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lower VEGF concentration. The result therefore supports the conclusion that the affinity-

improved variant is at least 30-fold improved in affinity for VEGF, and that it effectively

blocks VEGF activity in vitro. Since the variant YO3 l7 differs from YO313-l only in the

reversion of the VLl sequence to wild-type (Fig. 10A), it is predicted that Y0317 will have

similar activity to YO3 13-1.

Variant Y03 l 7 (Fab) and humanized variant F(ab)-12 fi‘om Example 1 (full length and

Fab) were compared for their ability to inhibit bovine capillary endothelial cell proliferation

in response to a near maximally effective concentration of VEGF using the assay described

’ in Example 1. As illustrated in Figure 12, YO317 was markedly more effective at inhibiting

bovine capillary endothelial cell proliferation than the full length and Fab forms ofF(ab)-12

in this assay. The YO3l7 affinity matured Fab demonstrated an EDSO value in this assay

which was at least about 20 fold lower than F(ab)-12 Fab.
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WHAT I LAIMED IS:

1. A humanized anti-VEGF antibody which binds human VEGF with a Kd value of no

more than about 1 x 10'3M.

2. A humanized anti-VEGF antibody which binds human VEGF with a Kd value of no

more than about 5 x 10'9M.

3. ' A humanized anti-VEGF antibody which has an EDSO value of no more than about

SnM for inhibiting VEGF-induced proliferation of endothelial cells in vitro.

4. A humanized anti-VEGF antibody which inhibits VEGF—induced angiogenesis in vivo.

5. The humanized anti-VEGF antibody of claim 4 wherein 5mg/kg of the antibody

inhibits at least about 50% of tumor growth in an A673 in vivo tumor model.

6. The humanized anti-VEGF antibody of claim I having a heavy chain variable domain

comprising the following hypervariable region amino acid sequences: CDRHI

(GYX,FTX2YGMN, wherein X1 is T or D and X2 is‘N or H; SEQ ID N01128), CDRH2

(WINTYTGEPTYAADFKR; SEQ ID N022) and CDRH3 (YPX1YYGX28HWYFDV,

wherein X] is Y or H and Xzis S or T; SEQ ID NO: 129).

7. The humanized anti-VEGF antibody of claim 6 comprising the amino acid sequence

of SEQ ID N027.

8. The humanized anti-VEGF antibody ofclaim 6Vhaving a heavy chain variable domain

COmprising the following hypervariable region amino acid sequences: CDRHl

(GYTF'I'NYGMN; SEQ ID N021), CDRHZ (WINTYTGEPTYAADFKR; SEQ ID N02)

and CDRH3 (YPHYYGSSHWYFDV; SEQ ID N03).

79
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9. The humanized anti-VEGF antibody of claim I having a light chain variable domain

comprising the following hypervariable region amino acid sequences: CDRLI

(SASQDLSNYLN; SEQ ID N014), CDRLZ (FTSSLHS; SEQ ID N025) and CDRL3

(QQYSTVPWT; SEQ ID NO:6).

10. The humanized anti-VEGF antibody of claim 9 comprising the amino acid sequence

ofSEQ ID N018.

11. ' The humanized anti-VEGF antibody ofclaim 1 having a heavy chain variable domain

10 comprising the amino acid sequence of SEQ ID N027 and a light chain variable domain

comprising the amino acid sequence of SEQ ID N018.

12. An anti-VEGF antibody light chain variable domain comprising the amino acid

sequence: I

15 DIQX,TQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLH

SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR (SEQ

ID N01124), wherein X| is M or L.

13. An anti-VEGF antibody heavy chain variable domain comprising the amino acid

20 sequence: '

EVQLVESGGGLVQPGGSLRLSCAASGYX,FTXzYGMNWVRQAPGKGLEWVGWI

NTYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPX3YY

GX4SHWYFDVWGQGTLVTVSS (SEQ ID NO:125), wherein X1 is T or D; Xzi is N or H;

X3 isYorHandX4 isSorT.

25

14. A variant ofa parent anti-VEGF antibody, wherein said variant binds human VEGF

- -.and ,comprisesan amino acid substitution in a hypervan'able region of a heavy chain variable

domain of said parent antibody.

30 15. The variant of claim I4 wherein said parent antibody is a human or humanized

antibody.

80
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16. The variant of claim 14 which binds human VEGF with a Kd value of no more than

about 1 x 10'8M.

t

17. The variant of claim 14 which binds human VEGF with a Kd value of no more than

about 5 x 10'9M.

18. The variant of claim 14 wherein the substitution is in CDRHl of the heavy chain

variable domain.

19. The variant of claim 14 wherein the substitution is in CDRH3 ofthe heavy chain

variable domain.

20. The variant of claim l4 which has amino acid substitutions in both CDRHI and

CDRH3.

‘ 21. The variant of claim 14 which binds human VEGF with a Kd value less than that of

said parent antibody.

22. The variant of claim 14 which has an EDSO value for inhibiting VEGF-induced

proliferation of endothelial cells in vitro which is at least about 10 fold lower than that of

said parent antibody.

23. The variant of claim l8 wherein the CDRHl comprises the amino acid Sequence:

GYDFTHYGMN (SEQ ID NO: 126)

24. The variant of claim 19 wherein the CDRH3 comprises the amino acid sequence:

YPYYYGTSHWYFDV (SEQ ID NO: 127).

25. The variant of claim 14 wherein the heavy chain variable domain comprises the amino

acid sequence of SEQ ID NO: I I6.
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5 26. The variant of claim 25 further comprising the light chain variable domain amino acid

sequence of SEQ ID NO: 124.

o

27. The variant of claim 26 cOmprising the light chain variable domain amino acid

5 sequence of SEQ ID NO}! 15.

:1] 28. The humanized anti-VEGF antibody of claim I which is a full length antibody.

29. The humanized anti-VEGF antibody of claim 28 which is a human IgG.

10

30. The humanized anti-VEGF antibody of claim I which is an antibody fragment.

3]. The antibody fragment of claim 30 which is a Fab.

15 32. A composition comprising the humanized anti—VEGF antibody of claim 1 and a

pharmaceutically acceptable carrier.

33. A composition comprising the variant anti-VEGF antibody of claim 14 and a

pharmaceutically acceptable carrier.

20

l 34. Isolated nucleic acid encoding the antibody of claim 1.

35. A vector comprising the nucleic acid of claim 34.

m 25 36. A host cell comprising the vector of claim 35.

i <7 2 - . , i “37.“ 7 A process ofproducing a humanized anti-VEGF antibody comprising culturing the
host cell ofclaim 3650 that the nucleic acidisflekpres'séd’f’ T ' “ " ~ - 7- .. - a

30 38. The process of claim 37 further comprising recovering the humanized anti-VEGF

antibody from the host cell culture.
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39. A method for inhibiting VEGF-induced angiogenesis in a mammal comprising

administering a therapeutically effective amount of the humanized anti-VEGF antibody of

claim 1 to the mammal,

40. The method of claim 39 wherein the mammal is a human.

41. The method of claim 39 wherein the mammal has a tumor.

42. ’ The method of claim 39 wherein the mammal has a retinal disorder.
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1 ° 1 O 2 0 3 0 4 O

A4.6.1 EIQLVQSGPELKQPGETVRISCKASGYTFTNYGMNWVKQA-k * * * it * * * * * ”I:

* ****

humIII EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQA

5 O a 6 O 7 O 8 0

A46. 1 PGKGLKWMGWINTYTGEPTYAADFKRRFTFSLETSASTAYL* * * *

I
i

E F(ab)-12 EVQLVE SGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQA
‘ i

Il

iI

F(ab)-12 PGKGLEWVGWINTYTGEPTYAADFKRRFTFSLDTSKSTAYL** **** *** *** * * * * * *

;§" humIII PGKGLEWVSVI SGDGGSTTYADSVKGRFTI SRDNSKNTLYL

3-" abc 90 110

i A4.6.l QISNLKNDDTATYFCAKYPHYYGSSHWYFDVWGAGTTVTVSS (SEQ.ID N029)* ~k * ~k * * * * ~k *

F(ab)-12 QMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSS (SEQ.ID NO:7)* *

humIII QMNSLRAEDTAVYYCARG— - ~ — — — - - - - FDYWGQGTLVTVSS (SEQ.ID N021 1)

' FIG._1A

 
..._._.*__....__~_..._...____

l 1 O 2 0 3 0 4 O

A4.6.1 DIQMTQTTSSLSASLGDRVIISCSASQDISNYLNWYQQKP* * * * *

F(ab)- ] 2 DIQMTQS PS SLSASVGDRV‘I‘I‘I‘CSASQDI SNYLNWYQQKP' * * *

humKI DIQMTQSPS SLSASVGDRVTITCRASQS I SNYLAWYQQKP

_ a 5 o ' 60 7 o - 8 o
' A4.6.1 DGTVKVLIYFTSSLHSGVPSRFSGSGSGTDYSLTISNLEP* * * * * * * *

F(ab)— 12 GKAPKVL IYFTSSLHSGVPSRFSGSGSGTDFTLTI SSLQP* *-k *

humKI GKAPKLLIYAAS’SLESGVPSRFSGSGSGTDF-TLTISSLQP ,,‘. ..‘ E.‘..._~.-_.......P‘..
3 9 O 1 O 0

! A46. 1 EDIATYYCQQYSTVPWTFGGGTKLEIKR (SEQID NO: 10)* ‘k *

F(ab)-12 EDFATYYCQQYS’I‘VPWTFGQGTKVEIKR (SEQJD NO:8)***

humKI EDFATYYCQQYNSLPWTFGQGTKVEIKR (SEQID N0212)

FIG._ 1B

SUBSTITUTE SHEET (RULE 25)
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hu2.0

hu2.10

A4.6. I

hu2.0
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. 10 ‘_ 20 30 _ 40
DIQMTQTTSSLSASLGDRVIISCSASQDISNYLNWYQQKP** * 'k * '

DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKP

DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKP

50 60 70 8O

DGTVKVLIYFTSSLHSGVPSRFSGSGSGTDYSLTISNLEP
**** * *‘k * *

GKAPKLLIYFTSSLHSGVPSRFSGSGSGTDFTLTISSLQP

GKAPKLLIYFTSSLHSGVPSRFSGSGSGTDYTLTISSLQP

90 100 '

EDIATYYCQQYSTVPWTFGGGTKLEIK (SEQJDPKIIO)* * *

EDFATYYCQQYSTVPWTFGQGTKVEIK (SEQJDI«3J3)

EDFATYYCQQYSTVPWTFGQGTKVEIK (SEQJDPflIlS)

FIG._5A

10 ~ 20 3O 40

EIQLVQSGPELKQPGETVRISCKASGYTFTNYGMNWVKQA* ‘k ** * *** * * *

EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQA

EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWIRQA

50 a 60 70 80

PGKGLKWMGWINTYTGEPTYAADFKRRFTFSLETSASTAYL
* .k * *** *4: -k

PGKGLEWVGWINTYTGEPTYAADFKRRFTISRDNSKNTLYL

PGKGLEWVGWINTYTGEPTYAADFKRRFTISLDTSASTVYL

abc 90 lOOabcdef ‘ 110

QISNLKNDDTATYFCAKYPHYYGSSHWYFDVWGAGTTVTVSS*~k* *** * ‘k ‘k 'k *

QMNSLRAEDTAVYYCARYPHYYGSSHWYFDVWGQGTLVTVSS

QMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSS

‘ FIG._EB
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GAATTCAACT TCTCCATACT

GTTGTTATTT.AAGCTTTGGA

GACCAACAGC GGTTGATTGA

AGCATTCCTG ACGACGATAC

CCTCGTCAGT AAAAAGTTAA

TATAGTCGCT TTGTTTTTAT

'GGGGATCCTC TAGAGGTTGA

7/16

TTGGATAAGG

GATTATCGTC

TCAGGTAGAG

GGAGCTGCTG

TCTTTTCAAC

TTTTTAATGT

AAATACAGAC

ACTGCAATGC

GGGGCGCTGT

CGCGATTACG

AGCTGTCATA

ATTTGTAACT

GGTGATTTT ATG AAA AAG

CTT GCA TCT ATG TTC GTT TTT TCT

Leu Ala Ser Met Phe Val Phe Ser
—15

ATC

Ile

AGG

Arg

CAG TTG ACC

Gln Leu Thr
5

GTC ACC ATC

Val Thr Ile

20

CAG

Gln

ACC

Thr

BEGIN LIGHT CHAIN

AAC TGG TAT CAA CAG

Asn Trp Tyr Gln Gln

TTC

Phe

50

GGT

Gly

GAC

Asp

TTT

Phe

TCT

Ser

GCT

Ala

130

35

ACC TCC TCT

Thr Ser Ser

TCT GGG ACG

Ser Gly Thr

TTC GCA ACT

Phe Ala Thr

85

GGA CAG GGT

Gly Gln Gly
’“ 100* w

GTC TTC ATC

Val Phe Ile

115

TCT GTT GTG

Ser Val Val

CTC

Leu

GAT

Asp
70

TAT

Tyr

ACC

Thr

TTC

Phe

TGC

Cys

—10

BEGIN stII

TCC CCG AGC

Ser Pro Ser

Met Lys Lys
—23

ATT GCT ACA

Ile Ala Thr

—5

PCT/US98/06604

ATGAAAAATC TCATTGCTGA

TTCGCAATAT GGCGCAAAAT

ACGAGGTAAA GCCCGATGCC

TAAAGAAGTT ATTGAAGCAT

AAGTTGTCAC GGCCGAGACT

AGAATTCGAG CTCGGTACCC

AAT ATC GCA TTT CTT

Asn Ile Ala Phe Leu

—20

AAC GCG TAC GCT GAT

Asn Ala Tyr Ala Asp
1

SIGNAL SEQUENCE
TCC CTG TCC

Ser Leu Ser

10

TGC AGC GCA AGT CAG GAT

Cys Ser Ala
25

AAA CCA GGA

Lys Pro Gly
40

CAC TCT GGA

His Ser Gly
55

TAC ACT CTG

Tyr Thr Leu

TAC TGT CAA

Tyr Cys Gln

AAG GTG GAG

Lys Val Glu
“IA,,,_,105_

CCG CCA TCT

Pro Pro Ser

120

CTG CTG AAT

Leu Leu Asn

135

Ser Gln Asp

AAA GCT CCG

Lys Ala Pro

GTC CCT TCT

Val Pro Ser

60

ACC ATC AGC

GCC TCT GTG GGC GAT

Ala Ser Val Gly Asp
15

ATT AGC AAC TAT TTA I

Ile Ser Asn Tyr Leu
30

AAA CTA CTG ATT TAC

Lys Leu Leu Ile Tyr
45

CGC TTC TCT GGA TCC

Arg Phe Ser Gly Ser
65

AGT CTG CAG CCA GAA

Thr Ile Ser Ser Leu Gln Pro Glu
75

CAG TAT AGC

80

ACC GTG CCG TGG ACG

Gln Tyr Ser Thr Val Pro Trp Thr
90

ATC AAA CGA

95

ACT GTG GCT GCA CCA

Ile Lys Arg Thr Val Ala Ala Pro

GAT GAG CAG

51150, ,

TTG AAA TCT GGA ACT

Asp Glu Gln Leu Lys Ser Gly Thr
125

AAC TTC TAT CCC AGA GAG GCC AAA

Asn Phe Tyr Pro Arg Glu Ala Lys
140

Hall/4X

145

-.-—__._- .__ ‘. ._.__ 1-... — -A‘
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8/ 16 7

GTA CAG TGG AAG GTG GAT AAC GCC CTC CAA TCG GGT AAC TCC CAG ~GAG 941

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
150 155 160

AGT GTC ACA GAG CAG GAC AGC AAG GAC AGC ACC TAC AGC CTC AGC AGC 989

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
165 . 170 175

ACC CTG ACG CTG AGC AAA GCA GAC TAC GAG AAA CAC AAA GTC TAC GCC 1037

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala-
180 185 190

TGC GAA GTC ACC CAT CAG GGC CTG AGC TCG CCC GTC ACA AAG AGC TTC 1085

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe

195 200 205

AAC AGG GGA GAG TGT T AAGCTGATCC TCTACGCCGG ACGCATCGTG 1131

Asn Arg Gly Glu Cys O C* '
210

GCCCTAGTAC GCAACTAGTC GTAAAAAGGG TATCTAGAGG TTGAGGTGAT TTT ATG 1187
Met

—23

BEGIN stII SIGNAL SEQUENCE
AAA AAG AAT ATC GCA TTT CTT CTT GCA TCT ATG TTC GTT TTT TCT ATT 1235

Lys Lys Asn Ile Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser Ile
-20 -15 —1O

GCT ACA AAC GCG TAC GCT GAG GTT CAG CTG GTG GAG TCT GGC GGT GGC 1283

Ala Thr Asn Ala Tyr Ala Glu Val Gln Leu Val Glu Ser Gly Gly Gly
—5 1 5 10

CTG GTG CAG CCA GGG GGC TCA CTC CGT TTG TCC TGT GCA GCT TCT GGC 1331

Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
15 20 25

BEGIN HEAVY CHAIN

TAT ACC TTC ACC AAC TAT GGT ATG AAC TGG ATC CGT CAG GCC CCG GGT 1379

Tyr Thr‘Phe Thr Asn Tyr Gly Met Asn Trp Ile Arg Gln Ala Pro Gly
30 35 4O '

AAG GGC CTG GAA TGG GTT GGA TGG ATT AAC ACC TAT ACC GGT GAA CCG 1427

Lys Gly Leu Glu Trp Val Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro
45 50 55

ACC TAT GCT GCG GAT TTC AAA CGT CGT TTT ACT ATA TCT GCA GAC ACC 1475

Thr Tyr Ala Ala Asp Phe Lys Arg Arg Phe Thr Ile Ser Ala Asp Thr
60 65 70

TCC AGC AAC ACA GTT TAC CTG CAG ATG AAC AGC CTG CGC GCT GAG GAC 1523

Ser Ser Asn Thr Val Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
75 8O 85 90

ACT GCC GTC TAT TAC TGT GCA AAG TAC CCG CAC TAT TAT GGG AGC AGC 1571

Thr Ala Val Tyr Tyr Cys Ala Lys Tyr Pro His Tyr Tyr Gly Ser Ser '”
95 100 105

FIG._ 8B
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CAC TGG TAT TTC GAC GTC TGG GGT CAA GGA ACC CTG GTC ACC GTC TCC 1619

His Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser
110 115 120

TCG GCC TCC ACC AAG GGC CCA TCG GTC TTC CCC CTG GCA CCC TCC TCC 1667

Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser
125 130 135

AAG AGC ACC TCT GGG GGC ACA GCG GCC CTG GGC TGC CTG GTC AAG GAC 1715

1 Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp
1 140 145 V 150

TAC TTC CCC GAA CCG GTG ACG GTG TCG TGG AAC TCA GGC GCC CTG ACC 1763

Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr
155 160 165 170

AGC GGC GTG CAC ACC TTC CCG GCT GTC'CTA CAG TCC TCA GGA CTC TAC 1811

Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr
175 180 185

1?? TCC CTC AGC AGC GTG GTG ACC GTG CCC TCC AGC AGC TTG GGC ACC CAG 1859
Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln'
» 190 195 200

ACC TAC ATC TGC AAC GTG AAT CAC AAG CCC AGC AAC ACC AAG GTC GAC 1907

. Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp
g 205 210 215

AAG AAA GTT GAG CCC AAA TCT TGT GAC AAA ACT CAC CTC TAG AGT GGC 1955

Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Leu * Ser Gly
220 225 230

GGT GGC TCT GGT TCC GGT GAT TTT GAT TAT GAA AAG ATG GCA AAC GCT 2003

Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys Met Ala Asn Ala
235 240 245 250

END LIGHT CHAIN BE

AAT AAG GGG GCT ATG ACC GAA AAT GCC GAT GAA AAC GCG CTA CAG TCT 2051

3, Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn Ala Leu Gln Ser
1 255 260 ‘ 265 '
sf GIN g3p DOMAIN

GAC GCT AAA GGC AAA CTT GAT TCT GTC GCT ACT GAT TAC GGT GCT GCT 2099

Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp Tyr Gly Ala Ala
270 » 275 280

ATC GAT GGT TTC ATT GGT GAC GTT TCC GGC CTT GCT AAT GGT AAT GGT 2147

Ile Asp Gly Phe Ile Gly Asp Val Ser Gly Leu Ala Asn Gly Asn Gly
M» ~~~~~~285»7-15,7 -,_ 7220 , 295_

GCT ACT GGT GAT TTT GCT GGC TCT AAT TCC CAA ATG GCT CAA GTCV GGTW ’ ”2195”
Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gln Met Ala Gln Val Gly

300 305 310

CAG GGT GAT AAT TCA CCT TTA ATG AAT AAT TTC CGT CAA TAT TTA CCT 2243

Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg Gln Tyr Leu Pro '
315 ' 320 325 330

FIG._8C ‘ 1 \
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TCC

Ser

AAA

Lys

GGT

Gly
365

TCT

Ser

380

AGTTCTTTTG

ATGGAGCCGG

ACTCCAAGAA

TGGCAGAACA

AGCGTTGGGT

GGCTGGCGGG

AGCGACTGCT

CGTGTTTCGT

TGCATCGCAG

TGGCATTGAC

CCCTCACAAC

CTCTCTCGTT

ATCAAGTGAC

CATTAACGCT

AATCGCTTCA

TATTTTGTTA

CGAAATCGGC

TCCAGTTTGG

AACCGTCTAT

GTCGAGGTGC

CTC CCT CAA

Leu Pro Gln

CCA TAT GAA

Pro Tyr Glu

GTC TTT GCG

Val Phe Ala

ACG TTT GCT

Thr Phe Ala Asn Ile Leu Arg

335‘

350

TCG GTT GAA

Ser Val Glu

TTT TCT ATT

Phe Ser Ile

TTT CTT TTA TAT

Phe Leu Leu

AAC ATA CTG

10/16

Cys

Asp

370

385

TGT CGC CCT

Arg Pro

GAT TGT GAC

Cys Asp

GTT GCC

Tyr Val Ala

CGT AAT AAG

Asn Lys

TTT

Phe
340

AAA

Lys
355

ACC

Thr

GAG

Glu

GCTAGCGCCG CCCTATACCT TGTCTGCCTC
END G3 PROTEIN

GCCACCTCGA

TTGGAGCCAA

TATCCATCGC

CCTGGCCACG

GTTGCCTTAC

GCTGCAAAAC

AAAGTCTGGA

GATGCTGCTG

CCTGAGTGAT

GTTCCAGTAA

TCATCGGTAT

CAAACAGGAA

TCTGGAGAAA

CGACCACGCT

AAATTCGCGT

AAAATCCCTT

AACAAGAGTC

CAGGGCTATG

CGTAAAGCAC

CCTGAATGGA

TCAATTCTTG

GTCCGCCATC

GGTGCGCATG

TGGTTAGCAG

GTCTGCGACC

AACGCGGAAG

GCTACCCTGT

TTTTCTCTGG

CCGGGCATGT

CATTACCCCC

AAAACCGCCC

CTCAACGAGC

GATGAGCTTT

TAAATTTTTG

ATAAATCAAA

CACTATTAAA

GCCCACTACG

TAAATCGGAA

AGCCGGCGGC

CGGAGAACTG

TCCAGCAGCC

ATCGTGCTCC

AATGAATCAC

TGAGCAACAA

TCAGCGCCCT

GGAACACCTA

TCCCGCCGCA

TCATCATCAG

ATGAACAGAA

TTAACATGGC

TGGACGCGGA

ACCGCAGGAT

TTAAATCAGC

AGAATAGACC

GAACGTGGAC

TGAACCATCA

CCCTAAAGGG

FIG._8D
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GTC TTT AGC GCT GGT

Val Phe Ser Ala Gly
345

ATA AAC TTA TTC CGT

Ile Asn Leu Phe Arg
360

TTT ATG TAT GTA TTT

Phe Met Tyr Val Phe
375

TCT TAATCATGCC

Ser OC* (SEQ.ID NO:100)
390

CCCGCGTTGC

ACCTCGCTAA

TGAATGCGCA

GCACGCGGCG

TGTCGTTGAG

CGATACGCGA

CATGAATGGT

GCACCATTAT

CATCTGTATT

TCCATACCGC

TAACCCGTAT

ATTCCCCCTT

CCGCTTTATC

TGAACAGGCA

CCGGAAATTG

TCATTTTTTA

GAGATAGGGT

TCCAACGTCA

CCCTAATCAA

AGCCCCCGAT

--._‘_._- .__ _. .——— a—II. — a.-.
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GTCGCGGTGC

CGGATTCACC

AACCAACCCT

CATCTCGGGC

GACCCGGCTA

GCGAACGTGA

CTTCGGTTTC

GTTCCGGATC

AACGAAGCGC

CAGTTGTTTA

CGTGAGCATC

ACACGGAGGC

AGAAGCCAGA

GACATCTGTG

TAAACGTTAA

ACCAATAGGC

TGAGTGTTGT

AAGGGCGAAA

GTTTTTTGGG

TTAGAGCTTG

2291

2339

2387

2433

2493

2553

2613

2573

2733

2793

2853

2913

2973

3033

3093

3153

3213

3273

3333

3393

3453

3513

3573

3633
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ACGGGGAAAG CCGGCGAACG

TAGGGCGCTG.GCAAGTGTAG

TGCGCCGCTA CAGGGCGCGT

CCTCTGACAC ATGCAGCTCC

CAGACAAGCC CGTCAGGGCG

CCAGTCACGT AGCGATAGCG

GTACTGAGAG TGCACCATAT

CGCATCAGGC GCTCTTCCGC

CGGCGAGCGG TATCAGCTCA

AACGCAGGAA AGAACATGTG

GCGTTGCTGG CGTTTTTCCA

TCAAGTCAGA GGTGGéGAAA

AGCTCCCTCG TGCGCTCTCC

CTCCCTTCGG GAAGCGTGGC

TAGGTCGTTC GCTCCAAGCT

GCCTTATCCG GTAACTATCG

GCAGCAGCCA CTGGTAACAG

TTGAAGTGGT GGCCTAACTA

CTGAAGCCAG TTACCTTCGG

GCTGGTAGCG GTGGTTTTTT

CAAGAAGATC CTTTGATCTT

TAAGGGATTT TGGTCATGAG

AAATGAAGTT TTAAATCAAT

”TGCTTAATCAwGTGAGGCACCL

TGACTCCCCG TCGTGTAGAT

GCAATGATAC CGCGAGACCC

GCCGGAAGGG CCGAGCGCAG

11 / 16

TGGCGAGAAA

CGGTCACGCT

CCGGATCCTG

CGGAGACGGT

CGTCAGCGGG

GAGTGTATAC

GCGGTGTGAA

TTCCTCGCTC

CTCAAAGGCG

AGCAAAAGGC

TAGGCTCCGC

CCCGACAGGA

TGTTCCGACC

GCTTTCTCAT

GGGCTGTGTG‘

TCTTGAGTCC

GATTAGCAGA

CGGCTACACT

AAAAAGAGTT

TGTTTGCAAG

TTCTACGGGG

ATTATCAAAA

CTAAAGTATA

TATCTCAGCG.

AACTACGATA

ACGCTCACCG

AAGTGGTCCT

GGAAGGGAAG

GCGCGTAACC

CCTCGCGCGT

CACAGCTTGT

TGTTGGCGGG

TGGCTTAACT

ATACCGCACA

ACTGACTCGC

GTAATACGGT

CAGCAAAAGG

CCCCCTGACG

CTATAAAGAT

CTGCCGCTTA

AGCTCACGCT

CACGAACCCC

AACCCGGTAA

GCGAGGTATG

AGAAGGACAG

GGTAGCTCTT

CAGCAGATTA

TCTGACGCTC

AGGATCTTCA

TATGAGTAAA

ATCTQTCTAT

CGGGAGGGCT

GCTCCAGATT

GCAACTTTAT

FflGa=8E

AAAGCGAAAG

ACCACACCCG

TTCGGTGATG

CTGTAAGCGG

TGTCGGGGCG

ATGCGGCATC

GATGCGTAAG

TGCGCTCGGT

TATCCACAGA

CCAGGAACCG

AGCATCACAA

ACCAGGCGTT

CCGGATACCT

GTAGGTATCT

CCGTTCAGCC

GACACGACTT

TAGGCGGTGC

TATTTGGTAT

GATCCGGCAA

CGCGCAGAAA

AGTGGAACGA

CCTAGATCCT

CTTGGTCTGA

ATTCGZFTCFPC

TACCATCTGG

TATCAGCAAT

CCGCCTCCAT

___.-. ._... — —_.

Regeneron Exhibit 1024.0817

PCT/US98/06604

GAGCGGGCGC

CCGCGCTTAA

ACGGTGAAAA

ATGCCGGGAG

CAGCCATGAC

AGAGCAGATT

GAGAAAATAC

CGTTCGGCTG

ATCAGGGGAT

TAAAAAGGCC

AAATCGACGC

TCCCCCTGGA

GTCCGCCTTT

CAGTTCGGTG

CGACCGCTGC

ATCGCCACTG

TACAGAGTTC

CTGCGCTCTG

ACAAACCACC

AAAAGGATCT

AAACTCACGT

TTTAAATTAA

CAGTTACCAA

VCATAGTTGCC

CCCCAGTGCT

AAACCAGCCA

CCAGTCTATT

3693

3753

3813

3873

3933

3993

4053

4113

4173

4233

4293

4353

4413

4473

4533

4593

4653

4713

4773

4833

4893

4953

5013

5073

5133

5193

5253
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AATTGTTGCC'GGGAAGCTAG

GCCATTGCTG

GGTTCCCAAC

TCCTTCGGTC

ATGGCAGCAC

GGTGAGTACT

CCGGCGTCAA

GGAAAACGTT

ATGTAACCCA

GGGTGAGCAA

TGTTGAATAC

CTCATGAGCG

ACATTTCCCC

TATAAAAATA

CAGGCATCGT

GATCAAGGCG

CTCCGATCGT

TGCATAATTC

CAACCAAGTC

CACGGGATAA

CTTCGGGGCG

CTCGTGCACC

AAACAGGAAG

TCATACTCTT

GATACATATT

GAAAAGTGCC

GGCGTATCAC

12/16

AGTAAGTAGT

GGTGTCACGC

AGTTACATGA

>TGTCAGAAGT

TCTTACTGTC

ATTCTGAGAA

TACCGCGCCA

AAAACTCTCA

CAACTGATCT

GCAAAATGCC

CCTTTTTCAA

TGAATGTATT

ACCTGACGTC

GAGGCCCTTT

TCGCCAGTTA

TCGTCGTTTG

TCCCCCATGT

AAGTTGGCCG

ATGCCATCCG

TAGTGTATGC

CATAGCAGAA

AGGATCTTAC

TCAGCATCTT

GCAAAAAAGG

TATTATTGAA

TAGAAAAATA

TAAGAAACCA

CGTCTTCAA

FIG._8F
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ATAGTTTGCG

GTATGGCTTC

TGTGCAAAAA

CAGTGTTATC

TAAGATGCTT

GGCGACCGAG

CTTTAAAAGT

CGCTGTTGAG

TTACTTTCAC

GAATAAGGGC

GCATTTATCA

AACAAATAGG‘

TTATTATCAT

_—— 4—1-0 '- na‘
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CAACGTTGTT

ATTCAGCTCC

AGCGGTTAGC

ACTCATGGTT

TTCTGTGACT

TTGCTCTTGC

GCTCATCATT

ATCCAGTTCG

CAGCGTTTCT

GACACGGAAA

GGGTTATTGT

GGTTCCGCGC

GACATTAACC

5313

5373

5433

5493

5553

5613

5673

5733

5793

5853

5913

5973

6033

6072
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F(ab)-12
MB 1.6

H2305.6

Y0101

Y0192

F(ab)-12
MB 1 .6

H2305.6

Y0101

Y0192

F(ab)-12
MB 1 .6

H2305.6

Y0101

Y0192

F(ab)—12
MB].6

H2305.6

Y0101

Y0192

F(ab)- 12
MB 1 .6

H2305.6

Y0101

Y0192

F(ab)-12
V ‘MBl.6’

H2305.6

Y0101

Y0192

10

DIQMTQSPSS

DI QSPSS
DI QSPSS

DI QSPSS

DI QSPSS

50

GKAPKVLIYF

GKAPKELIYF
GKAPKVLIYF

GKAPKVLIYF

GKAPKVLIYF

PL'I'IU 598/0661”

13/16

20

LSASVGDRVT

LSASVGDRVT
LSASVGDRVT

LSASVGDRVT

LSASVGDRVT

60

TSSLHSGVPS

TSSLHSGVPS

TSSLHSGVPS

TSSLHSGVPS
TSSLHSGVPS

3O 40

ITCSASQDIS NYLNWYQQKP

ITCSASQDIS NYLNWYQQKP

ITCSASQDIS NYLNWYQQKP

ITCSASQDIS NYLNWYQQKP

CDR-L2

90 100

EDFATYYCQQ YSTVPWTFGQ

EDFATYYCQQ YSTVPWTFGQ

EDFATYYCQQ YSTVPWTFGQ

EDFATYYCQQ YSTVPWTFGQ

EDFATYYCQQ YSTVPWTFGQ
CDR-L3

10

EVQLVESGGG

EVQLVESGGG

EVQLVESGGG

EVQLVESGGG

EVQLVESGGG

SO

PGKGLEWVGW

PGKGLEWVGW

PGKGLEWVGW

PGKGLEWVGW

PGKGLEWVGW

90

LQMNSLRAED

LQMNSLRAEDV

LQMNSLRAED

LQMNSLRAED

LQMNSLRAED

IT S NYLNWYQQKP
CDR-Ll

7O

RFSGSGSGTD

RFSGSGSGTD

RFSGSGSGTD

RFSGSGSGTD

RFSGSGSGTD

110

GTKVEIKRTV

GTKVEIKRTV

GTKVEIKRTV

GTKVEIKRTV

GTKVEIKRTV

FIG._9A

20

LVQPGGSLRL

LVQPGGSLRL

LVQPGGSLRL

LVQPGGSLRL

LVQPGGSLRL

60

INTYTGEPTY

INTYTGEPTY

INTYTGEPTY

INTYTGEPTY

INTYTGEPTY

30

SCAASGYTFT

SCAASGYTFT

SCAASGYTFT

SCAASGYTFT

80

FTLTISSLQP

EELTISSLQPLTISSLQP

FTLTISSLQP

FTLTISSLQP

(SEQ.ID NO:8)

(SEQ.ID N02101)
(SEQ.ID NO:103)

(SEQ.ID NO: 105)

(SEQ.ID NO: 107)

40

NYGMNWVRQA

NYG QA

NYG QA

NYGMNWVRQA

SCAASGYTFT NYGQEWVRQA
CDR-H 1

7o

AADFKRRFTF

AADFKRRFTE
AADFKRRFTF

AADFKRRFTF

AADFKRRFTF

CDR-HZ

100 110

TAVYYCAKYP HYYGSSHWYF

~TAVYYCAKYPVHXYQSSHWYF
TAVYYCAKYP HYYGSSHWYF‘
TAVYYCAKYP HYYGSSHWYF

SLDTSKSTAY

$33?
SLDTSKSTAY

SLDTSKSTAY

CDR-7

DVWGQGTL

DVWGQGTL

DVWGQGTL

DVWGQGTL
TAVYYCAKYP HYYGSSHWYF

CDR—H3

'FIG._QB

as. .— --.—. .— -n u-.— l.‘ n

DVWGQGTL
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(SEQ.ID N027)

(SEQ.ID NO:102)

(SEQ.IDNO: 104)

(SEQ.ID N02106)

(SEQ.ID NO: 108)



 

 

 

CDR-H3

FIG._ 103
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10 20 30 4o

F(ab)—12 DIQMTQSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP

Y0243-1 DI QSPSS LSASVGDRVT mm s NYLNWYQQKP

Y0238-3 DI QSPSS LSASVGDRVT ITO ‘ s NYLNWYQQKP

Y0313-1 DI QSPSS LSASVGDRVT ITO" NYLNWYQQKP

Y0317 DI QSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP
CDR-L1

50 60 7o 80

F(ab)-l2 GKAPKVLIYF TSSLHSGVPS RFSGSGSGTD FTLTISSLQP
Y0243-l GKAPKVLIYF TSSLHSGVPS RFSGSGSGTD FTLTISSLQP

Y0238-3 GKAPKVLIYF TSSLHSGVPS RFSGSGSGTD FTLTISSLQP
YO3l3-l GKAPKVLIYF TSSLHSGVPS RFSGSGSGTD FTLTISSLQP
Y0317 V GKAPKVLIYF TSSLHSGVPS RFSGSGSGTD FTLTISSLQP

‘ CDR-L2

90 100 110

F(ab)-12 EDFATYYCQQ YSTVPWTFGQ GTKVEIKRTV . (SEQ.ID N028)
Y0243-1 EDFATYYCQQ YSTVPWTFGQ GTKVEIKRTV (SEQ.ID NO:109)
Y0238-3 EDFATYYCQQ YSTVPWTFGQ GTKVEIKRTV (SEQ.ID NO:111)
Y0313-1 EDFATYYCQQ YSTVPWTFGQ GTKVEIKRTV (SEQ.ID NO:113)
Y0317 EDFATYYCQQ YS'I'VPWTFGQ GTKVEIKRTV (SEQ.ID NO:115)

CDR-L3

10 20 30 40

F(ab)-12 EVQLVESGGG LVQPGGSLRL SCAASGYTFT NYGMNWVRQA I

Y0243-1 EVQLVESGGG LVQPGGSLRL SCAASGYQFT @YGMNWVRQA
Y0238-3 EVQLVESGGG LVQPGGSLRL SCAASGYTFT NYGENWRQA
Y03l3-1 EVQLVESGGG LVQPGGSLRL SCAASG GMNWVRQA

Y0317 EVQLVESGGG LVQPGGSLRL SCAASG T GMNWVRQA
CDR-Hl

50 60 7o 80

F(ab)-12 PGKGLEWVGW INTYTGEPTY AADFKRRFTF SLDTSKSTAY

Y0243-l _PGKGLEWVGW INTYTGEPTY AADFKRRFTF SLDTSKSTAY
Y0238-3 PGKGLEWVGW INTYTGEPTY AADFKRRFTF SLDTSKSTAY

-. Y0313—1 PGKGLEWVGW INTYTGEPTY AADFKRRFTF SLDTSKSTAY
Y0317 PGKGLEWVGW INTYTGEPTY AADFKRRFTF SLDTSKSTAY

CDR-H2 CDR-7

90 100 110

F(ab)-l2 LQMNSLRAED TAVYYCAKYP HYYGSSHWYF DVWGQGTL (SEQ.ID N027)
Y0243—1 LQMNSLRAED TAVYYCAKYP HYYGSSHWYF DVWGQGTL (SEQ.ID NO:110)
Y0238-3 LQMNSLRAED TAVYYCAKYP HWYF DVWGQGTL (SEQ.ID NO:112)
YO313-l LQMNSLRAED TAVYYCAKYP HWYF DVWGQGTL (SEQ.ID NO:114)
Y0317 LQMNSLRAED TAVYYCAKYP SHWYF DVWGQGTL (SEQ.ID NO:116)
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3000

2500

'2000
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3

1500

Y0238-3

1000 -- - Y0192
F(ab) —12
Y0313-1

[3H]—THYMIDINEINCORPORATION
500

0.001 0.01 0.1

[ANTIBODY], nM
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Box I Observations where certain claims were found uns archable (Continuation of item 1 of-tirst sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the Iollowing reasons:

 1. 0151111151105; 5 AND 39—42
because they relate to subject matter not required to be searched by this Authority. namely:

Remark: Although claims 5 and 39-42
are directed to a method of treatment of the human/animal

body, the search has been carried out and based on the alleged
effects of the compound/composition.
 

 Claims Nos;

because they relate to pans of the International Applicat1on that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out specifically:

 
 Claims Nos:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box II Observations where unity of invention 15 |ack1ng(Cont1nuation of item 2 of frst sheet) 

 
 

This International Searching Authority found multiple inventions in this international application. as follows:

 

 
  
 
  

 
 

1. Cl As all required additional search fees were timely paid by the applicant. this International Search Report covers allsearchable claims.

 As all searchable claims could be searched without etfort justifying an additional fee, this Authority did not invitepayment
of any additional fee.

 _ . As only some of the required additional search fees were timely paid by the applicant. this International Search Report
“1 covers only those claims for which fees were paid. specifically claims Nos.:

 No required additional search tees were timely paid by the applicant Consequently this International Search Report is
restricted to the invention first mentioned in the claims. it is covered by claims Nos;

Remark on Protest D The additional search fees were accompanied by the applicant‘s protest. 

 
D No protest accompanied the payment of additionalsearch fees.

Form PCT/ISA/210 (continuation of first sheet (iiifJulv 1992i
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Patent Docket P1093P1(Dl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Group Art Unit: 1642

Manuel Baca et a1. Examiner: Helms, Larry Ronald

Serial No.: 09/723,752 Confirmation No: 6340

Filed: November 27, 2000 ‘ CUSTOMER NO: 09157

For: ANTI-VEGF ANTIBODIES ' cgmmmnmmmmc
I hereby certify that this correspondenceis being deposited with the United States Postal
Service with suflicient postage as first class mail in an envelope addressed to: Commissioner
for Patents, PO. Box I450, Alexandria, VA 223l3-l450 on

arch 26, 2004
(L

Eileen Ly

 
NOTICE OF APPEAL

Commissioner for Patents

. PO. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicant hereby appeals to the Board ofAppeals and Interferences from the decision dated

September 26, 2003, of the Primary Examiner finally rejecting claims 47, 49, 50 and 53-60.

The Commissioner is hereby authorized to charge Deposit Account No. 07-0630 in the

amount of $330 to cover the fees for this appeal and to charge the deposit account for any further

fees in regard to this patent application. A duplicate copy of this Notice is enclosed for this

purpose.

Respectfully submitted,

03/30/2004 0000mm 00000009 070530 09723752 GENENTECH, INC

01 FC:1401 330.00 DA

Date: March 26, 2004 By: 
t ven X. Cui

Reg. No. 44,637

Telephone No. (650)225- 8674
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\ ”080%le IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of ‘ Group Art Unit: 1642

Manuel Baca et al. Examiner: Helms, Larry Ronald

Serial No.: 09/723,752 Confirmation Not 6340

Filed: November 27, 2000 CUSTOMER NO: 09157
CERTIFICATE OF MAILING

For. ANTI_VEGF ANTIBODIES I hereby cenify that this correspondence is being deposited with the United States PostalService with sufficient postage as first class mail in an envelope addressed to: Commissioner
for Patents, PO. Box 1450, Alexandria, VA 22313-1450 on 

PETITION AND FEE FOR THREE MONTH EXTENSION OF TIME

(37 CFR 1.136131)

Commissioner for Patents
PO. Box 1450 .

Alexandria, VA 22313-1450

Sir:

Applicant petitions the Commissioner of Patents. and Trademarks to extend the time for

. response to the Final Office Action dated September 26, 2003 for three (3) month(s) from December

26, 2003 to March 26, 2004. The extended time for response does not exceed the statutory period.

A Please charge Deposit Account No. 07-0630 in the amount of $950 to cover the cost of the

extension. Any deficiency or overpayment should be charged or credited to this deposit account.

A duplicate of this sheet is enclosed.

Respectfully submitted,

03/30/2004 nuommn 00000009 070530 09723752 GENENTECH INC.
950.00 00

Date: March 26, 2004 By' / '
Steven X. Cui

Reg. No. 44,637

Telephone No. (650) 225-8674

#152334
K
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Patent Docket P1093P1D1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

In re Application of Group Art Unit: 1642

Manuel Baca et a1. Examiner: Helms, Larry Ronald

Serial No.2 09/723,752 Confirmation No: 6340

Filed: November 27, 2000 Customer No: 09157
CERTIFICATE OF MAILING

For. ANTI_VEGF ANTIBODIES I hereby cenify that this correspondence is being deposited with the United States PostalService with sufficient postage as first class mail in an envelope addressed to: Commissioner
for Patents, PO. Box I450 Alexandria, VA 22313-1450 on

March 26, 2004 q

 

 
Eileen Ly

TRANSMITTAL LETTER

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

' Transmitted herewith are the following documents:

1.- Notice of Appeal (duplicate); I

Petition for_Three Months Extension of Time (duplicate);

Fees ($9.50 + $330); andF‘P’N
' Return Postcard

In the event any additional fees are due in connection with the filing of these documents,
the Commissioner is authorized to charge such fees to our Deposit Account No. 07-0630.

Respectfully submitted,

GEN NTE H, INC.

  Date: March 26, 2004 By:
 teven X. Cui

Reg. No. 44,637

Telephone No. (650) 225-8674

#152336 Revised l10/11I95)
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UNITED STATES PATENT AND TRADEMARK OFFICE
“H

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O, Box 1450

Alexandria, Virginia 22313-1450wwwvusptogov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO.

09/723,752 11/27/2000 Manuel Baca P1093P1Dl 6340

GENENTECH, INC. HELMS, LARRY RONALD
1 DNA WAY

SOUTH SAN FRANCISCO, CA 94080
1642

 

DATE MAILED: 12/13/2004

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO—90C (Rev. 10/03)
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UNITED STATES DEPARTMENT OF COMMERCE

US. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandn'a. Vlrginia 22313-1450
 
 

APPLICATION NOJ FILING DATE FIRST NAMED INVENTORI ATTORNEY DOCKET NO.
CONTROL No. PATENT IN REEXAMINATION —

EXAMINER
09/793’7TL

0mm )1. W91. ”.5
ART UNIT PAPER

/E LI L 20041210

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

In view of applicants failure to file a brief within the time prescribed by 37 CFR 1.192(a), the appeal stands dismissed and
the proceedings as to the rejected claims are considered terminated. See 37 CFR 1.197(c).

This application will be passed to issue on allowed claims 51-52 provided the following formal matters are corrected.
Prosecution is otherwise closed.

Claims 47, 49, 50, 53-60 are the rejected claims and need to be canceled in order to allow claims 51-52.

Applicant is required to make the necessary corrections within a shortened statutory period set to expire ONE MONTH or
THIRTY DAYS, whichever is longer, from the mailing date of this letter. Extensions of time may be granted under 37 CFR 1.136.

Any inquiry concerning this communication or earlier communications from the examiner should be directed to Larry R.
Helms, PhD, whose telephone number is (571) 272-0832. The examiner can normally be reached on Monday through Friday from
6:30 am to 4:00 pm, with alternate Fridays off. If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Jeffrey Siew, can be reached at (571) 272-0787.

Papers related to this application may be submitted to Group 1600 by facsimile transmission. Papers should be faxed to
Group 1600 via the PTO Fax Center. The faxing of such papers must conform with the notice published in the Official Gazette, 1096
0G 30 (November 15, 1989). The Fax Center telephone number is 703-872-9306.

Larry R. Helms

571-272-0832

 

PTO-90C (Rev.04-03)
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Patent Docket P1093P1D1
 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Group Art Unit: 1642

Manuel Baca et al. Examiner: Helms, Larry Ronald

Serial NO.: 09/723,752 Confirmation No: 6340

Filed: November 27, 2000 Customer N0: 09157

EXPRESS MAIL LABEL NO.: EV 351 927 211 US

1 Title: ANTI—VEGF ANTIBODIES
 

DATE OF DEPOSIT: JANUARY 13, 2005

RESPONSE TO OFFICE COMMUNICATION

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Sir:

This document is responsive to the Communication mailed December 13, 2004 (Paper

No. 20041210) for which a one—month period for response was given. Applicant is required to

- cancel the currently rejected claims in order for claims 51—52 to be allowed. Otherwise, the

prosecution is deemed closed.

Amendments to the Specification and Claims begin on page 2 of this paper.

#170885 Page 1 of2
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Appl. No. 09/723,752 _ Patent Docket #P1093P1Dl
Response dated January 13, 2005

Response to Office Communication mailed on December 13, 2004

Amendments to the Specification

Please replace the paragraph. beginning at page 1, line 9 with the following amended paragraph:

This application is a divisional of the co-pending US. Application Serial No. 08/908,469, filed

August 6, 1997, I ' ' '

60l-1-26;446,—fi~led—Apél4,—1-997—, which appléeatiens-are1_s incorporated herein by reference.

 

Amendments to the Claims

Please cancel claims 43—47, 49, 50, 53-60.

Remarks

Claims 43-47 and 49—60 were pending. All the rejected claims have been cancelled in

favour of the issuance of claims 51-52. Applicants reserve the right to pursue prosecution of the

canceled claims in currently pending or future continuation and/0r divisional applications.

Furthermore, the priority claim has been amended in light of the allowed claims and in

response to the Office Action mailed September 26, 2003. -

Applicants respectfully request that a timely Notice of Allowance be issued in this case.

Respectfully submitted,

GENENTECH, INC.

Date: January 13, 2005 By: \
Steven X. Cu

Reg. No. 44,637,

Telephone No. (650) 225—8674

Page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box I450 . ‘
Alexandria, Virginia 223 l3-l450www.usptoigov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
09/723,752 l l/27/2000 Manuel Baca PI093PlDl 6340

9‘57 759° 02mm .

GENENTECH, INC. ‘ HELMS, LARRY RONALD

1 DNA WAY . .
SOUTH SAN FRANCisco, CA 94080 .

l642

DATE MAILED: 02/04/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. [0/03)
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COMMISSIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE

PO. Box I450
ALEXANDRIA, VA 223 I 34450

www.uspto.gov

 
Notice of Non-Compliant Ainendment (37 CFR 1.121)

The amendment document filed on I’L fi 2 Li considered non-compliant because it has failed to meet the requirements of
37 CFR 1.121. In order for the amendment document to be compliant, correction ofthe following item(s) is required. Only the
corrected section of the non-compliant amendment document must be resubmitted (in its entirety), e.g., the entire
“Amendments to the claims” section of applicant’s amendment document must be re—submitted. 37 CFR 1.121 (h).

l. Amendments to the specification:3E FOLLOWING CHECKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT:
A. Amended paragraph(s) do not include markings

 
[I 2. Abstract:

CI A. Not presented on a separate sheet. 37 CFR 1.72.
I] B. Other

I] 3. Amendments to the drawings:

$ 4. Amendments to the claims:
g A. Acomplete listing ofa_ll of the claims is not present.B. The listing of claims does not include the text of all pending claims (including withdrawn claims)

fl C. Each claim has not been provided with the proper status identifier, and as such, the individual status of each
claim cannot be identified. Note: the status of every claim must be indicated after its claim number by using

one ofthe following 7 status identifiers: (Original), (Currently amended), (Canceled), (Withdrawn), (Previously
presented), (New) and (Not entered).

I:I D. The claims of this amendment paper have not been presentedIn ascending numerical order.
I: - E. Other. '

For further explanation ofthe amendment format required by 37 CFR 1.121 , see MPEP Sec. 714 and the USPTO website at
http://wwwuspto.gov/web/offices/pac/dapp/opla/preognotice/officeflyerpdf .

Ifthe non-compliant amendment is 3 PRELIMINARY AMENDMENT, applicant is given ONE MONTH from the mail date of
this letter to supply the corrected section which complies with 37 CFR 1.121. Failure to comply with 37 CFR 1.121 will result in
non-entry of the preliminary amendment and examination on'the merits will commence without consideration of the proposed
changes in the preliminary amendment(s). This notice is not an action under 35 U.S.C. 132, and this ONE MONTH time limit
is not extendable.

If the non-compliant amendment is a reply to a NON-FINAL OFFICE ACTION (including a submission for an RCE), and
since the amendment appears to be a bonafide attempt to be a reply (37 CFR 1.135(c)), applicant is given a TIME PERIOD of
ONE MONTH from the mailing ofthis notice within which to re-submit the corrected section which complies with 37 CFR 1.121
in order to avoid abandonment. EXTENSIONS OF THIS TIME PERIOD ARE AVAILABLE UNDER 37 CFR 1.136(a).

If the amendment is a reply to a FINAL REJECTION, this form may be an attachment to an Advisory Action. The period for
res onse to a final re'ection continues to run from the date set in the final re'ection, and is not affected by the non-compliant

t5”2721225"5
Telephone No.

 

Rev. 6/04

Regeneron Exhibit 1024.0840
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 
  

 
 

 
  

Group Art Unit: 1642  In re Application of

Manuel Baca et a1. Examiner: Helms, Larry Ronald  

 Serial No.: 09/723,752 Confirmation No: 6340

Customer No: 09157

EXPRESS MAIL LABEL NO.: EV 385 659 925 US
 Filed: November 27, 2000

  Title: ANTI-VEGF ANTIBODIES

DATE OF DEPOSIT: MARCH 1, 2005

RESPONSE TO NOTICE OF NON-COMPLIANT AMENDMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

This document is responsive to the Communication mailed December 13, 2004 (Paper

No. 20041210) and the Notice of Non—Compliant Amendment'mailed February 4, 2005 for

which a one-month period for response was given. Applicant is required-to cancel the currently

rejected claims in order for claims 51-52 to be allowed.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begins on page 3

of this paper.

Remarks begin on page 4 of this paper.

#174992 Page 1 of 4

EL ‘ MAR o 3 2005 ' {'60 7/
ETD
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Appl No. 09/723,752 . Patent Docket #P1093P1D]
Response dated March 1,2005

Response to Notice of Non-Compliant Amendment mailed on February 4, 2005

Amendments to the Specification _

Please replace the paragraph beginning at page 1, line 9 with the following amended paragraph:

This application is a divisional of the co—pending US. Application Serial No. 08/908,469, filed

 August 6,1997,

éQAl—Zé—éM-é—fi-led—Apfi-l—l—HW which applieat—ieas—aie;is incorporated herein by reference.

Page 2 of 4
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Appl. No. 09/723,752 Patent Docket #P1093P1Dl
Response dated March 1, 2005

Response to Notice of Non—Compliant Amendment mailed on February 4, 2005

Amendments to the Claims

Please cancel claims 43-47, 49, 50, 53-60.

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1.-50. (Canceled)

51. (Previously presented) A method for inhibiting VEGF-induced angiogenesis in a subject,

comprising administering to said subject an effective amount of a humanized anti-VEGF antibody which

binds human VEGF with a Kd value of no more than about 1 x 10'8M, said humanized anti-VEGF

antibody comprising a heavy chain variable domain sequence of SEQ ID NO:116 and a light chain

variable domain sequence of SEQ ID NO:115.

52. (Previously presented) A method for inhibiting VEGF-induced angiogenesis in a subject,

comprising administering to said subject an effective amount of a humanized anti-VEGF antibody which

binds human VEGF with a Kd value of no more than about 1 x 10'8M, said humanized anti-VEGF

antibody comprising a heavy chain variable domain sequence of SEQ ID N027 and a light chain variable

domain sequence of SEQ ID NO:8.

53.-60. (Canceled)

‘ Page 3 of4
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1, .2: Appl. No. 09/723,752

,' 2, a“ E d Response dated March 1, 2005

~ ' $9“ Response to Notice of Non—Compliant Amendment mailed on February 4, 2005183 1‘" '‘\

Patent Docket #Pl 093Pl D]

\M “ g
‘3’» «*6 REMARKS

QR m309‘“ V
Claims 43-47 and 49-60 were pending. All the rejected claims have been cancelled in

favour of the issuance of claims 51-52. Applicants reserve the right to pursue prosecution of the

canceled claims in currently pending or future continuation and/or divisional applications.

The priority claim in the specification has been amended in light of the allowed claims

and in response to the Office Action mailed September 26, 2003.

Applicants respectfully request that a timely Notice of Allowance be issued in this case.

Respectfully submitted,

GENENTECH, INC.
c

Date: March 1, 2005 By: ' . t
' Steven X. Cui

Reg. No. 44,637

Telephone No. (650) 225-8674

Page 4 of 4
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.,.- Tue Mar 15 17:26:10 2005 us-09-723-752b-115.rag Page 1

26 566 98.4 108 8 ADG31770 Adg31770 V(L) doma
GenCore version 5.1.6 27 564 98.1 108 2 AAW70618 Aaw70618 Anti-VEGP

Copyright (c) 1993 - 2005 Compugen Ltd. 28 564 98.1 108 5 A8961187 Abp61187 Humanised29 564 98.1 108 8 ADG31782 Adg31782 V(L) dome
30 564 98.1 108 8 ADG31768 Adg31768 V(L) doma

OM protein - protein search, using sw model 31 564 98.1 108 8 ADG31893 Ad931893 V(L) prot
. 32 561 97.6 108 2 MW70696 Aaw70696 Anti-V86?

Run on: March 14, 2005, 20:21:17 ; Search time 88.0482 Seconds 33 561 97.6 108 S ABP61265 Abp61265 Humanised
(without alignments) 34 558 97.0 214 .7 ADC26157 Adc26157 Anti-VEGF
483.186 Million cell updates/sec 35 557 96.9 214 7 ADC26156 Adc26156 Anti-VEGF36 556 96.7 107 2 AAW86804 Aaw86804 Variable

Title: US—O9-723-752B-115 37 556 96.7 107 2 AAW70623 Aaw70623 Humanised
Perfect score: 575 38 . 556 96.7 107 5 ABP61192 Abp61192 Humanised
Sequence: 1 DIOLTQSPSSLSASVGDRVT. . . . . . . . . .YSTVPWTFGQGTKVEIKRTV 110 39 556 96 .7 110 2 AAW70685 Aaw70685 Anti-VBGP40 556 96.7 110 2 AAW70681 Aaw70681 Anti-VEGF

Scoring table: BLOSUM62 41 556 96.7 110 2 AAW70683 Aaw70683 Anti-VEGF
Gapop 10.0 , Gapext 0.5 42 556 96.7 110 2 AAW70679 Aaw70679 Anti-VEGF43 556 96.7 110 3 M805898 Aab05898 Humanieed

Searched: 2105692 Beqs, 386760381 residues 44 556 96.7 110 3 MBl3386 Aab13386 Anti-VEGF45 556 96.7 110 3 AABl3387 Aab13387 Anti-VEGF
Total number of hits satisfying chosen parameters: 2105692

Minimum DB seq length: 0 ALIGNMENTS
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0% RESULT 1Maximum Match 100% MW70677
Listing first 45 summaries ID AAW70677 standard; peptide; 110 AA.XX

Database : A__Geneseq_16Dec04:' AC MW70677;
1: geneseqplSBOsz' xx
2: geneseqpl990s:' DT 27-JAN-1999 (first entry)
3: geneseqp2000s:' XX

‘ 4: genesequOOisz' DE Anti-VEGF humanised antibody variable light domain of variant Y0101.
5: geneseqp20025:' XX
6: geneseqp2ooaas:' KW Light variable domain; murine; humanised antibody;
7: geneseqp2003bs:' KW anti—vascular endothelial growth factor antibody; anti-VEGF antibody;
8: geneseqp2004sz' Kw VEGP-induced angiogenesis; tumour; retinal disorder;Kw age-related macular degeneration; diabetic retinopathy;

Pred. No. is the number of results predicted by chance to have a KW rheumatoid arthritis; psoriasis; atherosclerosis; Grave’s disease.
score greater than or equal to the score of the result being printed, xx
and is derived by analysis of the total score distribution. 03 Synthetic.' OS Mus sp.

SUMMARIES OS Homo sapiens.
- % xx -

Result Query PN WO9845331-A2.
No. Score Match Length DB ID Description xx

---------------------------------------------------------------------------- PD 15-0CT-1998.
l 575 100.0 110 2 AAW70677 Aaw70677 Anti-V8617 XX
2 575 100.0 110 2 AAW70687 Aaw70687 Anti-VEGF PF 03-APR-1998; 98WO-USOOG604.
3 575 100.0 110 3 M813380 Aab13380 Anti-VEGF XX
4 575 100.0 110 5 ABP61256 _ Abp61256 Humanised PR 07-APR-1997; - 97US—00833504.
5 575 100.0 110 5 MP61246 Abp61246 Humanised PR 06-AUG—1997; 97US-00908469.
6 575 100.0 214 7 ADC26154 Adc26154 Parent an xx
7 575 100.0 237 5 ABB81107 Abb81107 Anti-VEGF PA (GETH ) GENENTECH INC.
8 575 100.0 237 5 ABP51952 Abp51952 Plasmid p XX -
9 575 100.0 237 8 110014128 ~ Ad014128 Plasmid p PI Baca M, Wells J11, Presta LG, Lowman HB, Chen YM;

10 575 100.0 237 8 ADOl4131 Ado14l31 Plasmid p XX
11 575 100.0 237 8 ADQ90703 ‘ Adq90703 Anti-VEGF DR WPI; 1998-568337/48.
12 575 100.0 237 8 ADQ90701 Adq90701 Anti-VEGF XX
13 575 100.0 237 8 ADQ90705 Adq90705 Anti-VEGF PT New humanised antibody with affinity for vascular endothelial growth
14 575 100.0 237 8 110090709 Adq9o7o9 Anti-VEGF PT factor - for treatment of tumours, retinal disease and other angiogenic
15 575' 100.0 237 E! ADQ90723 Adq90723 Anti—VEGF PT states, also related nucleic acid, vectors and transformed cells.
16 575 100.0 237 8 ADQ90707 Adq90707 Anti-VEGF XX
17 573 99.7 110 3 AABOSB97 Aab05897 Humanised PS Example 3; Fig 9A,- 100pp; English.
18 573 99.7 110 3 AABl3376 Aabl3376 F(ab)-12 XX
19 573 99.7 237 8 ADQ90721 Adq90721 Anti—VEGE‘ CC The present sequence represents a variable light domain of an affinity-
20 572 99.5 110 2 AAW70675 Aaw70675 Anti-VEGF CC matured anti-vascular endothelial growth factor (anti-V861?) antibody
21 572 99.5 110 5 ABP61244 Abp61244 Humanised CC variant. The sequence is used in the course of the invention to produce
22 569 99.0 110 2 MW70673 Aaw70673 Anti-VEGF CC the humanised anti-VEGF antibody of the invention. The humanised
23 569 99.0 110 S ABP61242 Abp61242 Humanised CC antibodies are used to inhibit VEGF-induced angiogenesis, particularly
24 569 99.0 237 2 AAW70703 Aaw70703 Protein e CC for treating or preventing tumours (of any type) and retinal disorders
25 569 99.0 650 5 ABP61241 Abp61241 Phage-dis CC (e.g. age-related macular degeneration or diabetic retinopathy) . They can
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CC also be used to treat other conditions that involve angiogenesis, e.g.
CC rheumatoid arthritis, psoriasis, atherosclerosis, Grave’s disease, etcXX
so Sequence 110 AA;

Query Match 100.0%; Score 575; DB 2; Length 110;
Best Local similarity 100.0%; Pred. No. 5.4e-34;
Matches 110; Conservative 0; Mismatches o; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
H|HlHlHlH|H|H|HIHIHIHIHIHIHIHIHIHIHIHIHI

Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYPTSSLHSGVPS 60

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
IIHIIHIIIH|IHlIHIIHIIHIIHIIHIIHIIHIIHI

Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 2
AAW70687
ID AAW70687 standard; peptide; 110 AA.XX
AC AAW70687;
xx
DT 27-JAN-1999 (first entry)§

DE Anti-VEGF humanised antibody variable light domain of variant Y0317.xx

Light variable domain; murine; humanised antibody;
anti-vascular endothelial growth factor antibody; anti-VEGF antibody;
VEGF—induced angiogenesis; tumour; retinal disorder;
age-related macular degeneration; diabetic retinopathy;
rheumatoid arthritis; psoriasis; atherosclerosis; Grave's disease.§§§§§§

OS Synthetic.
OS Mus sp.
OS Homo sapiens.E
PN W09845331-A2.
E

PD 15TOCT-1998.

PF 03-APR-1998; ' 98W0°U8006604.

PR 07-APR-1997; 97US-00833504.
PR 06-AUG-1997; 97US-00908469.

PA (GETH ) GENENTECH INC.

PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;

DR WPI; 1998-568337/48.

PT New humanised antibody with affinity for vascular endothelial growth
PT factor - for treatment of tumours, retinal disease and other angiogenic
PT states, also related nucleic acid, vectors and transformed cells.

PS Claim 27; Fig 10A; loopp; English.

CC The present sequence represents a variable light domain of an affinity-
CC matured anti-vascular endothelial growth factor (anti-VEGF) antibody
CC variant. The sequence is used in the course of the invention to produce
CC the humanised anti-VEGP antibody of the invention. The humanised
CC antibodies are used to inhibit VEGP-induced angiogenesis, particularly
CC for treating or preventing tumours (of any type) and retinal disorders
CC (e.g. age-related macular degeneration or diabetic retinopathy). They can
CC also be used to treat other conditions that involve angiogenesis, e.g.
CC rheumatoid arthritis. psoriasis, atherosclerosis, Grave's disease, etc

so Sequence 110 AA;

Query Match 100.0%; Score 575; DB 2; Length 110;
Best Local Similarity 100.0%; Pred. No. 5.4e-34;

L
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Matches 110; Conservative o; Mismatches 0; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
IHIH|HIHJHIHlHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTPGQGTKVEIKRTV 110
HIH|HIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 3
AA813380
ID AA813380 standard; protein; 110 AA.XX
AC AA313380;
XX
DT 21—Nov-2000 (first entry)XX
DE Anti-VEGF antibody YO317 light chain variable domain.XX
Kw Y0317; vascular endothelial cell growth factor; VEGF; antibody;
Kw antiinflammatory; cerebroprotective; cytostatic; antirheumatic;
Kw antiarthritic; antipsoriatic; antiarteriosclerotic; antidiabetic;
KW antithyroid; excessive neovascularisation; tumour; rheumatoid arthritis;
Kw psoriasis; atherosclerosis; diabetes: retrolental fibroplasia;
KW neovascular glaucoma; haemangioma; thyroid hyperplasia; Grave’s disease;
KW tissue transplantation; inflammation; oedema; trauma;
Kw complementarity determining region; CDR.XX .
OS Unidentified.
XX
PH Key Location/Qualifiers
PT Region 24. .33
FT llabe1= CDR-Ll
FT Region 50. .56
FT /labe1= CDR-L2
PT Region 89. .97
PT /labe1= CDR-L3
XX
PN W0200037502-A2.
XX
PD 29-JUN-2000.
XX
PF 09-DEC-1999; 99W0-U8029475.
XX
PR 22-DEC-1998; 98US-00218481.XX
PA (GETH ) GENENTECH INC.
xx .
PI Van Bruggen N, Ferrara N;
XX
DR WPI; 2000-442646/38.XX
PT Treating edema, tumors, rheumatoid arthritis, psoriasis, atherosclerosis,
PT diabetes and chronic inflammation in a mammal, comprises administering a
PT human vascular endothelial cell growth factor antagonist.XX

PS Disclosure; Fig 14A; 60pp; English.XX
CC The present sequence is the light chain variable region of the affinity
CC matured anti-vascular endothelial cell growth factor (anti-VEGF) antibody
CC Y0317. Humanised F(ab)-12 and affinity matured anti-VEGP antibodies may
CC be used to treat conditions characterised by undesirable excessive
CC neovascularisation. Such conditions include tumours (especially solid
CC ones), rheumatoid arthritis, psoriasis, atherosclerosis, diabetes and
CC other retinopathies, retrolental fibroplasia, age-related macular
CC degeneration, neovascular glaucoma, haemangiomas, thyroid hyperplasias
CC (including Grave’s disease), corneal and other tissue transplantation,
CC and chronic inflammation. Oedemas associated with tumours, strokes and
CC head trauma, and ascites associated with malignancies, meig's syndrome,
CC lung inflammation, nephrotic syndrome, pericardial effusion and pleural
CC effusion, may also be treated. Monoclonal antibodies are generated in
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CC hybridoma cells and those with affinity for VEGF are identified by
CC immunoprecipitation or by an in vitro binding assay

80 Sequence 110 AA;

Query Match 100.0%; Score 575; DE 3; Length 110;
Best Local similarity 100.0%; Pred. No. 5.4e—34;
Matches 110; Conservative 0; Mismatches 0; Indels O; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKKPKVLIYFTSSLHSGVPS 60
IHIHIH|HIHIH[H|HlHlHlHIHIHIHIHIHIHIHIHIH

Db 1 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDPATYYCQQYSTVPWTFGOGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 4
ABP61256
ID ABP61256 standard; protein; 110 AA.
§
AC ABP61256;

20-SEP-2002 (first entry)

Humanised anti-VDGF Y0317 antibody variable light domain.

Cytostatic; ophthalmological; humanised; antibody; anti-VEGF; VEGF;
vascular endothelial growth factor; angiogenesis inhibitor; tumourL
retinal disorder; intraocular neovascular disorder; Y0317; light chain;variable domain.

Homo sapiens.3¥§888§§§§§§$§3§ Mus ep.
Synthetic.

Key Location/QualifiersDomain 24. .34
FT /1abel= CDR-Ll
PT Domain 50. .56
PT /1abel= CDR-L2
FT Domain 89. .97
FT /labe1= CDR—L3

.XX
PN USZOO2032315-A1.
XX
PD 14-MAR-2002.
XX
PF OG-APR-1998; 98US-00056160.
XX
PR OSeAUG-l997; 97US—0054856P.
XX
PA (BACA/) BACA M.
PA (WELL/) WELLS J A.
PA (PRES/) PRESTA L G.
PA (uwm/)Lommm as.
PA (CHEN/) CHEN Y M.
XX
PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;xx
DR WPI; 2002-517920/55.XX
PT New humanized antieVEGP (vascular endothelial growth factor) antibodies
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a
PT mammal, particularly for treating tumor or retinal disorders.XX
PS Claim 27; Fig 10; 47pp; English.
XX

CC The present invention relates to humanised anti-VEGF (vascular
CC endothelial growth factor) antibodies or a variant of a parent anti-VEGP
CC antibody, which binds human VEGF. The anti-VEGP antibodies are useful for
CC inhibiting VEGP-induced angiogenesis in a mammal (particularly a human),

:
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CC particularly those having a tumour or a retinal disorder e.g. intraocular
CC neovascular disorders. The present sequence is an exemplary light chain
CC variable domain of the humanised anti-VEGF antibody of the inventionXX
SQ Sequence 110 AA;

I Query Match 100.0%; Score 575; DB 5; Length 110;
Best Local Similarity 100.0%; Pred. No. 5.4e-34;
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

°y 1 °WW?ff‘T’TffiTf‘iTfifffffi???TTTW??T??T??TTWT??WTTY??I
Db 1 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPBDFATYYCQQYSTVPWTFGOGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTPGQGTKVEIKRTV 110

RESULT 5
ABP61246
ID ABP61246 standard; protein; 110 AA.
XX
AC ABP61246;
XX
DT 20-SEP-2002 (first entry)
XX .
DB Humanised anti-VEGF Y0101 antibody variable light domain.XX

KW Cytostatic; ophthalmological; humanised; antibody; anti-VEGP; VEGF;
Kw vascular endothelial growth factor; angiogenesis inhibitor; tumour;
Kw retinal disorder; intraocular neovascular disorder; Y0101; light chain;KW variable domain.
xx .
OS Homo sapiens. ,
OS Mus sp.
OS Synthetic.XX
PH Key Location/Qualifiers
FT Domain 24. .34
FT /1abe1= CDR-Ll
FT Domain so. .57
FT llabe1= CDR-L2
PT Domain 89. .97
FT /label= CDR-L3XX
PN USZOO2032315-A1.
XX
PD 14-MAR-2002.
XX
PF 06-APR-1998; 98US-00056160.
XX
PR 06-AUG-1997; 97US-OOS4BSGP.
XX
PA (smm/)BAG\M.
PA (WELL/) WELLS J A.
PA (PRES/) PRESTA L G.
PA UDWMN Lommm H a.
PA (CHEN/) CHEN Y M.
XX
PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;XX
DR WPI; 2002-517920/55.
XX
PT New humanized anti-VEGP (vascular endothelial growth factor) antibodies
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a
PT mammal, particularly for treating tumor or retinal disorders.XX
PS Example 3; Fig 9; 47Pp; English.XX

CC The present invention relates to humanised anti—VEGF (vascular
CC ‘endothelial growth factor) antibodies or a variant of a parent anti-VEGF
CC antibody, which binds human VEGF. The anti-VEGF antibodies are useful for
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CC inhibiting VEGF-induced angiogenesis in a mammal (particularly a human),
CC particularly those having a tumour or a retinal disorder e.g. intraocular
CC neovascular disorders. The present sequence is an exemplary light chain
CC variable domain of the humanised anti-VEGF antibody of the inventionXX
SQ Sequenée 110 AA;

Query Match 100.0%; Score 575; DB 5; Length 110;
Best Local similarity 100.0%; Pred. No. 5.4e-34;
Matches 110; Conservative 0; Mismatches O; Indels 0; Gaps 0;

0y 1 DlQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
|IIIll|llIIIIIIIIIIIIIIIIIIIIHIIIIIIlllllllllllllllllllllll

Db l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

. Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 6
ADC261S4
ID ADC26154 standard; protein; 214 AA.XX
AC ADC26154;
XX
DT 18-DEC-2003 (first entry)XX

DE Parent anti-VEGF Y0101 antibody wild-type light chain protein.XX
KW antibody variant; cytostatic; cancer; parent; anti-VEGF;
KW vascular endothelial growth factor; Y0101; light chain; wild-type.XX
OS Unidentified.
XX
PN W02003068801-A2.
XX
PD 21-AUG-2003.
XX
PF 11-FEB-2003; 2003WO-USOO4184.
XX
PR 11-FEB-2002; 2002US-0355895P.
PR lO-SEP-2002; 2002US-0409685P.
XX
PA (GETH ) GENENTECH INC.
XX
PI Lowman HB, Marvin JS;XX
DR WPI; 2003—697521/66.
XX

PT Making an antibody variant of a parent antibody specific to an antigen by
PT identifying a target amino acid residue within the variable domain of the
PT parent antibody and substituting the target residue with a different'PT amino acid residue.
XX
PS Example 1; SEQ ID NO 1; Blpp; English.XX

CC The invention relates to a novel method for making an antibody variant of
CC a parent antibody specific to an antigen. This is achieved via
CC identifying a target amino acid residue within the variable domain of the
CC parent antibody and substituting the target residue with a different
CC replacement amino acid residue such that the charge complementarity
CC between the antibody and antigen is increased. The antibody variant of
CC the invention demonstrates cytostatic activity whilst the method may be
CC useful for treating cancer. The current sequence is that of the parent
CC anti-VEGF (vascular endothelial growth factor) Y0101 antibody wild-type
CC light chain protein of the invention. ,XX
SQ Sequence 214 AA;

Query Match 100.0%; Score 575; DB 7; Length 214;
Best Local Similarity 100.0t; Pred. No. 9.7e-34;
Matches 110; Conservative o; Mismatches 0; Indels 0; Gaps o;

\
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W 1‘1’???WSWWWfTfifi??fiT‘f’r‘FTf‘f?’f7‘f’ffi"fiTTTTT??T???TTT ‘°H I |
Db l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYPTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
Illlllllllllllllll||||||||||l|l|lll||l||ll|l|l||l|Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 7
ABBEllO?
ID ABBEllO7 standard; protein; 237 AA.XX
AC ABBBIIO7;
XX
DT 05-Nov-2002 (first entry)XX
DE Anti-VEGP light chain fragment.XX
KW
KW
KW
XX
OS
XX
FH
FT
FT
FT
FT
XX
PN
XX
PD
XX
PF
XX
PR
XX
PA
XX
PI
XX
DR
DR
XX
PT
PT
PT
PT
XX
PS
XX
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
XX
SQ

Immunoglobulin; promoter; cytostatic; antiinflammatory; immunomodulator;
neuroprotective; CD11; tissue factor; vascular endothelial growth factor;VEGF.

Synthetic.

Key Location/Qualifiers
Peptide 1. .23

/note= "STII signal sequence TIR-l"
Protein 24. .237

/note= "anti-VEGF light chain"

"0200261090-A2.

08-AUG-2002.

l3-DEC-2001; 2001WO-USO48691.

l4-DEC-2000; 2000US-0256164P.

(GETH ) GENENTECH INC.

Simmons LC, Klimowski L, Reilly DE, Yansura DG;

"PI; 2002-619253/66.
N-PSDB; ABN86646.

New polynucleotide comprising first and second promoter-cistron pairs,
useful for diagnosing, treating or preventing diseases associated with
abnormal expression and/or activity of antigens such as inflammatory
disorders.

Disclosure; Fig 21A-C; 104pp; English.

The invention provides a polynucleotide, which encodes an immunoglobulin
(Ig), comprising a first or second promoter-cistron pair consisting of a
first or second promoter and cistron, respectively. The first cistron of
the first promoter-cistron pair comprises a first translational
initiation region (TIR—L) operably linked to a nucleic acid sequence
encoding an Ig light chain and the second cistron of the second promoter-
cistron pair comprises a second translational initiation region (TIR-H)
operably linked to a nucleic acid sequence encoding an Ig heavy chain.
Upon expression of the polynucleotide in a prokaryotic host cell, light
and heavy chains are folded and assembled to form a biologically active
19. The antibody of the invention is useful for diagnosing, treating or
preventing diseases or conditions associated with abnormal expression and
/or activity of one or more antigen molecules e.g. lymphoid malignancies,
inflammatory, angiogenic, immunologic, neuronal, glial, astrocytal,
hypothalamic or other glandular disorders. The present sequence
represents the amino acid sequence of an anti-vascular endothelial growth
factor (VEGF) light chain fragment of the cistron vector prG2AP11

Sequence 237 AA;
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Query Match 100.0%; Score 575; DE 5; Length 237;
Best Local Similarity 100.0%; Pred. No. 1.1e—33;
Matches 110; Conservative o; Mismatches o; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTBSLHSGVPS 60
HIHIHIHI|HIHlHlHIHIHIHIHIHIHIHIHIHIHIHIH

Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

Qy 61 RFSGSGSGTDPTLTISSLQPEDPATYYCQQYSTVPWTPGQGTKVEIKRTV 110
H|HIHIHlHIHIHIHIHIHIHIHIHIHIHIHIHDb 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGOGTKVEIKRTV 133

RESULT 8
ABP51952
ID ABP51952 standard; protein; 237 AA.XX
AC ABP51952;
XX
DT 09-OCT-2002 (first entry)
xx .
DE Plasmid pY0317 anti-VEGF Fab amino acid sequence SEQ ID N0:2 #1.xx

Kw Bacterial host; protease; degP; prc; spr; anti-VEGF antibody; antibody;
Kw humanised; Apoz ligand; anti-CD18; anti-tissue factor; 2C4; anti-CD20;
Kw anti—vascular endothelial growth factor; anti-Her-z; anti-CD40; Fab;
Kw anti-CDlla; Fab'; Fab'2; Fab'2-leucine zipper fusion; anti-VEGF Fab.
XX
OS Mus sp.
OS Escherichia coli.
08 Synthetic.XX
PH Key Location/Qualifiers
FT Peptide 1. .23
FT /1abel= signal
FT Protein 24. .237
FT /label= anti-VEGF_FabXX
PN W0200248376-A2.
XX
PD 20-JUN-2002.
XX
PF 07-DEC-2001; 2001WO-USO47581.xx
PR l4-DEC-2000; 2000US-0256162P.
XX
PA (GETH ) GENENTECH INC.
XX
PI Chen CY;
XX
DR WPI; 2002-583522/62.
DR N-PSDB; A8073919.
XX
PT Novel Escherichia coli strain useful for producing polypeptide, deficient
PT in degP and prc encoding protease, and harboring mutant spr gene, product
PT of gene suppresses growth phenotypes of strains harboring prc mutants.XX
PS Example 1; Fig lA-C; 63PP; English.XX

CC The present invention describes an Escherichia coli strain (I) deficient
cc in chromosomal degP and pro encoding protease DegP and Pro, respectively,
CC and harbouring a mutant spr gene, the product of mutant spr gene
CC suppresses growth phenotypes exhibited by strains harbouring prc mutants.
CC (I) is useful for producing a polypeptide, by culturing (I) comprising
CC. nucleic acid encoding the polypeptide, which is heterologous to the
CC strain, such that the nucleic acid is expressed, and recovering the
CC heterologous polypeptide from the strain. The heterologous polypeptide is
CC proteolytically sensitive. Culturing of (I) is performed in a fermentor
CC under conditions of high- or low-cell density fermentation. The
CC polypeptide is recovered from the periplasm or culture medium of the
CC strain. The polypeptide is an antibody (humanised or full—length
CC antibody) or Apo2 ligand. The antibody is an anti-CD18, anti—vascular
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CC endothelial growth factor (VEGF), anti-tissue factor, 2C4, anti-Her-z,
CC anti—CD20, anti-CD40, or anti-CDlla antibody. The antibody is also an
CC antibody fragment having a light chain (kappa light chain). The antibody
CC fragment is a Fab, Fab', Fab’2 or Fab‘2-leucine zipper fusion, anti-CD18
CC Fab’Z-leucine zipper fusion, anti-tissue factor Fab'z-leucine zipper
CC fusion or anti-VEGF Fab, with or without a histidine or lysine tag, anti-
CC tissue factor Fab'z-leucine zipper fusion with a 6-histidine tag, or anti
CC} -CD18 Fab‘2-1eucine zipper fusion with a 6-histidine tag, and anti-CD18
CC Fab'Z-leucine zipper fusion with a 6-lysine tag. The present sequence
CC represents an anti-VEGP Fab amino acid sequence from the presentCC invention

SQ Sequence 237 AA;

Query Match 100.0%; Score 575; DB 5; Length 237;
Best Local Similarity 100.0t; Pred. No. 1.1e-33;
Matches 110; Conservative 0; Mismatches 0; Indels O; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIHIHIHIHIHIHIHIHIHIHIHIHIHIH(IHIHIHIHIH

Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

CY 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIH|H|HIHIHIHIHIH

Db 84 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVBIKRTV 133

RESULT 9
ADOl4128
ID ADOl4128 standard; protein; 237 AA.XX
AC AD014128;

12—AUG-2004 (first entry)

Plasmid prG2AP11 expression cassette light chain protein SEQ ID NO:8.

antibody; variant heavy chain hinge region; immunoconjugate; cytostatic;
immunosuppressive; immunotherapy; tumour; cancer; immune disorder;
expression cassette; plasmid prGZAPil; anti-VEGF light chain.

Synthetic.

WO2004042017-A2.

21-MAY-2004.

30‘OCT-2003; 2003WO—USOB4610.

31—0CT-2002; 2002US-04229SZP.

(GETH ) GENENTECH INC.

Reilly D, Yansura DG;

§3§§§§§E§3§§§8§§§§§3§3§
DR WPI; 2004-390607/36.

N-PSDB; AD014127.

New antibody comprising a variant heavy chain hinge region incapable of
inter-heavy chain disulfide linkage, useful for treating, preventing,
diagnosing, delaying or preventing a disease, e.g. tumor, cancer orimmune disorder.

Example 1; SEQ ID NO 8; 124pp; English.

The present invention describes an antibody comprising a variant heavy
chain hinge region incapable of inter-heavy chain disulfide linkage. Also
described: (1) an antibody lacking inter-heavy chain disulfide linkage;
(2) an immunoconjugate comprising the antibody conjugated with a
heterologous moiety; (3) a composition comprising the antibody or
immunoconjugate, and carrier; (4) an article of manufacture comprising
the composition in a container; (5) a polynucleotide encoding the
antibody or immunoconjugate, or a variant immunoglobulin heavy chain

OOOOOOOOEE'Ui'U'U'U'OfiU00000000U)888871
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CC incapable of inter-heavy chain disulfide linkage; (6) a recombinant
CC vector for expressing the antibody or immunoconjugate; (7) a host cell
CC comprising the recombinant vector; (8) expressing in a host cell an
CC antibody of interest in which at least one inter-heavy chain disulfide
CC linkage is eliminated, and recovering the antibody from the host cell;
CC (9) an aglycosylated antibody produced by the method; and (10) treating,
CC preventing, diagnosing, delaying or preventing a disease in a subject.
CC The antibody has cytostatic and immunosuppressive activities, and can be
CC used in immunotherapy. The antibody, immunoconjugate and methods are
CC useful for treating, preventing, diagnosing, delaying or preventing a
CC disease, e.g. tumour, cancer or immune disorder. The present sequence
CC represents the anti-VEGP light chain from the expression cassette of
CC plasmid prGZAPIl, which is used in the exemplification of the presentCC invention.
XX
SQ Sequence 237 AA;

Query Match ' 100.0%; Score 575; DB 8; Length 237;
Best Local similarity 100.0%; Pred. No. 1.1e-33;
Matches 11o; Conservative 0; Mismatches 0; Indels 0; Gaps o;

Qy 1 DIQLTOSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HHIHHHIHHHIHHHIHHHIHHHIHHHIHHHIHHHDb 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

Qy 61 RFSGSGSGTDPTLTISSLQPEDPATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHlHIHIHIHIHIHDb a4 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 10
A0014131
ID AD014131 standard; protein; 237 AA.xx
AC ADOl4131;
xx
DT 12-AUG-2004 (first entry)

§%%§B§§§§§E§8§§§8§§§§§3§
Plasmid prGllVNERK expression cassette light chain protein SEQ ID N0211.

antibody; variant heavy chain hinge region; immunoconjugate; cytostatic;
immunosuppressive; immunotherapy; tumour; cancer; immune disorder;
expression cassette; plasmid prGllVNERK; anti-VEGF light chain.

Synthetic.

W02004042017-A2.

21-MAY-2004.

30-OCT-2003: 2003WO—USO34610.

31-OCT-2002; 2002US-0422952P.

(GETH ) GENENTECH INC.

Reilly D, Yansura DG;

WPI; 2004-390607/36.
N-PSDB; AD014130.

New antibody comprising a variant heavy chain hinge region incapable of
inter-heavy chain disulfide linkage, useful for treating, preventing,
diagnosing, delaying or preventing a disease, e.g. tumor, cancer orimmune disorder.

Example 1; SEQ ID NO 11; 124pp; English.

The present invention describes an antibody comprising a variant heavy
chain hinge region incapable of inter—heavy chain disulfide linkage; Also
described: (1) an antibody lacking inter-heavy chain disulfide linkage;
(2) an immunoconjugate comprising the antibody conjugated with a
heterologous moiety; (3) a composition comprising the antibody or
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CC immunoconjugate, and carrier; (4) an article of manufacture comprising
CC the composition in a container; (5) a polynucleotide encoding the
CC antibody or immunoconjugate, or a variant immunoglobulin heavy chain
cc incapable of inter-heavy chain disulfide linkage; (6) a recombinant
CC vector for expressing the antibody or immunoconjugate; (7) a host cell
CC comprising the recombinant vector; (8) expressing in a host cell an
CC antibody of interest in which at least one inter-heavy chain disulfide
CC linkage is eliminated, and recovering the antibody from the host cell;
CC (9) an aglycosylated antibody produced by the method; and (10) treating,
CC preventing, diagnosing, delaying or preventing a disease in a subject.
CC The antibody has cytostatic and immunosuppressive activities, and can be
CC used in immunotherapy. The antibody, immunoconjugate and methods are
CC useful for treating, preventing, diagnosing, delaying or preventing a
CC disease, e.g. tumour, cancer or immune disorder. The present sequence
CC represents the anti-VEGF light chain from the expression cassette of
CC plasmid prG11VNERK, which is used in the exemplification of the presentCC invention.
xx
SQ Sequence 237 AA;

Query Match .100.0%; Score 575; DE 8; Length 237;
Best Local Similarity 100.0t; Pred. No. 1.1e-33;
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

°’ 1 ”mm?‘iTfii‘fiT‘f‘f‘fYTfTfifi‘f‘fifTT‘rTTT??TT?TfiTT‘rfifT‘T‘fi’f‘T’WT‘T‘ ‘°IHIH
Db 24 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

°Y ‘1 T‘fififfi'f'iffiffiii???Wff‘fffi’fiTY‘fflfifif’ffif‘fi‘TY 11°Db 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 11
ADQBO703
ID ADQSO703 standard; protein; 237 AA.§
AC AD090703;

21—0CT-2004 (first entry)

Anti—VEGF antibody Y0317 light chain protein SEQ ID No:7.

antibody; antigen binding fragment; cell culture; variable domain;
modified framework region; hypervariable region; cytostatic;
antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
tumour; inflammatory disorder; angiogenic disorder;
immunological disorder; anti-VEGF antibody;
anti vascular endothelial cell growth factor antibody; light chain.

Homo sapiens.
Synthetic.

W02004065417-A2.

05-AUG-2004.

§3§§§88§§§§§§§§8§3§
PF 23-JAN-2004; 2004WO-U8001844.

PR 23-JAN-2003; 2003US-0442484P.

PA (GETH ) GENENTECH INC.

PI Simmons L;

DR WPI; 2004—562149/54.
DR N-PSDB; ADQ90702.

PT Producing an antibody or antigen binding fragment in high yield in a cell
PT culture, comprises expressing a variable domain with a modified framework
PT region in a host cell.

PS Example 2; SEQ ID No 7; 161pp; English.
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xx
CC The present invention describes a method for producing an antibody or
CC antigen binding fragment in high yield in a cell culture. The method
CC comprises expressing a variable domain of the antibody or antigen binding
CC fragment comprising a modified framework region (FR) in a host cell, and
CC recovering the antibody or antigen binding fragment variable domain
CC comprising the modified framework from the host cell. The modified PR in
CC the method described above has a substitution of at least one amino acid
CC position with a different amino acid, where the different amino acid is
CC the amino acid found at the corresponding FR position of a human subgroup
CC variable domain consensus sequence that has a hypervariable region 1
CC (HVRl) and/or HVRZ amino acid sequence with the most sequence identity
CC with a corresponding HVRI and/or HVRZ sequence of the variable domain.
CC The antibody or antigen binding fragment variable domain comprises the
CC modified FR that has improved yield in cell culture compared to an
CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
CC immunomodulatory activities, and can be used in antibody therapy. The
CC methods and compositions of the present invention are useful for
CC producing antibodies or antigen binding fragments in cell culture, in
CC particular for improving the yield of recombinant antibodies or antigen
CC binding fragments in cell culture. The antibodies of the invention can be
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
CC inflammatory, angiogenic and immunological disorders. The present
CC sequence represents the light chain of an anti-VEGF (vascular endothelial
CC cell growth factor) antibody, which is used in the exemplification of the
CC present invention.
XX
SQ Sequence 237 AA;

Query Match 100.0%; Score 575; DB 8; Length 237;
Best Local Similarity 100.0‘; Pred. No. 1.1e-33;
Matches 110; Conservative 0; Mismatches ‘0; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQOKPGKAPKVLIYFTSSLHSGVPS 60
HIHIHIHI|HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQOKPGKAPKVLIYFTSSLHSGVPS 83

0y 61 RFSGSGSGTDFTLTISSLQPEDPATYYCQQYSTVPWTPGQGTKVEIKRTV 110
HIHIHIHIHiHIHlHIHIHIHIHIHIHIHIHIHDb 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT l2
ADQ90701 ‘
ID ADQSO701 standard; protein; 237 AA.
XX
AC AD090701;

21-OCT-2004 (first entry) ’

Anti—VEGF antibody VNERK light chain protein SEQ ID NO:5.

antibody; antigen binding fragment; cell culture; variable domain;
modified framework region; hypervariable region; cytostatic;
antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
tumour; inflammatory disorder; angiogenic disorder;
immunological disorder; anti-VEGF antibody;
anti vascular endothelial cell growth factor antibody; light chain.

Homo sapiens.
Synthetic.

"02004065417-A2.

05-AUG-2004.

23-JAN-2004; 2004WO-U8001844.

.23-JAN-2003; 200305-04424849.

(GETH ) GENENTECH INC.

§§§£§$§8§§§88§§§§§§§§8§3§

us-09-723-752b-115.rag Page 7

PI Simmons L;

DR WPI; 2004-562149/54.
DR N—PSDB; ADQQO700.

PT Producing an antibody or antigen binding fragment in high yield in a cell
PT culture, comprises expressing a variable domain with a modified framework
PT region in a host cell.

PS Example 2; SEQ ID NO 5; 16199: English.

CC The present invention describes a method for producing an antibody or
CC antigen binding fragment in high yield in a cell culture. The method
CC comprises expressing a variable domain of the antibody or antigen binding
CC fragment comprising a modified framework region (FR) in'a host cell, and
CC recovering the antibody or antigen binding fragment variable domain
CC comprising the modified framework from the host cell. The modified PR in
CC the method described above has a substitution of at least one amino acid
CC position with a different amino acid, where the different amino acid is
CC the amino acid found at the corresponding FR position of a human subgroup
CC variable domain consensus sequence that has a hypervariable region 1
CC (HVRl) and/or HVRZ amino acid sequence with the most sequence identity
CC with a corresponding HVRl and/or HVRZ sequence of the variable domain.
CC The antibody or antigen binding fragment variable domain comprises the
CC modified FR that has improved yield in cell culture compared to an
CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
CC immunomodulatory activities, and can be used in antibody therapy. The
CC methods and compositions of the present invention are useful for
CC producing antibodies or antigen binding fragments in cell culture, in
CC particular for improving the yield of recombinant antibodies or antigen
CC binding fragments in cell culture. The antibodies of the invention can be
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
CC inflammatory, angiogenic and immunological disorders. The present
CC sequence represents the light chain of an anti-VEGP (vascular endothelial
CC cell growth factor) antibody, which is used in the exemplification of the
CC present invention.

SQ Sequence 237 AA;

Query Match 100.0%; Score 575; DB 8; Length 237;
Best Local Similarity 100.0%; Pred. No. 1.1e-331
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQOKPGKAPKVLIYFTSSLHSGVPS 60
|HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 24 DIQLTQSPSSLSASVGDRVTITCSASODISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV llO
HIHIHIHIHIHlHlHlHiHIHlHIHIHIHIHIHDb 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT l3
AD090705
ID ADQ90705 standard; protein; 237 AA.XX
AC ADQ90705;

21-OCT-2004 (first entry)

Anti-VEGF antibody VNERK light chain protein SEQ ID N029.

antibody; antigen binding fragment; cell culture; variable domain;
modified framework region; hypervariable region; cytostatic;
antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
tumour; inflammatory disorder; angiogenic disorder;
immunological disorder; anti-VEGF antibody;
anti vascular endothelial cell growth factor antibody; light chain.

Homo sapiens.
Synthetic.

§88§§§§§§§§3§3§
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PM WO2004065417-A2.
XX
PD 05-AUG-2004.
XX
PF 23-JAN-2004; 2004wo-05001s44.XX
PR 23-JAN-2003; 200308-0442484P.XX
PA (GETH ) GENENTECH INC.
XX
PI Simmons L;
XX
DR WPI; 2004-562149/54.
DR N-PSDB; ADQ90704.
XX

PT Producing an antibody or antigen binding fragment in high yield in a cell
PT culture, comprises expressing a variable domain with a modified framework
PT region in a host cell.XX

PS Example 2; SEQ ID No 9; 161pp; English.XX

CC The present invention describes a method for producing an antibody or
CC antigen binding fragment in high yield in a cell culture. The method
CC comprises expressing a variable domain of the antibody or antigen binding
CC fragment comprising a modified framework region (PR) in a host cell, and
CC recovering the antibody or antigen binding fragment variable domain
CC comprising the modified framework from the host cell. The modified PR in
CC the method described above has a substitution of at least one amino acid
CC position with a different amino acid, where the different amino acid is
CC the amino acid found at the corresponding FR position of a human subgroup
CC variable domain consensus sequence that has a hypervariable region 1
CC (HVRl) and/or HVR2 amino acid sequence with the most sequence identity
CC with a corresponding HVR1 and/or HVR2 sequence of the variable domain.
CC The antibody or antigen binding fragment variable domain comprises the
CC modified FR that has improved yield in cell culture compared to an
CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
CC immunomodulatory activities, and can be used in antibody therapy. The
CC methods and compositions of the present invention are useful for
CC producing antibodies or antigen binding fragments in cell culture, in
CC particular for improving the yield of recombinant antibodies or antigen
CC binding fragments in cell culture. The antibodies of the invention can be
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
CC inflammatory, angiogenic and immunological disorders. The present
CC sequence represents the light chain of an anti-VEGF (vascular endothelial
CC cell growth factor) antibody, which is used in the exemplification of the
CC present invention.XX
SQ Sequence 237 AA;

Query Match 100.0%; Score 575; DB 8; Length 237;
Best Local Similarity 100.0%; Pred. No. 1.1e-33;
Matches 110; Conservative o; Mismatches o; Indels 0; Gaps o;

Dy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYPTSSLHSGVPS 60
IHIHIHIH|HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

°’ ‘1 iff‘ffffii‘i‘f'ffifif??T?TT?TTT???T?fT?TTT?fiTTTif’fi‘w 11°H
Db 84 RFSGSGSGTDPTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 14
AD090709
ID ADQSO709 standard; protein; 237 AA.
XX .
AC AD090709;xx

DT 21-OCT-2004 (first entry)XX
DB Anti—VEGF antibody VNBRK light chain protein SEQ ID NO:13.XX

\
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antibody; antigen binding fragment; cell culture; variable domain;
modified framework region; hypervariable region; cytostatic;
antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
tumour; inflammatory disorder; angiogenic disorder;
immunological disorder; anti-VEGF antibody;
anti vascular endothelial cell growth factor antibody; light chain.

Homo sapiens.
Synthetic.

W02004065417-A2.

05-AUG-2004.

23-JAN-2004; 2004W0-U8001844.

23-JAN-2003; 200303-0442484P.

PA (GETH ) GENENTECH INC.
XX
PI Simmons L;
XX
DR WPI; 2004-562149/54.
DR N-PSDB; AD090708.
XX
PT Producing an antibody or antigen binding fragment in high yield in a cell
PT culture, comprises expressing a variable domain with a modified framework
PT region in a host cell.XX
PS Example 2; SEQ ID NO 13; 161pp; English.XX
CC The present invention describes a method for producing an antibody or
CC antigen binding fragment in high yield in a cell culture. The method
CC comprises expressing a variable domain of the antibody or antigen binding
CC fragment comprising a modified framework region (PR) in a host cell, and
CC recovering the antibody or antigen binding fragment variable domain
CC comprising the modified framework from the host cell. The modified PR inCC the method described above has a substitution of at least one amino acid
CC position with a different amino acid, where the different amino acid is
CC the amino acid found at the corresponding FR position of a human subgroup
CC variable domain consensus sequence that has a hypervariable region 1
CC (HVRl) and/or HVR2 amino acid sequence with the most sequence identity
CC with a corresponding HVRl and/or HVRZ sequence of the variable domain.
CC The antibody or antigen binding fragment variable domain comprises the
CC modified FR that has improved yield in cell culture compared to an
CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
CC immunomodulatory activities, and can be used in antibody therapy. The
CC methods and compositions of the present invention are useful for
CC producing antibodies or antigen binding fragments in cell culture, in
CC particular for improving the yield of recombinant antibodies or antigen
CC binding fragments in cell culture. The antibodies of the invention can be
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
cc inflammatory, angiogenic and immunological disorders. The present
CC sequence represents the light chain of an anti-VEGP (vascular endothelial
CC cell growth factor) antibody, which is used in the exemplification of the
CC present invention.XX
SQ Sequence 237 AA;

Query Match 100.0%; Score 575; DE 8; Length 237;
Best Local Similarity 100.0%; Pred. No. 1.1e-33;
Matches 110; Conservative o; Mismatches 0; Indels 0; Gaps 0;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIDb 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

CY 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

Regeneron Exhibit 1024.0852
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RESULT 15

ADQ9O723 0y 1 DIQLTOSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
ID AD090723 standard; protein; 237 AA. llllllll|ll|||||Ill|||||||||||||l|llllllllllllll||l|l|||||l|24 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYPTSSLHSGVPS 83§
AC AD090723;

Qy 61 RFSGSGSGTDFTLTISSLOPEDPATYYCQQYSTVPWTFGQGTKVEIKRTV 110
21-0CT-2004 (first entry) - lllllllllIIllIl||llllllllIlHlllllllllllllllllllllDb 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133
Anti-VEGF antibody VNERK light chain protein SEQ ID N0:27.

antibody; antigen binding fragment; cell culture; variable domain; Search completed: March 14, 2005, 20:39:16
modified framework region; hypervariable region; cytostatic; ' Job time : 88.0482 secs
antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
tumour; inflammatory disorder; angiogenic disorder;
immunological disorder; anti-VEGF antibody;
anti vascular endothelial cell growth factor antibody; light chain.

Homo sapiens.
Synthetic.

W020040654l7-A2.

05-AUG-2004.

23-JAN-2004; zoo4wof03001844.
23-JAN-2003; 2003US-0442484P.

(GETH ) GENENTECH INC.

Simmons L;

WPI; 2004-562149/54.
N-PSDB; AD090722.

§33§3fig§§§¥§8§3§88§§§§§§§§§§3§
PT Producing an antibody or antigen binding fragment in high yield in a cell
PT culture, comprises expressing a variable domain with a modified framework
PT region in a host cell.

PS Example 7; SEQ ID NO 27; 161pp; English.

CC The present invention describes a method for producing an antibody or
CC antigen binding fragment in high yield in a cell culture. The method
CC comprises expressing a variable domain of the antibody or antigen binding
CC fragment comprising a modified framework region (PR) in a host cell, and
CC recovering the antibody or antigen binding fragment variable domain
CC comprising the modified framework from the host cell. The modified PR inCC the method described above has a substitution of at least one amino acid
CC position with a different amino acid, where the different amino acid is
CC the amino acid found at the corresponding FR position of a human subgroup
CC variable domain consensus sequence that has a hypervariable region 1
CC (HVRl) and/or.HVR2 amino acid sequence with the most sequence identity
CC with a corresponding HVRl and/or HVR2 sequence of the variable domain.
CC The antibody or antigen binding fragment variable domain comprises the
CC modified FR that has improved yield in cell culture compared to an
CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
CC immunomodulatory activities, and can be used in antibody therapy. The
CC methods and compositions of the present invention are useful for
CC producing antibodies or antigen binding fragments in cell culture, in
CC particular for improving the yield of recombinant antibodies or antigen,
CC binding fragments in cell culture. The antibodies of the invention can be
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
CC inflammatory, angiogenic and immunological disorders. The present
CC sequence represents the light chain of an anti-VEGF (vascular endothelial
CC cell growth factor) antibody, which is used in the exemplification of the
CC present invention. ‘

80 Sequence 237 AA;

Query Match 100.0%; Score 575; DE 8; Length 237;
Best Local Similarity 100.0%; Pred. No. 1.1e-33; '
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps o;
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GenCore version 5.1.6
Copyright (c) 1993 - 2005 Compugen Ltd.

OM protein - protein search, using sw model

Run on: March 14, 2005, 20:30:13 ; Search time 22.6754 Seconds
' (without alignments)

362.127 Million cell updates/sec

Title: US-09-7Z3-7528-115
Perfect score: 575
Sequence: 1 DIQLTQSPSSLSASVGDRVT. ......... YSTVPWTFGQGTKVEIKRTV-llo

Scoring table: BLOSUM62
Gapop 10.0 , Gapext 0.5

Searched: 513545 seqs, 74649064 residues

Total number of hits satisfying chosen parameters: 513545

Minimum DB seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%
Maximum Match 100%
Listing first 45 summaries

Database : Issued_Patents AAa'
- /cgn2_6/ptodata/1/iaa/5A_COMB.pep:'

/cgn2_6/ptodata/1/iaa/SB_COMB.pep:~
/cgn2_6/ptodata/1/iaa/6A_COMB.pep:'
/cgn2_6/ptodata/1/iaa/684COMB.pep:'

: /cgn2_6/ptodata/1/iaa/PCTUS cons.pep:~
/cgn2_6/ptodata/1liaa/backfilesl.pep:'

ambuut-a
Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

SUMMARIES
%

Result Query
No. Score Match Length DB ID Description

1 573 99.7 110 4 US-09-440—781—94 Sequence 94, Appl
2 569 99.0 491 4 US-IO-Ol1-125A-2 Sequence 2, Appli
3 556 96.7 110 4 US-09-440-781—95 Sequence 9S, Appl
4 522 90.8 214 2 US-O7-934-373C-40 Sequence 40, Appl
5 522 90.8 214 2 US-08-788‘800-11 Sequence 11, Appl
6 522 90.8 214 3 03-08-437-6428-40 Sequence 40, Appl
7 522 90.8 214 3 US-09-097-309-2 Sequence 2, Appli
8 522 90.8 214 3 US-09-097-171A-2 Sequence 2, Appli
9 522 90.8 214 3 05-09-460—587-2 Sequence 2, Appli

10 522 90.8 214 4 US-O9-940-166A-2 Sequence 2, Appli
11 522 90.8 214 5 PCT-US93-07832-40 Sequence 40, Appl
12 522 90.8 233 2 US-07-934-373C—25 Sequence 25, Appl
13 522 90.8 233 3 US-08-437-64zB-25 'Sequence 25, Appl
14 522 90.8 233 4 US-OB-l46-206C-25 Sequence 25, Appl
15 522 90.8 233 4 US—09-705-686-25 Sequence 25, Appl
16 522 90.8 233 4 US-09-705-392A-25 Sequence 25, Appl
17 522 90.8 233 4 US—09-705-398—25 Sequence 25, Appl
18 522 90.8 233 5 PCTeUS93-07832-25 Sequence 25, Appl
19 522 90.8 237 3 08-09-097-309-6 Sequence 6, Appli
20 522 90.8 237 3 US-O9-097-171A-10 Sequence 10, Appl
21 522 90.8 237 3 US-09-422e7123-2 Sequence 2, Appli
22 522 90.8 237 3 US-09-6o7-756-2 Sequence 2, Appli
23 522 90.8 237 3 09-09-460-587-6 Sequence 6, Appli
24 522 90.8 237 4 US-09-940-166A-6 Sequence 6, Appli
25 519 90.3 214 1 08-08—458-516-12 Sequence 12, Appl
26 $18 90.1 109 2 US-07-934-373C-47 Sequence 47, Appl
27 518 90.1 109 3 05-08-437-6423-47 Sequence 47, Appl
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.28 514 39.4 214 2 us-07-934-373c-39 Sequence 39, Appl
29 514 89.4 214 3 US-08-437-6428-39 Sequence 39, Appl
30 514 89.4 214 S PCT-US93-07832-39 Sequence 39, Appl
31 511 88.9 107 2 US-07-934-373C-17 Sequence 17, Appl
32 511 88.9 107 3 08-08-437-6428-17 Sequence 17, Appl
33 511 88.9 107 4 US-08-146—206C-17 Sequence 17, Appl
34 511 88.9 107 4 08-09-705-686-17 Sequence 17, Appl
35 511 88.9 107 4 03-09—705-392A-17 Sequence 17, Appl
36 511 88.9 107 4 08—09-705-398-17 Sequence 17, Appl
37 511 88.9 107 5 PCT-USS3—07832-17 Sequence 17, Appl
38 511 88.9 108 3 US-08—974—899—3 Sequence 3, Appli
39 511 88.9 108 4 05-09-795-798-3 Sequence 3, Appli
40 511 88.9 127 3 US-08-649—100-33 Sequence 33, Appl
41 507 88.2 109 2 US-07-934-373C-3 Sequence 3, Appli
42 507 88.2 109 3 US-OB-437-6428~3 Sequence 3, Appli
43 507 88.2 109 4 08—08-146-206C-3 Sequence 3, Appli
44 507 88.2 109 4 US-09-7OS-686-3 Sequence 3, Appli
45 507 88.2 109 4 us-09-7os-392A-3 Sequence 3, Appli

ALIGNMENTS

RESULT 1
US-O9-440-781~94
; Sequence 94, Application 08/09440781
; Patent No. 6632926
; GENERAL INFORMATION:
, APPLICANT: Yvonne Man-yes Chen et a1.
; TITLE OF INVENTION: ANTIBODY VARIANTS
; FILE REFERENCE: P1469Rl
; CURRENT APPLICATION NUMBER: US/09/440,781
, CURRENT FILING DATE: 1999-11-16
; NUMBER OF SEQ ID N03: 99
; SEQ ID NO 94
; LENGTH: 110
, TYPE: PRT
; ORGANISM: artificial sequence
; FEATURE:
; NAME/KEY: artificial
; LOCATION: 1-110
; OTHER INFORMATION: humanized antibody light chain variable domain
US-09-440-781-94

Query Match 99.7%; Score 573; DE 4; Length 110;
Best Local Similarity 99.1%; 'Pred. No. 8.6e-47;
Matches 109; Conservative 1; Mismatches 0; Indels o; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
|l|=l|llllHllllllllllllllllIIIIIIHIIIIllllllllllllllllllll

Db 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
lllllllll||IllllllllllllllllllllllIlllllllllllllllDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 2
US-10-011-125A-2

Sequence 2, Application US/10011125APatent No. 6828121
GENERAL INFORMATION:

APPLICANT: Chen, Christina Yu—Ching
TITLE OF INVENTION: BACTERIAL HOST STRAINS
FILE REFERENCE: P1804R1
CURRENT APPLICATION NUMBER: US/10/011,125A
CURRENT FILING DATE: 2001—12-07
PRIOR APPLICATION NUMBER: US 60/256,162
PRIOR FILING DATE: 2000-12-14
NUMBER OF SEQ ID NOS: 12

SEQ ID NO 2
LENGTH: 491
TYPE: PRT

Regeneron Exhibit 1024.0855
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ORGANISM: Artificial Sequence
FEATURE: ‘
OTHER INFORMATION: Sequence is synthesized.

Patent No. 6828121C~e~.~.~. 8-10-011-125A-2

Query Match 99.0%; Score 569; DE 4; Length 491;
Best Local Similarity 98.2%; Pred. No. 1.1e-45;
Matches 108; Conservative 2; Mismatches O; Indels O; Gaps 0;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
||||ll|l|||||||||IlIHIIIIIII|||I|l|||l||||||=||l||l||||||||

Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKLLITFTSSLHSGVPS 83

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
IlllllllllzlllIlllllllllllllllllllllllllllllllllllDb e4 RFSGSGSGTDYTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 3
US-09-440-781-95
; Sequence 95, Application US/09440781
; Patent No. 6632926
; GENERAL INFORMATION:
; APPLICANT: Yvonne Man-yee Chen et a1.
; TITLE OF INVENTION: ANTIBODY VARIANTS
i FILE REFERENCE: P1469R1
; CURRENT APPLICATION NUMBER: US/09/440,781
; CURRENT FILING DATE: 1999-11—16
; NUMBER OF SEQ ID NOS: 99
; SEQ ID NO 95
; LENGTH: 110
; TYPE: PRT
; ORGANISM: artificial sequence
; FEATURE:
; NAME/KEY: artificial
; LOCATION: 1-110 ‘
; OTHER INFORMATION: humanized antibody light chain variable domainUS-09-440-781-95

Query Match 96.7%; Score 556; DB 4; Length 110;
Best Local Similarity 95.5%; Pred. No. 3.4e-45;
Matches 105; Conservative 3; Miamatches 2; Indels 0; Gaps 0;

Qy l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
IIIIIIIHIIIIIIIIIIIIII |=: :Il||I||||||l|l||||l|||l||||||||Db 1 DIQLTQSPSSLSASVGDRVTITCRANEQLSNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Oy 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
l|||||||l|Ill|l||l||lllI|llIIIHHIIHIIIIIIIIIIIIDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 4
US-07-934-373C-40

Sequence 40, Application US/07934373CPatent No. 5821337
GENERAL INFORMATION:

APPLICANT: Paul J. Carter
APPLICANT: Leonard G. Presta
TITLE OF INVENTION: Immunoglobulin Variants
NUMBER OF SEQUENCES: 48
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS

us-09-723-752b-115.rai Page 2

SOFTWARE: WinPatin (Genentech)
CURRENT APPLICATION DATA:

APPLICATION NUMBER: US/O7/934,373C
FILING DATE: 21-Aug-1992
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER: PCT/USSZ/OSlZG
FILING DATE: 15—JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 07/715272
FILING DATE: 14-JUN-1991

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M.
REGISTRATION NUMBER: 40,378
REFERENCE/DOCKET NUMBER: P0709P2

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1994
TELEFAX: 650/952—9881

INFORMATION FOR SEQ ID NO: 40:
SEQUENCE CHARACTERISTICS:

LENGTH: 214 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

S—O7-934-373C—4O

Query Match 90.8%; Score 522; D8 2; Length 214;
Best Local Similarity 90.0%; Pred. No. 1.1e-41;
Matches 99; Conservative 8; Mismatches 3; Indels 0; Gaps 0;

QY

Db

OY

Db

RE
US
i
1’

1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

. Aim;é;EILEEN:Amiga:WANNA:ALLLHAELAAEE 6.,
61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

.. ::::::::::::::::::::::::::::::.:::ANNE:sou:

SULT 5
-08-788-800-11
Sequence 11, Application US/08788800Patent NO. 5914112

GENERAL INFORMATION:
APPLICANT: Bednar, Martin M.
APPLICANT: Thomas, G. Roger
APPLICANT: Gross, Cordell E.
TITLE OF INVENTION: ANTI-CD18 ANTIBODIES IN STROKE
NUMBER OF SEQUENCES: 15
CORRESPONDENCE ADDRESS:

ADDRESSES: Genentech, Inc.
STREET: 460 Point San Bruno Blvd
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: .WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/08/788,800
FILING DATE: 22-Jan-1997
CLASSIFICATION: 424

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M.
REGISTRATION NUMBER: 40,378
REFERENCE/DOCKET NUMBER: P0987r1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 415/225-1994
TELEFAX: 415/952-9881
TELEX: 910/371-7168

INFORMATION FOR SEQ ID NO: 11:

Regeneron Exhibit 1024.0856
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; SEQUENCE CHARACTERISTICS: '
; LENGTH: 214 amino acids Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
; mg, AminoAcid illzlllllllllllllllllll |I|||=|lll|l|llllll|l=||l=||=l|l|l||
; TOPOLOGY: Linear Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60US-08-788-800-11

Qy 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
QueryMacch 90.81:;Scor6522:DBZ;I-en9th214; _ |ll||Ill||=||||||||||l|||||||l =|:| IIIHIIIIIIIII
Best Local Similarity 90.0%]. Pred. No. 1.1e-4l; Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110
Matches 99; Conservative 8; Mismatches 3; Indels 0; Gaps 0; .

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 RESULT 7
|||:||||||||||||||l||H |||l|=|IllIlll|l|||||=||l=||=|||l||| US-09-097-309-2

Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60 ; Sequence 2, Application US/09097309
; Patent No. 6121428

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 GENERAL INFORMATION:
. |IIHI|l||=l||l||||l|H||||l||:lzlllllllllllllll APPLICANT= 5139K Gregorys-Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110 APPLICANT: Narindray, Daljit S.

APPLICANT: Zapata, Gerardo A.
TITLE OF INVENTION: Protein Recovery

RESULT 6 NUMBER OF SEQUENCES: 7
US-08-437-642B-40
; Sequence 40, Application 03/084376428
; Patent No. 6054297
; GENERAL INFORMATION:
; APPLICANT: Paul J. Carter
; APPLICANT: Leonard G. Presta
; TITLE OF INVENTION: Immunoglobulin Variants
; NUMBER OF SEQUENCES: 47
; CORRESPONDENCE ADDRESS:
; ADDRESSEE: Genentech, Inc. .
i STREET: 1 DNA Way
; CITY: South San Francisco
; STATE: California
; COUNTRY: USA
; ZIP: 94080
; COMPUTER READABLE FORM:
; MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
; COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC—DOS/MS-DOS
; SOFTWARE: WinPatin (Genentech)
: CURRENT APPLICATION DATA:
; APPLICATION NUMBER: US/08/437,642B
; FILING DATE: 09-May-1995
; CLASSIFICATION: 530
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: 07/934373
; FILING DATE: 21-AUG-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: 08/146206
; FILING DATE: 17-NOV-1993
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: PCT/US92/05126
; FILING DATE: 15-JUN-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: 07/715272
; FILING DATE: 14—JUN—1991
; ATTORNEY/AGENT INFORMATION:
; NAME: Lee, Wendy M.
; REGISTRATION NUMBER: 40,378
; REFERENCE/DOCKET NUMBER: P0709P2C1
; TELECOMMUNICATION INFORMATION:
; TELEPHONE: 650/225-1994
: TELEFAX: 650/952-9881
; INFORMATION FOR SEQ ID NO: 40:
; SEQUENCE CHARACTERISTICS:
; LENGTH: 214 amino acids
; TYPE: Amino Acid ~
; TOPOLOGY: Linear
US-OB-437-642B-40

Query Match 90.8%; Score 522; DE 3; Length 214;
Best Local Similarity 90.0%; Pred. No. 1.1e—41;
Matches 99; Conservative e; Mismatches 3; Indels 0; Gaps 0;

CORRESPONDENCE ADDRESS:
ADDRESSEE: Genentech, Inc.
STREET: 1 DNA way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READAELE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/097,309
FILING DATE: 12—Jun-1998
CLASSIFICATION:

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 60/050951FILING DATE: 13-JUN-1997

ATTORNEY/AGENT INFORMATION:
NAME: Schwartz, Timothy R.REGISTRATION NUMBER: 32171
REFERENCE/DOCKET NUMBER: P1105R1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-7467
TELEFAX:- 650/952—9881

INFORMATION FOR SEQ ID NO: 2:
SEQUENCE CHARACTERISTICS:

LENGTH: 214 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

(:4.-.-.-.4.~.~.~.0...t.4.4.-...-.~.~.0.....-.-.-.~.-.t.—.—.-.-.t.s.t.-.-.4.
8—09-097-309-2 . .

Query Match 90.8%; Score 522; DE 3; Length 214;
Best Local Similarity 90.0%; Pred. No. 1.1e-41;
Matches 99; Conservative 8; Mismatches 3; Indels 0; Gaps 0;

Dy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Db 1 Aim;LiéiiiéiéfliuiiéaéééiguliiiééiléiiéfiflGREENE); so
Qy 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

Db 61 iéééééééiééiiflééiéiééiiiiiéééexsiiipiiéééiiiéiLL}: no

RESULT 8
US-O9—097-171A-2
; Sequence 2, Application US/09097171A
, Patent No. 6171586
; GENERAL INFORMATION:
; APPLICANT: Lam, Xanthe M.
; APPLICANT: Oeswein, James O.
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APPLICANT: Ongpipattanakul, Boonsri
APPLICANT: Shahrokh, Zahra
APPLICANT: Wang, Sharon x.
APPLICANT: Weissburg, Robert P.
APPLICANT: Wong, Rita L.
TITLE OF INVENTION: Antibody Formulation
NUMBER OF SEQUENCES: 11
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS—DOS
SOFTWARE: WinPatin (Genentech)

us-09-723-752b-115.rai

OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/OS/460,58
FILING DATE:
CLASSIFICATION:

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/097,309
FILING DATE:

ATTORNEY/AGENT INFORMATION:
NAME: Schwartz, Timothy R.
REGISTRATION NUMBER: 32171
REFERENCE/DOCKET NUMBER: P1105R1

TELEPHONE: 650/225-7467
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 2:
SEQUENCE CHARACTERISTICS:

LENGTH: 214 amino acids

Page 4

7

TYPE: Amino Acid
TOPOLOGY: Linear

CURRENT APPLICATION DATA:

.
,

,
,
,
,

: TELECOMMUNICATION INFORMATION:
,

.

APPLICATION NUMBER: US/09/097,171A .UFILING DATE: 5-09-460-587-2'
CLASSIFICATION: 424

PRIOR APPLICATION DATA: Query Match 90.8%; Score 522; DE 3; Length 214;
APPLICATION NUMBER: 08/874897 Best Local Similarity 90.0%; Pred. No. 1.1e-41;
FILING DATE: 13-JUN-1997 Matches 99; Conservative 8; Mismatches 3; Indels 0; Gaps 0;

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M. . Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
REGISTRATION NUMBER: 40,378 |||=||||||||||||l|||||| |||||=l|l||||l||||ll|=||l=||2||||||
REFERENCE/DOCKET NUMBER: P1089R1 Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 6OTELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1994 Qy 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
mmm. 650/952—9981 Hlllllll|=||||||||l|||l|l|l|l :|:| llllllllllllll

INFORMATION FOR SEQ ID NO: 2: Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCOQGNTLPPTFGQGTKVEIKRTV 110
SEQUENCE CHARACTERISTICS:

LENGTH: 214 amino acids
TYPE: Amino Acid RESULT 10
TOPOLOGY: Linear US-09-940-166A-2

S-09-097-171A-2 ; Sequence 2, Application US/09940166APatent No. 6716598

CM»~.~.~.~.~.~.-.~.~.~.~.~.‘.~.~.~.~.....~.~.~.~.~.~.~.-.~.~.~.~.-.~.~.~.~.
Query Match 90.8%; Score 522; DE 3; Length 214; GENERAL INFORMATION:
Best Local Similarity 90.0%; Pred. No. 1.1e-41; APPLICANT: Blank, Gregory S.
Matches 99; Conservative 8; Mismatches 3; Indels 0; Gaps 0; Narindray, Daljit S.

Zapata, Gerardo A.
Qy l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 TITLE OF INVENTION: Protein Recovery

Ill Illllllllllllllllll lllll lllllllllllllll III II Illllll NUMBER OF SEOUENCES= 7Db 1 DIQMTOSPSSLSASVGDRVTITCRASODINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60 CORRESPONDENCE ADDRESS:
ADDRESSEE: Genentech, Inc.

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 STREET: 1 DNA Way
HIHIHILIHIHIHIHIHIHI=h||lH|H|H|H| CNW=Smthm1mmm1wo

Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110 STATE: California
COUNTRY: USA
ZIP: 94080

RESULT 9 COMPUTER READABLE FORM:
US-09-460-587-2
; Sequence 2, Application US/09460587
, Patent No. 6322997
, GENERAL INFORMATION:
, APPLICANT: Blank, Gregory S.
, APPLICANT: Narindray, Daljit S.
, APPLICANT: Zapata, Gerardo A.
, TITLE OF INVENTION: Protein Recovery
, NUMBER OF SEQUENCES: 7
; CORRESPONDENCE ADDRESS:
: ADDRESSEE: Genentech, Inc.I
I

I
.
.
.

MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC—DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/940,166A
FILING DATE: 27-Aug-2001
CLASSIFICATION: <Unknown>

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/097,309
FILING DATE: 13-JUN—1997

ATTORNEY/AGENT INFORMATION:
NAME: Schwartz, Timothy R.
REGISTRATION NUMBER: 32171
REFERENCE/DOCKET NUMBER: PllOSRl

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-7467
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 2:

STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
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SEQUENCE CHARACTERISTICS:
LENGTH: 214 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

SEQUENCE DESCRIPTION: SEQ ID NO: 2:c.-.-.~.J.~. S-o9-940—166A-2

Query Match 90.8§; Score 522; DE 4; Length 214;
Best Local Similarity 90.0%; Pred. No. 1.1e-41;
Matches 99; Conservative a; Mismatches 3; Indels 0; Gaps

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIHIHIHIHIHIHIH H|H=H|H|HIH|H|dlhlthlHl

Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIthIHIHIHIHIHI=Id HIHIHIHIH

Db 61 RPSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110

RESULT 11
PCT‘US93-07832-40
; Sequence 40, Application PC/TUS9307832
: GENERAL INFORMATION:
; APPLICANT: Genentech, Inc.
: TITLE OF INVENTION: Immunoglobulin Variants
; NUMBER OF SEQUENCES: 4O
;. CORRESPONDENCE ADDRESS:
; ADDRESSEE: Genentech, Inc.
; STREET: 460 Point San Bruno Blvd
; CITY: South San Francisco
; STATE: California
; COUNTRY: USA
, ZIP: 94080
; COMPUTER READABLE FORM:
; MEDIUM TYPE: 5.25 inch, 360 Kb floppy disk
; COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC-DOS/MS-DOS
1 SOFTWARE: patin (Genentech)
; CURRENT APPLICATION DATA:
, APPLICATION NUMBER: PCT/US93/07832
; FILING DATE: 19930820
, CLASSIFICATION:
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 07/715272
; FILING DATE: l4-JUN-1991
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: PCT/U892/05126
; FILING DATE: 15-JUN-1992
; PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 07/934373
; FILING DATE: 21-AUG-1992
; ATTORNEY/AGENT INFORMATION:
, NAME:
i REGISTRATION NUMBER:
, REFERENCE/DOCKET NUMBER: 709P2PCT
, TELECOMMUNICATION INFORMATION:
1 TELEPHONE: '
, TELEFAX: 415/952-9881
, TELEX: 910/371-7168
, INFORMATION FOR SEQ ID NO: 40:
; SEQUENCE CHARACTERISTICS:
, LENGTH: 214 amino acids
, TYPE: amino acid
; TOPOLOGY: linear
PCT-U593-07832-40

Query Match 90.8%: Score 522; DB 5; Length 214;
Best Local Similarity 90.0%; Pred. No. 1.1e-41;
Matches 99; Conservative 8; Mismatches 3; Indels 0; Gaps

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

us-09-723-752b-115.rai

0;

0;

Page 5

Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60

°Y ' 61 T??T????T?FTTT??f??T????TTT???Y5?V?"T????TTY?fT?TY 11°
Db 61 RFSGSGSGTDTTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110

RESULT 12
US-07-934-373C‘25
; Sequence 25, Application US/07934373CPatent No. 5821337

GENERAL INFORMATION:
APPLICANT: Paul J. Carter
APPLICANT: Leonard G. Presta
TITLE OF INVENTION: Immunoglobulin Variants
NUMBER OF SEQUENCES: 48
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
.MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk

COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/07/934,373C
FILING DATE: 21-Aug-1992
CLASSIFICATION: S30

PRIOR APPLICATION DATA:
APPLICATION NUMBER: PCT/U892/05126
FILING DATE: IS‘JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 07/715272
FILING DATE: 14-JUN-1991

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M.
REGISTRATION NUMBER: 40,378
REFERENCE/DOCKET NUMBER: P0709P2

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1994
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 25:
SEQUENCE CHARACTERISTICS:

LENGTH: 233 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

cue.»~.—.~.~.~.~.~.~.‘.-.~.~.~.....~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.u~.~.~...-.
S-o7-934-373C—25

Query Match 90.8%; Score 522; D8 2; Length 233;
Best Local Similarity 90.0%; Pred. No. 1.3e-41;
Matches 99; Conservative 8; Mismatches 3; Indels 0; Gaps 0;

Qy 1 DIQLTOSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIJIHIHIHIHIHIH HIHzHlHIHIHIHIdIhIhIHIHI

Db 20 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 79

°Y ‘1 ?T??????T°PTLTTff?????7?TTT$??’STV?“Tf???TTYTfTTTY 11°' lldll z:
Db 80 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 129

RESULT 13
US-08-437-64ZB-25
; Sequence 25, Application 08/084376423Patent No. 6054297

GENERAL INFORMATION:
APPLICANT: Paul J. Carter
APPLICANT: Leonard G. Presta .
TITLE OF INVENTION: Immunoglobulin Variants
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NUMBER OF SEQUENCES: 47
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE:
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/08/437,642B
FILING DATE: 09-May-1995CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 07/934373
FILING DATE: 21-AUG-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 08/146206
FILING DATE: 17-Nov-1993

PRIOR APPLICATION DATA:
APPLICATION NUMBER:
FILING DATE: 15-JUN—1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 07/715272
FILING DATE: 14-JUN-1991

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M.
REGISTRATION NUMBER: 40,373
REFERENCE/DOCKET NUMBER:

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-199¢
TELEFAx: 650/952-9881

INFORMATION FOR SEQ ID NO: 25:
SEQUENCE CHARACTERISTICS:

LENGTH: 233 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

-08-437-6428-25

Query Match
Best Local Similarity

90.8%;
90.0%;

PCT/0892/05126

P0709P2C1

Score 522;

Conservative 8; Mismatches

3.5 inch, 1.44 Mb floppy disk

us-09-723-752b-115.rai

DB 3; Length 233;
Pred. NO. 1.3e-41

; Indels 0; Gapsi

1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

20 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 79

61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

80 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 129

SULT 14 -
-08-146-206C-25
Sequence 25, Application US/OBl46206CPatent No. 6407213

GENERAL INFORMATION:
APPLICANT: Carter, Paul J.
APPLICANT: Presta, Leonard G.
TITLE OF INVENTION: Method for Making Humanized Antibodies
NUMBER OF SEQUENCES: 26
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:

COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)

CURRENT APPLICATION DATA:

FILING DATE:
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 07/715272
FILING DATE: 14—JUN-1991

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M.
REGISTRATION NUMBER:
REFERENCE/DOCKET NUMBER:

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1994
TELEFAX: 650/952—9881

INFORMATION FOR SEQ ID NO: 25:
SEQUENCE CHARACTERISTICS:

LENGTH: 233 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

40,378(3..~.~.~.-.-.~.~.~.~.~.~.~.~.~.~.—.~.~.R.5.~.~. P0709P1

Page 6

MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk

APPLICATION NUMBER: US/OB/I46,206C
17-NO. 6407213-1993

8-08-146-206C—25

Query Match 90.8%; Score 522; DB 4; Length 233;
Best Local Similarity 90.0%; Pred. No. 1.3e-41; -
Matches 99; Conservative 8; Mismatches 3; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
- |||=|||||||||||||l||||| Ill|l=||l|l|||||l||||=|||=||=||l||||Db 20 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 79

°Y ‘1 “FSGS?S?T?FTTTTifT????T?TTT‘E??’STV‘FWTW??TTT‘3’fi‘TYIHlll = ==
Db 80 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 129

RESULT 15
US—09-705-686-25
; Sequence 25, Application US/09705686
; Patent NO. 6639055

GENERAL INFORMATION:
APPLICANT: Carter, Paul J.

Presta, Leonard G.

NUMBER OF SEQUENCES: 26
CORRESPONDENCE ADDRESS:

STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:

CURRENT APPLICATION DATA:

CLASSIFICATION: <Unknown>
PRIOR APPLICATION DATA:

FILING DATE: 17-Nov-1993

FILING DATE: 14-JUN-1991
ATTORNEY/AGENT INFORMATION:

NAME: Lee, Wendy M.

TELECOMMUNICATION INFORMATION:

ADDRESSEE: Genentech, Inc.

TITLE OF INVENTION: Method for Making Humanized Antibodies

MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)

APPLICATION NUMBER: US/O9/705,686
FILING DATE: 02-No. 6639055-2000

APPLICATION NUMBER: 08/146206

APPLICATION NUMBER: 07/715272

REGISTRATION NUMBER: 40,378
REFERENCE/DOCKET NUMBER: P0709P1D3

Regeneron Exhibit 1024.0860
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, TELEPHONE: 650/225-1994 _ '
, TELEPAX: 650/952-9881
; INFORMATION FOR SEQ ID NO: 25:
I SEQUENCE CHARACTERISTICS:
; LENGTH: 233 amino acids
, TYPE: Amino Acid
; TOPOLOGY: Linear
; SEQUENCE DESCRIPTION: SEQ ID NO: 25:
US-09-705-686-25

Query Match 90.8%; Score 522; DB 4; Length 233;
Best Local similarity 90.0%; Pred. No. 1.3e-41;
Matches 99; Conservative e; Mismatches 3; Indels o; Gaps 0;

Qy 1 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
lll=|||||l|||l|||llllll IllII=|||||I|||||||l|=l|l=||=||||l|l

Db 20 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 79

CY 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
||l||||||l=||l||l|||||ll||l|ll =|=| |||l||lll|||ll

Db 80 RFSGSGSGTDYTLTISSLQPBDPATYYCQQGNTLPPTFGQGTKVEIKRTV 129

Search completed: March 14, 2005, 20:43:52
Jop time : 22.6754 secs

Regeneron Exhibit 1024.0861
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GenCore version 5.1.6
Copyright (c) 1993 - 2005 Compugen Ltd.

OM protein - protein search, using sw model

us-09-723-752b-115.rapb

Run on: March 14, 2005, 20:22:02 ; Search time 41.0088 Seconds
(without alignments)
884.760 Million cell updates/sec

Title: US-09-723-7528-115
Perfect score: 575

Sequence: 1 DIQLTQSPSSLSASVGDRVT..........YSTVPWTPGQGTKVEIKRTV 110

, Scoring table: BLOSUM62
Gapop 10.0 , Gapext 0.5

Searched:

Total number of hits satisfying chosen parameters:

1396920 seqs, 329844858 residues

1396920

Minimum DB seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%
Maximum Match 100*
Listing first 45 summaries

Database

WDQOMDUNP
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:

Pred. No. is the number of results predicted by chance to have 5

Published_App1ications_AA: '/cgn2_6/ptodata/2/pubpaa/Uso7_PUBCOMB pep. '
/cgn2_—6/ptodata/2/pubpaa/PCT_NBW_PUB. pep: '
/cgn2_-6/ptodata/2/pubpaa/USO6_NEw_PUB pep: '
/cgn2_6/ptodata/2/pubpaa/USO6:PUBCOMB. pepz'
/cgn2_6/ptodata/2/pubpaa/USO7_NEW_PUB. pep:'
/cgn2__6/ptodata/2/pubpaa/PCTUS_PUBCOMB. pep: '
/cgn2_-6/ptodata/2/pubpaa/Usoa_NEW_PUB. pep. '
/cgn2_6/ptodata/2/pubpaa/USOB_PUBCOMB. pep: '
/cgn2_6/ptodata/2/pubpaa/USOSA_PUBCOMB. pep. '
/an2_6/ptodata/2/pubpaa/USO9B_PUBCOMB. pep."
/cgn2_6/ptodata/2/pubpaa/USOSC_PUBCOMB. pep:*
/cgn2_6/ptodata/2/pubpaa/USO9_NEW_PUB. pep: '
/cgn2_6/ptodata/2/pubpaa/U810A_PUBCOMB. pep:'
/cgn2_6/ptodata/2/pubpaa/U51OB_PUBCOMB. pep: '
/cgn2__6/ptodata/2/pubpaa/U810c:PUBCOMB. pep: '
/cgn2_6/ptodata/2/pubpaa/U810D_PUBCOMB. pep:
/cgn2_6/ptodata/2/pubpaa/U510_NEw_PUB. pep. *
/cgn2_6/ptodata/2/pubpaa/U311:NEW_PUB. pep: '
/cgn2_6/ptodata/2/pubpaa/U560_NEW_PUB. pep: '
/cgn2_6/ptodata/2/pubpaa/US60_PUBCOMB. pep: '

score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

07. APP
17, App
105, App
115, App
135, App
137, App
139, App
1, Appli
10, Appl
a. Appli
11, Appl
8, Appli

SUMMARIES
%

Result Query
No. Score Match Length DB ID Description

1 575 100.0 110 9 05-09-056-1608-107 Sequence 1
2 575 100.0 110 9 US-09-056-1608-117 Sequence 1
3 575 100.0 110 14 US-10-234-671-105 Sequence
4 575 100.0 110 14 US-lO-234-671-115 Sequence
5 575 100.0 213 16 US-10-379-392-135 Sequence
6 575 100.0 213 16 US-lO-379-392e137 Sequence
7 575 100.0 213 16 US-10-379-392-139 Sequence
8 575 100.0 214 15 US-lO-364-953-1 Sequence
9 575 100.0 237 14 US-10-020-786-10 Sequence

10 575 100.0 237 17 US-10-697-995~8 _Sequence
11 575 100.0 237 '17 US-10-697-995-11 Sequence

I 12 573 99.7 110 14 US-lO-234-671-8 Sequence
13 573 99.7 110 15 US-10-624-153-94 Sequence 94, Appl

;
I
I
I
l
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

14 572 99.5 110 9 US-09-056-1608-105
15 572 99.5 110 14 US-10-234-671-103
16 571 99.3 213 16 US-10-379-392-155
17 570 99.1 213 16 US-10-379-392-153
18 569 99.0 110 9 US-09-056-1608-103
19 569 99.0 110 14 US-10-234-671-101
20 569 99.0 237 9 US-09—056-1608—100
21 569 99.0 237 14 US-10-234-671-100
22 569 99.0 491 13 08-10-011-125-2
23 567 98.6 213 16 US-10-379-392-157
24 566 98.4 108 13 US-10-153-159-4
25 566 98.4 108 14 US-10-153-176-4
26 566 98.4 108 15 US—10-443-134A-4
27 564 98.1 108 9 US~09-056-1608-8
28 I 564 98.1 108 13 08-10-153-159-2
29 564 98.1 108 13 US-10-153-159-16
30 564 98.1 108 14 US-10-153-176-2
31 564 98.1 108 14 08-10-153-176-16
32 564 98.1 108 15 US-10-443-134A-2
33 564 98.1 108 15 US-10-443-134A-16
34 564 . 98.1 108 15 US-10-443-134A-12735 564 98.1 108 17 US-10-877-532-7
36 561 97.6 108 9 US-09-056-1608~126
37 561 97.6 108 14 03-10-234-671-124
38 559 97.2 107 16 08-10-723-434-1
39 558 97.0 214 15 US-10-364-9S3-4
40 557. 96.9 214 15 US-10-364-953-3
41 556 96.7 107 9 US-09-056-1608-13
42 556 96.7 107 14 05-10-234-671-13
43 556 96.7 110 9 US-O9—056-1603-109
44 556 96.7 110 9 US-09-056-1608-111
45 556 96.7 110 9 US-O9—056-1608-113

ALIGNMENTS

RESULT 1
08—09-056-1603-107

Sequence 107, Application 08/090561608Patent No. USZOO20032315A1
GENERAL INFORMATION:

APPLICANT: Baca, Manuel
APPLICANT: Wells, James A.
APPLICANT: Presta, Leonard G:
APPLICANT: Lowman, Henry B.
APPLICANT: Chen, Yvonne M.
TITLE OF INVENTION: ANTI—VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSES: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/056,1608
FILING DATE: 06-Apr-1998
CLASSIFICATION: 424

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 60/054,856
FILING DATE: 06-AUG-1997

ATTORNEY/AGENT INFORMATION:
NAME: Hasak, Janet 8.
REGISTRATION NUMBER: 28.616
REFERENCE/DOCKET NUMBER: PlO93R2

TELECOMMUNICATION INFORMATION:

Regeneron Exhibit 1024.0863
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Sequence 105, App
Sequence 103, App
Sequence 155, App
Sequence 153. App

Sequence 103, App
Sequence 101, App

Sequence 100. App
Sequence 100, App
Sequence 2, Appli
Sequence 157, App
Sequence 4, Appli
Sequence 4, Appli
Sequence 4, Appli

Sequence 8, Appli
Sequence 2, Appli
Sequence 16, Appl
Sequence 2, Appli
Sequence 16, Appl
Sequence 2, Appli
Sequence 16, Appl
Sequence 127, App
Sequence 7, Appli

Sequence 126, App
Sequence 124, App
Sequence 1, Appli
Sequence 4, Appli
Sequence 3, Appli

Sequence 13, Appl
Sequence 13, Appl

Sequence 109, App
Sequence 111, App
Sequence 113, App
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; TELEPHONE: 650/225-1896 Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYOQKPGKAPKVLIYFTSSLHSGVPS 60
, TELEFAX: 650/952-9881 ~
, INFORMATION FOR SEQ ID NO: 107: Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
; SEQUENCE CHARACTERISTICS: llll|||IIll||llllllllllllllHlllllllllllllllllllll
, LENGTH: 110 amino acids Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
, TYPE: Amino Acid
; TOPOLOGY: Linear
US-09-056-1608-107 RESULT 3

US-lO-234-67l-105
Query Match 100.0%; Score 575; DB 9; Length 110; ; Sequence 105, Application US/10234671
Best Local Similarity 100.0%; Pred. No. 1.8e-40; , Publication No. Us20030190317A1
Matches 110; Conservative 0; Mismatches o; Indels 0; Gaps o; ; GENERAL INFORMATION:

; APPLICANT: Baca, Manuel
Qy 1 DIQLTOSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; Wells, James A.

Illlllllllll |||l||l||||||||||l|l||ll|l IIIIIIIIIIIIIIIIIIIIII : Presta. Leonard G-
Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; Lowman, Henry B.

; Chen, Yvonne M.
0y 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; TITLE OF INVENTION: ANTI-VEGF ANTIBODIES

|IllllllllllllllllllllllllllllllllllllllIHIIIIIII ; NUMBER 0? SEOUENCES: 131
Db 61 RFSGSGSGTDFTLTISSLQPBDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; CORRESPONDENCE ADDRESS:

- ; ADDRESSEE: Genentech, Inc.
; STREET: 1 DNA Way

RESULT 2 ; CITY: South San Francisco
US-O9-056-lGOB-117 ; STATE: California
; Sequence 117, Application 03/090561608 ; COUNTRY: USA
, Patent No. US20020032315A1 ; ZIP: 94080
; GENERAL INFORMATION: ; COMPUTER READABLE FORM:
, APPLICANT: Baca, Manuel ; MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
; APPLICANT: Wells, James A. ; COMPUTER: IBM PC compatible
, APPLICANT: Presta, Leonard G. ; OPERATING SYSTEM: PC-DOS/MS-DOS
. APPLICANT: Lowman, Henry B. ; SOFTWARE: winPatin (Genentech)
, APPLICANT: Chen, Yvonne M. ; CURRENT APPLICATION DATA:
, TITLE OF INVENTION: ANTI-VEGF ANTIBODIES ; APPLICATION NUMBER: US/10/234,671
I NUMBER OF SEQUENCES: 131 ; FILING DATE: 03-Sep-2002
, CORRESPONDENCE ADDRESS: ; CLASSIFICATION: <Unknown>
, ADDRESSES: Genentech, Inc. ; PRIOR APPLICATION DATA:
, STREET: 1 DNA Way ; APPLICATION NUMBER: 09/056160
, CITY: South San Francisco ; FILING DATE: 06-APR-1998
, STATE: California ; APPLICATION NUMBER: 60/126446
, COUNTRY: USA ; FILING DATE: 07-APR-1997
, ZIP: 94080 ; APPLICATION NUMBER: 60/054856
, COMPUTER READABLE FORM: ; FILING-DATE: 06-AUG-1997
, MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk ; ATTORNEY/AGENT INFORMATION:
7 COMPUTER: IBM PC compatible ; NAME: Cui, Steven x.
, OPERATING SYSTEM: PC-DOS/MS-DOS ; REGISTRATION NUMBER: 44,637
; SOFTWARE: WinPatin (Genentech) ; REFERENCE/DOCKET NUMBER: P1093R2C1
, CURRENT APPLICATION DATA: ; TELECOMMUNICATION INFORMATION:
, APPLICATION NUMBER: US/09/056,1608 , TELEPHONE: 650/225-8674
; FILING DATE: 06-Apr-1998 , TELEFAX: 650/952-9881
, CLASSIFICATION: 424 ; INFORMATION FOR SEQ ID NO: 105:
; PRIOR APPLICATION DATA: ; SEQUENCE CHARACTERISTICS:
, APPLICATION NUMBER: 60/054,856 ; LENGTH: 110 amino acids
, FILING DATE: 06-AUG-1997 ; TYPE: Amino Acid
, ATTORNEY/AGENT INFORMATION: ; TOPOLOGY: Linear
, NAME: Hasak, Janet E. ; SEQUENCE DESCRIPTION: SEQ ID NO:105:
, REGISTRATION NUMBER: 28,616 US- 10--234- 671- 105
, REFERENCE/DOCKET NUMBER: P1093R2
. TELECOMMUNICATION INFORMATION: Query Match 100.0%; Score 575; DB 14; Length 110:
; TELEPHONE: 650/225-1896 Best Local Similarity 100.0%; Pred. No. 1.8e-40;
, TELEFAX: 650/952-9881 Matches 110; Conservative 0; Mismatches 0; Indels 0: Gaps 0;
; INFORMATION FOR SEQ ID NO: 117:
, SEQUENCE CHARACTERISTICS: ' Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
, LENGm neaminoacids I|||H|ll|I|l|I||IIIIIIIIHHIIIIIIIIIIIIIllllllllllllllllll
1 TYPE: Amino Acid Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQOKPGKAPKVLIYFTSSLHSGVPS 60
; TOPOLOGY: Linear
US-O9-056-1608-117 Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

lHIlHIIHIIHIIHIIHIIHIIHIIHIIHIIHIIIHII
Query Match 100.0}; Score 575; DB 9; Length 110; Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
Best Local Similarity 100.0%; Pred. No. 1.8e-40;
Matches 110; Conservative 0; Mismatches 0; Indels o; Gaps 0; RESULT 4

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQQKPGKAPKVLI SGVPS 60 US-10-234—671-115YFTSSLH

IIHIH IHII ; Sequence 115, Application US/10234671

Regeneron Exhibit 1024.0864
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Publication No. U820030190317A1
GENERAL INFORMATION:

I
.
, APPLICANT: Baca, Manuel
, Wells, James A.
; Presta, Leonard G.
. Lowman, Henry B.
; Chen, Yvonne M.
7 TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
; NUMBER OF SEQUENCES: 131
; CORRESPONDENCE ADDRESS:
, ADDRESSES: Genentech, Inc.
I STREET: 1 DNA Way
, CITY: South San Francisco
; STATE: California

COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk

7

; COMPUTER: IBM PC compatible
, OPERATING SYSTEM: PC-DOS/MS-DOS
, SOFTWARE: WinPatin (Genentech)
, CURRENT APPLICATION DATA:
, APPLICATION NUMBER: US/10/234,67l
; FILING DATE: 03-Sep-2002
: CLASSIFICATION: <Unknown>
; PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 09/056160
, FILING DATE: 06-APR-1998
, APPLICATION NUMBER: 60/126446
, FILING DATE: 07-APR-1997
, APPLICATION NUMBER: 60/054856l FILING DATE: 06-AUG-1997

ATTORNEY/AGENT INFORMATION:
NAME: Cui, Steven x.
REGISTRATION NUMBER: 44,637

- REFERENCE/DOCKET NUMBER: P1093R2C1
; TELECOMMUNICATION INFORMATION:
; TELEPHONE: 650/225-8674
, TELEFAX: 650/952-9881
, INFORMATION FOR SEQ ID NO: 115:
, SEQUENCE CHARACTERISTICS:
; LENGTH: 110 amino acids
; TYPE: Amino Acid
; TOPOLOGY: Linear
; SEQUENCE DESCRIPTION: SEQ ID NO: 115:
US-10-234-671-115

Query Match 100.0%; Score 575; DE 14; Length 110;
Best Local similarity 100.0%; Pred. No. 1.8e-40;
Matches 110; Conservative 0; Mismatches o; Indels 0; Gaps

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
: IHIHIHIHIHIHIHIHIHIHIHIHIHIHHIHIHIHHIHII

Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

°’ ‘1 WEEWT‘HTf?T????T?TTTT?$T?TT?TTW??TTY?T‘fi‘TT “°Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 5
USelO-379-392-135

Sequence 135, Application US/10379392Publication No. U820040110226A1
GENERAL INFORMATION:

APPLICANT: Lazar, Gregory Alan
APPLICANT: Desjarlais, John Rudolf
APPLICANT: Marshall, Shannon Alicia
APPLICANT: Dahiyat, Bassil I.TITLE OF INVENTION: ANTIBODY OPTIMIZATION
FILE REFERENCE: A-71386-3 463077-236
CURRENT APPLICATION NUMBER: US/10/379,392CURRENT FILING DATE: 2003-03-03

us-09-723-752b-115:rapb Page 3

0;

PRIOR APPLICATION NUMBER: US 60/360,843PRIOR FILING DATE: 2002-03-01
PRIOR APPLICATION NUMBER: US 60/384,197
PRIOR FILING DATE: 2002-05-29
NUMBER OF SEQ ID NOS: 134
SOFTWARE: PatentIn version 3.2

SEQ ID NO 135
LENGTH: 213
TYPE: PRT
ORGANISM: Unknown
FEATURE:
OTHER INFORMATION: Humanized

c-.-.-.m»uwmnnhL
S-10-379-392-l35

Query Match 100.0%; Score 575; DB 16; Length 213;
Best Local Similarity 100.0%; Pred. No. 3.39-40;
Matches 110; Conservative 0; Mismatches 0; Indels 0: Gaps O;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHI

Db l DIQLTQSPSSLSASVGDRVTITCSASODISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 6
US-lO-379—392-137

Sequence 137, Application US/10379392Publication No. US20040110226A1
GENERAL INFORMATION:

APPLICANT: Lazar, Gregory Alan
APPLICANT: Desjarlais, John Rudolf
APPLICANT: Marshall, Shannon Alicia
APPLICANT: Dahiyat, Bassil I.
TITLE OF INVENTION: ANTIBODY OPTIMIZATION
FILE REFERENCE: A-71386-3 463077-236
CURRENT APPLICATION NUMBER: US/lO/379,392
CURRENT FILING DATE: 2003-03-03
PRIOR APPLICATION NUMBER: US 60/360,843
PRIOR FILING DATE: 2002-03-01
PRIOR APPLICATION NUMBER: US 60/384,197
PRIOR FILING DATE: 2002-05—29
NUMBER OF SEQ ID NOS: 184
SOFTWARE: PatentIn version 3.2

SEQ ID NO 137 -
LENGTH: 213
TYPE: PRT
ORGANISM: Artificial sequenceFEATURE:
OTHER INFORMATION: Synthetic

cm~.—.~.~.~.-.~.~.....~.~.~.~.~.-.~.~.~.~.~.~.
8-10-379—392-137

Query Match 100.0%; Score 575; DB 16; Length 213;
Best Local similarity 100.0%; Pred. No. 3.3e-40;
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps O;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIHIHIHIHIHIHIHIHlHIHIHlHIHIHIHlHIHIHIHI

Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHlHIHiHIHIHIHIHIHIHIHIHDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGOGTKVEIKRTV 110

RESULT 7
US-10-379—392-139
; Sequence 139, Application 08/10379392
; Publication No. US20040110226A1
; GENERAL INFORMATION:
; APPLICANT: Lazar, Gregory Alan

Regeneron Exhibit 1024.0865
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; APPLICANT: Desjarlais, John Rudolf
; APPLICANT: Marshall, Shannon Alicia
; APPLICANT: Dahiyat, Bassil I.
, TITLE OF INVENTION: ANTIBODY OPTIMIZATION
I FILE REFERENCE: A-71386-3 463077-236
; CURRENT APPLICATION NUMBER: US/lO/379,392
. CURRENT FILING DATE: 2003-03-03
, PRIOR APPLICATION NUMBER: US 60/360,843
; PRIOR FILING DATE: 2002-03-01
; PRIOR APPLICATION NUMBER: US 60/384,197
; PRIOR FILING DATE: 2002-05-29
1 NUMBER OF SEQ ID NOS: 184
; SOFTWARE: PatentIn version 3.2
; SEQ ID No 139
; LENGTH: 213
, TYPE: PRT
. ORGANISM: Artificial sequence
, FEATURE:
; OTHER INFORMATION: Synthetic
1 FEATURE:
, NAME/KEY: MISC FEATURE
, LOCATION: (116T. (116)

OTHER INFORMATION: Xaa at position 116 can be Phe or TyrFEATURE:
i

} NAME/KEY: MISC FEATURE
; LOCATION: (1337..(133)

OTHER INFORMATION: Xaa at position 133 can be Ile, Met or ValFEATURE: ‘
, NAME/KEY: MISC FEATURE
, LOCATION: (135T..(135)
, OTHER INFORMATION: Xaa at position 135 can be Leu, Ile or Met
, FEATURE:
, NAME/KEY: MISC FEATURE
: LOCATION: (176T..(176)
; OTHER INFORMATION: Xaa at position 176 can be Met, Val, Ala or Ser
; FEATURE:
: NAME/KEY: MISC FEATURE
, LOCATION: (17aT..(17e)
; OTHER INFORMATION: Xaa at position 178 can be Met, Thr or Val
US-10-379-392-139

Query Match 100.0%; Score 575; DE 16; Length 213;
Best Local Similarity 100.0%; Pred. No. 3.3e-40;
Matches 110; Conservative O; Mismatches O; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
||Illllll|||IIIIIIIII|||l||II||IHIIIIIIIIIIIIIIIIIIIIIIIIlDb 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
Illllllllli|I|II|llllI|IIIIIIIIIIHIIIIIIIIIIIIIIIDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 6
US-10‘364-953-1

Sequence 1, Application 08/10364953Publication No. 0820030224397A1
GENERAL INFORMATION:

APPLICANT: LOWMAN, HENRY B.
APPLICANT: MARVIN, JONATHAN S.
TITLE OF INVENTION: ANTIBODY VARIANTS WITH FASTER ANTIGEN ASSOCIATION RATES
FILE REFERENCE: P1951R1
CURRENT APPLICATION NUMBER: US/10/364,953CURRENT FILING DATE: 2003-02-11
PRIOR APPLICATION NUMBER: US 60/355,895
PRIOR FILING DATE: 2002-02-11
PRIOR APPLICATION NUMBER: US 60/409,685PRIOR FILING DATE: 2002—09-10
NUMBER OF SEQ ID NOS: 14

SEQ ID NO 1
LENGTH: 214
TYPE: PRT

..C.....~~.~.~.~.~...~.\.V~.
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ORGANISM: Artificial sequence
FEATURE:
NAME/KEY: Artificial Sequence
LOCATION: Full .
OTHER INFORMATION: Y0101-VL

s~1o-364-953-1cm~.~.~.~.
Query Match 100.0%; Score 575; DE 15; Length 214;
Best Local Similarity 100.0%; Pred. No. 3.4e-40;
Matches 110; Conservative 0; Mismatches o; Indels 0; Gaps 0;

°Y 1 I???T?????T???YT??YTTl??????T?TTTfiIT??T??T?TTYTTTTT?TT??TY?? 6°Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS so

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCOQYSTVPWTFGQGTKVEIKRTV 11o
lllllllllllllll||||||l|l||||l||||||l||||||||l|||l|Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQOYSTVPWTFGQGTKVEIKRTV 119

RESULT 9
US-10-020-786-10
; Sequence 10, Application 05/10020786
; Publication No. US20030073164A1
; GENERAL INFORMATION:
; APPLICANT: Simmons, Laura C.
; APPLICANT: Klimowski, Laura
; APPLICANT: Reilly, Dorothea
; APPLICANT: Yansura, Daniel G.
; TITLE OF INVENTION: PROKARYOTICALLY PRODUCED ANTIBODIES AND USES THEREOF
; FILE REFERENCE: P1793R1
; CURRENT APPLICATION NUMBER: US/10/020,786
; CURRENT FILING DATE: 2002-03-26
; PRIOR APPLICATION NUMBER: US 60/256,164
; PRIOR FILING DATE: 2000-12-14
; NUMBER OF SEQ ID NOS: 11
} SEQ ID NO 10
; LENGTH: 237
; TYPE: PRT
; ORGANISM: Artificial sequence
; FEATURE:
; OTHER INFORMATION: anti-VEGF light Chain
US-10-020-786-10

Query Match 100.0%; Score 575; DB 14; Length 237;
Best Local similarity 100.0%; Pred. No. 3.7e-40;
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

°’ 1 °I°LT°SPSSLS?SY???YTTI$?????TfTTTTTT??T??T??TYTTT?T?T?Tf?¥f? ‘°||||ll|||||l l
Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS e3

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
. llllllllllllllllllllllll||||||| lllllllllllllllllllDb B4 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 10
US-10-697-995-8
; Sequence 8, Application US/10697995
; Publication No. U520050048572A1
; GENERAL INFORMATION:
; APPLICANT: Reilly, Dorothea
; APPLICANT: Yansura, Daniel G.
, TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR INCREASING ANTIBODY PRODUCTION
, FILE REFERENCE: 11669.1950801
; CURRENT APPLICATION NUMBER: US/10/697,99S
. CURRENT FILING DATE: 2003-10-30
; PRIOR APPLICATION NUMBER: US 60/422,952
; PRIOR FILING DATE: 2002-10-31
; NUMBER OF SEQ ID NOS: 37
; SEQ ID N0 8
, LENGTH: 237
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TYPE: PRT
ORGANISM: Artificial SequenceFEATURE:
OTHER INFORMATION: anti-VEGP light chain(3-...N4. 3-10-697-995-8

Query Match 100.0%; Score 575; DB 17; Length 237;
Best Local Similarity 100.0%; Pred. No. 3.7e-40;
Matches 110; Conservative o; Mismatches 0; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 6O
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTPGQGTKVEIKRTV 110
llllllllllllllllllllll Ill|llllllllllllllllllllllllDb 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 11
US-10-697-995-ll
; Sequence 11, Application 08/10697995
; Publication No. U820050048572Al
; GENERAL INFORMATION:
1 APPLICANT: Reilly, Dorothea
; APPLICANT: Yansura, Daniel G.
; TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR INCREASING ANTIBODY PRODUCTION
; FILE REFERENCE: 11669.19SUSU1
; CURRENT APPLICATION NUMBER: US/10/697,995
; CURRENT FILING DATE: 2003-10-30
; PRIOR APPLICATION NUMBER: US 60/422,952
; PRIOR FILING DATE: 2002<10-31
i NUMBER OF SEQ ID NOS: 37
; SEQ ID NO 11
; LENGTH: 237
; TYPE: PRT
; ORGANISM: Artificial sequence
1 FEATURE:
; OTHER INFORMATION: Anti-VEGF light chainUS-10-697-995-ll

Query Match _ 100.0%; Score 575; D8 17; Length 237;
Best Local Similarity 100.0%; Pred. No. 3.7e-40;
Matches 110; Conservative 0; Mismatches O; Indels 0; Gaps 0;I

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS so
llllllllll|l|||l||||||||Illllllllllllll||||||l|ll|||l||l||||Db 24 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

oy 61 RFSGSGSGTDFTLTISSLOPEDEATYYCQQYSTVPWTFGQGTKVEIKRTV 11o
||||||||||||||||||||||||l||||||||||||l|l|||||||||Db e4 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 12
US-10-234-671-8
; Sequence 8, Application 08/10234671

Publication No. 0320030190317A1
GENERAL INFORMATION:

APPLICANT: Baca, Manuel '
Wells, James A.
Presta, Leonard G.
Lowman, Henry B.
Chen, Yvonne M.

TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: south San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

ue-09-723-752b-115.rapb
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COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC—DOS/MS—DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/10/234,67l
FILING DATE: 03-Sep-2002
CLASSIFICATION: <Unknown>PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/056160
FILING DATE: 06-APR-1998
APPLICATION NUMBER: 60/126446
FILING DATE: 07-APR—1997
APPLICATION NUMBER: 60/054856
FILING DATE: 06-AUG-1997

ATTORNEY/AGENT INFORMATION:
NAME: Cui, Steven X.
REGISTRATION NUMBER: 44,637
REFERENCE/DOCKET NUMBER: P1093R2C1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-8674
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID No: 8:
SEQUENCE CHARACTERISTICS:

LENGTH: 110 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

SEQUENCE DESCRIPTION: SEQ ID NO: 8:5—10-234-671-8

Query Match 99.71; Score 573; DB 14; Length 110;
Best Local Similarity 99.1%; Pred. No. 2.6e-4o;
Matches 109; Conservative 1: Mismatches 0; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIJIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIDb 1 DIQMTOSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 13 _
US-10-624-153-94

S

Sequence 94, Application 05/10624153
Publication No. 0820040086502A1
GENERAL INFORMATION:

APPLICANT: CHEN, YVONNE M.
APPLICANT: LOWMAN, HENRY B.
APPLICANT: MULLER, YVES
TITLE OF INVENTION: ANTIBODY VARIANTS
FILE REFERENCE: P1469R1C1
CURRENT APPLICATION NUMBER: US/10/624,153
CURRENT FILING DATE: 2003-07-21
PRIOR APPLICATION NUMBER: US 09/440,781
PRIOR FILING DATE: 1999-11-16
PRIOR APPLICATION NUMBER: US 60/108,945
PRIOR FILING DATE: 1998-11-18
NUMBER OF SEQ ID NOS: 99

SEQ ID NO 94
LENGTH: 110
TYPE: PRT
ORGANISM: artificial sequence
FEATURE:
OTHER INFORMATION: sequence is synthesizedFEATURE:
NAME/KEY: artificial
LOCATION: 1—110
OTHER INFORMATION: humanized antibody light chain variable domain-lO-624-153-94
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Query Match 99.7%: Score 573; DB 15: Length 110; ; Sequence 103, Application 05/10234671
Best Local Similarity 99.1‘; Pred. No. 2.6e-40; , Publication No. U820030190317A1
Matches 109; Conservative 1; Mismatches 0; Indels O; Gaps O; , GENERAL INFORMATION:

, APPLICANT: Eaca, Manuel
0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 , Wells, James A.

lllzllllllllllllllllllllllllllllllllllllllllllllllllllllllH . preatafleonarda,Db 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; Lowman, Henry B.
; Chen, Yvonne M.

Qy 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
IllIllll|l||l||||||IlllllIIIIIIIIIIIIITIIHIIIIIII . NUMBER OF SEQUENCES= 131Db 61 RFSGSGSGTDFTLTISSLQPEDEATYYCQQYSTVPWTFGQGTKVEIKRTV 110 , CORRESPONDENCE ADDRESS:

, ADDRESSES: Genentech, Inc.
I STREET: 1 DNA Way

RESULT 14 , CITY: South San Francisco
US-O9-056-1608-105
; Sequence 105, Application 08/090561603Patent NO. U820020032315Al

GENERAL INFORMATION:
APPLICANT: Baca, Manuel
APPLICANT: Wells, James A.
APPLICANT: Presta, Leonard G.
APPLICANT: Lowman, Henry B.
APPLICANT: Chen, Yvonne M. .
TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:

STATE: California
; COUNTRY: USA
, ZIP: 94080
, COMPUTER READABLE FORM:
, MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
, COMPUTER: IBM PC compatible
, OPERATING SYSTEM: PC-DOS/MS-DOS
, SOFTWARE: WinPatin (Genentech)
, CURRENT APPLICATION DATA:
, APPLICATION NUMBER:'US/10/234,671
, FILING DATE: 03-Sep-2002
, CLASSIFICATION: <Unknown>
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 09/056160
, FILING DATE: O6-APR-1998_'
, APPLICATION NUMBER: 60/126446
, FILING DATE: 07-APR-1997
, APPLICATION NUMBER: 60/054856
; FILING DATE: 06-AUG-1997

MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk ; ATTORNEY/AGENT INFORMATION:
COMPUTER: IBM PC compatible ; NAME: Cui, Steven x,

, REGISTRATION NUMBER: 44,637
, REFERENCE/DOCKET NUMBER: P1093R2C1
, TELECOMMUNICATION INFORMATION:
, TELEPHONE: 650/225-8674
, TELEFAX: 650/952—9881
, INFORMATION FOR SEQ ID NO: 103:
, SEQUENCE CHARACTERISTICS:
, LENGTH: 110 amino acids
, TYPE: Amino Acid
, TOPOLOGY: Linear
i SEQUENCE DESCRIPTION: SEQ ID NO: 103:
US-10-234-67l-103

l

; OPERATING SYSTEM: PC-DOS/MS-DOS
; SOFTWARE: winPatin (Genentech)
; CURRENT APPLICATION DATA:
; APPLICATION NUMBER: US/O9/056,1608
; FILING DATE: 06-Apr-1998
7 CLASSIFICATION: 424
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: 60/054,856
; FILING DATE: 06-AUG-1997
; ATTORNEY/AGENT INFORMATION:
1 NAME: Hasak, Janet E.
; REGISTRATION NUMBER: 28,616
; REFERENCE/DOCKET NUMBER: P1093R2I
I

I
l

U

TELECOMMUNICATION INFORMATION: . Query Match 99.5%; Score 572; DB 14; Length 110;
TELEPHONE: 650/225-1596 Best Local Similarity 99.1%; Pred. No. 3.16-40;
TELEFAX: 650/952-9881 Matches 109; Conservative 1; Mismatches 0; Indela 0; Gaps 0;

INFORMATION FOR SEQ ID NO: 105:
SEQUENCE CHARACTERISTICS: ' Qy 1 DIQLTQSPSSLSASVGDRVTITCSASODISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

LENGTH: 110 amino acids IIIH|llllll|lllllllllllllllllllllHlllIllllllllllllllllllllTYPE: Amino Acid Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
TOPOLOGY: Linear

”mm” °’ ‘1 TWEWWTTfW???T?TTT???T?TY?YTT???TTY?T’fi‘TY
Query Match 99.5‘; Score 572; DE 9; Length 110; Db 61 RFSGSGSGTDYTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
Best Local Similarity 99.1%; Pred. No. 3.1e-40;
Matches 109; Conservative 1; Miematches 0; Indels 0; Gaps 0;

Search completed: March 14, 2005, 20:42:12
Oy l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYOQKPGKAPKVLIYFTSSLHSGVPS 60 Job time : 41.0088 secs

lllHlllHlllHlllHlllHll|HIIIHIIIHIIIHIIHIIIHIIIHIDb 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCOQYSTVPWTFGQGTKVEIKRTV 110
||||l|||l|=ll|Illlllllllllll||l|l|l||||||l||l||l||

Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 15
US-10-234-671-103
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30 461 80.2 111 2 E38740 Ig kappa chain V r
GenCore version 5.1.6 31 461 80.2 122 2 840370 19 kappa chain - h

Copyright (c) 1993 - 2005 Compugen Ltd. 32 459 79.8 108 1 KIHURY 1g kappa chain V—I- 33 459 79.8 111 2 C38740 19 kappa chain V r
- 34 459 79.8 122 2 340314 Ig kappa chain - h

OM protein - protein search, using sw model 35 459 79.8 129 2 840317 . lg kappa chain - h36 459 79.8 129 2 852793 _ Ig kappa chain V r

Run on: March 14, 2005, 20:39:29 ; Search time 16.6447 Seconds 37 459 79.8 135 2 324320 19 kappa chain pre
(without alignments) 38 458 79.7 107 2 169017 anti-HIVl envelope
635.867 Million cell updates/sec 39 457.5 79.6 125 2 840315 19 kappa chain - h40 457 79.5 107 2 536269 Ig lambda chain V

Title: US-09-723-7528-115 41 457 79.5 117 2 846371 19 kappa chain V—J
Perfect score: 575 42 457 79.5 129 1 K1HUWK Ig kappa chain pre
Sequence: 1 DIQLTQSPSSLSASVGDRVT .......... YSTVPWTFGOGTKVEIKRTV 110 43 456 79.3 111 2 G3B740 Ig kappa chain V r

~ 44 456 79.3 117 2 846376 19 kappa chain V-J
Scoring table: BLOSUM62 45 456 79.3 128 2 846372 IG light chain var

Gapop 10.0 , Gapext 0.5

Searched: 283416 seqs, 96216763 residues ALIGNMENTS
Total number of hits satisfying chosen parameters: 283416

. RESULT 1
Minimum DB seq length: 0 540367
Maximum DB seq length: 2000000000

Post—processing: Minimum Match 0%Maximum Match 100%
Listing first 45 summaries

Database : PIR_79:'
1: pirlz'
2: pir2z'
3: pir3:'
4: pir4:'

Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

. SUMMARIES
4

Result Query
No. Score Match Length D8 ID Description

1 510 88.7 127 2 S4036? Ig kappa chain V-J
2 487 84.7 108 1 KIHUAU Ig kappa chain V-I
3 483 84.0 125 2 540333 Ig kappa chain V-J
4 482 83.8 123 2 840331 19 kappa chain - h
5 481 83.7 108 2 849047 19 kappa chain V r
6 481 83.7 131 2 540352 Ig kappa chain v-J
7 479 83.3 108 2 844122 19 kappa chain v r
8 479 83.3 109 2 831998 19 kappa chain - h
9 477 83.0 107 2 $36264 Ig lambda chain V

10 477 83.0 129 2 852789 19 kappa chain V r
11 473.5 82.3 124 2 540336 19 kappa chain v—J
12 473 82.3 129 2 340369 Ig kappa chain - h
13 471 81.9 108 1 K1HUHU Ig kappa chain V-I
14 470 81.7 108 2 819674 19 kappa chain V r
15 470 91.7 132 2 340334 19 kappa chain - h
16 469 81.6 108 1 KIHUWE 'Ig kappa chain V-I
17 469 81.6 109 2 831981 Ig kappa chain - h
18 469 81.6 111 2 A38740 Ig kappa chain V r
19 469 81.6 125 2 840349 Ig kappa chain V-J
20 467 81.2 110 2 544118 19 kappa chain V-J
21 466 81.0 108 1 KlHURE Ig,kappa chain V-I
22 466 81.0 139 2 840365 19 kappa chain - h
23 465.5 81.0 107 2 $36275 Ig lambda chain V
24 464 80.7 109 1 KIHUAG Ig kappa chain V-I
25 464 80.7 108 1 K1HUBN Ig kappa chain V—I
26 463 80.5 108 2 547182 ' Ig kappa chain - h
27 463 80.5 130 2 340368 Ig kappa chain - h
28 462 80.3 125 2 840316 19 kappa chain — h
29 461 80.2 108 2 139154 Ig kappa chain (BR

19 kappa chain V-J-c region - human
C;Species: Homo sapiens (man) ‘
C;Date: l9-May-l994 #sequence_revision 26-May-1995 #text_change 21-Jan-2000C;Accession: $40367
R;Klein, R.; Jaenichen, 8.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Tit1e: Expressed human immunoglobulin chi genes and their hypermutation.
A;Reference number: 840312; MUID294080891; PMID:8258341
A;Accession: 540367
A;Status: preliminary; translation not shown
A;Molecu1e type: mRNA
A;Residues: 1—127 <KLE>
.A;Cross-references: EMBL:X72477
C;Super£amily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;33-107/Domain: immunoglobulin homology <IMM>

Query Match 88.7%; Score 510; D8 2; Length 127;
Best Local Similarity 89.1%; Pred. No. 5.3e-38;
Matches 98; Conservative 3; Mismatches 9; Indels 0; Gaps 0;

°’ 1 in???”T??????T???TTiffs???°fifi‘fifi"f?°‘ffi’ffi‘fvfi7"???“fifi? ‘°I 1 I : :
Db 18 DIQMTQSPSSLSASVGDRVTITCRASQSISNYLNWYQRKPGKAPKLLIYAASSLQSGVPS 77

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
llllIIllllllllllllllllllllllll llllllllllllllll

Db 78 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYNTPWTFGQGTKVEIKRTV 127

RESULT 2
K1HUAU

1g kappa chain V-I region (Au) - human
C;Species: Homo sapiens (man)
C;Date: 24—Apr-1984 #sequence_revision 02-Jul-1998 #text_change 09-Jul-2004
C;Accession: 891653; A01862; $02573
R;Schiech1, H.; Hilschmann, N.
Hoppe-Seyler's Z. Physiol. Chem. 353, 345-370, 1972
A;Title: Die Primaerstruktur einer monoklonalen Immunglobulin-L-Kette vom kappa-Typ. Sud
A;Re£erence number: A91653; MUID272189444; PMID:5028201
A;Accession: A91653
A;Molecule type: protein
A;Residues: 1-108 <SCH>
A;Cross-references: UNIPROTzP01594
A;Note: the C region of this chain has the Inv (3) marker
R;Feh1hammer, H.; Schiffer, M.; Epp, 0.; Colman, P.M.; Lattman, 8.8.; Schwager, P.; Ste:
Biophys. Struct. Mech. 1, 139-146, 1975
A;Title: The structure determination of the variable portion of the Hence-Jones protein
A;Reference number: A90729; MUID:77022433; PMID:1234024
A;Contents: annotation; X-ray crystallography
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A;Note: the structure of the V region was determined by molecular replacement methods u
R;Steiner, V.; Chang, J.Y.
FEBS Lett. 222, 6-10, 1987
A;Title: Chemical modification of the carboxyl groups of protein substrates enhances th
A;Reference number: 502572; MUID:88005152; PMID:3115831
A;Contents: annotation
C;Comment: This is a Bence Jones protein.
C;Genetics:
A;Gene: GDB:IGKV1
A;Cross-references: GDB:136264
A;Map position: 2p12~2p12
C;Comp1ex: an immunoglobulin heterotetramer subunit consists of two identical light (ka
hain disulfide bonds; in some cases, such as IgA and IgM, the subunits associate into 1
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>
F;23-88/Disu1fide bonds: #status predicted

Query Match 84.7%; Score 487; DE 1; Length 108;
Best Local Similarity 85.2%; Pred. No. 4.7e-36;
Matches 92; Conservative 5; Mismatches 11; Indels 0; Gaps 0;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
IN HIHIHIHIHIHIIIHIH HIHIHIHIH HI Id HIH

Db l DIQMTQSPSSLSASVGDRVTITCQASQDISDYLNWYQQKPGKAPKLLIYDASNLESGVPS 60

°’ ‘1 T???S???T°TTLTff?T????F?TTTf??T5TVTTTT??TTTY?TTT 1°3
Db 61 RFSGGGSGAHFTFTISSLQPEDIATYYCQQYDYLPWTFGQGTKVBIKR 108

RESULT 3
840333
Ig kappa chain V-J region - human
C;Species: Homo sapiens (man)_
C;Date: 19-May-1994 #sequence_revision 26‘May—1995 #text_change 21-Jan-2000C;Accession: 840333
R;Klein, 8.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Tit1e: Expressed human immunoglobulin chi genes and their hypermutation.
A;Reference number: 840312; MUID:94080891; PMID:8258341
A;Accession: $40333
A;Status: preliminary; translation not shown
A;Molecule type: mRNA
A;Residues: 1-125 <KLE> '
A;Cross-re£erences: BMBL:X72443; NIng441354; PIDN:CAA51111.1; PID:g441355
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;34-108/Domain: immunoglobulin homology <IMM>

Query Match 84.0%; Score 483; DE 2; Length 125;
Best Local Similarity 85.0%; Pred. No. 1.2e-35;
Matches 91; Conservative 9; Mismatches 7; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS so
|||=|||l|=|||l||||||||| ||| ||==| ||||l|||||l=ll| ||| |||||

Db 19 DIQMTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLIYKASSLESGVPS 7a

0y 61 iffffTiffbfTTTTfTT?7ETf?TTTf$?TSTVTTTTT?TTTY?TT 1°7
Db 79 RFSGSGSGTBFTLTISSLQPDDFATYYCQQYMBYPWTFGQGTKVEIK 125

RESULT 4
$40331
Ig kappa chain - human
C;Species: Homo sapiens (man)
C;Date: 06-Mar-1994 #sequence_revision 26-May-1995 #text_change 21-Jan-2000
C;Accession: $40331
R;K1ein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Tit1e: Expressed human immunoglobulin chi genes and their hypermutation.
A;Re£erence number: 840312; MUIDz94080891; PMID:8258341
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A;Accession: $40331
A;Status: preliminary; translation not shown
A;Molecule type: mRNA
A;Residues: 1-123 <KLE>
A;Cross—references: EMBL:X72441; NID:g441350; PIDN:CAA51109.1; PIng441351
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;32-106/Domain: immunoglobulin homology <IMM>

Query Match 83.8%; Score 482; DB 2; Length 123;
Best Local Similarity 87.9%; Pred. No. 1.59-35;
Matches 94; Conservative 4; Mismatches 9; Indels 0; Gaps 0;

°’ 1 ?i$LT??iff????Tf?TYTfT$8?T?°f?“TTTTT?$TTfTTTTVTTTPTfif“?TY?? 6°
Db l7 DIQMTQSPSSLSASVGDRVTITCRASQSISBYLNWYQQKPGKAPKLLIYAASSLQSGVPS 76

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIK 107
HIHIHIHIHIHIHIHIHIHI -| HIHIHIHDb 77 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPRTFGQGTKVEIK 123

RESULT S
B49047

Ig kappa chain V region (monoclonal striational autoantibody StrAB SA-lA) - human (frag
C;Species: Homo sapiens (man)
C;Date: 19-Dec-1993 #sequence_revision 18-Nov-1994 fltext_change 09-Jul-2004C;Accessionz B49047
R;Victor, K.D.; Pascual, V.; Williams, C.L.; Lennon, V.A.; Capra, J.D.
Eur. J. Immunol. 22, 2231-2236, 1992
A;Title: Human monoclonal striational autoantibodies isolated from thymic B lymphocytes
A;Reference number: A49047; MUID:92387224; PMID:1516616
A;Accession: B49047
A;Status: preliminary
A;Molecule type: nucleic acid
A;Residues: 1-108 <VIC>
A;Cross-references: UNIPROT:Q96$A9; UNIPROT:09UL77
A;Bxperimental source: thymic B lymphocytes
A;Note: sequence extracted from NCBI backbone (NCBIN:113208, NCBIP:113209)
C;Superfamily: immunoglobulin V region; immunoglobulin homology
F;16-90/Domain: immunoglobulin homology <IMM>

Query Match 83.7%; Score 481; D8 2; Length 108;
Best Local Similarity 87.0%; Pred. No. 1.6e-35;
Matches 94; Conservative 4; Mismatches 10; Indels 0; Gaps 0;

°Y 1 $f°LT??fffT???YT?TYTTTTS???DT?“T?TYT??T??T?TTVTT¥FT??T“??YT? 6°I: - : :
Db l DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQSGVPS 60

°’ ‘1 ????????T$TT?TfTfT?f??T?TTTf??’STVf”TT?°?TTT?fT? 1°”Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTKVEIKR 108

RESULT 6840352
Ig kappa chain V-J-C region — human
C;Species: Homo sapiens (man)
C;Date: 19-May-1994 #sequence_revision 26-May-1995 #text_change 21-Jan-2000
C;Accession: 540352
R;Klein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Title: Expressed human immunoglobulin chi genes and their hypermutation.
A;Re£erence number: 540312; MUID:94080891; PMID:8258341
A;Accession: $40352
A;Status: preliminary; translation not shown
A;Molecule type: mRNA
A;Residues: l-131 <KLE>
A;Cross-references: EMBL:X72462; NID29441392; PIDN:CAA51130.1; PID:g441393
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;36—110/Domain: immunoglobulin homology <IMM>
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Query Match 83.7%; Score 4817 DB 2; Length 131;
Best Local Similarity 84.5%; Pred. No. 1.9e-3s;
Matches 93; conservative 8; Mismatches 9; Indels 0; Gaps 0;

°’ 1 i??LT??f??????Y?DTYTTTfS???°fTTTTNTT??TT?TA?TVTTTFTisi"??Tf? ‘°
Db 21 DIQMTQSPSSLSASVGURVTITCRASQGISNYLAWYQQKPGKVPKLLIYAASiLQSGVPS 80

°’ ‘1 T???????T?fTTTTifi?T?iF?TTT??°fSTV?WTT???TTY?‘KRTV 11°= :==l HIH
Db 81 RPSGSGSGTDFSLTISSLQPEDVATYYCQKYNSVPRTFGQGTKVEIKRTV 130

RESULT 7
344122
lg kappa chain V region - human
C;Species: Homo sapiens (man)
C;Date: 13-Jan-1995 #sequence_revision 13-Jan-1995 #text_change 24-May-2001
C;Accession: $44122
R;Hawkine, R.E.; Zhu, D.; Ovecka, M.; Winter, 6.; Hamblin, T.J.; Stevenson, F.K.
submitted to the EMBL Data Library, March 1994
A;Description: Idiotypic vaccination against human B-cell lymphoma: rescue of variable
A;Re£erence number: 844105
A;Accession: 844122
A;Status: preliminary
A;Molecule type: DNA
A;Residues: 1-108 <HAW>
AICross-references: EMBL:231390; NID:g472976; PIDN:CAA83265.1; PID:9940533
C;Super£ami1y: immunoglobulin V region; immunoglobulin homology
C;Keyworde: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>

Query Match 83.39; Score 479; D8 2; Length 108;
Best Local Similarity 86.1%; Pred. No. 2.4e-35;
Matches 93; Conservative 4; Mismatches 11; Indels 0; Gaps 0;

0y 1 DIQLTOSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
IN HIHIHIHIHIHIIIH H HIHIH HIH HI IH HIHDb l DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKLGKAPKLLIYSASSLQSGVPS 60

°’ ‘1 RT?TT??TT?TT?TT??T?f????TTT$??’STV?TTT??TTTY?{Ti 1°“
Db 61 TFSGSGSGTDFTLTISSLOPEDFAIYYCQQSYGTPWTFGQGTKVEIKR 108

RESULT 8
331998
Ig kappa chain - human (fragment)
C;Species: Homo sapiens (man)
C;Date: 06-Feb-1995 #sequence_revision 06—Feb-1995 #text_change 21-Jan-2000
C;Accession: $31998
R;Portolano, S.; Chazenbalk, G.D.; Hutchison, S.J.; McLachlan, S.M.; Rapoport, B.
submitted to the EMBL Data Library. June 1992
A;Description: Lack of promiscuity.in autoantigen-specific H and L chain combinations a
A;Re£erence number: 831977
A;Accession: $31998
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-109 <POR>
A;Cross-references: EMBL:215081; NID:938501; PIDN:CAA78790.1; PID:g38502
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F116-90/Domain: immunoglobulin homology <IMM>

Query Match 83.3%; Score 479; DE 2; Length 109;
Best Local Similarity 84.4%; Pred. No. 2.4e-35;
Matches 92; Conservative 5; Mismatches 12; Indels 0; Gaps 0;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 6O

Db l DLVMTQSPSSLSASVGDRVTITCRASQSISAYLNWYQKKPGKAPKLLIYSASSLQSGVPS 60
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°y ‘61 TTTTTGTTTTTTTTTT???T?TTTTTTT??YSTVTTTT?°?TTT?fTTT 1°’I
Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYDTPWTFGHGTKVBIKRT 109

RESULT 9
336264

19 lambda chain V region (clone alpha-CBA4-8A) — human (fragment)
C;Species: Homo sapiens (man)
C;Date: 03-Feb-1994 #sequence_revision 03-Feb-1994 #text_change 21-Jan-2000C;Accession: $36264
R;Griffiths, A.D.; Malmqvist, M.; Marks, J.D.; Bye, J.M.; Embleton, M.J.; McCafEerty, J.EMBO J. 12, 725-734, 1993
A;Tit1e: Human anti-self antibodies with high specificity from phage display libraries.
A;Reference number: 836256; MUID:93178448; PMID:7679990
A;Accession: $36264
A;Status: preliminary; nucleic acid sequence not shown
A;Molecu1e type: mRNA
A;Residues: 1-107 <GRI>
A;Cross-re£erences: EMBL:218845; NID:g33426; PIDN:CAA79297.1; PID:g939919
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>

Query Match 83.0%; Score 477; DB 2; Length 107;
Best Local Similarity 86.9%; Pred. No. 3.5e-35;
Matches 93; Conservative 4; Mismatches 10; Indels 0; Gaps 0;

°’ 1 ”T°TT$TT????TTYT??YT?T?S???°T?"TTTTT??TT?T??TVTTTFTTTT“?TT?? ‘°
Db l DIVLTQSPSSLSASVGDRVTITCRASQSISGYLNWYQQKPGKAPKLLIYAASSLOSGVPS 60

°* 61 T????T??T?if???TfT?if?T??TTT??T?TV?WTT?°TTTYETT 1°7
Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSNYPLTFGGGTKVDIK 107

RESULT 10
852789
Ig kappa chain V region - human (fragment)
C;Species: Homo sapiens (man)
C;Date: 19-May-1995 #sequence_revision 21-Jul-1995 #text_change 21—Jan-2000
C;Accession: 552789
R;Rocca, A.; Khamlichi, A.A.; Touchard, G.; Mougenot, 8.; Ronco, P.; Denoroy, L.; Deret,
submitted to the EMBL Data Library, March 1995 »
A;Description: Light chain V region gene usage restriction and peculiarities in myeloma-A;Reference number: 552789
A;Accession: 552789
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-129 <ROC>
A;Cross-references: EMBL:X85995; NID:g758588; PIDN:CAA59987.1; PIng758589
C;Superfami1y: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;38-112/Domain: immunoglobulin homology <IMM>

Query Match 83.0%; Score 477; D8 2; Length 129;
Best Local Similarity 85.01; Pred. No. 4.3e-3S;
Matches 91; Conservative 6; Mismatches 10; Indels 0; Gaps o;

°Y 1 Ti$LT?TffiiiififTTYTiTTS?T??ffTTTTTT??TT?T??TVTTYFT?iT“STY?? ‘°
. Db 23 DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLIHAASSLETGVPS 82

°’ ‘1 T7??T???T?TTL?T??T?T?TFTTTT???TST“?"TT?°?TTY?TT 1°7
Db 83 RFSGSGSGTDFéFTISSLOPEDLATYYCQQYDNLPLTFGGGTKVEIK 129

RESULT 11
540336
Ig kappa chain V-J region - human
C;Species: Homo sapiens (man)

/
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C;Date: 19-May-1994 #sequence_revision 26-May-1995 #text_change 21—Jan—2000C;Accession: $40336
R;Klein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Tit1e: Expressed human immunoglobulin chi genes and their hypermutation.
Ayaeference number: 540312; MUID:94080891; PMID:82SB341
A;Accession: 840336
A;Status: preliminary; translation not shown
A;Molecu1e type: mRNA
A;Residues: 1-124 <KLE>
A;Cross-references: EMBL:X72446; NID:g441360; PIDN:CAA51114.1; PID:9441361'
CISuperfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;31-105/Domain: immunoglobulin homology <IMM>

Query Match 82.3%; Score 473.5; DB 2; Length 124;
Best Local similarity 85.3%; Pred. No. 8.3e-35;
Matches 93; Conservative 6; Mismatches 9; Indels 1; Gaps 1;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
-H||HI||IIIHIIHIIIIIIIIIJI HIIHIIHI HI |2l|l|H

Db 16 DIQLTQSPSFLSASVGDRVTITCRASQGISSYLAWYQQKPGKAPKLLIYAASTLQSGVPS 75

°’ ‘1 $T??????T°TT?TT??T??T?T?TTT???’STV'TYTT???TTY??T? 1°“
Db 76 RFSGSGSGTDFDLTISSLQPEDFATYYCQQLMTYPPWTFGQGTKVEIKR 124

RESULT 12
540369
Ig kappa chain - human
C;Species: Homo sapiens (man) ‘
C1Date: 06-Mar-1994 #sequence_revision 26-May-1995 #text_change 21-Jan-2000
C;Accession: 540369
R;Klein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Title: Expressed human immunoglobulin chi genes and their hypermutation.
A;Re£erence number: 540312; MUIDz94080891; PMID:8258341
A;Accession: 840369
A;Status: preliminary; translation not shown
A;Molecule type: mRNA
A;Residues: 1-129 <KLE>
A;Cross-references: EMBL:X72479; NID:g441426; PIDN:CAA51147.1; PID:9441427
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
P;37-111/Domain: immunoglobulin homology <IMM>

Query Match 82.3%; Score 473; D8 2; Length 129;
Best Local Similarity 84.32; Pred. No. 9.6e-35;
Matches 91; Conservative 8; Mismatches 9; Indels 0; Gaps O;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIJIHIHIHIHIHIH H |lhll=HlHlHl||l HIIIHIDb 22 DIQMTQSPSSLSASVGDRVTITCRASHVISNHLVWFQQKPGKAPKSLIYAASSLQSGVPS 81

°y ‘1 “T?????TT??T?$TffT??i?T?TTT$??TSTVT”TT???TTV?1T? 1°“
Db B2 KFSGSGSGTDPTLTISSLQPEDFATYYCQQYMDYPQTFGQGTKLEIKR 129

RESULT l3
KIHUHU
Ig kappa chain V-I region (Hau) — human
C;Species: Homo sapiens (man)
C;Date: 24-Apr-1984 fisequence_revision 02-Jul-1998 #text_change 09—Jul-2004
C;Accession: AOIBGS; 802574 '
R;Watanabe, 8.; Hilschmann, N.
Hoppe-Seyler's z. Physiol. Chem. 351, 1291-1295, 1970
A;Title: The primary structure of a monoclonal kappa-type immunoglobulin L-chain of sub
A;Re£erence number: A01868; MUIDz71032830; PMID:4097974
A;Accession: A01868
A;Molecule type: protein
A;Residues: 1-108 <WAT>

‘\
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A;Cross-references: UNIPROTzPOIGOO
A;Note: the C region of this chain has the Inv (3) marker
R;Steiner, v.; Chang, J.Y.
FEBS Lett. 222, 6-10, 1987
A;Title: Chemical modification of the carboxyl groups of protein substrates enhances tht
A;Reference number: 802572; MUID:88005152; PMIDz3115831
A;Contents: annotation
C;Comment: This is a Bence Jones protein.
C;Genetics:
A;Gene: GDB:IGKV1
A;Cross-references: GDB:136264
A;Map position: 2p12—2p12
C;Complex: an immunoglobulin heterotetramer subunit consists of two identical light (ka;
hain disulfide bonds; in some cases, such as IgA and IgM, the subunits associate into L
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16—9o/Domain: immunoglobulin homology <IMM>
F;23-88/Disu1£ide bonds: #status predicted

Query Match 81.9%; Score 471; DB 1; Length 108;
Best Local Similarity 85.2%; Fred. No. 1.2e—34;
Matches 92; Conservative 6; Mismatches 10; Indels o; Gaps 0;

°Y 1 ???LT??T???f??¥???TT??fs?f?”fT“T?“YT??T??TTTKYTTTFTfff“??TT? 6°
Db l DIQMTQSPSSLSASVGDRVTITCRASQSISDYLGWYQQKPGKAPQVLIYAASSLPSGVPS 60

°’ 51 TfsfffffT??TTTi??T?T?TT?TTT$?$’STVT"TT???T“Y?TT? 1°“I : 2
Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQNYITPTSFGQGTRVEIKR 108

RESULT 14
519674
Ig kappa chain v region (clone alpha-TEL9) - human
C;Species: Homo sapiens (man)
C;Date: 22-Jan-1993 #sequence_revision 22-Jan-1993 fitext_change 20-Jun-2000
C;Accession: $19674
R;Marks, J.D.; Hoogenboom, H.R.; Bonnert, T.P.; McCaEferty, J., Griffiths, A.D.; winter
J. M01. Biol. 222, 581-597, 1991
A;Title: By—passing immunization. Human antibodies from V-gene libraries displayed on pl
A;Re£erence number: 819663; MUID:92085276; PMIDzl748994
A;Accession: 819674
A;Molecu1e type: mRNA
AiReSidues: 1-108 <MAR>
A;Cross-references: EMBL:X61642; NIngB7860; PIDN:CAA43823.1; PID:gl335386
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>

Query Match 81.7%; Score 470; DB 2; Length 108;
Best Local Similarity 84.3t; Pred. No. 1.5e-34;
Matches 91; Conservative 7; Mismatches 10; Indels 0; Gaps 0;

°y 1 °T°TT°f?T?T???Y??TYTfoS???°Tf?T?TTT??Tf?T?fTVTfTFT?ST”T?TT? ‘°: I : :
Db 1 EIVLTQSPSSLSASVGDRVTITCRASQSISNYLNWYQQKPGKAPKLLIYAASTLQSGVPS 60

°’ ‘1 TT?TT??TT?TTTTTsfi?Ti?f?TTTT??’STv?”TTT°TTTVTTT? 1°“
Db 61 RFSGSGSGTDFTLTIMSLQPEDFATYYCQQTMGFPLTFGGGTKLEIKR 108

RESULT 15
540334
19 kappa chain - human
C;Species: Homo sapiens (man)
C;Date: 06-Mar-1994 #sequence_revision 26-May-1995 #text_change 21—Jan-2000
C;Accession: 840334
R;K1ein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Title: Expressed human immunoglobulin chi genes and their hypermutation.
A;Reference number: 840312; MUID:94080891; PMID28258341
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A;Accession: 840334 \
A;Status: preliminary; translation not shown
AzMolecule type: mRNA
A;Reaidues: 1-132 <KLE>
A;Ctoas—references: EMBsz72444
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;37-111/Domain: immunoglobulin homology <IMM>

Query Match 81.7%; Score 470; DE 2; Length 132;
Best Local Similarity 80.9%; Pred. No. 1.8e-34;
Matches 89; Conservative 12; Mismatches 9; Indels 0; Gaps 0;

°’ 1 WWW?T733WWWW?TTS???D?SNTTW??TWTTWVTTTmfsfif‘l’fi 6°
Db 22 DIeurospsFLSASiGDRv'rITcmsoGIfiéYLvaonchAmeWAs'fLoscvps e1

0y 61 RFSGSGSGTDFTL’I‘ISSLQPEDFATYYCQOYSTVPWTFGQGTKVBIKR‘I‘V 11o
llllllII|=l|l|||||||||||:|||||=== |=IH |l|||l=|||Db 82 RFSGSGSGTEFTLTISSLQPEDFASYYCQQFNSYPFTFGGGTKVEIRRTV‘ 131

Search completed: March 14, 2005, 21:08:52
Job time : 17.6447 secs
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GenCore version 5.1.6
Copyright (c) 1993 — 2005 Compugen Ltd.

OM protein - protein search, using sw model

Run on: March 14, 2005, 20:32:33 ; Search time 77.193 Seconds
(without alignments)
729.713 Million cell updates/sec

Title: US-09-723-752B-115
Perfect score: 575
Sequence: 1 DIQLTQSPSSLSASVGDRVT... ....... YSTVPWTFGQGTKVEIKRTV 110

Scoring table: BLOSUM62
Gapop 10.0 , Gapext 0.5

Searched: 1612378 seqs, 512079187 residues

Total number of hits satisfying chosen parameters: 1612378

Minimum DB seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%Maximum Match 100%
Listing first 45 summaries

UniProt_03:'
1: uniprot_sprot:'
2: uniprot_tremb1:'

Database :

Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

* SUMMARIES
Result Query

No. Score Match Length DB ID Description

1 487 84.7 108 1 Kv18_HUMAN P01594 homo sapien
2 485 84.3 108 2 Q9UL77 090177 homo sapien
3 483 84.0 236 2 O6GMX9 ngmx9 homo sapien
4 482 83.8 236 2 QGGMWI Qngwl homo sapien
5 481 83.7 236 2 Q7Z3Y4 O723y4 homo sapien
6 474.5 82.5 107 2 Q965A9 096sa9 homo sapien
7 474 82.4 236 2 QSGMXS QEgmxB homo sapien
8 471 81.9 108 1 KV1H_HUMAN P01600 homo sapien
9 471 81.9 108 1 KV1Y_HUMAN P80362 homo sapien

10 471 81.9 236 2 QGGMXO Q6gmx0 homo sapien
11 469 81.6 108 1 KV1R_HUMAN P01610 homo sapien
12 466 81.0 108 l KV10_HUMAN P01607 homo sapien
13 465 80.9 108 2 Q9UL70 09u170 homo sapien
14 465 80.9 236 2 Q6PIH7 - QSpih7 homo sapien
15 464 80.7 108 1 KV1A_HUMAN P01593 homo sapien
16 464 80.7 108 1 KV1V_HUMAN P04430 homo sapien
17 462 80.3 234 2 072473 072473 homo sapien
18 459 79.8 108 1 KV1P_HUMAN 901608 homo sapien
19 457 79.5 129 1 KV1W_HUMAN P04431 homo sapien
20 455 79.1 108 l KVlE_HUMAN P01597 homo sapien
21 454.5 79.0 107 l KV1D_HUMAN P01596 homo sapien
22 454 79.0 108 1 KV1M_HUMAN 901605 homo sapien
23 453 78.8 108 1 KV1K_HUMAN P01603 homo sapien
24 452.5 78.7 107 2 Q9UL81 Q9u181 homo sapien
25 452 78.6 244 2 QGSZCB 0652c8 homo sapien
26 449 78.1 108 1 KV1Q_HUMAN P01609 homo sapien
27 448 77.9 108 l KVlS_HUMAN P01611 homo sapien
28 448 77.9 116 2 Q96PF6 096pf6 homo sapien
29 447 77.7 108 1 KV1N_HUMAN P01606 homo sapien
30 446 77.6 108 1 KV1C_HUMAN P01595 homo sapien
31 445 77.4 108 1 KV5J_MOUSE P01643 mus musculu
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32 445 77.4 236 2 QSPITS QGpitS homo sapien
33 445 77.4 240 2 QSSZCS Q652c9 homo sapien
34 443 77.0 108 1 KVlG_HUMAN 901599 homo sapien
35 439 76.3 108 1 KV1F_HUMAN P01598 homo sapien
36 439 76.3 108 1 KV1L_HUMAN P01604 homo sapien
37 439 76.3 108 2 Q9UL79 090179 homo sapien
38 438 76.2 236 2 QGPIH4 06p1h4 homo sapien
39 428 74.4 108 1 KVSK_MOUSE 901644 mus musculu
40 428 74.4 108 l KV5N_MOUSE P01647 mus musculu
41 426 74.1 108 l KV5L_MOUSE P01645 mus mueculu
42 426 74.1 108 1 KV5M_MOUSE P01646 mus musculu
43 425 73.9 108 l KV50_MOUSE 901648 mus musculu
44 424.5 73.8 109 1 KV1T_HUMAN P01612 homo sapien
45 422 73.4 108 1 KVSU_MOUSE P04946 mus mueculu

ALIGNMENTS

RESULT 1
KV18_HUMAN
ID KV1B_HUMAN STANDARD; PRT; 108 AA.AC P01594;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 25-OCT-2004 (Rel. 45, Last annotation update)
DE Ig kappa chain V-I region AU.
03 Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_T8XID=9606;
RN [1]
RP SEQUENCE.
RX MEDLINE=72189444; PubMed=5028201;
RA Schiechl H., Hilschmann N.;
RT "Rule of antibody structure. The primary structure of a monoclonal
RT immunoglobulin L-chain of the kappa—type, subgrOup I (Bence-Jones
RT protein Au).":
RL Hoppe-Seyler‘s Z. Physiol. Chem. 353:345—370(1972).
RN (2]
RP XrRAY CRYSTALLOGRAPHY (2.2 ANGSTROMS).RX MEDLINE=77022433; PubMed=1234024;
RA Fehlhammer H., Schiffer M., Epp 0., Colman P.M., Lattman E.E.,
RA Schwager P., Steigemann w., Schramm H.J.;
RT "The structure determination of the variable portion of the Bence-
RT Jones protein Au.";
RL Biophys. Struct. Mech. 1:139—146(l975).
CC —1- MISCELLANEOUS: The structure of the V region was determined by
CC molecular replacement methods using the known structure of the V
CC region of the kappa chain REI.
CC -I— MISCELLANEOUS: The C region of this chain has the INV (3) marker.
CC -I— MISCELLANEOUS: This is a Bence-Jones protein.
DR PIR; A91653; KIHUAU.
DR PDB; 1JV5; X-ray; A=l-107.
DR GO; 60:0005576; Czextracellular; NAS.
DR GO; 60:0003823; anntigen binding; NAS.
OR GO; GO 0006955; Pzimmune response; NAS.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; 19,- 1.
DR SMART; SMOO406; IGv; 1.
DR PROSITE; P850835; IG_LIKE; 1.
Kw 3D-structure; Hence-Jones protein; Direct protein sequencing;
Kw Immunoglobulin v region. 4
FT DOMAIN l 23 Framework-1.
FT DOMAIN 24 34 complementarity-determining-1.
FT DOMAIN 35 49 Framework-2.
FT DOMAIN 50 56 Complementarity-determining-2.
FT DOMAIN 57 88 Framework-3.
FT DOMAIN 89 97 Complementarity-determining-3.
FT DOMAIN 98 107 Framework-4.
PT DISULFID 23 88 By similarity.FT STRAND 4 S
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FT STRAND 10 13
FT TURN 15 16
FT STRAND 19 25
FT TURN 30 31
FT STRAND 33 38
FT TURN 40 41
FT STRAND 44 49
FT TURN 50 52
FT STRAND 53 54
FT TURN 56 57
FT TURN 60 61
FT STRAND 62 67
PT TURN 68 69
FT STRAND 70 75
FT HELIX 80 82
FT STRAND 85 90
FT STRAND 97 98
FT STRAND 102 106
FT ‘ NON_TER 108 108
$0 SEQUENCE 108 AA; 11939 MW; E8011187EEGF6FB9 CRC64;

Query Match 84.7%; Score 487; DE 1; Length 108;
Best Local Similarity 85.2%; Pred. No. 2.3e-42;
Matches 92; Conservative s; Mismatches 11; Indels 0; Gaps 0;

°Y 1 ?T?LT??T??T???Y???YTTT?S????T?N¥TTTT??T??T??TVT?TFTisTHTfof 6°Db 1 DIQMTQSPSSLSASVGDRVTITCQASQDISDYLNWYQQKPGKAPKLLIYDASNLESGVPS 60

°y ‘1 TT?TST??T°f?”Tf??1????F?TTT$??YSTV?TTf???TTY?(T? 1°”Db 61 RFSGGGSGAHFTFTISSLOPEDIATYYCQQYDYLPWTFGQGTKVEIKR 108

RESULT 2
090L77 -
ID Q9UL77 PRELIMINARY; PRT; 108 AA.
AC Q9UL77;
DT 01-MAY-2000 (TrEMBLrel. 13, Created)
DT 01-MAv-2ooo (TrEMerel. 13, Last sequence update)
DT 01-OCT-2003 (TrEMBLrel. 25, Last annotation update)
DE Myosin-reactive immunoglobulin light chain variable region
DE (Fragment).

Homo sapiens (Human).
0C .8ukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RX MEDLINE=98277139; PubMed=9614934; DOI=10.1006/c1in.1998.453l;
RA Wu X., Liu 8., Van der Merwe P.L., Kalis N.N., Berney S.M.,
RA Young D.C.;
RT "Myosin-reactive autoantibodies in rheumatic carditis and normal
RT £etus.“;
RL Clin. Immunol. Immunopathol. 87:184-192(1998).
DR EMBL; AF035037; AAD56273.1; -.
DR PIR; B49047; B49047.
DR PIR; $34083; $34083.
DR HSSP; 901607; lBWW.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR SMART; SM00406; IGV; 1.
DR PROSITE; 9850835; IG_LIKE; 1.
FT NON_TER 1 1
FT NON_TER 108 108
SQ SEQUENCE 108 AA; 11738 MW; C06681716C4016F3 CRC64;

Query Match 84.3%; Score 485; DE 2; Length 108;
Best Local Similarity 86.1%; Pred. No. 3.8e—42;
Matches 93; Conservative S; Mismatches 10; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
lll=|||||l||l|l|l|||||| Ill ||=|l|||l||l|||| =||| Ill lllll
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Db 1 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPNLLIYAASSLQSGVPS so

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108
IllIllIIIIIIIIIIIIIIIIIIIIIIll = |lll=||||||||

Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTSWTFGEGTKVEIKR 108

RESULT 3
Oscmx9
ID QGGMXS PRELIMINARY; PRT; 236 AA.
AC oscnx9;
DT 05-JUL-2004 (TrEMELrel. 27, Created)
DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
DT 05—JUL-2004 (TrEMBLrel. 27, Last annotation update)
DE Hypothetical protein.
08 Homo sapiens (Human).
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;

(1]
RP SEQUENCE FROM N.A.
RC TISSUE=Primary 8-Cells;
RX MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;

Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
Klausner R.D., Collins F.S., Wagner L., Shenmen G.M., Schuler G.D.,
Altschul 8.8., Zeeberg 8., Buetow K.H., Schaefer C.F., Bhat N.K.,
Hopkins R.F., Jordan H., Moore T., Max 5.1., Wang J., Hsieh P.,
Diatchenko L., Marusina X., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Soares M.B., Bonaldo M.P., Casavant T.L., Scheetz T.E.,
Brownstein M.J., Usdin T.B., Toshiyuki 8., Carninci P., Prange C.,
Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
Richards 8., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk s.w.,
villalon D.K., Muzny D.M., Sodergren 8.3., Lu X., Gibbs R.A.,
Fahey J., Helton 8., Ketteman M., Madan A., Rodrigues S., Sanchez A.,
whiting M., Madan A., Young A.c., shevchenko Y., Bouffard G.G.,
Blakesley R.w., Touchman J.w., Green E.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
Krzywinski M.I., Skalska U., Smailus D.E., Schnerch A., Schein J.E.,
Jones S.J., Marra M.A.;

RT "Generation and initial analysis of more than 15,000 full—length human
RT and mouse cDNA sequences.";
RL Proc. Natl. Acad. Sci. U.S.A. 99:16899—16903(2002).
RN [2]
RP SEQUENCE FROM N.A.
RC TISSUE=Primary B-Cells;
RA Strausberg R.;
RL Submitted (JUN—2004) to the EMBL/GenBank/DDBJ databases.
DR EMBL; BC073763; AAH73763.1; —.
DR InterPro; IPR003599; 19.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPR003006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR Pfam; P807654; Cl-set; 1.
DR Pfam; PF00047; 19; 2.
DR SMART; SMOO409; IG; 2.
DR SMART; SMOO407; IGcl; 1.
DR SMART; SM00406; 16v; 1.
DR PROSITE; P550835; IG_LIKE; 2.
DR PROSITE; P800290; IG_MHC; UNKNOWN_1.
Kw Hypothetical protein.
SQ SEQUENCE 236 AA; 25924 MW; FDE2093DC560CFF7 CRCSA;

§

§

§§§§§§§§§§§§§§§§

Query Match 84.0%; Score 483; DE 2; Length 236;
Best Local Similarity 85.5%; Pred. No. 1.5e-41;
Matches 94; Conservative 6; Mismatches 10; Indels 0; Gaps 0;

QY 1 DI$LT??T?foTsvf°TvTT(Ts???°ITNYTNTT??KTGT?TTVTTTPTTTTT??(T? 6°[I : II I :: 2 :
Db 23 DIQMTQSPSSLSASVGHRVTITCRASQNVSRWLAWYQQRPEKAPKSLIYATSSLHSGVPS 82

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
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Query Match 63.8%; Score 482; DE 2; Length 236;
Best Local similarity 87.2%; Pred. No. 1.9e-41;
Matches 95; Conservative 2; Mismatches 12; Indels 0; Gaps

0y 2 IQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPSR 61
lthIHIHIHIHIHIIIIIH IIHIHIHIhIH llllHlH

Db 24 IOMTQSPSSLSASVGDRVTITCRASQGISNDLGWYQQKPGKAPKLLIYAASSLQSGVPSR 83

Qy 62 FSGSGSGTDFTLTISSLQPEDFATYYCQOYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHII HIHIHIHIHIIDb 84 PSGSGSGTDPTLTISSLQPEDPATYYCLQDYNYPWTFGQGTKVEIKRTV 132

, Tue Mar 15 17:26:11 2005

/.

H l Hid IIH HIHIH03 RFSGSGSGTDFTLTIS HYPLTFGGGTKVEIKRTV 132(l,— E.—0— '0— m_ U—g...D-] .<_.«—§_Db

RESULT a
QGGMWI
ID QSGMWI PRELIMINARY; PRT; 236 AA.
AC QSGMWl;
DT os-JUL-2004 (TrEMBLrel. 27, Created)
DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
DT os-JUL-2004 (TrEMBLrel. 27, Last annotation update)
DE Hypothetical protein.

‘ OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
ox NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUE=Sp1een;

MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;
Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
Klausner R.D., Collins F.s., Wagner L., Shenmen C.M., Schuler G.D.,
Altschul S.F., Zeeberg 8., Buetow K.H., Schaefer C.F., Bhat N.K.,
Hopkins R.F., Jordan H., Moore T., Max S.I.[ Wang J., Hsieh F.,
Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Soares M.B., Bonaldo M.P., Casavant T.L., Scheetz T.E.,
Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C.,
Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
Richards 8., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk s.w.,
Villalon D.K., Muzny D.M., Sodergren E.J., Lu K., Gibbs R.A.,
Fahey J., Helton E., Ketteman M., Madan A., Rodrigues 3., Sanchez A.,
Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
Blakesley R.W., Touchman J.w., Green E.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield 2.3.,
Krzywinski M.I., Skalska U., Smailus D.E.. Schnerch A., Schein J.E.,
Jones 8.0., Marra M.A.;
"Generation and initial analysis of more than 15,000 full-length human
and mouse cDNA sequences.";

Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002)n2
SEQUENCE FROM N.A.
TISSUE-Spleen;
Strausberg R.;
Submitted (JUN-2004) to the EMBL/GenBank/DDBJ databases.
EMBL; BC073791; AAH73791.1; -.
InterPro; IPR003599; Ig.
InterPro; IPR007110; Ig-like.
InterPro; IPR003597; Ig_c1.
InterPro; IPR003006; Ig_MHC.
InterPro; IPR003596; Ig_v.
Pfam; P907654; Cl-set; 1.
Pfam; PF00047; 19; 2.
SMART; SM00409; IG; 2.
SMART; SMOO407; IGCl; 1.
SMART; SMOO406; IGV; l.
PROSITE; P550835; IG_LIKE; 2.
PROSITE; P800290; IG_MHC; UNKNOWN_1.
Hypothetical protein.
SEQUENCE 236 AA; 25751 MW; SBFE6A087AFAC437 CRC64;
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RESULT 5
O7ZSY4
ID Q7ZSY4 PRELIMINARY; PRT; 236 AA.
Ac Q723Y4;
DT 01-0CT-2003 (TrEMBLrel. 25, Created)
DT 01-0CT-2003 (TrEMBLrel. 25, Last sequence update)
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE Hypothetical protein.
OS -Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUE=Ske1etal Muscle; .
RX MEDLINE=22388257; PubMed=12477932; DOI=10.lO73/pnas.242603899:
RA Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
RA Klausner R.D., Collins F.s., Wagner L., Shenmen C.M., Schuler G.D.,
RA Altschul S.F., Zeeberg 8., Buetow K.H., Schaefer C.F., Bhat N.K.,
RA Hopkins R.F., Jordan H., Moore T., Max 8.1., Wang J., Hsieh F.,
RA Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
RA Stapleton M., Soares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
RA Brownstein M.J., Usdin T.B., Toshiyuki 8., Carninci P., Prange C.,
RA Raha S.S., Loquellano N.A., Peters G.G., Abramson R.D., Mullahy S.J.,
RA Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
RA Richards 8., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk S.W.,
RA Villalon D.K., Muzny D.M., Sodergren E.J., Lu x., Gibbs R.A.,
RA Fahey J., Helton 8., Ketteman M., Madan A., Rodrigues s., Sanchez A.,
RA Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
RA Blakesley R.W., Touchman J.w., Green E.D., Dickson M.C.,
RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
RA Krzywinski M.I., skalska 0., Smailus 0.8., Schnerch A., Schsin J.B.,
RA Jones S.J., Marra M.A.;
RT "Generation and initial analysis of more than 15,000 full-length human
RT and mouse cDNA sequences.";
RL Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).

[2]
SEQUENCE FROM N.A.
TISSUE=Ske1eta1 Muscle;
Strausberg R.;
Submitted (MAR-2001) to the EMBL/GenBank/DDBJ databases.
EMBL; BC005332; AAH05332.1; -.
HSSP: P01834; lHEZ.
InterPro; IPR007110; Ig—like.
InterPro; IPR003597; Ig_c1.
InterPro; IPR003006; Ig_MHC.
InterPro; IPR003596; Ig_v.
Pfam; PFO7654; Cl-Bet; 1.
SMART; SM00406; IGv; 1.
PROSITE; P550835; IG_LIKE; 2.
PROSITE; 9300290; IG_MHC; UNKNOWN_1.
Hypothetical protein.

80 SEQUENCE 236 AA; 25702 MW; 7FBFE4ED23084BC6 CRC64;

Query Match 83.7%; Score 481; DB 2; Length 236;
Best Local Similarity 85.5%; Pred. No. 2.4e-41;
Matches 94; Conservative 5; Mismatches 11; Indels 0; Gaps 0;

°’ 1 TT‘6“????TT??T?T??RYT1T?S????TffiWfi???fi‘f’f“rfi"ff’r“fiYpf ‘°
Db 23 DIQMTQSPSSLSASVGDTVTITCRASQDISNYLAWEQQKPGKAPKSLIYGASSLQSGVOS 82

Qy 61 RFSGSGSGTDETLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
=lH|lH||HllHllHllHllHlll= IlllHlldllHIDb 83 KPSGSGSGTDFTLTISSLQPEDFATYYCQQYKSYPVTFGQGTKLEIKRTV 132

RESULT 6
Q9GSA9
ID Q968A9 PRELIMINARY; PRT; 107 AA.
AC 0968A9; *
DT 01-DEC-2001 (TrEMBLrel. 19, Created)
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DT 01-DEC-2001 (TrEMBLrel. 19, Last sequence update)
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE Anti-streptococcal/anti-myosin immunoglobulin kappa light chain
DE variable region (Fragment).
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Butheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE PROM N.A.
RX MEDLINE=98375893; PubMed=971207S;
RA Adderson E.E., shikhman A.R., Ward K.E., Cunningham M.W.;
RT "Molecular analysis of polyreactive monoclonal antibodies from
RT rheumatic carditis: human anti-N-acetylglucosamine/anti-myosin
RT antibody V region genes.“;
RL J. Immunol. 161:2020-2031(1998).
DR EMBL; 096396; AA868785.1; -.
DR PIR; 349047; 849047.
DR PIR; PH0867; PH0867.
DR PIR; $16840; $16840.
DR PIR; 831977; 831977.
DR PIR; $34083; $34083.
DR PIR; $34086; $34086.
DR HSSP; P01607; IBWW.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 1.
FT NON_TER 1 1
FT NON_TER 107 107
$0 SEQUENCE 107 AA; 11520 MW; 48843E9CSBS77F16 CRC64;

Query Match 82.5%; Score 474.5; DB 2; Length 107;
Best Local similarity 88.1%; Pred. No. 4.5e-41;
Matches 96; Conservative 4; Mismatches 6; Indels 3; Gaps 2;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
leHlHlHlHlHlHIIIH H HIHIHIHIH HI IN ”IN

Db 1 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQSGVPS 60

°’ ‘1 ?f????f?f?fTTTf?????????TT¥T??‘TTTVP"T??°?TTY?TT? 1°“Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTL--TFGGGTKVEIKR 107

RESULT 7
QSGMXB
ID QGGMXB PRELIMINARY; PRT; 236 AA.
AC QSGMXB;
DT 05-JUL-2004 (TrEMBLrel. 27, Created)
DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
DT 05-JUL—2004 (TrEMBLrel. 27, Last annotation update)
DE Hypothetical protein.
08 Homo sapiens (Human).
0C Bukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE PROM N.A.
RC TISSUEaPrimary B-Cells; '

MEDLINE=22383257; PubMed=12477932; DOI=10.1073/pnae.242603899;
Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
Klausner R.D., Collins P.S., Wagner L., shenmen C.M., Schuler G.D.,
Altschul S.P., Zeeberg B., Buetow K.H., Schaefer C.P., Bhat N.K.,
Hopkins R.F., Jordan H., Moore T., Max 3.1., Wang J., Hsieh F”
Diatchenko L., Marusina X., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Scares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C.,
Raha s.s., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
Richards 8., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk s.w.,
Villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A.,
Pahey J., Helton 3., Ketteman M., Madan A., Rodrigues 5., Sanchez A.,

'aaaazaaaazaaa
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RA Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
RA Blakesley R.W., Touchman J.w., Green E.D., Dickson M.C.,
RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
RA Krzywinski M.I., Skaleka U., Smailus D.E., Schnerch A., Schein J.E.,
RA Jones 8.0., Marra M.A.;
RT "Generation and initial analysis of more than 15,000 full-length human
RT and mouse cDNA sequences.";
RL Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
RN [2]
RP SEQUENCE FROM N.A.
RC TISSUE=Primary B—Cells;
RA Strausberg R.;
RL Submitted (JUN—2004) to the EMBL/GenBank/DDBJ databases.
DR EMBL; BC073764; AAH73764.1; -.
DR InterPro; IPR003599; 19.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPROO3006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF07654; Cl-set; 1.
DR Pfam; PF00047; ig; 2.
DR SMART; SM00409; IG; 2.
DR SMART; SM00407; IGcl; 1.
DR SMART; SM00406; IGv; 1.
DR PROSITE; P550835; IG_LIKE; 2.
DR PROSITE; P500290; IG_MHC; UNKNOWN_1.
Kw Hypothetical protein.
SQ SEQUENCE 236 AA; 25707 MW; 4FC8E1486559EFC9 CRC64;

Query Match 82.4%; Score 474; DB 2; Length 236;
Best Local Similarity 83.6%; Pred. No. 1.3e-40;
Matches 92; Conservative 8; Mismatches 10; Indels 0; Gaps 0;

°’ 1 ”‘?Lf?ff??‘??f¥???YTfTfs???°??"’?”TT??TT?T??TV)TTFrfff“??YT? ‘°
Db 23 DéoMTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLIYAASSLQSGVPS 82

°’ ‘1 ?$f???T?T?TTTTTf???T????TTf$$?’STV?“T?T°?TTYETTlfY 11°Db 83 RFSGSGSGTDFTLTISSLQPEDFATYYCQQAHSFPPTFGPGTKVDIKRTV 132

RESULT 8
KV1H_HUMAN
ID KV1H_HUMAN STANDARD; PRT; 108 AA.
AC P01600;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 25-OCT-2004 (Rel. 45, Last annotation update)
DE 19 kappa chain v-I region Hau.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE.
RX MEDLINE=71032830; PubMed=4097974;
RA Watanabe S., Hilschmann N.;
RT "The primary structure of a monoclonal kappa-type immunoglobulin L-
RT ‘ chain of subgroup I (Bence-Jones Protein Hau): subdivision within
RT subgroups.“;
RL Hoppe-Seyler's z. Physiol. Chem. 351:1291-1295(1970).
CC -I- MISCELLANEOUS: The C region of this chain has the INV (3) marker.
CC -I- MISCELLANEOUS: This is a Hence-Jones protein.
DR PIR; A01868; KIHUHU.
DR PDB; 1F6L; x—ray; L=1~108.
DR G0; 60:0005576; Czextracellular; NAS.
DR Go; 60:0003823; anntigen binding; NAS.
DR GO; 60:0006955; P:immune response; NAS.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfsm; PF00047; ig; 1.
DR SMART; SM00406; 16v; 1.
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DR PROSITE; 9550835; IG_LIKE; 1.
KW 3D-structure; Hence-Jones protein; Direct protein sequencing;
KW Immunoglobulin V region.
PT DOMAIN 1 23 Framework-1.
PT DOMAIN 24 34 Complementarity-determining-1.
FT DOMAIN 35 49 Framework-2.
PT DOMAIN 50 56 Complementarity-determining-2.
FT DOMAIN 57 88 Framework-3.
FT DOMAIN 89 97 Complementarity-determining-3.FT DOMAIN 98 107 Framework-4.
FT DISULFID 23 88 By similarity.
FT NON_TER 108 108
so SEQUENCE 108 AA; 11671 MW; 08D3A6160D8D0618 CRC64;

Query Match 81.9%; Score 471; DB 1; Length 108;
Best Local Similarity 85.2%; Pred. No. 1e-40;
Matches 92; Conservative 6; Mismatches 10; Indels 0; Caps 0;

Qy 1 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
|||=|||||||||l|lllll||| IH II:||=||||l|||||=|I|| ||| lllllDb 1 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLSWYQQKPGKAPQVLIYAASSLPSGVPS 60

°’ ‘1 iffff??TT?TT?TT??T?T??T?TTT???’STVT"TT???T“Y?1T? 1°“Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQNYITPTSFGQGTRVEIKR 108

RESULT 9 .
muxfimmn
ID KV1Y_HUMAN STANDARD; PRT; 108 AA.
AC P80362;
DT 01—Nov-1995 (Rel. 32, Created)
DT 01-Nov-1995 (Rel. 32, Last sequence update)
DT 25-OCT-2004 (Rel. 45, Last annotation update)
DE Ig kappa chain v-I region WAT.
08 Homo sapiens (Human).
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE, AND X-RAY CRYSTALLOGRAPHY (1.9 ANGSTROMS).
RX MEDLINE=95086080; PubMed=7993911;
RA Huang D.-B., Chang C.—H., Ainsworth C., Bruenger A.T., Eulitz M.,
RA Solomon A., Stevens F.J., Schiffer M.;
RT "Comparison of crystal structures of two homologous proteins:
RT structural origin of altered domain interactions in immunoglobulin
RT light-chain dimers.";
RL Biochemistry 33:14848—14857(1994).
RN [2)
RP SEQUENCE OF 1-35. .
Rx MEDLINE=81267384; PubMed-6167731;
RA Stevens P.J., westholm E.A., Panagiotopoulos N., Schiffer M.,
RA Popp R.A., Solomon A.;
RT "Characterization and preliminary crystallographic data on the VL-
RT related fragment of the human kI Bence Jones protein Wat.";
RL J. Mol. Biol. 147:185-193(1981).
CC —1- MISCELLANEOUS: This is a Hence-Jones protein.
DR PDB; IWTL; X-ray; A/B=1-108.
DR G0; G0:0005576; C:extrace11ular; NAS..
DR GO; 60:0003823; P:antigen binding; NAS.
DR GO; 60:0006955; P:immune response; NAS.
DR InterPro; IPR007110; Ig—like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; 19; 1.
DR SMART; SM00406; 16v; 1.
DR PROSITE; P350835; IG_LIKE; 1.
KW 3D-structure; Hence-Jones protein; Direct protein sequencing;
KW Immunoglobulin V region.
PT DOMAIN 1 23 Framework-I.
ET DOMAIN 24 34 Complementarity-determining-1.ET DOMAIN 35 49 Framework-2.
PT DOMAIN 50 56 Complementarity-determining-2.
PT DOMAIN 57 88 Framework-3.
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ET DOMAIN 89 97 Complementarity-determining-3.
FT DOMAIN 98 107 Framework—4.
FT DISULFID 23 88 By similarity.
FT CONFLICT 30 31 TN -> SD (in Ref. 2).
FT STRAND . 4 7
FT STRAND 10 13
FT TURN 15 16
FT STRAND 19 25
FT TURN 30 31
FT STRAND 33 38
FT TURN 40 41
FT STRAND 45 49
FT TURN 50 52
FT STRAND 53 54
FT TURN 56 57
FT TURN 60 61
FT STRAND 62 67
FT TURN 68 69
FT STRAND 70 75
FT HELIX 80 82
FT STRAND 84 90
FT STRAND 98 98
FT STRAND 102 106
FT NON TER 108 108
so SEQUENCE 108 AA; 11737 MW; D9094183FOPAE697 CRC64;

Query Match 81.9%; Score 471; D8 1; Length 108;
Best Local Similarity 82.4%; Pred. No. 1e-40;
Matches 89; Conservative 9; Mismatches 10; Indels 0; Gaps 0;

°’ 1 °I°LT°SP55T???Y??TYTTTTS????TSTTLTYY??K??“?fTYTfTFTTST“S?T7? 6°
Db 1 D1ONTO;LSSLSASVGDRVTITCRASQDITNYVNWFQQRPGQAPKVLIYGASILETGVPS 60

°Y 61 Tff???fff?fTLTffiT?f??F?TTTf??TsTVT”TT?°TTTYETT? 1°“Db 61 RFSGSGSGTDFTFTISSLQPEDIATYYCQQYDTLPLTFGGGTKVDIKR 108

RESULT 10
Q6GMXO ‘
ID QSGMXO PRELIMINARY; PRT; 236 AA.
AC QGGMKO;
DT 05-JUL-2004 (TrEMBLrel. 27, Created)
DT . 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
DT- 05-JUL-2004 (TrEMBLrel. 27, Last annotation update)
DE Hypothetical protein.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
0X NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUE=Sp1een;

MEDLINE=22388257; PubMed=12477932; DOIalo.1073/pnas.242603899;
Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
Klausner R.D., Collins E.S., Wagner L., Shenmen C.M., Schuler G.D.,
Altschul 8.8., Zeeberg B., Euetow K.H., Schaefer C.F., Bhat N.K.,
Hopkins RIF., Jordan H., Moore T., Max 8.1., Wang J., Hsieh F.,
Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Soarea M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
Brownstein M.J., Usdin T.B., Toshiyuki 5., Carninci P., Prange C.,
Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
Richards S., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk S.W.,
villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A.,
Fahey J., Helton 3., Ketteman M., Madan A., Rodrigues S., Sanchez A.,
Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard 6.6.,
Blakesley R.W., Touchman J.w., Green E.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterflield Y.S.,
Krzywinski M.I., Skalska U., Smailus D.E., Schnerch A., Schein J.E.,
Jones S.J., Marra M.A.;
"Generation and initial analysis of more than 15,000 full-length human

3§§§§§§§§§§§§§§§§§§
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RT and mouse cDNA sequences.";

RL Prpc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).RN [2
RP SEQUENCE FROM N.A.
RC TISSUE=Spleen;
RA Strausberg R.;
RL Submitted (JUN-2004) to the EMBL/GenBank/DDBJ databases.
DR EMBL; BC073775; AAH73775.1; -.
DR InterPro; IPR003599; 19.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPR003006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PFO7654; Cl-set; 1.
DR Pfam; PF00047; ig; 2.
DR SMART; SM00409; IG; 2.
DR SMART; SM00407; IGcl; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P550835; IG_LIKE; 2.
DR PROSITE; P800290; IG_MHC; UNKNOWN‘l.
Kw Hypothetical protein.
SQ SEQUENCE 236 AA; 25807 MW; 864EA08C7E92EF8F CRC64;

Query Match 81.9%; Score 471; DE 2; Length 236;
Best Local Similarity 82.7%; Pred. No. 2.6e-40;
Matches 91; Conservative 7; Mismatches 12; Indels 0; Gaps 0;

0y 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS so
HIJIHIHIHIHIHIH HldzHlHlllHlH fill HIIIHI

Db 23 DIQMTQSPSSLSASVGDRVTITCRASQNINNYLNWYQLKPGKAPNLLIYAASSLQSGVPS 82

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIH|H|4:HIHIH| d HIIIIIHIH

Db a3 RFSGSGSGTDFTLTISSLRPDDFATYYCQQSYNIPLTFGGGTNVEIKRTV 132

RESULT 11
KV1R_HUMAN
ID KV1R_HUMAN STANDARD; PRT; 108 AA.
AC P01610;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 05-JUL-2004 (Rel. 44, Last annotation update)
DE Ig kappa chain v-I region WEA.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Sutheria; Primates; Catarrhini; Hominidae; Homo.
0X NCBI_TaxID=9606;
RN [1}
RP SEQUENCE.
RX MEDLINE=83273707; PubMed=6410398;
RA Goni F., Frangione 3.; ‘
RT "Amino acid sequence'of the RV region of a human monoclonal IgM
RT (protein WEA) with antibody activity against 3,4-pyruvylated galactose
RT in Klebsiella polysaccharides K30 and K33.";
RL Proc. Natl. Acad. Sci. U.S.A. 80:4837-4841(1983).
CC -!- MISCELLANEOUS: This chain was obtained from a monoclonal antibody
CC against 3,4-pyruvylated galactose and isolated from a patient with
CC Waldenstrom’s macroglobulinemia.
DR PIR; A01876; K1HUWE.
DR HSSP; 980362; lWTL.
DR GO; 60:0005576; C:extracellu1ar; NAS.
DR Go; GO:0003823; F:antigen binding; NAS.
DR GO; 60:0006955; P:immune response; NAS.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_V.
DR Pfam; PF00047; ig; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 1.
KW Direct protein sequencing; Immunoglobulin v region;
Kw Monoclonal antibody.
FT DOMAIN l 23 Framework-1.
PT DOMAIN 24 34 Complementarity-determining-1.
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FT DOMAIN 35 49 Framework-2.
FT DOMAIN 50 56 Complementarity-determining-2.
FT DOMAIN 57 88 Framework-3.
FT DOMAIN 89 97 Complementarity-determining-3.~
FT DOMAIN 98 107 Framework-4.
FT DISULFID 23 88 By similarity.
FT NON_TER 108 108
$0 SEQUENCE 108 AA; 11840 MW; 9249861F0945618C CRC64;

Query Match 81.6%; Score 469; D8 1; Length 108;
Best Local Similarity 83.3%; Pred. No. 1.7e-40;
Matches 90; Conservative 6; Mismatches 12; Indels 0; Gaps 0;

°’ 1 ‘iT“a”???‘I’Tf’rffilfi‘ffifT91???STYTWT??T‘I’TK??‘I“’TTTFTSTT“??YTT ‘°
Db 1 DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLTWYQQKPGTAPKRLIYGATSLQSGVPS 60

°’ ‘1 “Tscffff'f°f'f’rfis‘F’T???TT?T?T?°?T?TV?TTT???W“I"?I II ' : : : :
Db 61 RFSGSGSGTEFTLTINSLQPEDFATYYCLQYSSFPWTFGQGTKVEVKR 108

RESULT 12
KV10_HUMAN
ID KV10_HUMAN .STANDARD; PRT; 108 AA.AC P01607;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21—JUL-1986 (Rel. 01, Last sequence update)
DT 25-OCT-2004 (Rel. 45, Last annotation update)
DE Ig kappa chain v-I region Rei.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Sutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE.

. RX MEDLINE=76023758; PubMed=809329;
RA Palm w., Hilschmann N.;
RT "The primary structure of a crystalline monoclonal immunoglobulin
RT kappa-type L-chain, subgroup I (Hence—Jones protein Rei); isolation
RT and characterization of the tryptic peptides; the complete amino acid
RT sequence of the protein; a contribution to the elucidation of the
RT three-dimensional structure of antibodies, in particular their
RT combining site.";
RL Hoppe-Seyler’s z. Physiol. Chem. 356:167-191(1975).
RN (2]
RP X-RAY CRYSTALLOGRAPHY (2.0 ANGSTROMS).
RX MEDLINE=76039968; PubMed=1182131;
RA Epp 0., Lattman 3.3., Schiffer M., Huber R., Palm W.;
RT "The molecular structure of a dimer composed of the variable portions
RT of the Hence-Jones protein REI refined at 2.0-A resolution.“;
RL Biochemistry 14:4943-4952(1975).
CC -I- MISCELLANEOUS: The C region of this chain has the INV (1,2)CC marker.
CC —I~ MISCELLANEOUS: This is a Hence-Jones protein.
DR PIR; A91663; KIHURE.
DR PDB; 1AR2; X-ray; ®=1—107.
DR 'PDB;”1BWW; x-ray; A/B=1-107.
DR PDB; lREI; x-ray; A/B=l-107.
DR GO; 60:0005576; C:extracellular; NAS.
DR GO; 60:0003823; P:antigen binding; NAS.
DR GO; 60:0006955; P:immune response; NAS.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig;v.
DR Pfam; PP00047; ig; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; 9550835; IG_LIKE; 1.
KW BD-structure; Bence-Jones protein; Direct protein sequencing;
Kw Immunoglobulin v region.
FT DOMAIN 1 23 Framework-1.
FT DOMAIN 24 34 Complementarity-determining-1.
FT DOMAIN 35 49 Framework-2.
FT DOMAIN 50 56 Complementarity-determining-2.

Regeneron Exhibit 1024.0880



Tue Mar 15 17:26:11 2005

FT DOMAIN 57 88 Framework—3.
FT DOMAIN 89 97 Complementarity-determining-3.FT DOMAIN 98 107 Framework-4.
FT DISULFID 23 88
FT STRAND 4 7
FT STRAND 10 13
FT TURN 15 16
FT STRAND 19 25
PT TURN 30 31
FT STRAND 33 38
FT TURN 40 41
PT STRAND 45 49
FT TURN 50 52
FT STRAND 53 54
PT TURN 56 57
FT TURN 60 61
FT STRAND 62 67
FT TURN 68 69
FT STRAND 70 75
FT HELIX 80 82
ET STRAND 84 90
FT STRAND 97 98
PT STRAND 102 106
FT NON_TER 108 108
SQ SEQUENCE 108 AA; 11902 MW; 9E8143E11888CE2A.CRC64;

Query Match 81.0%; Score 466; D8 1; Length 108;
Best Local Similarity 80.6%; Pred. No. 3.4e-40;
Matches 87; Conservative 10; Mismatches 11; Indels 0; Gaps 0;

°’ 1 fi’T‘6’???T???T??Y‘F??YTTTTST???1SNTTT‘H??“7?T?TWT”?STHSTTT? ‘°Db l DIQMTQSPSSLSASVGDRVTITCQASQDIIKYLNWYQQTPGKAPKLLIYEASNLQAGVPS 60

0y 61 RFSGSGSGTDPTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108
IIIHIIHI ||I|H||H IHIIHI HI=H||H|=H |

Db 61 RFSGSGSGTDYTFTISSLQPEDIATYYCQQYQSLPYTPGQGTKLQITR 108

RESULT 13
OSUL7O
ID Q9UL70 PRELIMINARY; PRT; 108 AA.
AC 090L70;
DT 01-MAY-2000 (TrEMBLrel. 13, Created)
DT 01-MAY-2000 (TrEMBLrel. 13, Last sequence update)
DT 01-OCT-2003 (TrEMBLrel. 25, Last annotation update)
DE Myosin-reactive immunoglobulin light chain variable region
DE (Fragment).
OS Homo sapiens (Human).
0C Bukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606:
RN [1]
RP SEQUENCE FROM N.A.
RX MEDLINE=98277139; PubMed=9614934; DOI=10.1006/clin.1998.4531;
RA Wu x., Liu 3., Van der Merwe P.L., Kalis N.N., Berney S.M..
RA Young D.C.;
RT "Myosin-reactive autoantibodies in rheumatic carditis and normal
RT £etus.";
RL Clin. Immunol. Immunopathol. 87:184-192(1998).
DR EMBL; AF035044; AAD56280.1; -.
DR PIR; PH0863; PH0863.
DR HSSP; 901607; lBWW.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR SMART; SM00406; IGv; 1.
DR PROSITE; P850835; IG_LIKE; 1.
FT NON_TER 1 1
FT NON_TER 108 108
SQ SEQUENCE 108 AA; 11633 MW; B7BEDC3E4lFCCA37 CRC64;

Query Match 80.9%; Score 465; D8 2; Length 108;
Best Local Similarity 83.3%; Pred. No. 4.3e—40;

us-09-723-752b-115.rup
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6; Mismatches 12; Indels 0; Gaps 0;

Qy l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
llldlllHlllHlllHllllll HlllllllHll H III | IIIIH

Db 1 DIQMTQSPSSLSASVGDRVTITCRASQGISNYLAWYQQKPGKVPKSLIYAASTLQSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108
lHlllHlllHlllHllll|l|Hl=ln | HI lellHDb 61 RFSGSGSGTDFTLTISSLQPEDVATYYCQKYNSAPRTFGPGTKLBIKR 108

RESULT 14
QSPIH7
ID 06P1H7 PRELIMINARY; PRT; 236 AA.
AC QGPIH7;
DT 05-JUL-2004 (TrEMBLrel. 27, Created)
DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
DT 05—JUL-2004 (TrEMBLrel. 27, Last annotation update)
DB Hypothetical protein.
05 Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUE=Lung;
RX MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;
RA Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,

€§¥§§33§§§§§§§§§§§§§§§§
Klausner R.D., Collins F.S., Wagner L., Shenmen C.M., Schuler G.D.,
Altschul 8.8., Zeeberg B., Buetow K.H., Schaefer C.F., Bhat N.K.,
Hopkins R.F., Jordan H., Moore T., Max 5.1., Wang J., Hsieh F.,
Diatchenko L., Marusina x., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Scares M.B., Eonaldo M.F., Casavant T.L., Scheetz T.E.,
Brownstein M.J., Usdin T.B., Toshiyuki s., Carninci P., Prange C.,
Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
Richards 5., Worley K.C., Hale 8., Garcia A.M., Gay L.J., Hulyk s.w.,
Villalon D.K., Muzny D.M., Sodergren E.J., Lu x., Gibbs R.A.,
Fahey J., Helton 8., Ketteman M., Madan A., Rodrigues S., Sanchez A.,
Whiting M., Madan A., Young A.C., Shevchenko Y., BouEEard G.G.,
Blakesley R.W., Touchman J.w., Green E.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
Krzywinski M.I., Skalska 0., Smailus D.E., Schnerch A., Schein J.E.,
Jones S.J., Marra M.A.;
"Generation and initial analysis of more than 15,000 full-length human
and mouse cDNA sequences.";
Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
[2] '
SEQUENCE FROM N.A.
TISSUB=Lung;
Strausberg R.;

RL Submitted (JUL-2002) to the EMBL/GenBank/DDBJ databases.
DR EMBL; BC034141; AAH34141.1; —.
DR HSSP; P01607; 1AR2.
DR InterPro; IPR003599; 19.
DR InterPro; IPR007110; Ig-like. w
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPR003006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR Pfam; P807654; Cl-set; 1.
DR SMART; SM00409; IG; 2.
DR SMART; SM00407; IGcl; 1.
DR SMART; SM00406; 16v; 1.
DR PROSITE; P850835; IG_LIKE; 2. .
DR PROSITE; P500290; IG_MHC; UNKNOWN_1.
KW Hypothetical protein.
SQ SEQUENCE 236 AA; 25603 MW; 88C561106861213F CRC64;

Query Match 80.9%; Score 465; DB 2; Length 236;
Best Local Similarity 83.6%; Pred. No. 1.1e-39; '
Matches 92; Conservative 6; Mismatches 12; Indels o; Gaps‘ o;

Qy 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYETSSLHSGVPS 60
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Db 23 DIOLTQSPSFLSASVGDRVTITCRASQGISSYLAWYQQKPGKAPNLLIYAASTLQSGVPS 82

0y 51 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
|||||||||=||||||l||l|||||i|||| == | |||||||l|||llDb as RFSGSGSGTEFTLTISSLQPEDFATYYCQQLNSSPPTFGGGTKVEIKRTV 132

RESULT 15
KV1A_HUMAN
ID KVlA HUMAN STANDARD; PRT; 109 AA.
AC 901533;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 05-JUL-2004 (Rel. 44, Last annotation update)
DE Ig kappa chain V-I region AG.
OS Homo sapiens (Human).
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
ox NCBI_TaxID=9606;
RN [1]
RP SEQUENCE.
RX MEDLINB-69234734; PubMed=4893682i
RA Titani K., Shinoda T., Putnam F.w.;
RT "The amino acid sequence of a kappa type Bence-Jones protein. 3. The
RT complete sequence and the location of the disulfide bridges.“;
RL J. Biol. Chem. 244:3550-3560(1969).
CC -I- MISCELLANEOUS: The C region of this chain has the INV (3) marker.
CC -I- MISCELLANEOUS: This is a Bence-Jones protein.
DR PIR; A0186l; K1HUAG. ‘
DR HSSP; 901607; Iwa. .
DR GO; 60:0005576; C:extracellular; NAS.
DR GO; GO:0003823; Ezantigen binding; NAS.
DR GO; 60:0006955; P:immune response; NAS.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PP00047; 19; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 1.
Kw Bence-Jones protein; Direct protein sequencing;
KW Immunoglobulin V region.FT DOMAIN 1 23 Framework—1.
FT DOMAIN 24 34 Complementarity-determining-1.
FT DOMAIN 35 49 Framework-2.
PT DOMAIN 50 56 Complementarity-determining—2.PT DOMAIN 57 88 Framework—3.
FT DOMAIN 89 97 Complementarity-determining-3.
FT DOMAIN 9B 107 Framework-4.
FT DISULFID 23 88
FT NON_TER 108 108
$0 SEQUENCE 108 AA; 11992 MW; E3BBBZ46C18POC4F CRC64;

Query Match 80.7%; Score 464; DB 1; Length 108;
Best Local Similarity 81.5%; Pred. No. 5.5e-40;
Matches 88;_ Conservative '8; Mismatches 12; Indels O; Gaps 0;

°’ 1 11?"???WTT???YT??YTTT?S?T??TS"T?TYT??K?°TT?TVTT‘1'"?S‘I‘HS‘EW 6°
Db 1 DIQMTQSPSSLSASVGDRVTITCQASQDINMYLNWYQQGPKKAPKlLIYDASNLETGVPS 60

CY 61 RPSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108

Illlll lllll Ill lllll llllllll |=| lllllll |||| ,Db 61 RFSGSGFGTDFTFTISGLQPEDIATYYCQQYDTLPRTFGQGTKLEIKR 108 '

Search completed: March 14, 2005, 20:49:19Job time : 78.193 secs
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26 635 96.5 118 3 AABl3381 Aab13381 F(ab)-12
GenCore version 5.1.6 27 635 96.5 118 3 1411813389 Aab13389 Anti-VBGF

Copyright (c) 1993 — 2005 Compugen Ltd. ' 28 635 96.5 118 5 ABPSl247 Abp61247 Humanised. 29 635 96.5 123 2 MW70617 Aaw70617 Anti-VEGF
- 30 635 96.5 123 5 ABP61186 Abp61186 Humanised

OM protein - protein search, using aw model 31 635 96.5 123 8 ADG31767 Adga1767 V(H) doma32 635 96.5 123 8 AD631780 Ad931780 V(H) dome
Run on: March 14, 2005, 20:21:17 ; Search time 94.4518 Seconds 33 635 96.5 231 7 ADC26155 Adc26155 Parent an

(without alignments) 34 635 96.5 476 8 ADQ90736 Adq90736 Anti-VEGP
483.186 Million cell updates/sec 35 633 96.2 123 8 ADG31892 Adg31892 V(H) prot36 631 95.9 118 2 MW70680 Aaw70680 Anti-VEGF

Title: US-09-723-7528-116 37 631 95.9 118 5 ABP61249 Abp61249 Humanised
Perfect score: 658 3B 629 95.6 123 2 AAW70697 Aaw70697 Anti-VBGF
Sequence: 1 EVQLVESGGGLVQPGGSLRL. . . . . ..... YPYYYGTSHWYFDVWGQGTL 118 39 629 95.6 123 5 ABP61266 Abp61266 Humanised

- 40 629 95.6 123 8 ADG31895 Adg31895 V(H) prot
Scoring table: 8110801462 41 627.5 95.4 121 3 AABOS902 Aab05902 P(ab)-12

Gapop 10.0 , Gapext 0.5 42 627.5 95.4 , 121 3 MBl3391 Aabl3391 Anti-VEGF43 625.5 95.1 234 7 ADC26161 Adc26161 Anti-VEGF

Searched: 2105692 seqs, 386760381 residues 44 620.5 94.3 234 7 ADC26163 Adc26163 Anti-VEGF- 45 618 93.9- 123 2 AAW70626 Aaw70626 Humanised
Total number of hits satisfying chosen parameters: 2105692

Minimum DB seq length: 0 . ALIGNMENTS
Maximum 08 seq length: 2000000000 ~ .

Post-processing: Minimum Match 0% RESULT 1Maximum Match 100% AAW70686
Listing first 45 summaries ID AAW70686 standard; peptide; 118 AA.XX

Database : A_Geneseq_16Dec04:' ' AC AAW70686;1: geneseqp19803:'
2: geneseqp1990sz' 27-JAN-1999 (first entry)
3: geneseqp2000s:'
4: genesequOOls:' Anti-VEGF humanised antibody variable heavy domain of variant Y0313—1.
5: geneseqp2002s:'
6: genesequooaasz~ Heavy variable domain; murine; humanised_antibody;
7: geneseqp2003bs:' anti-vascular endothelial growth factor antibody; anti-VEGF antibody;
8: geneseqp2004sz' VEGF-induced angiogenesis; tumour; retinal disorder;

_ ageorelated macular degeneration; diabetic retinopathy;
Pred. No. is the number of results predicted by chance to have a rheumatoid arthritis; psoriasis; atherosclerosis; Grave’s disease.
score greater than or equal to the score of the result being printed, ratataaataaaaa§g§3§and is derived by analysis of the total score distribution. Synthetic.Mus sp.

SUMMARIES Homo sapiens.
%

Result Query W09845331-A2.
No. Score Match Length DB ID Description---------------------------------------------------------------------------- 15-OCT-1998.

l 658 100.0 118 2 AAW70686 Aaw70686 Anti—VEGF
2 658 100.0 118 2 AAW70688 Aaw70688 Anti-VEGF PF o3-APR-1998; SBWO—U5006604.
3 658 100.0 118 3 AABl3385 Aabl3385 Anti-VEGF xx
4 658 100.0 118 3 AABl3384 1181313384 Anti—VEGF PR 07-APR-1997; 97US-00833504.
5 658 100.0 118 5 ABP61255 Abp61255 Humanised PR 06-AUG-1997; 97US—00908469.
6 658 100.0 118 5 ABPSl257 Abp61257 Humanised xx
7 658 100.0 123 8 ADG31769 Adg31769 V(H) doma PA (GETH ) GENENTECH INC.
8 658 100.0 254 5 ABPSl953 Abp51953 Plasmid p XX
9 658 100.0 476 5 148581110 Abbelllo Anti-VEGF PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;

10 658 100.0 476 8 AD014129 Ad014129 Plasmid p XX
11 658 100.0 476 8 ADQ90730 Adq90730 Anti-VEGF DR WPI; 1998-568337/48.
12 654 99.4 117 7 ADF09953 Adf09953 Antibody xx
13 654 99.4 117 7 ADF10058 Adf10058 VEGF anti PT New humanised antibody with affinity for vascular endothelial growth
14 649 98.6 118 2 AAW70682 Aaw70682 Anti-VEGF PT factor - for treatment of tumours, retinal disease and other angiogenic
15 649 98.6 118 3 AABOS900 Aab05900 F(ab)-12 PT states, also related nucleic acid, vectors and transformed cells.
16 649 98.6 118 3 AA813382 Aabl3382 Anti—VEGF XX ,
17 649 98.6 118 S ABP61251 Abp61251 Humanised PS Example 3; Fig 108; loopp; English.18 645 98.0 231 7 ADC26162 Adc26162 Anti-V86? XX
19 640 97.3 118 2 AAW70684 Aaw70684 Anti—VEGF CC The present sequence represents a variable heavy domain of an affinity-
20 640 97.3 118 3 AA813383 Aab13383 Anti-VEGF CC matured anti-vascular endothelial growth factor (anti—VEGF) antibody
21 640 97.3 118 5 A3961253 Abp61253 Humanised CC variant. The sequence is used in the course of the invention to produce
22 640 97.3 231 7 ADC26158 . Adc26158 Anti-VEGF CC the humanised anti-VEGP antibody of the invention. The humanised
23 638 97.0 123 8 ADG31894 Adg31894 V(H) prot CC antibodies are used to inhibit VEGF-induced angiogenesis, particularly
24 635 96.5 118 2 AAW70678 Aaw70678 Anti-VEGF CC for treating or preventing tumours (of any type) and retinal disorders
25 635 96.5 118 3 AA805899 . Aab05899 Humanised CC (e.g. age-related macular degeneration or diabetic retinopathy). They can
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CC also be used to treat other conditions that involve angiogenesis, e.g.
CC rheumatoid arthritis, psoriasis, atherosclerosis, Grave's disease, etcXX
so Sequence 118 AA;

Query Match 100.0%; Score 658; DB 2; Length 118;
Best Local similarity 100.0%; Pred. No. 2.6e-56;
Matches 118; Conservative o; Mismatches 0; Indels 0; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IIIIIIIIlll|||llllllllllllllllll|IIllIllllllllllllllllllllllDb 1 BVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
llllllllll||||IIIIII|||llllllllllllllllllllllIIHIIIIIIIIIDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 2
~ AAW70688

ID AAW70688 standard; peptide; 118 AA.

AAW70688;

27-JAN-1999 (first entry)

DE Anti-VEGF humanised antibody variable heavy domain of variant Y0317.

Heavy variable domain; murine; humanised antibody;
anti-vascular endothelial growth factor antibody; anti-VEGF antibody;
VEGF-induced angiogenesis; tumour; retinal disorder;
age-related macular degeneration; diabetic retinopathy;
rheumatoid arthritis; psoriasis; atherosclerosis; Grave's disease.

Synthetic.
Mus sp.
Homo sapiens.

W09845331-A2.

15-0CT-1998.

03-APR-1998; 98WO-USOO6604.

07-APR-1997; 9705-00833504.
06-AUG-1997; 97US-00908469.

(GETH ) GENENTECH INC.

Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;

DR WPI; 1998-568337/48.

PT New humanised antibody with affinity for vascular endothelial growth
PT factor - for treatment of tumours, retinal disease and other angiogenic
PT states, also related nucleic acid, vectors and transformed cells.

PS Claim 25; Fig 103; 10099; English.

CC The present sequence represents a variable heavy domain of an affinity-
CC matured antievascular endothelial growth factor (anti—VEGF) antibody
CC variant. The sequence is used in the course of the invention to produce
CC the humanised anti-VEGF antibody of the invention. The humanised
CC antibodies are used to inhibit VEGF-induced angiogenesis, particularly
CC for treating or preventing tumours (of any type) and retinal disorders
CC (e.g. age-related macular degeneration or diabetic retinopathy). They can
CC also be used to treat other conditions that involve angiogenesis, e.g.
CC rheumatoid arthritis, psoriasis, atherosclerosis, Grave's disease, etc

80 Sequence 118 AA;

Query Match 100.01; Score 658; DE 2; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.6e-56;

\

us-09-723-752b-116.rag Page 2

Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Dy 1 BVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
|||l||||||||||l||||l||||||||IlllllllIIIIIIIIIIIIIIIIIIIIIIII

Db l BVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTANLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
H|llIlllllllllllllllllllillIII|I|llllllllllllllllllllllllDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 3
AAB13385
ID AA813385 standard; protein; 118 AA.XX
AC AA813385;
XX
DT 21-Nov-2000 (first entry)
XX
DE Anti-VEGF antibody YO317 heavy chain variable domain.XX
Kw YO317; vascular endothelial cell growth factor; VEGF; antibody;
KW antiinflammstory; cerebroprotective; cytostatic; antirheumatic;
Kw antiarthritic; antipsoriatic; antiarteriosclerotic; antidiabetic;
KW antithyroid; excessive neovascularisation; tumour; rheumatoid arthritis;
KW psoriasis; atherosclerosis; diabetes; retrolental fibroplasia;
KW neovascular glaucoma; haemangioma; thyroid hyperplasia; Grave's disease;
KW tissue transplantation; inflammation; oedema; trauma;
Kw complementarity determining region; CDR.XX
OS unidentified.
XX
PH Key Location/Qualifiers
FT Region 26. .35
FT ‘ /1abel= CDR-Hl
FT Region 50. .66
FT /label= COR-HZ
FT Region 70. .79
FT /labe1= COR-7
FT Region 99. .112
FT /label= CDR-H3
XX .
PN W0200037502-A2.
XX
PD 29-JUN-2000.
XX
PF OS—DEC-1999; 99W0—U8029475.
XX
PR 22-DEC-1998; 98US-002l8481.
XX
PA (GETH ) GENENTECH INC.
XX
PI Van Bruggen N, Ferrara N;
XX
DR WPI; 2000-442646/38.
XX
PT Treating edema, tumors, rheumatoid arthritis, psoriasis, atherosclerosis,
PT diabetes and chronic inflammation in a mammal, comprises administering a
PT human vascular endothelial cell growth factor antagonist.XX
PS Disclosure; Fig 143; 60pp; English.XX
CC The present sequence is the heavy chain variable region of the affinity
CC matured anti-vascular endothelial cell growth factor (anti-VEGP) antibody
CC Y0317. Humanised F(ab)-12 and affinity matured anti-VEGP antibodies may
CC be used to treat conditions characterised by undesirable excessive
CC neovascularisation. Such conditions include tumours (especially solid
CC ones), rheumatoid arthritis, psoriasis, atherosclerosis, diabetes and
CC other retinopathies, retrolental fibroplasia, age-related macular
CC degeneration, neovascular glaucoma, haemangiomas, thyroid hyperplasias
CC (including Grave's disease), corneal and other tissue transplantation,
CC and chronic inflammation. Oedemas associated with tumours, strokes and
CC head trauma, and ascites associated with malignancies, meig's syndrome,
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CC lung inflammation, nephrotic syndrome, pericardial effusion and pleural
CC effusion, may also be treated. Monoclonal antibodies are generated in
CC hybridoma cells and those with affinity for VEGF are identified by
CC immunoprecipitation or by an in vitro binding assayXX
50 Sequence 118 AA;

Query Match ‘100.0%; Score 658; DB 3; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.6e-56;
Matches 118; Conservative O; Mismatches 0; Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGXGLEWVGWINTYTGEPTY 60
HIIIHlilHlllHIIIHlIIH|||HIIIHIIIHIIIHIIIHIIIHIIIDb 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADPKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
|l||IlllllllIlllllllllllllllllllllIlllllllllllllllllllllllDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAXYPYYYGTSHWYFDVWGQGTL 118'

RESULT 4
AABl3384
ID AA513384 standard; protein; 118 AA.XX
AC AA313384;

21-Nov-2000 (first entry)

Anti-VEGP antibody Y0313-1 heavy chain variable domain.

YO313-1; vascular endothelial cell growth factor; VEGP; antibody;
antiinflammatory; cerebroprotective; cytostatic; antirheumatic;
antiarthritic; antipsoriatic; antiarteriosclerotic; antidiabetic;
sntithyroid; excessive neovascularisation; tumour; rheumatoid arthritis;
psoriasis; atherosclerosis; diabetes; retrolental fibroplasia;
neovascular glaucoma; haemangioma; thyroid hyperplasia; Grave's disease;
tissue transplantation; inflammation; oedema; trauma;
complementarity determining region; CDR.3333333§§8§§§§§§§§§§8§3§ Unidentified.

Key Location/Qualifiers
Region 26. .35

/labela CDR-Hl
Region 50. .66

/1abel= CDR-H2
Region 70. .79

/labe1= CDR-7
Region 99. .112

FT llabe1= COR-H3
XX
PN W0200037502-A2.
XX
PD 29-JUN-2000.
XX
PP 09-DEC-1999; 99WO-USOZ9475.
XX
PR 22-DEC-199B; 98U8-00218481.
XX
PA (GETH ) GENENTECH INC.
xx
PI Van Bruggen N, Ferrara N;XX
DR WPI; 2000-442646/38.XX
PT Treating edema, tumors, rheumatoid arthritis, psoriasis, atherosclerosis,
PT diabetes and chronic inflammation in a mammal, comprises administering a
PT human vascular endothelial cell growth factor antagonist.XX
PS Disclosure; Fig 148; 60pp1 English.XX
CC The present sequence is the heavy chain variable region of the affinity
CC matured anti-vascular endothelial cell growth factor (anti-VEGF) antibody

us-o9-723-75'2b-116mag Page 3

CC Y0313-1. Humanised F(ab)-12 and affinity matured anti-VEGP antibodies may
CC be used to treat conditions characterised by undesirable excessive
CC neovascularisation. Such conditions include tumours (especially solid
CC ones), rheumatoid arthritis, psoriasis, atherosclerosis, diabetes and
CC other retinopathies, retrolental fibroplasia, age-related macular
CC degeneration, neovascular glaucoma, haemangiomas, thyroid hyperplasias
CC (including Grave's disease), corneal and other tissue transplantation,CC and chronic inflammation. Oedemas associated with tumours, strokes and
CC head trauma, and ascites associated with malignancies, meig's syndrome,
CC lung inflammation, nephrotic syndrome, pericardial effusion and pleural
CC effusion, may also be treated. Monoclonal antibodies are generated in
CC hybridoma cells and those with affinity for VEGF are identified by
CC immunoprecipitation or by an in vitro binding assay

80 Sequence 118 AA;

Query Match 100.0%; Score 658; DB 3; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.6e-56;
Matches 118; Conservative o; Mismatches 0; Indels 0; Gaps 0;

Dy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
I|ll|I||I|l|lllll||||l||||||||H||||||||IIIIIIIIIIIIIIIIIHIDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFXRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
IH||lH|IIH||IHI|IHII|HIIIHIIIHIIIHIIIHIIIHIIIHDb 61 AADFKRRPTPSLDTSXSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 115

RESULT S
ABP61255
ID ABP61255 standard; protein; 118 AA.XX
AC ABP61255;
XX
DT 20-SEP-2002 (first entry)XX
DE Humanised anti-VEGP Y0313-1 antibody variable heavy domain.
xx ,
KW Cytostatic; ophthalmological; humanised; antibody; anti-VEGF; VEGF;
KW vascular endothelial growth factor; angiogenesis inhibitor; tumour;
KW retinal disorder; intraocular neovascular disorder; Y0313-1; heavy chain;
KW variable domain.
XX
OS Homo sapiens.
OS Mus sp.
OS Synthetic.XX
PH Key Location/QualifiersFT Domain 26. .35
PT /labe1= CDR-Hl
FT Domain 50. .66
FT /label= CDR-H2
FT Domain 70. .79
FT /label= COR-7
FT Domain 99. .112

.FT /labe1= CDR-HS
XX
PN US2002032315-A1.
XX
PD 14-MAR-2002.
XX
PF vOS-APR-199B; 9803-00056160.
XX
PR 06-AUG-1997; 97US-0054856P.
XX
PA (BACA/) BACA M.
PA (WELL/) WELLS J A.
PA (PRESI) PRESTA L G.
PA (LOWM/) LOWMAN H 3.
PA (CHEN/) CHEN Y M.

PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;
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XX
DR WPI; 2002-517920/55.
XX
PT New humanized anti-VEGF (vascular endothelial growth factor) antibodies
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a
PT mammal, particularly for treating tumor or retinal disorders.XX
PS Example 3; Fig 10; 4799; English.XX
CC The present invention relates to humanised anti-VEGF (vascular
CC endothelial growth factor) antibodies or a variant of a parent anti-VEGF
CC antibody, which binds human VEGF. The anti-VEGF antibodies are useful for
CC inhibiting VEGF-induced angiogenesis in a mammal (particularly a human),
CC particularly those having a tumour or a retinal disorder e.g. intraocular
CC neovascular disorders. The present sequence is an exemplary heavy chain
CC variable domain of the humanised anti—VEGF antibody of the inventionXX
30 Sequence 118 AA;

Query Match 100.0%; Score 658; D8 5; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.6e-56;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHI

Db 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

CY 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHI

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 6
ABP61257
ID ABP61257 standard; protein; 118 AA.XX
AC ABP61257;
XX
DT 20-SEP-2002 (first entry)XX
DB Humanised anti-VEGF Y0317 antibody variable heavy domain.XX
Kw Cytostatic; ophthalmological; humanised; antibody; anti-VEGF; VEGF;
Kw vascular endothelial growth factor; angiogenesis inhibitor; tumour;
KW retinal disorder; intraocular neovascular disorder; Y0317; heavy chain;Kw variable domain. '
XX
OS Homo sapiens.
OS Mus sp.
08 Synthetic.
XX .
PH Key Location/Qualifiers ‘
FT Domain 26. .35
FT /1abel= CDR-Hl
FT Domain 50. .66
FT /1abe1= CDR-HZ
FT Domain 70. .79
FT llabel= COR-7
FT Domain 99. .112
PT /label= CDR-H3XX
PN U82002032315‘A1.
XX
PD 14-MAR-2002.
XX
PP 06-APR-1998; 98US-00056160.
XX .
PR 06-AUG—1997; 97US-0054856P.
XX .
pa (BACA/) BACA M.
PA (WELL/) WELLS J A.
PA (PREsl) PRESTA L G.
PA (LOWMI) LOWMAN H s.

us-09-723-7S2b—116.rag Page 4

PA (CHEN/) CHEN Y M.XX
PI Baca M, Wells JA, Presta LG, Lowman HE, Chen YM;XX
DR WPI; 2002-517920/55.XX
PT New humanized anti-VEGF (vascular endothelial growth factor) antibodies
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a
PT mammal, particularly for treating tumor or retinal disorders.XX
PS Claim 25; Fig 10; 47Pp; English.XX

CC The present invention relates to humanised anti-VEGF (vascular
CC endothelial growth factor) antibodies or a variant of a parent anti—VEGF
CC antibody, which binds human VEGF. The anti-VEGF antibodies are useful for
CC inhibiting VEGF-induced angiogeneeis in a mammal (particularly a human),
CC particularly those having a tumour or a retinal disorder e.g. intraocular
CC neovascular disorders. The present sequence is an exemplary heavy chain
CC variable domain of the humanised anti-VEGF antibody of the invention
XX
50 Sequence 118 AA;

Query Match 100.0%; Score 658; DE 5; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.6e—56;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps O;

Qy l EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIHIHIHlHIHIHIHIHIHIHIHIHIHDb 1 BVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

°’ ‘1 1W7???fTf???T?’f?TT‘fT?‘T“fi‘rTfiTTTYTTC“IIn“; TTTT?TT?YTT?YTT??TT “9H
Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGOGTL 118

RESULT 7
ADG31769
ID AD631769 standard; protein; 123 AA.XX

AC AD631769; .

26-FEB—2004 (first entry)

v(H) domain of matured humanised murine anti—VEGF antibody SquD3.

protein library; in silico; VEGP; vascular endothelial growth factor;
antibody; computational prediction; V(H) domain; mouse; murine.

Synthetic.
Mus sp. '

WO2003099999-A2.

04-DEC-2003.

20-MAY-2003; 2003W0-U8016037.

20-MAY-2002: 2002US-00153159.
20-MAY-2002; 2002US—00153176.

(ABMA-) ABMAXIS INC.

Luo P, Hsieh M, zhong P, Wang C, Cao Y, Liu s;

WPI; 2004-035117/03.

figfiflfigfig'é’fig§§§§§88§§§§8§3§
PT Constructing antibody libraries for generating protein libraries with
PT improved biological function comprising selecting from tester protein
PT sequences two peptide segments having 15% sequence identity with the lead
PT sequence.
XX
PS Disclosure; SEQ ID NO 3; 354pp; English.xx
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CC This invention relates to a novel method for the generation and screening
CC of a protein library in silico. Specifically, it refers to a high-
CC throughput method optimised for the identification of anti-VEGP (vascular
CC endothelial growth factor) antibodies with improved binding affinities
CC for their target antigen (VEGF), using computational prediction. The
CC present invention describes selecting proteins with a desirable function
to based on their structural similarity to the target structural or
CC functional motif of a lead protein of interest. Accordingly, these
CC protein libraries are functionally biased with increased diversity so as
CC to increase the chance of identifying novel hits or combinations of
CC mutants with enhanced binding affinity. Furthermore, the sequence profile
CC based on the multiple structure alignment of the available lead structure
CC allows the sampling of a larger sequence space than by traditional,
CC multiple sequence alignment approaches. This polypeptide sequence is the
CC V(H) domain of affinity matured humanised murine anti-VEGF antibody, used
CC in an exemplification of the invention.XX
SQ Sequence 123 AA;

Query Match 100.0%; Score 658; D8 8; Length 123;
Best Local similarity 100.0%; Pred. No. 2.7e-56;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Qy l EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHlHIHlHlHIHlHiHlHlHIHIHIHIHIH

Db l EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

°Y “ M”;| ITfiTTTTfiTf‘T’fiT‘I‘TT‘fW‘i‘Tm;l ITT?Y‘”°“”"“““WM°°G“IIIHIIHIIHIIHIIHIIH
Db 61 AADFKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 8
ABPSlSSB
ID ABP51953 standard; protein; 254 AA.xx
AC ABP51953;
XX
DT 09-OCT-2002 (first entry)XX
DE Plasmid pY0317 anti-VEGF Fab amino acid sequence SEQ ID NO:2 #2.XX

KW Bacterial host; protease; degP; pro; spr; anti-VEGF antibody; antibody;
KW humanised; Apoz ligand; anti-CD18; anti-tissue factor; 2C4; anti-C020;
KW anti-vascular endothelial growth factor; anti-Her-Z; anti—CD40; Fab;
KW anti-CDlla; Fab'; Fab’2; Fab'2-leuoine zipper fusion; anti-VEGF Fab.XX
OS Mus sp.
OS Escherichia coli.
OS Synthetic.XX
PH Key Location/Qualifiers
PT Peptide 1. .23
FT /labe1= signal
FT Protein 24. .254

PT /label= anti-VEGF_FabXX
PN WO200248376-A2.
xx
PD 20-JUN-2002.
XX
PF 07-DEC-2001; 2001WO-USO47581.XX
PR ld-DEC-2000; 2000US-02561629.
XX
PA (GETH ) GENENTECH INC.
XX
PI Chen CY;
XX
DR WPI; 2002-583522/62.
DR N-PSDB; ABO73919.xx

PT Novel Escherichia coli strain useful for producing polypeptide, deficient

us-o9-723-7'52b-116.rag \ Page 5

PT in degP and pro encoding protease, and harboring mutant spr gene, product
PT of gene suppresses growth phenotypes of strains harboring pro mutants.XX
PS Example 1; Fig 1D-E; 63p?) English.XX
CC The present invention describes an Escherichia coli strain (1) deficient
CC in chromosomal degP and pro encoding protease DegP and Pro, respectively,
CC. and'harbouring a mutant spr gene, the product of mutant spr gene
CC suppresses growth phenotypes exhibited by strains harbouring pro mutants.
CC (I) is useful for producing a polypeptide, by culturing (1) comprising
CC nucleic acid encoding the polypeptide, which is heterologous to the
CC strain, such that the nucleic acid is expressed, and recovering the
CC heterologous polypeptide from the strain. The heterologous polypeptide is
CC proteolytically sensitive. Culturing of (I) is performed in a fermentor
CC under conditions of high- or low-cell density fermentation. The
CC polypeptide is recovered from the periplasm or culture medium of the
CC strain. The polypeptide is an antibody (humanised or full-length
CC antibody) or Apo2 ligand. The antibody is an anti-CD18, anti-vascular
CC endothelial growth factor (VEGF), anti-tissue factor, 2C4, anti—Her-z,
CC anti-CD20, anti-CD40, or anti-CDlia antibody. The antibody is also an
CC antibody fragment having a light chain (kappa light chain). The antibody
CC fragment is a Fab, Fab', Fab'2 or Fab'z-leucine zipper fusion, anti—CD18
CC Pab’2-leucine zipper fusion, anti-tissue factor Fab'Z-leucine zipper
CC fusion or anti-VEGF Fab, with or without a histidine or lysine tag, anti-
CC tissue factor Fab'z-leucine zipper fusion with a 6-histidine tag, or anti
CC -CD18 Fab'2-leuoine zipper fusion with a 6-histidine tag, and anti-CD18
CC Fab'2-1euoine zipper fusion with a 6-lysine tag. The present sequence
CC represents an anti-VEGP Fab amino acid sequence from the present
CC invention
XX
80 Sequence 254 AA;

Query Match 100.0%; Score 658; DB 5; Length 254;
Best Local Similarity 100.0%; Pred. No. 6.1e-56;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Dy 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
HIHIHIHIH|H|HIHIHIHIHIHIHIHIHIHIHIHIHIHIDb 24 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGBPTY 83

Qy 61 AADPKRRFTPSLDTSXSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHI|Db 84 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGOGTL 141

RESULT 9
ABBElllO
ID ABBElllo standard; protein; 476 AA.XX
AC ABBElllO;
XX .
DT 05-Nov-2002 (first entry)XX
DB Anti—VEGF heavy chain fragment. .XX
KW Immunoglobulin; promoter; cytostatic; antiinflammatory; immunomodulator;
Kw neuroproteotive; CD11; tissue factor; vascular endothelial growth factor;KW VEGP.
XX
OS Synthetic.XX
FH Key Location/Qualifiers
FT Peptide l. .23
FT /note= "STII signal sequence TIR-l“FT Protein 24. .476
FT - /note= “anti—VEGF heavy chain"XX
PN W0200261090-A2.
XX
PD 08-AUG-2002.
XX
PF lB-DEC-ZOOl; 2001WO-USO48691.
XX
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PR 14-DEC-2000; 2000US-0256164P.
XX
PA (GETH ) GENBNTECH INC.
XX
PI Simmons LC, Klimowski L, Reilly DE, Yansura DG;XX
DR WPI; 2002-619253/66.
DR N-PSDB; ABN86646.xx

PT New polynucleotide comprising first and second promoter-cistron pairs,
PT useful for diagnosing, treating or preventing diseases associated with
PT abnormal expression and/or activity of antigens such as inflammatoryPT disorders.
xx .
PS Disclosure; Pig 21A-C; 104pp; English.xx .
CC , The invention provides a polynucleotide, which encodes an immunoglobulin
CC (Ig), comprising a first or second promoter-cistron pair consisting of a
CC first or second promoter and cistron, respectively. The first cistron of
CC the first promoter-cistron pair comprises a first translational
CC initiation region (TIR-L) operably linked to a nucleic acid sequence
CC encoding an 19 light chain and the second cistron of the second promoter-
CC cistron pair comprises a second translational initiation region (TIR-H)
CC operably linked to a nucleic acid sequence encoding an Ig heavy chain.
CC Upon expression of the polynucleotide in a prokaryotic host cell, light
CC and heavy chains are folded and assembled to form a biologically active
CC 19. The antibody of the invention is useful for diagnosing, treating or
CC preventing diseases or conditions associated with abnormal expression and
CC /or activity of one or more antigen molecules e.g. lymphoid malignancies,
CC inflammatory, angiogenic, immunologic, neuronal, glial, astrocytal,
CC hypothalamic or other glandular disorders. The present sequence
CC represents the amino acid sequence of an anti-vascular endothelial'growth
CC factor (VEGF) heavy chain fragment of the cistron vector prG2AP11XX .
SQ Sequence 476 AA;

Query Match ‘ 100.0%; Score 658; DE 5; Length 476;
Best Local Similarity 100.0%; Pred. No. l.2e-55;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDPTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 24 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 83

°Y “ A”)u lT‘f’f’f’ffffi‘l’fffif‘l‘fimfi‘ffi‘ff‘wI If T?TT?T?TW’TT?W?°?TLIII |
Db 84 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 141

RESULT 10
ADOl4129
ID ADOl4129 standard; protein; 476 AA.XX
AC AD014129;

12—AUG-2004 (first entry)

§§§3§8§§§8§§§§§8§3§
Plasmid prG2AP11 expression cassette heavy chain protein SEQ ID N0:9.

antibody; variant heavy chain hinge region; immunoconjugate; cytostatic;
immunosuppressive; immunotherapy; tumour; cancer; immune disorder;
expression cassette; plasmid prGZAPll; anti—VEGF heavy chain.

Synthetic.

"02004042017-A2.

21-MAY-2004.

30-OCT—2003; 2003WO-U5034610.

31-0CT-2002; 2002US-04229529.

us-09-723-752b-116.rag Page 6

PA (GETH ) GENENTECH INC.

PI Reilly D, Yansura DG;

DR WPI; 2004-390607/36.
DR N-PSDB; AD014127.XX
PT New antibody comprising a variant heavy chain hinge region incapable of
PT inter-heavy chain disulfide linkage, useful for treating, preventing,
PT diagnosing, delaying or preventing a disease, e.g. tumor, cancer or
PT immune disorder.

PS Example 1; SEQ ID NO 9; 124pp; English.XX
CC The present invention describes an antibody comprising a variant heavy
CC chain hinge region incapable of inter-heavy chain disulfide linkage. Also
CC described: (1) an antibody lacking inter-heavy chain disulfide linkage;
CC (2) an immunoconjugate comprising the antibody conjugated with a
CC heterologous moiety; (3) a composition comprising the antibody or
CC immunoconjugate, and carrier; (4) an article of manufacture comprising

CC the composition in a container; (5) a golynucleotide encoding theCC antibody or immunoconjugater or a vari nt immunoglobulin heavy chain
CC incapable of inter-heavy chain disulfide linkage; (6) a recombinant
CC vector for expressing the antibody or immunoconjugate; (7) a host cell
CC comprising the recombinant vector; (8) expressing in a host cell an
CC antibody of interest in which at least one inter-heavy chain disulfide
CC linkage is eliminated, and recovering the antibody from the host cell;
CC (9) an aglycosylated antibody produced by the method; and (10) treating,
CC preventing, diagnosing, delaying or preventing a disease in a subject.
CC The antibody has cytostatic and immunosuppressive activities, and can be
CC used in immunotherapy. The antibody, immunoconjugate and methods are
CC useful for treating, preventing, diagnosing, delaying or preventing a
CC disease, e.g. tumour, cancer or immune disorder. The present sequence
CC represents the anti-VEGP heavy chain from the expression cassette of
CC plasmid prG2AP11, which is used in the exemplification of the presentCC invention.
XX
80 Sequence 476 AA;

Query Match 100.0%; Score 658; DB 8; Length 476;
Best Local Similarity ' 100.0%; Pred. No. 1.2e-SS;
Matches 118; Conservative 0; Mismatches O; Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIH(HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 24 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 83

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIIDb 84 AADPKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 141

RESULT 11
ADQ90730
ID AD090730 standard; protein; 476 AA.§
AC AD090730;

21-OCT-2004 (first entry)

Anti-VEGF antibody Y0317 heavy chain protein SEQ ID N0:7.

antibody; antigen binding fragment; cell culture; variable domain;
modified framework region; hypervariable region; cytostatic;
antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
tumour; inflammatory disorder; angiogenic disorder;
immunological disorder; anti-VEGF antibody;
anti vascular endothelial cell growth factor antibody; heavy chain.

Homo sapiens.
Synthetic.

§§88§§§§§§§§gigfi
W02004065417-A2.

Regeneron Exhibit 1024.0888



§3E§E§§§¥§3§3§

Tue Mar 15 17:26:11 2005

05-AUG-2004.

23-JAN-2004; 2004WO-U8001944.

23-JAN-2003; 200303-04424849.

(GETH ) GENENTECH INc.

Simmons‘L;
WPI; 2004-562149/54.
N-PSDB; ADO90702.

PT Producing an antibody or antigen binding fragment in high yield in a cell
PT culture, comprises expressing a variable domain with a modified framework
PT region in a host cell"XX
PS Example 2; SEQ ID NO 7; 161pp; English.XX
CC The present invention describes a method for producing an antibody or
CC antigen binding fragment in high yield in a cell culture. The method
CC comprises expressing a variable domain of the antibody or antigen binding
CC fragment comprising a modified framework region (PR) in a host cell, and
CC recovering the antibody or antigen binding fragment variable domain
CC comprising the modified framework from the host cell. The modified PR inCC the method described above has a substitution of at least one amino acid
CC position with a different amino acid, where the different amino acid is
CC the amino acid found at the corresponding FR position of a human subgroup
CC variable domain consensus sequence that has a hypervariable region 1
CC (HVRl) and/or HVRZ amino acid sequence with the most sequence identity
CC with a corresponding HVRl and/or HVRZ sequence of the variable domain.
CC The antibody or antigen binding fragment variable domain comprises the
CC modified FR that has improved yield in cell culture compared to an
CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
CC immunomodulatory activities, and can be used in antibody therapy. The
CC methods and compositions of the present invention are useful for
CC producing antibodies or antigen binding fragments in cell culture, in
CC particular for improving the yield of recombinant antibodies or antigen
CC binding fragments in cell culture. The antibodies of the invention can be
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
CC inflammatory, angiogenic and immunological disorders. The present
CC sequence represents the heavy chain of an anti-VEGP (vascular endothelial
CC cell growth factor) antibody, which is used in the exemplification of theCC present invention.
xx _ '
SQ Sequence 476 AA;

Query Match 100.0%; Score 658; DE 8; Length 476;
Best Local Similarity
Matches 118;

100.0%; Pred. No. 1.2e-55;
Conservative 0; Mismatches 0; Indels 0; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIH|H|H|HIHIH|HIHIHIHIHIH|HDb 24 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 83

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
IHIHIHIIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 84 AADFKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 141

RESULT 12
ADF09953
ID ADF09953 standard; protein; 117 AA.XX
AC ADF09953;
XX
DT 12-FEB-2004 (first entry)XX
DE Antibody heavy chain variable region 1CZ8(7—4—1).XX
KW Antibody; stability; solubility; antigen binding affinity;

ua-09-723-7'52b-116.rag Page 7

variable region; human.

Homo sapiens.

W02003074679-A2.

12-SEP-2003.

03-MAR-2003; 2003WO-USOOGS9B.

01-MAR-2002; 2002US-0360843P.
29—MAY-2002; 2002US-0384197P.

(XENC-) XENCOR.

Marshall SA, Dahiyat B;Lazar GA, Desjarlais JR,

§E§§§§¥§E§§§§§8§§
DR WPI; 2003-722066/68.

PT Computer optimization of physicochemical properties of antibodies
PT comprises analyzing the interactions of amino acids at variable
PT positions.

PS Disclosure; Fig 2a; 135pP; English.

CC The present invention relates to a method for optimizing at least one
CC physico-chemical property of an antibody by a computational screening
CC method. The method comprises: receiving a template antibody structure;
CC selecting at least one variable position belonging to the antibody
CC structure; selecting at least one amino acid to be considered at the
CC variable position(s); analyzing the interaction of each selected amino
CC acid at each variable position with at least part of the remainder of the
CC antibody, including the selected amino acids at other variable positions;
CC and identifying a set of at least one antibody sequence with at least one
CC optimized physico-chemical property. The method is useful for optimizing
CC the physico-chemical properties of an antibody, especially the stability,
CC solubility, or antigen binding affinity. The optimized antibody may be
CC useful for treating a patient. The present sequence is an antibody
CC variable region sequence used to illustrate the invention.

SQ Sequence 117 AA;

Query Match 99.4%; Score 654; D8 7; Length 117;
Best Local Similarity 100.0%; Pred. No. 6.3e—56;
Matches 117; Conservative o; Mismatches 0; Indels 0; Gaps 0;

°’ 1 E”°TYT?T‘??TY?Ti”?”f“ffifff‘FTTfi‘TfW‘f‘n‘WTfiW’ffiTTTT‘fi‘I’TT ‘°III I III .
Db l EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGT 117
|HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYPDVWGQGT 117

RESULT 13
ADFlOOSB
ID ADPlOOSB standard; protein; 117 AA.XX
AC ADP10058;
xx
DT 12-FEB-2004 (first entry)XX
DE VEGF antibody heavy chain variable region 1CZB.xx
KW Antibody; stability; solubility; antigen binding affinity;
KW variable region; human; VEGF.XX
OS Homo sapiens.XX
PN w02003074679-A2.
XX
PD 12-SEP-2003.
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PP OB-MAR-ZOOB; 2003WO-U5006598.

PR 01-MAR-2002; 200208-0360843P.
PR 29-MAY-2002; 2002US-O384197P.

PA (XENC-) XENCOR.

PI Lazar GA, Desjarlais JR, Marshall SA, Dahiyat B;

DR WPI; 2003-722066/68.

PT Computer optimization of physicochemical properties of antibodies
PT comprises analyzing the interactions of amino acids at variable
PT positions.

PS Example 6; Fig 16a; 135pp; English.

CC The present invention relates to a method for optimizing at least one
CC physico-chemical property of an antibody by a computational screening
CC method. The method comprises: receiving a template antibody structure;
CC selecting at least one variable position belonging to the antibody
CC structure; selecting at least one amino acid to be considered at the
CC variable position(s); analyzing the interaction of each selected amino
CC acid at each variable position with at least part of the remainder of the
CC antibody, including the selected amino acids at other variable positions;
CC and identifying a set of at least one antibody sequence with at least one
CC optimized physico-chemical property. The method is useful for optimizing
CC the physico-chemical properties of an antibody, especially the stability,
CC solubility, or antigen binding affinity. The optimized antibody may be
CC useful for treating a patient. The present sequence is an antibody
CC variable region sequence used to illustrate the invention.

so Sequence 117 AA;

Query Match 99.4%; Score 654; DB 7; Length 117;
Best Local Similarity 100.0%; Pred. No. 6.3e-56;
Matches 117; Conservative 0; Mismatches o; Indels o; Gaps' o;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
lHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb l EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

oy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGT 117
IHIHIHlHIHlHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 61 AADFKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGT 117

RESULT l4
AAW70682
ID AAW70682 standard; peptide; 118 AA.§
AC AAW70682;

27-JAN—1999 (first entry)

Anti-VEGF humanised antibody variable heavy domain of variant Y0243-1.

Heavy variable domain; murine; humanised antibody;
anti-vascular endothelial growth factor antibody; anti-VEGP antibody;
VEGF-induced angiogenesis; tumour; retinal disorder;
age-related macular degeneration; diabetic retinopathy;
rheumatoid arthritis; psoriasis; atherosclerosis; Grave's disease.

§§§§§§§B§S§
05 Synthetic.
OS Mus sp.
05 Homo sapiens.

WO9B45331-A2.
§§§
PD 15-OCT-1998.

PF OB—APR-1998; 98W0-U5006604.

§3§§§¥§EEE§E§88§§§§§§§§S§S§

us-09-723-752b-116.rag ' Page 8

xx
PR O7-APR—1997; 97US-00833504.
PR 06-AUG-1997; 97US-00908469.
XX
PA (GBTH ) GBNENTECH INC.
XX .
PI Baca M, wells JA, Presta LG, Lowman HB, Chen YM;xx
DR WPI; 1998-568337/48.XX
PT New humanised antibody with affinity for vascular endothelial growth
PT factor - for treatment of tumours, retinal disease and other angiogenic
PT states, also related nucleic acid, vectors and transformed cells.XX
Ps Example 3; Fig 105; loopp; English.XX

CC The present sequence represents a variable heavy domain of an affinity-
CC matured anti-vascular endothelial growth factor (anti-VEGF) antibody
CC variant. The sequence is used in the course of the invention to produce
CC the humanised anti-VEGF antibody of the invention. The humanised
CC antibodies are used to inhibit VEGF-induced angiogenesis, particularly
CC for treating or preventing tumours (of any type) and retinal disorders

-CC (e.g. age-related macular degeneration or diabetic retinopathy). They can
CC also be used to treat other conditions that involve angiogenesis, e.g.
CC rheumatoid arthritis, psoriasis, atherosclerosis, Grave's disease, etcXX
SQ Sequence 118 AA;

Query Match 98.6%; Score 649; DE 2; Length 118;
Best Local similarity 98.31; Pred. No. 2e-55;
Matches 116; Conservative 2; Mismatches 0; Indels O; Gaps 0;

Qy l EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGBPTY 60
||||l|II|I|llIll|H|l|ll|||Illlllllllllllllllllllll|||IlllH

Db l EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMTSLR??DT?TTT$?TT?YTT$T?TTTTTY????TL 118lllllllllllllllllllllll lll = =
Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYPDVWGQGTL 118

RESULT 15
AAEOS900
ID AABOSSOO standard; peptide; 118 AA.XX
AC AABOSSOO;

17-OCT-2000 (first entry)

F(ab)-12 antibody variant Y0238-3 heavy chain variable domain.

Humanised; F(ab)-12; heavy chain variable domain; antibody variant;
phage display; randomised library; cytostatic; antiarthritic;
antipsoriatic; antidiabetic; antiinflammatory; antiarteriosclerotic;
vascular endothelial growth factor; VEGF; breast cancer; lung cancer;
retinoblastoma; rheumatoid arthritis; psoriasis; atherosclerosis;
diabetic retinopathy; complementarity determining region; CDR.

Homo sapiens.
Synthetic.
W0200029534—A1.

25-MAY-2000.

16-Nov—1999; 99wo-usoz7153.

18-Nov-1993; aeus-01oas4sp.

(earn ) GENENTECH INC.

Chen YM, Lowman HB, Muller Y;
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DR WPI; 2000—387797/33.
XX

PT Antibody variants with higher binding affinity than native antibodies
PT useful for diagnosis, prevention and treatment of neoplastic and non-
PT neoplastic diseases comprises amino acid insertion in hypervariable
PT region.XX
PS Disclosure; Fig 18; 110pP; English.xx

CC The present sequence is the heavy chain variable domain of the F(ab)-12
CC antibody variant Y0238-3. F(ab)-12 is a humanised anti-vascular
CC endothelial growth factor (VEGP) antibody. F(ab)-12 was the parent
CC antibody used in the production of a large number of antibody variants
CC containing randomised peptide inserts within the complementarity
CC determining regions (CDRs). Phage display libraries were subjected to
CC eight rounds of selection to isolate variants with an antigen binding
CC affinity at least two-fold stronger than the binding affinity of parent
CC antibody for the target VEGF antibody. The anti-VEGF antibody variants
CC may be useful in diagnostic assays for detecting expression of VEGF in
CC cells, tissue or serum. They may also be used in the prevention and
CC treatment of neoplastic diseases such as breast cancer, lung cancer and
CC retinoblastoma, and non-neoplastic diseases including rheumatoid
CC arthritis, psoriasis, atherosclerosis, and diabetic and other
CC proliferative retinopathiesxx
80 Sequence 118 AA;

Query Match 98.6%; Score 649; DB 3; Length 118;
Best Local similarity 98.3%; Pred. No. 2e-55;

.Matches 116; Conservative 2; Mismatches o; Indels 0; Gaps 0;

Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFMGMNWVRQAPGKGLEWVGWINTYTGE PTY 6 O
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 1 BVQLVESGGGLVQPGGS LRLSCAASGYDFTHYGMNWVROAPGKGLEWVGWINTYTGE PTY 6 0

°’ “ WT‘fi’fTTff‘rflfifffififlf‘rfif‘ifififfi’f‘f1’"T¥TT?WT?W???TT “8
Db 6 l AADFKRR FTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGS SHWYFDVWGQGTL 1 1 8

Search completed: March 14, 2005, 20:39:17
Job time : 95.4518 secs
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GenCore version 5.1.6
Copyright (c) 1993 - 2005 Compugen Ltd.

0M protein - protein search, using sw model

Run on: March 14, 2005, 20:30:13 ; Search time 24.3246 Seconds
(without alignments)
362.127 Million cell updates/sec

Title: US-O9-723-7528-116
Perfect score: 658
Sequence: 1 EVOLVESGGGLVQPGGSLRL .......... YPYYYGTSHWYFDVWGQGTL 118

Scoring table: BLOSUM62
Gapop 10.0 , Gapext 0.5

Searched: 513545 seqs, 74649064 residues

Total number of hits satisfying chosen parameters: 513545

Minimum DB seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%
Maximum Match 100%
Listing first 45 summaries

Database : . Issued_Patents AA:'
- /cgn2_6/ptodata/1/iaa/5A_COM8.pep:*

/cgn2_6/ptodata/1/iaa/SB_COMB.pep:'
/cgn2_6/ptodata/1/iaa/6A_COMB.pep:'
/cgn2_6/ptodata/1/iaa/68_COMB.pep:'
/cgn2_6/ptodata/1/iaa/PCTUS COM8.pep:'
/cgn2_6/ptodata/l/iaa/backfflesl.pep:'

mUl-waH
Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

SUMMARIES
%

Result Query
No. Score Match Length DB ID Description

1 649 98.6 118 4 US-O9-440—781-97 Sequence 97, Appl
2 635 96.5 118 4 US—09-440-781-96 Sequence 96, Appl
3 627.5 ' 95.4 121 4 US-09-440-781-99 Sequence 99, Appl
4 613.5 93.2 121 4 US-O9-440-781-98 Sequence 98, Appl
5 611 92.9 491 4 US-10-011-125A-2 Sequence 2, Appli
6 507.5 77.1 118 1 05-08-425-336-126 Sequence 126, App
7 507.5 77.1 118 1 US~08-488-113B-126 Sequence 126, App
8 507.5 77.1 118 1 US-08-477-484B-126 Sequence 126, App
9 507.5 77.1 118 2 US-08-646-360-126 Sequence 126, App

10 507.5 77.1 118 3 08-08-839-765-126 Sequence 126, App
11 507.5 77.1 118 3 US-09-136-389-126 Sequence 126, App
12 507.5 77.1 118 3 US-09-610-838-126 Sequence 126, App
13 507.5 77.1 118 4 US-09-711-485-126 Sequence 126, App
14 507.5 77.1 240 1 08-08-488-1138-147 Sequence 147, App
15 507.5 77.1 240 1 US-08-488-113E-148 Sequence 148, App
16 507.5 77.1 240 1 US-OB-477-484B-147 Sequence 147, App
17 507.5 77.1 240 1 US-08—477-484B-148 Sequence 148, App
18 507.5 77.1 240 2 08-08-646-360-147 Sequence 147, App
19 507.5 77.1 240 2 'US-08-646-360-148 Sequence 148, App
20 507.5 77.1 240 3 08-08-839-765-147 Sequence 147, App
21 507.5 77.1 240 3 US-08-839-765-148 Sequence 148, App
22 507.5 77.1 240 3 US-O9—l36-389-147 Sequence 147, App
23 507.5 77.1 240 3 08-09-136-389-148 Sequence 148, App
24 507.5 77.1 240 3 US-09-610-838-147 Sequence 147, App
25 507.5 77.1 240 3 US-O9-610-838-148 Sequence 148, App
26 507.5 77.1 240 4 US-09-711-485-147 Sequence 147, App
27 507.5 77.1 240 4 03-09-711-485-148 Sequence 146, App
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28 493.5 75.0 118 1 US-08-107-669D-29 Sequence 29, Appl
29 493.5 75.0 118 1 US-08—472-788A-29 Sequence 29, Appl
30 493.5 75.0 118 2 US-08—477-531B-29 Sequence 29, Appl
31 493.5 75.0 118 2 US-08-082-842A-29 Sequence 29, Appl
32 492.5 74.8 118 1 US-08-107-669D-67 Sequence 67, Appl
33 492.5 74.8 118 1 US-08-472-788A-89 Sequence 89, Appl
34 492.5 74.8 118 2 05-08—477—5315-67 Sequence 67, Appl
35 492.5 74.8 118 2 US-08-082-842A-89 Sequence 89, Appl
36 491.5 74.7 122 2 US-07-934-373C—20 Sequence 20, Appl
37 491.5 74.7 122 3 US—08-437-6428-20 Sequence 20, Appl
38 491.5 74.7 122 4 US-08-146-206C-20 Sequence 20, Appl
39 491.5 74.7 122 4 US-09-705—686—20 Sequence 20, Appl
40 491.5 74.7 122 4 US-O9-7OS-392Ae20 Sequence 20, Appl
41 491.5 74.7 122 4 US—09-705-398-20 Sequence 20, Appl
42 491.5 74.7 122 5 PCT-US93—07832-20 Sequence 20, Appl
43 490.5 74.5 122 2 US-O7-934—373C-45 Sequence 45, Appl
44 490.5 74.5 122 3 US-08-437-6423-45 Sequence 45, Appl
45 490.5 74.5 122 4 US-OB-146-206C-26 Sequence 26, Appl

ALIGNMENTS

RESULT 1
US-09—440-781-97
; Sequence 97, Application US/O9440781
; Patent No. 6632926
; GENERAL INFORMATION:
; APPLICANT: Yvonne Man—yee Chen et al.
; TITLE OF INVENTION: ANTIBODY VARIANTS
; FILE REFERENCE: P1469R1
; CURRENT APPLICATION NUMBER: US/O9/440,781
; CURRENT FILING DATE: 1999-11-16
; NUMBER OF SEQ ID N03: 99
; SEQ ID NO 97 -
; LENGTH: 118
; TYPE: PRT
; ORGANISM: artificial sequence
; FEATURE :
; NAME/KEY: artificial
; LOCATION: 1-118
; OTHER INFORMATION: humanized antibody heavy chain variable domainUS-09-440-781-97

Query Match 98.6%; Score 649; D8 4; Length 118;
Best Local similarity 98.3%; Pred. No. 7.8e-59;
Matches 116; Conservative 2; Mismatches 0; Indels 0; Gaps 0;

°’ 1 “MSW”PG““L?Tfifffi’TT‘FT‘I‘WTTT????T?TfTY‘I‘fiTTTTfi‘fTT ‘°llllllllllllllllllll
Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

°’ ”WWW?TSTTTTWT‘WE’TfiT‘ff’ffiTYTWTTT‘I’TTWTffifi|l|||||l|||| | = .
Db 61 AADFKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 2
US—O9-440-781-96
; Sequence 96, Application Us/09440781Patent No. 6632926

GENERAL INFORMATION:
APPLICANT: Yvonne Man-yee Chen et al.TITLE OF INVENTION: ANTIBODY VARIANTS
FILE REFERENCE: P1469R1
CURRENT APPLICATION NUMBER: US/O9/440,781
CURRENT FILING DATE: 1999-11-16
NUMBER OF SEQ ID N03: 99

SEQ ID NO 96
LENGTH: 118
TYPE: PRT
ORGANISM: artificial sequenceFEATURE:
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; NAME/KEY: artificial
; LOCATION: 1-118
; OTHER INFORMATION: humanized antibody heavy chain variable domain08-09-440-781-96

Query Match 96.5%; Score 635; DE 4; Length 118;
Best Local Similarity 96.6%; Pred. No. 2.1e-57;
Matches 114; Conservative 3; Mismatches 1; Indela 0; Gaps 0;

Qy . 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIHIH H HIHIHIHIHIHIHIHIHIHDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
|IlllIIIIIIIIIIIIIIIIIIIII llllllltll||||=|||=||ll|l||||l|| .

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 3
US-09-440-781-99

Sequence 99, Application US/0944o781Patent No. 6632926
GENERAL INFORMATION:

APPLICANT: Yvonne Man-yee Chen et a1.
TITLE OF INVENTION: ANTIBODY VARIANTS
FILE REFERENCE: P1469R1
CURRENT APPLICATION NUMBER: US/O9/440,781
CURRENT FILING DATE: 1999-11-16
NUMBER OF SEQ ID N08: 99 ’

SEQ ID NO 99
LENGTH: 121
TYPE: PRT
ORGANISM: artificial sequenceFEATURE:
NAME/KEY: artificial
LOCATION: 1-121
OTHER INFORMATION: humanized antibody heavy chain variable domain

C“~.~.~.~.~.~.~.~.-~.~.m~.m-».
.S-09—440-781-99

Query Match 95.4%; Score 627.5; DB 4; Length 121;
Best Local similarity .95.0%; Fred. NO. 1.3e-56;
Matches 115; Conservative 1; Mismatches 2; Indels 3; Gaps 1;

0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
|||||||||I|||l|||l| Ill|||l|ll|||IllIllllllllllllllllllllllllDb 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

°’ 6‘ ‘I‘T‘u’f‘fl‘fT???’r‘u’T?TTTW‘EWEWT’FYTTWVH'"GTfTT’fTWT'ffiT “7
Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPEYYVNERKSHWYFDVWGQGT 120

Qy 118 T 118
Db I 121 L 121

RESULT 4
US-09~440-781-98

Sequence 98, Application US/0944o781Patent No. 6632926
GENERAL INFORMATION:

APPLICANT: Yvonne Man-yee Chen et a1.
TITLE OF INVENTION: ANTIBODY VARIANTS
FILE REFERENCE: P1469RI
CURRENT APPLICATION NUMBER: US/O9/440,781
CURRENT FILING DATE: 1999-11-16
NUMBER OF SEQ ID NOS: 99

SEQ ID NO 98
LENGTH: 121
TYPE: PRT
ORGANISM: artificial sequenceFEATURE:
NAME/KEY: artificial

I.f...~.—.~.~.~.~.....a.e.
.\
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; LOCATION: 1-121
; OTHER INFORMATION: humanized antibody heavy chain variable domainUS-o9-440-781—98

Query Match 93.2%; Score 613.5; DB 4; Length 121;
Best Local Similarity 93.4%; Fred. No. 3.4e-55;
Matches 113; Conservative 2; Mismatches 3; Indels 3; Gaps 1;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
llllllllllllllllll||l|||||| ll |l||||l| Illllllllllllllllllll

Db 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYY---GTSHWYFDVWGQGT 117
I|||||I||I|IIllilllllllllllltlllllll|||I=|| |||||||l|ll|Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYVNERKSHWYFDVWGQGT 120

Qy 118 T 118
Db 121 L 121 '

RESULT 5
US-10-011—125A-2
; Sequence 2, Application 03/10011125APatent No. 6828121

GENERAL INFORMATION:
APPLICANT: Chen, Christina Yu-Ching
TITLE OF INVENTION: BACTERIAL HOST STRAINS
FILE REFERENCE: 91804R1
CURRENT APPLICATION NUMBER: US/10/011,125A
CURRENT FILING DATE: 2001-12-07
PRIOR APPLICATION NUMBER: US 60/256,162
PRIOR FILING DATE: 2000-12-14
NUMBER OF SEQ ID NOS: 12

i
r'

i
i
i
i

i
i
; LENGTH: 491
i
i
i
i
i
U

SEQ ID NO 2

TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Sequence is synthesized.Patent NO. 6828121

3-10-011-125A-2

Query Match 92.9%; Score 611; DE 4; Length 491;
Best Local Similarity 91.5%; Pred. No. 3.2e-54;
Matches 108; Conservative 5; Mismatches 5; Indela 0; Gaps 0;

Dy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
||||||||IIIIIIIIIIIIIIIIIII II II III |ll|||||||||||||l||||l|

Db 261 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWIRQAPGKGLEWVGWINTYTGEPTY 320

CY 61 AADFKRRFTFSLDTSKSTAYLQMN?LRAEDTAYTTTATTPYTTGTSTTTFDYTGOGTT 118lllllllll I III =| |l|1l I II = =Db 321 AADFKRRFTISADTSSNTVYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGOGTL 378

RESULT 6
US-08-425-336-126
; Sequence 126, Application US/08425336
; Patent No. 5621083

GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribsome-InactivatingTITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 140
CORRESPONDENCE ADDRESS:

ADDRESSEE: Marshall, O'Toole, Gerstein, Murray & Borun
STREET: 6300 Sears Tower, 233 South Wacker Drive
CITY: Chicago
STATE: Illinois
COUNTRY: USA
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; ZIP: 60606-6402
1 COMPUTER READABLE FORM:
, MEDIUM TYPE: Floppy disk
, COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC-DOS/MS-DOS
; SOFTWARE: PatentIn Release ”1.0, Version #1.25
; CURRENT APPLICATION DATA:
, APPLICATION NUMBER: US/08/425,336
, FILING DATE: 18-APR-l995
, CLASSIFICATION: 530
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 08/064,691
; FILING DATE: l2-MAY-l993
, APPLICATION NUMBER: US 07/901,707
, FILING DATE: lS-JUN-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/787,567
, FILING DATE: 04—N0v-1991
, ATTORNEY/AGENT INFORMATION:
: NAME: Meyers, Thomas C.
1 REGISTRATION NUMBER: P-36,989
, REFERENCE/DOCKET NUMBER: 31394
I TELECOMMUNICATION INFORMATION:
; TELEPHONE: 312/474-6300
; TELEFAX: 312/474-0448
, TELEX: 25-3856
, INFORMATION FOR SEQ ID NO: 126:
, SEQUENCE CHARACTERISTICS:
, LENGTH: 118 amino acids
, TYPE: amino acid
, STRANDEDNESS: single
. TOPOLOGY: linear
, MOLECULE TYPE: protein05-08-425-336-126

Query Match 77.1%; Score 507.5: DB 1: Length 118;
Best Local Similarity 77.8%; Pred. No. 2.1e-44;
Matches 91; Conservative 12; Mismatches 9; Indels 5; Gaps 1;

0y I EVOLVESGGGLVOPGGSLRLSCAASGYDFTHYGMNWVROAPGKGLEWVGWINTYTGEPTY 60
I III =||l|l|=|||l=|tll||||| II llllllllllllllll ||||| llllllDb 1 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

°Y 5‘ ’1‘”???7Tif???TST?TT?’“F??T???T?WTWTMTSHTTWW???
Db 61 ADSFKGRFTFSLDDSKNTAYLOINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

RESULT 7
*US—08-488-113B-126

; Sequence 126, Application 03/084881133
: Patent No. 5744580
; GENERAL INFORMATION:
; APPLICANT: Better, Marc D.
; APPLICANT: Carroll, Stephen F.
; APPLICANT: Studnika, Gary M.
; TITLE OF INVENTION: Immunotoxina Comprising Ribosome-Inactivating
; TITLE OF INVENTION: Proteins
; NUMBER OF SEQUENCES: 169
; . CORRESPONDENCE ADDRESS:
; ADDRESSEE: McAndrews, Held & Malloy, Ltd.
: STREET: 500 West Madison Street, 34th floor
; CITY: ChicagoSTATE: Illinois ‘

COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS

- SOFTWARE: PatentIn Release ”1.0, Version #1.25
CURRENT APPLICATION DATA:

APPLICATION NUMBER: US/08/488,113B

G‘.t...-.\-....L.~.~.—.~.-.t.-.-.-.-.M~.-.-.-.~.~.~.~.~.~.~.~.~.
us-09-723-752b-116.rai Page 3

FILING DATE: 07-JUN-1995
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/425,336
FILING DATE: 18-APR—1995

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12-MAY-1993

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/988,430
FILING DATE: 09-DEC-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: 19—JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567
FILING DATE: 04-Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32,918
REFERENCE/DOCKET NUMBER: 11022USO7/200-70.P3.C2A

TELECOMMUNICATION INFORMATION:
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

MOLECULE TYPE: protein5-08-488-1138-126

Query Match 77.1%; Score 507.5; DB 1; Length 118:
Best Local Similarity 77.8%; Pred. No. 2.1e-44;
Matches 91; Conservative 12; Mismatches' 9; Indels 5; Caps 1;

QY

Db

QY

Db

1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY so
I III ||||l|=|||| l lllllll ll llllllllllllllll l||l|=||||||

l EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMMWVRQAPGKGLEWMGWINTHTGEPTY 60

61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGT 117
I ll lllllll ||:|||l|=|!|l|l|l|l|=| = I |||||||||61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

RESULT B
03-08-477-4843-126

Sequence 126, Application 08/084774848Patent NO. 5756699
GENERAL INFORMATION:

APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
TITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 169 .
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held & Malloy. Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: Chicago
STATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release #1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/OG/477,484B
FILING DATE: 07-JUN-1995
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CLASSIFICATION: 530 I
PRIOR APPLICATION DATA:

APPLICATION NUMBER: US 08/425,336
FILING DATE: 18-APR-199S

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12~MAY—1993

PRIOR APPLICATION DATA: '
APPLICATION NUMBER: US 07/988,430
FILING DATE: 09-DEC-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: l90JUN~1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567
FILING DATE: 04-N0v-1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32,918
REFERENCE/DOCKET NUMBER: 11022USO7/200-70.P3.C2A

TELECOMMUNICATION INFORMATION:
TELEPHONE: 312/70708889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

MOLECULE TYPE: protein8-08-477-4848-126

c~.~.~.~.~.~.-.~.~.~.~.~.~.~.-.—.~.~.~.~.~.~.~.~.‘.~.~.~.~.~.
Query Match 77.1%; Score 507.5; DB 1; Length 118;
Best Local Similarity 77.8%; Pred. No. 2.1e—44;
Matches 91; Conservative 12; Mismatches 9; Indels 5; Gaps 1;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
l4lth|H=H|h|4|H|H H=H|HIH|H|H|h|H|hIHIHDb 1 EIQLVQSGGGLVKPGGSVRISCARSGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

°y ‘1 ?ADTTR?fofiiTITST?T??MTTi????T?YTYTAKYPTYYGTSHTTfiiiiiiT 117
Db 61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

RESULT 9
US-08-646-360-l26

Sequence 126, Application 03/08646360Patent No. 5837491
GENERAL INFORMATION:

APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-InactivatingTITLE OF INVENTION: Proteins -
NUMBER OF SEQUENCES: 173
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: ChicagoSTATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC‘DOS/MS-DOS
SOFTWARE: PatentIn Release #1.0,'Version ”1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/08/646,360FILING DATE: 13-MAY-1996
CLASSIFICATION: 530

~.\.~.‘...~.~.-.‘.....~.\.....

us-09-723-752b-116.rai Page 4

PRIOR APPLICATION DATA:
APPLICATION NUMBER: PCT/US94/OS34B
FILING DATE: 12-MAY-1994

PRIOR APPLICATION DATA: '
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12-MAY-1993

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/988,430
FILING DATE: 09-DEC—1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: 19-JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567
FILING DATE: 04-Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32,918
REFERENCE/DOCKET NUMBER: 200-70.P4

TELECOMMUNICATION INFORMATION: '
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: singleTOPOLOGY: linear

MOLECULE TYPE: protein

c:~.-.-.~.-.~.~.~.~.~.‘.~.~.~...~.~.-.-.-...-.-.-.-.~.~.-...-.
8-08-6461360-126

Query Match 77.1%; Score 507.5; DB 2; Length 118;
Best Local Similarity 77.8%; Pred. No. 2.1e-44;
Matches 91; Conservative 12; Mismatches 9; Indels s; Gaps 1;

0y 1 EVQLVESGGGLVOPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

D. . é;éiiaééééiigiééééi;é$11;$1:Ligiéiiiiiéiiéiéiéigé:liigiéééii so
Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGT 117

Db 6. insiiciéiLilipéigiiiléiiéiéiiéiiiigérgnel.....Diiiiiiéééi 1.2

RESULT 10
US-08-839-765—126
; Sequence 126, Application 03/08839765Patent No. 6146631

(GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome—InactivatingTITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 169
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: Chicago
STATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release 31.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/08/839,765
FILING DATE: lS-APR-1997
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
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; APPLICATION NUMBER: US 08/425,336
; FILING DATE: lB-APR-1995
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 08/064,691
, FILING DATE: 12-MAY-l993
i PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 07/988,430
, FILING DATE: 09-DEc-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/901,707
; FILING DATE: 19-JUN-1992
; PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 07/787,567
, FILING DATE: 04-Nov—1991
: ATTORNEY/AGENT INFORMATION:
, NAME: MCNicholas, Janet M.
, REGISTRATION NUMBER: 32,918
; REFERENCE/DOCKET NUMBER: llO22USO9/200-70.P3.C3
; TELECOMMUNICATION INFORMATION:
, TELEPHONE: 312/707-8889
; TELEFAX: 312/707-9155
; TELEX: 650 388-1248
, INFORMATION FOR SEQ ID NO: 126:
, SEQUENCE CHARACTERISTICS:
, LENGTH: 118 amino acids
; TYPE: amino acid
; STRANDEDNESS: single
; TOPOLOGY: linear
, MOLECULE TYPE: protein
US-08-839-765-126

Query Match 77.16; Score 507.5; DB 3; Length 118;
Best Local Similarity 77.8%} Pred. No. 2.1e-44;
Matches 91; Conservative 12; Mismatches 9; Indels 5; Gaps 1;

0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
hIH=H|Hld|H=h|HIHIIIJIHIHIH|H|H=HIH=HIHIDb 1 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

°’ ‘1 ?“”fTRTTTT?T?T?TST?TT?”“?T???TT?YTY?AKYPTY’GTSHYT$TTY???T ‘17: :I : :
Db 61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY ----- DWYPDVWGQGT 112

RESULT 11
US-09-136-389-126
; Sequence 126, Application US/09136389Patent No. 6146850

GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
TITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 173
CORRESPONDENCE ADDRESS:

- ADDRESSEE: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: Chicago
STATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release #1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/136,389
FILING DATE:
CLASSIFICATION: ,

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 08/646,360

us-09—723-752b-116.rai Page 5

FILING DATE: lB-MAY-1996 '
APPLICATION NUMBER: PCT/US94/05348
FILING DATE: 12-MAY-1994

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12-MAY-l993

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/988,430
FILING DATE: 09-DEC-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: lS-JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567
FILING DATE: 04-Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32,918
REFERENCE/DOCKET NUMBER: 200-70.P4

TELECOMMUNICATION INFORMATION:
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

MOLECULE TYPE: protein

C“~...~.~.~.~.-.~.~.~...~.-.~.~.~.~.~...~.—.~.~.~.~.~.~.~.~.
5-09-136-389-126

Query Match 77.1%; Score 507.5; DB 3; Length 118;
Best Local Similarity 77.8%; Pred. No. 2.1e-44;
Matches 91; Conservative 12; Mismatches 9; Indels 5; Gaps 1;

Qy l EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Db 1 éiéitaééééitéééééeiiééiiééi:éigiéiiiiééiééiéillgéiiiiaiéé$4; 60
Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGT 117

Db :1 AnséiclééééLAD;ifiiiliéiiéiéiéliitiééTaRci .....oiiiltiéééi .1:

RESULT 12
US-09-610-838-126
; Sequence 126, Application Us/09610838Patent No. 6376217

GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
TITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 173
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: ChicagoSTATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release #1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/O9/610,838
FILING DATE: 06-JUL-2000
CLASSIFICATION:

PRIOR APPLICATION DATA:

Regeneron Exhibit 1024.0897
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, APPLICATION NUMBER: US/O9/136,389
, FILING DATE: 18-AUG-1998
, APPLICATION NUMBER: 08/646,360
, FILING DATE: 13-MAY-1996
; APPLICATION NUMBER: PCT/0394/05348
, FILING DATE: 12-MAY-1994
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 08/064,691
; FILING DATE: 12-MAY-1993
: PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/988,430
, FILING DATE: 09-DEC-1992
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: us 07/901,707
, FILING DATE: 19-JUN-1992
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: Us 07/787,567
, FILING DATE: 04-Nov-1991
, ATTORNEY/AGENT INFORMATION:
; NAME: McNicholas, Janet M.
; REGISTRATION NUMBER: 32,918
; REFERENCE/DOCKET NUMBER: 200-70.P4
: TELECOMMUNICATION INFORMATION:
; TELEPHONE: 312/707-8889
: TELEFAx: 312/707-9155
, TELEX: 650 388-1248
, INFORMATION FOR SEQ ID No: 126:
: SEQUENCE CHARACTERISTICS:
, LENGTH: 118 amino acids
, TYPE: amino acid
: STRANDEDNESS: single
; TOPOLOGY: linear
; MOLECULE TYPE: proteinUS-O9-610-B3B-126

Query Match 77.1%; Score 507.5; DB 3; Length 118;
Best Local Similarity 77.8%; Pred. No. 2.1e-44;
Matches 91; Conservative 12; Mismatches 9; Indels 5: Gaps 1;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
th=HIH|=HIh|dIHIH H HIHIHIHIHIDIHIDIHIHDb 1 EIQLVOSGGGLVKPGGSVRISCAASGYTPTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

°’ ‘1 ?“”TTR?TTf???T?TST?TT?”TT?T???T?YTYf““’RTYYGTS“TTT?YT??TT 117
Db 61 ADSPKGRPTPSLDDSKNTAYLQINSLRAEDTAVYECTRRGY ----- DWYFDVWGOGT 112

RESULT 13
08—09-711-485-126
; Sequence 126, Application US/09711485
; Patent No. 6649742
; GENERAL INFORMATION:
; APPLICANT: Better, Marc D.
: APPLICANT: Carroll, Stephen F.
; APPLICANT: Studnika, Gary M.
; TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
; TITLE OF INVENTION: Proteins
; NUMBER OF SEQUENCES: 169
1 'CORRESPONDENCE ADDRESS:
; ADDRESSBE: McAndrewe, Held & Malloy, Ltd.
; STREET: 500 West Madison Street, 34th floor
; CITY: Chicago
; STATE: Illinois
; COUNTRY: USA
; ZIP: 60661
; COMPUTER READABLE FORM:
: MEDIUM TYPE: Floppy disk
; COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC-DOS/MS-DOS
; SOFTWARE: PatentIn Release “1.0, Version #1.25
1 CURRENT APPLICATION DATA:
; APPLICATION NUMBER: US/09/711,485

us-O9-723-752b-116.rai Page 6

, FILING DATE:
. CLASSIFICATION:
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 08/839,765
, FILING DATE:
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 08/064,691
, FILING DATE: 12—MAY-1993
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 07/988,430
, FILING DATE: 09-DEC-1992
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 07/901,707
, FILING DATE: 19-JUN-1992
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 07/787,567, FILING DATE: 04-Nov-1991
, ATTORNEY/AGENT INFORMATION:
; NAME: McNicholas, Janet M.
; REGISTRATION NUMBER: 32,918
; REFERENCE/DOCKET NUMBER: 11022USO9/200—70.P3.C3
, TELECOMMUNICATION INFORMATION:
, TELEPHONE: 312/707-8889
, TELEFAX: 312/707-9155
, TELEX: 650 388-1248
, INFORMATION FOR SEQ ID NO: 126:
, SEQUENCE CHARACTERISTICS:
, LENGTH: 118 amino acids
, TYPE: amino acid
, STRANDEDNESS: Single
, TOPOLOGY: linear
, MOLECULE TYPE: protein
05-09—711-485-126

Query Match 77.1%; Score 507.5; DB 4; Length 118;
Best Local Similarity 77.8%; Pred. No. 2.1e—44;
Matches 91; Conservative 12; Mismatches 9; Indels 5; Gaps 1;

°y 1 iv?TYE?TT?TT°?TT?LTL??????T”iTHTfTTTY???T?T?T?TV?TTTT’TiiiTT 6°
Db 1 EIQLVOSGGGLvRPGGsVRIsCAASGYTPTNIGMNWVRQAPGKGLEWMGNINTHTGBPTY 60

°’ ‘1 “ADP““RFTFTLTTTTSTTTT?”TTTT?1?T?TTYTAKYPTYYGTS"TTT?YTT??T ‘17| H HIII : = : :
Db 61 ADSPKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY----- DWYFDVWGQGT 112

RESULT 14
US-08-488-113B-147
; Sequence 147, Application US/084881138

Patent No. 5744580
GENERAL INFORMATION:

APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
TITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 169
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: Chicago
STATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS—DOS
SOFTWARE: PatentIn Release #1.0, Version #1.25

CURRENT APPLICATION DATA: '
APPLICATION NUMBER: US/08/488,1138
FILING DATE: 07—JUN-1995

Regeneron Exhibit 1024.0898
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; CLASSIFICATION: 530
; PRIOR APPLICATION DATA:
1 APPLICATION NUMBER: US 08/425,336
; FILING DATE: 18-APR-1995
1 PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 08/064,691
; FILING DATE: 12-MAY-1993
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/988,430
; FILING DATE: 09-DEC-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/901,707
; FILING DATE: 19-JUN-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/787,567
; FILING DATE: 04-Nov-1991
; ATTORNEY/AGENT INFORMATION:
: NAME: McNicholas, Janet M.
; REGISTRATION NUMBER: 32,918
; REFERENCE/DOCKET NUMBER: 11022USO7/200-70.P3.C2A
; TELECOMMUNICATION INFORMATION:
; TELEPHONE: 312/707-8889
: TELEFAX: 312/707-9155 '
; TELEX: 650 388-1248
; INFORMATION FOR SEQ ID NO: 147:; SEQUENCE CHARACTERISTICS:
; LENGTH: 240 amino acids
; TYPE: amino acid
; TOPOLOGY: linear
; MOLECULE TYPE: protein08-08-488-1138-147

Query Match 77.1%; Score 507.5; DB 1; Length 240;
Best Local Similarity 77.8%; Pred. No. 4.8e-44;
Matches 91; Conservative 12; Mismatches 9; Indels 5; Gaps 1;

°’ 1 iv??YET?TTTT°T?TTL?L?T????T°TT"TGTTTTT°?T?T???WVGTTiTYTffTTT 6°: : : : : : I I Izl Izl
Db 123 EIQLVQSGGGLVKPGGSVRISCARSGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 182

°’ ‘1 ?ADTTRTfTT?ITTTTsT?TT?MT?TT?I?T?TTYTAKYPTYYGTSHYT??YYT??T 117
Db 183 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY----- DWYFDVWGQGT 234

RESULT 15
US—OS—488-113B-148
; Sequence 148, Application 08/084881138
; Patent No. 5744580
; GENERAL INFORMATION:
; APPLICANT: Better, Marc D.
; APPLICANT: Carroll, Stephen F.
; APPLICANT: Studnika, Gary M.
; TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
; TITLE OF INVENTION: Proteins
; NUMBER OF SEQUENCES: 169
i CORRESPONDENCE ADDRESS:
; ADDRESSEE: McAndrews, Held & Malloy, Ltd.
; STREET: 500 West Madison Street, 34th floor
; CITY: Chicago
; STATE: Illinois
; COUNTRY: USA
; ZIP: 60661
] COMPUTER READABLE FORM:
; MEDIUM TYPE: Floppy disk
1 COMPUTER: IBM PC compatible
, OPERATING SYSTEM: PC-DOS/MS-DOS

I SOFTWARE: PatentIn Release #1.0, Version #1.25
CURRENT APPLICATION DATA:

APPLICATION NUMBER: US/08/488,1138
FILING DATE: 07-JUN-1995
CLASSIFICATION: 530

PRIOR APPLICATION DATA:

ue-09-723-752b-116.rai Page 7

APPLICATION NUMBER: US 08/425,336
FILING DATE: 18-APR-1995

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12-MAY-1993

PRIOR APPLICATION DATA:
_APPLICATION NUMBER: US 07/988,430FILING DATE: 09-DEC—1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: 19—JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567
FILING DATE: 04—Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32,918
REFERENCE/DOCKET NUMBER: 11022USO7/200-70.P3.C2ATELECOMMUNICATION INFORMATION:
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 148:
SEQUENCE CHARACTERISTICS:

LENGTH: 240 amino acids
TYPE: amino acid
TOPOLOGY: linear

MOLECULE TYPE: protein
8-08—488—1138-148

Query Match 77.1%; Score 507.5; DB 1; Length 240;
Best Local similarity 77.8%; Pred. No. 4.8e-44;
Matches 91; Conservative 12; Mismatches 9; Indels s; Gaps 1;

0y 1 TV?TYE??T??Y°T???LTL?f????7nTTHTITTYYT??T?T?7?TVITTTTYTfffTT 6°
Db 1 BIQLVOSGGGLVRPGGSFRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY so

°y 61 ?ADTTR?TTT?T?T?TST?TT?MTfTT???T?TTYTAKYPTYYGTSHTT7?TT???T 117
Db 61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

Search completed: March 14, 2005, 20:43:53
Job time : 25.3246 secs

Regeneron Exhibit 1024.0899
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Sequence 58, Appl
Sequence 148, App
Sequence 122, App

Sequence 112, App
Sequence 110, App
Sequence 97, Appl
Sequence 156, App
Sequence 124, App
Sequence 9, Appli
Sequence 103. App
Sequence 130, App

Sequence 114, App
Sequence 112, App
Sequence 5, Appli
Sequence 128, App
Sequence 105, App

Sequence 108, App
Sequence 7, Appli
Sequence 106, App
Sequence 96, Appl

Sequence 7, Appli
Sequence 1, Appli
Sequence 14, Appl
Sequence 1, Appli
Sequence 14, Appl
Sequence 1, Appli
Sequence 14, Appl
Sequence 55, Appl

14 654 99.4 117 16 US~10-379—392-58
GenCore version 5.1.6 15 653 99.2 224 16 US-10-379-392—148

Copyright (c) 1993 - 2005 Compugen Ltd. 16 650 98.8 117 16 08—10-379-392-12217 649 98.6 118 9 US—09-056-16OB-112
18 649 98.6 118 14 US-10-234-671-110

OM protein - protein search, using sw model 19 649 98.6 118 15 US-10-624-1s3-97
- 20 648 98.5 224 16 US-10-379-392—156

Run on: March 14, 2005, 20:22:02 ; Search time 43.9912 Seconds 21 645 98.0 117 16 US-10-379-392-124
(without alignments) 22 645 98.0 231 15 US-10-364-953-9
884.760 Million cell updates/sec 23 644 97.9 123 16 US—10-723—434-10324 641 97.4 117 16 US-10-379-392—130

Title: US-09-723-7528-116 25 640 97.3 118 9 US-09-056-16OB-114
Perfect score: 658 26 640 97.3 118 14 US-10-234-671-112
Sequence: 1 EVOLVESGGGLVQPGGSLRL .......... YPYYYGTSHWYFDVWGQGTL 118 27 640 97.3 231 15 US-10-364-953-528 638 97.0 123 15 US-10-443-134A—128

Scoring table: BLOSUM62 29 638 97.0 123 16 US-10-723-434-105
Gapop 10.0 , Gapext 0.5 30 635 96.5 118 9 US-O9-056—16OB-10831 635 96.5 118 14 US-10-234-671-7

Searched: 1396920 seqs, 329844858 residues 32 635 96.5 118 14 US-10-234-671—10633 635 96.5 118 15 US-10-624-153-96

Total number of hits satisfying chosen parameters: 1396920 34 635 96.5 123 9 US-09-056—1608-735 635 96.5 123 13 US-10-153-159-1

Minimum DB seq length: 0 36 635 96.5 123 13 US-lO-153-159-14
Maximum DB seq length: 2000000000 37 635 96.5 123 14 US-10-153-176-138 635 96.5 123 14 US-lO-lS3—176-14

Post-processing: Minimum Match 0% 39 635 96.5 123 15 US-lO-443-134A-1Maximum Match 100% 40 635 96.5 123 15 US-lO-443-134A-14
Listing first 45 summaries 41 635 96.5 123 16 US-10-723—434-5542 635 96.5 123 17 US-10-877-532-8

Database : Published_App1ications_AA: ' 43 635 96.5 231 15 US-10—364-953-2
1: /cgn2_6/ptodata/2/pubpaa/USOV_PUBCOMB. pepz‘ 44 633 96.2 123 15 US-10-443-134A-126
2: /an2_6/ptodata/2/pubpaa/PCT_NEW_PUB pep: ' 45 633 96.2 123 16 US-10-723-434-104
3: /cgn2__6/ptodata/2/pubpaa/USO6_NEW_PUB pep. '
4: /cgn2_-6/ptodata/2/pubpaa/U506_PUBCOMB pep. '
5: /cgn2_-6/ptodata/2/pubpaa/USO7_NEW_PUB. pep:' ALIGNMENTS
6: /cgn2_6/ptodata/2/pubpaa/PCTUS_PUBCOME. pep. '
7: /cgn2_6/ptodata/2/pubpaa/USOS_NEW_PUB. pep: * ‘
8: /cgn2_-6/ptodata/2/pubpaa/Usoa_PUECOME. pep: * RESULT 1
9: /cgn2_-6/ptodata/2/pubpaa/USO9A_PUBCOMB pep. * 05-09-056-1608-116
10: /cgn2_6/ptodata/2/pubpaa/USO9B_PUBCOME. pep:* ; Sequence 116, Application US/O905616OB
11: /cgn2_6/ptodata/2/pubpaa/USOQC:PUBCOMB. pep: ' ; Patent No. US20020032315A1
12: /cgn26/ptodata/2/pubpaa/USO9_NEw_PUB. pep ' , GENERAL INFORMATION:
13: /cgn2_6/ptodata/2/pubpaa/U810A_PUBCOMB. pep: ' , APPLICANT: Baca, Manuel
14: /cgn2_6/ptodata/2/pubpaa/U5108_PUBCOMB. pep. * , APPLICANT: Wells, James A.
152- /cgn2__6/ptodata/2/pubpaa/U810C_PUECOMB. pep: * , APPLICANT: Presta, Leonard G.
16: /cgn2_6/ptodata/2/pubpaa/USIOD_PUBCOMB. pep:* , APPLICANT: Lowman, Henry B.
17: /cgn2.6/ptodata/2/pubpaa/USlO_NEW_PUB. pep. * , APPLICANT: Chen, Yvonne M.
18: /cgn2_"6/ptodata/2/pubpaa/U811_NEW_PUB. pep: * , TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
19: /cgn2__6/ptodata/2/pubpaa/USGO_NEW_PUB. pep. * , NUMBER OF SEQUENCES: 131
20: /cgn2_—6/ptodata/2/pubpsa/US60_PUECOMB. pep: ' ; CORRESPONDENCE ADDRESS:, ADDRESSES: Genentech, Inc.

Pred. No. is the number of results predicted by chance to have a , STREET: 1 DNA Way
score greater than or equal to the score of the result being printed, , CITY: South San Francisco
and is derived by analysis of the total score distribution. , STATE: California, COUNTRY: USA

SUMMARIES , ZIP: 94080
8 ; COMPUTER READABLE FORM:

Result Query , MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
No Score Match Length DB ID Description , COMPUTER: IBM PC compatible---------------------------------------------------------------------------- , OPERATING SYSTEM: PC—DOS/MS-DOS

1 658 100.0 118 9 US-09-056-1608-116 Sequence 116, App , SOFTWARE: WinPatin (Genentech)
2 658 100.0 118 9 US009-056-1608-118 Sequence 118, APP , CURRENT APPLICATION DATA:
3 658 100.0 118 14 US-10-234-671-114 Sequence 114, APP . APPLICATION NUMBER: US/OS/OSS,1608
4 658 100.0 118 14 US-10-234-671-116 Sequence 116, APP , FILING DATE: 06—Apr-1998
S 658 100.0 123 13 US-10-153-159-3 Sequence 3, Appli , CLASSIFICATION: 424
6 658 100.0 123 14 US-10~153-176-3 Sequence 3, Appli , PRIOR APPLICATION DATA:
7 658 100.0 123 15 US-10—443-134A-3 Sequence 3, Appli , APPLICATION NUMBER: 60/054,856
8 658 100.0 123 16 US-10-723-434-56 Sequence 56, Appl , FILING DATE: 06-AUG~1997
9 658 100.0 224 16 US-10-379-392-136 Sequence 136, App , ATTORNEY/AGENT INFORMATION:

10 658 100.0 ~224 16 US-iO-379~392-138 Sequence 138, App , NAME: Hasak, Janet E.
11 658 100.0 224 16 US-10-379-392—140 Sequence 140, App , REGISTRATION NUMBER: 28,616
12 658 100.0 476 14 03-10-020-786-11 Sequence 11, Appl , REFERENCE/DOCKET NUMBER: P1093R2
13 658 100.0 476 17 US-10-697-995—9 Sequence 9, Appli , TELECOMMUNICATION INFORMATION:

Regeneron Exhibit 1024.0901
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; TELEPHONE: 650/225-1896
; TELEFAX: 650/952-9881
, INFORMATION FOR SEQ ID NO: 116:
, SEQUENCE CHARACTERISTICS:
, LENGTH: 118.amino acids
; TYPE: Amino Acid
; TOPOLOGY: Linear
US-09-056-1608-116

Query Match 100.01; Score 658; DE 9; Length 118;
Best Local similarity 100.0%; Pred. No. 2.3e-47;
Matches 118; Conservative 0; Mismatches 0; Indels O: Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IlllIlllllllllllllllllllll lllllI|||lllllllllllllllllllllllll

Db l EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
llllllllllllllllllllll I|lllIllll|IIlllllllllllllllllllllll

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 2
US-09—056-1608-118
; Sequence 118, Application US/090561608
; Patent No. US2002003231SA1
, GENERAL INFORMATION:
, APPLICANT: Baca, Manuel
, APPLICANT: Wells, James A.
, APPLICANT: Presta, Leonard G.
, APPLICANT: Lowman, Henry B.
; APPLICANT: Chen, Yvonne M.
; TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
; NUMBER OF SEQUENCES: 131
; CORRESPONDENCE ADDRESS:
; ADDRESSEE: Genentech, Inc.
, STREET: 1 DNA way
; CITY: South San Francisco
: STATE: California
: COUNTRY: USA
; ZIP: 94080 ,
; COMPUTER READABLE FORM:
; MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
, COMPUTER: IBM PC compatible
, OPERATING SYSTEM: PC-DOS/MS—DOS
, SOFTWARE: WinPatin (Genentech)
. CURRENT APPLICATION DATA:
; APPLICATION NUMBER: US/09/056,l608
; FILING DATE: 06-Apr-1998
, CLASSIFICATION: 424
, PRIOR APPLICATION DATA:
; APPLICATION NUMBER: 60/054,856
, FILING DATE: 06-AUG-1997
a ATTORNEY/AGENT INFORMATION:
; NAME: Hasak, Janet E.
1 REGISTRATION NUMBER: 28,616
; REFERENCE/DOCKET NUMBER: P1093R2
I TELECOMMUNICATION INFORMATION:
; TELEPHONE: 650/225-1896
; TELEFAX: 650/952-9881
, INFORMATION FOR SEQ ID NO: 118:
, SEQUENCE CHARACTERISTICS:
; LENGTH: 118 amino acids
; TYPE: Amino Acid
, TOPOLOGY: Linear
US-09-056-16OB-118

Query Match 100.0%; Score 658; DB 9; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.39-47;
Matches 118; Conservative 0; Mismatches 0;' Indela 0; Gaps 0;

Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Db 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY so

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
Ill|||l|lllll|IlI||l|I|I|I|lll|||lllllllllllllllllllllllllDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 3
US-10-234—671-114
; Sequence 114, Application US/10234671
; Publication No. USZOO30190317A1
, GENERAL INFORMATION:
, APPLICANT: Baca, Manuel
, wells, James A.
; Presta, Leonard G.
; Lowman, Henry B.
; Chen, Yvonne M.
, TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
, NUMBER OF SEQUENCES: 131
I CORRESPONDENCE ADDRESS:
, ADDRESSEE: Genentech, Inc.
, STREET: 1 DNA Way
; ‘CITY: South San Francisco
, STATE: California
I COUNTRY: USA
, ZIP: 94080
, COMPUTER READABLE FORM:
, MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
, COMPUTER: IBM PC compatible .
, OPERATING SYSTEM: PC-DOS/MS—DOS
, SOFTWARE: winPatin (Genentech)
, CURRENT APPLICATION DATA:
, APPLICATION NUMBER: US/10/234l671
, FILING DATE: 03-Sep-2002
, CLASSIFICATION: <Unknown>
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 09/056160
, FILING DATE: 06-APR-1998
, APPLICATION NUMBER: 60/126446
, FILING DATE: 07-APR-1997
, APPLICATION NUMBER: 60/054856
; FILING DATE: 06-AUG-1997
; ‘ATTORNEY/AGENT INFORMATION:
; NAME: Cui, Steven X. ‘
; REGISTRATION NUMBER: 44.637.
, REFERENCE/DOCKET NUMBER: P1093R2Cl
. TELECOMMUNICATION INFORMATION:
, TELEPHONE: 650/225—8674
, TELEFAX: 650/952-9881
, INFORMATION FOR SEQ ID NO: 114:
, SEQUENCE CHARACTERISTICS:
; LENGTH: 118 amino acids
, TYPE: Amino Acid
, TOPOLOGY: Linear
, SEQUENCE DESCRIPTION: SEQ ID NO: 114:
US-10-234-671-114

Query Match 100.0%; Score 658; DE 14; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.3e-47;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMMWVRQAPGKGLEWVGWINTYTGEPTY 60
|ll|I||l|llI||||||||l|||||l|||||||||l lllllllllllllllllllllll

Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVROAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
ll|lllllllllllllllllllllllllll llllllllllllllllllllllllllll

Db 61 AADFKRRPTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 4
US-10-234-671-116
; Sequence 116, Application us/10234671
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Publication No. 0820030190317A1
GENERAL INFORMATION:

APPLICANT: Baca, Manuel
Wells, James A.
Presta, Leonard G.
Lowman, Henry B.
Chen, Yvonne M.

TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEOUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech,
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: 05/10/234,671
FILING DATE: 03-Sep-2002
CLASSIFICATION: <Unknown>

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/056160
FILING DATE: 06-APR-1998
APPLICATION NUMBER: 60/126446
FILING DATE: 07-APR-1997
APPLICATION NUMBER: 60/054856
FILING DATE: 06-AUG-1997

ATTORNEY/AGENT INFORMATION:
NAME: Cui, Steven X.
REGISTRATION NUMBER: 44,637
REFERENCE/DOCKET NUMBER: P1093R2C1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-8674
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 116:
SEQUENCE CHARACTERISTICS:

LENGTH: 116 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

SEQUENCE DESCRIPTION: SEQ ID NO: 116: ,
-10-234-671-116

Inc.

Query Match 100.01;
Best Local Similarity 100.0%;
Matches 118; Conservative 0;

0y

Db

QY

Db

Score 658; DB 14;
Pred. No. 2.3e-47;

Mismatches 0;

Length 113;

Indels 0; Gaps o;

1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY so
lHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH1 EVQLVESGGGLVOPGGSLRLSCAASGYDFTHYGMWWVRQAPGKGLEWVGWINTYTGEPTY 60

61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

SULT 5
-10-153-159-3
Sequence 3, Application 08/10153159
Publication No. U820020177170A1
GENERAL INFORMATION:

APPLICANT: Luo, Peter
APPLICANT: Hsieh, Mark
APPLICANT: zhong, Pingyu
APPLICANT: Wang, Caili
TITLE OF INVENTION: STRUCTURE-BASED SELECTION AND AFFINITY MATURATION 0F ANTIBODY LI
TITLE OF INVENTION: SILICO
FILE REFERENCE: 26050-704
CURRENT APPLICATION NUMBER: US/10/153,159

us-09-723-752b-116.rapb

q..m-.m-.m~“»..-M~.h

Page 3

CURRENT FILING DATE: 2002-05-20
PRIOR APPLICATION NUMBER: US 10/125,687
PRIOR FILING DATE: 2002-04-17
PRIOR APPLICATION NUMBER: US 60/284,407
PRIOR FILING DATE: 2001-04-17
NUMBER OF SEQ ID NOS: 125
SOFTWARE: PatentIn version 3.1

SEQ ID NO 3
LENGTH: 123
TYPE: PRT
ORGANISM: Artificial SequenceFEATURE:
OTHER INFORMATION: VH of matured anti-VEGP antibody

8-10-153-159-3

Query Match 100.0t; Score 658; DE 13; Length 123;
Best Local similarity 100.0%; Pred. No. 2.4e-47;
Matches 118; Conservative 0; Mismatches 0; Indela 0; Gaps O;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
HIHlHlH|HlHIH|HIHIHIHIHIHIHIHIHIHIHIHII

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 6
05—10-153-176-3
; Sequence 3, Application US/10153I76
; Publication No. U820030022240A1
; GENERAL INFORMATION:
; APPLICANT: Luo, Peter
; APPLICANT: Heieh, Mark
;‘ APPLICANT: zhong, Pingyu
; APPLICANT: Wang, Caili
; APPLICANT: Cao, Yicheng
; APPLICANT: Li, Shengfeng
; APPLICANT: Liu, Shengjiang
; TITLE OF INVENTION: GENERATION AND AFFINITY MATURATION OF ANTIBODY LIBRARY IN SILICO
; FILE REFERENCE: 26050-701
; CURRENT APPLICATION NUMBER: US/10/153,176
; CURRENT FILING DATE: 2002-05-20
; PRIOR APPLICATION NUMBER: US 10/125,687
; PRIOR FILING DATE: 2002-04-17
; PRIOR APPLICATION NUMBER: US 60/284,407
; PRIOR FILING DATE: 2001-04-17
; NUMBER OF SEQ ID NOS: 125
; SOFTWARE: PatentIn version 3.1
; SEQ ID NO 3
; LENGTH: 123
7 TYPE: PRT
; ORGANISM: Artificial Sequence
; FEATURE:
; OTHER INFORMATION: VH of matured anti-VEGF antibodyUS-10-153-176-3

Query Match 100.0%; Score 658; DB 14; Length 123;
Best Local Similarity 100.0%; Pred. No. 2.4e-47;
Matches 118; Conservative 0; Mismatches 0; Indela 0: Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
HIHIHIHIHIHIHIH|HIHIHIHIHIHIHIHIHIHIHIHIDb 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGOGTL 118
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIIDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYPDVWGQGTL 118

RESULT 7
US-10-443-134A-3
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Sequence 3, Application US/lO443134A
Publication No. US20040010376A1
GENERAL INFORMATION:

APPLICANT: Luo, Peizhi
APPLICANT: Hsieh, Mark
APPLICANT: zhong, Pingyu
APPLICANT: Wang, Caili
APPLICANT: Cao, Yicheng
APPLICANT: Liu, Shengjiang
TITLE OF INVENTION: GENERATION AND SELECTION OF PROTEIN LIBRARY IN SILICO
FILE REFERENCE: 26050-709
CURRENT APPLICATION NUMBER: US/10/443,134A
CURRENT FILING DATE: 2003-05-20
PRIOR APPLICATION NUMBER: US 10/125,687
PRIOR FILING DATE: 2002-04-17
PRIOR APPLICATION NUMBER: US 60/284,407
PRIOR FILING DATE: 2001-04-17
PRIOR APPLICATION NUMBER: US 10/153,176
PRIOR FILING DATE: 2002-05-20
PRIOR APPLICATION NUMBER: US 10/153,159
PRIOR FILING DATE: 2002-05-20
NUMBER OF SEQ ID NOS: 131
SOFTWARE: PatentIn version 3.1

SEQ ID NO 3
LENGTH: 123
TYPE: PRT
ORGANISM: Artificial SequenceFEATURE: -
OTHER INFORMATION: VH of matured anti-VEGF antibodyS-10-443-134A-3

Query Match 100.0%; Score 658; DE 15; Length 123;
Best Local Similarity 100.0%; Pred. No. 2.4e-47;
Matches 118; Conservative 0; Mismatches 0; Indela 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
.IHIHIHIHlHIHlHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
llllllllllllllllllll lIllllIIIIIIIIIIIIIIIIIIIIIIII|||||l||Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 8
US-10-723-434-56
I Sequence 56, Application US/10723434Publication No. US20040133357A1

GENERAL INFORMATION:
APPLICANT: zhong, Pingyu
APPLICANT: Luo, Peizhi
APPLICANT: Wang, Kevin C.
APPLICANT: Hsieh, Mark
APPLICANT: Li, Yan
TITLE OF INVENTION: HUMANIZED ANTIBODIES AGAINST VASCULAR ENDOTHELIAL GRONTH FACTOR
FILE REFERENCE: 26050-709.501
CURRENT APPLICATION NUMBER: US/10/723,434
CURRENT FILING DATE: 2003-11-26
PRIOR APPLICATION NUMBER: US 60/284,407
PRIOR FILING DATE: 2001-04-17
PRIOR APPLICATION NUMBER: US 10/125,687
PRIOR FILING DATE: 2002-04-17
PRIOR APPLICATION NUMBER: US 10/153,176
PRIOR FILING DATE: 2002-05‘20
PRIOR APPLICATION NUMBER: US lO/443,134
PRIOR FILING DATE: 2003-05-20
NUMBER OF SEQ ID NOS: 156
SOFTWARE: PatentIn version 3.1

SEQ ID NO 56
LENGTH: 123
TYPE: PRT
ORGANISM: Artificial SequenceFEATURE:

us-09-723-752b-116.rapb

; OTHER INFORMATION: VH
US-10-723-434-56 '

Score 658; DE 16;
Pred. No. 2.4e—47;

Mismatches 0;

Query Match 100.0%;
Best Local Similarity 100.0%;
Matches 118; Conservative 0;

Page 4

Length 123;

Indels 0; Gaps 0;

Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
|HIHlHlHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db . 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY so

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 9
US-lO-379-392-136
; Sequence 136, Application 08/10379392
; Publication No. USZOO40110226A1
; GENERAL INFORMATION:
; APPLICANT: Lazar, Gregory Alan
; APPLICANT: Desjarlais, John Rudolf
; APPLICANT: Marshall, Shannon Alicia
; APPLICANT: Dahiyat, Bassil I.
; TITLE OF INVENTION: ANTIBODY OPTIMIZATION
; FILE REFERENCE: A-71386—3 463077-236
; CURRENT APPLICATION NUMBER: US/10/379,392
; CURRENT FILING DATE: 2003-03-03
; PRIOR APPLICATION NUMBER: US 60/360,843
; PRIOR FILING DATE: 2002-03—01
; PRIOR APPLICATION NUMBER: US 60/384,197
; PRIOR FILING DATE: 2002-05-29
; NUMBER OF SEQ ID N05: 184
; SOFTWARE: PatentIn version 3.2
; SEQ ID NO 136
; LENGTH: 224
; TYPE: PRT
; ORGANISM: Unknown
; FEATURE:
; OTHER INFORMATION: Humanized
08-10-379-392-136

Score 658; DE 16;
Pred. No. 4.1e-47;

Mismatches 0;

Query Match 100.0%;
Best Local similarity 100.0t;
Matches 118; Conservative 0;

Length 224;

Indels 0: Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 6O

Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
IHIIHIIHIIHIIHIIHIIHIIHIIHIFHIIHIIIHIIHIIHIIDb 61 AADFKRRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 10 .
US-10-379-392—138
; Sequence 138, Application US/10379392
; Publication No. 0820040110226A1
; GENERAL INFORMATION:
- APPLICANT: Lazar, Gregory Alan

APPLICANT: Desjarlais, John Rudolf
APPLICANT: Marshall, Shannon Alicia
APPLICANT: Dahiyat, Bassil I.TITLE OF INVENTION: ANTIBODY OPTIMIZATION
FILE REFERENCE: A-71386-3 463077-236
CURRENT APPLICATION NUMBER: US/lO/B79,392
CURRENT FILING DATE: 2003-03-03
PRIOR APPLICATION NUMBER: US 60/360,843
PRIOR FILING DATE: 2002-03-01
PRIOR APPLICATION NUMBER: US 60/384,197
PRIOR FILING DATE: 2002-05-29
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LENGTH: 224
TYPE: PRT
ORGANISM: Artificial sequenceFEATURE:
OTHER INFORMATION: SyntheticC‘.-----—--

8-10-379-392-138

Query Match 100.0%; Score 658; DB 16; Length 224;
Best Local Similarity 100.0%; Pred. No. 4.1e—47;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 6O
Illl||IIlIIlllllllllllllllllllHlllIlllllllllllllllllllllll

Db 1 EVQLVESGGGLVOPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
HllIHIIIH|IIHII|HIIIHIIIHIIIHIIIHIIIHIIIHIIIHI

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

RESULT 11
US—10-379-392-140
; Sequence 140, Application 08/10379392
, Publication No. US20040110226A1
; GENERAL INFORMATION:
, APPLICANT: Lazar, Gregory Alan
; APPLICANT: Desjarlais, John Rudolf
, APPLICANT: Marshall, Shannon Alicia
; APPLICANT: Dahiyat, Bassil I.
; TITLE OF INVENTION: ANTIBODY OPTIMIZATION
1 FILE REFERENCE: A-71366-3 463077-236
, CURRENT APPLICATION NUMBER: US/10/379,392
. CURRENT FILING DATE: 2003-03-03
, PRIOR APPLICATION NUMBER: US 60/360,843
, PRIOR FILING DATE: 2002-03-01
; PRIOR APPLICATION NUMBER: US 60/384,197
; PRIOR FILING DATE: 2002-05-29
; NUMBER OF SEQ ID NOS: 184

SOFTWARE: PatentIn version 3.2
SEQ ID NO 140

LENGTH: 224
TYPE: PRT
ORGANISM: Artificial sequenceFEATURE:
OTHER INFORMATION: SyntheticFEATURE:

I
I

I NAME/KEY: MISC FEATURE
, LOCATION: (134T..(134)
, OTHER INFORMATION: Xaa at position 134 can be Leu or Met
, FEATURE:
; NAME/KEY: MISC FEATURE
; LOCATION: (189T..(189)
; OTHER INFORMATION: Xaa at position 189 can be Val, Met, Ala or Ser
I FEATURE:
; NAME/KEY: MISC FEATURE
; LOCATION: (1917..(191) -
; OTHER INFORMATION: Xaa at position 191 can be Val, Met or Ile
US~10—379-392—140 '

Query Match . 100.0%; Score 658; DB 16; Length 224;
Best Local Similarity 100.0%; Fred. NO. 4.1e-47;
Matches 118; Conservative 0; Mismatches 0; Indels O; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
|HIIIHIIIHIIIHII|HIIIHIllHIIIHIIIHIIIHIIIHIIIHIIDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

°’ ‘1 W’f’f’fiT‘f‘T‘fiTf‘fTT‘i‘fT‘fflfT‘ffi‘ifiY’fT'f‘i‘T‘f‘f‘fT‘ffo‘f‘l‘Tf‘l’Y‘fffifT “8Db 61 AADPKRRPTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

us-09-723-752b-116.rapb ' Page 5

NUMBER OF SEQ ID NOS: 184
SOFTWARE: PatentIn version 3.2

SEQ ID NO 138 RESULT 12
08-10-020-786-11
; Sequence 11, Application 03/10020786
; Publication No. 0820030073164A1
; GENERAL INFORMATION:
- APPLICANT: Simmons, Laura C.

APPLICANT: Klimowski, Laura
APPLICANT: Reilly, Dorothea
APPLICANT: Yansura, Daniel G.
TITLE OF INVENTION: PROKARYOTICALLY PRODUCED ANTIBODIES AND USES THEREOF
FILE REFERENCE: P1793R1
CURRENT APPLICATION NUMBER: US/10/020,786
CURRENT FILING DATE: 2002-03—26
PRIOR APPLICATION‘NUMBER: US 60/256,164
PRIOR FILING DATE: 2000-12—14
NUMBER OF SEQ ID NOS: 11

SEQ ID NO 11
LENGTH: 476
TYPE: PRT
ORGANISM: Artificial sequence
FEATURE:
OTHER INFORMATION: anti-VEGF heavy chain

(3-.-.-.-.~.~.~.-.-.~.-.-.-.t.a.t.-
3-10-020-786-11

Query Match 100.0%; Score 658; DE 14; Length 476;
Best Local Similarity 100.0%; Pred. No. ae—47;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
HIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIDb 24 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 83

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
IHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHDb 84 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGOGTL 141

RESULT 13
US-10-697-995-9
; Sequence 9, Application 08/10697995
; Publication No. USZOOSOO48572A1
; GENERAL INFORMATION:
; APPLICANT: Reilly, Dorothea
; APPLICANT: Yansura, Daniel G.
; TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR INCREASING ANTIBODY PRODUCTION
: FILE REFERENCE: 11669.195USUl
; CURRENT APPLICATION NUMBER: US/10/697,995
; CURRENT FILING DATE: 2003—10-30
; PRIOR APPLICATION NUMBER: US 60/422,952
; PRIOR FILING DATE: 2002-10-31
; NUMBER OF SEQ ID NOS: 37
; SEQ ID NO 9
; LENGTH: 476
; TYPE: PRT
; ORGANISM: Artificial Sequence
; FEATURE:
; OTHER INFORMATION: anti—VEGF heavy chain
US-lO—697-995-9

Query Match 100.0%; Score 658; DB 17; Length 476;
Best Local Similarity 100.0%; Pred. No. 8e-47;
Matches 11B; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
. IIIHIIIHIIIHIIIHIIIH|||HIIIHIIIHIIIH||IHIIIH|||HDb 24 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 83

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118
HILIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIDb 84 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 141
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RESULT 14
US-10—379-392-58
i
I
i
i
;
i
i
i
i
i
i
F
i
i
i
I
i
i
7
i
l
i
i
3-10-379-392-58

Query Match 99.4%; Score 654; DE 16; Length 117;
Best Local similarity 100.0%; Pred. No. 4.8e-47;
Matches 117; Conservative 0; Miematches 0; Indels 0; Gaps

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
|HIH|HIHlHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGT 117
llllllllllllllllllllllll I|||lllllllllllllllllllllllllllll

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAXYPYYYGTSHWYFDVWGQGT 117

RESULT 15

Sequence 58, Application US/10379392
Publication No. USZOO40110226A1
GENERAL INFORMATION:

APPLICANT: Lazar, Gregory Alan -
APPLICANT: Desjarlais, John Rudolf
APPLICANT: Marshall, Shannon Alicia
APPLICANT: Dahiyat, Bassil 1.
TITLE OF INVENTION: ANTIBODY OPTIMIZATION
FILE REFERENCE: A-71386-3 463077-236
CURRENT APPLICATION NUMBER: US/lO/S79,392
CURRENT FILING DATE: 2003—03-03
PRIOR APPLICATION NUMBER: US 60/360,843
PRIOR FILING DATE: 2002-03-01
PRIOR APPLICATION NUMBER: US 60/384,197
PRIOR FILING DATE: 2002-05-29
NUMBER OF SEQ ID NOS: 184
SOFTWARE: PatentIn version 3.2

SEQ ID NO 58
LENGTH: 117
TYPE: PRT
ORGANISM: Unknown
FEATURE:
OTHER INFORMATION: Humanized

US-10-379-392-148
i Sequence 148, Application US/10379392Publication No. 0520040110226A1

GENERAL INFORMATION:
APPLICANT: Lazar, Gregory Alan
APPLICANT: Desjarlais, John Rudolf
APPLICANT: Marshall, Shannon Alicia
APPLICANT: Dahiyat, Bassil I.
TITLE OF INVENTION: ANTIBODY OPTIMIZATION
FILE REFERENCE: A-71396-3 463077-236
CURRENT APPLICATION NUMBER: US/10/379,392
CURRENT FILING DATE: 2003-03-03
PRIOR APPLICATION NUMBER: US 60/360,843
PRIOR FILING DATE: 2002-03-01
PRIOR APPLICATION NUMBER: US 60/384,197
PRIOR FILING DATE: 2002-05-29
NUMBER OF SEQ ID Nos: 184
SOFTWARE: PatentIn version 3.2

SEQ ID N0 148
LENGTH: 224
TYPE: PRT
ORGANISM: Artificial sequenceFEATURE:
OTHER INFORMATION: Synthetic
FEATURE:

NAME/KEY: MISC_FEATURELOCATION: (5)..(5)
OTHER INFORMATION: xaa at position 5 can be Val or ArgFEATURE:
NAME/KEY: MISC FEATURE
LOCATION: (132T..(132)

us-09-723-752b-116.rapb ~ Page 6

0;

I
I

I
I
US

QY

Db

QY

Db

Se
Jo

OTHER INFORMATION: xaa at position 132 can be Phe or ArgFEATURE:
NAME/KEY: MISC FEATURE
LOCATION: (1eoT..(1eo)
OTHER INFORMATION: Xaa at position 180 can be Leu, Asp, Glu, Asn, Gln, or Arg-10-379-392-148

Query Match 99.2%; Score 653; DB 16; Length 224;
Best Local Similarity 99.2%; Pred. No. 1.1e-46;
Matches 117; Conservative o; Mismatches 1; Indels O; Gaps 0;

1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

1 EVQLXESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

arch completed: March 14, 2005, 20:42:13
b time : 44.9912 secs
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30 406 61.7 132 2 831603 Ig heavy chain V r
Gencore version 5.1.6 31 405 61.6 120 1 M3HUEW Ig heavy chain V-I

Copyright (c) 1993 - 2005 Compugen Ltd. 32 405 61.6 121 2 831113 Ig heavy chain - h33 402.5 61.2 120 2 848798 Ig heavy chain V r
34 402 61.1 119 2 C36005 Ig heavy chain V r

0M protein - protein search, using aw model 35 401.5 61.0 124 1 AV'MSSl Ig heavy chain v r36 401.5 61.0 128 2 826786 Ig heavy chain v r
Run on: March 14, 2005, 20:39:29 ; Search time 17. 8553 Seconds 37 401.5 61.0 141 2 831669 Ig heavy chain v r

(without alignments) 38 401 60.9 117 2 531109 Ig heavy chain - h
635. 867 Million cell updates/sec 39 401 60.9 117 2 836259 Ig heavy chain V r40 400 60.8 123 1 AVMSTS Ig heavy chain VH1

Title: US-09-723-752B-116 41 399.5 60.7 120 2 826789 Ig heavy chain V r
Perfect score: 658 42 399.5 60.7 122 2 331117 Ig heavy chain - h
Sequence: 1 EVOLVESGGGLVQPGGSLRL..........YPYYYGTSHWYFDVWGQGTL 118 43 399 60.6 117 2 832190 Ig heavy chain V r44 399 60.6 123 2 PL0017 Ig heavy chain V- D
Scoring table: BLOSUM62 45 399 60.6 136 2 835759 BHDBD10 protein -

Gapop 10.0 , Gapext 0.5

Searched: 283416 seqs, 96216763 residues ALIGNMENTS

Total number of hits satisfying chosen parameters: 283416 RESULT 1
Minimum DB seq length: 0 531666
Maximum DB seq length: 2000000000

Post~processing= Minimum Match 0%
Maximum Match 100*
Listing first 45 summaries

Database : PIR_79:'
1. pir1:'
2: pir2:'
3: pir3z‘
4: pir4:'

Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

SUMMARIES
a

Result Query
No. Score Match Length DB ID Description

1 427 64.9 138 2 531666 Ig heavy chain V r
2 426 64.7 123 2 831114 Ig heavy chain - h
3 426 64.7 131 2 826792 Ig heavy chain V r
4 424 64.4 119 2 831107 Ig heavy chain - h
5 41B 5 63.6 120 2 B42848 L6 mAb heavy chain
6 418 5 63.6 128 2 848797 Ig heavy chain V r
7 418.5 63.6 146 4 833905 Ig heavy chain pre
8 418 63.5 125 2 830531 Ig heavy chain V r
9 416 63.2 123 2 826794 Ig heavy chain V.r

10 416 63.2 142 2 519245 Ig heavy chain pre
11 415 63 l 127 2 838489 Ig heavy chain - h
12 415 63 1 140 2 831588 Ig heavy chain V r
13 414 62 9 140 2 331686 Ig heavy chain V r
14 413.5 62 8 140 2 $70442 Ig heavy chain pre
15 412 62 6 119 2 AS3285 Ig heavy chain V a
16 411 5 62 5 115 2 819968 Ig heavy chain V r
17 411 62 5 121 2 819666 ’ Ig heavy Chain V r
18 411 62 5 121 2 331104 Ig heavy Chain (Bu
19 411 62 5 160 2 805271 Ig heavy chain pre
20 410.5 62 4 147 2 137780 1g variable region
21 409.5 62 2 119 2 837453 Ig mu chain - huma
22 409 62.2 119 2 831108 Ig heavy chain - h
23 408 62.0 119 2 036005 Ig heavy chain V r
24 408 62 0 121 2 155673 Ig heavy chain - h
25 407.5 61.9 114 2 032967 Ig heavy chain V r
26 407 61 9 135 2 831598 Ig heavy chain V r
27 407 61 9 143 2 823624 Ig heavy Chain V r
28 406.5 61 8 114 2 C32967 Ig heavy chain V r
29 406.5 61 8 124 2 520782 Ig heavy chain v r

Ig heavy chain V region — human (fragment)C, Species. Homo sapiens (man)
C, Date. 22-Nov- 1993 #sequence_revision 10— Nov- 1995 #text_change 23- Jul- 1999
C;Accession: 531666
R; Cuisinier, A. M. Gauthier, L.; Boubli, L. ; Fougereau, M.; Tonnelle, c.
submitted to the EMBL Data Library, June 1992
A; Description: Mechanisms that generate human immunoglobulin diversity operate from the
A;-Reference number: 831585
A;Accession: $31666
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-138 <CUI>
A;Cross-references: EMBL:Z14202; NIng30963; PIDN:CAA78571.1; PID:g30964
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywordsz heterotetramer; immunoglobulin
F;34-117/Domain: immunoglobulin homology <IMM>

Query Match 64.9%; Score 427; DE 2; Length 138;
Best Local similarity 70.3%; Pred. No. 1.3e-32;
Matches 83; Conservative 9; Mismatches 22; Indels 4; Gaps 1;

W 1 fT?TY???‘f°LV?Tfiff’f‘rfifif‘f‘f”T?“TGW??T?T?T?TYG"T“’T‘u‘m‘f ‘°| | l =
Db 20 EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYY 79

°’ “ ‘1‘”“f“???“L“???TATT‘EWTWW’FWW“mfg"???WT???
Db 80 ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK----ARTGYWYFDLWGRGTL 133

RESULT 2
531114
Ig heavy chain — human
C; Species: Homo sapiens (man)
C; Date: 02--Dec- 1993 #sequence_revision 26-—May-1995 #textchange 17-Mar-1999
C,Accession. $31114 .
R- Raaphorst, F. M. ; Timmers, 8.; Kenter, M.J.H.; van Tol, M.J.D.; Vossen, J.M.; SchuurmaxEur. J. Immunol. 22, 247--251, 1992
A,-Tit1e: Restricted utilization of germ— line V(H)3 genes and short diverse third complen
A; Reference number. 831104, MUID: 92111633; PMID. 1730252 -
A;-Accession: $31114
A, Status: preliminary, nucleic acid sequence not shown; translation not shown
A, Molecule type. mRNA
A;-Residues: 1— 123 <RAA>
A; Cross— references. EMBL- X62963
A; Note: the nucleotide sequence was submitted to the EMBL Data Library, October 1991
C, Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15—98/Domain: immunoglobulin homology <IMM>

Regeneron Exhibit 1024.0907



Tue Mar 15 17:26:12 2005

Query Match 64.7%; Score 426; D8 2; Length 123;
Best Local similarity 70.3%; Pred. No, 1.5e-32;
Matches 83; Conservative 6; Mismatches 29; Indels O; Gaps 0;

°Y 1 iY??V?f??T?Y?f???i???f????’”YT“YGT“YYT??1?T???YYG"T"T’T?EPTT 6°
Db 1 EVQLLESGGGLVQPGGSLRLSCAASGéTFBSYAMBWVRQAPGKGLEWVSAIBGSGGSTYY 60

°Y ‘1 ?A°FTRTfT“fL?T?TSTATT?T??T???TT?YT¥??T’P’T’GTSHTYT?VT??TTT 118
Db 61 ADSVKGRFTISRDNSKBTLYLQMNSLRAEDTAVYYCAKASLYLRFLBWLFDYWGQGTL 118

RESULT 3
826792 .
Ig heavy chain V region - human
C;Species: Homo sapiens (man)
C;Date: 13-Jan-1995 #sequence_revision 13-Jan-1995 #text_change 20-Jun-2ooo
C:Accession: $26792
R;Mortari, F.; Newton, J.A.; Wang, J.Y.; Schroeder Jr., H.w.
Eur. J. Immunol. 22, 241-245, 1992
A;Tit1e: The human cord blood antibody repertoire. Frequent usage of the V(H)7 gene Eam'
A;Reference number: 526786; MUID:92111632; PMID:1730251 ‘
A;Acceesion: $26792 .
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-131 <MOR>
A;Cross—re£erences: EMBL:X61012; NID:g32804; PIDN:CAA43346.1; PIngla35131
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 64.7%; Score 426; D8 2; Length 131;
Best Local Similarity 64.8%; Pred. No. 1.6e-32; .
Matches 81; Conservative 15; Mismatchea 21; Indels 8; Gaps 2;

°y 1 EY?TTET?GGTVQ??GTLRL?TA??f701THTGT7TYT°APGKGT17vaTTTYTfE(T7 6°: : : :z: l|||:. : I I
Db 1 QVQLVQSGSELKKPGASVKVSCKASGYTPTSYAMNWVRQAPGQGLEWMGWINTNTGNPTY so

°y 61 ?AD?KR?7T7?((T?K?T?TT?MN?TR???T?YT(T?K""TPTTYGT?"-‘HWTF?Y 112
Db 61 AQGFTGRFVFSLDTSVSTAYLQléSLkAEDTAVYYCABDSRGYSYYDFWSGYFYQVYMDV 120

Qy 113 Toocf 117
Db 121 water 125

RESULT 4
331107
Ig heavy chain - human
C;Species: Homo sapiens (man)
C;Date: 02-Dec-1993 #sequence_revision 26-May-1995 #text_change 17-Mar-1999
C;Accession: $31107
R;Raaphorst, F.M.; Timmers, 3.; Kenter, M.J.H.; van Tol, M.J.D.; Vossen, J M.; Schuurma
Eur. J. Immunol. 22, 247-251, 1992
A;Title: Restricted utilization of germ-line V(H)3 genes and short diverse third comple
A;Reference number: 831104; MUID:92111633; PMID:1730252
A;Accession: $31107
A;Status: preliminary; nucleic acid sequence not shown; translation not shown
A;Molecu1e type: mRNA
A;Residues: 1-119 <RAA>
A;Cross-references: EMBL:X62955
A;Note: the nucleotide sequence was submitted to the EMBL Data Library, October 1991
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 64.4%; Score 424; DB 2; Length 119;
Best Local similarity 72.9%; Pred. No. 2.2e-32;
Matches 86; Conservative 6; Mismatches 22; Indels 4; Gaps 2;

\
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0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLBWVGWINTYTGEPTY 60

Db 1 Atéi$éééééi1$LééélALé£11;é9TL§51A1§$$Aélléiéi11$SAigescéswyi so
Qy - 61 AADFKRRFTFSLDTSKSTAYLQMWSLRAEDTAVYYCAKYPYYYGTSHWYFDVWGQGTL 118

on 61 Ansviefiééxégénéiglh¢ié$$é£éiééii$4£éikné---é.é-§£ééy&ééé$l_11.

RESULT 5
B42848
L6 mAb heavy chain V region - mouse (fragment)
C;Species: Mus musculus (house mouse)
C;Date: 27-Apr-1993 #sequence_revision 18-Nov-1994 #text_change 21-Jan-2000
C;Accession: 842848; 833903
R;Fe11, H.P.; Gayle, M.A.; Yelton, D.; Lipsich, L.; Schieven, G.L.; Marken, J.S.; AruffcJ. Biol. Chem. 267, 15552-15558, 1992
A;Title: Chimeric L6 anti-tumor antibody. Genomic construction, expression, and characte
A;Reference number: A4284B; MUID:92348410; PMID:1639794
A;Accession: B42848
A;Status: preliminary
A;Molecule type: DNA
A;Residues: 1-120 <FEL> '
A;Cross-references: GB:M90690; NID:9195065; PIDN:AAA38146.1; PID:gl95066
A;Note: sequence extracted from NCBI backbone (NCBIN:109960, NCBIP:109961)
A;Accession: $33903
A;Status: preliminary
A;Molecule type: mRNA
A;Residues: 1-120 <FE2>
A;Cross-references: EMBLzM90691
C;Superfami1y: immunoglobulin V region; immunoglobulin homology
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 63.6%; Score 418.5; DB 2; Length 120;
Best Local Similarity 64.1%; Pred. No. 7.1e-32;
Matches 75; Conservative 20; Mismatches 19; Indels 3; Gaps 2;

°’ 1 EV?TYET?°GTV°T?GSLRLTf“???TDTT"TTTTYY“??T?TT137“?Y?TTTT?ETTT 6°
Db 1 oioLvoSGPBLKkPGErVRisCKASGYTFTfircMNWVRQAPGKGLkwMGWINTYTGQPTY so

°Y ‘1 ?A??TR?inff°TTKST?TT?“TSTRA??T?VT’??K’PY’TTT?"“YF?VT???T ‘17
Db 61 ADDFKGRFAFSLBTSAYTAYLQlNfiLkNEDMATYFCARFS--YGNSR—YADYWGQGT 114

RESULT 6
$48797
Ig heavy chain V region (anti-Sm, VH3/Dxp4/JH6) — human (fragment)
C;Species: Homo sapiens (man)
C;Date: 13-Jan-1995 #sequence_revision 13-Sep-1998 #text_change 23-Jul—1999C;Accession: $48797; $26893
R;Mahmoudi, M.; Edwards, J.; Cairns, 8.; Bell, D.
submitted to the EMBL Data Library, October 1994
A;Description: Molecular characterization of natural human anti—Sm autoantibodies.A;Reference number: 848797
A;Accession: 348797
A;Molecule type: mRNA
A;Residues: 1-128 <MAH>
A;Cross-references: EMBLzz46379; NID:gSB7l47; PIDN:CAA86512.1: PID:91340168
R;Tomlinson, I.M.; Walter, 6.; Marks, J.D.; Llewelyn, M.B.; Winter, G.
J. Mol. Biol. 227, 776-798, 1992 ,
A;Tit1e: The repertoire of human germline V(H) sequences reveals about fifty groups of‘A;Reference number: 526885; MUID:93021117; PMID:1404388
A;Accession: $26893
A;Molecu1e type: DNA
A;Residues: 1-98 <TOM>
A;Cross-re£erences: EMBL2Z12350; NInga2922; PIDN:CAA78220.1; PID:932923
C;Superfami1y: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 63.6%; Score 418.5; D8 2; Length 128;
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Best Local Similarity 69.1%; Pred. No. 7.6e-32;
Matches 85; Conservative 10; Mismatches 21; Indels 7; Gaps 3;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

11 1 aiéiiééééév$é£é1éiii;£111111111)111)$iélééiéié¢$1vi-1411111) 11
0y 61 AAD— FKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYF----- DVWG 114

11 11 11111111141$111;11111111111111$11141$11DN¢£¢1géGQiéyyycméiié 119
Qy ' 115 QGT 117

Db 120 éé; 122

RESULT 7
833905
Ig heavy chain precursor V region - synthetic
C;Species: synthetic

C; Date: 13--Jan- 1995 #sequence_revision 30--Apr— 1998 #text_change 20— Oct- 2000C; Accession: S33905'
R; Liu, A. Y. Robinson, R.R.; Hellstroem, K.E.; Murray Jr., B.D.; Chang, C.P.;
Proc. Natl. Acad. Sci. U.S.A. 84, 3439-3443, 1987
A;Title: Chimeric mouse-human IgGl antibody that can mediate lysis of cancer cells.
A;Reference number: 833905; MUID:87204152; PMID:3106970
A;Accession: $33905
A;Molecule type: mRNA
A;Residues: 1—146 <LIU>
A;Cross-reference8: EMBL2M16072; NID:gl95270; PIDN:AAA38229.1; PID:9195271

Hellstroe

Query Match 63.6%; Score 418.5; DB 4; Length 146;
Best Local Similarity 64.1%; Pred. No. 8.7e-32;
Matches 75; Conservative 20; Mismatches 19; Indels 3; Gaps 2;

°’ 1 E”?TYE?TGGTV°TTGS”RL?f“?T?T°TT“T?TTYYR????T?TEYV?TTTTTTTETTT ‘°
Db 20 QIQLVOSGPELKKPGETvklSCKASGYTPTNYGMNWVKQAPGKGLNWMGWINTYTGDPTY 79

°’ ‘1 ?“?ffRTfTT??°T?“ST?TT?”T?TRA??TAVTYC?K’PY’TTT?““TPTV"G°GT 117l I IIHI
Db so ADDFKGRFAPSLETSAYTAYLQINNLKNEDMATYFCARFS--YGNSR--YSDYWGQGT 133

RESULT 8
830531
Ig heavy chain V region - human
C;Species: Homo sapiens (man)
C; Date: 06-Jan-1995 #sequence_revision 06-Jan-1995 #text_change 09-Ju1- 2004C; Accession: 830531
R; Mariette, x.
submitted to the EMBL Data Library, October 1992
A;Reference number: 530520
A;Accession: $30531
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-125 <MAR>
A; Cross- references. UNIPROT: Q9UL91; EMBL: 218317
C; Superfamily: immunoglobulin v region; immunoglobulin homology
C; Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 63.5%; Score 418; DE 2; Length 125;
Best Local Similarity 66.7%; Pred. No. 8.2e-32;
Matches 80; Conservative 14; Miematches 24; Indels 2; Gaps 1;

°Y 1 $Y?TY?????TY?f???T???f????Y°fT“TGTTTYT?APG????TY°"T”T’TGEPT” ‘°= IN |
Db 1 BVQLVESGGGLVQPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWISYISSSSSTIYY 60

°’ ‘1 ?‘°FT“TTTFTL?TSTSTATT?TT?1????TTYTT$?KYPYYYGTSHW"TT?VT???T? 11“z :z : :: I
Db 61 ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARSRNYDSSGYYSHYFDYWGQGTL 120

us-09-723-752b-116.rpr

'A1Reference number: 826786;

Page 3

RESULT 9
326794
Ig heavy chain v region - human
C;Species: Homo sapiens (man)
C;Date: 13-Jan-1995 #sequence_revision 13-Jan-1995 #text_change 17-Mar-1999C;Accession: $26794
R;Mortari, F.; Newton, J.A.; Wang, J.Y.;
Eur. J. Immunol. 22, 241-245, 1992
A;Tit1e: The human cord blood antibody repertoire. Frequent usage of the V(H)7 gene far

MUID192111632; PMID:1730251

Schroeder Jr., H.w.

A;Accession: $26794
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-123 <MOR>
A;Cross-references: EMBL:X61011
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;lS-98/Domain: immunoglobulin homology <1MM>

Query Match 63.2%; Score 416; DB 2; Length 123;
Best Local Similarity 67.5%; Pred. No. 1.2e-31;
Matches 79; Conservative 13; Mismatches 25; Indels o; Gaps 0;

°’ 1 EY°LV?SGTGLY?PGGSLTL?f???f’”1T“TGTTYYT????T???TYG"f"T’TGEPTT ‘°||||||l| IIHI I = ::-‘
Db l EVOLVESGGGLVQPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSYISSSSSTIYY 60

°y ‘1 ?‘”FT“?ffF?L?TsTsTATT?TT?T?“??TTYT¥??K’P’TTGTS"“YF?YT???T 11’
Db 61 ADSVKGRFTISRDNAKNSLYLQMNSLRDEDTAVYYCARSIKYYDENYYGMDVWGQGT 117

RESULT 10
819245

Ig heavy chain precursor V region (10P1) - human (fragment)C; Species: Homo sapiens (man)
C; Date: 22-Nov- 1993 #sequence_revision 21-Ju1- 1995 #text_change 21— Jan- 2000
C;Accession: 819245
R;Kirkham, P.M.; Mortari, F.; Newton, J.A.; Schroeder, H.w.
EMBO J. 11, 603-609, 1992
A;Title: Immunoglobulin V(H) clan and family identity predicts variable domain structux
A;Reference number: 819245; MUIDz92164649; PMID:1537339
A;Accession: $19245
A;Status: preliminary; translation not shown
A;Molecu1e type: DNA
A;Residues: 1-142 <KIR>
A;Cross-references: EMBL:X59906; NID:g37791; PIDN:CAA42547.1; PID:937192
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;34-117/Domain: immunoglobulin homology <IMM>

Length 142;Query Match 63.2%; Score 416; DB 2;
Best Local Similarity 66.1%; Pred. No. 1.4e—31;
Matches 78; Conservative 14; Mismatches 26; Indels 0; Gaps 0;

Qy 1 EVQLVBSGGGTVQTGGSLRLSCAASGYDTTHYGTNTY???ifKGTTYVGTTTTYTTBff! 60=|H|=| = I ==d| III | = = =
Db 20 QVQLVQSASELKKPGASVKVSCKASGYTFTSYAMNWVRQAPGQGLEWMGWINTNTGNPTF 79

°’ ‘1 ?‘”TKR?fTT?T?T?“?T?f??“NfTT?T?TTYf¥f?“’PYYYGTSH"YT?VT???TT ‘18
Db 80 AQGFTGRFVFSLDTSVSTAYLQlSSLRAEDTAVYYCANAYTLMMTAVTHFDFWGQGTL 137

RESULT 11
538489
Ig heavy chain - human (fragment)
C;Species: Homo sapiens (man)
C;Date: 06—Jan-1995 #sequence_revision 06-Jan-1995 #text_change 23-Jul-1999C;Accession: $38489
R;Marks, J.D.; Ouwehand, W.H.; Bye, J.M.; Finnern, R.; Gorick, B.D.; Voak, D.; Thorpe,
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submitted to the EMBL Data Library, June 1993
A; Description: Human antibody fragments specific for human blood group antigens from a
A;Reference number. 838488
A;Accession: 838489
A;Status: preliminary
A;Molecu1e type: DNA
A;Residues: 1-127 <MAR>
A; Cross--references: EMEL: Z23026; NID: g414025; PIDN: CAA80563. 1; PID:g414026
C, Superfamily: immunoglobulin V region; immunoglobulin homology
C; Keywords: heterotettamer; immunoglobulin
F; 15- 98/Domain: immunoglobulin homology <IMM>

Query Match 63.1%; Score 415; DE 2; Length 127;
Best Local Similarity 66.1%; Pred. No. 1.6e-31;
Matches 82; Conservative 12; Mismatches 24; Indels 6; Gaps 2;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY so

D. 1 aTéiTaééééoTéééééliiiéiiééTTL;ST.T;TTTALLATTLTTTS.T;GSGTSTYT .0
0y 61 AADPKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAX---YP--—YYYGTSHWYDDVWG 114
D. .. LDSVTGTLT.éRTNLLTTLTLALL;LAALLTLTTTLALEG.;L.SDTTDS;G;;.TLYTé .2.
0y 115 QGTL 118

Db 121 ééél 124 -

RESULT 12
831588
Ig heavy chain V region - human (fragment)
C;Species: Homo sapiens (man)
C;Date: 22—Nov—1993 #sequence_revision 10-Nov-1995 #text_change 23—Jul-1999
C;Accession: $31588
R;Cuisinier, A.M.; Gauthier, L.; Boubli, L.; Fougereau, M.; Tonnelle, C.
submitted to the 8MBL Data Library, June 1992
A;Description: Mechanisms that generate human immunoglobulin diversity operate from the
A;Reference number: 531585
A;Accession: $31588
A;Status: preliminary
A;Molecule type: mRNA
A;Residues: 1-140 <CUI>
A:Cross-references: EMBL:214200; NIng30957; PIDN:CAA78569.1; PIng30958
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;34-117/Domain: immunoglobulin homology <IMM>

Query Match 63.1¥; Score 415; DE 2; Length 140;
Best Local Similarity 70.3%; Pred. No. 1.8e-31;
Matches 83; Conservative 9; Mismatches 24; Indels 2; Gaps 1;

T” T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT°
Db 20 EVQLLESGGGLVQPGGSLRLSCAASGFTFésYAMSWVRQAPGKGLEWVSAIGGSGGSTYY79

°Y ‘1 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT TTT= l --. | I ll
DD 80 ADSVKGRFTISRDDSKNTLYLQMNSLRAEDTAVYYCAKDHDY--SNYIYFDYWGQGTL 13S

RESULT 13
531686
Ig heavy chain V region - human (fragment)
C;Species: Homo sapiens (man)
C; Date: 22— Nov- 1993 #sequence_revision 10- Nov— 1995 #text_change 23--Jul- 1999
C, Accession: 831686
R; Cuisinier, A. M. ; Gauthier, L.; Boubli, L.; Fougereau, M.; Tonnelle, C.
submitted to the EMBL Data Library, June 1992
A;Description: Mechanisms that generate human immunoglobulin diversity operate from the
A;Re£erence number: 831585
A;Accession: $31686
A;Status: preliminary

us-09-723-752b-116.rpr Page 4

A;Molecule type: mRNA
A;-Residues: 1- 140 <CUI>
A; Cross references: EMBL: Z14205; NID: 930969; PIDN: CAA78574. 1; PID:930970

C,Superfamily: immunoglobulin v region; immunoglobulin homologyC, Keywords: heterotetramer; immunoglobulin
F; 34-117/lDomain: immunoglobulin homology <IMM>

Query Match 62.9%; Score 414; DB 2; Length 140;
Best Local Similarity 69.5%; Pred. No. 2.2e-31; .
Matches 82; Conservative 9; Mismatches 25; Indels 2; Gaps 1;

TT T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT"T"TTTTTTTT T°| :
Db 20 EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSNVRQAPGKGLEWVSAISGSGGSTYY 79

Qy 61 AADFKR?7TFSLDTSTSTATTQMTfTRA?DT?YTT???YPYYY?TSHWYT?VY???TT 118- | | I ll : =
Db 80 SDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKCPPAGGSPS--FDYWGQGTL 135

RESULT 14
870442
Ig heavy chain precursor V region (mu) - human (fragment)
C; Species. Homo sapiens (man)
C; Date: 24-Jul- 1998 #sequence_revision 24- Jul— 1998 ”text_change 09- Jul— 2004
C;Accession: $70442
R;Cuisinier, A.M.; Fumoux, 9.; Fougereau, M.; Tonnelle, c.
Mol. Immunol. 29, 1363-1373, 1992
A;Title: IgM kappa/lambda EBV human B cell clone: an early step of differentiation of f
A,-Reference number: 570442; MUID:93024508; PMID:1383695
A; Accession. 570442
A, Status: not compared with conceptual translation
A;Molecu1e type: mRNA
A;-Residues: 1--140 <CUI>
A; Cross- references. UNIPROT: QBWUKI
C, Superfamily: immunoglobulin V region; immunoglobulin homology
F; 34—117/Domain: immunoglobulin homology <IMM>

Query Match 62.8%; Score 413.5; DB 2; Length 140;
Best Local similarity 70.6%; Pred. No. 2.4e—31;
Matches 84; Conservative 11; Mismatches 19; Indels 5; Gaps 4;

TT T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT T°llll =l
Db 20 QVQLVESGGGVVQPGGSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAFIR--YDGSNKY 78

TT TT TTT TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT TTT| : .
Db 79 YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR——DHIVGAT--YFDYWGQGTL 134

RESULT 15
AS3285
Ig heavy chain V and J regions, monoclonal antibody SCET.M8.1 - mouse (fragment)
C, Species: Mus musculus (house mouse)
C, Date: 02-May- 1994 #sequence_revision 18— Nov- 1994 #text_change 20-Jun- 2000C;Accession: A53285
R;Sawada, J.; Mizusawa, 5.; Terao, T.; Naito, M.; Kurosawa, Y.
Mol. Immunol. 28, 1063-1072, 1991
A;Tit1e: Molecular characterization of monoclonal anti-steroid antibodies: primary strx

and their pH-reactivity profiles.
A;Re£erence number: A53285; MUID292017897; PMID:1922102
A;Accession: A53285
A;Status: preliminary
A;Molecu1e type: DNA; protein
A;Residues: 1-119 <SAW>
A;Cross-references. GB:012736; NID: 9220595; PIDN:BAA02228.1; PID: 9220596
A;Note: sequence extracted from NCBI backbone (NCBIN: 63271, NCBIP: 63299)
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 62.6%; Score 412; DE 2; Length 119;
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Best Local Similarity 64.4%; Pred. No. 2.8e-31;
Matches 76: Conservative 16; Mismatches 2o; Indele 6; Gaps 2;

Dy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

m, 1 aiéflaéépglmzéégag;ééw'éélnéifiiéMéALékéiéMflMMéiMi so
CY 61 AADFKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWY-FDVWGQGT 117

m, 51 Lame;éALélgiéAéiiiiéh'miaééim£8“;.....émviméw'léééi 113

Search completed: March 14, 2005, 21:08:52
Job time : 17.8553 secs
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32 379.5 57.7 147 2 091509 09y509 homo sapien
GenCore version 5.1.6 7 33 379.5 57.7 487 2 QSZVXO QSzvxo homo sapien

Copyright (c) 1993 - 2005 Compugen Ltd. 34 378.5 57.5 483 2 QSMZX9 06mzx9 homo sapien
35 378 57.4 493 2 Q6GMX2 Qngxz homo sapien
36 375.5 57.1 122 1 HV3G_HUMAN ' 901768 homo sapien

OM protein - protein search, using sw model 37 375 57.0 123 l HV25_MOUSE 901794 mus musculu
38 374.5 56.9 119 1 HV40_MOUSE 901810 mus musculu

Run on: March 14, 2005, 20:32:33 ; Search time 82.807 Seconds 39 374 56.8 484 2 099LA6 099186 mus musculu
(without alignments) 40 374 56.8 485 2 069088 0653de mus musculu
729.713 Million cell updates/sec 41 372.5 56.6 116 2 0683Y8 0683y8 mus musculu

42 372.5 56.6 118 2 Q9UL72 09u172 homo sapien
Title: US-09-723-7528-116 43 372.5 56.6 122 2 Q9UL84 Q9u184 homo sapien
Perfect score: 656 . 44 372.5 56.6 136 1 HV16_MOUSE 901783 mus musculu
Sequence: 1 EVQLVESGGGLVQPGGSLRL .......... YPYYYGTSHWYFDVWGQGTL 118 45 371 56.4 470 2 Q7TMK1 O7tmk1 mus musculu

Scoring table: BLOSUMGZ
Gapop 10.0 , Gapext 0.5 ALIGNMENTS

Searched: 1612378 seqs, 512079187 residues
RESULT 1

Total number of hits satisfying chosen parameters: 1612378 5 QGMZQS ,
ID Q6MZQ6 PRELIMINARY; PRT; 475 AA.

Minimum DB seq length: 0 AC Q6MZQS;
Maximum DB seq length: 2000000000 DT 05—JUL—2004 (TrEMBLrel. 27, Created)

DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
Post-processing: Minimum Match 0% - DT 05-JUL-2004 (TrEMBLrel. 27, Last annotation update)

Maximum Match 100% - DE Hypothetical protein DKFZp686G11190.
Listing first 45 summaries GN Name=DKFZp686611190;

OS Homo sapiens (Human).
Database : UniProt_03:' 0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

l: uniprot_sprot:' 0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
2: uniprot_tremb1:' 0X NCBI_TaxID=9606;» RN [1]

Fred. No. is the number of results predicted by chance to have a . R9 SEQUENCE FROM N.A.
score greater than or equal to the score of the result being printed, '. ~ RC TISSUEaHuman esophagus tumor;
and is derived by analysis of the total score distribution. RG The German Human cDNA Consortium;

RA Lauber J., Bahr A., Mewes H.W., Weil 8., Amid C., Osanger A., Fobo G.,
SUMMARIES RA Han M., Wiemann 8.;

% RL Submitted (AUG-2003) to the EMBL/GenBank/DDBJ databases.
Result Query DR EMBL; BX640947; CAE45972.1; -.

No. Score Match Length DB ID Description DR H539; 901861; 1ADQ.
---------------------------------------------------------------------------- DR .VInterPro; 199003599; 19.

1 414.5 63.0 475 2 QSMZQ6 osmzqs homo sapien DR Inter9ro; 1912007110; Ig-like.
2 414 62.9 597 2 096889 09613139 homo sapien DR InterPro; 1912003597; Ig_c1.
3 413.5 62.8 241 2 Q921A6 092136 mus musculu DR InterPro; IPR003006; Ig_MHC.
4 406.5 61.8 118 2 0901.91 Q9u19l homo sapien DR InterPro; 1911003596; Ig__v.
5 405 61.6 120 1 H’VBE_HUMAN 901766 homo sapien DR Pfam; 9907654; Cl-eet; 3.
6 404.5 61.5 122 1 HV21_MOUSE 901790 mus musculu DR SMART; SM00409; IG; 2.
7 402.5 61.2 606 2 QSGMY2 QGgmyZ homo sapien DR SMART; SM00407; IGcl; 3.
8 401.5 61.0 573 2 QBWU38 . oewuza homo sapien DR SMART; SM00406; IGv; 1.
9 400 60.8 123 1 HV18_MOUSB 901787 mus musculu DR PROSITE; 9550835; IG_LIKE; 4.

10 399 60.6 113 2 QSUL90 Q9u190 homo sapien DR PROSITE; 9300290; IGJfl-lC; U'NKNOWN_2.
11 398 60.5 123 1 HV19__MOUSE 901788 mus musculu KW Hypothetical protein.
12 398 60.5 472 2 06N089 0611089 homo sapien SQ SEQUENCE 475 M; 52043 MW; B7EAE255A2694BBE CRC64;
13 396.5 60.3 473 2 06sz7 Qszv7 homo sapien
14 395.5 60.1 112 2 O9HCC1 Q9hcc1 homo sapien Query Match 63.0‘; Score 414.5; DB 2; Length 475,-
15 395.5 60.1 613 2 QBWUKJ. oawukl homo sapien Best Local Similarity 68.0%; Pred. No. 7.7e—35;
16 394 59.9 478 2 069I81 06pi81 homo sapien Matches 83; Conservative 13; Mismatches 21; Indels 5; Gaps 3;
17 391 59.4 123 1 HV22_MOUSE 901791 mus musculu
18 391 59.4 240 2 QSSZCQ 0652c9 homo sapien 0y 1 EVOLVESGGGLVOPGGSLRLSCMSGYDFTHYGWMIRQAPGKGLEWVGKINTYTGEPTY 60
19 399.5 59.2 544 2 062.795 OGpj9shomosapien ‘ |H|=||||||l|||l||ll||l|l|=I=|||l||||||l||l|l |===l ll
20 389 59.1 123 1 W23_MOUSE 901792 mus musculu Db 20 EVQLLESGGGLVQPGGSLRLSCAASGFTF‘RNYAMNWVRQAPGKGLEWVSGISS-SGVNTY 78
21 389 59.1 125 2 QGPILO QGpilO homo sapien
22 389 59.1 470 2 QSPJA4 QSpja4 homo sapien 0y 61 AAD-FK'RRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAK---Y9YYYGTSHWYFDVWGQG 116
23 388.5 59.0 119 1 svaagMouss 901808musmusculu || |||| | | | :| ||||:||||:||||||||: | ::|||||||:|
24 387 58.8 121 2 0901.71 Q9u171 homo sapien Db 79 YADSVKGRFTISGDISTNTLYLQM‘HSLRADDTAWYCARADYRDYQVSPAYWYFDVWGRG 138
25 386 58.7 464 2 QGMZUS 06m2u6 homo sapien
26 384.5 58.4 122 l HV20__MOUSE 901789 mus musculu 0y 117 TL 118
27 384 58.4 487 2 oeozxv 050217 mus musculu ||
28 382 58.1 499 2 08N5K4 08n5k4 homo sapien Db 139 TL 140
29 381 57.9 115 1 HV3D_HUMAN 901765 homo sapien
30 381 57.9 123 1 HV24_MOUSE 901793 mus musculu
31 379.5 57.7 119 1 HV37_MOUSE 901807 mus musculu RESULT 2
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096889
ID 096889 PRELIMINARY; PRT; 597 AA.
AC 096889;
DT 01-DEC-2001 (TrEMBLrel. 19, Created)
DT 01-DEC-2001 (TrEMBLrel. 19, Last sequence update)
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE IGHM protein.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

0X NC?I_TaxID=9606; '1
RP SEQUENCE FROM N.A.
RC TISSUE=Primary B-Cells;

MEDLINE=22388257; PubMed=12477932i DOI=10.1073/pnas.242603899;
Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
Klauaner R.D., Collins F.S., Wagner L., Shenmen C.M., Schuler G.D.,
Altschul S.F., Zeeberg B., Buetow K.H., Schaefer C.F., Bhat N.K.,
Hopkins R.F., Jordan H., Moore T., Max 5.1., Wang J., Hsieh F.,
Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Scares M.B., Bonaldo M.P., Casavant T.L., Scbeetz T.E.,
Brownstein M.J., Usdin T.B., Tosbiyuki 5., Carninci P., Prange C.,
Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
Richards 8., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk S.W.,
Villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A.,
Fahey J., Helton 8., Ketteman M., Madan A., Rodrigues s., Sanchez A.,
Whiting M., Madan A., Young A.C., shevchenko Y., Bouffard G.G.,
Blakesley R.W., Touchman J.W., Green E.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
Krzywinski M.I., Skalska U., Smailus D.E., Schnerch A., Schein J.E.,
Jones S.J., Marra M.A.;
"Generation and initial analysis of more than 15,000 full-length human

RT. and mouse cDNA sequences.";

RL Prgc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).RN 2
RP SEQUENCE FROM N.A.
RC TISSUEaPrimary B-Cells;RA
RL

§

E§§§§§§§§§§§§§§§§§§
Strausberg R.;
Submitted (OCT-2001) to the EMBL/GenBank/DDBJ databases.

DR EMBL; BC015760; AAH15760.1; -.
DR PIR; $05271; $05271.
DR PIR; $24260; $24260.
DR HSSP; 901861; lADQ.
DR InterPro; IPROO7110; Ig-like.
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPR003006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR Pfam; P807654; Cl—Bet; 4.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 5.
DR PROSITE; P300290; IG_MHC; UNKNOWN_3.
SQ SEQUENCE 597 AA;. 65039 MW; 4?CA3AD8ECEZG3D9 CRC64;

Query Match 62.9%; Score 414; DB 2; Length 597;
Best Local similarity 70.0%; Pred. No. 1.1e—34;
Matches 84; Conservative 5; Mismatches 29; Indels 2; Gaps 1;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY so
HIhIHlHIHIHIHIHlH=I=I HIHIHIHIHI I: l I

Db 20 EVQLLESGGGLVQPGGSLRLSCAASGFSFSSYAMNWVRQAPGKGLEWVSAISGSGGSTYY 79

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHWYF--DVWGQGTL 118

Db 80 ADSVKGRFTISRDNSRDTLYLQMNSLRAEDTAVYYCAKDPRGYSASGNYTREDYWGQGTL 139

RESULT 3
0921A6
ID Q921A6
AC 0921A6;
DT 01-DBC-2001 (TrEMBLrel. 19, Created)
DT 01-DEC-2001 (TrBMBLrel. 19, Last seguence update)

PRELIMINARY; PRT; 241 AA.

us-09-723-752b-116.rup Page 2

DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE Anti-CEA 79 single chain Fv (Fragment).
OS Mus musculus (Mouse).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Buteleostomi;
0C Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
OX NCBI_TaxID=10090;
RN [1]
RP SEQUENCE FROM N.A.
RX MEDLINE=98170165; PubMed=9509426i
RA Chung J.H., Choi S.J., Kim H.J., Kim I.J., Choi I.H., Lee S.D.,
RA Yi K.S., Suh P.G., Ryu S.H., Chung H.K.;
RT "Cloning and characterization of cDNAs encoding VH and VL of a
RT monoclonal anti-CEA antibody (CEA 79) cross-reactive with RCA—95 and
RT generation of a single-chain Fv molecule (scFv).";
RL Mol. Cells 7:816-819(1997).
DR EMBL; U88067; AAB48044.1; -.
DR PIR; $19965; $19965.
DR PIR; $19967; $19967.
DR PIR; $19958; $19968.
DR PIR; $26325; $26325.
DR HSSP; P01607; lBWW.
DR SMART; SM00406; IGv; 2.
DR PROSITE; P550835; IG_LIKE; 2.
FT NON_TER 1 1
FT NON_TER 241 241
so SEQUENCE 241 AA; 26086 MW; 0276887248E9C771 CRC64:

Query Match 62.8%; Score 413.5; DB 2; Length 241;
Best Local similarity 64.1%; Pred. No. 4.7e-35;
Matches 75; Conservative 17; Mismatches 20; Indels 5; Gaps 1;

°’ 1 EY°TVEf$GGTV°TTGS“L?fA??TTDW"T?T”fTYR?Tf?T?TETV?TTWT???T17 ‘°Db 1 QVKLQQSGPELKKPGETVKISCKASGYTFTDYGMNWVKQAPGKGLKWMGWINTYTGEPTY 60

°Y ‘1 “”7"???TT’rDT?“SIT?TT?”TS?“??T?VTY??“"W5“?WT???
Db 61 ADDFKGRFAFSLETSASTAYLQINNLKNEDTATYFCARKDLLR----- YFDYWGQGT 112

RESULT 4
Q9UL91
ID Q9UL91 PRELIMINARY; PRT; 118 AA.
AC Q9UL91;
DT 01-MAY—2000 (TrEMBLrel. 13, Created)
DT 01—MAY-2000 (TrEMBLrel. 13, Last sequence update)
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE Myosin-reactive immunoglobulin heavy chain variable region
DE (Fragment). .
OS Homo sapiens (Human).
0C ' Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaXID=9606;
RN [1)
RP SEQUENCE FROM N.A.
RX MEDLINE=98277139; PubMed=9614934; DOI=10.1006/clin.1998.4531;
RA Wu X., Liu 3., Van der Merwe P.L., Kalis N.N., Berney S.M.,
RA Young D.C.;
RT PMyosin-reactive autoantibodies in rheumatic carditis and normal
RT fetus.“;
RL Clin. Immunol. Immunopathol. 87:184—192(1998).
DR EMBL; AF035023; AAD56259.1; —.
DR PIR; PH0875; PH0875.
DR PIR; $21205; $21205.
DR PIR; 830531; 830531.
DR HSSP; P01783; 1IGC.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR SMART; SMOO406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 1.
FT NON_TER 1 1
FT NON_TER 118 118
SQ SEQUENCE 118 AA; 12843 MW; 0063394982AC149D CRC64;
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Query Match 61.8%; Score 406.5; DB 2; Length 118;
Best Local Similarity 67.8%; Pred. No. 1.2e-34;
Matches 80; Conservative 11; Mismatches 22; Indels 5; Gaps 1;

°’ 1 fY?TY?TT??TY??Tf?TT?fT??T?Y°i?“TGTTTYT?TT????E"”G"I"TYTGEPT’ ‘°= : Ill h: |
Db 1 EVOLVESGGGLVQPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSYISSTIITIYY 60

Qy 61 AADFTRRETFfLDTSTSTATTQTNfLRAEDTAYTTTAKYPYYYGTSHWYFDVWGQGTL 118='- I I IIIIHI
Db 61 ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR -----GDSSEAFDIWGQGTM 113

RESULT 5
HV3E_HUMAN
ID HVJE HUMAN STANDARD; PRT; 120 AA.
AC 901766;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT os-JUL—2004 (Rel. 44, Last annotation update)
DE Ig heavy chain V-III region BRO.
08 Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN (1]
RP SEQUENCE.
RX MEDLINE=77117674; PubMed=65324; DOI=10.1016/0019-2791(76)90271-8;
RA Capra J.D., Hopper J.E.;
RT "Comparative studies on monotypic IgM lambda and IgG kappa from an
RT individual patient. III. The complete amino acid sequence of the VH
RT region of the IgM paraprotein.";
RL Immunochemistry 13:995-999(1976).
CC -I- MISCELLANEOUS: This chain was obtained from IgM isolated from the
CC serum of a patient with malignant lymphoma of the Waldenstrom
cc type.
CC -!- SIMILARITY: Contains 1 immunoglobulin-like domain.
DR PIR; AO2049; M3HUEW.
DR HSSP; P01783; lIGC.
DR GO; 60:0005576; C:extracellular; NAS.
DR GO; GO:0003823; anntigen binding; NAS.
DR G0; 60:0006955; P:immune response; NAS.
DR InterPro; IPR007110; Ig-1ike.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; 19; 1.
DR SMART; SM00406; 16v; 1.
DR PROSITE; P850835; IG LIKE; 1.
KW Direct protein sequencing; Immunoglobulin V region.
FT DOMAIN 1 111 Ig-like.
FT NON_TER 120 120
SQ SEQUENCE 120 AA; 13227 MW; D3F0428F7C2E6410 CRC64;

Query Match . 61.6%; Score 405; DE 1; Length 120;
Best Local similarity 65.4%; Pred. No. 1.7e-34;
Matches 83; Conservative 8; Mismatches 20; Indels 16; Gaps 3;

Qy l EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Db 1 1(éitéééééiiéééééLélééiiééérL;;£N¢$¢$$évwéiéié)$s.is;- .ésoy) 59
Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYP--------- YYYGTSHWYFD 111

D. 60 AosviciéiIéR19;i§$LiiNL$$L$A£$41$¢£éA§sLVSLVDGWLY££iég ...... 1.3
Qy 112 VWGQGTL 118

Db 114 $$ééé4£ 120

RESULT 6
HV21_MOUSE
ID HV21_MOUSE STANDARD; PRT; 122 AA.
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ac 901790;
DT 21JUL- 1986 (Rel. 01, Created)
DT 21- JUL- 1986 (Rel. 01, Last sequence update)

DT 05--JUL- 2004 (Rel. 44, Last annotation update)DE Ig heavy chain v region M511.
OS Mus musculus (Mouse).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
OX NCEI_TaxID=lOO90;
RN [1)
RP SEQUENCE.
RX MEDLINE=81054880; PubMed=6776528;
RA Robinson E.A., Appella 3.;
RT "Complete amino acid sequence of a mouse immunoglobulin alpha chain
RT (MOPC 511).",
RL Proc. Natl. Acad. Sci. U.S.A. 77:4909-4913(1980).
CC —1— MISCELLANEOUS: This chain was isolated from a myeloma protein that
CC binds phosphorylcholine.
CC -I- SIMILARITY: Contains 1 immunoglobulin-like domain.
DR HSSP; 901789; lMCP.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; 19; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P550835; IG_LIKE; 1.
Kw Direct protein sequencing; Immunoglobulin v region.
FT DOMAIN 1 114 Ig—like.
FT NON_TER 122 122
SQ SEQUENCE 122 AA; 13652 MW; 9F4837731EA50207 CRCSG;

Query Match 61.5%; Score 404.5; D8 1; Length 122;
Best Local similarity 65.3%; Pred. No. 1.9e-34;
Matches 79; Conservative 13; Mismatches 20; Indels 9; Gaps 3;

°’ 1 fT°TTTifiifY?T???T?i?T?“?T?”1T"Y°T“TYT??TTTGT?VY‘"'G"ITTTTG 5‘Db 1 EVKLVESGGGLVQPGGSLRLSCATSGFTFSDFYMEWVRQSPGKRLEWIAASRNKANDYTT 60

°Y 57 iETTA?”FTRTprthT?“TTATT?T1?TTT??T?YTTf?“YPYTTT?T"TTT?TTT°? 11‘Db 61 E--YSASVKGRFIVSRDTSQSILYLQMNALRAEDTAIYYCAR--—YYGSSYWYFDVWGAG 115

QY' 117 T 117

Db 116 T 116

RESULT 7
QSGMYZ
ID QGGMYZ PRELIMINARY; PRT; 606 AA.
AC QGGMYZ;
DT os-JUL-2004 (TrEMBLrel. 27, Created)
DT 05—JUL-2004 (TrEMBLrel. 27, Last sequence update)
DT 05-JUL-2004 (TrEMBLrel. 27, Last annotation update)
DE Hypothetical protein.
OS Homo sapiens (Human)
0C Eukaryota; Metazoa; chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUE=Primary B-Cells;
RX MEDLINE=22388257; PubMedn12477932; DOI=10.1073/pnas.242603899;
RA Strausberg R.L., Peingold E.A., Grouse L.H., Derge J.G.,
RA Klausner R.D., Collins F.S.. Wagner L., shenmen C.M., Schuler G.D.,
RA Altschul S.F., Zeeberg 8., Buetow K.H., Schaefer C.F., Bhat N.K.,
RA Hopkins R.F., Jordan H., Moore T., Max 3.1., Wang J., Hsieh F.,
RA Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
RA Stapleton M., Scares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
RA Brownstein M.J., Usdin T.B., Toshiyuki s., Carninci P., Prange C.,
RA Raha 3.6., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
RA Bosak s.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
RA Richards s., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk S.W.,
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RA Villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A.,
RA Fahey J., Helton E., Ketteman M., Madan A., Rodrigues S., Sanchez A.,
RA Whiting M., Madan A. Young A. C., Shevchenko Y. Bouffard G. G ,
RA Blakeslsy R.w., Touchman J. w. , Green E. D., Dickson M. C. ,
RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R. M., Butterfield Y.S.,
RA Krzywinski M.I., Skalska U., Smailus D.E., Schnerch A., Schein J.E.,
RA Jones S. J. , Marra M. A.

RT "Generation and initial analysis of more than 15, 000 £u11-1ength humanRT and mouse cDNA sequences. ";
RL Proc. Natl. Acad. Sci U. S. A. 99:16899-16903(2002).
RN [2]
RP SEQUENCE FROM N.A.
RC TISSUE=Primary B-Cells;

Strausberg R.;
Submitted (JUN-2004) to the EMBL/GenBank/DDBJ databases.
EMEL; BC073758; AAH73758.1; -.
InterPro; IPR003599; Ig.
InterPro; IPR007110; Ig-like.
InterPro; IPR003597; Ig_c1.
InterPro; IPR003006; Ig_MHC.
InterPro; IPR003596; Ig_v.
Pfam; PF07654; Cl-aet; 4.
Pfam; PFOOO47; ig; 4.
SMART; SM00409; IG; 2.
SMART; SM00407; IGcl; 4.
SMART; SM00406; IGV; 1.
PROSITE; P850835; IG_LIKE; 5.
PROSITE; P800290; IG_MHC; UNKNOWN_3.
Hypothetical protein
SEQUENCE 606 AA; 66184 MW; BSB38351114E4C55 CRC64;

MQUUUUUUUUUUUUUN§O:nmmxwxxwxmmxxr
Query Match 61.2%; Score 402.5; DE 2; Length 606;
Best Local Similarity 59.4%; Pred. No. 1.8e-33;
Matches 79; Conservative 14; Mismatches 19; Indels 21; Gaps 2;

°Y 1 EY?TY??????T°??G?f???f???fy”TT“YG“”TV????TTT??TT°Wf"T’TGEPTT ‘°: : I z : . : : :z :
Db 20 OVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWIRQAPGKGLEWVSYISSSSSYTNY 79

Qy 61 ?ADFTR?FTFTLDTSKSTAT?QTTSLTAE?TAVYTCAK----------------TPTTT? 104II l=|=: ll ||||l|=
Db 80 ADSVKGRETISRDNAKNSLYLQMNSLRAEDTAVYYCARGGNGIAAAGRVVYAEDYYYYYG 139

CY 105 TSHWYFDYYGQGT 117Db 140 -----MDVWGQGT 147

RESULT 8
QBWU38
ID QBWUBB PRELIMINARY; PRT; 573 AA.
AC QEWUSB;
DT 01-MAR-2002 (TrEMBLrel. 20, Created)
DT 01-MAR-2002 (TrEMBLrel. 20, Last sequence update)
DT 01-MAR-2004 (TrEMELrel. 26, Last annotation update)
DE Hypothetical protein.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

0X NC?I_TAXID=9606;1
RP SEQUENCE FROM N.A.
RC TISSUEaPrimary E-Cells;

MEDLINE=223EB2S7; PubMed=12477932; DOI=10.1073/pnas.242603899;
Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
Klausner R.D., Collins E.s., Wagner L., Shenmen C.M., Schuler G.D.,
Altschul S.F., Zeeberg 8., Buetow K.H., Schaefer C.F., Bhat N.K.,
Hopkins R.F., Jordan H., Moore T., Max 8.1., Wang J., Hsieh F.,
Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Soares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C.,
Raha s s., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,

E

§§§§§§§§§§
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Richards 5., Worley K.C., Hale 5., Garcia A.M., Gay L.J., Hulyk s.w.,
Villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A.,
Eahey J., Helton 3., Ketteman M., Madan A., Rodrigues 3., Sanchez A.,
whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
Blakesley R.w., Touchman J.W., Green E.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
Krzywinski M.I., Skalska U., Smailus D.E., Schnerch A., Schein J.E.,
Jones-8.0., Marra M.A.;
"Generation and initial analysis of more than 15,000 full—length human
and mouse cDNA sequences.";
Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
[2]
SEQUENCE FROM N.A.
TISSUE=Primary B-Cells;
Strausberg R.;
Submitted (JAN-2002) to the EMBL/GenBank/DDBJ databases.
EMBL; BC021276; AAH21276.1; -.
PIR; 821205; 521205.

DR PIR; $30532; $30532.
DR HSSP; P18529; 1I8K.
DR Pfam; PF07654; Cl-eet; 2.
DR Pfam; PF00047; ig; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P550835; 16_LIKE; 4.
DR PROSITE; P500290; IG_MHC; UNKNOWN_2.
KW Hypothetical protein. .
SQ SEQUENCE 573 AA; 62967 MW; FDO72344033AC530 CRC64;

Query Match 61.0%; Score 401.5; DB 2; Length 573;
Best Local Similarity 65.9%; Pred. No. 2.2e-33;
Matches 81; Conservative 9; Mismatches 22; Indels 11; Gaps 2;

°’ 1 iY?TY?????LT?T?G?T???Ti???3°7T“T“T“TY???????T?TYG“T“T’T?EPTT ‘°I = -
Db 20 EVOLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGY 79

Qy 61 AADFKRRFTFSLDTSKSTATTQTTSTRAEDTTVTTCATY —————— PTTTGTSHWYEDYT? 114| | Hll l=h= = :
Db 80 ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAKHGSGSYIGYYYG-----MDVWG 134

Qy 115 QTT 117Db 135 QGT 137

RESULT 9
HV18_MOUSE
ID HV18_MOUSE STANDARD; PRT; 123 AA.
AC P01787;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 05-JUL-2004 (Rel. 44, Last annotation update)
DE Ig heavy chain V regions TEPC 15/SlO7/HPCM1/HPCM2/HPCM3.
OS Mus musculus (Mouse).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
OX NCBI_TaxID=10090;
RN (1]
RP SEQUENCE (TEPC 15).
RX MEDLINE=76222762; PubMed=819932;
RA Rudikoff S., Potter M.;
RT “Size differences among immunoglobulin heavy chains from
RT phosphorylcholine-binding proteins.";RL Proc. Natl. Acad. Sci. U.S.A. 73:2109-2112(1976).
RN {n
RP SEQUENCE FROM N.A. (H107).
RX MEDLINE=80199926; PubMed=6769593; DOI=10.1016/0092-8674(80)90089-6;
RA Early P., Huang H., Davis M., Calame K.. Hood L.;
RT "An immunoglobulin heavy chain variable region gene is generated from
RT three segments of DNA: VH, D and JH.";
RL Cell 19:981-992(1980).
m B]
RP SEQUENCE ($107).
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MEDLINE=76110488; PubMed=813561;
001-10.1146/annurev.ge.09.120175.001513;
Rudikoff s., Barstad P., Potter M., Hood L.;
Unpublished results, cited by:
Hood L., Campbell J.H., Elgin S.C.R.;
Annu. Rev. Genet. 9:305-353(1975).
[4]

SEQUENCE (HDCMl; HPCM2 AND HPCMB).
MEDLINE=81197602; PubMed=7231520;
Gearhart P. J. , Johnson N. D. Douglas R. , Hood L.
"IgG antibodies to phosphorylcholine exhibit more diversity than theirIgM counterparts. ";
Nature 291:29-3d(1981).
-l- MISCELLANEOUS: All those sequence appears to be identical.
-1- MISCELLANEOUS: These chains were isolated from myeloma and

hybridoma proteins that bind phosphorylcholine.
-l- SIMILARITY: Contains 1 immunoglobulin-like domain.
PIR; A93804; AVMSTS.
HSSP; 901789; lMCP.
InterPro; IPR007110; Ig-like.
InterPro; IPR003596; Ig_v.
Pfam; PP00047; ig; 1.
SMART; SM00406; IGv; l.
PROSITE; 9550835; IG_LIKE; 1.
Direct protein sequencing; Hybridoma; Immunoglobulin v region.
DOMAIN 1 114 Ig-like.
NON_TER 123 123
SEQUENCE 123 AA; 13777 MW; snseoesns1zs7ooo CRcs4;

Query Match 60.8%; Score 400; DB 1; Length 123;Best Local Similarity
Matches 79;

65.3%;
Conservative 12;

Fred. No. 5.8e-34;
Mismatches 22; Indels 8; Gaps 3;

°’ 1 BY°1YiffTTTY$ff$fTT1ff?A??Y”1T“YGT“TYT?Af?TGT?TV‘"'°"ITTTTG 5‘Db 1 EVKLVESGGGLVQPGGSLRLSCATSGETFSDFYMEWVRQPPGKRLEWIAASRNKANDYTT 60

°’ 57 TPTT“?”FT“?7TF?L$1?“1T“???TTST????T?YTTT?K’9’71???“TTT?YT?°? 11‘Db 61 E--YSASVKGRFIVSRDTSQSILYLQMNALRAEDTAIYYCAR--DYYGSSYWYFDVWGAG 116

Qy 117 T 117Db 117 T 117

RESULT 10
Q9UL90 .
ID Q9UL90 PRELIMINARY; PRT; 113 AA.
AC QSULSO;
DT Ol-MAY-ZOOO (TrEMBLrel. 13, Created)
DT 01-MAY-2000 (TrEMBLrel. 13, Last sequence update)
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE Myosin-reactive immunoglobulin heavy chain variable region
DE (Fragment).
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
0X NCBI_TaxID=9606;RN [1]
RP SEQUENCE FROM N.A.
RX MEDLINE=98277139; PubMed=9614934; DOI=10.lOOG/clin.1998.4531;
RA Wu X., Liu 8., Van der Merwe P.L., Kalis N.N., Berney s.M.,
RA Young D.C.;
RT "Myosin-reactive autoantibodies in rheumatic carditis and normal v
RT fetus.";
RL Clin. Immunol. Immunopathol. 87:184-192(1998).
DR EMBL; AF035024; AAD56260.1; -.
DR PIR; $78486; $78486.
DR HSSP; P01772; 2FB4.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.DR SMART; SM00406; IGv; 1.
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DR PROSITE; P550835; IG_LIKE; 1.
FT NON_TER l 1
FT, NON_TER 113 113
so SEQUENCE 113 AA; 12437 MW; ED57FD019086D07F CRC64:

Query Match 60.6%; Score 399; DE 2; Length 113;
Best Local Similarity 69.7%; Pred. No. 6.7e-34;
Matches 83; Conservative 6; Mismatches 18; Indels 12; Gaps 3;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHT?TNWV?$??TT?TETTGWTNTTTfEPTT 60IHIHIHIJIHIH Hlllh h 4! =Db 1 EVQLVESGGGVVQPGGSLRLSCAASGETFSSYGMHWVRQAPGKGLEWVAFIR-YDGSNKY 59

°’ - 61 “??'FTR?ffF?“?T?TSTATT1TifTT??$T?TTT??TY”YTYGTS““YF°VT???TT 113
Db 60 YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKDLNY ----------WGQGTL 108

RESULT 11
HV19_MOUSE
ID HV19_MOUSE STANDARD; PRT; 123 AA.
AC P01788;
DT 21-JUL—1986 (Rel. 01, Created)

DT 21-JUL—1986 (Rel. 01, Last sequence update)
DT 05--JUL- 2004 (Rel. 44, Last annotation update)DE Ig heavy chain V region H8.
OS Mus musculus (Mouse)
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
0X NCBI_TaxID=10090;
RN [1]
RP SEQUENCE.
RA Earstad 9.;
RL Thesis (1975), California Institute of Technology / Pasadena, U.S.A.
CC —I- MISCELLANEOUS: This chain was isolated from a myeloma protein that
CC binds phosphorylcholine.

CC -I- SIMILARITY: Contains 1 immunoglobulin- like domain.DR HSSP; P01789; 1MCP.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; 19; 1.
DR SMART; SM00406; IGv; 1.
DR PROSITE; P850835; IG_LIKE; 1.
Kw Direct protein sequencing; Immunoglobulin v region.
FT DOMAIN 1 114 Ig—like.
FT NON_TER 123 123
$0 SEQUENCE 123 AA; 13805 MW; 90581401912F7000 CRC64;

Query Match 60.5%; Score 398; DE 1; Length 123;
Pred. No. 9.4e-34;

Mismatches 23;
Best Local Similarity 65.31;
Matches '79; Conservative 11; Indels 8; Gaps 3;

°’ 1 ETQLYET$1117?T???T???T1A?TY°7THYGTNTYT?A$116117v'"'GWITTTTG 56I :I I z : : :
Db 1 EVKLVESGGGLVQPGGSLRLSCATSGFTFSDFYMEWVRQPPGKRLEWIAASRNKANDYTT 60

°y 57 1PTTA1°FTRT7TF?L11?K1TATT?TTSTT?1?TTVTTf?KYPY111T1H177?YT?°T 116
Db 61 B--YéASVKGRFIVSRDTSéSILYLQMNALRAEDTAIYYCAR-‘DYYGBSYWYFDVWGAG 116

CY 117 T 117Db 117 T 117

RESULT 12
QSNOBQ
ID QGNOBS PRELIMINARY; PRT; 472 AA.
AC Q6N089;
DT 05-JUL-2004 (TrEMBLrel. 27, Created)
DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
DT 05-JUL-2004 (TrEMBLrel. 27, Last annotation update)
DE Hypothetical protein DKFZp686P15220.
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GN Name=DKFZp686915220;
OS Homo sapiens (Human).
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
0X NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUE=Human rectum tumor;
RG The German Human cDNA Consortium;
RA Wambutt R., Heubner D., Mewes H.W., Weil 8., Amid C., Osanger A.,
RA Fobo G., Han M., Wiemann 8.;
RL Submitted (AUG-2003) to the EMBL/GenBank/DDBJ databases.
DR EMBL; 8X640627; CAE45781.1; -.
DR HSSP; 901861; 1ADQ.
DR InterPro; IPR003599; Ig.
DR InterPrO; IPR007110; Ig-like.
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPR003006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PPO7654; Cl-set; 3.
DR SMART; SM00409; IG; 2.
DR SMART; SM00407; 1661; 3.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P350835; IG_LIKE; 4.
DR PROSITE; P500290; IG_MHC; UNKNOWN_2.
Kw Hypothetical protein.
SQ SEQUENCE 472 AA; 51724 MW; 26CB340D004GD279 CRC64;

Query Match 60.5%; Score 398; DB 2; Length 472;
Best Local Similarity 66.4%; Pred. No. 4.1e-33;
Matches 81; Conservative 7; Mismatches 24; Indels 10; Gaps 2;

°’ ‘ 1T?TY????TTY???°?TT?Tf????’°TT“fGT“TTT?TT??TTiTYG"T“T’T?EPTT ‘°Db 20 EVOLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSGISNNSGSIAY 79

°’ ‘1 ?“”FTRTT???L?TS“STATT?TT?TTT??TTV77T?TYP"""TTT?TS“"YFTTT?? 115Db 80 ADSVKGRFTISRDNGKNSLYLQMNSLRAEDTALYYCAKEIGAHNFYYYG-----MDVWGQ 134

CY 116 ?T 117Db 135 GT 136

RESULT 13
QGMZV7
ID QSMZV7 PRELIMINARY; PRT; 473 AA.
AC QGMZV7;
DT 05-JUL-2004 (TrEMBLrel. 27, Created)
DT 05-Jun-2004 (TrEMBLrel. 27, Last sequence update)
DT 05-JUL-2004 (TrEMBLrel. 27, Last annotation update)
DB Hypothetical protein DKFZp686C11235.
GN NameaDKPZp686C11235;
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUEaHuman small intestine;
RG The German Human cDNA Consortium;
RA Bloecker H., Boecher M., Mewes H.w., Weil 8., Amid C., Osanger A.,
RA Fobo G., Han M., wiemann 5.;
RL Submitted (AUG-2003) to the EMBL/GenBank/DDBJ databases.
DR EMBL; 8X640853; CAE45920.1; -.
DR HSSP; P01861; 1ADQ.
DR InterPro; IPR003599; 19.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPR003006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF07654; Cl-eet; 3.
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DR SMART; SM00409; IG; 2.
DR SMART; SM00407; IGcl; 3.
DR SMART; SM00406; IGv; 1.
DR PROSITE; 9550835; IG_LIKE; 4.
DR PROSITE; P500290; IG_MHC; UNKNOWN_2.
Kw Hypothetical protein.
SQ SEQUENCE 473 AA; 52121 MW; 9476EAE4COBFC447 CRC64;

Query Match 60.3%; Score 396.5; DB 2; Length 473;
Best Local Similarity 65.6%; Pred. No. 5.9e-33;
Matches 80; Conservative 14; Mismatches 21; Indels 7; Gaps 4;

°’ 1 ?Y°LVESTG°LV?T???T???T????Y“TT“YGTTTTT?T?TT?T?YYG"T“TYT?“PTT 6°HIH HI) =- : -
Db 2O EIQLVESGGGLVQPGGSLRLSCAASGFTFSSFEMNWVRQAPGKGLEWLSYI——TRSGNTVY 78

°’ ‘1 “A” FKR?ffF?L?TS“STATT?TT?T????T?YTT??"PYYY°TT”TT'"T?“Y??T 11‘H : :::: :
Db 79 YADSLQGRFTISRDNARNSLYLQMNSLRAEDTAVYYCARQNEH--TSPWYPSFFDYWGQG 136

Qy 117 TT 118Db 137 IL 138

RESULT 14
QSHCCl
ID QSHCCI PRELIMINARY; PRT; 112 AA.
Ac QSHCCl;
DT 01-MAR-2001 (TrEMBLrel. 16, Created)
DT 01-MAR-2001 (TrEMBLrel. 16, Last sequence update)
DT 01-0CT-2003 (TrEMBLrel. 25, Last annotation update)
DB Single chain Fv (Fragment).
OS Homo sapiens (Human).
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
ox NCBI_TaxID=9606;
RN (1]
RP SEQUENCE FROM N.A.
RA Kikuchi M. Takeda C. , Tsujimoto Y. Asada S. , Nagata K.
RL Submitted (OCT— 2000) to the EMBL/GenBank/DDBJ databases.
DR EMBL; ABO49915; 8A816829. 1; -.
DR HSSP; P01783; 116C.
DR InterPro; IPR007110; Ig—like.
DR InterPro; IPR003596; Ig_v.
DR SMART; SM00406; 16v; 1.
DR PROSITE; 9850835; IG_LIKE, 1.
FT NON_TER 1 1
FT NON_TER 112 112
SQ SEQUENCE 112 AA; 12243 MW; 24F1A4SEC3BE4788 CRC64;

Query Match 60.1%; Score 395.5; DE 2; Length 112;
Best Local similarity 66.1%; Pred. No. 1.5e-33;
Matches 78; Conservative 9; Mismatches 24; Indels 7; Gaps 1;

°’ 1 EV?TY??f???Y°TTTTT???T?????°fTHTfTNTYT??TTT???TYGWiTT’T?EPTT 6°H
Db 1 EVQLVESGGGVVRPGGSLRISCAASGFTFDDYGMSWVRQAPGKGLEWVSGINWNGGSTGY 60

°y ‘1 ?‘”FTRTTTF?L?T?T?T“7T?7T?TT???T?TTTTTKYPT’YGTSHWYF?VY???TT ‘18Db 61 ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARRRY -------ALDYWGQGTL 111

RESULT 15
QBWUKI
ID QBWUKl PRELIMINARY; PRT; 613 AA.
AC QBWUKl;
DT 01-MAR-2002 (TrEMBLrel. 20, Created)
DT 01-MAR—2002 (TrEMBLrel. 20, Last sequence update)
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE IGHM protein.
OS Homo sapiens (Human).
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8%%%%%%%gggg73%;?ggggt’lEfifiéé’fifi’?§§§§§§§§§§§§§§§§§R§§388
Query Match 60.1%; Score 395.5; DB 2; Length 613;
Best Local Similarity 66.1%; Pred. No. 9.9e-33;
Matches 82; Conservative 9; Mismatches 18; Indels 15; Gaps

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

m. 20 a1éi$éééééo$éééné{liééiiéééwégQAMAAQQLMM.ginéml 7.
0y 61 AAD-FKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTSHW----- YFDVWG 114

D. 79 .;;.v;.;;;.;.;.;;.;.ug.'.z;mama;........D$SEGVETL$§&A .30
Qy 115 QGTL 118

Db 131 éééé 134

.

Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleoatomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

¥CBI.TaxID=9606;n
SEQUENCE FROM N.A.
TISSUEaPrimary B-Cells;
MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;
Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
Klausner R.D., Collins F.S., Wagner L., Shenmen G.M., Schuler G.D.,
Altschul S.F., Zeeberg 3., Buetow K.H., Schaefer C.F., Bhat N.K.,
Hopkins R.F., Jordan H., Moore T., Max 5.1., Wang 0., Hsieh F.,
Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Soares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
Brownstein M.J., Usdin T.B., Toshiyuki s., Carninci P., Prange C.,
Raha S s., Loquellano N.A., Peters G.G., Abramaon R.D., Mullahy S.J.,
Bosak S.A., McEwan P.Jx, McKernan K.J., Malek J.A., Gunaratne P.H.,
Richards 8., Worley K.C., Hale 3., Garcia A.M., Gay L.J., Hulyk s.w.,
Villalon D.K., Muzny D.M., Sodergren 3.0., Lu x., Gibbs R.A.,
Fahey J., Helton 8., Ketteman M., Madan A., Rodriguee s., Sanchez A.,
Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
Blakesley R.W., Touchman J.w., Green B.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.s.,
Krzywineki M.I., Skalska U., Smailus D.B., Schnerch A., Schein J.E.,
Jones S.J., Marta M.A.;
"Generation and initial analysis of more than 15,000 full-length human
and mouse cDNA aequences.“;
Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
[2]
SEQUENCE FROM N.A.
TISSUE=Primary B-Cells;
Strausberg R.;
Submitted (DEC-2001) to the EMBL/GenBank/DDBJ databases.
EMBL; BC020240; AAH20240.1; -.
PIR; F36005; F36005.
PIR; 636005; 636005.
PIR; PH1642; PH1642.
PIR; PH1643; PH1643.
PIR; PH1645; PH1645.
PIR; PH1646; PH1646.
PIR; PL0098; PL0098.
PIR; PL0120; PL0120.
PIR; $15590; $15590.
PIR; 531116: 831116.
PIR; 331119; 531119.
PIR; 870442; 870442.
HSSP; 901861; 1ADQ.
Pfam; PP07654; Cl-set; 4.
SMART; SM00406; 16v; 1.
PROSITE; P850835; IG_LIKE; 5.
PROSITE; P500290; IG_MHC; UNKNOWN_3.
SEQUENCE 613 AA; 67295 MW; 60C7F5950671E315 CRC64;

Search completed: March 14, 2005, 20:49:19
Job time : 82.807 secs

us-09-723-752b-116.rup Page 7
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GenCore version 5.1.6
Copyright (c) 1993 - 2005

OM protein - protein search, using sw model

Compugen Ltd.

_us-09-723-752b-7.rpr Page 1

Run on: March 14, 2005, 20:39:29 ; Search time 17.8553 Seconds
(without alignments) '
635.867 Million cell updates/sec

Title: US-09-723-752B-7
Perfect score: 655

Sequence: 1 EVOLVESGGGLVOPGGSLRL.._........ YPHYYGSSHWYFDVWGQGTL 118

Scoring table: BLOSUM62
Gapop 10.0 , Gapext 0.5

Searched: 283416 seqs, 96216763 residues

Total number of hits satisfying chosen parameters: 283416

Minimum DB seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%
Maximum Match 100%
Listing first 45 summaries

Databa

k‘H

Htaurm-aaymh-hiuH
wrap huh)

NF‘PDJF‘H oumqmw

NNNNNNNNN \DCDQO‘Ul-hUNH

se PIR 79:'

.h-NMH
Eir1:'
pir2:‘
pit3z‘
pir4z'

Fred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

%
Query
Match Length DB

NNuUh-Ib-bbmleOI-‘NUQQQOOUM NNNNMNNNMNNNNMMMMMNNNNIEDNNNNNN
SUMMARIES

$31107
$31114
$30531
$70442
$31666
B42848
$33905
$26792
$31588
$26794
$38489
$48797
A53285
819968
155673
531686
$19245
831104
137780
819666
831669
D32967
836259
831108
032967
E36005
$20782
D36005
$31113

Description

heavy chain - h
heavy chain - h
heavy chain V r
heavy chain pre
heavy chain V r
mAb heavy chain
heavy chain pre
heavy chain V r
heavy chain V r
heavy chain V r
heavy chain - h
heavy chain V r
heavy chain V a
heavy chain v r
heavy chain - h
heavy chain V r
heavy chain pre
heavy chain (su
variable region
heavy chain v r
heavy chain V r
heavy chain V r
heavy chain V r
heavy chain - h
heavy chain V r
heavy chain V r
heavy chain V r
heavy chain V r
heavy chain - h

30 414 63.2 160 2 805271 Ig heavy chain pre
31 413.5 63.1 124 1 AVMSSl Ig heavy chain V r
32 413 63.1 123 1 AVMSTS Ig heavy chain VH1
33 413 63.1 135 2 831598 Ig heavy chain V r
34 413 63.1 143 2 323624 Ig heavy chain V r
35 412.5 63.0 120 2 848798 Ig heavy chain V r
36 412 62.9 119 2 C36005 Ig heavy chain V r
37 412 62.9 123 2 PL0017 Ig heavy chain V-D
38 410.5 62.7 119 2 837453 19 mu chain - huma
39 410 62.6 132 2 831603 Ig heavy chain V r
40 409.5 62.5 120 2 326789 Ig heavy chain V r
41 409.5 62.5 122 2 831117 Ig heavy chain - h
42 408.5 62.4 114 2 836280 Ig heavy chain V r
43 408.5 62.4 124 2 E30539 Ig heavy chain V r
44 408 62.3 117 2 531109 Ig heavy chain - h
45 408 62.3 124 2 PH1404 Ig heavy chain V r

ALIGNMENTS

RESULT 1
531107
Ig heavy chain - human
C;Species: Homo sapiens (man)
C;Date: 02-Dec-1993 #sequence_revision 26-May-1995 #text_change 17-Mar-1999C;Accession: $31107
R;Raaphorst, F.M.; Timmers, E.; Kenter, M.J.H.; van Tol, M.J.D.; Vossen, J.M.; Schuurma
Eur. J. Immunol. 22, 247-251, 1992
A;Tit1e: Restricted utilization of germ-line V(H)3 genes and short diverse third comple
A;Reference number: 831104; MUID:92111633; PMID:1730252
A;Accession: $31107
A;Status: preliminary; nucleic acid sequence not shown; translation not shown
A;Molecule type: mRNA
A;Residues: 1-119 <RAA>
A;Cross-references: EMBL:X62955
A;Note: the nucleotide sequence was submitted to the EMBL Data Library, October 1991
C;Superfami1y: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-9B/Domain: immunoglobulin homology <IMM>

Query Match 66.1%; Score 433; DB 2; Length 119;
Best Local similarity 73.7%; Pred. No. 1.8e-32;
Matches 87; Conservative a; Mismatches 19; Indels 4; Gaps 2;

W 1 IfT‘I’TT’szfifTTfifiTTTTSWSTYTTTNTGW11I‘TTTT71WGWTMYT13PTT 6°I I z :: z :Db 1 EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVROAPGKGLEWVSAISGSGGSTYY 60

W 61 WT"?TV???WWW?TW?T?YTT$?’F?“”TS?”"TWT???TT ”8
Db 61 ADSVKGRFTISRDNSKMTLYLQMNSLRAEDTAVYYCAKDP---GhS-VYFDYWGQGTL 114

RESULT 2
531114
Ig heavy chain - human
C;Species: Homo sapiens (man)
C;Date: 02-Dec—1993 #sequence_revision 26-May-1995 #text_change 17-Mar-1999C;Accession: $31114
R;Raaphorst, F.M.; Timmers, 3.; Renter, M.J.H.; van Tol, M.J.D.; Vossen, J.M.; Schuurma
Eur. J. Immunol. 22, 247-251, 1992
A;Tit1e: Restricted utilization of germ—line V(H)3 genes and short diverse third comple
A;Reference number: 531104; MUID:92111633; PMID:17302S2
A;Accession: $31114
A;Status: preliminary; nucleic acid sequence not shown; translation not shown
A;Molecu1e type: mRNA
A;Residues: 1-123 <RAA>
A;Cross-references: EMBL:X62963
A;Note: the nucleotide sequence was submitted to the EMBL Data Library, October 1991
C;Superfami1y: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>
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Db 79 YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR-DHIVGAT--YFDYWGQGTL.134
Query Match 66.0%; Score 432; DE 2; Length 123;
Best Local Similarity 71.2%; Pred. No. 2.3e-32;
Matches 84; Conservative 7; Mismatches 27; Indels 0; Gaps 0; RESULT 5

831666
Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60 Ig heavy chain V region - human (fragment)

|I||:|||III||I||||I|||l|||=I|==II2||||||I|III|| I: | | C;5peciea:Homoeapiena(man) .
Db 1 EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYY 60 C;Date: 22-Nov-1993 fisequence_revision 10-Nov—1995 #text_change 23-Jul-1999

C;Accession: 831666
Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118 R;Cuisinier, A.M.; Gauthier, L.; Boubli, L.; Fougereeu, M.; Tonnelle, C.

I IIII I I IN IIIIIIIIIIIIIIIIIII I III |||||I submitted to the EMBLData Library. June 1992 .
Db 61 ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKASLYLRFLEWLFDYWGQGTL 118 A;Description: Mechanisms that generate human immunoglobulin diversity operate from the

A;Reference number: 831585
A;Accession: $31666

RESULT 3 A;Status: preliminary
$30531 A;Molecu1e type: mRNA
Ig heavy chain V region - human
C;Species: Homo sapiena (man)
C;Date: 06-Jan-1995 “sequence_revision 06-Jan-1995 #text_change 09-Jul—2004
C;Accession: $30531
R;Mariette, x.
submitted to the EMBL Data Library, October 1992
A;Reference number: 830520
A;Accession: 530531
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-125 <MAR>
A;Cross-references: UNIPROT:QQUL91; EMBL:218317
C;Super£amily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;1S-98/Domain: immunoglobulin homology <IMM>

Query Match 66.0%; Score 432; DB 2; Length 125;
Best Local Simi1arity 68.3%; Pred. No. 2.4e-32;
Matches 82; Conservative 15; Mismatches 21; Indels 2; Gaps 1;

°y 1 IIITIififfII?I???TIT?II???YTITNIGTTIIIIIIff??ITVGwINTYTGEPTT 6°
Db 1 EVOLVESGGGLVQPGGSLRLSCAASGaTFésYSMNWVRQApGKGLEwis91ééssswxyy so

°Y 61 IA”FIR?IIFTLITSISTAI??TITITIIITIITITIKYPHIYG?SHW"TIIVIIITII 118
Db 61 AstxGRFTISRDNAKuéLyLQMmsLRAEDTAVYYCAasanYDSSGQQSHYPovwcocTL 120

RESULT 4
370442
Ig heavy chain precursor V region (mu) - human (fragment)
C;Species: Homo sapiens (man)
C;Date: 24-Jul-1998 #sequence_revision 24-Jul-1998 fltext_change 09-Jul-2004
C;Accession: 870442
R;Cuisinier, A.M.; Pumoux, F.; Fougereau, M.; Tonnelle, C.
Mol. Immunol. 29, 1363-1373, 1992
A;Title: IgM kappa/lambda EBV human B cell clone: an early step of differentiation of f
A1Reference number: 870442; MUID:93024508; PMID:1383695
A;Accession: 870442 .
A;Statua: not compared with conceptual translation
A;Molecu1e type: mRNA .
A;Residues: 1-140 <CUI>
A;Cross-references: UNIPROTzoewuxl
C;Superfamily: immunoglobulin V region; immunoglobulin homology
F;34-117/Domain: immunoglobulin homology <IMM>

Query Match 65.9¥; Score 431.5; DB 2; Length 140;
Best Local Similarity 73.1%; Pred. No. 3e—32;
Matches 87; Conservative 10; Mismatches 17; Indels 5; Gaps ' 4;

°’ 1 EI?II????TLI?I??TTIT?I??T?’IITIIfTNIIT?II?T?T?IIG"INTITTEPTT 6°
Db 20 ovoLvsscGvaopGGSLRLsCAASGéTFsNYGmevnoApcxostVAéIn-YDGSNKY 7e

CY 61 AAD-FKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYPDVWGQGTL 118

A;Residues: 1—138 <CUI>
A;Cross-references! BMBL:Zl4202; NID:g30963; PIDN:CAA78571.1; PID:g30964
C:Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;34-117/Domain: immunoglobulin homology <IMM>

Query Match 65.8%; Score 431; D8 2; Length 138;
Best Local Similarity 70.3%; Pred. No. 3.2e-32;
Matches 83; Conservative 11; Mismatches 20; Indels 4; Gaps 1;

°’ 1 iI?LVE??TTTIIIT?TIT?TTTTffyITTNIGTNIII??TIT?T?II°"T"T’TTEPTT ‘°I:I : ':2 : :
Db 20 EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYY 79

°’ ‘1 “A”FIRTIIFSLDTSTSTATIITiTT?I?IITITTT?T‘P“”°SS“ITI?VT?°TIT 118I I I I : . : z :
Db 80 ADSVKGRFTISRDNSKNTLYLQMWSLRAEDTAVYYCAK—---ARTGYWYFDLWGRGTL 133

RESULT 6
842848
L6 mAb heavy chain V region - mouse (fragment)
C;Species: Mus musculus (house mouse)
C;Date: 27-Apr—1993 #sequence_revision 18-Nov-1994 #text_change 21-Jan-2000
C;Accession: B42848; $33903
R;Fe11, H.P.; Gayle, M.A.; Yelton, D.; Lipsich, L.; Schieven, G.L.; Marken, J.S.; AruffJ. Biol. Chem. 267, 15552-15558, 1992
A;Tit1e: Chimeric L6 anti-tumor antibody. Genomic construction, expression, and charact
A;Reference number: A4234a; MUID:92348410; PMID:1639794
A;Accession: B42848
A;Status: preliminary
A;Molecu1e type: DNA
A;Residues: 1—120 <FEL>
A;Cross-references: GBzM90690; N1029195065; PIDN:AAA38146.1; PID:9195066
A;Note: sequence extracted from NCBI backbone (NCBIN:109960, NCBIP:109961)
A;Accession: 833903
A;Status: preliminary
A;Molecule type: mRNA
A;Residues: 1-120 <FE2>
A;Cross-references: BMBL:M90691
C;Superfamily: immunoglobulin V region; immunoglobulin homology
F;15—9B/Domain: immunoglobulin homology <IMM>

Query Match 65.7%; Score 430.5; DB 2; Length 120;
Best Local similarity 65.8%; Pred. No. 3.1e-32;
Matches 77; Conservative 20; Mismatches l7; Indels 3; Gaps 2;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTPTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

D. 1 aiéIIaéépgixgéégéoi;éAKIIIIIIIIiéIIIIééIIéIéiéIgéIIIIIIéaéI) 60
CV 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGT 117

D. 6. ID$IIGA£AIéIgIéAYIIIléiIslénéémiwiééiiés--IégIR-I.$yIééé4 .1.

RESULT é
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533905
Ig heavy chain precursor V region - synthetic
C;Species: synthetic
C, Date: 13- Jan- 1995 #sequence_revision 30--Apr- 1998 #text_change 20- Oct- 2000
C;Accession: $33905
R;Liu, A. Y. Robinson, R.R.; Hellstroem, K.E.; Murray Jr., E.D.; Chang, C.P.; Hellstroe
Proc. Natl. Acad. Sci. U.S.A. 84, 3439—3443, 1987
A;Title: Chimeric mouse-human IgGl antibody that can mediate lysis of cancer cells.
A;Reference number: 833905; MUID:87204152; PMID:3106970
A;Accession: $33905 .
A;Molecu1e type: mRNA
A;Residues: 1-146 <LIU> '
A;Cross-references: EMBL:M16072; NID:9195270; PIDN:AAA38229.1; PID29195271

Query Match 65.7%; Score 430.5; DB 4; Length 146;
Best Local similarity 65.8%; Pred. No. 3.8e-32;
Matches 77; Conservative 20; Mismatches 17; Indels 3; Gaps 2;

°y 1 EVTTIETTGGTVQITGSLRLTTATTTTTITTTTTTTIRTIITTTTETVTITIITTTEITT 6°
Db 20 oioLvoSGPEkaPGsrvkiscxascyrFTNYGMNWVRQAPGKGLRWMGWINTYTGopTy 79

°y 61 TA?ITRT7T7?TDTTKSTTTTTMTSTRATTTTVTYTTKYPHYTTSTHWTFTVTTTTT 117
Db so ADDFKGRFAPSLsTSAYTAYLQiNNLRNEDMATyscaass--YGNSR-yssywcocr 133

RESULT s
826792
Ig heavy chain V region - human
C;Species: Homo sapiens (man)
C;Date: 13-Jan-1995 fisequence_revision 13-Jan-1995 #text_change 20-Jun-2000
C;Accession: $26792
R;Mortari, 9.; Newton, J.A.; Wang, J.Y.; Schroeder Jr., H.w.
Eur. J. Immunol. 22, 241-245, 1992
A;Tit1e: The human cord blood antibody repertoire. Frequent usage of the V(H)7 gene fam'
A;Re£erence number: 926786; MUID:92111632; PMID:17302$1
A;Accession: $26792
A;Status: preliminary
A;Molecule type: mRNA
A;Residues: 1-131 <MOR>
A;Cross-referencesz EMBL:X61012; NIng32804; PIDN:CAA43346.1; PID:91335131
C;Super£ami1y: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 65.6%; Score 430; DB 2; Length 131;
Best Local similarity 64.8%; Pred. No. 3.8e-32;
Matches 81; Conservative 19; Mismatches 17; Indels a; Gaps 3;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMWWVRQAPGKGLEWVGWINTYTGEPTY so

D. 1 6IéitaéésEixgléAéokoééKi;é);Li;£.ii))ééiléééié)§é)IIINIéNLIT so
0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRABDTAVYYCAK—---YPHY-YGSSHWYF---DV 112

Db .1 LQGLTGALVLALTTTVAILTLA;ééixiiéiiiéiéiRDSRGLSQTDTWAG;QTQYYMTI 12.
Qy 113 WGQGT 117

Db 121 $é§éi 125

RESULT 9
631588
Ig heavy chain V region - human (fragment)
C, Species: Homo sapiens (man)
C; Date: 22—-Nov- 1993 #sequence_revision 10- Nov- 1995 #text_change 23-Ju1- 1999C; Accession: 831588
R; Cuisinier, A. M. Gauthier, L.; Boubli, L.; Fougereau, M.; Tonnelle, C.
submitted to the EMBL Data Library, June 1992
A;Description: Mechanisms that generate human immunoglobulin diversity operate from the
A;Reference number: 831585

us-09-723-752b-7.rpr Page 3

A;Accession: 831588
A;Status: preliminary
A;Molecule type: mRNA
A;Residues: 1—140 <CUI> ~
A;Cross-references: EMBL:Zl4200; NID:g309S7; PIDN:CAA78569.1; PID:g30958
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F134-117/Domain: immunoglobulin homology <IMM>

Query Match 65.3%; Score 428; DB 2; Length 140;
Best Local Similarity 72.9%; Pred. No. 6.1e-32;
Matches 86; Conservative 9; Mismatches 21; Indels 2; Gaps 2:

Qy l EVOLVESGGGLVQPGGST?LSf???GYT$TNTGMNTYT?TT?T???TYGWTNTYTTEPTT 60Ill! I||l|||||||l II 1 .
Db . 20 EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYY 79

°Y ‘1 ATDTTTTTTTTTTTTTSTTTTTTT?T???TTTYTTTTT’TTT’GTSTTTTTVYTTTTT 1‘8I z ::
Db BO ADSVKGRFTISRDDSKNTLYLQMNSLRAEDTAVYYCAK-DHDY-SNYIYFDYWGQGTL 135

RESULT 10
826794
Ig heavy chain V region - human
C;Species: Homo sapiens (man)
C;Date: 13-Jan-1995 #sequence_revision 13-Jan-1995 #text_change 17-Mar-1999
C;Accession: $26794
R;Mortari, F.; Newton, J.A.; Wang, J.Y.; Schroeder Jr., H.w.
Eur. J. Immunol. 22, 241-245, 1992
A;Tit1e: The human cord blood antibody repertoire..Frequent usage of the V(H)7 gene Eam
A;Reference number: 526786; MUID:92111632; PMID:1730251
A;Accession: $26794
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residuea: 1-123 <MOR>
A;Cross-references: BMBL:X61011
C;Super£amily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 65.0%; Score 426; DE 2; Length 123;
Best Local Similarity 68.4%; Pred. No. 8.2e—32;
Matches 80; Conservative 14; Mismatches 23; Indels 0; Gaps 0;

°’ 1 TV°TYTTTTTTY?T???TTTTT???TTTTTTTGTTTTTTTTTTTTTTYGTTTTTTGTTTT 6°IH
Db l EVOLVESGGGLVQPGGSLRLSCAASGPTFSSYSMNWVRQAPGKGLEWVSYISSSSSTIYY 60

°Y ‘1 “TDTTTTTTTS“TTTTTTATTTTTTTTTTTTTYTTTTTTTTTTGTSTTTTTTTTTTT 1"I I I :::
Db 61 ADSVKGRFTISRDNAKNSLYLQMNSLRDEDTAVYYCARSIKYYDENYYGMDVWGQGT 117

RESULT 11
838489
Ig heavy chain - human (fragment)
C;Species: Homo sapiens (man)
C;Date: 06-Jan-1995 #sequence_revision 06-Jan—1995 #text_change 23—Jul-1999
C;Accession: 538489
R; Marks, J. D.; Ouwehand, w. H. Bye, J. M. ; Finnern, R.; Gorick, B.D.; Voak, D.; Thorpe,
submitted to the EMBL Data Library, June 1993
A; Description. Human antibody fragments specific for human blood group antigens from a l
A;Reference number: 338488
A;Accession: 838489
A;Status: preliminary
A;Molecule type: DNA
A;Residues: 1-127 <MAR>
A;Cross—references: EMBL:223028; NID:g414025;'PIDN:CAA80563.1; PIng4l4026
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
P;15—98/Domain: immunoglobulin homology <IMM>
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Query Match 65.0%; Score 426; D8 2; Length 127;
Best Local similarity 69.4%; Pred. No. 8.4e-32;
Matches 86; Conservative 11; Mismatches 21; Indels 6; Gaps 3;

°y 1 EiiiTgfilibTiff??TTifT????YTTTNTGTNTTTiiiiTiiiiicwTNTYT?EPTT 6°
Db 1 QVQLvoSGGvaoPGGsLRLSCAASGETPssYAMsWVRQAPGKGLEWVSAIscsccsryy so

°y ‘1 iADFTRT7?FTLiT?TSTATT?TTTiT???T?YTTf?T'"Yf"HTTG??HWT'f?VT? 114
Db 61 ADSVKGRFTISRDNsanLYLQMNSLRABDTAVYYCAKEGpspASDYYDsscvyssDch 120

Qy 115 off? 118Db 121 QGTL 124

RESULT 12
$48797
Ig heavy chain v region (anti-Sm, VH3/Dxp4/JHS) - human (fragment)
C;Species: Homo sapiena (man)
C;Date: 13-Jan-1995 #sequence_revision 13-Sep-1998 #text_change'23—Jul-1999
C;Accession: $48797; $26893
R;Mahmoudi, M.; Edwards, J.; Cairns, 8.; Bell, D.
submitted to the EMBL Data Library, October 1994
A;Description: Molecular characterization of natural human anti-Sm autoantibodies.
A;Reference number: 548797
A;Accession: $48797
A;Molecule type: mRNA
A;Residues: 1‘128 <MAH>
A:Cross-references: EMBL:Z46379; NIng587147; PIDN:CAA86512.1; PIngl340168
R;Tomlinson, I.M.; Walter, G.; Marks, J.D.; Llewelyn, M.B.; Winter, G.
J. Mol. Biol. 227, 776-798, 1992
A;Title: The repertoire of human germline V(H) sequences reveals about fifty groups of
A;Reference number: 826885; MUIDz93021117; PMID:1404388
A;Accession: 326893
A;Molecu1e type: DNA
A;Residues: 1-98 <TOM>
A;Cross-references: EMBL:212350; NID:g32922; PIDN:CAA78220.1; PID:932923
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

Query Match 64.8%; Score 424.5; DB 2; Length 128;
Best Local Similarity 69.9%; Pred. No. 1.2e-31:
Matches 86; Conservative 11; Mismatches 19; Indels 7; Gaps 3;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY so

oh 1 éiéliéééééoiééékéiiiéélléé;4iggiéigiiiéiééléiéi$AVl-wipésuxi 5.
0y 61 AAD-FKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYF -----DVWG 114

Db so ylésvlciéiIA.AN;114.1111;é111111111111;Duéiloéécéi;yyysné(ié .19
QY 115 QGT 117

Db 120 ééi 122

RESULT 13
A53285
Ig heavy chain V and J regions, monoclonal antibody SCET.M8.1 - mouse (fragment)
C;Species: Mus musculus (house mouse)
C;Date: 02-May-1994 #sequence_revision 18-Nov-1994 #text_change 20-Jun-2000C:Accession: AS3285
R;Sawada, J.; Mizusawa, S.; Terao, T.; Naito, M.; Kurosawa, Y.
Mol..Immunol. 28, 1063-1072, 1991
A;Title: Molecular characterization of monoclonal anti-steroid antibodies: primary stru

and their pH-reactivity profiles. '
A;Re£erence number: AS3285; MUID:92017897; PMID:1922102
A;Accession: A53285

, A;Status: preliminary

\\
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A;Molecule type: DNA; protein
A;Residues: 1-119 <SAW>
A;Cross-re£erences: GB:D12736; NID:g220595; PIDN:BAAO2228.1: PID:g220596
A;Note: sequence extracted from NCBI backbone (NCBIN:63271, NCBIP:63299)
C;Super£amily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;15-98/Domain: immunoglobulin homology <IMM>

‘Query Match 64.7%; Score 424; D8 2; Length 119;
Best Local Similarity 66.1%; Pred. No. 1.2e-31;
Matches 78; Conservative 16; Mismatches 18; Indels 6; Gaps 2;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

‘0» 1 a}éiiaéépaixgéésééééééxiééiiLiiiéiiiiiéiééiéiéigniiiiiiééLil 60
Qy SI AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWY-FDVWGQGT 117

Db 5. inA)iGiLALéigiégéiiiléiiuiénéiiiwiééig.....égvnviAMéyiéééi .13

RESULT 14
519968
Ig heavy chain v region (M-T408) - mouse (fragment)
C;Species: Mus musculus (house mouse)
C;Date: 06-Feb-1995 #sequence_revision 06-Feb-1995 #text_change 09—Jul-2004
C;Accession: $19968
R;weissenhorn, W.; Riethmueller, G.; Weiss, E.M.; Rieber, E.P.
submitted to the EMBL Data Library, March 1992
A;Description: Structural characterization of CD4 mAb.
A;Reference number: 319963
A;Accession: $19968
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-115 <WEI>
A;Cross-references: UNIPROT:Q921A6; EMBL:X65089
C;Superfami1y: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;10-93/Domain: immunoglobulin homology <IMM>

Query Match 64.7%; Score 423.5; DB 2; Length 115;
Best Local Similarity 67.9%; Pred. No. 1.3e-31;
Matches 76; Conservative 15; Mismatches 18; Indels 3; Gaps 1;

°’ ‘ E??GGTV°iicsLR”?T“???TTTTTT?TTTVR??T?TG??TVTTiTTTTfaiTT?A?TT ‘5
Db 1 oscpsLxrpcsivkiscKASGYTFTNYGMNWMkQAPGKDLEWMGwINTYTGQPTYADDPK 60

°’ 66 RTTTTiTDTS“ST“TT°”TSTRA?TT?VTYTTKYTHTTGS?""YTTVT???T 117=|l ||| |= : = = =
Db 61 GRFAFSLETSASTAYLQINNLKNEDTAAYFCARGPPYYRFS---FDYWGQGT 109

IRESULT 15
. 155673

Ig heavy chain - human (fragment)
C;Species: Homo sapiens (man)
C;Date: 02-Jul-1996 #sequence_revision 02-Jul-1996 #text_change 21—Jan-2000
C;Accession: 155673
R;Knight, G.B.; Agnello, v.; Bonagura, v.; Barnes, J.L.; Panka, D.J.; zhang, 0.x.
J. Exp. Med. 178, 1903-1911, 1993
A;Tit1e: Human rheumatoid factor cross-idiotypes. IV. Studies on WA XId-positive IgM witinct from the 17.109 and GG XIds.
A;Reference number: 155673; MUID:94065558; PMID28245772
A;Accession: 155673 .
A;Status: preliminary; translated from GB/EMBL/DDBJ
A;Molecu1e type: mRNA
A;Residues: 1-121 <RES>
A;Cross—references: GB:M87268; NID2g186197; PIDN:AAC37536.1; PID:9186198C;Genetics:
A;Gene: GDB:IGHM
A;Cross-references: GDB:120086; OMIM:147020
A;Map position: 14q32.33-14q32.33
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C;Super£amily: immunoglobulin V region; immunoglobulin homology
F;1$-98/Domain: immunoglobulin homology <IMM>

Query Match 64.3%; Score 421; DB 2; Length 121;
Best Local Similarity 70.3%; Pred. No. 2.3e-31;
Matches 83; Conservative 8; Mismatches 25; Indele 2; Gaps 1;

°y 1 ‘i’T‘n’TV?T‘f‘f‘f‘I‘Y‘E‘f‘f‘f‘?msWT“?TTN‘I‘W??T?T???TYGWT“”?E"T 6°: I : : z ' :
Db 1 EVQLLESGGGLVQPGGSLRLSCTASGFTFSTYGMSWVRQAPGKGLEWVSAISGSGGSTYY 60

°Y ‘1 WWW"???TSTATW?WWW??“?M?T”WWW “8
Db 61 ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAAAPRHAGSPP--YDYWGQGTL 116

Search completed: March 14, 2005, 21:08:50
Job time : 18.8553 secs

Page 5
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32 387 59.1 125 2 QSPILO QSpilO homo sapien
GenCore version 5.1.6 33 386 58.9 485 2 QSPDBB QSpde mus musculu

Copyright (c) 1993 - 2005 Compugen Ltd. 34 383.5 58.5 479 2 QGMZV6 , Qszv6 homo sapien
35 383.5 58.5 487 2 QSZVXO QszxO homo sapien
36 382 58.3 493 2 QGGMX2 0691nx2 homo sapien

OM protein - protein search, using sw model 37 381.5 58.2 122 2 QSUL84 09'4184 homo sapien
38 381 58.2 470 2 Q7TMK1 Q7tmk1 mus musculu

Run on: March 14, 2005, 20:32:33 ; Search time 82.807 Seconds 39 380 58.0 121 1 HV3J_HUMAN 801771 homo sapien
(without alignments) 40 379.5 57.9 119 1 HV38_MOUSE P01808 mus musculu
729.713 Million cell updates/sec 41 379 57.9 123 1 HV25_MOUSE 801794 mus musculu

42 378.5 57.8 118 2 Q9UL72 Q9u172 homo sapien
Title: US-09-723-752B-7 '43 378.5 57.8 119 1 HV37_MOUSE P01807 mus musculu
Perfect score: 655 44 377 57.6 116 2 Q9UL93 Q9u193 homo sapien
Sequence: 1 EVOLVESGGGLVQPGGSLRL. . . . . . . . . .YPHYYGSSHWYFDVWGQGTL 118 45 376 . 5 57 .5 136 1 Hv16_MOUSE P01783 mus museulu

Scoring table: 8L0$UM62
Gapop 10.0 , Gapext 0.5 ALIGNMENTS

Searched: 1612378 seqs, 512079187 residues RESULT 1
Total number of hits satisfying chosen parameters: 1612378 QSMZQG ;

ID QSMZQS PRELIMINARY; PRT; 475 AA.
Minimum DE seq length: 0 AC OSMZQS;
Maximum D8 seq length: 2000000000 01‘ 05-JUL-2004 (TrEMBLrel. 27, Created)

DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
Post-processing: Minimum Match 0% OT 05~JUL—2004 (TrEMBLrel. 27, Last annotation update)

Maximum Match 100* DE Hypothetical protein DKFZp686611190.
Listing first 45 summaries GN Name=DKFZp686G11190;

08 Homo sapiens (Human).
Database : UniProt-o3:‘ oc Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

1: uniprotasprotfl 0C Mammalia; Butheria; Primates; Catarrhini; Hominidae; Homo.
2: uniprot_tremb1:' ox NCBI_TaxID=9606;

RN [1]
Pred. No. is the number of results predicted by chance to have a RP SEQUENCE PROM N.A.
score greater than or equal to the score of the result being printed, RC TISSUE=Human esophagus tumor;
and is derived by analysis of the total score distribution. R6 The German Human cDNA Consortium;

RA Lauber J., Bahr A., Mewes H.w., Weil 8., Amid C., Osanger A., Fobo G.,
SUMMARIES RA Han M., wiemann S.;

* RL Submitted (AUG-2003) to the EMBL/GenBank/DDBJ databases.
Result Query DR EMBL; BX640947; CAE45972.1; -.

No. Score Match Length DB ID Description DR HSSP; 801861; 1ADQ.
---------------------------------------------------------------------------- DR InterPro; IPR003599; 19.

1 425.5 65.0 475 2 Q6MZQ$ 06m2q6 homo sapien DR Inter-Pro; IPR007110; Ig-like.
2 420 64.1 597 2 096889 096bb9 homo sapien DR InterPro; IPR003597; Ig_c1.
3 419.5 64.0 241 2 Q921A6 0921a6 mus musculu DR InterPro; IPROO3006; Ig_MHC.
4 415.5 63.4 118 2 O9UL91 09u191 homo sapien DR InterPro; IPR003596; Ig_v.

. 5 415.5 63.4 122 1 HV21_MOUSE: P01790 mus musculu DR Pfam; P807654; Cl-set; 3.
6 413 63.1 123 1 HV18_MOUSE P01787 mus musculu DR SMART; SM00409; IG; 2.
7 410 62.6 113 2 Q9UL90 09u190 homo sapien DR SMART; SM00407; IGcl; 3.
8 409 62.4 123 1 HV19_MOUSE P01788 mus musculu DR SMART; SM00406; IGV; 1.
9 405.5 61.9 606 2 QSGMY2 069my2 homo sapien DR PROSITE; P350835; IG_LIKE; 4.

10 405 61.8 120 l HV3E_HU'MAN P01766 homo sapien DR PROSITE; P800290; IG_MHC; UNKNOWN_2.
11 404.5 61.8 573 2 0881138 08w38 homo sapien Kw Hypothetical protein.
12 403.5 61.6 613 2 Q8WUK1 Qewukl homo sapien SQ SEQUENCE 475 AA; 52043 MW; B7EAE255A26F4BBE CRC64;
13 402.5 61.5 473 2 QSMZV7 06m2v7 homo sapien
14 402 61.4 123 1 HV23_MOUSE P01792 mus musculu Query Match 65.0%; Score 425.5; DB 2; Length 475;
15 401.5 61.3 112 2 QSHCCl Q9hcc1 homo sapien Best Local Similarity 71.3%; Pred. No. 2.7e-36; -
16 401 61.2 123 1 HV22_MOUSE P01791 mus musculu Matches 87; Conservative 12; Mismatches 18; Indels 5; Gaps 4;
17 401 61.2 472 2 0611089 ‘ 06n089 homo sapien
18 400 61.1 240 2 Q6SZC9 Q652c9 homo sapien 0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
19 399 60.9 m 2 069m ospjuhomoeapien ‘ llll=|||||||||||||l|||||||=|llllllllllllllllll |===| ll
20 398.5 60.8 122 1 H'V20_MOUSE 901789 mus musculu Db 20 EVQLLESGGGLVQPGGSLRLSCAASGFTFRNYAMNWVRQAPGKGLEWVSGISS—SGVNTY 78
21 397.5 60.7 544 2 06PJ95 06pj95 homo sapien
22 397 60.6 478 2 06P181 0613181 homo sapien Qy 61 AAD-FKRRFTFSLDTSKSTAYLQMNSLRAEDTAWYCAK-—YPHYYGS-SHWYFDVWGQG 116
23 397 60.6 437 2 oaozm 0802i7musmuscu1u || |||| |||=|||||:||||:||||[|||: | | |::|||||||:|
24 395 60.3 464 2 QSMZUS Q6mzu6 homo sapien Db 79 YADSVKGRFTISGDISTNTLYLQMHSLRADDTAVYYCARADYRDYQVSPAYWYFDVWGRG 138
25 393.5 60.1 147 2 091509 Q9y509 homo sapien
26 393 60.0 121 2 Q9UL71 Q9u171 homo sapien 0y 117 TL 118
27 393 60.0 499 2 oawsxq oen5k4 homo sapien ||
28 388 59.2 115 1 HVBD_HUMAN - 901765 homo sapien Db 139 TL 140
29 388 59.2 123 1 HV24_MOUSE P01793 mus musculu
30 387.5 59.2 122 1 HV3G_HUMAN 901768 homo sapien
31 387.5 59.2 483 2 06sz9 06mzx9 homo sapien RESULT 2
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096889 DT 01—MAR-2004 (TrEMBLrel. 26, Last annotation update)
ID 096889 PRELIMINARY; PRT; 597 AA. DE Anti-CEA 79 single chain Fv (Fragment).
AC 096889; 03 Mus musculus (Mouse).
DT 01-DEC-2001 (TrEMBLrel. 19, Created) 0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
DT 01-DEC-2001 (TrEMBLrel. 19, Last sequence update) OC Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update) OX NCBI_TaxID=10090;
DE IGHM protein. RN [1]
OS Homo sapiens (Human). RP SEQUENCE FROM N.A.
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi; Rx MEDLINE=98170165; PubMed=9509426;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. RA Chung J.H., Choi s.J., Kim H.J., Kim I.J., Choi I.H., Lee G.D.,
OX NCBI_TaxID=9606; RA Y1 K.S., Suh P.G., Ryu S.H., Chung H.K.;
RN [1] RT "Cloning and characterization of cDNAs encoding VH and VL of a
RP SEQUENCE FROM N.A. RT monoclonal anti-CEA antibody (CEA 79) cross-reactive with NCA—95 and
RC TISSUEnprimary 8-Cells; RT generation of a single—chain Fv molecule (scFv).";
RX MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnae.242603899; RL M01. Cells 7:816-819(1997).
RA Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G., DR EMBL; 088067; AAB48044.1; -.
RA Klausner R.D., Collins F.S., Wagner L., Shenmen C.M., Schuler G.D., DR PIR; $19965; $19965. .
RA Altschul S.F., Zeeberg 8., Buetow K.H., Schaefer C.F., Bhat N.K., DR PIR; 319967; 519967.
RA Hopkins R.F., Jordan 8., Moore T., Max 8.1., Wang J., Hsieh F., DR PIR; $19968; $19968.
RA Diatchenko L., Marusina K., Farmer A.A., Rubin C.M., Hong L., DR PIR; $26325; $26325.
RA Stapleton M., Soares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E., DR HSSP; P01607; lBWW.
RA Brownstein M.J., Usdin T.8., Toshiyuki s., Carninci P., Prange C., DR SMART; SM00406; IGv; 2.
RA Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J., DR PROSITE; 9850835; IG_LIKE; 2.
RA Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H., FT NON_TER 1 1
RA Richards 8., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk S.W., FT 'NON_TER 241 241
RA Villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A., ' SQ SEQUENCE 241 AA; 26086 MW; 0276887248E9C771 CRC64;
RA Fahey J., Helton 8., Ketteman M., Madan A., Rodrigues s., Sanchez A.,
RA Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G., Query Match 64.0%; Score 419.5; D8 2; Length 241;
RA Blakesley R.W., Touchman J.w., Green 8.0., Dickson M.c., Best Local Similarity 65.02; Pred. No. 5.5e-36;
RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S., Matches 76; Conservative 18; Mismatches 18; Indels 5; Gaps 1;
RA Krzywinski M.I., skalska U., Smailus D.E., Schnerch A., Schein J.E.,
RA Jones S.J., Marra M.A.; Qy 1 BVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

.RT "Generation and initial analysis of more than 15,000 full-length human :|:| :|| | :|| .:::)| |||||||:||||||:||||||I:l:ll|||||lllll
RT and mouse cDNA sequences."; Db 1 QVKLQQSGPELKKPGETVKISCKASGYTFTDYGMNWVKQAPGKGLKWMGWINTYTGEPTY 60RL Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
RN [2] 0y 61 AADFKRRETFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYPDVWGOGT 117
RP SEQUENCEFROMN-A. Illllllll=|||l||||=|=|:|||||=||= llllllll
RC TISSUE=Primary B-Cells; Db 61 ADDFKGRFAFSLETSASTAYLQINNLKNEDTATYFCARKDLLR ----- YFDYWGQGT 112
RA Strausberg R.;
RL Submitted (OCT-2001) to the EMBL/GenBank/DDBJ databases.
DR EMBL; BC015760; AAH15760.1; -. RESULT 4
DR PIR; $05271; $05271. QSULSI
DR PIR; $24260; $24260. ID ~ Q9UL91 PRELIMINARY; PRT; 118 AA.
DR HSSP; P01861; lADQ.; AC QSUL91; ‘ _
DR InterPro; IPR007110; Ig-like. DT 01-MAY-2000 (TrEMBLrel. 13, Created)
DR InterPro; IPR003597; Ig_c1. DT 01-MAY—2000 (TrEMBLrel. 13, Last sequence update)
DR InterPro; IPR003006; Ig MHC. DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DR InterPro; IPR003596; Ig:v. DE Myosin-reactive immunoglobulin heavy chain variable regionDR Pfam; PF07654; Cl-set; 4. DE (Fragment).
DR SMART; SM00406; IGv; 1. OS. Homo sapiens (Human).
DR PROSITE; P350835; IG_LIKE; 5. 0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
DR PROSITE; P800290; IG_MHC; UNKNOWN_3. 0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
SQ SEQUENCE 597 AA; 65039 MW; 4FCA3ADSEC8263D9 CRC64; OX NCSI_TaxID=9606;

RN (1]
Query Match 64.1%; Score 420; DE 2; Length 597; RP SEQUENCE FROM N.A.
Best Local Similarity 70.0%; Pred. No. 1.3e-35; RX MEDLINE=98277139; PubMed=9614934; DOI=10.1006/clin.1998.4531;
Matches 84; Conservative 8; Mismatches 26; Indels 2; Gaps 1; RA Wu X., Liu 8., Van der Merwe P.L., Kalis N.N., Berney S.M.,

RA Young D.C.;

Qy 1 EYQTV?????TTQPTTSLTLTTAATTYTTTNTGTTYTRQAPGTGLEWYGWINTYTGEPTT 60 RT "Myosin-reactive autoantibodies in rheumatic carditis and normal: z: :: : RT fetus.";
Db 20 EVQLLESGGGLVQPGGSLRLSCAASGFSFSSYAMNWVRéAPGKéLB$VSAISGSGGSTYY 79 RL Clin. Immunol. Immunopathol. 87:184—192(1998).DR EMBL; AF035023; AAD56259.1; -.
Qy 61 AADPKRRPTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYF--DVWGQGTL 118 DR PIR; PH0875; PH0875.

I IIII|IIzllllllllllllllllllHl |:| | lllllll DR PIR:521205;321205.
Db 80 ADSVKGRFTISRDNSRDTLYLQMNSLRAEDTAVYYCAKDPRGYSASGNYTREDYWGQGTL 139 DR PIR; $30531; $30531.

DR HSSP; P01783; lIGC.
DR InterPro; IPR007110; Ig—like.

RESULT 3 DR InterPrO; IPR003596; Ig_v.
0921A6 DR SMART; SM00406; IGV; 1.
ID Q921A6 PRELIMINARY; PRT; 241 AA. DR PROSITE; P350835; IG_LIKE; 1.
AC 0921A6; PT NON_TER 1 1
DT 01~DEC~2001 (TrEMBLrel. 19, Created) FT NON_TER 118 118

K D? 01-DEC-2001 (TrEMBLrel. 19, Last sequence update) so SEQUENCE 118 AA; 12843 MW; D0633949F2AC149D CRC64;
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Query Match 63.4%; Score 415.5; DB 2; Length 118;
Best Local Similarity 68.63; Pred. No. 6.6e-36;
Matches 81; Conservative 12; Mismatches 20; Indels S; Gaps 1;

°’ 1 17?TY??T??TT?????TTT?T????'T1TNTGTTTYT??T?TfoTYG"T“T’TGBPTT 6°
Db 1 EVOLVESGGGLVQPGGSLRLSCAASGETFSSYSMNWVRQAPGKGLEWVSRIESTIITIYY 60

°’ 6‘ ?ADFTRTTTF1L?TSTSTATT?TT?T????TTTTTT?K’P“”?ST““’?TVYT??TL 11“
Db 61 ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR-----GDSSEAFDIWGQGTM 113

RESULT 5
HV21_MOUSE
ID HV21_MOUSE STANDARD; PRT; 122 AA.
AC P01790;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 05-JUL-2004 (Rel. 44, Last annotation update)
DE Ig heavy chain V region M511.
OS Mus musculus (Mouse).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
OX NCBI_TaxID=10090;RN [1)
RP SEQUENCE.
RX MEDLINE=81054880; PubMed=6776528;
RA Robinson E.A., Appella E.;
RT "Complete amino acid sequence of a mouse immunoglobulin alpha chain
RT (MOPC 511).",
RL Proc. Natl. Acad. Sci. U.S.A. 77:4909-4913(1980).
CC —!— MISCELLANEOUS: This chain was isolated from a myeloma protein that
CC binds phosphorylcholine.
CC -I— SIMILARITY: Contains 1 immunoglobulin-like domain.
DR HSSP; P01789; lMCP.
DR InterPro; IPROO7110; Ig-like;
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; 19; 1.
DR SMART; SMOO406; IGV; 1.
DR PROSITE; P550835; IG_LIKB; 1.
KW Direct protein sequencing; Immunoglobulin v region.
PT DOMAIN 1 114 19- like.
FT NON_TER 122 122
so SEQUENCE 122 AA; 13652 MW; 9F4837731EA50207 CRC64;

Query Match ' 63.4%; Score 415.5; DB 1; Length 122;
Best Local Similarity 66.9%;
Matches 81;

Fred. No. 6.8e-36;
Conservative 13; Mismatches 18; Indels 9; Gaps 3;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWV----GWINTYTG 56

D. . £111);ééééiiéééééiéiééiréé;1ég5;.121111;Léiniéii..s.nx.1nii. .0
Qy 57 EPTYAADFKRRFTFSLDTSKSTAYLQMWSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQG 116

D. .1 '--igisv16111véniiéas1.111111111111111111R---£)éé;;))L$$)é.é .1.
CY 117 T 117

Db 116 i 116

RESULT 6
HV18_MOUSE
ID HV18_MOUSE
AC P01787;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT os-JUL-2004 (Rel. 44, Last annotation update)
DE Ig heavy chain V regions TEPC 15/8107/HPCM1/HPCM2/HPCM3.
OS Mus musculus (Mouse).

STANDARD; PRT; 123 AA.
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0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
OX NCBI_TaxID=10090;
RN (1]
RP SEQUENCE (TEPC 15).
RR MEDLINE=76222762; PubMed=819932;
RA Rudikoff S., Potter M.;
RT "Size differences among immunoglobulin heavy chains from
RT phosphorylcholine-binding proteins.";
RL Proc. Natl. Acad. Sci. U.S.A. 73:2109-2112(1976).
RN (2]
RP SEQUENCE FROM N.A. (H107).
Rx MEDLINE=BO199926; PubMed=6769593; DOI=10.1016/0092-8674(80)90089-6;
RA Early P., Huang H., Davis M., Calame K., Hood L.;
RT "An immunoglobulin heavy chain variable region gene is generated from
RT three segments of DNA: VH, D and JH.";
RL Cell 19:981-992(1980).
RN [3]
RP SEQUENCE ($107).
Rx MEDLINE=76110488; PubMed=813561;
Rx DOI=10.1146/annurev.ge.09.120175.001513;
RA Rudikoff 8., Barstad P., Potter M., Hood L.;
RL Unpublished results, cited by:
RL Hood L., Campbell J.H., Elgin S.C.R.;
RL Annu. Rev. Genet. 9:305—353(1975).
RN [4]
RP SEQUENCE (HPCMl; HPCM2 AND HPCMS).
RX MEDLINE=81197602; PubMed=7231520;
RA Gearhart P.J., Johnson N.D., Douglas R., Hood L.;
RT “IgG antibodies to phosphorylcholine exhibit more diversity than their
RT IgM counterparts.",
RL Nature 291:29—34(1981).
CC -I- MISCELLANEOUS: All those sequence appears to be identical.
CC -I- MISCELLANEOUS: These chains were isolated from myeloma and
CC hybridoma proteins that bind phosphorylcholine.
CC -I- SIMILARITY: Contains 1 immunoglobulin—like domain.
DR PIR; A93804; AVMSTS.
DR HSSP; 901789; lMCP.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; ig; 1.
DR SMART; SMOOAOS; IGV; 1.
DR PROSITE; P350835; IG_LIKE; 1.
KW Direct protein sequencing; Hybridoma; Immunoglobulin V region.
FT DOMAIN 1 114 Ig- like.
FT NON_TER 123 123
so SEQUENCE 123 AA; 13771 MW; 9D58086DE12F7000 CRC64;

Query Match 63.1%; Score 413; DB 1; Length 123;
Best Local Similarity 66.9%; Pred. No. 1.3e-35;
Matches 81; Conservative 12; Mismatches 2o; Indels 8; Gaps 3;

°’ 1 1T°TT1T????T?f??fT???f?A?T’T7?"YGT“TY??“f??°??TY‘"'G"I?TTTG 56Db 1 EVKLVESGGGLVQPGGSLRLSCATSGFTFSDFYMEWVRQPPGKRLEWIAASRNKANDYTT 60

°y 57 fPTTA?”FTRTfTFTL1fofTATT?TT?T????T?YTTT?K’P“TT?T?“T¥$17Y1°i 11‘Db 61 E--YSASVKGRPIVSRDTSQSILYLQMNALRAEDTAIYYCAR--DYYGSSYWYFDVWGAG 116

Qy 117 T 117Db 117 T 117

RESULT 7
Q9UL90
ID 09UL90 PRELIMINARY; PRT; 113 AA.
AC QSULSO;
DT 01-MAY—2000 (TrEMBLrel. 13, Created)
DT 01-MAY-2000 (TrEMELrel. 13, Last sequence update)
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE Myosin-reactive immunoglobulin heavy chain variable region
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DE (Fragment). Db 1 EVKLVESGGGLVQPGGSLRLSCATSGFTFSDFYMEWVRQPPGKRLEWIAASRNKANDYTT 60
08 Homo sapiens (Human).
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi; Qy 57 EPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQG 116
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. I |:| | || | |||:l IIIII:III|III:IIII: III I=||||I|||
OX NCBI_TaxID=9606; Db 61 E--YSASVKGRFIVSRDTSQSILYLQMNALRAEDTAIYYCAR--DYYGESYWYFDVWGAG 116RN [1] '
RP SEQUENCE FROM N.A. Qy 117 T 117
RX MEDLINE=98277139; PubMed=9614934; DOI=10.1006/clin.1998.4531; I
RA Wu X., Liu 8., Van der Merwe P.L., Kalis N.N., Berney S.M., Db 117 T 117
RA Young D.C.;
RT "Myosin-reactive autoantibodies in rheumatic carditis and normal
RT fetus."; RESULT 9
RL Clin. Immunol. Immunopathol. 87:184-192(1998). QSGMY2
DR EMBL; AP035024; AAD56260.1; - . ID QGGMYZ PRELIMINARY; PRT; 606 AA.
DR PIR; $78486; $78486. AC QGGMYZ;
DR HSSP; P01772; 2FB4. DT 05-JUL-2004 (TrEMBLrel. 27, Created)
DR InterPro; IPR007110; Ig-like. DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
DR InterPro; IPR003596; Ig_v. DT 05-JUL-2004 (TrEMELrel. 27, Last annotation update)
DR SMART; SM00406; IGv; 1. DE Hypothetical protein.
DR PROSITE; 9850835; 16 LIKE; 1. OS Homo sapiens (Human).
FT NON TER 1 _1 OC Eukaryota; Metazoa; Chordata; Craniata; vertebrata; Euteleostomi;
FT NON:TER 113 113 OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

SQ SEQUENCE 113 AA; 12437 MW; EDS7FDDI9086D07P CRC64; OX NCEI_TaxID=9606;RN [1
Query Match 62.6%; Score 410; DB 2; Length 113; RP SEQUENCE FROM N.A.
Best Local Similarity 70.6%; Pred. No. 2.4e-35; RC TISSUE=Primary B-Cells;
Matches 84; Conservative 8; Mismatches 15; Indels 12; Gaps 3; RX MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;

RA Strausberg R.D., Feingold E.A., Grouse L.H., Derge J.G.,
Dy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60 RA Klausner R.D., Collins F.S., Wagner L., Shenmen G.M., Schuler G.D.,

IllllllIll:|||||||||||I|||:||::!|l:l|l|[||||||[| :| | l | RA Altschul S.F., Zeeberg B., Buetow K.H., Schaefer C.F., Bhat N.K.,
Db 1 EVOLVESGGGWQPGGSLRLSCAASGFTESSYGMHWVRQAPGKGLEWVAFIR-YDGSNKY 59 RA Hopkins R.F., Jordan 11., Moore T., Max 8.1., Wang J., Hsieh F. ,

RA Diatchenko L., Marusina X., Farmer A.A., Rubin G.M., Hong L.,
CY 61 AAD-FKRRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118 RA Stapleton M., Scares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,

I] I III I I ||:| ||||||||||||||||||| :I |||||| RA Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C.,
Db 60 YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKDLNY ----------WGQGTL 108 RA Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,

RA Eosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
RA .Richards 8., Worley K.C., Hale s., Garcia A.M., Gay L.J., Hulyk s.w.,

RESULT 8 RA villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A.,
HV19_MOUSE . RA Fahey J., Helton 3., Ketteman M., Madan A., Rodrigues 8., Sanchez A.,
ID HV19_MOUSE STANDARD; PRT; 123 AA. RA Whiting M., Madan A., Young A.C., shevchenko Y., Bouffard G.G.,
AC 901788; RA Blakesley R.w., Touchman J.w., Green E.D., Dickson M.C.,
DT 21-JUL-1986 (Rel. 01, Created) RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.s.,
DT 21-JUL-1986 (Rel. 01, Last sequence update) RA Krzywinski M.I., Skalska 0., Smailus D.E., Schnerch A., Schein J.E.,
DT 05-JUL-2004 (Rel. 44, Last annotation update) RA Jones S.J., Marra M.A.;
DE Ig heavy chain V region He. RT "Generation and initial analysis of more than 15,000 full-length human
05 Mus musculus (Mouse). RT and mouse cDNA sequences.";
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; RL Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
0C Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus. RN (2]
OX NCBI_TaxID210090; RP SEQUENCE FROM N.A.
RN {1] RC TISSUE=Primary B-Cells;
RP SEQUENCE. RA Strausberg R.;
RA Barstad 9-; RL Submitted (JUN-2004) to the EMBL/GenBank/DDEJ databases.
RL Thesis (1975), California Institute of Technology / Pasadena, U.S.A. DR EMBL; BC073758; AAH73758.1; -.
CC -I- MISCELLANEOUS: This chain was isolated from a myeloma protein that DR InterPro; IPR003599; 19.
CC binds phosphorylcholine. DR InterPro; IPR007110; Ig-like.
CC -I- SIMILARITY: Contains 1 immunoglobulin-like domain. DR InterPro; IPR003597; Ig_c1.
DR HSSP; 901789; 1MCP. DR InterPro; IPR003006; Ig_MBC.
DR InterPro; IPR007110; Ig—like. DR InterPro; IPR003596; Ig_v.
DR InterPro; IPR003596; Ig_v. DR Pfam; PF07654; C1-set; 4.
DR Pfam; psooon; ig; 1. DR Pfam; PF00047; 19; 4.
DR SMART; SMOO406; IGV; 1. DR SMART; SM00409; IG; 2.
DR PROSITE; 9350835; IG_LIKE; 1. DR SMART; SM00407; IGcl; 4.
KW Direct pr0tein sequencing; Immunoglobulin V region. DR SMART; SM00406; IGv; 1.
FT DOMAIN 1 114 Ig-like. DR PROSITE; 9850835; IG_LIKE; 5.
FT NON_TER 123 123 DR PROSITE; P800290; IG_MHC; UNKNOWN_3.
SO SEQUENCE 123 AA; 13805 MW; 9D581401912P7000 CRC64; KW Hypothetical protein.

50 SEQUENCE 606 AA; 66184 MW; BGB38851114E4C55 CRC64;
Query Match 62.4%; Score 409; DE 1; Length 123;
Best Local Similarity 66.1%; Pred. No. 3.3e-35; Query Match 61.9%; Score 405.5; DB 2; Length 606;
Matches 80; Conservative 12; Mismatches 21; Indels 8; Gaps 3; Best Local similarity 59.4%; Pred. No. 4.6e-34;

Matches 79; Conservative 16; Mismatches 17; Indels 21; Gaps 2;
0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTPTNYGMNWVRQAPGKGLEWV----GWINTYTG 56

| | : | | | | | | | | | | | | | | | | | l | | | | = | | = 1 2 | | | | | | | | | | | : |_ l | 0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
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2:||||||||||| |||||||||||||222|| |=2||||||||||||2|=22 | M Ohm-2002('rrEMBLrel.20.Lascsequenceupdate)Db 20 QVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWIRQAPGKGLEWVSYISSSSSYTNY 79 DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE Hypothetical protein.

QY 61 AADFKRRPTPSLDTSKSTAYLQMNSLRAEDTAVYYCAK---------------- YPHYYG 104 OS Homo sapiens (Human)
I I III | | : .. IIIIIIIIIIIIIIIIII- I :III OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;Db 80 ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARGGNGIAAAGRVVYAEDYYYYYG 139 OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.OX NCBI TaxID=9606;

Qy 105 SSHWYFDVWGQGT 117 RN [1] _
lllllll as SEQUENCE FROM N.A.

Db 140 -----MDVWGQGT 147 RC TISSUE=Primary B-Cells;
RX MEDLINE=22388257; PubMed=12477932; DOIelO.1073/pnas.242603699;
RA Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,

RESULT 10 RA Klausner R.D., Collins F.S., Wagner L., Shenmen C.M., Schuler G.D.,
HV3E_HUMAN RA Altschul s.F., Zeeberg B., Buetow K.H., Schaefer C.F., Bhat N.K.,
ID HVBE_HUMAN STANDARD; PRT; 120 AA. RA Hopkins R.F., Jordan H., Moore T., Max S.I., Wang J., Hsieh F.,
AC 901766; RA Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
DT 21-JUL-1986 (Rel. 01, Created) RA Stapleton M., Scares M.B., Bonaldo M.F., casavant T.L., Scheetz T.E.,
DT 21-JUL-1986 (Rel. 01, Last sequence update) RA Brownstein M.J., Usdin T.B., Toshiyuki s., Carninci P., Prange C.,
DT 05--JUL- 2004 (Rel. 44, Last annotation update) RA Raha s s., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy s.J.,
DE Ig heavy chain v- III region BRO. RA Bosak s.A., McEwan P.J., Mcxernan K.J., Malek J.A., Gunaratne P.H.,
OS Homo sapiens (Human) RA Richards 8., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk S.w.,
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi; RA Villalon D.K., Muzny D.M., Sodergren E.J., Lu x., Gibbs R.A.,
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. RA Fahey J., Helton 8., Ketteman M., Madan A., Rodrigues S., Sanchez A.,
OX NCBI_TaxID=9606; RA Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
RN [1] RA Blakesley R.W., Touchman J.W., Green E.D., Dickson M.C.,
RP SEQUENCE. RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
RX MEDLINE=77117674; PubMed=65324; DOI=10.1016/0019-2791(76)9027l-8; RA Krzywinski M.I., Skalska 0., Smailus D.E., Schnerch A., Schein J.E.,
RA Capra J. D. Hopper J. E. RA Jones S.J., Marra M.A.;
RT "Comparative studies on monotypic IgM lambda and IgG kappa from an RT "Generation and initial analysis of more than 15,000 full-length human
RT individual patient. III. The complete amino acid sequence of the VH RT and mouse cDNA sequences. ";

RT region of the IgM paraprotein. "; RL Proc. Natl. Acad. Sci. U. S. A. 99: 16899- l6903|2002)RL Immunochemistry 13:995- 999(1976). RN [2]
CC -I- MISCELLANEOUS: This chain was obtained from IgM isolated from the RP SEQUENCE FROM N. A.
CC serum of a patient with malignant lymphoma of the Waldenstrom RC TISSUE=Primary B-Cells;
CC type. RA Strausberg R.;
CC -I- SIMILARITY: Contains 1 immunoglobulin-like domain. RL Submitted (JAN-2002) to the EMBL/GenBank/DDBJ databases.
DR PIR; A02049; M3HUBW. DR EMBL; BC021276; AAH21276.1; -.
DR HSSP; P01783; lIGC. DR PIR; $21205; $21205.
DR GO; 60:0005576; C:extracellu1ar; NAS. DR PIR; $30532; $30532.
DR GO; 60:0003823; F:antigen binding; NAS. DR HSSP; P18529; 118K.
DR Go; G020006955; P:immune response; NAS. DR Pfam; PF07654; Cl-set; 2.
DR InterPro; IPR007110; Ig-like. DR Pfam; PF00047; ig; 1.
DR InterPro; IPR003596; Ig_v. DR SMART; SM00406; IGv; 1.
DR Pfam; PF00047; 19; 1. DR PROSITE; 9350935; IG_LIKE; 4.
DR SMART; SM00406; 16v; 1. DR PROSITE; 9800290; IG_MHC; UNKNOWN_2.
DR PROSITE; P850835; IG_LIKE; 1. Kw Hypothetical protein.
Kw Direct protein sequencing; Immunoglobulin V region. so SEQUENCE 573 AA; 62967 Mw; F0072344033AC530 CRC64;
FT DOMAIN l 111 Ig-like. ‘
PT NON_TER 120 120 Query Match 61.8%; Score 404.5; DB 2; Length 573;
$0 SEQUENCE 120 AA; 13227 MW; D3F0428F7C2E6410 CRC64; Best Local Similarity 65.9%; Pred. No. 5.5e-34;

Matches 81; Conservative 11; Mismatches 20; Indels 11; Gaps 2;
Query Match 61.8%; Score 405; DE 1; Length 120;
Best Local similarity 66.1%; Pred. No. 8.6e-35; Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
Matches 84; Conservative 7.- Mismatches 20,- Indels 16: GapB 3; ||l|||||||||||| ||||||l|||= ||= |=|||||ll|l|||| |= =| IDb 20 EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMEWVRQAPGKGLEWVSGISWNSGSIGY 79

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
|||||||||||||I|||||||||||| [1:] HM” ||||||| I | I: | Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKY ------ PHYYGSSHWYFDVWG 114

Db 1 EVOLVESGGGLVQPGGSLRLSCAASGFTFSYYNMNWVRQVTGKGLEWVSAIGT--AGDQYY 59 | I ||| | | . .. |||||||||I|||:|||||: ' :lll ||||Db 80 ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAKHGSGSYIGYYYG -----MDVWG 134
Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYP---------HYYGSSHWYFD 111

| I||||2||2||||||||||||||||||= 2|||| 0y 1150GT117
Db 50 ADSVKGRFTISRNDSKNTLYLNMNSLRAEDTAVYYCARSPVSLVDGWLYYYYGS ------ 113 IIDb 135 QGT 137

0y 112 Wffi'fxl. 118
Db 114 VWGQGTL 120 RESULT 12

QBWUKl
ID QBWUKl PRELIMINARY; PRT; 613 AA.

assum- 11 AC oawmu;
QBWU38 DT Ol-MAR-2002 (TrEMBLrel. 20, Created)
ID 08WU38 PRELIMINARY; PRT; 573 AA. DT Ol-MAR-2002 (TrEMBLrel. 20, Last sequence update)
AC QBWUBB: DT Ol-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DT 01-MAR-2002 (TrEMBLrel. 20, Created) DE IGHM protein.
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OS Homo sapiens (Human). AC 06sz7;
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; DT 05-JUL-2004 (TrEMBLrel. 27, Created)
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. DT os—JUL-2004 (TrBMBLrel. 27, Last sequence update)
OX NCBI_TaxID=9606; DT 05-JUL-2004 (TrEMBLrel. 27, Last annotation update)RN [1] DE Hypothetical protein DKFZp686C11235.
RP SEQUENCE FROM N.A. GN Name=DKFZp686C1123S;
RC TISSUEaPrimary B-Cells; os Homo sapiene (Human).
RX MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899; 0C Eukaryota; Metazoa; Chotdata; Craniata; Vertebrata; Buteleostomi;
RA Strausberg R.L., Feingold E.A., Grouse L.H.,~Derge J.G., 0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
RA Klausner R.D., Collins F.s., Wagner L., shenmen C.M., Schuler G.D., ox NCBI_TaxID=9606;
RA Altschul S.F., Zeeberg 3., Buetow K.H., Schaefer C.F., Bhat N.K., RN [1]
RA Hopkins R.F., Jordan H., Moore T., Max 8.1., Wang J., Hsieh F., RP SEQUENCE FROM N.A.
RA Diatchenko L., Marusina K., Farmer A.A., Rubin G.M;, Hong L., RC TISSUE=Human small intestine;
RA Stapleton M., Scares M.B., Bonaldo M.P., Casavant T.L., Scheetz T.E., RG The German Human cDNA Consortium;
RA Brownstein M.J., Usdin T.B., Toshiyuki s., Carninci P.,.Prange C., RA Bloecker H., Beecher M., Mewes H.w., Neil B., Amid C., Osanger A.,
RA Raha 8.8., Loquellano N.A., Peters G.J., Abramson R.D , Mullahy 5.0., RA Fobo G., Han M., wiemann 8.;
RA Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H., RL Submitted (AUG-2003) to the EMBL/GenBank/DDBJ databases.
RA Richards 5., Worley K.C., Hale 5., Garcia A.M., Gay L.J., Hulyk S.W., DR EMBL; BX640853; CAEdS920.1; -.
RA Villalon D.K., Muzny D.M., Sodergren 3.0., Lu x., Gibbs R.A., DR HSSP; P01861; 1ADQ.
RA Fahey J., Helton E., Ketteman M., Madan A., Rodrigues S., Sanchez A., DR InterPro; IPR003599; Ig.
RA Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G., DR InterPro; IPROO7110; Ig—like.
RA Blakesley R.w., Touchman J.“., Green E.D., Dickson M.C., DR InterPro; IPR003597; Ig_c1.
RA Rodriguez A.C., Grimwood J., Schmutz 0., Myers R.M., Butterfield Y.S., DR InterPro; IPR003006; Ig_MHC.
RA Krzywinski M.I., skalska 0., Smailus D.E., Schnerch A., Schein J.E., DR InterPro; IPR003596; Ig_v.
RA Jones 8.0., Marra M.A.; DR Pfam; PF07654; Cl-set; 3.
RT "Generation and initial analysis of more than 15,000 full-length human DR SMART; SMOO409; IG; 2.
RT and mouse cDNA sequences."; DR SMART; SM00407; IGc1; 3.RL Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002). DR SMART; SMOO406; IGV; 1.
RN [21' DR PROSITE; pssoaas; IG__LIKE; 4.
RP SEQUENCE FROM N.A. DR PROSITE; P500290; IG_MHC; UNKNOWN_2.
RC TISSUEaprimary B-Cells; Kw Hypothetical protein.
RA Strausberg R.; SQ SEQUENCE 473 AA; 52121 MW; 9476EAE4COBFC447 CRC64;RL Submitted (DEC-2001) to the EMBL/GenBank/DDBJ databases.
DR EMBL; BC020240; AAH20240.1; -. Query Match 61.5%; Score 402.5; DB 2; Length 473;
DR PIR; F36005; F36005. Best Local Similarity 65.6%; Pred. No. 7.3e—34;
DR PIR; 636005; 636005. Matches 80; Conservative 16; Mismatches 19; Indels 7; Gaps 4;
DR PIR; PH1642; PH1642.
DR PIR; PH1643; PH1643. 0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
DR PIR;PH1645;PH1645. l=||l||l|||||I|l|l||||l|l|=||===||||l||l||||||==||:| l
DR PIR; PH1646; PH1646. Db 20 EIQLVESGGGLVQPGGSLRLSCAASGFTFSSFEMNWVRQAPGKGLEWLSYI-TRSGNTVY 78
DR PIR; PLOOQB; PLOOSB.
DR PIR; PL0120; PL0120. Qy 61 AAD-FKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWY---FDVWGQG 116
DR PIR:51559°;515590- || =|||||~~|ll||l|||l||||||||= = :lll Illlll
DR PIR; 831116; 831116. Db 79 YADSLQGRFTISRDNARNSLYLQMNSLRAEDTAVYYCARQNEH--TSPWYPSFEDYWGQG 136
DR PIR; $31119; $31119.
DR PIR; 870442; 870442. Qy 117 TL 118
DR HSSP; P01861; 1ADQ. |
DR Pfam; PF07654; Cl-set; 4. Db 137 IL 138
DR SMART; SM00406; IGv; 1.
DR PROSITE; P850835; IG_LIKE; 5. -
DR PROSITE; P500290; IG~MHC; UNKNOWN_3. RESULT 14
SO SEQUENCE 613 AA; 67295 MW; 60C7F5950671E315 CRC64; HV23_MOUSE

ID HV23_MOUSE STANDARD; PRT; 123 AA.
Query Match 61.6%; Score 403.5; DB 2; Length 613; AC P01792;
Best Local similarity 66.9%; Pred. No. 7.6e-34; DT 21-JUL-1986 (Rel. 01, Created)
Matches 83; Conservative 10; Mismatches 16; Indels 15; Gaps 4; DT 21-JUL-1986 (Rel. 01, Last sequence update)

DT 05-JUL-2004 (Rel. 44, Last annotation update)
Qy 1 EVQLVESGGGLVOPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60 DE Ig heavy chain V region HPCGB.

=|||||l|ll=|||| I|l||l||ll=|l=z|||=||ll|ll|||l|l |=|| | OS Musmuaculus(Mouse)- ‘
Db 20 QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVI-SYDGSNKY 78 0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Buteleostomi;

0C Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.

Qy 61 A??-FTRTTTFSLDTSTSTATTQTT?TRAEDTAYTTCATYPHYYGSSH?----- YYDVY? 114 OX NCBI_TaxID=10090;: : RN [1]
Db 79 YADSVKGRFTISRDNSKNTLYLQMNSLRABDTAVYYCAK-------- DWSEGVETFDIWG 130 RP SEQUENCE.

RX MEDLINE=81197602; PubMed=7231520;
0y 115 QGTL 118 RA Gearhart P.J., Johnson N.D., Douglas R., Hood L.;

|||: RT "IgG antibodies to phosphorylcholine exhibit more diversity than theirDb 131 QGTM 134 RT IgM counterparts.";
RL Nature 291:29-34(1981).
CC -I- MISCELLANEOUS: This chain was isolated from a myeloma protein that

RESULT 13 CC binds phosphorylcholine.
06sz7 CC -I- SIMILARITY: Contains 1 immunoglobulin-like domain.
ID 06sz7 PRELIMINARY; PRT; 473 AA. DR PIR; E93256; AVMSHB.
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DR HSSP; P017891 1MCP.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; 19; 1.
DR SMART; SM00406; 16v; 1.
DR PROSITE; 9850835; IG_LIKE; 1.
KW Direct protein sequencing; Hybridoma; Immunoglobulin v region.
FT ‘ DOMAIN 1 114 Ig-like.
PT NON_TER 123 123
So SEQUENCE 123 AA; 13879 MW; 4559D3106CAF7D8D CRC64;

Query Match 61.4%; Score 402; DB 1; Length 123;
Best Local similarity 65.3%; Pred. No. 1.8e-34; '
Matches 79; Conservative 12; Mismatches 22; Indels 8; Gaps 3;

°’ 1 ?Y°TYES111?)?$113L???f?A??YTFTNYGTNTY??AT?TGT?TVG”INT"“TTG 56: || || :||::: :
Db 1 EVKLVESGGGLVQPGGSLRLSCATSGFTFSDFYMEWVRQPPGKRLEWIAASRNKAFDYTT 60

°’ 57 1PTT“?”FTRT?T91L???“fT‘T??TTS?????T?VTff?KYP”TT??SHTTf?YT?°T ‘16
Db 61 E--YéASVKGRFIVSRDTSDSILYLQMNALRAEDTAIYYCAR--DYYGSRYWYFDVWGAG 116

CY 117 T 117Db 117 T 117

RESULT 15
QSHCCl
ID Q9HCC1 PRELIMINARY; PET; 112 AA.
AC Q9HCC1;
DT 01-MAR-2001 (TrEMBLrel. 16, created)
DT 01-MAR«2001 (TrEMELrel. 16, Last sequence update)
DT 01-OCT-2oo3.(TrEMBLre1. 25, Last annotation update)
DE single chain Fv (Fragment).
OS Homo sapiens (Human).
OC Eukaryota; Metazoa; Chotdata; Craniata; Vertebrata; Euteleostomi;
0C Mammalisv Eutheria; Primates; Catarrhini; Hominidae; Homo.
0X NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RA Kikuchi M., Takeda C., Tsujimoto Y., Asada s., Nagata K.;
RL Submitted (OCT-2000) to the EMBL/GenBank/DDBJ databases.
DR EMBL; A5049915; BABI6829.1; -.
DR HSSP; P01783; 1IGC.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig.v.DR SMART; SM00406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 1.
FT NON_TER 1 1
FT NON_TER 112 112
so SEQUENCE 112 AA; 12243 mw; 24F1A45EC3884788 CRC64;

Query Match 61.3%; Score 401.5; DB 2; Length 112;
Best Local Similarity 66.1%; Pred. No. 1.9e—34;
Matches 78; Conservative 11; Mismatches 22; Indels 7; Gaps 1;

°y 1 1111711111LT°717111L11????YTTTNTTTNTYT??T?T?T?YTGWTTTYT13PTT 6°
Db 1 svoLVESGGvafiPGGSLRisCAASGETFDbYGMéWVRQApGKGLEWVSGINWNGGSTGY so

°y 61 1A°FTR117PTL1TSTSTAT11T71T1111T177711KYPHYYGSSHWYF?VTT??TT 118
Db 61 ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR------- RRYALDYWGQGTL 111

Search completed: March 14, 2005, 20:49:18
Job time : 84.807 secs
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Run on

Title:
Perfec
Sequen

t score:
ce:

Scoring table:

Searched:

Minimum DB seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%

Databa

us-O9-723-752b-8.rag

26 567
GenCore version 5.1.6 27 567

Copyright (C) 1993 - 2005 Compugen Ltd. 28 56729 567
30 567

OM protein - protein search, using sw model 31 56432 561
March 14, 2005, 20:21:17 ; Search time 88.0482 Seconds 33 561

(without alignments) 34 559
483.186 Million cell updates/sec 35 559

36 559
US-O9-723-752B-8 37 556
576 38 556
1 DIQMTQSPSSLSASVGDRVT .......... YSTVPWTFGQGTKVEIKRTV 110 39 556

40 556
BLOSUM62 41 555
Gapop 10.0 , Gapext 0.5 42 554

43 554
2105692 seqs, 386760381 residues 44 554

45 554
Total number of hits satisfying chosen parameters: 2105692

RESULT 1
Maximum Match 100% AABOSB97
Listing first 45 summaries ID

XX
A_Geneseq_160ec04:' AC AA805897;

1: geneseqp1980s:'
2: geneseqp19908:' 17—OCT-2000
3: geneseqp2000s:'
4: geneseqp2001s:'
5: geneseqp20025:*
6: geneseqp2003as:'
7: geneseqp2003bsz'

h)HHbarah-Hpnepew O\om~qmlnplumpa0\om~amulbhH0F
NNN “NH
NM Ulub

se

8: geneseqp2004 Sz‘

Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

%
Query
Match Length DB
100.0 110 3
100.0 110 3
100.0 237 8

99.5 110 2
99.5 110 2
99.5 110 3
99.5 110 5
99.5 110 5
99.5 214 7
99.5 237 5
99.5 237 S
99.5 237 8
99.5 237 8
99.5 237 8
99.5 237 8
99.5 237 8
99.5 237 8
99.5 237 8
99.5 237 8
99.0 110 2
99.0 110 5
98.4 108 2
98.4 108 5
98.4 108 8
98.4 108 8

SUMMARIES

AABOSB97
AABl3376
ADQ90721
AAW70677
AAW70687
AABl3380
ABP61256
ABP61246
ADC26154
A5381107
ABP51952
AD014128
AD014131
ADQ90703
ADQ90701
ADQSO705
ADQSO709
ADQ90723
ADQ90707
AAW70675
ABP61244
AAW70618
ABP61187
ADG31782
ADG31768

Description

Aab05897
Aabl3376
Adq90721Aaw70677
Aaw70687
Aab13380
Abp61256
Abp61246Adc26154
Abb81107
Abp51952
Adol4128
Adol4131
Adq90703
Adq90701
Adq90705
Adq90709
Adq90723
Adq90707Aaw70675
Abp61244
Aaw70618
Abp61187
Adg31782
Adg3l768

Humanised
F(ab)-12
Anti—VEGF
Anti-VEGF
Anti-VEGF
Anti-VEGF
Humanised
Humanised
Parent an
Anti-VEGF
Plasmid p
Plasmid p
Plasmid p
Anti-VEGF
Anti-VEGF
Anti-VEGF
Anti-VEGF
Anti-vac?Anti—VEGF
Anti-VEGF
Humanised
Anti-VEGF
Humanised
v(L) doma
V(L) doma

2:3égs‘igfi-Efigé‘§§88§§§§§§§§8§3§
DR

98.4
98.4
98.4
98.4
98.4
97.9
97.4
97.4
97.0
97.0
97.0
96.5
96.5
96.5
96.5
96.4
96.2
96.2
95.2
96.2

108
110
110
237
650
108
108
108
107
107
107
107
107
107
214
214
110
110
110
110

NNNNQQU'INNUINNWNQUINUINQ
Page 1

ADG31893 Adg31893 V(L) protAAW70673 Aaw70673 Anti-VEGF
ABP61242 Abp61242 Humanised
AAw70703 Aaw707o3 Protein e
ABP61241 Abp61241 Phage-dis
ADG3177O Adgal770 V(L) doma
AAW70696 Aaw70696 Anti-VEGP
ABP61265 Abp61265 HumanisedAAW86804 Aaw86804 Variable
AAW70623 Aaw70623 Humanised
ABP61192 Abp61192 Humanised
AAW86805 Aaw86805 Variable
AAW70625 Aaw70625 Humanised
ABP61194 Abp61194 Humanised
ADC26157 Adc26157 Anti-VEGF
ADC26156 Adc26156 Anti-VEGF
AAW70685 Aaw70685 Anti-VEGF
AAW70681 Aaw70681 Anti~VEGF
AAW70683 Aaw70683 Anti-VEGF
AAW70679 Aaw70679 Anti-VEGF

ALIGNMENTS

AA805897 standard; peptide; 110 AA.

(first entry)

Humanised anti-VEGF antibody F(ab)-12 light chain variable domain.
Humanised; P(ab)-12; light chain variable domain; antibody variant;
phage display; randomised library; cytostatic; antiarthritic;
antipsoriatic; antidiabetic; antiinflammatory; antiarteriosclerotic;
vascular endothelial growth factor; VEGF; breast cancer; lung cancer;
retinoblastoma; rheumatoid arthritis; psoriasis; atherosclerosis;
diabetic retinopathy; complementarity determining region; CDR.

Homo sapiens.
Synthetic.
W0200029584-A1.

25-MAY-2000.

16-Nov-1999;

18-Nov-1998;

99WO-US027153.

98US—0108945P.

(GETH ) GENENTECH INC.

Chen YM,

"PI;

Lowman HB,

2000-387797/33.

Muller Y;

Antibody variants with higher binding affinity than native antibodies
useful for diagnosis, prevention and treatment of neoplastic and non-
neoplastic diseases comprises amino acid insertion in hypervariable
region.

Disclosure; Fig 1A; llopp: English.

The present sequence is the light chain variable domain of F(ab)-12, a
humanised anti-vascular endothelial growth factor (VEGF) antibody. F(ab)-
12 was the parent antibody used in the production of a large number of
antibody variants containing randomised peptide inserts within the
complementarity determining regions (CDRs). Phage display libraries were
subjected to eight rounds of selection to isolate variants with an
antigen binding affinity at least two-fold stronger than the binding
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. CC affinity of parent antibody for the target VEGF antibody. The anti-VEGF
CC antibody variants may be useful in diagnostic assays for detecting
CC expression of VEGF in cells, tissue or serum. They may also be used in
CC the prevention and treatment of neoplastic diseases such as breast
CC cancer, lung cancer and retinoblastoma, and non-neoplastic diseases
CC including rheumatoid arthritis, psoriasis, atherosclerosis, and diabetic
CC and other proliferative retinopathiesXX
so Sequence 110 AA;

Query Match 100.0%; Score 576; D8 3; Length 110;
Best Local Similarity 100.0%; Pred. No. 7.5e-33;
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb l DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RPSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGOGTKVEIKRTV 110
IIHIHIHIHIHIIHIHIHIHIHIHIHIHIHIHIHDb 61 RFSGSGSGTDPTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 2
AA313376
ID AA813376 standard; protein; 110 AA.XX
AC AA313376;
XX
DT 12-SEP12003 (revised)
DT 21-Nov-2000 (first entry)XX
DE P(ab)-12 anti-VEGF antibody light chain variable domain.XX
Kw Humanised; F(ab)—12; vascular endothelial cell growth factor; VEGF;
Kw antibody; antiinflammatory; cerebroprotective; cytostatic; antirheumatic;
KW antiarthritic; antipsoriatic; antiarteriosclerotic; antidiabetic;
KW antithyroid; excessive neovascularisation; tumour; rheumatoid arthritis;
Kw psoriasis; atherosclerosis; diabetes; retrolental fibroplasia;
KW neovascular glaucoma; haemangioma; thyroid hyperplasia; Grave's disease;
KW tissue transplantation; inflammation; oedema; trauma;
KW complementarity determining region; CDR.XX
03 Homo sapiens.
OS Mus sp.
OS Chimeric.
XX
PH Key Location/Qualifiers
FT Region 24. .34
PT /1abel= CDR-Ll
PT Region 50. .56
FT /1abe1= CDR-LZ
FT Region 89. .97
FT /1abe1= CDR-L3
XX
PN W0200037502-A2. ,
XX
PD 29—JUN-2000.
xx .
PF 09-DEC-1999; 99WO—USO29475.
XX
PR 22-DEC-1998; 9803-00218481.
XX
PA (GETH ) GENENTECH INC.
XX
PI Van Bruggen N, Perrara N;XX
DR WPI; 2000-442646/38.
XX

'PT Treating edema, tumors, rheumatoid arthritis, psoriasis, atherosclerosis,
PT diabetes and chronic inflammation in a mammal, comprises administering a
PT human vascular endothelial cell growth factor antagonist.XX\

us-09-723-752b-8.rag Page 2

PS Disclosure; Fig 14A; 60pp; English.

CC The present sequence is the light chain variable domain of humanised anti
CC -vascular endothelial cell growth factor (anti-VEGF) antibody F(ab)-12.
CC It may be used to treat conditions characterised by undesirable excessive
CC neovascularisation. Such conditions include tumours (especially solid
CC ones), rheumatoid arthritis, psoriasis, atherosclerosis, diabetes and
CC other retinopathies, retrolental fibroplasia, age-related macular
CC degeneration, neovascular glaucoma, haemangiomas, thyroid hyperplasias
CC (including Grave's disease), corneal and other tissue transplantation,
CC and chronic inflammation. Oedemas associated with tumours, strokes and
CC head trauma, and ascites associated with malignancies, meig's syndrome,
CC lung inflammation, nephrotic syndrome, pericardial effusion and pleural
CC effusion, may also be treated. Affinity matured anti-VEGF antibodies are
CC also used as therapeutic agents. Monoclonal antibodies are generated in
CC hybridoma cells and those with affinity for VEGP are identified by
CC immunoprecipitation or by an in vitro binding assay. (Updated on 12-85?—
CC 2003 to standardise OS field)
XX
SQ Sequence 110 AA;

Query Match 100.0§; Score 576; DE 3; Length 110;
Best Local Similarity 100.0%; Pred. No. 7.5e—33;
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

°’ 1 WW?T??“T?‘T‘YT?TTTfif?????fi’ffi)‘?‘f??‘ffffiffl’rfTTT??TT??Yi’T ‘°| I
Db 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYOQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 61 RFSGSGSGTDFTLTISSLQPEDPATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 3
AD090721
ID ADQ90721 standard; protein; 237 AA.XX
AC AD090721;

21-OCT-2004 (first entry)

Anti-VEGF antibody light chain protein SEQ ID NO:25.

antibody; antigen binding fragment; cell culture; variable domain;
modified framework region; hypervariable region; cytostatic;
antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
tumour; inflammatory disorder; angiogenic disorder;
immunological disorder; anti-VEGF antibody;
anti vascular endothelial cell growth factor antibody; light chain.

Homo sapiens.
Synthetic.

W02004065417-A2.

05-AUG-2094.
23-JAN-2004; 2004W0-U5001844.

23-JAN-2003; 200303-0442484P.

§¥§¥§3§§§88§§§§§§§§8§3§
PA (GETH ) GENENTECH INC.

PI Simmons L;

DR WPI; 2004-562149/54.
DR N-PSDB; ADO90720.

PT Producing an antibody or antigen binding fragment in high yield in a cell
PT culture, comprises expressing a variable domain with a modified framework
PT region in a host cell.
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99 Example 6; see ID NO 25,- 161pp; English. PA (GETH ) GENENTBCH INC.
XX XX
CC The present invention describes a method for producing an antibody or PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;
CC antigen binding fragment in high yield in a cell culture. The method XX ,
CC comprises expressing a variable domain of the antibody or antigen binding DR WPI; 1998-568337/48.
CC fragment comprising a modified framework region (FR) in a host cell, and XX
CC recovering the antibody or antigen binding fragment variable domain PT New humanised antibody with affinity for vascular endothelial growth
CC comprising the modified framework from the host cell. The modified PR in PT factor - for treatment of tumours, retinal disease and other angiogenic
CC the method described above has a substitution of at least one amino acid PT states, also related nucleic acid, vectors and transformed cells.
CC position with a different amino acid, where the different amino acid is XX
CC the amino acid found at the corresponding FR position of a human subgroup PS Example 3; Fig 9A; lOOpp; English.
CC variable domain consensus sequence that has a hypervariable region 1 xx
CC (HVRi) and/or HVRZ amino acid sequence with the most sequence identity cc The present sequence represents a variable light domain of an affinity-
CC with a corresponding HVRl and/or HVR2 sequence of the variable domain. CC matured anti-vascular endothelial growth factor (anti-VBGP) antibody
CC The antibody or antigen binding fragment variable domain comprises the cc variant. The sequence is used in the course of the invention to produce
CC modified FR that has improved yield in cell culture compared to an CC the humanised anti-VEGP antibody of the invention. The humanised
CC unmodified antibody or antigen-binding fragment. The antibody and antigen CC antibodies are used to inhibit VEGF-induced angiogenesis, particularly
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and CC for treating or preventing tumours (of any type) and retinal disorders
CC immunomodulatory activities, and can be used in antibody therapy. The CC (e.g. age-related macular degeneration or diabetic retinopathy). They can
CC methods and compositions of the present invention are useful for cc also be used to treat other conditions that involve angiogenesis, e.g.
CC producing antibodies or antigen binding fragments in cell culture, in CC rheumatoid arthritis, psoriasis, atherosclerosis, Grave's disease, etc
CC particular for improving the yield of recombinant antibodies or antigen XX
CC binding fragments in cell culture. The antibodies of the invention can be so Sequence 110 AA;
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
CC inflammatory, angiogenic and immunological disorders. The present Query Match 99.5%; Score 573; DB 2; Length 110;
CC sequence represents the light chain of an anti-VEGF (vascular endothelial Best Local Similarity 99.1%; Pred. No. 1.2e—32;
CC cell growth factor) antibody, which is used in the exemplification of the Matches 109; Conservative 1; Mismatches 0; Indels 0; Gaps 0;
CC present invention.
XX 0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
so Sequence 237M.- I|l=|llllllllllllllllllllllllllllllllllllllIllllllllllllllllDb 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Query Match 100.0%; Score 576; DE 8; Length 237;
Best Local Similarity 100.0%; Pred. No. 1.56-32; Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
Matches 110; Conservative 0.- Mismatches -0; Indels 0; Gaps 0; ||||l|||.|||||||||||||||||l|||||||l|||ll|H|H|||llDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
ll(IllllllllllllllllllllllllIllllllIIHIIIIIIIIHIllllllllll

Db 24 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS.83 RESULT 5
AAW70687

°Y ‘1Tffff‘fTTT'iTT’rfiT?T???T7?TTT???TTTYTTTTT?TTTY?f’fi‘TT“° I“ ““7““ “mm" ”mm“ 11° “"XX
Db 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133 AC AAW70687;XX

DT 27—JAN-1999 (first entry)
RESULT 4 XX
AAW70677 DE Anti-VEGF humanised antibody variable light domain of variant Y0317.
ID AAW70677 standard; peptide; 110 AA. xx
XX Kw Light variable domain; murine; humanised antibody;
AC AAW70677; KW anti-vascular endothelial growth factor antibody; anti-VEGF antibody;
xx Kw VBGF-induced angiogenesis; tumour; retinal disorder;
DT 27-JAN-1999 (first entry) Kw age-related macular degeneration; diabetic retinopathy;
xx Kw rheumatoid arthritis; psoriasis; atherosclerosis; Grave's disease.
DE Anti-VEGP humanised antibody variable light domain of variant Y0101. XX ‘
xx OS Synthetic.
KW Light variable domain; murine; humanised antibody; OS Mus sp.
KW anti-vascular endothelial growth factor antibody; anti-VEGF antibody; as Homo sapiens.
KW VEGF-induced angiogenesis; tumour; retinal disorder; XX
KW age-related macular degeneration; diabetic retinopathy; PN W09845331-A2.
Kw rheumatoid arthritis; psoriasis; atherosclerosis; Grave's disease. xx
XX ‘ ‘ PD 15—OCT-1998.
03 Synthetic. xx
OS Mus sp. PF 03—APR-1998; 98WO-U8006604.
OS Homo sapiens. xx
XX PR 07-APR-1997; 97US-00833504.
PN W09845331-A2. PR 06-AUG-1997; 97US-00908469.XX XX
PD 15~OCT-1998. PA (GETH ) GENENTECH INC.XX XX
PP 03-APR-1998; 98WO-USOOGSO4. PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;
XX XX
PR 07-APR-l997; 9708-00833504. DR WPI; 1998-568337/48.
PR 06-AUG-1997; 9708-00908469. XX
XX PT New humanised antibody with affinity for vascular endothelial growth
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PT factor - for treatment of tumours, retinal disease and other angiogenic
PT states, also related nucleic acid, vectors and transformed cells.
XX
PS Claim 27; Fig 10A; lOOpp; English.XX
CC The present sequence represents a variable light domain of an affinity—
CC matured anti-vascular endothelial growth factor (anti-VEGP) antibody
CC variant. The sequence is used in the course of the invention to produce
CC the humanised anti-VEGF antibody of the invention. The humanised
CC antibodies are used to inhibit VEGF-induced angiogenesis, particularly
CC for treating or preventing tumours (of any type) and retinal disorders
CC (e.g. age-related macular degeneration or diabetic retinopathy). They can
CC also be used to treat other conditions that involve angiogenesis, e.g.
CC rheumatoid arthritis, psoriasis, atherosclerosis, Grave's disease, etcXX
SQ Sequence 110 AA;

Query Match 99.5%; Score 573; DE 2; Length 110;
Best Local Similarity 99.1%; Pred. No. 1.2e-32;
Matches 109; Conservative 1; Mismatches o; Indels o; Gaps O;

Qy l DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
||I=||l||||||IllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIII

Db l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
llHIllHllHIIIHIIHIIHIIHIIHIIHIIHIIHIIH

Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 6
AABl3380
ID AA313380 standard; protein; 110 AA.XX
AC AA313380;XX
DT 21-Nov-2000 (first entry)XX
DE Anti-VEGP antibody Yo317 light chain variable domain.XX
KW Y0317; vascular endothelial cell growth factor; VEGF; antibody;
KW antiinflammatory; cerebroprotective; cytostatic; antirheumatic;
KW antiarthritic; antipsoriatic; antiarteriosclerotic; antidiabetic;
KW antithyroid; excessive neovascularisation; tumour; rheumatoid arthritis;
KW psoriasis; atherosclerosis; diabetes; retrolental fibroplasia;
KW neovascular glaucoma; haemangioma; thyroid hyperplasia; Grave’s disease;
Kw tissue transplantation; inflammation; oedema; trauma;
KW complementarity determining region; CDR.XX
OS Unidentified.
XX
PH Key Location/Qualifiers
FT Region 24. .33
PT llabel= CDR-Ll
PT Region 50. .56
FT llabela CDR-L2
PT Region 89. .97
FT /labelu CDR-L3
XX
PN W0200037502-A2.
XX
PD 29-JUN-2000.
XX
PP 09-D8C-l999; 99WO-USOZ9475.
XX
PR 22-DEC-1998; SBUS-00218481.
xx .
PA (GETH ) GENENTECH INC.
XX
PI Van Bruggen N, Perrara N;XX
DR WPI; 2000-442646/38.xx

us-09-723-752b-8.rag Page 4

PT Treating edema, tumors, rheumatoid arthritis, psoriasis, atherosclerosis,
PT diabetes and chronic inflammation in a mammal, comprises administering a
PT human vascular endothelial cell growth factor antagonist.XX
PS Disclosure; Fig 14A; 60pp; English.XX
CC The present sequence is the light chain variable region of the affinity
CC matured anti-vascular endothelial cell growth factor (anti-VEGF) antibody
CC Y0317. Humanised F(ab)-12 and affinity matured anti—VEGF antibodies may
CC be used to treat conditions characterised by undesirable excessive
CC neovastularisation. Such conditions include tumours (especially solid
CC ones), rheumatoid arthritis, psoriasis, atherosclerosis, diabetes and
CC other retinopathies, retrolental fibroplasia, age-related macular
CC degeneration, neovascular glaucoma, haemangiomas, thyroid hyperplasias
CC (including Grave's disease), corneal and other tissue transplantation,
CC and chronic inflammation. Oedemas associated with tumours, strokes and
CC head trauma, and ascites associated with malignancies, meig's syndrome,
CC lung inflammation, nephrotic syndrome, pericardial effusion and pleural
CC effusion, may also be treated. Monoclonal antibodies are generated in
CC hybridoma cells and those with affinity for VEGP are identified by
CC immunoprecipitation or by an in vitro binding assayXX
80 Sequence 110 AA;

Query Match 99.5%; Score 573; DE 3; Length 110;
Best Local Similarity 99.1%; Pred. No. 1.2e-32;
Matches 109; Conservative 1; Mismatches O; Indels 0; Gaps 0;

°’ 1W“???T‘ff’rf‘l‘fi‘f‘i’ffififffififf’F‘fTT‘u’TWFTTTfiT‘fiTTTT?TTT?TT7T 6°
Db . 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
|||llHIllll|llllllllllllllllllllllllll||||||||||lDb 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 7
ABP61256
ID ABP61256 standard; protein; 110 AA.XX
AC ABP61256;
XX
DT 20-SEP-2002 (first entry)XX
DE Humanised anti-VEGF Y0317 antibody variable light domain.XX

Kw Cytostatic; ophthalmological; humanised; antibody; anti-VEGF; VEGP;
KW vascular endothelial growth factor; angiogenesis inhibitor; tumour;
KW retinal disorder; intraocular neovascular disorder; Y0317; light chain;
KW variable domain.
XX
OS Homo sapiens.
OS Mus sp.
OS Synthetic.XX
PH Key Location/QualifiersPT Domain 24. .34
FT /1abel= CDR-Ll
FT Domain so. .56
FT Ilabela CDR-L2
FT Domain 89. .97 .
FT Ilabela CDR-L3
XX
PN U82002032315-A1.
XX
PD l4-MAR-2002.
XX
PF OS-APR-1998; 98US-00056160.
XX
PR 06-AUG-1997; 97US-0054856P.
XX
PA (BACAl) BACA M.
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PA (WELL/) WELLS J A.
PA (PRESI) PRESTA L G.
PA (LOWMI) LOWMAN H 3.
PA (cnsa/) CHEN y M.
XX

PI Baca M, Wells JA, Presta LG, Lowman 88, Chen YM;XX
DR WPI; 2002-517920/55.XX

PT New humanized anti-VEGP (vascular endothelial growth factor) antibodies
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a
PT mammal, particularly for treating tumor or retinal disorders.XX

PS Claim 27; Fig 10; 47pp; English.xx .

CC The present invention relates to humanised anti-VEGP (vascular
CC endothelial growth factor) antibodies or a variant of a parent anti-VEGF
CC antibody, which binds human VEGP. The anti-VEGF antibodies are useful for
CC inhibiting VEGF-induced angiogenesis in a mammal (particularly a human),
CC particularly those having a tumour or a retinal disorder e.g. intraocular
CC neovascular disorders. The present sequence is an exemplary light chain
CC variable domain of the humanised anti-VEGF antibody of the inventionXX
SQ Sequence 110 AA;

Query Match 99.5%; Score 573; DB 5; Length 110;
Best Local Similarity 99.1%; Pred. No. 1.2e-32;
Matches 109; Conservative 1; Mismatches 0; Indels 0; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
IH=HlHIHIHIH(HIHIHIHIHIHIHIHlHIHIHIHIHIHDb 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

0y 61 RPSGSGSGTDFTLTISSLOPEDPATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT B
ABP61246
ID ABP61246 standard; protein; 110 AA.§
AC ABP61246;

20-SBP-2002 (first entry)

Humanised anti-VEGF Y0101 antibody variable light domain.

Cytostatic; ophthalmological; humanised; antibody; anti—VEGP; VEGP;
vascular endothelial growth factor; angiogenesis inhibitor; tumour;
retinal disorder; intraocular neovascular disorder; Y0101; light chain;variable domain. -

Homo sapiens.333§§888§§§§§§8§3§ Mus sp.
Synthetic.

Key Location/Qualifiers
Domain 24. .34

/label= CDR-Ll
Domain 50. .57

FT /labe1= CDR-L2
FT Domain 89. .97
FT /labe1= CDR-L3XX
PN US2002032315-A1.
XX
PD l4-MAR-2002.

06-APR-1998; 9805-00056160.

06-AUG-1997; 97US-00548569.

us-09-723-752b-8.rag ’ Page 5

PA (BACAl) sACA M. .
PA (WELL/) WELLS J A.
PA (PRES/) PRESTA L G.
PA (LOWM/) LOWMAN H a.
PA (CHENl) CHEN r M.
XX
PI Baca M, Wells JA, Presta LG, Lowman HE, Chen YM;
XX
DR WPI; 2002-517920/55.XX
PT New humanized anti—VEGF (vascular endothelial growth factor) antibodies
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a
PT mammal, particularly for treating tumor or retinal disorders.

PS Example 3; Fig 9; 47pp; English.

CC The present invention relates to humanised anti-VEGF (vascular
CC endothelial growth factor) antibodies or a variant of a parent anti-VEGF
CC antibody, which binds human VEGP. The anti-VEGF antibodies are useful for
CC inhibiting VEGF-induced angiogenesis in a mammal (particularly a human),
CC particularly those having a tumour or a retinal disorder e.g. intraocular
CC neovascular disorders. The present sequence is an exemplary light chain
CC variable domain of the humanised anti-VEGF antibody of the invention

SQ Sequence 110 AA;

Query Match 99.5%; Score 573; DE 5; Length 110;
Best Local similarity 99.1%; Pred. No. 1.2e-32;
Matches 109; Conservative- 1; Mismatches 0; Indels 0; Caps 0;

°’ 1' ”m“PSSLSA‘T‘T?TTTT?TC“S°T1TTT‘I‘TTT??TT?T??TYTf‘fffffiTffTT? 6°HIJIHIHII IIHI
Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

°’ ‘1 Tifffffffi’ff’rfiT?T??????TTT???T?TYfflfffiT‘ffif’fi‘TYDb 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 9
ADC26154
ID ADC26154 standard; protein; 214 AA.XX
AC ADC26154;
XX
DT lB-DEC-ZOOB (first entry)XX

DE Parent anti-VEGF Y0101’antibody wild-type light chain protein.XX
Kw antibody variant; cytostatic; cancer; parent; anti-VEGP;
KW vascular endothelial growth factor; Y0101; light chain; wild—type.XX
05 Unidentified.
XX
PN W02003068801-A2.
XX.
PD 21—AUG-2003.
XX
PF 11-FEB-2003; 2003WO-USOO4184.
XX
PR 11-FEB-2002; 2002US-0355895P.
PR lO-SEP-2002; 2002US—0409685P.
XX
PA (GETH ) GENENTECH INC.
XX
PI Lowman HE, Marvin JS;XX
DR WPI; 2003—697521/66. eXX

PT Making an antibody variant of a parent antibody specific to an antigen by
PT identifying a target amino acid residue within the variable domain of the
PT parent antibody and substituting the target residue with a differentPT amino acid residue.

Regeneron Exhibit 1024.0939
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XX CC The invention provides a polynucleotide, which encodes an immunoglobulin
PS Example 1; SEQ ID NO 1; Blpp; English. CC (19), comprising a first or second promoter-cistron pair consisting of a
xx CC first or second promoter and cistron, respectively. The first cistron of
CC The invention relates to a novel method for making an antibody variant of CC the first promoter-cistron pair comprises a first translational
CC 3 parent antibody specific to an antigen. This is achieved via CC initiation region (TIR—L) operably linked to a nucleic acid sequence
CC identifying a target amino acid residue within the variable domain of the CC encoding an Ig light chain and the second cistron of the second promoter-
CC parent antibody and substituting the target residue with a different CC cistron pair comprises a second translational initiation region (TIR-H)
CC replacement amino acid residue such that the charge complementarity CC operably linked to a nucleic acid sequence encoding an Ig heavy chain.
CC between the antibody and antigen is increased. The antibody variant of cc Upon expression of the polynucleotide in a prokaryotic host cell, light
CC the invention demonstrates cytostatic activity whilst the method may be CC and heavy chains are folded and assembled to form a biologically active
CC useful for treating cancer. The current sequence is that of the parent CC Ig. The antibody of the invention is useful for diagnosing, treating or
CC anti-VEGF (vascular endothelial growth factor) Y0101 antibody wild—type CC preventing diseases or conditions associated with abnormal expression and
CC light chain protein of the invention. CC /or activity of one or more antigen molecules e.g. lymphoid malignancies,
XX CC inflammatory, angiogenic, immunologic, neuronal, glial, astrocytal,
so Sequence 214 AA; CC hypothalamic or other glandular disorders. The present sequence

CC represents the amino acid sequence of an anti-vascular endothelial growth
Query Match 99.5%; Score 573; DE 7; Length 214; CC factor (VEGF) light chain fragment of the cistron vector prG2AP11
Best Local Similarity 99.1%; Pred. No. 2.2e-32; XX
Matches 109; Conservative 1; Mismatches 0; Indels o; Gaps 0; so Sequence 237 AA;

Dy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 Query Match 99.5%; Score 573; DB 5; Length 237;
|||=||IllllllllllllllllllllIllllllllllllllllllllllllllllllll Best Local Similarity 99.11:,- Pred. No. 2.4e—32:Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 Matches 109; Conservative 1; Mismatches 0; Indels O; Gaps 0;

°’ ‘1 T‘ffiffsmmSSW“””“mmsmm‘smmmv 11° °’ 1 ”if‘1’“???fffiffii‘l‘fififififi‘ffi?TT’FTTT??T?TTTTTYTTTTTffi’F‘T’TY‘i? ‘°
Db 61 RFSGSGééigéiiiiégiéééégLiiiéééiéiLL$iLéééi£$£ikéi$ 110 Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYPTSSLHSGVPS B3

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
RESULT 10 Illlllllll||IlllIIIIIHIIIII|||||||l|l||||||||||||
P3381107 Db 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133
ID A8881107 standard; protein; 237 AA.XX
AC AEBBllO?) RESULT 11
XX ABP51952
DT 05-Nov-2002 (first entry) ID ABPSl952 standard; protein; 237 AA.XX XX
DE Anti-VEGF light chain fragment. AC AEP51952;XX XX
Kw Immunoglobulin; promoter; cytostatic; antiinflammatory; immunomodulator; DT 09-OCT-2002 (first entry)
Kw neuroprotective; CD11; tissue factor; vascular endothelial growth factor; xx
Kw VEGF. DE Plasmid pY0317 anti-VEGF Fab amino acid sequence SEQ ID N022 #1.XX XX

OS Synthetic. Kw Bacterial host; protease; degP; prc; spr; anti-VEGF antibody; antibody;
XX Kw humanised; Apoz ligand; anti-CD18; anti-tissue factor; 2C4; anti-CD20;
PH Key Location/Qualifiers Kw anti-vascular endothelial growth factor; anti-Her-z; anti-CD40; Fab;
FT Peptide 1. .23 K" anti-CDlla; Fab’; Fab'z; Fab’z-leucine zipper fusion; anti-VEGF Fab.
FT /note= “STII signal sequence TIR-l" xx
FT Protein 24. .237 as Mus sp.
FT /note= "anti-VEGF light chain" 03 Escherichia coli.
XX OS Synthetic. 'PN W0200261090-A2. XX
XX FH Key Location/Qualifiers
PD 08-AUG-2002. FT Peptide 1. .23
XX FT /labe1= signal
PP lB-DEC-2001; 2001WO-USO48691. FT Protein 24. .237
XX FT /1abel= anti-VEGF_Fab
PR lQeDEC-2000; 2000US-0256164P.’ XX
XX PN W0200248376-A2.
PA (GETH ) GENENTECH INC. XX
XX . PD 20-JUN-2002.
PI Simmons LC, Klimowski L, Reilly DE, Yansura DG; xx
XX PF 07-DEC-2001; 2001WO-USO47581.
DR WPI; 2002-619253/66. XX
DR N-PSDB; ABN86646. PR 14-DEC-2000; 200005-02561629.XX xx
PT New polynucleotide comprising first and second promoter-cistron pairs, PA (GETH ) GENENTECH INC.
PT useful for diagnosing, treating or preventing diseases associated with XX
PT abnormal expression and/or activity of antigens such as inflammatory PI Chen CY;
PT disorders. XX
XX DR WPI; 2002-583522/62.
PS Disclosure; Fig 21A-C; 104pp; English. DR N-PSDB; ABO73919., XX XX
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PT
XX
PS
XX
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
CC
XX
30

Query Match

Matches 109;

Tue Mar 15 17:26:13 2005

Novel Escherichia coli strain useful for producing polypeptide, deficient
in degP and prc encoding protease, and harboring mutant spr gene, product
of gene suppresses growth phenotypes of strains harboring prc mutants.

Example 1; Fig 1A-C; 63pp; English.

The present invention describes an Escherichia coli strain (I) deficient
in chromosomal degP and prc encoding protease DegP and Prc, respectively,
and harbouring a mutant spr gene, the product of mutant spr gene
suppresses growth phenotypes exhibited by strains harbouring prc mutants.
(I) is useful for producing a polypeptide, by culturing (1) comprising
nucleic acid encoding the polypeptide, which is heterologous to the
strain, such that the nucleic acid is expressed, and recovering the
heterologous polypeptide from the strain. The heterologous polypeptide is
proteolytically sensitive. Culturing of (I) is performed in a fermentor
under conditions of high— or low-cell density fermentation. The
polypeptide is recovered from the periplasm or culture medium of the
strain. The polypeptide is an antibody (humanised or full-length
antibody) or Apoz ligand. The antibody is an anti—CD18, anti—vascular
endothelial growth factor (VEGF), anti-tissue factor, 2C4, anti-Her-z,
anti-CD20, anti-CD40, or anti-CDlla antibody. The antibody is also an
antibody fragment having a light chain (kappa light chain). The antibody
fragment is a Fab, Fab', Fab'z or Fab'Z-leucine zipper fusion, anti—C019
Fab’z-leucine zipper fusion, anti-tissue factor Fab'z-leucine zipper
fusion or anti-VEGF Fab, with or without a histidine or lysine tag, anti-
tissue factor Fab'Z-leucine zipper fusion with a 6—histidine tag, or anti
-CD18 Fab'2-1eucine zipper fusion with a 6-histidine tag, and anti-CD18
Fab‘z-leucine zipper fusion with a 6-lysine tag. The present sequence
represents an anti-VEGF Fab amino acid sequence from the presentinvention

Sequence 237 AA;

' 99.5%; Score 573; as 5; Length 237;99.1%; Pred. No. 2.4e-32
Conservative 1; Mismatches

Best Local Similarity i
0; Indels 0; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYPTSSLHSGVPS 60
leHlHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

Qy 61 RPSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 12
AD014128
ID A0014128 standard; protein; 237 AA.xx
AC AD014128;

12-AUG-2004 (first entry)

E§§§§§3§8§§§8§§§§§3§3§
Plasmid prGZAPll expression cassette light chain protein SEQ ID NO:8.

antibody; variant heavy chain hinge region; immunoconjugate; cytostatic;
immunosuppressive; immunotherapy; tumour; cancer; immune disorder;
expression cassette; plasmid prGZAPll; anti-VEGF light chain.
Synthetic.

W02004042017-A2.

21-MAY-2004.

30-0CT-2003; 2003WO-U3034610.

31—OCT-2002; 200208-04229S2P.

(GETH ) GENENTECH INC.

Reilly D, Yansura DG;

us-09-723-752b4§.rag Page 7

XX .
DR WPI; 2004-390607/36.
DR N-PSDB; AD014127.
XX
PT New antibody comprising a variant heavy chain hinge region incapable of
PT 'inter—heavy chain disulfide linkage, useful for treating, preventing,
PT diagnosing, delaying or preventing a disease, e.g. tumor, cancer orPT immune disorder.
XX
PS Example 1; SEQ ID NO 8; 124pp; English.XX
CC The present invention describes an antibody comprising a variant heavy
CC chain hinge region incapable of inter-heavy chain disulfide linkage. Also
CC described: (1) an antibody lacking inter-heavy chain disulfide linkage;
CC (2) an immunoconjugate comprising the antibody conjugated with a
CC heterologous moiety; (3) a composition comprising the antibody or
CC immunoconjugate, and carrier; (4) an article of manufacture comprising
CC the composition in a container; (5) a polynucleotide encoding the
CC antibody or immunoconjugate, or a variant immunoglobulin heavy chain
CC incapable of inter-heavy chain disulfide linkage; (6) a recombinant
CC vector for expressing the antibody or immunoconjugate; (7) a host cell
CC comprising the recombinant vector; (8) expressing in a host cell an
CC antibody of interest in which at least one inter—heavy chain disulfide
CC linkage is eliminated, and recovering the antibody from the host cell;
CC (9) an aglycosylated antibody produced by the method; and (10) treating,
CC preventing, diagnosing, delaying or preventing a disease in a subject.
CC The antibody has cytostatic and immunosuppressive activities, and can be
CC used in immunotherapy. The antibody, immunoconjugate and methods are
CC useful for treating, preventing, diagnosing, delaying or preventing a
CC disease, e.g. tumour, cancer or immune disorder. The present sequence
CC represents the anti-VEGF light chain from the expression cassette of
CC plasmid prGZAPIl, which is used in the exemplification of the presentCC invention.
XX
SQ Sequence 237 AA;

Query Match 99.5%; Score 573; DE 8; Length 237;
Best Local Similarity 99.1%; Pred. No. 2.4e-32;
Matches 109; Conservative 1; Mismatches o; Indels O; -Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
|H=HIH|H|H|HIHIHiH|HIHIHIHIHIHIHIHIHIHIH

Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
IIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHI

Db 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

RESULT 13
AD014131
ID AD014131 standard; protein; 237 AA.XX
AC AD014131;
XX
DT 12-AUG-2004 (first entry) ~

Plasmid prG11VNERK expression cassette light chain protein SEQ ID NO:11.

antibody; variant heavy chain hinge region; immunoconjugate; cytostatic;
immunosuppressive; immunotherapy; tumour; cancer; immune disorder;
expression cassette; plasmid prGllVNERK; anti-VEGP light chain.

synthetic.
W02004042017-A2.

21-MAY-2004.

30-OCT-2003; 2003WO-U5034610.

31-OCT-2002; 2002US-0422952P.

§§§E§E§§§8§§§§§E§
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PA (GETH ) GENENTECH INC. XX
XX PD 05-AUG-2004.
PI Reilly D, Yansura 06; XX
XX PF 23-JAN-2004; 2004WO-U5001844.
DR WPI; 2004-390607/36. xx
DR N-PSDB; “3014130. PR 23-JAN-2003; 2003US-0442484P.
XX XX
PT New antibody comprising a variant heavy chain hinge region incapable of PA (GETH ) GENENTECH INC.
PT inter-heavy chain disulfide linkage, useful for treating, preventing, XX
PT diagnosing, delaying or preventing a disease, e.g. tumor, cancer or PI Simmons L;PT immune disorder. XX
XX ‘ DR WPI; 2004—562149/54.
93 Example 1,- 830 ID NO 11; 124pp; English. DR N-PSDB; AD090702.XX , XX .

CC The present invention describes an antibody comprising a variant heavy PT Producing an antibody or antigen binding fragment in high yield in a cell
CC chain hinge region incapable of inter-heavy chain disulfide linkage. Also PT culture, comprises expressing a variable domain with a modified framework
CC described: (1) an antibody lacking inter-heavy chain disulfide linkage; PT region in a host cell.
CC (2) an immunoconjugate comprising the antibody conjugated with a XX '
CC heterologous moiety; (3) a composition comprising the antibody or PS Example 2; SEQ ID NO 7; 161pp: English.
CC immunoconjugate, and carrier; (4) an article of manufacture comprising XX '
CC the composition in a container; (5) a polynucleotide encoding the ct The present invention describes a method for producing an antibody or
CC antibody or immunoconjugate, or a variant immunoglobulin heavy chain cc antigen binding fragment in high yield in a cell culture. The method
CC incapable of inter-heavy chain disulfide linkage; (6) a recombinant CC comprises expressing a variable domain of the antibody or antigen binding
CC vector for expressing the antibody or immunoconjugate; (7) a host cell CC fragment comprising a modified framework region (PR) in a host cell, and
CC comprising the recombinant vector; (8) expressing in a host cell an CC recovering the antibody or antigen binding fragment variable domain
CC antibody of interest in which at least one inter-heavy chain disulfide CC comprising the modified framework from the host cell. The modified PR in
CC linkage is eliminated, and recovering the antibody from the host cell; CC the method described above has a substitution of at least one amino acid
CC (9) an aglycosylated antibody produced by the method; and (10) treating, cc position with a different amino acid, where the different amino acid is
CC preventing, diagnosing, delaying or preventing a disease in a subject. CC the amino acid found at the corresponding FR position of a human subgroup
CC The antibody has cytostatic and immunosuppressive activities, and can be CC variable domain consensus sequence that has a hypervariable region 1
CC used in immunotherapy. The antibody, immunoconjugate and methods are CC (HVRl) and/or HVR2 amino acid sequence with the most sequence identity
CC useful for treating, preventing, diagnosing, delaying or preventing a CC with a corresponding HVRl and/or HVRZ sequence of the variable domain.
CC disease, e.g. tumour, cancer or immune disorder. The present sequence CC The antibody or antigen binding fragment variable domain comprises the
CC represents the anti-VEGP light chain from the expression cassette of CC modified FR that has improved yield in cell culture compared to an
CC plasmid prGliVNERK, which is used in the exemplification of the present CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC invention. CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
XX CC immunomodulatory activities, and can be used in antibody therapy. The
SO Sequence 237 AA; CC methods and compositions of the present invention are useful for

CC producing antibodies or antigen binding fragments in cell culture, in
Query Match 99.5i; Score 573; DB 8; Length 237; CC particular for improving the yield of recombinant antibodies or antigen
Best Local similarity 99.1%; Pred. No. 2.4e-32; CC binding fragments in cell culture. The antibodies of the invention can be
Matches 109; Conservative 1; Mismatches 0; Indels 0; Gaps 0; CC used to diagnose, treat, inhibit or prevent e.g. tumours and

CC inflammatory, angiogenic and immunological disorders. The present
0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 CC sequence represents the light chain of an anti—VEGF (vascular endothelial

lllzllllllllllllllll||llllllIllIllllllllllllllllllllllllllll CC cellgrowchfactor) antibody. whichieusedincheexemplificationoftheD13 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83 CC present invention.
XX

°’ 6‘ iff‘fiff’f'f‘fffififif???fiffi‘f‘l’fifm‘fTWW‘fiTfiT‘f 11° 5° sew“ 2” A“Db 84 RPSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133 Query Match 99.5%; Score 573; DB 8; Length 237;
Best Local Similarity 99.1%; Pred. No. 2.4e-32;
Matches 109; Conservative 1; Mismatches o; Indels O; Gaps 0;RESULT 14

”090703 Qy l DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
ID wosovoaecandardwrocein:237M. Ill=|I|||IllIIII|||llllIIIIIIIIIIIIIHIIIIIIllllllllllllllll
XX ' Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPWLIYPTSSLHSGVPS 83
AC AD090703;
XX Qy, 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
01‘ 21-0CT-2004 (firscentry) llll||l|||I|IIllll|I|I|||l|l|ll||||||||l|l|lllllllXX Db 84 RFSGSGSGTDFTLTISSLQPEDP’ATYYCQQYSTVPWTFGQGTKVEIKRTV 133
DE Anti-VEGF antibody YO317 light chain protein SEQ ID NO:7.XX
KW antibody; antigen binding fragment; cell culture; variable domain; RESULT 15
Kw modified framework region; hypervariable region; cytostatic; ADQ90701
KW antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy; ID ADQ90701 standard; protein; 237 AA.
KW tumour; inflammatory disorder; angiogenic disorder; XX
Kw immunological disorder; anti-VEGF antibody; ‘ AC ADQSO701;
KW anti vascular endothelial cell growth factor antibody; light chain. XX
XX 01‘ 21—OCT-2004 (first entry)
08 Homo sapiens. xx
03 Synthetic. DE Anti-VEGP antibody VNERK light chain protein SEQ ID No:5.XX XX

, PN w02004065417-A2. Kw antibody; antigen binding fragment; cell culture; variable domain;
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Kw modified framework region; hypervariable region; cytostatic; Job time :
Kw antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
KW tumour; inflammatory disorder; angiogenic disorder;
Kw immunological disorder; anti-VEGP antibody;
Kw anti vascular endothelial cell growth factor antibody; light chain.XX
OS Homo sapiens.
03 Synthetic.XX
PN W02004065417-A2.
XX
PD 05-AUG-2004.
XX
PF 23-JAN-2004; 2004W0-U3001844.
XX
PR 23-JAN-2003; 2003US-0442484P.XX
PA (GETH ) GENENTECH INC.
XX
PI Simmons L;xx
DR WPI; 2004-562149/54.
DR N-PSDB; ADQ90700.
XX

PT Producing an antibody or antigen binding fragment in high yield in a cell
PT culture, comprises expressing a variable domain with a modified framework
PT region in a host cell.XX

PS Example 2; SEQ ID NO 5; 161pp; English.XX .

CC The present invention describes a method for producing an antibody or
CC antigen binding fragment in high yield in a cell culture. The method
CC comprises expressing a variable domain of the antibody or antigen binding
CC fragment comprising a modified framework region (PR) in a host cell, and
CC recovering the antibody or antigen binding fragment variable domain
CC comprising the modified framework from the host cell. The modified PR in
CC the method described above has a substitution of at least one amino acid
CC position with a different amino acid, where the different amino acid is
CC the amino acid found at the corresponding FR position of a human subgroup
CC variable domain consensus sequence that has a hypervariable region 1
CC (HVRl) and/or HVR2 amino acid sequence with the most sequence identity
CC with a corresponding HVRl and/or HVRZ sequence of the variable domain.
CC The antibody or antigen binding fragment variable domain comprises the
CC modified FR that has improved yield in cell culture compared to an
CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
CC immunomodulatory activities, and can be used in antibody therapy. The
CC methods and compositions of the present invention are useful for
CC producing antibodies or antigen binding fragments in cell culture, in
CC particular for improving the yield of recombinant antibodies or antigen
CC binding fragments in cell culture. The antibodies of the invention can be
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
CC inflammatory, angiogenic and immunological disorders. The present
CC sequence represents the light chain of an anti-VEGF (vascular endothelial
CC cell growth factor) antibody, which is used in the exemplification of theCC present invention.XX
SQ Sequence 237 AA;

Query Match 99.5%; Score 573; DE 8; Length 237;
Best Local similarity 99.1%; Pred. No. 2.4e-32;
Matches 109; Conservative 1; Mismatches 0; Indels O; Gaps 0;

°’ 1 ’ff?”T??‘f??????Y??YTTfT??fi??fffi?fiifi’?‘ff‘ifif’f‘ffif‘ffiffi‘fl‘f? 5°
Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIIHIIIHIIHIIIHIlHIIIHIIHIIHIIHIIHIIHI

Db 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

Search completed: March 14, 2005, 20:39:16

89.0482 secs
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28 517 89.8 214 2 US-07-934-373C-39 Sequence 39, Appl
GenCore version 5.1.6 29 517 89.8 214 3 US-08-437-642B-39 Sequence 39, Appl

Copyright (C) 1993 - 2005 Compugen Ltd. 30 517 89.8 214 s PCT-US93-O7832-39 Sequence 39, Appl
' - 31 514 89.2 107 2 USIO7-934-373C-17 Sequence 17, Appl

32 514 89.2 107 3 03-08-437-6428-17 Sequence 17, Appl
OM protein - protein search, using an model 33 514 89.2 107 4 US-OB-146-206C-17 Sequence 17, Appl34 514 89.2 107 4 US—09-705-686—17 Sequence 17, Appl
Run on: March 14, 2005, 20:30:13 ; Search time 22.6754 Seconds 35 514 89.2 107 4 US-09-705—392A-17 Sequence 17, Appl

(without alignments) 36 514 89.2 107 4 US-09-705-398-17 Sequence 17, Appl
362.127 Million cell updates/sec 37 514 89.2 107 5 PCT-US93-07832-17 Sequence 17, Appl35 514 89.2 108 3 US-08-974-899-3 Sequence 3, Appli

Title: US-09-723-7528-8 39 514 89.2 ‘ 108 4 US—O9-79S-798—3 Sequence 3, Appli
Perfect score: 576 40 514 89.2 127 3 US-08—649-100-33 Sequence 33, Appl
Sequence: 1 DIQMTQSPSSLSASVGDRVT ......... .YSTVPWTFGQGTKVEIKRTV 110 41 510 88.5 109 2 US-O7-934-373C-3 Sequence 3, Appli

‘ 42 510 88.5 109 3 US-OB-437-6428-3 Sequence 3, Appli
Scoring table: BLOSUM62 , 43 510 88.5 109 4 US-08o146-206c-3 Sequence 3, Appli

Gapop 10.0 , Gapext 0.5 44 510 88.5 109 4 US-09-705-686-3 Sequence 3, Appli
45 510 88.5 109 4 US-09-705—392A-3 Sequence 3, Appli

Searched: 513545 seqs, 74649064 residues

Total number of hits satisfying chosen parameters: 513545 ALIGNMENTS

Minimum DB seq length: 0
Maximum DB seq length: 2000000000 . RESULT 1US-09-440-781-94
Post-processing: Minimum Match 0* ; Sequence 94, Application US/09440781Maximum Match 100% - Patent No. 6632926

Listing first 45 summaries GENERAL INFORMATION:
APPLICANT: Yvonne Man-yee Chen et a1.

NAME/KEY: artificial
LOCATION: 1—110

and is derived by analysis of the total score distribution.

Database : Issued_Patents AA:' ; TITLE OF INVENTION: ANTIBODY VARIANTS
1: /cgn2_6/ptodata/1/iaa/5A_COMB.pep:' ; FILE REFERENCE: P1469R1
2: /cgn2_6/ptodata/1/iaa/SB_COMB.pep:' ; CURRENT APPLICATION NUMBER: US/O9/440,7Bl
3: /cgn2_6/ptodata/1/iaa/6A_COMB.pep:' ; CURRENT FILING DATE: 1999-11-16
4: /cgn2_6/ptodata/1/iaa/68_COMB.pep:' ; NUMBER OF SEQ ID NOS: 99
5: /cgn2_6/ptodata/1/iaa/PCTUS COMB.pep:‘ ; SEQ ID NO 94
6: /cgn2_5/ptodata/1/iaa/backfilesl.pepz' ; LENGTH: 110; TYPE: PRT

Pred. No. is the number of results predicted by chance to have a ; ORGANISM: artificial sequence
score greater than or equal to the score of the result being printed, ; FEATURE:

SUMMARIES ; OTHER INFORMATION: humanized antibody light chain variable domain
% US-O9-440-781-94

Result Query
No. Score Match Length DB ID Description Query Match 100.0%; Score 576; DE 4; Length 110;

---------------------------------------------------------------------------- Best Local similarity 100.0%; Fred. No. 2.8e-47;
1 576 100.0 110 4 US-09-440-781-94 Sequence 94, Appl Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps 0;
2 567 98.4 491 4 US-10-011—125A-2 Sequence 2, Appli
3 554 96.2 110 4 US—09-440-781-95 Sequence 95, Appl 0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
4 525 91.1 214 2 08-07-934-373C-40 Sequence40,Appl Illlllllllllllllll||||l|l||||l|||l||||l|Illlllllllllllllllll
5 525 91.1 214 2 05-08-788-800-11 Sequence 11, Appl Db 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
6 525 91.1 214 3 08-08-437-6428-40 Sequence 40, Appl .
7 525 91.1 214 3 05-09-097-309-2 Sequence 2, Appli CY 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
B 525 91.1 214 3 US-09—097—171A-2 Sequence2,App11 Illlllllllll|l||IlllllllllllllllllIlllllllllllllll
9 525 91.1 214 3 US-O9-460-S87—2 Sequence 2, Appli Db 61 RFSGSGSGTDFTLTISSLQPEDPATYYCQQYSTVPWTFGQGTKVEIKRTV 110

10 525 91.1 214 4 US-09-940-166A-2 Sequence 2, Appli
11 525 91.1 214 5 PCT-US93-07832-40 Sequence 40,App1
12 525 91.1 233 2 US-07-934-373C-25 Sequence 25, Appl RESULT 2
13 525 91.1 233 3 US-08-437-64ZB-25 Sequence 25, Appl US-10—011-125A-2
14 525 91.1 233 4 US-08-146-206C-25 Sequence 25, Appl ; Sequence 2, Application 05/10011125A
15 525 91.1 233 4 US-09-705-686-25 Sequence 25, Appl ; Patent No. 6828121
16 525 91.1 233 4 US-09-705-392A-25 Sequence 25, Appl ; GENERAL INFORMATION:
17 525 91.1 233 4 US-O9-705-398-25 Sequence 25, Appl ; APPLICANT: Chen, Christina Yu-Ching
18 525 91.1 233 5 PCT-US93-07832-25 Sequence 25, Appl ; TITLE OF INVENTION: BACTERIAL HOST STRAINS
19 525 91.1 237 3 US—09—097-309—6 Sequence 6, Appli ; FILE REFERENCE: P1804R1
20 525 91.1 237 3 US-O9-O97-171A-10 Sequence 10, Appl ; CURRENT APPLICATION NUMBER: US/lO/Oll,l2SA
21 525 91.1 237 3 US-O9-422-712B-2 Sequence 2, Appli ; CURRENT FILING DATE: 2001-12-07
22 525 91.1 237 3 US-09-607-756-2 Sequence 2, Appli ; PRIOR APPLICATION NUMBER: US 60/256,162
23 525 91.1 237 3 US-09-460-587-6 Sequence 6, Appli ; PRIOR FILING DATE: 2000—12—14
24 525 91.1 237 4 US-09-940-166A-6 Sequence 6, Appli ; NUMBER OF SEQ ID NOS: 12
25 522 90.6 214 1 US-08-458-516-12 Sequence 12, Appl ; SEQ ID NO 2
26 521 90.5 109 2 US-07-934o373C-47 Sequence 47, Appl ; LENGTH: 491
27 521 90.5 109 3 US-08-437-642B—47 Sequence 47, Appl ; TYPE: PRT
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ORGANISM: Artificial SequenceFEATURE:
OTHER INFORMATION: Sequence is synthesized.Patent No. 6828121

S-lO-Oll-lZSA-Z

Query Match 98.4%; Score 567; DE 4; Length 491;
Best Local Similarity 97.3%; Pred. No. 1.1e-45;
Matches 107; Conservative 3; Mismatches .0; Indels o; Gaps

1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
||l=l||||||IllIllllIllI|II|ll||l|I|III||||l|l=|||l||l|||||||

24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQOKPGKAPKLLIYFTSSLBSGVPS 83

61 RFSGSGSGTDFTLTISSLOPEDPATYYCOOYSTVPWTFGOGTKVEIKRTV 110
HIHIHIhlHIHIHIHIHIHIHIHIHIHIHIHIH84 RFSGSGSGTDYTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133

SULT 3
-09-440-781-95
Sequence 95, Application US/09440781Patent No. 6632926
GENERAL INFORMATION:

APPLICANT: Yvonne Man-yes Chen et a1.TITLE OF INVENTION: ANTIBODY VARIANTS
FILE REFERENCE: P1469R1
CURRENT APPLICATION NUMBER: US/09/440,781
CURRENT FILING DATE: 1999-11-16
NUMBER OF SEQ ID N08: 99

SEQ ID NO 95
LENGTH: 110
TYPE: PRT
ORGANISM: artificial sequence
FEATURE:
NAME/KEY: artificial
LOCATION: 1-110
OTHER INFORMATION: humanized antibody light chain variable domain

S-09-440-781-95

Query Match 96.2%; Score 554; DB 4; Length 110;
Best Local similarity 94.5%; Pred. No. 3.4e-45;
Matches 104; Conservative 4; Mismatches 2; Indels o; Gaps

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 6O
HIHIHIHIHIHIHIH h==|H|H|H|H|HlH|HIHIHIHI

Db 1 DIQLTQSPSSLSASVGDRVTITCRANEQLSNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV llO

RESULT 4
US
i

..~.‘.-.c.4.

-07—934-373C-40
Sequence 40, Application US/O7934373CPatent No. 5821337

GENERAL INFORMATION:
APPLICANT: Paul J. Carter
APPLICANT: Leonard G. Presta
TITLE OF INVENTION: Immunoglobulin Variants
NUMBER OF SEQUENCES: 48
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS

4/

us-O9-723-752b-8.rai

0;

0;

I
I
I

I
I

~; TYPE: Amino AcidI
U

, SOFTWARE: WinPatin (Genentech)
I CURRENT APPLICATION DATA:
, APPLICATION NUMBER: US/07/934,373C
, FILING DATE: 21-Aug-1992
, CLASSIFICATION: 530
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: PCT/US92/05126
; FILING DATE: 15-JUN-1992
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 07/715272
, FILING DATE: 14-JUN-1991
I ATTORNEY/AGENT INFORMATION:
, NAME: Lee, Wendy M.

REGISTRATION NUMBER: 40,378
REFERENCE/DOCKET NUMBER: P0709P2

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1994
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 40:
SEQUENCE CHARACTERISTICS:

LENGTH: 214 amino acids

: TOPOLOGY: Linear
s-o7-934-373c-4o

Query Match 91.1%; Score 525; DE 2; Length 214;
Best Local Similarity 90.9%; Fred. No. 3.9e—42;
Matches 100; Conservative 7; Mismatches 3; Indels O; Gaps

°’ 1 ”PW?fifofiTW‘fYfiT?????TSTTTW??TT?T??TVTTWWW? 6°| | | : : : :
Db 1 DIQMTQSPSSLSASVGDRVTITCRASODINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60

°’ ‘1 Tifffim"””1fii????T?T¥Tf??YSTV‘I’WTT‘f??TTY‘ff’fiTT 11°IlH HI :=
Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGOGTKVEIKRTV 110

RESULT 5
US-08-788-800-1l
; Sequence 11, Application US/08788800
; Patent No. 5914112
, GENERAL INFORMATION:
, APPLICANT: Bednar, Martin M.
, APPLICANT: Thomas, G. Roger
, APPLICANT: Gross, Cordell E.
, TITLE OF INVENTION: ANTI-CD18 ANTIBODIES IN STROKE
, NUMBER OF SEQUENCES: 15
, CORRESPONDENCE ADDRESS:
, ADDRESSEE: Genentech, Inc.
, STREET: 460 Point San Bruno Blvd
; CITY: South San Francisco
; STATE: California
; COUNTRY: USA
, ZIP: 94080
, COMPUTER READABLE FORM:
, MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
, COMPUTER: IBM PC compatible
, OPERATING SYSTEM: PC-DOS/MS—DOS
, SOFTWARE: winPatin (Genentech)
, CURRENT APPLICATION DATA:
, APPLICATION NUMBER: US/08/788,800
, FILING DATE: 22-Jan-1997
; CLASSIFICATION: 424
, ATTORNEY/AGENT INFORMATION:
, NAME: Lee, Wendy M.
; REGISTRATION NUMBER: 40,378
; REFERENCE/DOCKET NUMBER: P0987rl
; TELECOMMUNICATION INFORMATION:
, TELEPHONE: 415/225-1994
, TELEFAX: 415/952-9881
, TELEX: 910/371-7168
, INFORMATION FOR SEQ ID NO: 11:

Regeneron Exhibit 1024.0946
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SEQUENCE CHARACTERISTICS:

Gaps

us-09-723-752b-8.rai

0;

LENGTH: 214 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

-08-788-800-11

Query Match 91.1%; Score 525; DB 2; Length 214;
Best Local Similarity 90.9%; Pred. No. 3.9e-42;
Matches Ioo; Conservative 7; Mismatchea 3; Indels 0;

1 DIOMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
Illellllllllllllllllllll |lI|l=|l||Il||||||Il|=|l|=||=llll|||1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60

‘1'T‘fffiffff’fFfifiTW13?TTTTTT??’5TV?"T?T?’T‘TT‘{?T‘fTTT
61 RFSGSGSGTDYTLTISSLOPEDFATYYCQOGNTLPPTFGQGTKVEIKRTV 110

SULT 6
-08-437—6423-40
Sequence 40, Application 08/084376423Patent No. 6054297

GENERAL INFORMATION:
APPLICANT: Paul J. Carter
APPLICANT: Leonard G. Presta
TITLE OF INVENTION:
NUMBER OF SEQUENCES: 47
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech,
STREET: 1 DNA way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch,

Inc.

COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/OB/437,642B
FILING DATE: 09-May'1995CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 07/934373
FILING DATE: 21-AUG-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 08/146206
FILING DATE: 17-Nov-1993

PRIOR APPLICATION DATA:
APPLICATION NUMBER: PCT/US92/05126
FILING DATE: 15-JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 07/715272
FILING DATE: l4—JUN-1991

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M.
REGISTRATION NUMBER: 40,379
REFERENCE/DOCKET NUMBER: P0709P2C1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1994
TELEPAx: 650/952-9881

INFORMATION FOR SEQ ID NO: 40:
SEQUENCE CHARACTERISTICS:

Immunoglobulin Variants

1.44 Mb floppy disk

DB 3;

LENGTH: 214 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

-08-437-64ZB-40

Query Match 91.1%; Score 525;
Best Local Similarity 90.9%; Pred. No. 3.9e-42;
Matches 100; Conservative 7; Mismatches 3;

Length 214;

Indels 0; Gaps 0;

Page 3

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
‘ I||||||lll|ll~Hll|l|||| I||||:||||Illllllllll=||l=l|=llllll|Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
|||||ll|||:|l|||l||lllllllllll =l:| |||||||||ll|l|Db 61 RFSGSGSGTDYTLTISSLOPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110

RESULT 7
US-09-097-309-2
; Sequence 2, Application US/09097309Patent No. 6121428

GENERAL INFORMATION:
APPLICANT: Blank, Gregory S.
APPLICANT: Narindray, Daljit S.
APPLICANT: Zapata, Gerardo A.TITLE OF INVENTION:
NUMBER OF SEQUENCES: 7
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch,
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC—DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER:
FILING DATE: 12—Jun—1998
CLASSIFICATION:

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 60/050951
FILING DATE: 13-JUN-1997

ATTORNEY/AGENT INFORMATION:
NAME: Schwartz, Timothy R.
REGISTRATION NUMBER: 32171
REFERENCE/DOCKET NUMBER: P1105R1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-7467
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 2:
SEQUENCE CHARACTERISTICS:

5..~.-.-.~.~.~.-.~...-.~.~.~.~.~.~.~.~.~.~.~.1.~.~.~.~...~.-.-...~.~.~.—.~.~.
Protein Recovery

1.44 Mb floppy disk

US/09/097,309

LENGTH: 214 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

8-09-097-309-2

Query Match 91.1%: 'Score 525; DE 3; Length 214;
Best Local Similarity 90.9%; Pred. No. 3.9e-42;
Matches 100; Conservative 7; Mismatches 3; Indels 0; Gaps 0;

Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIHIHIHIHIHIHIH HIH:H|H|H|H|H|d|h|h|HIHIDb 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60

Oy 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQOYSTVPWTFGOGTKVEIKRTV 110
HIHIHIthIHIHIHIHIHI=Id HIHIHIHIHDb 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110

RESULT 8
US-09-097-171A-2
; Sequence 2, Application US/09097171A
; Patent No. 6171586
; GENERAL INFORMATION:
; APPLICANT: Lam, Xanthe M.
; APPLICANT: Oeswein, James O.

Regeneron Exhibit 1024.094?
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APPLICANT:
APPLICANT: Shahrokh, Zahra
APPLICANT: Wang, Sharon X.
APPLICANT: Weissburg, Robert P.
APPLICANT: Wong, Rita L.

uB-09-723-752b-8.rai

Ongpipattanakul, Boonsri

TITLE OF INVENTION: Antibody Formulation
NUMBER OF SEQUENCES: 11
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)

CURRENT APPLICATION DATA:

OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/460,587
FILING DATE:
‘CLASSIFICATION:

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/097,309
FILING DATE:

ATTORNEY/AGENT INFORMATION:
NAME: Schwartz, Timothy R.
REGISTRATION NUMBER: 32171
REFERENCE/DOCKET NUMBER: P1105R1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-7467
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 2:
SEQUENCE CHARACTERISTICS:

LENGTH: 214 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

Page 4

C1“4.4.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.-.~.~.
APPLICATION NUMBER: US/O9/097,171A
FILING DATE: 5-09-460-587-2
CLASSIFICATION: 424

PRIOR APPLICATION DATA: Query Match 91.1%; Score 525; DE 3; Length 214;
APPLICATION NUMBER: 08/874897 Best Local Similarity 90.9%; Pred. No. 3.9e-42;
FILING DATE: 13-JUN-1997 Matches 100; Conservative 7; Mismatches 3; Indels 0; Gaps 0;

ATTORNEY/AGENT INFORMATION: . :
NAME: Lee, Wendy M. 0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYPTSSLHSGVPS 60
REGISTRATION NUMBER: 40'378 |||||||||||lllll|ll||l| llllldllllllllllll||=|II=|Iz||lII||
REFERENCE/DOCKET NUMBER: P1089Rl Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1994 Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
TELEFAX= 650/952-9881 |l|ll|||l|=||||||||IlllllLlHI =|=l llllllllllllll

INFORMATION FOR SEQ ID NO: 2: Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110
SEQUENCE CHARACTERISTICS:

LENGTH: 214 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

5-09-097-17lA-2

RESULT 10
US-09-940-166A-2

Sequence 2; Application US/09940166APatent No. 6716598

Ga-no»“leech;wcolt:NNCIMIIMMIIMICNCICE-
.

Query Match 91.1‘; Score 525; D8 3; Length 214; ; GENERAL INFORMATION:
Best Local similarity 90.9%; Pred. No. 3.9e-42; ; APPLICANT: Elank, Gregory S.
Matches 100; Conservative 7; Mismatches 3; Indela O; Gaps 0; ; Narindray, Daljit s.

; Zapata, Gerardo A.
0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; TITLE OF INVENTION: Protein Recovery

lllllllllllllllllllllll Ill|I=|llllll||||||||=|l|:||:ll||||l : NUMBER OF SEQUENCES= 7
Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60 ; CORRESPONDENCE ADDRESS:

; ADDRESSEE: Genentech, Inc.
Qy 61 RPSGSGSGTDPTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; STREET: 1 DNA Way

IIIIIIll||=l|||||l||||l||||l|| =l=| Illlllllllllll ; CITY: South San FrancisCO
Db 61 RFSGSGSGTDYTLTISSLOPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110 ; STATE: California

; COUNTRY: USA
; ZIP: 94080

RESULT 9 ; COMPUTER READAELE FORM:
03-09-460-587-2

Sequence 2, Application US/O9460587Patent No. 6322997
GENERAL INFORMATION:

APPLICANT: Blank, Gregory S.
APPLICANT: Narindray, Daljit S.
APPLICANT: Zapata, Gerardo A.
TITLE OF INVENTION: Protein Recovery
NUMBER OF SEQUENCES: 7
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible

MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC—DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/940,166A
FILING DATE: 27-Aug-2001
CLASSIFICATION: <Unknown>

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/097,309
FILING DATE: 13-JUN—1997

ATTORNEY/AGENT INFORMATION:
NAME: Schwartz, Timothy R.
REGISTRATION NUMBER: 32171
REFERENCE/DOCKET NUMBER: P1105R1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-7467
TELEFAX: 650/952—9881

INFORMATION FOR SEQ ID NO: 2:

Regeneron Exhibit 1024.0948
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; SEQUENCE CHARACTERISTICS: Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60
; LENGTH: 214 amino acids
; TYPE: Amino Acid Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQOYSTVPWTFGQGTKVEIKRTV 110
.- TOPODOGY= Linear |l|ll|||||=|||||||||||||l||||l =l:| llllllllllllll
; SEQUENCE DESCRIPTION: SEQ ID NO: 2: Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 110US-OS-940-166A-2

Query Match 91.1%; Score 525; DE 4; Length 214; RESULT 12
Best Local Similarity 90.9%; Pred. No. 3.9e-42; US-07-934-373C-25
Matches 100: Conservative 7; Mismatches 3; Indels 0; Gaps 0; ; Sequence 25, Application US/07934373C; Patent NO. 5821337

Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; GENERAL INFORMATION:
lllllllllllllllllllllll lllll=||||lll|l|||l||=|||=||=|llllll .- APPLICANT: Paula. Carter

Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 60 ; APPLICANT: Leonard G. Presta
; TITLE OF INVENTION: Immunoglobulin Variants

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; NUMBER OF SEQUENCES: 48
lllll||l||=|Illlllllllllllllll =|=I llllllllllllll ; CORRESPONDENCEAWRESS:

Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQOGNTLPPTFGQGTKVEIKRTV 110 ; ADDRESSEE: Genentech, Inc.
; STREET: 1 DNA Way
; CITY: South San Francisco

RESULT 11 ; STATE: California
PCT-U893-07832-4O ; COUNTRY: USA
; Sequence 40, Application PC/TUS9307832 ; ZIP: 94080
; GENERAL INFORMATION: ; COMPUTER READABLE FORM:
; APPLICANT: Genentech, Inc. ; MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
; TITLE OF INVENTION: Immunoglobulin variants ; COMPUTER: IBM PC compatible
; NUMBER OF SEQUENCES: 40 ; OPERATING SYSTEM: PC-DOS/MS-DOS
; CORRESPONDENCE ADDRESS: ; SOFTWARE: WinPatin (Genentech)
; ADDRESSEE: Genentech, Inc. ; CURRENT APPLICATION DATA:
; STREET: 460 Point San Bruno Blvd ; APPLICATION NUMBER: US/07/934,373C
; CITY: South San Francisco ; FILING DATE: 21-Aug-1992
; STATE: California ; CLASSIFICATION: 530
; COUNTRY: USA ; PRIOR APPLICATION DATA:
,- ZIP: 94080 ; APPLICATION NUMBER: PCT/US92/05126
; COMPUTER READABLE FORM: ; FILING DATE: 15-JUN—1992
; MEDIUM TYPE: 5.25 inch, 360 Kb floppy disk ; PRIOR APPLICATION DATA:
; COMPUTER: IBM PC compatible ; APPLICATION NUMBER: 07/715272
; OPERATING SYSTEM: PC-DOS/MS-DOS ; FILING DATE: 14~JUN-1991
; SOFTWARE: patin (Genentech) ; ATTORNEY/AGENT INFORMATION:
; CURRENT APPLICATION DATA: ; NAME: Lee, Wendy M.
1 APPLICATION NUMBER: PCT/US93/07832 ; REGISTRATION NUMBER: 40,378
; FILING DATE: 19930820 ; REFERENCE/DOCKET NUMBER: P0709P2
; CLASSIFICATION: ; TELECOMMUNICATION INFORMATION:
; PRIOR APPLICATION DATA: ; TELEPHONE: 650/225-1994
; APPLICATION NUMBER: 07/715272 ; TELEFAX: 650/952e9881
; FILING DATE: 14-JUN-l991 ; INFORMATION FOR SEQ ID NO: 25:
; PRIOR APPLICATION DATA: : SEQUENCE CHARACTERISTICS:
; APPLICATION NUMBER: PCT/US92/05126 ; LENGTH: 233 amino acids
; FILING DATE: 15-JUN-1992 ; TYPE: Amino Acid
; PRIOR APPLICATION DATA: ; TOPOLOGY: Linear
; APPLICATION NUMBER: 07/934373 US—07—934-373C—25
i FILING DATE: 21-AUG-1992

; ATTORNEY/AGENT INFORMATION: Query Match 91.1%; Score 525; DE 2; Length 233;
; NAME: Best Local similarity 90.9%; Pred. No. 4.3e-42;
: REGISTRATION NUMBER: Matches 100; Conservative 7; Mismatchea 3; Indels 0; Gaps 0:
; REFERENCE/DOCKET NUMBER: 709P2PCT
; TELECOMMUNICATION INFORMATION: Dy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
, TELEPHONE: lllllllllllllllllllllll lllll=||||||l|l|||l|l=lllzl|=l||l|l|
; TELEFAX: 415/952-9881 DD 20 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 79; TELEX: 910/371~7168
1 INFORMATION FOR SEQ ID NO: 40: Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
: SEOUENCECHARACTERISTICS: |l||||llllzlllllllllllllllllll :lzl llllllllllllll
; LENGTH: 214 amino acids Db 80 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 129; TYPE: amino acid
; TOPOLOGY: linear
PCT-US93-07832-40 RESULT 13

US-OB-437-6428-25
Query Match 91.1%; Score 525; DB 5; Length 214; ; Sequence 25, Application US/08437642B
Best Local Similarity 90.9i; Pred. No. 3.9e-42; ; Patent No. 6054297
Matches 100; Conservative 7; Mismatches 3; Indels 0; Gaps o; ; GENERAL INFORMATION:

; APPLICANT: Paul J. Carter
; APPLICANT: Leonard G. Preeta

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQ?KPGKAPKVLIYFTSSLHSGVPS 60 TITLE OF INVENTION: Immunoglobulin Variants

Regeneron Exhibit 1024.0949
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NUMBER OF SEQUENCES: 47
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: south San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: Pc-Dos/Ms-Dos
SOFTWARE: NinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER:
FILING DATE: 09-May-1995
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER:
FILING DATE:

PRIOR APPLICATION DATA:
APPLICATION NUMBER:
FILING DATE:

PRIOR APPLICATION DATA:
APPLICATION NUMBER:
FILING DATE:

07/934373
21-AUG—1992

08/146206
17-Nov-1993

15-JUNe1992
PRIOR APPLICATION DATA:

APPLICATION NUMBER:
FILING DATE:

07/715272
14-JUN-1991

08/08/437,6423

PCT/US92/05126

ATTORNEY/AGENT INFORMATION: Qy
NAME: Lee, Wendy M.

40,378 Db
REFERENCE/DOCKET NUMBER: P0709P2C1

TELECOMMUNICATION INFORMATION: CY
TELEPHONE: 650/225-1994 |ll|llllll=l|||||i||lll|||Hll
TELEFAX: 650/952-9881 Db

INFORMATION FOR SEQ ID NO: 25:
SEQUENCE CHARACTERISTICS:

LENGTH: 233 amino acids RESULT 15
TYPE: Amino Acid US-O9-705-686-25

: TOPOLOGY: Linear ; Sequence 25, Application US/097056868-08-437-6428-25 Patent No. 6639055
GENERAL INFORMATION:

Query Match 91.1%; Score 525; DE 3; Length 233; APPLICANT: Carter, Paul J.
Best Local similarity 90.9%; Pred. No. 4.3e-42; Presta, Leonard G.
Matches 100; Conservative 7; Mismatches 3; Indels 0; Gaps 0;

\ NUMBER OF SEQUENCES: 26
Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 CORRESPONDENCE ADDRESS:

lllllllllllllllllllllll IlIll=|||Ill|l|||ll|l=|l|=||zllllll| ADDRESSES: Genentech: Inc.
Db 20 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 79 STREET: 1 DNA Way

CITY: South San Francisco
Oy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 STATE: California

||||l||l||=llll||||ll||||||||| =|=| |||||l||||||ll comm: USAZIP: 94080Db 80 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 129

RESULT 14
US-08-146-206C-25

Patent No. 6407213
GENERAL INFORMATION:

APPLICANT: Carter,
APPLICANT: Presta,
TITLE OF INVENTION:

7
I
i

i
I
I
I
I
I

I'
; REGISTRATION NUMBER:
I
I

I
I
I
I
I

U

Sequence 25, Application US/08146206C

Paul J.
Leonard G.

Method for Making Humanized Antibodies
NUMBER OF SEQUENCES: 26
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech,
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:

Inc.

us-09-723-752b-8.rai

MEDIUM TYPE:
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/08/146,206C
FILING DATE: 17-No. 6407213-1993
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 07/715272
FILING DATE: 14-JUN-1991

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M.
REGISTRATION NUMBER: 40,378
REFERENCE/DOCKET NUMBER: P0709P1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1994
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 25:
SEQUENCE CHARACTERISTICS:

3.5 inch, 1.44 Mb floppy disk

LENGTH: 233 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

8—08-146-206C-25

Query Match 91.1%; Score 525; DE 4; Length 233;
Best Local similarity 90.9%; Pred. No. 4.3e—42;
Matches 100; Conservative 7; Mismatches 3; Indels

Page 6

Gaps 0;

1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

20 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 79

61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
=h|||H|H|H|H|

so RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 129

TITLE OF INVENTION: Method for Making Humanized Antibodies

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-Dos/Ms
SOFTWARE: winPatin (Genente

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/7
FILING DATE: 02-NO. 6639055
CLASSIFICATION: <Unknown>

PRIOR APPLICATION DATA:

Mb floppy disk
-DOS
ch)

05,686
-2000

APPLICATION NUMBER: 08/146206‘
FILING DATE: 17-Nov-1993
APPLICATION NUMBER: 07/715272
FILING DATE: 14-JUN-1991

ATTORNEY/AGENT INFORMATION:
NAME: Lee, Wendy M.
REGISTRATION NUMBER: 40,378
REFERENCE/DOCKET NUMBER: P0709P1D3

TELECOMMUNICATION INFORMATION:

Regeneron Exhibit 1024.0950



.

Tue Mar 15 17:26:13 2005 us-09-723-752b-8.rai Page 7

; TELEPHONE: 650/225-1994
; TELEFAX: 650/952-9881
; INFORMATION FOR SEQ ID NO: 25:
; SEQUENCE CHARACTERISTICS:
; LENGTH: 233 amino acids
; TYPE: Amino Acid ’
1 TOPOLOGY: Linear
; SEQUENCE DESCRIPTION: SEQ ID NO: 25:
U8-09-705-666-25

Query Match 91.1%; Score 525; DE 4; Length 233;
Best Local similarity 90.9%; Pred. No. 4.3e-42;
Matches 100; Conservative 7; Mismatches 3; Indels 0; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
lllllllllllllllllllllll l||||=ll|HlIllllllll2||lzll=lllllllDb 20 DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQQKPGKAPKLLIYYTSTLHSGVPS 79

Qy 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
||l||Illl|:|||I|l|l||l!||||l|| =|:| ||||||||||l|||

Db 80 RFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGQGTKVEIKRTV 129

Search completed: March 14, 2005, 20:43:52
Job time : 23.6754 secs

Regeneron Exhibit 1024.0951



Regeneron Exhibit 1024.0952 A



.f

6 Tue Mar 15 17:26:13 2005

GenCore version 5.1.6
Copyright (c) 1993 - 2005 Compugen Ltd.

OM protein - protein search, using sw model
Run on

Title:
Perfect score:
Sequence:

Scoring table:

Search

Total number of hits satisfying chosen parameters:

ed:

us-09-723-752b-8.rapb

March 14, 2005, 20:22:02 ; Search time 41.0088 Seconds
(without alignments)
884.760 Million cell updates/sec

US-O9—723-752B-8
576
1 DIQMTQSPSSLSASVGDRVT ........ ..YSTVPWTFGQGTKVEIKRTV 110

BLOSUM62
Gapop 10.0 , Gapext

1396920 seqs, 329844858 residues

Minimum DB seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%

Database

Maximum Match 100%

0.5

Listing first 45 summaries

‘DQOUIfiUNH
F‘P‘HHH hump-10........
HFJHH meadm
H OI

: /cgn2
20: /cgn2

Published_Applications_AA:i
- /cgn2_6/ptodata/2/pubpaa/USO7_PUBCOMB.pep:'

/cgn2_6/ptodata/2/pubpaa/PCT_NEW_PUB.pep:'
/cgn2_6/ptodata/2/pubpaa/USOG‘NEW_PUB.pep:'
/cgn2_6/ptodata/2/pubpaa/USOG_PUBCOMB.pep:~
/cgn2_6/ptodata/2/pubpaa/USO7_NEW_PUB.pep:~
/cgn2_6/ptodata/2/pubpaa/PCTUS_PUBCOMB.pep:'
/cgn2_6/ptodata/2/pubpaa/USOB_NBW_PUB.pep:*
/cgn2_6/ptodata/2/pubpaa/USOB_PUBCOMB.pep:'
/cgn2_6/ptodata/2/pubpaa/US09A_PUBCOMB.pep:~

/cgn2_6/ptodata/2/pubpaa/USO9B_PUBCOMB.pep:'
/cgn2_6/ptodata/2/pubpaa/USO9C_PUBCOMB.pep:*
/cgn2_6/ptodata/2/pubpaa/USOB_NEW_PUB.pep:*
/cgn2_6/ptodata/2/pubpaa/USl0A_PUBCOME.pep:*
/cgn2_6/ptodata/2/pubpaa/USlOB_PUBCOMB.pep:*
/cgn2_6/ptodata/2/pubpaa/0810C_PUBCOME.pep:*
/cgn2_6/ptodata/2/pubpaa/US10D_PUBCOMB.pep:*
/cgn2 6/ptodata/2/pubpaa/Usl0_NEW_PUB.pep:'
/cgn2 6/ptodata/2/pubpaa/U811_NEW_PUB.pep:'

G/ptodata/2/pubpaa/US60_NEW_PUB.pep:'
6/ptodata/2/pubpaa/USGO_PUBCOMB.pep:'

1396920

Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

%
Query
Match Length DB

SUMMARIES

Description

HI‘F‘H
UJNF‘O\DQ-Jm|fi#lflle 99.5 213 16

99.5 213 16
99.5 214 15
99.5 237 14
99.5 237 17
99.5 237 17

08-10-234-671-8
US-10-624-153-94

US-09-056-1GOB-107
US-09-056-1603-117
US-10-234-671~105
US-10-234-671-115
US-lO-379-392-135
US-10-379-392—137
US-10-379-392-139
US-10-364-953-1
US-10-020-786-10
US-107697-995-8US-10-697-995-11

Sequence 8, Appli
Sequence 94, Appl

Sequence 107, App
Sequence 117, App
Sequence 105, App
Sequence 115, App
Sequence 135, App
Sequence 137, App
Sequence 139, App
Sequence 1, Appli
Sequence 10, Appl
Sequence 8, Appli
Sequence 11, Appl

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39'
40
41
42
43
44
45

RESULT 1
US-10-234-671-8

570 99.0 110 9 US-09-056-1608-105
570 99.0 110 14 US-10-234-671-103
569 98.8 213 16 US-10-379-392-155
568 98.6 213 16 US-10-379-392-153
567 98.4 108 9 US-09-056-1603-8
567 98.4 108 13 US-10-153-159-2
567 98.4 108 13 US-10-153-159-16
567 98.4 108 14 US-10-153-176-2
567 98.4 108 14 US-10-153-l76-16
567 98.4 108 15 US—lO-443-l34A—2
567. 98.4 108 15 US-10-443-134A-16
567 98.4 108 15 US-10-443-134A-127
567 98.4 108 17 US-10-877-532-7
567 98.4 110 9 US-09-056-1603-103
567 98.4 110 14 US-10-234-671-101
567 98.4 237 9 US—O9-056-1608-100
567 98.4 237 14 US-10-234—671-100
567 98.4 491 13 US-10-011-125-2
565 98.1 213 16 US-lO-379—392-157
564 97.9 108 13 US-10-153-159-4
564 97.9 108 14 03-10-153-176-4
564 97.9 108 15 US-lO-443-134A-4
562 97.6 107 16 US-10-723-434-1
561 97.4 108 9 US-09-056-1608-126
561 97.4 108 14 US-10-234-671-124
559 97.0 107 9 US-09-056-1603-13
559 97.0 107 14 08-10-234-671-13
556 96.5 107 9 US-09-056-16OB-15
556 96.5 107 14 US-10-234-671-15
556 96.5 214 15 US-10-364-953-4
555 96.4 214 15 US-10-364-953-3
554 96.2 110 9 US-09-056-1608-109

ALIGNMENTS

; Sequence 8, Application 08/10234671
; Publication No. US20030190317A1

GENERAL INFORMATION:
APPLICANT: Baca, Manuel

Wells, James A.
Presta, Leonard G.
Lowman, Henry B.
Chen, Yvonne M.

TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCBS: l3l
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/lO/234,671
FILING DATE: 03-Sep-2002
CLASSIFICATION: <Unknown>

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/056160
FILING DATE: 06-APR-1998
APPLICATION NUMBER: 60/126446FILING DATE: 07-APR-l997
APPLICATION NUMBER: 60/054856FILING DATE: 06—AUG-1997

ATTORNEY/AGENT INFORMATION:

Regeneron Exhibit 1024.0953

Page 1

Sequence 105, App
Sequence 103, App
Sequence 155, App
Sequence 153, App

Sequence 8, Appli
Sequence 2, Appli
Sequence 16, Appl
Sequence 2, Appli
Sequence 16, Appl
Sequence 2, Appli
Sequence 16, Appl
Sequence 127, App
Sequence 7, Appli

Sequence 103, App
Sequence 101, App

Sequence 100, App
Sequence 100, App
Sequence 2, Appli
Sequence 157, App
Sequence 4, Appli
Sequence 4, Appli
Sequence 4, Appli
Sequence 1. Appli

Sequence 126, App
Sequence 124, App

Sequence 13, Appl
Sequence 13, Appl

Sequence 15, Appl
Sequence 15, Appl
Sequence 4, Appli
Sequence 3, Appli

Sequence 109, App
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RESULT 3
08-09-056-1603-107
: Sequence 107, Application US/OSOSSIGOB

ADDRESSES:
STREET:

Genentech, Inc.
1 DNA Way

CITY: South San Francisco
STATE: California
COUNTRY: USA

Tue Mar 15 17:26:13 2005 us-09-723-752b-8.rapb Page 2

; NAME: Cui, Steven X. ;. GENERAL INFORMATION:
; REGISTRATION NUMBER: 44,637 ; APPLICANT: Baca, Manuel
; REFERENCE/DOCKET NUMBER: P1093R2C1 ; APPLICANT: Wells, James A.
; TELECOMMUNICATION INFORMATION: ; APPLICANT: Presta, Leonard G.
, TELEPHONE: 650/225-8674 ; APPLICANT: Lowman, Henry B.
; TELEFAX: 650/952-9881 ; APPLICANT: Chen, Yvonne M.
, INFORMATION FOR SEQ ID NO: 8: ; TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
, SEQUENCE CHARACTERISTICS: ; NUMBER OF SEQUENCES: 131
; LENGTH: 110 amino acids ; CORRESPONDENCE ADDRESS:
, TYPE: Amino Acid ; ADDRESSEE: Genentech, Inc.
; TOPOLOGY: Linear ; STREET: 1 DNA Way
; SEQUENCE DESCRIPTION: SEQ ID NO: 8: ; CITY: South San Francisco
US-10-234-671-8 ; STATE: California

; COUNTRY: USA
Query Match 100.0%; Score 576; DB 14; Length 110; ; ZIP: 94080
Best Local Similarity 100.0%; Pred. No. 8.4e-41; ; COMPUTER READABLE FORM:
Matches 110; Conservative 0; Mismatches 0; Indels 0; Gaps 0; ; MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk

' ; COMPUTER: IBM PC compatible
0y 1 DIQMTOSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; OPERATING SYSTEM: PC-DOS/MS-DOS

IllllllllIIIIIIIIIIIIIIIIIII|||||I|||l|l|||||||||||||||l||l| .- SOFTWARE= "inpatinWenentech’Db 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; CURRENT APPLICATION DATA:
; APPLICATION NUMBER: US/09/056,1608

Qy 61 RFSGSGSGTDPTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; FILING DATE: 06-Apr-1998
llllllllllllllllllllllllllllIlllllllllllllllllllll ; CLASSIFICATION: 424Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; PRIOR APPLICATION DATA:
' ; APPLICATION NUMBER: 60/054,856

; FILING DATE: 06-AUG—1997
RESULT 2 ; ATTORNEY/AGENT INFORMATION:
03-10-624-153-94 ; NAME: Hasak, Janet E.
; Sequence 94, Application US/10624153 ; REGISTRATION NUMBER: 28,616
; Publication No. USZOO40086502A1 ; REFERENCE/DOCKET NUMBER: P1093R2
; GENERAL INFORMATION: ; TELECOMMUNICATION INFORMATION:
; APPLICANT: CHEN, YVONNE M. ; TELEPHONE: 650/225-1896
; APPLICANT: LOWMAN, HENRY B. ; TELEFAX: 650/952-9881
; APPLICANT: MULLER, YVES ; INFORMATION FOR SEQ ID NO: 107:
; TITLE OF INVENTION: ANTIBODY VARIANTS ; SEQUENCE CHARACTERISTICS:
; FILE REFERENCE: P1469R1C1 ; LENGTH: 110 amino acids
; CURRENT APPLICATION NUMBER: US/10/624,153 ; TYPE: Amino Acid
; CURRENT FILING DATE: 2003-07-21 . ; TOPOLOGY: Linear
; PRIOR APPLICATION NUMBER: US 09/440,781 03-09-056-1608-107
; PRIOR FILING DATE: 1999-11-16
; PRIOR APPLICATION NUMBER: US 60/108,945 Query Match 99.5}; Score 573; DB 9; Length 110;
; PRIOR FILING DATE: 1998-11-18 Best Local Similarity 99.1%; Pred. No. 1.5e-40;
; NUMBER OF SEQ ID N08: 99 Matches 109; Conservative 1; Mismatches Indels Gaps 0;
: SEQ ID No 94
; LENGTH: 110 Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
: TYPB=PRT |IMIIllllllllllllllllllllll|llIllllllllllllllllllllllllllI
; ORGANISM: artificial sequence Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60; FEATURE:
; OTHER INFORMATION: sequence is synthesized CY 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
; FEATURE: |I||lllllllllllllllllllllllllllllllllllllHlIlllll
; NAME/KEY: artificial Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
; LOCATION: 1-110
; OTHER INFORMATION: humanized antibody light chain variable domain
US-10—624-153-94 RESULT 4

US-09-056-1608—117
Query Match 100.0%; Score 576; DE 15; Length 110; ; Sequence 117, Application 05/090561605
Best Local Similarity 100.0%; Pred. No. 8.4e-41; ; Patent No. 0520020032315A1
Matches 110; Conservative o; Mismatches O; Indels 0; Gaps 0; ; GENERAL INFORMATION:

; APPLICANT: Eaca, Manuel
0y 1 DIOMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 6O ; APPLICANT: Wells, James A.

|l|||||||I|||||IIIIIIIIIIIIIlllllllIlllllllllllllllllllllll| ; APPLICANT: PrestalLeonardG-Db l DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 6O ; APPLICANT: Lowman, Henry B.
. ; APPLICANT: Chen, Yvonne M.

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
||IIIIIIIIHIIllllllllIllIllllllllllllllllllllllll : NUMBEROFSBOUENCES: 131

Db 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; CORRESPONDENCE ADDRESS:,
.
I
.
I
.; Patent NO. 0520020032315A1 ZIP: 94080
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COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/056,16OB
FILING DATE: 06-Apr-1998CLASSIFICATION: 424

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 60/054,856
FILING DATE: 06-AUG-1997

ATTORNEY/AGENT INFORMATION:
NAME: Haaak, Janet E.
REGISTRATION NUMBER: 28,616
REFERENCE/DOCKET NUMBER: P1093R2

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1896
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 117:
SEQUENCE CHARACTERISTICS:

LENGTH: 110 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

-09-056-1608-117

Query Match 99.5%; Score 573; DB 9; Length 110;
Best Local similarity 99.1%; Pred. No. 1.5e-40;
Matches 109; Conservative 1; Mismatches 0; Indels O; Gaps

0y

Db

QY

Db

1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 5
US

..s.4.~.~.C.~...s.
-10-234-671—105
Sequence 105, Application US/10234671
Publication No. 0820030190317A1

GENERAL INFORMATION:
APPLICANT: Baca, Manuel

Wells, James A.
Presta, Leonard G.
Lowman, Henry B.
Chen, Yvonne M.

TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94030

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/10/234,671
FILING DATE: 03-Sep~2002
CLASSIFICATION: <Unknown>

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/056160
FILING DATE: 06-APR-1998
APPLICATION NUMBER: 60/126446
FILING DATE: 07-APR-1997
APPLICATION NUMBER: 60/054856

; FILING DATE: 06-AUG-1997
; ATTORNEY/AGENT INFORMATION:
; NAME: Cui, Steven X.
: REGISTRATION NUMBER: 44,637
; REFERENCE/DOCKET NUMBER: PlO93R2C1
; TELECOMMUNICATION INFORMATION:
: TELEPHONE: 650/225-8674
; TELEFAX: 650/952—9881
; INFORMATION FOR SEQ ID NO: 105:
; SEQUENCE CHARACTERISTICS:
; LENGTH: 110 amino acids
; TYPE: Amino Acid
; \ TOPOLOGY: Linear
; SEQUENCE DESCRIPTION: SEQ ID NO: 105:
US-10-234-671-105

Query Match 99.5%; Score 573; DB 14; Length 110;
Best Local Similarity 99.1%; Pred. No. 1 Se-4o;
Matches 109; Conservative 1; Mismatches 0; Indels o; Gaps o;

Dy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
lll:llIIllIIllII|llllllllllllllllllllllllllIllllllllllllllll

Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

°y ‘1 “f‘ffff‘ff‘f‘fffiffTi???E’Tflfif‘l’fifffi‘rf‘f‘f‘l’flfl?T‘fi‘TY' ||
Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 6
US-10-234-671-115
; Sequence 115, Application 05/10234671
, Publication No. U820030190317A1
, GENERAL INFORMATION:
, APPLICANT: Baca, Manuel
, Wells, James A.
, Presta, Leonard G.
, Lowman, Henry B.
, Chen, Yvonne M.
, TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
, NUMBER OF SEQUENCES: 131
, CORRESPONDENCE ADDRESS:
, ADDRESSES: Genentech, Inc.
, STREET: 1 DNA Way
, CITY: South San Francisco
, STATE: California
: COUNTRY: USA
, ZIP: 94080
. COMPUTER READABLE FORM:
, ~ MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
, COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC-DOS/MS—DOS
; SOFTWARE: WinPatin (Genentech)
i CURRENT APPLICATION DATA:
, APPLICATION NUMBER: US/10/234,67l
; FILING DATE: 03-Sep-2002
, CLASSIFICATION: <Unknown>
. PRIOR APPLICATION DATA:
. APPLICATION NUMBER: 09/056160
, FILING DATE: 06-APR-1998
, APPLICATION NUMBER: 60/126446
, FILING DATE: 07-APR-1997
, APPLICATION NUMBER: 60/054856
, FILING DATE: 06-AUG-1997
, ATTORNEY/AGENT INFORMATION:
, NAME: Cui, Steven X.
, REGISTRATION NUMBER: 44,637
, REFERENCE/DOCKET NUMBER: P1093R2C1
. TELECOMMUNICATION INFORMATION:
, TELEPHONE: 650/225-8674
, TELEFAX: 650/952-9881
; INFORMATION FOR SEQ ID NO: 115:
, SEQUENCE CHARACTERISTICS:
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; LENGTH: 110 amino acids ; PRIOR FILING DATE: 2002-03-01
; TYPE: Amino Acid ; PRIOR APPLICATION NUMBER: US 60/384,197
; TOPOLOGY: Linear ; PRIOR FILING DATE: 2002-05-29
; SEQUENCE DESCRIPTION: SEQ ID NO: 115: ; NUMBER OF SEQ ID NOS: 184
03-10-234-671-115 ; SOFTWARE: PatentIn version 3.2

; SEQ ID NO 137
Query Match 99.5%; Score 573; DB 14; Length 110; ; LENGTH: 213
Best Local Similarity 99.1%; Pred. No. 1.5e-40; ; TYPE: PRT
Matches 109; Conservative 1; Mismatches O; Indels 0;. Gaps 0; ; ORGANISM: Artificial sequence

; FEATURE:
Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; OTHER INFORMATION: Synthetic

|l|=||||l|||lIIIIIIIIIIIIIIIIIIIIIIIII|l||||l|l||l||||l||l|| US-10-379-392-137Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
Query Match 99.5%; Score 573; DE 16; Length 213;

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 Best Local Similarity 99.1T; Pred. No. 2.8e-40;
IlllllllllllIIllllllllIllIIlillllllllllllllll'l'll Matches 109; Conservative 1; Mismatches 0; Indels O; Gaps 0;Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQOYSTVPWTFGQGTKVEIKRTV 110

W 1 ”Ti”???Tfi’rfi‘ffififWRRRWTWW’TWTTTTT‘I’TTTFfWWW“? 6°
RESULT 7 Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60US-10-379-392-135

; Sequence 135, Application US/10379392 Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
:PublicationNO-0820040110226A1 ||l|||||||||IllllllllHllllIIIIIIIHIIIIIIIIIIIHI
; GENERAL INFORMATION: Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGOGTKVEIKRTV 110
; APPLICANT: Lazar, Gregory Alan
; APPLICANT: Desjarlais, John Rudolf
; APPLICANT: Marshall, Shannon Alicia RESULT 9
; APPLICANT: Dahiyat, Bassil I. US-10-379-392-139
; TITLE OF INVENTION: ANTIBODY OPTIMIZATION ; Sequence 139, Application US/10379392
; FILE REFERENCE: A-71386-3 463077-236 ; Publication No. US20040110226A1
; CURRENT APPLICATION NUMBER: US/10/379,392 ; GENERAL INFORMATION:
; CURRENT FILING DATE: 2003-03-03 ; APPLICANT: Lazar, Gregory Alan
; PRIOR APPLICATION NUMBER: US 60/360,843 ; APPLICANT: Desjarlais, John Rudolf
; PRIOR FILING DATE: 2002-03-01 ; APPLICANT: Marshall, Shannon Alicia
; PRIOR APPLICATION NUMBER: US 60/384,197 ; APPLICANT: Dahiyat, Bassil I.
1 PRIOR FILING DATE: 2002-05-29 ; TITLE OF INVENTION: ANTIBODY OPTIMIZATION
; NUMBER OF SEQ ID NOS: 184 ; FILE REFERENCE: A-71386-3 463077-236
1 SOFTWARE: PatentIn version 3.2 ; CURRENT APPLICATION NUMBER: US/10/379,392
; SEQ ID NO 135 ; CURRENT FILING DATE: 2003—03-03
; LENGTH: 213 ; PRIOR APPLICATION NUMBER: US 60/360,843
; TYPE: PRT ; PRIOR FILING DATE: 2002-03-01
; ORGANISM: Unknown ; PRIOR APPLICATION NUMBER: US 60/384,197
; FEATURE: ; PRIOR FILING DATE: 2002-05-29
; OTHER INFORMATION: Humanized ; NUMBER OF SEQ ID NOS: 184
US-10-379-392-135 ; SOFTWARE: PatentIn version 3.2

; SEQ ID NO 139
Query Match 99.5‘; Score 573; DE 16; Length 213; ; LENGTH: 213
Best Local Similarity 99.1%; Pred. No. 2.8e-40; ; TYPE: PRT
Matches 109; Conservative 1; Mismatches O; Indels 0; Gaps 0; ; ORGANISM: Artificial sequence~

; FEATURE:
0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; OTHER INFORMATION: Synthetic

~ l||z||Illlll||Ill|||II|ll||||||||||||||l|l||||l|l||||||||||| ; FEATURE:
Db l DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ; NAME/KEY: MISC FEATURE

: LOCATION: (116T..(116)
0y 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQOYSTVPWTFGQGTKVEIKRTV 110 ; OTHER INFORMATION: Xaa at position 116 can be Phe or Tyr

l||||||l||||Ill||l|||l||l||||||||||l|||ll||||||||| : FEATURE:
Db 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 ; NAME/KEY: MISC FEATURE

.- LOCATION: (13314133)
; OTHER INFORMATION: Xaa at position 133 can be Ile, Met or Val

RESULT 8 ; FEATURE:
US-10-379-392-137 ; NAME/KEY: MISC FEATURE
; Sequence 137, Application US/10379392 ; LOCATION: (1357..(135)
, Publication No. USZOO40110226A1 ; OTHER INFORMATION: Xaa at position 135 can be Leu, 11e or Met
; GENERAL INFORMATION: ; FEATURE:
; APPLICANT: Lazar, Gregory Alan ; NAME/KEY: MISC FEATURE
, APPLICANT: Deejarlais, John Rudolf ; LOCATION: (176Y..(l76)
, APPLICANT: Marshall, Shannon Alicia ; OTHER INFORMATION: Xaa at position 176 can be Met, Val, Ala or Ser
, APPLICANT: Dahiyat, Bassil I. : FEATURE:
; TITLE OF INVENTION: ANTIBODY OPTIMIZATION ; NAME/KEY: MISC FEATURE
, FILE REFERENCE: A-71386-3 463077-236 ; LOCATION: (178V..(178)
, CURRENT APPLICATION NUMBER: US/10/379,392 ; OTHER INFORMATION: Xaa at position 178 can be Met, Thr or Val
, CURRENT FILING DATE: 2003-03-03 US-lO—379-392-139I PRIOR APPLICATION NUMBER: US 60/360,843
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Query Match 99.51; Score 573; DB 16; Length 213;
Best Local similarity 99.1%; Pred. No. 2.8e-40;
Matches 109; Conservative _1; Mismatches o; Indels 0; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
lllzlllllllllllllll|lI|lIlllllllllllllllllllllllllllllllllll .Db 1 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

CY 61 RFSGSGSGTDPTLTISSLQPEDFATYYCOQYSTVPWTFGQGTKVEIKRTV 110
lllllIIIIIlllllllllllIllllIIIIIHIHIIIHIIIIIIIII

Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGOGTKVEIKRTV 110

RESULT 10
US-10-364-953-1
; Sequence 1, Application US/10364953
, Publication NO. U520030224397A1
; GENERAL INFORMATION:
1 APPLICANT: LOWMAN, HENRY B.
; APPLICANT: MARVIN, JONATHAN S.
, TITLE OF INVENTION: ANTIBODY VARIANTS WITH FASTER ANTIGEN ASSOCIATION RATES
; FILE REFERENCE: P1951R1
, CURRENT APPLICATION NUMBER: US/10/364,953
; CURRENT FILING DATE: 2003-02-11
; PRIOR APPLICATION NUMBER: US 60/355,895
; PRIOR FILING DATE: 2002-02-11
; PRIOR APPLICATION NUMBER: US 60/409,685
, PRIOR FILING DATE: 2002-09-10
: NUMBER OF SEQ ID NOS: 14
; SEQ ID NO 1
; LENGTH: 214
; TYPE: PRT
. ORGANISM: Artificial sequence
2 FEATURE:
; NAME/KEY: Artificial Sequence
1 LOCATION: Full
; OTHER INFORMATION: Y0101-VL
USth-364-953-1

Query Match 99.5%: Score 573; DE 15; Length 214;
Best Local Similarity .99.1%; Pred. No. 2.8e—40;
Matches 109; Conservative 1; Miamatches 0; Indels 0; Gaps 0;

0y ' 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
|H=H|H|HlHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db _1 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYOOKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQOYSTVPWTFGQGTKVEIKRTV 110

RESULT 11
US-10-020-7B6-10
; Sequence 10, Application US/10020786
1 Publication NO. USZOO30073164A1
; GENERAL INFORMATION:

APPLICANT: Simmons, Laura C.
APPLICANT: Klimowski, Laura
APPLICANT: Reilly, Dorothea
APPLICANT: Yansura, Daniel G.

I
l
l

, TITLE OF INVENTION: PROKARYOTICALLY PRODUCED ANTIBODIES AND USES THEREOF
; FILE REFERENCE: P1793R1
1 CURRENT APPLICATION NUMBER: US/10/020,786
; CURRENT FILING DATE: 2002-03-26
; PRIOR APPLICATION NUMBER: US 60/256,164
; PRIOR FILING DATE: 2000-12-14
; NUMBER OF SEQ ID NOS: 11
; SEQ ID NO 10
, LENGTH: 237
, TYPE: PRT
; ORGANISM: Artificial sequence
; FEATURE:

us-09-723-752b-8.rapb Page 5

; OTHER INFORMATION: anti—VEGF light chainUS-10-020-786-10

Query Match 99.5%; Score 573; DB 14; Length 237;
Best Local Similarity 99.1%; Pred. No. Brie-40;
Matches 109; Conservative 1; Mismatches 0; Indels o; Gaps 0;

°Y 1 “1°“T?????T???Y???T?Tff?????ffoTTTT??T?TT?fTYTTTTT???T??Y?? ‘°H14
Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS B3

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIH|HIHlHlHIHIHIHIHIHIHIHIHIHIHIH

Db 84 RFSGSGSGTDPTLTISSLQPEDFATYYCOQYSTVPWTFGQGTKVEIKRTV 133

RESULT 12
US-10-697-995-8
; Sequence 8, Application 08/10697995
; Publication NO. U820050048572A1
; GENERAL INFORMATION:
; APPLICANT: Reilly, Dorothea
; APPLICANT: Yansura, Daniel G.
; TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR INCREASING ANTIBODY PRODUCTION
; FILE REFERENCE: 11669.195USUI
; CURRENT APPLICATION NUMBER: US/10/697,995
; CURRENT FILING DATE: 2003-10-30
; PRIOR APPLICATION NUMBER: US 60/422,952
; PRIOR FILING DATE: 2002-10-31
; NUMBER OF SEQ ID NOS: 37
; SEQ ID NO 8
; LENGTH: 237
; TYPE: PRT
; ORGANISM: Artificial Sequence
; FEATURE:
; OTHER INFORMATION: anti-VEGF light ChainUS-10-697-995-8

Query Match 99.5%; Score 573; DB 17; Length 237;
Best Local similarity 99.1%; Pred. No. 3.1e-40;
Matches 109; Conservative 1; Mismatches 0; Indels 0; Gaps 0;

°’ 1 ”‘°“T°SPSSLSASVTTTTTTTT????TTfTTTTTT??T??T?TTY?fTTT??????YTT ‘°|H=H|H|H|HDb 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQOKPGKAPKVLIYFTSSLHSGVPS 83

Qy 61 RFSGSGSGTDFTLTISSLQPBDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
HIHiHIHlHIHIHIHIHIHIHIHIHIHIHIHIHDb 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGOGTKVEIKRTV 133

RESULT 13
US-10-697-995-11 .
; Sequence 11, Application US/10697995
; Publication No. US20050048572A1
; GENERAL INFORMATION:
; APPLICANT: Reilly, Dorothea
; APPLICANT: Yansura, Daniel G.
; TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR INCREASING ANTIBODY PRODUCTION
; FILE REFERENCE: 11669.195USU1
; CURRENT APPLICATION NUMBER: US/lO/697,995
; CURRENT FILING DATE: 2003-10-30
; PRIOR APPLICATION NUMBER: US 60/422,952
; PRIOR FILING DATE: 2002-10-31
; NUMBER OF SEQ ID NOS: 37
; SEQ ID NO 11
; LENGTH: 237
;
.
.
;
U

TYPE: PRT
ORGANISM: Artificial sequence
FEATURE:
OTHER INFORMATION: Anti-VEGF light Chain

3-10-697-995-11
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Query Match 99.5%; Score 573; DE 17; Length 237; Sequence 103, Application 08/10234671
Best Local Similarity 99.1%; Pred. No. 3.1e-40; Publication No. US20030190317A1
Matches 109; Conservative 1; Mismatches 0; Indels 0; Gaps 0; GENERAL INFORMATION:

APPLICANT: Baca, Manuel
0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 Wells, James A.

Illzlll||||llllllIllll|lI|Illl|||||Illllllllllllllllllllllll Presta, LeonardG.Db 24 DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 83 Lowman, Henry B.
Chen, Yvonne M.

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGOGTKVEIKRTV 110 TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
lllllllllllllllllllllllIllIlllllllllllllllllllllll NUMBEROFSEQUENCES:131

Db 84 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 133 CORRESPONDENCE ADDRESS:
ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way

RESULT 14 CITY: South San Francisco
US-09-056-1608-105
; Sequence 105, Application US/090561608Patent No. US20020032315A1

GENERAL INFORMATION:
APPLICANT: Baca, Manuel
APPLICANT: Wells, James A.

;
I
.
.
; APPLICANT: Presta, Leonard G.
; APPLICANT: Lowman, Henry B..
;

.

.

STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible ,
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: 03/10/234,671
FILING DATE: 03-Sep-2002
CLASSIFICATION: <Unknown>

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/056160
FILING DATE: 06—APR—1998
APPLICATION NUMBER: 60/126446
FILING DATE: 07—APR-1997
APPLICATION NUMBER: 60/054856
FILING DATE: 06-AUG-1997

ATTORNEY/AGENT INFORMATION:
NAME: Cui, Steven x.
REGISTRATION NUMBER: 44,637
REFERENCE/DOCKET NUMBER: P1093R2Cl

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-8674
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 103:
SEQUENCE CHARACTERISTICS:

LENGTH: 110 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

SEQUENCE DESCRIPTION: SEQ ID NO: 103:
8-10-234-671-103

APPLICANT: Chen, Yvonne M.
TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
; STREET: 1 DNA Way
; CITY: South San Francisco
; STATE: California
; COUNTRY: USA
, ZIP: 94080
; COMPUTER READABLE FORM:
, MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
1 COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC-DOS/MS-DOS
; SOFTWARE: WinPatin (Genentech)
; CURRENT APPLICATION DATA: .
; APPLICATION NUMBER: US/O9/056,1608
, FILING DATE: 06-Apr-1998
I CLASSIFICATION: 424
; PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 60/054,856
; FILING DATE: 06-AUG-1997
, ATTORNEY/AGENT INFORMATION:
, NAME: Hasak, Janet E.
, REGISTRATION NUMBER: 28,616
; REFERENCE/DOCKET NUMBER: P1093R2,

cg»~.~.‘.~.~...~.—.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~._.-.~...~.~.~.~.~.~.~.~.~.—.-,..~.~.
TELECOMMUNICATION INFORMATION: Query Match 99.0%; Score 570; DB 14; Length 110;

; TELEPHONE: 650/225-1896 Best Local Similarity 98.2%; Pred. No. 2.7e-40;
, TELEPAx: 650/952-9881 Matches 108; Conservative 2; Mismatches 0; Indels 0; Gaps 0;
, INFORMATION FOR SEQ ID NO: 105:
, SEQUENCE CHARACTERISTICS: . 0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
: LENGTH: lloaminoacids |||=|Il|||||I|Illl|IIlllllllllllllllllllllllllllllllllllllll
; TYPE: Amino Acid Db 1 DIOLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
; TOPOLOGY: Linear .

”s'°"°5"1‘°3'1°5 °Y ‘1‘u‘Tsfi‘T’fiT‘I’FTTfif?T?T??f?TTTf??T?TYTYTT???TTYTT’fi‘TT| :
Query Match 99.0%; Score 570; DB 9; Length 110; Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
Best Local Similarity 98.2%; Pred. No. 2.7e-40; .
Matches 108; Conservative 2; Mismatches 0; Indels 0; Gaps 0;

- Search completed: March 14, 2005, 20:42:12
Qy 1 DIQMTOSPSSLSASVGDRVTITCSASQDISNYLNWYQOKPGKAPKVLIYFTSSLHSGVPS 60 Job time : 42.0088 secs

|||=|I||||I|Illl||IIIIII|II|III|||llllllIlllllllllllllllllllDb 1 DIQLTQSPSSLSASVGDRVTITCSASODISNYLNWYQOKPGKAPKVLIYFTSSLHSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
||||l|||I|=|l|||IIIIllIllI|||l|||l||||||||||ll||||Db 61 RFSGSGSGTDYTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

RESULT 15
‘.US-10-234-671-103
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GenCore version 5.1.6
Copyright (c) 1993 — 2005 Compugen Ltd.

OM protein - protein search, using sw model
Run on

Title:
Perfec1‘. score :
Sequence:

Scoring table:

Search

Total number of hits satisfying chosen parameters:

Minimum DB seq length:

ed:

March 14,

US-09-723-7523-8
576

2005,

us-09-723-752b-8.rpr Page 1

20:39:29 ; Search time 16.6447 Seconds
(without alignments)
635.867 Million cell updates/sec

1 DIQMTQSPSSLSASVGDRVT .......... YSTVPWTFGQGTKVEIKRTV 110

BLOSUM62
Gapop 10.0 , Gapext 0.5

283416 seqs, 96216763 residues

0

Maximum DB seq length: 2000000000

Post-processing:

Databa

Result
No.

se

Minimum Match 0%
Maximum Match 100*
Listing first 45 summaries

PIR_79 : '
1: pir1:'
2: pir2:‘
3: pir3z'
4: pir4:'

283416

Fred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

Score

NMQGWI—lHNMUbbmmmw‘Dl-JUIMUQQOONk
Length DB

HHNNNNHNNNUHMNNNHHNNNNMNNNMHN
SUMMARIES

$40367
KlHUAU
$40333
$40331
B49047
$40352
$44122
$31998
$52789
$40369
$36264
KIHUHU
KIHUWE
$31981
A38740
$40336
$44118
KIHURE
$40365
$36275
$19674
$40334
KIHUAG
$40349
$40368
I39154
E38740
KIHUBN
K1HURY

Description

mMU m 0ym

--w
a I<I<1F<I<.¢< D'HD‘NQNchhifi

kappa chain
lambda chain
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain
lambda chain v
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain
kappa chain

lI<

I<‘Ff:<|<-< Itihfidfl3*4H

<<<€EIf<I< Hid”wierHITH

30 462 80.2 111 2 C38740 Ig kappa chain v r
31 462 80.2 122 2 840314 19 kappa chain - h
32 462 80.2 129 2 840317 19 kappa chain - h
33 462 80.2 129 2 852793 19 kappa chain V r
34 462 80.2 135 2 824320 19 kappa chain pre
35 461 80.0 108 2 547182 Ig kappa chain - h
36 460.5 79.9 125 2 840315 Ig kappa chain - h
37 460 79.9 107 2 336269 Ig lambda chain V
38 460 79.9 117 2 846371 Ig kappa chain v-J
39 460 79.9 125 2‘ 340316 Ig kappa chain - h
40 460 79.9 129 1 KIHUWK Ig kappa chain pre
41 459 79h7 111 2 638740 19 kappa chain V r
42 459 79.7 117 2 846376 Ig kappa chain V-J
43 459 79.7 122 2 540370 Ig kappa chain - h
44 458 79.5 107 2 169017 . anti-HIVl envelope
45 458 79.5 108 1 KIHUDE Ig kappa chain V—I

ALIGNMENTS

RESULT 1
340367
19 kappa chain v-J-C region - human
C;Species: Homo sapiens (man)
C;Date: 19-May-1994 #sequence_revision 26-May-1995 #text_change 21-Jan-2000
C;Accession: $40367
R;K1ein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Title: Expressed human immunoglobulin chi genes and their hypermutation.
A;Reference number: 840312; MUID:94080891; PMID28258341
A;Accession: S4036?
A;Status: preliminary; translation not shown
A;Molecu1e type: mRNA
A;Residues: 1—127 <KLE>
A;Cross-references: EMBL:X72477
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;33-107/Domain: immunoglobulin homology <IMM>

Query Match 89.1%; Score 513; D8 2; Length 127;
Best Local Similarity 90.0%; Pred. No. 1.9e-38;
Matches 99; Conservative 2; Mismatches 9; Indels 0; Gaps O;

Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIIIIIIIIIIIIIIIIIIIII Ill ll||||l|l=|||H|I=l|l Ill lllll

Db 18 DIQMTQSPSSLSASVGDRVTITCRASQSISNYLNWYQRKPGKAPKLLIYAASSLQSGVPS 77

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
||||IIIHHIIIIIHHIIIIIIIIll llllllllllllllll'Db 78 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYNTPWTFGQGTKVEIKRTV 127

RESULT 2
K1HUAU
Ig kappa chain v-I region (Au) - human
C;Species: Homo sapiens (man)
C;Date: 24-Apr-1984 #sequence_revision 02—Jul-1998 ”text_change 09-Jul-2004
C;Accession: A91653; A01862; $02573
R;Schiech1, H.; Hilschmann, N.
Hoppe-Seyler's z. Physiol. Chem. 353, 345—370, 1972
A;Title: Die Primaerstruktur einer monoklonalen Immunglobulin-L-Kette vom kappa-Typ, Sul
A;Reference number: A91653; MUID:72189444; PMID:5028201
A;Accessionz A91653
A;Molecule type: protein
A;Residues: 1-108 <SCH>
A;Cross-references: UNIPROT:901594
A;Note: the C region of this chain has the Inv (3) marker
R;Fehlhammer, H.; Schiffer, M.; Epp, 0.; Colman, P.M.; Lattman, E.E.; Schwager, P.; 8:55
Biophys. Struct. Mach. 1, 139-146, 1975
A;Title: The structure determination of the variable portion of the Hence-Jones protein
A;Reference number: A90729; MUID;77022433; PMID:1234024
A;Contents: annotation; x—ray crystallography
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A;Note: the structure of the V region was determined by molecular replacement methods u
R;Steiner, V.; Chang, J.Y.
FEES Lett. 222, 6-10, 1987
A;Title: Chemical modification of the carboxyl groups of protein substrates enhances th
A;Reference number: 302572; MUID:88005152; PMID23115831
A;Contents: annotation
C;Comment: This is a Bence Jones protein.
C;Genetics:
A;Gene: GDB:IGKV1 '
A;Cross-references: GDB:136264
A;Map position: 2p12-2p12
C;Complex: an immunoglobulin heterotetramer subunit consists of two identical light (ka
hain disulfide bonds; in some cases, such as IgA and IgM, the subunits associate into 1
C;Superfamily: immunoglobulin V region; immunoglcbulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>
F;23-88/Disulfide bonds: #status predicted

Query Match 85.1}; Score 490; DE 1; Length 108;
Best Local similarity 86.1t; Pred. No. 1.7e-36;
Matches 93; Conservative 4; Mismatches 11; Indels 0; Gaps 0;

0y 1 DIOMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
HIHIHIHlHIHIHIH HIHIHIHIHIHIHIHII hIIIHLDb l DIQMTQSPSSLSASVGDRVTITCQASQDISDYLNWYQQKPGKAPKLLIYDASNLESGVPS 60

°’ ‘1 ifffsfifT°fTLT1?i???f?FTfTTT??TSTVf"TF?°?TTYffT? 1°e=||||
Db 61 RFSGGGSGAHFTFTISSLQPEDIATYYCQQYDYLPWTFGQGTKVEIKR 108

RESULT 3
$40333
Ig kappa chain V-J region - human

;C;Species: Homo sapiens (man)
C;Date: 19-May—1994 #sequence_revision 26-May-1995 #text_change 21-Jan—2000
C;Accession: $40333
R;Klein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Title: Expressed human immunoglobulin chi genes and their hypermutation.
A;Reference number: 840312; MUID:94080891; PMID:8258341
A;Accession: 840333
A;Status: preliminary; translation not shown
A;Molecule type: mRNA
A;Residues: 1-125 <KLE>
A;Cross-rs£erences: EMBL:X72443; NID2g441354; PIDN:CAA51111.1; PID:g441355
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
P;34-108/Domain: immunoglobulin homology <IMM>

Query Match 84.4%; Score 486; DE 2; Length 125;
Best Local similarity 86.0%; Pred. No. 4.5e-36;
Matches 92; Conservative 8; Mismatches 7; Indels 0; Gaps 0;

°’ ‘ $T?TT?T??ST???Y???TTTTTS???DT?“Y?“TT??TT?T?fTV?1TPT?TT“TTTTT 6°
Db 19 DIQMTQSPS+LSASVGDRVTITCRASQSISéULAWYQQKPGKAPKLLIYKASSLESGVPS 78

°’ ‘1 $f??????T°TT?TTf?T?$3?T?Tfff??fSTV?TTf???TTYEfK 1°7: : z: I I
Db 79 RFSGSGSGTEFTLTISSLQPDDFATYYCQQYNSYPWTFGQGTKVEIK 125

RESULT 4
840331
Ig kappa chain - human
C;Species: Homo sapiens (man)
C;Date: 06-Mar-1994 #sequence_revision 26-May-1995 #text_change 21-Jan-2000
C;Accession: $40331
R;Klein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248-3271, 1993
A;Title: Expressed human immunoglobulin chi genes and their hypermutation.
A;Reference number: 840312; MUID:94080891; PMID:8258341
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A;Accession: 540331
A;Status: preliminary; translation not shown
A;Molecu1e type: mRNA
A;Residues: 1-123 <KLE> .
A;Cross-references: EMBL:X72441; NID:g441350; PIDN:CAA51109.1; PID2g441351
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;32-106/Domain: immunoglobulin homology <IMM>

Query Match 84.2%; Score 485; DB 2; Length 123;
Best Local similarity 88.8%; Pred. No. 5.4e-36;
Matches 95; Conservative 3; Mismatches 9; Indels 0; Gaps 0;

°Y 1 $T?TT?T???????TTTTYTT7T5???°TTNTTTTT??TT?TTTTVTfYET???“T?T?? 6°
Db 17 DIOMTQSPSSLSASVGDRVTITCRASQSISéYLNWYQQKPGKAPKLLIYAASSLQSGVPS 76

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIK 107
IIHIIHIIHIIHIIHIIHIIHII - IIIIHIIHIIDb . 77 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPRTFGQGTKVEIK 123

RESULT 5
B49047

Ig kappa chain V region (monoclonal striational autoantibody StrAB SA-lA) - human (fragm
C;Species: Homo sapiens (man)
C;Date: 19-Dec-1993 #sequence_revision 18-Nov-1994 #text_change 09-Jul-2004C;Accession: B49047
R;Victor, K.D.; Pascual, v.; Williams, C.L.; Lennon, V.A.; Capra, J.D.
Eur. J. Immunol. 22, 2231-2236, 1992
A;Title: Human monoclonal striational autoantibodies isolated from thymic B lymphocytes
A;Reference number: A49047; MUID:92387224; PMID:1516616
A;Accession: 849047
A;Status: preliminary
A;Molecule type: nucleic acid
A;Residues: 1-108 <VIC>
A;Cross-references: UNIPROT:Q9SSA9; UNIPROT:QSUL77
A;Experimental source: thymic B lymphocytes
A;Note: sequence extracted from NCBI backbone (NCBINz113208, NCBIP:113209)
C;Superfamily: immunoglobulin v region; immunoglobulin homology
F;16-90/Domain: immunoglobulin homology <IMM>

Query Match 34.0%; Score 494; as 2; Length loaf
Best Local Similarity 88.0%; Pred. No. 5.8e—36;
Matches 95; Conservative 3; Mismatches 10; Indels 0; Gaps 0;

°’ 1 if$TT?TP??????T???YT?TTS???DTf“TTTTT??TTTT?TTVTTTFT??T"??Yf? 6°I : :
Db 1 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLOSGVPS 60

°Y ‘1 T7???TT?T??TTTTffi???$f?Tfo??’STV?”TTT°TTTY?fT? 1°3
Db 61 RFSGSGSGTDFTLTISSLQPEDPATYYCQQSYsTPLTFGGGTKVEIKR 108

RESULT 6
840352
19 kappa chain V-J-C region — human
C;Species: Homo sapiens (man)
C;Date: 19-May-1994 #sequence_revision 26—May-1995 fltext_change 21-Jan-2000
C;Accession: 840352
R;Klein, R.; Jaenichen, R.; zachau, H.G.
Eur. J. Immunol. 23, 3248—3271, 1993
A;Tit1e: Expressed human immunoglobulin chi genes and their hypermutation.
A;Reference number: 540312; MUID:94080891; PMID:8258341

. A;Accession: $40352
A;Status: preliminary; translation not shown
A;M01ecu1e type: mRNA
A;Residues: 1-131 <KLB>
A;Cross-re£erences: EMBL:X72462; NID:g441392; PIDN:CAA51130.1; PID:g441393
C;Super£amily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;36-110/Domain: immunoglobulin homology <IMM>
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0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRT 109
Query/Match ' 84.0%:Score484;DBZ:Length131: Illlllllllllllllllllllllllllll lllll lllllllllBest Local similarity 85.5%; Pred. No. 7.1e-36; Db 61 RPSGSGSGTDFTLTISSLQPEDFATYYCQQSYDTPWTFGHGTKVEIKRT 109
Matches 94; Conservative 7; Mismatches 9; Indels O; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 RESULT 9
Illlllllllllll|l=||l||lIII|||||||l|||||||=ll| |:|||||| 552789

Db 21 DIQMTQSPSSLSASVGNRVTITCRASQGISNYLAWYQQKPGKVPKLLIYAASTLQSGVPS 80 lg kappa chain V region - human (fragment)
. C;Species: Homo sapiens (man)

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110 C;Date: 19-May—1995 #8equence_revision 21-Jul-1995 Htext_change 21-Jan-2000
l|||I||||l|=I||||||||l ||||||=|==|| Illlllllllllll C;Acceasion= 852789

Db 81 RFSGSGSGTDFSLTISSLQPEDVATYYCQKYNSVPRTFGQGTKVEIKRTV 130 R;Rocca, A.; Khamlichi, A.A.; TouChard, G.; Mougenot, B.; Ronco, P.; Denoroy, L.; Deret,
submitted to the EMBL Data Library, March 1995 . ' _A;Description: Light chain V region gene usage restriction and peculiarities 1n myeloma-

RESULT 7 A;Reference number: $52789
$44122 A;Accession: 852789
19 kappa chain V region - human
C;Species: Homo sapiens (man)
C;Date: 13-Jan-1995 #sequence_revision 13-Jan-1995 #text_change 24-May-2001C;Accession: $44122
R;Hawkins, R.E.; zhu, D.; Ovecka, M.; Winter, G.; Hamblin, T.J.; Stevenson, F.K.
submitted to the EMBL Data Library, March 1994
A;Description: Idiotypic vaccination against human B-cell lymphoma: rescue of variableA;Reference number: 544105
A:Accession: $44122
A;Status: preliminary
A;Molecu1e type: DNA
A;Residue82 1-108 <HAW>
A;Cross-references: EMBL:Z31390; NIng472976; PIDN:CAA83265.1; PID:9940533
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
P;16-90/Domain: immunoglobulin homology <IMM>

Query Match 83.7%; Score 482; DB 2; Length 108;
Best Local similarity 87.0%; Pred. No. 8.7e-36;
Matches 94; Conservative 3; Mismatches 11; Indels 0; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
IIIIIIIIIIIIIIIIIIIIIII Ill |l=||||l||| |l|||=l|| Ill |||||Db 1 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKLGKAPKLLIYSASSLQSGVPS 60

Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 109
Illllllllllllllllllllll IIHI =|||l|||ll|||l|

Db 61 TFSGSGSGTDFTLTIssLQPEDFAIYYCQQSYSTPWTFGQGTKVEIKR 108

RESULT 8
831998
19 kappa chain — human (fragment)
C:Species: Homo sapiens (man)
C;Date: 06-Feb-1995 #sequence_revision 06—Feb—1995 utext_change 21-Jan-2000C:Accession: 831998
R;Portolano, 8.; Chazenbalk, G.D.; Hutchison, S.J.; McLachlan, S.M.; Rapoport, 8.
submitted to the EMBL Data Library, June 1992
A;Description: Lack of promiscuity in autoantigen-specific H and L chain combinations aA;Re£erence number: 831977 ‘
A;Accession: $31998
A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-109 <POR>
A;Cross-references: EMBL:215081; NID:g38501; PIDN:CAA78790.1; PID:938502
C;Superfami1y: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>

Query Match 83.7%; Score 482; DB 2; Length 109;
Best Local similarity 85.3%; Fred. No. 8.8e-36;
Matches 93; Conservative 4; Mismatches l2; Indels O; Gaps 0;

Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60

Db 1 ELVMTQSPSSLSASVGDRVTITCRASQSISAYLNWYQKKPGKAPKLLIYSASSLQSGVPS 60

A;Status: preliminary
A;Molecu1e type: mRNA
A;Residues: 1-129 <ROC>
A;Cross-references: EMBL:X85995; NID:g758588; PIDN:CAA59987.1; PIng758589
C;Super£amily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;38-112/Domain: immunoglobulin homology <IMM>

Query Match 83.3%; Score 480; DE 2; Length 129;
Best Local Similarity 86.0%; Pred. No. 1.6e-35;
Matches 92; Conservative 5; Mismatches 10; Indels o; Gaps o;

°Y 1 $1$TT°TfffT???YT?TYTfTTS?T??fTTTTTTT??T??T??TVTfYET??T“S?Y?? 6°I : z :
Db 23 DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLIHAASSLETGVPS 82

°’ ‘1 “F?°T??TT?TTLTT??T????F?TTTf??TSTVf"TT?°?TTT??T 1°7Ill : =
Db 83 RFSGSGSGTDPSFTISSLQPEDLATYYCQQYDNLPLTFGGGTKVEIK 129 ’

RESULT 10
840369
Ig kappa chain - human
C;Species: Homo sapiens (man)
C;Date: 06-Mar-1994 #sequence_revision 26—May-1995 #text_change 21-Jan-2000
C;Accession: $40369
R;Klein, R.; Jaenichen, R.; Zachau, H.G.
Eur. J. Immunol. 23, 3248—3271, 1993
A;Tit1e: Expressed human immunoglobulin chi genes and their hypermutation.
A;Reference number: 840312; MUID:94080891; PMID28258341
A;Accession: 540369
A;Status: preliminary; translation not shown
A;Molecule type: mRNA
A;Residues: 1—129 <KLE>
A;Cross-references: EMBL:X72479; NID:g441426; PIDN:CAA51147.1; PID:g¢41427
C;Superfamily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;37-111/Domain: immunoglobulin homology <IMM>

Query Match 82.6%; Score 476; DE 2; Length 129;
Best Local similarity 85.2%; Pred. No. 3.5e-35;
Matches 92; Conservative 7; Mismatches 9; Indels 0; Gaps 0;

W 1mwm““mmmmfifi?fiwfiwfrfifififiVfiVfifififlfi6°Illlllllllllllllll = =Db . 22 DIQMTQSPSSLSASVGDRVTITCRASHVISNHLVWFQQKPGKAPKSLIYAASSLQSGVPS a1

°Y 61 RT?????TT?7TT?T?f???????TTff??TSTVfWTfT??TTV?7T? log
Db s2 MPSGSGSGTDFTLTISSLQPBDFATYYCQQYMDYPVTFGQGTKLEIKR 129

RESULT 11
836264
19 lambda chain V region (clone alpha-CEA4—8A) - human (fragment)
C;Species: Homo sapiens (man)
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C;Date: 03-Feb-1994 #sequence_revision 03-Feb-1994 #text_change 21-Jan-2000
CzAccession: $36264
R;Grif£iths, A.D.; Malmqvist, M.; Marks, J.D.; Bye, J.M.; Embleton, M.J.; McCafferty, J.
EMBO J. 12, 725-734, 1993
AyTitle: Human anti-self antibodies with high specificity from phage display libraries.
A;Reference number: 836256; MUID:93178448; PMID:7679990
A;Accession: 836264
A;Status: preliminary; nucleic acid sequence not shown
A;Molecule type: mRNA
A;Residues: 1-107 <GRI> .
A;Cross-references: EMBL:Zl8845; NIng33426; PIDN:CAA79297.1; PID:g939919
C;Super£amily: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>

Query Match 82.5%; Score 475; DB 2; Length 107;
Best Local Similarity 86.0%; Pred. No. 3.6e-35;
Matches 92; Conservative s; Mismatches 10; Indels 0; Gaps 0;

Qy l DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYPTSSLHSGVPS 60
=|=H|HIH|H|HIHIIIH H HIHIHIHIH HI IH HIH

Db l EIVLTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQSGVPS 60

CY 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIK 107
HIIHIIHIIHIIHIIHIIHIIHII IllllllhllDb 61 RPSGSGSGTDFTLTISSLQPEDFATYYCQQYSNYPLTFGGGTKVDIK 107

RESULT 12
KIHUHU
Ig kappa chain v-I region (Hau) — human
C;Species: Homo sapiens (man)
C;Date: 24-Apr-1984 #sequence_revision 02-Jul-1998 #text_change 09-Jul-2004
C;Accession: A01868; $02574
R;watanabe, s.; Hilschmann, N.
Hoppe-Seyler's Z. Physiol. Chem. 351, 1291-1295, 1970 .
A;Tit1e: The primary structure of a monoclonal kappa-type immunoglobulin L-chain of sub
A;Reference number: A01868; MUID:71032830; PMID:4097974
A;Accession: A01868
A;Molecule type: protein
A;Residues: 1-108 <WAT>
A;Cross-re£erences: UNIPROT:P01600
A;Note: the C region of this chain has the Inv (3) marker
R;Steiner, V.; Chang, J.Y.
PEBS Lett. 222, 6-10, 1987
A;Tit1e: Chemical modification of the carboxyl groups of protein substrates enhances th
A;Re£erence number: 302572; MUID288005152; PMID:3115831
A;Contents: annotation
C;Comment: This is a Hence Jones protein.
C;Genetics:
A;Gene: GDleGKVl
A;Cross-references: GDB:136264
A;Map position: 2p12-2p12 . -
C;Complex: an immunoglobulin heterotetramer subunit consists of two identical light (ka
hain disulfide bonds; in some cases, such as IgA and IgM, the subunits associate into 1
C;Super£amily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>
F;23-88/Disu1fide bonds: “status predicted

Query Match 82.3%; Score 474; DE 1; Length 108;
Best Local Similarity 86.1%; Pred. No. 4.4e-35;
Matches 93; Conservative 5; Mismatches 10; Indels 0; Gaps 0;

Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
lHIHIHIHlHIHIHIIIH H=H=HIH|H|hIHI IH HIH

Db l DIQMTQSPSSLSASVGDRVTITCRASQSISSYLSWYQQKPGKAPQVLIYAASSLPSGVPS 60

CY 61 RFSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108
IHIHIHIHIHIHIHIHIHIH l=H|H=H|H

Db 61 RPSGSGSGTDFTLTISSLOPEDPATYYCQQNYITPTSFGQGTRVEIKR 108
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RESULT l3
K1HUWE
Ig kappa chain v-I region (WEA) - human
C;Species: Homo sapiens (man) ,
C;Date: 03-Aug-1984 #sequence_revision 03-Aug-1984 #text_change 09-Jul-2004C;Accession: A01876

.R;Goni, F.; Frangione, B.
Proc. Natl. Acad. Sci. U.S.A. 80, 4837-4841, 1983
A;Tit1e: Amino acid sequence of the Fv region of a human monoclonal IgM (protein WEA) wi
A;Reference number: A93964; MUID:83273707; PMID:6410398
A;Accession: A01876
A;Molecule type: protein
A;Residues: 1-108 <GON>
A;Cross-re£erences: UNIPROT:901610
C;Comment: This chain was obtained from a monoclonal antibody against 3,4-pyruvylated gaC;Genetics:
A;Gene: GDB:IGKV1
A;Cross—references: GDB:136264
A;Map position: 2p12-2p12
C;Complex: An immunoglobulin heterotetramer subunit consists of two identical light (kap
hain disulfide bonds. In some cases, such as IgA and IgM, the subunits associate into In
C;Super£amily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer
F;16-90/Domain: immunoglobulin homology <IMM>
F;23-88/Disulfide bonds: #status predicted

Query Match 81.9%; Score 572; DB 1; Length 108;
Best Local Similarity 84.3%; Pred. No. 6.6e-35;
Matches 91; Conservative 5; Mismatches 12; Indels 0; Gaps 0;

°’ 1 ”‘°”T°sPSSLSATVTDTYTTfTST??DTST’TNTT??TTT“??TVTTTstfT"??TT? 6°' HIHIHIHIII! =
Db 1 DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLTWYQQKPGTAPKRLIYGATSLQSGVPS 60

°’ 61 T7??????T°?T?TTs?T????T?TTTT°?T?TV?TTT??TTTT?If? 1°“
Db 61 RFSGSGSGTBFTLTIDSLQPEDFATYYCLQYSSFPWTFGQGTKVEVKR 108

RESULT 14
531981
Ig kappa chain — human (fragment)
C;Species: Homo sapiens (man)
C;Date: 06-Jan-1995 #sequence_revision 06-Jan-1995 #text_change 21-Jan-2000
C;Accession: $31981
R;Portolano, 8.; Chazenbalk, G.D.; Hutchison, S.J.; McLachlan, s.M.; Rapoport, 8.
submitted to the EMBL Data Library, June 1992
A;Description: Lack of promiscuity in autoantigen-specific H and L chain combinations as
A;Reference number: 831977
A;Accession: $31981
A;Status: preliminary
A;Molecule type: mRNA
A;Residues: 1—109 <POR>
A;Cross-references: EMBL:ZlSO77; NID2938493; PIDN:CAA78786.1; 9102938494
C;Superfamily: immunoglobulin v region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;16-90/Domain: immunoglobulin homology <IMM>

Query Match 81.9%; Score 472; DB 2; Length 109;
Best Local Similarity 82.6%; Pred. No. 6.7e-35;
Matches 90; Conservative 9; Mismatches 10; Indels 0; Gaps 0;

°’ 1 ”I°”T?TfS?T???T??TYTfos????T?“TTTTT??T?TTTTTV?T’FT?S?“??Y?S 6°. .. || I : : :
Db 1 ELVMTQSPSSLSASVGDRVTITCRASQDISRYLNWYQQKPGKAPKLLIHGASTLESGVPG 60

°’ 61 “FSTS?S?T?fTTTiffT????F?TTTT??YSTVT"TT??TTTV?f??? 1°9HI! | 2 - = :
Db 61 RFSGSGSGTDFTLTISSLQPBDYATYYCQQSYSTPFTFGQGTKLBIKRT 109

RESULT 15
A38740
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19 kappa chain V region (Py20) - mouse
C;Species: Mus musculus (house mouse)
C;Date: 13-Oct-1991 #5equence_revision 18-Oct-1991 #text_change 09-Jul-2004C;Accession: A38740

R;Ruff-Jamison, 8.; Campos-Gonzalez, R.; Glenney Jr., J.R.
J. Biol. Chem. 266, 6607-6613, 1991

‘ A;Title: Heavy and light chain variable region sequences and antibody properties of ant'A;Reference number: A38740; MUID:91177923; PMID:1706720 .A;Accession: A38740

A;Status: preliminary; nucleic acid sequence not shown; not compared with conceptual trA;Molecu1e type: mRNA
A;Residues: 1-111 <RUF>
A;Cross~references: UNIPROT:091WS9
C;Superfami1y: immunoglobulin V region; immunoglobulin homology
C;Keywords: heterotetramer; immunoglobulin
F;19-93/Domain: immunoglobulin homology <IMM>

Query Match 81.9%; Score 472; DE 2; Length 111; _Best Local Similarity 81.51; Pred. No. 6.8e-35;
Matches 88; Conservative 11; mismatches 9; Indels O; Gaps O;

W 1 [InWT?”PfififivffimTfifi‘I’DTfTTTm??TTGmTVTTTFlfffi???Tfi 6°
Db 4 DvQMToiTSSLSAsLGDRVTIéCSASQGISNYLNWYQQKPDGTVKLLIYvTSSLHSvas 63

W ‘1 T‘rffiffff?"?fifS‘r"ff?F?TTTf??fTTYfYTT‘f°?T‘P’ff’fi‘ 1”
Db 64 RFSGSGSGTDvéLTIssLéPEDVATYYCQQYSKvarFGGGTKLEIKR 111

Search completed: March 14, 2005, 21:08:51
Job time : 17.6447 secs
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GenCore version 5.1.6
Copyright (c) 1993 - 2005 Compugen Ltd.

0M protein - protein search, using sw model

Run on: March 14, 2005, 20:32:33 ; Search time 77.193 Seconds
(without alignments)
729.713 Million cell updates/sec

Title: US-O9-723-7523-8
Perfect score: 576
Sequence: 1 DIQMTQSPSSLSASVGDRVT .......... YSTVPWTFGQGTKVEIKRTV 110

Scoring table: BLOSUM62
Gapop 10.0 , Gapext 0.5

Searched: 1612378 seqs, 512079187 residues

Total number of hits satisfying chosen parameters: 1612378

Minimum D8 seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%
Maximum Match 100%
Listing first 45 summaries

Database : UniProt_o3:'
1: uniprot_sprot:'
2: uniprot_trembl:'

Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

SUMMARIES
%

Result Query
No. Score Match Length DB ID Description

1 490 85.1 108 1 KV1B_HUMAN 901594 homo sapien
2 488 84.7 108 2 Q9UL77 Q9ul77 homo sapien
3 486 84.4 236 2 QGGMX9 QGgmx9 homo sapien
4 485 84.2 236 2 QSGMW1 ngmwl homo sapien
5 484 84.0 236 2 Q7Z3Y4 Q7z3y4 homo sapien
6 477 5 82.9 107 2 096SA9 . 0968a9 homo sapien
7 477 82.8 236 2 QGGMXB osgmxa homo sapien
8 474 82.3 108 l KV1H_HUMAN 901600 homo sapien
9 474 82.3 108 l KV1Y_HUMAN 980362 homo sapien

10 474 82.3 236 2 Q6GMXO QngxO homo sapien
11 472 81.9 108 l KVlR‘HUMAN 901610 homo sapien
12 469 81.4 108 l KV10_HUMAN 901607 homo sapien
13 468 81.2 108 2 QSUL70 Q9u170 homo sapien
14 467 81.1 108 1 KV1A_HUMAN 901593 homo sapien
15 465 80.7 234 2 072473 072473 homo sapien
16 463 80.4 236 2 069187 Q6pih7 homo sapien
17 462 80.2 108 1 KV1P_HUMAN P01608 homo sapien
18 462 80.2 108 1 KV1V_HUMAN 904430 homo sapien
19 460 79.9 129 1 KV1W_HUMAN - Po4431 homo sapien
20 458 79.5 108 1 KV1E_HUMAN 901597 homo sapien
21 457 5 79.4 107 1 KV1D_HUMAN 901596 homo sapien
22 457 79.3 108 1 KV1M_HUMAN 901605 homo sapien
23 456 79.2 108 1 KV1K_HUMAN 901603 homo sapien
24 455.5 79.1 107 2 Q9UL81 o9u181 homo sapien
25 455 79.0 244 2 QGSZCB 0652c8 homo sapien
26 452 78.5 108 l KVlQ_HUMAN 901609 homo sapien
27 451 78.3 108 l KVlS_HUMAN 901611 homo sapien
28 451 78.3 116 2 096996 Q96p£6 homo sapien
29 450 78.1 108 1 KV1N_HUMAN 901606 homo sapien
30 449 78.0 108 1 KV1C_HUMAN 901595 homo sapien
31 448 77.8 108 1 KV5J_MOUSE P01643 mus musculu

us-09-723-752b-8.rup . Page 1

32 448 77.8 240 2 0652C9 0652c9 homo sapien
33 446 77.4 108 1 KVIG_HUMAN 901599 homo sapien
34 443 76.9 236 2 QGPITS QSpits homo sapien
35 442 76.7 108 1 KV1F_HUMAN 901598 homo sapien
36 442 76.7 108 1 KVIL_HUMAN 901604 homo sapien
37 442 76.7 108 2 Q9UL79 Q9u179 homo sapien
38 441 76.6 236 2 0681H4 ' 06pih4 homo sapien
39 431 74.8 108' l KV5K_MOUSE 901644 mus musculu
40 431 74.8 108 l KV5N_MOUSE 901647 mus musculu
41 429 74.5 108 l KV5L_MOUSE 901645 mus musculu
42 ‘429 74.5 108 1 KV5M_MOUSE 901646 mus musculu
43 428 74.3 108 1 KV50_MOUSE 901648 mus musculu
44 427.5 74.2 109 l KV1T_HUMAN 901612 homo sapien
45 425 73.8 108 1 KVSU_MOUSE 904946 mus musculu

ALIGNMENTS

RESULT 1
Iwmgwwm
ID KVlB_HUMAN STANDARD; PRT; 108 AA.
AC 901594;
DT 21-JUL—1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 25-OCT-2004 (Rel. 45, Last annotation update)
DE Ig kappa chain V—I region AU.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Buteleostomi;
OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae: Homo.
OX NCBI_TaxID=9606;
RN {1]
RP SEQUENCE.
RX MEDLINE=72189444; 9ubMed=5028201;
RA Schiechl H., Hilschmann N.;
RT "Rule of antibody structure. The primary structure of a monoclonal
RT immunoglobulin L-chain of the kappa-type, subgroup I (Bence-Jones
RT -protein Au).";
RL Hoppe-Seyler's Z. Physiol. Chem. 353:345-370(1972).
RN [2]
RP X-RAY CRYSTALLOGRAPHY (2.2 ANGSTROMS).
RX MEDLINE=77022433; 9ubMed=1234024;
RA Fehlhammer H., Schiffer M., Epp 0., Colman P.M., Lattman E.E.,
RA Schwager 9., Steigemann w., Schramm H.J.;
RT "The structure determination of the variable portion of the Bence-
RT Jones protein Au.";
RL Biophys. Struct. Mech. 1:139-146(1975).
cc -1- MISCELLANEOUS: The structure of the v region was determined by
CC molecular replacement methods using the known structure of the V
CC region of the kappa chain REI.
CC -1- MISCELLANEOUS: The C region of this chain has the INV (3) marker.
CC -!- MISCELLANEOUS: This is a Bence-Jones protein.
DR 91R; A91653; K1HUAU.
DR PDB; lJVS; X-ray; A=1-107.
DR GO; GO:0005576; C:extrace11u1ar; NAS.
DR GO; GO:0003823; F:antigen binding; NAS.
DR GO; 60:0006955; P:immune response; NAS.
DR InterPro; IPROO7110: Ig-like.
DR InterPro; IPR003596; Ig_v.
DR .Pfam; 9900047; 19; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE, 9850835; IG_LIKE; 1.

Kw 3D- structure; Bence--Jones protein, Direct protein sequencing;KW Immunoglobulin V region.FT DOMAIN 1 23 Framework-1.
FT DOMAIN 24 34 Complementarity-determining-1.
FT DOMAIN 35 49 Framework-2.
FT DOMAIN 50 56 Complementarity-determining:2.FT DOMAIN S7 88 Framework-3.
FT DOMAIN 89 97 Complementarity-determining—3.
FT DOMAIN 98 107 Framework-4.
FT DISULFID 23 88 By similarity.FT STRAND 4 5
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FT STRAND 10 13 Db 1 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPNLLIYAASSLQSGVPS 60
PT TURN 15 16
PT STRAND 19 25 Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108
Fr TURN 30 31 ||||llIlllllllllllllllllllllll : Il||:||||l||l
FT STRAND 33 38 Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTSWTFGEGTKVEIKR 108
FT TURN 40 41 '
FT STRAND 44 49
FT TURN 50 52 RESULT 3
PT STRAND 53 54 QGGMX9 '
FT TURN 56 57 ID QSGMXS PRELIMINARY; PRT; 236 AA.
FT TURN 60 61 AC QSGMXS;
PT STRAND 62 67 D'l‘ 05-JUL-2004 (TrEMBLrel. 27, Created)
FT TURN 68 69 DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
FT STRAND 70 75 DT 05-JUL—2004 (TrEMBLrel. 27, Last annotation update)
FT HELIX 80 82 DE Hypothetical protein.
FT STRAND 85 90 OS Homo sapiens (Human). .
FT STRAND 97 98 0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
FT STRAND 102 106 0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
FT NON_TER 108 108 0X NCBI_TaxID=96 06;
so SEQUENCE 108 AA; 11939 MW; E8011187EE6F6FB9 CRC64; RN [1)

RP SEQUENCE FROM N.A.
Query Match 85.1%; Score 490; DB 1; Length 108; RC TISSUEaPrimary B-Cells;
Best Local Similarity 86.1%.- Pred. No. 1.2e-42; RX MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;
Matches 93; Conservative 4; Mismatches 11; Indels o; Gaps 0; RA Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,

RA Klausner R.D., Collins 8.8., Wagner L., Shenmen C.M., Schuler 6.0.,
0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 RA Altschul 8.8., Zeeberg B., Buetow K.H., Schaefer C.F., Bhat N.K.,

|||||||||||l||lll|||||lllllllzllllllllllllllzlll l=| Illll RA HopkinsR.F.,JordanH.,MooreT., Mus.1.,Wang.-..,Hsiehp.,
Db 1 DIQMTQSPSSLSASVGDRVTITCQASQDISDYLNWYQQKPGKAPKLLIYDASNLESGVPS 60 RA Diatchenko 1..., Marusina K., Farmer A.A., Rubin G.M. , Hong L. ,

RA Stapleton M., Scares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
0y 61 RFSGSGSGTDPTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108 RA Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C.,

Illl III II IIIIIIIIJ IIIIIIII :IIIIIIIIIIIIII RA Raha 8.5., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy s.J.,
D1) 61 RFSGGGSGAHPTPTISSLQPEDIATYYCQQYDYLPWTFGQGTKVEIKR 108 RA Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,

RA Richards 8., Worley K.C., Hale 5., Garcia A.M., Gay L.J., Hulyk s.w.,
RA villalon D.K., Muzny D.M., Sodergren E.J., Lu x., Gibbs R.A.,

RESULT 2 RA Fahey 0., Helton E., Ketteman M., Madan A., Rodrigues s., Sanchez A.,
090L77 RA Whiting M., Madan A., Young A.C., Shevchenko y., Bouffard G.G.,
ID QQUL77 PRELIMINARY; PRT; 108 AA. RA Blakesley R.W., Touchman J.W., Green E.D., Dickson M.C.,
AC QSUL77; RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield v.s.,
DT 01-MAY-2000 (TrEMBLrel. 13, Created) RA Krzywinski M.I., skalska U., Smailus D.E., Schnerch A., Schein J.E.,
DT 01—MAY-2000 (TrEMBLrel. 13, Last sequence update) RA Jones s.J., Marra M.A.;
DT 01-0CT-2003 (TrEMBLrel. 25, Last annotation update) RT "Generation and initial analysis of more than 15,000 full-length human
DE Myosin-reactive immunoglobulin light chain variable region RT and mouse cDNA sequences.";
DE (Fragment). RL Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
OS Homo sapiens (Human). RN [2]
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi; RP SEQUENCE PROM N.A.
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. RC TISSUE=Primary B-Cells;
OX NCBI_TaxID=9606; RA Strausberg R.;
RN [1] RL Submitted (JUN>2004) to the EMBL/GenBank/DDBJ databases.
RP SEQUENCE FROM N.A. DR EMBL; BC073763; AAH73763.1; -.
RX MEDLINE=98277139; PubMed=9614934; DOI=10.1006/c1in.1998.4531; DR InterPro; IPR003599; 19.
RA Wu x., Liu 8., Van der Merwe P.L., Kalis N.N., Berney S.M., DR InterPro; IPR007110; Ig-like.
RA Young D.C.; DR InterPro; IPR003597; Ig_C1.
RT "Myosin-reactive autoantibodies in rheumatic carditis and normal DR InterPro; IPR003006; Ig_MHC.
RT fetus."; DR InterPro; IPR003596; Ig_v.
RL Clin. Immunol. Immunopathol. 87:184-192(1998). DR Pfam; PF07654; Cl-set; 1.
DR EMBL; AF035037; AAD56273.1; -. DR Pfam; PF00047; 19; 2.
DR PIR; B49047; B49047. DR SMART; SM00409; IG; 2.
DR PIR; 834083; 834083. DR SMART; SM00407; IGcl; 1.
DR HSSP; 901607; IBWW. DR SMART; SMOO406; IGV; 1.
DR InterPro; IPR007110; Ig-like. DR PROSITE; P850835; IG_LIKE; 2.
DR InterPro; IPR003596; Ig_v. DR PROSITE; P500290; IG_MHC; UNKNOWN_1.
DR SMART; SM00406; IGv; 1. Kw Hypothetical protein.
DR PROSITE; 9850835; IG_LIKE; 1. SQ SEQUENCE 236 AA; 25924 MW; FDE2093DC560CFF7 CRC64;
FT NON_TER 1 1
FT NON_TER 108 108 Query Match 84.4%; Score 486; DE 2; Length 236;
so SEQUENCE 108 AA; 11738 MW; C06681716C4D16F3 CRC64; Best Local Similarity 86.4%; Pred. No. 7.8e-42; '

Matches 95; Conservative 5; Mismatches 10; Indels 0; Gaps 0;
Query Match 84.7%; Score 488; D8 2; Length 108;
Best Local Similarity 87.0}; Pred. No. 2e-42; Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
Matches 94; Conservative 4; Mismatches 10; Indels 0; Gaps 0: l|||||l|||||l|1| l||||| |||==| =| |l||=| ||l| Ill |||l||l||l- Db 23 DIQMTQSPSSLSASVGHRVTITCRASQNVSRWLAWYQQRPEKAPKSLIYATSSLHSGVPS 82

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
. lllllllllllllllllllllll Ill ||=l|||||l|ll||l =||| Ill IIIH 0y 61 RPSGSGSGTDFTLTISSLOPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV110
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lllllllllllllllllllllll ”III II I
Db a: RFSGSGSGTDFTLTISSLQPEDFATYYCQQYNTYPLTFGGGTKVEIKRTV 132

RESULT 4
QGGMWl
ID QSGMWl
AC QSGMWl;
DT 05-Jun-2004 (TrEMBLrel. 27, Created)
DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update)
DT 05-JUL-2004 (TrEMBLrel. 27, Last annotation update)
DE Hypothetical protein.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Primatesf Catarrhini; Hominidae; Homo.
ox NCBI_TaxID=9606;
RN (1]
RP SEQUENCE FROM N.A.
RC TISSUE=Sp1een;
RX MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;
RA Strausberg R.L., Feingold R.A., Grouse L.H., Derge J.G.,
RA Klausner R.D., Collins F.S., Wagner L., Shenmen c M., Schuler G.D.,
RA Altschul S.F., Zeeberg B., Buetow K.H., Schaefer C.F., Bhat N.K.,
RA Hopkins R.P., Jordan H., Moore T., Max 8.1., Wang J., Hsieh F.,
RA Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
RA Stapleton M., Scares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
RA Brownstein M.J., Usdin T.B., Toshiyuki s., Carninci P., Prange C.,
RA Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy s.J.,
RA Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
RA Richards 6., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk S.W.,RA
RA
RA
RA
RA
RA
RA
RT
RT
RL
RN

PRELIMINARY; PRT; 236 AA.

Villalon D.K., Muzny D.M., sodergren E.J., Lu X., Gibbs R.A.,
Fahey J., Helton 3., Ketteman M., Madan A., Rodrigues 5., Sanchez A.,
Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
Blakesley R.w., Touchman J.w., Green E.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
Krzywinski M.I., Skalska U., Smailus D.E., Schnerch A., Schein J.E ,
Jones s.J., Marra M.A.;
“Generation and initial analysis of more than 15,000 full—length human
and mouse cDNA sequences.";
Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
[2]

RP SEQUENCE FROM N.A.
RC TISSUE=Sp1een;
RA Strausberg R.;
RL Submitted (JUN-2004) to the EMBL/GenBank/DDBJ databases.
DR EMBL; BC073791; AAH73791.1; —.
DR InterPro; IPR003599; Ig.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPR003006; Ig_MHC.
DR InterPro; IPR003S96; Ig_v.
DR Pfam; PF07654; Cl-Bet; 1.
DR Pfam; PF00047; ig; 2.
DR SMART; SM00409; IG; 2.
DR SMART; SM00407; IGcl; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 2.
DR PROSITE; P800290; IG_MHC; UNKNOWN_1.
Kw Hypothetical protein.
SQ SEQUENCE 236 AA; 25751 MW; SBFE6A087APAC437 CRC64;

Query Match 84.21; Score 485; D8 2; Length 236;
Best Local Similarity 88.1t; Pred. No. 9.9e-42;
Matches 96; ConservatiVe 1; Mismatches 12; Indels 0; Gaps 0;

°’ 2 fS’TT‘I’T‘f?f‘rfifi‘i’mfWSW”?fT’TNTTWTfffiTWT"?fT“?TTT?T ‘1
Db 24 IQMTQSPSSLSASVGDRVTITCRASQGISNDLGWYQQKPGKAPKLLIYAASSLQSGVPSR 83
Qy 62 FSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

IllllllllllllllllIlllllllllI IlllllllllllllllDb 84 PSGSGSGTDFTLTISSLOPEDPATYYCLQDYNYPWTFGQGTKVEIKRTV 132
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RESULT 5
07Z3Y4
ID Q723Y4 PRELIMINARY; PRT; 236 AA.
AC Q723Y4;
DT 01-0CT-2003 (TrEMELrel. 25, Created)
DT 01-OCT-2003 (TrEMBLrel. 25, Last sequence update)
DT 01—MARé2004 (TrEMBLrel. 26, Last annotation update)
DE Hypothetical protein.
05 Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX - NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUE=Ske1eta1 Muscle; .
RX MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pna8.242603899;
RA Strausberg R.L., Peingold E.A., Grouse L.H., Derge J.G.,
RA Klausner R.D., Collins F.S., Wagner L., Shenmen C.M., Schuler G D.,
RA Altschul S.F., Zeeberg 8., Buetow K.H., Schaefer C.F., Bhat N.K.,
RA Hopkins R.F., Jordan H., Moore T., Max 5.1., Wang J., Hsieh F.,
RA Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
RA Stapleton M., Scares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
RA Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C.,
RA Raha S.S., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy s.J.,
RA Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
RA Richards 5., Worley K.C., Hale 8., Garcia A.M., Gay L.J., Hulyk S.W.,
RA villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A.,
RA Fahey J., Helton 8., Ketteman M., Madan A., Rodrigues S., Sanchez A.,
RA whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
RA Blakesley R.w., Touchman J.w., Green E.D., Dickson M.C.,
RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
RA Krzywinski M.I., skalska U., Smailus D.E., Schnerch A., Schein J.E.,
RA Jones s.J., Marta M.A.;
RT "Generation and initial analysis of more than 15,000 Eullolength human
RT and mouse cDNA sequences.";
RL Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).

[2)
SEQUENCE FROM N.A.
TISSUE=Ske1etal Muscle;
Strausberg R.;
Submitted (MAR-2001) to the EMBL/GenBank/DDBJ databases.
EMBL; BC005332; AAH05332.1; -.
HSSP; P01834; IHEZ.
InterPro; IPR007110; Ig-like.
InterPro; IPR003597; Ig_c1.
InterPro; IPR003006; Ig_MHC.
InterPro; IPR003596; Ig_v.
Pfam; PF07654;IC1—set; 1.
SMART; SM00406; IGV; 1.
PROSITE; 9850835; IG_LIKE; 2.
PROSITE; P800290; IG_MHC; UNKNOWN_1.
Hypothetical protein.
SEQUENCE 236 AA; 25702 MW; 7FBFE4ED23084BC6 CRC64:

Query Match 84.0%; Score 484; DE 2; Length 236;
Best Local Similarity 86.4%; Pred. No. 1.3e-41;
Matches 95; Conservative 4; Mismatches 11; Indels 0; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
Illllllllllllllll |l||| ||l|||||| |=|||l||l|l III III III!

Db 23 DIQMTQSPSSLSASVGDTVTITCRASQDISNYLAWFQQKPGKAPKSLIYGASSLQSGVQS 82
Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110

=l|I|IIIIIIIIHIIIIIIIIIIIIIIII = | ||I||||=l||||lDb 83 KFSGSGSGTDFTLTISSLQPEDFATYYCQQYKSYPVTFGQGTKLEIKRTV 132

RESULT 6
Q9GSA9
ID QSSSAS PRELIMINARY; PRT; 107 AA.
AC Q9GSA9;
DT 01-DEC-2001 (TrEMBLrel. 19, Created)
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DT 01-DEC-2001 (TrEMBLrel. 19, Last sequence update) RA Whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update) . RA Blakesley R.w., Touchman J.W., Green E.D., Dickson M.C.,
DE Anti—streptococca1/anti-myosin immunoglobulin kappa light chain RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
DE variable region (Fragment). RA Krzywinski M.I., skalska U., Smailus D.E., Schnerch A., Schein J.E.,
OS Homo sapiens (Human). RA Jones S.J., Marta M.A.;
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; RT "Generation and initial analysis of more than 15,000 full-length human
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. RT and mouse cDNA sequences.";
OX NCBI_TaxID=9606; RL Proc. Natl. Acad. Sci. U.S.A. 99:16899—16903(2002).RN [1] RN [2)
RP SEQUENCE FROM N.A. , RP SEQUENCE FROM N.A.
RX MEDLINE=98375893; PubMed=9712075; RC TISSUE=Primary B-Cells;
RA Adderson E.E., Shikhman A.R., Ward K.E., Cunningham M.w.; RA Strausberg R.;
RT "Molecular analysis of polyreactive monoclonal antibodies from RL Submitted (JUN-2004) to the EMBL/GenBank/DDBJ databases.
RT rheumatic carditis: human anti-N-acetylglucosamine/anti-myosin DR EMBL; BCO73764; AAH73764.1; -.
RT antibody v region genes."; DR InterPro; IPR003599; Ig.
RL J. Immunol. 161:2020-2031(1998). DR InterPro; IPR007110; Ig-like.
DR EMBL; U96396; AA868785.1; -. DR InterPro; IPR003597; Ig_c1. .
DR PIR; 849047; 849047. DR InterPro; IPR003006; Ig_MHC.
DR PIR; PH0867; PH0867. DR InterPro; IPR003S96; Ig_v.
DR PIR; $16840; $16840. DR Pfam; PF07654; Cl-Bet; 1.
DR PIR; $31977; $31977. DR Pfam; PE00047; ig; 2.
DR PIR; $34083; $34083. DR SMART; SM00409; IG; 2.
DR PIR; 334086; 834086. DR SMART; SM00407; IGcl; 1.
DR HSSP; 901607; lBWW. DR SMART; SM00406; IGV; 1.
DR InterPro; IPR007110; Ig-like. DR PROSITE; P350835; IG_LIKE; 2.
DR InterPro; IPR003596; Ig_v. DR PROSITE; P800290; IG_MHC; UNKNOWN_1.
DR SMART; SM00406; IGV; 1. Kw Hypothetical protein.
DR PROSITE; 9850835; IG_LIKE; 1. SO SEQUENCE 236 AA; 25707 MW; 4FC8814BSSS9EFC9 CRC64;
FT NON_TER 1 1
PT NON_TER 107 107 Query Match 82.8%; Score 477; DE 2; Length 236;so SEQUENCE 107 AA; 11520 MW; 4834339C53577F16 CRC64; Best Local similarity 84.5%; Pred. No. 6.6e-41;

Matches 93; Conservative 7; Mismatches 10; Indels 0; Gaps 0;
Query Match 82.9%; Score 477.5; DB 2; Length 107;
Best Local Similarity 89.0%; Pred. No. 2.3e-41; 0y 1 DIQMTQSPSSLSASVGDRVTITCSASODISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
Matches 97;‘Conservative 3; Miamatchea 6; Indels 3; Gaps 2; |H||||l|l=lllll||||||| Ill ||==| l|||||||l||=||l Ill Hlll

Db 23 DIQMTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLIYAASSLQSGVPS 82
0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 ' -

IIIIIIIIIIIIIIAIIIIIIIII Ill ll:|||||||l|l|ll|=|ll Ill ||||| 0y 61RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV110
Db 1 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPMLIYAASSLQSGVPS so |||||||||||||||||||||||||||||| . |:||| ||||=|||||Db 83 RFSGSGSGTDFTLTISSLQPEDFATYYCQQAHSFPFTFGPGTKVDIKRTV 132

°’ ‘1 Tiffi‘fffifi'f‘rfi??T????’f?ff‘ff??"f?TVPWT‘f?°?T‘f‘fiT’fi 1°”Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTL--TFGGGTKVEIKR 107 RESULT 8
KV1H_HUMAN
ID KV1H_HUMAN STANDARD; PRT; 108 AA.RESULT 7 AC P01600;

Q€GMX8 DT 21-JUL-1986 (Rel. 01, Created)
1D QSGMXB PRELIMINARY; PRT; 236 AA. DT 21-JUL-1986 (Rel. 01, Last sequence update)
AC QSGMXB; DT 25-0CT-2004 (Rel. 45, Last annotation update)
DT 05—JUL-2004 (TrEMBLrel. 27, Created) DE Ig kappa chain v—I region Hau.
DT 05-JUL-2004 (TrEMBLrel. 27, Last sequence update) OS Homo sapiens (Human).
DT 05-JUL-2004 (TrEMBLrel. 27, Last annotation update) 0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleoatomi;
DE Hypothetical protein. 0C Mammalia; Eutheria;-Primates; Catarrhini; Hominidae; Homo.
OS Homo sapiens (Human). ox NCBI_TaxID=9606;
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi; RN [1]
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. RP SEQUENCE.
OX NCBI_TaxID=9606; RX MEDLINE=71032830; PubMed=4097974;
RN [1] RA Watanabe S., Hiischmann N.;
RP SEQUENCE FROM N.A. RT "The primary structure of a monoclonal kappa-type immunoglobulin L-
RC TISSUEnPrimary B-Cells; RT chain of subgroup I (Hence—Jones Protein Hau): subdivision within
Rx MEDLINE=223BB257; PubMedal2477932; DOIulO.1073/pnas.242603899; RT subgroups.";
RA Strausberg R.L., Peingold E.A., Grouse L.H., Derge J.G., RL Hoppe-Seyler’s z. Physiol. Chem. 351:1291—1295(1970).
RA Klausner R.D., Collins F.S., Wagner L., Shenmen C.M., Schuler G.D., CC -I- MISCELLANEOUS: The C region of this chain has the INV (3) marker.
RA Altschul S.F., Zeeberg 8., Buetow K.H., Schaefer C.F., Ehat N.K., CC -I- MISCELLANEOUS: This is a Renee—Jones protein.
RA Hopkins R.F., Jordan H., Moore T., Max 8.1., Wang J., Hsieh P., DR PIR; A01868; KIHUHU.
RA Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L., DR PDB; 1F6L; x—ray; L=1-108.
RA Stapleton M., Soares M.B., Bonaldo M.P., Casavant T.L., Scheetz T.E., DR GO; 60:0005576; C:extracellu1ar; NAS.
RA Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C., ‘ DR GO; GO:0003823; F:antigen binding; NAS.
RA Raha s.s., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy 5.0., DR GO; 6020006955; P:immune response; NAS.
RA Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H., DR InterPro; IPR007110; Ig—like.
RA Richards 8., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk s.w., DR InterPro; IPR003596; Ig_v.
RA villalon D.K., Muzny D.M., Sodergren E.J., Lu x., Gibbs R.A., DR Pfam; PF00047; ig; 1.
RA Fahey J., Helton E., Ketteman M., Madan A., Rodrigues S., Sanchez A., DR SMART; SMOOAOS; IGv; 1.
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DR PROSITE; P850835; IG_LIKE; 1. FT DOMAIN 89 97 Complementarity—determining-3.
Kw 3D-structure; Hence-Jones protein; Direct protein sequencing; FT DOMAIN 98' 107 Framework-4.
KW Immunoglobulin V region. FT DISULFID 23 88 By similarity.
FT DOMAIN 1 23 Framework—1. FT CONFLICT 30 31 TN -> SD (in Ref. 2).
FT DOMAIN 24 34 Complementarity-determining-1. FT STRAND 4 ' 7
FT DOMAIN 3 S 4 9 Framework- 2 . FT STRAND 10 13
FT DOMAIN 50 56 Complementarity-determining-2. FT TURN 15 16
FT DOMAIN S7 88 Framework-3. FT STRAND 19 25
FT DOMAIN 89 97 Complementarity-determining-3. FT TURN 30 31
FT DOMAIN 98 107 Framework-4. FT STRAND 33 38
PT DISULFID 23 88 By similarity. FT TURN 40 41
FT NON_TER 1 08 1 08 FT STRAND 4 S 4 9
SQ SEQUENCE 108 AA; 11671 MW; 08D3A6160D8D0618 CRC64; FT TURN 50 52

FT- STRAND 53 54
Query Match 82.3%; Score 4741; DB 1; Length 108; FT TURN 56 57
Best Local Similarity 86.1%; Pred. No. 5.4e-41; FT TURN 60 61
Matches 93; Conservative 5; Mismatches 10; Indels 0; Gaps 0; FT STRAND 62 67FT TURN 68 69

Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 FT STRAND 70 75
IIIIIIIIIIIIIIIIIIIIIIIlllll=||=||||||||ll=l|ll Illlllll FT HELIX 80 82Db 1 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLSWYQQKPGKAPQVLIYAASSLPSGVPS 60 FT STRAND 84 90

FT STRAND 98 98
0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108 FT STRAND 102 106

Illlllllllllllllllllllllllllll |=l||||=|||l| FT N0N_TER 108 108
Db 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQNYITPTSFGQGTRVEIKR 108 SQ SEQUENCE 108 AA; 11737 MW; DSD94183FOFAE697 CRC64;

Query Match 82.3%; Score 474; D8 1; Length 108;
RESULT 9 Best Local Similarity 83.3%; Fred. No. 5.4e-41;
KV1Y_HUMAN Matches 90; Conservative 8; Mismatches 10; Indels 0; Gaps
ID KV1Y_HUMAN STANDARD; PRT; 108 AA.
AC P80362: Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
or 01—Nov-1995 (Rel. 32, Created) lllllllllllllllllllllllIIlll=||zl|=||:||=||l|||| | I =|lll
DT 01-Nov-1995 (Rel. 32, Last sequence update) Db 1 DIQMTQSPSSLSASVGDRVTITCRASQDITNYVNWFQQRPGQAPKVLIYGASILETGVPS 60
DT 25-OCT-2004 (Rel. 45, Last annotation update)
DE 19 kappa chain V-I region WAT. Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108
OS Homoeapienamuman). - |||||I||||||Illllllll|||ll|l||=l|l|l||l=ll|
0C Eukaryota: Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Db 61 RFSGSGSGTDFTFTISSLOPEDIATYYCQQYDTLPLTFGGGTKVDIKR 108
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1] RESULT 10
RP SEQUENCE, AND X-RAY CRYSTALLOGRAPHY (1.9 ANGSTROMS). QSGMXO
RX MEDLINE=95086080; PubMed=7993911; ' ID QSGMXO PRELIMINARY; PRT; 236 AA.
RA Huang D.-B., Chang C.-H., Ainsworth C., Bruenger A.T., Eulitz M., AC QéGMMO; ,
RA Solomon A., Stevens F.J., Schiffer M.; DT 05-JUL-2004 (TrEMBLrel. 27, Created)
RT "Comparison of crystal structures of two homologous proteins: DT 05-JUL-2oo4 (TrEMELrel. 27, Last sequence update)
RT structural origin of altered domain interactions in immunoglobulin DT 05-JUL-2004 (TrEMBLrel. 27, Last annotation update)
RT light-chain dimers."; * DE Hypothetical protein.
RL Biochemistry 33:14848-14857(1994). OS Homo sapiens (Human).
RN [2) 0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
RP SEQUENCE OF 1-35. oc Mammalia; Futheria; Primates; Catarrhini; Hominidae; Homo.
Rx MEDLIN8£81267384; PubMed=6167731; 0X NCBI_TaxID=9606;RA Stevens F.J.. Westholm F.A., Fanagiotopoulos N., Schiffer M., RN [1]
RA Popp R.A., Solomon A.; RP SEQUENCE FROM N.A.
RT "Characterization and preliminary crystallographic data on the VL— RC TISSUE=Spleen;
RT related fragment of the human kl Bence Jones protein Wat."; Rx MEDLINB=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;
RL J. Mol. Biol. 147:185-193(1981). RA Strausberg R.D., Feingold E.A., Grouse L.H., Derge J.G.,
CC -1- MISCELLANEOUS: This is a Hence-Jones protein. RA Klausner R.D., Collins F.s., Wagner L., Shenmen C.M., Schuler G.D.,
DR P08; 1WTL; X-ray; A/B=1-108. RA Altschul S.F., Zeeberg 8., Buetow K.H., Schaefer C.F., Bhat N.K.,
DR GO; 60:0005576; C:extrace11ular; NAS. RA Hopkins R.F., Jordan H., Moore T., Max 5.1., wang J., Hsieh F.,
DR GO; 60:0003823; F:antigen binding; NAS. RA Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
DR GO; 6020006955; P:immune response; NAS. RA Stapleton M., Scares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
DR InterPro; IPR007110; Ig-like. RA Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C.,
DR InterPro; IPR003596; Ig_v. RA Raha 8.8., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
DR Pfam; PF00047; 19; 1. RA Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunaratne P.H.,
DR SMART; 5M00406; IGv; 1. RA Richards S., Worley K.C., Hale S., Garcia A.M., Gay L.J., Hulyk s.w.,
DR PROSITE; 9350835; IG_LIKE; 1. RA Villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A.,
KW 3D-structure; Hence-Jones protein; Direct protein sequencing; RA Fahey J., Helton E., Ketteman M., Madan A., Rodrigues S., Sanchez A.,
KW Immunoglobulin v region. RA whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
FT DOMAIN 1 23 Framework—1. RA Blakesley R.W., Touchman J.W., Green 8.0., Dickson M.C.,
FT DOMAIN 24 34 Complementarity—determining-1. RA Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
FT DOMAIN 35 49 Framework-2. RA Krzywinski M.I., Skalska 0., Smailus D.E., Schnerch A., Schein J.E.,
FT DOMAIN 50 56 Complementarity-determining-2. RA Jones S.J., Marra M.A.;
FT DOMAIN 57 88 Framework-3. RT "Generation and initial analysis of more than 15,000 full—length human
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RT and mouse cDNA sequences.";

RL Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).RN 2
RP SEQUENCE FROM N.A.
RC TISSUE=Sp1een;
RA Strausberg R.; '
RL Submitted (JUN-2004) to the EMBL/GenBank/DDBJ databases.
DR EMBL; BCO73775; AAH73775.1; -.
DR InterPro; IPR003599; 19.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003597; Ig_cl.
DR InterPro: IPR003006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR PEam;'PF07654; Cl-Bet; 1.
DR Pfam; PF00047; ig; 2.
DR SMART; SMOO409; IG] 2.
DR SMART; SM00407; IGcl; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; 9350835; IG_LIKE; 2.
DR PROSITE; P800290; IG_MHC; UNKNOWN_1.
KW Hypothetical protein. _
SQ SEQUENCE 236 AA; 25807 MW; 864EA08C7E928F8F CRC64;

Query Match 82.3%; Score 474; D8 2; Length 236;
Best Local Similarity 83.6%; Pred. No. 1.3s-40;
Matches 92; Conservative 6; Mismatches 12; Indels 0; Gaps 0;

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
IHIIIIHIIIIHIIIIHII IN I IHIIIIIIIIII III III HlllDb 23 DIQMTQSPSSLSASVGDRVTITCRASQNINNYLNWYQLKPGKAPNLLIYAASSLQSGVPS 82

°’ ‘1 TT?????TT?TTTTT??T°T‘?7?TTT???’STVT“T??°?T“T?iTTTT 11°
Db 83 RPSGSGSGTDFTLTISSLRPDDFATYYCQQSYNIPLTFGGGTNVEIKRTV 132

RESULT 11
KVlR;HUMAN
ID KV1R_HUMAN STANDARD; PRT; 108 AA.
AC P01610;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 05-JUL-2004 (Rel. 44, Last annotation update)
DE Ig kappa chain v-I region WEA.
OS Homo sapiens (Human).
OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN (1]
RP SEQUENCE.
RX MEDLINE=83273707; PubMed=6410398;
RA Goni F., Frangione 8.;
RT "Amino acid sequence of the RV region of a human monoclonal IgM
RT (protein WEA) with antibody activity against 3,4-pyruvy1ated galactose
RT in Klebsiella polysaccharides K30 and K33.";
RL Proc. Natl. Acad. Sci. U.S.A. 90:4837-4841(1983).
CC -1- MISCELLANEOUS: This chain was obtained from a monoclonal antibody
CC against 3,4-pyruvylated galactose and isolated from a patient with
CC Waldenstrom’s macroglobulinemia.
DR PIR; A01876; K1HUWE.
DR HSSP; P80362; 1WTL. r
DR GO; 60:0005576; C:extracellular; NAS.
DR GO; GO:0003823; F:antigen binding; NAS.
DR GO; 60:0006955; Pzimmune response; NAS.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF00047; ig; 1. ‘
DR SMART; SM00406; IGV; 1.
DR PROSITB; P550835; IG_LIKE; 1.
KW Direct protein sequencing; Immunoglobulin V region;
KW Monoclonal antibody.FT DOMAIN l 23
FT DOMAIN 24 34

Framework-1.
Complementarity-determining-1.
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FT DOMAIN 35 49 Framework-2.
FT DOMAIN 50 56 Complementarity-determining-2.
FT DOMAIN 57 88 Framework-3.
FT DOMAIN 89 97 Complementarity-determining-3.
FT DOMAIN 98 107 Framework‘4.
FT DISULFID 23 88 By similarity.
FT NON TER 108 108
so SEQDENCE 108 AA; 11840 MW; 9249961F0945618C CRC64;

Query Match 81.9%; Score 472; DB 1; Length 108;
Best Local Similarity 84.3%; Pred. No. 8.7e—41;
Matches 91; Conservative 5; Mismatches 12; Indels 0; Gaps O;

°Y 1 °T°TT°Sf??T???YT??YTfT$5???DTSTYTNTT???TT“?TTVTTTFTsfi“?TY?? ‘°
Db 1 DIéMTééPSSLSASVGDRVTITCRASQGIRNDLTWYQQKPGTAPKRLIYGATSLQSGVPS 60

°’ ‘1 T???????T”fTTTTSii????f?TTTf°?T?TVfTTT??TTTY?IT? 1°“Db 61 RFSGSGSGTEFTLTINSLQPEDFATYYCLQYSSFPWTFGQGTKVEVKR 108

RESULT 12
KV10_HUMAN
ID KV10_HUMAN STANDARD; PRT; 108 AA.AC P01607;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 25-OCT-2004 (Rel. 45, Last annotation update)
DE 19 kappa chain V-I region Rei.
OS Homo sapiens (Human).
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN (1]
RP SEQUENCE.
RX MEDLINE:76023758; PubMed=809329;
RA Palm w., Hilschmann N.; ‘
RT "The primary structure of a crystalline monoclonal immunoglobulin
RT kappa-type L-chain, subgroup I (Hence-Jones protein Rei); isolation
RT and characterization of the tryptic peptides; the complete amino acid
RT sequence of the protein; a contribution to the elucidation of the
RT three-dimensional structure of antibodies, in particular their
RT combining site.";
RL Hoppe—Seyler's z. Physiol. Chem. 356:167-191(1975).
RN [2]
RP X-RAY CRYSTALLOGRAPHY (2.0 ANGSTROMS).
RX MEDLINE=76039968; PubMed=1182131; .
RA Epp 0., Lattman E.E., Schiffer M., Huber R., Palm w.;
RT “The molecular structure of a dimer composed of the variable portions
RT of the Hence—Jones protein REI refined at 2.0—A resolution.";
RL Biochemistry 14:4943-4952(1975).
CC -I- MISCELLANEOUS: The c region of this chain has the INV (1,2)CC marker.
CC —I- MISCELLANEOUS: This is a Bence-Jones protein.
DR PIR; A91663; K1HURE.
DR PDB; 1AR2; X-ray; ®=l-107.
DR PDB; lBWW; X-ray; A/B=l-107.
DR PDB; lREI; X-tay; A/Bal-107.
DR GO; 60:0005576; C:extrace11ular; NAS.
DR GO; Go:0003823; F:antigen binding; NAS.
DR GO; 60:0006955; Pzimmune response; NAS.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PPOOO47; ig; 1.
DR SMART; SMOO406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 1.
Kw 3D-structure; Hence-Jones protein; Direct protein sequencing;
KW Immunoglobulin v region.
FT DOMAIN ‘ l 23 Framework—1.
FT DOMAIN 24 34 Complementarity-determining-1.
FT DOMAIN 35' 49 Framework-2.
FT DOMAIN 50 56 Complementarity-determining-2.
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FT DOMAIN 57 88 Framework-3. Matches 91; Conservative 5; Mismatches 12; Indels O; Gaps 0;
FT DOMAIN 89 97 Complementarity-determining~3. ,
PT DOMAIN 98 107 Framework-4. Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
m msmm 23 as lllllllllllllllllllllllllllllll||||||I|||Ill Izllllll
FT STRAND 4 7 Db 1 DIQMTQSPSSLSASVGDRVTITCRASQGISNYLAWYQQKPGKVPKSLIYAASTLQSGVPS 60FT STRAND 10 13

FT TURN 15 16 Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108
yr 3mm 19 25 Illllllllllllllllllllll|l|l|:|:=|||||||:l|||
FT TURN 30 31 ’ Db 61 RFSGSGSGTDFTLTISSLQPEDVATYYCQKYNSAPRTFGPGTKLEIKR 108FT STRAND 33 38
FT TURN 40 41
FT STRAND 45 49 RESULT 14
PT TURN 50 52 KV1A_HUMAN
FT STRAND 53 54 ID KVlA_HUMAN STANDARD; PRT; . 108 AA.
FT TURN 56 57 AC P01593;
PT TURN 60 61 DT 21-JUL-1986 (Rel. 01, Created)
PT STRAND 62 67 DT 21-JUL-1986 (Rel. 01, Last sequence update)
FT TURN 68 69 DT 05-JUL-2004 (Rel. 44, Last annotation update)
FT STRAND 70 75 DE 19 kappa chain V-I region AG.
FT HELIX 80 82 OS Homo sapiens (Human).
FT STRAND 84 90 0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi;
FT STRAND 97 98 0c Mammalia; Butheria; Primates; Catarrhini; Hominidae; Homo.
FT STRAND 102 106 OX NCBI_TaxID=9606;
FT NON_TER 103 108 RN [1]
SO SEQUENCE 108 AA; 11902 MW; 9E814381188BCE2A CRC64; RP SEQUENCE.

RX MEDLINE=69234734; PubMed=4893682;
Query Match 81.4%; Score 469; DE 1; Length 108; RA Titani K., Shinoda T., Putnam F.w.;
Best Local Similarity 81.5t; Pred. No. 1.8e-40; RT "The amino acid sequence of a kappa type Bence-Jones protein. 3. The
Matches 88; Conservative 9; Mismatches 11; Indels 0; Gaps 0; RT complete sequence and the location of the disulfide bridges.";RL J. Biol. Chem. 244:3550-3560(1969).

0y 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60 CC -I— MISCELLANEOUS: The C region of this chain has the INV (3) market.
IHHHHHHHHHHHIHH HHHIHHHJH hldHl CC d-mxfimmw&Tmsuasmwdmupmmm-

Db 1 DIQMTQSPSSLSASVGDRVTITCQASQDIIKYLNWYQQTPGKAPKLLIYEASNLQAGVPS 60 DR PIR; A01861; KIHUAG.
~ DR HSSP; P01607; lBWW.

0y 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKR 108 DR GO; GO:0005576; C:extracellu1ar; NAS.
llllllllll I ||||||l|| llllllll ==|=||||ll|2=| I DR GO; Go 0003823: F=antigen binding; NAS-

Db 61 RFSGSGSGTDYTFTISSLQPEDIATYYCQQYQSLPYTFGQGTKLQITR 108 DR GO; G0:0006955; P:immune response; NAS.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003596; Ig_v.

RESULT 13 DR Pfam; PF00047; ig; l.
QSULVO DR SMART; SM00406; IGV; 1.
ID Q9UL70 . PRELIMINARY; PRT; 108 AA. DR PROSITE; P850835; IG_LIKE; 1.
AC 090L70; KW Hence-Jones protein; Direct protein sequencing;
DT 01-MAY-2000 (TrEMBLrel. 13, Created) Kw Immunoglobulin v region.
DT 01-MAY-2000 (TrEMBLrel. 13, Last sequence update) FT DOMAIN 1 23 Framework-1.
DT 01—OCT-2003 (TrEMBLrel. 25, Last annotation update) FT DOMAIN 24 34 Complementarity-determining-1.
DE Myosin-reactive immunoglobulin light chain variable region FT DOMAIN 35 49 Framework-2.
DE (Fragment). , FT DOMAIN 50 56 Complementarity-determining-2.OS Homo sapiens (Human). FT DOMAIN s7 88 Framework-3.
0C Eukaryota; Metazoa; Chordata; Craniata; Vertebrate; Euteleostomi; FT 'DOMAIN 89 97 Complementarity-determining-3.
0C Mammalia; Rutheria; Primates; Catarrhini; Hominidae; Homo. FT DOMAIN 98 107 Framework-4.
OX NCBI_TaxID=9606; FT DISULFID 23 88
RN [1] FT NON_TER 108 108
RP SEQUENCE PROM N.A. SQ SEQUENCE 108 AA; 11992 MW; EBB3B246C18FOC4F CRC64;
RX MEDLINE=98277139; PubMed=9614934; DOI=10.1006/c11n.1998.4531; .
RA Wu X., Liu 8., Van der Merwe P.L., Kalis N.N., Berney S.M., Query Match 81.1%; Score 467; DE 1; Length 108;
RA Young D.C.; Best Local similarity 82.4%; Pred. No. 2.8e-40;
RT "Myosin-reactive autoantibodies in rheumatic carditis and normal Matches 89; Conservative 7; Mismatches 12; Indels 0; Gaps 0;RT fetus."; .
RL Clin. Immunol. Immunopathol. 87:184-192(1998). Qy 1 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPS 60
DR amen; AF035044; aansszao.1; -. IllllllHllllllllllllll Illll==ll|||ll Illll=|l| l=| =l|||
DR PIR; PH0863; PH0863. Db 1 DIQMTQSPSSLSASVGDRVTITCQASQDINHYLNWYQQGPKKAPKILIYDASNLETGVPS 60DR HSSP; 901607; IBWW.

DR InterPro; IPR007110; Ig-like. Qy 61 RFSGSGSGTDFTLTISSLQPEDFATYYCQOYSTVPWTPGQGTKVEIKR 108
DR Interpro; IPRooasss; Ig_v. lllllllllll Ill IIIII IIIIIIII |=Ill|l|ll=|l||
DR SMART; SM00406; IGV; 1. Db 61 RFSGSGFGTDFTFTISGLQPEDIATYYCQQYDTLPRTFGQGTKLEIKR 108
DR PROSITE; 9850835; IG_LIKE; 1.
FT NON_TER 1 1
FT NON_TER 108 108 RESULT 15
SO SEQUENCE 108 AA; 11633 MW; B7BEDC3E41FCCA37 CRC64; 072473

ID .072473 PRELIMINARY; PRT; 234 AA.
Query Match 81.2%; Score 468; DE 2; Length 108; AC o7z473;
Best Local similarity 84.3%; Pred. No. 2.2e-40; DT 01—0CT-2003 (TrEMBLrel. 25, Created)
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DT 01—OCT-2003 (TrEMBLrel. 25, Last sequence update)
DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update)
DE Hypothetical protein.
OS Homo sapiens (Human).
0C rEukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
0C Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
RC TISSUEabung;

MEDLINE=22388257; PubMed=12477932; DOI=10.1073/pnas.242603899;
Strausberg R.L., Feingold E.A., Grouse L.H., Derge J.G.,
Klausner R.D., Collins F.S., wagner L., shenmen C.M., Schuler G.D.,
Altschul S.P., Zeeberg B., Buetow K.H., SchaeEer C.F., Bhat N.K.,
Hopkins R.F., Jordan H., Moore T., Max 8.1., Wang J., Hsieh F.,
Diatchenko L., Marusina K., Farmer A.A., Rubin G.M., Hong L.,
Stapleton M., Scares M.B., Bonaldo M.F., Casavant T.L., Scheetz T.E.,
Brownstein M.J., Usdin T.B., Toshiyuki S., Carninci P., Prange C.,
Raha 8.8., Loquellano N.A., Peters G.J., Abramson R.D., Mullahy S.J.,
Bosak S.A., McEwan P.J., McKernan K.J., Malek J.A., Gunsratne P.H.,
Richards 8., Harley K.C., Hale 8., Garcia A.M., Gay L.J., Hulyk S.W.,
Villalon D.K., Muzny D.M., Sodergren E.J., Lu X., Gibbs R.A., .
Pahey J., Helton E., Ketteman M., Madan A., Rodrigues 8., Sanchez A.,
whiting M., Madan A., Young A.C., Shevchenko Y., Bouffard G.G.,
Blakesley R.W., Touchman J.w., Green E.D., Dickson M.C.,
Rodriguez A.C., Grimwood J., Schmutz J., Myers R.M., Butterfield Y.S.,
Krzywinski M.I., Skalska u., Smailus D.E., Schnerch A., Schein J.E.,
Jones S.J., Marra M.A.;
"Generation and initial analysis of more than 15,000 full-length human

RT and mouse cDNA sequences.";Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).RL
RN [2]
RP SEQUENCE FROM N.A.

. RC TISSUEaLung;RA
RL
DR

E§§§§§§§§§§§§§§§§§§
Strausberg R.;
Submitted (AUG-2003) to the EMBL/GenBank/DDBJ databases.
EMBL; 8C056256; AAH56256.1; -.

DR HSSP; 901834; 1HEZ.
DR InterPro; IPR007110; Ig-like.
DR InterPro; IPR003597; Ig_c1.
DR InterPro; IPR003006; Ig_MHC.
DR InterPro; IPR003596; Ig_v.
DR Pfam; PF07654; Cl-set; 1.
DR SMART; SM00406; IGV; 1.
DR PROSITE; P850835; IG_LIKE; 2.
DR PROSITB; 9800290; IG_MHC; UNKNOWN_1.
Kw Hypothetical protein. .
SQ SEQUENCE 234 AA; 25674 NW; 1A2C2598ABSIECOF CRC64:

Query Match 80.7%; Score 465; D8 2; Length 234;
Best Local similarity 81.7%; Pred. No. 1.1e-39;
Matches 89; Conservative 6; Mismatches 14; Indels 0; Gaps 0;

°” 2 WW???TL???VT?TTTTWW”?SNTTNTT‘I’?TTTT??KVTTTFTfs’I‘HT‘I’Y‘fTT 61
Db 22 IEMTospssESASTGDRVTITCRAsosIGéYLAWYQQKPGKAPéLLIYAASTLQSGVPSR 81

0y 62 FSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTV 110
lHIIlHIH H H HIHIHIH llHIHIHIHIHI

Db 82 FSGSASGTDFTLSISCLQSEDFATYYCQQYYTYPWTFGQGTKVEIKRTV 130

Search completed: March 14, 2005, 20:49:18Job time : 77.193 secs

Page 8
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GenCore version 5.1.6
Copyright (c) 1993 — 2005 Compugen Ltd.

OM protein - protein search, using sw model
Run on:

Title:
Perfec
Sequen

t score:
ce:

Scoring table:

Searched:

Total number of hits satisfying chosen parameters:

March 14, 2005, 20:22:02 ; Search time 43.9912 Seconds
(without alignments)

us-09-723-752b-7.rapb

884.760 Million cell updates/sec
US-09-723-7S2Be7
655
1 EVOLVESGGGLVQPGGSLRL .......... YPHYYGSSHWYFDVWGQGTL 118

BLOSUM62
Gapop 10.0 , Gapext 0.5

1396920 seqs, 329844858 residues

1396920

Minimum DB seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%
Maximum Match 100%
Listing first 45 summaries

Databa

HDHF‘H
un~r10\om«qa\mt>ulow

se

Pred. No.

Published_Applications_AA: '
1: /cgn2_6/ptodata/2/pubpaa/Uso7_PUBCOMB. pep. '
2: /cgn2__6/ptodata/2/pubpsa/PCT_NEw_PUB. pep. '
3: /cgn2_6/ptodata/2/pubpaa/Usos_NEw_PUB. pep: '
4: /cgn2_6/ptodata/2/pubpaa/Uso6_PUBCOMB. pep:'
5: /cgn2__6/ptodata/2/pubpsa/Uso7_NEW_PUB. pep: '
6: /cgn2_6/ptodata/2/pubpaa/PCTUS_PUBCOMB. pep: '
7: /cgn2_6/ptodata/2/pubpaa/Usoe_NEW_PUB. pep. '
8: /cgn2_6/ptodeta/2/pubpaa/USOB_PUBCOMB. pep. *
9: /cgn2_6/ptodats/2/pubpaa/USO9A_PUBCOMB. pep: '
10: /cgn2_6/ptodata/2/pubpaa/USO9B_PUBCOMB. pep: *
11: /cgn2_6/ptodata/2/pubpaa/USO9C_PUBCOMB. pep: '
12: /cgn2_6/ptodata/2/pubpaa/Uso9_NEW_PUB. pep: '
13: /cgn2:6/ptodata/2/pubpaa/U810A_PUBCOMB. pep:'
14: /cgn2_6/ptodata/2/pubpaa/USIOB:PUBCOMB. pep: '
15: /cgn2_6/ptodata/2/pubpaa/USloc_PUBCOMB. pepz'
16: /cgn2_6/ptodata/2/pubpaa/USlOD_PUBCOMB. pep:'
17: /cgn2_6/ptodata/2/pubpas/USlO_NEw_PUB. pep. *
18: /cgn2M6/ptodata/2/pubpaa/U511_NEWPUB. pep: 8
19: /cgn2_6/ptodata/2/pubpaa/U860_NEW_PUB. pepz‘
20: /cgn2_6/ptodata/2/pubpaa/Usso PUBCOMB. pep: *

is the number of results predicted by chance to have a

I

score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

%
SUMMARIES

Query
Match Length DB ID Description

100.0 118 9 US-09-056-1608-108 Sequence 108, App
100.0 118 14 US-10-234~671-7 Sequence 7, Appli
100.0 118 14 US-10o234-671—106 Sequence 106, App
100.0 118 15 US-10-624-153-96 Sequence 96, Appl
100.0 123 9 US-09-056—1608—7 Sequence 7, Appli
100.0 123 13 US-10-153-159-1 Sequence 1, Appli
100.0 123 13 US-10-153-159-14 Sequence 14, Appl
100.0 123 14 US-10-153-176-1 Sequence 1, Appli
100.0 123 14 03-10-153-176-14 Sequence 14, Appl
100.0 123 15 US-10-443-134A-1 Sequence 1, Appli
100.0 123 15 US—lOo443—134A-14 Sequence 14, Appl
100.0 123 16 US-10~723-434-55 Sequence 55, Appl
100.0 123 17 03-10-877-532-8 Sequence 8, Appli

123 16 US-10-723-434-75
123 16 US-lO-723-434—77
123 16 US-10-723-434-84

43 636 97.
44 636 97.
45 636 97.

14 655 100.0 231 15 US-lO-364-953-2
15 651 99.4 118 9 US’O9-056-16OB-110
16 651 99.4 118 14 US-10-234-671-108
17 650 99.2 123 15 US-lO-443-134A-126
18 650 99.2 123 16 US-10-723-434-104
19 649 99.1 123 15 US-10-443-134A-129
20 649 99.1 123 16 US-10-723-434-70
21 646 98.6 123 16 US-10-723-434-103
22 645 98.5 123 16 US-10-723-434-59
23 644 98.3 118 9 US-09-056-1608-112
24 644 98.3 118 14 05-10-234-671-110
25 644 98.3 118 15 US-10-624-1S3-97
26 644 98.3 123 15 US-10-443-134A-128
27 644 98.3 123 16 US-10-723-434-105
28 644 98.3 231 15 US-10-364—953-5
29 643 98.2 123 16 US-10-723-434-69
30 642 98.0 118 9 US-09-056-16OB-114
31 642 98.0 118 14 08-10-234-671-112
32 642 98.0 123 16 US-10-723-434-65
33 638 97.4 123 9 US-O9-056-1608-16
34 638 97.4 123 14 US-lO-234-671-16
35 638 97.4 123 15 US-10-443-134A-130
36 638 97.4 123 16 US-lO-723-434—67
37 638 97.4 123 16 US-10-723-434-101
38 638 97.4 123 16 US-10-723-434-102
39 638 97.4 231 15 US-10-364-953-9
40 637 97.3 118 9 US-O9-056-1608-106
41 637 97.3 118 14 USelO-234-671-104
42 636 97.1 123 15 US-10-443-134A-131

1
1
1

ALIGNMENTS

RESULT 1
US-09-056-1608-108
; Sequence 108, Application US/090561608Patent No. US20020032315A1

GENERAL INFORMATION:
APPLICANT: Baca, Manuel
APPLICANT: Wells, James A.
APPLICANT: Presta, Leonard G.
APPLICANT: Lowman, Henry B.
APPLICANT: Chen, Yvonne M.
TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSES: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/O9/056,16OB
FILING DATE: 06-Apr-1998CLASSIFICATION: 424

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 60/054,856
FILING DATE: 06-AUG~1997

ATTORNEY/AGENT INFORMATION:
NAME: Hasak, Janet 8.
REGISTRATION NUMBER: 28,616
REFERENCE/DOCKET NUMBER: P1093R2

TELECOMMUNICATION INFORMATION:

Regeneron Exhibit 1024.0973
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Sequence 2, Appli
Sequence 110, App
Sequence 108, App
Sequence 126, App
Sequence 104, App
Sequence 129, App
Sequence 70, Appl
Sequence 103; App
Sequence 59, Appl

Sequence 112, App
Sequence 110, App
Sequence 97, Appl
Sequence 128, App
Sequence 105. App
Sequence 5, Appli
Sequence 69. Appl

Sequence 114, App
Sequence 112, App
Sequence 65, Appl

Sequence 16, Appl
Sequence 16, Appl
Sequence 130, App
Sequence 67, Appl
Sequence 101, App
Sequence 102, App
Sequence 9, Appli

Sequence 106, App
Sequence 104, App
Sequence 131, App
Sequence 7s, Appl
Sequence 77, Appl
Sequence 84, Appl
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, TELEPHONE: 650/225-1896
1 TELEFAX: 650/952-9881
1 INFORMATION FOR SEQ ID NO: 108:
; SEQUENCE CHARACTERISTICS:
, LENGTH: 118 amino acids
; TYPE: Amino Acid
; TOPOLOGY: Linear
US-09-056-16OB-108

Query Match 100.0%; Score 655; DE 9; Length 118;
Best Local similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
HIHIHIHIlHIHIH|HIHIHIHIHIHIHIHIHIHIHIHIHDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 6O

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
||HIHIHIHIHIHIHIHIHIHIHIHIHIHIHlHIHIHIHDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 2US-10-234—671-7
; Sequence 7, Application US/10234671
; Publication No. U320030190317A1
; GENERAL INFORMATION:
; APPLICANT: Baca, Manuel
7 Wells, James A.
, Presta, Leonard G.
. Lowman, Henry B.
, Chen, Yvonne M.
, TITLE OF INVENTION: ANTI~VEGF ANTIBODIES
; NUMBER OF SEQUENCES: 131
2 CORRESPONDENCE ADDRESS:
; ADDRESSEE: Genentech, Inc.
, STREET: 1 DNA Way
; CITY: South San Francisco
; STATE: California
7 COUNTRY: USA
, ZIP: 94080
; COMPUTER READABLE FORM:
, MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
; COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC-DOS/MS-DOS
; SOFTWARE: WinPatin (Genentech)
I CURRENT APPLICATION DATA:
; APPLICATION NUMBER: US/10/234,671
; FILING DATE: 03-Sep—2002
I CLASSIFICATION: <Unknown>
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: 09/056160
; FILING DATE: 06-APR-1998
, APPLICATION NUMBER: 60/125446
; FILING DATE: 07-APR-1997
; APPLICATION NUMBER: 60/054856
, FILING DATE: 06-AUG-1997
; ATTORNEY/AGENT INFORMATION:
; NAME: Cui, Steven X.
; REGISTRATION NUMBER: 44,637
, REFERENCE/DOCKET NUMBER: P1093R2C1
; TELECOMMUNICATION INFORMATION:
, TELEPHONE: 650/225-8674
, TELEFAX: 650/952-9881
, INFORMATION FOR SEQ ID NO: 7:
l SEQUENCE CHARACTERISTICS:
; LENGTH: 118 amino acids
, TYPE: Amino Acid
, TOPOLOGY: Linear
; SEQUENCE DESCRIPTION: SEQ ID NO: 7:
US-10-234-671~7

Query Match 100.0%; Score 655; DE 14; Length 118;

\

us-09-723-752b-7.rapb . Page 2

Best Local similarity 100.0‘; Pred. No. 2.1e—47;
Matches 118; Conservative 0; Mismatches o; Indels 0; Gaps 0;

Qy ‘ 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
HI|lHlIIHlllHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIII

Db 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
IHIIIH|llHIllH|IIH|llHIIIHIIIHIIIHIIIHIIIHIIIHDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 3 ‘
08-10-234-671-106
; Sequence 106, Application US/10234671
; Publication No. 0820030190317A1

GENERAL INFORMATION:
APPLICANT: Baca, Manuel

Wells, James A.
Presta, Leonard G.
Lowman, Henry B.
Chen, Yvonne M.

TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSES: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94000

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: Pc-Dos/Ms-Dos
SOFTWARE: winPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/lO/234,671
FILING DATE: 03-Sep-2002
CLASSIFICATION: <Unknown>

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 09/056160
FILING DATE: O6—APR-1998
APPLICATION NUMBER: 60/126446
FILING DATE: 07-APR-1997
APPLICATION NUMBER: 60/054856
FILING DATE: 06-AUG-1997q..-..M-.M..»\.»..m..»-.w..hi.m~.m..n..n..N-.M~.m-.»-.w-.n-.h-.m-.w ATTORNEY/AGENT INFORMATION: '
NAME: Cui, Steven x.
REGISTRATION NUMBER: 44,637
REFERENCE/DOCKET NUMBER: P1093R2C1

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-8674
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 106:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: Amino Acid
TOPOLOGY: Linear

SEQUENCE DESCRIPTION: SEQ ID NO: 106:_
5—10-234-671-106

Query Match 100.0%; Score 655; DB 14; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative 0; Mismatches o; Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
l|IHII|HIllHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHDb l EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
|HlllHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHIIIHDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

Regeneron Exhibit 1024.0974
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RESULT 4
US-lOe624-153-96

Sequence 96, Application US/10624153
Publication No. US20040086502A1
GENERAL INFORMATION:

APPLICANT: CHEN, YVONNE M.
APPLICANT: LOWMAN, HENRY B.
APPLICANT: MULLER, YVES
TITLE OF INVENTION: ANTIBODY VARIANTS
FILE REFERENCE: P1469R1C1
CURRENT APPLICATION NUMBER: US/10/624,153
CURRENT PILING DATE: 2003-07-21
PRIOR APPLICATION NUMBER: US 09/440,781
PRIOR FILING DATE: 1999-11-16
PRIOR APPLICATION NUMBER: US 60/108,945
PRIOR FILING DATE: 1998‘11-18
NUMBER OF SEQ ID NOS: 99

SEQ ID NO 96
LENGTH: 118
TYPE: PRT
ORGANISM: artificial sequenceFEATURE:
OTHER INFORMATION: sequence is synthesizedFEATURE:
NAME/KEY: artificial
LOCATION: 1-118
OTHER INFORMATION: humanized antibody heavy chain variable domain8-10-624~153-96

c»~.~.~...~.~.~.~.~.~.‘.~.~.~.~.~.~.-.~.~.‘9~.~.
Query Match 100.0t; Score 655; DE 15; Length 118;
Best Local Similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative o; Mismatches 0; Indels o; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY so
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIDb 1 EVOLVESGGGLVOPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY so

oy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHI

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 11s

RESULT 5
US—09-056-16OB-7
; Sequence 7, Application 08/090561608

Patent No. US20020032315A1
GENERAL INFORMATION:

APPLICANT: Baca, Manuel
APPLICANT: Wells, James A.
APPLICANT: Presta. Leonard G.
APPLICANT: Lowman, Henry B.
APPLICANT: Chen, Yvonne M.
TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSEE: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080 -

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible -
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: WinPatin (Genentech)

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/056,1608
FILING DATE: 06—Apr-1998
CLASSIFICATION: 424

PRIOR APPLICATION DATA:

I'

2 PRIOR APPLICATION NUMBER: us 60/284,407W

U

us-O9-723-752b-7.rapb ‘ Page 3

APPLICATION NUMBER: 60/054,856
FILING DATE: 06-AUG-1997

ATTORNEY/AGENT INFORMATION:
NAME: Hasak, Janet E.
REGISTRATION NUMBER: 28,616
REFERENCE/DOCKET NUMBER: P1093R2TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1896
TBLEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 7:
SEQUENCE CHARACTERISTICS:

LENGTH: 123 amino acids
.TYPE: Amino AcidTOPOLOGY: Linear

(21--.~.~.~.~...‘.~.~.~.-.~.~.
S-O9-OSS-l60B-7

Query Match 100.0%; Score 655; DE 9; Length 123:
Best Local Similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative 0; Mismatches o; Indels 0; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
Illlllllll||||ll||ll||H||||llllllI|llllllllllllllllllllllll

Db 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
llllllllllllllllIllllllllllllllllllllll lllllllllllllllllllDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 113

RESULT 6
US-10-153—159-1
; Sequence 1, Application US/10153159Publication No. U520020177170A1

GENERAL INFORMATION:
APPLICANT: Luo, Peter
APPLICANT: Hsieh, Mark
APPLICANT: Zhong, Pingyu
APPLICANT: Wang, Caili
TITLE OF INVENTION: STRUCTURE-BASED SELECTION AND AFFINITY MATURATION OF ANTIBODY LIE
TITLE OF INVENTION: SILICO
FILE REFERENCE: 26050-704
CURRENT APPLICATION NUMBER: US/10/153,159
CURRENT FILING DATE: 2002-05-20
PRIOR APPLICATION NUMBER: US 10/125,687
PRIOR FILING DATE: 2002-04—17

PRIOR FILING DATE: 2001—04-17
NUMBER OF SEQ ID NOS: 125
SOFTWARE: PatentIn version 3.1

SEQ ID NO 1
LENGTH: 123
TYPE: PRT
ORGANISM: Artificial SequenceFEATURE:
OTHER INFORMATION: VH of parental anti-VEGF antibody5-10-153-159-1

Query Match 100.0%; Score 655; DE 13; Length 123;
Best Local Similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative o; Mismatches 0; Indels 0; Gaps 0;

Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
Illlllllllll||l|||l||l|||l|| l|||||ll|l||l||ll|lll| |l||||l|||

Db l EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
llIIIllll|IIIIIIIIIIIIIIIIIIIIIIII Illlllllllllllllllllllll

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 7
US-lO-153-159-14
; Sequence 14, Application US/10153159
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Publication No. U820020177170A1
GENERAL INFORMATION:

APPLICANT: Luo, Peter
APPLICANT: Haieh, Mark
APPLICANT: zhong, Pingyu

, APPLICANT: Wang, CailiTITLE OF INVENTION: STRUCTURE-BASED SELECTION AND AFFINITY MATURATION OF ANTIBODY LI
TITLE OF INVENTION: SILICO
FILE REFERENCE: 26050-704
CURRENT APPLICATION NUMBER: US/lO/lS3,159
CURRENT FILING DATE: 2002-05-20
PRIOR APPLICATION NUMBER: US 10/125,687
PRIOR FILING DATE: 2002-04-17
PRIOR APPLICATION NUMBER: US 60/284,407
PRIOR FILING DATE: 2001-04-17
NUMBER OF SEQ ID NOS: 125
SOFTWARE: PatentIn version 3.1

SEQ ID NO 14
LENGTH: 123
TYPE: PRT
ORGANISM: Artificial SequenceFEATURE: ~
OTHER INFORMATION: VH of AM2-ccPv

8-10-153-159—14

(3..-...~.-.\.~.-.~.-.~.~.......-.~.~.......‘.~.
Query Match 100.0%; Score 655; DB 13; Length 123;
Best Local Similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps O;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 113
IIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRABDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 8
08-10-153-176-1
; Sequence 1, Application US/10153176
; Publication No. USZOO30022240A1
; GENERAL INFORMATION:
; APPLICANT: Luo, Peter
; APPLICANT: Hsieh, Mark
, APPLICANT: Zhong, Pingyu
; APPLICANT: Wang, Caili
; APPLICANT: Cao, Yicheng
, APPLICANT: Li, Shengfeng
, APPLICANT: Liu, Shengjiang
, TITLE OF INVENTION: GENERATION AND AFFINITY MATURATION OF ANTIBODY LIBRARY IN SILICO
, FILE REFERENCE: 26050-701
, CURRENT APPLICATION NUMBER: US/10/153,176
; CURRENT FILING DATE: 2002-05-20
; PRIOR APPLICATION NUMBER: US 10/125,687
; PRIOR FILING DATE: 2002-04-17
; PRIOR APPLICATION NUMBER: US 60/284,407
, PRIOR FILING DATE: 2001-04-17
, NUMBER OF SEQ ID NOS: 125
, SOFTWARE: PatentIn version 3.1
, SEQ ID NO 1
, LENGTH: 123
, TYPE: PRT
; ORGANISM: Artificial Sequence
, FEATURE:
; OTHER INFORMATION: VH of parental anti-VEGP antibodyUS-10-153-176-1

Query Match 100.0%; Score 655; DE 14; Length 123;
Best Local Similarity 100.0%; Pred. No. 2.1e—47;
Matches 118; Conservative 0; Miematches 0; Indels 0; Gaps 0;

_ Qy l EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

\
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HIHIHIHIHIHIHIHIHIHIHIHIHIHIHLHIHIHIHIHI
Db 1 EVOLVESGGGLVOPGGSLRLSCAASGYTFTNYGMNWVROAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 110
IIHIHIHIHIHIHIHIHiHIHIHIHIHIHIHIHIHIHIHDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 9
US-10-153-176-14
; Sequence 14, Application 08/10153176
; Publication No. US20030022240A1
; GENERAL INFORMATION:
; APPLICANT: Luo, Peter
; APPLICANT: Hsieh, Mark
; APPLICANT: zhong, Pingyu
; APPLICANT: Wang, Caili
; APPLICANT: Cao, Yicheng
; APPLICANT: Li, Shengfeng:
; APPLICANT: Liu, Shengjiang
; TITLE OF INVENTION: GENERATION AND AFFINITY MATURATION OF ANTIBODY LIBRARY IN SILICO
; FILE REFERENCE: 26050-701
; CURRENT APPLICATION NUMBER: US/10/153,176
; CURRENT FILING DATE: 2002-05—20
; PRIOR APPLICATION NUMBER: US 10/125,687
; PRIOR FILING DATE: 2002-04-17
; PRIOR APPLICATION NUMBER: US 60/284,407
; PRIOR FILING DATE: 2001-04-17
; NUMBER OF SEQ ID NOS: 125
; SOFTWARE: PatentIn version 3.1
; SEQ ID NO 14
; LENGTH: 123
; TYPE: PRT
; ORGANISM: Artificial Sequence
; FEATURE:
; OTHER INFORMATION: VH of AM2-CcFv
US-10-153-176-14

Query Match 100.0%: Score 655; DB 14; Length 123;
Best Local Similarity 100.0%; Pred. No. 2.1e—47;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

°’ 1 ”mm“”“1“foTfi??fifTTTfW?TT?TTT?YWYWW??? 6°IIHIHIHIHIH
Db 1 EUQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMMWVROAPGKGLEWVGWINTYTGEPTY 60

°’ “ fi‘i‘f‘fi‘f‘ffff’rfiffi'fi‘fWW?TTT??T?YTTT?TTTTTffff’fTT‘i‘WTffiTT “8Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGOGTL 118

RESULT 10
US-lO-443-134A-l
; Sequence 1, Application 05/10443134APublication No. US20040010376A1

GENERAL INFORMATION:
APPLICANT: Luo, Peizhi
APPLICANT: Hsieh, Mark
APPLICANT: Zhong, Pingyu
APPLICANT: Wang, Caili
APPLICANT: Cao, Yicheng
APPLICANT: Liu, Shengjiang
TITLE OF INVENTION: GENERATION AND SELECTION OF PROTEIN LIBRARY IN SILICO
FILE REFERENCE: 26050—709
CURRENT APPLICATION NUMBER: US/10/443,134A
CURRENT FILING DATE: 2003-05-20
PRIOR APPLICATION NUMBER: US 10/125,687
PRIOR FILING DATE: 2002-04-17
PRIOR APPLICATION NUMBER: US 60/284,407
PRIOR FILING DATE: 2001-04-17
PRIOR APPLICATION NUMBER: US 10/153,176
PRIOR FILING DATE: 2002-05-20
PRIOR APPLICATION NUMBER: US 10/153,159
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PRIOR FILING DATE: 2002-05-20
NUMBER OF SEQ ID NOS: 131
SOFTWARE: PatentIn version 3.1

SEQ ID NO 1
LENGTH: 123
TYPE: PRT
ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: VH of parental anti-VEGF antibodyS-lO-443-134A~l
c..~aMCMCaC

Query Match 100.0§; Score 655; DE 15; Length 123;
Best Local Similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps O;

Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IIHIIHIIHllIHI|HIIHIIHIIHIIHIIHIIHIIHIIHIIHIII

Db 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
HIHIHIHIlHIHIHIHIHIHIHIHIHIHIHIHIHIHIHI

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 11
US-lO-443-134A-14
; Sequence 14, Application US/10443134A

Publication No. 0520040010376A1
GENERAL INFORMATION:

APPLICANT: Luo, Peizhi
APPLICANT: Hsieh, Mark
APPLICANT: zhong, Pingyu
APPLICANT: Wang, Caili
APPLICANT: Cao, Yicheng

I

I
I

, APPLICANT: Liu, Shengjiang
; TITLE OF INVENTION: GENERATION AND SELECTION OF PROTEIN LIBRARY IN SILICO
; FILE REFERENCE: 26050-709
; CURRENT APPLICATION NUMBER: US/10/443II34A
, CURRENT FILING DATE: 2003-05-20
, PRIOR APPLICATION NUMBER: US 10/125,687
; PRIOR FILING DATE: 2002-04-17
, PRIOR APPLICATION NUMBER: US 60/284,407
; PRIOR FILING DATE: 2001-04-17
; PRIOR APPLICATION NUMBER: US 10/153,176

PRIOR FILING DATE: 2002-05-20
PRIOR APPLICATION NUMBER: US 10/153,159
PRIOR FILING DATE: 2002-05-20
NUMBER OF SEQ ID N08: 131

- SOFTWARE: PatentIn version 3.1
SEQ ID NO 14

I
I
I
I
I
I
;
x

; ORGANISM: Artificial SequenceI
I
U

LENGTH: 123
TYPE: PRT

FEATURE:
OTHER INFORMATION: VH of AM2-chv

3-10-443-134A-14

Query Match 100.0%; Score 655; DB 15; Length 123;
Best Local Similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative 0; Mismatches o; Indels o; Gaps o;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
HIHIHIHIIHlHlHlHIHIHIHIHIHIHIHIHIHIHIHIHDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
HlllHIIIH|IIHIIIHIIIHIIIHIIIHIILHIIIHIIIHIIIHI

Db 61 AADFKRRFTFSLDTSKsTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 12
US-10-723-434-55
; Sequence 55, Application US/10723434

us-09-723-752b-7.rapb

C‘.~.~.~.~.........~.1.~.-.—...~.~.~.~.~.~.-.~.~.~.~...
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Publication No. USZOO40133357A1
GENERAL INFORMATION:

APPLICANT: zhong, Pingyu
APPLICANT: Luo, Peizhi
APPLICANT: Wang, Kevin C.
APPLICANT: Heieh, Mark
APPLICANT: Li, Yan
TITLE OF INVENTION: HUMANIZED ANTIBODIES AGAINST VASCULAR ENDOTHELIAL GROWTH FACTOR
FILE REFERENCE: 26050-709.501
CURRENT APPLICATION NUMBER: us/10/723.434
CURRENT FILING DATE: 2003-11-26
PRIOR APPLICATION NUMBER: US 60/284,407
PRIOR FILING DATE: 2001-04-17
PRIOR APPLICATION NUMBER: US 10/125,687
PRIOR FILING DATE: 2002-04-17
PRIOR APPLICATION NUMBER: US 10/153,176PRIOR FILING DATE: 2002-05-20
PRIOR APPLICATION NUMBER: US 10/443,134
PRIOR FILING DATE: 2003-05-20
NUMBER OF SEQ ID NOS: 156
SOFTWARE: PatentIn version 3.1

SEQ ID NO 55 -
LENGTH: 123
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE: ‘
OTHER INFORMATION: VH

s—10-723-434-55

Query Match 100.0%;
Best Local Similarity 100.0%;
Matches 118; Conservative 0;

Score 655; DE 16;
Pred. No. 2.1e-47;

Mismatchea 0;

Length 123;

Indels 0; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
D llHlllHlllHlllHlIIHIIIHIIIHIIIHIIIHIlllHlllHlllH

b 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYPDVWGQGTL 118

ID

R
U

l
i
i
i
i
i
F
i
I'
I
i
i
i
I‘
i
i
i
i
i

b 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

ESULT 13
5-10-877-532-8
Sequence 8, Application US/10877532
Publication No. U820050038231A1
GENERAL INFORMATION:

APPLICANT: FAHRNER, ROBERT L.
APPLICANT: LAVERDIERE, AMY
APPLICANT: MCDONALD, PAUL J2
APPLICANT: O'LEARY, RHONA M.
TITLE OF INVENTION: REDUCING PROTEIN A LEACHING DURING PROTEIN A AFFINITY CHROMATOGR}
FILE REFERENCE: PZOlSRl
CURRENT APPLICATION NUMBER: US/10/877,532
CURRENT FILING DATE: 2004-06-24
PRIOR APPLICATION NUMBER: US 60/490,500
PRIOR FILING DATE: 2003-07-28
NUMBER OF SEQ ID NOS: 8

SEQ ID NO 8
LENGTH: 123
TYPE: PRT
ORGANISM: Artificial sequenceFEATURE:
OTHER INFORMATION: sequence is synthesized5-10-877-532-8

Query Match 100.0%; Score 655; DB 17;
Best Local similarity 100.0%; Pred. No. 2.1e-47;
Matches 118; Conservative 0; Mismatches 0;

Length 123;

Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTXTGEPTY 60
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0y 61 AADFKRRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 11a
HIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHH

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 113

RESULT 14
US-10-364-953-2
; Sequence 2, Application US/10364953
, Publication No. US20030224397A1
; GENERAL INFORMATION:-
; APPLICANT: LOWMAN, HENRY B.
, APPLICANT: MARVIN, JONATHAN S.
, TITLE OF INVENTION: ANTIBODY VARIANTS WITH FASTER ANTIGEN ASSOCIATION RATES, FILE REFERENCE: P1951R1
, CURRENT APPLICATION NUMBER: US/10/364,953
; CURRENT FILING DATE: 2003-02-11
; PRIOR APPLICATION NUMBER: US 60/355,895
; PRIOR FILING DATE: 2002-02-11
, PRIOR APPLICATION NUMBER: US 60/409,685
, PRIOR FILING DATE: 2002-09—10
, NUMBER OF SEQ ID NOS: 14
; SEQ ID NO 2
; LENGTH: 231
; TYPE: PRT
, ORGANISM: Artificial sequence
, FEATURE:
; NAME/KEY: Artificial Sequence

7 LOCATION: Full
; OTHER INFORMATION: YOlOl-VH
US-10-364-953-2

Query Match 100.0%: Score 655; DB 15; Length 231;
Best Local Similarity 100.0%; Pred. No. 3.8e-47;
Matches 118; Conservative 0; Mismatches O; Indels 0; Gaps o;

Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 6O
IIIHIIHIIIHIIHI|IHI|HIIHIIHIIIHIIHIIHIIHIIHIIH

Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
IIHIIHIIHIlIH||HI|HI|H||H||HIIHIIH||HI|HIIHI

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 15
08-09-056-1608-110
; Sequence 110, Application US/090561608
; Patent No. US20020032315A1

GENERAL INFORMATION:
APPLICANT: Baca, Manuel
APPLICANT: Wells, James A.
APPLICANT: Presta, Leonard G.
APPLICANT: Lowman, Henry B.
APPLICANT: Chen, Yvonne M.
TITLE OF INVENTION: ANTI-VEGF ANTIBODIES
NUMBER OF SEQUENCES: 131
CORRESPONDENCE ADDRESS:

ADDRESSES: Genentech, Inc.
STREET: 1 DNA Way
CITY: South San Francisco
STATE: California
COUNTRY: USA
ZIP: 94080

COMPUTER READABLE FORM:
MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: winPatin (Genentech)CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/056,1603
FILING DATE: 06-Apr-1998CLASSIFICATION: 424

us-O9-723-752b-7.rapb

cg“-.-.-.~._-.~.~.-.-.~.-.‘.-.
Qy

Db

0y

5.

Page 6

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 60/054,856
FILING DATE: 06—AUG-1297

ATTORNEY/AGENT INFORMATION:
NAME: Hasak, Janet E.
REGISTRATION NUMBER: 28,616
REFERENCE/DOCKET NUMBER: P1093R2

TELECOMMUNICATION INFORMATION:
TELEPHONE: 650/225-1896
TELEFAX: 650/952-9881

INFORMATION FOR SEQ ID NO: 110:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: Amino Acid
TOPOLOGY:V Linear

09-056-1608-110

Query Match 99.4%; Score 651; DB 9; Length 118;
Best Local Similarity 99.2t; Pred. No. 4.4e-47; ,
Matches 117; Conservative I; Mismatches 0; Indels 0; Gaps 0;

1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
HIHIHIHIHIHIHIHIHIHIHIJIHIHIHilHIHIHIHIH1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGINWVRQAPGKGLEWVGWINTYTGEPTY 60

“ “DFm”F5””3TSTATT?WTTT???1?TYTWT‘FTT??f‘f‘u’fim‘ffifi 1..IHIHIHIHIIIH
61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118Db

Search completed: March 14, 2005, 20:42:11
Job time : 44.9912 secs
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GenCore version 5.1.6
Copyright (c) 1993 - 2005 Compugen Ltd.

OM protein - protein search, using sw model

Run on: March 14, 2005, 20:30:13 J Search time 24.3246 Seconds
(without alignments)‘
362.127 Million cell updates/sec

Title: US-O9-723-752B-7
Perfect score: 655
Sequence: 1 EVQLVESGGGLVQPGGSLRL. ......... YPHYYGSSHWYFDVWGQGTL 118

Scoring table: BLOSUM62
Gapop 10.0 , Gapext 0.5

Searched: 513545 seqs, 74649064 residues

Total number of hits satisfying chosen parameters: 513545

Minimum D8 seq length: 0
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0%
Maximum Match 100%
Listing first 45 summaries

Database : Issued Patents AA:'

/cgn2_6/ptoaata/1/iaa/5A_COMB. pep: *
/cgn2:6/ptodata/1/iaa/58:COMB pep: *
/cgn2_6/ptodata/1/iaa/6A_COMB. pep: '
/cgn2_6/ptodata/1/iaa/68_COMB. pep: '
/cgn2__6/ptodata/1/iaa/PCTUS COMB. pep: *
/cgn26/ptodata/1/iaa/backfilesl. pep: '

mw-bUNH
Pred. No. is the number of results predicted by chance to have a
score greater than or equal to the score of the result being printed,
and is derived by analysis of the total score distribution.

b4
SUMMARIES é;é -3‘2‘] 2‘4

Result Query
No. Score Match Length DB ID Description

1 655 100 0 118 4 US-O9-440-781-96 Sequence 96, Appl
2 644 98 3 118 4 US-09-440-781-97 . Sequence 97, Appl
3 631.5 96 4 121 4 US-09-440-781-98 Sequence 98, Appl
4 631 96 3 491 4 US-10-011—125A-2 Sequence 2, Appli
5 620.5 94 7 121 4 US-09—440-781-99 Sequence 99, Appl
6 513.5 78.4 118 1 US-08-425—336-126 - Sequence 126, App
7 513.5 78.4 118 1 US-08-488-113B-126 Sequence 126, App
8 513.5 78.4 118 1 US-08-477-4848-126 Sequence 126, App
9 513.5 78.4 118 2 05-08-646-360-126 Sequence 126, App

10 513.5 78.4 118 3 US-08-839-765-126 Sequence 126, App
11 513.5 78.4 118 3 US-09-136-389-126 Sequence 126, App
12 513.5 78.4 118 3 US-O9-610-838-126 Sequence 126, App
13 513.5 78.4 118 4 US-09-711-485-126 Sequence 126, App
14 513.5 78.4 240 1 US-08-488-113B-147 Sequence 147, App
15 513.5 78.4 240 1 US-08-488-113B-148 Sequence 148, App
16 513.5 78.4 240 1 US-08-477-484B-147 Sequence 147, App
17 513.5 78.4 240 1 US-08—477-484B-148 Sequence 148, App
18 513.5 78.4 240 2 US-08-646-360-147 Sequence 147, App
19 513.5 78.4 240 2 US-O8-646-360-148 Sequence 148, App
20 513.5 78.4 240 3 US—08-839-765-147 Sequence 147, App
21 513.5 78.4 240 3 US-08-839-765-148 . Sequence 148, App
22 513.5 78.4 240 3 US-O9-136~389-147 Sequence 147, App
23 513.5 78.4 240 3 US-O9-136-389-148 Sequence 148, App
24 513.5 78.4 240 3 US—09-610-838-147 Sequence 147, App
25 513.5 78.4 240 3 US-09-610-838-148 Sequence 148, App
26 513.5 78.4 240 4 US-O9-711-485-147 Sequence 147, App
27 513.5 78.4 240 4 US-09-711-485-148 Sequence 148, App
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US-08-107-669D-29 Sequence 29, Appl28 499.5 76.3 118 1
29 499.5 76.3 118 1 US-08-472—788A-29 Sequence 29. Appl
30 499.5 76.3 118 2 US-08-477-5318-29 Sequence 29, Appl
31 499.5 76.3 118 2 US-08-082-842A-29 Sequence 29, Appl
32 498.5 76.1 118 1 US-08-107-66QD-67 Sequence 67, Appl
33 498.5 76.1 118 l US-OB-472-788A-89 Sequence 89, Appl
34 498.5 76.1 118 2 08-08-477-5318-67 Sequence 67, Appl
35 498.5 76.1 118 2 08-08—082-842A-89 Sequence 89, Appl
36 496.5 75.8 122 2 US-O7-934-373C-20 Sequence 20, Appl
37 496.5 75.8 122 3 US-08-437-6428-20 Sequence 20, Appl
38 496.5 75.8 122 4 US-08-146-206C-20 Sequence 20, Appl
39 496.5 .75.8 122 4 US-09-705-686-20 Sequence 20, Appl
40 496.5 75.8 122 4 US-09-705-392A-20 Sequence 20, Appl
41 496.5 75.8 122 4 US-09-705-398-20 Sequence 20, Appl
42 496.5 75.8 122 5 PCT-US93—O7832-20 Sequence 20, Appl
43 495.5 75.6 122 2 US-07-934-373C-45 Sequence 45. Appl
44 495.5 75.6 122 3 US-08-437-642B-45 Sequence 45, Appl
45 495.5 75.6 122 4 US-08-146-206C-26 Sequence 26. Appl

ALIGNMENTS

RESULT 1
US-09-440-781-96
; Sequence 96, Application US/09440781- Patent No. 6632926
- GENERAL INFORMATION:

APPLICANT: Yvonne Man-yes Chen et 31.TITLE OF INVENTION: ANTIBODY VARIANTS
FILE REFERENCE: P1469R1
CURRENT APPLICATION NUMBER: US/09/440,781
CURRENT FILING DATE: 1999-11-16

- NUMBER OF SEQ ID NOS: 99
- SEQ ID NO 96

I
.
.

:
.

I
.

; ORGANISM: artificial sequence:
I
I
.
U

LENGTH: 118
TYPE: PRT

FEATURE:
NAME/KEY: artificial
LOCATION: 1-118

~ OTHER INFORMATION: humanized antibody heavy chain variable domain8-09-440-781-96

Query Match 100.0%; Score 655; D8 4; Length 118;
Best Local Similarity 100.0%; Pred. No. 3.2e-59;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0:

°’ 1 EY°TTE?G‘7W°PGGS“f“ffiffi‘ffi’f‘ffifi’fifi‘fffififi‘fi’fTTTTTfi’TT ‘°| I III |||||||| II IDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

°’ ‘1 1‘???fi‘F‘fo‘T’T‘I’T‘T’fif‘I‘TT‘fWfi???TT‘I‘YTT‘EWTTTT‘iffTTT’i’WTffifTDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 2
US-O9-440—781-97
; Sequence 97, Application 08/09440781
; Patent No. 6632926
; GENERAL INFORMATION: .
, APPLICANT: Yvonne Man-yee Chen et a1.
, TITLE OF INVENTION: ANTIBODY VARIANTS
, FILE REFERENCE: P1469R1
; CURRENT APPLICATION NUMBER: US/O9/440,781; CURRENT FILING DATE: 1999-11-16
; NUMBER OF SEQ ID NOS: 99
; SEQ ID NO 97
, LENGTH: 118
, TYPE: PRT
, ORGANISM: artificial sequence
, FEATURE:
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; NAME/KEY: artificial
; LOCATION: 1-118
1 OTHER INFORMATION: humanized antibody heavy chain variable domain
US-09-440—751-97

Query Match 98.3%; Score 644; DE 4; Length 118;
Best Local Similarity 98.3%; Pred. No. 4.2e-58;
Matches 116; Conservative 1; Mismatches 1; Indels 0; Gaps O;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IIHIIHIIHIIHIIHIIHIII||:HIIH||HIIHIIHIIHIIHIII

Db 1 EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGOGTL 118
IIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 3
US-09-440-781-98

Sequence 98, Application 03/09440781Patent No. 6632926
GENERAL INFORMATION:

APPLICANT: Yvonne Man-yee Chen et a1.TITLE OF INVENTION: ANTIBODY VARIANTS
FILE REFERENCE: P1469R1 ,
CURRENT APPLICATION NUMBER: US/09/440,781
CURRENT FILING DATE: 1999-11-16
NUMBER OF SEQ ID NOS: 99

SEQ ID NO 98
LENGTH: 121
TYPE: PRT
ORGANISM: artificial sequenceFEATURE:
NAME/KEY: artificial
LOCATION: 1-121 .
OTHER INFORMATION: humanized antibody heavy chain variable domain

C‘------~:-~.‘--;~"--
3-09-440-781-98

Query Match 96.41; Score 631.5; DB 4; Length 121;
Best Local Similarity 95.9%; Pred. No. 8e-57;
Matches 116} Conservative 0; Mismatches 2; Indela 3; Gaps 1;

Qy l EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFKRRFTFSLDTSKSTAYLQMNSLRABDTAVYYCAKYPHYY---GSSHWYFDVWGQGT 117
HIIH|IIHIIHIIIHIIHIIIHIIHIIHIIHII IIIHIIHIII .

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYVNERKSHWYFDVWGQGT 120

Qy 118 T 118Db 121 L 121

RESULT 4
US-10-011-125A-2
; Sequence 2, Application US/10011125A
; Patent No. 6828121
; GENERAL INFORMATION:
; APPLICANT: Chen, Christina Yu-Ching
; TITLE OF INVENTION: BACTERIAL HOST STRAINS
; FILE REFERENCE: P1804R1
; CURRENT APPLICATION NUMBER: US/10/011,125A
; CURRENT FILING DATE: 2001-12-07
; PRIOR APPLICATION NUMBER: US 60/256,162
; PRIOR FILING DATE: 2000-12-14
; NUMBER OF SEQ ID NOS: 12
; SEQ ID NO 2
; LENGTH: 491
; TYPE: PRT
; ORGANISM: Artificial Sequence

us-09-723-752b-7.rai Page 2

; FEATURE:
; OTHER INFORMATION: Sequence is synthesized.
; Patent NO. 6828121
US-10-011—125A-2

Query Match 96.3%; Score 631; DB 4; Length 491;
Best Local Similarity 94.9‘; Pred. No. 4.7e-S6;
Matches 112; Conservative 2; Mismatches 4; Indels 0; Gaps 0;

°’ 1 EV°LVESGGGLV°PGGSLRLTCAAsfifTTTT?TTTVT??T?TTTTTT?TTTTTfffiff 6°HIHIHIHIHIHIH HII =
Db 261 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWIRQAPGKGLEWVGWINTYTGEPTY 320

°Y ‘1 A”:| If‘f‘f‘f‘f'fFf”???“T“???Wfififfififif’“:I“: 5177???“le T WT??? “8
Db 321 AADFKRRFTISADTSSNTVYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 378

RESULT 5
US-O9-440-781-99
; Sequence 99, Application US/O9440781
, Patent No. 6632926

GENERAL INFORMATION:
- APPLICANT: Yvonne Man-yee Chen et a1.TITLE OF INVENTION: ANTIBODY VARIANTS

FILE REFERENCE: P1469R1
CURRENT APPLICATION NUMBER: US/09/440,781
CURRENT FILING DATE: 1999-11-16

- NUMBER OF SEQ ID N03: 99
' SEQ ID NO 99

I

I
I
I
I
I
I
i
; ORGANISM: artificial sequence
;
I
I
I
U

LENGTH: 121
TYPE: PRT

FEATURE:
NAME/KEY: artificial
LOCATION: 1-121

- OTHER INFORMATION: humanized antibody heavy chain variable domain8—09—440-781-99

Query Match 94.7‘; Score 620.5; DB 4; Length 121;
Best Local similarity 94.2‘; Pred. No. 1e-55:
Matches 114; Conservative 1; Mismatches 3; Indels 3; Gaps 1;

Qy 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHLHIHIHIHIHIHIH H HIHIHIHIHIHIHIHIHIHDb l EVOLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

W 61“’I‘DFT’I‘R‘I’TWT$T???T?T??W?TT????TYTT$?TT?TTT"'Gsffi‘fif‘m‘fflIII III
Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYVNERKSHWYFDVWGQGT 120

QY 118 L 118

Db 121 L 121

RESULT 6
US—08-425-336-126
; Sequence 126, Application US/08425336
; Patent No. 5621083

GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribsome-InactivatingTITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 140
CORRESPONDENCE ADDRESS:

ADDRESSEE: Marshall, O'Toole, Geretein, Murray & Borun
STREET: 6300 Sears Tower, 233 South Wacker Drive
CITY: Chicago
STATE: Illinois
COUNTRY: USA
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ZIP: 60606-6402
COMPUTER READABLE FORM:

MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release ”1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/OB/425,336
FILING DATE: lB-APR-1995
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 08/064,691
FILING DATE: 12-MAY-1993
APPLICATION NUMBER: US 07/901,707FILING DATE: 19-JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567FILING DATE: 04-Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: Meyers, Thomas C.
REGISTRATION NUMBER: P-36,989
REFERENCE/DOCKET NUMBER: 31394

TELECOMMUNICATION INFORMATION:
TELEPHONE: 312/474-6300
TELEFAX: 312/474—0448
TELEX: 25-3856

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

MOLECULE TYPE: protein-08-425-336-126

Query Match
Best Local similarity
Matches 92; Conservative

78.4%; Score 513.5; DB 1; Length 118;
78.6%; Pred. No. 7.5e-45;

12; Mismatches 8; Indels 5; Gaps 1;

1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGHPTY 60
IdlthlH=thllelHlHlHIHIHIHIHIV'HIDIHIH

1 EIQLVQSGGGLVKPGGSVRISCAASGXTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

61 If”???Wif‘lnf’fsTfiWWTmflTfiyfmPHYYGSSHTYTDW‘ISW 1”: : : : . I I
61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

SULT 7
'08-488-1133-126
Sequence 126, Application US/08488113BPatent No. 5744580

GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome—InactivatingTITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 169
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: Chicago
STATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release #1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/08/488,113B

us-09-723-752b-7.rai

Cm~.-.~.~.~.~.w--.~u-.~.—.~.~.~.~.~.~.~.~.-.~.~.~.~.~.m~.~.~.
Query Match
Best Local Similarity

s-

Page 3

FILING DATE: 07-JUN-1995
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/425,336
FILING DATE: 18-APR-1995

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12-MAY-1993

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/988,430
FILING DATE: 09~DEC~1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: 19-JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567
FILING DATE: 04—Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32.918
REFERENCE/DOCKET NUMBER: 11022USO7/200-70.P3.C2A

TELECOMMUNICATION INFORMATION:
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: singleTOPOLOGY: linear

MOLECULE TYPE: protein08-488-1133-126

78.4%; Score 513.5; DB 1; Length 118;
78.6%; Pred. No. 7.5e-45;

Matches 92; Conservative 12; Mismatches 8; Indels 5; Gaps 1;

0y

Db

QY

Db

1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

1 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGOGT 117
l H HlHlllth|h|H|H|H|h|= = IIHIHIH51 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

RESULT 8
US- 08-477-484B-126

; Sequence 126, Application 05/034774843l
I'
I
i
l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Patent No. 5756699
GENERAL INFORMATION:

APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-InactivatingTITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 169
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: ChicagoSTATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release #1.0, Version ”1.25CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/08/477,484B
FILING DATE: 07-JUN-1995
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; CLASSIFICATION: 530
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 08/425,336
; FILING DATE: 18-APR-1995
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 08/064,691
; FILING DATE: lZ-MAY—1993
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/988,430
; FILING DATE: 09-DEC-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/901,707
; FILING DATE: lS-JUN-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/787,567
; FILING DATE: 04-N0v-1991
; ATTORNEY/AGENT INFORMATION:
; NAME: McNicholas, Janet M.
: REGISTRATION NUMBER: 32,918
; REFERENCE/DOCKET NUMBER: 11022USO7/200-70.P3.C2A
; TELECOMMUNICATION INFORMATION:
; TELEPHONE: 312/707-8889
; TELEFAX: 312/707-9155
; TELEX: 650 388-1248
; INFORMATION FOR SEQ ID NO: 126:
; SEQUENCE CHARACTERISTICS:
; LENGTH: 118 amino acids
; TYPE: amino acid
; STRANDEDNESS: Single
; TOPOLOGY: linear
; MOLECULE TYPE: proteinUS-08-477-484B-126

Query Match 78.4%; Score 513.5; DE 1; Length 118;
Best Local similarity 78.6%; Pred. No. 7.5e-45;
Matches 92; Conservative 12; Mismatches 8; Indels 5; Gaps 1;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTPTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
hinHlHIdIthlHlHIHIHIHIHIHIHIH=HIHzHIHI

Db l EIQLVQSGGGLVKPGGSVRISCAASGYTPTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

°Y ‘1 ?“”TT“T?TT?T?T?TSTTTT?“T?T????T?YTYT“KYP“’YGSS“YTf?YT???T 117
Db 61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY----- DWYFDVWGOGT 112

RESULT 9
US-08-646-360-126
; Sequence 126, Application US/08646360
, Patent No. 5837491 -
, GENERAL INFORMATION:
, APPLICANT: Better, Marc D.
, APPLICANT: Carroll, Stephen P.
, APPLICANT: Studnika, Gary M.
; TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
; TITLE OF INVENTION: Proteins
, NUMBER OF SEQUENCES: 173
, CORRESPONDENCE ADDRESS:
, ADDRESSEE: McAndrews, Held & Malloy, Ltd.
, STREET: 500 West Madison Street, 34th floor
; CITY: Chicago
; STATE: Illinois
; COUNTRY: USA
; ZIP: 60661
1 COMPUTER READABLE FORM:
1 MEDIUM TYPE: Floppy disk
; COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC-DOS/MS-DOS
; SOFTWARE: PatentIn Release “1.0, Version #1.25
7 CURRENT APPLICATION DATA:
, APPLICATION NUMBER: US/08/646,360
, FILING DATE: 13—MAY-1996
, CLASSIFICATION: 530

us-09-723-752b-7.rai Page 4

PRIOR APPLICATION DATA:
APPLICATION NUMBER: PCT/US94/05348
FILING DATE: 12-MAY-l994

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12—MAY-1993

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/988,430
FILING DATE: O9-DEC-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: 19—JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567FILING DATE: 04-Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32,918
REFERENCE/DOCKET NUMBER: 200-70.P4

TELECOMMUNICATION INFORMATION:
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: singleTOPOLOGY: linear

MOLECULE TYPE: protein

(2‘-~.~.~.~.~.~.~.~...-...~.-.~.~.I.~.~.~.~.~.~.~...~...~.~.M
8-08-646-360-126

Query Match 78.4%; Score 513.5; DB 2; Length 118;
Best Local Similarity 78.6%; Pred. No. 7.5e-45;
Matches 92; Conservative 12; Mismatches 8; Indels 5; Gaps 1;

0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

D. 1 é;éllaééééilaéééééliééllééliLillélllléélééléiéiééllllalééL41 60
Qy 61 AADFKRRFTPSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGT 117

Db 61 ADSPILGIIIPTILSLngSILNTAYLOINSLRJLEIIIIJTAMFCTRRGY ----- DMLLIIDJIILIGOCIST 112

RESULT 10
08-08-839-765-126
; Sequence 126, Application US/08839765
, Patent No. 6146631
, GENERAL INFORMATION:
, APPLICANT: Better, Marc D.
, APPLICANT: Carroll, Stephen P.
, APPLICANT: Studnika, Gary M.
, TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
, TITLE OF INVENTION: Proteins
, NUMBER OF SEOUENCES: 169
, CORRESPONDENCE ADDRESS:
; ADDRESSEE: McAndrews, Held & Malloy, Ltd.
; STREET: 500 West Madison Street, 34th floor
; CITY: Chicago
, STATE: Illinois
, COUNTRY: USA
, ZIP: 60661
, COMPUTER READABLE FORM:
, MEDIUM TYPE: Floppy disk
. COMPUTER: IBM PC compatible
, OPERATING SYSTEM: PC-DOS/MS—DOS

SOFTWARE: PatentIn Release #1.0, Version #1.25
CURRENT APPLICATION DATA:

APPLICATION NUMBER: US/08/839,765
FILING DATE: leAPR-1997
CLASSIFICATION: 530

PRIOR APPLICATION DATA:
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APPLICATION NUMBER:
FILING DATE: US 08/425,336

18-APR-1995
PRIOR APPLICATION DATA:

APPLICATION NUMBER:
FILING DATE:

US 08/064,691
12-MAY-1993

PRIOR APPLICATION DATA:
APPLICATION NUMBER:
FILING DATE: US 07/988,430

09-DEC-l992
PRIOR APPLICATION DATA:

APPLICATION NUMBER:
FILING DATE:

I

l

; us 07/901,707
; 19-JUN-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: us 07/787,567
; FILING DATE: 04-Nov-1991
; ATTORNEY/AGENT INFORMATION:
; NAME: McNicholas, Janet M.
; REGISTRATION NUMBER: 32,918
; REFERENCE/DOCKET NUMBER: 11022USOB/200~70.P3.C3
; TELECOMMUNICATIoN INFORMATION:
; TELEPHONE: 312/707—8889
; TELEFAX: 312/707-9155
; TELEX: 650 388-1248
; INFORMATION FOR SEQ ID NO: 126:
; SEQUENCE CHARACTERISTICS:
; LENGTH :

TYPE:
118 amino acids

amino acid
; STRANDEDNESS: single; TOPOLOGY: linear
; MOLECULE TYPE: protein
08-08-839-765—126

Query Match
Best Local similarity

78.4%;
78.6%;

Score 513.5; DB 3;
Fred. No. 7.5e-45;

Length 118;

Matches 92; Conservative 12; Mismatches 8; Indels 5; Gaps 1;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
INILIHIH=HILIJIHIHIHIHIHIHIHIHILIHIthIH

Db 1 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTYz60

°’ ‘1 ?‘”?T“TTTT?T?T?TSTTfT?“TfTR?T?T?YTYTAKYP"’YGSS“TTf?VT??TT 117: : I : . . I
Db 61 ADSFKGRFTFSLDDSKNTAYLOINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

RESULT 11
US-09-136-389-126
; Sequence 126, Application US/09136389Patent No. 6146850

GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.TITLE OF INVENTION:
TITLE OF INVENTION:

.

.
i
I

; Immunotoxins Comprising Ribosome-Inactivating; Proteins
; NUMBER OF SEQUENCES: 173
; CORRESPONDENCE ADDRESS: .
; ADDRESSEE: McAndrews, Held & Malloy, Ltd.
; STREET: 500 west Madison Street, 34th floor
; CITY: Chicago
; STATE: Illinois
i COUNTRY: 'USA
; ZIP: 60661.
; COMPUTER READABLE FORM:
; MEDIUM TYPE: Floppy disk
1 COMPUTER: IBM PC compatible
; OPERATING SYSTEM: PC-DOS/MS0DOS
; SOFTWARE: PatentIn Release #1.0, Version #1.25
1 CURRENT APPLICATION DATA:
; APPLICATION NUMBER: US/09/136,389; FILING DATE:
; CLASSIFICATION:
; PRIOR APPLICATION DATA:.

APPLICATION NUMBER: 08/646,360

us-o9-7234752b-7.ra1 Page 5

FILING DATE: 13-MAY-1996
APPLICATION NUMBER: PCT/USQ4/05348
FILING DATE: 12-MAY-1994

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12-MAY-1993

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/988,430FILING DATE: 09-DEC-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: 19-JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/787,567
FILING DATE: 04-Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: MCNiChOlas, Janet M.
REGISTRATION NUMBER: 32,918
REFERENCE/DOCKET NUMBER: 200-70.P4

TELECOMMUNICATION INFORMATION:
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

' LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

MOLECULE TYPE: protein .8-09-136-389-126

Cw~.~.~.~.-.~.~.~.~.~.~.~.~.»~.~.~.~.~.~.-.‘.~.-.
Query Match 78.4%;
Best Local similarity ~ 78.6%;
Matches 92; Conservative 12;

Score 513.5; DB 3;
Fred. No. 7.5e-45;

Mismatches 8;

Length 118;

Indels 5; Gaps 1;

0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
hlH=H|H|d|H=h|HIH|H|HIHIH|HIH|H=H|H=H|H|

Db 1 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY so

0y ‘1 ?ADFKRTTTTTLIT?TSTTTTIMTITIIIITTTTYTAKYPHYYGSSHYTTIYTIIIT 117[I I : : :
Db 61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

RESULT 12
US-09-610-838-126
; Sequence 126, Application US/09610838

Patent No. 6376217
GENERAL INFORMATION:

APPLICANT: Better, Marc 0.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-InactivatingTITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 173
CORRESPONDENCE ADDRESS:

ADDRESSES: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison street, 34th floor
CITY: ChicagoSTATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-Dos
SOFTWARE: PatentIn Release $1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/610,838
FILING DATE: 06-JUL-2000
CLASSIFICATION:

PRIOR APPLICATION DATA:
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; APPLICATION NUMBER: 08/09/136,389
; FILING DATE: 18-AUG-1998 .
: APPLICATION NUMBER: 08/646,360
; FILING DATE: 13-MAY-1996
; APPLICATION NUMBER: PCT/US94/05348
; FILING DATE: 12-MAY-1994
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 08/064,691
; FILING DATE: 12—MAY-1993
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/988,430
; FILING DATE: 09-DEC-1992
; PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/901,707
; FILING DATE: 19-JUN-l992
I PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/787,567
; FILING DATE: 04-Nov-1991
; ATTORNEY/AGENT INFORMATION:
; NAME: McNicholas, Janet M.
; REGISTRATION NUMBER: 32,918
; REFERENCE/DOCKET NUMBER: 200-70.P4
; TELECOMMUNICATION INFORMATION:
; TELEPHONE: 312/707-8889
; TELEFAX: 312/707-9155
; TELEX: 650 388-1248
2 INFORMATION FOR SEQ ID NO: 126:
; SEQUENCE CHARACTERISTICS:
; LENGTH: 118 amino acids
; TYPE: amino acid
; STRANDEDNESS: single
; TOPOLOGY: linear
; MOLECULE TYPE: proteinUS-09-610-838-126

Query Match 78.4%; Score 513.5; DB 3; Length 118;
Best Local Similarity 78.6%; Pred. No. 7.5e-45;
Matches 92; Conservative 12; Mismatchee B; Indels S; Gaps 1;

°’ 1 WEE?????T?LT"SC“"??”TmffimT‘m‘fAP‘i‘fciii'VTYT’fTYTf‘f‘iTT 6°= = = ==|H| Illll |l||| | = =
Db 1 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

W ‘1 ’I‘ADTTR‘ff'f‘f‘T’WTTSTTTT?“T?TT???T?WWPHY’GSSHTTWWW
Db 61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGT----- DWYFDVWGQGT 112

RESULT 13
US-09-711-485-126

Sequence 126, Application US/09711485Patent No. 6649742
GENERAL INFORMATION:

APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-InactivatingTITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 169
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: Chicago
STATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release ”1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/09/7ll,485..C~...~.

us-09-723-752b-7.rai

S-

Page 6

FILING DATE:
CLASSIFICATION:

PRIOR APPLICATION DATA:
APPLICATION NUMBER: 08/839,765
FILING DATE:

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 08/064,691
FILING DATE: 12-MAY-1993

PRIOR APPLICATION DATA:

APPLICATION NUMBER: US 07/988,430FILING DATE: 09-DEC-1992
PRIOR APPLICATION DATA:

APPLICATION NUMBER: US 07/901,707
FILING DATE: l9-JUN-l992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: us 07/787,567
FILING DATE: 04-Nov-1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32,918
REFERENCE/DOCKET NUMBER: 110220809/200-70.P3.C3

TELECOMMUNICATION INFORMATION:
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155
TELEX: 650 388-1248

INFORMATION FOR SEQ ID NO: 126:
SEQUENCE CHARACTERISTICS:

LENGTH: 118 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

MOLECULE TYPE: protein
09-711-485—126 '

Query Match 78.4%; Score 513.5; DB 4; Length 118;
Best Local Similarity 78.6%; Pred. No. 7.5e-45;
Matches 92; Conservative 12; Mismatches 8; Indels 5; Gaps 1;

0y

Db

QY

Db

1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

1 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGT 117

61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY----- DWYFDVWGQGT 112

RESULT 14
US-

Sequence 147, Application 05/084881138Patent No. 5744580

08-488-1138-147

GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome-Inactivating
TITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 169
CORRESPONDENCE ADDRESS:

ADDRESSEE: McAndrews, Held 9 Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: Chicago
STATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PCoDOS/MS-DOS
SOFTWARE: PatentIn Release #1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/08/488,113B
FILING DATE: 07-JUN-1995
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; CLASSIFICATION: 530
I PRIOR APPLICATION DATA:
; APPLICATION NUMBER: us 08/425,336
; FILING DATE: 18-APR-1995
; PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 08/064,691
, FILING DATE: 12-MAY-1993
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: US 07/988,430
; FILING DATE: 09-DEC-1992
, PRIOR APPLICATION DATA:
; APPLICATION NUMBER: US 07/901,707
, FILING DATE: 19~JUN-1992
, PRIOR APPLICATION DATA:
, APPLICATION NUMBER: us o7/7e7,567
, FILING DATE: 04-Nov-1991
; ATTORNEY/AGENT INFORMATION:
; NAME: McNicholas, Janet M.
, REGISTRATION NUMBER: 32,918
, REFERENCE/DOCKET NUMBER: 11022USO7/200-70.P3.C2A
. TELECOMMUNICATION INFORMATION:
; TELEPHONE: 312/707-8889
; TELEFAX: 312/707-9155
; TELEX: 650 388-1248
, INFORMATION FOR SEQ ID NO: 147:
, SEQUENCE CHARACTERISTICS:
; LENGTH: 240 amino acids
, TYPE: amino acid
, TOPOLOGY: linear
, MOLECULE TYPE: protein
US-08~488-113B-147

Query Match 78.4%; Score 513.5; DB 1; Length 240;
Best Local similarity 78.6%; Pred. No. 1.7e-44;
Matches 92; Conservative 12; Mismatches 8; Indels 5; Gaps 1;

°’ 1 fY?TT????TTT°?TTT3???T???GTTTTTT?TTTY?°?TGT?T?TY?TTTT’TT?fTT 6°l l | |
Db 123 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 182

°’ 6‘ ?A°TT“?TT??T?T?T?TTTT?”T?T???$T?TTff““’P“”GSSHYTT?TT???T ‘17
Db 183 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGI----- DWYFDVWGQGT 234

RESULT 15
US-08-488-1133-148
; Sequence 148, Application US/084881138Patent No. 5744580

GENERAL INFORMATION:
APPLICANT: Better, Marc D.
APPLICANT: Carroll, Stephen F.
APPLICANT: Studnika, Gary M.
TITLE OF INVENTION: Immunotoxins Comprising Ribosome‘InactivatingTITLE OF INVENTION: Proteins
NUMBER OF SEQUENCES: 169
CORRESPONDENCE ADDRESS:

ADDRESSES: McAndrewa, Held & Malloy, Ltd.
STREET: 500 West Madison Street, 34th floor
CITY: Chicago
STATE: Illinois
COUNTRY: USA
ZIP: 60661

COMPUTER READABLE FORM:
MEDIUM TYPE: Floppy disk
COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release #1.0, Version #1.25

CURRENT APPLICATION DATA:
APPLICATION NUMBER: US/OB/488,ll3B
FILING DATE: 07-JUN-1995
CLASSIFICATION: 530

PRIOR APPLICATION DATA:

us-09-723-752b-7.ra1 Page 7

APPLICATION NUMBER: US 08/425,336
FILING DATE: le-APR-1995

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 06/064,691
FILING DATE: 12-MAY-1993-

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/988,430
FILING DATE: 09-DEC-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: US 07/901,707
FILING DATE: 19-JUN-1992

PRIOR APPLICATION DATA:
APPLICATION NUMBER: us O7/787,567
FILING DATE: 04-Nov—1991

ATTORNEY/AGENT INFORMATION:
NAME: McNicholas, Janet M.
REGISTRATION NUMBER: 32.918
REFERENCE/DOCKET NUMBER: 11022USO7/200-70.P3.C2ATELECOMMUNICATION INFORMATION:
TELEPHONE: 312/707-8889
TELEFAX: 312/707-9155TELEX: 650 388—1248

INFORMATION FOR SEQ ID NO: 148:
SEQUENCE CHARACTERISTICS:

LENGTH: 240 amino acids
TYPE: amino acid
TOPOLOGY: linear

MOLECULE TYPE: protein

C.‘-..~.~.~.-.~.~.~.-.....~.~.~.-.~.~.~.~.~...—.~.~.~.~.a.
5-08-488-1138-148

Query Match 78.4%; Score 513.5; DB 1; Length 240:
Best Local Similarity 78.6%; Pred. No. 1.7e-44;
Matches 92; Conservative 12; Mismatches 8; Indels 5; Gaps 1;

°’ 1 ?V?LVE?GGGLY°PcffL?Lff??T?TTTTTT?T?TYT?TT?TTT17”?TTTTYT??TTT 6°=l|=|l||=|l~ =: = :Db 1 EIQLVQSGGGLVKPGGSVRISCAASGYTFTNYGMNWVRQAPGKGLEWMGWINTHTGEPTY 60

°Y 61 “A”TTR?FTT?TDT?TST?T??”T?T????T?YTY?““YP“’YGSS“YT7?YT???T 117| I I = ' '
Db 61 ADSFKGRFTFSLDDSKNTAYLQINSLRAEDTAVYFCTRRGY ----- DWYFDVWGQGT 112

Search completed: March 14, 2005, 20:43:51
Job time : 25.3246 secs
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26 638 97.4 123 5 ABP61195 Abp61195 Humanised
GenCore version 5.1.6 27 638 97.4 123 8 ADG31896 Adg31896 V(H) prot

Copyright (c) 1993 - 2005 Compugen Ltd. 28 638 97.4 231 7 ADC26162 Adc26162 Anti-VEGF
29 637 97.3 118 2 AAW70676 Aaw70676 Anti-VEGF'
30 637 97.3 118 5 ABP61245 Abp61245 Humanised

0M protein - protein search, using sw model . 31 636 97.1 123 8 ADG31897 Adg31897 V(H) pro:32 635 96.9 118 2 ISM/170686 Aaw70686 Anti-VEGF
Run on: March 14, 2005, 20:21:17 ; Search time 94.4518 Seconds 33 635 96.9 118 2 AAW70688 Aaw70688 Anti-VEGF

(without alignments) 34 635 96.9 118 3 AABl3385 Aab13385 Anti-VEGP
483.186 Million cell updates/sec 35 635 96.9 118 3 AABl3384 Aab13384 Anti-VEGP

36 635 96.9 118 5 ABPGl255 Abp61255 Humanised
Title: US-09-723-752B-7 37 635 96.9 118 5 ABP61257 Abp61257 Humanised '
Perfect score: 655 38 635 96.9 123 8 ADG31769 Ad931769 V(H) dome
Sequence: 1 EVOLVESGGGLVQPGGSLRL .......... YPHYYGSSHWYFDVWGQGTL 118 39 635 96.9 254 5 ABP51953 Abp51953 Plasmid p40 635 96.9 476 5 ABBBlllO Abb81110 Anti-VEGF
Scoring table: 8LOSUM62 41 635 96.9 476 8 AD014129 Adol4129 Plasmidp

Gapop 10.0 . Gapext 0.5 42 635 96.9 476 8 ADQ90730 Adq90730 Anti-VBGF
43 634 96.8 123 2 AAW86808 Aaw86808 Variable

Searched: 2105692 seqs, 386760381 residues 44 631.5 96.4 121 3 AABos901 Aab05901 F(ab)-12
45 631.5 96.4 121 3 AABl3390 Aabl3390 Anti-VEGP'

Total number of hits satisfying chosen parameters: 2105692

Minimum DB seq length: 0 ALIGNMENTS
Maximum DB seq length: 2000000000

Post-processing: Minimum Match 0% RESULT 1
Maximum Match 100% AAW70678
Listing first 45 summaries ‘ ID AAW70678 standard; peptide; 118 AA.XX

Database : A_Geneseq_16Dec04:' AC AAW70678;
1: geneseqp1980s:' xx
2: geneseqp1990s:" DT 27-JAN-1999 (first entry)
3: genesequOOOsz' XX
4: geneseqp2001s:' DE Anti-VEGF humanised antibody variable heavy domain of variant Y0101.
5: geneseqp2002s:' xx
6: geneseqp2003asz' Kw Heavy variable domain; murine; humanised antibody;
7: geneseqp2003bs:* Kw anti-vascular endothelial growth factor antibody; anti-VEGF antibody;
8: geneseqp2004sz' Kw VEGF-induced angiogenesis; tumour; retinal disorder;

Kw age~re1ated macular degeneration; diabetic retinopathy;
Pred. No. is the number of results predicted by chance to have a Kw rheumatoid arthritis; psoriasis; atherosclerosis; Grave’s disease.
score greater than or equal to the score of the result being printed, XX
and is derived by analysis of the total score distribution. 05 Synthetic.

OS Mus sp.
SUMMARIES OS Homo sapiens.

% XX
Result Query PN WO9845331-A2.

No. Score Match Length D8 ID Description xx---------------------------------------------------------------------------- PD lS—OCTe1998.
l 655 100.0 118 2 AAW70678 Aaw70678 Anti-VEGF XX
2 655 100.0 118 3 M805899 Aab05899 Humanised PF 03-APR-1998; 98WO-U8006604.
3 655 100.0 118 3 AABl3381 Aabl3381F(ab)-12 XX '
4 655 100.0 118 3 AABl3389 Aab13389 Anti-VEGF PR 07-APR-l997; 97US-00833504.
5 655 100.0 118 5 ABP61247 Abp61247 Humanised PR 06-AUG-1997; 97US-00908469.
6 655 100.0 123 2 AAW'70617 Aaw70617 Anti-VEGF XX
7 655 100.0 123 5 ABP61186 Abp61186 Humanised PA (GETH ) GENENTECH INC.
8 655 100.0 123 8 ADG31767 Adg31767 V(H) doma XX
9 655 100.0 123 8 ADG31780 Adg31780 V(H) doma PI Baca M, Wells JA, Presta LG. Lowman HB, Chen YM;

10 655 100.0 231 7 ADC26155 Adc26155 Parent an XX
11 655 100.0 476 8 ADQ90736 Adq90736 Anti—VEGP DR WPI; 1998-568337/48.
12 651 99.4 118 2 MW70680 Aaw70680 Anti-VEGF XX '
13 651 99.4 118 5 ABP61249 Abp61249 Humanised PT New humanised antibody with affinity for vascular endothelial growth
14 650 99.2 123 8 ADG31892 Adg31892 V(H) prot PT factor - for treatment of tumours, retinal disease and other angiogenic
15 649 99.1 123 8 ADG31895 Adg31895 V(H) prot PT states, also related nucleic acid, vectors and transformed cells.16 644 98.3 118 2 AAW70682 Aaw70682 Anti-VEGF XX
17 644 98.3 118 3 M805900 Aab05900 F(ab)-12 PS Example 3; Fig 9B; lOOpp; English.
18 644 98.3 118 3 M813382 Aab13382 Anti-VEGF XX .
19 644 98.3 118 5 A5961251 , Abp61251 Humanised CC The present sequence represents a variable heavy domain of an affinity-
20 644 98.3 123 8 AD631894 Adg31894 V(H) prot CC matured anti-vascular endothelial growth factor (anti-VEGF) antibody
21 644 98.3 231 7 ADC26158 Adc26158 Anti-VEGF CC variant. The sequence is used in the course of the invention to produce
22 642 98.0 f 118 2 AAW70684 Aaw70684 Anti-VEGF cc the humanised anti-VEGF antibody of the invention. The humanised
23 642 98.0 118 3 AA813383 Aab13383 Anti-VEGF CC antibodies are used to inhibit VEGF-induced angiogenesis, particularly
24 642 98.0 118 5 ABP61253 Abp61253 Humanised CC for treating or preventing tumours (of any type) and retinal disorders
25 638 97.4 123 2 AAW70626 Aaw70626 Humanised CC (e.g. age-related macular degeneration or diabetic retinopathy). They can
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CC also be used to treat other conditions that involve angiogenesis, e.g.
CC rheumatoid arthritis, psoriasis, atherosclerosis, Grave's disease, etcXX
SQ Sequence 118 AA;

Query Match 100.0%; Score 655; DB 2; Length 118;
Best Local similarity 100.0%; Pred. No. 4.5e-55;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWiNTYTGEPTY 60
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db l EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

0y 61 AADFKRRPTFSLDTSKSTAYLQMNSLRABDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
IIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 2
AA805899
ID AABOSBBQ standard; peptide; 118 AA.XX
AC AABOSB99;
XX
DT 17-OCT-2000 (first entry)XX
DB Humanised anti-VEGF antibody F(ab)-12 heavy chain variable domain.XX
Kw Humanised; F(ab)-12; heavy chain variable domain; antibody variant;
KW phage display; randomised library; cytostatic; antiarthritic;
KW antipsoriatic; antidiabetic; antiinflammatory; antiarteriosclerotic;
Kw vascular endothelial growth factor; VEGF; breast cancer; lung cancer;
Kw rstinoblastoma; rheumatoid arthritis; psoriasis; atherosclerosis;
KW diabetic retinopathy; complementarity determining region; CDR.XX
OS Homo sapiens.
OS Synthetic.XX
PN W0200029584-A1.
xx
PD 25-MAY-2000.
XX
PF 16-Nov-1999; 99WO-USOZ7153.
XX
PR 18—Nov-1998; 9808-0108945P.

(GETH ) GENENTECH INC.
XX
PA
XX
PI Chen YM, Lowman HB, Muller Y;XX
DR WPI; 2000-387797/33.XX
PT Antibody variants with higher binding affinity than native antibodies
PT useful for diagnosis, prevention and treatment of neoplastic and non-
PT neoplastic diseases comprises amino acid insertion in hypervariable
PT region.

PS Disclosure; Fig 18; 1109p; English.

CC The present sequence is the heavy chain variable domain of P(ab)-12, a
CC humanised anti-vascular endothelial growth factor (VEGF) antibody. F(ab)-
CC 12 was the parent antibody used in the production of a large number of
CC antibody variants containing randomised peptide inserts within the
CC complementarity determining regions (CDRs). Phage display libraries were
CC subjected to eight rounds of selection to isolate variants with an
«CC antigen binding affinity at least two-fold stronger than the binding
CC affinity of parent antibody for the target VEGF antibody. The anti—VEGF
CC antibody variants may be useful in diagnostic assays for detecting
CC expression of VEGF in cells, tissue or serum. They may also be used in
CC the prevention and treatment of neoplastic diseases such as breast
CC cancer, lung cancer and retinoblastoma, and non-neoplastic diseases
CC including rheumatoid arthritis, psoriasis, atherosclerosis, and diabetic

' CC and other proliferative retinopathies

(P

us-09-723-752b-7.rag Page 2

XX
so Sequence 118 AA;

Query Match 100.0%; Score 655; DE 3; Length 118;
Best Local Similarity 100.0%; Pred. No. 4.5e—55;
Matches 118; Conservative 0; Mismatches 0;‘ Indels 0; Gaps 0;

°Y ‘ “”VESGGGLYWWTWWI| uT‘fTT‘i‘TTTT'm'“I’I‘???TT?T?TTTTTTTTT??TTT 6°HIHIHIH H
Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

W ‘1 mffiTff‘ffT‘l’Tf‘fslTT’fT‘fflfimu| WWWff TifffffTT‘fT'iYT‘fflT “8lHDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 3
AABl3381
ID AA813381 standard; protein; 118 AA.XX
AC AABl3381;
xx .
DT 12-SEP-2003 (revised)
DT 21-Nov-2000 (first entry)
XX
DE F(ab)-12 anti—VEGF antibody heavy chain variable domain.xx
Kw Humanised; F(ab)-12; vascular endothelial cell growth factor; VEGF;
KW antibody; antiinflammatory; cerebroprotective; cytostatic; antirheumatic;
Kw antiarthritic; antipsoriatic; antiarteriosclerotic; antidiabetic:
Kw antithyroid; excessive neovascularisation; tumour; rheumat01d arthritis;
Kw psoriasis; atherosclerosis; diabetes; retrolental fibroplasia;
Kw neovascular glaucoma; haemangioma; thyroid hyperplasia; Grave's disease;
KW tissue transplantation; inflammation; oedema; trauma;
Kw complementarity determining region; CDR.XX
OS Homo sapiens.
OS Mus sp.
OS Chimeric.
XX
FH Key Location/Qualifiers
FT Region 26. .35
FT llabe1= CDR-Hl
FT Region 50. .66
FT /labe1= CDR-HZ
FT Region 70. .79
FT llabel: CDR-7
FT Region 99. .112
FT /labe1= CDR-H3
XX
PN W0200037502-A2.
XX
PD 29—JUN-2000.
XX
PF 09-DEC-1999; 99WO-USOZ947S.
XX
PR 22-DEC-1998; 9808-00218481.
XX
PA (GETH ) GENENTECH INC.
XX
PI Van Bruggen N, Ferrara N;
XX
DR WPI; 2000-442646/38.
XX

PT Treating edema, tumors, rheumatoid arthritis, psoriasis, atherosclerosis,
PT diabetes and chronic inflammation in a mammal, comprises administering a
PT human vascular endothelial cell growth factor antagonist.XX
PS Disclosure; Fig 148; GOpp; English.XX

CC The present sequence is the heavy chain variable domain of humanised anti
CC -vascu1ar endothelial cell growth factor (anti-VEGF) antibody F(ab)-12.
CC It may be used to treat conditions characterised by undesirable excessive
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CC neovascularisation. Such conditions include tumours (especially solid
CC ones), rheumatoid arthritis, psoriasis, atherosclerosis, diabetes and
CC other retinopathies, retrolental fibroplasia, age-related macular
CC degeneration, neovascular glaucoma, haemangiomas, thyroid hyperplasias
CC (including Grave's disease), corneal and other tissue transplantation,
CC and chronic inflammation. Oedemas associated with tumours, strokes and
CC head trauma, and ascites associated with malignancies, meig's syndrome,
CC lung inflammation, nephrotic syndrome, pericardial effusion and pleural
CC effusion, may also be treated. Affinity matured anti-VEGF antibodies are
CC also used as therapeutic agents. Monoclonal antibodies are generated in
CC .hybridoma cells and those with affinity for VEGF are identified by
CC immunoprecipitation or by an in vitro binding assay. (Updated on 12-SEP-
CC 2003 to standardise OS field)xx
SQ Sequence 118 AA;

Query Match 100.0%; Score 655; D8 3; Length 118;
Best Local Similarity 100.0%; Pred. No. 4.5e-55;
Matches 118; Conservative 0; Mismatches o; Indels 0; Gaps 0;

0y 1 EVOLVESGGGLVOPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
llllIllllllllllllllllIllIII|l|||||HII||l|||||||l|l|ll||||||

Db 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
IIIIIIIIIIIIIIllllIllllllllllllllIllllllllllllllllllllll||

Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 4
AA513389 '
ID AA813389 standard; protein; 118 AA.XX
AC AAB13389;xx
DT 21-Nov-2000 (first entry)XX
DS Anti-VEGF antibody YO192 heavy chain variable domain.XX
KW Y0192; vascular endothelial cell growth factor; VEGF; antibody;
KW antiinflammatory; cerebroprotective; cytostatic; antirheumatic;
Kw antiarthritic; antipsoriatic; antiarteriosclerotic; antidiabetic;
KW antithyroid; excessive neovascularisation; tumour; rheumatoid arthritis;
KW psoriasis; atherosclerosis; diabetes; retrolental fibroplasia;
KW neovascular glaucoma; haemangioma; thyroid hyperplasia; Grave's disease;
KW tissue transplantation; inflammation; oedema; trauma;
KW complementarity determining region; CDR.XX
OS Unidentified.
XX
PH Key Location/Qualifiers
FT Region 26. .35
FT /labe1= CDR-Hl
PT Region 50. .66
FT /labe1= can-s2
PT Region 70. .79
FT llabe1= CUR-7
PT Region 99. .112
FT /label= CDR-H3XX
PN W0200037502—A2.
XX
PD 29—JUN-2000.
XX
PP 09-DEC-1999; 99WO-USO29475.
XX
PR 22-DEC-1998; 9805-00218481.
XX
PA (GETH ) GENENTECH INC.
XX
PI Van Bruggen N, Ferrara N;XX
DR WPI; 2000-442646/38.
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PT Treating edema, tumors, rheumatoid arthritis, psoriasis, atherosclerosis,
PT diabetes and chronic inflammation in a mammal, comprises administering a
PT human vascular endothelial cell growth factor antagonist.

PS Disclosure; Fig 158; 60pp; English.

CC The present sequence is the heavy chain variable region of the affinity
CC matured anti-vascular endothelial cell growth factor (anti-VEGP) antibody
CC Y0192. Humanised F(ab)-12 and affinity matured anti-VEGF antibodies may
CC be used to treat conditions characterised by undesirable excessive
CC neovascularisation. Such conditions include tumours (especially solid
CC ones), rheumatoid arthritis, psoriasis, atherosclerosis, diabetes and
CC other retinopathies, retrolental fibroplasia, age-related macular
CC degeneration, neovascular glaucoma, haemangiomas, thyroid hyperplasias
CC (including Grave's disease), corneal and other tissue transplantation,
CC and chronic inflammation. Oedemas associated with tumours, strokes and
CC head trauma, and ascites associated with malignancies, meig’s syndrome,
CC lung inflammation, nephrotic syndrome, pericardial effusion and pleural
CC effusion, may also be treated. Monoclonal antibodies are generated in
CC hybridoma cells and those with affinity for VEGF are identified by
CC immunoprecipitation or by an in vitro binding assayXX
SQ Sequence 118 AA;

Query Match 100.0%; Score 655; DB 3; Length 118;
Best Local Similarity 100.0%; Pred. No. 4.5e-55;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

0y 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLBWVGWINTYTGEPTY 60
l|ll|ll|I|llllllllllllllllllllllllllllIlllllllllllllllllllll

Db l BVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGBPTY 60

°’ ‘1 ”‘1’m“?FT??L?T?“?T?TT?T”F?TT???T?YTTE?’I‘T??TT?T??YT??YY???TT
Db 61 AADLkéRLTFS{D48XSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 5
ABP61247
ID ABP61247 standard; protein; 118 AA.XX .
AC ABP61247;
XX
DT 20-SEP—2002 (first entry)XX
DE Humanised anti-VEGF Y0101 antibody variable heavy domain.xx .
KW Cytostatic; ophthalmological; humanised; antibody; anti-VEGF; VEGP;
KW vascular endothelial growth factor; angiogenesis inhibitor; tumour;
KW retinal disorder; intraocular neovascular disorder; Y0101; heavy chain;
KW variable domain.
XX.
OS Homo sapiens.
OS Mus sp.
OS Synthetic.XX
FH Key Location/QualifiersFT Domain 26. .35
FT /label= CDR-Hl
FT Domain 50. .66
FT /labe1= CDR-H2
FT Domain 70. .79
FT /label= CDR—7
FT Domain 99. .112
FT /1abe1= CDR-H3XX
PN U82002032315-Al.
XX
PD l4-MAR-2002.
XX

PF 06-APR-1998; 98US-00056160.XX
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PR 06-AUG-1997; 97US-0054BSSP. XX
XX DR WPI; 1998-568337/48.
PA (BACA/) BACA M. xx
PA (WELL/) WELLS J A. PT New humanised antibody with affinity for vascular endothelial growth
PA (PREs/) PRESTA L G. PT factor — for treatment of tumours, retinal disease and other angiogenic
PA (LOWM/) LOWMAN H B. PT. states, also related nucleic acid, vectors and transformed cells.
PA (CHEN/) CHEN Y M. xx
XX PS Claim 7; Fig 1A; 1009?; English.
PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM; XX
xx CC The present sequence represents a variable heavy domain of the humanised
DR WPI; 2002-517920/55. CC anti-vascular endothelial growth factor (anti-VEGF) antibody F(ab)-12.
XX CC The sequence is used to construct the humanised anti—VEGF antibody of the
PT New humanized anti-VEGF (vascular endothelial growth factor) antibodies CC invention. The humanised antibodies are used to inhibit VEGF-induced
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a CC angiogenesis, particularly for treating or preventing tumours (of any
PT mammal, particularly for treating tumor or retinal disorders. CC type) and retinal disorders (e.g. age-related macular degeneration or
XX CC diabetic retinopathy). They can also be used to treat other conditions
PS Example 3; Fig 9; 47pp; English. CC that involve angiogenesis, e.g. rheumatoid arthritis, psoriasis,
XX CC atherosclerosis, Grave's disease, etc
CC The present invention relates to humanised anti-VEGF (vascular xx
CC endothelial growth factor) antibodies or a variant of a parent anti-VEGF SQ Sequence 123 AA;
CC antibody, which binds human VEGF. The anti-VEGF antibodies are useful for
CC inhibiting VEGF-induced angiogenesis in a mammal (particularly a human), Query Match 100.0%; Score 655; D8 2; Length 123;
CC particularly those having a tumour or a retinal disorder e.g. intraocular Best Local Similarity 100.01; Pred. No. 4.8e-55;
CC neovascular disorders. The present sequence is an exemplary heavy chain Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;
CC variable domain of the humanised anti-VEGP antibody of the invention
XX Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
so Sequence llBAA: llllllll||IlllllllllllIllllllllllll||l|lllllllllllllllllllllDb l BVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGBPTY 60

Query Match 100.0%; Score 655; DB 5; Length 118;
Best Local Similarity 100.0%; Pred. No. 4.5e-55; CY 61 RADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0; IIIIIII'IIIIIII'lllllll'l'lIlllllIllIIIIIIII‘IIIIIIIIIIIIIDb 61 RADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYPDVWGQGTL 118

Dy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
|l||||||||Illlll||lllI|ll||Ill|||l|I||l|||||||||||||l|||||l|Db l EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60 RESULT 7

ABP61186

°y ‘1 WT???i"?’rif?‘f?T’I‘TT‘I’T‘T?T???fi’TTYTTT’Ffi‘ffi‘TT‘ff‘T’TW’fi‘I’YTTWT’r m ““5““ “mm“ ”“6““ ”3 “"XX
Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118 AC ABPSllBG;

20-SEP-2002 (first entry)
RESULT 6
AAW70617 Humanised anti-VEGF F(ab) (F(ab)-12) antibody variable heavy domain.
1D AAW70617 standard; peptide; 123 AA.
XX Cytostatic; ophthalmological; humanised; antibody; anti-VEGF; VEGF;
AC AAW70617; vascular endothelial growth factor; angiogenesis inhibitor; tumour;

PF
XX
PR
PR
XX
PA
XX

k PI

§3§§§888§§§§§§§S§3§
27-JAN-1999 (first entry)

Anti-VEGF humanised antibody F(ab)-12 variable heavy domain.

Heavy variable domain; murine; humanised antibody;
anti-vascular endothelial growth factor antibody; anti-VEGF antibody;
VEGF-induced angiogenesis; tumour; retinal disorder;
age-related macular degeneration; diabetic retinopathy;
rheumatoid arthritis; psoriasis; atherosclerosis; Grave's disease.

Synthetic.
Mus sp.
Homo sapiens.

W09845331-A2.

15-OCT-l998.

03-APR-1998; 98WO-USOOS604.

07-APR-1997; 97US-00833504.
06-AUG-1997; '97US-00908469.

(GETH ) GENENTECH INC.

Baca M, Wells JA, Presta LG, Lowman HE, Chen YM;

(.1

retinal disorder; intraocular neovascular disorder; F(ab) (F(ab)—12):
heavy chain; variable domain.

Homo sapiens.
Mus sp.
Synthetic.
U82002032315—A1.

§§§888§§§§§§3§S§
PD 14-MAR-2002.
XX
PF 06-APR-l998; BEDS-00056160.
XX
PR 06-AUG-1997; 97US-0054856P.
XX
PA (Bacal) BACA M.
PB (WELL/) WELLS J A.
PA (PRES/) PRESTA L G.
PA (LOWMI) LOWMAN H a.
PA (CHEN/) CHEN y M.
XX
PI Baca M, Wells JA, Presta LG, Lowman HE, Chen YM;XX
DR WPI; 2002-517920/55.XX
PT New humanized anti-VEGF (vascular endothelial growth factor) antibodies
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a
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PT mammal, particularly for treating tumor or retinal disorders. CC protein libraries are functionally biased with increased diversity so as
xx CC to increase the chance of identifying novel hits or combinations of
PS Claim 7; Fig 1; 47pp; English. cc mutants with enhanced binding affinity. Furthermore, the sequence profile
XX CC based on the multiple structure alignment of the available lead structure
CC The present invention relates to humanised anti-VEGF (vascular CC allows the sampling of a larger sequence space than by traditional,
CC endothelial growth factor) antibodies or a variant of a parent anti-VEGF CC multiple sequence alignment approaches. This polypeptide sequence is the
CC antibody, which binds human VEGF. The anti-VEGF antibodies are useful for CC V(H) domain of parental humanised murine anti-VEGF antibody, used in an
CC inhibiting VEGF-induced angiogenesis in a mammal (particularly a human), CC exemplification of the invention.
CC particularly those having a tumour or a retinal disorder e.g. intraocular xx
CC neovascular disorders. The present sequence is an exemplary heavy chain SQ Sequence 123 AA;
CC variable domain of the humanised anti-VEGF antibody of the invention
XX Query Match 100.0%,- Score 655; as 5; Length 123;
60 Sequence 123 AA; Best Local Similarity 100.0t; Pred. No. 4.8e-55;

Matches 118; Conservative o; Mismatches 0; Indels 0; Gaps 0;
Query Match 100.0%; Score 655; DE 5; Length 123;
Best Local Similarity 100.0%; Pred. No. 4.88-55; 0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
Matches 118; Conservative o; Mismatches o.- Indels o; Gaps o; |I|llIIIIIIIIIHIIIIIIIIIHIlll|IIIllllllllllllllllllllHl||Db 1 EVQLVBSGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Dy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60 .
I|llIlllllllllllllllllllllllll|llllIIlllllllllllllllllllllll 0y 61AADFKRRFTFSLDTSKsTAYLQMNSLRAEDmmcmPHYYGSSHWYPDVWGQGTL118

Db 1BVQWESGGGWQPGGSLRLSCAASGYTFTNYGWWROAPGKGLBWVGWINTYTGEPTY60 Ill|llllllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIllllDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
0y 61 AADFKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

Ill|llllllllllllllllllllllllllllllllllllIIHIIIIIIIIIIHII
Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118 RESULT 9ADG31780

ID ADG31780 standard; protein; 123 AA.
RESULTS xx
ADG31767 ' AC ADG31780;
ID ADG31767 standard; protein; 123 AA. xx
XX DT 26-FEB-2004 (first entry)
AC ADG31767; XX
xx DE V(H) domain of the anti-VEGF two chain antibody AM2 protein SquD 14.
DT 26-FEB-2004 (first entry) xx

KW protein library; in silico; VEGF; vascular endothelial growth factor;
DE V(H) domain of parental humanised murine anti—VEGF antibody SquDl. Kw antibody; computational prediction; V(H) domain; flexon; AMz;
XX KW two chain antibody; murine; mouse.
Kw protein library; in silico; VEGF; vascular endothelial growth factor; XX
KW antibody; computational prediction; V(H) domain; mouse; murine. OS Synthetic.XX 05 Unidentified.
OS Synthetic. OS Mus sp.OS Mus sp. xx
XX. PN W02003099999-A2.
PN W02003099999-A2. XX
XX PD 04-DEC-2003.
PD 04-DEC—2003. XX
XX PP 20-MAY-2003; 2003W0-USOlGO37.
PF 20-MAY—2003; 2003WO-U8016037. XX
XX PR 20-MAY-2002; 2002US-00153159.
PR 20-MAY-2002; 2002US-00153159. PR 20-MAY—2002; 2002US—00153176.
PR 20-MAY-2002; 2002US-00153176. XX
XX PA (ABMA-) AEMAXIS INC.
pa (AsMA—) ABMAXIS INC. xx
XX PI Luo P, Hsieh M, zhong P, Wang C, Cao Y, Liu S;
PI Luo P, Hsieh M, zhong P, Wang C, Cao Y, Liu S; Xx
XX DR war; 2004-035117/03.
DR WPI; 2004-035117/03. DR N-PSDB; ADG31779.
XX XX
PT Constructing antibody libraries for generating protein libraries with PT Constructing antibody libraries for generating protein libraries with
PT improved biological function comprising selecting from tester protein PT improved biological function comprising selecting from tester protein
PT sequences two peptide segments having 15% sequence identity with the lead PT sequences two peptide segments having 15% sequence identity with the lead
PT sequence. PT sequence.XX XX
PS Disclosure; SEQ ID No 1; 354pp; English. PS Disclosure; SEQ ID NO 14; 354pp; English.XX XX
CC This invention relates to a novel method for the generation and screening CC This invention relates to a novel method for the generation and screening
CC of a protein library in silico. Specifically, it refers to a high- CC of a protein library in silico. Specifically, it refers to a high-
CC throughput method optimised for the identification of anti-VEGF (vascular CC throughput method optimised for the identification of anti-VEGF (vascular
CC endothelial growth factor) antibodies with improved binding affinities CC endothelial growth factor) antibodies with improved binding affinities
CC for their target antigen (VEGF), using computational prediction. The CC for their target antigen (VEGF), using computational prediction. The
CC present invention describes selecting proteins with a desirable function CC present invention describes selecting proteins with a desirable function
CC based on their structural similarity to the target structural or CC based on their structural similarity to the target structural or
CC functional motif of a lead protein of interest. Accordingly, these CC .functional motif of a lead protein of interest. Accordingly, these
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CC protein libraries are functionally biased with increased diversity so as
CC to increase the chance of identifying novel hits or combinations of
CC mutants with enhanced binding affinity. Furthermore, the sequence profile
CC based on the multiple structure alignment of the available lead structure
CC allows the sampling of a larger sequence space than by traditional,
CC multiple sequence alignment approaches. This polypeptide sequence is the
CC V(H) domain of the anti-VEGF two chain antibody AMU protein, used in an
CC exemplification of the invention.

SQ Sequence 123 AA;

Query Match 100.0%; Score 655; DE 8; Length 123;
Best Local Similarity 100.0%; Bred. No. 4.5e-55;
Matches 118; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHLHlHlHlHlHDb 1 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

°y ‘1 WWW?’r‘iT‘T’fiT‘FTT?T”F?’rT?’f’iT?YTTf?TTTiffifffim’i‘mm‘IIIHIHH
Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 10
ADC26155
ID ADC26155 standard; protein; 231 AA.§
AC ADC26155;

1s-DEC-2003 (first entry)

Parent anti—VEGF Y0101 antibody wild-type heavy chain protein.

antibody variant; cytostatic; cancer; parent; anti—VEGF;
vascular endothelial growth factor; Y0101; heavy chain; wild-type.

Unidentified.

W02003068801-A2.

21-AUG—2003-

fli-sEs-zooa; 2003wo-usoo4is4.
11-FEB-2002; 2002US-035589SP.
10-SEP-2002; 2002US-0409685P.

(GETH ) GENENTECH INC.

Lowman HE, Marvin JS;

WPI; 2003-697521/66.

a3§a§§§:§§2§3§3§8§§§§a§3§
PT Making an antibody variant of a parent antibody specific to an antigen by
PT identifying a target amino acid residue within the variable domain of the
PT parent antibody and substituting the target residue with a differentPT amino acid residue.

PS Example 1; SEQ ID NO 2; Blpp; English.

CC The invention relates to a novel method for making an antibody variant of
CC a parent antibody specific to an antigen. This is achieved via
CC identifying a target amino acid residue within the variable domain of the
CC parent antibody and substituting the target residue with a different
CC replacement amino acid residue such that the charge complementarity
CC between the antibody and antigen is increased. The antibody variant of
CC the invention demonstrates cytostatic activity whilst the method may be
CC useful for treating cancer. The current sequence is that of the parent
CC anti-VEGF (vascular endothelial growth factor) Y0101 antibody Fab
CC fragment heavy chain protein of the invention.

\ 80 Sequence 231 AA;

us-09-723-752b-7.rag Page 6

Query Match 100.0%; Score 655; DE 7; Length 231;
Best Local similarity 100.0%; Pred. No. 9.6e-55; .
Matches 118;, Conservative 0; Mismatches 0; Indels O; Gaps 0;

Qy 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH|HIHDb 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
IIIHIIHIIHIIHIIHIIHIIHIIHIIIHIIHIIIHIIHIIHIII'Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT ll
ADQ90736
ID ADQ90736 standard; protein; 476 AA.§
AC ADQ90736:

21-OCT-2oo4 (first entry)

Anti-VEGP antibody heavy chain protein SEQ ID No:19.

antibody; antigen binding fragment; cell culture; variable domain;
modified framework region; hypervariable region; cytostatic;
antiinflammatory; antiangiogenic; immunomodulatory; antibody therapy;
tumour; inflammatory disorder; angiogenic disorder;
immunological disorder; anti-VEGF antibody;
anti vascular endothelial cell growth factor antibody; heavy chain.

Homo sapiens.
Synthetic.

W02004065417-A2.

§§§88§§§§§§§§8§S§
'0 U 05-AUG-2004.

23-JAN—2004; 2004WO-U5001844.

23-JAN-2003; 2003US-0442484P.

(GETH ) GENENTECH INC.

Simmons L;

wpx; 2004-562149/54.
N—PSDB; ADQ90720.

Producing an antibody or antigen binding fragment in high yield in a cell
culture, comprises expressing a variable domain with a modified framework
region in a host cell.

Example 6; SEQ ID NO 25; 161pp; English.

§£§333§%%§3§§§§§¥§
CC The present invention describes a method for producing an antibody or
CC antigen binding fragment in high yield in a cell culture. The method
CC comprises expressing a variable domain of the antibody or antigen binding
CC fragment comprising a modified framework region (PR) in a host cell, and
CC recovering the antibody or antigen binding fragment variable domain
CC comprising the modified framework from the host cell. The modified PR in
CC the method described above has a substitution of at least one amino acid
CC position with a different amino acid, where the different amino acid is
CC the amino acid found at the corresponding FR position of a human subgroup
CC variable domain consensus sequence that has a hypervariable region 1
CC (HVRl) and/or HVRZ amino acid sequence with the most sequence identity
CC with a corresponding HVRl and/or HVR2 sequence of the variable domain.
CC The antibody or antigen binding fragment variable domain comprises the
CC modified FR that has improved yield in cell culture compared to an
CC unmodified antibody or antigen-binding fragment. The antibody and antigen
CC binding fragment have cytostatic, antiinflammatory, antiangiogenic and
CC immunomodulatory activities, and can be used in antibody therapy. The
CC methods and compositions of the present invention are useful for
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CC producing antibodies or antigen binding fragments in cell culture, in
CC particular for improving the yield of recombinant antibodies or antigen
CC binding fragments in cell culture. The antibodies of the invention can be
CC used to diagnose, treat, inhibit or prevent e.g. tumours and
CC inflammatory, angiogenic and immunological disorders. The present
CC sequence represents the heavy chain of an anti-VEGF (vascular endothelial
CC cell growth factor) antibody, which is used in the exemplification of theCC present invention.XX
50 Sequence 476 AA;

Query Match 100.0%; Score 655; DE 8; Length 476;
Best Local Similarity 100.0%; Pred. No. 2.2e-54;
Matches 118; Conservative 0; Mismatches O; Indels O; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTPTWYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
H|HIHIHIH(HIHIHIHIHIHIHIHIHIHIHIHIHIHIHI

Db 24 BVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 83

Qy 61vAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHI

Db 84 AADFKRRFTPSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYPDVWGQGTL 141

RESULT 12
AAW70680
ID AAW70680 standard; peptide; 118 AA.XX
AC AAW70680:
XX

DT 27-JAN-1999 (first entry)XX

DE Anti-VEGF humanised antibody variable heavy domain of variant Y0192.XX

KW Heavy variable domain; murine; humanised antibody;
KW anti-vascular endothelial growth factor antibody; anti-VEGF antibody;
KW VEGF-induced angiogenesis; tumour; retinal disorder;
KW age-related macular degeneration; diabetic retinopathy;
KW rheumatoid arthritis; psoriasis; atherosclerosis; Grave's disease.XX
OS Synthetic.
OS Mus sp.
OS Homo sapiens.XX
PN WO9845331-A2.
XX
PD 15-0CT-1998.
XX
PF 03-APR-1998; 9BWO-U3006604.XX
PR 07-APR-1997; 97US-00833504.
PR 06-AUG-1997; 97US-00908469.XX
PA (GETH ) GENENTECH INC.XX

PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;xx .
DR WPI; 1998-568337/48.XX

PT New humanised antibody with affinity for vascular endothelial growth
PT factor - for treatment of tumours, retinal disease and other angiogenicPT states, also related nucleic acid, vectors and transformed cells.XX

PS Example 3; Fig 9B; 100pp; English.XX

CC The present sequence represents a variable heavy domain of an affinity-
CC matured anti-vascular endothelial growth factor (anti-VEGF) antibody
CC variant. The sequence is used in the course of the invention to produce
CC the humanised anti-VEGF antibody of the invention. The humanised
CC antibodies are used to inhibit VEGF-induced angiogenesis, particularly
CC for treating or preventing tumours (of any type) and retinal disorders
CC (e.g. age-related macular degeneration or diabetic retinopathy). They can
CC also be used to treat other conditions that involve angiogenesis, e.g.
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rheumatoid arthritis, psoriasis, atherosclerosis, Grave's disease, etcCc
XX
SQ Sequence 118 AA;

Query Match 99.4%; Score 651; DE 2; Length 118;
Best Local similarity 99.2%; Pred. No. 1.1e-54;
Matches 117; Conservative 1; Mismatches o; Indels 0; Gaps 0;

°’ ‘ ?V°”YT?????Y?‘T???’r’f‘rfffififif?fi?’“fi"n"f‘u’fif‘f‘f?’m‘f‘fififfifffi 6°HI :
Db 1 EVQLVESGGGLVQPGGSLRLSCAASGYTPTNYGINWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMTfLRAEDTAVYTT???T?TY?T??TT7?YTT?$TT 118HIHIHIHIHIHIHIH IIHIHII l
Db 61 AADFKRRPTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 13
ABP61249
ID ABP61249 standard; protein; 118 AA.XX
AC ABP61249;
XX
DT 20-SEP-2002 (first entry)xx
DE Humanised anti—VEGF Y0192 antibody variable heavy domain.XX

KW Cytostatic; ophthalmological; humanised; antibody; anti-VEGF; VEGF;
KW vascular endothelial growth factor; angiogenesia inhibitor; tumour;
KW retinal disorder; intraocular neovascular disorder; Y0192; heavy chain;KW variable domain.
XX
05 Homo sapiens.
OS Mus sp.
OS Synthetic.XX
PH Key Location/Qualifiers
FT Domain 26. .35
PT /1abe1= CDR—Hl
FT Domain 50. .66
FT /label= CDR-HZ
FT Domain 70. .79
FT /label= CDR-7
FT Domain 99. .112
FT /1abe1= CDR-HB
XX
PN U82002032315-A1.
XX
PD 14-MAR-2002.
XX
PP OG-APR-1998; 98US—00056160.
XX
PR 06-AUG—1997; 97US-0054856P.
XX
PA (BACA/) BACA M.
PA (WELL/) WELLS J A.
PA (PRES/) PRESTA L G.
PA (LOWM/).LOWMAN H 8.
PA (CHEN/) CHEN Y M.
XX
PI Baca M, Wells JA, Presta LG, Lowman HB, Chen YM;XX
DR WPI; 2002-517920/55.XX
PT New humanized anti-VEGF (vascular endothelial growth factor) antibodies
PT or their variants, useful for inhibiting VEGF-induced angiogenesis in a
PT mammal, particularly for treating tumor or retinal disorders.XX
PS Example 3; Fig 9; 47pp; English.XX
CC The present invention relates to humanised anti—VEGF (vascular
CC endothelial growth factor) antibodies or a variant of a parent anti—VEGF
CC antibody, which binds human VEGF. The anti-VEGP antibodies are useful for
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CC inhibiting VEGF-induced angiogenesis in a mammal (particularly a human),
CC particularly those having a tumour or a retinal disorder e.g. intraocular
CC neovascular disorders. The present sequence is an exemplary heavy chain
CC variable domain of the humanised anti-VEGF antibody of the inventionXX
SQ Sequence 118 AA;

Query Match 99.4%; Score 651; DE 5; Length 118;
Best Local Similarity 99.2%; Pred. No. 1.1e-54; .
Matches 117; Conservative 1; Mismatches 0; Indels 0; Gaps 0;

0y 1 EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60
lllllllllllllllllllll-lll|||||||||=|IlllllllllllllllIllllllll

Db l EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGINWVRQAPGKGLEWVGWINTYTGEPTY 60

Qy 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118
llHlHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHDb 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTL 118

RESULT 14
AD631892
ID ADG31892 standard; peptide; 123 AA.
xx .
AC ADG31892;

§%§3§§§§§§3§8§§§8§§§figs‘égfi
26-FEB-2004 (first entry)

V(H) protein sequence of anti-VEGF antibody X64 SquD 126.

protein library; in silico; VEGF; vascular endothelial growth factor;
antibody; computational prediction: V(H) domain.

Unidentified.

W02003099999-A2.

O4—DEC-2003.

20-MAY-2003; 2003WO-U8016037.

20-MAY—2002; 2002US-00153159.
20-MAY-2002; 2002US-00153176.

(ABMA-) ABMAXIS INC.

Luo P, Hsieh M, zhong P, Wang C, Cao Y, Liu S;

WPI; 2004-035117/03.

Constructing antibody libraries for generating protein libraries with
improved biological function comprising selecting from tester protein
sequences two peptide segments having 15% sequence identity with the lead
sequence. .

Disclosure; SEQ ID NO 126; 354pp: English.

This invention relates to a novel method for the generation and screening
of a protein library in silico. Specifically, it refers to a high~
throughput method optimised for the identification of anti-VEGF (vascular
endothelial growth factor) antibodies with improved binding affinities
for their target antigen (VEGF), using computational prediction. The
present invention describes selecting proteins with a desirable function
based on their structural similarity to the target structural or
functional motif of a lead protein of interest. Accordingly, these
protein libraries are functionally biased with increased diversity so as
to increase the chance of identifying novel hits or combinations of
mutants with enhanced binding affinity. Furthermore, the sequence profile
based on the multiple structure alignment of the available lead structure
allows the sampling of a larger sequence space than by traditional,
multiple sequence alignment approaches. This polypeptide sequence is the
V(H) protein sequence of anti-VEGF antibody X64, used in an
exemplification of the invention.

us-O9-723-752b-7.rag Page 8

XX
so Sequence 123 AA;

Query Match 99.2%; Score'650; DB 8; Length 123;
Best Local Similarity 99.2%; Pred. No. 1.4e-54;
Matches 117; Conservative 0; Mismatches l; Indels 0; Gaps 0;

°Y 1 “”“Escmwmfmhs”WT"‘lTf‘f’fi“?“I‘f‘I’T‘f‘fT‘FT‘fTTTYT’fTTfi’f‘fTT 6°HIHIHIHIHIIIHIHIHII
Db l EVOLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTY 60

°Y “ A””R"???W?TS:"fifi‘f‘fiff‘f’r’ffiimf‘f’fm‘ffisT".“IWWW??? “8IHIHI l
Db 61 AADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPHYYGRSHWYFDVWGQGTL 118

RESULT 15
ADGalBSS
ID ADG31895 standard; peptide; 123 AA.
XX
AC ADG31895;
XX
DT 26-FEB-2004 (first entry)
XX
DE v(H) protein sequence of anti~VEGF antibody D36 SquD 129.XX

KW protein library; in silico; VEGF; vascular endothelial growth factor;
KW antibody; computational prediction; V(H) domain.XX -
OS Unidentified.
XX
PN N02003099999-A2.
XX
an 04-DEC-2003.
Xx .
PF 20-MAY-2003; 2003WO-U5016037.XX
PR 20-MAY-2002; 2002US-00153159.
PR 20-MAY-2002; 200203-00153176.
XX
PA (ABMA-) ABMAXIS INC.xx
PI Luo P, Hsieh M, zhong P, Wang C, Cao Y, Liu S;XX
DR WPI; 2004-035117/03.
XX .
PT Constructing antibody libraries for generating protein libraries with
PT improved biological function comprising selecting from tester protein
PT sequences two peptide segments having 15% sequence identity with the lead
PT sequence.XX
PS Disclosure; SEQ ID NO 129; 354pp; English.
XX ,
CC This invention relates to a novel method for the generation and screening
CC of a protein library in silico. Specifically, it refers to a high-
CC throughput method optimised for the identification of anti-VEGF (vascular
CC endothelial growth factor) antibodies with improved binding affinities
CC for their target antigen (VEGF), using computational prediction. The
CC present invention describes selecting proteins with a desirable function
CC based on their structural similarity to the target structural or
CC functional motif of a lead protein of interest. Accordingly, these
CC protein libraries are functionally biased with increased diversity so as
CC to increase the chance of identifying novel hits or combinations of
CC mutants with enhanced binding affinity. Furthermore, the sequence profile
CC based on the multiple structure alignment of the available lead structure
CC allows the sampling of a larger sequence space than by traditional,
CC multiple sequence alignment approaches. This polypeptide sequence is the
CC V(H) protein sequence of anti—VEGF antibody 036, used in an
cc exemplification of the invention.XX
SQ Sequence 123 AA;

Query Match 99.1%; Score 649; D8 8; Length 123;
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Best Local Similarity 98.3%; Pred. No. 1.5e-54;
Matches 116; Conservative 2; Mismatches 0; Indela 0; Gaps 0;

°’ ‘ WW???WWWfiT’rTWWTTTWW”:’1‘????T‘F??TY?Y?TTTT???TT ‘°
D1) 1 EVQLVéSGGGWQPGGSLRLS CAASGYTFTNYGMNWVRQAPGKGLEWVGWI NTYTGE PTY 6 0

0y 6 1 AADFKRRP'I‘FSLDTS KSTAYLQMNSLRAEDTAWYCAKY PHYYGS SHWYPDVWGQGTL 1 1 8
lllllllllllllllllllI|IllllllllllHlllllllllllllHlllllllll

Db 6 1 AADFKRR FTFSLDTS KS’I‘AYLQMNS LRAEDTAWYCAKYPHYYGSSHWYFDVWGQGTL 1 1 8

Search completed: March 14, 2005, 20:39:15 _
Job time : 95.4518 secs , .
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NOTICE OF ALLOWANCE AND FEE(S) DUE

GENENTECH, INC. HELMS, LARRY RONALD
1 DNA WAY

SOUTH SAN FRANCISCO. CA 94030
1642

DATE MAILED: 05/06/2005

09/723,752 1 1/27/2000 Manuel Baca PlO93PlDI 6340 '

TITLE OF INVENTION: ANTI-VEGF ANTIBODIES

APPLN. TYPE ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE

NO 80nonprovisional S l 400 S I 400 08/08/2005

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

WON 1111; MERITS E CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE 0R THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS

STATUTORY PERIOD CANNOT fl EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR

AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

111. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee‘s responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: M Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or Ear (703) 746-4000

INSTRUCTIONS: This form should be used_for transmitting the ISSUE FEE and PUBLICATION FEE (if required. Blocks 1 through 5 should be completed where
ap ropiiate. All further correspondence including the Patent, advance orders and notification of maintenance fees will maile_d t9 the current cones ondence address as

in :cated unlgss corrfccted below or directed otherwrse in Block I, by (a) speCifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance ee noti ications.

WCORRESPONDD‘CE ADDRESS (NW: U“ mm“ {mmcmge Mm) Note: A certificate of _mailii_i can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an aSSIgnment or formal drawrng, must

 

 

9157 7590 05/06/2005 ave its own certificate of mailing or transmisswn.

GENENTECH, INC. Certificate ofMailing or Transmission

1 DNA WAY lshereb cerfi that thisflFeefi) Transmittal isfbefi'ng dripositedl'with the Unlitedtates osta emce wr su icrent sta e or irst c ass mm in an enve o e

SOUTH SAN FRANCISCO, CA 94080 addressed to the Mail Sto ISSUEPFE address above, or bein facsimiIe
transmitted to the USPTO (703) 746-4000, on the date indicated he ow.

  
  

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

09/723,752 11/27/2000 Manuel Baca P1093P1DI 6340

TITLE OF INVENTION: ANTI-VEGF ANTIBODIES

APPLN. TYPE ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE

NO 3 $0nonprovisional 1400 $1400 08/08/2005

EXAMINER ART UNIT CLASS-SUBCLASS

HELMS, LARRY RONALD 1642 ~ 424-133100

    

 
 
 

 f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) .the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2_ registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

CFR 1.

0 Chan e ofcorres ondence address (or Change of Correspondence
Address orrnIPTO/ /122) attached.

CI "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

1. Changes?

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi ee is identified below, no assigriee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CF 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual 0 Corporation or other private group entity D Government 

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):

0 Issue Fee 0 A check in the amount of the fee(s) is enclosed.

CI Publication Fee (No small entity discount permitted) 0 Payment by credit card Form PTO-2038 is attached. _
0 Advance Order - # of Copies D The Director is hereby authorized by charge the required fee(s), or credit any ove ayment, to

Deposrt Account Number (enclose an extra copy of this form . 

5. Change in Entity Status (from status indicated above)

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re- tplply any previously paid issue fee to the application identified above. 'NOTE: The Issue Fee and Publication Fee (i requrred) will not be accepted from anyone other than c applicant; a registered attorney or agent; or the assrgnee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

 

 

Authorized Signature Date
 

Typed or printed name Registration No.
 
 

This collection of information is required by 37 CFR 1.31 l. The information is refluired to obtain or retain a benefit bg the public which is to file (and by the USPTO to process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. is collecnon is estimated to take 1 minutes to complete, including gathenng,_prepanng, and

submitting the completed application form to the USPTO. Time will vag/ dégendin upon the individual case. Any comments on the amount of time you requ to com Ietethis form and/or su estions for reducing this burden, should be sent to e ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, .0.

2px 1432, Alexa-n . 3,23? '1332313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comm155ioner for Patents, PO. Box 1450,exan a, irginia - .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-SS (Rev. 12/04) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box I450

Alexandria. Virginia 223134450www.mpmgov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION N0.

 
09/723,752 lI/27/2000 Manuel Baca PIO93PID] 6340

GENENTECH, INC. HELMS, LARRY RONALD
1 DNA WAY

SOUTH SAN FRANCISCO, CA 94080 PAPER ”UMBER
. 1642

DATE MAILED: 05/06/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 118 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the-mailing date of this notice, the Patent Term Adjustment will be 118 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov). ' -

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments Should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.
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Application No. Applicant(s)

Examiner Art Unit

—--
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

Notice ofAllowability 

 
 

  
  1. X This communication is responsive to the amendment filed 3/1/05.  
 2. E The allowed claim(s) is/are 51 and 52.  

  
 

3. E] The drawings filed on are accepted by the Examiner.

4. [:l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) C] All b) E] Some‘ c) [:1 None of the:

1. [:I Certified copies of the priority documents have been received.

2. [I Certified copies of the priority documents have been received in Application No. __

3. E] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

' Certified copies not received: __

  
  
  
  

 

 Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

  

  5. [:1 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.  

 6. E] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) I] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

.1) E] hereto or 2) E] to Paper No./Mai| Date .

(b) E] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./MaiI Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [:1 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 

  
  

  
  

  
 
 

 Attachment(s)

1. I] Notice of References Cited (PTO-892) 5. C] Notice of Informal Patent Application (PTO-152)

    
  

  
  

  
 

2. [:1 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [3 Interview Summary (PTO-413),
Paper No./Mail Date .

3. E Information Disclosure Statements (PTO-1449 or PTO/SB/08). 7. C] Examiners Amendment/Comment
Paper No./MaiI Date 11/3/03

4. El Examiner‘s Comment Regarding Requirement for Deposit 8. El Examiners Statement of Reasons for Allowance

of Biological Material 9. C] Other .  

LARRY R. HELMS, PH.D

PRIMARY EXAMINER  
 U.S. Patent and Tradermrk Office

PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mai| Date 20050315 A;
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Filing Date
27 Nov 2000

O p 1
' -‘““ ‘0\ Sheet _ 0t 1

FORM PTO-1449 v \ V . u,S. Dept. of Commerce Atty Docket No.
: 09/72375

’ Patent and Trademark Office Pug?"“’1 2
Applicant

I Baca er. a1,

U.S. PATENT DOCUMENTS

Class Filing Date
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79 2002/032315 14.03.02 Baca et al.
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Presta et a ., "Humanxzatlon 0 an Antl—Vascu ar En-ot: e 1a Grout: Factor Monoc ona Ant-.1"); or t: e

[be 33 Therapy of Solid Tumors and Other Disorders" Cancer Research 57(20) :4593-4599 (Oct 15, 1997)  

'lExaminer Date Considered

'tExaminer. Initial it reterence considered, whether or not citation is in conformance with MPEP 609; draw line through citation
if not in conlomiance and not considered. Include copy of this loan with next communication to applicant.

USCOMM-DC 80-398.

Regeneron Exhibit 1024.1002



Applicant(s)IPatent under
Reexamination

BACA ET AL.

Application/Control No.
fication

lllll|l||l||l|l|llllllllllllllllllllllll||ll||lll
Issue Classi

09/723,752
uh

m24M61Sm6MH.mR
m

arxaEL

ISSUE CLASSIFICATION
CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK)

ORIGINAL

suecmss CLASS

530INTERNATIONAL CLASSIFICATION

Total Claims Allowed: 2
LARRY R. HELMS, PH.D

PRIMARY EXAMINER

O.G.

Print Claim(s)

1(:3?K
Assistant Examiner

Larry R. Helms

(Primary Examiner)
(MM

(Date)enZ Examiner)

I: Claims renumbered in the same order as presented by applicant

.0 .

2

3
44

45

47

50
51

52

53

55

56
57

59

- aal lnstrum

 
 

 

347167890123456789088889999900000000001111-114|111122222222222
_NC_H~----

123457902323.mEmto5555555666777798D.11114|1111111
T.

D.mEn.
R147

 

  

 

CA

 

P

 
 

 
 

 44

Paper No. 20050315[”0matent and TrademarkP

 

Regeneron Exhibit 1024.1003



Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMZMERCE
United States Patent and Trademark Office
AdetnICOMIMISSIONER FOR PATENTS

R0. Bax I450
Newmwm 223I3-1450ww.uspto.pv

 
*B | BDATASHEET* CONFIRMATION NO. 6340
Bib Data Sheet

FILING OR 371(c)

SERIAL NUMBER DATE GROUP ART UNIT ATTORNEY
09/723,752 11/27/2000 1642 DOCKET NO.

RULE P1093P1D1

‘ PPLICANTS

Manuel Baca, Foster City, CA;

James A. Wells, Burlingame, CA;
Leonard G. Presta, San Francisco, CA;

Henry B. Lowman, El Granada, CA;
Yvonne Man-Yee Chen, San Mateo, CA;

it CONTINUING DATA *********t**k****ittt§***

This application IS a DIV 0f 08/908,469 08/06/1997 PAT 6,884,879 W

* FOREIGN APPLICATIONS ********************

IF REQUIRED, FOREIGN FILING LICENSE GRANTED

TOTAL INDEPENDEN

CLAIMS CLAIMS
17 1

‘ nti-VEGF antibodies

FILING FEE FEES: Authority has been given in Paper ‘
RECEIVED No. to charge/credit DEPOSIT ACCOUNT

for following:

El Credit

 
Regeneron Exhibit 1024.1004



 
  

 

 

  

 
 
 
  

 

  

  

f. ~ ”03\’ \ 111$ '74
l M g; ~

. 2,4,” #5 _ Patent DoCket P1093P1D1
v ' ‘ 7w“ .

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Group Art Unit: 1642 .

’ Manuel Baca et al. Examiner: Helms, Larry Ronald

Serial NO.: 09/723,752 Confirmation No: 6340

Filed: November 27, 2000 Customer No: 09157

EXPRESS MAIL LABEL NO.: EV 385 659 925 US

0% Title: ANTI-VEGF ANTIBODIES '
DATE OF DEPOSIT: MARCH 1 2005

W
Wd RESPONSE TO NOTICE OF NON-COMPLIANT AMENDMENT

8] 1‘] Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313—1450

Sir:

This document is responsive to the Communication mailed December 13, 2004 (Paper

No. 20041210) and the Notice of Non-Compliant Amendment'mailed February 4, 2005 for

which a one-month period for respOnse was given. Applicant is required-to cancel the currently

rejected claims in order for claims 51-52 to be allowed.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of 'claims which begins on page 3

of this paper.

Remarks begin on page 4 of this paper.

#174992 Page 1‘ of 4
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Appl. No. 09/723,752 Patent Docket #P1093Pl Dl
Response dated March I, 2005

. Response to Notice of Non-Compliant Amendment mailed on February 4, 2005

Amendments to the Claims

A Please cancel claims 43-47, 49, 50, 53-60.

This listing of claims will replace all prior versions,_ and listings, of claims in the application:

Listing of Claims:

1.-50. (Canceled)

i ,9{ (Previously presented) A method for inhibiting VEGF-induced angiogenesis in a subject, _

comprising administering to said subject an effective amount of a humanized anti-VEGF antibody which

binds human VEGF with a Kd value of no more than about 41 x 10‘8M, said humanized anti-VEGF

antibody comprising a heavy chain variable domain sequence of SEQ ID N02116 and a light chain

variable domain sequence of SEQ ID N02115.

3.}2/ (Previously presented) A method for inhibiting VEGF-induced angiogenesis in a subject,
comprising administering to said subject an effective amount of a humanized anti-VEGF antibody which

binds human VEGF with a Kd value of no more than about 1 x 10‘8M,‘ said humanized anti-VEGF

antibody comprising a heavy chain variable domain sequence of SEQ ID N027 and a light chain variable

domain sequence of SEQ ID N0:8.

53.-60. (Canceled)

. Page 3 of4

Regeneron Exhibit 1024.1006



01234567890123457890123M579022222222223333333334444444511111111111111111111-11111111
12370123456789136666777777777788

Applicant(s)lPatent under
Reexamination

BACA ET AL.
Art Unit

1642

a Objectedecnm.netm

752
ner

R. Helms

Application/Control No.

.0etch.E
-

noN

am”3rl9x8OF.I.\II.aor.

mddup.wn4..mbetr.9n5uae0cR
rhT(

||l|llH
Index of Claims

Rejected

3456789123“78333333344444
 

Part of Paper No. 20050315
U.S. Patent and Trademark Office

Regeneron Exhi it 1024.1007



 
 

   

 
 

  

 
Search Notes

HIIMIIHN IIIIHNI llllllilll

“

Application/Control No. Applicant(s)lPatent under
Reexamination

09/723,752 BACA ET AL.
Examiner Art Unit

Lar R. Helms 1642

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

 
 

 
 

 
 
 

 
   

  
06H (j £9 3/“ 6’ IRH

J14! [0 Hi" [It
7 F

U.S. Patent and Trademark Office Part of Paper No. 20050315 ,

Regeneron Exhibit 1024.1008



AUG 0 1 2005

a \. .

(‘Complete 'a'i’fl iid this form, toget
 

 
 

  

:‘This form should be_ used for transmitting the ISSUE FEE and PUBLICATION FEE (if required); Blocks 1 through 5 should be completed whereg further correspondence Including the Patent, advance orders and notification of maintenance fees will e mailed to the current corres ondence address as
_ less corrected below or directed otherWIse in Block 1, by (a) speafying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance fee notifications.

WCOWPONDENCE ADDRESS (N°'°‘ U” 31““ f“ “‘3' change “5“”) Note: A certificate of Amailin can only be used for domestic mailings of the
Fee(s) Transmittab This cem icate cannot be used for any other accompanying

Rapers. Each additional paper, such as an aSSIgnment or formal draWing, must

 

   

  

   

9157 7590 05/06/2005 ave its own certificate of mailing or transmiSSion.

GENENTECH, INC. Certificate of Mailing or Transmission h d
1 DNA WAY Ihereb ceiti that this Fee 5 Transmittal mtg-e, 9‘! a, ‘ -,- .itht e Unites l h .- .0 6915:9395. 1
SOUTH SAN FRANCISCO, CA 94080 adadtreessse??o tfigfiaiIlltStosu ISSUEPFEEgderess above, or bgnan 193355:
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NO $0nonprovisional $1400 $1400 08/08/2005
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  1. Chan e of correspondence address or indication of "Fee Address" (37
CFR 1. 63).

CI Chan e of corresspgndence address (or Change of CorrespondenceAddress orm PTO/ /122) attached.

D "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys 1 Steven X. C111
or agents OR, alternatively, Genentech‘; 4) Inc .
(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name Will be printed.   

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) .

PLEASE NOTE: Unless an assi ee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CF 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Genentech, Inc . South San Francisco , CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual fiCorporation or other private group entity D Government 

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):

fl Issue Fee ., ,_ D A check in the amount of the fee(s) is enclosed.

D Publication Fee (Nosmall entity discount permitted) \ D Payment by credit card Form PTO-2038 is attached.
CI Advance Order - #‘OTLJO es" " fiThe Director is hereb t ' b char e the re uired fee 5 , or credit an ove a ent, to

pl Deposit Account Number“7966236 y g (e%close an gx)tra copy of thi); form . ym 
5. Change in Entity Status (from status indicated above)

D a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).

The Director of the USPTO is requested to a ply the Issue Fee and Publication Fee (if any) or to re-ag‘ply any previously paid issue fee to the application identified above. 'NOTE: The Issue Fee and Publication Fee (if required) Will not be accepted from anyone other than e applicant; a registered attorney or agent; or the asmgnee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

 

  

 

 

Date July 29 , 2005

Typed or printed name Stella.n X _ I :1] 3' Registration No. flfl , 637

This collection of information is required by 37 CFR 1.311. The information is relqluired to obtain or retain a benefit b the public which is to file (and by the USPTO to process)an application. Confidentialityis governed by 35 U.S.C. 122_and 37 CFR 1.14. .15 collection is estimated to take 1 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time Will vag de ending upon the individual case. Any comments on the amount of time you require to comgete
this form and/or suggestions for reducmg this burden, should be sent to e ief In ormation Officer, US. Patent and Trademark Office, US. Department of Commerce, .0.
2px 1432, A\l/exan . 3,20,11. 320223134450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450,exan a, irginia - .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Authorized Signature  

 

PTOL—85 (Rev. 12/04) Approved for use through 04/30/2007. OMB 0651-0033 US Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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09/723,752 I ”27/2000 Manuel Baca P1093P1Dl _ 6340
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I642

DATE MAILED: 11/08/2005

Please find below and/or attached an Office communication concerning this application or proceeding.
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US. Patent and Trademark Office
Adams: COMMISSIONER FOR PATENTS

PO. Box 1450
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DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

The IDS filed 3/6/01 has been considered and is attatched.

Any inquiry concerning this communication or earlier communications from the examiner should be directed to Larry R. Helms,
Ph.D, whose telephone number is (571) 272-0832.

. may a. HELMS. PHD.
SUPERVISORY PATENT EXAMINER

PTO-90C (Rev.O4-03)
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RECEIVED

CENTRAL FAX CENTER
Sen'al no. 09/723,752 Attorney Docket No. 22338-80060

AUGZ 5 2006

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent of: Manuel Baca er al. — § 156 Docket No: 22338-80060

Patent No.: 7,060,269 Assignee: Genentech, Inc.

ISSued: June 13, 2006 Unit: OPLA; Attn: K. Ferriter

Application No: 09/723.752

For: ANTI—VEGF ANTIBODIES — Application for § 156 Patent Term Extensn'On

Mail Stop: Patent Ext.
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

POWER OF ATTORNEY BY ASSIGNEE

The assignee of the entire right, title, and interest in US. Patent No. 7,060,269 (granted
on application serial no. 09/723,752), Genentech, Inc., hereby appoints the practitioners
associated with

CUSTONIER NUMBER 33694

as its attorneys and agents to prosecute the captioned patent/application, and to transact all
business in the U.S, Patent and Trademark Office c0nnected therewith.

Pursuant to 37 CPR. § 3.73 (b), the undersigned states that Genentech, Inc. is the

assignee of the entire right, title, and interest in the captioned patent/application by virtue of an
assignment by the inventors to Genentech Inc- recorded at Reel 008872/ Frame 0429.

The undersigned, whose title is supplied below, is authorized to act on behalf of the

assignee.

Respectfufly submitted,

GENENTECH, INC.

2% .957”lg-19¢
Je ubinec Date
Associate General Counsel — Patent Law
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Sen'al no. 09/723,752 Attorney Docket No. 22338-80060

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent of: Manuel Baca et al. — § 15 6 Docket No: 22338—80060

I

Patent No.2 7 ,060,269 : Assignee: Genentech, Inc.l

Issued: June 13, 2006 3 Unit: OPLA; Aim: K. Feniter

Application No: 09/723,752 I
For: ANTI-VEGF ANTIBODIES — Applicatioa for § 156 Patent Term Extension

Mail Stop: Patent EXt
Commissioner f0: Patents

PO. Box 1450 ,

Alexandn'a, VA 22313-1450

TRANSMITTAL

Transmitted for filing in the captioned application is a Power of Attorney by the assignee.

We believe that no fee is due in connection with this submission.

Should any fee under 37 CPR. §§ 1.16 or 1.17 be required to render this or any other

paper filed during the pendency of this application timely or proper, the Director is requested to -

charge the appropriate amount to our Deposit Account No. 18-1260.

Respectfully submitted,

WM
Jeffrey P. Kushan, Reg. No. 43,401
Attorney for Patentees

Date: 3' 24" 9‘0

SIDLEY AUSTIN LLP

1501 K Street, NW.

Washington, DC 20005

tel. (202) 736-8914

fax (202) 736—8711
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent of: Manuel Baca et al. -- § 156 Docket No: 22338-80060

Patent No.: 7,060,269 Assignee: Genentech, Inc.

Issued: June 13, 2006 Unit: OPLA

Application No: 09/723,752 _i.____. .....A n-vnl-nt‘44n -

CERTIFICATE OF MAlLl-lilg- 37 CiFR. § 1.10
For: ANTI-VEGF ANTIBODIES — Application for EXPRESS MA'L LABEL ”0' ER ———c‘3—3"q q 8 ”8
§ 156 Patent Term Extension I hereby certify this correspondence is being deposited with the US.

Postal Service with sufficient postage as “Express Mail — Post Office to
Addressee” addressed to: Mail Stop Patent Ext, Commissioner for

' Patents, US. Patent and Trademark Office, PO. Box 1450, Alexandria,

Mail Stop Patent Ext. VA 22313-1450, on the date shown below.

Commissioner for Patents I R? APO. Box 1450 4%— MLJLSMAlexandria, VA 22313-1450 3'9 “” We" Name Date

M APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. § 156

Dear Sir:

Applicant, Genentech, Inc., hereby submits this application for extension of the term of
United States Letters Patent 7,060,269 under 35 U.S.C. § 156 by providing the following

information in accordance with the requirements specified in 37 C.F.R. § 1.740.

Applicant represents that it is the assignee of the entire interest in and to United States

Letters Patent No. 7,060,269, granted to Manuel Baca; James A. Wells; Leonard G. Presta;

Henry B. Lowman; and Yvonne Man-yee Chen (Baca et al.) by virtue of an assignment of such

patent to Genentech, Inc., recorded December 29, 1997, at Reel 8872, Frame 0429.] AdOGEIQWWAV3.930
I The assignment recorded at the noted location in the Office’s records identifies U.S.S.N.

08/908,469 (“the ‘469 application”) and states that the conveyance includes the entire “right,

title and interest in and to said invention, and in and to any and all Letters Patents to be
granted and issued therefor. . ..” U.S.S.NL"09/723,752, from which the ‘269 patent issued, is a

continuation application (divisional) of the ‘469 application.
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Baca, et al.

Application Under 35 U.S.C. § 156 Page 2

1. Identification of the Approved Product [§ l.740(a)(1)]

The name of the approved product is LUCENTISTM. The name of the active ingredient of
LUCENTIS TM is ranibizumab. Ranibizumab is a recombinant humanized monoclonal IgG1

antibody antigen-binding fragment (Fab) based on a humanized framework with
complementarity-determining regions (CDRs) derived from a murine monoclonal antibody that
binds to human Vascular Endothelial Growth Factor (VEGF).

2. Federal Statute Governing Regulatory Approval of the Approved Product

l§ l.740(a)(2)l

The approved product was subject to regulatory review under, inter alia, the Public

Health Service Act (42 U.S.C. § 201 et seq.) and the Federal Food, Drug and Cosmetic Act (21

U.S.C. § 355 etseq.).

3. Date of Approval for Commercial Marketing [§ l.740(a)(3)]

LUCENTISTM was approved for commercial marketing or use under § 351 of the Public

Heath Service Act on June 30, 2006.

4. Identification of Active Ingredient and Certifications Related to Commercial

Marketing of Approved Product [§ l.740(a)(4)]

(a) The active ingredient of LUCENTISTM is ranibizumab. Ranibizumab is a

humanized monoclonal IgG. antibody antigen-binding fragment produced by an

E. coli expression system. It contains human framework regions (FRs) and the

complementarity-determining regions (CDRS) derived from a murine antibody
that binds to VEGF.

(b) Applicant certifies that ranibizumab had not been approved for commercial

marketing or use under the Federal Food, Drug and Cosmetic Act, the Public

Health Service Act or the Virus—Serum-Toxin Act prior to the approval granted on

June 30, 2006 to the present Applicant.

(c) Ranibizumab has been approved for the treatment of patients with neovascular

(wet) age-related macular degeneration. See LUCENTISTM product label, provided
as Attachment A.

(d) LUCENTISTM was approved for commercial marketing pursuant to § 351 of the

Public Health Service Act (42 U.S.C. § 262) under Genentech’s existing

Department of Health and Human Services (DHHS) U.S. License No. 1048. See

LUCENTISTM approval letter, provided as Attachment B.
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Baca, et al.

Application Under 35 U.S.C. § 156 Page 3

5. Statement Regarding Timeliness of Submission of Patent Term Extension Request
[§ 1.740(a)(5)]

Applicant certifies that this application for patent term extension is being timely

submitted within the sixty (60) day period permitted for submission specified in 35 U.S.C. §

156(d)(1) and 37 C.F.R. § 1.720(0. The last date on which this application may be submitted is

August 28, 2006.

6. Complete Identification of the Patent for Which Extension Is Being Sought

l§ 1-740(a)(6)l

The complete identification of the patent for which an extension is being sought is as
follows:

(a) Names of the inventors: Manuel Baca; James A. Wells; Leonard G. Presta;

Henry B. Lowrnan; and Yvonne Man-yee Chen.

(b) Patent Number: 7,060,269

(c) Date of Issue: June 13, 2006

(d) Date of Expiration: July 4, 20192

7. Copy of the Patent for Which an Extension is Being Sought [§ 1.740(a)(7)]

A copy of US. Patent No. 7,060,269 is provided as Attachment C to the present

application.

8. Copies of Disclaimers, Certificates of Correction, Receipt of Maintenance Fee

Payment, or Reexamination Certificate [§ 1.740(a)(8)]

(a) US. Patent No. 7,060,269 is not subject to a terminal disclaimer.

(b) A Certificate of Correction has not been issued for US. Patent No. 7,060,269.

(c) The first maintenance fee for US. Patent No. 7,060,269 will be due on December

13, 2009.

(d) US. Patent No. 7,060,269 has not been the subject of a reexamination proceeding.

2 The term of the ‘269 patent has been extended, under 35 USC § 154(b) by 697 days. The
697 days have been included in calculating the July 4, 2019 expiration date.
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Baca, et al.

Application Under 35 U.S.C. § 156 Page 4

9. Statement Regarding Patent Claims Relative to Approved Product [§ 1.740(a)(9)]

The statements below are made solely to comply with the requirements of3 7 C.F.R.

§ 1.740(a)(9). Applicant notes that, as the MP.E.P. acknowledges, § 1. 740(a)(9) does not
require an applicant to show whether or how the listed claims would be infiinged, and that this
question cannot be answered without specific knowledge concerning acts performed by third
parties. As such, these comments are not an assertion or an admission ofApplicant as to the
scope ofthe listed claims, or whether or how any ofthe listed claims would be infringed, literally
or under the doctrine ofequivalents, by the manufacture, use, sale, offerfor sale or the

importation ofany product.

(a) At least claim 1 of U.S. Patent No. 7,060,269 (“the ‘269 patent”) claims the active
pharmaceutical ingredient in the approved product or a method that may be used
to make or use that ingredient.

(b) Pursuant to M.P.E.P. § 2753 and 37 C.F.R. § 1.740(a)(9), the following

explanation is provided which shows how the above-listed claim of the ‘269

patent claims a method of using the approved product.

(1) Description ofthe approvedproduct and its method ofuse

The approved product is described in Section 11 of the approved label for

LUCENTISTM as follows, a copy of which is provided as Attachment A.

LUCENTIST’V‘ (ranibizumab injection) is a recombinant humanized IgGl

kappa isotype monoclonal antibody fragment designed for intraocular use.
Ranibizumab binds to and inhibits the biologic activity of human vascular .

endothelial growth factor A (VEGF—A). Ranibizumab has a molecular

weight of approximately 48 kilodaltons and is produced by an E. coli

expression system in a nutrient medium containing the antibiotic

tetracycline. Tetracycline is not detectable in the final product.

LUCENTISTM is a sterile, colorless to pale yellow solution in a single-use

glass vial. LUCENTISTM is supplied as a preservative-free, sterile solution

in a single-useglass vial designed to deliver 0.05 mL of 10 mg/mL

LUCENTISTM aqueous solution with 10 mM histidine HCL, 10% 0t, 0t-

trehalose dihydrate, 0.01% polysorbate 20, pH 5.5. '

Ranibizumab is further characterized in a scientific reference by Chen et

al. published in 1999 in the Journal of Molecular Biology (JMB) entitled
“Selection and Analysis of an Optimized Anti-VEGF Antibody: Crystal Structure

of an Affinity-matured Fab in Complex with Antigen.” 3 For example, the heavy

3 293:865-881 (1999) (Attachment E)
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and light chain sequences of ranibizumab, designated as Y0317 in the article, are

displayed in Figure 1. In addition, the article provides data regarding the binding

affinity of the Y0317 antibody fragment to VEGF. See, e.g., Table 6 on p. 870.

(2) Claim 1

Claim 1 of the ‘269 patent reads as follows:

1. A method for inhibiting VEGF—induced angiogenesis in a subject,

comprising administering to said subject an effective amount of a

humanized anti-VEGF antibody which binds human VEGF with a
Kdvalue of no more than about 1x10"8 M, said humanized anti-

VEGF antibody comprising a heavy chain variable domain

sequence of SEQ ID NO:116 and a light chain variable domain

sequence of SEQ ID NO:115.

Comparison ofRanibizumab lo the limitations ofclaim 1

Claim 1 pertains to a method of inhibiting VEGF-induced angiogenesis in a

subject by administering an effective amount of a humanized anti—VEGF antibody

that binds to human VEGF at a defined Kd value and that contains designated

light and heavy chain variable domains. Applicant asserts that the use of

ranibizumab for the treatment of age-related macular degeneration falls within the

scope of claim 1 for at least the following reasons.

According to the label, ranibizumab is a humanized anti-VEGF antibody fragment

that has been found effective in the treatment of patients with neovascular (wet)

age-related macular degeneration. Ranibizumab binds to and inhibits the

biological activity of human vascular endothelial growth factor A (VEGF-A),

which has been shown to cause neovascularization and leakage in models of

ocular angiogenesis. The binding of ranibizumab to VEGF-A prevents the

interaction of VEGF-A with its receptors on the surface of endothelial cells,

reducing endothelial cell proliferation, vascular leakage, and new blood vessel

formation (i.e., angiogenesis). See Label {[1111 and 12.1. Accordingly,
administration of an effective amount of ranibizumab inhibits VEGF—induced

angiogenesis in a subject to which it is administered. Applicant notes that the

term “antibody” as defined in the ‘269 patent includes, in addition to full-length

antibodies, antibody fragments such as Fab, Fab’, F(ab)2 and Fv as long as the

fragments exhibit the desired biological activity, i.e., binding to human VEGF

(See, e.g., Col 8, lines 43-54). Ranibizumab, being a Fab fragment that binds

human VEGF, falls within the scope of the term “antibody” as it is used in claim
1.

Claim 1 also pertains to administering an effective amount of a humanized anti-

VEGF antibody which binds human VEGF with a Kdvalue of no more than about
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Baca, et al.
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1x10'8, wherein the antibody contains the variable light and heavy chains of SEQ
ID NOS: 115 and 116. The article by Chen et al presents data demonstrating that

ranibizumab (designated as Y0317 does, in fact, bind human VEGF with a Kd

value of no more than about lxlO' M. For example, Table ‘6 on page 870 of the
reference shows that ranibizumab has a Kdvalue of about 1.4 x10''0 and thus falls

within the scope of claim 1. Finally, Figures 10A and 10B of the ‘269 patent

provide the sequence of the light chain variable and heavy chain variable domains
of, inter alia, ranibizumab (noted therein as Fab Y0317). The light chain variable

and heavy chain variable domains depicted in Figures 10A and 108 are identical

to SEQ ID NO:115 and SEQ ID NO:116, respectively, of the ‘269 patent.

Accordingly, ranibizumab contains the heavy chain variable domain (SEQ ID

N011 l6) and the light chain variable domain (SEQ ID N021 15) recited in claim I.

For at least the reasons discussed above, claim 1 of the ‘269 patent covers, inter

alia, a method of using the approved drug product, ranibizumab.
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Baca, et al.
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10. Relevant Dates Under 35 U.S.C. § 156 for Determination of Applicable Regulatory

Review Period [§ 1.740(a)(10)]

(a) Patent Issue Date

US. Patent No. 7,060,269 was issued on June 13, 2006.

(b) IND Effective Date [35 U.S.C. § 156(g)(1)(B)(i); 37 C.F.R. § 1. 740(a)(10)(z)(A)]

The date that an exemption under § 505(i) of the Federal Food, Drug and

Cosmetic Act became effective (i. e., the date that an investigational new drug

application (“IND”) became effective) for LUCENTIS I” (referred to as
“Humanized Monoclonal Antibody Fragment (rhuFab V2)(E. coli, Genentech) to

Vascular Endothelial Growth Factor (VEGF), lntravitreal”) was October 7, 1999.

The IND was assigned number BB-IND # 8633. A copy of the letter from the

FDA reflecting the effective date of the IND is provided in Attachment E. The

application date for the IND was October 6, 1999.

(c) BLA Submission Date [35 Us. C. §156(g)(1)(B)(i); 37 C.F.R.
§ 1. 740(a)(10)(i)(B)]

The BLA was submitted by Genentech to the FDA on December 29, 2005. The

BLA was assigned number BL# 125156/0. A copy of the letter from the FDA

acknowledging receipt of the BLA and reflecting the BLA submission date is

provided in Attachment F.

(d) BLA Issue Date [35 US. C. § 156(g)(1)(B) (ii); 37 C.F.R. § 1. 740(a)(10)(i)(C)]

The FDA approved biologic license application 125156/0 authorizing the

marketing of LUCENTISTM on June 30, 2006. LUCENTISTM was approved under

Department of Health and Human Services (DHHS) U.S. License No. 1048. A

copy of the approval letter from the FDA is provided as Attachment B.
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11. Summary of Significant Events During Regulatory Review Period [§ 1.740(a)(l 1)]

Pursuant to 37 C.F.R. § 1.740(a)(11), the following provides a brief description of the

activities of Genentech, Inc., before the FDA in relation to the regulatory review of LUCENTISTM.

The brief description lists the significant events that occurred during the regulatory review period

for the approved product. In several instances, communications to or from the FDA are

referenced. Pursuant to 37 CPR. § 1.740(a)(11), 21 CPR. § 60.20(a), and M.P.E.P. § 2753,

copies of such communications are not provided in this application, but can be obtained from

records maintained by the FDA.

— On October 6, 1999, Genentech submitted to FDA (See Attachment E) an

investigational new drug application for a recombinant humanized monoclonal

antibody fragment (rhuFab V2, now known as ranibizumab) against Vascular

Endothelial Growth Factor (VEGF). The antibody was developed as a potential

new therapeutic in treating patients with the exudative (wet or neovascular) form

for age-related macular degeneration (AMD).

- On October 7, 1999 FDA made BB-IND #8633 effective via a communication

mailed to Genentech on October 13, 1999 (See Attachment E). According to the

FDA, initiation of trials could begin 30 days after October 7, 1999.

- The first human clinical trial (Phase I) was initiated on February 8, 2000 followed

by Phase 11 human trials and Phase 111 human trials, some of which remain

ongoing at the time of this application.

- On February 5, 2002, representatives of Genentech and the FDA (CBER and

CDER) participated in a Type C meeting to discuss the proposed clinical

development plan for ranibizumab in AMD.

- On October 31, 2002 representatives of Genentech and FDA (CBER and CDER)

participated in an Type B End-of—Phase 11 meeting.

- Beginning in approximately March 2003, and continuing at the time of this

application, Phase III studies have been conducted. The three Phase III trials

forming the basis of the Biologics License Application (BLA), FVF2598g,

FVF2587g, and FVF3192g are studies of two year duration with primary

endpoints of one year. FVF2587g and FVF3192g, along with extension study

FVF3426g and safety study FVF3689g, remain ongoing at the time of this

application.

- On September 21, 2005 representatives of Genentech and CDER participated in a

Type B Pre—BLA submission meeting to discuss information requirements for the
BLA.
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— Genentech submitted a BLA for ranibizumab for the treatment of patients with

wet AMD on December 29, 2005. (See Attachment F)

- FDA acknowledged receipt of the BLA for ranibizumab via a communication

mailed to Genentech dated January 27, 2006. The letter indicated that FDA had

assigned the Submission Tracking Number (STN) of BL #125156/0 to the BLA

(See Attachment F).

- By way of a communication mailed to Genentech on March 14, 2006 FDA made
Genentech aware that the BLA for ranibizumab was filed on February 28, 2006

and that FDA had assigned a user fee goal date of June 30, 2006 (See Attachment

G).

- On June 30, 2006 FDA approved BLA 125156/0, issuing marketing authorization

for LUCENTISTM (See Attachment B).
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12. Statement Concerning Eligibility for and Duration of Extension Sought Under 35

U.S.C. § 156 [37 C.F.R. § 1.740(a)(12)]

(a) In the opinion of the Applicant, U.S. Patent No. 7,060,269 is eligible for an

extension under § 156 because:

(i) one or more claims of the ‘269 patent claim the approved product or a

method of making or using the approved product;

(ii) the term of the ‘269 patent has not been previously extended on the basis

of § 156;

(iii) the ‘269 patent has not expired;

(iv) no other patent has been extended pursuant to § 156 on the basis of the

regulatory review process associated with the approved product,

LUCENTISTM;

(v) there is an eligible period of regulatory review by which the patent may be

extended pursuant to § 156;

(vi) the applicant for marketing approval exercised due diligence within the

meaning of § 156(d)(3) during the period of regulatory review;

(vii) the present application has been submitted within the 60-day period

following the approval date of the approved product, pursuant to § 156(0);
and

(viii) this application otherwise complies with all requirements of 35 U.S.C.

§ 156 and applicable rules and procedures.

(b) The period by which the term of the ‘269 patent is requested by Applicant to be

extended is 17 days.

(0) The requested period of extension of term for the ‘269 patent corresponds to the

regulatory review period that is eligible for extension pursuant to § 156, based on

the facts and circumstances of the regulatory review associated with the approved

product LUCENTISTM and the issuance of the patent. The period was determined as
follows.

(i) The relevant dates for calculating the regulatory review period, based on

the events discussed in the section above, are the following.
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Exemption under FDCA § 505(i)
became effective October 7, 1999

Biologics License Application (BLA)

under PHSA § 351 was filed December 29, 2005

Patent was granted June 13, 2006

BLA was approved June 30, 2006

(ii) The ‘269 patent was granted after the period specified in § 156(g)(l )(B)(i)

(i. e., the period from the date of the grant of the exemption under § 505(i)

of the FDCA until the date of submission of the BLA). Pursuant to

§ 156(c), the calculated regulatory review period therefore does not

include a component of time between when the IND became effective and
when the BLA was submitted.

(iii) The patent was granted during the period specified in § 156(g)( 1)(B)(ii)

(i.e., the period from the date of submission of the BLA until the date of

approval). The regulatory review period under § 156(b) therefore includes

a component equal to the total number of days in that period that are after

the issuance of the patent (17 days).

(iv) The period determined according to § 156(b), (c), and (g)(1) for the

approved product (i. e., the number of days following the date of patent

issuance until the approval of the BLA) is 17 days.

(v) The ‘269 patent will expire on July 4, 2019.

(vi) The date of approval of the approved product is June 30, 2006.

(vii) The date that is fourteen years from the date of approval of the approved

product is June 30, 2020.

(viii) The period measured from the date the patent expires (i. 6., July 4, 2019)

until the end of the fourteen-year period specified in §156 (c)(3) (i.e., June

30, 2020) is approximately 361 days.

(ix) The number of days in the regulatory review period determined pursuant

to § 156(g)(l)(B)(ii) does not exceed the number of days that the patent

may be extended pursuant to §156(c)(3). As such, the period by which the
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patent may be extended is not limited by the fourteen-year rule of

§156(c)(3).

(x) The ‘269 patent issued after the effective date of Public Law No. 98-417.

As such, the two— or three-year limit of 35 U.S.C. § 156(g)(6)(C) does not

apply.

13. Statement Pursuant to 37VC.F.R. § 1.740(a)(l3)

Pursuant to 37 C.F.R. § 1.740(a)(l3), Applicant acknowledges its duty to disclose to the

Director of the PTO and to the Secretary of Health and Human Services any information which

is material to the determination of entitlement to the extension sought, particularly as that duty is

defined in 37 C.F.R. § 1.765.

14. Applicable Fee [§ 1.740(a)(l4)]

Our check in payment of the fee prescribed in 37 C.F.R. § 1.200) for a patent term

extension application under 35 U.S.C. § 156 accompanies this application. Please deduct any
additional required fees from, or credit any overpayments to our deposit account no. 18-1260.

15. Name and Address for Correspondence [§ l.740(a)(14)]

Please direct all inquiries, questions, and communications regarding this application for
term extension to:

Jeffrey P. Kushan
SIDLEY AUSTIN LLP

1501 K Street, NW.

Washington, DC. 20005
Phone: 202-736-8914

Fax: 202-736—81 11

email: jkushan@sidley.com

The correspondence address for US. Patent No. 7,060,269 is unchanged for all other purposes. A
Power of Attorney granted to the undersigned by the patent assignee, a copy of which is included

with this application as Attachment H, accompanies this communication.
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Two additional copies of this application are enclosed, in compliance with 37 C.F.R.

§ 1.740(b).

Sincerely,

W
Jeffrey P. Kushan

Attorney for Applicant

Registration No. 43,401

Sidley Austin LLP

1501 K Street, NW.

Washington, DC. 20005

Dated: AugustQ‘L, 2006
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed
to use LUCENTIS safely and effectively. See full

prescribing information for LUCENTIS.

LUCENTISTM (ranibizumab injection)

Initial U.S. Approval: 2006

----------------- INDICATIONS AND USAGE--------------.----

LUCENTIS is indicated for the treatment of patients with
neovascular (wet) age-related macular degeneration ( l ).

............DOSAGE AND ADMINISTRATION---------------

' FOR OPHTHALMIC INTRAVITREAL INJECTION

ONLY (2.1)

0 LUCENTIS 0.5 mg (0.05 mL) is recommended to be
administered by intravitreal injection once a month (2.2).

0 Although less effective, treatment may be reduced to one
injection every three months after the first four injections

if monthly injections are not feasible. Compared to
continued monthly dosing, dosing every 3 months will
lead to an approximate 5-letter (I-line) loss of visual
acuity benefit, on average, over the following 9 months.
Patients should be evaluated regularly (2.2 .

FULL PRESCRIBING INFORMATION: CONTENTS*
1 INDICATIONS AND USAGE
2 DOSAGE AND ADMINISTRATION

2.1 General Dosing Information
2.2 Dosing
2.3 Preparation for Administration
2.4 Administration

2.5 Stability and Storage
DOSAGE FORMS AND STRENGTHS
CONTRAINDICATIONS
4.1 Ocular or Periocular Infections

4.2 Hypersensitivity
5 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal
Detachments

5.2 Increases in Intraocular Pressure
5.3 Thromboembolic Events

6 ADVERSE REACTIONS

6.1 Injection Procedure

6.2 Clinical Studies Experience — Ocular
Events

6.3 Clinical Studies Experience — Non-
Ocular Events

6.4 Immunogenicity
7 DRUG INTERACTIONS
8 USE IN SPECIFIC POPULATIONS

U.S. BLA (BL125156) Ranibizumab injection

80:)

-------------DOSAGE FORMS AND STRENGTHS------------

0 10 mg/mL single-use vial (3)

---------------------CONTRAINDICATIONS--------------------

0 Ocular 0r periocular infections (4.1)

0 Hypersensitivity (4.2)

-------------- WARNINGS AND PRECAUTIONS--------------

0 Endophthalmitis and retinal detachments may occur
following intravitreal injections. Patients should be
monitored during the week following the injection (5 I).

0 Increases in intraocular pressure have been noted within
60 minutes of intravitreal injection (5.3).

--------------------ADVERSE REACTIONS---------------------

The most common adverse reactions (reported a 6% higher in
LUCENTIS-treated subjects than control subjects) are
conjunctiva] hemorrhage. eye pain, vitreous floaters. increased
intraocular pressure. and intraocular inflammation (6.2).

To report SUSPECTED ADVERSE REACTIONS, contact
Genentech at 1-888-835—2555 or FDA at 1-800-FDA-1088

or www.fda.gov/medwatch.

See Section 17 for PATIENT COUNSELING -
INFORMATION.

8.1 Pregnancy
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Usc

8.6 Patients with Renal Impairment
8.7 Patients with Hepatic Dysfunction]

10 OVERDOSAGE
11 DESCRIPTION
12 CLINICAL PHARMACOLOGY

12.] Mechanism of Action

12.2 Pharmacodynamics
12.3 Pharmacokinetics

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis.
Impairment of Fertility

14 CLINICAL STUDIES

14.] Study 1 and Study 2
14.2 Study 3

16 HOW SUPPLIED/STORAGE AND
HANDLING

l7 PATIENT COUNSELING INFORMATION

* Sections or subsections omitted from the Full Prescribing
Information are not listed. '

Genentech, Inc.
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

LUCENTIS is indicated for the treatment of patients with

neovascular (wet) age-related maeular degeneration.

2 DOSAGE AND ADMINISTRATION

2.1 General Dosing Information
FOR OPHTHALMIC INTRAVITREAL INJECTION ONLY.

2.2 Dosing

LUCENTIS 0.5 mg (0.05 mL) is recommended to be
administered by intravitreal injection once a month.

Although less effective, treatment may be reduced to one

injection every three months after the first four injections if
monthly injections are not feasible. Compared to continued
monthly dosing, dosing every 3 months will lead to an
approximate 5-letter (l-line) loss of visual acuity benefit. on
average, over the following 9 months. Patients should be

evaluated regularly [see (f‘liniisul Slil(lf(‘.\' (14.2)].

2.3 Preparation for Administration
Using aseptic technique, all (0.2 mL) ofthe LUCENTIS vial
contents are withdrawn through a 5-micron l9-gauge filter
needle attached to a l-cc tuberculin syringe. The filter needle
should be discarded after withdrawal of the vial contents and

should not be used for intravitreal injection. The filter needle

should be replaced with a sterile 30-gaugex l/2-ineh needle
for the intravitreal injection. The contents should be expelled
until the plunger tip is aligned with the line that marks
0.05 mL on the syringe.

2.4 Administration

The intravitreal injection procedure should be carried out
under controlled aseptic conditions, which include the use of
sterile gloves, a sterile drape, and a sterile eyelid speculum (or
equivalent). Adequate anesthesia and a broad-spectrum
microbicide should be given prior to the injection.

Following the intravitreal injection, patients should be
monitored for elevation in intraocular pressure and for
endophthalmitis. Monitoring may consist ofa check for

perfusion of the optic nerve head immediately after the
injection, tonometry within 30 minutes following the injection.
and biomicroscopy between two and seven days following the
injection. Patients should be instructed to report any
symptoms suggestive ofendophthalmitis without delay.

Each vial should only be used for the treatment ofa single eye.
lfthe contralateral eye requires treatment, a new vial should
be used and the sterile field, syringe. gloves, drapes. eyelid

' speculum. filter, and injection needles should be changed
before LUCENTIS is administered to the other eye.

No special dosage modification is required for any of the
populations that have been studied (e.g., gender, elderly).

U.S. BLA (BL125156) Ranibizumab injection

2.5 Stability and Storage
LUCENTIS should be refrigerated at 2°-8°C (36°-46°F). DO
NOT FREEZE. Do not use beyond the date stamped on the
label. LUCENTIS vials should be protected from light. Store
in the original carton until time of use.

3 DOSAGE FORMS AND STRENGTHS

Single-use glass vial designed to deliver 0.05 mL of
10 mg/mL.

4 CONTRA INDICATIONS

4.1 Ocular or Periocular Infections

LUCENTIS is contraindicated in patients with ocular or
periocular infections.

4.2 Hypersensitivity
LUCENTIS is contraindicated in patients with known

hypersensitivity to ranibizumab or any ofthe excipicnts in
LUCENTIS.

5 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal Detachments
lntravitreal injections. including those with LUCENTlS. have

been associated with endophthalmitis and retinal detachments.
Proper aseptic injection technique should always be used
when administering LUCENTIS. In addition, patients should

be monitored during the week following the injection to
permit early treatment should an infection occur [see Dosage
and (\rllninis/razinn (2.3, 2.4) and Paticnl Counseling
Injbrlnmion (17)].

5.2 Increases in Intraocular Pressure

Increases in intraocular pressure have been noted within

60 minutes of intravitreal injection with LUCENTIS.
Therefore, intraocular pressure as well as the perfusion of the
optic nerve head should be monitored and managed
appropriately [see [Dosage and /Idl71i7li.\'fl‘(lli()ll (2.4)].

5.3 Thromboembolic Events

Although there was a low rate (<4%) of anerial
thromboembolic events observed in the LUCENTlS clinical
trials. there is a theoretical risk of anerial thromboembolic

events following intravitreal use ofinhibitors of VEGF [see
.’\t./l’(‘r.\'(‘ Rt'(l(flf(‘lll.\‘ (6.3)].

6 ADVERSE REACTIONS

6.l Injection Procedure
Serious adverse events related to the injection procedure have

occurred in <O.l% of intravitreal injections, including
endophthalmitis [see Warnings and Prevail/inns (5./)],
rhegmatogenous retinal detachments, and iatrogenic traumatic
cataracts.

6.2 Clinical Trials Experience — Ocular Events
Other serious ocular adverse events observed among

LUCENTIS-treated patients occurring in <2% of patients

Genentech, Inc.
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included intraocular inflammation and increased intraocular

pressure [see Wm‘nings and Fromm/inns (5. l. 5.2)].

The available safety data include exposure to LUCENTIS in
874 patients with neovascular age-related macular
degeneration in three double-masked, controlled studies with
dosage regimens of 0.3 mg (375 patients) or 0.5 mg

(379 patients) administered monthly by intravitreal injection
(Studies I and 2) [see Clinical Sim/fox (I4. 1)] and dosage

regimens of0.3 mg (59 patients) or 0.5 mg (61 patients)
administered once a month for 3 consecutive doses followed

by a dose administered once every 3 months (Study 3)
[see Clinical .S'quilim (l4.2)].

Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in one clinical trial

of a drug cannot be directly compared with rates in the clinical
trials of the same or another drug and may not reflect the rates
observed in practice.

Table 1 shows the most frequently reported ocular adverse
events that were reported with LUCENTIS treatment. The
ranges represent the maximum and minimum rates across all
three studies for control, and across all three studies and both

dose groups for LUCENTIS.

Table 1

—LUCENTIS
77%-43%

37%-l7%

32%-3%

26%-15%

24%-8%

22%-7%

l8%-5%

19%-4%

|6%-5%

Sogign body sensation in 19%-6% 14%—6%

 

 
 
 
 
 

  
 
 

17%-3%

13%-0%

14%-0%

l3%-3%’

13%-0%

IO%-5%

l0%-3%

Visual acuity
blurred/decreased 17%‘4%' 24%' l 0%

Detachment of the retinal l 1%_ l % 15%_3%
.i_ment e ithelium

|0%-3% 8%-5%

Ocular discomfort 8%-0% S%-0%

9%-0% 7%-0%

Posterior capsule 8%-0% 5%-0%Ooacification

l l %-3%9%-.%
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6.3 Clinical Trials Experience — Non-Ocular Events
Table 2 shows the most frequently reported non-ocular

adverse events with LUCENTIS treatment. The ranges
represent the maximum and minimum rates across all three
studies for control. and across all three studies and both dose

groups for LUCENTIS.

Table 2

LUCENTIS

Hypertension/elevated 23% 5% 23%-8%
blood uressure

|6%-5% 1370-570

ll%-3% 9%—0%

15%-2% lO%-3%

 
 

 

0

 
8% 2% 6%-4%

Upper respiratory tract 15%-2% lO%-4%
infection

7%-3%

The rate ofanerial thromboembolic events in the three studies

in the first year was 2.1% of patients (18 out of 874) in the
combined group of patients treated with 0.3 mg or 0.5 mg
LUCENTIS compared with l.l% of patients (5 out of 44 l) in
the control arms of the studies. In the second year of Study l.
the rate of anerial thromboembolic events was 3.0% of

patients (l4 out of 466) in the combined group of patients
treated with 0.3 mg or 0.5 mg LUCENTIS compared with
3.2% of patients (7 out of 2l6) in the control arm [see
Warnings and Prec't'nrlinnx (5.3)].

  
  

6.4 Immunogenicity
The pre-treatment incidence of immunoreactivity to
LUCENTIS was O%-3% across treatment groups. After
monthly dosing with LUCENTIS for 12 to 24 months, low
titers of antibodies to LUCENTIS were detected in

approximately l%-6% of patients. The immunogenicity data

reflect the percentage of patients whose test results were
considered positive for antibodies to LUCENTIS in an
electrochemiluminescence assay and are highly dependent on

the sensitivity and specificity of the assay. The clinical '
significance of immunoreactivity to LUCENTIS is unclear at

this time. although some patients with the highest levels of
immunoreactivity were noted to have iritis or vitritis.

7 DRUG INTERACTIONS

Drug interaction studies have not been conducted with
LUCENTlS.

Genentech, Inc.
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LUCENTIS intravitreal injection has been used adjunctivcly

with verteporfin photodynamic therapy (PDT). Twelve of 105
(l 1%) patients developed serious intraocular inflammation; in
10 ofthe 12 patients, this occurred when LUCENTIS was
administered 7 days (i 2 days) after verteporfin PDT.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Pregnancy Category C. Animal reproduction studies have not
been conducted with ranibizumab. It is also not known

whether ranibizumab can cause fetal harm when administered

to a pregnant woman or can affect reproduction capacity.
LUCENTIS should be given to a pregnant woman only if
clearly needed.

8.3 Nursing Mothers
It is not known whether ranibizumab is excreted in human

milk. Because many drugs are excreted in human milk. and
because the potential for absorption and harm to infant growth
and development exists, caution should be exercised when
LUCENTIS is administered to a nursing woman.

8.4 Pediatric Use

The safety and effectiveness of LUCENTIS in pediatric
patients has not been established.

8.5 Geriatric Use

In the controlled clinical studies, approximately 94%

(822/879) of the patients randomized to treatment with
LUCENTIS were 2 65 years of age and approximately 68%

(601/879) were 2 75 years of age. No notable difference in
treatment effect was seen with increasing age in any of the

studies. Age did not have a significant effect on systemic
exposure in a population pharmacokinetic analysis after
correcting for creatinine clearance.

8.6 Patients with Renal Impairment
No formal studies have been conducted to examine the

pharmacokinetics of ranibizumab in patients with renal
impairment. Sixty-eight percent of patients (136 of 200) in the
population pharmacokinetic analysis had renal impairment
(46.5% mild. 20% moderate. and 1.5% severe). Reduction in

ranibizumab clearance is minimal in patients with renal

impairment and is considered clinically insignificant. Dose
adjustment is not expected to be needed for patients with renal
impairment.

8.7 Patients with Hepatic Dysfunction
No formal studies have been conducted to examine the

pharmacokinetics of ranibizumab in patients with hepatic
impairment. Dose adjustment is not expected to be needed for
patients with hepatic dysfunction.

10 OVERDOSAGE

Planned initial single doses of ranibizumab injection 1.0 mg
were associated with clinically significant intraocular

inflammation in 2 of 2 patients injected. With an escalating
regimen of doses beginning with initial doses of ranibizumab

U.S. BLA (BL125156) Ranibizumab injection

injection 0.3 mg, doses as high as 2.0 mg were tolerated in
15 of 20 patients.

11 DESCRIPTION

LUCENTISTM (ranibizumab injection) is a recombinant

humanized IgGl kappa isotype monoclonal antibody fragment

designed for intraocular use. Ranibizumab binds to and
inhibits the biologic activity of human vascular endothelial

growth factor A (VEGF-A). Ranibizumab has a molecular
weight of approximately 48 kilodaltons and is produced by an
E. coli expression system in a nutrient medium containing the
antibiotic tetracycline. Tetracycline is not detectable in the
final product.

LUCENTlS is a sterile. colorless to pale yellow solution in a

single-use glass vial. LUCENTIS is supplied as a
preservative-free. sterile solution in a single-use glass vial
designed to deliver 0.05 mL of 10 mg/mL LUCENTIS
aqueous solution with 10 mM histidine HCl.
10% a. a-trehalose dihydrate. 0.01% polysorbatc 20. pH 5.5.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Ranibizumab binds to the receptor binding site of active forms
of VEGF—A, including the biologically active. cleaved form of
this molecule. VEGFlm. VEGF-A has been shown to cause

neovascularization and leakage in models of ocular
angiogenesis and is thought to contribute to the progression of
the neovascular form of age—related macular degeneration
(AMD). The binding of ranibizumab to VEGF-A prevents the
interaction of VEGF-A with its receptors (VEGFRl and
VEGFRZ) on the surface of endothelial cells, reducing

endothelial cell proliferation, vascular leakage, and new blood
vessel formation.

12.2 Pharmacodynamics
Neovascular AMD is associated with foveal retinal thickening
as assessed by optical coherence tomography (OCT) and
leakage from CNV as assessed by fluorescein angiography.

In Study 3. foveal retinal thickness was assessed by OCT in
1 18/184 patients. OCT measurements were collected at
baseline. Months 1.2.15. 8. and 12. ln patients treated with
LUCENTIS. foveal retinal thickness decreased, on average.

more than the sham group from baseline through Month 12.
Retinal thickness decreased by Month 1 and decreased further
at Month 3, on average. Fovcal retinal thickness data did not
provide information useful in influencing treatment decisions
[see Clinical Sim/fax (l4.2)].

In patients treated with LUCENTIS. the area of vascular
leakage. on average, decreased by Month 3 as assessed by

fluorescein angiography. The area of vascular leakage for an
individual patient was not correlated with visual acuity.

12.3 Pharmacokinetics

In animal studies, following intravitreal injection, ranibizumab
was cleared from the vitreous with a half-life of approximately
3 days. After reaching a maximum at approximately 1 day,

Genentech, Inc.
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the serum concentration of ranibizumab declined in parallel
with the vitreous concentration. In these animal studies,

systemic exposure ofranibizumab is more than 2000-fold
lower than in the vitreous.

In patients with neovascular AMD. following monthly
intravitreal administration. maximum ranibizumab serum

concentrations were low (0.3 ng/mL to 2.36 ng/mL). These
levels were below the concentration of ranibizumab (1 1 ng/mL
to 27 ng/mL) thought to be necessary to inhibit the biological

activity of VEGF-A by 50%. as measured in an in vitro cellular
proliferation assay. The maximum observed serum
concentration was dose proportional over the dose range of

Study 2 received a mean of 12 total treatments out of a

possible 13 from Day 0 through Month 12.

in both studies, the primary efficacy endpoint was the

proportion of patients who maintained vision. defined as
losing fewer than 15 letters of visual acuity at 12 months
compared with baseline. Almost all LUCENTlS-treated

patients (approximately 95%) maintained their visual acuity.
3470-40% of LUCENTlS-treated patients experienced a
clinically significant improvement in vision, defined as

gaining 15 or more letters at 12 months. The size ofthe lesion
did not significantly affect the results. Detailed results are
shown in the tables below.

0.05 to 1.0 mg/eye. Based on a population pharmacokinetic

analysis, maximum serum concentrations of 1.5 ng/mL are Table 3 _
predicted to be reached at approximately 1 day after monthly Outcomes at Month 12 and Month 24 in Stud 1
intravitreal administration of LUCENTIS 0.5 mg/eye. Based LUCENTlS Estimated

on the disappearance of ranibizumab from serum, the estimated Outcome Sham 0.5 mg Difference
average vitreous elimination half-life was approximately Measure Month n = 238 n = 240 (95% Cl)"
9 days. Steady-state minimum concentration is predicted to be Loss of Month 12 62% 95% 32%
0.22 ng/mL with a monthly dosing regimen. In humans, serum < 15 ---(26%. 39%)
ranibizumab concentrations are predicted to be approximately letters in Month 24 53% 90% 37%

90,000-fold lower than vitreal concentrations. visual (29%, 44%)acurt

l3 NONCLXNICAL TOXICOLOGY (%)"y
Gain of Month 12 5% 34% 29%

13.1 Carcinogenesis, Mutagenesis, Impairment of 3 15 (22%,35670)
Fertility letters in Month 24 4% 33% 29%

No carcinogenicity or mutagenicity data are available for visual (23% 35%)
ranibizumab injection in animals or humans. acuity

(%)"

No studies on the effects ofranibizumab on fertility have been Mean Month 12 40.5 +7.2 (14.4) 175

visual Month 24 -I4.9 +6.6 (16.5) 21.1
14 CLINICAL STUDIES acuity (18.7) (18.1. 24.2)
The safety and efficacy of LUCENTIS were assessed in three (letters)
randomized. double-masked, sham- or active-controlled (SD)"
studies in patients with neovascular AMD. A total of :1 ~ . .Ad t d t t b d th t t f d d 1.

1323 patients (LUCENTIS 879. Control 444) were enrolled in b p253? es ”"3 6 85° 0" e S m' '6 "‘0 Cthe three studies.

 
14.] Study 1 and Study 2

In Study 1. patients with minimally classic or occult (without
classic) CNV lesions received monthly LUCENTIS 0.3 mg or
0.5 mg intravitreal injections or monthly sham injections.
Data are available through Month 24. Patients treated with
LUCENTIS in Study 1 received a mean of 22 total treatments

out of a possible 24 from Day 0 to Month 24.

In Study 2. patients with predominantly classic CNV lesions
received one ofthe following: 1) monthly LUCENTlS 0.3 mg
intravitreal injections and sham PDT; 2) monthly LUCENTlS
0.5 mg intravitreal injections and sham PDT; or 3) sham
intravitreal injections and active verteporfin PDT. Sham PDT
(or active verteporfin PDT) was given with the initial
LUCENTIS (or sham) intravitreal injection and every
3 months thereafter if fluorescein angiography showed
persistence or recurrence of leakage. Data are available
through Month 12. Patients treated with LUCENTIS in

US. BLA (BL125156) Ranibizumab injection Genentech, Inc.
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Table 4

Outcomes at Month 12 in Study 2

Verteporfin LUCENTIS
Outcome PDT 0.5 mg
Measure n = 143 n = 140

Loss of 64% 96%
< 15 letters

in visual

—9.5 (16.4) +1 1.3 (14.6)

(letters)

(80)“

mmt(%f
Gain of

” Adjusted estimate based on the stratified model.

hp<0.01.

  

 

 

Estimated

Difference

(95% C1)"

33% (25%, 41%)

   
 

 
 
 
 

 

 
 

 

   

 

35% (26%, 44%) 

 
 

 
Z 15

letters in
visual

mmt(%f
Mean

change in
visual

acuity

 
  

  21.1 (17.5. 24.6)

 
  
 
 

  
  

Figure 1

Mean Change in Visual Acuity from Baseline

to Month 24 in Study 1 and to Month 12 in Study 2

Study 1

(letters) MeanChangeinVisualAcuity
1012141618 20 22 24

Month
02468

+11.3

(letters)MeanChangeinVisualAcuity 
Study 1:

+ LUCENTIS 0.5 mg (n=240)
-0- Sham (n=236)

Study 2:
+ LUCENTIS 0.5 mg (n=139)
+ Vertepomn PDT (mas)

U.S. BLA (BL125156) Ranibizumab injection

Patients in the group treated with LUCENTIS had minimal
observable CNV lesion growth. on average. At Month 12. the

mean change in the total area of the CNV lesion was
0.1-0.3 DA for LUCENTIS versus 2.3—2.6 DA for the control
arms.

The use of LUCENTIS beyond 24 months has not been
studied.

14.2 Study 3
Study 3 was a randomized, double-masked. sham-controlled,

two-year study designed to assess the safety and efficacy of
LUCENTIS in patients with neovascular AMD (with or
without a classic CNV component). Data are available

through Month 12. Patients received LUCENTIS 0.3 mg or
0.5 mg intravitreal injections or sham injections once a month
for 3 consecutive doses. followed by a dose administered once
every 3 months. A total of 184 patients were enrolled in this

study (LUCENTIS 0.3 mg.60:LUCENT15 0.5 mg. 61 : sham.

63): 171 (93%) completed 12 months ofthis study. Patients
treated with LUCENTIS in Study 3 received a mean of 6 total

treatments out of possible 6 from Day 0 through Month 12.

In Study 3. the primary efficacy endpoint was mean change in
visual acuity at 12 months compared with baseline
(see Figure 2). After an initial increase in visual acuity
(following monthly closing). on average. patients dosed once
every three months with LUCENTlS lost visual acuity.
returning to baseline at Month 12. 1n Study 3. almost all
LUCENTIS-treated patients (90%) maintained their visual
acuity at Month 12.

Figure 2

Mean Change in Visual Acuity from Baseline to

Month 12 in Study 3

Study 3

(letters)

pi)_“L. Ou-0U! MeanChangeinVisualAcuity
o 2 4 6 81012

Month

+ LUCENTIS 0.5 mg (n=61)
o Sham (n=63)

16 HOW SUPPLIED/STORAGE AND HANDLING

Each LUCENTIS carton. NDC 50242-080-01. contains one

2-ec glass vial of ranibizumab. one 5-mieron.

19-gauge x l-l/2-inch filter needle for withdrawal ofthe vial

contents, one 30-gauge x 1/2-inch injection needle for the
intravitreal injection, and one package insert [see Dosage and

Genentech, Inc.
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alt/IllinixIrrIIiUII (2.4)]. VIALS ARE FOR SINGLE EYE USE
ONLY.

17 PATIENT COUNSELING INFORMATION

In the days following LUCENTIS administration, patients are
at risk of developing endophthalmitis. lfthe eye becomes red‘
sensitive to light. painful, or develops a change in vision. the
patient should seek immediate care from an ophthalmologist
[see Wuruillgs (lm/ I’I‘m'mllinnx (5. U].

LUCENTISTM [ranibizumab injection]

Manufactured by: 8277700
Genentech, Inc. LLl404

l DNA Way 4833801
South San Francisco, CA 94080-4990 FDA Approval Date:

June 2006

©2006 Genentech,
Inc.

U.S. BLA (BL125156) Ranibizumab injection Genentech, Inc.
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.6 DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Food and Drug Administration

 

Rockville. MD 20852

BLA 125156

Genentech, Inc.

Attention: Robert L. Garnick, Ph.D.

Senior Vice President, Regulatory Affairs, Quality & Compliance

1 DNA Way

South San Francisco, California 94080-4990

Dear Dr. Garnick:

We have approved your biologics’ license application for Lucentis (ranibizumab injection)

effective this date. You are hereby authorized to introduce or deliver for introduction into

interstate commerce, ranibizumab injection under your existing Department of Health and

Human Services U.S. License No. 1048. Lucentis (ranibizumab injection) is indicated for the

treatment of patients with neovascular (wet) age-related macular degeneration.

Under this license you are approved to manufacture ranibizumab drug substance at Genentech,

lnc., South San Francisco, California, fill the final formulated product at_

and label and packageifilled vials at Genentech, Inc, South San

Francisco, California. You may label your product with the proprietary name Lucentis and

market it in 10 mg/mL single use glass vials.

We acknowledge receipt of your submissions dated December 29, 2005, and January 31,

February 10, 17, 21, and 24, March 17, 23, and 31, April 10, and 28, May 5, 10, 25 (2),

26 (2), and 31, and June 1, 5 (2), 6, 9, 13, 16, 23, 26, 27, 28 (3), and 29,2006.

The final printed labeling (FPL) must be identical in content to the enclosed labeling text for

the package insert, submitted June 28, 2006; the immediate vial container submitted

March 31, 2006; and the carton labels submitted June 5, 2006. The statement “No U.S. standard

of potency” should be added with the next printing of carton labels. Marketing this product with

F PL that is not identical in content to the approved labeling text may render the product

misbranded and an unapproved new drug.

The dating period for formulated drug product shall be 18 months from the date of manufacture

when stored at 2°-8°C (36°—46°F). The date of manufacture shall be defined as the date of final

sterile filtration of the formulated drug product. The dating period for ranibizumab drug

substance shall be _when stored at -20 °C.

You currently are not required to submit samples of future lots of Lucentis to the Center for

Drug Evaluation and Research (CDER) for release by the Director, CDER, under 21 CFR 610.2.

We will continue to monitor compliance with 21 CFR 610.1 requiring completion oftests for

conformity with standards applicable to each product prior to release of each lot.
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You must submit information to your biologics license application for our review and written

approval under 21 CFR 601.12 for any changes in the manufacturing, testing, packaging or

labeling of Lucentis, or in the manufacturing facilities.

All applications for new active ingredients, new dosage forms, new indications, new routes of

administration, and new dosing regimens are required to contain an assessment of the safety and

effectiveness ofthe product in pediatric patients unless this requirement is waived or deferred.

We are waiving the pediatric study requirement for this application.

The following are Postmarketing Studies that are subject to reporting requirements of
21 CFR 601.70:

1. Submit the final Clinical Study Report from Study FVF3689g by June 30, 2008.

. 2. Provide safety and efficacy data from a 2-year adequate and well-controlled clinical trial

ofa mutually acceptable design exploring multiple dosing frequencies of Lucentis.

Date of submission of protocol: November 14, 2008.

Date of start of study: September 21, 2009.

Date of final clinical study report: April 1, 2013.

3. To detect and characterize immune responses to ranibizumab:

a. Develop and validate a confirmatory assay capable of detecting both lgG and IgM

isotype responses.

b. Develop and validate an assay to detect neutralizing anti-ranibizumab antibodies.

The assay methodology and validation reports: September 28, 2007.

4. To characterize further the immune response to ranibizumab, serum samples collected

in studies FVF2587g, FVF2598g, FVF3192g will be assayed using the validated

methods described above in Postmarketing Commitment #3. The data obtained will be

analyzed to discover and evaluate any association between immunoreactivity and

dosing frequency as well as any potential impact of immunoreactivity on efficacy or

safety outcomes.

The need for an additional clinical study will be determined based on the results from

the analysis described above.

Date of submission of protocol and statistical analysis plan: February 28, 2007.

Date of submission of final study report: September 30, 2008.
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The following are Postmarketing Studies that are not subject to reporting requirements of
21 CFR 601.70:

5. To revise release specifications, shelf-life specifications and in-process limits for

ranibizumab drug substance and drug product afierm ”’nmercial manufacturing runs
to reflect increased manufacturing experience.

These revisions to the Quality control system, the corresponding data from the IE) (4)
commercial manufacturing runs and the analysis plan used to create the revisions

will be submitted as a supplement on or before June 30, 2008.

6. To perform additional Lucentis stability studies at 40°C using Ion Exchan_e

Chromatography (IEC) to demonstrate that the corrective actions taken at

to address the atypical accelerated stability profile observed in the Lucentis 2005

qualification campaign have been sufficient.

Specifically, a one time stability study consisting offl (“centis Drug Product launchlots are placed at 40°C and tested by IEC at months. Thesefl‘“
Lucentis Drug Product lots are derived from the following:

o of these Lucentis Drug Product lots are manufactured from distinct lots of

0 At least li’T’Nhese%lots are aliquoted and used to manufacture
IflhflJcentis drug product lots.

Data will be submitted as a supplement on or before March 31, 2007.

We request that you submit clinical protocols to your IND, with a cross-reference letter to this

biologics license application. Submit nonclinical and chemistry, manufacturing, and controls

protocols and all study final reports to this application. Please use the following designators to

label prominently all submissions, including supplements, relating to these postmarketing study

commitments as appropriate:

0 Postmarketing Study Protocol

0 Postmarketing Study Final Report

0 Postmarketing Study Correspondence

0 Annual Report on Postmarketing Studies

For each postmarketing study subject to the reporting requirements of21 CFR 601.70, you must

describe the status in an annual report on postmarketing studies for this product. The status report

for each study should include:

. 0 information to identify and describe the postmarketing commitment,

o the original schedule for the commitment,

o the status ofthe commitment (i.e. pending, ongoing, delayed, terminated, or

submitted),
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0 an explanation ofthe status including, for clinical studies, the patient accrual rate (Le.

number enrolled to date and the total planned enrollment), and

. a revised schedule ifthe study schedule has changed and an explanation ofthe basis
for the revision.

As described in 21 CFR 601 .70(e), we may publicly disclose information regarding these

postmarketing studies on our Web site (htt ://www.fda.mv/cder/ mc/defaulthtm). Please refer

to the April 2001 Draft Guidance for Industry: Reports on the Status of Postmarketing Studies —

Implementation of Section 130 ofthe Food and Drug Administration Modernization Act of 1997

(see htt )://\\-'ww.fda.gow’cbcr/ vdlns/ )ost040401.htm) for further information.

 

  

You must submit adverse experience reports under the adverse experience reporting

requirements for licensed biological products (21 CFR 600.80). You should submit

postmarketing adverse experience reports to the Central Document Room, Center for Drug

Evaluation and Research, Food and Drug Administration, 5901-B Ammendale Road, Beltsville,

MD 20705-1266. Prominently identify all adverse experience reports as described in 21 CFR
600.80.

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse _

event reports that are received directly by the FDA. New molecular entities and important new
biologics qualify for inclusion for three years afier approval. Your firm is eligible to receive

copies of reports for this product. To participate in the program, please see the enrollment

instructions and program description details at www.fda.gov/medwatch/report/mmphtm.

You must submit distribution reports under the distribution reporting requirements for licensed

biological products (21 CFR 600.81).

You must submit reports of biological product deviations under 21 CFR 600.14. You should

promptly identify and investigate all manufacturing deviations, including those associated with

processing, testing, packing, labeling, storage, holding and distribution. ifthe deviation involves

a distributed product, may affect the safety, purity, or potency of the product, and meets the other

criteria in the regulation, you must submit a report on Form FDAo3486 to the Division of

Compliance Risk Management and Surveillance (HFD-330), Center for Drug Evaluation and

Research, Food and Drug Administration, 5600 Fishers Lane, Rockville, MD 20857. Biological

product deviations sent by courier or overnight mail should be addressed to Food and Drug

Administration, CDER, Office of Compliance, Division of Compliance Risk Management and

Surveillance, HFD-330, Montrose Metro 2, l 1919 Rockville Pike, Rockville, MD 20852.
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Please submit all FPL at the time of use and include implementation information on FDA Form

356h. Please provide a PDF-format electronic copy as well as original paper copies (ten for

circulars and five for other labels). In addition, you may wish to submit draft copies ofthe

proposed introductory advertising and promotional labeling with a cover letter requesting

advisory comments to the Food and Drug Administration, Center for Drug Evaluation and

Research, Division of Drug Marketing, Advertising and Communication, 5901-B Ammendale

Road, Beltsville, MD 20705-1266. Final printed advertising and promotional labeling should be

submitted at the time of initial dissemination, accompanied by 3 FDA Form 2253.

All promotional claims must be consistent with and not contrary to approved labeling. You

should not make a comparative promotional claim or claim of superiority over other products

unless you have substantial evidence to support that claim.

Please refer to htt )zl/www.fda.(Tov/cder/biologics/defaulthtm for important information

regarding therapeutic biological products, including the addresses for submissions.

If you have any questions, call Lori M. Gorski, Project Manager, at (301) 796—0722.

Sincerely,

Mark J. Goldberger, M.D., M.P.H.
Director

Office ofAntimicrobial Products

Center for Drug Evaluation and Research

Enclosure
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Selection and Analysis of art OptimizedAnti-VEGF
Antibody: Crystal Structure of an Affinity-matured Fab

in Complex with Antigen
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and Henry B. Lowman”
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‘Corresponding author

The Fab portion of a humanized antibody (Fab-12; IgG form known as
rhuMAb VEGF) to vascular endothelial growth factor (VEGF) has been
affinity-matured through complementarity-determining region (CDR)
mutation, followed by affinity selection using monovalent phage display.
After stringent binding selections at 37°C, with dissociation (off-rate)

- selection periods of several days, high affinity variants were isolated
from CDR-Hl, H2, and H3 libraries. Mutations were combined to obtain'

cumulatively tighter-binding variants. The final variant identified here,—
Y0317, contained six mutations from the parental antibody. In vitro cell—
based assays show that four mutations yielded an improvement of about
IOU—fold in potency for inhibition of VEGF-dependent cell proliferation
by this variant, consistent with the equilibrium binding constant deter—
mined from kinetics experiments at 37°C. Using X-ray crystallography,
we determined a high-resolution structure of the complex between VEGF
and the affinity-matured Fab fragment. The overall features of the bind-
ing interface seen previously with wild-type are preserved, and many
contact residues are maintained in precise alignment in the superimposed
structures. However, locally, we see evidence for improved contacts .
between antibody and antigen, and two mutations result in increased
van der Waals contact and improved hydrogen bonding: Site-directed
mutants confirm that the most favorable improvements as judged by
examination of the complex structure, in fact, have the greatest impact on
free energy of binding. In general, the final antibody has improved affi-
nity for several VEGF variants as compared with the parental antibody;-
however, some contact residues on VEGF differ in their contribution to .

the energetics of Fab binding. The results show that small changes even
in a large protein-protein binding interface can have significant effects on
the energetics of interaction.

© 1999 Academic Press

Keywords: angiogenesis; humanized antibody-antigen complex; affinity
maturation; phage display; X-ray crystallography

Introduction

Abbreviations used: CDR, complementarity-
determining region; FR, framework region; HuVEC, Angiogenic factors (Folkman & Klagsbrurt
human umbilical V91“ 99909}th cell; Kw! equflibnum 1987), which stimulate endothelial cells leading to
dissocmfim “Imam dammed ”25°C? mAb 136 new vascularization, have roles in such disease
form of monoclonal antibody; PBS, phosphate-buffered
saline; SPR, surface plasmon resonance; VEGF, vascular
endothelial growth factor; VEGF(109), receptor-binding
fragment of VEGF with residues 8-109, VEGF(165),
VEGF form with residues 1-165.

states as cancer, rheumatoid arthritis, and macular

degeneration (reviewed by Ferrara, 1995; Folkman,
1995; Iruela-Arispe & Dvorak, 1997). Vascular
endothelial growth factor (VEGF), a heparin-bind-

E-mail address'of the corresponding author: ing protein initially identified from'pituitary cells
hbl@gene’.com

0022-2836/99/440865-17 $30.00/0

(Ferrara d1: Henzel, 1989), is clearly a key angio-

© 1999 Academic Press
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genic factor in development as well as in certain
disease states, including the growth of solid tumors
(reviewed by Ferrara, 1999). A murine monoclonal
antibody, A.4.6.1, was found to block VEGF-
dependent cell proliferation in vitro and to
antagonize tumor growth in viva (Kim et al., 1993). -
The murine mAb was previously humanized in
Fab form to yield a variant known as Fab-12
(Presta et al., 1997).. Both chimeric and humanized

antibodies retained high affinity binding to VEGF,
with an apparent equilibrium dissociation constant,
K35", of 0.9 to 3 nM (Presta et al., 1997; Baca et al.,
1997; Muller et al., 19983). The corresponding full-

length IgG form of this antibody, rhumAb VEGF,
is being developed as a possible therapeutic agent
for the treatment of human solid tumors (Mordenti
et al., 1999)

We became interested in obtaining higher affi-
nity variants of Fab-12'in order to testgwhether affi-
nity improvements of this antibody mightimprove
its potency and efficacy. Phage display of random-
ized libraries of antibodies and other proteins has
been extensively used to engineer proteins with
improved affinity and specificity (Lowman et al.,
1991; reviewed by Kay 8: Hoess, 1996; Rader &
Barbas, 1997; Griffiths & Duncan, 1998). In particu—

, lar, a phage—based in vitro affinity maturation pro-
cess has been successful in improving the binding
affinity of antibodies previously identified from
traditional monoclonal or naive-library sources

(e.g, Hawkins et al., 1992; Marks et al., 1992; Barbas
et al., 1994; Yang et al., 1995; Schier et al., 1996;
Thompson et al., 1996). ~

In previous work, the humanized anti—VEGF
antibody Fab-12 was adapted for improved mono- -
valent phage display throughsselection of a CDR-
L1 variant, designated Y0192 (Muller et al.,1998a).
To select target residues for randomization and
affinity optimization, we also previously screened
all CDR residues, as defined by a combination of
the hypervariable (Kabat et al., 1987) and structu-
rally defined (Chothia & Lesk, 1987) CDR residues.
Fab variants of Y0192 generated by alanine scan-
ning were analyzed for side<chain contributions to
antigen binding (Muller et al., 1998a). In addition, a
crystal structure of Fab-12 in complex with the
receptor-binding domain of VEGF, VEGF(109), was

. determined (Muller et al., 1998a). The results of

these studies showed that the antigen binding site
is almost entirely composed of residues from the
heavy chain CDRs, CDR-Hl, H2, and HS. There-
fore, these CDRs appeared most likely to provide
the opportunity for improved binding interactions
with antigen.

Here, we describe the selection of an affinity-
irnproved anti-VEGF antibody by phage display
and off-rate selection. We show that the affinity-
matured antibody binds VEGF with at least 20-fold
improved affinity and inhibits VEGF-induced cell
proliferation with enhanced potency in a cell-based
assay. We also report the crystal structure of an
affmity—optimized antibody in complex with
VEGF, to our knowledge, representing the first

\ reported structure of an in vitro affinity-matured
antibodyzantigen complex. The structure, together
with mutational analysis, ShOWS that subtle
changes in the antibody-antigen interface account
for improved affinity.

Resufls

Library design

We used the results of an alanine-scanning anal-
ysis, combined with a crystal structure of the wild-
type Fab fragment in complex with VEGF (Muller
et al., 1998a), to design targeted libraries within the
antibody CDRs for random mutagenesis and affi-
nity selection. This strategy enabled us to construct
theoretically complete libraries with a small num-
ber of residues randomized in eachCDR. Although
sites remote from the antigen-combining region. or

' buried within the protein could modulate antigen
binding affinity indirectly and have in fact been
exploited for affinity improvement (Hawkins et a1,
1993), clearly residues shown to be important by'
alanine scanning are useful starting points for
binding-affinity optimization (Lowman et al., 1991;
Lowman 8: Wells, 1993). Furthermore, we

reasoned that by making mutations at residues of
the antibody CDRs which were known to affect
antigen binding and were located at or near points
of contact in the bound complex, we could mini-
mize the possibility of other indirect effects which
might alter stability, immunogenicity, or other
properties of the antibody.‘

Both Ala-scanning and crystallography (Muller
et al., 1998a) identified CDR—H3 as the predomi- _
nant contact segment for VEGF, consistent with the
general observation that CDR-H3 is often key to
antigen binding (Chothia & Lesk, 1987). Within
CDR-HB, residues Y95, P96, H97, Y98, Y99, 5100b,

H100c, W100d, Y100e, and F100f (numbering is as.
described by Kabat et al. (1987)), all showed effects
on binding over a range of twofold to >150-fold
when. mutated to Ala, and Ala substitution at

SlOOa caused a slight improvement in binding.
However, H100c, Y100e, and F100f were found to

have little or no direct contact with VEGF and pre-
sumed to haveindirect effects on binding. On the
other hand, Y95 and W100d have significant con-
tacts with VEGF, and Ala substitutions resulted in

no detectable binding to VEGF. TherefOre, these
residues were excluded from optimization. Inspec-
tion of the complex structure suggested that substi—
tutions at P96 and Y98 could be disruptive to the
antibody structure, while G100, where Ala
mutation had little effect, might tolerate further
substitutions. We therefore constructed a library
(YC81) which fully randomized positions H97,
Y99, G100, SlOOa, and 5100b, within CDR-HB.

Significant effects of Ala substitution were also
found in CUR-HZ. Here, W50, 151, 'N52, T52a, Y53,
T54, T58 alanine mutants all showed >twofold loss

in binding affinity, with the greatest residue sur-
face area buried at positions W50, 151, Y53, and
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T58 (Muller et (11., 1998a). Indeed, W50 alongxwith
other aromatic side-chains was observed to form a

deep pocket into which a loop of VEGF inserts in
the complex, and was excluded from further
optimization. Residue 151, on the other hand, .
showed no direct contact with VEGF and was also

excluded. Residue T58 had multiple interactions
Within the interface, including contacts with VEGF
and with the critical W50 of the CDR pocket.

Although 556 showed no contact with VEGF and
little effect (<twofold) upon alanine substitution, 4
its side-chain lies at the periphery of the interface,
near several hydrophobic residues of VEGF. We
reasoned that these might be exploited for
additional binding interactions. Two CDR-HZ
libraries were constructed: YC266, randomizing

' pdsitions T523, Y53, T54, and E56; and YC103, ran-
domizing positions N52, T52a, Y53, and T54.

In CDR—H1 G26, Y27, F29, N31, Y32, 633, M34,

and N35 were implicated by alanine mutagenesis
as important for binding VEGF; however, only
N31, Y32, and 633 had significant direct contacts
with VEGF. Since Ala substitution of G33 showed

reduced binding, larger side-chains seemed less
desirable; for this reason, this position was not ran-
domized. Residues 27 (buried in the antibody
structure) and T28 and T30 (which are mutually
contacting) were included at the end of the H1
loop as possible indirect determinants of binding.
Residues 27, 28, and 930-32 were randomized in a

library designated YC265.
Framework residues, especially heavy chain resi-

dues 71 and 93, normally outside the region of con-
tact with antigen, have also been found to affect
antibody binding affinity (Tramontano et al., 1990;
Foote & Winter, 1992; Hawkins et al., 1993; Xiang
et al., 1995), and sometimes participate in antigen
contacts (reviewed by Nezlin, 1998). Therefore, an
additional region of the anti-VEGF Fab, within FR-
H3 and including position 71, was also targeted for
randomization. Since the residue 71-76 region has
contacts with CDR-H1 (at F29) and CDR-H2 (at 151

and T52a), these represented potential sites for affi-

nity improvement through secondary effects on the
interface residues. Residues L71, T73, and S76 were

randomized in this FR-H3 library;

Phage selections

Fab libraries were constructed using a fusion to
the g3p minor coat protein in a monovalent phage
display (phagemid) vector (Bass at al., 1990;
Lowman et al., 1991). For each library, stop codons
were introduced by mutagenesis into the Y0192
phage template (Muller et‘al., 1998a) at each resi—
due position to be randomized. Each stop-codon
construct was then used for construction of a fully
randomized . (using NNS codons) library as
described in Materials and Methods. Phage were
precipitated from overnight Escherichia coli shake-
flask cultures and applied to VEGF-coated immu-
nosorbant plates for binding selections. Cycles of
selection followed by amplification were carried
out essentially as described (Lowman, 1998).

We used an off—rate selection process (see
Materials and Methods) similar to. previously
described procedures (Hawkins et al., 1992; Yang’
et al., 1995), modified by gradually increasing the-
selective pressure for binding to antigen during
successive cycles of eru'ichment. The enrichment
factor (ratio of displaying phage to non-displaying
phage eluted versus applied) was used to monitor
the stringency of selection at each step (Table 1).
As a control, and to obtain a relative measure of

affinity improvement, Y0192-phage were subjected
to the same procedure at each cycle.

Fab—phage clones were sequenced from several
phage-binding selection rounds that showed
enrichment for Fab-phage over non—displaying
phage. From round 6 of the CDR-H1 library selec-
tions, a dominant clone, Y0243-1 was found, hav—

ing wild-type residues at Y27, T30, and Y32, and
substitutions 128D and N31H (Table 2). Additional

clones had related sequences, with N31H found in
all selectants; Asp or Glu substituting for T28; and
Thr, Ser, Gln, or Gly found at position T30.

Table 1. Enrichment factors from phage—displayed Fab libraries 

 
Wash lime CDR-H1 CDR-HZ CDR-H2 CDR-HS FR-H3 Control

Round (hours) YC265 YC266 YC103 YCBl YC10] Y0192

1 0 ‘ 8.2 1.7 1.3 3.3 4 1.5
2 1 1.6 25 0.7 10 110 90
3 2 340 ‘ 880 100 570 7300 22000
4 18 6800 880 5200 3700 600 2700
5 37a 210 900 920 1300 480 32
6 473 130 80 100 3500 30 20
7 63' 1 1 >3 >25 1 >8______________7______———_———————

Libraries are designated by CDR region and oligonucleotide label (see the text for details). Library Fab-phage (ampicillin‘resistant)
were mixed with non-displaying control phage (chloramphenicol-resistant) in each starting pool, and subjected to VEGF binding
selection, washing, and elution as described in the text.

The enriclunent factor for each library is reported here as the ratio of Amp/Cam colony-forming units in the eluted pool, divided
by the ratio of Amp/Cam colony-forming ‘units in the starting pool. Starting phage concentrations were about 10 z/ml, except
10‘3/ ml in round 1. The wild-type Fab—phage, Y0192 was included at each round for comparison of enrichment under the particular
conditions used.

- ‘ In some cases, the wash-step included incubation at 37°C. 
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Table 2. Anti-VEGF Fab variants selected from a CDR-l-il Library (BL-265) 

 
Kd(Y0192)/

Variant n Y 27 T 28 T 30 N 31 Y 32 I 34' Kd(van'ant)

Round 6 (HO) .
Y0243—1 5 Y D T H Y M 3.1
Y0243-2 1 Y E Q H Y M
Y0243-3 1 Y E T H Y M
Y0243—4 1 Y D G H 1 Y M
Y0243¢5 1 Y D S H Y M
Y0243—6 1 ' Y E S H Y M

Consensus: Y D T H Y M 3.1 

All variants are in the background of Y0192 (Muller et al., 1998a). 11 indicates the number of clones found with identical DNA
sequence. The wild-type (Y0192) residue is shown at the top of each column, and the sequence position number is indicated accord-
ing to Kabat et al. (1987). ' .

' Position 34 was not randomized, but was changed to Met (as in Fab-12) in this library. The consensus reported here, equivalent
to clone Y0243-1, represents the most abundant amino acid residue at each position (including clones with multiple representation
(11 > 1)). Kd(Y0192)/Kd (variant) indicates the fold increase in binding affinity versus the wild-type humanized antibody Y0192 (see
Table 6). . - 

Clones from two independently constructed tutions at the remaining positions: Val or lie substi-
CDR-H2 libraries were remarkable in that all tuting for L71, and Val or Lys substitutions at T73.

sequenced library clones conserved wild—type resi—
dues at virtually all positions mutated, except at
position Y53, where all clones contained a Trp sub- Binding affinity of selected variants
stitution (Table 3). '

Because of the strong enrichment observed from' For measurements 0f binding affinity, we made
. use of an amber stop codon placed between the

the CDR-H3 hbrary, a number of clones were genes for the Fab heavy chain and the 33p C-term-
sequenced from rounds 5 and 7 (Table 4). Of 39 . . .
sequenced clones, 37 retained the wild—type residue Eoflmd313,sge—agfsgidfeflggfini? Lax:
8100b, and all contained the mutahon H97Y. The Fab variants purified from protein-G ff' ’ty chro-
remaining positions showed greater diversity, even matography were characterized for binding EE' 'ty
after seven cycles of selection. The dominant clone using an SPR-based assay on a BlAcoreTM-ZOOO
at round 7, Y0238-3, contained the mutation instrument. The binding-kinetics assay has been
SlOOaT (in addition to H97Y), with wild-type resi- described (Muller et al., 1998a).
dues Y99 and 6100. Other substitutions observed Association kinetics (km) for the (”3de9 anti-
included Lys or Arg for Y99 (in 18 of 39 clones), body binding to immobilized VEGF are slow. '
GIOON (11 of 39 cloneS), and a variety of substi- (Presta et al., 1997; Baca at £11., 1997; Muller et al.,
tutions including Arg, Glu, G111. and Asn at 51003- 1998a), and none of the variants tested had signifi-
In this library, the consensus sequence is rep- cantly improved on—rates. On the other hand, dis-
resented by the dominant clone, Y0233'1 (Table 4)- sociation kinetics varied over a range of 10" 3'1

Clones from round 6 of the FR—H3 library to <4 x 10‘6 s‘,1 at 25°C (Table 6). Based on
(Table 5) showed conservation of wild-type residue measurements of instrumental drift, we could not
876, with wild-type residues or various substi— accurately measure kc“ (and consequently Kd)

Table 3. Anti-VEGF Fab variants selected from CUR-HZ libraries (HL-266, YC103) 

 
' deowzy

'Variant n N 52' '1' 52a Y 53 _ T 54 G 55"” E 56' Kd(variant)

Round 6 (HO)
(HL266—A" 6 N T w T G E 1.3
HL266-E 1 N T W T G T
l-lL266-I 1 N T W T C Q
YCIDB—A" 7 N T W T G E , 1.3
YC103-C 1 N T W D G E

Consensus N T W - T G E 1.3 

All variants are in the background of Y0192 (Muller et al., 1998a). 71 indicates the number of clones found with identical DNA
sequence. The wild-type (Y0192) residue is shown at the top of each column, and the sequence position number is indicated accord-
ing to Kabat a! a1. (1987). The consensus reported here, equivalent to clones H1266A and YC103A, represents the most abundant
amino acid at each position (including clones with multiple representation; i.e. n>1). Kd(Y0192)/Kd(variant) indicates the fold
increase in binding affinity versus the wild-type humanized antibody Y0192 (see Table 6). ‘

‘ Constant positions were position 52 in the HL—266 library and position 56 in the YC103 library.
" Equivalent clones are assumed to have. equal affinity. 
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Table 4. Anti-VEGF Fab variants selected from a CPR-HS library (YC81)—_—_____—___—__—_———-—————_————_

Kd(Y0192)/
Variant n H 97 Y 99 ‘ G 100 S 100a 5 100b Kd(variant)

Round 5 (VEGF)
Y0228—21
Y0228-22
Y0228-23
Y0228—24
Y0228-26
Y0228-27
Y0228-28
Y0228—29
Y0228-30

Round 5 (EC!)
Y0229-20
Y0229-21
Y0229—22
Y0229-23
Y0229-24
Y0229-25
Y0229-26
Y0229-27
Y0229-28
Y0238-10‘

Round 7 (HCl)
Y0238-3
Y0238-1
Y0238—2
Y0238—10'
Y0238-4
Y0238—5
Y0238<6
Y0238-7
YOZSS-S
Y0238—9
Y0238-11
Y0238-12

Consensus 7.3

All variants are in the background of Y0192 (Muller et al., 1998a). The clones are grouped according to the round of selection (5 or
7) and the type of elution (VEGF competition or HCl elution) used for recovery of bound phage. 71, indicates the number of clones
found with identical DNA sequence within each group. The wild-type (Fab-12, or Y0192) residue is shown at the top of each col-
umn, and the sequence position number is indicated according to Kabat el al. (1987). The consensus reported here, equivalent to
clone Y0238-1, represents the most abundant amino acid at each position (including clones with multiple representation (n> 1)),
Kd(Y0192)/Kd(variant) indicates the fold increase in binding affinity versus the wild-type humanized antibody Y0192 (see Table 6).

‘ One clone wasidentified at both rounds 5 and 7. Equivalent clones are assumed to have equal affinity.
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under these conditions, but instead used the kin- H1 library, the dominant clone (Y0243-1) showed

etics data to place an upper limit on Kd. threefold improved affinity. Variant Y0242-1, the
The phage-derived Fab variants tested showed a dominant clone in each of three CDR-HZ libraries,

range of small (within experimental error of about showed an affinity equivalent to wild—type within
twofold) to significant (>fivefold) improvements in experimental error, and two clones derived from
binding affinity over the wild-type (parental the FR-HB library (Y0244—1 and Y0244-4) were
phage) antibody Y0192 (Table 6). From the CDR- equivalent or slightly weaker in affinity. Small

Table 5. Anti-VEGF Fab variants selected from a FR-H3 library 

 Variant n L 71 T 73 s 76 Kd(Y0192)/Kd(variant)

Round 6 (HO)
Y0244-1 1 v v s 0.3
Y0244—2 1 L K S '
Y0244-3' 1 L v s
Y0244-4 1 I K s 0.9 

All variants are in the background of Y0192 (Muller et al., 1998a). 11, indicates the number of clones found with. identical DNA
sequence. The wild-type (Fab-12, or Y0192) rsidue is shown at the top of each column, and the sequence position number is indi-
cated according to Kabat et a1. (1987). Kd(Y0192)/Kd(variant) indicates the fold increase in binding affinity versus the wild-type
humanized antibody Y0192 (see Table 6). . -

' One variant contained a spontaneous mutations, S74W. 
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Table 6. Binding kinetics of anti-VEGF Fab variants at 25°C____________—_—_—————————-——————“

Variant kon/ 10“ (M'1 s") Iron/10“ (5“) K, (M) K4(Y0192)/Kd(variant)______________,_—______—._—————-——-————_

Y0192' 4.1 1.2 2.9 1 '
A. Libraryvderived
Y0238-1 2.6 0.09 0.4 7.3
Y0238-3 1.3 $0.04” _ $03” 29.4”
YDZSB-S 0.57 0.08 1.4 . 2.1
Y0238-7 , 1.1 $0.06” $05" 25.4”
Y0238-10~ ~ 1.2 0.09 0.8 3.8
YOZ42-l 3.8 0.86 . 2.3 - 1.3
Y0243-1 4.8 . 0.45 0.9 3.1
Y0244—1 3.0 2.7 9.0 0.3

Y0244-4 ‘ _ 5.2 1.7 3.3 0.9
B. Engineered
Y0268-1 4.0 0.15 ' 0.38 7.6
Y0313-1 35 ’ $0.05” $0.15” >20b
Y0192('I‘28D) 6.8 1.4 2.0 1.4
Y0192(N31H) 4.8 0.37 0.8 3.6
Y0192(H97Y) 2.5 0.045 02 . 14
Y0192(51003T) 6.8 1.0 ' ‘ 15 ' 1.9
Y0317 - . 3.6 ~ s 0.05” ' S 0.14" 2 20" - 

Kinetic constants were determined from measurements using a BIAcoreTM-ZOOO instrument with a biosensor c'hip containing
immobilized VEGF(109). Measurements were performed at 75°C. Fab concentrations were calculated from quantitative amino acid
analysis. The equilibrium dissocian'on constant, Kd, is calculated form the ratio of the rate constants, koH/ken. The relative affinity,
reported as Kd(Y0192)/Kd(variant) indicates the fold increase in binding affinity versus the wild-type humanized antibody Y0192.
Errors in Kd were approximately :tZS‘Vu. Variant Y0242-l corresponds to the point mutations Y53W in CDR-HZ of Fab Y0192; for
descriptions of the other variants, see Tables 2, 3, 4, 5, and 8.

a Data for Y0192 is from Muller et al. (1998a,). .
" In some cases, the dissociation rate constant observed was at or near the limit of detection; therefore, the reported kc" and Kd

are upper limits, and the relative affinities are an upper limit. 

improvements were seen in CDR—H3 variants
Y0238-5 and Y0238-10. However, larger improve-

ments (exceeding the limits of measurement (>five-
fold to >ninefold)) were observed for the CDR-H3

. Affinity improvements from combinations of
CDR mutations '

 
To improve affinity further, several combinations

 

variants Y0238—1, Y0238-3, and Y0238—7.

All tested variants (in fact all sequenced clones)
from the CUR-HS library contained the mutation
H97Y. In the higher affinity group, Gly was con-
served at position 100, while the lower affinity var-
iant contained Ala (known to cause 1.8-fold
reduction in Y0192 binding; Muller el al., 1998a) or
Asn (Table 4). The 5100a position, while quite var—
ied among sequenced clones, was changed to Thr
in the higher affinity CDR-H3 variants, and Thr or
Lys in the lower affinity ones. Substitutions at Y99,
though mostly confined to basic or aromatic resi-
dues, apparently had little effect since Y0238-1
(representing the consensus CDR—HB sequence
with Y99R) was not significantly different in affi-
nity from Y0238-3, which retained Y99.

Table 7. Anti-VEGF CDR combination variants

of the phage-selected CDR-Hl, H2, and H3
mutations were made by site-directed mutagenesis
(Table 7). Among these, the highest affinity was _
obtained with pY0313-1 (i.e. pY0192 with
mutations CDR—Hl (T28D/N31H/134M) and CDR-
H3 (H97Y/SlOOaT); note I34M is a reversion to
Fab-12 wild-type). From BIAcoreTM kinetics
measurements carried out at 25°C, this Fab variant

had 220-fold higher affinity than Y0192 (Table 6).
Addition of the Y53W mutation, which alone

produced little or no improvement over Y0192, to
Y0313-1 (producing variant Y0268-1) , actually
reduced binding affinity by >twofold (Table 6).

The final Fab version was constructed by remov-

ing the phage-expression enhancing mutations in
CDR-Ll from pY0313-l by site-directed mutagen—

 

  

 

CDR-Ll CDR—Hl CDR-HZ CDR-H3

Y0192: , ,
Variant R 24 N 26 'E 27 Q 25 L 29 T 23 N 31 I 34 Y 53 H 97 5 100a

roam-1 - - ' - - - D H M - Y T
Y0268-1 - - - - - D H M w Y r
Y0317 s s Q o I o H M — Y r
Fab-12 s_ s Q D r - - - - - -

Substitutions are shown relative to Y0192. Fab-12 also contains 1221 in the heavy chain. Dashes (-) indicate no substitution. Num-
bering is according to Kabat et a1. (1987) for both the light chain (CDR-Ll) and heavy chain (CDR-Hl, H2, H3)._________.____——————————————————-———-—————
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esis. The M41. substitution was identified during

phage-humanization experiments (Baca ef id,
1997), and the Leu residue was retained so as to
preclude possible oxidation of the Met side-chain.
The first libraries were constructed from a Fab-12

phagemid derivative, pY0101, which contained a
buried framework mutation, VL(M4L), as well as a

mutation (T221L) at the junction to g3p. Thus the
final version, Y0317 (Table 7 and Figure 1) differs
from Fab-12 by the following six mutations:
VL(M4L), VH(T280/N31H/H97Y/SlOOaT/T221L).

Each of the CDR mutations in H1 and H3 was

tested for its effect on VEGF binding affinity by

introducing the corresponding point mutation into
the parental Y0192 Fab and measuring binding kin-
etics. The results (Table 6) show'a 14-fold and 3.6-
fold improvement with substitution of H97Y or
N31H, respectively, into the parental Fab. How-
ever, T28D or SlOOaT had identical affinity to

Y0192, within experimental error.
We compared Fab-12 and Y0317 Fab affinities in

a solution binding assay, using VEGF competition
with [1751]VEGF for binding to Fab. The results
showed Fab—12 having Kf'= 433 pM and Y0317
Fab having K?" = 20 pM, a 22—fold improvement
in binding affinity (Figure 2).

Because dissociation kinetics in surface plasmon

resonance (SPR) experiments exceeded instrumen-'
tal capabilities at 25 E’C, and in order to assess bind-
ing affinity under more physiological conditions,
we compared binding affinities of the original
humanized antibody Fab—12 with the final variant
Y0317 in kinetics experiments at 37°C. kon and km
were faster for both antibodies than at 25°C, and

kofi was clearly measurable above background.
Using either immobilized VEGF(109) or immobi-
lized VEGF(165), Y0317 was 120-fold to 140-fold
improved in affinity over Fab-12, with a K? of 80—
190 pM (Table 8).

VEGF Ala-scan of the Y0317 binding epitope

In order to understand how mutations in the

Fab affected binding affinity to VEGF, we also
tested VEGF variants for binding to the affinity-
improved antibody. For these experiments, we
made use of the full—length IgG forms of Fab-12
(known as rhuMab VEGF) and Y0317 (termed
Y0317—IgG) produced in CHO cells (V. Chisholm,

.Table 8. Binding kinetics of anti-VEGF Fab'v'ariants at 37°C

unpublished results). These VEGF variants were
previously used for mapping the parental anti-
body’s binding site on VEGF (Muller et al., 1998a).

In this assay, carried out at 37°C, VEGF com-
peted with biotin-VEGF with an ICSO of 9 nM in
binding rhuMab VEGF, compared with an ICso of
1 nM for Y0317-IgG (Table 9). SPR measurements
have shown similar affinity improvement of
Y0317-IgG over rhuMAb VEGF (H. Lowman,
unpublished results).

Alanine mutations of VEGF that affected rhu—

Mab VEGF binding also affected Y0317-IgG. For
example, M81A, (388A, and G92A all caused large
(100 to >500-fold) losses in binding affinity. And
smaller reductions (3 to 30-fold) in binding affinity
for both antibodies were seen for 180A, K84A,

I91A, E93A, and M94A.

However, si ' 'cant differences in the magni-
tude of the e ect were observed at certain sites,

including Y45A, fourfold reduced in affinity for
rhuMAb 'VEGF versus 26-fold for Y0317-IgG;
Q89A, 19-fold versus sixfold; and M94A, 11-fold

versus 25-fold. Most surprisingly, two mutations
that led to loss of detectable binding affinity for,
rhumAb VEGF (>500—fold) had only modest effects
(four- to ninefold) on binding to Y0317-IgG. These'
differences might suggest a shift in the binding epi-4
tope of the antibody, and this possibility was
addressed with receptor-inhibition assays and
structural analysis, both described below.

Inhibition of VEGF activity

Cell-proliferation assays have been described
(Fairbrother et al., 1998) for the measurement of
VEGF mitogenic activity on human umbilical vein
endothelial cells. Here, we compared the potency
of Fab-12 and the affinity-improved variants
Y0238-3 and Y0313-1.

The results (Figure 3) show both variants Y0238-
3 and Y0313-1 inhibit VEGF activity more potently
than Y0192 Fab. Comparing the Fab forms, variant
'Y0313-1 appeared at least 30-fold to 100-fold more
potent than the wild-type Fab. In additional exper-
irnents, Y0317 activity was similar to that of Y0313-
1 (data not shown). It should be noted that the

amount of VEGF (0.2 nM) used in this assay is

potentially limiting for determination of an accu-
rate 1Cso for the mutant. For example, if the bind-

 

 

Kd(Fab-12)/
Variant Immobilized kon/ 10‘ (M'1 5") kW/ 10‘4 (5") K, (nM) Kd(variant)

Fab-12 VECF(109) 5.1 6.6 ‘ 13 :l: 2.2 1
Y0317 VECF(109) 5.4 0.059 0.11 d: 0.02 120
Fab-12 VECFUGS) 5.5 11 20 :1: 3.3 . 1
Y0317 VEGF(165) 5.3 0.074 0.14 :i: 0.05 140 

Kinetic constants were determined by injecting Fab solutions onto a BIAcoreTM-ZOOO instrument 'with a biosensor chip containing
approximately 190 RU of immobilized VEGF(109) or VEGF(165), as indicated. The equilibrium dissociation constant, Kd, is calculated
from the ratio of the rate constants, koff/km. The relative affinity, reported as Kd(Fab-12)/Kd(variant) indicates the fold increase in
binding affinity versus the original humanized antibody (Fab-12; Presta et a1., 1997) under the specified conditions. 
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l

l,
W |

Light chain : \ ;
1 10 20 , 30 40 so :

Fab—12 DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYF :

YOI 92 DIQLTQSPSSLSASVGDRVTITCRBNEQLSNYLNWYQQKPGKAPKVLIYF E
Y03 17 . DIQgTQSPSSLSASVGDRVTITCEWQQKPGKAPKVLIYI l

- I

1 10 20 30 40 50’ i

60 70 so ’90 100 :

Fab-12 TSSLHSGVPSRFSGSGSGTDFTLTISSLQl’EDFATY-YCQQYSTVPWFGQ ;
20192 rrssmscvpsarscscssvrnp'rmrssnopsnmmcooyswpwrsoo i

" YO 3 1 7 WMSRFSGSGSGTDFTLTISSLQPEDFATYYCWFGQ l]
!, so 70 ‘ so 90 100 l

110 120 . 130 140 150 4 :

Fab— 1 2 GTKV'EIKRTVAAPSVFIFPESDEQLKSGTASWCLLNNFYPREAKVQWKV :l
Yo I 9 2 GTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKV l
Y0 3 17 GTKVEIKR'TVAAPSVFIFPPSDEQLKSGTASVVCLLINNFYPREAICVQWKV - l

I 110 120 130‘ 140 150 3
160 170 180 , 190 200 :

Fab— 12 DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEWACMHQG

Y019 2 p DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG

Y0 3 1 7 DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG

160 170 130 , 190 200

2 1 o

Fab- 1 2 L35PVTKSFNRGEC

Y0192. ‘ LSSPVTKSFNRGEC
YO317 LSSPVTKSFNRGEC

2 1 0

Figure 1 (legend shown apposite)

  
ing affinity (Kd) of the mutant is in fact <02 nM,

then the ICso in this experiment will appear higher
than under conditions of lower VEGF concen-

tration. The result therefore supports the con-
clusion that the affinity-improved variant is at least

‘ 30—fold improved in affinity for VEGF, and that it
effectively blocks VEGF activity in vitro.

Structure of the complex

In order to compare the structure and binding
site of the affinity-improved antibody with that of

the parental antibody,'we determined the complex
structure by X-ray crystallography. Crystals of the
complex between the receptor binding domain of
VEGF (residues 8'to 109) and the affinity-matured
Fab Y0317 were grown as described (see Materials
and Methods and diffracted to a maximum resol-

ution of 2.4 '. The structure was refined starting

from the coordinates of the complex between
VEGF and the parent of Fab Y0317, Fab-12 (Muller
et al., 1998a), and refined to an R-value of 19.9%
(Rfree = 27.4%) for the reflections between 20 A
and 2.4 A resolution.
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Heavy chain :

1 ‘ 10 2 0 3 0 4 O 5 0

Fab— 1 2 EVOLVESGGGLVQPGGSLRLSCAASGYTF’I'NYGMNWVRQAPGKGLEWVGW

‘10 1 9 2 EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGINWVRQAPGKGLEWVGW

Y0 3 1 7 BVQLVESGGGLVQPGGSLRLSCAASflgfl‘é-IXQWVRQAPGKGLEWVGE

1 1 0 2 0 3 0 4 0 S 0

6 O 7 0 8 0 9 0 1 0 0

Fab— 1 2 INTYTGEPTYAADFKRRFTFSLUI‘SKSTAYLQWSLRAEDTAVYYCAKYP

Y0 1 9 2 INTYTGEPTYAADFKRRFTFSLDTSKSTAYLQWSLRAEDTAWYCAKYP

Y0 3 l7 WTFSLDTSKSTAYLQMNSLRAEUI‘AV‘iYCAm

a 6 0 7 0 8 0 abc ‘ I 9 0 9 6

1 1 0 1 2 0 1 3 O 1 4 0 1 5 0

Fab-12 HYYGSSHWYFDVWGQGTLVTVS9A3TKGPSVFPLAPSSKSTSGGTAALGC

Y0 19 2 HYYGSSHWYFDVWGQGTLVTVS SASTKGPSVFPLAPSSKSTSGGTAALGC —

Y0 3 1 7 WESMDXWGQGTLVTVSSASTKGPSWPIAPSSKSTSGGTAALGC

looabcdef 110 120 130 140

160 170 130 190 _ 200

Fab; 12 LV1GJYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS SVVTVPSSSLG

I Y0 19 2 , LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSW'I‘VPSSSLG

Y0 3 1 7 LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

1 5 O , 1 6 0 17 0 1 8 0 19 0

2 10 2 2 0 2 3 0 ‘

Fab- 12 TQTYICNVNHKPSNTKVDKKVE‘PKSCDKTHT

Y0 1 9 2 TQTYICNVNHKP SNTKVDKKVEPKSCDkTHL

YO3 17 TQ’I'YICNVNl-MPSNTKVDKKVEPKSCDKTHQ

2 O 0 2 1 0 2 2 0

Figure 1. Sequence alignment of the original humanized antibody (Fab-12; Presta et al., 1997), the phage-displayed
antibody (Y0192; Muller et al., 1998a) and the affinity—improved antibody (Y0317). Sequential numbering of each
chain is shown above the sequences; numbering according to Kabat et al. (1987) is shown below. CDR regions are
underlined. Positions at which Y0317 differs from Fab—12 are indicated with double underlining. 

M“.__._'._,i_._

The final model consists of two Fab fragments

bound to the symmetrical poles of the VEGF
dimer. Only residues 14-.107 of each VEGF mono-
mer are well defined in the electron density, and
therefore the six N-terminal and the two C—term-
inal residues of each monomer were omitted from

the model. Each Fab'light-chain comprises residues
1 to 213, with the C-terminal residue disordered,

whereas for each heavy chain residues 138 to 143
as well as the six C-terminal residues are absent

from the model. As in the parental Fab complex,
two out of 1050 residues, namely T51 in the VL

chain of each Fab fragment, are located- in the ”dis-
allowed regions” (Laskowski et al., 1993) of the
Ramachandran pldt; 85 % of all residues have their
main-chain torsion angles in the ”most favored”
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. Figure 2. Radiolabeled VEGF binding assay. ["51]VEGF was equilibrated (23°C) with serial dilutions of unlabeled
VEGF and (a) Fab-12 or (c) Y0317. Fabs were captured with an anti-Fab antibody-coated immunosorbant plate.
Scatchard analysis (Munson & Rodbard, 1980) with a 1:1 binding model was used to calculate Kd of (b) 433 (i116)
pM for Fab-12 and (d) 19.8(:l:4.3) pM, for Y0317.

regions. The average B—factor of the model is
51.8 A2 and the mobility of the individual domains
follows the pattern that was previously observed
in the crystal structure of VEGF in complex with
the Fab—12, with the constant domain dimer

(CL:CH1) of one of the Fabs poorly ordered (Muller
et al., 1998a).

3500

3000

2500 §
2000

1500

1 000
Thymidineincorporated.cpm

500 .
0.00010.001 0.01 0.1 1 10 100 1000

[Fab], nM

Figure 3. Human umbilical vein endothelial cell
(HuVEC) assay of VEGF inhibition, Cells were cultured
in the presence of 0.2nM VEGF and serial dilutions
of Fab Y0192‘ (triangles), Y0238-3 (squares), or Y0313-1 ‘
(circles). Cell proliferation was measured by incorpor—
ation of [3H]thymidine. Curves show four-parameter fits
to the data. Each point represents the mean of three
treated wells.

Comparison of the final model with that of the
parental Fab-VEGF complex (Muller et al., 1998a)
shows that the bound structures are very similar
overall (Figure 4(a)) with Y0317 binding to the
same site on VEGF as Fab-12 (Figure 4(b)). Side-
chains show excellent overlap, and the main—chain
structures show very little difference. The most
prominent difference in contact residues is at H97Y
(Figure 4(c); discussed below), where the tyrosine -
side-chain packs more favorably with VEGF and a
buried water molecule from the parental Fab-
VEGF complex is absent in the Y0317—Fab-VEGF
complex. ' ‘

Discussion

Antibody binding selections and
affinity improvement

Here We made use of results from alanine-scan-

ning and the previous structure of a humanized
antibody-antigen complex to design Fab-phage
libraries that randomized the three heavy-chain
CDRs as well as one framework region (FR-H3) for
improving the binding affinity of an anti-VEGF
antibody. Affinity-improved Fab variants were
obtained, with the largest effects seen in variants
from the CDR-HB library, although significant
improvement was also obtained from mutation of
CDR-Hl. We therefore combined two mutations

from H1 with two from H3, generating a further
improved variant, Y0317. By making point
mutations, we showed that the 20—fold (Figure 2)

 
..-.:-.._‘._._~;.._:"
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Table 9.‘Alanine scan of VEGF by ELISA at 37 “C \ 

 

, 1cso (variant)/IC50 (VEGF)

VEGF(109) variant FablZ—IgG y0317-1'gc

VEGF(109) 1 ' 1
F17A 1 1

. Y21A 1 1
Y45A 4 26
K48A . 2 1
Q79A 1 3
130A ‘ 4 5*
M81A >500 930
RBZA >500 4
183A >500 9
K84A 3 10
H86A 1 1
Q87A 1 1
688A 105 87

Q89A _ 19 6H90A 1 1
19m 2 6
G92A >500 >900
E93A 4 7
M94A 11 25 

ELISA assays were carried out using the full-length lgG form
of Fab-12 or the lgG form of Y0317 and VEGF(109). Incubation
of antibody with VEGF was at 37°C for five hours. The [C5.)
for inhibition by each Ala mutant was evaluated using a four— '
parameter equation, and the relative aflinitis calculated as
ICsu(mutant.VEGF)/1C50(wild—type VEGF). Under these condi—
tions, FablZ-IgG and Y0317-IgG showed IC5° values of 9 nM
and 1 nM, respectively. 

to >100—fold (Table 8) affinity improvement in
Y0317 can be attributed to two CDR mutations:
H97Y and N31H. In fact, H97Y alone improves

binding affinty 14-fold. '
Despite the relatively slow kon and slow k0“ of

the parental antibody, binding‘selections described
here yielded slower dissociation rates and
improved equilibrium dissociation constants.
Results of SPR measurements demonstrated that

affinity is enhanced mainly through a slower dis-
sociation rate (as opposed to faster association).
These results are consistent with the idea of off-

rate selection (Hawkins et al., 1992) and with the

progressively increased stringency in washing pro-
cedures used here (see Materials and-Methods and
Table 1). Previous binding-optimization efforts
have also often yielded larger improvements in km
than in kcm (see Lowman & Wells, 1993; Yang et al.,
1995; Schie'r et al., 1996). This may suggest funda-
mental limitations to the improvements in kon for a
given binding site. Even if no conformational
changes need occur between free and bound states,
the on-rate is limited by the size of the binding
interface and the translational and rotational diffu-

sion rates of the binding components (reviewed by
_ Delisi, 1983). 1

The association rate constants (km) for both the

_ wild-type Y0192 and the final Y0317 antibodies are
relatively slow (about 4 x 10“ _M‘1 s“ for both)
compared to other antibodies of equal or weaker
antigen binding affinity. In fact, the fastest. kon
identified for any mutant was 6.8 x 10“ M"1 s‘1

 
Figure 4. Structure of the affinity-improved Y0317 Fab

in complex with VEGF. A superposition of the structure
(Muller et al., 1998a) of wild-type humanized antibody
Fab-12 (gray) in complex with VEGF (gray) is shown
with that of Fab Y0317 (green) in complex with VEGF
(yellow). (a) Overall view of the complex, including one
Fab molecule bound to one dimer of VEGF (a second.
Fab molecule is bound at left-in the crystal) shows that
the binding site for both antibody variants centers on
the ”80’s loop" of VEGF. (b) A View of the'four CDR
changes between Fab-12 and Y0317 Fab shows that the
new- D28 and T100a side-chains do not directly contact
antigen. However, H31 and Y97 form new contacts.
(c) Interactions of H97 and an associated, buried water
molecule in the Fab-12 complex, compared with those of
Y97 in the Y0317 complex.
 

(Table 6). Typically, km for antibodies binding to
protein antigens, including affinity-matured anti-
bodies, has fallen in the range of 3 x 104 to 1 x 106
M‘1 5‘1 (Karlsson et al., 1991; Malmborg et al.,
1992; Barbas et al., 1994; Yang et al., 1995; Schier
et al., 1996; Wu et al., 1998). In this particular pro-

tein-protein interaction, a likely explanation for the
slow kon is the high degree of flexibility associated
with the binding site both on the Fab and on
VEGF. In fact, crystallographic evidence suggests
that the “80’s loop” region is quite mobile (Muller

.et al., 1997; Muller et al., 1998b). We are pursuing

other strategies to assess whether improvements to
kon can be obtained.
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The contributions of point mutations in proteins
to the free energy of binding or activation are often
additive (Wells, 1990). This principle has been used
to produce a variety of affinity-improved protein
variants based on point or grouped mutations
identified by phage display (Lowman £1: Wells,
1993; Yang et al., 1995) or point—mutant screening
(Wu et al., 1998). Considering the initial library
selectants Y0238-3 (>ninefold improved in affinity)
and Y0243—1 (3.1—fold improved), we would have
predicted an improvement of >27—fold for Y0313—1
or Y0317 (Table 7). In fact, a 22-fold improvement
is observed (Figure 2) at 25°C. Addition of the
CDR-Hl mutation would be predicted to improve

affinity slightly (13—fold), but in fact this mutation
reduced affinity >twofold (Y0268-1 versus Y0313— ;
Table 6). Certainly additivity does not always
apply, particularly if interacting residues are
involved (Wells, 1990). In this case, non-additivity
probably results from steric interference between
the new Trp in CDR-HZ and the new Ty'r in CDR-
H3. - .

To test the energetics of binding by the final
Y0317 antibody to VEGF, we made use of a panel
of alanine mutants that had been previously con-
structed for mapping the binding site of the orig-
inal antibody (Muller at al., 1998a). For these
experiments, we made use of the full-length IgG
forms of both antibodies. In view of the slow dis-
sociation kinetics for both antibodies, ELISA assays
were carried out at 37 ”C with incubation for at
least five hours to insure that equilibrium was
reached. Under these conditions two drar'natic

differences appear in the Ala-scan of VEGF with
respect to Y0317 versus Fab-12: both R8Z_A and
183A have small effects on binding in Y0317, but

result in large decreases in binding for Fab-12. The
reasons for these differences are not clear, but R82
and 183 do have significant surface area (55 A2 and
32 A2, respectively) buried on binding to VEGF,
and make contacts that include residues 5100a of
CDR-HB and N52 of CUR-HZ in the wild-type

antibody (Muller et al., 1998a).

Structural analysis of the affinity-matured Fab

The structures of a number of antibodies derived
from in vivo immunization and hybridoma tech-

niques have been determined, in complex with
their antigens (reviewed by Nezlin, 1998), and
recently, crystallization and preliminary X-ray stu-
dies of a chain-shuffled anti-lysozyme scFv anti-

body in complex with antigen were reported
(Kiittner et al., 1998). However, to our knowledge,
the Y0317 Fab:VEGF structure is the first report of

an in vitro affinity-matured Fab in complex with
antigen. The structural basis of binding affinity
improvement is therefore of interest

The Fab fragment of the affinity-matured anti-
VEGF antibody Y0317
the original humanized antibody, Fab-12: Super-
position with Fab-12 results in an rmsd of only
0.38 A for a total of 431 C“-positions, demonstrat-

preserves the structure of '

ting the absence of major structural changes
between the two molecules. With a total of 1800 A2 '
of solvent-accessible surface buried in each VEGF-
.Fab' interface, the contact area is about 50 A2 larger
than in the Fab-12 complex. This small increase in
buried surface area is mostly due to the exchange
of H97 to a tyrosine residue. In the VEGFzFab-IZ
com lex, H97 buries, a solvent-accessible area of
56 2, while the larger tyrosine side-chain of the
matured antibody accounts for 86 A2 of buried sur-
face. The tyrosine side—chain also affects the hydro-
gen-bonding pattern and the number of ordered
water molecules in the vicinity. In the parental
antibody complex, a water molecule near H97
forms two hydrogen bonds to the side-chains of
Q79 and E93 of VEGF (Figure 4(c)). In the complex
with the affinity-matured Fab, this water molecule
is replaced by the hydroxyl group of the newly
introduced tyrosine side-chain at pdsition 97. The
H97Y mutation therefore not only increases the
amount of buried surface area, but also introduces

two additional hydrogen bonds between the ligand
and Fab-0317 (Figure 4(c)). This is in good agree-
ment with the observation that this single substi-

tution improves VEGF binding affinity by 14-fold
(Table 6). We therefore conclude that this single
substiution is responsible for the majority of the
improvement in binding affinity of Y0317 com- '
pared to the parent antibody.

In contrast, despite the availability of the crystal
structures of both complexes, it remains uncertain
‘what the structural basis is of the 3.6-fold

enhanced binding caused by the N31H mutation.
The side-chains of the asparagine and the histidine
residues in this position adopt identical confor-
mations in both crystal structures, and the amount
of buried surface is not significantly increased in
the VEGFzFab-Y0317 complex. The only difference
we can detect is a slight possible improvement in
the hydrophobic interactions between the histidine'
side-chain and the phenyl group of VEGF residue
F17, which has rotated slightly compared to the
parent complex. It is unclear whether this c0uld
contribute to the increased affinity.

Neither of the remaining differences between
Fab-12 and Fab-Y0317 has a significant effect on

the binding affinity towards VEGF, and the struc-
tures show that these residues contribute only mar-

ginally to the interface. Some interactions are
present between VEGF and the main-chain atoms
of the serine and threonine residues in position
100a of the two Fabs, but the side-chains of these
residues are not in contact with VEGF. Finally, no
contact exist between VEGF and T28 (or D28) of
the Fab fragments (the closest point on VEGF to
this residue is more than 6 A distant).

In summary, the analysis and comparison of the
two crystal structures are in very good agreement
with the results of the binding assays on the var-
ious single mutants of the Fab fragments. Although
it is not possible to quantify the effects introduced
by the amino acid exchanges solely based on the
crystal structures, the detailed crystallographic
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analysis supports and enables us to interpret the
bindingdata. '

Biological Implications for antibody inhibition
of VEGF

An inhibitory antibody of improved affinity may
have improved potency or efficacy in heating dis-
eases associated with VEGF expression. Preceding
versions of the anti—VEGF antibody described here,

including the murine A4.6.1 (Kim et al., 1993), the
humanized version Fab-12 (Presta et al., 1997), as
well as Y0192 (Muller at al., 1998a), clearly demon-
strated sufficient affinity to effect inhibition of
VEGF activity. Here, we show that an affinity-
improved variant, Fab Y0317, can inhibit endo-
thelial cell proliferation in vitro with least 30-fold
greater potency than the parental humanized Fab
(Figure 3). .

We have limited our optimization strategy to a
subset of heavy—chain CDR residues implicated by
alanine-scanning and crystallography (Muller et al.,
1998a). Furthermore, not all combinations of
phage-derived mutations have been tested. One
may therefore reasonably ask whether Y0317, with
K35": 20 pM and IQ,” =130 pM, is the globally
optimum variant for binding to this particular epi-
tope (or others) on VEGF. Other affinity optimiz—
ation efforts have resulted in protein-protein
binding affinities in the low picomolar range, from ,

' Kd= 6 pM to 15 pM (see, e.g. Lowman 8: Wells,
1993; Schier et al., 1996; Yang et al., 1995). Indeed,
we cannot exclude the possibility that higher affi-
nity variants of the A4.6.1 antibody could be pro—
duced. However, it seems unlikely that further
affinity improvement would greatly enhance bio-
logical potency or efficacy because for effective
inhibition, the antibody must certainly occupy a
significant fraction (perhaps >99 %) of the available
(VEGF) binding sites. Serum VEGF concentrations
of about 20 pM in normals, and of >300 pM in
patients with metastatic carcinoma, have been
observed (Kraft at £11., 1999). Local or effective con-

centrations are likely higher. If we conservatively
assume the effective concentration of VEGF in vivo

to be about 400 pM, then 400 pM of even an infi-
nite—affinity Fab would be required to block all
sites. ‘

Other factors may limit the improvement in
potency of a full-length IgG resulting from an
improvement in intrinsic binding" affinity of the
Fab for antigen. The full-length IgG form of the
antibody may benefit from an avidity effect in viva,
especially since VEGF is known to associate with
proteoglycans on the cell surface (Gitay-Goren et al.,
1992). Even in cell-based assays, the IgG form of
Fab-12 is a more effective inhibitor than the Fab

form (data not shown). Finally, the half-life for dis-
sociation of the affinity—improved antibody is
already significant, even on the time-scale of the
half—life of clearance for IgG’s (days to weeks). The
effect of an improved association rate constant for
antibody in this system is unknown.

The fact that point (Ala) mutations in the anti—
body binding site on VEGF sometimes have lesser
effects on the binding of Y0317 than on the binding
of Fab-12 may suggest that the optimized binding
site is more tolerant than the parental one of vari-

ations in the antigen. Indeed, YO317 showed
greatly enhanced affinity for murine VEGF over
that of Fab-.12 (data not shown), though still >100-
fold weaker than its affinity for human VEGF. This
could provide an advantage against naturally aris-
ing VEGF variants.

Materials and Methods

' Construction of phage libraries and mutagenesis

A variant of the Fab-12 antibody (a humanized form
of murine antibody A461) was previously identified
horn phage-displayed Fab libraries for improved
expression on phage particles (Muller et al., 1998a). We
made use of the plasmid pYOl92, a phagemid construct
with ampicillin (or carbenicillin) resistance, as the par-
ental ("wild-type”) construct for libraries described here.
To prevent contamination by wild-type sequence
(Lowman at £11., 1991; Lowman, 1998), templates with the'
TAA stop codon at each residue targeted for random—
ization were prepared from C1236 E. coli cells (Kunkei
et al., 1991). Libraries are designated according to the
mutagenic oligonucleoiides used for their construction:
YC265, TCC TGT GCA GCT TCT GGC NNS NNS TTC
NNS NNS NNS GGT ATG AAC TGG GTC CG, rando-

mizing residufi 27-28, 30-32 in CDR-H1; YC266, GAA
TGG GTT GGA TGG ATT AAC NNS NNS NNS GGT
NNS CCG ACC TAT GCT CCG G, randomizing resi-
dues 52a-54, S6 in CDR-H2; YC103, GAA TGG G'IT
GGA TGG ATI‘ NNS NNS NNS NNS GGT GAA CCG

ACC TAT G, randomizing residues 52—54 in CDR-H2;
YC81, C TGT GCA AAG TAC CCG NNS TAT NNS
NNS NNS NNS CAC TGG TAT TI‘C GAC, randomizing
residues 97, 99-100b in CDR-HS; and YC101, CGT 'I'I‘C
ACT TIT TCl' NNS GAC NNS TCC AAA NNS ACA

GCA TAC CTG CAG', randomizing residues 71, 73, and
76 in the "FR-H3" region. An additional library in CDR-
H2 was designed to insert three new residues: YC90, GA
TGG A'I'I‘ AAC ACC TAT NNS NNS NNS ACC GGT
GAA CCG ACC.

The products of random mutagenesis reactions Were
electroporated into XLl-Blue E. coli cells (Stratagene) and
amplified by growing 15-16 hours with M13KO7 helper
phage. The complexity of each library, ranging from
2 x 107 to 1.5 x 108 , was estimated based on plating
of the initial transformation onto LB plates containing
carbenicillin.

Site-directed mutagenesis for point mutations was car-
ried out as above, using appropriate codons to produce
the respective mutations, and sequences were confirmed
by single-strand DNA sequencing using SequenaseTM
(USB).

Phage binding selections '

For each round of selection, approximately 109-1010
phage were screened for binding to plates (Nunc Maxi-
sorp 96vwell) coated with 2 ug/ml VEGF(109) in 50 mM
carbonate buffer (pH 9.6) and blocked with 5% (w/v)
instant milk in 50 mM carbonate buffer, (pH 9.6). Also
included were phage prepared from a non-displaying
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control phagemid (pCAT), which confers chlorampheni-
col resistance, as a means of measuring background .and
enrichment (Lowman 8: Wells, 1993). Bound phage were
eluted with 0.1 M HCl and immediately neutralized
with one-third volume of 1 M Tris (pH 8.0). The eluted
phage were propagated by infecting XLl cells for the
next selection cycle as described (Lowman, 1998).

In the first cycle, the VEGF plate was incubated with
Fab-phage, then was briefly washed to remove bound
phage. In the second cycle, binding and washing were
followed by a one hour dissociative incubation at room
temperature with binding buffer, after which the plate
was again washed prior to acid elution. This process was
repeated in rounds 3, 4 and 5, except that 1 uM VEGF
was included in the dissociative incubation, and the
incubation time was increased to 2, 18, and 37 hours,

respectively. During these selections, Y0192 phage
showed eruichriients ranging from 15-fold (at the lowest
stringency) to 22,000-fold (using a two hour dissociation
incubation). However, further increases in stringency
(rounds 4—5) resulted in decreasing enrichments for the
control phage, with higher enrichments observed for cer-
tain libraries, especially the two CDR-HZ libraries and
the CDR-H3 library (Table 1).

In cycle 6, a 17 hour dissociative incubation at room
temperature was followed by an additional 30 hour incu-
bation at 37°C (also including VEGF in the buffer).
Under these conditions, Y0192—phage showed only slight
binding enrichment (20—fold), whereas the CDR-H3
library phage were enriched by 3500-fold. Cycle 7 was
carried out with a 63 hour dissociative incubation, after
which only small enrichment factors were observed.
However, some libraries were continued through eight
cycles (with 120 hours of dissociative incubation in the
presence of VEGF), after which Fab-phage were still
recoverable by acid elution'(data not shown).

Purification of Fab

For small-scale preparations, Y0317 Fab and mutants
were prepared from E. coli shake-flasks as described
(Muller et al., 1998a).

For large-scale preparation, whole cell broth was
obtained from a ten liter E. coli fermentation. The cells

were lysed with a Manton—Gaulin homogenizer (two
passes at 6000 psi; lysate temperature maintained at 15-
25°C with a heat exchanger). A 5% (v/v) solution of
polyethylene imine (PEI), pH 6.0, was added to the
lysate to give a final concentration of 0.25% (v/v). The
lysate was mixed for 30 minutes at room temperature.
The suspension was centrifuged, and the supernatant
(containing the Fab) was processed further. The pH of
the supernatant was adjusted to 6.0 with 6 M HCl, fol-
lowed by dilution to a conductivity of 5 mS/cm with
purified water. The conditioned supernatant was loaded
onto a' BakerBond ABx ion—exchange column. Following
a wash with the column equilibration buffer, the Fab
was eluted with an increasing sodium chloride gradient
in the equilibration buffer. Fractions containing the Fab
were identified by SDS-PAGE. The BakerBond ABx col-
umn fractions were pooled, pH adjusted to 5.5 with 1 M
Mes and diluted to a conductivity of 5 1115/cm with puri-
fied water. The conditioned BakerBond ABx pool was
loaded onto a SP Sepharose HP cation exchange column
(Pharmacia). Once again, the Fab was eluted with a
sodium chloride-containing gradient. Fractions contain-
ing the Fab were identified by SDS-PAGE. The level of -

) purity of Fab (as determined by SDS—I’AGE) after this
two column purification was >95 "/o.

BIA¢:oreTM binding analysis

The VEGF-binding affinities of Fab fragments were
calculated from association and dissociation rate con—

stants measured using a BIAcoreTM -2000 surface plas-
mon resonance system (BLAcore, Inc, Piscataway, NI). A
biosensor chip was activated for covalent coupling of
VEGF using Nvethyl-N’-(3-dimethylaminopropyl)-carbo-
diirnide hydrochloride (EDC) and thydroxysuccinimide
(NI-IS) according to the supplier’s (BIAcore, Inc., Piscat-
away, ND instructions. VEGF(109) or VEGF(165)_ was
buffer—exchanged into 20 mM sodium acetate, pH 4.8
and diluted to appraidmately 50 pg/ ml. Aliquots of
VEGF were injected at a flow rate of 2 til/minute to
achieve approximately 700-1400 response units (RU) of
coupled protein. A solution of 1 M ethanolamine was
injected as a blocking agent.

For kinetics measurements, twofold serial dilutions of
Fab were injected in PBS/Tween buffer (0.05% Tween-
20 in phosphate-buffered saline) at 25°C or 37°C at a
flow rate of 10 ul/minute. Equilibrium dissociation con-.
stants, Kd values from SPR measurements were calcu-
lated as kw/kan (Tables 6 and 8).

Radiolabeled VEGF binding assay

Solution binding affinity of Fabs for VEGF was
measured by equilibrating Fab with a minimal concen-
tration of CED-labeled VEGF(109) in the presence of a
titration series of unlabeled VEGF, then capturing bound
VEGF with an anti-Fab antibody-coated plate.

To establish conditions for the assay, microtiter plates.
(Dynex) were coated overnight with 5 ug/ ml of a
capturing anti-Fab antibody (Cappel Labs) in 50 mM
sodium carbonate (pH 9.6), and subsequently blocked
with 2% (w/v) bovine serum albumin in PBS for two to
five hours at room temperature (approximately 23 °C). In
a non—adsorbant plate (Nunc #269620),100 pM or 26 pM
[“51]VBGF(109) was mixed with serial dilutions of Fab-
12 or Fab Y0317, respectively. Fab-12 was incubated
overnight; however, the Fab Y0317 incubation was con-
tinued for 65 hours to insure that equilibrium was
reached. Thereafter, the mixtures were transferred to the

capture plate for incubation at room temperature for one
hour. The solution was then removed and the plate
washed eight times with 0.1% Tween-20 in PBS. When
the plates had dried, 150 111/ well of scintillant (Micro-
Scint-20; Packard) was added, and the plates were
counted on a Topcount gamma counter (Packard) for ten
minutes. Concentrations of each Fab were chosen to give
<20 °/o of maximal binding.

For competitive binding assays, Dynex plates were
coated and blocked as above, and serial threefold
dilutions of unlabeled VEGF(109) were made in PBS/
Tween buffer in a Nunc plate. [IBIIV'EGF(109) was
added, followed by
Fab-12 or Fab Y0317. The final concentrations of Fab—12,

and Fab Y0317 were 100 pM and 10 pM, respectively.
After incubation (as above), bound VEGF was captured
and quantified as described‘above. The binding data was
analyzed using a computer program to perform Scatch-
ard analysis (Munson & Rodbard, 1980) fordeterrni-
nation of the dissociation binding constants, Kd, for Fab—
12 and Fab Y0317. ' ‘

addition of a fixed concentration of .  
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ELISA assay of VEGF Ala mutants \

The binding affinities of VEGF Ala mutants for full-
length. Fab—12-IgG (known as rhuMAb VEGF) and
Y0317-IgG, a full—length IgG form of the improved anti—
body expressed in CHO cells (V. Chisholm, unpublished
results) were measured as previously described (Muller
et a1., 1997; Muller et al., 1998a) for the murine antibody
A4.6.1, except that the temperature was increased to
37°C, and the incubation time increased to five hours,.
to insure that equilibrium was reached with the high-
atfinity antibody. '

Cell-based assay of VEGF Inhibition

Several versions of the anti-VEGF antibody were
tested for their ability to antagonize VEGF(165) induc-
tion of the growth of HuVECs (human umbilical vein
endothelial cells). The 96-well plates were seededwith
1000 HuVECs_per well and fasted in assay medium
(FlZ:DMEM 50:50 supplemented with 1.5% (v/v) dia-
filtered fetal bovine serum) for 24 hours.

The concentration of VEGF used for inducing the cells
was determined by first titrating to identify the amount
of VEGF that can stimulate 80% of maximal DNA syn-
thesis. Fresh assay medium containing fixed amounts of
VEGF (0.2 nM final concentration), and increasing con-
centrations of anti-VEGF Fab or mab were then added.
After 40 hours of incubation, DNA synthesis was
measured by incorporation of tritiated thymidine. Cells
were pulsed with 0.5 uCi per well of [afflthymidine for
24 hours and harvested for counting, using a TopCount
gamma counter.

Crystallization and refinement

The complex between the Fab fragment of affinity-
matured, humanized antibody Y0317 Fab and the recep-
tor binding fragment of VEGF (VEGF(109)) was purified
and crystallized as described for the analogous complex
with the parental humanized Fab-12 fragment (Muller
et al., 1998a). The resulting crystals had symmetry con—
sistent with space group P21 with cell parameters
a = 89.1 A, b = 66.4 A, c = 138.7 A, and a: 947°, and
were isomorphous with the crystals obtained with the

Table 10. Crystallographic data and refinement statistics
Overall Last shell

 

A. Data collection 

Resolution range (A) 302.4 2.53-2.40
No. of observations 208,37 22,278

Unique reflections 61,742 8900'
Completeness (%) 97.4 96.7
Mean I/ 0(1) 13.6 2.7
Rs),m 0.073 0.38

B. Refinement
Resolution range (A) 202.4 'No. of reflections 61,689
No. of atoms 8577

rinsd bond lengths (A) 0.013
rmsd angles (deg) 1.9
rmsd improper angles (deg) ’ 0.92
rmsd B-factors for all bonded atoms, A2 35
Number of main—chain torsion angles in

disallowed regions of Ramachandran
plot‘ 2
' See Laskowski et al. (1993).

 

 

' parent complex. A data set was collected from a single
frozen crystal at beam line 5.0.2 at the Advanced Light
Source, Berkeley, and processed using programs
MQSFLM and SCALA (CCP4, 1994). The final data set
(Rm e= 7.3 %) is described in Tab‘le 10. Starting with the
model of Brookhaven Protein Data Bank entry 1bj1

_ (Muller et al., 1998a), the structure was refined using the
programs X-PLOR (Briinger et al., 1987) and REFMAC
(CCP4, 1994). The free R-value was monitored using the
identical set of reflections sequestered before refinement
of parent complex. The differences in the primary struc-
ture between Fab—12 and‘Fab-Y0317 were modeled using
the program 0 (Jones et al., 1991). After correction for
anisotropy and application of a bulk solvent correction,
the R-value reached its final value of 19.9 °/o for all reflec-

tions greater than 0.23 (see Table 10; Rb, = 27.4%).

Protein Data Bank accession number

The coordinates for the VEGF1Y0317 Fab complex
have been deposited in the Protein Data Bank, accession
number 1c18.
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DEPARTMENT OF HEALTH 81 HUMAN SERVICES

 

Rockville MD 20852-1448

. ./ ’ . Food and Drug Administration
m6! Vet? . -- ‘1401 Rockville Pike

Our Reference: BB-IND 8633 ’

OCT i 3 1999

Cenentech, Incorporated 1
Attention: Robert L. Garnick, Ph.D.

Vice President, Regulatory Affairs .. .. /

1 DNA Way 5/)?
South San Francisco, CA 94080-4990 2 i
Dear Dr. Garnick:

The Center for Biologics Evaluation and Research has received your Investigational

New Drug Application (IND). The following product name and BB-IND number have

been assigned to this application. They serve only to identify it and do not imply that
this Center either endorses or does not endorse your application.

BB-IND #: 8633

SPONSOR: Genentech, Incorporated

PRODUCT NAME: Humanized Monoclonal Antibody Fragment (rhuFab V2)

(E. coli, Genentech) to Vascular Endothelial Growth Factor

(VEGF), Intravitreal

DATE OF SUBMISSION: October 6, 1999

DATE OF RECEIPT: October 7, 1999

This BB-IND number should be used to identify all future correspondence and

submissions, as well as telephone inquiries concerning this IND. Please provide an

original and two copies of every submission to this file. Please include three

originals of all illustrations which do not reproduce well.

It is understood that studies in humans will not be initiated until 30 days after the date

of receipt shown above. If this office notifies you, verbally or in writing, of serious
deficiencies that require correction before human studies can begin, it is understood that

you will continue to withhold such studies until you are notified that the material you
have submitted to correct the deficiencies is satisfactory. If such a clinical hold is

placed on this file, you will be notified in writing of the reasons for placing the IND on
hold.

10—18499 P02 54 IN
10—18-99 P2
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You are responsible for compliance with applicable portions of the Public Health

Service Act, the Federal Food, Drug, and Cosmetic Act, and the Code of Federal

Regulations (CFR). A copy of 21 CFR Part 312, pertaining to INDs, is enclosed.

Copies of other pertinent regulations are available from this Center upon request. The

following points regarding obligations of an IND sponsor are included for your

information only, and are not intended to be comprehensive.

Progress reports are required at intervals not exceeding one year and are due within 60

days of the anniversary of the date that the IND went into effect [21 CFR 312.33].

Any unexpected, fatal or immediately life-threatening reaction associated with use of

this product must be reported to this Division by telephone or facsimile transmission no

later than seven calendar days after initial receipt of the information, and all serious,

unexpected adverse experiences must be reported, in writing, to this Division and to all

study centers within fifteen calendar days after initial receipt of this information [21

CFR 312.32].

Charging for an investigational product in a clinical trial under an IND is not permitted

without the prior written approval of the FDA. ’

Prior to use of each new lot of the investigational biologic in clinical trials, please

submit the lot number, the results of all tests performed on the lot, and the

specifications when established (i.e., the range of acceptable results).

If not included in your submission, please provide copies of the consent forms for each

clinical study. A copy of the requirements for and elements of informed consent are

enclosed. Also, please provide documentation of the institutional review board

approval(s) for each clinical study.

All laboratory or animal studies intended to support the safety of this product should be

conducted in compliance with the regulations for "Good Laboratory Practice for

Nonclinical Laboratory Studies" (21 CFR Part 58, copies available upon request). If

such studies have not been conducted in compliance with these regulations, please

provide a statement describing in detail all differences between the practices used and

those required in the regulations.

Item 7a of form FDA 1571 requests that either an “environmental assessment," or a

"claim for categorical exclusion" from the requirements for environmental assessment,
be included in the IND. If you did not include a response to this item with your

application, please submit one. See the enclosed information sheet for additional
information on how these requirements may be addressed.

Sponsors of INDs for products used to treat life-threatening or severely debilitating
diseases are encouraged to consider the interim rule outlined in 21 CFR 312.80 through
312.88.
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Telephone inquiries concerning this IND should be made directly to me at (301) 827-

5101. Correspondence regarding this file should be addressed as follows:

Center for Biologics Evaluation and Research

Attn: Office of Therapeutics Research and Review

HFM—99, Room 200N
1401 Rockville Pike

Rockville, MD 20852-1448

If we have any comments after we have reviewed this submission, we will contact you.

Sincerely yours,

Kay Schneider, M.S.

Consumer Safety Officer

Division of Application Review and Policy

Office of Therapeutics
Research and Review

Center for Biologics
Evaluation and Research

Enclosures (3): 21 CFR Part 312

21 CFR 50.20, 50.25

Information sheet on 21 CFR 25.24
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Hedda Service
 

FondandDmgAdministratim
Rodwille MD 20852

JAN 27 2006
Genentech, Inc.

Attention: Robert L. Garnick, PhD.

Senior Vice President, Regulatory Affairs, Quality, and Compliance

1 DNA Way

South San Francisco, CA 94080-4990

Dear Dr. Gamick:

We have received your biologics license app cation (BtA‘) submittedunder section 351 of the
Public Health Service Act for the following b ologieal product:

Our Submission Tracking Number (STN): BL #125156/0

Name of Biological Product: Lucentism (ranibizumab)

Indication: Treatment for patients with neovascular age-related macular degeneration

Date ofApplication: December 29, 2005 I

Date of Receipt: December 30, 2005

User Fee Goal Date: June 30, 2006

All applications for new active ingredients, new dosage forms, new indications, new routes of

administration, and new dosing regimens are required to contain an assessment of the safety and

efi'ectiveness of the productrn pediatric patients unless this requirement is waived or deferred.

We note that you have not fulfilled the requirement. We are waiving the requirement for

pediatric studies for this application

If you have not already done so, promptly submit the content oflabeling (21 CFR 601 .14(b)) in

electronic format as described at the following website:

hgpz/Iwwwfda.gov/oc/datacouncil/splhtml.

We will notify you within 60 days of the receipt date if the application is sufficiently complete to

permit a substantive review.

We request that you submit all future correspondence, supporting data, or labeling relating to this

application in triplicate, citing the above S’l‘N number. Please refer to

hgpM/wwwfda.gov/cder/biologics/default.htrn for important information regarding therapeutic

biological products, including the addresses for submissions. Effective August 29, 2005, the

new address for all submissions to this application is:
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Food and Drug Administration
Center for Drug Evaluation and Research

Therapeutic Biological Products Document Room
5901-8 Ammendale Road

Beltsville, MD 20705-1266

If you have any questions, please contact the Regulatory Project Manager, Lori Gorski, at

(301 ) 796-0722.

Maureen P. Dillon-Parker

Chief, Project Management Staff
Division ofAnti-Infective and

Ophthalmology Products
Office of Antimicrobials

Center for Drug Evaluation and Research
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Feed me Drug Administration
Roekvllle, MD 20352

BLA 125156 MAR 1 4 2m&

Genenteeh, Inc.

Attention: Robert L. Garnick, PhD.

Senior Vice President, Regulatory Afi'airs, Quality & Compliance
1 DNA Way .

South San Francisco, California 94080-4990

Dear Dr. Gamick:

This letter is in regard to your biologics license application (BLA) submitted under section 351
of the Public Health Service Act.

We have completed an initial review ofyour applieationdated December 29, 2005, for Lucentis
(ranibizumab injection) to determine its acceptability for filing. Under 21 CFR 601.2(3), your
application was filed on February 28, 2006.~ The user fee goal date is June 30, 2006. This
acknowledgment of filing does not mean that we have issued a license nor does it represent any
evaluation of the adequacy ofthe data submitted. '

At this time, we have not identified any potential review issues. Our filing review is only a
preliminary review, and deficiencies may be identified during substantive review ofyour
application. Following a review ofthe application, we shall advise you in writing ofany action
we have taken and request additional information ifneeded.

Please refer to http://mfdaggv/cdeflbiologicgdefaulthtm for important information
regarding therapeutic biological products, including the addresses for submissions.

Please use the following address for any amendments to your application:

Food and Drug Administration '

Center for Drug Evaluation and Research

Therapeutic Biological Products Document Room
5901-3 Armnendale Road

Beltsville, MD 20705-1266

If you have any questions, call Lori M. Gerald, Project Manager, at (301) 796-0722.

Sincerely, 
 

 

 

 
Maureen Dillon Parker

Chief, Project Management Staff

Division of Anti-Infective and Ophthalmology Products
Office of Antimicrobial Products

, Center for Drug EVaIuation and Research

28/26 ' d 18 :. SBBZ-ST-EIUN
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This Page is Inserted by IFW Indexing and Scanning

Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images-Within this document are accurate representations of the, original

documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

CI BLACK BORDERS

m/IMAGE CUT OFF AT TOP, BOTTOM OR SIDES
/D/FADED TEXT OR DRAWING

Cl BLURRED OR ILLEGIBLE TEXT OR DRAWING

Cl SKEWED/SLANTED IMAGES

Cl COLOR OR BLACK AND WHITE PHOTOGRAPHS

El RAY SCALE DOCUMENTS

LINES OR MARKS ON ORIGINAL DOCUMENT

Cl REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

CI OTHER:

IMAGES ARE BEST AVAILABLE COPY.

As rescanning these documents will not correct the image

problems checked, please do not report these problems to

the IFW Image Problem Mailbox.
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Serial no. 09/723,752 Attorney Docket No. 22338-80060

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
atent’of: Manuel Baca et al. —§ 156 Docket No: 22338-80060

Patent No.: 7,060,269 Assignee: Genentech, Inc.

Issued: June 13, 2006 Unit: OPLA; Attn: K. Ferriter

Application No: 09/723,752

For: ANTI-VEGF ANTIBODIES — Application for § 156 Patent Term Extenstion

Mail Stop: Patent Ext.
Commissioner for Patents

PO. Box 1450 _

Alexandria, VA 22313-1450

POWER OF ATTORNEY BY ASSIGNEE

. The assignee of the entire right, title, and interest in US. Patent N0. 7,060,269 (granted

on application serial no. 09/723,752), Genentech, Inc., hereby appoints the practitioners

associated with 4

CUSTOMER NUMBER 33694

' as its attorneys and agents to prosecute the captioned patent/application, and to transact all

business in the US. Patent and Trademark Office connected therewith.

Pursuant to '37 CPR. § 3.73(b), the undersigned states that Genentech, Inc. is the

assignee of the entire right, title, andinterest in the captioned patent/application by virtue of an

assignment by the inventors to Genentech Inc. recorded at Reel 008872/ Frame 0429.

The undersigned, whose title is supplied below, is authoriZed to act on behalf of the

assignee. .

Respectfully submitted,

GENENTECH, INC.

293 fiY//£’0é
Date

 
Associate General Counsel 4 Patent Law

 

Regeneron Exhibit 1024.1071



0 g’ (L?’ d

3 W
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE I 

In re Patent of: Manuel Baca et al. -- § 156 Docket No: 22338-80060

Patent No.: 7,060,269 Assignee: Genentech, Inc.

Issued:June 13, 2006 Unit: OPLA

Application No: 09/723,752

CERTIFICATE OF MAILING - 37 C.F.R. § 1.10

. . EXPRESS MAIL LABEL NO. ER '1 553nm 2. US
For: ANTI-VEGF ANTIBODIES — Appllcation for

§ 156 Patent Term Extension I hereby certify this correspondence is being deposited with the US.
Postal Service with sufficient postage as "Express Mail — Post Office to
Addressee" addressed to: Mail Stop Patent Ext, Commissioner for

_ Patents, US. Patent and Trademark Office. PO. Box 1450, Alexandria.
Mall StOP Patent Ext- VA 22313-1450, on the date shown below.
Commissioner for Patents

PO. Box 1450 L2 L4 4 but; hmgmu 4,9 262,305
Alexandria VA 22313_1450 Signature Printed Name Date

APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. § 156

Dear Sir:

Pursuant to 37 C.F.R. § 1.741(c) Applicant, Genentech, Inc., today filed three (3) copies

of the Application for § 156 Patent Term Extension of US. Patent No. 7,060,269. Pursuant to

MPEP § 2753 Applicant is submitting herewith two (2) additional copies of this Application.

Sincerely,

m
Jeffrey P. Kushan

Attorney for Applicant

Registration No. 43,401

Sidley Austin LLP

1501 K Street, NW.

Washington, DC. 20005

Dated: August 2{ , 2006
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Docket No: 22338—80060

Patent No.: 7,060,269 Assignee: Genentech, Inc.

Issued: June 13, 2006 Unit: OPLA

Application No: 09/723,752

CERTIFICATE 6F MAILING - 37 CPR § 1.10
- - E - __flfl_For: ANTI-VEGF ANTIBODIES — Application for XPRESS MA'L LABEL ”0 ER 73" q m 8 ”3

§ 156 Patent Term Extension I hereby certify this correspondence is being deposited with the US.
Postal Service with sufficient postage as “Express Mail — Post Office to

Addressee" addressed to: Mail Stop Patent Ext. Commissioner for
Patents, US. Patent and Trademark Office, P.O. Box 1450, Alexandria,

Mail Stop Patent Ext. VA 22313-1450, on the date shown below.
Commissioner for Patents .

PO. Box 1450 . muse l’. Reyes Fig.2!) .2909
Alexandria, VA 223 13-1450 3'9 tut Printed Name Date

APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. § 156

Dear Sir:

Applicant, Genentech, Inc., hereby submits this application for extension of the term of

United States Letters Patent 7,060,269 under 35 U.S.C. § 156 by providing the following

information in accordance with the requirements specified in 37 C.F.R. § 1.740.

Applicant represents that it is the assignee of the entire interest in and to United States

Letters Patent No. 7,060,269, granted to Manuel Baca; James A. Wells; Leonard G. Presta;

Henry B. Lowman; and Yvonne Man-yee Chen (Baca et al.) by virtue of an assignment of such

patent to Genentech, Inc., recorded December 29, 1997, at Reel 8872, Frame 0429.l

I The assignment recorded at the noted location in the Office’s records identifies U.S.S.N.
08/908,469 (“the ‘469 application”) and states that the conveyance includes the entire “right,

title and interest in and to said invention, and in and to any and all Letters Patents to be

granted and issued therefor....” U.S.S.N. 09/723,752, from which the ‘269 patent issued, is a

continuation application (divisional) of the ‘469 application.
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U.S. Patent No. 7,060,269

Baca, et a1.

Application Under 35 U.S.C. § 156 Page 2

1. Identification of the Approved Product [§ 1.740(a)(1)]

The name of the approved product is LUCENTISTM. The name of the active ingredient of
LUCENTIS TM is ranibizumab. Ranibizumab is a recombinant humanized monoclonal Ig61
antibody antigen-binding fragment (Fab) based on a humanized framework with

complementarity—determining regions (CDRs) derived from a murine monoclonal antibody that
binds to human Vascular Endothelial Growth Factor (VEGF).

2. Federal Statute Governing Regulatory Approval of the Approved Product
[§ 1.740(a)(2)]

The approved product was subject to regulatory review under, inter alia, the Public
Health Service Act (42 U.S.C. § 201 et seq.) and the Federal Food, Drug and Cosmetic Act (21
U.S.C. § 355 et seq.).

3. Date of Approval for Commercial Marketing [§ 1.740(a)(3)]

LUCENTISTM was approved for commercial marketing or use under § 351 of the Public
Heath Service Act on June 30, 2006.

4. Identification of Active Ingredient and Certifications Related to Commercial

Marketing of Approved Product [§ 1.740(a)(4)]

(a) The active ingredient of LUCENTISTM is ranibizumab. Ranibizumab is a

humanized monoclonal IgGl antibody antigen-binding fragment produced by an
E. coli expression system. It contains human framework regions (FRs) and the
complementarity-detennining regions (CDRs) derived from a murine antibody
that binds to VEGF.

(b) Applicant certifies that ranibizumab had not been approved for commercial
marketing or use under the Federal Food, Drug and Cosmetic Act, the Public

Health Service Act or the Virus-Serum-Toxin Act prior to the approval granted on
June 30, 2006 to the present Applicant.

(c) Ranibizumab has been approved for the treatment of patients with neovascular

(wet) age-related macular degeneration. See LUCENTISTM product label, provided
as Attachment A.

(d) LUCENTISTM was approved for commercial marketing pursuant to § 351 of the
Public Health Service Act (42 U.S.C. § 262) under Genentech’s existing
Department of Health and Human Services (DHHS) U.S. License No. 1048. See
LUCENTISTM approval letter, provided as Attachment B.
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US. Patent No. 7,060,269

Baca, et a1.

Application Under 35 U.S.C. § 156 Page 3

5. Statement Regarding Timeliness of Submission of Patent Term Extension Request
[§ 1-740(a)(5)]

Applicant certifies that this application for patent term extension is being timely
submitted within the sixty (60) day period permitted for submission specified in 35 U.S.C. §
156(d)(1) and 37 CPR. § 1.720(f). The last date on which this application may be submitted is
August 28, 2006.

6. Complete Identification of the Patent for Which Extension Is Being Sought
[§ 1.740(a)(6)]

The complete identification of the patent for which an extension is being sought is as
follows:

(a) Names of the inventors: Manuel Baca; James A. Wells; Leonard G. Presta;
Henry B. Lowman; and Yvonne Man-yee Chen.

(b) Patent Number: 7,060,269

(c) Date of Issue: June 13, 2006

(d) Date of Expiration: July 4, 20192

7. Copy of the Patent for Which an Extension is Being Sought [§ l.740(a)(7)]

A copy of US. Patent No. 7,060,269 is provided as Attachment C to the present
application.

8. Copies of Disclaimers, Certificates of Correction, Receipt of Maintenance Fee
Payment, or Reexamination Certificate [§ 1.740(a)(8)]

(a) US. Patent No. 7,060,269 is not subject to a terminal disclaimer.

(b) A Certificate of Correction has not been issued for US. Patent No. 7,060,269.

(c) The first maintenance fee for US. Patent No. 7,060,269 will be due on December
13, 2009.

(d) US. Patent No. 7,060,269 has not been the subject of a reexamination proceeding.

 

The term of the ‘269 patent has been extended, under 35 USC § 154(b) by 697 days. The
697 days have been included in calculating the July 4, 2019 expiration date.
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US. Patent No. 7,060,269

Baca, et al.

Application Under 35 U.S.C. § 156 Page 4

9. Statement Regarding Patent Claims Relative to Approved Product [§ 1.740(a)(9)]

The statements below are made solely to comply with the requirements of3 7 C.F.R.
§ 1. 740(a)(9). Applicant notes that, as the MP.E.P. acknowledges, § 1. 740(a)(9) does not
require an applicant to show whether or how the listed claims would be infringed, and that this
question cannot be answered without specific knowledge concerning acts performed by third
parties. As such, these comments are not an assertion or an admission ofApplicant as to the
scope ofthe listed claims, or whether or how any ofthe listed claims would be infringed. literally
or under the doctrine ofequivalents, by the manufacture, use, sale, offerfor sale or the
importation ofany product.

(a) At least claim 1 of US. Patent No. 7,060,269 (“the ‘269 patent”) claims the active

pharmaceutical ingredient in the approved product or a method that may be used
to make or use that ingredient.

(b) Pursuant to M.P.E.P. § 2753 and 37 C.F.R. § 1.740(a)(9), the following
explanation is provided which shows how the above-listed claim of the ‘269

patent claims a method of using the approved product.

(1) Description ofthe approvedproduct and its method ofuse

The approved product is described in Section 11 of the approved label for

LUCENTISTM as follows, a copy of which is provided as Attachment A.

LUCENTISTM (ranibizumab injection) is a recombinant humanized IgGl
kappa isotype monoclonal antibody fragment designed for intraocular use.
Ranibizumab binds to and inhibits the biologic activity of human vascular
endothelial growth factor A (VEGF-A). Ranibizumab has a molecular

weight of approximately 48 kilodaltons and is produced by an E. coli
expression system in a nutrient medium containing the antibiotic

tetracycline. Tetracycline is not detectable in the final product.

LUCENTISTM is a sterile, colorless to pale yellow solution in a single-use
glass vial. LUCENTISTM is supplied as a preservative-free, sterile solution

in a single-use glass vial designed to deliver 0.05 mL of 10 mg/mL
LUCENTISTM aqueous solution with 10 mM histidine HCL, 10% a, u-
trehalose dihydrate, 0.01% polysorbate 20, pH 5.5.

Ranibizumab is further characterized in a scientific reference by Chen et
al. published in 1999 in the Journal of Molecular Biology (JMB) entitled
“Selection and Analysis of an Optimized Anti-VEGF Antibody: Crystal Structure
of an Affinity-matured Fab in Complex with Antigen.” 3 For example, the heavy
 

3 293:865-881 (1999) (Attachment E)
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US. Patent No. 7,060,269

Baca, et al.

Application Under 35 U.S.C. § 156 Page 5

and light chain sequences of ranibizumab, designated as Y03 l 7 in the article, are
displayed in Figure 1. In addition, the article provides data regarding the binding
affinity ofthe Y0317 antibody fragment to VEGF. See, e.g., Table 6 on p. 870.

(2) Claim 1

Claim 1 of the ‘269 patent reads as follows:

1. A method for inhibiting VEGF-induced angiogenesis in a subject,
comprising administering to said subject an effective amount of a

humanized anti-VEGF antibody which binds human VEGF with a
Kdvalue of no more than about 1x10'8 M, said humanized anti-

VEGF antibody comprising a heavy chain variable domain

sequence of SEQ ID NO:116 and a light chain variable domain

sequence of SEQ ID NO:115.

Comparison ofRanibizumab to the limitations ofclaim 1

Claim 1 pertains to a method of inhibiting VEGF—induced angiogenesis in a
subject by administering an effective amount of a humanized anti-VEGF antibody
that binds to human VEGF at a defined Kd value and that contains designated
light and heavy chain variable domains. Applicant asserts that the use of

ranibizumab for the treatment of age-related macular degeneration falls within the
scope of claim I for at least the following reasons.

According to the label, ranibizumab is a humanized anti—VEGF antibody fragment
that has been found effective in the treatment of patients with neovascular (wet)
age-related macular degeneration. Ranibizumab binds to and inhibits the

biological activity of human vascular endothelial growth factor A (VEGF—A),
which has been shown to cause neovascularization and leakage in models of
ocular angiogenesis. The binding of ranibizumab to VEGF-A prevents the
interaction of VEGF—A with its receptors on the surface of endothelial cells,
reducing endothelial cell proliferation, vascular leakage, and new blood vessel
formation (i.e., angiogenesis). See Label 111111 and 12.1. Accordingly,
administration of an effective amount of ranibizumab inhibits VEGF-induced

angiogenesis in a subject to which it is administered. Applicant notes that the
term “antibody” as defined in the ‘269 patent includes, in addition to full-length
antibodies, antibody fragments such as Fab, Fab’, F(ab)2 and Fv as long as the
fragments exhibit the desired biological activity, i.e., binding to human VEGF
(See, e.g., Col 8, lines 43—54). Ranibizumab, being a Fab fragment that binds
human VEGF, falls within the scope of the term “antibody” as it is used in claim
1.

Claim 1 also pertains to administering an effective amount of a humanized anti-
VEGF antibody which binds human VEGF with a Kdvalue of no more than about
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lxlO'S, wherein the antibody contains the variable light and heavy chains of SEQ
ID NOS: 115 and 116. The article by Chen et al presents data demonstrating that
ranibizumab (designated as Y0317 does, in fact, bind human VEGF with a K,
value of no more than about lxlO' M. For example, Table 6 on page 870 of the
reference shows that ranibizumab has a Kdvalue of about 1.4 x10'10 and thus falls

within the scope of claim 1. Finally, Figures 10A and 108 ofthe ‘269 patent
provide the sequence of the light chain variable and heavy chain variable domains
of, inter alia, ranibizumab (noted therein as Fab Y0317). The light chain variable
and heavy chain variable domains depicted in Figures 10A and 10B are identical
to SEQ ID NO:115 and SEQ ID NO:116, respectively, of the ‘269 patent.
Accordingly, ranibizumab contains the heavy chain variable domain (SEQ ID
N011 l6) and the light chain variable domain (SEQ ID NO:1 15) recited in claim 1.

For at least the reasons discussed above, claim 1 of the ‘269 patent covers, inter
alia, a method of using the approved drug product, ranibizumab.
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10. Relevant Dates Under 35 U.S.C. § 156 for Determination of Applicable Regulatory
Review Period [§ 1.740(a)(10)]

(a) Patent Issue Date

US. Patent No. 7,060,269 was issued on June 13, 2006.

(b) IND Efi’ective Date [35 U.S.C. § 156(g)(1)(B)(z),' 37 C.F.R. § 1. 740(a)(10)(1)(A)]

The date that an exemption under § 505(i) of the Federal Food, Drug and
Cosmetic Act became effective (i.e., the date that an investigational new drug
application (“IND”) became effective) for LUCENTIS TM (referred to as
“Humanized Monoclonal Antibody Fragment (rhuFab V2)(E. coli, Genentech) to
Vascular Endothelial Growth Factor (VEGF), Intravitreal”) was October 7, 1999.

The IND was assigned number BB-IND # 8633. A copy ofthe‘ letter from the
FDA reflecting the effective date of the [ND is provided in Attachment E. The
application date for the IND was October 6, 1999.

(c) BLA Submission Date [35 US. C. § 156(g)(1)(B)(i),' 37 C.F.R.
§ 1. 740(a)(10)(i)(B)]

The BLA was submitted by Genentech to the FDA on December 29, 2005. The

BLA was assigned number BL# 125156/0. A copy of the letter from the FDA
acknowledging receipt of the BLA and reflecting the BLA submission date is
provided in Attachment F.

(d) BLA Issue Date [35 US. C. § 156(g)(1)(B)(iz); 37 C.F.R. §1.740(a)(10)(i)(C)]

The FDA approved biologic license application 125156/0 authorizing the
marketing of LUCENTISTM on June 30, 2006. LUCENTISTM was approved under
Department of Health and Human Services (DHHS) U.S. License No. 1048. A
copy of the approval letter from the FDA is provided as Attachment B.
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11. Summary of Significant Events During Regulatory Review Period [§ 1.740(a)(ll)]

Pursuant to 37 C.F.R. § 1.740(a)(11), the following provides a brief description of the
activities of Genentech, Inc., before the FDA in relation to the regulatory review of LUCENTISTM.
The brief description lists the significant events that occurred during the regulatory review period
for the approved product. In several instances, communications to or from the FDA are

referenced. Pursuant to 37 CPR. § 1.740(a)(11), 21 CPR. § 60.20(a), and M.P.E.P. §2753,
copies of such communications are not provided in this application, but can be obtained from
records maintained by the FDA.

- On October 6, 1999, Genentech submitted to FDA (See Attachment B) an
investigational new drug application for a recombinant humanized monoclonal

antibody fragment (rhuFab V2, now known as ranibizumab) against Vascular
Endothelial Growth Factor (VEGF). The antibody was developed as a potential
new therapeutic in treating patients with the exudative (wet or neovascular) form
for age-related macular degeneration (AMD).

- On October 7, 1999 FDA made BB-IND #8633 effective via a communication

mailed to Genentech on October 13, 1999 (See Attachment E). According to the
FDA, initiation of trials could begin 30 days after October 7, 1999.

- The first human clinical trial (Phase I) was initiated on February 8, 2000 followed
by Phase 11 human trials and Phase 111 human trials, some of which remain
ongoing at the time of this application.

- On February 5, 2002, representatives of Genentech and the FDA (CBER and
CDER) participated in a Type C meeting to discuss the proposed clinical
development plan for ranibizumab in AMD.

- On October 31, 2002 representatives of Genentech and FDA (CBER and CDER)
participated in an Type B End-of—Phase 11 meeting.

- Beginning in approximately March 2003, and continuing at the time of this
application, Phase III studies have been conducted. The three Phase III trials

forming the basis of the Biologics License Application (BLA), FVF2598g,
FVF25 87g, and FVF3192g are studies of two year duration with primary
endpoints of one year. FVF2587g and FVF3192g, along with extension study
FVF3426g and safety study FVF3689g, remain ongoing at the time of this
application.

- On September 21, 2005 representatives of Genentech and CDER participated in a
Type B Pre-BLA submission meeting to discuss information requirements for the
BLA.
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- Genentech submitted a BLA for ranibizumab for the treatment of patients with
wet AMD on December 29, 2005. (See Attachment F)

- FDA acknowledged receipt of the BLA for ranibizumab via a communication

mailed to Genentech dated January 27, 2006. The letter indicated that FDA had

assigned the Submission Tracking Number (STN) of BL #125156/0 to the BLA
(See Attachment F).

- By way of a communication mailed to Genentech on March 14, 2006 FDA made

Genentech aware that the BLA for ranibizumab was filed on February 28, 2006
and that FDA had assigned a user fee goal date of June 30, 2006 (See Attachment
G).

- On June 30, 2006 FDA approved BLA 125156/0, issuing marketing authorization
for LUCENTISTM (See Attachment B).
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12. Statement Concerning Eligibility for and Duration of Extension Sought Under 35
U.S.C. § 156 [37 C.F.R. § 1.740(a)(12)]

(a) In the opinion of the Applicant, US. Patent No. 7,060,269 is eligible for an
extension under § 156 because:

(i) one or more claims of the ‘269 patent claim the approved product or a
method of making or using the approved product;

(ii) the term of the ‘269 patent has not been previously extended on the basis
of§ 156;

(iii) the ‘269 patent has not expired;

(iv) no other patent has been extended pursuant to § 156 on the basis of the
regulatory review process associated with the approved product,
LUCENTISTM;

(v) there is an eligible period of regulatory review by which the patent may be
extended pursuant to § 156;

(vi) the applicant for marketing approval exercised due diligence within the
meaning of§ 156(d)(3) during the period of regulatory review;

(vii) the present application has been submitted within the 60-day period
following the approval date of the approved product, pursuant to § 156(c);
and

(viii) this application otherwise complies with all requirements of 35 U.S.C.
§ 156 and applicable rules and procedures.

(b) The period by which the term of the ‘269 patent is requested by Applicant to be
extended is 17 days.

(c) The requested period of extension of term for the ‘269 patent corresponds to the
regulatory review period that is eligible for extension pursuant to § 156, based on
the facts and circumstances of the regulatory review associated with the approved
product LUCENTISTM and the issuance of the patent. The period was determined as
follows.

(i) The relevant dates for calculating the regulatory review period, based on
the events discussed in the section above, are the following.
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Exemption under FDCA § 505(i)

became effective October 7, 1999

Biologics License Application (BLA)

under PHSA § 351 was filed December 29, 2005

Patent was granted June 13, 2006

BLA was approved June 30, 2006

(ii) The ‘269 patent was granted after the period specified in § 156(g)(l)(B)(i)
(i. e., the period from the date of the grant of the exemption under § 505(i)
ofthe FDCA until the date of submission ofthe BLA). Pursuant to
§ 156(c), the calculated regulatory review period therefore does not
include a component of time between when the IND became effective and
when the BLA was submitted.

(iii) The patent was granted during the period specified in § 156(g)(l)(B)(ii)
(i. e., the period from the date of submission of the BLA until the date of

approval). The regulatory review period under § 156(b) therefore includes
a component equal to the total number of days in that period that are after
the issuance of the patent (17 days).

(iv) The period determined according to § 156(b), (c), and (g)(l) for the
approved product (i. e. , the number of days following the date of patent
issuance until the approval of the BLA) is 17 days.

(v) The ‘269 patent will expire on July 4, 2019.

(vi) The date of approval of the approved product is June 30, 2006.

(vii) The date that is fourteen years from the date of approval of the approved
product is June 30, 2020.

(viii) The period measured from the date the patent expires (i. e., July 4, 2019)
until the end ofthe fourteen-year period specified in §156 (c)(3) (i.e., June
30, 2020) is approximately 361 days.

(ix) The number of days in the regulatory review period determined pursuant
to § 156(g)(l)(B)(ii) does not exceed the number of days that the patent
may be extended pursuant to §156(c)(3). As such, the period by which the
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patent may be extended is not limited by the fourteen-year rule of
§156(c)(3).

(x) The ‘269 patent issued after the effective date of Public Law No. 98-417.

As such, the two- or three-year limit of35 U.S.C. § 156(g)(6)(C) does not
apply.

13. Statement Pursuant" to 37 C.F.R. § l.740(a)(13)

Pursuant to 37 C.F.R. § l.740(a)(13), Applicant acknowledges its duty to disclose to the
Director of the PTO and to the Secretary of Health'and Human Services any information which
is material to the determination of entitlement to the extension sought, particularly as that duty is
defined in 37 C.F.R. § 1.765.

14. Applicable Fee [§ l.740(a)(14)]

Our check in payment of the fee prescribed in 37 C.F.R. § 1.200) for a patent term
extension application under 35 U.S.C. § 156 accompanies this application. Please deduct any
additional required fees from, or credit any overpayments to our deposit account no. 18-1260.

15. Name and Address for Correspondence [§ 1.740(a)(14)]

Please direct all inquiries, questions, and communications regarding this application for
term extension to:

Jeffrey P. Kushan
SIDLEY AUSTIN LLP

1501 K Street, NW.

Washington, DC. 20005
Phone: 202-736-8914

Fax: 202-736-8111

email: jkushan@sidley.com

The correspondence address for US. Patent No. 7,060,269 is unchanged for all other purposes. A
Power of Attorney granted to the undersigned by the patent assignee, a copy of which is included
with this application as Attachment H, accompanies this communication.
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Two additional copies of this application are enclosed, in compliance with 37 C.F.R.
§ 1.740(b).

Sincerely,

W
Jeffrey P. Kushan

Attorney for Applicant

Registration No. 43,401

iSidley Austin LLP

1501 K Street, NW.

Washington, DC. 20005

Dated: Augusta?! , 2006
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HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed

to use LUCENTIS safely and effectively. See full
prescribing information for LUCENTIS.

LUCENTISTM (ranibizumab injection)

Initial U.S. Approval: 2006

----------------- INDICATIONS AND USAGE--«---------------

LUCENTIS is indicated for the treatment of patients with
neovascular (wet) age-related macular degeneration (I).

------------ DOSAGE AND ADMINISTRATION---------------

0 FOR OPHTHALMIC INTRAVITREAL INJECTION

ONLY (2. I )

0 LUCENTIS 0.5 mg (0.05 mL) is recommended to be

administered by intravitreal injection once a month (2.2 .

0 Although less effective, treatment may be reduced to one

injection every three months after the first four injections
if monthly injections are not feasible. Compared to
continued monthly dosing, dosing every 3 months will
lead to an approximate 5-Ietter(1-line) loss of visual

acuity benefit, on average, over the following 9 months.
Patients should be evaluated regularly (2.2 .

FULL PRESCRIBING INFORMATION: CONTENTS*
I INDICATIONS AND USAGE

2 DOSAGE AND ADMINISTRATION

2.1 General Dosing Information
2.2 Dosing
2.3 Preparation for Administration
2.4 Administration

2.5 Stability and Storage
DOSAGE FORMS AND STRENGTHS
CONTRAINDICATIONS
4.] Ocular or Perioeular Infections

4.2 Hypersensitivity
5 WARNINGS AND PRECAUTIONS

5.I Endophthalmitis and Retinal
Detachments

5.2 Increases in lntraocular Pressure
5.3 Thromboembolic Events

6 ADVERSE REACTIONS

6.1 Injection Procedure

6.2 Clinical Studies Experience ~ Ocular
Events

6.3 Clinical Studies Experience - Non-
Oeular Events

6.4 lmmunogenieity
7 DRUG INTERACTIONS

8 USE IN SPECIFIC POPULATIONS

U.S. BLA (BL125156) Ranibizumab injection

ADJ

------------- DOSAGE FORMS AND STRENGTHS.-..--.-----

' IO mg/mL single-use vial (3)

--------------------- CONTRAINDICATIONS-«mu--~---------

0 Ocular or periocular infections (4. l)

° Hypersensitivity (4.2)

-------------- WARNINGS AND PRECA UTIONS--------------

0 Endophthalmitis and retinal detachments may occur
following intravitreal injections. Patients should be

monitored during the week following the injection (5 I).

' Increases in intraocular pressure have been noted within
60 minutes of intravitreal injection (5.1).

--------------------ADVERSE REACTIONS--------------------—

The most common adverse reactions (reported 2 6% higher in
LUCENTIS-treated subjects than control subjects) are
conjunctival hemorrhage. eye pain, vitreous floaters. increased
intraocular pressure. and intraoeular inflammation (6.2).

To report SUSPECTED ADVERSE REACTIONS, contact
Genentech at 1-888-835-2555 or FDA at 1-800-FDA-1088
or www.fda.gov/medwatch.

See Section 17 for PATIENT COUNSELING -
INFORMATION.

8.I Pregnancy
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use

8.6 Patients with Renal Impairment
8.7 Patients with Hepatic Dysfunction

10 OVERDOSAGE
ll DESCRIPTION

12 CLINICAL PHARMACOLOGY
12.l Mechanism ofAction

12.2 Pharmacodynamics
|2.3 Pharmacokineties

l3 NONCLINICAL TOXICOLOGY

l3.l Carcinogenesis. Mutagenesis.
Impairment of Fertility

l4 CLINICAL STUDIES

14.] Study 1 and Study 2
[4.2 Study 3

16 HOW SUPPLIED/STORAGE AND
HANDLING

l7 PATIENT COUNSELING INFORMATION

* Sections or subsections omitted from the Full Prescribing
Information are not listed.

Genentech, Inc.
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

LUCENTIS is indicated for the treatment of patients with
neovascular (wet) age-related macular degeneration.

2 DOSAGE AND ADMINISTRATION

2.1 General Dosing Information
FOR OPHTHALMIC INTRAVITREAL INJECTION ONLY.

2.2 Dosing
LUCENTIS 0.5 mg (0.05 mL) is recommended to be

administered by intravitreal injection once a month.

Although less effective, treatment may be reduced to one

injection every three months after the first four injections if
monthly injections are not feasible. Compared to continued
monthly dosing, dosing every 3 months will lead to an

approximate 5-letter (l-line) loss of visual acuity benefit. on
average. over the following 9 months. Patients should be

evaluated regularly [see Clinical Slmlim {[42]}.

2.3 Preparation for Administration

Using aseptic technique. all (0.2 mL) of the LUCENTIS vial

contents are withdrawn through a 5-micron l9-gauge filter
needle attached to a l-cc tuberculin syringe. The filter needle
should be discarded after withdrawal ofthe vial contents and

should not be used for intravitreal injection. The filter needle

should be replaced with a sterile 30-gaugex l/2-inch needle

for the intravitreal injection. The contents should be expelled
until the plunger tip is aligned with the line that marks
0.05 mL on the syringe.

2.4 Administration

The intravitreal injection procedure should be carried out
under controlled aseptic conditions, which include the use of

sterile gloves. a sterile drape, and a sterile eyelid speculum (or
equivalent), Adequate anesthesia and a broad-spectrum
microbicide should be given prior to the injection.

Following the intravitreal injection, patients should be
monitored for elevation in intraocular pressure and for
endophthalmitis. Monitoring may consist of a check for

perfusion ofthe optic nerve head immediately after the
injection. tonometry within 30 minutes following the injection,
and biomicroscopy between two and seven days following the
injection. Patients should be instructed to report any
symptoms suggestive of endophthalmitis without delay.

Each vial should only be used for the treatment ofa single eye.
lfthe contralateral eye requires treatment. a new vial should

be used and the sterile field. syringe. gloves. drapes. eyelid
speculum. filter. and injection needles should be changed
before LUCENTlS is administered to the other eye.

No special dosage modification is required for any of the
populations that have been studied (e.g.. gender. elderly).

US. BLA (BL125156) Ranibizumab injection

2.5 Stability and Storage
LUCENTlS'should be refrigerated at 2°~8°C (36"-46°F). DO

NOT FREEZE. Do not use beyond the date stamped on the
label. LUCENTIS vials should be protected from light. Store
in the original carton until time of use.

3 DOSAGE FORMS AND STRENGTHS

Single-use glass vial designed to deliver 0.05 mL of
10 mg/mL.

4 CONTRAINDICATIONS

4.1 Ocular or Perioeular Infections

LUCENTIS is contraindicated in patients with ocular or
periocular infections.

4.2 Hypersensitivity
LUCENTIS is contraindicated in patients with known

hypersensitivity to ranibizumab or any of the cxcipients in
LUCENTlS.

s I WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal Detachments

lntravitreal injections. including those with LUCENTIS. have

been associated with endophthalmitis and retinal detachments.
Proper aseptic injection technique should always be used
when administering LUCENTlS. In addition. patients should
be monitored during the week following the injection to
permit early treatment should an infection occur [see antlgt'
and zltl/Hi/IiSIralian (2.3. 2.4) and Patient Counseling
In/brmariou (17)].

5.2 Increases in Intraocular Pressure

Increases in intraocular pressure have been noted within
60 minutes of intravitreal injection with LUCENTIS.

Therefore, intraocular pressure as well as the perfusion ofthe
optic nerve head should be monitored and managed
appropriately [see [Justige and Administrarimr (2.4 )1.

5.3 Thromboembolic Events

Although there was a low rate (<4%) ofarterial
thromboembolic events observed in the LUCENTIS clinical
trials. there is a theoretical risk ofarterial thromboembolic

events following intravitreal use of inhibitors of VEGF [see
I‘L/l't‘rW.’ R’t'tlt'liull.\~ (6.3)].

6 ADVERSE REACTIONS

6.1 Injection Procedure

Serious adverse events related to the injection procedure have

occurred in <O.l% of intravitreal injections. including
endophthalmitis [see Warnings and I’recuu/innx (51)],
rhegmatogenous retinal detachments, and iatrogenic traumaticcataracts.

6.2 Clinical Trials Experience — Ocular Events

Other serious ocular adverse events observed among
LUCENTIS-treated patients occurring in <2% of patients

Genentech, inc.
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included intraocular inflammation and increased intraocular

pressure [see ll’urniugs um! l’rt'z-uu/iuns (5. /. 5.2)].

The available safety data include exposure to LUCENTIS in
874 patients with neovascular age-related macular
degeneration in three double-masked. controlled studies with

dosage regimens of0.3 mg (375 patients) or 0.5 mg
(379 patients) administered monthly by intravitreal injection
(Studies 1 and 2) [see Clinical SHH/it's‘ (l4.l)] and dosage
regimens 010.3 mg (59 patients) or 0.5 mg (61 patients)
administered once a month for 3 consecutive doses followed

by a dose administered once every 3 months (Study 3)
[see Clinical Sim/it's (14.3)].

Because clinical trials are conducted under widely varying
conditions. adverse reaction rates observed in one clinical trial

ofa drug cannot be directly compared with rates in the clinical

trials of the same or another drug and may not reflect the rates
observed in practice.

Table 1 shows the most frequently reported ocular adverse
events that were reported with LUCENTIS treatment. The
ranges represent the maximum and minimum rates across all

three studies for control, and across all three studies and both
dose groups for LUCENTIS.

Table l

LUCENTIS_
77%-43%
37%-17%

Vitreousfloaters 2%-3%

Retinal hemorrhae 26%-15%

lntraocularressureincreased 24%-8%

Vitreousdetachment 22%—7%

lntraocularinflammation 18%-5%
1970-470

1670-570

l9%-6% 14%-6%

17%-3%

13%-0%

|4%-0%

13%-3%

13%-0%

10%-5%

10%-3%

l7%-4% 24%~10%

l 1%-1% 15%-3%

lO%-3% 8%-5%

8%-0% 5%-0% -

9%-0% 7%-O%

8%-0% 5%-0%

9%-1% | l%-3%

U.S. BLA (BL125156) Ranibizumab injection

  
Adverse Event

Conjunctival hemorrhage

  

Foreign body sensation in

Lacrimation increased

Visual disturbance
- haritis

ubretinal fibrosis
eremia

0mm0 n_. 5”8 n,. ..

.D‘
‘<

Visual acuity
blurred/decreased

Detachment of the retinal
-iment e nithelium

Ocular discomfort
eremia

Posterior capsule
o acification

Retinal exudates

0o =. c 3n z, <a :—

 

 

 
 
 
 

6.3 Clinical Trials Experience — Non-Ocular Events
Table 2 shows the most frequently reponed non-ocular

adverse events with LUCENTlS treatment. The ranges
represent the maximum and minimum rates across all three

studies for control, and across all three studies and both dose
groups for LUCENTIS.

Table 2

LUCENTIS Control

2370-590 2390-870

two-5%

9%-0%

Headache .0%,3%

Bronchitis 8%-2%

ough 7%—2%

Anemia 8%-0%
6%—4%

6%-4%

15%-2% 10%-4%

9%-0%

8%-5%

5%-1% ’
8%-2% -

10:70.29.

8%-2%

The rate of arterial thromboembolic events in the three studies

in the first year was 2.1% ofpatients (18 out of874) in the

combined group of patients treated with 0.3 mg or 0.5 mg
LUCENTIS compared with 1.1% ofpatients (5 out 0144 1) in

the control arms ofthe studies. 1n the second year ofStudy 1.
the rate of arterial thromboembolic events was 3.0% of

patients (14 out of 466) in the combined group of patients
treated with 0.3 mg or 0.5 mg LUCENTIS compared with
3.2% of patients (7 out of 216) in the control arm [see
Warnings and Prcc'i‘nilinnx (5.3)].

    
Adverse Event

Hypertension/elevated
blood oressure

Naso-har nitis

  

  
  

   
  
    

 

ZO D} 1: V10
w .

  Sinusitis

Upper respiratory tract
infection

Back ain

Urinar tract infection
nfiuenza

Arthritis

 

  

  
  

    

  
  Consti nation
    

6.4 Immunogenicity

The pre-treatment incidence of immunoreactivity to
LUCENTIS was 0%-3% across treatment groups. After
monthly dosing with LUCENTIS for 12 to 24 months. low
titers of antibodies to LUCENTIS were detected in

approximately 1%-6% of patients. The immunogenicity data
reflect the percentage of patients whose test results were
considered positive for antibodies to LUCENTIS in an

electrochemiluminescence assay and are highly dependent on
the sensitivity and specificity of the assay. The clinical
significance ofimmunoreactivity to LUCENTIS is unclear at

this time. although some patients with the highest levels of
immunoreactivity were noted to have iritis or vitritis.

7 DRUG INTERACTIONS
Drug interaction studies have not been conducted with
LUCENTIS.

Genentech, Inc.
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LUCENTlS intravitreal injection has been used adjunctivcly
with verteporfin photodynamic therapy (PDT). Twelve of 105
(1 1%) patients developed serious intraocular inflammation; in
10 of the 12 patients. this occurred when LUCENTIS was

administered 7 days (i 2 days) after verteporfin PDT.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Pregnancy Category C. Animal reproduction studies have not
been conducted with ranibizumab. It is also not known
whether ranibizumab can cause fetal harm when administered

to a pregnant woman or can affect reproduction capacity.
LUCENTIS should be given to a pregnant woman only if
clearly needed.

8.3 Nursing Mothers
It is not known whether ranibizumab is excreted in human

milk. Because many drugs are excreted in human milk. and

because the potential for absorption and harm to infant growth
and development exists. caution should be exercised when

LUCENTIS is administered to a nursing woman.

8.4 Pediatric Use

The safety and effectiveness of LUCENTIS in pediatric
patients has not been established.

8.5 Geriatric Use

In the controlled clinical studies. approximately 94%
(822/879) of the patients randomized to treatment with

LUCENTIS were 2 65 years of age and approximately 68%
(601/879) were 2 75 years of age. No notable difference in

treatment effect was seen with increasing age in any of the
studies. Age did not have a significant effect on systemic
exposure in a population pharmacokinetic analysis after
correcting for creatinine clearance.

8.6 Patients with Renal Impairment
No formal studies have been conducted to examine the

pharmacokinetics of ranibizumab in patients with renal
impairment. Sixty-eight percent of patients (136 of 200) in the
population pharmacokinetic analysis had renal impairment
(46.5% mild. 20% moderate. and 1.5% severe). Reduction in

ranibizumab clearance is minimal in patients with renal

impairment and is considered clinically insignificant. Dose
adjustment is not expected to be needed for patients with renal
impairment.

8.7 Patients with Hepatic Dysfunction
No formal studies have been conducted to examine the

pharmacokinetics of ranibizumab in patients with hepatic
impairment. Dose adjustment is not expected to be needed for
patients with hepatic dysfunction.

10 OVERDOSAGE

Planned initial single doses of ranibizumab injection 1.0 mg
were associated with clinically significant intraocular

inflammation in 2 of 2 patients injected. With an escalating
regimen of doses beginning with initial doses of ranibizumab

U.S. BLA (BL125156) Ranibizumab injection

injection 0.3 mg. doses as high as 2.0 mg were tolerated in
15 of2O patients.

11 DESCRIPTION

LUCENTISTM (ranibizumab injection) is a recombinant

humanized lgGl kappa isotype monoclonal antibody fragment
designed for intraocular use. Ranibizumab binds to and

inhibits the biologic activity of human vascular endothelial
growth factor A (VEGF-A). Ranibizumab has a molecular

weight of approximately 48 kilodaltons and is produced by an _
E. coli expression system in a nutrient medium containing the
antibiotic tetracycline. Tetracycline is not detectable in the
final product.

LUCENTIS is a sterile. colorless to pale yellow solution in a
single-use glass vial. LUCENTlS is supplied as a
preservative-free. sterile solution in a single-use glass vial
designed to deliver 0.05 mL of 10 mg/mL LUCENTlS
aqueous solution with 10 mM histidine HCl.

10% a, a-trehalose dihydrate. 0.01% polysorbate 20, pH 5.5.

[2 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Ranibizumab binds to the receptor binding site ofactive forms
of VEGF—A. including the biologically active. cleaved form of
this molecule, VEGFIw. VEGF-A has been shown to cause
neovascularization and leakage in models of ocular

angiogenesis and is thought to contribute to the progression of
the neovascular form of age-related macular degeneration
(AMD). The binding of ranibizumab to VEGF-A prevents the
interaction of VEGF-A with its receptors (VEGFRl and

VEGFRZ) on the surface of endothelial cells, reducing
endothelial cell proliferation, vascular leakage, and new blood
vessel formation.

12.2 Pharmacodynamics

Neovascular AMD is associated with foveal retinal thickening
as assessed by optical coherence tomography (OCT) and

leakage from CNV as assessed by fluorescein angiography.

In Study 3. foveal retinal thickness was assessed by OCTin
1 18/184 patients. OCT measurements were collected at

baseline. Months 1. 2. 3. 5. 8. and 12. In patients treated with

LUCENTlS. foveal retinal thickness decreased. on average.
more than the sham group from baseline through Month 12.
Retinal thickness decreased by Month 1 and decreased funher
at Month 3. on average. Foveal retinal thickness data did not

provide information useful in influencing treatment decisions
[see (.'/ilii('ul Sim/I'm" (l4.2)].

In patients treated with LUCENTlS. the area of vascular

leakage. on average. decreased by Month 3 as assessed by
fluorescein angiography. The area of vascular leakage for an
individual patient was not correlated with visual acuity.

12.3 Pharmacokinetics

In animal studies. following intravitreal injection. ranibizumab

was cleared from the vitreous with a half-life of approximately
3 days. After reaching a maximum at approximately 1 day.

Genentech, Inc.
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the serum concentration of ranibizumab declined in parallel
with the vitreous concentration. In these animal studies.
systemic exposure of ranibizumab is more than 2000—fold
lower than in the vitreous.

In patients with neovascular AMD. following monthly
intravitreal administration. maximum ranibizumab serum

concentrations were low (0.3 ng/mL to 2.36 ng/mL). These

levels were below the concentration of ranibizumab (11 ng/mL
' to 27 ng/mL) thought to be necessary to inhibit the biological

activity of VEGF-A by 50%. as measured in an in vitro cellular
proliferation assay. The maximum observed serum

concentration was dose proportional over the dose range of
0.05 to 1.0 mg/eye. Based on a population pharmacokinetic
analysis. maximum serum concentrations of 1.5 ng/mL are
predicted to be reached at approximately 1 day after monthly
intravitreal administration of LUCENTIS 0.5 mg/eye. Based
on the disappearance of ranibizumab from serum, the estimated

average vitreous elimination half-life was approximately
9 days. Steady-state minimum concentration is predicted to be
0.22 ng/mL with a monthly dosing regimen. In humans, serum

ranibizumab concentrations are predicted to be approximately
90,000-fold lower than vitreal concentrations.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of
Fertility

No carcinogenicity or mutagenicity data are available for
ranibizumab injection in animals or humans.

No studies on the effects of ranibizumab on fertility have beenconducted.

14 CLINICAL STUDIES

The safety and efficacy of LUCENTIS were assessed in three
randomized, double-masked, sham- or active-controlled
studies in patients with neovascular AMD. A total of

1323 patients (LUCENTIS 879. Control 444) were enrolled in
the three studies.

14.1 Study 1 and Study 2

In Study 1, patients with minimally classic or occult (without
classic) CNV lesions received monthly LUCENTIS 0.3 mg or
0.5 mg intravitreal injections or monthly sham injections.
Data are available through Month 24. Patients treated with
LUCENTIS in Study 1 received a mean of 22 total treatments

out of a possible 24 from Day 0 to Month 24.

In Study 2. patients with predominantly classic CNV lesions

received one ofthe following: 1) monthly LUCENTIS 0.3 mg
intravitreal injections and sham PDT; 2) monthly LUCENTIS
0.5 mg intravitreal injections and sham PDT; or 3) sham
intravitreal injections and active verteporfin PDT. Sham PDT
(or active verteporfin PDT) was given with the initial

LUCENTIS (or sham) intravitreal injection and every
3 months thereafter if fluorescein angiography showed
persistence or recurrence of leakage. Data are available
through Month 12. Patients treated with LUCENTIS in

U.S. BLA (BL125156) Ranibizumab injection

Study 2 received a mean of 12 total treatments out ofa

possible 13 from Day 0 through Month 12.

In both studies. the primary efficacy endpoint was the
proportion of patients who maintained vision. defined as

losing fewer than 15 letters of visual acuity at 12 months
compared with baseline. Almost all LUCENTIS-treated

patients (approximately 95%) maintained their visual acuity.
34%-40% of LUCENTIS-treated patients experienced a
clinically significant improvement in vision, defined as
gaining 15 or more letters at 12 months. The size ofthe lesion
did not significantly affect the results. Detailed results are
shown in the tables below.

Table 3

 

 
 

 
  

 
 

Outcomes at Month 12 and Month 24 in Stud
Estimated
Difference

LUCENTIS

Sham 0.5 mg

Month n = 238 (95% C1)a
Month 12 62% 95% 32%
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Month 12 5% 34% 29%
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letters in Month 24 4% 33% 29%

visual (23%, 35%)
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Mean

change in
visual
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(50)“ _

” Adjusted estimate based on the stratified model.

b p<0.01.

Month 12 -IO.5 +7.2 (14.4) 17,5

(16.6) (14.8. 20.2)

Month 24 +6.6(16.5) 21.1
(18.1, 24.2)
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Table 4

Outcomes at Month I2 in Study 2
Verteporfin LUCENTIS Estimated

Outcome PDT 05 mg Difference
Measure n = 143 n = I40 (95% Cl)“

Loss of 33%(25%,4I%)
< IS letters

in visual

acuit (%)b
Gain of
2 I5

letters in
visual

acuit (%)b
Mean

change in
visual

acuuy
(letters)

-9.5(16.4) +II.3(I4.6)

(50)“

“ Adjusted estimate based on the stratified model.
b p<0.0l.

 
 35% (26%, 44%) 

 
  
  
 

21.l (I75. 24.6)  
 

 
  
  
  
  

Figure 1

Mean Change in Visual Acuity from Baseline

to Month 24 in Study I and to Month 12in Study 2

_; Study 1z 15Q
<
a

a +6.65 Tn‘
.s §
8%I:m2
O

55:
a) 44.92
 
02468101214l618202224Month

+113

MeanChangeinVisualAcuity (letters) 
Study 1:

+ LUCENTIS 0.5 mg (n=240)
0 Sham (n.2aa)

Study 2:
+ LUCENTIS 0.5 mg(n=139)
-O- Verteporiin PDT (nal43)
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Patients in the group treated with LUCENTIS had minimal

observable CNV lesion growth. on average. At Month l2. the
mean change in the total area of the CNV lesion was

0.1-0.3 DA for LUCENTIS versus 2.3-2.6 DA for the controlarms.

The use of LUCENTIS beyond 24 months has not been
studied.

14.2 Study 3

Study 3 was a randomized, double-masked. sham-controlled,
two-year study designed to assess the safety and efficacy of
LUCENTIS in patients with neovascular AMD (with or
without a classic CNV component). Data are available

through Month 12. Patients received LUCENTIS 0.3 mg or
0.5 mg intravitreal injections or sham injections once a month
for 3 consecutive doses. followed by a dose administered once
every 3 months. A total of I84 patients were enrolled in this

study (LUCENTIS 0.3 mg. 60; LUCENTIS 0.5 mg. bl: sham.
63): I7! (93%) completed 12 months ofthis study. Patients
treated with LUCENTIS in Study 3 received a mean of6 total

treatments out of possible 6 from Day 0 through Month 12.

In Study 3. the primary efficacy endpoint was mean change in
visual acuity at l2 months compared with baseline

(see Figure 2). After an initial increase in visual acuity
(following monthly dosing), on average. patients dosed once
every three months with LUCENTIS lost visual acuity.
returning to baseline at Month l2. In Study 3. almost all
LUCENTIS-treated patients (90%) maintained their visual
acuity at Month 12.

Figure 2

Mean Change in Visual Acuity from Baseline to

Month 12 in Study 3
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+ LUCENTIS 0.5 mg (n=61)
o Sham (n=63)

16 HOW SUPPLIED/STORAGE AND HANDLING
Each LUCENTIS carton. NDC 50242-080-01. contains one
Z-cc glass vial of ranibizumab. one 5-micron.

19-gauge x l-1/2-inch filter needle for withdrawal ofthe vial

contents. one 30-gauge x l/2-inch injection needle for the

intravitreal injection. and one package insert [see Dnsnge and

Genentech, Inc.
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:ltlntini.\‘lraliml (2:1)]. VlALS ARE FOR SINGLE EYE USE
ONLY.

17 PATIENT COUNSELING INFORMATION

In the days following LUCENTlS administration, patients are
at risk ofdeveloping endophthalmitis. If the eye becomes red.
sensitive to light, painful, or develops a change in vision. the

patient should seek immediate care from an ophthalmologist
[see ll’u/‘ni/tm‘ and Prw‘cmlimn (i U].

LUCENTISTM [ranibizumab injection]
Manufactured by: 8277700
Genentech, Inc. LLl404
1 DNA Way 4833801

South San Francisco, CA 94080-4990 FDA Approval Date:
June 2006

°2006 Genentech,
Inc.

U.S. BLA (BL125156) Ranibizumab injection Genentech, Inc.
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.6 DEPARTMENT OF HEALTH & HUMAN SERVICES PUbliC Health Service
Food and Drug Administration

 

Rockville. MD 20852

BLA 125156

Genentech, Inc.

Attention: Robert L. Gamick, Ph.D.

Senior Vice President, Regulatory Affairs, Quality & Compliance
1 DNA Way

South San Francisco, California 94080-4990

Dear Dr. Garnick:

We have approved your biologics’ license application for Lucentis (ranibizumab injection)
effective this date. You are hereby authorized to introduce or deliver for introduction into

interstate commerce, ranibizumab injection under your existing Department of Health and
Human Services US. License No. 1048. Lucentis (ranibizumab injection) is indicated for the
treatment of patients with neovascular (wet) age-related macular degeneration.

Under this license, you are approved to manufacture ranibizumab drug substance at Genentech,
1nc., South San Francisco, California; fill the final formulated product at

and label and package filled vials at Genentech, Inc., South San

Francisco, California. You may label your product with the proprietary name Lucentis and
market it in 10 mg/mL single use glass vials.

We acknowledge receipt ofyour submissions dated December 29, 2005, and January 31,
February 10, 17, 21, and 24, March 17, 23, and 31, April 10, and 28, May 5, 10, 25 (2),
26(2), and 31, and June 1, 5 (2), 6, 9, 13, 16, 23, 26, 27, 28 (3), and 29,2006.

The final printed labeling (FPL) must be identical in content to the enclosed labeling text for
the package insert, submitted June 28, 2006; the immediate vial container submitted

March 31, 2006; and the carton labels submitted June 5, 2006. The statement “No US. standard

of potency” should be added with the next printing ofcarton labels. Marketing this product with
FPL that is not identical in content to the approved labeling text may render the product
misbranded and an unapproved new drug.

The dating period for formulated drug product shall be 18 months from the date of manufacture
when stored at 2°-8°C (36°-46°F). The date of manufacture shall be defined as the date of final

sterile filtration of the formulated drug product. The dating period for ranibizumab drug
substance shall be when stored at -20 °C.

You currently are not required to submit samples of future lots of Lucentis to the Center for

Drug Evaluation and Research (CDER) for release by the Director, CDER, under 21 CFR 610.2.

We will continue to monitor compliance with 21 CFR 610.1 requiring completion oftests for
conformity with standards applicable to each product prior to release of each lot.
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You must submit information to your biologics license application for our review and written

approval under 21 CFR 601.12 for any changes in the manufacturing, testing, packaging or

labeling of Lucentis, or in the manufacturing facilities.

All applications for new active ingredients, new dosage forms, new indications, new routes of

administration, and new dosing regimens are required to contain an assessment ofthe safety and

effectiveness ofthe product in pediatric patients unless this requirement is waived or deferred.

We are waiving the pediatric study requirement for this application.

The following are Postmarketing Studies that are subject to reporting requirements of
21 CFR 601.70:

1. Submit the final Clinical Study Report from Study FVF3689g by June 30, 2008.

. 2. Provide safety and efficacy data from a 2-year adequate and well-controlled clinical trial

ofa mutually acceptable design exploring multiple dosing frequencies ofLucentis.

Date of submission of protocol: November 14, 2008.

Date of start of study: September 21, 2009.

Date of final clinical study report: April 1, 2013.

b.) To detect and characterize immune responses to ranibizumab:

a. Develop and validate a confirmatory assay capable of detecting both IgG and IgM

isotype responses.

b. Develop and validate an assay to detect neutralizing anti-ranibizumab antibodies.

The assay methodology and validation reports: September 28, 2007.

4. To characterize further the immune response to ranibizumab, serum samples collected

in studies FVF2587g, FVF2598g, FVF3192g will ,be assayed using the validated

methods described above in Postmarketing Commitment #3. The data obtained will be

analyzed to discover and evaluate any association between immunoreactivity and

dosing frequency as well as any potential impact of immunoreactivity on efficacy or

safety outcomes.

The need for an additional clinical study will be determined based on the results from

the analysis described above.

Date of submission of protocol and statistical analysis plan: February 28, 2007.

Date ofsubmission of final study report: September 30, 2008.
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The following are Postmarketing Studies that are not subject to reporting requirements of
21 CFR 601.70:

3. To revise release specifications, shelf-life specifications and in-process limits for
ranibizumab’ drug substance and drug product afierm “)nmercial manufacturing runs
to reflect increased manufacturing experience.

These revisions to the Quality control system, the corresponding data from the la) (4)
commercial manufacturing runs and the analysis plan used to create the revisions

will be submitted as a supplement on or before June 30, 2008.

6. To perform additional Lucentis stability studies at 40°C using [on Exchan_e
Chromatography (IEC) to demonstrate that the corrective actions taken at

to address the atypical accelerated stability profile observed in the Lucentis 2005

qualification campaign have been sufficient.

Specifically, a one time stability study consistin_ offl (“centis Drug Product launch
lots are placed at 40°C and tested by IEC ath'months Thesefif“
Lucentis Drug Product lots are derived from the following:

o -ofthese Lucentis Drug Product lots are manufactured from distinct lots of
1%

0 At least @“these1% lots are aliquoted and used to manufacture
lfirflcentis drug product lots.

Data will be submitted as a supplement on or before March 31, 2007.

We request that you submit clinical protocols to your IND, with a cross-reference letter to this

biologics license application. Submit nonclinical and chemistry, manufacturing, and controls

protocols and all study final reports to this application. Please use the following designators to

label prominently all submissions, including s,upplements relating to these postmarketing study
commitments as appropriate:

- Postmarketing Study Protocol

0 Postmarketing Study Final Report

0 Postmarketing Study Correspondence

0 Annual Report on Postmarketing Studies

For each postmarketing study subject to the reporting requirements of21 CFR 601.70, you must

describe the status in an annual report on postmarketing studies for this product. The status report
for each study should include:

0 information to identify and describe the postmarketing commitment,

o the original schedule for the commitment,

- the status ofthe commitment (i.e. pending, ongoing, delayed, terminated, or
submitted),
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0 an explanation ofthe status including, for clinical studies, the patient accrual rate (i.e.
number enrolled to date and the total planned enrollment), and

o a revised schedule ifthe study schedule has changed and an explanation ofthe basis
for the revision.

As described in 21 CFR 601.70(e), we may publicly disclose information regarding these
postmarketing studies on our Web site (htt ://www.t‘da.gov/cder/ mc/delhulthtm). Please refer
to the April 2001 Drafi Guidance for Industry: Reports on the Status of Postmarketing Studies —
Implementation of Section 130 ofthe Food and Drug Administration Modernization Act of 1997
(see htt )z/fwww.fda.uov/cber/ ydlns/JostO-1040 I .htm) for further information. 

You must submit adverse experience reports under the adverse experience reporting
requirements for licensed biological products (21 CFR 600.80). You should submit

postmarketing adverse experience reports to the Central Document Room, Center for Drug
Evaluation and Research, Food and Drug Administration, 590l-B Ammendale Road, Beltsville,
MD 20705—1266. Prominently identify all adverse experience reports as described in 21 CFR
600.80.

The MedWatch-to—Manufacturer Program provides manufacturers with copies of serious adverse
event reports that are received directly by the FDA. New molecular entities and important new
biologics qualify for inclusion for three years after approval. Your firm is eligible to receive
copies of reports for this product. To participate in the program, please see the enrollment
instructions and program description details at www.fda.gov/medwatch/report/mmghtm.

You must submit distribution reports under the distribution reporting requirements for licensed
biological products (21 CFR 600.81).

You must submit reports of biological product deviations under 21 CFR 600.14. You should

promptly identify and investigate all manufacturing deviations, including those associated with
processing, testing, packing, labeling, storage, holding and distribution. lfthe deviation involves
a distributed product, may affect the safety, purity, or potency of the product, and meets the other
criteria in the regulation, you must submit a report on Form FDA-3486 to the Division of
Compliance Risk Management and Surveillance (HFD-330), Center for Drug Evaluation and
Research, Food and Drug Administration, 5600 Fishers Lane, Rockville, MD 20857. Biological
product deviations sent by courier or overnight mail should be addressed to Food and Drug
Administration, CDER, Office of Compliance, Division of Compliance Risk Management and
Surveillance, HFD-330, Montrose Metro 2, 11919 Rockville Pike, Rockville, MD 20852.
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Please submit all FPL at the time of use and include implementation information on FDA Form

356h. Please provide a PDF-format electronic copy as well as original paper copies (ten for

circulars and five for other labels). In addition, you may wish to submit draft copies ofthe

proposed introductory advertising and promotional labeling with a cover letter requesting

advisory comments to the Food and Drug Administration, Center for Drug Evaluation and

Research, Division of Drug Marketing, Advertising and Communication, 5901-8 Ammendale

Road, Beltsville, MD 20705-1266. Final printed advertising and promotional labeling should be

submitted at the time ofinitial dissemination, accompanied by a FDA Form 2253.

All promotional claims must be consistent with and not contrary to approved labeling. You

should not make a comparative promotional claim or claim of superiority over other products
unless you have substantial evidence to support that claim.

Please refer to http://www.fda.gov/cder/biologics/default.htm for important information

regarding therapeutic biological products, including the addresses for submissions.

lfyou have any questions, call Lori M. Gorski, Project Manager, at (301) 796—0722.

Sincerely,

Mark J. Goldberger, MD, MPH.
Director

Office of Antimicrobial Products

Center for Drug Evaluation and Research

Enclosure
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in Complex with Antigen

Yvonne Chen‘, Christian Wiesmann‘, Germaine Fuh‘, Bing Li‘,
Hans W. Christinger‘, Patrick McKayz, Abraham M. de Vos1 ,
and Henry B. Lowman”

1Department of Protein
Engineering, Genentech, Inc.
1 DNA Way, South San
Francisco, CA 94080, USA

2Department of Process
Sciences, Genentech, Inc.

1 DNA Way, South San
Francisco, CA 94080, USA

’Corresponding author

 

The Fab portion of a humanized antibody (Fab-12; IgG form known as
rhuMAb VEGF) to vascular endothelial growth factor (VEGF) has been
affinity-matured through complementarity-determining region (CDR)
mutation, followed by affinity selection using monovalent. phage display.
After stringent binding selections at 37°C, with dissociation (off-rate)
selection periods of several days; high affinity variants were isolated
from CDR—Hl, H2, and H3 libraries. Mutations were combined to obtain‘

cumulatively tighter-binding variants. The final variant identified here,—
Y0317, contained six mutations from the parental antibody. In vitro cell-
based assays show that hour mutations yielded an improvement of about
IOU-fold in potency for inhibition of VEGF-dependent cell proliferation
by this variant, consistent with the equilibrium binding constant deter-
mined from kinetics experiments at 37°C. Using X-ray crystallography,
we determined a high-resolution structure of the complex between VEGF
and the affinity-matured Fab fragment. The overall features of the bind-
ing interface seen previously with wild-type are preserved, and many
contact residues are maintained in precise alignment in the superimposed
structures. However, locally, we see evidence for improved contacts .
between antibody and antigen, and two mutations result in increased
van der Waals contact and improved hydrogen bonding: Site-directed
mutants confirm that the most favorable improvements as judged by
examination of the complex structure, in fact, have the greatest impact on
free energy of binding. In general, the final antibody has improved affi-
nity for several V'EGF variants as compared with the parental antibody; ‘
however, some contact residues on VEGF differ in their contribution to

the energetics of Fab binding. The results show that small changes even
in a large protein-protein binding interface can have significant effects on
the energetics of interaction.

. © 1999 Academic Press

Keywords: angiogenesis; humanized antibody-antigen complex; affinity
maturation; phage display; X-ray crystallography

introduction

Abbreviations used: CDR, complementarity-

detemtirfingrggioncFR, framework region;_HuVEC,_ Angiogenic factors (Folkman & Klagsbrun,
hymen} limbmcal vein endotbelial cell: “Ki? equilibnum 1987), which stimulate endothelial cells leading to
915500390“ constamde‘emune‘i “25 Ci Mb' 186 new vascularization,~ have roles in such disease
form of monoclonal antibody; PBS, phosphate-buffered
saline; SPR, surface plasmon resonance; VEGF, vascular states as cancer, rheumatoid arthritis, and macular

. . ~ . de eneration (reviewed by Ferrara, 1995; Folkmanendothelral growth factor; VEGF(109), receptor-binding g . . ’
fragment of VEGF with residues 8-109; VEGF(165), 1995, Iruela-Anspe & Dvorak, 1997). Vascular
VEGF form with residues 1-165.

E-mail address of the corresponding author.
hbl@gene'.corn

0022-2836/99/440865-17 $30.00/0

endothelial growth factor (VEGF), a heparin-bind-
ing protein initially idenu'fied from’pituitary‘cells
(Ferrara & Hertzel, 1989), is clearly a key angio-

© 1999 Aademic Press
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866 ' Structure-function of an Optimized VEGF AntibodyW

genic factor in development as well as in certain
disease states, including the growth of solid tumors
(reviewed by Ferrara, 1999). A murine monoclonal
antibody, A.4.6.1, was found to block VEGF-
dependent cell proliferation in vitro and to
antagonize tumor growth in viva (Kim et (11., 1993).
The murine rnAb was previously humanized in
Fab form to yield a variant lmown as Fab-12
(Presta et al., 1997).. Both chimeric and humanized
antibodies retained high affinity binding to VEGF,
with an apparent equilibrium dissociation constant,
1655', of 0.9 to 3 nM (Presta at £11., 1997; Baca et al.,

1997; Muller et al., 1998a). The corresponding full-
length lgG form of this antibody, rhumAb VEGF,
is being developed as a possible therapeutic agent
for the treatment of human solid tumors (Mordenti
et al., 1999).

We became interested in obtaining higher affi-
nity variants of Fab-12 in order to test whether affi-‘

nity improvements of this antibody might improve
its potency and efficacy. Phage display of randbm-
ized libraries of antibodies and other proteins has
been extensively used to engineer proteins with
improved affinity and specificity (Lowman et al.,
1991; reviewed by Kay & Hoess, 1996; Rader 6r
Barbas, 1997; Griffiths & Duncan, 1998). In particu-
lar, a phage-based in vitro affinity maturation pro-
cess has been successful in improving the binding
affinity of antibodies previously identified from
traditional monoclonal or naive-library sources
(e.g. Hawkins at 111., 1992; Marks et al., 1992; Barbas
et al., 1994; Yang et al., 1995; Schier et al., 1996;
Thompson et al., 1996).

In previous work, the humanized anti-VEGF

antibody Fab-12 was adapted for improved mono- -
valent phage display through selection of a CD1?-
L1 variant, designated Y0192 (Muller et al., 1998a).
To select target residues for randomization and
affinity optimization, we also previously screened
all CDR residues, as defined by a combination of
the hypervariable (Kabat et al., 1987) and structu-
rally defined (Chothia 6r Lesk, 1987) CDR residues.
Fab variants of Y0192 generated by alanine scan-
ning were analyzed for side-chain contributions to
antigen binding (Muller et al., 1998a). In addition, a
crystal structure of Fab-12 in complex with the
receptor-bmdmg domain of VEGF, VEGF(109), was

, determined (Muller et al., 1998a).. The results of

these studies showed that the antigen binding site
is almost entirely composed of residues from the
heavy chain CDRs, CDR-Hl, H2, and H3. There-

fore, these CDRs appeared most likely to provide
the opportunity for improved binding interactions
with antigen.

Here, we describe the selection of an affinity-
improved anti-VEGF antibody by phage display
and off-rate selection. We show that the affinity-
matured antibody binds VEGF with at least 20-fold
improved affinity and inhibits VEGF-induced cell
proliferation with enhanced potency in a cell-based
assay. We also report the crystal structure of an
affinity-optimized antibody in complex with
VEGF, to our knowledge, representing the first

\ reported structure of an in vitro affiru'ty—matured
antibody:antigen complex. The structure, together
with mutational analysis, shows that subtle
changes in the antibody-antigen interface account
for improved affinity.

Results

Library design

We used the results of an alanine-scanning anal-
ysis, combined with a crystal structure of the wild-
type Fab fragment in complex with VEGF (Muller
at al., 1998a), to design targeted libraries within the
antibody CDRs for random mutagenesis and affi-
nity selection. This strategy enabled us to construct -
theoretically complete libraries with a small num-
ber of residues randomized in each CDR Although
sites remote from the antigen-combining region. or
buried within the protein could modulate antigen
binding affinity indirectly and have in fact been
exploited for affinity improvement (Hawkins et al.,
1993), clearly residues shown to be important by'
alanine scanning are useful starting points for
binding-affinity optimization (Lowman et al., 1991;
Lowman 8: Wells, 1993). Furthermore, we

reasoned that by making mutations at residues of
the antibody CDRs which were known to affect

antigen binding and were located at or near points
of contact in the bound complex, we could rnini—
mize the possibility of other indirect effects which
might alter stability, immunogenicity, or other
properties of the antibody.

Both Ala-scanning and crystallography (Muller
at £11., 1998a) identified CDR-l-I3 as the predomi- .
nant contact segment for VEGF, consistent with the
general observation that CUR-HS is often key to
antigen binding (Chothia t5: Lesk, 1987). Within
CDR-H3, residues Y95, P96, H97, Y98, Y99, 8100b,
H100c, W100d, Y100e, and F100f (numbering is as
described by Kabat et al. (1987)), all showed effects
on binding over a range of twofold to >150-fold
when. mutated to Ala, and Ala substitution at

5100a caused a slight improvement in binding.
However, H100c, Y100e, and F100f were found to

have little or no direct contact with VEGF and pre-
sumed to have'indirect effects on binding. On the
other hand, Y95 and W100d have Siguficant con-
tacts with VEGF, and Ala substitutions resulted in

no detectable binding to VEGF. Therefdre, these
residues were excluded from optimization. Inspec-
tion of the complex structure suggested that substi-
tutions at P96 and Y98 could be disruptive to the
antibody structure, while G100, where Ala
mutation had little effect, might tolerate further
substitutions. We therefore constructed a library
(YC81) which fully randomized positions H97,
Y99, G100, SlOOa, and 5100b, within CDR-HB.

Significant effects of Ala substitution were also
found in CDR—HZ. Here, W50, I51, N52, T52a, Y53,
T54, T58 alanine mutants all showed >twofold loss

in binding affinity, with the greatest residue sur-
face area buried at positions W50, 151, Y53, and
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T58 (Muller et al., 1998a). Indeed, W50 alongxwith
other aromatic side—chains was observed to form a

deep pocket into which a loop of VEGF inserts in
the complex, and was excluded from further
optimization. Residue 151, on the other hand, .
showed no direct contact with VEGF and was also

excluded. Residue T58 had multiple interactions
within the interface, including contacts with VEGF
and with the critical W50 of the CDR pocket.
Although E56 showed no contact with VEGF and

little effect (<twofold) upon alanine substitution, -
its side—chain lies at the periphery of the interface,
near several hydrophobic residues of VEGF. We
reasoned that these might be exploited for
additional binding interactions. Two CDR-H2
libraries 'were constructed: YC266, randomizing

' prisitions T52a, Y53, T54, and E56; and YC103, ran-
domizing positions N52, T52a, Y53, and T54.

In CDR-H1 G26, Y27, F29, N31, Y32, G33, M34,

and N35 were implicated by alanine mutagenesis
as important for binding VEGF; however, only
N31, Y32, and G3 had significant direct contacts
with VEGF. Since Ala substitution of G33 showed

reduced binding, larger side-chains seemed less
desirable; for this reason, this position was not ran-
domized. Residues 27 (buried in the antibody
structure) and T28 and T30 (which are mutually
contacting) were included at the end of the H1

loop as possible indirect determinants of binding.
Residues 27, 28, and 30-32 were randomized in a

library designated YC265.
Framework residues, especially heavy chain resi-

dues 71 and 93, normally outside the region of con-
tact with antigen, have also been found to affect
antibody binding affinity (Tramontano et al., 1990;
Foote & Winter, 1992; Hawkins et al., 1993; Xi'ang
at al., 1995), and sometimes participate in antigen
contacts (reviewed by Nezlin, 1998)‘. Therefore, an
additional region of the anti—VEGF Fab, within FR-
H3 and including position 71, was also targeted for
randomization. Since the residue 71-76 region has
contacts with CDR-H1 (at F29) and CDR—H2 (at I51
and T52a), these represented potential sites for affi-

nity improvement through secondary effects on the
interface residues. Residues L71, T73, and 576 were

randomized in this FR-HB library.

Phage selections

Fab libraries were constructed using a fusion to
the g3p minor coat protein in a monovalent phage
display (phagemid) vector (Bass et al., 1990;

Lowman et al., 1991). For each library, stop codons
were introduced by mutagenesis into the Y0192
phage template (Muller et'al., 1998a) at each resi-

due position to be randomized. Each stop—codon
construct was then used for construction of a fully
randomized ‘ (using NNS codons) library as
described in Materials and Methods. Phage were
precipitated from overnight Escherichia coli shake-
flask cultures and applied to VEGF-coated immu-
nosorbant plates for binding selections. Cycles of
selection followed by amplification were carried
out essentially as described (Lowman, 1998).

We used an off-rate selection process (see
Materials and Methods) similar to previously '
described procedures (Hawkins at al., 1992; Yang'
et al., 1995), modified by gradually increasing the-
selective pressure for binding to antigen during
successive cycles of enrichment. The enrichment

factor (ratio of displaying phage to non-displaying
phage eluted versus applied) was used to monitor
the stringency of selection at each step (Table 1).
As a control, and to obtain a relative measure of

affinity improvement, Y0192—phage were subjected
to the same procedure at each cycle.

Fab-phage clones were sequenced from several
phage-binding selection rounds that showed
enrichment for Fab-phage over non—displaying
phage. From round 6 of the CDR—H1 library selec-
tions, a dominant clone, Y0243-1 was found, hav—

ing wild-type residues at Y27, T30, and Y32, and
substitutions T28D and N31H (Table 2). Additional
clones had related sequences, with N31H found in
all selectants; Asp or Glu substituting for T28; and
Thr, Ser, Gln, or Gly found at position T30.

Table 1. Enrichment factors from phage-displayed Fab libraries 

 
Wash time CDR-H1 CDR-H2 CDR-H2 CDR-H3 FR—HB Control

Round (hours) YC265 YC266 YC103 YCBI YC101 Y0192

l 0 8.2 1.7 1 .3 3.3 4 1.5
2 1 1.6 75 0.7 10 110 90
3 2 340 ‘ ' 880 100 570 BOO 22000
4 18 6800 880 5200 3700 600 2700
5 37‘ 210 900 920 1300 480 32
6 47‘ 130 80 100 3500 30 20
7 63' l 1 >3 >75 1 >8 

Libraries are designated by CDR region and oligonucleotide label (see the text for details). Library Fab-phage (ampicillin-resistant)
were mixed with non-displaying control phage (chlommpherucol-rsistant) in each starting pool, and subjected to VEGF binding
selection washing, and elution as described in the text.

The enrichment factor for each library is reported here as the ratio of Amp/Cam colony-forming units in the eluted pool, dividedby the ratio of Amp/Cam colony-forming units in the starting pool. Starting phage concentrations were about 10 2/ml. except
Ion/ml in round 1. The wild-type Fab-phage, Y0192 was included at each round for comparison of enrichment under the particularconditions used.

- ‘ In some cases, the wash-step included incubation at 37°C. 
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Table 2. Anti-VEGF Fab variants selected from a CDR-Hl library (BIL-265)

' Kd(Y0192)/
Variant n Y 27 T 28 T 30 N 31 Y 32 134‘ Kd(variant)
Round 6 (HO) .

Y0243-1 s y D T H Y M 3.1
Y0243-2 1 y s Q H Y M
Y0243-3 1 Y E r H Y M
yous-4 1 y D G "H I Y M
Y0243—5 1 y D s H Y M
Y0243-6 1 Y e s H Y M

Consensus: Y D T H Y M 3.1

All variants are in the background of Y0192 (Muller et al 19983). n indicates the number of clones found with identical DNA
sequence. "Die wild-type (Y0192) residue is shown at the top of each column, and the sequence position number ‘5 indicated accord.
ing to Kabat at al. (1987). ' _

‘ Position 34 was not randomized, but was changed to Met (as in Fab-12) in this library. The consensus reported here, equivalent
to clone Y0243-1, represents the most abundant amino acid residue at each position (including clones with multiple representation
(n > 1)). Kd(Y0192)/Kd (variant) indicates the fold increase in binding affinity versus the wild-type humanized antibody Y0192 (seeTable 6). ‘ . -
M-

Clones from two independently constructed tutions at the remaining positions: Val or Ile substi-
CDR-HZ libraries were remarkable in that all - tuting for L71, and Val or Lys substitutions at T73.
sequenced library clones conserved wild-type resi-
dues at virtually all positions mutated, except at
position Y53, where all clones contained a Trp sub- Binding affinity of selected variants
stitution (Table 3). . . . .

Because of the strong enrichment observed from Forfmeasurejments 0f braidinglaffiéutgr, we made
the CDR-H3 libr , a number of clones were use 0 an am er stop CO on pace etween the
sequenced firom rounds 5 and 7 (Table 4). or 39 genes f°r the Fab heavy “ham and the g3? C'te’m‘

. . . inal domain, and ressed soluble Fab variants
sequenced domes, 37 retained the Wild—type re51due from E. coli shake-ilxapsk or fermentation cultures.
5100b, and all contained the mutation H97Y. The Fab variants purified from protein-G Ef' ‘ty chr
remaining positions showed greater diversity, even matog'raphy were characterized for binding affinity
after seven cycles of selection. The dominant done using an SPR-based assay on a BIAcoreTM-ZOOO
at round 7, Y0238-3, contained the mutation instrument. The binding-kinetics assay has been
SlOUaT (in addition to H97Y), with wild-type resi- described (Muller et al.’ 1998a).
dues Y99 and 6100. Other substitutions observed Association kinetics (km) for the Wfld_fype anti-
included Lys or Arg for Y99 (in 18 of 39 clones), body binding to immobilized VEGF are slow. ‘
GIQON _(11 0f 39 clones), and a variety 0f SUbSfi' (Presta et al., 1997; Baca et «1., 1997; Muller et al.,
tutions including Arg, G111, GIN, and ASH at 51003- 1998a), and none of the variants tested had signifi-
In this library, the consensus sequence is rep- cantly improved on-rates. On the other hand, dis-
resented by the dominant clone, Y0238-1 (Table 4). sociation kinetics varied over a range of 10‘4 s‘1

Clones from round 6 of the FR-HB library to <4 x 10‘6 s“1 at 25°C (Table 6). Based on
(Table 5) showed conservation of wild-type residue measurements of instrumental drift, we could not
S76, with wild-type residues or various substi- accurately measure k0,, (and consequently Kd)

Table 3. Anti-V'EGF Fab variants selected from CDR-HZ libraries (HL-266, YC103)M
Kd(Y0192)/

Variant n N 52‘ T 52a Y 53 T 54 G 55"” E 56' Kd(va.riant)
" ' ' ' ' ' "' _ . " ' _ 'Round 6 (HQ)

l'l'L266-Ab 6 N T W T G E ’ 1.3
HL266-E 1 N T W T G '1'
HL266-I 1 N T W T G Q
YC103-A" 7 N T W T G E _ 1.3
YC103-C 1 N T W D G E

Consensus N T W - _ T G E 1.3

All variants are in the background of Y0192 (Muller at al., 1998a). n indicates the number of clones found with identical DNA
sequence. The wild-type (Y0192) residue is shown at the top of each column, and the sequence position number is indicated accord-
ing to Kabat et a1. (1987). The consensus reported here, equivalent to clones HL266A and YC103A, repments the most abundant
amino acid at each position (including clone with multiple representation: i.e. n> 1). Kd(Y0192)/Kd(variant) indiates the fold
increase in binding affinity versus the wild-type humanized antibody Y0192 (see Table 6).

‘ Constant positions were position 52 in the HL-266 library and position 56 in the YC103 library.
ual affinity." Equivalent clones are assumed to haveeq

M
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Table 4. Anti-VEGF Fab varians selected from a CPR-H3 library (YC81)M

[(10101 92)/
Variant n H 97 Y 99 G 100 5 100a 5 100b Kd(variant)“Ea.“
Round 5 (VEGF)

YOflB-Zl
Y0228—22
Y0228-23
Y0228-24
Y0228-26
Y0228-27
Y0228-28
Y0228-29
Y0228-30

Round 5 (HO)
Y0229-20
Y0229-21
Y0229-22
Y0229-B
Y0229-24
Y0229-75
Y0229-26
Y0229-27
YOZZ9-28
Y0238-10'

Round 7 (HO)
Y0238-3
Y0738-1
Y0238‘2
Y0238-10‘
Y0238-4
Y0238-5
Y0238-6
Y0738-7
YOZ38—8
YOBS-9
Y0238-11
Y0?38-12

Consensus

b-‘p—IHD-‘D-‘p—‘D-‘D—lv-l mmmmmnmmm

HHp—Iy—IHHNp—‘fip
3.8

29.4
7.3

3.8

2.1
25.4HHHHHHD—‘P‘NNNO‘ r<r<'<><'<’<'-<*<v<'-<r<-<t<'<'-<'<'<'<'<*<'<'-<r<'<><><~<~<><'<'<>< w~xww2m~<m~w<www<xwwxwewewafiwmqw OmZOOOO>ZZZQOzmnnooomzzmoxznonaz HWHmZHZKOHxaHHHm>OK>mmwnmoqumw> mmmmmmmmwmmmmmmmmmnmmmm

7.3

All variants are in the background of Y0192 (Muller et al., 1998a). The clones are grouped according to the round of selection (5 or
7) and the type of elution (VEGF competition or HCl eluu'on) used for recovery of bound phage. n, indicates the number of clones
found with identical DNA sequence within each group. The wild-type (Fab-12, or Y0192) residue is shown at the top of each col-
umn, and the sequence position number is indicated according to Kabat el al. (1987). The consensus reported here, equivalent toclone Y0238-1, represents the most abundant amino acid at each
Kd(Y0192)/Kd(variant) indicate the fold increase in binding affinity

position (including clones with multiple representation (n > 1)).
versus the wild-type humanized antibody Y0192 (see Table 6). .

‘ One clone was identified at both rounds 5 and 7. Equivalent clones are assumed to have equal affinity.M

under these conditions, but instead used the kin-

etics data to place an upper limit on Kd.
The phage-derived Fab variants tested showed a

range of small (within experimental error of about
twofold) to significant (>fivefold) improvements in
binding affinity over the wild—type (parental
phage) antibody Y0192 (Table 6). From the CDR-

Hl library, the dominant clone (Y0243-1) showed
threefold improved affinity. Variant Y0242-1, the
dominant clone in each of three CDR-H2 libraries,

showed an affinity equivalent to wild-type within
experimental error, ‘and two clones derived from
the FR-H3 library (Y0244-1 and Y0244—4) were
equivalent or slightly weaker in affinity. Small

Table 5. Anti-VEGF Fab variants selected from a FR-l-IS library . i“M

Variant n L 71 _ ~ T 73 S 76 Kd(Y0192)/K,,(variant)m
Round 6 (HQ)

Y0244—1 1 V V S 0.3
Y0244-2 1 L K S '
Y0244-3' ’ 1 L _ V S
Y0244—4 1 I K S 0.9

All variants are in the background of Y0192 (Muller at 111., 19938). n, indicates the number of clones found with identical DNA
sequence. The wild-type (Fab-12,'or Y0192) raidue is shown at the top of each column, and the sequence position number is indi-
mted according to Kabat et a1. (1987). Kd(Y0192)/Kd(variant) indicates the fold increase in binding affinity versus the wild-typehumanized antibody Y0192 (see Table 6).

' One variant contained a spontaneous mutations, SEW.%
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Table 6. Binding kinetics of anti-VEGF Fab variants at 775°C-__—_——_'_———\

Variant icon/10‘ ('M'l 5") ken/104 (5'!) K4 (I‘M) Kd(Y0192)/Kd(variant)W

Y0192‘ 4.1 1.2 29 1
A. Library-derived
Y0238-1 2.6 0.09 0.4 7.3
YOBB-3 1.3 $0.04” <03” 29.4b
Y0738-5 0.57 0.08 1.4 21
110387 1.1 $0.06” <05" 25.45
Y0238<10 1.2 0.09 0.8 3.8
Y0242-1 3.8 0.86 2.3 1.3
Y024EH ' 4.8 , 0.45 0.9 3.1
Y0244-1 3.0 ' 2.7 9.0 03
Y0244-4 5.2 1.7 3.3 0.9
B. Engineered
Y0268<1 4.0 0.15 ‘ 0.38 7.6
Y0313-1 35 $0.05” $0.15" 220”
Y0192(T28D) 6.8 1.4 20 1.4
Y0192(N31H) 4.8 0.37 0.8 3.6
Y0192(H97Y) , 2.5 0.045 02 . 14
Y0192(SlOOaT) 6.8 1.0 ' ' 15 ' 1.9
Y0317 3.6 - $0.05” ~ $0.14” 220” .——————___——_——____—_—_

Kinetic constants were determined from measurements using a BLAcorem-ZOOO instrument with a biosensor chip containing
immobilized VEGF(109). Measurements were performed at 25"C. Fab concentrations were alculated from quantimtive amino acid
analysis. The equilibrium dissociation constant, K4, is calculated form the ratio of the rate constants, kw/km. The relative afinity,
reported as Kd(Y0192)/Kd(variant) indicates the fold increase in binding affinity versus the wild-type humanized antibody Y0192.
Errors in K. were approximately tZS°/a. Variant Y0242-1 corresponds to the point mutations Y53W in CDR-HZ of Fab Y0192; for
desuiptions of the other varians, see Tables 2, 3, 4, S, and 8. ,

.' Data for Y0192 is from Muller et al. (1998a,). .

"‘ In some cases, the dissociation rate constant observed was at or near the limit of detection; therefore, the reported It,“ and Kd
are upper limits, and the relative affinities are an upper limit. 

improvements were seen in CDR—H3 variants .Affinity improvements from combinations of
Y0238-S and Y0238—10. However, larger improve-
ments (exceeding the limits of measurement (>five-
fold to >ninefold)) were observed for the CDR-H3
variants Y0238-1, Y0238-3, and Y0238-7.

All tested variants (in fact all sequenced clones)
from the CUR—HS library contained the mutation
H97Y. In the higher affinity group, Gly was con-
served at position 100, while the lower affinity var-
iant contained Ala (known to cause 1.8-fold

reduction in Y0192 binding; Muller et al., 1998a) or
Asn (Table 4). The 8100a position, while quite var-
ied among sequenced clones, was changed to Thr
in the higher affinity CDR—H3 variants, and Th: or
Lys in the lower affinity ones. Substitutions at Y99,
though mostly confined to basic or aromatic resi-
dues, apparently had little effect since Y0238-1

(representing the consensus CDR-HB sequence
with Y99R) was not significantly different in affi-
nity from Y0238—3, which retained Y99.

Table 7. Anti-VEGF CDR combination variants

CDR mutations

To improve affinity further, several combinations
'of the phage-selected CDR-Hl, HZ, and H3
mutations were made by site—directed mutagenesis
(Table 7). Among these, the highest affinity was .
obtained with pY0313-1 (i.e. pY0192 with
mutations CDR-Hl ('I‘28D/N31H/134M) and CDR-
H3 (1-197Y/8100aT); note 134M is a reversion to

Fab—12 wild-type). From BlAcoreTM kinetics
measurements carried out at 25 ”C, this Fab variant

had ZZO-fold higher affinity than Y0192 (Table 6).
Addition of the Y53W mutation, which alone

produced little or no improvement over Y0192, to
Y0313-1 (producing variant Y0268-1) actually
reduced binding affinity by >twofold (Table 6).

The final Fab version was constructed by remov-
ing the phage-expression enhancing mutations in
CDR—Ll from pY0313-1 by site-directed mutagen-

 
  

 

CDR-Ll CDR-Hl . CUR-HZ CDR-HB
yo192:

Variant R 24 N 26 '527 Q 28 L 29 T 28 N 31 134 Y 53 H 97 5 100a

Y0313-l - . ' - - - o H M - Y 1'
Y0268-1 - - - - - o H M w Y r
Y0317 s s Q o 1 o H M - Y ' r
Fab-12 s s Q o 1 - . . - . _ 

Substitutions are shown relative to Y0192. Fab-12 also contains 1221 in the heavy chain. Dasha (-) indicate no substitution. Num-
bering is according to Kabat at al. (1987) for both the light chain (CUR-Ll) and heavy chain (CUR-HI, HZ, HS). 
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esis. The M4L substitution was identified during
phage-humanization expen'ments (Baca e? dl.,
1997), and the Leo residue was retained so as to

preclude possible oxidation of the Met side-chain.
The first libraries were constructed from a Fab-12

phagemid derivative, pYOlOl, which contained a
buried framework mutation, VL(M4L), as well as a
mutation (12211.) at the junction to g3p. Thus the

final version, Y0317 (Table 7 and Figure 1) differs
from Fab-12 by the following six mutations:
VL(M4L), VH(T28D/N31H/H97Y/SlOOaT/T221L).

Each of the CDR mutations in H1 and H3 was

tested for its effect on VEGF binding affinity by

introducing the corresponding point mutation into
the parental Y0192 Fab and measuring binding kin-
etics. The results (Table 6) showa 14-fold and 36-

fold improvement with substitution of H97Y or
N31H, respectively, into the parental Fab. How-
ever, T28D or SlOOaT had identical affinity to
Y0192, within experimental error

We compared Fab-12 and Y0317 Fab affinitiesin
a solution binding assay, using VEGF competition

with [1751]VEGF for binding to Fab. The results
showed Fab-12 having K”—= 433 pM and Y0317
Fab having K5" = 20 gpM, a 22-fold improvement
in binding affinity (Figure 2).

Because dissociation kinetics in surface plasmon
resonance (SPR) experiments exceeded instrumen-’
tal capabilities at 25 °C, and in order to assess bind-
ing affinity under more physiological conditions,
we compared binding affinities of the original
humanized antibody Fab-12 with the final variant
Y0317 in kinetics experiments at 37°C. Itan and keff
were faster for both antibodies than at 25°C, and

koff was clearly measurable above background.
Using either immobilized V'EGF(109) or immobi-
lized VEGF(165), Y0317 was 120—fold to 140-fold

improved in affinity over Fab-12, with a Ki" of 80-
190 pM (Table 8).

VEGF Ala-scan of the Y0317 binding epitope

In order to understand how mutations in the

Fab affected binding affinity to VEGF, we also
tested VEGF variants for binding to the affinity-
improved antibody. For these experiments, we
made use of the full-length IgG forms of Fab-12
(known as rhuMab VEGF) and Y0317 (termed
Y0317-lgG) produced in CHO cells (V. Chisholm,

Table 8. Binding kinetics of anti-VEGF Fab variants at 37°C

Variant Immobilized kmilo‘ (M“ s")

Fab—12 vrcruog) 5.1
Y0317 VECF(109) 5.4
Fab-12 vrcruss) 5.5
Y0317 vrcrues) 53

unpublished results). These VEGF variants were
previously used for mapping the parental anti-
body’s binding site on VEGF (Muller et al., 1998a).

In this assay, carried out at 37 °C, VEGF com-
peted with biotin-VEGF with an [€50 of 9 nM in
binding rhuMab VEGF, compared with an ICSO of
1 nM for Y0317-IgG (Table 9). SPR measurements
have shown similar affinity improvement of
Y0317-IgG over rhuMAb VEGF (H. Lowman,
unpublished results).

Alanine mutations of VEGF that affected rhu-

Mab VEGF binding also affected Y0317-IgG. For
example, M81A, (388A, and G92A all caused large
(100 to >500-fold) losses in binding affinity. And
smaller reductions (3 to 30-fold) in binding affinity
for both antibodies were seen for 180A, K84A,
I91A, E93A, and M94A.

However, significant differences in the magni-
tude of the effect were observed at certain sites,

including Y45A, fourfold reduced in affinity for
rhuMAb VEGF versus 26-fold for Y0317-IgG;
Q89A, 19—fold versus sixfold; and M94.A, 11-fold

versus 25-fold. Most surprisingly, two mutations
that led to loss of detectable binding affinity for,
rhumAb VEGF (>500-fold) had only modest effects
(four- to ninefold) on binding to Y0317-IgG. These'
differences might suggest a shift in the binding epi-‘
tope of the antibody, and this possibility was
addressed with receptor-inhibition assays and
structural analysis, both described below.

Inhibition of VEGF activity

Cell-proliferation assays have been described
(Fairbrother et al., 1998) for the measurement of

VEGF rnitogenic activity on human umbilical vein
endothelial cells. Here, we compared the potency
of Fab-12 and the affinity—improved variants
Y0238—3 and Y03131.

The results (Figure 3) show both variants Y0238—
3 and Y0313-1 inhibit VEGFactivity more potently
than Y0192 Fab Comparing the Fab forms, variant
Y0313—1 appeared at least 30-fold to 100-fold more
potent than the wild-type Fab. In additional exper-
iments, Y0317 activity was similar to that of Y0313-
1 (data not shown). It should be noted that the

amount of VEGF (0.2 anI) used in this assay is
potentially limiting for determination of an accu-
rate ICSO for the mutant. For example, if the bind-

- Kd(Fab-12)/
ken/10" (5") K: (an Kawafiant)

6.6 . - 13 i 22 1
0.059 0.11 :l: 0.02 120

1] 20 e 3.8 . 1
0.074 0.14 e 0.05 140

Kinetic constants were determined by injecting Fab solutions onto a BIAcoreTM-ZOOO instniment with a biosensor chip contamingapproximately 190 RU of immobilized VEGF(109) or VEGF(165), as indicated. The
from the ratio of the rate constants, k..,,/km The relative affinity,rep

rium dissociation constant, Kd,'is calculated
orted as KdGab-12)/Kd(variant) indicates the fold increase in

binding affinity versus the original humanized antibody (Fab-12; Presta 2t 41.,1997) under the specified conditions. 
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Light chain: \

1 10 20. 30 V 40 so

Fab—12 DIQMTQSPSSLSAsvconrIrcSASQDISNYLNWYQQKPGKAsKVLIYP

y0192 DIQLTQSPSSLSASVGDRVTITCRANEQLSNYLNWYQQKPCKAPKVLIYF

r0317. orogrosesSLsxsvcnavrIrcsgsggrsuxruwvooxpcKAPKVLrye

1 10 20 30 40 so

so 70 so i 90 100

Fab-12 . TSSLHSGVPsaescsssernprLTrssLorenrnrvvcoorsrvewrrco

v0192 TSSLHSGVPSRFSGSGSGTDFTLTISSyQPEDFATYYCQQYSTVPWTFGQ

y0317 mssrascvesnrssssscrnrrrrrssnopeoeArvycgoxsmyzflmrco

!. 60 7o . so 90 100
110 120 _ 130 140 150

Fab-12 orxverxarvaapsvrrrPgsneQLKSGTASVVCLLNNFYPsenxvowxv

20192 orxverxnrvnAesverpppsneQLKSGTASVVCLLNNFYPReaxvowxv

v0317 erveIKnTVAAPsvrrrepsnagLKscrASVVCLLNNFYPREAKVwav
110 120 130' 140 150

160 i 170 180 - 190 200‘
Fab—12 DNALQSGNSQEsvrsonsxnsrysrssrLTLsxAnYEKHKVYAceerQG
r0192 DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG

10317 DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG

160 170 130 . 190 200
210

Fab—12 LSSPVTXSFNRGEC

Y0192 LSSPVTKSFNRGEC

y0317 LSSPVTKSFNRGEC

210

Figure 1 (legend shown opposite)

ing affinity (Kd) of the mutant is in fact <0.2 nM,
then the ICSO in this experiment will appear higher
than under conditions of lower VEGF concen-

tration. The result therefore supports the con-
clusion that the affinity-improved variant is at least
30-fold improved in affinity for VEGF, and that it
effectively blocks VEGF activity in vitra.

Structure of the complex

In order to compare the structure and binding
site of the affinity-improved antibody with that of

the parental antibody/we determined the complex
structure by X-ray. crystallography. Crystals of the
complex between the receptor binding domain of
VEGF (residues 8 to 109) and the affinity-manned
Fab Y0317 were grown as described (see Materials
and Methods and diffracted to a maximum resol-

ution of 2.4 . The structure was refined starting
from the coordinates of the complex between
VEGF and the parent of Fab Y0317, Fab-12 (Muller
at al., 1998a), and refined to an R-value of 19.9%
(Rm=27.4%) for the reflections between 20 A
and 2.4 A resolution.
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Heavy chain :

1 10 2 O 3 O 4 0 S 0

Fab- 1 2 EVOLVESGGGLVQPGGSIRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGW

YD 1 9 2 EVQLVESGGGLVQPGGSLRLSCAASGYTF'INYGINWVRQAPGKGLBWGW

‘10 3 1 7 EVQLVESGGGLVQPGGSLRLSCAASflgElé-IWVRQAPGKGLEWVGfl

1 1 0 2 O 3 0 4 0 5 O

6 0 7 0 8 0 9 0 l 0 0

Fab- 1 2 MEPTYAADFKRRFTFSLUI‘SKSTAYLQMNSLRAED‘I‘AVYYCAKYP

Y0 1 9 2 INTY'I‘GEPTYAADFKRRFTFSIMSKSTAYLQWSLRAED’I‘AVYYCAKYP

Y0 3 17 ‘WTFSWSKSTAYLQMNSLRAEDTAVYYCAKXB

a 60 7 0 8 0 abc ' 9 O 9 6

110 ' 120 130 140 150

Fab—1 2 HYYGSSHWYFDVWGQGTLVTVSEASTKGPSVPPLAPS SKSTSGGTAALGC

Y01 9 2 HYYGS SHWYFDVWGQGTLVTVS SASTKGPSVFPLAPSSKST-SGGTAALGC 7

Y0 3 1 7 MSWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC

lOOabcdef 110 120 130 140

150 170 180 190 , 200

Fab— l2 LVICDYFPEPVTVSWNSGALTSGVH‘I‘FPAVLQSSGLYSLSSWTVPSSSLG

‘10 19 2 ‘ LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV'I'V'PSSSLG

YO 3 1 7 LVKDYFPEPV‘I'VSWNSGALTSGVHTFPAV’LQSSGLYSLSSWTVPSSSLG

150 _ 160 ‘ 170 180 190

2 l O 2 2 0 2 3 0 '

Fab- 12 TQTYICNVNHKPSNTKVDKKVE_PKSCDKTHT

Y0192 TQ‘I'YICNVNHKPSN'I‘KV'DKKVEPKSCD‘KTHL

YO 3 1 7 TQ'I‘YICNVNI-DCPSNTKVDKKVEPKSCDKTHL.’

2 0 0 2 1 O 2 2 0

Figure 1. Sequence alignment of the original humanized antibody (Fab-12; Presta et al., 1997), the phage-displayed
antibody (Y0192; Muller et al., 19983) and the affinity-improved antibody (Y0317). Sequential numbering of each
chain is shown above the sequences; numbering according to Kabat et al. (1987) is shown below. CDR regions are
underlined. Positions at which Y0317 differs from Fab—12 are indicated with double underlining.

w-___._.__

The final model consists of two Fab fragments
bound to the symmetrical poles of the VEGF
dimer. Only residues 14—10? of each VEGF mono-

mer are well defined in the electron density, and
therefore the six N-terminal and the two C—term-
inal residues of each monomer were omitted from

the model. Each Fab light-chain comprises residues
1 to 213, with the C-terminal residue disordered,

whereas for each heavy chain residues 138 to 143
as well as the six C-terminal residues are absent

from the model. As in the parental Fab complex,
two out of 1050 residues) namely T51 in the VL
chain of each Fab fragment, are located in the "dis-
allowed regions” (Laskowski et al., 1993) of the
Ramachandran plot; 85 % of all residues have their
main-chain torsion angles in the ”most-favored”
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0000000100101 1 10 1001000
' [VEGFinM .

‘[Bound]/[Frea]x100 
[Bound1/[Frea]x1000
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Bound (ma)

(‘1)

NO

.4 III
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Bound (pM)

. Figure 2. Radiolabeled VEGF binding assay. [‘EHVEGF was equilibrated (23 ”C) with serial dilutions of unlabeled
VEGF and (a) Fab-12 or (c) Y0317. Fabs were captured with an anti-Fab antibody-coated immunosorbant plate.
Scatchard analysis (Munson & Rodbard, 1980) with a 1:1 binding model was used to calculate Kd of (b) 433 (i116) .
pM for Fab-12 and (d) 19.8(:l:4.3) pM. for Y0317.

regions. The average B-factor of the model is
51.8 A2 and the mobility of the individual domains
follows the pattern that was previously observed
in the crystal structure of VEGF in complex with
the Fab-12, with the constant domain dimer

(CL:CH1) of one of the Fabs poorly ordered (Muller
et al., 1998a).

3500

3000

2500 C“
2000

1500

1000
Thymidineincorporated.cpm

500 .
030010.001 0.01 0.1 1 10 100 1000

[Feb]. nM

Figure 3. Human umbilical vein endothelial cell
(HuVEC) assay of VEGF inhibition. Cells were cultured
in the presence of 02 nM VEGF and serial dilutions
of Fab Y0192-(triangles), Y0238—3 (squares), or Y0313-1 ‘
(circles). Cell proliferation was measured by incorpor-
ation of [3H]thymidine. Curves show four-parameter fits
to the data. Each point represents the mean of threetreated wells.

Comparison of the final model with that of the

parental Fab-VEGF complex (Muller at al., 1998a)
shows that the bound structures are very similar
overall (Figure 4(a)) with Y0317 binding to the
same site on VEGF as Fab-12 (Figure 4(b)). Side-
chains show excellent overlap, and the main-chain
structures show very little difference. The most
prominent difference in contact residues is at H97Y

(Figure 4(c); discussed below), where 'the tyrosine -
side-chain packs more favorably with VEGF and a
buried water molecule from the parental Fab-
VEGF complex is absent in the Y0317-Fab-VEGF
complex. ‘ -

Discussion

Antibody binding selections and
affinity improvement

Here we made use of results from alanine—scan-

ning and the previous structure of a humanized

antibody-antigen complex to design Fab-phage
libraries that randomized the three heavy-chain
CDRs as well as one framework region (FR-H3) for

, improving the binding affinity of an anti-VEGF
antibody. Affinity-improved Fab variants were
obtained, with the largest effects seen in variants
from the CDR-H3 library, although significant
improvement was also obtained from mutation of
CDR-Hl. We therefore combined two mutations

from H1 with two from HS, generating a further
improved variant, Y0317. By making point
mutations, we showed that the 20-fold (Figure 2)

 
:‘I'
J
2"
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Table 9.'Alani.ne scan of VEGF by ELISA at 37 3CI \

. [C50 (variant)/1C9, (VEGF)

vecruos) variant FablZ-IgG Y0317-'lgG

VEGF(109) 1 1
F17A 1 1

Y21A 1 1
Y45A 4 26
K48A 2 l
Q79A 1 3
180A 4 5"
MBIA >500 930
RBZA >500 4
183A >500 9
KB4A 3 10
HBéA I l
QB7A l 1
GBBA 105 57
089A 19 6
H90A 1 1
191A 2 6
G9ZA >500 >900
E93A I 4 7
M9“ 11 25

ELISA assays were carried out using the full-length IgG form
of Fab—12 or the IgG form of Y0317 and VEGF(109). Incubation
of antibody with VEGF was at 37°C for five hours. The 1C”
for inhibition by each Ala mutant was evaluated using a four- '
parameter equation, and the relative affinities calculated as
IC,a(mutant VEGF)/1C50(wild-type VEGF). Under these condi-
tions, FablZ—IgG and Y0317-IgG showed 1C“ values of 9 nM
and 1 nM, respectively.

to >100-fold (Table 8) affinity improvement in
Y0317 can be attributed to two CDR mutations:
H97Y and N31H. In fact, H97Y alone improves
binding affinity 14-fold. ’

Despite the relatively slow icon and slow km of
the parental antibody, binding'selections described
here yielded slower dissociation rates and
improved equilibrium dissociation constants.
Results of SPR measurements demonstrated that

affinity is enhanced mainly through a slower dis-
sociation rate (as opposed to faster association).
These results are consistent with the idea of off-

rate selection (Hawkins et al., 1992) and with the

progressively increased stringency in washing pro-
cedures used here (see Materials and-Methods and

Table 1). Previous binding—optimization efforts
have also often yielded larger improvements in km
than in lg,n (see Lowman & Wells, 1993; Yang et al.,
1995; Schier at al., 1996). This may suggest funda—
mental limitations to the improvements in k,m for a.
given binding site. Even if no conformational
changes need occur between free and bound states,
the on-rate is limited by the size of the binding
interface and the translational and rotational diffu-

sion rates of the binding components (reviewed by
Delisi, 1983). .

The association rate c0nstants (km) for both the
wild-type Y0192 and the final Y0317 antibodies are
relatively slow (about 4 x 10‘ M‘1 s‘1 for both)
compared to other antibodies of equal or weaker
antigen binding affinity. In fact, the fastest. kgn
identified for any mutant was 6.8 x 10‘ M"1 s“1

875

 
Figure 4. Structure of the affinity-improved Y0317 Fab

in complex with VEGF. A superposition of the structure
(Muller et (11., 1998a) of wild-type humanized antibody
Fab-12 (gray) in complex with VEGF (gray) is shown
with that of Fab Y0317 (green) in complex with VEGF
(yellow). (a) Overall view of the complex, including one
Fab molecule bound to one dimer of VEGF '(a second
Fab molecule is bound at leftin the crystal) shows that
the binding site for both antibody variants centers on
the "80’s loop" of VEGF. (b) A view of the'four CDR
changes between Fab-12 and Y0317 Fab shows that the
new- D28 and 'I‘lOOa side-chains do not directly contact
antigen. However, H31 and Y97 form new contacts.
(c) Interactions of H97 and an associated, buried water
molecule in the Fab-12 complex, compared with those of
Y9? in the Y0317 complex.

(Table 6). Typically, km for antibodies binding to
protein antigens, including affinity-manned anti-
bodies, has fallen in the range of 3 x 10‘ to 1 x 10‘
M“ s'1 (Karlsson et at, 1991; Malmborg et (11.,
1992; Barbas et al., 1994; Yang et al., 1995; Schier
et al., 1996; Wu et al., 1998). In this particular pro—
tein-protein interaction, a likely explanation for the
slow k,m is the high degree of flexibility associated
with the binding site both on the Fab and on
VEGF. In fact, crystallographic evidence suggests
that the "80’s loop” region is quite mobile (Muller
et al., 1997; Muller et al., 1998b). We are pursuing
other strategies to assess whether improvements to
k0,, can be obtained.
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The contributions of point mutations in proteins
to the free energy of binding or activation are often
additive (Wells, 1990). This principle has been used
to produce a variety of affinity-improved protein
variants based on point or grouped mutations
identified by phage display (Lowman 8: Wells,
1993; Yang et al., 1995) or point-mutant screening
(Wu et al., 1998). Considering the initial library
selectants Y0238-3,(>ninefold improved in affinity)
and Y0243-1 (3.1-fold improved), we would have
predicted an improvement of >27-fold for Y0313-1
or Y0317 (Table 7). In fact, a 22-fold improvement

is observed (Figure 2) at 25°C. Addition of the
CDR-Hl mutation would be predicted to improve
affinity slightly (13-fold), but in fact this mutation
reduced affinity >twofold (Y0268-1 versus Y0313-1;
Table 6). Certainly additivity does not always
apply, particularly if interacting residues are
involved (Wells, 1990). In this case, non-additivity
probably results from steric interference between
the new Trp in CDR-H2 and the new Tyr in CDR—
H3.

To test the energetics of binding by the final
Y0317 antibody to VEGF, we made use of a panel
of alanine mutants that had been previously con-
structed for mapping the binding site of the orig-
inal antibody (Muller et al., 1998a). For these
experiments, we made use of the full-length IgG
forms of both antibodies. In View of the slow dis-
sociation kinetics for both antibodies, ELISA assays
were carried out at 37 “C with incubation for at

least five hours to insure that equilibrium was
reached. Under these conditions two dramatic

differences appear in the Ala-scan of VEGF with
respect to Y0317 versus Fab-12: both R82A and
I83A have small effects on binding in Y0317, but
result in large decreases in binding for Fab-12. The
reasons for these differences are not clear, but R82

and 183 do have significant surface area (55 A2 and
32 A2, respectively) buried on binding to VEGF,
and make contacts that include residues 5100a of

CDR-H3 and N52 of CDR-HZ in the wild-type
antibody (Muller at al., 1998a).

Structural analysis of the affinity-matured Fab

The structures of a number of antibodies derived

from in viva immunization and hybridoma tech—
niques have been determined, in complex with
their antigens (reviewed by Nezlin, 1998), and
recently, crystallization and preliminary X—ray stu-
dies of a chain-shuffled anti-lysozyme scFv anti-
body in' complex with antigen were reported
(Kiittner et al., 1998). However, to our knowledge,
the Y0317 Fab:VEGF structure is the first report of
an in vitro affinity-matured Fab in complex with
antigen. The structural basis of binding affinity
improvement- is therefore of interest

The Fab fragment of the affinity-matured anti-
VEGF antibody YO317 preserves the structure of '
the original humanized antibody, Fab-12: Super-
position with Fab-12 results in an rmsd of only
0.38 A for a total of 431 C‘-positions, demonstrat—

.ing the absence of major structural changes
between the two molecules. With a total of 1800 A2
of solvent-accessible surface buried in each VEGF-

.Fab' interface, the contact area is about 50 A2 larger
than in the Fab-12 complex. This small increase in
buried surface area is mostly due to the exchange
of H97 to a tyrosine residue. In the VEGF2Fab-12
corn lex, H97 buries. a solvent-accessible area of
56 2, while the larger tyrosine side—chain of the
matured antibody accounts for 86 A2 of buried sur-
face. The tyrosine side—chain also affects the hydro-
gen-bonding pattern and the number of ordered
water molecules in the vicinity. In the parental
antibody complex, a water molecule near H97
forms two hydrogen bonds to the side—chains of
Q79 and E93 of VEGF (Figure 4(c)). In the complex
with the affinity-matured Fab, this water molecule
is replaced by the hydroxyl group of the newly
introduced tyrosine side-chain at-position 97. The
H97Y mutation therefore not only increases the
amount of buried surface area, but also introduces

two additional hydrogen bonds between the ligand
and Fab—0317 (Figure 4(c)). This is in good agree-
ment with the observation that this single substi-
tution improves VEGF binding affinity by 14-fold
(Table 6)._We therefore conclude that this single
substiution is responsible for the majority of the
improvement in binding affinity of YO317 com-
pared to the parent antibody.

In contrast, despite the availability of the crystal
structures of both complexes, it remains uncertain
what the structural basis is of the 3.6-fold

enhanced binding caused by the N31H mutan'on.
The side-chains of the asparagine and the histidine
residues in this position adopt identical confor-
mations in both crystal structures, and the amount
of buried surface is not significantly increased in
the V'EGFzFab-Y0317 complex. The only difference
we can detect is a slight possible improvement in
the hydrophobic interactions between the histidine'
side-chain and the phenyl group of VEGF residue
F17, which has rotated slightly compared to the
parent complex. It is unclear whether this could
contribute to the increased affinity.

Neither of the remaining differences between
Fab-12 and Fab-Y0317 has a significant effect on
the binding affinity towards VEGF, and the struc-
tures show that these residues contribute only mar-

ginally to the interface. Some interactions are
present between VEGF and the main-chain atoms
of the serine and threonine residues in position
100a of the two Fabs, but the side-chains of these
residues are not in contact with VEGF. Finally, no
contact exist between VEGF and T28 (or D28) of

the Fab fragments (the closest point on VEGF to
this residue is more than 6 A distant).

In summary, the analysis and comparison of the
two crystal structures are in very good agreement
with the results of the binding assays on the var-
ious single mutants of the Fab fragments. Although
it is not possible to tify the effects introduced
by the amino acid exchanges solely based on the
crystal structures, the detailed crystallographic

l
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analysis supports and enables us to interpret the
bindingdata. ‘ .

Biological Implications for antibody inhibition
of VEGF

An inhibitory antibody of improved affinity may
have improved potency or efficacy in heating dis—
eases associated with VEGF expression. Preceding
versions of the anti-VEGF antibody described here,
including the murine A4.6.1 (Kim et al., 1993), the
humanized version Fab—12 (Presta et al., 1997), as
well as Y0192 (Muller et al., 1998a), clearly demon-
strated sufficient affinity to effect inhibition of
VEGF activity. Here, we show that an affinity-
improved variant, Fab Y0317, can inhibit endo—
thelial cell proliferation in vitra with least 30-fold
greater potency than the parental humanized Fab
(Figure 3). .

We have limited our optimization strategy to a
subset of heavy-chain CDR residues implicated by
alanine-scanning and crystallography (Muller et al.,
1998a). Furthermore, not all- combinations of

phage—derived mutations have been tested. One
may therefore reasonably ask whether Y0317, with
Kg”: 20 pM and K3,” = 130 pM, is the globally
optimum variant for binding to this particular epi-
tope (or others) on VEGF. Other affinity optimiz-
ation efforts have resulted in protein-protein
binding affinities in the low picomolar range, from
Ki: 6 pM to 15 pM (see, e.g. Lowman 8: Wells,
1993; Sehier at £11., 1996; Yang et al., 1995). Indeed,
we cannot exclude the possibility that higher affi-
nity variants of the A4.6.1 antibody could be pro-
duced. However, it seems unlikely that further
affinity improvement would greatly enhance bio-
logical potency or efficacy because for effective
inhibition, the antibody must certainly occupy a
significant fraction (perhaps >99 ‘70) of the available
(VEGF) binding sites. Serum VEGF concentrations
of about 20 pM in normals, and of >300 pM in
patients with metastatic carcinoma, have been
observed (Kraft at £11., 1999). Local or effective con-

centrations are likely higher. If we conservatively
assume the effective concentration of VEGF in vivo

to be about 400 pM, then 400 pM of even an infi-
nite-affinity Fab would be required to block allsites.

Other factors may limit the improvement in
potency of a full—length IgG resulting from an
improvement in intrinsic binding affinity of the
Fab for antigen. The full-length IgG form of the
antibody may benefit from an avidity effect in viva,
especially since VEGF is known 'to associate with

proteoglycans on the cell surface (Gitay-Goren et al.,
1992). Even in cell-based assays, the IgG form of
Fab-12 is a more effective inhibitor than the Fab

form (data not shown). Finally, the half-life for dis:
sedation of the affinity-improved antibody is
already significant, even on the time-scale of the
half-er of clearance for IgG’s (days to weeks). The
effect of an improved association rate constant for
antibody in this system is unknown.

The fact that point (Ala) mutations in the anti-
body binding site on VEGF sometimes have lesser
effects on the binding of Y0317 than on the binding
of Fab-12 may suggest that the optimized binding
site is more tolerant than the parental one of vari-

.ations in the antigen. Indeed, Y0317 showed
greatly enhanced affinity for murine VEGF over
that of Fab-.12 (data not shown), though still >100-
fold weaker than its affinity for human VEGF. This
could provide an advantage against naturally aris-
ing VEGF variants.

Materials and Methods

Constructlon of phage llbrarles and mutagenesis

A variant of the Fab-12 antibody (a humanized form
of murine antibody A461) was previously identified
from phage-displayed Fab libraries for improved
expression on phage parficles (Muller at 121., 1998a). We
made use of the plasmid pY0192, a phagernid construct
with ampicillin (or carbenicillin) resistance, as the par-
ental ("wild-type”) construct for libraries described here.
To prevent contamination by wild-type sequence
(Lowman et al., 1991; Lowman, 1998), templates with the’
TAA stop codon at each residue targeted for random—
ization were prepared from C1236 E. coli cells (Kunkel
et al., 1991). Libraries are dsignated according to the
mutagenic oligonucleotides used for their construction:
YC265, TCC TCT GCA GCI' TCT GGC NNS NNS TI‘C
NNS NNS NNS GGT ATG AAC TGG GTC CG, rand0<
mizing residues 27-28, 30-32 in CDR-Hl; YC266, GAA
TCC GT1“ GGA TGG A'I'I' AAC NNS NNS NNS GGT
NNS CCG ACC TAT' GCT GCG G, randomizing resi-
dues 52a-54, 56 in CDR-HZ; YC103, GAA TGG GT'l'
GCA TGG ATI' NNS NNS NNS NNS GGT GAA CCG

ACC TAT G, randomizing residua 52-54 in CDR-HZ;
YC81, C TCT GCA AAG TAC CCG NNS TAT NNS

NNS NNS NNS CAC TGG TAT 'I'I‘C GAC, randomizing
residues 97, 99-10% in CDR-HS; and YC101, CGT T'I‘C
ACT 'ITI' TCl' NNS GAC NNS TCC AAA NNS ACA

GCA TAC CTG CAG' , randomizing residues 71, 73, and
76 in the "FR-HS” region. An additional library in (DR-
H2 was designed to insert three new residues: YC90, GA
TGG A'IT AAC ACC TAT NNS NNS NNS ACC GGT
GAA CCG ACC.

The products of random mutagenesis reactions Were
electroporated into XLl-Blu'e E. cali cells (Stratagene) and
amplified by growing 15-16 hours with M13KO7 helper
phage. The complexity of each library, ranging from
2 x 107 to 1.5 x 105 , was estimated based on plating
of the initial transformation onto LB plates containingcarbenicillin.

Site-directed mutagenesis for point mutations was car-
ried out as above, using appropriate codons to produce
the respective mutations, and sequences were confirmed
by single-strand DNA sequencing using SequenaseTM
(USB).

Phage binding selections

For each round of selection, approximately 109-101"
phage were screened for binding to plates (Nunc Maxi-
sorp 96-well) coated with 2 ug/ ml VEGF(109) in 50 mM
carbonate buffer (pH 9.6) and blocked with 5% (w/v)
instant milk in 50 mM carbonate buffer, (pH 9.6). Also
included were phage prepared from a non-displaying
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control phagemid (pCAT), which confers chlorampheni-
col resistance, as a means of measuring background and
enrichment (Lowman 4%: Wells, 1993). Bound phage were
eluted with 0.1 M HCl and immediately neutralized
with one-third volume of l M Tris (pH 8.0). The eluted
phage were propagated by infecting XLI cells for the
next selection cycle as described (Lowrnan, 1998).

In the first cycle, the VEGF plate was inmbated with
Fab-phage, then was briefly washed to rem0ve bound
phage. In the second cycle, binding and washing were
followed by a one hour dissociative incubation at room
temperature with binding buffer, after which the plate
was again washed prior to acid elution. This process was
repeated in rounds 3, 4 and 5, except that 1 uM VEGF
was included in the dissociative incubation, and the
incubation time was increased to 2, 18, and 37 hours,
respectively. During these selections, Y0192 phage
showed enrichr'nents ranging from 15-fold (at the lowest
stringency) to 22,000-fold (using a two hour dissociation
incubation). However, further increases in stringency
(rounds 4-5) resulted in decreasing enrichments for the
control phage, with higher enrichments observed for cer-
tain libraries, especially the two CDR-HZ libraries and
the CUR-HS library (Table 1).

In cycle 6, a 17 hour dissociative incubation at room
temperature was followed by an additional 30 hour incu-
bation at 37°C (also including VEGF in the buffer).
Under these conditions, Y0192-phage showed only slight
binding enrichment (20-fold), whereas the CDR-H3
library phage were enriched by 3500-fold. Cycle 7 was
carried (out with a 63 hour dissociative incubation, after
which only small enrichment factors were observed.
However, some libraries were continued through eight
cycles (with 120 hours of dissociative incubation in the
presence of VEGF), after which Fab-phage were still
recoverable by acid elution (data not shown).

Purification of Fab

For small-scale preparations, Y0317 Fab and mutants
were prepared from E. coli shake-flasks as dacribed
(Muller et al., 1998a). -

For large-scale preparation, whole cell broth was
obtained from a ten liter E. coli fermentation. The cells

were lysed with a Manton—Gaulin homogenizer (two
passes at 6000 psi; lysate temperature maintained at 15-
25°C with a heat exchanger). A 5% (v/v) solution of
polyethylene imine (PEI), pH 6.0, was added to the
lysate to give a final concentration of 0.25% (v/v). The
lysate was mixed for 30 minutes at room temperature.
The suspension was centrifuged, and the supernatant
(containing the Fab) was procssed further. The pH of
the supernatant was adjusted to 6.0 with 6 M HCl, fol-
lowed by dilution to a conductivity of 5 mS/crn with
purified water. The conditioned supernatant was loaded
onto a BakerBond ABx ion-exchange column. Following
a wash with the column equilibration buffer, the Fab
was eluted with an increasing sodium chloride gradient
in the equilibration buffer. Fractions containing the Fab
were identified by SDS-PAGE. The BakerBond ABx col-
umn fractions were pooled, pH adjusted to 5.5 with 1 M
Mes and diluted to a conductivity of 5 mS/cm with puri-
fied water. The conditioned BakerBond ABx pool was
loaded onto a SP Sepharose HP cation exchange column
(Pharmacia). Once again, the Fab was eluted with a
sodium chloride-containing gradient. Fractions contain-
ing the Fab were identified by SDS-PAGE. The level of ~

\ purity of Fab (as determined by SDS—PAGE) after this
two column purification was >95 °/o.

BlAcore"""I binding analysis

The. VEGF-binding affinities of Fab fragments were
calculated from association and dissociation rate con-

stants measured using a BIAcoreTM -2000 surface plas-
mon resonance system (BIAcore, Inc, Piscataway, NI). A
biosensor chip was activated for covalent coupling of
VEGF using N—ethyl—N’-(3-dimethylaminopropyl)-carbo—~ .
diirnide hydrochloride (EDC) and N-hydroxysuccinimide
(NHS) according to the supplier’s (BIAcore, Inc., Piscat—
away, ND instructions. VEGF(109) or VEGF(165)' was
buffer-exchanged into 20 mM sodium acetate, pH 4.8
and diluted to approximately 50 ug/ ml. Aliquots of
VEGF were injected at a flow rate of 2 til/minute to
achieve approximatelyr700-14OO response units (RU) of
coupled protein. A solution of 1M ethanolarnine was
injected as a blocking agent.

For kinetics measurements, twofold serial dilutions of
Fab were injected in PBS/Tween buffer (0.05% Tween-
20 in phosphate-buffered saline) at 25°C or 37°C at a
flow rate of 10 til/minute. Equilibrium dissociation con-.
stanis, Kd values from SPR measurements were calcu—
lated as koff/kon (Tables 6 and 8).

Radioiabeled VEGF binding assay

Solution binding affinity of Fabs for VEGF was

measured byj equilibrating Fab with a minimal concen-
tration of (1 D-labeled VEGF(109) in the presence of a
titration series of unlabeled VEGF, then capturing bound
VEGF with an anti-Fab antibody-coated plate.

To establish conditions for the assay, microtiter plates
(Dynex) were coated overnight with 5 ug/ml of a
capturing anti-Fab antibody (Cappel Labs) in 50 mM
sodium carbonate (pH 9.6), and subsequently blocked
with 2% (w/v) bovine serum albumin in PBS for two to

five hours at room temperature (approximately 23 °C). In
a non-adsorbant plate (Nunc #269620), 100 pM or 26 pM
[‘EI]VEGF(109) was mixed with serial dilutions of Fab-
12 or Fab Y0317, respectively. Fab-12 was incubated
overnight; however, the Fab Y0317 incubation was con—
tinued for 65 hours to insure that equilibrium was
reached. Thereafter, the mixhrres were transferred to the

capture plate for incubation at room temperature for one
hour. The solution was then removed and the plate
washed eight times with 0.1% Tween-20 in PBS. When
the plates had dried, 150 ul/well of scintillant (Micro-
Scint-ZO; Packard) was added, and the plates were
counted' on a Topcount gamma counter (Packard) for ten
minutes. Concentrations of each Fab were chosen to give
<20 "/o of maximal binding.

For competitive binding assays, Dynex plates were
coated and blocked as above, and serial threefold
dilutions of unlabeled VEGF(109) were made'in PBS/
Tween buffer in a Nunc plate. [‘EI]VEGF(109) was
added, followed by addition of a fixed concentration of .
Fab-12 or Fab Y0317. The final concentrations of Fab-12,
and Fab Y0317 were 100 pM and 10 pM, respectively.
After incubation (as above), bound VEGF was captured
and quantified as described'above. The binding data was
analyzed using a computer program to perform Scatch—
ard analysis (Munson it Rodbard, 1980) for-determi-
nation of the dissociation binding constants, Kd, for Fab-
12 and Fab Y0317. ‘
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ELISA assay of VEGF Ala mutants \

The binding affinities of VEGF Ala mutants for full-
length- Fab-12-IgG (known as rhuMAb VEGF) and
Y0317-IgG, a full-length IgG form of the improved anti-
body expressed in CHO cells (V. Chisholm, unpublished
results) were measured as previously described (Muller
et (11., 1997; Muller et al., 1998a) for the murine antibody
A4.6.1, except that the temperature was increased to
37 “C, and the incubation time increased to five hours,
to insure that equilibrium was reached with the high-
affinity antibody.

Cell-based assay of VEGF Inhibition

Several versions of the anti-VEGF antibody were
tested for their ability to antagonize VEGF(165) induc-
lion of the growth of HuVECs (human umbilical vein
endothelial cells). The 96-well plates were seeded-with
1000 HuV'ECs. per well and fasted in assay medium
(F12zDMEM 50:50 supplemented with 1.5% (v/v) dia—
filtered fetal bovine serum) for 24 hours.

The concentration of VEGF used for inducing the cells
was determined by first titrating to identify the amount
of VEGF that can stimulate 80% of maximal DNA syn-
thesis. Fresh assay medium ‘containing fixed amounts of
VEGF (0.2 nM final concentration), and increasing con-
centrations of anti-VEGF Fab or mab were then added.

After 40 hours of incubation, DNA synthesis was
measured by incorporation of triiiated thymidine. Cells
were pulsed with 0.5 uCi per well of [3H1thymidine for
24 hours and harvested for counting, using a TopCount
gamma counter.

Crystallization and refinement

The complex between the Fab fiagment of affinity-
matured, humanized antibody Y0317 Fab and the recep-
tor binding fragment of VEGF (VEGF(109)) was purified
and crystallized as described for the analogous complex
with the parental humanized Fab-12 fragment (Muller
et al., 1998a). The resulting crystals had symmetry con—
sistent with space group P21 with cell parameters
a = 89.1 A, b = 66.4 A, c = 138.7 A, and a: 947°, and
were isomorphous with the crystals obtained with the

Table 10. Crystallographic data and refinement statistics

Overall Last shell

 
A, Data collection—“__—__——__

Resolution range (A) 30-24 253-140
No. of observations 208,257 22,278
Unique reflections 61,742 8900
Completeness (%) 97.4 96.7
Mean I/o(i) , 13.6 2.7 '
Rgym 0.073 0.38

B. Refinement '
Resolution range (A) 20-2.4 '
No. of reflections 61,689
No. of atoms 8577

rmsd bond lengths (A) 0.013
rmsd angles (deg) 1.9
rmsd improper angles (deg) ' 0.92
rmsd B-factors for all bonded atoms, A1 3.5
Number of main-chain torsion angle in

disallowed regions of Ramachandran
plot‘ 2

' See Laskowski El 111. (1993). ‘——_____—_
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parent complex. A data set was collected from a single
frozen crystal at beam line 5.0.2 at the Advanced Light
Source, Berkeley, and processed using programs
MOSFLM and SCALA (CCP4, 1994). The final data set

(Rn; .= 7.3 7..) is described in Tab‘ie 10. Starting with the
modlegl of Brookhaven Protein Data Bank entry lbjl
(Muller et al., 1998a), the structure was refined using the
programs X-PLOR (Briinger et al., 1987) and REFMAC
(CCP4, 1994). The free R-value was monitored using the
identical set of reflections sequestered before refinement
of parent complex. The differences in the primary struc-
ture between Fab-12 and Fab-Y0317 were modeled using
the program 0 (Jones et al., 1991). After correction for
anisotropy and application of a bulk solvent correction,
the R-value reached its final value of 19.9 % for all reflec-
tions greater than 0.20’ (see Table 10; RM = 27.4%).

Protein Data Bank accession number

The coordinates for the VEGF2Y0317 Fab complex
have been deposited in the Protein Data Bank, accession
number 1c28.
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Rockville MD 20852-1448

‘ I '~ Food and Drug Administration
m6! V91? . ‘1401 Rockville Pike

Our Reference: Bra-IND 8633 " 1

‘ ’ OCT 1 3 1.399-

_Genentech, Incorporated ‘

Attention: Robert L. Garnick, Ph.D. _ .-
Vice President, Regulatory Affairs .. .. ,

1 DNA Way .' ‘ SO 7
South San Francisco, CA 94080-4990 2 I .
Dear Dr. Garnick:

The Center for Biologics Evaluation and Research has received your Investigational

New Drug Application (1ND). The following product name and BB-IND number have

been assigned to this application. They serve only to identify it and do not imply that

this Center either endorses or does not endorse your application.

BB-IND #: 8633.

SPONSOR: Genentech, Incorporated

PRODUCT NAME: Humanized Monoclonal Antibody Fragment (rhuFab V2)
(E. coli, Genentech) to Vascular Endothelial Growth Factor

(VEGF), Intravitreal

DATE OF SUBMISSION: October 6, 1999

DATE OF RECEIPT: October 7, 1999

This BB-IND number should be used to identify all future correspondence and

submissions, as well as telephone inquiries concerning this IND. Please provide an

original and two copies of every submission to this file. Please include three

originals of all illustrations which do not reproduce well.

It is understood that studies in humans will not be initiated until 30 days after the date

of receipt shown above. If this office notifies you, verbally or in writing, of serious

deficiencies that require correction before human studies can begin, it is understood that

you will continue to withhold such studies until you are notified that the material you

have submitted to correct the deficiencies is satisfactory. If such a clinical hold is

placed on this file, you will be notified in writing of the reasons for placing the IND on
hold.

10-18-99 902:54 IN
lO—l8-99 a
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You are responsible for compliance with applicable portions of the Public Health
Service Act, the Federal Food, Drug, and Cosmetic Act, and the Code of Federal

Regulations (CFR). A copy of 21 CFR Part 312, pertaining to INDs, is enclosed.
Copies of other pertinent regulations are available from this Center upon request. The
following points regarding obligations of an IND sponsor are included for your
information only, and are not intended to be comprehensive.

Progress reports are required at intervals not exceeding one year and are due within 60
days of the anniversary of the date that the IND went into effect [21 CFR 312.33].
Any unexpected, fatal or immediately life-threatening reaction associated with use of
this product must be reported to this Division by telephone or facsimile transmission no

later than seven calendar days after initial receipt of the information, and all serious,
unexpected adverse experiences must be reported, in writing, to this Division and to all

study centers within fifteen calendar days after initial receipt of this information [21
CFR 312.32].

Charging for an investigational product in a clinical trial under an IND is not permitted
without the prior written approval of the FDA.

Prior to use of each new lot of the investigational biologic in clinical trials, please
submit the lot number, the results of all tests performed on the lot, and the

specifications when established (i.e., the range of acceptable results).

If not included in your submission, please provide copies of the consent forms for each
clinical study. A copy of the requirements for and elements of informed consent are

enclosed. Also, please provide documentation of the institutional review board

approval(s) for each clinical study.

All laboratory or animal studies intended to support the safety of this product should be
conducted in compliance with the regulations for "Good Laboratory Practice for
Nonclinical Laboratory Studies" (21 CFR Part 58, copies available upon request). If
such studies have not been conducted in compliance with these regulations, please
provide a statement describing in detail all differences between the practices used and
those required in the regulations.

Item 7a of form FDA 1571 requests that either an "environmental assessment, " or a

"claim for categorical exclusion" from the requirements for environmental assessment,
be included in the IND. If you did not include a response to this item with your
application, please submit one. See the enclosed information sheet for additional

information on how these requirements may be addressed.

Sponsors of INDs for products used to treat life-threatening or severely debilitating
diseases are encouraged to consider the interim rule outlined in 21 CFR 312.80 through
312.88.
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Telephone inquiries concerning this IND should be made directly to me at (301) 827-
5101. Correspondence regarding this file should be addressed as follows:

Center for Biologics Evaluation and Research

Attn: Office of Therapeutics Research and Review
HFM-99, Room 200N

1401 Rockville Pike

Rockville, MD 20852-1448

If we have any cements after we have reviewed this submission, we will contact you.

Sincerely yours,

Kay Schneider, M.S.

Consumer Safety Officer

Division of Application Review and Policy
Office of Therapeutics

Research and Review

Center for Biologics
Evaluation and Research

Enclosures (3): 21 CFR Part 312

’ 21 CFR 50.20, 50.25

Information sheet on 21 CFR 25.24
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Food and Drug Administration
Rodrville. MD 20652

JAN 27 2006Genentech, Inc. .

Attention: Robert L. Garnick, Ph.D.

Senior Vice President, Regulatory Afi‘airs, Quality, and Compliance
1 DNA Way

South San Francisco, CA 94080-4990

Dear Dr. Garnick:

We have received your biologics license app catiOn (BIA) submittedunder section 351 of the
Public Health Service Act for the following b ological product:

Our Submission Tracking Number (STN): BL #125156/0

Name of Biological Product: LucentisTM (ranibizumab)

Indication: Treatment for patients with neovascular age-related macular degeneration

Date ofApplication: December 29, 2005 -

Date of Receipt: December 30, 2005

User Fee Goal Date: June 30, 2006

All applications for new active ingredients, new dosage forms, new indications, new routes of
administration, and new dosing regimens are required to contain an assessment of the safety and
effectiveness of the product in pediatric patients unless this requirement is waived or deferred.
We note that you have not fulfilled the requirement. We are waiving the requirement for
pediatric studies for this application.

If you have not already done so, promptly submit the content oflabeling (21 CFR 601 .l4(b)) in
electronic format as described at the following website:
hgpz/lwwwfda.gov/oc/datacouncil/gsplhtml.

We will notify you within 60 days of the receipt date if the application is suficiently complete to
permit a substantive review.

We request that you submit all future correspondence, supporting data, or labeling relating to this
application in triplicate, citing the above STN number. Please refer to

hmv/wwwfda.gov/cder/biologjcs/defaulthtm for important information regarding therapeutic
biological products, including the addresses for submissions. Effective August 29, 2005, the
new address for all submissions to this application is:

 
Regeneron Exhibit 1024.1120



‘M

Page 2 — BL 125156/0

Food and Drug Administration

Center for Drug Evaluation and Research

Therapeutic Biological Products Document Room
5901-8 Ammendale Road

Beltsville, MD 20705-1266

If you have any questions, please contact the Regulatory Project Manager, Lori Gorski, at
(301) 796-0722.

W
Maureen P. Dillon-Parker

Chief, Project Management Stafi‘
Division of Anti-Infective and

Ophthalmology Products
Office ofAntimicrobials

Center for Drug Evaluation and Research
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3" C DEPARTMENT or HEALTH 8: HUMAN SERVICES . PLblic Health Service'5

“a.“ x
' Food md Drug Administration

Rnckvllle, MD 20852

BLAIZSISG MAR 14 mg
Genenteeh, Inc.

Attention: Robert L. Garnick. PhD.

Senior Vice President, Regulatory Afl'airs, Quality & Compliance
1 DNA Way .

South San Francisco, California 94080-4990

Dear Dr. Garnick:

This letter is in regard to your biologics license application (BIA) submitted under section 351
of the Public Health Service Act.

At this time, we have not identified any potential review issues. Our filing review is only a
preliminary review, and deficiencies may be identified during substantive review ofyou-

Please mfer to hggz/lmfdagov/edeulgiolog'cs/defmlthtm for important information
regarding therapeutic biological products, including the addresses for submissions.

Please use the following address for any amendments to your application:

Food and Drug Administration '

Center for Drug Evaluation and Research

Therapeutic Biological Products Document Room
5901-8 Ammendale Road

Beltsville, 1W) 20705-1266

If you have any questions, call Lori M. Gerald, Project Manager, at (301) 796-0722.

Sincerely,

Maureen Dillon Parker

Chief. Project Management Staff

Division of Anti-Infective and Ophthalmology Products
Office of Antimicrobial Products

Center for Drug Bralnan'on and Research

ZB/ZB 'd 18:88 W’SI-EUN
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent of: Manuel Baca er a1. -- § 156 Docket No: 22338-80060

Patent No.: 7,060,269 Assignee: Genentech, Inc.

Issued: June 13, 2006 Unit: OPLA 
Application No: 09/723,752

CERTIFICATE 6F MAILING - 37 CPR § 1.10

For: ANTI-VEGF ANTIBODIES — Application for EXPRESS MA'L LABEL ”0' ERM“q l q 3 ”3
§ 156 Patent Term Extension i hereby certify this correspondence is being deposited with the US.

Postal Service with sufficient postage as “Express Mail — Post Office to
Addressee" addressed to: Mail Stop Patent Ext, Commissioner for

Patents, US. Patent and Trademark Office, PO. Box 1450, Alexandria,
Mail Stop Patent Ext. VA 22313-1450, on the date shown below.
Commissioner for Patents

13.0. Box 1450 ' meme 1'. Reyes A31. 25 we
Alexandria, VA 22313—1450 5‘ ll" Printed Name Date

APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. § 156

Dear Sir:

Applicant, Genentech, Inc., hereby submits this application for extension of the term of
United States Letters Patent 7,060,269 under 35 U.S.C. § 156 by providing the following

information in accordance with the requirements specified in 37 C.F.R. § 1.740.

Applicant represents that it is the assignee of the entire interest in and to United States

Letters Patent No. 7,060,269, granted to Manuel Baca; James A. Wells; Leonard G. Presta;

Henry B. Lowman; and Yvonne Man-yee Chen (Baca et (11.) by virtue of an assignment of such

patent to Genentech, Inc., recorded December 29, 1997, at Reel 8872, Frame 0429.l

' The assignment recorded at the noted location in the Office’s records identifies U.S.S.N.
08/908,469 (“the ‘469 application”) and states that the conveyance includes the entire “right,

title and interest in and to said invention, and in and to any and all Letters Patents to be

granted and issued therefor. ...” U.S.S.N. 09/723,752, from which the ‘269 patent issued, is a

continuation application (divisional) of the ‘469 application.
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1. Identification of the Approved Product [§ 1.740(a)(1)]

The name of the approved product is LUCENTISTM. The name of the active ingredient of
LUCENTIS TM is ranibizumab. Ranibizumab is a recombinant humanized monoclonal lgG;
antibody antigen-binding fragment (Fab) based on a humanized framework with

complementarity—determining regions (CDRs) derived from a murine monoclonal antibody that
binds to human Vascular Endothelial Growth Factor (VEGF).

2. Federal Statute Governing Regulatory Approval of the Approved Product
l§ 1-740(a)(2)l

The approved product was subject to regulatory review under, inter alia, the Public
Health Service Act (42 U.S.C. § 201 et seq.) and the Federal Food, Drug and Cosmetic Act (21
U.S.C. § 355 et seq.) ~

3. Date of Approval for Commercial Marketing [§ 1.740(a)(3)]

LUCENTISTM was approved for commercial marketing or use under § 351 of the Public
Heath Service Act on June 30, 2006.

4. Identification of Active Ingredient and Certifications Related to Commercial

Marketing of Approved Product [§ 1.740(a)(4)]

(a) The active ingredient of LUCENTISTM is ranibizumab. Ranibizumab is a

humanized monoclonal IgGl antibody antigen-binding fragment produced by an
E. coli expression system. It contains human framework regions (FRs) and the
complementarity-determining regions (CDRs) derived from a murine antibody
that binds to VEGF.

(b) Applicant certifies that ranibizumab had not been approved for commercial
marketing or use under the Federal Food, Drug and Cosmetic Act, the Public

Health Service Act or the Virus-Serum-Toxin Act prior to the approval granted on
June 30, 2006 to the present Applicant.

(0) Ranibizumab has been approved for the treatment of patients with neovascular

(wet) age-related macular degeneration. See LUCENTISTM product label, provided
as Attachment A.

(d) LUCENTISTM was approved for commercial marketing pursuant to § 351 of the
Public Health Service Act (42 U.S.C. § 262) under Genentech’s existing
Department of Health and Human Services (DHHS) U.S. License No. 1048. See
LUCENTISTM approval letter, provided as Attachment B.
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5. Statement Regarding Timeliness of Submission of Patent Term Extension Request
[§ 1.740(a)(5)]

Applicant certifies that this application for patent term extension is being timely
submitted within the sixty (60) day period permitted for submission specified in 35 U.S.C. §
156(d)(1) and 37 CPR. § 1.720(0. The last date on which this application may be submitted is
August 28, 2006.

6. Complete Identification of the Patent for Which Extension Is Being Sought
[§ 1-740(a)(6)l

The complete identification of the patent for which an extension is being sought is as
follows:

(a) Names of the inventors: Manuel Baca; James A. Wells; Leonard G. Presta;
, Henry B. Lowman; and Yvonne Man-yee Chen.

(b) Patent Number: 7,060,269

(c) Date of Issue: June 13, 2006

(d) Date of Expiration: July 4, 20192

7. Copy of the Patent for Which an Extension is Being Sought [§ l.740(a)(7)]

A copy of US. Patent No. 7,060,269 is provided as Attachment C to the present
application.

8. Copies of Disclaimers, Certificates of Correction, Receipt of Maintenance Fee
Payment, or Reexamination Certificate [§ 1.740(a)(8)]

(a) US. Patent No. 7,060,269 is not subject to a terminal disclaimer.

(b) A Certificate of Correction has not been issued for US. Patent No. 7,060,269.

(c) The first maintenance fee for US. Patent No. 7,060,269 will be due on December
13, 2009.

(d) US. Patent No. 7,060,269 has not been the subject of a reexamination proceeding.

 

2 The term of the ‘269 patent has been extended, under 35 USC § 154(b) by 697 days. The
697 days have been included in calculating the July 4, 2019 expiration date.

 

Regeneron Exhibit 1024.1125



US. Patent No. 7,060,269

Baca, et al.
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9. Statement Regarding Patent Claims Relative to Approved Product [§ l.740(a)(9)]

The statements below are made solely to comply with the requirements of3 7 C.F.R.
§ 1.740(a)(9). Applicant notes that, as the M.P.E.P. acknowledges, § 1. 740(a)(9) does not
require an applicant to show whether or how the listed claims would be infiinged, and that this
question cannot be answered without specific knowledge concerning acts performed by third
parties. As such, these comments are not an assertion or an admission ofApplicant as to the
scope ofthe listed claims, or whether or how any ofthe listed claims would be infringed. literally
or under the doctrine ofequivalents, by the manufacture, use, sale, offerfor sale or the
importation ofany product.

(a) At least claim 1 of US. Patent No. 7,060,269 (“the ‘269 patent”) claims the active
pharmaceutical ingredient in the approved product or a method that may be used
to make or use that ingredient.

(b) Pursuant to M.P.E.P. § 2753 and 37 CPR. § 1.740(a)(9), the following
explanation is provided which shows how the above—listed claim of the ‘269

patent claims a method of using the approved product.

(1) Description ofthe approvedproduct and its method ofuse

The approved product is described in Section 11 of the approved label for
LUCENTISTM as follows, a copy of which is provided as Attachment A.

LUCENTISTM (ranibizumab injection) is a recombinant humanized lgGl
kappa isotype monoclonal antibody fragment designed for intraocular use.
Ranibizumab binds to and inhibits the biologic activity of human vascular
endothelial growth factor A (VEGF-A). Ranibizumab has a molecular

weight of approximately 48 kilodaltons and is produced by an E. coli
expression system in a nutrient medium containing the antibiotic
tetracycline. Tetracycline is not detectable in the final product.

LUCENTISTM is a sterile, colorless to pale yellow solution in a single-use
glass vial. LUCENTISTM is supplied as a preservative-free, sterile solution

in a single-use glass vial designed to deliver 0.05 mL of 10 mg/mL
LUCENTISTM aqueous solution with 10 mM histidine HCL, 10% a, a-
trehalose dihydrate, 0.01% polysorbate 20, pH 5.5.

Ranibizumab is firrther characterized in a scientific reference by Chen et
al. published in 1999 in the Journal of Molecular Biology (JMB) entitled
“Selection and Analysis of an Optimized Anti-VEGF Antibody: Crystal Structure
of an Affinity-matured Fab in Complex with Antigen.” 3 For example, the heavy
 

3 293:865-881 (1999) (Attachment E)
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and light chain sequences of ranibizumab, designated as Y0317 in the article, are
displayed in Figure 1. In addition, the article provides data regarding the binding
affinity ofthe Y0317 antibody fragment to VEGF. See, e.g., Table 6 on p. 870.

(2) Claim 1

Claim 1 of the ‘269 patent reads as follows:

1. A method for inhibiting VEGF-induced angiogenesis in a subject,
comprising administering to said subject an effective amount of a
humanized anti-VEGF antibody which binds human VEGF with a
Kdvalue of no more than about 1x10'8 M, said humanized anti-

VEGF antibody comprising a heavy chain variable domain

sequence of SEQ ID NO:116 and a light chain variable domain
sequence of SEQ ID NO:1 15.

Comparison ofRanibizumab t0 the limitations ofclaim 1

Claim 1 pertains to a method of inhibiting VEGF-induced angiogenesis in a
subject by administering an effective amount of a humanized anti-VEGF antibody
that binds to human VEGF at a defined Kd value and that contains designated
light and heavy chain variable domains. Applicant asserts that the use of
ranibizumab for the treatment of age-related macular degeneration falls within the
scope of claim 1 for at least the following reasons.

According to the label, ranibizumab is a humanized anti-VEGF antibody fragment
that has been found effective in the treatment of patients with neovascular (wet)
age-related macular degeneration. Ranibizumab binds to and inhibits the

biological activity of human vascular endothelial growth factor A (VEGF-A),
which has been shown to cause neovascularization and leakage in models of
ocular angiogenesis. The binding of ranibizumab to VEGF-A prevents the
interaction of VEGF-A with its receptors on the surface of endothelial cells,
reducing endothelial cell proliferation, vascular leakage, and new blood vessel
formation (i.e., angiogenesis). See Label 111111 and 12.1. Accordingly,
administration of an effective amount of ranibizumab inhibits VEGF-induced

angiogenesis in a subject to which it is administered. Applicant notes that the
term “antibody” as defined in the ‘269 patent includes, in addition to full-length
antibodies, antibody fragments such as Fab, Fab’, F(ab); and Fv as long as the
fragments exhibit the desired biological activity, i.e., binding to human VEGF
(See, e.g., Col 8, lines 43-54). Ranibizumab, being a Fab fragment that binds
human VEGF, falls within the scope ofthe term “antibody” as it is used in claim
1.

Claim 1 also pertains to administering an effective amount of a humanized anti-
VEGF antibody which binds human VEGF with a Kdvalue of no more than about
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1x10'8, wherein the antibody contains the variable light and heavy chains of SEQ
ID NOS: 115 and 116. The article by Chen et al presents data demonstrating that

ranibizumab (designated as Y0317x) does, in fact, bind human VEGF with a K,
value of no more than about 1x10' M. For example, Table 6 on page 870 of the
reference shows that ranibizumab has a Kdvalue of about 1.4 x1 0-10 and thus falls

within the scope of claim 1. Finally, Figures 10A and 108 ofthe ‘269 patent
provide the sequence of the light chain variable and heavy chain variable domains
of, inter alia, ranibizumab (noted therein as Fab Y0317). The light chain variable
and heavy chain variable domains depicted in Figures 10A and 108 are identical
to SEQ ID N02115 and SEQ ID N021 16, respectively, ofthe ‘269 patent.
Accordingly, ranibizumab contains the heavy chain variable domain (SEQ ID
N011 16) and the light chain variable domain (SEQ ID N021 15) recited in claim 1.

For at least the reasons discussed above, claim 1 of the ‘269 patent covers, inter
alia, a method of using the approved drug product, ranibizumab.
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10. Relevant Dates Under 35 U.S.C. § 156 for Determination of Applicable Regulatory
Review Period [§ 1.740(a)(10)]

(a) Patent Issue Date

US. Patent No. 7,060,269 was issued on June 13, 2006.

(b) IND Effective Date [35 US. C. § l56(g)(1)(B)(i); 37 C.F.R. § 1. 740(a)(10)(1)(A)]

The date that an exemption under § 505(i) of the Federal Food, Drug and
Cosmetic Act became effective (i. e. , the date that an investigational new drug
application (“IND”) became effective) for LUCENTIS TM (referred to as
“Humanized Monoclonal Antibody Fragment (rhuFab V2)(E. coli, Genentech) to
Vascular Endothelial Growth Factor (VEGF), lntravitreal”) was October 7, 1999.
The [ND was assigned number BB-IND # 8633. A copy of the letter from the
FDA reflecting the effective date of the IND is provided in Attachment E. The
application date for the IND was October 6, 1999.

(c) BLA Submission Date [35 US. C. § 156(g)(1)(B)(i); 37 C.F.R.
§1.740(a)(10)(i)(B)]

The BLA was submitted by Genentech to the FDA on December 29, 2005. The
BLA was assigned number BL# 125156/0. A copy of the letter from the FDA
acknowledging receipt of the BLA and reflecting the BLA submission date is
provided in Attachment F.

(d) BLA Issue Date [35 US. C. § 156(g)(1)(B)(ii); 37 CFR. § 1. 740(a)(10)(i)(C)]

The FDA approved biologic license application 125156/0 authorizing the
marketing of LUCENTISTM on June 30, 2006. LUCENTISTM was approved under
Department of Health and Human Services (DHHS) U.S. License No. 1048. A
copy of the approval letter from the FDA is provided as Attachment B.
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11. Summary of Significant Events During Regulatory Review Period [§ 1.740(a)(11)]

Pursuant to 37 C.F.R. § 1.740(a)(11), the following provides a brief description of the
activities of Genentech, Inc., before the FDA in relation to the regulatory review of LUCENTISTM.
The brief description lists the significant events that occurred during the regulatory review period
for the approved product. In several instances, communications to or from the FDA are

referenced. Pursuant to 37 C.F.R. § l.740(a)(11), 21 C.F.R. § 60.20(a), and M.P.E.P. § 2753,
copies of such communications are not provided in this application, but can be obtained from
records maintained by the FDA.

- On October 6, 1999, Genentech submitted to FDA (See Attachment E) an
investigational new drug application for a recombinant humanized monoclonal

antibody fragment (rhuFab V2, now known'as ranibizumab) against Vascular
Endothelial Growth Factor (VEGF). The antibody was developed as a potential
new therapeutic in treating patients with the exudative (wet or neovascular) form
for age-related macular degeneration (AMD).

- On October 7, 1999 FDA made BB-IND #8633 effective via a communication

mailed to Genentech on October 13, 1999 (See Attachment E). According to the
FDA, initiation of trials could begin 30 days after October 7, 1999.

- The first human clinical trial (Phase I) was initiated on February 8, 2000 followed
by Phase 11 human trials and Phase 111 human trials, some of which remain
ongoing at the time of this application.

- On February 5, 2002, representatives of Genentech and the FDA (CBER and
CDER) participated in a Type C meeting to discuss the proposed clinical
development plan for ranibizumab in AMD.

- On October 31, 2002 representatives of Genentech and FDA (CBER and CDER)
participated in an Type B End-of—Phase 11 meeting.

- Beginning in approximately March 2003, and continuing at the time of this
application, Phase III studies have been conducted. The three Phase III trials

forming the basis of the Biologics License Application (BLA), FVF2598g,
FVF25 87g, and FVF3192g are studies of two year duration with primary
endpoints of one year. FVF25 87g and FVF3192g, along with extension study
FVF3426g and safety study FVF3689g, remain ongoing at the time of this
application.

- On September 21, 2005 representatives of Genentech and CDER participated in a
Type B Pre-BLA submission meeting to discuss information requirements for the
BLA.
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- Genentech submitted a BLA for ranibizumab for the treatment of patients with
wet AMD on December 29, 2005. (See Attachment F)

- FDA acknowledged receipt of the BLA for ranibizumab via a communication

mailed to Genentech dated January 27, 2006. The letter indicated that FDA had

assigned the Submission Tracking Number (STN) of BL #125156/0 to the BLA
(See Attachment F).

- By way of a communication mailed to Genentech on March 14, 2006 FDA made

Genentech aware that the BLA for ranibizumab was filed on February 28, 2006
and that FDA had assigned a user fee goal date of June 30, 2006 (See Attachment
G).

- On June 30, 2006 FDA approved BLA 125156/0, issuing marketing authorization
for LUCENTISTM (See Attachment B).
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12. Statement Concerning Eligibility for and Duration of Extension Sought Under 35
U.S.C. §156 [37 C.F.R. §1.740(a)(12)]

(a) In the opinion of the Applicant, US. Patent No. 7,060,269 is eligible for an
extension under § 156 because:

(i) one or more claims of the ‘269 patent claim the approved product or a
method of making or using the approved product;

(ii) the term of the ‘269 patent has not been previously extended on the basis
of § 156;

(iii) the ‘269 patent has not expired;

(iv) no other patent has been extended pursuant to § 156 on the basis of the

regulatory review process associated with the approved product,
LUCENTISTM;

(v) there is an eligible period of regulatory review by which the patent may be
extended pursuant to § 156;

(vi) the applicant for marketing approval exercised due diligence within the
meaning of § 156(d)(3) during the period of regulatory review;

(vii) the present application has been submitted within the 60-day period
following the approval date of the approved product, pursuant to § 156(c);
and

(viii) this application otherwise complies with all requirements of 35 U.S.C.
§ 156 and applicable rules and procedures.

(b) The period by which the term of the ‘269 patent is requested by Applicant to be
extended is 17 days.

(c) The requested period of extension of term for the ‘269 patent corresponds to the
regulatory review period that is eligible for extension pursuant to § 156, based on
the facts and circumstances of the regulatory review associated with the approved
product LUCENTISTM and the issuance of the patent. The period was determined as
follows.

(i) The relevant dates for calculating the regulatory review period, based on
the events discussed in the section above, are the following.
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Exemption under FDCA § 505(i)

became effective October 7, 1999

Biologics License Application (BLA)

under PHSA § 351 was filed December 29, 2005

Patent was granted June 13, 2006

BLA was approved June 30, 2006

(ii) The ‘269 patent was granted after the period specified in § 156(g)(1)(B)(i)
(i. e., the period from the date of the grant of the exemption under § 505(i)
ofthe FDCA until the date of submission ofthe BLA). Pursuant to
§ 156(c), the calculated regulatory review period therefore does not
include a component of time between when the IND became effective and
when the BLA was submitted.

(iii) The patent was granted during the period specified in § 156(g)(1)(B)(ii)
(i. e., the period from the date of submission of the BLA until the date of

approval). The regulatory review period underp§ 156(b) therefore includes
a component equal to the total number of days in that period that are after
the issuance of the patent (17 days).

(iv) The period determined according to § 156(b), (c), and (g)(1) for the
approved product (i. e., the number of days following the date of patent
issuance until the approval of the BLA) is 17 days.

(v) The ‘269 patent will expire on July 4, 2019.

(vi) The date of approval of the approved product is June 30, 2006.

(vii) The date that is fourteen years from the date of approval of the approved
product is June 30, 2020.

(viii) The period measured from the date the patent expires (i. e., July 4, 2019)
until the end of the fourteen-year period specified in §156 (c)(3) (i.e., June
30, 2020) is approximately 361 days.

(ix) The number of days in the regulatory review period determined pursuant
to § 156(g)(1)(B)(ii) does not exceed the number of days that the patent
may be extended pursuant to §156(c)(3). As such, the period by which the
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patent may be extended is not limited by the fourteen-year rule of
§156(c)(3).

(x) The ‘269 patent issued after the effective date of Public Law No. 98-417.

As such, the two- or three-year limit of 35 U.S.C. § 156(g)(6)(C) does not
apply.

13. Statement Pursuant to 37 C.F.R. § l.740(a)(13)

Pursuant to 37 C.F.R. § l.740(a)(l3), Applicant acknowledges its duty to disclose to the
Director of the PTO and to the Secretary of Health and Human Services any information which
is material to the determination of entitlement to the extension sought, particularly as that duty is
defined in 37 C.F.R. § 1.765. '

14. Applicable Fee [§ 1.740(a)(14)]

Our check in payment of the fee prescribed in 37 C.F.R. § 1.200) for a patent term
extension application under 35 U.S.C. § 156 accompanies this application. Please deduct any
additional required fees from, or credit any overpayments to our deposit account no. 18-1260.

15. Name and Address for Correspondence [§ 1.740(a)(14)]

Please direct all inquiries, questions, and communications regarding this application for
term extension to:

Jeffrey P. Kushan
SIDLEY AUSTIN LLP

1501 K Street, NW.

Washington, DC. 20005
Phone: 202-736-8914

Fax: 202-736-811 1

email: jkushan@sidley.com

The correspondence address for US. Patent No. 7,060,269 is unchanged for all other purposes. A
Power of Attorney granted to the undersigned by the patent assignee, a copy of which is included
with this application as Attachment H, accompanies this communication.
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Two additional copies of this application are enclosed, in compliance with 37 CPR.
§ 1.740(b).

Sincerely,

Jeffrey P. Kushan

Attorney for Applicant

Registration No. 43,401

Sidley Austin LLP

1501 K Street, NW.

Washington, DC. 20005

Dated: Augusta/24 , 2006
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HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed

to use LUCENTIS safely and effectively. See full
prescribing information for LUCENTIS.

LUCENTISTM (ranibizumab injection)

Initial U.S. Approval: 2006

----------------- INDICATIONS AND USAGE-------------------

LUCENTIS is indicated for the treatment of patients with
neovascular (wet) age-related macular degeneration (I).

------------ DOSAGE AND ADMINISTRATION------~--------

0 FOR OPHTHALMIC IN'I‘RAVITREAL INJECTION

ONLY (2.I)

0 LUCENTIS 0.5 mg (0.05 mL) is recommended to be

administered by intravitreal injection once a month (2.2 .

0 Although less effective. treatment may be reduced to one

injection every three months after the first four injections
if monthly injections are not feasible. Compared to
continued monthly dosing, dosing every 3 months will
lead to an approximate 5-Ietter (I-line) loss of visual

acuity benefit, on average, over the following 9 months.
Patients should be evaluated regularly (2.2 .

FULL PRESCRIBING INFORMATION: CONTENTS*
I INDICATIONS AND USAGE

2 DOSAGE AND ADMINISTRATION

2.] General Dosing Information
2.2 Dosing
2.3 Preparation for Administration
2.4 Administration

2. Stability and Storage
DOSAGE FORMS AND STRENGTHS
CONTRAINDICATIONS
4.1 Ocular or Periocular Infections

4.2 Hypersensitivity
5 WARNINGS AND PRECAUTIONS

5.l Endophthalmitis and Retinal
Detachments

5.2 Increases in Intraocular Pressure
5.3 Thromboembolic Events

6 ADVERSE REACTIONS

6.] Injection Procedure

6.2 Clinical Studies Experience - Ocular
Events ‘

6.3 Clinical Studies Experience — Non-
Ocular Events

6.4 lmmunogenicity
7 DRUG INTERACTIONS

8 USE IN SPECIFIC POPULATIONS

U.S. BLA (BL125156) Ranibizumab injection

5U

------------- DOSAGE FORMS AND STRENGTHS------------

0 10 mg/mL single-use via] (3)

--------------------- CONTRAINDICATIONS---------~~----.----

0 Ocular or periocular infections (4. l)

' Hypersensitivity (4.2)

-------------- WARNINGS AND PRECA UTIONS--------------

0 Endophthalmitis and retinal detachments may occur
following intravitreal injections, Patients should be

monitored during the week following the injection (5 I).

0 Increases in intraocular pressure have been noted within
60 minutes of intravitreal injection (52).

----------------.----ADVERSE REACTIONS---------------------

The most common adverse reactions (reported 2 6‘7r higher in
LUCENTlS-treated subjects than control subjects) are
conjunctival hemorrhage. eye pain. vitreous floaters. increased

intraocular pressure. and intraocular inflammation (62).

To report SUSPECTED ADVERSE REACTIONS, contact
Genentech at 1-888-835—2555 or FDA at l-800-FDA-1088
or www.fda.gov/medwatch.

See Section 17 for PATIENT COUNSELING -
INFORMATION.

8.I Pregnancy
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use

8.6 Patients with Renal Impairment
8.7 Patients with Hepatic Dysfunction

10 OVERDOSAGE
11 DESCRIPTION

l2 CLINICAL PHARMACOLOGY
l2.l Mechanism of Action

12.2 Pharmacodynamics
12.3 Pharmacokinetics

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis,
Impairment of Fertility

14 CLINICAL STUDIES

14.] Study 1 and Study 2
14.2, Study 3

16 HOW SUPPLIED/STORAGE AND
HANDLING

l7 PATIENT COUNSELING INFORMATION

* Sections or subsections omitted from the Full Prescribing
Information are not listed.
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

LUCENTIS is indicated for the treatment ofpatients with
neovascular (wet) age-related macular degeneration.

2 DOSAGE AND ADMINISTRATION

2.1 General Dosing Information
FOR OPHTHALMIC INTRAVITREAL INJECTION ONLY.

2.2 Dosing

LUCENTIS 0.5 mg (0.05 mL) is recommended to be

administered by intravitreal injection once a month.

Although less effective, treatment may be reduced to one

injection every three months after the first four injections if
monthly injections are not feasible. Compared to continued
monthly dosing, dosing every 3 months will lead to an

approximate 5-letter (l-line) loss of visual acuity benefit. on
average, over the following 9 months. Patients should be

evaluated regularly [see Clinical Studies (14.2)].

2.3 Preparation for Administration
Using aseptic technique. all (0.2 mL) of the LUCENTIS vial

contents are withdrawn through a 5-micron l9-gauge filter
needle attached to a l-cc tuberculin syringe. The filter needle
should be discarded after withdrawal of the vial contents and

should not be used for intravitreal injection. The filter needle

should be replaced with a sterile 30-gaugex l/2-inch needle
for the intravitreal injection. The contents should be expelled
until the plunger tip is aligned with the line that marks
0.05 mL on the syringe.

2.4 Administration

The intravitreal injection procedure should be carried out
under controlled aseptic conditions, which include the use of

sterile gloves. a sterile drape, and a sterile eyelid speculum (or
equivalent). Adequate anesthesia and a broad-spectrum
microbicide should be given prior to the injection.

Following the intravitreal injection, patients should be
monitored for elevation in intraocular pressure and for
endophthalmitis. Monitoring may consist of a check for

perfusion of the optic nerve head immediately after the
injection, tonometry within 30 minutes following the injection,
and biomicroscopy between two and seven days following the
injection. Patients should be instructed to report any
symptoms suggestive ofendophthalmitis without delay.

Each vial should only be used for the treatment ofa single eye.
If the contralateral eye requires treatment. a new vial should

be used and the sterile field. syringe. gloves. drapes, eyelid
speculum, filter, and injection needles should be changed
before LUCENTIS is administered to the other eye.

No special dosage modification is required for any of the
populations that have been studied (e.g., gender. elderly).

U.S. BLA (BL125156) Ranibizumab injection

2.5 Stability and Storage
LUCENTIS should be refrigerated at 2°~8°C (36“-46°F). DO

NOT FREEZE. Do not use beyond the date stamped on the
label. LUCENTIS vials should be protected from light. Store
in the original carton until time ofuse.

3 DOSAGE FORMS AND STRENGTHS

Single-use glass vial designed to deliver 0.05 mL of
10 mg/mL.

4 CONTRAINDICATIONS

4.1 Ocular or Periocular Infections

LUCENTIS is contraindicated in patients with ocular or
periocular infections.

4.2 Hypersensitivity
LUCENTIS is contraindicated in patients with known

hypersensitivity to ranibizumab or any of thc excipients in
LUCENTIS.

5 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal Detachments
lntravitreal injections. including those with LUCENTIS. have

been associated with endophthalmitis and retinal detachments.
Proper aseptic injection technique should always be used
when administering LUCENTIS. In addition, patients should
be monitored during the week following the injection to
permit early treatment should an infection occur [see Dosage
and Adliit'nislralian (2.3, 2.4) and Pam-n! Counseling
ln/kn'nmlion (17)].

5.2 Increases in Intraocular Pressure

Increases in intraocular pressure have been noted within
60 minutes ofintravitreal injection with LUCENTIS.

Therefore, intraocular pressure as well as the perfusion of the
optic nerve head should be monitored and managed
appropriately [see Dosage and Administration ( 2.4 )1.

5.3 Thromboembolic Even‘ts

Although there was a low rate (<4%) of arterial
thromboembolic events observed in the LUCENTIS clinical
trials. there is a theoretical risk of arterial thromboembolic

events following intravitreal use of inhibitors of VEGF [see
.'\L/i't'r\‘c RCIK'l/UIIA‘ (6.3)].

6 ADVERSE REACTIONS

6.1 Injection Procedure

Serious adverse events related to the injection procedure have

occurred in <0. l % of intravitreal injections, including
endophthalmitis [see Warnings and I’rce‘uulinnx (5. H],

rhegmatogenous retinal detachments. and iatrogenic traumaticcataracts.

6.2 Clinical Trials Experience - Ocular Events

Other serious ocular adverse events observed among
LUCENTIS-treated patients occurring in <2% of patients
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included intraocular inflammation and increased intraocular

pressure [see ll't‘lrningx um/ Pn-cuulimis (5. l. 5.2)].

The available safety data include exposure to LUCENTIS in
874 patients with neovascular agevrelated macular
degeneration in three double-masked, controlled studies with

dosage regimens of 0.3 mg (375 patients) or 0.5 mg
(379 patients) administered monthly by intravitreal injection
(Studies I and 2) [see Clinical Srmlicx (/4, I)! and dosage
regimens of0.3 mg (59 patients) or 0.5 mg (6l patients)
administered once a month for 3 consecutive doses followed

by a dose administered once every 3 months (Study 3)
[See Clinical Slut/[at (14.2)].

Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in one clinical trial

ofa'drug cannot be directly compared with rates in the clinical

trials of the same or another drug and may not reflect the rates
observed in practice.

Table 1 shows the most frequently reported ocular adverse
events that were reported with LUCENTIS treatment. The
ranges represent the maximum and minimum rates across all

three studies for control, and across all three studies and both
dose groups for LUCENTIS.

Table 1

LUCENTIS—
77%43%

37%—I7%

Vitreous floaters 32%-3%

Retinal hemorrhae 26%-15%

lntraocularuressureincreased 24%~8%
Vitreousdetachment 22%-7%

lntraocularinflammation l8%-5%
|9%—4%

I6%-5%

l9%-6% 14%-6%

17%-3%

l3%-0%

14%-0%

13%-3%

ubretinalfibrosis 13%-0%
eremia 10%-5%

10%-3%

Visual acuity
blurred/decreased [7170-496 2470-109?)

Detachment of the retinal l [704% 15%_3%t_ment e-tthellum

EBB!— 10%-3% 8%-5%
Ocular discomfort 8%-0% 5%-O%

9%-0% 7%-0%

Postenor capsul 8%-0% 5%_0%o-acification

9%-l% I|%-3%

U.S. BLA (BL125156) Ranibizumab injection
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6.3 Clinical Trials Experience — Non-Ocular Events
Table 2 shows the most frequently reponed non-ocular

adverse events with LUCENTlS treatment. The ranges
represent the maximum and minimum rates across all three

studies for control, and across all three studies and both dose
groups for LUCENTIS.

Table 2

LUCENTlS

23% 5%

Sinusitis

Upper respiratory tract 15% 2% lO%-4%
infection

10%-1% 9%-0%

9%-4% 3%-5%

loan-2% S%-I% ‘

nsti

   —Control
23%-8‘7o

Adverse Event

Hypertension/elevated
blood -ressure

  
 

 

 
 

 
 
  

  
  
  

  
 
 

 
 
 

 

 
 

 
 

 

.— Z

8%-0%

w 8%-2% IO%-3%
7%-3%

The rate ofarterial thromboembolic events in the three studies

in the first year was 2.1% of patients (18 out of874) in the

combined group of patients treated with 0.3 mg or 0.5 mg
LUCENTlS compared with 1.1% of patients (5 out of441) in

the control arms ofthe studies. In the second year of Study l.
the rate of arterial thromboembolic events was 3.0% of

patients (14 out of 466) in the combined group of patients
treated with 0.3 mg or 0.5 mg LUCENTIS compared with
3.2% ofpatients (7 out of 216) in the control arm [see
Warnings and Prawn/tum (5.3)].

 

6.4 Immunogenicity

The pre-treatment incidence of immunoreactivity to
LUCENTIS was 0%-3% across treatment groups. After
monthly dosing with LUCENTIS for 12 to 24 months, low
titers of antibodies to LUCENTIS were detected in

approximately l%-6% of patients. The immunogenicity data
reflect the percentage of patients whose test results were
considered positive for antibodies to LUCENTIS in an

electrochemiluminescence assay and are highly dependent on
the sensitivity and specificity of the assay. The clinical
significance of immunoreactivity to LUCENTIS is unclear at

this time, although some patients with the highest levels of
immunoreactivity were noted to have iritis or vitritis.

7 DRUG INTERACTIONS
Drug interaction studies have not been conducted with
LUCENTIS.
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LUCENTIS intravitreal injection has been used‘adjunctivcly
with verteporfin photodynamic therapy (PDT). Twelve of 105
(1 1%) patients developed serious intraocular inflammation; in
10 of the 12 patients. this occurred when LUCENTIS was

administered 7 days (i 2 days) after verteporfin PDT.

8 USE IN SPEC[FIC POPULATIONS

8.1 Pregnancy
Pregnancy Category C. Animal reproduction studies have not
been conducted with ranibizumab. It is also not known

whether ranibizumab can cause fetal harm when administered

to a pregnant woman or can affect reproduction capacity.
LUCENTIS should be given to a pregnant woman only if
clearly needed.

8.3 Nursing Mothers
It is not known whether ranibizumab is excreted in human

milk. Because many drugs are excreted in human milk. and

because the potential for absorption and harm to infant growth
and development exists. caution should be exercised when

LUCENTIS is administered to a nursing woman.

8.4 Pediatric Use

The safety and effectiveness of LUCENTIS in pediatric
patients has not been established.

8.5 Geriatric Use

In the controlled clinical studies, approximately 94%
(822/879) of the patients randomized to treatment with

LUCENTIS were 2 65 years of age and approximately 68%
(601/879) were 2 75 years of age. No notable difference in

treatment effect was seen with increasing age in any ofthe
studies. Age did not have a significant effect on systemic
exposure in a population pharmacokinetic analysis after
correcting for creatinine clearance.

8.6 Patients with Renal Impairment
No formal studies have been conducted to examine the

pharmacokinetics of ranibizumab in patients with renal
impairment. Sixty-eight percent of patients (I 36 of 200) in the

population pharmacokinetic analysis had renal impairment
(46.5% mild. 20% moderate. and 1.5% severe). Reduction in

ranibizumab clearance is minimal in patients with renal
impairment and is considered clinically insignificant. Dose
adjustment is not expected to be needed for patients with renal
impairment.

8.7 Patients with Hepatic Dysfunction
No formal studies have been conducted to examine the

pharmacokinetics of ranibizumab in patients with hepatic
impairment. Dose adjustment is not expected to be needed for
patients with hepatic dysfunction.

10 OVERDOSAGE

Planned initial single doses of ranibizumab injection 1.0 mg
were associated with clinically significant intraocular

inflammation in 2 of 2 patients injected. With an escalating
regimen of doses beginning with initial doses of ranibizumab

U.S. BLA (BL125156) Ranibizumab injection

injection 0.3 mg. doses as high as 2.0 mg were tolerated in
15 of 20 patients.

11 DESCRIPTION

LUCENTlSTM (ranibizumab injection) is a recombinant

humanized lgGl kappa isotype monoclonal antibody fragment
designed for intraocular use. Ranibizumab binds to and

inhibits the biologic activity of human vascular endothelial
growth factor A (VEGF-A). Ranibizumab has a molecular

weight of approximately 48 kilodaltons and is produced by an
E. coli expression system in a nutrient medium containing the
antibiotic tetracycline. Tetracycline is not detectable in the
final product.

LUCENTIS is a sterile. colorless to pale yellow solution in a
single-use glass vial. LUCENTIS is supplied as a
preservative~free. sterile solution in a single-use glass vial
designed to deliver 005 mL of 10 mg/mL LUCENTIS
aqueous solution with 10 mM histidine HCl.

10% a, a-trehalose dihydrate, 0.01% polysorbate 20. pH 5.5.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Ranibizumab binds to the receptor binding site of active forms
of VEGFA. including the biologically active. cleaved form of
this molecule. VEGFW. VEGF-A has been shown to cause
neovascularization and leakage in models ofocular

angiogenesis and is thought to contribute to the progression of
the neovascular form of age-related macular degeneration
(AMD). The binding of ranibizumab to VEGF~A prevents the
interaction of VEGF-A with its receptors (VEGFRl and

VEGFRZ) on the surface of endothelial cells, reducing
endothelial cell proliferation, vascular leakage, and new blood
vessel formation.

12.2 Pharmacodynamics

Neovascular AMD is associated with foveal retinal thickening
as assessed by optical coherence tomography (OCT) and

leakage from CNV as assessed by fluorescein angiography.

In Study 3. foveal retinal thickness was assessed by OCT in
1 18/184 patients. OCT measurements were collected at

baseline. Months 1, 2. 3. 5. 8. and 12. in patients treated with

LUCENTIS. foveal retinal thickness decreased. on average,
more than the sham group from baseline through Month 12.
Retinal thickness decreased by Month 1 and decreased further
at Month 3. on average. Foveal retinal thickness data did not

provide information useful in influencing treatment decisions
[see (.‘Iinit'ul .S'Imlitrx (14.2)].

in patients treated with LUCENTIS. the area of vascular

leakage. on average, decreased by Month 3 as assessed by
fluorescein angiography. The area of vascular leakage for an -
individual patient was not correlated with visual acuity.

12.3 Pharmacokinetics

In animal studies, following intravitreal injection. ranibizumab

was cleared from the vitreous with a half-life ofapproximately
3 days. After reaching a maximum at approximately 1 day.

Genentech, Inc.
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the serum concentration of ranibizumab declined in parallel
with the vitreous concentration. In these animal studies.
systemic exposure of ranibizumab is more than 2000-fold
lower than in the vitreous.

In patients with neovascular AMD, following monthly
intravitreal administration. maximum ranibizumab serum

concentrations were low (0.3 ng/mL to 2.36 ng/mL). These
levels were below the concentration of ranibizumab (l 1 ng/mL
to 27 ng/mL) thought to be necessary to inhibit the biological
activity of VEGF-A by 50%. as measured in an in vitro cellular
proliferation assay. The maximum observed serum

concentration was dose proportional over the dose range of
0.05 to 1.0 mg/eye. Based on a population pharmacokinetic
analysis. maximum serum concentrations of 1.5 ng/mL are
predicted to be reached at approximately l day after monthly
intravitreal administration of LUCENTIS 0.5 mg/eye. Based
on the disappearance of ranibizumab from serum, the estimated

average vitreous elimination half-life was approximately
9 days. Steady-state minimum concentration is predicted to be
0.22 ng/mL with a monthly dosing regimen. In humans. serum

ranibizumab concentrationsare predicted to be approximately
90,000-fold lower than vitreal concentrations.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of
Fertility

No carcinogenicity or mutagenicity data are available for
ranibizumab injection in animals or humans.

No studies on the effects of ranibizumab on fertility have beenconducted.

14 CLINICAL STUDIES

The safety and efficacy of LUCENTIS were assessed in three
randomized. double-masked. sham- or active-controlled
studies in patients with neovascular AMD. A total of

1323 patients (LUCENTIS 879. Control 444) were enrolled in
the three studies.

14.1 Study 1 and Study 2

In Study 1. patients with minimally classic or occult (without
classic) CNV lesions received monthly LUCENTIS 0.3 mg or
0.5 mg intravitreal injections or monthly sham injections.
Data are available through Month 24. Patients treated with
LUCENTIS in Study 1 received a mean of 22 total treatments

out of a possible 24 from Day 0 to Month 24.

In Study 2, patients with predominantly classic CNV lesions

received one ofthe following: 1) monthly LUCENTIS 0.3 mg
intravitreal injections and sham PDT; 2) monthly LUCENTIS
0.5 mg intravitreal injections and sham PDT: or 3) sham
intravitreal injections and active verteporfin PDT. Sham PDT
(or active verteporfin PDT) was given with the initial

LUCENTIS (or sham) intravitreal injection and every
3 months thereafter if fluorescein angiography showed
persistence or recurrence of leakage. Data are available
through Month 12. Patients treated with LUCENTIS in

U.S. BLA (BL125156) Ranibizumab injection

Study 2 received a mean of 12 total treatments out of a

possible 13 from Day 0 through Month 12.

In both studies. the primary efficacy endpoint was the
proportion of patients who maintained vision. defined as

losing fewer than 15 letters of visual acuity at 12 months
compared with baseline. Almost all LUCENTIS-treated

patients (approximately 95%) maintained their visual acuity.
34%-40% of LUCENTIS-treated patients experienced a
clinically significant improvement in vision. defined as
gaining 15 or more letters at 12 months. The size ofthe lesion
did not significantly affect the results. Detailed results are
shown in the tables below.

Table 3

 

 
 

 
 

 
  

Outcomes at Month 12 and Month 24in Stud
Estimated

Sham Difference

LUCENTIS

0.5 mg

Month n = 238 n = 240 (95% CI)“
Month 12 62% 95% 32%

Month 24 53% 90% 37%

Month 12 5% 34% 29%

Month 24 4% 33% 29%

(23%....)

Month 12 +7.2 (14.4) 17.5
(16.6) (14.8. 20.2)

(letters)

Month 24 -14.9 +6.6 (16.5) 21.1

(18.7) (18.1.2412)

(50)“

“ Adjusted estimate based on the stratified model.

b p<0.01.
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Table 4

Outcomes at Month 12 in Study 2

   

  
 

 

Verteporfin LUCENTlS Estimated

Outcome PDT 0.5 mg Difference
Measure n = 143 n = I40 (95% C1)u 

 
 

 
   

 

 

Loss of 64% 96% 33% (25%. 41%)
< 15 letters

in visual

acuit (%)" 
 Gain of 35% (26%, 44%)

2 15
letters in
visual

acuit (%)b
Mean

change in
visual

acuity

-9.5 (16.4) +1 1.3 (14.6)

(letters)

(81))"

“ Adjusted estimate based on the stratified model.
h p <00 1.

 

 
  
 
 

 

 

 
21.1 (17.5. 24.6) 
 

 
  
  
  
  

Figure 1

Mean Change in Visual Acuity from Baseline

to Month 24 in Study 1 and to Month 12 in Study 2
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+ LUCENTIS 0.5 mg (n=139)
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Patients in the group treated with LUCENTIS had minimal

observable CNV lesion growth. on average. At Month 12. the
mean change in the total area of the CNV lesion was
0.1-0.3 DA for LUCENTIS versus 2.3-2.6 DA for the controlarms.

The use of LUCENTIS beyond 24 months has not been
studied.

14.2 Study 3

Study 3 was a randomized, double-masked, sham-controlled,
two-year study designed to assess the safety and efficacy of
LUCENTIS in patients with neovascular AMD (with or
without a classic CNV component). Data are available -

through Month 12. Patients received LUCENTIS 0.3 mg or
0.5 mg intravitreal injections or sham injections once a month
for 3 consecutive doses, followed by a dose administered once
every 3 months. A total of 184 patients were enrolled in this

study (LUCENTIS 0.3 mg. 60; LUCENTIS 0.5 mg. 61: sham.
63): 171 (93%) completed 12 months ofthis study. Patients
treated with LUCENTIS in Study 3 received a mean of 6 total
treatments out ofpossible 6 from Day 0 through Month 12.

In Study 3. the primary efficacy endpoint was mean change in
visual acuity at 12 months compared with baseline

(see Figure 2). After an initial increase in visual acuity
(following monthly dosing), on average. patients dosed once
every three months with LUCENTIS lost visual acuity.
returning to baseline at Month 12. In Study 3. almost all
LUCENTIS—treated patients (90%) maintained their visual
acuity at Month 12.

Figure 2

Mean Change in Visual Acuity from Baseline to

Month 12 in Study 3

Study 3

(letters) 5(inou-3
U!MeanChangeinVisualAcuity

s» 
o 2 4 6 81012

Month

+ LUCENTISO.5mg(n=61)
o Sham (n=63)

16 HOW'SUPPLIED/STORAGE AND HANDLING
Each LUCENTlS carton. NDC 50242-080-01, contains one
2-cc glass vial of ranibizumab, one 5-micron.
l9-gauge x 1-1/2-inch filter needle for withdrawal of the vial

contents, one 30~gauge x l/2-inch injection needle for the
intravitreal injection, and one package insert [see Dosage and
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A(Imilulrlmlim: (2.4)]. VIALS ARE FOR SINGLE EYE USE
ONLY.

17 PATIENT COUNSELING INFORMATION

In the days following LUCENTlS administration, patients are
at risk ofdeveloping endophthalmitis. lfthe eye becomes red.
sensitive to light. painful. or develops a change in vision. the
patient should seek immediate care from an ophthalmologist
[see Wuruingx uml PI'('(‘(lll/i(!ll.\ (5. U].

LUCIENTISrM [ramblzumab Injection]
Manufactured by: 8277700
Genentech, Inc. LL1404
1 DNA Way , 4833801

South San Francisco, CA 94080-4990 FDA Approval Date:
June 2006

°2006 Genentech,
Inc.

US. BLA (BL125156) Ranibizumab injection Genentech, Inc.

 
Regeneron Exhibit 1024.1143



-/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Hea'th Service
"It’lllh 

Food and Drug Administration
Rockville. MD 20852

BLA 125156

Genentech, lnc.

Attention: Robert L. Garnick, PhD.

Senior Vice President, Regulatory Affairs, Quality & Compliance
1 DNA Way

South San Francisco, California 94080-4990

Dear Dr. Garnick:

We have approved your biologics’ license application for Lucentis (ranibizumab injection)
effective this date. You are hereby authorized to introduce or deliver for introduction into
interstate commerce, ranibizumab injection under your existing Department of Health and
Human Services US License No. 1048. Lucentis (ranibizumab injection) is indicated for the
treatment of patients with neovascular (wet) age-related macular degeneration.

Under this license, you are approved to manufacture ranibizumab drug substance at Genentech,
Inc., South San Francisco, California; fill the final formulated productat—

and label and package filled vials at Genentech, Inc., South San
Francisco, California. You may label your product with the proprietary name Lucentis and
market it in 10 mg/mL single use glass vials.

' We acknowledge receipt ofyour submissions dated December 29, 2005, and January 31,
February 10, 17,21, and 24, March 17, 23, and 31, April 10, and 28, May 5, 10, 25(2),
26(2), and 31, and June 1,5 (2), 6, 9, 13, 16, 23, 26, 27, 28 (3), and 29, 2006.

The final printed labeling (FPL) must be identical in content to the enclosed labeling text for
the package insert, submitted June 28, 2006; the immediate vial container submitted
March 31, 2006; and the carton labels submitted June 5, 2006. The statement “No US. standard
of potency” should be added with the next printing of carton labels. Marketing this product with
FPL that is not identical in content to the approved labeling text may render the product
misbranded and an unapproved new drug.

The dating period for formulated drug product shall be 18 months from the date of manufacture
when stored at 2°-8°C (36°—46°F). The date of manufacture shall be defined as the date of final

sterile filtration ofthe formulated drug product. The dating period for ranibizumab drug
substance shall be _when stored at -20 °C. '

You currently are not required to submit samples of future lots of Lucentis to the Center for
Drug Evaluation and Research (CDER) for release by the Director, CDER, under 21 CFR 610.2.
We will continue to monitor compliance with 21 CFR 610.1 requiring completion oftests for
conformity with standards applicable to each product prior to release of each lot.
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You must submit information to your biologics license application for our review and written
approval under 21 CFR 601.12 for any changes in the manufacturing, testing, packaging or
labeling of Lucentis, or in the manufacturing facilities.

All applications for new active ingredients, new dosage forms, new indications, new routes of

administration, and new dosing regimens are required to contain an assessment ofthe safety and
effectiveness ofthe product in pediatric patients unless this requirement is waived or deferred.
We are waiving the pediatric study requirement for this application.

The following are Postmarketing Studies that are subject to reporting requirements of
21 CFR 601.70:

1. Submit the final Clinical Study Report from Study FVF3689g by June 30, 2008.

. 2. Provide safety and efficacy data from a 2-year adequate and well-controlled clinical trial

ofa mutually acceptable design exploring multiple dosing frequencies of Lucentis.

Date of submission of protocol: November 14, 2008.

Date of start of study: September 21, 2009.

Date offinal clinical study report: April 1, 2013.

b)
. To detect and characterize immune responses to ranibizumab:

3. Develop and validate a confirmatory assay capable of detecting both IgG and lgM
isotype responses.

b. Develop and validate an assay to detect neutralizing anti-ranibizumab antibodies.

The assay methodology and validation reports: September 28, 2007.

4. To characterize further the immune response to ranibizumab, serum samples collected
in studies FVF2587g, FVF2598g, FVF3192g will be assayed using the validated
methods described above in Postmarketing Commitment #3. The data obtained will be

analyzed to discover and evaluate any association between immunoreactivity and
dosing frequency as well as any potential impact of immunoreactivity on efficacy or
safety outcomes.

The need for an additional clinical study will be determined based on the results from
the analysis described above.

Date of submission of protocol and statistical analysis plan: February 28, 2007.

Date of submission of final study report: September 30, 2008.
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The following are Postmarketing Studies that are not subject to reporting requirements of
2| CFR 601.70:

5. To revise release specifications, shelf-life specifications and in-process limits for

ranibizum‘ab drug substance and drug product afierlEl ”’nmercial manufacturing runs
to reflect increased manufacturing experience.

These revisions to the Quality control system, the corresponding data from the E3) (4)
commercial manufacturing runs and the analysis plan used to create the revisions

will be submitted as a supplement on or before June 30, 2008.

6. To perform additional Lucentis stability studies at 40°C using [on Exchan_e
Chromatography (IEC) to demonstrate that the corrective actions takenath
to address the atypical accelerated stability profile observed in the Lucentis 2005

qualification campaign have been sufficient.

Specifically, a one time stability study consisting offi (“centis Drug Product launchlots are placed at 40°C and tested by IEC at months. These 1%“

Lucentis Drug Product lots are derived from the following:

0 -0fthese Lucentis Drug Product lots are manufactured from distinct lots of
%

0 At leastfif‘fthese@lots are aliquoted and used to manufacture
[fifficentis drug product lots.

Data will be submitted as a supplement on or before March 31, 2007.

We request that you submit clinical protocols to your IND, with a cross-reference letter to this

biologics license application. Submit nonclinical and chemistry, manufacturing, and controls

protocols and all study final reports to this application. Please use the following designators to

label prominently all submissions, including supplements, relating to these postmarketing study
commitments as appropriate:

- Postmarketing Study Protocol

0 Postmarketing Study Final Report

0 Postmarketing Study Correspondence

0 Annual Report on Postmarketing Studies

For each postmarketing study subject to the reporting requirements of 21 CFR 601.70, you must

describe the status in an annual report on postmarketing studies for this product. The status report
for each study should include:

0 information to identify and describe the postmarketing commitment,

o the original schedule for the commitment,

o the status of the commitment (i.e. pending, ongoing, delayed, terminated, or

submitted),
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0 an explanation ofthe status including, for clinical studies, the patient accrual rate (i.e.

number enrolled to date and the total planned enrollment), and

o a revised schedule ifthe study schedule has changed and an explanation ofthe basis
for the revision.

As described in 2| CFR 601 .70(e), we may publicly disclose information regarding these

postmarketing studies on our Web site (http://www.fda.uov/cder/gmc/detault.htm). Please refer

to the April 2001 Draft Guidance for Industry: Reports on the Status of Postmarketing Studies —

Implementation of Section 130 of the Food and Drug Administration Modernization Act of 1997
(see htt3:x’r’www.tda.gov.:’cber/ ’dlns/ ost04040|.htm) for further information. 

You must submit adverse experience reports under the adverse experience reporting

requirements for licensed biological products (21 CFR 600.80). You should submit

postmarketing adverse experience reports to the Central Document Room, Center for Drug

Evaluation and Research, Food and Drug Administration, 5901-B Ammendale Road, Beltsville,

MD 20705-1266. Prominently identify all adverse experience reports as described in 21 CFR
600.80.

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse _

event reports that are received directly by the FDA. New molecular entities and important new

biologics qualify for inclusion for three years after approval. Your firm is eligible to receive

copies of reports for this product. To participate in the program, please see the enrollment

instructions and program description details at www.fda.gov/medwatch/report/mmghtm.

You must submit distribution reports under the distribution reporting requirements for licensed

biological products (21 CFR 600.81).

You must submit reports of biological product deviations under 21 CFR 600.14. You should

promptly identify and investigate all manufacturing deviations, including those associated with

processing, testing, packing, labeling, storage, holding and distribution. 1fthe deviation involves

a distributed product, may affect the safety, purity, or potency of the product, and meets the other

criteria in the regulation, you must submit a report on Form FDA-3486 to the Division of

Compliance Risk Management and Surveillance (HFD-330), Center for Drug Evaluation and

Research, Food and Drug Administration, 5600 Fishers Lane, Rockville, MD 20857. Biological

product deviations sent by courier or overnight mail should be addressed to Food and Drug

Administration, CDER, Office of Compliance, Division of Compliance Risk Management and

Surveillance, l-{FD-330, Montrose Metro 2,11919 Rockville Pike, Rockville, MD 20852.
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Please submit all FPL at the time ofuse and include implementation information on FDA Form

356h. Please provide a PDF-format electronic copy as well as original paper copies (ten for

circulars and five for other labels). In addition, you may wish to submit draft copies ofthe

proposed introductory advertising and promotional labeling with a cover letter requesting

advisory comments to the Food and Drug Administration, Center for Drug Evaluation and

Research, Division of Drug Marketing, Advertising and Communication, 5901-B Ammendale

Road, Beltsville, MD 20705-1266. Final printed advertising and promotional labeling should be

submitted at the time of initial dissemination, accompanied by a FDA Form 2253.

All promotional claims must be consistent with and not contrary to approved labeling. You

should not make a comparative promotional claim or claim of superiority over other products

unless you have substantial evidence to support that claim.

Please refer to http://www.l'dagov/cder/biologics/defaulthtm for important information

regarding therapeutic biological products, including the addresses for submissions.

lfyou have any questions, call Lori M. Gorski, Project Manager, at (301) 796-0722.

Sincerely,

Mark J. Goldberger, M.D., M.P.H.
Director

Office of Antimicrobial Products

Center for Drug Evaluation and Research

Enclosure
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Abbreviations used: CDR, complementarity— ‘

The Fab portion of a humanized antibody (Fab-12; IgG form known as
rhuMAb VEGF) to vascular endothelial growth factor (VEGF) has been
affinity-matured through complementarity-determirung region (CDR)
mutation, followed by affinity selection using monovalent. phage display.
After stringent binding selections at 37°C, With dissociation (off-rate)
selection periods of several days; high affinity variants were isolated
from CDR—Hl, H2, and H3 libraries. Mutations were combined to obtain'
cumulatively tighter-binding variants. The final variant identified here,—
Y0317, contained six mutations from the parental antibody. In vitro cell—
based assays show that four mutations yielded an improvement of about
loo-fold in potency for inhibition of VEGF—dependent cell proliferation
by this variant, consistent with the equilibrium binding constant deter-
mined from kinetics experiments at 37°C. Using X-ray crystallography,
we determined a high-resolution structure of the complex between VEGF
and the affinity-matured Fab fragment. The overall featurs of the bind-
ing interface seen previously with wild-type are preserved, and many
contact residues are maintained in precise alignment in the superimposed
structures. However, locally, we see evidence for improved contacts .
between antibody and antigen, and two mutations result in increased
van der Waals contact and improved hydrogen bonding; Site-directed
mutants confirm that the most favorable improvements as judged by
examination of the complex structure, in fact, have the greatest impact on
free energy of binding. In general, the final antibody has improved affi-
nity for several VEGF variants as compared with the parental antibody; .
however, some contact residues on VEGI= differ in their contribution to

the energetics of Fab binding. The results show that small changes even
in a large protein-protein binding interface can have significant effects on
the energetics of interaction.

© 1999 Academic Press

Keywords: angiogenesis; humanized antibody-antigen complex; affinity
maturation; phage display; X-ray crystallography

Introduction

determirungregioan-‘R, framework region; HuVliC,_ Angiogenic factors (Folkman 8: Klagsbrun,
human umbilical VEm endothehal C911; K553 ethbnum 1987), which stimulate endothelial cells leading to
dissociation constant determined at 25 °Ci mAb, IgG
form of monoclonal antibody; PBS, phosphate-buffered
saline; SPR, surface plasmon resonance; VEGF, vascular

new vascularization, have roles in such disease
states as cancer, rheumatoid arthritis, and macular

- ~ - - de eneration (reviewed by Fem, 1995; Folkmanendothehal growth factor, VEGF(109), receptor-binding g , '
fragment of veer with residues 8-109;VEGF(165), 1995; ll“lawful-9139 & Dvorak, 1997)- Vascular
VEGF form with residues 1-165.

E-mail address of the corresponding author:
hbl@gene‘.com

0022-2836/99/440865-17 $30.00/0

endothelial growth factor (VEGF), a heparin-bind-
ing protein initially identified from'pituitary'cells
(Ferrara & Henzel, 1989), is clearly a key angio-

© 1999 Academic Press
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genic factor in development as well as in certain
disease states, including the growth of solid tumors
(reviewed by Ferrara, 1999). A murine monoclonal
antibody, A.4.6.1, was found to block VEGF-

dependent cell proliferation in vitro and to
antagonize tumor growth in viva (Kim et al., 1993).
The murine mAb was previously humanized in
Fab form to yield a variant known as Fab-12
(Presta et al., 1997).; Both chimeric and humanized
antibodies retained high affinity binding to VEGF,
with an apparent equilibrium dissociation constant,
Kf', of 0.9 to 3 nM (Presta et al., 1997; Baca et al.,
1997; Muller et al., 1998a). The corresponding full-
length IgG form of this antibody, rhumAb VECF,
is being developed as a possible therapeutic agent
for the treatment of human solid tumors (Mordenti
et al., 1999).

We became interested in obtaining higher affi-
nity variants of Fab-12 in order to test whether affi-

nity improvements of this antibody might improve
its potency and efficacy. Phage display of tandem-
ized libraries of antibodies and other proteins has
been extensively used to engineer proteins with
improved affinity and specificity (Lowman et al.,
1991; reviewed by Kay (5: Hoess, 1996; Rader &
Barbas, 1997; Griffiths & Duncan, 1998). In particu-

~ lar, a phage-based in vitro affinity maturation pro-
cess has been successful in improving the binding
affinity of antibodies previously identified from
traditional monoclonal or naive-library sources
(e.g. Hawkins et al., 1992; Marks et (11., 1992; Barbas
et al., 1994; Yang et al., 1995; Schier et al., 1996;
Thompson et al., 1996).

In previous work, the humanized anti-VEGF

antibody Fab-12 was adapted for improved mono- -
valent phage display through selection of a CDR-
L1 variant, designated Y0192 (Muller et al., 1998a).
To select target residues for randomization and
affinity optimization, we also previously screened
all CDR residues, as defined by a combination of
the hypervariable (Kabat et al., 1987) and structu-
rally defined (Chothia (S: Lesk, 1987) CDR residues.
Fab variants of Y0192 generated by alanine scan-
ning were analyzed for side-chain contributions to
antigen binding (Muller et al., 1998a). In addition, a
crystal structure of Fab-12 in complex with the
receptor-binding domain of VEGF, VEGF(109), was

, determined (Muller et al., 1998a). The results of
these studies showed that the antigen binding site
is almost entirely composed of residues from the
heavy chain CDRs, CDR-H1, H2, and H3. There-

fore, these CDRs appeared most likely to provide
the opportunity for improved binding interactions
with antigen.

Here, we describe the selection of an affinity-
improved anti-VEGF antibody by phage display
and off-rate selection. We show that the affinity-
matured antibody binds VEGF with at least 20-fold
improved affinity and inhibits VEGF—induced cell
proliferation with enhanced potency in a cell—based
assay. We also report the crystal structure of an
affinity-optimized antibody in complex with
VECF, to our knowledge, representing the first

Structure-function of an Optimized VEGF AntibodyN

\ reported structure of an in vitro affinity-matured
antibodyzantigen complex. The structure, together
with mutational analysis, shows that subtle
changes in the antibody-antigen interface account
for improved affinity.

Resuhs

Library design

We used the results of an alanine-scanning anal-
ysis, combined with a crystal structure of the wild-
type Fab fragment in complex with VEGF (Muller
et al., 1998a), to design targeted libraries within the

« antibody CDRs for random mutagenesis and affi-
nity selection. This strategy enabled us to construct
theoretically complete libraries with a small num-
ber of residues randomized in each-CDR Although
sites remote from the antigen-combining region. or
buried within the protein could modulate antigen
binding affinity indirectly and have in fact been

. exploited for affinity improvement (Hawkins et al.,
1993), clearly residues shown to be important by'
alanine scanning are useful starting points for
binding-affinity optimization (Lowman at £11., 1991;
Lowman 5: Wells, 1993). Furthermore, we
reasoned that by making mutations at residues of
the antibody CDRs which were known to affect

antigen binding and were located at or near points
of contact in the bound complex, we could mini-
mize the possibility of other indirect effects which
might alter stability, immunogenicity, or other
properties of the antibody.

Both Ala-scanning and crystallography (Muller
et al., 1998a) identified CDR-H3 as the predomi— ‘
nant contact segment for VEGF, consistent withthe
general observation that CDR-H3 is often key to
antigen binding (Chothia &: Lesk, 1987). Within
CDR-H3, residues Y95, P96, H97, Y98, Y99, 8100b,
H100c, W100d, Y100e, and F100f (numbering is as.
described by Kabat et al. (1987)), all showed effects
on binding over a range of twofold to >150-fold
when. mutated to Ala, and Ala substitution at

8100a caused a slight improvement in binding.
However, H100c, Y100e, and F100f were found to

have little or no direct contact with VEGF and pre-
sumed to havetindirect effects on binding. On the
other hand, Y95 and W100d have significant con-
tacts with VEGF, and Ala substitutions resulted in

no detectable binding to VEGF. TherefOre, these
residues were excluded from optimization. Inspec-
tion of the complex structure suggested that substi-
tutions at P96 and Y98 could be disruptive to the
antibody structure, while G100, where Ala

mutation had little effect, might tolerate further
substitutions. We therefore constructed a library
(YC81) which fully randomized positions H97,
Y99, G100, SlOOa, and 5100b, within CDR-HS.

Significant effects of Ala substitution were also
found in CDR-H2. Here, W50, 151, N52, T52a, Y53,
T54, T58 alanine mutants all showed >twofold loss

in binding affinity, with the greatest residue sur-
face area buried at positions W50, 151, Y53, and
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