
• \ 
'i3 • \ 

Asp Tyr Ala Met. se\r Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
3 40 45 

Glu Trp Val Ala Ile Ser Glu Asn Gly Gly Tyr Thr Arg Tyr 
5 SS 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 
65 70 75 

10 Lys Asn Thr Ala Ty Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
95 100 105 

15 
Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 

110 115 120 

'20 (2) INFORMATION NO:S : 

( i) SEQUENCE C TERISTICS : 
(A) LENGTH: amino acids 
(B) TYPE : am in acid 25y\ (D) TOPOLOGY : inear ,, 

(xi) SEQUENCE DESCR PTION : SEQ ID NO : S: 

Asp Ile Val Met Thr ln Ser His LY.s Phe Met Ser Thr Ser Val 
30 1 5 10 15 

Gly Asp Arg Val Ser le Thr Cys Lys Ala Ser Gln Asp Val Asn 
20 2S 30 

35 Thr Ala Val Ala Trp yr Gln Gln Lys Pro Gly His Ser Pro Lys 
35 40 4S 

Leu Leu Ile Tyr Ser la Ser Phe Arg Tyr Thr Gly Val Pro Asp 
so SS 60 

40 
Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 

65 70 75 

Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln 
45 80 85 90 

His Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

50 Ile Lys Arg Ala 
109 
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• ~~ • (2) INFORMATION SEQ ID N0 : 6 : 

(i ) SEQUENCE C CTERISTICS : 
( A) LENGTH: acids 
( B ) TYPE : 
(D) TOPOLOG linear 

( xi ) SEQ ID N0 : 6 : 

Glu Val Gln Ser Gly Pro Glu Leu Val Lys Pro 
1 10 

Ala Ser Leu Lys Ser Cys Thr Ala Ser Cly Phe Asn Ile 
25 

Asp Thr Tyr Ile Trp Val Lys Gln Arg Pro Clu Gln Cly 
40 

Clu Trp Ile Gly Ar Ile Tyr Pro Thr Asn Gly Tyr Thr Arg 
so 55 

Asp Pro Lys Phe I Lys Ala Thr Ile Thr Ala Asp Thr Gln Asp 
6:S 70 

Ser Asn Thr Ala I Leu Gln Val Ser Arg Leu· Thr Ser Glu Tyf 
85 

Thr Ala Val Tyr 
81 

~r 
Cys Ser Arg Trp Gly Gly Asp Cly Phe 

Ala Met Asp Tyr Gly Gln Gly Txp 
110 

(2) INFORMATION FOR SEQ ID N0 : 7 : 

( 1) SEQUENCE C~CTERISTICS: 
(A) LENGTH: j27 bases 
(B) TYPE: nucleic acid 

I 

(C) STRANDEqNESS : single 
(D) TOPOLOGY : linear 

I 

100 

Ala Ser 
115 

(xi ) SEQUENCE DESCRIPTION : SEQ ID N0 :7: 

TCCGATATCC iGCTGACCCA GTCTCCA 27 

(2) (::F:::::::: :~::~:s::c: : 
(A) LENGTH :I 31 bases 
(B) TYPE : rlucleic acid 

Val Thr Val Ser 

Gly 
15 

Lys 
30 

Leu 
45 

Tyr 
60 

Ser 
75 

Asp 
90 

Tyr 
105 

Ser 
120 
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(C) 
(D) 

•, ; 

STRAN
1
EDNESS : single 

TOPOLO : linear 

(xi) SEQUENCED SCRIPTION: SEQ IO N0 : 8: 

GTTTGATCT CAGCTTGGTA CCXXCXCCGA A 31 

(2) INFORMATION FOR SEQ ID N0:9 : 

(i) SEQUENCE HARACTERISTICS: 
(A) LENG 22 bases 
(B) TYPE: nucleic acid 
(C) ST EDNESS: singl e 
(0) TOPO GY: linear 

(xi) ESCRIPTION : SEQ IO N0 : 9: 

AGGTXXAXC GCAGXAGTCX GG 22 

(2) INFORMATION OR SEQ 10 NO:lO : 

(i) SEQUENCE CTERISTICS : 
(A) LENGTH : 34 bases 
(B) TYPE : ucleic acid 
(C) STRANO DNESS : single 
( D) TOPOLO Y: linear 

(xi) SEQUENCE 0 IO NO : lO : 

• 

TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 

(2) lNFORMATIO~ OR SEQ 10 NO:ll: 

( i) SEQUENCE 
(A) LENGT 
(B) TYPE: 
(C) STRAN 
(D) TOPO 

: 36 bases 
nucleic acid 
EDNESS : single 

Y: linear 

(xi) SEQUENCE ESCRIPTION: SEQ ID NO : ll: 

AGCCTATCTG CAAATG 36 
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(2) • ~~ 
SEQ ID NO : l2 : 

(i) SEQUENCE C CTERISTICS : 
(A) LENGTH : 36 bases 
{B) TYPE : cleic acid 
( C) STRANDE NESS : single 
(D) TOPOLOG : linear 

(xi) SEQUENCE D SEQ ID NO : l2 : 

. --

GTAGATAAAT CCAAATCTAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FR SEQ ID NO : l3 : 

(i) SEQUENCE C 
(A) LENGTH 
(B) TYPE : 
(C) STRAND 
( D) TOPOLO 

CTERISTICS : 

ucleic acid 
DNESS : single 
Y: linear 

(xi) SEQUENCE D SCRIPTION : SEQ ID NO:l3 : 

GTAGATAAAT CCTCTTCTAC AGCCTATCTG CAAATG 36 

(2) INFORMATION R SEQ IO NO : l4 : 

(i) SEQUENCE CTERISTICS : 
(A) LEN GT 
(B) TYPE: nucleic acid 
(C) s EDNESS: single 
(D) TOPO GY : linear 

(xi) SEQUENCE ESCRIPTION : SEQ IO NO : l4 : 

CTTATAAA TGTTTCCACC TATAACCAGA AATTCAAGGA TCGTTTCACG 50 

ATATCCGT G ATAAATCC 68 

(2 ) INFORMATION FOR SEQ ID NO:lS : 

(i) SEQUENC CHARACTERISTICS : 
(A) LEN TH : 30 bases 
( B) TYP : nucleic acid 
(C) ST DEDNESS : s ingle 
( D) TO OLOGY : linear 
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• .• --

CTATACCTCC GTCTGCATT CTGGAGTCCC 30 

(2) INFORMATION SEQ ID NO:l6: 

(i) SEQUENCE C CTERISTICS: 
(A) LENGTH: 07 amino acids 
(B) TYPE: am~o acid 
(0) TOPOLOGY: linear 

(xi) SEQUENCE DESC IPTION: SEQ ID NO : l6 : 

Asp Ile Gln Met Thr Gln Thr Thr Ser. Ser Leu Ser Ala Ser Leu 
1 s 10 15 

Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Arg 
20 25 30 

Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys 
35 40 45 

Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
so 55 60 

Lys Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile 
65 70 75 

Ser Asn Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln 
80 85 90 

Cly Asn Thr Leu Pro, Trp Thr Phe Ala Gly Gly Thr Lys Leu Glu 
95 100 105 

Ile ~~; I 
(2) INFORMATION FOR SEQ ID NO : i·7 : 

( 1) SEQUENCE C~CTERISTIC·~ : 
(A) LENGTH : /107 amino acids 
(B) TYPE : amino acid 

' (D) TOPOLOGY : linear . I 
(xi) SEQUENCE DESCRIPTION : SEQ ID N0 : 17: 

I 
Asp Ile Gln Met 'JJhr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 

1 Ls 10 15 

Gly Asp Arg Val r Ile Thr Cys Arg Ala Ser Gln Asp Ile Arg 
\20 . 25 30 
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• • Asn Tyr Leu Asn Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
40 45 

Leu Leu Ile Tyr Thr Ser Arg Leu Glu Ser Gly Val Pro Ser 
55 60 

Arg Phe Ser Gly Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile 
70 75 

Ser Ser Leu Gln Pr Glu Asp _Phe Ala Thr Tyr Tyr Cys Gln Gln 
8 85 90 

Gly Asn Thr Leu Pr Trp Tilr Phe Gly Gln Gly Thr Lys Vai Glu 

Ile Lys 
107 

(2) INFORMATION 

9 100 105 

EQ ID NO:l8 : 

(i) SEQUENCE C CTERISTICS : 
(A) LENGTH: 1 · 7 amino acids 
(B) TYPE : a.mi o acid 
(D) TOPOLOGY : linear 

(xi) IPTION : SEQ ID NO : l8 : 

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser 
20 25 30 

Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 

Leu Leu Ile Tyr 

Arg Phe Ser Gly 

Ser Ser Leu Gln 

Tyr Asn Ser Leu 

Ile Lys 
107 

35 40 45 

Ala ~er Ser Leu Glu Ser Gly Val Pro Ser 
55 60 

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
70 75 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
85 90 

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu 
100 105 
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(2) INFORMATION FOR SEQ ID NO;l9 : 

(i) SEQUENCE C CTERISTICS: 
(A) LENGTH: 9 amino acids 

5 (B) 
(D) 

(xi) SEQ ID N0:19 : 

10 Glu Val Gln Leu ln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 10 15 

Ala Ser Met Lys Ile er Cys Lys Ala Ser Gly Tyr Ser Phe Thr 
20 25 30 ' 

15 
Gly Tyr Thr Met Asn rp Val Lys Gln Ser His Gly Lys Asn Leu 

35 40 45 

Glu Trp Met Gly Leu le Asn Pro Tyr Lys Gly Val Ser Thr Tyr 
.,0 50 55 60 

Asn Gln Lys Phe Arg Phe Thr Ile Ser Lys Ala Thr Leu 
70 75 

25 Thr Val Asp Lys Ser S r Ser Thr Ala Tyr Leu Met Glu Leu Leu 
80 85 90 

Asn Ser Leu Thr Ser Asp Ser Ala Val Tyr Tyr Cys Ala Arg 
95 100 105 

30 v\ Ser Gly Tyr Tyr Ser Asp Trp Tyr Phe Asp Val Trp Gly 
115 120 

Ala Gly Thr Thr r Val Ser Ser 
35 129 

(2) INFORMATION FOR 

(i) SEQUENCE C TERISTICS : 
40 (A) LENGTH : acids 

(B) TYPE: ami 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESC IPTION : SEQ ID N0:20: 
45 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
l 5 10 15 

Gly Ser Leu Arg Le Ser Cys Ala Ala Ser Gly Tyr Ser Phe Thr 
50 

2\ 
25 30 

Gly Tyr Thr Met Val Arg Gln Ala Pro Gly Lys Gly Leu Asn Trp 
35 40 45 
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Glu Trp Val Ala Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr Tyr 

so 55 60 

Asn Gln Lys Phe Lys Asp Arg Phe Thr Ile Ser Val Asp Lys Ser 
5 65 70 75 

Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

10 Thr Ala Val Tyr Tyr Cys Ala Arg Ser Gly Tyr Tyr Gly Asp Ser 
95 100 lOS 

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

15 
Ser Ser 

122 

(2) INFORMATION 
?O 

(1) SEQUENCE C CTERISTICS : 
(A) LENGTH: 2 amino acids 
(B) o acid 
(D) linear 

25 
(xi) IPTION: SEQ ID NO: 21 : 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 s 10 lS 

30 

~\ Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Ser Tyr Ala Met Ser Trp Val Arg Gl n Ala Pro Cly Lys Cly Leu 
35 3S 40 45 

Glu Trp Val Ser Val Ile Ser Gly Asp Gly Gly Ser Thr Tyr Tyr 
so SS . 60 

40 Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser 

6J 70 75 

Lys Asn Thr Leu Ty Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

45 
Thr Ala Val Tyr Ty Cys Ala Arg Gly Arg Val Gly Tyr Ser Leu 

9 100 105 

Ser Gly Leu Tyr As Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
50 11 1 llS 120 

Ser Ser \ 
122 
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(2) INFORMATION FOR SEQ ID N0:22 : 

(i) SEQUENCE C CTERISTICS: 
(A) LENGTH: acids 

5 (B) 
(D) 

(xi) SEQ ID N0:22 : 

10 Gln Val Gln Leu Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 10 15 

Ala Ser Val Lys Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr 
25 30 

15 
Glu Tyr Thr Met His Trp Met Lys Gln Ser His Gly Lys Ser Leu 

35 40 45 

Glu Trp Ile Gly Cly Phe Asn Pro Lys Asn Gly Gly Ser Ser His 
-'l 50 55 60 

Asn Gln Arg Phe Met Asp Lys Ala Thr Leu Ala Val Asp Lys Ser 
65 70 75 

25 Thr Ser Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Glu Asp 
80 85 90 

Ser Gly Ile Tyr Tyr Cys Ala Arg Trp Arg Gly Leu Asn Tyr Gly 
95 100 105 

30 

Y" 
Phe Asp Val Arg Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr Val 

110 115 120 

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
35 125 130 135 

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Cly 
140 145 150 

40 Cys Leu Val Lys Asp yr Phe Pro Glu Pro Val Thr Val Ser Trp 
155 160 165 

Asn Ser Gly Ala Leu r Ser Gly Val His Thr Phe Pro Ala Val 
170 175 180 

45 
Leu Gln Ser Ser Cly eu Tyr Ser Leu Ser Ser Val Val Thr Val 

185 190 195 

Pro Ser Ser Ser Leu ly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
50 200 205 210 

His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
215 220 225 
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Ser Cys Asp Lys Th His Thr Cys Pro Pro Cys Pro Ala Pro Glu 
23 235 240 

Leu Leu Gly Gly Pr Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
5 24 250 255 

Asp Thr Leu Met Il Ser Arg Thr Pro Glu Val Thr Cys Val Val 
26 265 270 

10 Val Asp Val Ser Hi Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 
27 280 285 

Val Asp Gly Val Gl Val His Asn Ala Lys Thr Lys Pro Arg Glu 
29 295 300 

15 
Glu Gln Tyr Asn Thr Tyr Arg Val Val Ser Val Leu Thr Val 

310 315 

Leu His Gln Asp Leu Asn Gly Lys Glu Tyr Lys Cys .Lys Val ... ') 325 330 

Ser Asn Lys Ala Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys 
340 345 

25 Ala Lys Gly Gln Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
355 360 

Ser Arg Glu Glu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 
370 375 

30 

~\ Val Lys Gly Phe Ty Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
38 385 390 

Asn Gl y Gln Pro Gl Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu 
35 39 400 405 

Asp Ser Asp Gly S r Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 
4 0 415 420 

40 Lys Ser Arg Trp n Gln Gly Asn Val Phe Ser Cys Ser Val Met 
5 430 435 

His Glu Ala Leu Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
445 450 

45 
Ser Pro Gly Lys 

454 

(2) INFORMATION OR SEQ ID NO : 2 3 : 
50 

( 1 ) SEQUENCE 
(A) LENG - 557 amino acids 
(B) TYPE : am ino acid 
{D) TOPO~_GY : linear 
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\ 10-3 
I 

(xi) SEQUENCE DESCR I TION: SEQ ID N0:23 : 

His His Gln Val Gln L u Gln Gln Ser Gly Pro Glu Leu Val Lys 
l 5 10 15 

5 
Pro Gly Ala Ser Val L s Ile Ser Cys Lys Thr Ser Gly Tyr Thr 

20 25 30 

Phe Thr Glu Met Gly T p Ser Cys Ile Ile Leu Phe Leu Val Ala 
10 35 40 45 

Thr Ala Thr Gly Val.H s Ser Glu Val Gln Leu Val Glu Ser Gly 
so 55 60 

15 Gly Gly Leu Val Gln Gly Gly Ser Leu Arg Leu Ser Cys Ala 
65 70 75 

Thr Ser Gly Tyr Thr Glu Tyr Thr Met His Trp Met Arg 
80 85 90 

·o 
Gln Ala Pro Gly Lys ly Leu Glu Trp Val Ala Gly Ile Asn Pro 

95 100 105 

Lys Asn Gly Gly Thr er His Asn Gln Arg Phe Met Asp Arg Phe 
25 110 115 120 

Thr Ile Ser Val Asp Ser Thr Ser Thr Ala Tyr Ket Gln Ket 
125 130 135 

30 \/\ Asn Ser Leu Arg Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
140 145 150 

Trp Arg Gly Leu Asn Gly Phe Asp Val Arg Tyr Phe Asp Val 
155 160 165 

35 
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys 

170 175 180 

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser 
40 185 190 195 

Glu Ser Thr Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro 
205 210 

45 Glu Pro Val Thr Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly 
220 225 

Val His Thr Phe Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
235 240 

50 
Leu Ser Ser Val v Thr Val Thr Ser Ser Asn Phe Gly Thr Gln 

2 250 255 
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Thr Tyr Thr Cys Asn l Asp His Lys Pro Ser Asn Thr Lys Val 
260 265 270 

Asp Lys Thr Val Glu rg Lys Cys Cys Val Thr Cys Pro Pro Cys 
5 275 280 285 

Pro Ala Pro Glu Leu u Gly Gly Pro Ser Val Phe Leu Phe Pro 
290 295 300 

10 Pro Lys Pro Lys Asp r Leu Met Ile Ser Arg Thr Pro Glu Val 
305 310 315 

Thr Cys Val Val Val sp Val Ser His Glu Asp Pro Glu Val Lys 
320 325 330 

15 
Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val 

335 340 345 

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
350 355 360 

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp 
365 370 375 

25 Pro Glu Val Gln Asn Trp Tyr Val Asp Gly Met Glu Val His 
385 390 

Asn Ala Lys Thr Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe v\ 400 405 
30 

Arg Val Val Ser Leu Thr Val Val His Gln Asp Trp Leu Asn 
415 420 

Gly Lys Glu Tyr L~s Cys Lys Val Ser Asn Lys Gly Leu Pro Ala 
35 4 5 430 435 

Pro Ile Glu Lys 
I 

Ile Ser Lys Thr Thr Lys Gly Gln Pro Arg Glu 

4r0 445 450 

40 Pro Gln Val Tyr 'lihr Leu Pro Pro Ser Arg Glu Glu Mee Thr Lys 
4155 460 465 

leu Asn Gln Val Ser Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser 
I 

470 475 480 
45 i 

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn 
I rss 490 495 

Tyr Lys Thr Thr Asp Gly Ser Phe Pro Pro Met Leu Asp Ser Phe 
I 

50 500 505 510 
I 
I 

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly 
515 520 525 
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Asn Val Phe Ser Cys 
I 
Ser Val Met His Glu Ala Leu His Asn His 

530 53S S40 

Tyr Thr ~ln Ly s Ser Leu Ser Leu Ser Pro Gly Lys 
5 S45 550 555 

(2) INFORMATION FOR EQ ID N0:24 : 

(i) SEQUENCE C CTERISTICS : 
10 (A) LENGTH : 14 amino acids 

(B) TYPE : am no acid 
(D) TOPOLOGY: linear 

(xi) SEQ ID N0:24: 
15 

Asp Val Gln Met Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu 
l 10 15 

Gly Asp Arg Val Ile Asn Cys Arg Ala Ser Gln Asp Ile Asn 
20 25 30 

Asn Tyr Leu Asn Ty_r Gln Gln Lys Pro Asn Gly Thr Val Lys 
40 45 

25 Leu Leu Ile Tyr Thr Ser Thr Leu His Ser Gly Val Pro Ser 
SS 60 

Arg Phe Ser Gly Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile 
70 75 

30 

~\ Ser Asn Leu Asp Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln 
85 90 

Gly Asn Thr Leu ro Pro Thr Phe Gly Gly Gly Thr Lys Val Glu 
35 9S 100 105 

Ile Lys Arg Thr al Ala Ala Pro Ser Val Phe Ile Phe Pro Pro 
110 115 120 

40 Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 
12S 130 135 

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
140 145 150 

45 
Asp Asn Ala Le · Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu 

155 160 165 

Gln Asp Ser L s Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr 
50 170 17S 180 

Leu_ Ser Lys A a Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu 

I 
185 190 195 
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• Val Thr His Gln Gly 
200 

•• , ~- 11..· -- .. - -

\ u ~er se
1
rD ~ro Val Thr Lys Ser Phe Asn 

205 210 

Arg Gly Glu Cys 
214 

(2) INFORMATION FOR S ID N0 : 25 : 

( i) SEQUENCE CHARAC ERISTICS : 
(A) LENGTH: 233 amino acids 
( B) TYPE : amino acid 
( D) TOPOLOGY : linear 

(xi) SEQUENCE DESCRIIPTION: SEQ ID N0 : 25 : 

Met Cly Trp Ser Cys I e Ile Leu Phe Leu Val Ala Thr Ala Thr 
1 5 10 15 

Gly Val His Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu 
20 25 30 

Ser Ala Ser Val Cly .sp Arg Val Thr Ile Thr Cys Arg Ala Ser 
35 40 45 

Cln Asp Ile Asn Asn yr Leu Asn Trp Tyr Gln Gln Lys Pro Cly 
50 55 60 

Lys Ala Pro Lys Leu eu Ile Tyr Tyr Thr Se r Thr Leu His Ser 
65 70 75 

Gly Val Pro Ser Arg he Ser Cly Ser Gly Ser Gly Thr Asp Tyr 
80 85 90 

Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Th.r Tyr 
95 100 105 

Tyr Cys Gln Gln Cly Asn Thr Leu Pro Pro Thr Phe Cly Cln Cly 
110 115 120 

Thr Lys Val Glu Il 
12 

Lys Arg Thr Val Ala Ala Pro Ser Val Phe 
130 135 

Ile Phe Pro Pro Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser 
145 150 ~=[ 

~5 
Val Val Cys Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 

160 165 

Gln Trp Lys Val i,p Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
0 175 180 

Ser Val Thr Glu · ln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
(Las 190 195 
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Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val 

200 205 210 

(\ Tyr Ala Cys Glu Val r His Gln Gly Leu Ser Ser Pro Val Thr 
5 215 220 225 

Lys Ser 'Phe Asn Arg Cys 
230 233 

' 

' 

I 

I 

' 
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' PA.NT COOPERATION TREATY. 

13 Rec'd PCT/r~ ~ 17 FEB 1993 
PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 

Date of mailing : 

09 February 1993 (09.02.93) 

International application No.: 

PCT/US92/05126 

International filing date: 

15 June 1992 (15.06.92) 

Applicant: 
CARTER, Paul, J . et al 

From the INTERNATIONAL BUREJ'.>,U 

To: 

United States Patent and Trademark 
Office 
Washington, D.C. 

in its capacity as elected Office 

Applicant's or agent's file reference: 

709P1 

Priority date: 

14 June 1991 (14.06.91) 

1. The designated Office is hereby notified of its election made: 

[8J in the demand filed with the International preliminary Examining Authority on: 

07 January 1993 (07.01.93) 

D in a notice effecting later election filed with the International Bureau on: 

2. The election [8J was 

D was not 

m'11e before the expiration of 19 months from the priority date. 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. : (41 -22) 740. 14.35 

Form PCTllB/331(July1992) 

Authorized officer: 

J. Leitao 
• Telephone No.: (41-22) 730.91 .11 

000132072 
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9'-ENT COOPERATION T REAT;?. 

PCT REC'D 2 3 SEP. 199 3 
... ,,.....,._ 
t
_., ; 

·.J I 

(l'CT /\rticlc .16 and Ruic 70) 

··i\pplicanl's or itgenl's file rerercncc 
Sci? N otilicallon or Tr itnsmitlitl of I ntcrnationitl 

fO U fURTllEU ACTION 
709Pl Preliminary J:.xami11ation Report (l'orm PCT/ll'Ei\/416) 

International :1pplicittion No. I nll?rn:llional f11ing d;1tc ( day/m"nth/ycar) f'riority dillc ( dny/mo11th/ycar) 

PCT/US 92/ 05126 15/06/1992 14/06/1991 
International Patent Classilication (1 PC) or national clas~iftcitliun and I l'C 

C12Nl5/13 
Applicant 

GENENTECH, INC. et al. 

1. This international preliminary examination report has l>cen prepared by this International Preliminary r:.xamining 
Authority and is transmitted lo the :1.pplicanl according to i\rticl<? 36. 

2. This REPORT consi~L( of a total o f __ 8~-- ~heels. 

00 This report is also accompanied by ANNEXES, i.<? .. sheets of the description, claim~ itnd/or drnwings amended 
during international preliminary examination and/or containing rcctilications made before this _Aut~ority. 

These annexes consists of a lotal of sheets. 

3. This report contains indications and corresponding pages relating lo the following items: 

'(2g 
II 0 

l3<1sis of the reporl 

Priority 

"'® 
1vO 

Non-establishment of opinion with regard Lo novclly, inventive step :tntl industrial applicability 

Lack of unity of invention 

v~ 

v10 
VII 0 

VII I D 

Reasoned statement with rcg:trd to novelty, invenLive srep or imlustri;il ;1pplicitbility; 
cilati<?ns ;ind explanations supporting such ~litlcmonl 

Certain documenl5 cited 

Cert;iin defects in the international ;ipplicallon 

Certain observations on the intcrn~tional :1.rplic:1.tic-11 

U<11e of submission of the demand Ditte or completion of thi~ .report 

07/01/1993 2 o. 09. 93 

Name and mailing add_re5s or lhc ll'f"'-i /\ulhori?.cd officer 

11· .,I) European P;itcnL Office, Erh!\rd1.s1r;1sse 27 

- p ~---- - c-:) 
W-8000 Munich 2 
Tel. ( + 49-89) 2399-0,.Tx: S 236S6 epmu <.I 

C. Genntnar•o · F:1.x: ( + 49-89) 2399-4465 

·• l•orm l'Cl / IPP.i\/409 (cover sheet) (July 1992) P20476 (l 4/06/ 1993) 
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•• 
INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

Intern. application No. 

PCT/US92/05126 

r. Basis of the report 

1,. This report has been dra1m up on the basis of: 

[ ) the international application as originally filed. 

[x) the description, pages 1-107 ___________ , as originally filed, 

pages · , filed with the demand, 

pages , filed with the letter of -----
pages , filed with the letter of -----

[x] the claims, No. 10-17 , as originally filed, ..,.-----------
No. , as amended under Article 19, 
No. , filed with the demand, 

No. 1-9, 18, 19 , filed with the letter of 12. 06. 93, 

Ho. , filed with the letter of ____ _ 

[x } the drawings, sheets/fig 1/9 - 9 /9 , as originally filed, ---------
s bee ts/fig · ·, filed with the demand, 
sheets/fig , filed with the letter of _ ___ _ 

sheets/fig , filed with the letter of - ----

2. The amendments have resulted in the cancellation of: pages: -------------­

sheets of drawings/fiqures No.: --------------

3. ( ) This report bas been established as if (some of) the amendments bad not been made, since they have been 

consid~ed to go beyond the disclosure as filed: 

4. Additional observations, if necessary: 

Pon PCT/lPEA/409 (sheet 1) (July 1992) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

Intern. application Ho.' 

PCT/US92/05126 

III. lfon-establishl.ent of opinion with reqard to novelty, inventive step and industrial applicability 

The .questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), or 
to be industrially applicable have not been and will not be ell'.amined in respect of: 

[ J the entire international application, 

[x) claims Nos . 1 7, 18 ----------------------
because: 

[x] the said internaHonal application, or the said cla.ims Nos. 17. , 18 relate 
to the followinq subject matter which does not require an international preliminary ell'.am.ination (specify): 

Claims 17 is directed to a mere presentation of informa­

tion, namely the translation of the information inherent 

in an amino acid sequence into a message or a language 

readable by the computer. 

Claim 18 would appear to be directed to a method of pre­
paring a computer program. 

. 
According ·to Rule 67.1 (V) and (VI) no International 

Preliminary Examination (thus no prelim~nary Written 

Opinion) can be carried out for such a subject matter. 

- _(le] the description, claims or drawings (indicate particular elements below) or said claims 
Nos. 16 are so unclear that no seaninqful opinion could be formed ---------------------------
(spec if y): 

Claim 1 6 represents a novel claim-category; its subject 

matter is in fact a machine or an apparatus i.e. a com­

puter. 

Now an independent claim directed to a machine must cite 

all the essential technical features necessary to define 

said machine; the information saved in memory of a com­

puter are not considered a characterizing part of the 

same. Therefore the subject matter of claim 16 is 

definitely not at all characterized as requested by Art. 

Form PCT/IPEA/409 (sheet 2) (July 1992) 
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• 
INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

6 PCT (see PCT Guideline~ C III 4.4). 

• Intern. application No. 

PCT/US92/05126 

] the claims, or said claims Nos. -------------- are so inadequately supported by 
the description that no meaningful opinion could be for111ed. 

J no international search report has been established for said claiins · 
Nos . --------------

..:. . - : .... ... . 

: ' .. - . 

. · 

Form PCT/IPBA/409 (sheet 3) (July 1992) 
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, 
INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

Intern. application Ho. 

PCT/US92/051~6 

. ' 

v. Reasoned statement under Article 35(2) vith regard to novelty, iilventfve step and industrial applicability; 
citations and · explan~ions supportin9 such statenent 

1. STATEMENT 

Novelty (N) Claims 1-9, . 12-15, 19_· ________ YES 

Claims 10 1- ,.11 - . . - NO 

Inventive Step (IS) Claim,s 2, . ~-9,, J.~,. 14, _19 YES 
. - ~ !""' •, ------

Claims 1, ~-:5, 12, 15 NO 
: .. .. . .~ ~ . . - : . -.... . 

Industrial Applicability (IA) 
• • -.-;, lr11 ·.::. iJ:G "..:' _._ . · -·:""' ;· .. :- ~ _ 

Claims 1-1 9 YES --------------
Cl a i lllS -----·-· ·------------- HO 

2. CITATIONS AND EXPLANATIONS 

1. The following document is referred to in the present 

IPER as the- closest prio~ art~ 

WO-A-90/07861: ... .. .. ..: . 

1- • - • •• • • - •• -; - - : :.. - • ~ : .:. - t 

2. This. ear~ie~ application d~s~rip~s _ a _ method for design­
ing ·humani2ed antibodie~ whi~h consists of all the steps 

a) ~o g) of the present clai~ 1. 

More precisely . the features under item a) that the amino 
acid sequences of both donor.(import) arid acceptor (con­

sensus) antibody are from the variable domain and that 

the human sequence (acceptor) is a consensus sequence 

are disclosed at page 10, last two · lines· and' page · 11 

first- lines and: page 12 "criterion I. 
Steps under b) and c) are disclosed at page s line 8 to 

31 ·and claim 18. 

steps under items d) to g) are disclosed in claims 19 to 
21 and at page 5 line 32 to page 6 line 20 and more in 

details at page. 11 line 19 to page 15 line 2. 

Form PCT/ IPKA/409 (sheet 4) (July 1992) 
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• 
INTERNATIONAL PRELIMINARY EXAMINATION .REPORT 

Intern. application Ho. 

PCT/U~92/05126 

Among the three criteria for sel~cting FR-residues con­

venrent for substitution (item f), criterion 2 . is dis­

closed at page 14 under "criterion IV" and criterion 1. 

is disclosed at page 14 lines 7 _ an~_ 8. . . . 

2.1 Under "criterion I" at page 12 of the earlier WO appli­

cation two diff ~rent options are contemplated for the 
selection of the acceptor antibody; the f .frs.t -option is 

based on the homology with the framework ot the donor 
immunoglobulin, the secon~ on the use of a consensus 

. . . 
framework from many human antibodies. 

The IPEA recognizes that the latter possibility, which .. 

corresponds to the present. invention, is not further 
disclosed with details or exemplified. 

Therefore the ·use of a "consensus sequence" as acceptor 

is not actually an embodiment of the WO-A-.90/07861 in­

vention . 

For this reason claims 1 to 9, 13 to 15 and 19 are re­

garded as novel. 

2.2. Claims 10 to 12 do not comprise any reference to a con­

sensus ~equence as acceptor of the non-human CDR. There­

fore the· unique fea.ture discriminating between the 
present invention and the subject matter of the earlier 

WO application is missing. 

It should moreover be noted that the WO-A-90/07861 dis­

closes in details the humanized Eu antibody light chain 
where the CDRs are replaced by the corresponding CDRs 

from anti-Tac light chain and where additionally other 

amino acids in the FR are replace by the corresponding 

anti-Tac amino acids (see Experimental, page 26, 27; 
Fig. 2 and explanation of the same at page 7). 

From Fig. 2 and explanation of the same is ·evident that 
the site 63L of the Eu light chain, which is one of 

those contemplated by the present claim 10, is replaced 
by the corresponding amino acid from the anti-Tac light 

chain (see*). 

fOrll PCT/IPRA/ 409 (sheet Sl t.Tulv 19Q2\ 
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INTERNATIONAL PRELIMINARY EXAHDrATION REPORT 

Intern. application No. 

PCT/US92/ 05126 

-For this reason claims 10 and 11 are not regarded as 

novel (Art. 33.2 PCT). 

3 . Though the WO-A-90/07861 does not disclos es in details a 
consensus sequence, it nevertheles s unambiguously sug­

gests the use of a consensus framework from many human 

antibodies as acceptor sequence (criterion I, page 12). 

The existence of different criteria (thus not only that 

based on the homology) for selecting the acceptor se­

quence ·is moreover stressed on page 13, line 12, by the 
sentence ""Regardless of how the acceptor immunoglobulin 

is chosen •.• " 

Since the reduction to . practice of this suggesting is 

carried out merely by comparing· known sequences taken 

from available collection and designing on paper the re­
quested consensus sequence, the production of said se­

quence falls within the competence of the skilled person 

and· therefore does not involve ·per se an inventive 

merit. 

For this reason claims 1 and 15 are not regarded a s in­

ventive (Art. 33.3 PCT). 

3 .1 The .. ability of ·the glycosylation sites on the variable 

domain to. influence antigen binding has been known since 

long time as recognized in the description (see page 3 

last paragraph). 

Claims 3 and 4 are therefore not regarded as involving 

an inventive step (Art ; JJ.3 PCT) . 

3.2 The earlier WO application under "criterion II" at page 

13 teaches that "rare residues" in the framework of hu­

man acceptor should be replaced by residues from the do­

nor (import) sequence, should said residues (from the 

donor) be "common" for human sequences at that site. 

Fo:r111 PCT/IPEA/409 (sheet 6) (July 1992) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT' 

Intern. application Ho. 

' PCT/US92/05126 

The interpretation of this teaching by the skilled 
rea~er should be that "residues_ which are highly con­

served across all different human antibody types should 

be conserved". 

Therefore also the selecting criterion according to 

claim 5 is suggested in the earlier WO application • 

Hence the subject matter of claim 5 is not regarded as 

involving an inventive step (Art. 33.3 EPC). 

4. Claims 2 and claim 19 identify an additional not previ­

ously suggested criterion .'for the· selection of the 
FR-residues suitable for substitution~ the subject mat­

ter of the two claims is therefore recognized as involv­

ing an inventive step. 

4.1 Claims 6 to 9 and 13 and 14 are directed to spec~fic em­

bodiments of the invention. Such embodiments do not ap­

pear to be disclosed or suggested in the prior art. 

Said claims are thus recognized as novel and as involv­

ing an inventive step. 

Form PCT/IPEA/409 (sheet 7) (July 1992) 
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CLAIMS 

. .. ···•·· .... • • • • • • • • • • • • • • • • •• • • . . . . . •· 
•• • •• • • 

WE CLAIM: 

1. A method for making a humanized antibody comprising amino acid sequence 

of a non-human. import antibody and a human antibody. comprising the steps 

of: 

2. 

3 . 

4. 

a. obtaining the amino acid sequences of at least a portion of an import 

variable domain and of a consensus human variable domain; 

b. 

c . 

identifying Complementarity Determining Region (COR) amino acid 

sequences in the import and the human amino variable domain 

sequences; 

.substituting an import COR amino acid sequence for the corresponding 

human COR amino acid sequence; 

d . aligning the amino acid sequences of a Framework Region (FR) of the 

import antibody and the corresponding FR of the consensus antibody; 

e. identifying import antibody FR residues in the aligned FR sequences that 

are-non-homologous to the c·orresponding consensus antibody residues; 

f . determining if the non-homologous import amino acid residue is 

reasonably expected to have al least one of the following effects: 

1 . non-covalently binds antigen directly. 

2. interacts with a COR; or 

3 . participates in the Vt - V" interface; and 

g . for · any non-homologous import antibody amino acid residue which is 

reasonably expected to have at least one of these effects, substituting 

that residue for the correspon~ing amino acid residue in the consensus 

antibody FR sequence. 

The method of claim 1. having an additional step of determining if any such 

non-homologous residues ere exposed on the surf ace of the domain or buried 

within it, and if the residue is exposed, retaining 'the consensus residue. 
~or 19, · 

The method of claim 1) having the additional steps of searching the import 

variable domain sequence for glycosylation sites, determining if any such 

glycosylation site is reasonably expected to affect. the antigen binding or 

affinity of the ar:itibody, end if so. substituting the glycosylation site into the 

consensus sequence. 
to r 19, 

The method of claim 1 J having the additional steps of searching the consensus 

variable domain seqyence for glycosylation sites which are not present at the 

SUBSTITIJTE SHEET 
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corresponding amino acid in the import sequence, and if the glycosylation site 

is not present in the irpport sequence, substituting the import amino acid 

residues for the amino acid residues comprising the consensus glycosylation 

site. 
(. or 19, 

The method of claim 1) having an additional step which comprises aligning 

import antibody and consensus antibody FR sequences, identifying import 

antibody FR residues which are non-homologous with the aligned consensus FR 

·sequence, and for each such non-homologous import antibody FR residue, 

determining if the correspond.ing consensus a~tibody residue represents a 

residue which is highly conserved ~cross all species at that site, and if it is so 

conserved, preparing · a humanized antibody which corriprise.s the consensus 

antibody amino acid residue at that site. 

The method of claim 1 , wherein the corresponding consensus antibody residues 

are selected from the group consisting of 4L, 35L, 36L, 38L, 43L. 44L. 46L~ 

58L, 62L, 63L, 64L, 65L, 66L, 67L, 68L, 69L, 70L,71L.73L, 85L, 87l,~8~, 

2H,4H, 24H,36H,37H,39H,43H,45H,49H, 58H, 60H, 67H, 68H, 69H, 

70H,73H, 74H,75H,76H, 78H,91H,92H,93H,and 103H. 

A method comprising providing at least a· portion of an import, non-human 

antibody variable domain amino acid sequence having a COR and a FR, 

obtaining the amino acid sequence of at least a portion of a consensus human 

antibody variable domain having a CDR and a FR, substituting the non-human 

COR for the hu~an COR in the consensus human antibody variable domain, 
: . 

and then subst ituting en amino acid residue for the consensus amino acid 

residue at at least one of the following sites: 

25 .4L, .,35L, 36l, 38L, 43L, 44L, .46L, 58L, ~2L, 63L, 64L, 65L, 66L, 67L, 68L, 

8. 

30 

9. 

10. 

35 

69l,70L,71l,73L,85L,87L, 98L, 2H, 4H,24H, 36H,37H. 39H,43H,45H. 

49H, 58H, 6pH, 67H, 68H, 69H,70H, 73H, 74H, 75H,76H, 78H, 91H, 92H, 

93H, and 103H. 

The method of claim 7, wherein the substituted residue is the residue found at 

the corresponding 1.ocation of the non-human antibody. 

The method of claim 1 or 7 , wherein the consensus human variable domain is 

a consensus based on human variable domains and additionally variable 

domains from species other than· human. 

omain having a non·human CDR incorporated 

into a human antibod ariable domain, wherein the improvement comprises 

SUBSTITUTE SHEET 
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.. · · AVISENGGYTRY AOSVKGRFTISADTSKNTA YLOMNSLRAEDTA VYYCS 

RWGGDGFY AMOVWGQGTL VTVSS 

1 8. ·. _A met~od comprising stor~ng a computer representation of the following amino 

acid ·sequence: 

a. OIQMTQSPSSLSASVGORVTITCRASQOVSSYLAWYQOKPGKAPKLLIY 

AASSLESGVPSRFSGSGSGTOFTL TISSLOPEDFA TYYCOOYNSLPYTFG 

OGTKVEIKRT. or 

b. EVQLVESGGGLVOPGGSLRLSCAASGFTFSDY AMSWVROAPGKGLE'NV 

. A VISENGGYTRY AOSVKGRFTISAOTSKNTAYLOMNSLRAEOTA VYYCS 

. RWGGOGFY AMOVWGQGTL VTVSS 

. . . 

19. A method for making a humanized antibody comprising amino acid sequence of a 

non-human, import antibody and a human antibody, comprising the steps of: 

a. obtaining the amino acid sequences of at least a portion of an import 

variable domain and of a consensus human variable domain; 

b. iden~ifying Complementarity petermin_ing Region (COR) . amino acid 

sequences in the impdrt and the human amino variable domain sequences; 

c. substituting an import CDR amino acid sequence for the corresponding 
.. 

human CDR amino aci.d sequence; 

d. aligning the amino acid sequences of a Framework Region (FR) of the 

import antibody and the corres·ponding FR of the consensus antibody; 

e. identifying import antibody FA residues in the aligned FR sequences that 

are non-homologous to . the. corresponding consensus. antibody residues; 

f. determining if the non-homologous import amino acid residue is reasonably 

expected to have at least one of the follpwin9 effects: 

1: non-covalently binds antigen directly, 

2. interacts with a COR; or 

3 . participates in the VL - v ... interface; 

g. for any non-homologous import antibody amino acid residue which is 

reasonably expected to have at least one of these effects, substituting 

that residue· for the corresponding amino acid residue in the consensus 

antibody FR sequence; and 

h. for any non-homologous import antibody amino acid residue, determining 

if any such non-homologous residue is exposed on the surface of the 

domain or buried witl)in it, and if the residue is exposed, retaining the 

consensus residue. 

147 of 1033 BI Exhibit 1002



e e 
PATENT COOP ERATION T REATY 

•• 

From Lhe 
INTBRNJ\TIONAL PRELIM INARY EXAMINING AUTHORITY 

To: 

BARZ, Peter 
P. BARZ & P. WEINHOLD 
Siegfriedstrasse 8 
D-80803 MUNCHEN 
ALLEMAGNE 

Applicant's or agent's file reference 

709Pl 

Munchen 2 1. 09. 93 

PCT' 

NOTIFICATION or TRANS:MITrAL or 
INTERNATIONAL PRELI M INARY 

EXAMINATION REPORT 

(PCT Rule 71.1) 

Date or mailing 
( dfly/month/year) 

2 0. 09. 93 

IMPORTANT NOTIFICATION 

l nler nalional application No. International filing d;ite (day/mnnth/yr,ar) Priority date (day/month/year) 

PCT/US 92/ 05126 15/06/1992 14/06/1991 

Applicant 

GENENTECH, INC. et al. 

1. The applicant is hereby notified that this International Prelimin:iry Examining Authority transmits herewith the international 
preliminary examination report and its annexes, if any, established 011 the international application. 

2 . /\. copy or the report and its annexes, if ;iny, is being transmitted In the International nurcau for commu:riicatinn Lo all the 
elected omce.~. 

J . Where required by any p f the elected Offices, the l ntcrnatic>nal Bureau will prepare an English translation of the report (but 
nol or ;iny annexes) and will transmit such translat ion lo those ornccs. 

4. REM INDER 

The applic;mt must enter the national phase before each elected Orficc by rcrforming cerl:iin act~ (filing translations and 
paying na1ional recs) within 30 months from the priority date {or larcr in some Offices)(ll.rticlc 39( I ))(see also the reminder 
sent by the International llureau wllh f'orm PCT/ln/301). 

Where a translation of the international application musl be furni shed lo an elected Office, that translatic•n must contain a 
translation of any annexes lo the international preliminary examination report. 1l is the applicanl 'io responsibility to prepare 
and furnish such translation directly 10 each elected Office concerned. 

For further details on the applicable time limits and requirements nf the elected Offices, sec Volume II olr the PCT Applicant's 
Guide. 

Name and mailing address nf the IPE/\/ 

~ 
European Pat.cnt ornce 
0·80298 M unieh 
Tel. ( + 49-89) 2399-0, Tx: 523656 cpmu d 

-='--- f'ax: ( + 49-89) 2399-4465 

f'orm l'Cf/I PE/\/4 16 (July 1992) P2047J (l 5/07 / 1993) 
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. ATENT COOP'ERATIO N T R EA" 

PCT 
INTERNATIONAL PRELIMINARY EXAMINAT ION REPORT 

(Per Article 36 and Ruic 70) 

Applicant's or agent's file rererence 
See Notification or Transmillal of International 

FOR FURTllEll ACTION 
709Pl 

Preliminary Examination Reporl (Form PCT/I PEA/416) 

International application No. International filing date (doy/monrh/yeor) Priority date (day/month/year ) 

PCT/US 92/ 05 126 15/06/1992 14/06/1991 
International Patent Classification (I PC) or national clas~ification and I PC 

Cl2Nl5/13 
Applicant 

GENENTECH, I NC. et al. 

I . This international preliminary examination rcporl has been prepared by this International Preliminary Examining 
Authority and is transmilled to the Applicant according to Articlc 36. 

2. This REPORT consist.~ or a total or __ 8=--- ~heels. 

IX( This report is also accompanied by ANN EX ES, i.e .. sheets of the description, claims and/or drawings amended 
during international preliminary ex11mlna1ion and/or containing rectifications made before this Authority. 

These anneitc~ consists or a total or 3 sh~ls. 

J . This repor t conlains Indications and corresponding pages relating to the following items: 

IBJ 
II 0 

Dasi~ or the report 

Priority 

Ill® 
I V 0 

Non·est.ablishmcnl of opinion with regard lo novelty, inventive step and industrial applicability 

v~ 

v10 
V II D 

VIII 0 

Lack of unity of invention 

Reasoned statement with regard lo novelty. inventi\'e step or indu~trial applicability; 
citations and explanations supporting ~uch ~lalcmcnt 

Certain documents cited 

Certain defects in the internallonal applic:11ion 

Certain observations on the international application 

Date of submission of the demand D:\le of completion of this .report 

07/01/1993 

Name and mailing address of the I PnA/ Authorized officer 

2 o. 09. 93 

J) 
E'uropcan Patent Office, Erh:irdlstras~c 27 _p7~--C) W-8000 Munich 2 
T e l. ( + 49-89) 2399·0, Tx: 523656 epmu d 

.C. Germtnar•o F :uc: ( + 49.89) 2399·4465 

f'orm l'CT/l l'EA/409 (cover sheet) (July 1992) P20476 (14/06/1993) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

Intern. application No. 

PCT/US92/05126 

I. Basis of the report 

1. This report has been drawn up on the basis of: 

[ ] the international application as originally filed. 

[x) the description, pages 1-107 ___________ , as originally filed, 

pages , filed with the demand, 
pages , filed with the letter of ____ _ 

pages , filed with the letter of-----

(x) the claims, Mo. 10-17 ___________ , as originally filed, 

No. , as amended under Article 19, 

Bo. , filed with the demand, 

No. 1-9, 18, 19 , filed with the letter of 12. 06. 93, 

No. , filed with the letter of -----

[x] the drawings, sheets/fig 1/9 - 9 /9 , as originally filed, ---------
sheets/fig , filed with the demand, 

sheets/fig , filed with the letter of ___ _ 

sheets/fig , filed with the letter of -----

2. The amendments have resulted in the cancellation of: pages: -------------­

sheets of drawings/figures No. : --------------

3. [ ] This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed: 

4. Additional observations, if necessary: 

Form P<:f./IPP.A/409 (sheet 1) (July 1992) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

Intern. application No. 

PCT/US92/05126 

III. Ion-establishment of opinion vitb reqard to novelty, inventive step and industrial appllicability 

The questions whether the claimed invention appears to be novel, to involve an inventive stE~p (to be non-obvious), or 
to be industrially applicable have not been and will not be examined in respect of: 

[ ) the entire international application, 

[X] claims Nos. 17, 18 _________ _ 

because: 
[x] the said international application, or the said clai~ Nos. 17, 18 ____________ relate 

to the following subject matter which does not require an international prelim.inai:y examination (specify): 

Claims 17 is directed to a mere presentation of informa­

tion, namely the translation of the information inherent 

in an amino acid sequence into a message or a language 

readable by the computer. 

Claim 18 would appear to be directed to a method of pre­

paring a computer program. 

According to Rule 67.1 (V) and (VI) no International 

Preliminary Examination (thus no preliminary Written 

Opinion) can be carried out for such a subject matter. 

(x) the description, claims or drawings (indicate particular elements below) or said claims 

Nos. 16 are so unclear that no meaningful o~dnion could be fonied 

(specify): 

Claim 16 represents a novel claim-category; its subject 
matter is in fact a machine or an apparatus i.e. a com­

puter. 

Now an independent claim directed to a machine must cite 

all the essential technical features necessary to define 
said machine; the information saved in memory of a com­

puter are not considered a characterizing part of the 

same. Therefore the subject matter of claim 16 is 

definitely not at all characterized as requested by Art. 

Form P<Jf/IPEA/409 (sheet 2) (July 1992) 
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IH'i'ERHATIONAL PRELIMINARY EXAKINATION REPORT 

6 PCT (see PCT Guidelines C III 4.4). 

Intern. application No. 

PCT/US92/051.26 

] the claims, or said claims Nos. _____________ ·are so inadequately supported by 

the description that no meaningful opinion could be formed. 

) no international search report bas been established for said claims 
Jlos. 
--------~----

fOill PCT/IPE.A/409 (sheet 3) (July 1992) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

Intern. application No. 

PCT/ US92/05126 

v. Reasoned state.ent under Article 35(2) with reqard to novelty, inventive step and industrial applicability; 
citations and e1planations supporting such statement 

1. STATEMENT 

Novelty (N) Claims 1-9, 12-15, 19 YES 

Claims 10, 11 NO 

Inventive Step (IS) Claims 2, 6-9, 13, 14, 19 YES 

Claims 1, 3-5, 12, 15 NO 

Industrial Applicability (IA) Claims 1-1 9 YES 

Claims NO 

2. CITATIONS AND EXPLANATIONS 

1 . The following document is referred to in the present 

IPER as the closest prior art: 

WO-A-90/ 07861; 

2. This earlier application describes a method for design­

ing humanized antibodies which consists of all the steps 

a) to g) of the present claim 1. 

More precisely the features under item a) that the amino 

acid sequences of both donor (import) and acceptor (con­

sensus) antibody are from the variable domain and that 

the human sequence (acceptor) is a consensus sequence 

are disclosed at page 10, last two lines and page 11 

first lines and page 12 "criterion I. 

Steps under b) and c) are disclosed at page 5 line 8 to 

31 and claim 18. 

Steps under items d) to g) are disclosed in claims 19 to 
21 and at page 5 line 32 to page 6 line 20 and more in 

details at page 11 line 19 to page 15 line 2. 

Form PCT/ IPEA/409 (sheet 4) (July 1992) 
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INTERNATIONAL PRELIMINARY EXAHIHATION Rl!:PORT 

Intern. application No. 
PCT/US92/05126 

Among the three criteria for selecting FR-residues con­

venient for substitution (item f), criterion· 2. is dis­

closed at page 14 under "criterion IV" and criterion 1 . 

is disclosed at page 14 lines 7 and a . 

2.1 Under "criterion I" at page 12 of the earlier WO appli­

cation two different options are contemplated for the 

selection of the acceptor antibody; the first option is 

based on the homology with the framework of the donor 

immunoglobulin, the second on the use of a consensus 

framework from many human antibodies. 

The IPEA recognizes that the latter possibility, which 

corresponds to the present invention, is not further 

disclosed with details or exemplified. 

Therefore the use of a "consensus sequence" as acceptor 

is not actually an embodiment of the WO-A-90/07861 in­

vention. 

For this reason claims 1 to 9, 13 to 15 and 19 are re­

garded as novel. 

2 . 2. Claims 10 to 12 do not comprise any reference to a con­

sensus sequence as acceptor of the non-human CDR. There­

fore the unique feature discriminating between the 

present invention and the subject matter of the earlier 

WO application is missing. 

It should moreover be noted that the WO-A-90/ 07861 dis·­

closes in details the humanized Eu antibody light chain 

where the CDRs are replaced by the corresponding CDRs 

from anti-Tac light chain and where additionally other 

amino acids in the FR are replace by the corresponding 

anti-Tac amino acids (see Experimental, page 26, 27; 

Fig. 2 and explanation of the same at page 7) . 

From Fig . 2 and explanation of the same is evident that 

the site 63L of the Eu light chain, which is one of 

those contemplated by the present claim 10, is replaced 

by the corresponding amino acid from the anti-Tac light 

chain (see *)-

Fon PCT/lPEA/409 (sheet 5) (July 1992) 
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INTERNATIONAL PRELIMINAR:Y EXAMINATION REPORT 

Intern. application No. 

PCT/1lJS92/05126 

For this reaso1n claims 10 and 11 are not regarded as 

novel (Art. 33.2 PCT). 

3. Though the wo-A-90/07861 does not discloses in details a 

consensus seq\llence, it nevertheless unambiquo1usly sug­

gests the use of a consensus framework from many human 

antibodies as acceptor sequence (criterion I, page 12). 

The existence of different criteria (thus not only that 

based on the homology) for selecting the acceptor se­

quence is more!OVer stressed on page 13, line .12, by the 

sentence ""Regrardless of how the acceptor imm'unogl.obulin 

is chosen ... " 

Since the red\ltction to practice of this sugge1sting is 

carried out me?rely by comparing known sequencies taken 

from available! collection and designing on pa:per the re­

quested consensus sequence, the production of said se­

quence falls within the competence of the ski.lled person 

and therefore does not invol.ve per se an inve:ntive 

merit. 

For this reason claims 1 and 15 are not regarded as in­

ventive (Art. 33.3 PCT). 

J .1 The ability of: the glycosylation sites on the variable 

domain to inf].uence antigen binding has been known since 

long time as recognized in the description (see page 3 

last paragraph). 

Claims J and ..;~ are therefore not regarded as involving 

an inventive e;tep (Art.33.3 PCT). 

3.2 The earlier WO application under "criterion II" at page 

13 teaches that "rare residues" in the framework of hu­

man acceptor e;hould be replaced by residues from the do­

nor (import) e;equence, should said residues (from the 

donor) be "co111Ul\on" for human sequences at that site. 

Form PCT/ IPEA/409 (sheet 6) (July 1992) 
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Intern. application No. 
PCT/ US92/05126 

The interpretation of this teaching by the skilled 

reader should be that "residues which are highly con­

served across all different human antibody types should 

be conserved". 

Therefore also the selecting criterion according to 

claim 5 is suggested in the earlier WO application . 

Hence the subject matter of claim 5 is not regarded as 

involving an inventive step (Art. 33.3 EPC). 

4. Claims 2 and claim 19 identify an additional not previ­

ously suggested criterion for the selection of the 

FR-residues suitable for substitution; the subject mat­

ter of the two claims is therefore recognized as involv­

ing an inventive step. 

4.1 Claims 6 to 9 and 13 and 14 are directed to specific em­
bodiments of the invention. Such embodiments do not ap­

pear to be disclosed or suggested in the prior art. 

Said claims are thus recognized as novel and as involv­

ing an inventive step. 

Form PCT/IPEA/409 (sheet 7) (July 1992) 
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WE CLAIM: 

• • •• •• • • • • • • • • • 

• •• •• • • • • • • • • ••••••• 
.:95· 

CLAIMS 

•• ••• • • • • • • . . . . 
• • • •• • 

•• • ••• • • • • • • • ••• • • • • •• •• 

1. A method for making a humanized antibody comprising amino acid sequence 

of a non-human, import antibody and a human antibody, comprising the steps 

of: 

a. obtaining the amino acid sequences of at least a po"ion of an import 

variable domain end of 8 consensus human variable domain; 

b. identifying Complementarity Determining Region (CDR> amino acid 

. sequences in the import and the human amino variable domain 

1 O sequences; 

15 

20 

25 

2. 

3. 

30 

4. 

35 

c. substituting an impo" COR amino acid sequence for the corresponding 

human COR amino acid sequence: 

d. aligning the amino acid sequences of a Framework Region (FR) of the 

import antibody and the corresponding FR of the consensus antibody: . 

e. identifying import antibody FR residues in the aligned FR sequences that 

are non-homologous to the corresponding consensus antibody residues; 

f. determining if the non-homologous import amino acid residue is 

reasonably expect~d to have at least one of the following effects: 

1 • non-covalently binds antige·n directly, 

2 . 

3 . 

interacts with a CDR; or 

participates in the VL - V" interface; and 

g . for any non-homologous import antibody amino acid residue which is 

reasonably expected to have et least one of these effects, substituting 

that residue for the corresponding amino scid residue in the consensus 

antibody FR sequence. 

The method of claim 1, having an additional step of determining if any such 

non-homologous residues are exposed on the surface of the domain or buried 

·within it, end if the residue is exposed, retaining the consensus residue. 
~or 19, 

The method of claim 1) having the additional steps of searching the import 

variable domain sequence for glycosylation sites, determining if any such 

glycosylation site is reasonably expected to affect the antigen binding or 

affinity of the antibody, and if so, substituting the glycosylation site into the . 

consensus sequence. 
tor 19, 

The method of claim 1 J having the additional steps of searching the consensus 

variable domain seqyence for glycosylation sites which are not present at the 

SUBSTITUTE SHEET 
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•• .. . ..... •• • •• • 
• • • • • • • • • • • • • •• • 

• • • • • • • ••• • • • • •• •• 

corresponding amino acid in the import sequence, and if the glycosylation site 

is not present in the import sequence, substituting the import amino acid 

residues for the amino acid residues comprising the consensus glycosylation 

s ite. 
l or 19, 

The method of claim 1 > having an additional step which comprises aligning 

import antibody and consensus antibody FR sequences, identifying import 

antibody FR residues which are non-homologous with the aligned consensus FR 

sequence, and for each such non-homologous import antibody FR .residue, 

determining if the correspond_ing consensus antibody residue represents a 

residue which is highly conserved ~cross all species at that site, and if it is so 

conserved, preparing a humanized antibody which comprises the consensus 

antibody amino acid residue at that site. 

The method of claim 1 , wherein the corresponding consensus antibody residues 

are selected from the group consisting of 4L, 35L, 36L, 38L, 43L, 44L, 46L, 

58~62L,63L,64L,65L, 66L, 67L68L,69L,70L,71L, 73~85L, 87L~ 98L, 

2H, 4H, 24H, 36H, 37H,39H, 43H, 45H, 49H,58H,60H, 67H, 68H,69H, 

70H, 73H, 74H,75H, 76H, 78H,91H,92H,93H,and 103H. 

7 . A method comprising providing at least a portion of an import, non-human 

8. 

9. 

antibody variable domain amino acid sequence having a COR and a FR, 

obtaining the amino acid sequence of at least a portion of a consensus human 

antibody variable domain having a CDR and a FR, substituting the non-human 

COR for the human CDR in the consensus human antibody variable domain, 

and then substituting an amino acid residue for the consensus amino acid 

residue at at least one of the following sites: 

4L, 35l, 36L, 38L, 43L, 44L, 46L, 68L, 62L, 63L, 64L, 65L, 66L, 67·L, 68L, 

69L, 70L, 71L, 73L,85L,87l,98L, 2H, 4H,24H, 36H, 37H, 39H, 43H, 45H, 

49H,58H,60H,67H,68~,69H,70H,73H,74H,75H,76H,78H, 91H,92H, 

93H, and 103H. 

The method of claim 7, wherein the substituted residue is the residue found at 

the corresponding location of the non-human antibody. 

The method of claim 1 or 7, wherein the consensus human variable domain is 

a consensus based on human variable domains end additionally variable 

domains from species other than human. 

10. A humanized antibody variab omain having a non-human COR incorporated 

int o a human antibod ariable domain, wherein the improvement comprises 

SUBSTl1U1E SHEET 
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••• • • • • • • • • • • • • • •• • 
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AVISENGGYTRY AOSVKGRFTISADTSKNTAYLOMNSLRA EDTA VYYCS 

RWGGDGFY J~MDVWGOGTL VTVSS 

18. A m ethod comprising storing a computer representation of the following amino 

._ acid sequence: 

a. DIOMTOSPSSLSASVGORVTITCRASODVSSYLAWYOOKPGKAPKLltY 

AASSLESGVPSRFSGSGSGTOFTL TISSLQPEDFA TYYCQ1DYNSLPYTFG 

QGTKVEIKRT·, or 

b. EVOLVESGGGLVOPGGSLRLSCAASGFTFSOY AMSWVROAPGKGLEWV 

AVISENGGY"fRYADSVKGRFTISADTSKNTAYLOMNSLRJ\EOTAVYYCS 

RWGGDGFY~1.MOVWGOGTLVTVSS 

19. A method for makino a humanized antibody com prising amino acid sequence of a 

non-human, import antibody and .a human antibody, comprising the steps of : 

a. obtaining t he am ino acid sequences of at least a portion of an im port 

variable domain and of a consensus human variable domain; 

b . iden~ifying Complementarit y pete~mining Region (CDR) amino acid 

sequences in t he im port and 'the human amino variable d omain sequences; 

c . substitutin!~ an import CDR amino ac id sequence f or 1the corresponding 

hum an coin amino acid sequence; 

d. · aligning th1e amino acid sequences of a Framework A:egion (FR) of the 

import antibody and the corresponding FR of the constmsus antibody; · 

e. ident ifying import antibody FR residues in the a ligned FR sequences that 

are ·non-homologous to t he. corresponding consensus a1ntibody residues; 

f . determinin~~ if t he non-homologous.import am ino acid re::;idue is reasonably 

expected t 10 have at least one of the following effects: 

1. non-covalently binds antigen d irectly, 

2 . i int eracts with a CDR; or 

3. participates in the vl - VH interface; 

g . f or any non-hom ologous im port antibody am ino acid residue which is 

reasonably ex pected t o have at least one of t hese ettect s, substituting 

t hat residu1e for the corresponding am ino acid residue in the consensus 

antibody Ff1 sequence; and 

h. for any non -hom ologous im port ant ibody am ino acid residue, det ermining 

if any such non-homologous residue is exposed on the surface of the 

domain or buried wit~in it, and if the residue is exposed. retaining t he 

consensus residue. 
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PATENT COOPERATION TREATY INTD.NATIONA.L 
nuNG DAn: 15 JUN 1992 

UQUEST 

11tE UNDEISICNED UQUESTS ntAT nfE PRESENT 
IN'l"EaNAnONAl. APPUC4nON H PROC1::sSED 

ACCORDINC TO 11tE PATEM" COOPERAnON l'U:4TY 

lea No. I 1TT1.£ OF INVENTION 

IMMUNOGLOBULIN VARIANTS 

Applicant'• or apt11'1 nle twf'9ft9CI 
(indica1ed by •PJ!licant I( desired) 709Pl 

Boa No. II APPUCANT (WHEnfER OR NOT ALSO INVENlOR); DESIGNATED STATES FOR WHICH HE/SHE/IT 
IS APPLICANT. Uae this boa for indica&ina die applicam or, i( dleft an MVaaJ applicanu. OM ol tbaD. If more !ban one penon 
(includa. where applicable. a lepJ entity) ii in¥Olved.. CIOftUIUUI in 8oa No. Ill. 
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United States of America 

Telqillone nMmber (1nclMdin1 uea code): I TeJeanplnc acldNll: 

415-225-1000 
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FAX: 415-952-9881 
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whl~ applicable. a leaal entity). If the ro110.,;n1 rwo 1ub-bo111 arc intllfncien&. continue in die ·'Supplememal Boa." <1ivin1 tlllft for 
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Name •1111 addraa : .. 

Paul J. CARTER A 
2074 18th Avenue 
San Francisco. California 94116 
United States of America 
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and ~., thal ,,mo.. ii •,,,Uautt lot tile pu~ of (mart oae dMck.-a Oftly): 

D au dnipaa.d D all clni1na1ed Stata HOii" lv'I &be Uniud Sia• 0 tlw Swa indicated 
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N8.1111 •1111 addftu: •• 

Leonard G. PRESTA 411l 
1900 Gough S tree t , #206 
San Francisco, California 94109 
United States of America 
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States of America 

0 tlle Stata indicated 
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been appointed; lbe oommcm rcpracntative must be one or the applicanu. 
1'11e following penon (indudn. whcrr applicable, a lepl endcy) it hcrrby/hu beni appoimed U aaen1 or COllllllOll reprnetltaliW 10 8Cl 
on behalf or the applicant(•) before the oompctHt lntcnuitional Authorities: 
Name.,"' addra1 indudin1 -•I code and count"': Ir tbt apace below.it~ in11ud for 0 

• r--- ., an address fot nour1Ca11ons. mart here: 
A Carolyn R. ADLER 

GENENTECH~ INC. 
460 Point San Bruno Boulevard 
South San Francisco, California 94080 
United States of America 

Telrpl!one number (indudina area code): 

415-225-1000 
Telqraphie addraa: Teleprinter acldrus: 

FAX: 415-952-9881 
Box No. V DESIGNATION OF CROUPS OF STATES OR STATES<t>; CHOICE OF CERTAIN KINDS OF 
PROTECTION OR TREATMENT. The followina d-.ipation• •R Mntty made (pl- mark die applicable ctacdl:·bo-.cs): 

Reaioul Pateet 

(X] EP 

D OA 

Earopeu Patntm: AT Austria, BE Belgium. CH ... U Switzerland and Liechtenstein. 
DE Germany, DX Denmark, £5 Spain, FR France, GB United Kinadom. GR vftCC?t, 
rr Italy, LU Luxemboura, MC Monaco, NL Netherlands, SE Sweden. ~ 
and any other State whidl ia a ContraClina Staie of the European Patent Convemion and or die PCT 

OAPI Pateat: Benin, Burkina Faso, Cameroon, Central African Republic. Chad. Con10, C6te d'Ivoire, 
Gabon, Guinea. Mali, Mauritania. Senepl, Toso. . 
and any ocher State which i• • Contraaina State or OAPI and or tbe PCT; Ir Olher OAPI mle desired, apeeify on doned 
lincU); 

National Pateat (if other kind or protection or treaunent dnired. •peeify on doaed line<JJ 

D AT Austria <J) .......... . . •...•.............. 

IKJ AU Australia<>> ......... . .. . ••..•••..•..•.. . . 

D BB Barbados 

D BG Bulpria <J> •••........•.............•.... 

D BR Brazil<J> . .. . .. . . . . . .. . . . . . . . ... ... ······· 
Ii] CA Canada 

D CHudU Switzerland and Liechtenstein 

D cs Czechoslovakia 

D DE CermanytJ) ••.•.••.•..•. •. ••••. . .•• • ••••. 

0 DK Denmark 

D £5 Spain CJ> ...••.......•••••• . ...•.•.•.••••. 

D Fl Finland 

D CB United Kinadom 

D HU Hunpry 

IKJ JP Japan<» .... .... . ............... . ..... . .... 
D kP Democratic People'• Republic or Kora()) •• • 

... ... ........................................ 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
0 
IKJ 

U Republic or Korea<» ................... . . . 

I.& Sri Lanka 

LU Luxemboura<» ••.•.••.................... 

MG Madapsc:ar 

MN Monaolia (JI •.••••••••••••••••• ..•• • •••.. 

MW Malawi CJ) ••••••••••••••••••••••••••••••• 

NL Netberland1 

NO Norway 

PL Poland<JI •••.••••• .. .••..••.•.•..•.•....• 

RO Romania 

SD Sudan 

SE Sweden 

SU Soviet Union 

US United States or America<» .••.......... . .. 
. ~QP-.t;f.JWfl..t;f.P.l}.-:-AQ:-JHl~ ~ ' · ...•••... 

Space reserved for dnianatina Statn (for the purposet of• national patent) which have become parry U> the PCT anrr the i11uance of 
this 1hcrt : 

C 1> The 1ppticant"1 choice or the order or dni1na1ion• may be indicated by markina the c:hcck·bo•n with wquentiaJ arabic numeral• (see 
also the " No1rs to Boa No. V"). 

<2> The 1elec:tion or paniail1r S1a1rs for a European pa1en1 can be m1dr upon enterina the nation1I (reaional) phue before the European 
Patrn1 Office (1eoe also the " Norn 10 Boa No. V"' ). 

\3) If 1no1hcr kind of pro1ectlon or 1 1itlc or addition or, in the Uni1td St11a or America, 1Ratmm1 u a oontinuation or a continuation· 
in-pin is de1ircd, specify 1ecording to the inun.ictions 1i\lm in the "Notes to Boa No. V." 

Fonn PCT/ RO/ IOI (ICCIOnd 1hect)(JanU•l) 1992) Set no1n on accompanying lhect 

.&surname Underlined By RO/US 
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Sheet numbu .... ~ .... r\J llU\:i "I~ I U ::> l (_ t> 
Sapplemeatal BoL U1e this box 

~-------.....,-· 
. ollowing cues: -

(i) If morr titan tltrtt pnsotu ofY ltw01vff tU opplicana and/ or lllHnton: in aucb cue, writ.e .. Continuation of Box No. Ill" and indi. 
cate for each additional person the same cype of mfonnation as required in Box No. 111 ; 

{ii) if. '11 Box No. II or a"' of tltr sub-boia of Box No. Ill. tlte indication "tltr S11110 indica11d in tltr 'S11pplnnnual Box.'" is dtttlud: in 
such case. write .. Continuauon of Boll No. II" or .. Continuation or Box No. Ill" or " Continuation or Boxes No. II and No. Ill" (as the 
cue may be), indicate the name of the applicant(s) involved and, nex1 to (each) such name. the Stale or Statn (or EP or OA. if appli­
cable) for the purposes of which he/ she/ it ia applicant ; 

{iii) if,;,, Box No. II orolf)I oftltt nd>-boxa of Box No. Ill, a pnson tlllllcated as "applicant and iflWfltor" or " iltWfltor only" is not lnrmtor 
fonltr purposa of oil daipo11d S101a or for 11t1 Jlllrposa of 11t1 United Stoia of Arrurlca: in such cue. write ··continuation or Boll No. ff' 
or " Continuation of Boll No. Ill" or " Continuation of Bolles No. II and No. Ill " (as the caH may be), indicate the name of the inventor 
and. next to such name, the State or States (or EP or OA. if applicable) for the purposes of wbich tbe named person is inventor; 

(iv) if tlttfY is morr titan onr 011mr and tltdr oddrosa arr not 1Jt1 some; in such cue, write " Continuation of Boll No. JV'• and indicaie 
for each additional agent the same type" or information as reqllired in Boll No. JV; · 

(v) if, in Box No. V. tlit "°"'' of orry co11n17Y (or OAP/) is ocoom;orritd by tltr indicatiorr "potent of addition." "cnrljim11 of addition," or 
"in11nttor's Clf'fi/im11 of odditiorr," or if. in Box No. V. 1111 no"'' of 11t1 Urri11d Stoia of Ammco is .acoomparried by on indication "Continua­
tion " or "Conrtrr11otion°fn°pan": in such case, write "Continuation or Boll No. V" and the name or each Sta1.e involved (or OAPI), and 
after the name of each such State (or OAPI), the number of the parmt title or parent application and the date of grant of parent title or 
filing or parent application; 

(vi) if 1lt11Y arr morr than 1/trtt torliw oppllcatlo1V wlton prlorll)' is do/med; in auch case, indicate "'Continuation of Boll No. VI" and 
indicate for each additional earlier application the ume cype or information as required in Boll No. VJ; 

(vii) if. In any oftlit Boxa, 11tr spoa is ifU1'f/icim1 "' fumislt oil rite il'lfonnotiofl: in 1uch cue, write " Continuation or Boll No .... " I indicate 
the number of the Boll) and rumish the information in the same manner 11 required accordini to che captions of tbe Boa in which the 
space was insufficient; 

(viii) if 1ltt opplicon1 intends 10 doim. '" rapttr of any dnipolld OJ/l«, 1lt1 bntd/t of pfOvisiOIV of tltt ffotiorrol 14w amcmtiffll t1011-p"judl­
ciol disclosurn or cxaprion.s 10 /a(k of rrov1/ty: in such case, write " Statement Concemina Non-l)rejudicia1 Disclosures or EaC>Cptions to 
Lack of Novelly" and rumish that statement below. 

Continuation Box IV 

Also : BUTING, Walter E., DREGER, Ginger R • • FITTS, Renee A •• 
HASAK, Janet E., HENSLEY. Max D., GLAISTER, Debra J., 
RAINES, Stephen. WINTER, Daryl B. 

All of : GENENTECH. INC. 
460 Point San Bruno Boulevard 
South San Francisco. California 94080 
United States of America 

Continuation Box V 

United States of America Application Serial Number 715,272 filed 

1( ;;;,e;;:·,o 

If this Supplemental Boll is not used, this sheet need no1 be included in the Request. 
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Pews 9 2 / o s 1 2 6 
Counuy (-ntry in wtlicta it Filin1 Dase Apptic:uion No. omce or filin1 (fill in only 
- filed if na&iooal •Pttlica· (day, moatb. ,ar1 - if llle eaniC1' aPllhcauon i1 
cion: ona of IJIC cmumna for an incemationaJ applica· 
wllidl ii WU l\Jed i( rasioftal lion or a regional applica· 
cw in&ema&iona.I applicaUOftl tionl · 

14 June 1991 
(I) us (14. 06. 91) 715.272 

(2) 

(3) 

(l.cucr coda may be uHd co 1nd1caui coumry and/or omm of rilusl) 

~ I.lit earlier •Plllication WU filed with tM Omce which. for the Jlll.lf,IOICI of the PftMft1 inunwi~ application, it Ille r.criving 
Office. me •PJiticant may, qeilllr f/lflrrt#IU ofdw ,...,,.u.d/ft. ut IM followin1: 
rV'1 die remivin1 omce is ha.by rcquaud IO prspare and trallllllil 10 die llda"nalianal Bwau • c:atirted copy of tbe above-men­
~ IHmed artier application/ of die artier aPJllicuiom idntilled abaft 1tJ dis numbers (insen tbe applicable numbers) .. {_~) . . ... 

Boll No. VII EARUER SEARCH (IF ANY). Fill in whel'I a a.aardl (~a&ioaal. iatcmuional-cypc or otlml by tbe llnenwional 
Scaraina Aulhority hu already been rcquaud (or compleced) and die Aid ~ i1 now requeacd co bue die intemational auRft. 
IO tbe HUim pouible.. on the rnuh• or the aaid artier MUCb. Identify •udl .... Of nqual aitber by mamcit 10 tile reina111 applica­
tion (or tbs tranala&ioft thereof) or by ref'creacie co die ..rm requat. 

lmemacional application number or 
number and coun1ry (or rqional 
omc:e1 of n1hn •""lica1intt : 

~"-t= . ~ 

lnumUional/ rqioaal/ nationaJ 
raJiaa d.aca: 

Numller (11' avaalallle) 
Pwa IO MU'dl requat: 

(C~~~~for (S tephen RAINE~ice 
Intellectual Property, 

GENENTECH, INC . ) 
Paul J. CARTER. Leonard G. PRESTA) 

If the PftHftl lltequnl form 11 aiped on bellalf or any appUcaa1 by an aaan, a aepanre power of aaoma, 1ppointin1 the aam1 and 
1i11Md by the applicant i1 required. Ir in sudl cue ii ia dairwd co mau UM of a pacraJ power of aaonwy (depoaiteel wi!.ll the m:eivin1 
Olricea. a copy thereof' mun be anadled 10 thil form. 

Bos No. IX CHECK UST (To be filled in by the APJllic:anu T1lia inumaaioaal appUcaion u filed is acmmpan1ed by the 
n- awUd below: 

Thill inr.tmaliona.1 application cioma.im die followiea numblr [!] . To be filed 
of •beeu: I . taparata ..,.._ ...,..... of aa.oneywi thin 30 day 

I. requat 
·. · . 4 ..... CIOP'1 of ..... power of aaoruy 2. 0 

2. dacripcion .. 107 ..._ 
(!] ordered 

) . priority clocumnl(1) < .. Boa No. Vl) above 
3 . . dal1111 

"~ 5 ...... 
•• absuacl l ...... •• 0 ftlCllipt of die ,_ paid or menu IWllPI 

'· dnwittp 9 ~ '· 0 m..- for die paY9Mft1 or f-

T .... 126 I ..... 6. [!] nq.-. co ctaarae depoail acmuat 07-0630 

2 7. fYl Olberdoa•-.-1(1pecif'y)Transmittal Sheet, 
Fipne number ·-··---··-·-- of the dn9'ap <tr any) Fee-c'alculation Sheet 
i1 auua&ed 10 accompany she abnraa ror publicalioa. 

(ft&, ........ ta .... '"'~ - ........ Otnet• 

I. Dara of aaual m:si111 or the pu'1'0ft&d inlet'llational at>Jllicalion: 13 Rec'd PCT/PC 
2. Cornaed dace of 1aual receipt due 10 later but timely receiftd papen 

or dNtrinp cornpletin& the purponed i~ali_.. ~licatioft: 

3. Dace of timely NaiP1 of the Rqu11wd cotftCliona under Anicle 11 of tbe PCT: 

4 . Or .. nnp 0 Received 0 No D,.winp 

("Refellowt .. ltrolllientWi.~._l•••d 1 I..._) 
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THIS SHEET IS NOT PART Ow.D DOES NOT COUNT AS A SHEET OF THE.TERNATIONAL !<PPLICATtON 

APPLICANT · This column for usr 
GlENENTECH, INC. et al • l'ly rttelVinp 

Office 
INTERNATIONAL APPLICATION Nt.;MBER DATE STAMP Of RECEIVlNG omCE 
(to be filled in by the rcccivina Office) 

10 
Fl:E CALCULATION SHEET I 

FEES SUBM11t'TED OR TO BE CHARCEO TO DEPOSIT ACCOUNT 

I. TRANSMl'nAL fEEl . .. ............ . ...........•....... . .•......... 

11 . SEARCH 1:"£E 3 .........••... ... ...........•.•.. •• .......••......... 

lntemational searcfl 10 be effected by ... ~,r .......................... . 
(Please indicate. but only ir the applicant has the choice between two or 
more lntemational Searching Authorities. the name of the Authority 10 
which 1ha in1ema1ional application is 10 be transmiuce. Nocc 1ha1 the 
amount of the search '" depends on the identity or the International 
Searcflina Authority.) 

190 

1320 

I b, I 

Ill. INTERNA'nONAL n:E'• 

BASIC FE:E' 
Indicate the number or SHEETS contained in the in1em11ion1I ap~p~l:ica=:li~o:n......:=1=2=6=:..:..--

first JO sheets 525 

remaining ___ 9_6 ___ 1hceu >e __ 1-.0.;..... ____ • 960 

Add arr1ouilts eniercd in boxes b 1 and b. and enter total in bo1 B. 
This fi11ure is the amount of the BASIC f'EE ......... . .... . •..... 1485 

OESICNA.TION FEES' 
Indicate th.e number 
or NATIONAL PA· 
TENTS wll'lich have 
been 1ou1h11 and mul­
tiply by the amount or 
the desi1na1ion fee. 

Indicate th.e number 
of REGIONAL PA· 
TENTS wlhich have 
been sou9h·1 and mul­
tiply by the amount of 
1he desi1nuion fee. 1 

127 -

127 -
Add am1ounts entered in boxes d 1 and d .. and enter tolal in bo1 D (if 
that toml exceeds the figure which corTCsponds 10 1he amount or the 
desi1na1ion rec mulliplied by ten. enter the latter figure in Bo1 0)6. 
This figure is the amount of 1he DESICNATION FEES . ......... . 

Add 11mount1 entered in boacs 8 and D. and en1er lOl&I in boa I. 
This t'iaure)i·thc tcxal amount of the INTERNATIONAL FEE ....... . 

IV. TOTAL OF' PAtscRIBED Fl:ES SUBMITTED OR 10 BE CHARGED 
TO DEPO!ilT ACCOUNT 
Add amounts entered in boacs T. Sand I. and enter total in the TOTAL bos. 
This fiaure is tht amoun1 or the PRESCRIBED FEES SUBMITTED OR TO 
BE CHARt:iED TO DEPOSIT ACCOUNT .........•..•••....•......... 

508 

127 

635 

2120 

I b? I 
I 

TOTAL 

·8 

D 

,. 

ntE APPLICANT MAY PAV ntE PRESCRIBED F'EES BV (CHEQUE. POSTAL MONEY ORDER. BANK 
DRAFT. CASH. REVENUE STAMPS. COUPONS. ETC). PAYMENT SHOULD BE MADE IN THE PR~ 
SCRIBED Cl:lltRENCV TO ntE (ACCOlJNT OF. ACCOUNT INDICATED BELOW OF. ORDER OF] ntE 
RECEl\1NC omcL PAYMENT MAV Al.SO BE MADE av AUTHORIZATION TO CHARGE A DEPOSIT 
ACCOU1"1' AT lltE RECEIVlNG omCE If ntE LATTER HAS A DEPOSIT ACCOUNT SVSTEM. 

DEPOSIT ACCOUNT AUTHORIZATION7 
J! The ROI US is hereby authorized to chafle the total fees indicated above to my deposit accounL 

3 The ROI OS is hereby authorized to char1e any deficiency or credit any overpayment in lhe tocal fees 
indicated above to my deposit accounL 

0-£.. a 

~~/ 
fY7.F 

J! 'The ROI US is hercblf authorized to char1e the fee for preparation and tnnsmiual of the priori1y docvmen1 
<o lh• ln .. ma•;onal Bu .. au o( WIPO •o my "''°'" *"""'"L ~ 

=-~0~7--0~6~3~0~------ 12 June 1992 ~~~~----,......../l.--· ~-------------------
Oeposit ACCOUIU Number Date Sign•~ 

Fomi PCT/ RO/Im IAnnuicJanuary 1991l Sec notes on reverse Stdt 
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PATENT COOPERATION TREATY 
• • • PCT 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18 aod Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER 

ACTION 

see Notification of Transmittal of International Search Repon 
(Form PCT/ISA/220) as well as, where applicable, item S below. 

709Pl 
lnterna.tional application No. International filing date( dtiy/month/year) (Ea.r-liest) Priority Date ( day/month{year) 

PCT I US 92/ 05126 15/06/92 14/06/91 
Applicant 

GENENTECH, INC . et al. 

This international search report has been prepared by this International Sea.r-ching Authority and is transmitted to the applicant 
ac:cording to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 
[X] It is also accompanied by a copy of ea.ch prior art document cited in this reporL 

1. 00 

2. D 

:i. D 

Certain claims were found ~able (see Box l). 

Unity of invention is lacking (see Box II). 

The in1ernational application contains d;sclosure of a nucleotide and/or amino aftd -quence listing and the 
international search was carried out on the basis of the sequenoe listing 

0 filed with the international application. 

[J furnished by the applicant separately from the international application, 

·,, 0 but not accompanied by a statement to the effect that it did not include 
matter going beyond the disclosure in the international application as filed. 

0 Transcribed by this Authority 

4. With regard to the title, 0 the text is approved as submitted by the applicant. 

[iJ the text has been established by this Authority to read as foUows: 

METHOD FOR MAKING HUMANIZED ANTIBODIES. 

5. With regard to the abstract. 

the text is approved as submitted by the applicant. 00 
D the text has been established, acc;ording to Rule 38.2(b), by this Authority as it appears in 

Box lU. The applicant may, within one month from the date of mailing of this international 
search repot"t, submit comments to this Authority._ 

6. The figure of the drawings to be published with the abstract is: 

Figure No. 2 0 as suggested by the applicanL 0 None of the figures. 

0 because the applicant failed to suggest a figure. 

0 because this figure better cilara.cterizes the invention. 

Form PCT/ISA/210 (first sheet) (July 1992) 
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INTERNATIONAL SEARCH REPORT • CT/US 92/05126 
International Appllation No 

I. CLASS IFICATION OIF SUBJECT MA~R (If sev~ cl:issific:atloo symbols .apply, lndlc:.ate all) ' 

According' to lniiem.atlon:l.I P.atent Classlfli::ation (lPC) or to both N.atlonal Classlfiation .and IPC -· ~ 

Int.Cl . 5 C12N15/13; C12P21/08; C07Kl3/00; C12NS/10 
G06Fl5/00 

ll. FlEU>S SEARCHED 

M lnlraura Docuraent.ation Searchcd1 

C lusifiatlon Systeo:i Cl.assitlc.atlon Symbols 

Int.Cl . 5 C07K ; Cl2N ; G06F 

Documentation Searched other th.an Mlnlraura Docuraent.alloo 
to the Extent th.at such Docuraenls u e Included In the Fields Se.arched1 

m. DOCUMENTS CONSIDERED TO BE REL£VANT9 

C.ategory. Clt:ltion of Document, 11 with indication, where .appropri.ate, of the relevant passaaes U Releva.ot to Claim No.U 

y JOURNAL OF MOLECULAR BIOLOGY 1-12,15 
vo1l . 215, 1990, ACADEMIC PRESS 
pa.ges 175 - 182 
Tramontano, Anna; Chothia, Cyrus; Lesk, 
Arthur M. 'Framework residue 71 is a major 
deitermi nant of the position and 
conformat ion of t he second hypervariable 
re!gi on i n the VH domains of 
immunoglobulins ' 
ciited i n the app lication 
SHe the whole document, especially 
p<1ragraph 7 

\ \ ---
y WO,A,9 007 861\,(PROTEIN 

215 July 1990 " ' 
DESIGN LABS, INC.) 1-12 ,15 

S1ae pages 1-6; 9-25 
---

- / --

0 Sped.a! catqorie:1 of dted doc11ments : IO "'T"' latu document published .after the lntem:uionaJ fillog d.ale 

"'A"' document dcfitnlng th:,Cer.a.I state of lbe alt wlllch is not 
or priority date :uid not ill c:ontuct with tbe aszUcadon but 
dted 10 undersu.nd tbe prioclple or theory llO er!yiag tbe 

considered to be of p C21b.r relev.a.nce laveodoo 
'E"' earlier document but published on or .after the lntern.atlooaJ "X" doc11ment of partla1lar rel11Y2nce; the claimed loveadon 

Oliag d.ate ClAllOI be considered novel or ~ot be considered to 
"L"' dOC\lment which m.ay throw doubts on priority claJ.m(s) or Involve .an lnve11tlve step 

which Is cited to establish the publlc:alton d:ate of anothu "Y" document of partla1b.r relrnace; the claimed lnve.ntioa 
clt:adon or oll1u special reason (as specified) CU1oot be considered to Involve .an lnvendve step wbea the 

·o· docvmeat mening to 2A oral disclosure, use, exhlbicton or document Is corablned whb one or more other such d~ 
other mea6S meats, suc.b comblo.adoo being obvious to a. person slt.llled 

"P"' document published prior to the lnttni.allooal filing date but In the an. 
later lb.an thj1 prioriry d.ate daimed "&" document member of tbe·s.ame pateat family 

2 
IV. CERTIF1CATIOL"'l 

Date of tbe ActU.a! Co,mpledoo of the lntemadonaJ Search D.ate of Malling of this lntcmatlooal Se:arc.h Report 

Cl7 OCTOBER 1992 0 2. 11. 92 ~ f7 
lntemational Seardllr1g Authority ""'""of.,.,,..,.. om-~ 

EUROPEAN PATENT OFFICE NAUCHE ~ . 

Po"" PCT/lSAJllO ! .. ~t .-1 .J,.. 19a5} / ~ ""-3~ aolu oa llaGlnl'•)'i•c •1leol 
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loternatlona.I Appllcatlon No 

m. DOCUMENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM 1111: SECOND SHEET) 

Category 0 

y 

P1 X 

Otatlon of Doatment, with Indication, where appropriate, of the releY211t pass-ages 

NATURE. 
vol. 342> December 1989 1 LONDON GB 
pages 877 - 883 
Chothia 1 Cyrus; Lesk, Arthur M.; 
Tramontano, Anna; Levitt, Michael; 
Smith-Gill, Sandra J.; Air, Gillian; 
Sheriff, Steven; Padlan, 'Conformations of 
immunoglobulin hypervariable region' 
cited in the application 
See the whole document, especially 
'Discussion' 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA. 
vol. 89, May 1992, WASHINGTON US 
pages 4285 - 4289 
Carter, Paul et al . 'Humanization of an 
anti-pl85HER2 antibody for human cancer 
therapy . ' 
see the whole document 

\ 

Form .PCT/ISA/2l0 Cextn .-1 (.laaary l9U) 

CT/US 92/05126 

ReleYa11t to OaJm No. 

1-12,15 

1-15 

• 

See ..... 08 ......,..,iac .... 
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International application No. 

INTERNATIONAL . CH REPORT PCT •• 92/ 05126 

Box.I Observations where certain claims were ·found unsearchable (Continuation of item I of first sheet) 

This international search report has not been established in respect of certain claims under Article l 7(2)(a) for the following rea.sons: 

1.0 

Claims Nos.: 17-18 
because they relate to subject matter not required to be searched by this Authority, namely: 

see PCT-Rule 39 . l( fv ) 

Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 

3. D Claims Nos.: 
because they are dependent claims and are not drafted in ao::otdanoe with the second and third sentences of Rule 6.4(a). 

Box II Observations where unit y of invention is lacking (Continuation of item 2 of first sheet) 

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

I. D As all required additional s~arc:h fees were timely paid by the applicant, this international search report covers all 
searchable claims. ·., 

2. D 

J. D 

4. D 

As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, spe.::ifically claims Nos.: 

No required additional search fees were timely pa.id by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims NoJ.: 

Remark on Procir:st D The additional search fees were accompanied by the applicant's protest. 

D No protest accompanied the payment of additional search fees. 

Form PCT(ISA/210 (continuation of first sheet (1)) (July 1992) 
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• • ANNEX TO THE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO. US 

SA 
9205126 

61838 

This am11101 lists die patent family members relating to tbe patent documents cited iD tile abovo-meotiooed iot.eroational llearda report. 
The members are as c::ontained in the European Patent Office EDP file on 
The European Patent Oflic:e is in no way liable for tbea partiallars wb.ic:b are merely given for the purpose of information. 07/10/92 

Patent document I Pu blic:atioa 

I 
Pateat family 

I 
Public:atioa 

cited in RU'Ch report date memller(s) date 

WO-A-9007861 26-07-90 AU-A- 5153290 13-08-90 
CA-A- 2006865 28-06-90 
EP-A- 0451216 16-10-91 

~..._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----' 

I:! For more details about tbis annex : soec Oflic::ial Journal of the European Patent Oflic::e, No. 12/82. 
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PA.T COOPERATION TREATY. 

From the INTERNATIONAL BUREAU 

PCT To: 

NOTIFICATION CONCERNING United States Patent and Trademark 
DOCUMENT TRANSMITTED 

Office 
Washington, D.C. 

Date of mailing: 

24 September 1993 (24.09.93) in its capacity as elected Office 

International application No.: International filing date: 

PCT/US92/05126 15 June 1992 (15 .. 06.92) 

Applicant: 
GENENTECH, INC. et al 

The International Bureau transmits llerewith the following documents and number thereof: 

copy of tile international preliminary examination report and annexes (Article 36(3)1!a)) 

The International Bureau of WIPO 
34. chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsim ile No.: (41 ·22) 740.14.36 

Form PCT/IB/310 (July 1992) 

Authorised officer: 

B. Fitzgerald 
Telephone No.: (41-22) 730.91.11 

000274361 
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A DO/US WORKSHEET . • 
U.S. Appl. No. 08 / / ~ ;25{; · Internationa; ...-.. pplNo. ()59;:>/S-Z.J.4 

I I 
Application filed by: 0 20 months .' -- ~months 
INT~~TIONAL APPLICATION PAPERS IN THE APPLICATION FDLE: 
~nternational application (RECORD COPY) equest form PCT/R0/101 
0 Article 19 amendments PCT/IB/302 

i PCT/IB/331' · PCT/ISA/210-Search Report 
PCT/ IPEA/409 IPER (PCT/IPEA/416 on front) Search RePQrt references 
Annexes to 409 Other :.3/0 

0 Priority document(s) No. . ---------:, 
0 INTERNATIONAL APPLICATION ON DOUBLE SIDED PAPER (COPIES MADE) , 

: RECEtyt's FROM THE APPLICANT: (other than checked ~) - · -
~Basic National Fee (paid or authoriz.ed to charge) (E'.J' Preliminary amendment(s) filed 

Translation of international application as filed : JLNCN \ 99::3 
0 Description 
0 Claims 

B Words in the drawing figure(s) 
Article 19 amendments 

~ 
Annexes to 409 

&' 081 I Declaration 
DNA diskette 

0 Information Disclosure Statement 
D Assignment document 
D Power of attc1mey/Change of address 

§Substitute spc~ification 
Verified smalU status claim 
Other ---------

Notes: /Jer1cL£ 
CLlrt 

35 U.S.C. 371 - Receipt of Request (PT0-1390) 
11 NfJV 1qc,3 

WIPO Publication 
Publ.ication No. 

Date acceptable oath I declaration received ,, N(J V I '1 'i..3 
WO/ 

Date complete 35 U.S .C 371 requirements met 
l1 Alo v 1'79 3 

Publication Date 

102(e) Date 
/7 ~bu. 1qc, 3 - Publication Language 

Date of completion of DO/EO 906 - Notification of Missing 102( c) Requirements 

Date of completion of DO/EO 907 - Notification of Acceptance for 102(e) date Not Published 
Du.s. only 

Date of completion o( DO/EO 911 - Application accepted under 35 U.S.C. 1.11 Designated 
0 EP request 

Date of completion of DO/EO 905 - Notification of Missing Requirements 

BINN Date of completion of DO/EO 916 - Notification of Defective Response 

Date of completion_ of DO/EO 90~ - Notifi~~ X)ff{;tan{ Cf. Cf ~ It 
Da~ of completion of DO/EO 909 - Notification of Abandonment 
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• COM BINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, post office and citizenship are as stated below next to my name, 

I believe I am the original and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: 

METHOD FOR M AKING HUM A NIZED ANTIBODIES 

the specification of which (check only one item below): 

is attached hereto. 

was filed as United States application Serial No. -------- on -----------­
and was amended on------------ (if applicable.) . 

i was filed ·as PCT international application Number PCT /US92/051 26 on 15 J UNE 1992 and was 
amended under PCT Article 1 9 on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above- identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign application(s) for 
patent or inventor's certificate or of any PCT international application(s) designating at least one country other than 
the United States of America listed below and have also identified below any foreign application(s) for patent or 
inventor's certificate or any PCT international application(s) designating at least one country other than the United 
States of America filed by me on the same subject matter having a filing date before that of the application(s) of 
which priority is claimed. 

PRIOR FOREIGN/PCT APPLICATION($) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C . 119: 

COUNTRY APPLICATION NUMBER DATE OF FILING 
(day, month, year) 

PRIORITY CLAIMED 
UNDER 35 USC 1 19 

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) or PCT 
international application(sl designating the United States of America that is/are listed below and, insofar as the subject 
matter of such of the claims of this application is not disclosed in that/those priori application(s) in the manner 
provided by the first paragraph of Title 35, United States Code § 112, I acknowledge the duty to disclose material 
information a defined in Title 37, Code of Federal Regulations, § 1 .56(a) which occurred between the filing date of 
the prior application(s) and the national o r PCT international filing date of this application: 

o .... -- 1 _ , ,, 
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. : jt).(~.;..i.~:.j'~ . . • Attorney's Docket No. 709P1 

COMBINED DEC[j(·A~'tfoN~R PATENT APPLICATION AND PO\l\IER OF ATTORNEY (Continued) 

P~!OR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER 
35 u.s.c. 120: 

U.S. APPLICATIONS STATUS (Check one) 
U .S . Application Number I U.S. Filing Date Patented I Pending I Abandoned 

1 :.e A rs t:J 07/715,272 I 14June1991 

PCT APPLICATIONS DESIGNATING THE U.S. 

PCT Application No. I PCT Filing Date U.S. Serial Numbers 

POWER OF ATTORNEY: As a named Inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith. 

Carolyn R. Adler • Reg. No. 32,324 
Renee A. Fitts - Reg. No. ;J.5,.1.36 

1 Walter E. Buting - Reg. No. 23,092 
Ginger R. Dreger - Reg. No. 33,055 
Daryl B. Winter • Reg . No. 32,637 

Send correspondence to Genentec.l),_ Inc. 
Attn:__,.!an_e.t. E._Hasak 

Sean A. Johnston - Reg. No. 35,910 
Dennis G. Kleid - Reg. No. 32,037 
Janet E. Hasak - Reg. No. -20·;6i6 
Stephen Raines - Reg. No. 25,912 

460.Point San Bruno Boulevard - . ----- -- -· -.-.. ... -
South S.ar.d:r.ancisco,_C~ •. 9~.9~0-4990 
Telephone: (415) 225-1896 

I hereby declare that all statements made herein of my own knowledge and belief are believed to be true: and further 
that these statements were made with the knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment or both, under Section 1001 of Title 18 of the United States Code and that willful false 
statements may jeopardize the validity of the application or any patent issue thereon. 

The undersigned hereby authorizes the U .S. attorney or agent named herein at accept and follow instructions fr9m his 
foreign patent agent as to any action to be taken in the Patent and Trademark Office regarding this application without 
direct communication between the U.S. attorney or agent and the undersigned. In the event of a change in the persons 
from whom instructions may be taken, the U.S. attorney or agent named herein will be so notified by the undersigned . 

Full name of sole or first inventor 
.( ' .,12ul J .. Car.ter- . 

Inventor's signature 

Residence 4 
2074 18th Avenue, S.an..F.caocisco, CA 94116 ~-
Citizenship 
United Kingdom 

Post Office Address 
2074 18th Avenue, San Francisco, CA 94116 

Full name of second or joint inventor, if any 
L,.~o.J:1_ard G· Ptesta 

Residence 
1900 Gough Street, #206. S<m_fLancisco, CA 94109 

Citizenship 
U.S.A. 

Post Office Address 
1900 Gough Street, #206, San Francisco, CA 94109 

Date 

lD /!~ /'i3 

1o)tJr;3 
Date 

• /'Ji 
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Ul» \ ''"'\..:> \ , ~ u -V ~ ll~ P14fi'l\0'6 v~\ ()G),O \ i ·t..-\ .., / .1. ~ 

.;il~~~ :~•0 ~5 ReC'd PCT/PTO 1 T NOV 1993 
PATENT DOCKET 709P1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~·iECEIVED 116" 
In re Application of JUN 1 1994 

) 
) 

) 
) 
) 

) 

) 

) 

Art Unit: To Be Assigned 

W, 
Paul J . Carter et at\f>PLfCATION DJVISION 
Serial No. To Be Assigned 

Filed: 17 November 1993 

For: METHOD OF MAKING HUMANIZED ANTIBODIES) 

Examiner: To Be Assigned 

) 

) 

) 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080-4990 
(4161 225-1896 

PRELIMINARY AMENDMENT 

' · Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 RECEIVED 
Sir: JUM \ 0 \994 
In the Specification: " 

Please amend the specification by inserting after page 76 the attached QB(}J &R.n3 aoo 
pages 77-92. 

Please further amend the specification by renumbering pages 95-99 to be pages 93-97. 

Remarks 

This amendment is prepared for the purposes of introducing a substitute sequence listing into 

the application. In accordance with 37 C.F.R. § 1.821 (f), I hereby state that this Sequence Listing is 

submitted in paper copy and in computer-readable copy, and that the content of these copies are the 

same, without adding any new matter. 

Early entry of these amendments is requested. The inventors submit that this application is now 

in compliance with the requirement of 37 C.F.R. § 1.821-1.825. 

Date: November 17. 1993 

Respectfully submitted, 

GENENTECH. INC. 

~~-~ 
Janet E. Hasak 
Reg. No. 28,616 
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5 ( i) 

-
-77-

SEQUENCE LISTING 

INFORMATION: 

Carter 
Leonard G. Presta 

•• 

{ii) TITLE OF INVENTION: Method for Making Humanized 
Antibodies 

10 
{iii) NUMBER SEQUENCES: 25 

{iv) CORRESPON ENCE ADDRESS: 
(A) ADDRES EE: Genentech, Inc. 

15 (B) STREET: 460 Point San Bruno Blvd 
(C) CITY: s th San Francisco 

20 

25 

30 

35 

40 

45 

so 

55 

(D) STATE: C lifornia 
(E) COUNTRY: SA 
(F) ZIP: 94080 

(v) 

(vi) 

(vii) 

(viii) ATTORNEY/AGEN 
(A) NAME: Hasak, 
(B) REGISTRATION NUMBER: 28, 
(C) REFERENCE/DOCKET NUMBER: 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 415/225-1896 
(B) TELEFAX: 415/952-9881 
(C) TELEX: 910/371- 7168 

(2) INFORMATION FOR SEQ ID NO:l: 

( i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
{B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser 
1 5 10 

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala 

Leu 

Ser 

disk 

Ser Ser 

Gln Val 

Val 
15 

Asn 
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20 25 30 

Thr Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

5 
Leu Leu Ile Ser Ala Ser Phe Leu Glu Ser Gly Val. Pro Ser 

50 55 60 

Arg Phe Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile 
10 70 75 

Ser Ser Leu Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
85 90 

15 His Tyr Thr Thr Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
100 105 

Ile Lys Arg 

()0\ 
20 

( 2) INFORMATIO N0:2: 

(i) SEQUENCE 
(A) LENGTH 

25 (B) TYPE: a 
(D) TOPOLOG 

(xi) ID N0:2: 

30 Glu Val Gln Leu Gly Gly Gly Leu Val Gln Pro Gly 
1 10 15 

Gly Ser Leu Arg Leu Ala Ala Ser Gly Phe Asn Ile Lys 
20 25 30 

35 
Asp Thr Tyr Ile His Trp Arg Gln Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Arg Ile Pro Thr Asn Gly Tyr Thr Arg Tyr 
40 so 55 60 

Ala Asp Ser Val Lys Gly Thr Ile Ser Ala Asp Thr Ser 
65 70 75 

45 Lys Asn Thr Ala Tyr Leu Gln Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cys Ser Gly Gly Asp Gly Phe Tyr 
95 100 105 

50 
Ala Met Asp Val Trp Gly Gln Leu Val Thr Val Ser Ser 

110 115 120 

55 (2) INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
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E: amino acid 
OLOGY: linear 

(xi) DESCRIPTION: SEQ ID N0:3: 
5 

Asp Ile Gln Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

Gly Asp Arg Ile Thr Cys Arg Ala Ser Gln Asp Val Ser 
10 25 30 

Ser Tyr Leu Ala Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
40 45 

15 Leu Leu Ile Tyr Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
55 60 

t 
Arg Phe Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 

70 75 
20 

Ser Ser Leu Gln Pro Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
80 85 90 

Tyr Asn Ser Leu Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
25 95 100 105 

Ile Lys Arg Thr 
109 

30 (2) INFORMATION FOR 

(i) SEQUENCE CHARACTE I 
{A) LENGTH: 120 a 
(B) TYPE: amino ci 

35 (D) TOPOLOGY: li ear 

(xi) ID N0:4: 

Glu Val Gln Leu Val Glu Gly Gly Leu Val Gln Pro Gly 
40 1 5 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

45 Asp Tyr Ala Met Ser Trp Val Gln Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ala Val Ile Ser Gly Gly Tyr Thr Arg Tyr 
50 55 60 

50 
Ala Asp Ser Val Lys Gly Arg Phe Ile Ser Ala Asp Thr Ser 

65 70 75 

Lys Asn Thr Ala Tyr Leu Gln Met Ser Leu Arg Ala Glu Asp 
55 80 85 90 

Thr Ala Val Tyr Tyr Cys Ser Arg Gly Gly Asp Gly Phe Tyr 
95 100 105 
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Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
110 1 1 5 120 

5 ( 2) INFORMATI FOR SEQ ID NO : S: 

(i) SEQUENC CHARACTERISTICS : 
(A) LEN TH: 109 amino acids 
(B) TYPE: amino acid 

10 (D) TOPO OGY: linear 

(xi) ESCRIPTION : SEQ ID N0:5: 

Asp Ile Val Gln Ser His Lys Phe Met Ser Thr Ser Val 
15 1 10 15 

Gly Asp Arg Val Ile Thr Cys Lys Ala Ser Gln Asp Val Asn 
25 30 

(}) 20 
Thr Ala Val Ala Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 

40 45 

Leu Leu Ile Tyr Ser Phe Arg Tyr Thr Gly Val Pro Asp 
55 60 

25 
Arg Phe Thr Gly Gly Thr Asp Phe Thr Phe Thr Ile 

70 7S 

Ser Ser Val Leu Ala Val Tyr Tyr Cys Gln Gln 
30 85 90 

His Tyr Thr Thr Gly Gly Gly Thr Lys Leu Glu 
100 lOS 

35 Ile Lys Arg Ala 
109 

(2) INFORMATION FOR 

40 ( i) SEQUENCE CHARACTER 
(A) LENGTH: 120 ami 
(B) TYPE: amino aci 
(D) TOPOLOGY: linea 

4S (xi) SEQUENCE DESCRIPTION: ID N0:6: 

Glu Val Gln Leu Gln Gln Pro Glu Leu Val Lys Pro Gly 
1 s 10 lS 

so Ala Ser Leu Lys Leu Ser Cys Ala Ser Gly Phe Asn Ile Lys 
20 2S 30 

Asp Thr Tyr Ile His Trp Val Gln Arg Pro Glu Gl n Gly Leu 
35 40 45 

SS 
Glu Trp Ile Gly Arg Ile Tyr Asn Gly Tyr Thr Arg Tyr 

50 S5 60 
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Asp Pro Gln Asp Lys Ala 
65 

Ser Asn 1'yr Leu Gln Val 
80 

Thr Ala Val 'I'yr Cys Ser Arg 
95 

Ala Met Asp 'I'rp Gly Gln Gly 
110 

(2) INFORMATION 

(i) 

( 2) 

( i) SEQUENCE Cl{ 
(A) LENGTH:---·· ases 
(B) TYPE: nuclei 
(C) STRANDE:DNESS single 

35 (D) TOPOLOGY: li ear 

(xi) 

Thr Ile 
70 

Ser Arg 
85 

Trp Gly 
100 

Ala Ser 
115 

ID N0:7: 

ID N0:8: 

40 GTTTGATCTC CAGCTTGGTA CC SCDCCGA A 31 

45 
(2) INFORMATION FOR SEQ ID 

(i) SEQUENCE CHARACTERIS 
(A) LENGTH: 22 bases 
(B) TYPE: nucleic aci 
(C) STRANDEDNESS: sing e 

50 (D) TOPOLOGY: linear 

(xi} SEQUENCE DESCRIPTION: 

55 AGGTSMARCT GCAGSA.GTCW GG 22 

ID N0:9: 

Thr Ala .~Sp Thr Ser 
75 

Leu Thr Ser Glu Asp 
90 

Gly Asp Gly Phe Tyr 
105 

Val Thr Val Ser Ser 
120 
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ID NO: 10: 

(i) SEQUE CE CHARACTERISTICS: 
(A) LE GTH: 34 bases 

5 (B) TY : nucleic acid 
(C) ST EDNESS: single 
(D) TOPO OGY: linear 

(xi) ESCRIPTION: SEQ ID NO:lO : 
10 

TGAGGAGACG GTGAC TGG TCCCTTGGCC CCAG 34 

15 
( 2) 

( i) 
bases 
ic acid 

: single \ 20 

~ 25 
(xi) SEQUENCE D SEQ ID N0:11: 

TCTG CAAATG 36 

30 
(2) INFORMATION FO 

(i) SEQUENCE CHARACTER 
(A) LENGTH: 36 base 

35 {B) TYPE: nucleic a id 
(C) STRANDEDNESS: si gle 
(D) TOPOLOGY: linear 

40 

45 

(xi) SEQUENCE DESCRIPTION: 

GTAGATAAAT CCAAATCTAC AGCCT 

( 2) INFORMATION FOR SEQ ID NO : 

(i) SEQUENCE CHARACTERISTIC 
{A) LENGTH: 36 bases 

50 (B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

{xi) SEQUENCE DESCRIPTION: SEQ 
55 

GTAGATAAAT CCTCTTCTAC AGCCTATCTG 

ID N0:12: 
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FOR SEQ ID N0:14: 

CHARACTERISTICS: 
H: 68 bases 
nucleic acid 

10 (xi) SEQUENCED SCRIPTION: SEQ ID NO:l4: 

CTTATAAAGG CC TATAACCAGA AATTCAAGGA TCGTTTCACG 50 

15 
ATATCCGTAG ATAAATC 

20 (2) INFORMATION FOR S Q ID NO:lS: 

(i) 

25 

(xi) ID NO:lS: 

30 
CTATACCTCC CGTCTGCATT 

35 ( 2) INFORMATION FOR SEQ ID 

( i) SEQUENCE CHARACTERIST 
(A) LENGTH: 107 amino 
(B) TYPE: amino acid 

40 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: ID N0:16: 

Asp Ile Gln Met Thr Gln Thr Ser Ser Leu Ser Ala Ser Leu 
45 1 5 10 15 

Gly Asp Arg Val Thr Ile Ser Arg Ala Ser Gln Asp Ile Arg 
20 25 30 

50 Asn Tyr Leu Asn Trp Tyr Gln Gl Pro Asp Gly Thr Val Lys 
35 40 45 

Leu Leu Ile Tyr Tyr Thr Ser His Ser Gly Val Pro Ser 
50 55 60 

55 
Lys Phe Ser Gly Ser Gly Ser Asp Tyr Ser Leu Thr Ile 

65 70 75 
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Ser Asn Leu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln 
80 85 90 

Gly Asn Thr Trp Thr Phe Ala Gly Gly Thr Lys Leu Glu 
5 100 105 

Ile Lys 
107 

10 ( 2) INFORMATION SEQ ID NO:l7: 

(i) SEQUENCE CTERISTICS: 
(A) LENGTH: 1:07 amino acids 
(B) TYPE: ami o acid 

15 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCR PTION: SEQ ID NO:l7: 

Asp Ile Gln Met Thr Ser Pro Ser Ser Leu Ser Ala Ser Val 

\ 20 
1 5 10 15 

Gly Asp Arg Val Thr Thr Cys Arg Ala Ser Gln Asp Ile Arg 

\)( 25 

20 25 30 

Asn Tyr Leu Asn Trp Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu Ile Tyr Tyr Leu Glu Ser Gly Val Pro Ser 
50 55 60 

30 
Arg Phe Ser Gly Ser Asp Tyr Thr Leu Thr Ile 

65 70 75 

Ser Ser Leu Gln Pro Thr Tyr Tyr Cys Gln Gln 
35 80 85 90 

Gly Asn Thr Leu Pro Trp Gly Gln Gly Thr Lys Val Glu 
95 100 105 

40 Ile Lys 
107 

(2) INFORMATION FOR SEQ ID NO: 8: 

45 ( i) SEQUENCE CHARACTERISTICS· 
(A) LENGTH: 107 amino 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

50 (xi) SEQUENCE DESCRIPTION: 

Asp Ile Gln Met Thr Gln Ser Ser Leu Ser Ala Ser Val 
l s 10 15 

55 Gly Asp Arg Val Thr Ile Thr Cys Ala Ser Gln Ser Ile Ser 
20 25 30 

Asn Tyr Leu Ala Trp Tyr Gln Gln Pro Gly Lys Ala Pro Lys 
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35 40 45 

Leu Leu Ile Tyr Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
55 60 

5 
Arg Phe Ser Gly Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 

70 75 

Ser Ser Leu Gln Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
10 85 90 

Tyr Asn Ser Leu Thr Phe Gly Gln Gly Thr Lys Val Glu 
100 105 

15 Ile Lys 
107 

(2) INFORMATION ID NO:l9: 

~ 
20 ( i) SEQUENCE CHARACT ISTICS: 

(A) LENGTH: 129 a ino acids 
(B) TYPE: amino ac·d 
(D) TOPOLOGY: line 

25 (xi) SEQUENCE DES CR ID NO:l9: 

Glu Val Gln Leu Gln Glu Leu Val Lys Pro Gly 
1 5 10 15 

30 Ala Ser Met Lys Ile Ser Gly Tyr Ser Phe Thr 
20 25 30 

Gly Tyr Thr Met Asn Trp Gln Ser His Gly Lys Asn Leu 
35 40 45 

35 
Glu Trp Met Gly Leu Ile Asn Tyr Lys Gly Val Ser Thr Tyr 

50 55 60 

Asn Gln Lys Phe Lys Asp Arg Ile Ser Lys Ala Thr Leu 
40 65 70 75 

Thr Val Asp Lys Ser Ser Ser Thr Tyr Leu Met Glu Leu Leu 
80 85 90 

45 Asn Ser Leu Thr Ser Glu Asp Ser Tyr Tyr Cys Ala Arg 
95 105 

Ser Gly Tyr Tyr Gly Asp Ser Asp Phe Asp Val Trp Gly 
110 120 

so 
Ala Gly Thr Thr Val Thr Val Ser Ser 

125 129 

( 2) INFORMATION FOR SEQ ID N0:20: 
55 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: amino acid 
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linear 

(xi) SEQ ID NO: 20: 

5 Glu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 10 15 

Gly Ser Leu Arg Ser Cys Ala Ala Ser Gly Tyr Ser Phe Thr 
25 30 

10 
Gly Tyr Thr Met Val Arg Gln Ala Pro Gly Lys Gly Leu 

40 4S 

Glu Trp Val Ala Asn Pro Tyr Lys Gly Val Ser Thr Tyr 
15 SS 60 

Asn Gln Lys Phe Lys Arg Phe Thr Ile Ser Val Asp Lys Ser 
65 70 7S 

0) 
20 Lys Asn Thr Ala Tyr Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Arg Ser Gly Tyr Tyr Gly Asp Ser 
95 100 lOS 

25 
Asp Trp Tyr Phe Gln Gly Thr Leu Val Thr Val 

115 120 

Ser Ser 
30 122 

( 2) INFORMATION 

(i) SEQUENCE CHP..RACTERISTI 
3S (A) LENGTH: 122 amino 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: ID NO: 21: 
40 

Glu Val Gln Leu Val Glu Ser Gly Leu Val Gln Pro Gly 
1 5 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ser Gly Phe Thr Phe Ser 
4S 20 25 30 

Ser Tyr Ala Met Ser Trp Val Arg Ala Pro Gly Lys Gly Leu 
3S 40 45 

so Glu Trp Val Ser Val Ile Ser Gly Gly Ser Thr Tyr Tyr 
50 60 

Ala Asp Ser Val Lys Gly Arg Phe Ser Arg Asp Asn Ser 
65 75 

SS 
Lys Asn Thr Leu Tyr Leu Gln Met Asn Leu Arg Ala Glu Asp 

80 90 
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Thr Ala Val Cys Ala Arg Gly Arg Val Gly Tyr Ser Leu 
100 105 

Ser Gly Leu Tyr Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
5 115 120 

Ser Ser 
122 

10 (2) INFORMATION 

{i) SEQUENCE CHARAC 
(A) LENGTH: 454 acids 
(B) TYPE: amino cid 

15 (D) TOPOLOGY: lin ar 

(xi) SEQUENCE DESCRIPTI SEQ ID NO: 22: 

Gln Val Gln Leu Gln Gln Gly Pro Glu Leu Val Lys Pro Gly 
20 1 5 10 15 

()v\ Ala Ser Val Lys Ile Lys Thr Ser Gly Tyr Thr Phe Thr 
20 25 30 

25 Glu Tyr Thr Met His Trp Ser His Gly Lys Ser Leu 
35 40 45 

Glu Trp Ile Gly Gly Gly Gly Ser Ser His 
so 60 

30 
Asn Gln Arg Phe Met Asp Ala Val Asp Lys Ser 

65 75 

Thr Ser Thr Ala Tyr Ser Leu Thr Ser Glu Asp 
35 80 85 90 

Ser Gly Ile Tyr Tyr Cys Ala Arg Gly Leu Asn Tyr Gly 
95 100 105 

40 Phe Asp Val Arg Tyr Phe Asp Val Gly Ala Gly Thr Thr Val 
110 115 120 

Thr Val Ser Ser Ala Ser Thr Lys Ser Val Phe Pro Leu 
12s 135 

45 
Ala Pro Ser Ser Lys Ser Thr Ser Thr Ala Ala Leu Gly 

140 150 

Cys Leu Val Lys Asp Tyr Phe Pro Glu 0 Val Thr Val Ser Trp 
50 155 0 165 

Asn Ser Gly Ala Leu Thr Ser Gly Val Phe Pro Ala Val 
170 180 

55 Leu Gln Ser Ser Gly Leu Tyr Ser Leu Val Val Thr Val 
185 195 

Pro Ser Ser Ser Leu Gly Thr Gln Thr Cys Asn Val Asn 
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205 210 

His Lys Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
220 225 

s 
Ser Cys Asp Lys His Thr Cys Pro Pro Cys Pro Ala Pro Glu 

235 240 

Leu Leu Gly Gly Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
10 250 255 

Asp Thr Leu Met Ser Arg Thr Pro Glu Val Thr Cys Val Val 
265 270 

15 Val Asp Val Ser Asp Pro Glu Val Lys Phe Asn Trp Tyr 
280 285 

Val Asp Gly Val al His Asn Ala Lys Thr Lys Pro Arg Glu 

~ 
295 300 

20 
Glu Gln Tyr Asn Ser Tyr Arg Val Val Ser Val Leu Thr Val 

305 310 315 

Leu His Gln Asp Trp Gly Lys Glu Tyr Lys Cys Lys Val 
25 320 325 330 

Ser Asn Lys Ala Gl u Lys Thr Ile Ser Lys 
340 345 

30 Ala Lys Gly Gln Val Tyr Thr Leu Pro Pro 
355 360 

Ser Arg Glu Glu Met Gln Val Ser Leu Thr Cys Leu 
365 370 375 

35 
Val Lys Gly Phe Tyr Pro Asp Ile Ala Val Glu Trp Glu Ser 

380 385 390 

Asn Gly Gln Pro Glu Tyr Lys Thr Thr Pro Pro Val Leu 
40 395 400 405 

Asp Ser Asp Gly Ser Leu Tyr Ser Lys Leu Thr Val Asp 
410 415 420 

45 Lys Ser Arg Trp Gln Gln Phe Ser Cys Ser Val Met 
425 430 435 

His Glu Ala Leu His Gln Lys Ser Leu Ser Leu 
440 445 450 

so 
Ser Pro Gly Lys 

454 

( 2) INFORMATION FOR SEQ ID NO: 3: 
55 

( i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 557 amino 
(B) TYPE: amino acid 
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linear 

(xi) SEQUENC DESCRIPTION: SEQ ID N0:23: 

5 His Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys 
l 5 10 15 

Pro Gly Lys Ile Ser Cys Lys Thr Ser Gly Tyr Thr 
25 30 

10 
Phe Thr Glu Trp Ser Cys Ile Ile Leu Phe Leu Val Ala 

40 45 

Thr Ala Thr Gly His Ser Glu Val Gln Leu Val Glu Ser Gly 
15 55 ' 60 

Gly Gly Leu Val Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala 
70 75 

~\ 
20 Thr Ser Gly Tyr Phe Thr Glu Tyr Thr Met His Trp Met Arg 

85 90 

Gln Ala Pro Gly Leu Glu Trp Val Ala Gly Ile Asn Pro 
100 105 

25 
Lys Asn Gly Gly Arg Phe Met Asp Arg Phe 

115 120 

Thr Ile Ser Val Ser Thr Ala Tyr Met Gln Met 
30 130 135 

Asn Ser Leu Arg Ala Ala Val Tyr Tyr Cys Ala Arg 
140 145 150 

35 Trp Arg Gly Leu Asn Tyr Phe Asp Val Arg Tyr Phe Asp Val 
155 160 165 

Trp Gly Gln Gly Thr Ser Ser Ala Ser Thr Lys 
170 175 180 

40 
Gly Pro Ser Val Phe Pro Leu Cys Ser Arg Ser Thr Ser 

185 190 195 

Glu Ser Thr Ala Ala Leu Gly Leu Val Lys Asp Tyr Phe Pro 
45 200 205 210 

Glu Pro Val Thr Val Ser Trp Gly Ala Leu Thr Ser Gly 
215 220 2.25 

so Val His Thr Phe Pro Ala Val Leu Ser Ser Gly Leu Tyr Ser 
230 235 240 

Leu Ser Ser Val Val Thr Val Thr Ser Asn Phe Gly Thr Gln 
245 250 255 

55 
Thr Tyr Thr Cys Asn Val Asp His Ser Asn Thr Lys Val 

260 270 
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Asp Lys Glu Arg Lys Cys Cys Val Thr Cys Pro Pro Cys 
275 280 285 

Pro Ala Leu Gly Gly Pro Ser Val Phe :Leu Phe Pro 
5 295 300 

Pro Lys Pro Lys Thr Leu Met Ile Ser Arg Thr Pro Glu Val 
310 315 

10 Thr Cys Val Val Val Ser His Glu Asp Pro Glu Val Lys 
325 330 

Glu Cys Pro Pro Cys Val Ala Gly Pro Ser Val 
335 340 345 

15 
Phe Leu Phe Pro Pro Lys Asp Thr Leu Met Ile Ser Arg 

350 355 360 

Thr Pro Glu Val Thr Cys Asp Val Ser His Glu Asp 

oJ 
20 365 370 375 

Pro Glu Val Gln Phe Asp Gly Met Glu Val His 
380 385 390 

Ala Thr Gln Phe Asn Ser Thr Phe 25 Asn Lys Lys 
395 400 405 

Arg Val Val Ser Val His Gln Asp Trp Leu Asn 
410 415 420 

30 
Gly Lys Glu Tyr Lys Cys Asn Lys Gly :Leu Pro Ala 

425 430 435 

Pro Ile Glu Lys Thr Ile Ser Lys Gly Gln Pro Arg Glu 
35 440 445 450 

Pro Gln Val Tyr Thr Arg Glu Glu Met Thr Lys 
455 460 465 

40 Asn Gln Val Ser Leu Thr Cys Gly Phe Tyr Pro Ser 
470 480 

Asp Ile Ala Val Glu Trp Glu Ser Asn Gln Pro Glu Asn Asn 
485 495 

45 
Tyr Lys Thr Thr Pro Pro Met Leu Asp Asp Gly :Ser Phe Phe 

500 510 

Leu Tyr Ser Lys Leu Thr Val Asp Lys Trp Gln Gln Gly 
50 51.5 525 

Asn Val Phe Ser Cys Ser Val Met His Glu Leu His Asn His 
530 535 540 

55 Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Lys 
545 550 555 

( 2) INFORMATION FOR SEQ ID N0:24: 
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( i) SEQUE CE CHARACTERISTICS: 
(A) LE GTH: 214 amino acids 
(B) TY : amino acid 
(D) TOP LOGY: linear 

5 
(xi) SEQUENC DESCRIPTION: SEQ ID N0:24: 

Asp Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu 
1 10 15 

10 
Gly Asp Arg Ile Asn Cys Arg Ala Ser Gln Asp Ile Asn 

25 30 

Asn Tyr Leu Asn Tyr Gln Gln Lys Pro Asn Gly Thr Val Lys 
15 40 45 

Lt:u Leu Ile Tyr Thr Ser Thr Leu His Ser Gly Val Pro Ser 
55 60 

20 Arg Phe Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile 

~ 
70 75 

Ser Asn Leu Asp Gln Asp Ile Ala Thr Tyr Phe Cys Gln Gln 
80 85 90 

25 
Gly Asn Thr Leu Pro Phe Gly Gly Gly Thr Lys Val Glu 

95 100 105 

Ile Lys Arg Thr Pro Ser Val Phe Ile Phe Pro Pro 
30 115 120 

Ser Asp Glu Gln Thr Ala Ser Val Val Cys Leu 
130 135 

35 Leu Asn Asn Phe Tyr Ala Lys Val Gln Trp Lys Val 
140 145 150 

Asp Asn Ala Leu Gln Gln Glu Ser Val Thr Glu 
155 160 165 

40 
Gln Asp Ser Lys Asp Ser Thr Leu Ser Ser Thr Leu Thr 

170 175 180 

Leu Ser Lys Ala Asp Tyr Glu Lys Val Tyr Ala Cys Glu 
45 185 190 195 

Val Thr His Gln Gly Leu .Ser Val Thr Lys Ser Phe Asn 
200 205 210 

50 Axg Gly Glu Cys 
214 

(2) INFORMATION FOR SEQ ID NO: 25: 

55 (i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 233 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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DESCRIPTION: SEQ ID N0 : 25: 

Met Gly Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 
1 5 10 15 

5 
G1y Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu 

20 25 30 

Sier Asp Arg Val Thr Ile Thr Cys Arg Al a Ser 
10 40 45 

G.ln Asp Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
55 60 

15 Lys Ala Pro Lys Leu Ile Tyr Tyr Thr Ser Thr Leu His Ser 
70 75 

G:ly Val Pro Ser Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr 
85 90 

20 

b~ 
Thr Leu Thr Ile Leu Gln Pro Glu Asp Phe Ala Thr Tyr 

100 105 

Tyr Cys Gln Gln Leu Pro Pro Thr Phe Gly Gln Gly 
25 115 120 

()CJ Thr Lys Val Glu Ala Ala Pro Ser Val Phe 
130 135 

30 Ile Phe Pro Pro Leu Lys Ser Gly Thr Ala Ser 
145 150 

Val Val Cys Leu Leu Tyr Pro Arg Glu Ala Lys Val 
155 160 165 

35 
Gln Trp Lys Val Asp Gln· Ser Gly Asn Ser Gln Glu 

170 175 180 

St~r Val Thr Glu Gln Asp Lys Asp Ser Thr Tyr Ser Leu Ser 
40 185 190 195 

Ser Thr Leu Thr Leu Ser Asp Tyr Glu Lys His Lys Val 
200 205 210 

45 Tyr Ala Cys Glu Val Thr His Leu Ser Ser Pro Val Thr 
215 220 225 

Lys Ser Phe Asn Arg Gly Glu 
230 

50 
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cs 4"\JCAnoll NO. ~ 
081 146 , 20 CAR/ER ? ,'0'.1Pl 

CAROLYN R. AOLER 
G£N£NT£CH, INC. 
460 POINT SAN BRUNO BOULEVARD 

561! 

SOUTH SAN FRANCISCO, CALIFORNIA 94080 ] 
L,..,.....,,..,,...,..,P~C-/~J~OS-9~2-7-0-5-1-2~6---4~ 
• l.A. FlUllGQATI NJO&ITTDATI I 

06/15/92 06114/91 

04/04/94 

NOTIFICATION OF ACCD'TA.NCE OF APPLICATION VNDEll 35 U.S.C. 371 
AND 37 CFR UN OR 1.495 

0 a Desipited OtBce (37 CFR 1.494), an Elected Offi~ (37 CFR l.495), bu dcccrmined 
I The applicalll ii hereby advisod Iba m~U Staaa Patent and Tl'ldcmadt Office in ill capacity as 

thaa the above identified illte'mational app iealion bu met the requimnam of'3S U.S.C. 371, and Is 
ACCEPTED for national paiambility namimtion in the United Stares Pltellt and Tradeawtc Ofti~. 

2. The United Staaa Applicllion Number wipied lo the appliClrion is shown above and the relevant ·· 
dales are: 

lS U.S.C. 102(1) DATE DA TE OF RECEIPT OF 
3' U.S.C. 371 REQUIREMENTS 

3. ~ requaa for immedilre aamimi:ioa WMSer 3S U.S.C. 371(t) wu received oa/1 N()v' l'?f~ 
and the applicldoo .-m be .,...,ined ill mm. 

Applicam is nminded tblt uy commUl!icaMa to die United Stares Patelll llMI Tmdmmt Office must be 
mailed to tbc lddlaa pvaa iD me badiaa IDd iDclude the U.S. applicmon no. shown above. (37 CFR l.S) 

~)(Mayl99l) 
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\JJ.''U ,~.,.l.A.ll!.~ ra.i r..ru oi 1.KAJLJl!.~r r l\,;ll!. 
.9 Washington, D.C. 20231 W 

REQUEST FO~ PATENT FEE R~FUND 

1 Date of Request: '21 Utte 9' q II 2 Serial/ Patent # 08 I !"I?:-~ o& 

3 P~se refund the following fee{s): 

./ Filing 

Amendment 

Extension of Time 

Notice of Appeal/ Appeal 

Petition 

Issue 

Cert of Correction/ Terminal Disc. 

Maintenance 

Assignment 

Other 

4 PAPER 
NUMBER 

I 

s DATE 
FILED 

17)/!JIE 
6 AMOUNT 

$ /~.OJ 
$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

llliilillt•a•11~ :T::::~D BY:$ //j,ro 
, 0 RpASON : II 1l~lr l\l[gl\[ll\m\l\t~!ili!:j\~lrr~llli~l~lj\;lilf:~m~il~r lm~!ll'.lii\i~i~ / Treasury Check 

V overpayment ~/ Credit Deposit A/ C #: 

Duplicate Payment 9 I CJ IJ 1--ILJ I (p I 3 I OI 
No Fee Due (Explanation): 

11 REFUND REQUESTED BY : II 
TYPED/PRINTED NAME: M f /eK:;:JprJ TITLE: 

~ , f-~tr--J PHONE: 
~~--~7?!-----7~~~-~-

SIGNATURE: 

OFFICE: 

/ltra/01t /Sf*"i,bJ; 
.JPS3 73 1 

·····························rz···· ····················*···*·~············ THIS SPACE RESERVED F R FII~C E ONLY: k / 
~,#A y _--_ // ( /" j _ 

APPROVED: ,, i - < ,,. - -, J:>ATE: 7' f-/74 
/- // ~----L-+-M/ ~/~'-¥-/ ~~~ 

Instructions for completion of t~ form appear on the back. After completion, attach 
white and yellow copies to the official file and mail or hand-carry to: 

FORM PTO 1577 
(01/90) 

Office of Financt: 
Refund Branch 

Ccystal Park One, Roo1n 8028 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
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 

693 
694 
695 

--> 696 
697 
698 
699 
700 
701 

,., 
RAW SEQUENCE LISTING 
PATENT APPLICATION US/081146,206 

SEQUENCE LISTING 

(1) General Information; 

(i) APPLICANT: Paul J. Carter 
Leonard G. Presta 

DATE: 04/ 15/94 
TIME: 12: 13: 19 

INPUT SET: 52658.raw 

(ii) TITLE OF INVENTION: Method for Making Humanized Antibodies 

(iii) NUMBER OF SEQUENCES: 25 

(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: 460 Point San Bruno Blvd 
(C) CITY: South San Francisco 
(D) STATE: California 
(E) COUNTRY: USA 
(F) ZIP: 94080 

(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: 5.25 inch, 360 Kb floppy disk 
(B) COMPUTER: IBM PC compatible 
(C) OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: patin (Genentech) 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 
(B) FILING DATE: 
(C) CLASSIFICATI ON: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/715272 
(B) FILING DATE : 14-JUN-1991 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Hasak, Janet E . 
(B) REGISTRATION NUMBER: 28,616 
(C) REFERENCE/DOCKET NUMBER: 709Pl 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 415/225-1896 
(B) TELEFAX: 415/952-9881 
(C) TELEX: 910/371-7168 

(2) INFORMATION FOR SEQ ID N0:23: 

(i) SEQUENCE C~. 
(A) LENGTH: 557 am± o a c ids 
(Bl TYPE: amlll . 

onl'-1 S'S""Z- ~h.ow"'\ 
I 

(D) TOPOLOGY: linear P1~~~ 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:23: cL'&~~" 
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PAGE:2 RAW SE~NCE LISTING DATE: 04/15/94 
PATENT PLICATION US/081146,206 TIME: 12: 13:25 

INPUT SET: S2658.raw 
702 Ris His Gln Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys 
703 1 s 10 15 
704 
705 Pro Gly Ala Ser Val Lya Ile Ser cys Lye Thr Ser Gly Tyr Thr 
706 20 25 30 
707 
708 Phe Thr Glu Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala 
709 35 40 45 
710 
711 Thr Ala Thr Gly Val His Ser Glu Val Gln Leu val Glu Ser Gly 
712 so 55 60 
713 
714 Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala 
715 65 70 75 
716 
717 Thr Ser Gly Tyr Thr Phe Thr Glu Tyr Thr Met His Trp Met Arg 
718 80 85 90 
719 
720 Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Gly Ile Asn Pro 
721 95 100 105 
722 
723 Lys Asn Gly Gly Thr Ser His Asn Gln Arg Phe Met Asp Arg Phe 
724 110 115 120 
725 
726 Thr Ile Ser Val Asp Lys Ser Thr Ser Thr Ala Tyr Met Gln Met 
727 125 130 135 
728 
729 Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
730 140 145 150 
731 
732 Trp Arg Gly Leu Asn Tyr Gly Phe Asp Val Arg Tyr Phe Asp Val 
733 155 160 165 
734 
735 Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys 
736 170 175 180 
737 
738 Gly Pro Ser Val Phe ·Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser 
739 185 190 195 
740 
741 Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro 
742 200 205 210 
743 
744 Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly 
745 215 220 225 
746 
747 Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
748 230 235 240 
749 
750 Leu Ser Ser Val Val Thr Val Thr Ser Ser Asn Pbe Gly Thr Gln 
751 245 250 255 
752 
753 Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val 
754 260 265 270 
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PAGE: 3 RAW SE~NCE LISTING DATE: 04/15/94 

PATENT PLICATION US/081146,206 TIME: 12: 13:30 

INPUT SET: S2658.row 
755 
756 Asp Lys Thr Val Glu Arg Lys cys cys Val Thr Cys Pro Pro Cys 
757 275 280 285 
758 
759 Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val. Phe Leu Phe Pro 
760 290 295 300 
761 
762 Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val 
763 305 310 315 
764 
765 Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys 
766 320 325 330 
767 
768 Glu cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val 
769 335 340 345 
770 
771 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
772 350 355 360 
773 
774 Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp 
775 365 370 375 
776 
777 Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Met Glu Val His 
778 380 385 390 
779 
780 Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe 
781 395 400 405 
782 
783 Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn 
784 410 415 420 
785 
786 Gly Lys Glu Tyr Lys Cys Lye Val Ser Asn Lys Gly Leu Pro Ala 
787 425 430 435 
788 
789 Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu 
790 440 445 450 
791 
792 Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys 
793 455 460 465 
794 
795 Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser 
796 470 475 480 
797 
798 Asp 'Ile Ala Val Glu Trp Glu Ser Aan Gly Gln Pro Glu Asn Asn 
799 485 490 495 
BOO 
801 Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe 
802 500 505 510 
803 
804 Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly 
805 515 520 525 
806 
807 Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His 
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PAGE:4 

808 
809 
810 
811 
812 

• 
RAW SEQUENCE LISTING 
PATENT APPLICATION US/081146,206 

530 535 

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 

545 550 1 

DATE: 04115/94 
TIME: 12: 13:36 

INPUT SET: 52658. row 
540 

196 of 1033 BI Exhibit 1002



PAGE: J 

Line 

696 

Error 

• • 
SEQUENCE VERIFICATION REPORT 
PATENT APPLICATION US/081146,206 

Original Text 

DATE: 04/15/94 
TIME: 12: 13:37 

INPUT SET: 52658.raw 

Entered (557) and Cale. Seq. Length (552) differ (A) LENGTH: 557 amino acids 
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,~~"':'\ UNrTED BTAl1:,19 DEPARTMENT OF COMMERCE 
. ~ • Patent and Trademark Office 

\ I Address: OJMMISSONER OF PATS'lra AND TRAOEMARKS 
I WllfihingaJn, o.c. 20231 .,.,.. 

(J8/ 14€., -:!:CJ6 11I17/'.13 C1':\FHER p 

CARULYN R. ADLEn 
L'>£ t\IENTE(;H, I NC. 
460 POINT SAN BRUNO BC1ULEV1':\RI.i 
SOUTH SAN FRANClSCO. CAL I FORNIA ~4060 (l l) IJI) 

DATE MAIL.£0: 

NOTICE TO .F1LE MJSSING PARTS OF APPLICATION 
FlLING DA TE GRANTED 

ATTY. DOCICET llO/tlTUO 

7tJ':7rJ 

05/(1'::/94 

An Application Number and Filing Date have been assigned to this application. However, the items indicated 
below are missing. The required items and fees identified below must be timely submitted ALONG WITH 
THE PAYMENT OF A SURCHARGE !for items l and 3-6 only of$ for large cntifics or 
$ for small entities who have filed a verified staicmen1 claiming such status. The suroharge is set forth in 
37 CFR 1.16(e). 

If all required items on this form arc filed within the period set below. the tollll amount owed by applicant as a D large 
entity, 0 small entity (verified statement filed), i!; .,.$ ____ _ 

Applicant is given ONE MONTH FROM THE DA TE OF TIDS LE1TER, OR TWO MONTHS FROM THE 
Fll..ING DA TE of this application. WHJCHEVER IS LATER. within which 10 file all required items and pay any fees 
requin:d above to avoid abandonmenL Extensions of time may be obtained by filing a petition accomp3nied by the 
extension fee under the provisions of 37 CFR I. I 36(a). 

1. D The statutory basic filing fee is: 0 mdssing 0 insufficient. Applicant as a 0 large entity 0 small 
en.tity, must submit$ to complete the basic filing fee. 

2. D Additional claim fees of$ s a 0 large entity, D small entity, including any 
required multiple dependent claim foe, are required. Applicant must submit the additional claJm 
fees or cancel the additional claims f.or which fees are due. • 

3. D The oath or declaration: 
0 is missing. 
0 does not cover items omitted at tic~e of execution. 

An oath or declaration in compliance1 with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date is required. 

4. 0 The oath or declaration does not identify the application r.o which it appUes. An oath or declaration 
in compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
Filing Date, is required. 

5. 0 The signature to the oath or declarat:ion is: 0 missing; 0 a reproduction; 0 by a person other than 
the inventor or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or 
declaration in compliance with 37 CFR 1.63, identifying the application by the above Application 
Number and Filing Date, is required. 

6. 0 The signature of the following joint inventor{s) is missing from the oath or declaration: 

_____ ____ An oath 0°r declaration listing the names of all inventors and signed by 
the omitted invent.or{s), identifying this application by the above Application Number and Filing 
Date., is required. 

7. 0 The applicat.ion was filed in a langw;1ge other than English. Applicant must file a verified English 
translation of the application a.od a fee of$ under 37 CFR l .l 7{k). unless this fee has 
already been paid. 

8. 0 A $. _____ processing fee is reqwred for returned checks. (37 CFR l.2l(m )). 

9. 0 'f'ur filing receipt was mailed in errc>r because check was returned wit.bout payment. 

10. l;t'The application does not comply wiU1 the Sequence Rules. See attached Notice to CompJy with 
Sequence Rules 37 CFR 1.821-1.825. 

11. 0 Other. 0 A 
Direct the response and any questions abou1t thla notice to ' ~ Application Processing 
Division, Special Processing and Correapo11dence Bra.ncb (703) 308-1202. 

A cQpy Qf this notic.e MUST' be returned with the response. 

--- llORJI f'TO.Ul3SIR2V. Mtl -----.. -- - - . --· ... _ -· OFFICE COPY ------- -----
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NOTICB TO COMPLY W~R.EQOIREMENTS FOR PATENT ~LICATIONS CONTAINING 
NUC.LEOTIDB SEQUENCE AND/OR AMINO ACID SBQUBNCB DISCLOSOllBS 

The nucleotide and/or amino acid sequence disclosure contained in this application does 
not comply with the requirements for such a disclosure as set forth in 37 CFR 1.821 -
1.825 for the following raason(s)1 r 

D l. This application clearly fails to comply with .the requirement• of 37 CFR 1.e21 

- l . 825. Applicant ' s · attention ia directed to these regulations, published at 1114 OG 29, 
May 15, 1990 and at SS FR 18230, May 1, 1990. 

c=J -2: Thia application does not contain, •• a separate part of the disclosure on 
paper copy, a •sequence Listing• aa required by 37 CPR l.82l(c). 

[=1 3. A copy of the •sequence Listing• in computer readable form haa not been 

as required by 37 CFR l.82l(e). sub;?'tted 

~ 4. A copy of the •sequence Liating• in computer readable form has been submitted. 

However, the content of the computer readable form does not comply with the requirements 
of 37 CFR 1.822 and/or 1.823, as indicated on th~ attached copy of the marked-up •aaw 
Sequ~nce Listing.• 

D S. The computer readable form that haa bean filed with thie application has been 
found to be damaged and/or unreadable aa indicated on the attached CRY Diskette Problem 
Report. A substitute computer readable form must be submitted as required by 37 CFR 
l.82S(d). 

D 6. The paper copy of the •sequence Lieting• i• not the eame ae the computer 
readable form of the •sequence Lieting• ae required by 37 CFR l.821(e). 

D 7 . 

Applicant must provide: 

D An initial or eubetitute computer readable form (CRF) copy of the •sequence 
Listing• 

initial or substitute paper copy of the •sequence Listing•, aa well aa an 
amendment directing it• entry into the epecification 

statement that the content of the paper and computer readable copies are the same 
and, where applicable, include no new matter, as required by 37 CFR l.82l(e) or 
_l.821(f) or 1.821(9) or l.825(b) or l.82S(d) 

For questions regarding compliance wit:Jl these requirements, please contact: 

For Rules Interpretation, call (703) 308-1123 
For CRF submission help, call (703) 308-4212 
For Patentln software help, call (703) 557-0400 

Please return a copy of this not~ce with your response. 
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r1~ llNlmJBTAml~Nr.;.'~ 
• • Patent end Tredemertl Office 

\ I Address: CXlMMlSSIOl'£R OF PA18'l10 ANO ffiACEMAAKS 
Wllllhington, O.C. 20231 ._... .. 

ATTY. DOCICET HOJTITl..E 

08/14~,'206 I l I l 7/''13 

,... _..,..'ti.lit) -~~,.. 

'· Cf.1HOLYN R. 1.\0LER·~,.. 
CJ8A1 / 050Z 

CiENEt·l1 ECI l. 1 MC:. 
460 PIJ INT S AN BHIJNQ BCtLILE'-H1nO 
S OU rn 'O•AN H~ANC l SCO, (:HU FORN .l A 

' jl I 
1 11 01 . " 

DATE lllAIU:D: 05/02/':M 

NOTICE TO FILE MISSING PARTS OF APPLICATION 
TILING DATE GRANTED 

An Application Number and Filing Date have been assigned t.o this application. However, the it.ems indicated 
below are missing. The required items and fees identiued below must be timely submitted ALONG WITH 
THE PAYMENT OF A SURCHARGE !or itemi 1 and 3-6 only of S for large entities or 
$ fOf small cntilies wbo have filed a verified statement claiming such status. The surcharge is set fonh in 
37 CFR l.16(e). 

If all required Items on this form are liled within the period set below, the total amount owed by applicant as a 0 large 
entity, 0 small entity (verified statement filed), is$.._ ____ _ 

Applicant is given ONE MON1lf FROM THE DATE OF TIDS l.ElTER, OR TWO MONTHS FROM THE 
FILING DATE of this application. WHlCKEVER IS LATER, within which to file all required items and pay any fees 
required above IO avoid abandonmen1. Ell.tensions of lime may be obwincd by filing a petition accompanied by the 
extension fee under tbc provisions of 37 CfR l .136(a). 

1. 0 The statut.ory basic filing fee is: 0 missing 0 insufficient. Applicant as a 0 large entity 0 small 
entity, mu.et submit$ to complete the ballic filing fee. 

2. 0 Additional claim fees of$ Ill a 0 large entity, 0 small entity, including any 
required multiple dependent claim fee, are required. Applicant must submit the additional claim 
feea or cancel the additional claims for which feee are due. ' 

3. D Tbe oath or declaration: 
Dis missing. 
0 does not cover items omitted at time of execution. 

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Dat.e is required. 

4. 0 The oath or declaration does not identify the application to which it applies. An oath or declaration 
in compliance with 37 CFR l.63, identifying the application by the above Application Number and 
Filing Date, ia required. 

6. 0 The signature t.o the oath or declaration ia: 0 missing; 0 a reproduction; 0 by a person other than 
the inventor or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or 
declaration in compliance with 37 CFR 1.63, identifying tho application by the above Application 
Number and Filing Date, is required. 

6. 0 The signature of the following joint inventot{s) is missing from the oath or declaration: 

_________ An oath or declaration listing the names of all inventors and signed by 
the omit.red lnventons), identifying this application by the above Application Number and Filing 
Date, is required. 

7. 0 The application was filed in a language other than English. Applicant must 6le a verified English 
translation oCt.be application and a fee of$ under 37 CFR l.17(k), unless this fee bas 
already been paid. 

8. 0 A $ _____ processing fee is required for returned checks. (37 CFR l .21(m)). 

Q. 0 J.eur filing receipt was mailed in error because check was returned without payment. 

10. ~:/The application does not comply with the Sequence Rules. See attached Notice t.o Comply with 
Sequence Rules 37 CFR 1.821-1.825. 

11.D OQler. 

Direct t.heresponae and &Dy queations about this notice to ____ ' _· _ ____ ,, Application Processing 
Division, Special Processing and Cone&J)J'..::,<feoce Branch (708) 308-1202 . .. -... 

, · 

A copy of this notice l r -··med with the response. 

---"--~--~"°-.RM~Pn>-~-l-Gaa~(JIBV~·-Mll-1~~ 
'H RESPONSE - • • 
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D 1 . Thie 

dieeloeure contained in thi• application doe• 
a diecloeur• a• ••t forth in 37 CP'R 1.821 -

fail• to comply with . the requirement• of 37 CPR 1.821 

- 1 . 825 . Applicant'• attention ie directed to the•e requlatione, publlehed at 1114 OG 29 , 
Hay 15, 1990 and at SS FR 18230, Kay l, 1990. 

c=J -2 . Th ie applicat ion doe• not contain, •• a aeparate part of the di•clo aure on 

pape r copy, a •sequence Lietin9• a• required by 37 CPR l.82l(c) . 

D 
J 

3. A copy of the •sequence Llst l n9• in computer readable form hae not been 

as required by 37 CFR l . 821(e). submi t ted 
I 

0 4 . A copy of the •sequence Liatin9• in cocnputer readable form has been submitted. 

~owever, the content of the computer readable form doe• not comply with the requirements 
of 37 CFR 1. 82 2 and/ or 1 . 823, a• indicated on the attached copy of the marked-up •Raw 
S~guence Listing.• 

D S. The computer readable form that ha• been filed with thil application has been 

! cund to be damaged and/or unreadable aa indi cat ed on the attached CRP Diskette Probl em 
Report . A eubatitute computer readable form muat be aubmitted al required by 37 CFR 
l . 82S( d ) . 

c=l 6. The paper copy of the •sequence Liatin9• ia not the eame ae the computer 

r eadable form of the •sequence Liatin9• ••required by 37 CPR l.821(e). 

D 7 . 

Applicant must provide: 

D An initial or aubet1tute computer readable for111 (CRY) copy of the •sequence 

Listin9• 

D initial or aubstitute paper copy ~f the •sequence Li•tin9•, •• well •• an 

amendment diractin9 it• entry into the epecificetion 

A statement that the content of the paper and computer readable copiea are the 1ame 

and, where applicable, include no new matter , aa required by 37 CFR 1.821(•) or 
l.82l(f) or 1.821(9) or l.825(b) or l.825(d) 

For questions reqardin9 compliance wi~ these requirements, please contact: 

For Rules Interpretation, call (703) 308-1123 
For CRF submission help, call (703) 308-4212 
For Patentln software help, call (~03) 557-0400 

Please return a copy ot tbia notice vith your response. 
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PATENT DOCKET 709P1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

PAUL J . CARTER et al. 

Serial No. 08/146,206 

Filed: 17 November 1993 

For: METHOD FOR MAKING 
ANTIBODIES 

) 
) 
) 
) 

) 
) 

l 
) 

HUMANIZED} 
) 
) 
) 

) 
) 
) 

) 
} 

Group Art Unit: Unknown 

Examiner: Unassigned 

CERTIFICATE RE: SEQUENCE LISTING 

BOX SEQUENCE 
Honorable Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Sir: 

I hereby state that the Sequence Listing submitted with this application is submitted in pape; 

copy and a computer-readable diskette, and that the content of the paper and computer readable copies 

are the same. 

A copy of a document pursuantto 37 C.F.R. § 10.9(b) is attached as proof of the authorization 

of the undersigned to prosecute the above-mentioned application. The original of this document is on 

file in the Office of Enrollment and Discipline. 

Date:~ 
460 Pt. San Bruno Blvd. 
So. San Francisco, CA 94080-4990 
Phone: (415) 225~1994 

Fax: (415) 952-9881 

Respectfully submitted, m:rN: 
By:~-~--r,....:...___..,o£__;.;:=-~~­

Wendy M . Lee 
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In re Application of 

PAUL J. CARTER et al. 

Serial No. 08/146,206 

Filed: 17 November 1993 

,, 
1 , 

) 
) 

) 
) 

) 

) 

) 
) 

For: METHOD FOR 
ANTIBODIES 

MAKING HUMANIZED) 
) 
) 
) 

) 
) 
) 
) 
) 

BOX SEQUENCE 
Honorable Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Sir: 

AMENDMENT 

This is responsive to the Notice to File Missing Parts of Application - Filing Date Granted and 

Notice to Comply with Sequence Rules Pursuant to 37 CFR 1 .821 -1 .825, mailed 2 May 1994. The due 

date for this response is 2 June 1994. This response is timely filed. 

Please amend the application as follows: 

IN THE SPECIFICATION 

Please amend the specification by replacing the original Sequence Listing pages 77-94 With the 

attached corrected Sequence Listing as pages 77-r 

REMARKS 

An error in the original Sequence Listing filed 11 /17 /93 was found in SEQ ID N0:23 in that 

there claimed to be 557 amino acids, and only 552 residues are shown. This error has been corrected 

and now corresponds to Figure 6A and the sequence entitled "pH52-8.0 ". Another error was fount' 
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08/146,206 

• • 
Page No. 2 

in SEO ID N0:19 which has also been corrected and now ciorresponds to Figure 5 (lower panel) and 

the sequence entitled ''muxCD3" . 

The inventors submit that this application is now in compliance with the requirements of 37 CFR 

1 .821-1.825, and respectfully request further processing of this application. 

A copy of a document pursuant to 37 C.F .R. § 10.9(b) is attached as proof of the authorization 

of the undersigned to prosecute the above-mentioned application. The original of this document is on 

file in the Office of Enrollment and Discipline. 

Date: {c,f I q ~ 
460 Pt. San Bruno Blvd. 
So. San Francisco, CA 94080-4990 
Phone: (415.) 225-1994 
Fax: (415) 952-9881 

Respectfully 8ubmitted, 

Wendy M . Le1e 
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SEQUENCE LISTING 

{l) GENERAL INFORMATION: 

5 (i) APPLICANT: Carter, Paul J. 
Presta, Leonard G. 

(ii) TITLE OF INVENTION: Method for 

10 (iii) NUMBER OF SEQUENCES: 25 

(iv) 

15 

(v) 

CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: 460 Point San Bruno 
(C) CITY: South San Francisco 
(D) STATE: California 
( E) COUNTRY : USA 
(F) ZIP: 94080 

I 

/ 
I 

• 

\ 
COMPUTER READABLE FORM : / 
(A) MEDIUM TYPE: 5.25 inch/ 60 Kb floppy disk 
(B) COMPUTER: IBM PC compa ble 

30 

35 

40 

(C) OPERATING SYSTEM: pc,..· S/MS-DOS 
(D) SOFTWARE: pat in (Ge.n tech) 

(vi) CURRENT APPLICATION DA : 
(A) APPLICATION NUMBE : 08/146206 

I 

(B) FILING DATE: 17'- OV- 1993 
(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION 

(viii) 

( ix) 

(A) APPLICATIO.N BER: 07 / 715272 
(B) FILING DATE. 14-JUN-1991 

INFORMATION: 
ak, Janet E . 

ATTORNEY/AGE 
(A) NAME: .H 
(B) REGIST 
(C) REFER 

TION NUMBER: 28,616 
CE/DOCKET NUMBER : 709Pl 

TELECO !CATION INFORMATION: 
(A) TE EPHONE: 415/225- 1896 
(B) .T LEFAX: 415/952-9881 
(C)/ ELEX: 910/371-7168 

45 (2) INFO.. TION FOR SEQ ID NO:l: 
~ 

1 EQUENCE CHARACTERISTICS : 
(A) LENGTH: 109 amino acids 
(B) TYPE: amino acid 

50 (D) TOPOLOGY: linear 

Antibodies 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

5 
Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn 

20 25 30 

Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
10 35 40 45 

Leu Leu Ile Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 
so 55 60 

I 
Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile 

65 70 75 

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
80 85 90 

His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
95 100 105 

Ile Lys Arg Thr 
25 109 

( 2) INFORMATION FOR SEQ ID N0:2 : 

{i} SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 
35 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 5 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys 
40 20 25 30 

Asp Thr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
35 40 45 

45 Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
50 55 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 
65 70 75 

50 
Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 
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Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
95 100 105 

Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
5 1.10 115 120 

( 2) INFORMATION FOR SEQ ID N0:3: 

10 (i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser 
20 25 30 

Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

25 
Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 

so 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
30 65 70 75 

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
80 85 90 

35 Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu 
95 100 105 

Ile Lys Arg Thr 
109 

40 
( 2) INFORMATION FOR SEQ ID N0:4: 

( i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 

45 (B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

so Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 5 10 15 
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Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Asp Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
5 35 40 45 

Glu Trp Val Ala Val Ile Ser Glu Asn Gly Gly Tyr Thr Arg Tyr 
so 55 60 

10 Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 
65 70 75 

Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

15 
Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 

95 100 105 

Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Tbr Val Ser Ser 
110 115 120 

(2) INFORMATION FOR SEQ ID NO:S: 

25 (i} SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : S: 

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
1 5 10 15 

35 Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Asn 
20 25 30 

Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 
35 40 45 

40 
Leu Leu Ile Tyr Ser Ala Ser Pbe Arg Tyr Thr Gly Val Pro Asp 

50 55 60 

Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 
45 65 70 75 

Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln 
80 85 90 

50 His Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 
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Ile Lys Arg Ala 
109 

(2) INFORMATION FOR SEQ ID N0:6: 
5 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

10 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 1 0 15 

15 
Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys 

20 25 30 

Asp Thr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu 
35 40 45 

Glu Trp Ile Gly Arg Ile Tyr Pro Thr Asn Gl y Tyr Thr Arg Tyr 
so SS 60 

25 Asp Pro Lys Phe Gln Asp Lys Ala Thr Ile Thr Ala Asp Thr Ser 
65 70 75 

Ser Asn Thr Ala Tyr Leu Gln Val Ser Arg Leu Thr Ser Glu Asp 
80 85 90 

30 
Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gl y Asp Gly Phe Tyr 

95 1 00 105 

Ala Met Asp Tyr Trp Gly Gln Gly Ala Ser Val Thr Val Ser Ser 
35 110 115 120 

(2) INFORMATION FOR SEQ ID NO:?: 

40 (i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 27 bases 

~ 
(B) TYPE: nucleic acid 
( C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

45 
(xi} SEQUENCE DESCRIPTION: SEQ ID N0:7: 

TCCGATATCC AGCTGACCCA GTCTCCA 27 
50 
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(2) INFORMATION FOR SEQ ID N0:8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 31 bases 

5 (B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

1 0 

15 

25 

30 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0 : 8: 

GTTTGATCTC CAGCTTGGTA CCHSCDCCGA A 31 

(2) INFORMATION FOR SEQ ID N0:9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 bases 
(B) TYPE : nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 

AGGTSMARCT GCAGSAGTCW GG 22 

(2) INFORMATION FOR SEQ ID NO:lO: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 34 bases 

35 (B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

40 

45 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:lO : 

TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 

(2) INFORMATION FOR SEQ ID NO:ll: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 bases 

SO (B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:ll: 

GTAGATAAAT CCTCTAACAC AGCCTATCTG CAAATG 36 
5 

(2) INFORMATION FOR SEQ ID N0:12: 

10 (i) SEQUENCE CHARACTERISTICS: 

15 

30 

35 

(A) LENGTH: 36 bases 
(B) TYPE: nucleic acid 
(C} STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:12: 

GTAGATAAAT CCAAATCTAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID NO:l3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 bases 
(B) TYPE : nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l3: 

GTAGATAAAT CCTCTTCTAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID N0:14: 

40 (i) SEQUENCE CHARACTERISTICS: 

45 

50 

(A} LENGTH: 68 bases 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:l4: 

CTTATAAAGG TGTTTCCACC TATAACCAGA AATTCAAGGA TCGTTTCACG SO 

ATATCCGTAG ATAAATCC 68 
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( 2 ·) INFORMATION FOR SEQ ID NO:l5: 

5 ( i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 30 bases 
(B) TYPE: nucleic acid 
( C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

10 
(Ji:;i) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

CTATACCTCC CGTCTGCATT CTGGAGTCCC 30 
15 

(2) INFORMATION FOR SEQ ID NO:l6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l6: 

Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu 
1 5 10 15 

30 Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Arg 
20 25 30 

Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys 
35 40 45 

35 
Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 

50 55 60 

Lys Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile 
40 65 70 75 

Ser Asn Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln 
80 85 90 

45 Gly Asn Thr Leu Pro Trp Thr Phe Ala Gly Gly Thr Lys Leu Glu 
95 100 105 

Ile Lys 
107 

so 
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( 2) INFORMATION FOR SEQ ID NO: l 7: 

( i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 

5 (B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0~17: 

10 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Arg 
20 25 30 

15 
Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 

35 40 45 

\ 
Leu Leu Ile Tyr Tyr Thr Ser Arg Leu Glu Ser Gly Val Pro Ser 

so 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile 
65 70 75 

25 Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
80 85 90 

Gly Asn Thr Leu Pro Trp Thr Phe Gly Glr.. G1y Thr Lys Val Glu 
95 100 105 

30 
Ile Lys 

107 

(2) INFORMATION FOR SEQ ID N0:18 : 
35 

( i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 107 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

40 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 s 1..0 15 

45 
Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser 

20 25 30 

Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
50 35 40 45 
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Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
5 65 70 75 

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
80 85 90 

10 Tyr Asn Ser Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu 
95 100 105 

Ile Lys 
107 

15 
( 2) INFORMATION FOR SEQ ID N0:19: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:19: 

25 Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu val Lys Pro Gly 
1 5 10 15 

Ala Ser Met Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr 
20 25 30 

30 
Gly Tyr Thr Met Asn Trp Val Lys Gln Ser His Gly Lys Asn Leu 

35 40 45 

Glu Trp Met Gly Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr Tyr 
35 so 55 60 

Asn Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser 
65 70 75 

40 Ser Ser Thr Ala Tyr Met Glu Leu Leu Ser Leu Thr Ser Glu Asp 
80 85 90 

Ser Ala Val Tyr Tyr Cys Ala Arg Ser Gly Tyr Tyr Gly Asp Ser 
95 100 105 

45 
Asp Trp Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr Val Thr Val 

110 115 120 

Ser Ser 
50 122 
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(2) INFORMATION FOR SEQ ID N0:20: 

(i) SEQUENCE CHARACTERISTICS~ 
(A) LENGTH: 122 amino acids 

5 (B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:20: 

10 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 5 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Ser Phe Thr 
20 25 30 

15 
Gly Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr Tyr 
so SS 60 

Asn Gln Lys Phe Lys Asp Arg Phe Thr Ile Ser Val Asp Lys Ser 
65 70 75 

Lys ASn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Ser Gly Tyr Tyr Gly Asp Ser 
95 100 105 

30 
Asp Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val 

110 115 120 

Ser Ser 
35 122 

(2) INFORMATION FOR SEQ ID N0:21: 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 1 22 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
45 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 5 10 15 

Gly Ser Leu Arg Leµ Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
50 20 25 30 
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Ser Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ser Val Ile Ser Gly Asp Gly Gly Ser Thr Tyr Tyr 
5 50 SS 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser 
65 70 75 

10 Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gly Arg Val Gly Tyr Ser Leu 
95 100 105 

15 
Ser Gly Leu Tyr Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 

110 115 120 

Ser 
122 

( 2) INFORMATION FOR SEQ ID N0:22: 

( i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 454 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
30 

Gln Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr 
35 20 25 30 

Glu Tyr Thr Met His Trp Met Lys Gln Ser His Gly Lys Ser Leu 
35 40 45 

40 Glu Trp Ile Gly Gly Phe Asn Pro Lys Asn Gly Gly Ser Ser His 
50 55 60 

Asn Gln Arg Phe Met Asp Lys Ala Thr Leu Ala Val Asp Lys Ser 
65 70 75 

45 
Thr Ser Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Glu Asp 

80 85 90 

Ser Gly Ile Tyr Tyr Cys Ala Arg Trp Arg Gly Leu Asn Tyr Gly 
so 9S 100 105 
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Phe Asp Val Arg Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr Val 
110 115 120 

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
5 125 130 135 

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 
140 145 150 

10 Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
155 160 165 

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
170 175 180 

15 
Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 

185 190 195 

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 
200 205 210 

His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 
215 220 225 

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu 
230 235 240 

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
245 250 255 

30 
Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 

260 265 270 

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 
35 275 280 285 

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
290 295 300 

40 Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val 
305 310 315 

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 
320 325 330 

45 
Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys 

335 340 345 

Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
50 350 355 360 
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Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 
365 370 375 

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
5 380 385 390 

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu 
395 400 405 

10 Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 
410 415 420 

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met 
425 430 435 

15 
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 

440 445 450 

l 
Ser Pro Gly Lys 

454 

( 2) INFORMATION FOR SEQ ID N0:23: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 469 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:23: 
30 

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 
1 5 10 15 

Gly Val His Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu 
35 20 25 30 

Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly 
35 40 45 

40 Tyr Thr Phe Thr Glu Tyr Thr Met His Trp Met Arg Gln Ala Pro 
50 55 60 

Gly Lys Gly Leu Glu Trp Val Ala Gly Ile Asn Pro Lys Asn Gly 
65 70 75 

45 
Gly Thr Ser His Asn Gln Arg Phe Met Asp Arg Phe Thr Ile Ser 

80 85 90 

Val Asp Lys Ser Thr Ser Thr Ala Tyr Met Gln Met Asn Ser Leu 
50 95 100 105 
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Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Arg Gly 
110 115 120 

Leu Asn Tyr Gly Phe Asp Val Arg Tyr Phe Asp Val Trp Gly Gln 
5 125 130 135 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
140 145 150 

10 Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr 
155 160 165 

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
170 175 180 

15 
Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 

185 190 195 

\ 
Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 

200 205 210 

Val Val Thr Val Thr Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr 
215 220 225 

cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr 
230 235 240 

Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro 
245 250 255 

30 
Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 

260 265 270 

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
35 275 280 285 

Val Asp Val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr 
290 295 300 

40 Val Asp Gly Met Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
305 310 315 

Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr Val 
320 325 330 

45 
Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 

335 340 345 

Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys 
so 350 355 360 
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Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
365 370 375 

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 
5 380 385 390 

Val Lys Gly Ph.e Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
395 400 405 

10 Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu 
410 415 420 

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 
425 430 435 

15 

l 
Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met 

440 445 450 

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
455 460 465 

Ser Pro Gly Lys 
469 

25 (2) INFORMATION FOR SEQ ID N0:24: 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 214 amino acids 
(B) TYPE: amino acid 

30 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:24: 

Asp Val Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu 
35 1 s 10 15 

Gly Asp Arg Val Thr Ile Asn Cys Arg Ala Ser Gln Asp Ile Asn 
20 25 30 

40 Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asn Gly Thr Val Lys 
35 40 45 

Leu Leu Ile Tyr Tyr Thr Ser Thr Leu His Ser Gly Val Pro Ser 
50 55 60 

45 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile 

65 70 75 

Ser Asn Leu Asp Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln 
50 80 85 90 
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Gly Asn Thr Leu Pro Pro Thr Phe Gly Gly Gly Thr Lys Val Glu 
95 100 105 

Ile Lys Arg Thr Val Ala Ala Pro Ser. Val Phe Ile Phe Pro Pro 
5 110 115 120 

Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 
125 130 135 

10 Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
140 145 150 

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu 
155 160 165 

15 
Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr 

~ 
170 175 180 

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu 
185 190 195 

Val Thr. His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 
200 205 210 

25 Arg Gly Glu Cys 
214 

( 2) INFORMATION FOR SEQ ID N0:25: 

30 (i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 233 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

35 (xi} SEQUENCE DESCRIPTION: SEQ ID N0:25: 

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 
1 5 10 15 

40 Gly Val His Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu 
20 25 30 

Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 
35 40 45 

45 
Gln Asp Ile Asn Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly 

50 55 60 

Lys Ala Pro Lys Leu Leu Ile Tyr Tyr Thr Ser Thr Leu His Ser 
so 65 70 75 
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Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr 
80 85 90 

Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr 
5 95 100 105 

Tyr Cys Gln Gln Gly Asn Thr Leu Pro Pro Thr Phe Gly Gln Gly 
110 115 120 

10 Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe 
125 130 135 

Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser 
140 145 150 

Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 

0 Gln 

155 160 165 

Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
170 175 180 

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
185 190 195 

25 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val 
200 205 210 

Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr 
215 220 225 

30 
Lys Ser Phe Asn Arg Gly Glu Cys 

230 233 
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PAGE: l 

1 
2 
3 
4 
s 
6 
7 
B 
9 

10 
11 
12 
13 
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 
46 

RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206A 

AU 1806 

DATE: 06/14/94 
TIME: 17:05:48 

INPUT SET: S8112.raw 

This Raw Listing contains the Gateral ::ff-~ 
Information Section and up to the first 5 pages. 

SEQUENCE LISTING 

(1) General Informati on: 

{i) APPLICANT: Carter, Paul J. 
Presta, Leonard G. 

(ii) TITLE OF INVENTION: Method for Making Humanized Antibodies 

(iii) NUMBER OF SEQUENCES: 25 

(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: 460 Point San Bruno Blvd 
(C) CITY: South San Francisco 
(D) STATE: California 
(E) COUNTRY: USA 
(F) ZIP: 94080 

(V) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: 5.25 inch, 360 Kb floppy disk 
(B) COMPUTER: IBM PC compatible 
(C) OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: patin (Genentech) 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 08/146206 
(B) FILING DATE; 17-NOV-1993 
(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/715272 
(B) FILING DATE: 14-JUN-1991 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Hasak, Janet E. 
(B) REGISTRATION NUMBER: 28,616 
(C) REFERENCE/DOCKET NUMBER: 709Pl 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 415/225-1896 
(B) TELEFAX: 415/952-9881 
(C) TELEX: 910/371-7168 

(2) INFORMATION FOR SEQ ID NO:l: 
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• 
RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206A 

• 
DATE: 06/14/94 
TIME: 17:06:00 

INPUT SET: S8112.raw 
47 ( i ) SEQUENCE CHARACTERISTICS: 
48 (A) LENGTH: 109 amino acids 
49 (B) TYPE: amino acid 
SO (D) TOPOLOGY: linear 
51 
52 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 
53 
54 
55 
56 

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

57 
58 
59 

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn 
20 25 30 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

Thr Ala Val Ala Trp Tyr Gln Gln Lys 
35 

Leu Leu Ile Tyr Ser Ala Ser Phe Leu 
50 

Arg Phe Ser Gly Ser Arg Ser Gly Thr 
65 

Ser Ser Leu Gln Pro Glu Asp Phe Ala 
80 

His Tyr Thr Thr Pro Pro Thr Phe Gly 
95 

Ile Lys Arg Thr 
109 

78 (2) INFORMATION FOR SEQ ID N0:2: 
79 
80 (i) SEQUENCE CHARACTERISTICS: 
81 (A) LENGTH: 120 amino acids 
82 (B) TYPE: amino acid 
83 (D) TOPOLOGY: l inear 
84 

Pro 
40 

Glu 
55 

Asp 
70 

Thr 
85 

Gln 
100 

85 
86 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0 : 2: 

Gly Lys Ala Pro Lys 
45 

Ser Gly Val Pro Ser 
60 

Phe Thr Leu Thr Ile 
75 

Tyr Tyr Cys Gln Gln 
90 

Gly Thr Lys Val Glu 
105 

... 8? Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

l 

Gly Ser Leu Arg 

Asp Tbr Tyr Ile 

Glu Trp Val Ala 

Ala Asp Ser Val 

s 

Leu Ser Cys Al a Ala 
20 

His Trp Val Arg Gln 
35 

Arg Ile Tyr Pro Thr 
50 

Lys Gly Arg Phe Thr 

10 15 

Ser Gly Phe Asn Ile Lys 
25 30 

Ala Pro Gly Lys Gly Leu 
40 45 

Asn Gly Tyr Thr Arg Tyr 
55 60 

Ile Ser Ala Asp Thr Ser 
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• 
RAW SEQUENCE LISTING 
PA TENT APPLICATION US/081146, 206A 

DATE: 06/14/94 
TIME: 17:06:13 

100 
101 

65 70 
IN PUT SET: S8112.raw 

75 

102 
103 
104 
105 
106 
107 
108 
109 
110 

Lys Asn Thr Ala Tyr Leu Gln Met Asn 
80 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp 
95 

Ala Met Asp Val Trp Gly Gln Gly Thr 
110 

111 
112 (2) INFORMATION FOR SEQ ID N0:3: 
113 
114 (i) SEQUENCE CHARACTERISTICS: 
115 (A) LENGTH: 109 amino acids 
116 (B) TYPE : amino acid 
117 (D) TOPOLOGY: linear 
118 

Ser Leu Arg Ala Glu 
85 

Gl y Gly Asp Gly Phe 
100 

Leu Val Thr Val Ser 
115 

119 (xi) SEQUENCE DESCRI PTION: SEQ ID N0:3 : 
120 

Asp 
90 

Tyr 
105 

Ser 
120 

121 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
122 1 5 10 15 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 

Gly Asp Arg Val 

Ser Tyr Leu Ala 

Leu Leu Ile Tyr 

Arg Phe Ser Gly 

Ser Se r Leu Gln 

Tyr Asn Ser Leu 

142 Ile Lys Arg Thr 
143 109 
144 

Thr Ile Thr Cys Arg 
20 

Trp Tyr Gln Gln Lys 
35 

Ala Ala Ser Ser Leu 
50 

Ser Gly Ser Gly Thr 
65 

Pro Glu Asp Phe Ala 
80 

Pr o Tyr Thr Phe Gly 
95 

145 (2) INFORMATION FOR SEQ ID N0 : 4 : 
146 
147 ( i) SEQUENCE CHARACTERISTICS: 
148 (A) LENGTH: 1 20 amino acids 
149 (B) TYPE : amino acid 
150 (D) TOPOLOGY: linear 
151 

Ala 
25 

Pro 
40 

Gl u 
SS 

Asp 
70 

Thr 
85 

Gln 
100 

152 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Ser Gln Asp Val Ser 
30 

Gly Lys Ala Pro Lys 
45 

Ser Gly Val Pro Ser 
60 

Phe Thr Leu Thr Ile 
75 

Tyr Tyr Cys Gln Gln 
90 

Gly Thr Lys Val Glu 
105 

225 of 1033 BI Exhibit 1002



PAGB: 4 

• 
RAW SEQUENCE LISTING 
PATENT APPLICATION US/081146,206A 

• 
DATE: 06/14/94 
TIME: 17:06:26 

INPUT SET: S8112.raw 
153 
154 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
155 1 5 10 15 
156 
157 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
158 20 25 30 
159 
160 Asp Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
161 35 40 45 
162 
163 Glu Trp Val Ala Val Ile Ser Glu Asn Gly Gly Tyr Thr Arg Tyr 
164 50 55 60 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 

Ala Asp Ser Val Lys Gly Arg Phe Thr 
65 

Lys Asn Thr Ala Tyr Leu Gln Met Asn 
80 

Thr Ala Val Tyr Tyr Cys Ser Arg 
95 

Ala Met Asp Val Trp Gly Gl n Gly 
110 

178 
179 (2) INFORMATION FOR SEQ ID NO: 5: 
180 
181 (i) SEQUENCE CHARACTERISTICS: 

Trp 

Thr 

182 (A) LENGTH: 109 amino acids 
183 (B} TYPE: amino acid 
184 (D) TOPOLOGY: linear 
185 

Ile Ser Ala Asp Thr Ser 
70 75 

Ser Leu Arg Ala Glu Asp 
85 90 

Gly Gly Asp Gly Phe Tyr 
100 105 

Leu Val Thr Val Ser Ser 
115 120 

186 
187 
188 
189 
190 
191 
l.92 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:5 : 

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
1 s 10 15 

Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Asn 
20 25 30 

Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 
35 40 45 

Leu Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Tl)r Gly Val Pro Asp 
50 SS 60 

Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 
65 70 75 

Ser Ser Val Gln Ala Glu Asp Leu Ala val Tyr Tyr Cys Gln Gln 
80 85 90 
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PAGE: 5 RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206A 

• 
DATE: 06/14/94 
TIME: 17:06:39 

IN PUT SET: S8112.raw 
206 His Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Th r Lys Leu Glu 
207 95 100 105 
208 
209 I le Lys Arg Ala 
210 109 
211 
212 (2) I NFORMATION FOR SEQ ID N0:6: 
213 
214 (i) SEQUENCE CHARACTERISTICS: 
215 (A) LENGTH: 120 amino acids 
216 (B) TYPE: amino a cid 
217 (D) TOPOLOGY: l i _near 
218 

(xi) SEQUENCE DESCRIPTION : SEQ ID N0:6: 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu 
l 5 10 

Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser 
20 2 5 

Asp Thr Tyr Ile His Trp Val Lys Gln Arg 
35 40 

Gl u Trp Ile Gly Arg Ile Tyr Pro Thr Asn 
50 55 

Asp Pro Lys Phe Gln Asp Lys Ala Thr Ile 
65 70 

Ser Asn Thr Ala Tyr Leu Gln Val Ser Arg 
BO 85 

Leu Val Lys Pro 

Gly Phe Asn Ile 

Pro Glu Gln Gly 

Gl y Tyr Thr Arg 

Thr Ala Asp Thr 

Leu Thr Ser Glu 

219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gl y Gly Asp Gly Phe 
95 

I 
100 

Ala Met Asp Tyr Trp Gly Gln Gly Ala Ser Val Thr Val Ser 
110 115 

245 
246 (2) INFORMATION FOR SEQ ID N0:7: 
247 
248 ( i ) SEQUENCE CHARACTERISTICS: 
249 (A) LENGTH: 27 bas es 
250 (B} TYPE: nucleic acid 
251 (C) STRANDEDNESS: single 
252 (D) TOPOLOGY: linear 
253 
254 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 
255 
256 
257 TCCGATATCC AGCTGACCCA GTCTCCA 27 
258 

Gly 
15 

Lys 
30 

Leu 
45 

Tyr 
60 

Ser 
75 

Asp 
90 

Tyr 
105 

Ser 
120 

227 of 1033 BI Exhibit 1002



( . -

PAGE: 1 

Line 

27 

Error 

SEQUENCE VERIFICATION REPORT 
PATENT APPLICATION VS/08!146,206A 

Original Text 

• 
DATE: 06/14/94 
TIME: 17:06:53 

INPUT SET: S8112.raw 

Wrong application Serial Number (A) APPLICATION NUMBER: 08/146206 
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• 
PATENT DOCKET 709P1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

PAUL J. CARTER et al. 

Serial No. 08/146,206 

Filed: 17 November 1993 

) 
) 

) 
l 
) 
) 
) 

) 

For: METHOD FOR MAKING HUMANIZED) 
ANTIBODIES 

d t~! 
1) ~ : I~ I~ I 

• -o 'f r c• 1 ~ 
,, '1 1'·'"" :I .1 

l 1
.J • :.di 

.JO!. 1 1 1994 
, I ' · ~ ~ 1·G- . ,I uo~ 

I ,., .· ' 11 \ru i1 (;'.li~l(-}J 
'"' ' t ' ''~-.I.I~/- .... 

) 

) 
) 
) 

) 
) 

) 
) 

Group Art Unit: 1804 

Examiner: Unassigned 

REQUEST FOR A CORRECTED FILING RECEIPT 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

JUL 06 1994 

Attached is a copy of the Official Filing Receipt received from the PTO in the above application 

for which issuance of a corrected filing receipt is respectfully requested. Please make the correction 

as follows: Under "CONTINUING DATA ... " please add --WHICH IS A CIP OF 07/715,272 06/14/91 --; 

and please correct the title to read --METHOD FOR MAKING HUMANIZED ANTIBODIES--. 

The correction is not due to any error by applicant and no fee is believed to be due. However, 

in the event that the Patent Office determines that fees are due in connection with the filing of this 

document, we hereby authorize the Commissioner to charge such fees to our Deposit Account No. 07-

0630 . 

A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the authorization of the 

undersigned to prosecute the above-mentioned application. The original of this document is on file in the Office 

of Enrollment and Discipline. 

Ooteo. 
460 Pt. San Bruno Blvd. 
So. San Francisco, CA 94080-4990 
Phone: (41 5) 225-1 994 
Fax: (4151 952-9881 

,, / 

Wendy M. Lee 
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UNnrEo STATES DEPARTMENT OF COMMERCE 
Peib!~nt and Tra>demark Office 
ASSISi ANT sta:cl MY ANO ~ISSIOt\(J~ 
CJ= P~1Tt:NTS Al\O TAACXMARKS 
Wastiin!JU>n. o_c, 20231 

LIMITED RECOGNITION UNDER 37 CFR § 10.9(b} 

Wendy M. lee is hereby given limited recognition under 37 CFR § 10.9(b) as an 
employee of Genentech, Inc. to prepare and proisecute patent applications and to 
represent patent applicants wherein Genentech, Inc. is the assignee of record of the 
entire interest. This limited recognition shall expire on the date appearing below, or when 
whichever of the following events first occurs prior fto December 9, 1994: (i) Wendy M. 
Lee ceases to iawiuliy reside in the United States, (ii) Wendy M. Lee's employment with 
Genentech, Inc. ceases or is terminated, or (iii) Wendy M. Lee ceases to remain or reside 
.in the United States on an H-1 visa. 

This document constitutes proof of such recognition. The original of this document is on 
file in the Oifrce of Enrollment and Discipline of the U.S. Patent and Trademark Office. 

Expires : December 9, 1994 

Offi1:;e of Enrollment and Discipline 
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