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APPENDIX A 

Claim LUnitation Suppon in Adair Application 

24. A humanized immunoglobulin having See page 1. lines 5-16. and page 7. line 32, 
complementarity determining r~gions through pag~ 8, line 21. 
(CDRs) from a donor immunoglobulin and 
heavy aad light chain variable region 
frameworks from human acceptor 
immunoglobulin heavy and light chains 

which humanized immunoglobulin See page 11, lines 27-30. 
specifically binds to an antigen with an 
affmi'Y constant of at least 108 M-1

• 

wherein said humanized immunoglobulin See page 6 , lines 14-23, page 8, lines 13-16. 
comprises amino acids from the donor and page 19, line 16, to page 20, line 15. 
immunoglobulin framework outside bOth the 
Kabat CDRs and the strUcruralloop CORs 
of lhe variable regions, 

wherein dle donor amino acids replace See page 6, line 12, to page 7, line 5 . 
corresponding amino acids in the acceptor 
immunoglobulin heavy or light chain 
frameworks, 

and each of said donor amino acids Page 38, lines 1-12, and lines 23-38, and 
contributes to antigen binding as determined Figs. 3-4 of lhe application as filed reference 
by X-ray crystallography . residues that may ''contribute to antigen 

binding" as determined using X-ray 
crystallography. Residues 48, 49, 71, 73, 
76 , 78, 88, and 91 are so identified in 
Figure: 4. 

49. A humanized immunoglobulin having See page: 1, lines 5- 16, and page 7, line 32, 
compleJilentaricy determining regions through page 8, line 21. 
(CDRs) from a donor immunoglobulin and 
heavy and light chain variable region 
frameworks from human acceptor 
immunoglobulin heavy and light chains 
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which humanized immunoglobulin See page 11, lines 27-30. 
specifically bi.ncis to an antigen wid! an 
affinity constant of at least 1011 M-1. 

wherein saia humanized immunoglobulin See page 6, lines 14-23, page 8, lines 13-16, 
comprises amino acids from the donor and page 19, line 16, to page 20, line 15 . 
immunoglobulin framework outside both the 
Kabat CDRs and the structural loop CDRs 
of the variable regions, 

wherein the donor aminO acids replace See page 6, line 12, to page 7, line 5. 
corresponding amino acids in tbe acceptor 
immunoglobulin heavy cba.in framework 

al residues 48, 49, 71, 73, 76, 78, 88, ana See Lisbt chain 341B of Table 1. page 41. 
91. 

- 10 -

Board Assigned Page #1 O!:ll:l 
PFIZER EX. 1095 

Page 1252

- Jail-19401113 Fron-HUODCOEKUURJHS + ‘ 1-155 was man

DOCKET NO: CARP-0057 PATENT

which humanized immunoglobulin See page 11. lines 27-30.

specifically binds to an antigen with an

affinity consmnt of at leas: 10‘ M"-

wherein said humanized hummglobulin See page 6, lines 14—23, page 8. firm 13-16.

comprises amino acids from the donor and page 19, line 16, to page 20. line 15.
immunoglobulin frank-work outside both the

Ka‘oat CDRS and the Structural loop CDRs

of the variable regions,

wherein the donor amino acids replace 8:: page 6, line 12, [0 page 7, line 5.

corresponding amino acids in the acceptor
immunoglnbulin heavy chain frameka

at residues 48, 49. 71, 73. 16. 78, 83, am Sc: Light chain 3413 of Table 1, page 41.
91-
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APPENDIXB 

Claim Limitation Support in 1989 GS Application 

28. A humanized immunoglobulin having See page 1. lines l -21Uld l0-20; page 5, 
complementarity determining regions lines 8, to page 6, line 4; • and page 8. 
(CORs) from a aonor immunoglobulin and 
hellvy and ligbt cnain variable region 
frameworks from human acceptor 
immunoglobulin heavy and light chains 

whicll blamaoized immunoglobulin See page 5, lines 1-7; page 22, lines 27-35, 
specifically binds to an antigen with an page 23 , lines S-9, page 24, lines l-4; page 
effective antigen binding affinity· 25, lines 27-33; page 26 last paragraph. 

wherein said humanized immunoglol>ulin See page 5, lines l-7; page 26, last 
comprises amino acias from the donor paragr.q>h, to page 27, top paragraph. 
inununoglobulin framework outside both the 
Kabat CDRs and the structural loop CDRs 
of the variable regions , 

wherein the donor amino acids replace See page 5, line: 8, to page 6, line 4: page 7, 
corresponding amino acids in the acceptor lines 5-20. 
immunoglobulin heavy or light chain 
frameworks, 

and each of said donor amiQ.O acids Page 18, lines 11-17, and lines 33-37, and 
conuibuu:s to antigen binding as deu:rmined Figs. 20-21 of the: application as filed 
by X-ray crystallography. reference residues tbat may "contribute to 

antigen binamg" as aetennine<:l using X -ray 
crystallography. Residues 48, 49, 71, 73, 
76. 78, 88, and 91 are ideruified in Figure 
21. 

49. A hUIWU1ized immunoglobulin having See page 1, lines 5-16, and page 7, line 32, 
completnentarity determining regions through page 8, line 21 . 
(CDRs) from a donor immunoglobulin an<l 
heavy and light chain variable region 
frameworks from human acceptor 
immunoglobulin heavy and light chains 

- ll -

Board Assigned Page #11 uu 
PFIZER EX. 1095 

Page 1253

lap-lI-flu ":23 Frnn-I'OOBCOSWUEH 33 it ‘ 7-156 PJE/li F-lil

DOCKET N03 CARP-M57 PATENT

Claim Limitation Support in 1989 GB Application

28. Ahomsnizedimmnnoglobnlinhaving Seepaget.1ines 1-Zend10-zo:pege5.

complemenzarity determining regions lines 3, la page 6, line 4; , and page 8.
(C DRs) from a donor isnnnmoglohulin and

hanvy and light chain variable region

frameworks from human acceptor

immunoplohiuin heavy and lighl chains

which humanized immunnglobulin

Specifically binds to an antigen with an
effective antigen binding affinity-

wherein said bummed hnmnnoglobnlin

comprises amino acids framme donor
hmnnnoglohulin framework outside both the

KahatCDRsandthesu-malloop cons

of the variable reginm.

wherein the (lunar amino acids replace

corresponding amino acids in the accepmr
ismnunoglobnlin heavy or light chain

frameworks.

and each of said donor amino acids

contributes to antigen binding as determined

by X—ray crystallography.

  
 

  
   

 
 

 
  

  
  

 
 

  

 

 
   

  

 

 
 

 

  

 
 
 

See page 5. lines 1-7; page 22. lines 27-35.

page 23. lines 5—9, page 24. lines 14; page
25. lines 27-33; page 26 his: paragraph.

See page 3. lines 1—7; page 26. last

paragraph. to page 27. top paragraph.

 

 
 

 
 

 
 

 

Seepage 5. lines. to page6,line4: page'l,
lines 5-20.

  

 
 

  

 
 
 

Page 18. lines 11-17, and lines 3-3-31, and

Figs. 20-21 of the application as filed
reference residues that may "commune to

antigen binding" as determined using X-ray

crystallography. Residues 48. 49. 71. 73,
76, 78. as, and 91 an: identified in Figure
21.

See page 1, lines 5-16. and page 7. line 32.

through page 8. line 21.  
  

  
   

49. A humanized immumoglohnlin having

complementarity WE'' NEWS
(CDRs) from a donor immunnglobulln and

heavy am light chitin variable region

frameworks from htnnan sceqnor
innnunoglohulin heavy and light chains
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which humanized immunoglobulin See page 11, lines 27-30. 
speciftcally binds tO an antigen with an 
affinity constaiU of at least 108 M 1

• 

wherein said humanized immunoglobulin See page 6 , lines 14-23, page 8, lines 13-16, 
comprises amino acids from the ctonor and page 19, line 16, to page 20. line 15. 
immunoglobulin framework outside both the 
Kabat CDRs ancl the SU11Cturalloop CDRs 
of the vuiable regions, 

wherein the donor amino acids replace See page 6, line 12, to page 7 , lineS. 
corresponding amino acids in the acceptor 
immunoglobulin heavy chain framework 

at resiclues 48, 49. 71. 73, 76, 78, 88, and See Light ~bai.o 341B of Table 1, page 20. 
91 . 
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which unmanned immunoglobulin See page 11, lines 27-30.

specifically binds to an antigen with an

affinin Constant of at least 10’I MT"

wherein Said humanized immmmglobulin See page 6. huts 14-23, page 8. lines 13-16..

comprises amino acids from the donor and page 19, line 16, to page 20. line 15.

immunuglubulin framework outside but]: the

Kahat CDRs and the structural leap CDRs

of the variable regions.

wherein the donut mint: acids replace See page 6. line 12, to page 7, line 5.

corresponding amino acids in the acceptor

hnmunnglebulin heavy chain framework

at residues 43. 49. 71. 73, 7a. 73, as, and See Light chain 3-413 of Table 1, page 20.
91.
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Art Unit 1807 

1 ). This Action is in reSJY)t1S<& to U1e paper filed April 2 1, 1993. 

Claims 1-66 have been cancelled, and claims 67- 11 9 have been newly 
a<.idef. AU or Applicant's arguments have been tllorougtlly revie~,~M but are 
deerr~d non-persuasive for tli.e reasons V¥1lich follo'¥!. This Action is made 
FINAL. 

The current statJJs of t11e pending claims is as follows: 

Claims 67-119 are- rt>ject&d under 35 U.S.C. 112, first paragraph, for 
introducing new matwr. 

Claims 6 7- 1 1 9 st.and reje<ted under 3 5 U .S.C. 11 2, first paragraph 
scope. 

Claims 67-117 stand rejected under 35 U.S.C. 103. 

t 6. The following is a quotation of the first paragraph of 35 U .S.C. 11 2: 

"The spedfication shall contain a VY'ritten description of the invention, 
and of the manner and proce-.3S of making and using it, in such full, clear, 
concise, and exact. tHms as to enable any person skilled in the art to 
which it pertains, or wit11 ~.•lhidl it is most nearly connected, to make and 
use the same and shall set fe>rtll tlle best mode contemplaOO<l by U1e 
invrentor of carrying out his invention.· 

The specification is objected to under 3 5 u.s .c. 1 12, first paragraph, a.s 
tile speciHcation, as originally filed, does not provide support tor the 
\nvention as is now claimed. Claims 67-119 have been amend~d to include 
the limitation that uin said COtnpOSiOO lleaV}T Chain, aminO aCid residUeS 

5,3, l 0, 12 - 17,19,2 1,22;40, 42 .:44,66,63, 70,74; 77,79,8·1,33-35.90, 92, 
105, 109, 111- 11_3 at least are acceptor residues". However, nowhere in t11e 
s~·cification is the invention described as containing· thE1se ~rtj.cu.lar 
acceptor amino acid residues. Applicant points to t11e specification as 
teaching a number of residues wnicll can be considered tor changing from 
acceptor to donor residut>s and alleges tllat this teaching is support for the 
amendment on the grounds that "it follows tllat if a residue has not been 
considered for changing, that. it must remain as in the acceptor chain u. This 
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a1·gument is not convitKing becaus-e- it does not necessarily follo\•.r t11at the 
unmentioned residues \'\Fere originally contemplated as only being acceptor 
residues. Tl'lat is, by not specifi(:a.lly describing vvhettter particular resiclues 
are to acceptor or donor, can be interpreted to mean that tlle source of tllese 
residues •,4fc1s irrele\·ant, i.,e tl1ey could oo Vlhether acceptor or donor 
residues. Therek•re, this amendment intt·ocluces new matter into l11e 
specification 'VIJ1licll is not supported hy thE> original specification. 

Claims 71, 78, 85, 92, ,99, 106,118 have been further amended to 

include a limitation vlh.ic11 is not supported by the original specification. 
These claims have been amended to recite that the amino acid residues 
2,4,6,3&,~ 67 and 69 as being donor r&sidu.es is supported by the passage 
on page 2 1, lines 13-16 C>f the specification. However, these pages ~ach tllat 
amino acid residues 2.4.6.3&,.1Q. 67 and 69 can l)e additionally changed to 
donor residues but does not teach tllat amino add 48 is cllanged to a donor 
residue. Therefore, this amendment introduces new matter w'hich is not 
supported by the original specification. 

Claims 72. 79, 86, 93, 100)071lave also been fw·tller amended to 
include a limitation \-'11lich is not suppctti:ed b}r tl1e original specification. 
T11ese claims recite that amino acid residues 7.9.11, 15,20,25,37.37.41, 45, 
47,48,72,75,80))2,86-89,9 1,93, 103)08, 110 and 112 are additionall}T donor 
residues. However, th~ spedficati·;:·n d~s not teach the conc~pt that th&w 
particular amino acid residues are limit~d to b~ng only acceptor amino 
acids. Applicant argues that this limitation was derived by taking all the 
donor residues mentioned in claims 67 to 71 and specifying that all other 
residues are acceptor residues. This rationale is not convincing because the 
original speciiication does not describe Uw invention as encompassing 
antibodies in w1lich the amino acid residues 'Which remain acceptor residues 

are specifically identified as these particular amino acid residues recited in 

claims 72, 79, 86, 93, 100, 107. Th~refore, this amendment introduc~ new 
matter into the specification 'W'tlich is not supported by the original 
spedfication. 

2 
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Claims 1 0&- 113 have t:een further amencled to specifically recite 
particular light chain amino acid residues which are limited to being only 
accepoor amino acids residuw, i.E?. f(;>b.iduBs 5,7-9 .. 11, 13- 18)0,22,2 3,39,41-
43,5 7,59,6 1, 72, 74-79,8 1,82l,4J>6,o8, 100, 104, 106 and 107. The 

spedfication t1oes not te3.d l that tllese p~:trticuJar positions in the ciisclosed 
antibodies are limited to being only acceptor residues. The specification does 
not discuss tlie~ amino add po:~ition B.nd U1erefore t.lle original specification 
appears to reach that the source of tllese amino acids, i.e. from acceptor or 
donor, is not important to Uie invention. Thereion~. this amendment 
introduces new matter which is not supfNrted but the original specification. 

Claims 113 and 119, dra~.rn to a method for producing r~ombinant 
antigen binding molecule, are not supported b}· the original spe<.iiication. 
Applicant points to now cancelled claims 66 and 67 submitted in the 
amendment filed February 9, 1993, has providing support for claims 11 a 
and 199 respectively. Hov .. ·ever, the February 9, 1993 amendment does not 
appear to point to a passage in tbe originally nled specification \·\lbich 
supports the particulars of the- claime-d method. The specification doos not 
appear to disclose a method having steps in tbe specific order 8.s claimed. 
Tlle specification also doos not descril)e the list of amino acicl positions wllich 
are at least maintained as tt1e acceptor amino adds as previously discussed. 
The specification appears to discuss amino acid positions Which may be 
important in the structural and functional integrity of the humanized 
antibodies. The specification does not describe the particular order of 
making amino ad d changes as is now claimed in the steps of claims 1 13 and 
1 19. Specifically the specification doe-s not appear to ooach that the affinity. 
of a generated humanized antibody is measured in order to determine if 
additional amino add substitutions to the acceptor sequence are to be made. 
Therefore the amendment of these claims introduces new matter Wbich is 
not supported by the original s~cification. 

17. Claims 67-11 g are rejected under 35 U.S.C. 11 2, first paragrapll, 
for the n~asons set forth in the objoction to tlle specification. 

3 
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1 &. The objection to the disclosure b-ecause of the use of terms suc11 as 
"hw-nanised" and "bumanisation" is withdra\A.rn in light of Applicant's 
convincing arguments. 

1 9. The obj~ction oi claims 5, 11-16,2 2 and 2 3 made under 3 7 CFR 
1.75(c) as being in itnproper form has been obviated by the cancellation of 

these claims. 

2 0. Tlle objection of claims 1-2 3 made over the recitation of "CDR­

grafted" llas been obviated by t11e c.ancellation of these clairns. 

2 l. The rejection of clairns 1- 12 made under 3 5 U .S.C. 10 l oocause 
the cla imed invention is inoperative and therefore lacks patentable utility 
has been obviated t)y t11e cancellation of these claims. 

22. The rejection of claims 17 made under .35 U.S.C. 10 1 because the 
claimed invention is dra'"'1n to non-statutory subject m·atter llas been 
ot>viaood by the cancellation of claim 17. 

23. The rejection of claims 22-2.3 made under 35 U.S.C. 101 because 
the invention \4t'aS inoperative and U1er~fore lacked patentable utility, has 
been obviated by the can~;ellation G>f these claims drawn to tllerapeutic 
com positions. 

2 4. The obj<Ktion to tlle sp~cification and the r~jection of claims 1- 12 
made under 35 U.S.C. 112, first paragraph, as failing to adequately teach h~w 
ro use the isolated heavy and light chains antibodies fragments for the 
disclosed utility, bas been obviated by the cancellation of claims 1- 12. 

25. The objection to the specification and tlle rejection of claims 22-
2 3 n1ade under 35 u.s.c. 112, first paragraph, as failing to adequately teach 
how to use the claimed compositions as therapeutic or diagnostic agents, ha.s 
been obviated t)y the cancellation of claims 22 -2.3. 

2 6. The rejection of claims 1.3- 16 made under 35 U .S.C. 11 2, first 
paragraph, as the disclosure is enabling only for claims limited to sp<K;ific 
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CDR-graited antib<)dies disdosed in th~ specification as having effective 
binding affinities for tl1e-ir specific antigen, has been obviated by the 
cancellation of claims 1 ~l- 16. However, tlle rejection no\&.r applies t1) nEniVly 
added clairns 6 7- 117. The ·:-lahns are not commensurate in scope v.litll the 
present disclosure. Insufficient guidatKE! and working examples are 
provided in the specification to support the broad claims dra-wn to any CDR­
grafted antitxxties vvbich contain donor residues at the recited framework 
amino acid positions for ttu? heavy and light chains. The specifiCation does 
not sufficiently develop tbe concept that U1er~ are certain framework amino 
acids ~ .. hich v.men changed in the acceptor sequence to be tilt> same as in the 
donor sequence result in an increase in antigen binding affinity. Tile 
specification d oes des<.1-ibe several examples v..'llere particular frame'WOrk 
amino acid cha.nges result in increased antigen binding aifinity, such a.s an 
for OKT-3, OKT-4, and anti-ICAM. Ho\'.re'io·er, the specification does not dearly 
establish that every time the rt>cited amino acid positions are the same 
between the donor and the acceptor. "go<.'<!" binding to antigen is observed. 
The spedtication does not provide actual biding values for most of the 
examples, but instead qualitatively describes the binding of the llumanized 
antibody to antigen, Furthermore, tn light of the prior art (for instance, 
Reichmann et al., Queen et al., and 010thia et al.) such a universal property 
appears to be unpredictable since different antibodies willllave different 
amino acids in tlle framevv·ork which a.re important for antigen binding and 
stability. TI1e prior art does not teach t11at a standardized principle c.t Which 
amino acids must al,Nays be changed is possible, but instead appears to teach 
that three dimensional structures of the antibodies and an understanding of 

protein folding properties, is necessary to be able to reasonably predict 
'"-'l"lich amino acids \Avill al\A/ays be effective in increasing or retaining antigen 
binding ability. Therefore, tl1is analysis shows that undue experimentation 
would be required of the skilled artisan in order to practice the invention as 
claimed. 

Applicant traverses the rejt>etion on the following gr<)Unds. First, 
Applicant states that Queen et aL provides little guidance for making 
recombinant antibodies but acknNvledges that Queen et al. does teach to 

first stoled a human chain 'tAlilicll is as closely comJ:-13rabte to U1e murine chain 
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as possible, follov.Jed b~· cornpu.ter mc·d~1Hng to det€1rmme which residues 
outside of t!te CDRs are impr.Jr tant for ~-t1hgen binding. AppHcar1t. states Umt 
Queen et. at. does not provide guidance as to v~.o11 icll residues are criticai for 
improving affinity. Applicant argues that the l:i"achings in the present 
applicatic·n in contrast to tho& teachings of Queen et at. can be applied to any 
antibody. Applicant asserts that computer modelling is not necessE.l.ry in tll~ 
present method. Applicant. argu.:s tlmt t11e specification refers to nine 
diiier~nt antibodi~ '"lhidr have teen successfully humanized, and 
therefore Applicant that tlle skilled artisan would readily predict that the 

concept is applicable to other antibodies. Applicant points to Figures 7- 13 as 
showing data and page 60 as teaching binding a.fiinities of the humanized 
anti-ICAM. 

Applicant's arguments llave been thoroughly reviewed but are 
deem~d non-persuasive for the iollo¥.ring reasons. First, as amended, the 
claims ar~ broadly dra"\-Y-n to all antibodies having the spedfied amino acid 
don<lr and acceptor amino acids. Hovv~ver, t11e specification does not teach 
an antibod}r \o~,1flicll p<)sseSf.es all of the recited amino acids as claimed. Tbe 
specification teaches antibcodies "Wttid! have been altered at some of these 
positions} but does not teach antibodies in general v.lhich retain binding 

affinity for antigen every the ao.::eptor residues are changed or t11e same as 
tlle recited donor residues in the claims. Therefore, alt11ough the 
specification does describe r•ine different CDR graited antibodies, the 
specification does not teach variants oi these antibodies Y\rhich have been 
additionally modified as recited in the claims. Since the speci.iication does 
not teach a r~present.ative number of Ule antibodies \'\Tb.icll are encompassed . 
ty,• the broadly 'ilv"ritten claims, the specification doos not appear to have 
established th~ gerl:erality of tile recited amino acid positions being 
important for antigen binding and stability. Because no standard and 
reprCiducible rules are available for predicting protein folding, t11e ability to 
predict that all the recited amino acid positions ~..vill alVv'ays produce 
fw1ctional antibodies regardl~ss of antigEfn binding specificity and source of 
anUbody acceptor and donor is not reliable. Therefore this rejecUon is 
maintained and made FINAL. 
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27. The rejection of claims 1-23 made under 35 U.S.C. 112, second 
paragrapll, as being indefinite has been ol)Viated by U1e c-ancellation oi 
claims 1-2 3. 

2o. Tlie reje>.~tion or claims 1,5,6-.J, 12-22 made un<ier 35 usc 102(b) 
as being anticipa~d by Reichmann et al. has been obviated by the 
canc~llation of th~e claims. 

29. Tlle rejection of claims 1-6 and 12 -22 made under 35 U.S.C. 

102(b) as being anticipat~d by Queen etal. h".s been ob•!iated b:v· the 
cancellation of these daims. 

30. The reje(;tion of claims 1-21 made under 35 U.S.C. 10.3 as being 
unpatentable over Reichmann et aL and Queen et al. llas been obviated by 
the cancellation of claims 1-21. However. this rejection no\1! applies to 
ne\A.o1y added claims 6 7-117. 

D<)t1.l Reichmann et at. 3Jhj Queen et. aL teach how to mal~e l1Umanized 
antibodies using a human antibody variable domain framevo~ork as an 
acceptor and a rat antibody (in the case of Reichmann et aU or a murine 
antibody (in the case of Queen et al.) as the complementarity dewrmining 
region <ionor. Both of these references also teac11 how to i<ientify framewot1~ 
a.mino acids which are important for retaining the binding effective 
conformation of the CDRs. Specificall>•, Qu*n et al. ooach that tbe more 
homologous the lmman antibody is to tll& murine antibody r~uces tlle 
likelihood of producing distortions in the CDRs. Furthermore, Queen et al. 
teach making a database comparison of all kno\l}Il human antibodies Vlith tlle 
donor antibody to de~tmine the most similar human antibody t.o us~ as the 
fra.me\v"'rk (pa.ge 10031, col. 2, paragraph 2). Queen et al. also teach making 
a n1olecular model of the donor variable domain (in this case the anti-Tac V 

domain) based upon homology to other antibody V domains whose crystal 
structure is kno'\lm. By doing so, Queen et at. teach that amino acids outside 
<Ji the CDRs Vv11ich are close enough to the CDRs to influence the CDR 
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conformation or to diro&ctly intera<:t \•lith the antigen. ~Vlle-n the residue-s 
\•'tere dHferent between the l1Uman and U1e donor murine antibodies, the 
111.1man rram~Vv'Orlc amino acid v ... ·as changed to th~ corr~sponding murine 
a.mino acid (page 10031, cot 2 paragraph 3). Finally, vlhen the human 
acceptor Emtibody contains u1msual amino acids witll respect to consensus 
sequences in homoh.'lgous antilYxiies. Queen et al. r~ommends cllanging 
U"lese amino acids to tne consensus amino add (page 10032, col. 1) 
Reicl1mann et al. and Queen et al. fw-thH ~ach that different changes ·,·vill be 

necessary depending on the specific donor and acc-eptor antibodies which a.re 
used. Both references each the eDNA encoding the heaV)1 and light antibody 
chaJns wl"dcll are the templates tor tnalcing tlie specific cllanges in the 
sequences of CDR-grafted antibodies. The references also botll teach U1e 
insertion of t.h~ cDNAs inti;> v~tors, transi~tion of t1ost cells and co­
expresswn of the heav7 .. and ligl1t chains to result in the expression of a 
complete CDR-grafted antibody molecule. 

Therefore, it would have been prima facie obvious to one of ordinary 
skill in the art at the time the invention -v..ras made to use U1e guidelines 
taught by Reichmann et aL and Queen et at to reshape any given antibodv to 

"humanize· that antibody by making the changes in tlle frame\-li"'rk regions 
of the t1Uman acceptor sequen<~e to the donor residue v..1hen those residues 
are close to the CDR's and \'Jtlen the amino acids would be expected to affect 
the conformation of t11e CDRs. One of ordinary skill would 11ave been 
motivated to make the changes in tlle framework regions from the human 
amino acid to the donor amino acid in order to achieve the expected benefit 
of increasing the binding affinity of the humanized antibody for the specific 
antigen o~!er the binding affinity observed in tbe humanized antibodies 
which do not contain the framework changes as taught by Queen et at. (page 
10032, col. 1, para. 3 through col. 2) and Reichmann et al . (Figure 4}. 

Applicants traverse the reiection on the follo-v,'ing grounds. First, 
applicants argue that Reichmann et at. does not go beyond the original idea 
of Winter et al . WO-A 69/07452 '*1licl1 teaches transferring only the CDRs to 
a hwnan frame;·.-·ork.. Applicant iurther argues that Reichmann et at. only 
changed residues 27 and 30 because- the at donor sequence ·v~~as found to be 

Board Assigned Page #1 11 0 
PFIZER EX. 1095 

Page 1263



Serial Number 07/743329 
Art Unit 1807 

unusual. Also, Applic'"ult points c·ut that R~ichmann ~tal. did tKit mak.~ any 
framework residue change~; b) t.he light cllain of tJ1e antibody outside of the 
CDRs. Applicant argues tllat Reichmann et al. <to not t~ac11 Ulat these c11anges 
are generally applicable to other antibodies. Also, Applicant states that 
Reiclunann et al. do not suggest that altering residues remote from the C:DRs 

might oo ~ifective in improving affinity nor that t11ere might b:" a hierarchy 
of residues wllidi shouw be considered. 

Sec(1fld i·.ppli(:ant. argu% that Queen et al. teach the amino add 

sequence of the donor antibody chain should be determined and then 
compared to that of kno'N'll acceptor chains and an acceptor chain chosen 
v"hich is as homologous as possible to Ul.e donor chain. Applicant further 
states that tlle next step in Queen et al. is to <:arry out. a computer modelling 
exercise to determine UH~ residues W11ich may t)e involved in 3.ntig~n 

binding. Applicant alleges that this step may not aho\7ays l~ad to the same 
results. Applicant also alleges that the fact that the donor sequence is 
compared to a number oi possible acceptor sequences and that a computer 
model of the donor must be made, sho\"''S that the procedure is specific t:· 
one antibody at a time. Applicant asserts that QuMn et al. does not suggest 
that tll& changes taught. for reshaping the anti-TAC antibody could be 
expected to be tile same necessary in anot11er recotnbinant antibody. 
Applicant also states that Que€'n et at doe snot teach an antibody containing 
all the donor residues redted in the claims. 

Applicant's argw-rtents have been thoroughly reviewed but are 
deemed non-persuasive for the follovving reasons. First, the claims have not 
b*n rejected as obvious over Reichmann et al. alone nor over Queen et al. 
alone. Instead, the claims have been rejected over tl1e combined teachings 
of both Reichmann et at. and Qu~n et al. ConsequenUy, Applicant's 
arguments do not address the rejection made. Second, Applicant's. 
arguments are directed to a procedure of making recombinant antibodies but 
claims 6 7- 117 are drawn to recombinant antibodies not to a method of 
making those antibodies. Therefore, "men Ule prior art teaches an antibody 
whicll is encompassed by the broadly 1n'l"itten claims Wllich is made by a 
different method than the procedure disclosed in the specification, the prior 
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art still reads on the daims. Therefore, ·•Nhile Reichmann et al. and Queen et 
al. do not specifically teach tJ1at certain non-CDR framework amino act(!S 
must alvv'ays be either acceptor or donor residues, these references do teach 
that best antigen binding affinities \'.10Uld be t>k"Pt>ded \lo!llen the ovHall 
sequ.erlc€- the donor is nwst. similar to tl1e acceptor and that amino acids 
'h1lich come into contact with the CDRs should be donor residues. How tl1ese 
residues are identified is irrele~·ant •··lllen tlle claims are drc\V{t1 to t llt> 
antibodies themselves. Furthermore, the claims as 'Y\7!'itten are not limited to 
antibodies in which the d()nor is non-human or that all the "donor residues 
are from tlle sarne donor. Many of t11e specific: residues recited in the clairns 
as being donor residues, are identical in t11e accept~?r and ttH~· donor. 
Consequently, Th references teach man;' of U1e specific amino acid 
Hrnitations Vvithout t~aclling tl1at t11ese amino adds nB-ed to be change·d. 
Therefore, ior all of these reasons, this rejection is maintained an<l made 
FINAL 

31. No claims are allow~.ble . 

32. THIS ACTION IS MADE FlNAL. Applicant is reminded of the 
extension of time policy as set forth in 37 CFR L 136(a). The practice of 
aut~·matically extending tlle shor~nw statutory period an additional montll 
upon tl'.1e filing of a timely first response to a final rejection has been 

discontinued by the Office. See 102 l TMOG 35. 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINl·.L ACTION IS 
SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS ACTION. IN THE 
EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS OF THE MAILING 
DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION IS NOT MAILED 
UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED STATUTORY 

PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE ON THE 
DATE THE ADVISORY ACTION IS 1-..fAILED, AND ANY EXTENSION FEE 
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PURSUANT TO 37 CFR 1.136(a) WILL BE CALCULATED FROM THE MAILING 
DATE OF THE ADVISORY ACTION. IN NO EVENT VI"ILL THE STATUTORY 
PER IOD FOR RESPONSE EXPIRE U·. TER THAN SIX MONTHS FROM THE DATE OF 
THI S FINAL ACTION. 

33. Papers relating to this application may oo submitted to Group 180 
l)y faCSimile transmission. Papers should be iaxed to Group 1 .SO via the 
P.T.O. Fax. Center located in Crystal !"{all 1. Tht> CM 1 Fax Center nmnber is 
(703) 308-2 730. Papers may be submitted Mc)nclay-Fr iday betwqen .~ :00 

am and 4:45 pm (EST). Please note t.nat the faxing of such pa~rs must 
cc>tliorm V.Jitll tlH~ Notice to comply in the Official Gazette, 1 og6 OG 30 
(No'i~ember 15, 1 9&9). 

34. Any inquiry concerning this communication or earlier 
communications from the e~mminer should be directed to Lisa Bennett 
£u.rthur (nee Lisa T. Benn€-tt) w'11ose telephone nw11ber is (703) 308-3930. 
Any inquiry oi a general nature or relating to the status of an application 
should be directed to the Group 1 ~0 roceptfonist vmose telept10ne number is 
(703) 305-0196. 

Lisa Bennett Arthur 
September 2, 1993 
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DOCKET NO.: CARP-0046 

ED: 0.8/2010 
ENT NO: 61 

PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of: John R. Adair, Diljeet S. Athwal and John S. Emtage 

Serial No.: 08/485,686 

Filed: June 7, 1995 

For: Humanized Antibodies 

Assistant Conunissioner for Patents 
Washington, D.C. 20231. 

Dear Sir, 

Group No.: 1642 

Examiner: J. Burke Reeves 

I, Doreen Yatko Trujillo, Registration No.JS,719 certify that this 
correspondence is being deposited with the U.S. Postal Service as 
First Class mail· in an envelope addressed to the Commissioner of 
Patents and Trnderoorl<s, Washington, D.C. 20231. 

REQUEST FOR RECONSIDERATION 

This responds to the Office Action dated February 29, 2000. A petition for a three-month 

extension of time and the appropriate fee accompanies this response. 

Claims 56-73 were pending. All pending claims were rejected in the Office Action. In 

view of the arguments and amendments that follow, Applicants respectfully request withdrawal 

of all rejections upon reconsideration. 

In the specification: 

Please amend tlJe specification as follows: c­
Page 1, line l , after "9/07/94", replace "copending" with-- issued as 
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u.s. 5,859~ --. 
Page 23, line 20, please delete "Figure I shows" and in~ Figures l a and b 

show--. 

At page 23, line 21, ins~-(SEQ ID NO: 4 and 5)--between "chain" and";". 

Page 23,line 22, please de(e(e "Figure 2 shows" and i~res 2 a and b 

show--. 

At page 23, line 23, insert --(SEQ ID NO: 6 and 7)--~n "chain" and";". 

At page 23, line 26, insert --(SEQ ID NO:~d 9)--be~"REI" and ";". 

At page 23, line 29, insert --(SEQ ID NO: 7 and 10) - between "KOL" and";". 

PATENT 

At page 23, line 3o, please delete "Figure 5 shows" and in~Figures 5 a- c show --. 

At page 23, line 32, insert --(SEQ ID NO: 7 and 11-24)- between "grafts" and";". ,.... 

At page 23, line 35, insert --(SEQ ID NO: 5, 8, 9, and 25rnr= between "grafts" and";". 

~ 24, line 6, please delete "Figure 10 shows" an~- Figures I 0 a and b 

shoC. 

At page 24, line 8, please delete "Figure 11 sh~sert -- Figures 11 a and b 

show--. 

At page 30, line 31, iose~Q ID NO: I) -- between 

"TCCAGATGTTAACTGCTCAC" and "for". 

At page 30, line 33, insert --(SEQ ID ~ "CAGGGGCCAGTGGATGGATAGAC". 

At page 33, line 26, insert --(SEQ,¢' NO: 3) --after 
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"Leu-Glu-Ile-Asn-Arg/ -/Thr-Val-Ala -Ala". 

At page 40, line 14, after "5", please~ a-c--. 

At page 41, between lines 29 and 30, ins~SEQ ID NO: 8-28) -- . 

At page 50, line 24, please inse{: (SEQ ID NO: 7, 10, and 11-24) -. 

At page 50, line 36, please ins..<={SE? 5, 8, 9, and 25-28) - . 

At page 51, line 13, after "10", please insert-- a and b--. 

At page 51, line 15, after "11 ",please insert-- a and b--. 

In tbeclai/ 

Please ~d the claims as follows: 

PATENT 

~ 56. (Twice Amended) An antibody molecule having affinity for [a predetermined] an antigeif" 

-"(" \ and comprising a composite heavy chain and a complementary light chain, said compo · 

~ having a variable domain including complementarity determining regio 

domain comprising predominantly human acceptor antibo eavy chain framework residues, the 

remaining heavy chain residues correspondi o the equivalent residues using the Kabat numbering 

inding affinity for said [predetermined] antigen, wherein, according 

system, in said composite heavy chain at least residues 31 to 35, 50 to 65 and 95 

e [CDRS] CDRs [)]and at least residues 23, 24, 49, 71, and 73 [(]in the framework 

tons[)] correspond to the equivalent residues in said donor antibody. 

62. (Twice Amended) The antibody molecule of claim 56, wherein said complementary light 

chain is a composite light chain having a variable domain including [CDRS] CDRs, said variable 

3 
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"Leu—Glu-[le-Asn—Arg/ -/Thr~Val-Ala -Ala".

At page 40, line 14, after “5”, please teaa - c ---
At page 41, between lines 29 and 30, inane/{SEQ ID NO: 3—23) -- .

. . K
At page 50, line 24, please insert # {SEQ ID NO: 7, 10, and 11-24) —.

At page 50, line 36, please mseafissoyo; 5, 3, 9, and 25-23) —.
At page 5], line 13, after “10", please insert -- a and b --.

At page 51, line 15, after “1 l ", please insert -- a and b --.

In the claims:

/a.o Please@e claims as follows:

W 56. (Twice Amended) An antibody molecule having affinity for [a predetermined] an antigen/
;k and compriSing a composite heavy chain and a complementary light chain, said comp ' eavy chain '

  
   

  
  

 
 

 

having a variable domain including complementarity determining regio DRS] CDRs), said variable

domain comprising predominantly human acceptor antibo eavy chain framework residues, the

\ remaining heavy chain residues correspondi the equivalent residues using the Kabat numbering

system in a donor antibody havi inding affinity for said [predetermined] antigen, wherein, according

to the Kabat numbe ' system, in said composite heavy chain at least residues 31 to 35, 50 to 65 and 95

to 102 Ln 6 [CDRS ] CDRs D] and at least residues 23, 24, 49, 71, and 73 [G in the framework

one D] correspond to the equivalent residues in said donor antibody.

62. (Twice Amended) The antibody molecule ofclaim 56, wherein said complementary light

chain is a composite light chain. having a variable domain including [CDRS] CDRs, said variable

PFIZER EX. 1095
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domain comprising predominantly human acceptor antibody light chain framework residues, the 

remaining light chain residues corresponding to the equivalent residues using the Kabat numbering 

system in said donor antibody, wherein, according to the Kabat numbering system, in said composite 

light chain at least residues 24 to 34, 50 to 56 and 89 to 97 in[(] the CDRs [)]and at least residues 46, 

48, 58 and 71 [ (] in the framework regions [)] correspond to the equivalent residues in said donor 

L 
antibody. 

63. The antibody molecule of clai 62, wherein additionally at least one of residues 2, 4, 6, 35, 

38, 44, 47, 49, 62, [64 to 69] 64 65 66 67 68 69, 85, 87, 98, 99, 101 and 102 in said composite light 

chain corresponds to the equivalent residue said donor antibody. 

claim 64, line 1, please delete "iss ecific" and~ has specificity 

In claim 65, line 1, please delete "is specific" and insert - has specificity-. 

In claim 66, line 1, please delete "is specific" and insert - has specificity-. 

In claim 67, line 1, please delete "is specific" and insert - has specificity--. 

In claim 68, line 2, please delete "is specific" and insert - has specificity-. 

In claim 69, line 1, please delete "is specific" and insert - has specificity - . 

In claim 70, line 1, please delete "is specific" and insert - has specificity-. 

In claim 71, line 1, please delete "is specific" and insert - has specificity-. 

In claim 72, line 1, please delete "is specific" and insert- has specificity -. 

In claim 73, line 1, delete "therapeutic"; and 

replace "an antibody'' with -- the antibody molecule --. 
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domain comprising predominantly human acceptor antibody light chain framework residues, the

remaining light chain residues corresponding to the equivalent residues using the Kabat numbering

slate—m in said donor antibody, wherein, according to the Kabat numbering system, in said composite

% light chain at least residues 24 to 34, 50 to 56 and 89 to 97Ii_n [G the CDRs D] and at least residues 46,
48, 58 and 7] [G in the framework regions D] correspond to the equivalent residues in said donor

antibody.

W 63. The antibody molecule of clai  
 
 

 
62, wherein additionally at least one of residues 2, 4, 6, 3 ,

68 6938, 44, 47, 49, 62, [64 to 69] 64 65 66 6'? , 85, 87, 98, 99, 101 and 102 in said composite light

 
 

% chain corresponds to the equivalent residue said donor antibody.
  claim 64, line 1, please delete “is s ecific” andjvrfsef—V has specificity —.

In claim 65, line I, please delete “is specific” and insert — has specificity —.

In claim 66, line 1, please delete “is specific" and insert — has specificity —.

In claim 67, line I, please delete “is specific" and insert - has specificity —--

In claim 68, line '2, please delete “is specific” and insert — has specificity —.

In claim 69, line 1, please delete “is specific" and insert — has specificity —.

In claim 70, line 1, please delete “is specific” and insert v has specificity -.

In claim 71, line 1, please delete “is specific” and insert — has specificity —.

111 claim 72, line 1, please delete “is specific” and insert - has specificin —.

i In claim 73, line I, delete “therapeutic”; andI, TF-

‘ I i J, ' J-"l
r ‘, .

"(Ki M1“ replace “an antibody” with —— the antibody molecule ~-.

My I
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Remarks 

Preliminarily, Applicants note with appreciation the Examiner' s observation that the claims are 

free of the prior art. 

The specification has been objected to because, inter alia, the first line of the specification needs 

to be updated to reflect the status of any parent applications, and to reflect the parent international 

application. Applicants direct the Examiner to the transmittal letter of the present application in which 

the latter amendment was effected; the former amendment has been effected herein. 

The Brief Description of the Drawings was objected to as not conforming with the labelling of 

the figures. The specification has been amended herein to place the BriefDescription of the Drawings in 

conformity with the figures. No new matter was added thereby. 

The specification was objected to as not complying with the Sequence Rules and Regulations. 

Specifically, the Examiner suggested that the specification be checked for missing sequence identifiers. 

The specification has been amended herein to add sequence identifiers. No new matter is added thereby. 

The specification was further objected to for missing text on pages 53 and 62. A substitute 

specification with the complete information is enclosed. Because the missing text was simply a copying 

error, Applicants have not submitted a marked-up copy showing the addition. If the Examiner so 

requires, one will be forwarded upon request. 

I. Rejections under 35 USC § 112, Second Paragraph 

Claims 56-73 have been rejected under 35 U.S. C. § 112, second paragraph, as allegedly indefinite 

in the recitation of"CDRS." Claims 56 and 62 have been amended to replace "CDRS" with "CDRs." 
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Claims 56-73 have been rejected as allegedly indefinite in reciting parentheses around the 

phrases "in the framework regions" and "the CDRs." The parentheses have been removed from claims 

56 and 62 and an appropriate preposition added. 

Claims 56-73 have been rejected as allegedly indefinite for reciting "predetermined antigen." 

Claim 56 has been amended to remove "predetermined." Applicants respectfully submit that the claim 

as amended covers predetermined antigens. 

Claims 56-73 have been rejected as allegedly indefinite for reciting "an antibody molecule 

having affinity." Claim 56 has been amended to recite "binding affinity." Support for this amendment 

can be found, inter alia, on page 6, lines 21-22, of the application as filed. 

Claims 56-73 have been rejected as allegedly indefinite for reciting "the remaining heavy chain 

residues corresponding to the equivalent residues in a donor antibody." In claim 56 and 62, "using the 

Kabat numbering system" has been inserted after "equivalent residues." Support for this amendment can 

be found, inter alia, on page 8, lines 24-26, of the application as filed. 

Claim 58 has been rejected as allegedly indefinite for the inclusion of a comma after 

"corresponds." In claim 58, the comma after "corresponds" as been deleted. 

Claim 63 has been rejected as allegedly indefinite for reciting "at least one of residues 2, 4 ... 64 

to 69 ... " Claim 63 has been amended to recite the residues individually. 

Claims 64-72 have be rejected as allegedly indefinite for reciting "which is specific for." The 

Examiner alleged that is unclear whether the antibody molecule binds to the specific antigen or is 

otherwise "specific." Applicants respectfully disagree. Nonetheless, claims 64-72 have been amended · 
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to recite ''which has specificity for" in replace of''which is specific for." Support for this amendment 

can be found, inter alia, in the paragraph bridging pages 15-16 ofthe application as originally filed. It is 

clear from the discussion therein that the reference to "specificity" means that the antibody molecule 

binds the particular antigen. 

Claim 73 has been rejected as allegedly indefinite for recitation of"a therapeutic composition." 

The Examiner suggests that deleting the term "therapeutic" would obviate the rejection. Accordingly, 

the term "therapeutic" has been deleted from claim 73. Compositions with therapeutic applications are 

included in the scope of claim 73. 

Claim 73 has been rejected as allegedly indefinite in the recitation of"an antibody." Claim 73 

has been amended to recite "the antibody molecule." Support for this amendment can be found, inter 

alia, in claim 13 as originally filed. (This rejection was apparently levied twice - see sub-paragraphs j 

and n.) 

Claims 56-73 have been rejected as allegedly indefinite in the recitation of "said variable domain 

comprising predominantly human acceptor ... " Applicants respectfully disagree and note that this term is 

present in the claims of issued U.S. Patent No. 5,859,205, the parent of the present application. The 

term is used to distinguish the claims from chimeric antibodies in which the entire variable domain is 

from the donor antibody. Clearly, since the claims recite that the variable domain comprises 

predominantly human acceptor framework residues, the Examiner's query whether only framework 

residues are counted is correct. Further, the Applicants respectfully submit that it is clear to one skilled 

in the art that, if the donor and acceptor residues are identical for a particular position, they are counted 
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as acceptor. Applicants respectfully submit this term is definite and request that this rejection should be 

withdrawn. 

Claims 56-73 have been rejected as allegedly indefinite in the recitation of "the remaining heavy 

chain residues corresponding to the equivalent residues in a donor antibody having affinity for said 

predetermined antigen." The Examiner alleges that the CDRs appear to be outside the scope of the 

phrase "remaining heavy chain residues." This allegation is based upon a clear misreading of the claims. 

Clearly, a correct reading of the claims reveals that the CDRs correspond to the equivalent residues in 

the donor antibody. See, for example, claim 56. 

Claims 58-61 and 63 have been rejected as allegedly indefinite. The Examiner improper alleges 

. that it is unclear whether the claims intend to recite the residues in the alternative or in Markush 

grouping. Both means of claiming, however, accomplish the same end-- alternative claiming. The 

Examiner is directed to MPEP 2173.05(h). Applicants respectfully request that this rejection be 

withdrawn. 

In view of the foregoing, Applicants respectfully request that the rejections under 35 U.S.C. § 

112, second paragraph be withdrawn. 

II. Rejections under 35 USC§ 112, First Paragraph 

Claims 56-73 have been rejected under 35, U.S.C. §112, first paragraph, as containing subject 

matter which allegedly was not described in the specification in such a way as to allow one skilled in the 

art to make and/or use the invention. The Examiner alleges that, in particular, the specification is 

lacking in guidance in choosing the donor-acceptor antibody pair (Office Action pp. 8-9). The Examiner 
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indicates that it could not have been expected that antibody molecules of the present invention would be 

functional because a number of criteria, such as homology between the donor and acceptor antibodies 

and the identity of packing residues near the CDRs, do not fonn part of the claims. 

Applicants respectfully submit that the Examiner misapprehends Applicants' invention and, 

indeed, is inappropriately reading disclosure from the specification into the claims. Applicants' 

invention is based upon the identity of a hierarchy of residues that are of universal import without the 
~ ..... ~ . . ~·-· ----~----· · ----- ·-·--· . - . ..... --- - -- ~ ---

need to compare antibodies or identify packing residues. The invention enables one skilled in the art to 

make an antibody molecule having a composite heavy chain wherein the heavy chain CDRs are from a 

donor antibody and at least framework residues 23, 24, 49, 71 and 73 are from the same donor antibody. 

Based on this information, one skilled on the art can obtain functional antibody molecules. 

In order to demonstrate that antibody molecules having the claimed features are functional, 

Applicants enclose the Declaration of Geoffrey T. Yarranton, which was forwarded in the parent 

application, 08/303,569, on September 18, 1995. Dr. Yarranton's Declaration contains three tables 

relating to a number of antibodies having the claimed features, i.e. wherein at least residues 31 to 35, 50 

to 65, 95 to 102, 23, 24, 49, 71 and 73 of the heavy chain variable domain correspond to residues from a 

donor antibody. The first table relates to the heavy chain and the second t~le relates to the light chain. 

The third table sets out the degree of affinity recovered as a percentage of the affinity of the donor 

antibody. A comparison with antibodies which have been produced by other methods is also provided. 

B1.8, 01.3, CAMPATH, and anti-TAC are such antibodies. As is evident therefrom, the subject matter 

of the present application enables one skilled in the art to obtain functional antibody molecules. 
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The Examiner further alleges that the claims recite CDR residues 31-35, 50-65, and 95-102 as 

numbered by the Kabat system, while the specification teaches different boundaries of the CDRs (Office 

Action p. 9). Furthermore, the Examiner points to constructs 121-141 of the specification to show that 

resides 26-35 are required for binding activity of the hybrid antibody (Office Action, p. 10). The 

Examiner also indicates that the range of the CDRs needs to be determined by structural analysis. 

Applicants respectfully disagree. The specification is clearly in agreement with the claims. See, for 

example, the disclosure bridging pages 19-20 of the application as filed, under the heading "The extent 

of the CDRs." As is clear therefrom, the CDRs are as defmed by Kabat; the structural loops 

corresponded to the CDRs and, indeed, are completely encompassed within the CDRs, with the 

exception ofCDR1 of the heavy chain. In the case ofCDRl of the heavy chain, the structural loop 

corresponds to residues 26-32; residues 26-30, thus, are part of the structural loop not contained within 

the Kabat CDR. Regarding the constructs referred to in Table 1, Applicants note that the table reports 

the changes made and remind the Examiner that no change is necessary if the donor and acceptor 

residues are the same at a particular position. 

The Examiner alleges that while the claims recite the limitation of heavy chain residues 23, 24, 

49, 71 and 73, other required residues are taught by the specification. In particular, the Examiner alleges 

that the specification specifically teaches that residues 71, 73 and 78 will always be all donor or all 

acceptor (Office Action, p. 1 0). This allegation is not correct. The specification clearly indicates that 

residue 78 is optional (see specification page 6, line 34: ."residues at at least one of positions ... "). 

Further, it is stated that 
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"The residues at positions 71, 73 and 78 of the heavy chain framework are preferably either all 
acceptor or all donor residues. 

(Specification page 7, lines 3-5, emphasis added.). Page 17, section 2.1 ofthe specification is cited by 

the Examiner. This section is part of a protocol. On page 16, fifth paragraph, it is stated that: 

''This protocol and rationale are give without prejudice to the generality of the invention as 
hereinbefore described .... " (Emphasis added) 

The present application clearly indicates that it is merely preferred that residues 71 , 73 and 78 are either 

all donor or all acceptor residues, not that it is required. Claim 56 therefore does not have to specify that 

residue 78 is a donor residue. Furthermore, in Example 5 of the application, antibody molecules 61E71 

and hTNFI are described. Neither ofthese antibodies have.a donor residue at position 78. This can 

clearly be seen from the enclosed tables. Furthermore, both antibodies were found to have 100% of the 

potency of the parent antibody. · 

The Examiner also alleges that the specification teaches that residue 6 is necessary to retain 

binding functions. The previous argument also applies to residue 6, which is referred to as being 

important to binding affinity in the protocol given in the specification. As indicated above, the protocol 

is without prejudice to the generality of the invention. Again, in Example 5 ofthe application, antibody 

molecules 61E71 and hTNFl are described. Neither of these antibodies have a donor residue at position 

6. This can clearly be seen from the enclosed tables. Furthermore, both antibodies were found to have 

100% of the potency ofthe parent antibody. 

The Examiner alleges that the unpredictability in th.e art is high and undue experimentation 

would be required to make the invention. Rudikoff et al., Panka et al., and Amit et al. are cited as 
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examples in which one amino acid change in a CDR or framework region dramatically affected antigen 

binding (Office Action, p 11). None of these documents suggest that the antibody molecules as defined 

in the present claims do not function to bind antigen. 

Rudikoff et al. describes amino acid changes to CDRs. The finding that by changing the 

sequence of a CDR, which is known to determine the binding affinity of the antibody, actually results in 

a decreased binding affinity is not relevant to the presently claimed subject matter. The presently 

claimed subject matter recites that the residues in the CDRs {defined by Kabat numbering) entirely 

correspond to residues in the CDRs of the donor antibody. There are no alterations in the sequence of 

the CDRs of the donor antibody molecule and therefore Rudikoff et al. is irrelevant. 

Panka et al. describes a single amino acid substitution at position 94. Although this amino acid 

substitution alters the binding affinity of the antibody, the antibody still binds the antigens digoxin and 

digitoxin (see Abstract). Panka et al. thus reports that amino acid changes made in the framework region 

can alter the binding affinity of antibodies. The same is clearly taught in the present application. See, 

for example, pages 20 to 21 wherein non-CDR, i.e. framework, residues which contribute to antigen 

binding are discussed. In particular, on page 21, lines 10-12, it is dislcosed that residue 94 should be 

changed if it is not arginine. The subject matter ofthe present application enables one skilled in the art 

to produce antibody molecules having affinity for a predetermined antigen. The fact that the antibody 

molecules may not have the optimum binding affinity for the antigen is not relevant to the claimed 
.. ... . - ·----- -·-. - - - . --- . -·- - -- -- - -- - ·····- ·- --

subject matter. 

~--- --- - ·- . 
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Amit et al. is said to indicate that at least one amino acid in the framework region of an antibody 

is involved in antigen binding. We assume that the Examiner is referring to residue 30 in the heavy 

chain of the antibody. All that is said concerning this residue is that it contacts the antigen. There is no 

indication that this residue is required for affinity binding of an antigen. There is no disclosure of 

substituting residue 30 for another amino acid and therefore no evidence to suggest that the binding 

affinity will change. The disclosure of Arnit et al. is therefore not relevant to the presently claimed 

subject matter. 

In view of the foregoing, Applicants respectfully request that the rejections under 35 U.S. C. § 

112, first paragraph be withdrawn. 

For the foregoing reasons, Applicants submit that the present claims meet all the requirements 

for patentability. The Examiner is respectfully requested to allow all the present claims. If the 

Examiner is of a contrary view, it is requested that she contact the undersigned at (215) 557-5948. 

Date: 29 August 2000 

Woodcock Washburn Kurtz 
Mackiewicz and Norris LLP 
One Liberty Place - 46th Floor, 
Philadelphia, PA 19103, 
(215) 568-3100 

Respectfully submitted, 
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IN THE UNITED STATES PATENT AND TRADEMARK om~ 
~ 

In re patent application of: Adair et al. ~i 
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Serial No.: 08/846,658 · Group No.: 1642 ~ 
'~ 
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Y , 77' Examiner: J. Burke ~' 
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Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

CERTIFICATE OF FACSIMI1.E TRANSMISSION 

1. Doreen Yatllo TnQillo. RegiStration lllo. 35,719 certity 
tnat ttbs corrv&ponaence is oeing transmitted Dy fac&amile 
to t1'l8 U.S. Pilwm ana Tracsernark Offi<:e, Washsngton, O.C 
20231 . ATTENTION: bamtner Julie E Bvrke, n« Reeves. 
Pf'I .O., Gro-.p/An Unl't No. 1642, Facsimtle IIIYmoer 17031 
305·740 on the aaw onown Delow. 

SUPPLEMENTAL AMENDMENT AND REQUEST FOR RECONSIDERATION 

Pursuant to 37 C .F. R. § 1.111, please amend the above-identified application as 

a follows. 

In the claims: 

24. (Twice Amended) A bumani~ immunoglobulin having complementarity 

determining regions (CDRs) from a donor immunoglobulin and heavy and light chain variable 

region frameworks from human acceptor immunoglobulin heavy and light chains, which 

humanized immunoglobulin specifically binds to an antigen with an affinity constant of at least 

108 M'1, wherein said humanized immunoglobulin comprises amino acids from the donor 

immunoglobulin framework outside both the Kabat CDRs and the strucruralloop CDRs of the 
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Assistant Commissioner for Pare-hrs

Washington. DC. 20231

Dear Sir:

SUPPLEMENTALmmAND REQUEST FOR RECONSIDERATION

Pursuant to 37 C.F.R. § 1.111, please amend the above-identified application as

a follows.

In the claims:

24. (Twice Amended) A hmnnnized immunnglohulin having complementarity

determining regions (CD125) from a donor immunoglobulin and heavy and light chain Variable

region frameworks from Innnan acceptor irnmnnoglobulin heavy and light chains, which

humanized immimoglobulin specifically binds to an antigen with an affinity constant of at least

10B M“. wherein said humanized immunoglobulin comprises amino acids from the donor

immunoglobulin framework numide bath the Kaiser CDRS and the mcmral loop CDRs of the
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variable regions , wherein the donor amino acids r~place corresponding amino acids in the acceptor 

immunoglobulin heavy or light chain ftameworks, anc1 each of said donor amino acids (is adjacent 

to a CDR in the donor immunoglobulin sequence or] coJUTibules to antigen binding as determined 

by X-ray crystallography. 

28. (Twice Amended) A humanized immunoglobulin having complem~nwiry 

determining regions (CDRs) from a donor immunoglobulin and heavy and light chain variable 

region frameworks from human acceptor immunoglobulin heavy and light chains, which 

humanized immunoglobulin specifically binds to an antigen with an effective antigen binding 

affinity. wherein said humanized immunoglobulin comprises amino acids from the donor 

immunoglobulin framework outside both the Kabat CDRs and the suuctural loop CDRs of the 

variable regions, wherein the donor amino acids rep lac~ corresponding a.nllno acids in the acceptor 

immunoglobulin heavy or light chain frameworks , and each of said donor amino acids [is adjacent 

to a CDR in the donor immunoglobulin sequence or] contributes to antigen binding as determin~d 

by X-ray crystallography. 

This paper is being flle(J to supplement the amenamenr referred to in the Request 

for Continued Examination filed June 1, 2000 ("the RCE"). No extension of time is believed ro 

be necessary. To the extent this belief is in ~:rror, Applicants hereby request the necessary 

extension and the undersigned authorizes charging any such fee to Deposit Account 23-3050. 

The amendment referred to in the RCE referenced certain claim amendments that 

bad, inadvertently, not been included in the amendment. Specifically , the foregoing amendments 

to claims 24 and 28 w~re referenced but not effected in the amendment referred to in me RCE. 

Applicants respectfully request entry of the foregoing amendments and respectfully submit that, 

upon entry of these amerulments, Applicants will have allowable subject mauer. 

In view of the foregoing, Applkants respectfuUy request that the Examio~r declare 

an interference between the present application and the Queen patent. The Ewniner is 
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requested to contact the undersigned at (215) 564-8352 if she feels a telephonic discussion will 

be helpful. 

Date: September 14, 2000 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS LLP 

One Libeny Place - 46th Floor 
Philadelphia, PA 19103 
(215) 568-3100 

Respectfully submitted, 

~~1f-~ 
Registration No. 35,719 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Adair et al. 

Serial No.: 08/485,686 

Filed: June 7; 1.995 

For: Humanised Antibodies 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Group Art Unit: 1642 

E.xaminer: M. Davis 

I, Paul K. Legaard, Registration No. 38,534 certify lhat this 
correspondence is being deposited with the U.S. Postal 
Service as First Class mail in an envelope addressed to the 
Assistant Commissioner for PatentS, Washington, D.C. 
20231. 

On November 12,2001 

~____.p Paul K. Legaard Reg. . • 38,534 
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Dear Sir: 

<::> 

AMENDMENT AND REQUEST FOR RECONSIDERATION 
C) 

In response to the Office Action mailed August 10, 2001 in .connection with the above­

identified patent application, Applicants respectfully request that the application be amended as 

follows. 

In the Application: ~ . · · 

Please delete pages 67-89 ~e application as filed containing the Sequence Listing and 

insert substitute pages 1-22 enclosed herewith, which conta4l the alilended SequenCe Listing· 

formatted. under the new rules for the Sequence Listin¥. In addition, please renumber the remaining 

pages of the application, containing the claims and Abstract, accordingly. 
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In tbe Claims: 

- :---- Please amend claims 56, 58 and 62 to read as follows: 

------::--::--56. (Amended four times) An ant body molecule having affinity for an antigen and comprising 

a composite heavy chain and a comple entary light chain, said composite heavy chain having a 

variable domain including complement 'ty determining regions (CDRs) and framework regions, 

wherein said framework regions of said v 'able domain comprise predominantly human acceptor 

antibody heavy chain framework region sidues, the remaining heavy chain framework region 

residues corresponding to the equivalent r sidues using the Kabat numbering system in a donor 

antibody, said donor antibody having hindi g affinity for said antigen, wherein, according to the 

Kabat numbering system, in said composite II avy chain at least residues 31 to 35, 50 to 65 and 95 to 

102 in the CDRs and at least residues 23, 24, , 71, and 73 in the framework regions correspond to 

the equivalent residues in said donor antibody. 

. 
58. (Amended three times) The tibody molecule of claim 56, wherein additionally at least 

one oftheresidues selected from the gr · p consisting of residues 6, 37, 48 and 94 in said composite 

heavy chain corresponds to the equival t residue in said donor antibody. 

62. (Amended four times) The antibody m ecule of claim 56, wherein said complementary 

light chain is a composite light chain having a v ·able domain including CDRs and framework 

_l j · regions, wherein said framework regions ofsaid lig t chain variable domain comprise predominantly J l human acceptor antibody light chain framewor region residues, the remaining light chain 

{\_ p framework region residues corresponding to the uivalent residues using the Kabat numbering 

( qv ·/ system in said donor antibody, wherein, according to e .Kabat numbering system, in said composite 

\Y <., light chain at least residues 24 to 34, 50 to 56 and 89 t 97 in the CDRs and at least residues 46, 48, 

58 and 71 in the framework regions correspond to the quivalent residues in said donor antibody. 

2 
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It: the Claims:

Please amend claims 56, 58 and 62 to read as follows: _

56. (Amended feur times) An an body molecule having affinity for an antigen and comprising

a composite hcaVy chain and a eornpl eatery light chain, said composite heavyr chain having a

fi variable domain including complement
if

/2_ residues corresponding to the equivalent r sidues using the Kahat numbering system in a donor

 
 

 

 
 

 

‘ty detemiim’ng- regions (CDRs) and homework regions,

wherein said fi‘amework regions ofsaid ir 'ahle domain comprise predominantly human acceptoI

antibody heavy chain framework region sidues, the remaining heavy chain fi'amework region

> antibody,‘. said donor antibody having bindi g affinity for said antigen, wherein, according to the
Kahat numbering system: insaid composite vy chain at least residues 31 to 35,; 50 to 65 and 95 to

102 in the CDRs and at least residues 23., 24,

the equivalent residues in said donor antibody.

, 71, and 73 in the framework regions correspond to

 
 
 

  / _ 58. (Amended three tinies) The 'body molecule ofclaim 56, wherein additionally at least

3 one ofthe residues selected from the{a}: _ heavy chain corresponds to the equival tresidue in said donor antibody.

62. . (Amended four times) The antibodym souls ofclaim _56, wherein said complementary

' tile domain including cons and framework

' p consisting ofresidues 6, 37, 48 and 94 in said composite

 

 

 

light chain is a composite light chain having a v

region residues, the remaining light chain

____,___ regions, wherein said framework regions ofsaid lig chain variable domain comprise predominantly

% human acceptor antibody light chain fi'amewor
framework region residues corresponding to the uivalent residues using the Kabat numbering

N system in said donor antibody, wherein, according to Kabatnumbering system, insaid composite
1 light chain at least residues 24 to 34, 50 to 56 and 89 97 in the CDRs and at least residues 46, 48,

\l/ 53 and 71 in the framework regions correspond to the uivalent residues in said donor-antibody.
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REMARKS 

Claims 56-73 are pending in the present application. Claims 56, 58 and 62 have been 

amended herein. No new matter has been added. Upon entry ofthe present amendment;· claims 56-73 

will remain pending. 

As a preliminary matter, claim 58 has been amended as suggested in the Office Action to 

delete the comma inside brackets. 

Applicants acknowledge receipt of the "Attachment for PT0-948" outlining changes for 

prosecution of applications containing drawings. In addition, Applicants enclose herewith a Drawing 

Change Authorization Request in which changes to Figures 5c and 6 are proposed. In particular, the 

changes in regard to Figure 5c are directed to reciting the correct sequence identifier. No new matter 

is added. In addition, the changes to Figure 6 are directed to replacing the "R W" amino acids with 

''LL" amino acids, support for which can be found, for· example, in .Table 2 at page 50 of the 

specification where positions 46·and 47 are both indicated to be "L" amino acids. Thus, no new 

matter is being added. The drawings have also been amended to incorporate sequence identifiers. 

Formal drawings have been filed on date even herewith under separate cover to the Draftsperson, 

including formal drawings of Figures 5c and 6, in order to be completely responsive to the Office 

Action. 

Applicants have amended the Sequence Listing to correct the typographical error in SEQ ID 

N0:27 set forth above (e.g., replacement of"RW" with "LL''). New pages are provided to comply 

with the Sequence Rules set forth in 37 CFR §§ 1.821-1.825. In addition, enclosed herewith is a 

Statement to Support Filing and Submission of DNA/ Amino Acid Sequences in· Accordance with 37 

CFR §§ 1.821-1.825, and a computer readable form (CRF). No new matter has been added. In 

addition, the contents of the paper copy of the Sequence Listing and computer readable copy of the 

Sequence Listing, submitted in accordance with 37 CFR §§ 1.82l(c) and (e), are the same. 

I. There Is No Obviousness-Type Double Patenting 

Claims 56 and 62 remain rejected under the doctrine of obviousness-type double patenting 

as allegedly being unpatentable over claims 3 and 7 ofU.S. Patent No. 5,859,205 (the '"205 patent"). 
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Applicants traverse the rejection and request reconsideration thereof because a proper prima facie 

case of obviousness has not been made. 

The only reasoning provided in the Office Action for the rejection is that claims 56 and 62 

of the present application and claims 3 and 7 of the '205 patent relate to the same inventive concept 

and that claims 56 and 62 are generic to claims 3 and 7 because they have all of the characteristics of 

the claimed humanised antibody. These assertions, however, are insufficient to support a proper 

prima facie case of obviousness-type double patenting. Rather, an obviousness-type double patenting 

rejection is analogous to a failure to meet the non-obviousness requirement of35 U.S. C.§ 103. In re 

Braithwaite, 154 U.S.P..Q. 29,34 (C.C.P.A. 1967) and In reLongi, 225 U.S.P.Q. 645,648 n.4 (Fed. 

Cir. 1985). Thus, underthe law, the pivotal question in an obviousness-type double patenting 

analysis is: Does any claim in the application defme merely an obvious variation of an inventiQ,n 

disclosed and claimed in the patent? In re Vogel, 164 U.S.P.Q. 619 (C. C.P.A. 1970). lftheanswer~to 

this question is no, there can be no double patenting. 

In making the obviousness-type double patenting analysis, then, the proper inquiry is as 

taught in Graham v. John Deere Co., 383 U.S. 1 (1966). See, M.P.E.P. § 804. A determinatiQn 

whether one patent is generic to another patent is not the appropriate inquiry. The followivg 

quotation from In re Kaplan, 229 U.S.P.Q. 678, 681 (Fed. Cir. 1986) is instructive: 

By domination we refer ... to that phenomenon ... whereunder one patent has 
a broad or "generic" claim which "reads on" an invention defined by another 
narrower or more specific claim in another patent, the former "dominating" 
the latter because the more narrowly claimed invention cannot be practiced 
without infringing the broader claim ... In possibly simpler terms, one patent 
dominates another if a claim of the first patent reads on a device built or 
process practiced according to the second patent disclosure. This 
commonplace situation is not, per se, double patenting as the board seems to 
think. (citations omitted). 

Thus, that some of Applicants' antibodies claimed in the present patent application may also meet 

limitations of claims in the '205 patent is not, alone, grounds for an obviousness-type double 

patenting rejection. It may simply be a case of one patent application dominating another patent 

application. Domination by itself cannot support a double patenting rejection. The obviousness-type 
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double patenting rejection is, therefore, misplaced. Further, the law requires more than a mere 

overlap in claim scope when concluding that particular compounds are obvious variants. Indeed, as 

stated by the Federal Circuit: 

The fact that a claimed compound may be encompassed by a disclosed 
generic formula does not by itself render that compound obvious. (citation 
omitted) 

In re Baird, 29 U.S.P.Q.2d 1550, 1552 (Fed. Cir. 1994). As stated in§ 804 of the M.P.E.P., the 

analysis employed in an obviousness-type double patenting determination parallels the guidelines for 

analysis of a 35 U.S.C. § 103 rejection, which requires analysis of the factual inquiries set forth in 

Graham v. John Deere Co., 383 U.S. 1 (1966). No such factual inquiries have, in fact, been set forth 

in the Office Action. In view ofthe foregoing, Applicants request that the obviousness-type douQ.le 

patenting rejection be withdrawn. 

II. The Claims Are Clear And Definite 

Claims 56-73 are rejected under 35 U.S.C. § 112, second paragraph, as allegedly being 

indefinite for failing to particularly point out and distinctly claim the subject matter whi.ch 

Applicants regard as their invention. Applicants traverse the rejection and request reconsiderati~n 

thereofbecause the claims are clear and definite. 

The Office Action acknowledges that the terms ''predominantly" and "remaining" are terms 

commonly used in English and that the term "predominantly" is defined in dictionaries. The Office 

Action, quite remarkably, asserts that the "metes and bounds" of these terms are not defined in the 

specification or the dictionary. As set forth in the previous response, "predominantly" means "having 

numerical superiority or advantage" (as defined in Random House Webster's Dictionary, 2"d ed., 

Random House, New York, 1997, p.l 026). Thus, for a particular antibody having human acceptor 

antibody heavy chain framework residues (acceptor residues) and also having residues corresponding 

to residues in a donor antibody (donor residues), such antibody has "predominantly" acceptor 

residues if there is a greater number of acceptor residues than donor residues. For example, if a 

heavy chain has 51 acceptor residues and 50 donor residues, then it has "predominantly" acceptor 
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residues. Regarding the term "remaining," Applicants respectfully submit that this term must not be 

viewed in a vacuum. Claim 56 recites that the variable domain comprises predominantly human 

acceptor antibody heavy chain framework residues and that the "remaining" heavy chain residues 

correspond to equivalent resi.dues in a donor antibody. Thus, the term "remaining" refers to those 

residues that are not the "human acceptor antibody heavy chain framework region residues." To be 

even more clear, Applicants have amended claims 56 and 62 to recite "remaining heavy chain 

framework region residues" and "remaining light chain framework region residues," respectively. 

Claims 56 and 62 have also been amended to provide antecedent basis for these recitations. Persons 

of ordinary skill would have no difficulty in determining whether a particular antibody meets these 

criteria Thus, the claims are definite within the meaning of§ 112. In re Mercier, 185 U.S.P.Q. 774 

(C.C.P.A. 1975) (claims sufficiently define an invention so long as one skilled in the art qan 

determine what subject matter is or is not within the scope ofthe claims). Because claims 56-73 are 

clear and definite, Applicants request that the rejection under 35 U.S.C. § 112, second paragraph be 

withdrawn. 

ill. The Claimed Invention Is Sufficiently Described ···· 

Claims 56-73 are rejected under 35 U.S.C. § 112, first paragraph as allegedly failing;to 

provide a sufficient written description. The Office Action mistakenly asserts that Applicants' 

specification fails to adequately describe the heavy chain CDR ranges. Applicants traverse the 

rejection and request reconsideration because Applicants' specification permits a person skilled in 

the art to clearly recognize that Applicants had possession of the claimed invention. 

As stated in the "Guidelines for Examination of Patent Applications Under the 35 U.S.C. 

112, ~1, 'Written Description' Requirement,": 

A description as filed is presumed to be adequate, unless or until sufficient 
evidence or reasoning to the contrary has been presented by the examiner to 
rebut the presumption. The Examiner, therefore, must have a reasonable 
basis to challenge the adequacy ofthe written description. The examiner has 
the initial burden of presenting by a preponderance of evidence why a 
person skilled in the art would not recognize in an applicant's disclosure a 
description of the invention defined by the claims. In rejecting a claim, the 
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examiner must set forth express findings of fact regarding the above analysis 
which support the lack of written description conclusion. These findings 
should: (1) Identify the claim limitation at issue; and (2) Establish a prima 
facie case by providing reasons why a person skilled in the art at the time 
the application was filed would not have recognized that the inventor was in 
possession of the invention as claimed in view of the disclosure of the 
application as filed. 

PATENT 

In accordance with these standards, Applicants have indeed, provided a sufficient written description 

of the claimed inventions. The Office Action fails to establish a prima facie case, let alone show 

sufficient evidence to maintain this rejection. 

In stark contrast to the mistaken assertion in the Office Action that Applicants did not 

contemplate nor disclose use of the CDRs defined by Wu and Kabat for humanising antibodies, 

Applicants provide ample written description regarding the heavy chain CDR ranges for not only-:the 

Kabat CDRs, but also for all claimed inventions. Applicants teach, for example, at page 8, lines 8-:.1 6 

of the specification, that the antibody molecules of the present invention can comprise three donor 

CDRs that can be: 1) the Kabat CDRs; 2) the structural loop CDRs; 3) a composite of the Kabat'and 

structural loop CDRs; and 4) any combination of any of these. Applicants teach, for example, at p~ge 

19, lines 19-23 of the specification, that the Kabat CDRs comprise residues 31-35, 50-65, and -9.5-

102 of the heavy chain. Thus, Applicants clearly teach the ranges of heavy chain CDRs recited in 

claim 56 (i.e., 31 to 35, 50 to 65 and 95 to 102). At page 19, lines 24-31 of the specification, 

Applicants teach that the structural loop CDRs comprise residues 26-32 of the heavy chain. Residues 

26 to 35, thus, represent a composite of the Kabat CDR H1 and the structural loop CDR Hl. To 

make this CDR composite, residues 26-30, in addition to residues 31-35, are donor in the heavy 

chain. Indeed, page 17, lines 6-11 of the specification, expressly teaches that donor residues that are 

substituted for acceptor residues in the CDRs include regions defined as residues 26-35, 50-65 and 

95-102. Claim 57 recites that, in addition to residues 31 to 35 (see claim 56 from which claim 57 

depends), residues 26 to 30 also come from the donor antibody. Thus, in effect, claim 57 

encompasses antibodies that comprise the composite CDR {i.e., residues 26 to 35). The effective 

range of the particular heavy chain CDR recited in claim 57 (i.e., 26 to 35) is clearly supported by 

7 

Board Assigned Page #1137 
PFIZER EX. 1095 

Page 1290



,• 

.... . . • • • 
DOCKET NO.: CARP-0046 PATENT 

Applicants' specification. Thus, Applicants' specification clearly provides written description of 

heavy chain CDRs having the recited residues, which are clearly taught as regions that can be 

substituted. Accordingly, Applicants request that the written description rejection under 35 U.S.C. § 

112, first paragraph be withdrawn. 

IV. The Claimed Invention Is Enabled 

Claims 56-73 are rejected under 35 U.S.C. § 112, first paragraph as allegedly failing to 

provide an enabling disclosure. Applicants traverse the rejection and request reconsideration because 

one skilled in the art would be able to practise the claimed invention without being required to 

perform undue experimentation. 

A. Residues 23, 24, 49, 71 and 73 

The Office Action mistakenly asserts that it would require undue experimentation for.one 

skilled in the art to retain antigen binding in an antibody wherein at least residues 23, 24, 49, 71 and 

73 in the framework region correspond to the equivalent residues in the donor antibody. In particular, 

the Examiner. doubts whether substitution of residues 23, 24, 49, 71 and 73, without also substihHing 

position 48, would result in an antibody that retained antigen binding. As will be recognized, 

however, the enablement requirement of§ 112 is satisfied so long as a disclosure contains sufficient 

information that persons of ordinary skill in the art having the disclosure before· them would be able 

to make and use the invention. In re Wands; 8 U.S.P.Q.2d 1400 (Fed. Cir. 1988) (the legal standard 

for enablement under§ 112 is whether one skilled in the art would be able to practice the invention 

without undue experimentation). In this respect, the following statement from In re Marzocchi; 169 

U.S.P.Q. 367, 369-370 (C.C.P.A. 1971), is noteworthy: 

The only relevant concern of the Patent Office under these circumstances 
should be over the truth of any such assertion. The first paragraph of§ 112 
requires nothing more than objective enablement. How such a teaching is set 
forth, either by the use of illustrative examples or by broad terminology, is 
of no importance. 
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As a matter of Patent Office practice, then, a specification disclosure which 
contains a teaching of the manner and process of making and using the 
invention in terms which correspond in scope to those used in describing 
and defining the subject matter sought to be patented must be taken as in 
compliance with the enabling requirements of the first paragraph of §112 
unless there is reason to doubt the objective truth of the statements 
contained therein which must be relied upon for enabling support. (emphasis 
added) 

Any assertion by the Patent Office that an enabling disclosure is not commensurate in scope with the 

protection sought must be supported by evidence or reasoning substantiating the doubts so 

expressed. In re Dinh-Nguyen, 181 U.S.P.Q. 46 (C.C.P.A. 1974); In re Bowen, 181 U.S.P.Q. 48 

(C.C.P.A. 1974). 

The reasoning provided in the Office Action in support of the enablem~nt rejection is thrc~~­

fold: 1) humanised antibodies 61 E71 and hTNF3 in Applicants' specification require substitutioQ.·at 

position 48; 2) U.S. Patent No. 5,530,101 shows that different humanised antibodies require different 

combination of mouse residues, and 3) Applicants' specification is alleged to teach that residues 7 1, · 

73 and 78 will "always" be all donor or all acceptor residues. Each of these reasons will be addresss:d 

separately below. 

First, what may be required for a particular antibody is not necessarily required for~all 

antibodies. Applicants teach a hierarchy of residues which can, if necessary, be changed in sequence. 

Depending on the antibody, different residues may need to be changed. Applicants teach, at page 20, 

line 25 of the specification, that particular key residues near the CDR contribute to antigen binding, 
-------·--·----.~·----~ .... - -....... -....... _., __ .. _~-

i.e., residues 23, 71 and 73. Each ofthese residues are recited in claim 56. Applicants also teach, at 
' -----·--"'"'" ........ , • 4 c .. '* 

page 21, line 9 of the specification, that particular key packing residues near the CDR contribute to 
. ·---------

antigen binding, i.e., residues 24, 49 and 78. Residues 24 and 49 are recited in claim 56. Thus, five 
~,_. ______ _,...... ____ ,; ___ ,._ ... ___ _:__., ___ ~-· --

oft1le5fx~ici~; identified as being key residues are recite in claim 56. Residue 48, identified in 

the Office Action and alleged to be necessary, is not among these. If the· Examiner maintains that 

residue 48 is required to be a donor residue, Applicants request that the Examiner provide an 

affidavit containing evidence substantiating this position. 37 C.F.R. § 1.104(d)(2). 
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Asa matter ofPatent Office practice, then, a specification disclosure which

contains a teaching of the manner and proCess of making and using the

invention in terms which correspond in scope to thosc used in describing
and defining the subject matter sought to be patented must be taken as in

compliance with the enabling requirements of the first paragraph of §1 12

unless there is reason to doubt the objective truth of the statements

contained therein which mustbe reliedupon for enabling support. (emphasis

added)

 

Any assertion by the Patent Office that an enabling disclosure is not commensurate in scopewith the

protection sought must be supported by evidence or reasoning substantiating the doubts so

expressed. In re Dink-Ngyen, 181 U.S.P.Q. 46 (C.C.P.A. 1974); In re Bowen, 181 U.S.P..Q. 48

(C.C.P-A. 1974).

The reasoning provided inthe Office Action in supportofthe enabl'cment rejection is three-

fold: 1) humanised antibodies 61E71 and h’I'NFB in Applicants‘ specification require substitution'at

position 48; 2) U.S. Patent No. 5,530,101 shows that different humamised antibodies require different

combination ofmouse residues, and 3)' Applicmts’ specification is alleged to teach that residues 71 ,

i3 and 78 will “always” be all donor or all acceptor residues. Each ofthese reasons will be addressed

separately below.

First, what may be required for a particular antibody is not necessarily required forzall

anti-bodies. Applicants teach a hierarchy ofresidues which can, ifnecessary, be changed in sequence.

Depending on the antibody, different residues mayneed to be changed. Applicants teach, atpage 20,

  

  

 

line 25 cfthe specification, that particular key residues near the CDR contribute to antigen binding,W“ “pa.-M.auwfim..__w_hm

nearesidues 23, 71 and 73. Each ofthese residues are recited in claim 56. Applicants also teach, at
’4 lb? page 21, line 9 of the specification that particular key packing residues near the CDR contribute to9 Mn... ,___,___._......

 

  Hun-mu?“ "‘ ' " . H V ‘ antigen binding, £23., residues 24, 49 and 78. Residues 24 and 49 are recited in claim 56. Thus, five b..." -_-—-n-_.——-

“? ofthe six. residues identified as being Ikey residues are recite in claim 56. Residue 48, identified in
the Office Action and alleged to be necessary, is not among these. If the'Exanuner maintains that

residue 48 is required to be a donor residue, Applicants request that the Examiner provide an

affidavit containing evidence substantiating this position. 37 C.F.R. § 1.104(d)(2).
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U.S. Patent No. 5,530,101 (the '" 101 patent'') is alleged in the Office Action to show that 

different humanised antibodies require different combination of mouse residues for antigen binding. 

Applicants respectfully submit that the '1 0 ! _patent is irrelevant. Regardless, Applicants cannot find, 

nor did the Office Action point out, any portion of the '101 patent that teaches that an antibody 

molecule that comprises donor residues at positions 23, 24, 49, 71 and 73 will be unable to bind an 

antigen. Rather, the Office Action supports such an erroneous conclusion by attempting to show that 

a change in one amino acid in the OKT3 antibody disclosed in Applicants' specificat_ion "could 

drastically change the antibody affinity," referring to antibody constructs :JA207 and JA197. 

Applicants cannot find, however, where their specification shows a "drastic" change in affinity 

between JA207 and JA197. Indeed, when one skilled in the art examines Figures 7 and lOa, it is 

quite clear that JA197 and JA207 have binding affinities that are very close to the binding affinity~of 

JA 185, which is the "fully grafted" product that has a binding affinity very similar to that of the 

OKT3 murine reference antibody (see, page 51, lines 29-31 of the specification). In the absence"'of 

any specific teaching that an antibody molecule that comprises donor residues at positions 23, 24, 49, 

71 and 73 will be unable to bind an antigen, Applicants' statements that such antibodies have affinjty 

for an antigen must be taken as in compliance with the enabling requirements. ~, 

Finally, the section of the specification referred to in the Office Action (page 17, section 

2.1) for supporting the allegation that residues 71, 73 and 78 are either all donor or all acceptor 

merely points to a "preferred protocol" for practicing the invention. Indeed, the Summary of the 

Invention states that these residues are "preferably either all donor or all acceptor" (page 7, lines 3-5 

of the specification). Further, Applicants teach, for example, at page 6, lines 28-35 of the 

specification, that the framework comprises donor residues at at least one of positions "71 and/or 73, 

75 and/or 76 and/or 78 .. . "Thus, Applicants' specification clearly teaches that residues at positions 

71, 73 and 78 can independently be substituted by donor residues. 

Thus, in view of the foregoing, there is no reason to believe that one skilled in the art would 

be required to perform any amount of experimentation, let alone an undue amount, in order to make 

and use the claimed invention wherein the antibody molecules comprise donor residues at positions 

23, 24, 49, 71 and 73. Accordingly, Applicants respectfully request that the rejection under 35 
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U.S.C. § 112, first paragraph, in regard to donor residue positions 23, 24, 49, 71 and 73 be 

withdrawn. 

B. Framework Regions 

The Office Action mistakenly asserts that it would require undue experimentation for one 

skilled in the art to use a humanised antibody "wherein its framework region is from any human 

framework region." In particular, the Examiner asserts that "one necessary criteria for choosing these 

frameworks [EU, REI, KOL, LAY, HIL, SGI, and SGIII] is that they are substantially analogous to 

the donor framework." This assertion is, however, wholly unsupported by any evidence and is, in 

fact, explicitly contrary to the teachings in Applicants' specification. 

Applicants teach at, for example page 11, lines 21-33 of the specification: 

However, a high level of homology between donor and acceptor sequences 
is not important for application of the present invention. The present 
invention identifies a hierarchy of residue positions at which donor residues 
may be important or desirable for obtaining a CDR-grafted antibody product 
having satisfactory binding properties. The CDR-grafted products usually 
have binding affinities of at least I 05 M-', preferably at least about 108 M"', 
or especially in the range 108-1012 M"'. In principle, the present invention is 
applicable to any combination of donor and acceptor antibodies irrespective 
of the level of homology between their sequences. 

.., . 
.t •• 

Thus, contrary to the erroneous assertions in the Office Action, substantial homology between the 

acceptor and donor framework is not a necessary criteria. If the Examiner maintains that a particular 

level ofhomology is a necessary criteria, Applicants request that the Examiner provide an affidavit 

containing evidence substantiating this position. 37 C.F.R. § 1.1 04( d)(2). 

The Office Action also asserts that Applicants' specification teaches that human KOL and 

NEWM heavy chain frameworks "could not be used for humanizing antibody B72.3" because of 

poor homology as allegedly disclosed on page 56 of the specification. Applicants' specification, 

however, does not teach that KOL and NEWM "could not be used for humanizing antibody B72.3." 

Rather, Applicants teach that the EU heavy chain was chosen for B72:3 to determine whether 

"transfer of the CDRs from mouse to human frameworks might be facilitated ifthe overall homology 
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between the donor and the receptor frameworks was maximised." There is no discussion or 

suggestion that KOL and NEWM would not work. Indeed, the contrary is suggested for B72.3; 

Applicants were trying to see whether the human framework selection had to be of a known crystal 

structure, or could be based on another criteria. That some experimentation may be required (and 

Applicants maintain that no further experimentation is required) does not preclude enablement so 

long as the amount of experimentation is not undue. W L. Gore & Associates, Inc. v. Garlock, Inc., 

220 U.S.P.Q. 303, 316 (Fed. Cir. 1983). Further, the Office Action fails to establish that if any 

experimentation is required, it is anything other than routine experimentation. Indeed, routine 

experimentation does not constitute undue experimentation. 

The test [for undue experimentation] is not merely quantitative, since a 
considerable amount of experimentation is permissible, if it is merely 
routine, or if the specification in question provides a reasonable amount of 
guidance with respect to the direction in which the experimentation should 
proceed to enable the determination of how to practice a desired 
embodiment of the claimed invention. 

.~ 

.. , 

PPGindus., Inc. v. Guardian Indus. Corp., 75 F.3d 1558, 1564,37 U.S.P.Q.2d 1618,1623 (Fed. Cir. 

1996) (quotation and citation omitted). Thus, the Office Action fails to establish that any 

experimentation, let alone undue experimentation, is required to practice the claimed inventiol). 

The Office Action asserts that the binding data in Table 2 of the Y arran ton Declaration is 

confusing, and appears to allege that the data conflicts. Applicants submit there is no conflict 

between the data provided therein. The Examiner continues to misread the data: ·p or 61 E71 , the first 

data point for 61E71, i.e. , 100, falls under the heading "POTENCY RELATIVE TO RODENT 

ANTIBODY" and represents the potency relative to the rodent antibody as measured by the relative 

ability to compete with the murine antibody for binding to the antigen. Thus, 61E71 is as potent in 

antigen binding as the murine antibody. The second data point for 61E71, i.e., <1, falls under the 

heading "ANTI-CYTOKINE" and represents the score using a cytokine neutralization assay in 

which antibody binds to the cytokine and the resultant complex is tested for the ability to affect 

growth ofL929 cells, which are dependent on TNFa. Thus, 61E71 is a potent inhibitor ofL929 cell 

growth, demonstrating that the antibody not only binds TNFa but also has biological effectiveness. 
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Thus, in view of the foregoing, there is no reason to believe that one skilled in the art would 

be required to perform any amount of undue experimentation in order to make and use the claimed 

invention wherein the antibody framework region is from any human framework region. 

Accordingly, Applicants respectfully request that the rejection under 35 U.S.C. § 112, first 

paragraph, in regard to framework regions be withdrawn. 

V. Conclusion 

In view of the foregoing, Applicants respectfully submit that the claims are in condition for 

allowance. An early notice of the same is earnestly solicited. The Examiner is invited to contact 

Applicants' undersigned representative at (215) 564-8906 if there are any questions regarding 

Applicants' claimed invention. Attached hereto is a marked-up version of the changes mad_e to the t.; · . ·' 

specification and claims by the current amendment. The attached page is captioned "Version with ·";l 

markings to show changes made." · .-

Date: November 12, 2001 

WOODCOCK WASHBURN LLP 
One Liberty Place - 46th Floor 
Philadelphia, P A 19103 
Telephone: (215) 568-3100 
Facsimile: (215) 568-3439 

Respectfully submitted, 
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Thus, in view ofthe foregoing, there is no reason to believe that one skilled in the art would

be required to perform any amount of undue experimentation in order to make and use the claimed

invention wherein the antibody framework region is from any human framework region.

Accordingly, Applicants respectfully request that the rejection under 35 U.S.C. § 112, first

paragraph, in regard to framework regions be withdrawn,

V. Conclusion

In view ofthe foregoing, Applicants respectfully submit that the claims are in condition for

allowance. An early notice of the same is earnestly solicited. The Examiner is invited to contact

Applicants' undersigned representative at (215) 564-8906 if there are any questions regarding

Applicants’ claimed invention. Attached hereto is a marked-up version of the changes made to the

specification and claims by the current amendment. The attached page is captioned “Version with

markings to show changes made.”

Reapeetfiilly submitted,

ML
Paul K. Legaard

Registration No. 38,534

Date: November 12, 2001

WOODCOCK WASHBURN LLP

One Liberty Place - 46th Floor

Philadelphia, PA 19103

Telephone: (215) 568-3100

Facsimile: (215) 568-3439
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Claims: 

Claims 56, 58 and 62 have been amended as follows: 

56. (Amended four times) An antibody molecule having affinity for an antigen and comprising 

a composite heavy chain and a complementary light chain, said composite heavy chain having a 

variable domain including complementarity determining regions (CDRs) and framework regions, 

[said] wherein said framework regions of said variable domain comprise [comprising] predominantly 

human acceptor antibody heavy chain framework region residues, the remaining heavy chain 

framework region residues corresponding to the equivalent residues using the Kabat ·numbering 

system in a donor antibody, said donor antibody having binding affinity for said antigen, wherein, 

according to the Kabat numbering system, in said composite heavy chain at least residues 3) to 35, •'-

50 to 65 and 95 to 102 in the CDRs and at least residues 23, 24, 49, 71, and 73 in the framework .. ~: 

regions correspond to the equivalent residues in said donor antibody. 

58. (Amended three times) The antibody molecule of claim 56, wherein additionally~ 
one of the residues selected from the group consisting of residues 6, 37,48 and 94 in said composite 

heavy chain corresponds [,] to the equivalent residue in said donor antibody. 

62. (Amended four times) The antibody molecule of claim 56, wherein said complementary 

light chain is a composite light chain having a variable domain including CDRs and framework 

regions, (said] wherein said framework regions of said light chain variable domain [comprising] 

comprise predominantly human acceptor antibody light chain framework region residues, the 

remaining light chain framework region residues corresponding to the equivalent residues using the 

Kabat numbering system in said donor antibody, wherein, according to the Kabat numbering system, 

in said composite light chain at least residues 24 to 34, 50 to 56 and 89 to 97 in the CDRs and at 

least residues 46, 48, 58 and 71 in the framework regions correspond to the equivalent residues in 

said donor antibody. 
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56. (AMEND) An ann body molecule having affiniry for an anttgen and comprising a composite 

heav)' chain and a complemenwy light chain, said composite heavy chain having a variable domain 

mcluding complemenwity determining regions (CDRs) and frumework regions, wherein said 

framework regions of said variable domain comprise predominantly human acceptor an~ body heav)' 

chain framework region residues, the remaining heavy chain fr.unework region residues 

couesponding ro the-equ-ivalent residues using the Kabat numbenng system 1R-a-4aftar-antibody, said 

donor antibody haVing binding affinity for said antigen. wherein, ~cording to the Kabat numbering 

system, (in) said composite heavy chain [at least) comprises residues 3l to 35, 50 to 65 and 95 to 102 ~ ? 
in the CDRs ~-~t~~-~~l _c~~~ri~s~e~~ue~--~~-49, 2~ · _£~~~} 73. and 7§ in the framework , fo : 
regions lb..!U~spond to rhe equivalent reSidue~.-~n ~~-d ~~~~r anti~ 6 

cw ;;c;:::;n n..vl· 1 ' ,-. ~c. • · ·; ~ , -G, 
57. (AMEND) The anubody molecule of claim 56, wherein additionally residues 26 to 30 (and ~ u 

Mot~ 
78] m said composite heavy chain correspond to the equivalent residues in said donor antibody. c .A~ 

58. (AMEND) The ~antibody molecule of claim 56, wherein additionally [ar leaast one of the 

residues] a' residue selected from the group consisting of residues 6, 37, 48 and 94 in s!Ud composite 
·· ' 

heavy cham corresponds to me equivalent residue m said donor antibOdy. 

59. (AMEND) The antibody molecule of claim 57, wherein additionally (at least one of 

residues] a resicl!.!e..§Slecred {rom Jhe group conststing Qf 6. 37, 48 and 94 in s~d composite heavy 

chuin corresponds to the equivalem resu!ue in swd donor antibody. 

60. (AMEND) The antihody molecule of claim 58, wherein additionally [at least one of 

residues] a residue selected from the GIVYP consisting of 2, 4, 25, 36, 39, 47, 93, 103, 1M, 106 and 

107 in s~d composate heillvy chain corresponds to Jhe eqllivalent residue in said donor antibody. 
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61. (AMEND) The antibody molecule of claim 59, wherein addmonaUy [at least one of 

residues] a residlle selected from the groyp consJsti!J8sof2, 4, 25, 36, 39,47, 93, 103, 104, 106 and 

107 in said compv&ite heavy chain corresponds 10 the eql.livalent res1due in said donor antibody. 

62. (AMEND) The ami body molecule of claim 56. wherein s.Ud complememary light chlrln is a 

composite hght chain having a variable domain including CD.Rs and framework regions, wherein 

said framework regions of said light chain variable domain comprise predominantly human acceptor 

antibody light chain framework region residues, the remaining light chain framework region residues 

corresponding to the equivalent restdues using the Kabat n~beting system in :i~t.l donor ~nttbody. 

wherein, according ro the Kabat numbering system, [in] said composite lighl chain [at least] 

compos~ .residues 24 to 34, 50 to 56 and 89 to 97 in the CORs and (at least] comprtses_cs1dues L ~ 
(46], 48, 58 and 71 in the framework regions correspond to the equivalent residQes in S&d donor 

antibody. 

63. (AMEND) The antibody molecule of claim 62, wherein additionally [at least one of 

teS1dues] a residue selected frgm tb~ croup consi~(iogof2, 4, 6, 35, 38, 44, 47, 49, 62, 64, 65, 66, 67, 

68. 69, 85, 87, 98, 99, 101 and 102 in said composite hghr c~ain corresponds to rhe equivalent 

residue in said donor antibody. 

64. The antibody molecule of any one of claims 56, S7 or 62 which has specif1c1ty for aT -cc:ll 

antigen. 

65. The antibody molecule of any one of clauns 56, 57 or 62 which has specificity for a 

lymphokine. 

66. The antibody molecllle of any one of claims 56, 57 or 62 which has specificity for a growth 

factor. 
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67. The antibody molecule of any one of claims 56, 57 or 62 which has specificity for 

im-erferon. 

68. The antibody molecule of any one of chums 56, 57 or 62 which has specificity for iUl 

adhesion molecule. 

69. The antibody molecule of any one of chums 56, 57 or 62 wbich has specificity for a 

hormone. 

70. The antibody molecule of any one of claims 56, 57 or 62 which has specatkity for a cancer 

marlcer. 

71 . The antibody molecule of any one of chums 56, 57 or 62 which has spectficity for'* TNF-a. 

72. The annbody molecule of any one of cl~ims 56, 57 or 62 which has spec1ficity for mucm. 

73. (AMEND) A [therapeutic) composition comprismg the l:llltibody molecule of any one of · 

claims 56, 57 or 62 in corobinanon with a pharmaceutically acceptable carrier, diluent or exc1pient. 
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Serial No.: 08/485,686 

Filed: June 7, 1995 

For: Humanised Antibodies 

Assistant Corrunissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Group Art Unit: 1642 1ECH CEN1ER 1600/2900 
Examiner: M. Davis 

I, Doreen Yatko Trujillo, Registration No. 35,719 certify lhat 
this correspondence is being deposited with the U.S. Postal 
Service as First Class mail in an envelope addressed to the 
Assistant Commissioner for Patents, Washington, D.C. 
20231 

AMENDMENT AND REQUEST FOR RECONSIDERATION 

In response to the Office Action mailed Aprit 9, 2002 in connection with the above­

identified patent application, Applicants respectfully request that the application be amended as 

folJows. The perioo for responding to the Office Action has been extended, by enclosure of a petition 

and fee, to and through August 9, 2002. 

In tbe Claims: 

Please amend claims 56·63 and 73 to read as follows: 

56, (Amended five times) An antibo molecule having affinity for an antigen and comprising a 

\ composite heavy chain and a complemen ry light chain, said composite heavy chain having a 

~~ 1 variable domain including complementarit determining regions (CDRs) and framework regions, 

( ~\ wherein said framework regions of said vari ble domain comprise predominantly human acceptor 

oanu2002 OOSIWil oooootoo oausw. 
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Assistant Commissioner for Patents

Washington, DC. 20231

Dear Sir:

AMENDMENT AND REQUEST FOR RECONSIDERATION

In response to the Office Action mailed April 9, 2002 in connection with the above-

identified patent application, Applicants reapectfully request that the application be amended as

follows. The period for responding to the Office Action has been extended, by enclosure of'a petition

and fee, to and through August 9, 2002.

in the Claims:

Please amend claims 56-63 and 73 to read as follows:

 
 

 

56-. molecule having affinity for an antigen and comprising a  (Amended fivo times) An antibo

\ composite heavy chain and a complement light chain, said composite heairy chain having a

\(Jflib variable domain including cornplementarit determining regions (CDRS) and framework regions,l
'U wherein said framework regions of said vari ble domain comprise predominantly human acceptor

Mffilfm MEMO“ 90900100 new;

Carter v. Adair

Interference No. 105,744

PFIZER EX. 1095

Board Assigned Page #1149 Page 1302



-

... 

DOCKET NO.: CARP-0046 PATENT-DRAFf 

antibody heavy chain framework region residues, the remaining heavy chain framework region 

~ residues corresponding to the equivalent residues using the Kabat numbering system in a donor 

~ / antibody, said donor antibody having bi ding affinity for said antigen, wherein, according to the 

'flJ Kabat numbering system, said composite eavy chain comprises residues 31 to 35, 50 to 65 and 95 

to 102 in the CDRs and comprises residue 23, 24, 49, 71, 73, and 78 in the framework regions that 

correspond to the equivalent residues ins 'd donor antibody. 

[j{ 

57. (Amended twice) The .t pd~ molecule of claim 56, wherein additionally residues 26 to 

30 in said composite heavy chain co :respond to the equivalent residues in said donor antibody. 

58. (Amended four times) T\e antibody molecule of claim 56, wherein additionally a residue 

selected from the group consistin of residues 6, 37, 48 and 94 in said composite heavy chain 

corresponds to the equivalent resid\e in said donor antibody. 

h 
59. (Amended) The antibod olecule of claim 57, wherein additiona1ly a residue selected 

from the group consisting of 6, 37 48 and 94 in said composite heavy chain corresponds to the 

equivalent residue in said donor an 'body. 

60. (Amended) The antibody olecule of claim 58, wherein additionally a residue selected 

from the group consisting of2, 4, 25, 6, 39, 47, 93, 103, 104, 106 and 107 in said composite heavy 

chain corresponds to the equivalent r sidue in said donor antibody. 

~I 61. (Amended) The antibody m 1ecule of claim 59, wherein additionally a residue selected 

from the group consisting of2, 4, 25,3 , 39, 47, 93, 103, 104, 106 and 107 in said composite heavy 

chain corresponds to the equivalent re due in said donor antibody. 

( 62. (Amended five times) Th antibody molecule of claim 56, wherein said complementary 

\lf light chain is a composite light ch in having a variable domain including CDRs and framework 

~'\ 2 . 
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antibody heavy chain framework region residues, the remaining heavy chain fi‘arnework region

M residues cerresponding to the equivalent residues using the Kabat numbering system in a done:
0/ antibody, said donor antibody having [3‘ ding aflinity for said antigen, wherein, according to the

pl Kabat numbering system, said composite avy chain comprises residues 31 to 35, 50 to 65 and 95
J to 102 in the CDRs and comprises residue 23, 24, 49, 71, 73, and 78 in the framework regions that

correspond to the. equivalent residues in s 'd donor antibody.

 
 
 
 

5?. (Amended twice) The

Ly/ 30 in said composite heavy chain co

dy molecule ofclaim 56, wherein additionally residues 26 to

end to the equivalent residues in said donor antibody.

 58- (Amended four times) e antibody molecule ofclaim 56, wherein additionally a residue

\/ _ selected hen] the group consistin of residues 6, 37, 43 and 94 in said composite heavy chain
' \ corresponds to the equivalent resid e in said donor antibody.

U

 

59. (Amended) The antibod lecule of claim 57, wherein additionally a residue selected

from the group consisting of 6, 37 48.and 94 in said composite heavy chain corresponds to the

equivalent residue in said donor an body.

60. (Amended) The. antibody olecule of claim 58, wherein additionally a residue selected

from the group consisting (£2, 4, 25, 6, 39, 47, 93, 103, 104, 106 and 107 insaid composite heavy

ILL[ chain corresponds to the equivalent r sidue in said donor antibody.
K6} \ 61. (Amended) The antibody In lecule of claim 59, wherein additionally a residue selected

omt C group consrsting o , , , , , , , , -, 1n sat composne ea'vyfr h I ' ' f2 4 25 3 39 47 93103104106and107‘ 'd ' h

chain corresponds to the equivalent re due in said donor antibody.

 
62. (Amended five times) Th antibody molecule of claim 56, wherein said complementary

6 light chain is a composite light ch in having a variable domain including CDRs. and framework

PFIZER EX. 1095
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regions, wherein said framework regio of said light chain variable domain comprise predominantly 

human acceptor antibody light chai framework region residues, the remaining light chain 

framework region residues correspon ing to the equivalent residues using the Kabat numbering 

system in said donor antibody, where· , according to the Kabat numbering system, said composite 

light chain comprises residues 24 to 3 , 50 to 56 and 89 to 97 in the CDRs and comprises residues 

48, 58 and 71 in the framework region correspond to the equivalent residues in said donor antibody. 

63. (Amended twice) e antibody molecule of claim 62, wherein additionally a residue 

selected from the group co si tin of2, 4, 6, 35, 38, 44, 47, 49, 62, 64, 65, 66, 67, 68, 69, 85, 87, 98, 

site light chain corresponds to the equivalent residue in said donor 

antibody. 

73. (Amended twice) A com sition comprising the antibody molecule of any one of claims 

56, 57 or 62 in combination with a hannaceutically acceptable carrier, diluent or excipient. 

REMARKS 

Claims 56-73 are pending in the present application. Claims 56-63 and 73 have been 

amended herein. No new matter has been added. Upon entry of the present amendment, claims 56-73 

will remain pending. 

As a preliminary matter, Applicants thank the Examiner for taking the time and effort to 

engage Applicants' representative in an interview on April 3, 2002, as well as subsequent 

discussions thereafter. The following remarks are based upon the substance of the interview. 

In addition, the Interview Summary provided along with the present Office Action requests 

that Applicants provide a "comparison between the sequences having substituted residues of Queen 

et al as shown fo r example in Table I and the claimed sequences after adjusting for differences in 

numbering systems." During the interview, the Examiner indicated a desire to see a comparison 

similar to the one filed in connection with application Serial No. 08/116,247. Although Applicants 

contend that such a showing is not required, Applicants submit herewith a comparison similar to the 

3 
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regions, wherein said framework regi ofsaid light chain variable domain comprise predominantly

human acceptor antibody light c ' framework region residues, the reinaining light chain

g‘ fiameWork region residues correspon 'ng to the equivalent residues using the Kabat numbering. o _L system in said donor antibody. where' , according to the Kabat numbering system. said composite
light chain comprises residues 24 to 3 , 50 to 56 and 89 to 97 in the CDRs and comprises residues

48, 58 and "2'1 in the frameworkregion correspond to the equivalent residues in said donor antibody.

 
63. (Amended twice) e antibody molecule of claim 62, wherein additionally a residue

selected from the group co i tin of2, 4, 6, 35, 38,44, 47, 49, 62, 64, 65, 66, 67, 68, 69, 85, 87, 98,

UP 99, 101 and 102 in said com site light chain corresponds to the equivalent residue in said donor

 sition comprising the antibody molecule ofany one ofclaims 
  

 
56, 57 or 62 in combination with a hannacentically acceptable carrier, diluent or excipient.

REMARKS

Claims 56-73 are pending in the present application. Claims 56—63 and 73 have been

amended herein. No new matter has been added. Upon entryofthe present amendment, claims 56-73

will remain pending.

As a preliminary matter, Applicants thank the Examiner for taking the time and effort to

engage Applicants' representative in an inteWiew- on April 3, 2002, as well as subsequent

discussions thereafter. The following remarks are based upon the substance of the interview.

In addition, the Interview Summary provided along with the present Office Action requests

that Applicants provide a "comparison between the sequences having substituted residues ofQueen

at al as shown for example in Table I and the claimed sequences after adjusting for differences in

numbering systems.” During the interview, the Examiner indicated a desire to .see a comparison

similar to the one filed in connection with application Serial No. 08.?116247. Although Applicants

contend that such a showing is not required, Applicants submit herewith a comparison similar to the

3
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comparison submitted in application Serial No. 08/116,247. 

All four sequences presented in the attachments were reported in Queen eta/., PNAS-USA, 

86: I 0029-l 0033, 1989. More specifically, the sequences are found at the bottom of page 10031 of 

the reference. Applicants duplicated the sequences in the attachments to facilitate comparison of 

linear numbering with Kabat numbering. All sequences in the attachments are presented in single 

letter amino acid code. 

The first sequence on the first page of the attachments is the top sequence in Panel A on 

page 10031 and represents the amino acid sequence of the light chain variable domain of the human 

Eu antibody. The second sequence on the first page is the bottom sequence in Panel A and represents 

the amino acid sequence of the light chain variable domain of an anti-Tac antibody. The first 

sequence on the second page of the attachments is the top sequence in Panel Bon page 10031 and 

represents the amino acid sequence of the heavy chain variable domain of the human Eu antibody. 

The second sequence on the second page is the bottom sequence in Panel Band represents the amino 

acid sequence ofthe heavy chain variable domain of an anti-Tac antibody. 

The amino acids of the sequences presented in the attachments are numbered using two 

different numbering systems. The numbers above each sequence are according to the numbering 

system used in Queen eta/., which represents the linear numbering system. The numbers below each 

sequence are according to the Kabat numbering system. As is evident from the attachments, the two 

numbering systems result in the assignment of the same residue number to a particular ";ffiino acid in 

some instances- i.e., the first sequence on the first page of the attachments. However, in other 

instances - i.e., the remaining sequences of the attachments - the two numbering systems do not 

result in the assignment of the same residue number to a particular amino acid. 

The differences between the two approaches is clearly evident from the comparison. The 

residues which are specified to be donor residues are indicated by horizonal bars. The blue bars 
-- -·- - ···· 

above the sequences depi~t the. residues which are specifieq !lS donor in Queen eta/. The red bars 

belo~ the sequences depict the minimum number of residues specified as donor in Applicants' 

invention (as set forth in, for example, claims 56 and 62). 

I. No New Matter Has Been Introduced Into The Claims 

4 
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Claims 56-73 were rejected under 35 U.S.C. § 112, first paragraph as allegedly containing 

new matter. The Office Action objects to the phrase "at least" in claims 56 and 62. Applicants 

request reconsideration in view of the amended claims. 

Although Applicants provide ample written description of an antibody molecule having, 

inter alia, a composite heavy chain in which at least residues 23, 24, 49, 71, and 73 in the framework 

regions correspond to the equivalent residues in a donor antibody (referring to claim 56) and an 

antibody molecule having, inter alia, a composite light chain in which at least residues 46, 48, 58 

and 71 in the framework regions correspond to the equivalent residues in a donor antibody (referring 

to claim 62), to advance prosecution of the present application Applicants have amended the claims 

as suggested during the teleconference with the Examiner on April 3, 2002. In particular, the 

Examiner suggested deleting "at least" and replacing it with "comprises." In addition, the Examiner 

suggested that Applicants insert "78" in claim 56 and delete "46" in claim 62. Applicants have also 

amended claims 57-61,63 and 73 to be consistent with the language of the claims from which they 

depend. In addition, claim 73 has been amended, as suggested by the Examiner, to provide additional 

clarity. 

In view of the forgoing, Applicants respectfully request that the new matter rejection under 

35 U.S.C. § 112, first paragraph be withdrawn. 

II. There Is No Obviousness-Type Double Patenting 

Claims 56 and 62 remain rejected under the doctrine of obviousness-type double patenting 

as allegedly being unpatentable over claims 3 and 7 ofU.S. Patent No. 5,859,205 (the '"205 patent"). 

Applicants, again, traverse the rejection and request reconsideration thereofbecause a proper prima 

facie case of obviousness has not been made. 

The only reason of record provided by the Examiner (see, the Office Action mailed August 

· 10, 2001) for the rejection is that claims 56 and 62 ofthe present application and claims 3 and 7 of 

the '205 patent relate to the same inventive concept and that claims 56 and 62 are generic to claims 3 

and 7 because they have all of the characteristics of the claimed humanised antibody. These 

assertions, however, are insufficient to support a proper prima facie case of obviousness-type 

5 
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double patenting. Rather, an obviousness-type double patenting rejection is analogous to a failure to 

meet the non-obviousness requirement of35 U.S.C. § 103. In re Braithwaite, 154 U.S.P.Q. 29, 34 

(C. C.P.A. 1967) and In re Longi, 225 U.S.P.Q. 645, 648 n.4 (Fed. Cir. 1985). Thus, under the law, 

the pivotal question in an obviousness-type double patenting analysis is: Does any claim in the 

application define merely an obvious variation of an invention disclosed and claimed in the patent? 

In re Vogel, 164 U.S.P.Q. 619 (C.C.P.A. 1970). If the answer to this question is no, there can be no 

double patenting. 

In ma,king the obviousness-type double patenting analysis, then, the proper inquiry is as 

taught in Graham v. John Deere Co., 383 U.S. 1 (1966). See, M.P.E.P. § 804. A determination 

whether one patent is generic to another patent is not the appropriate inquiry. The following 

quotation from In re Kaplan, 229 U.S.P.Q. 678, 681 (Fed. Cir. 1986) is instructive: 

By domination we refer .. . to that phenomenon .. . whereunder one patent has 
a broad or "generic" claim which "reads on" an invention defined by another 
narrower or more specific claim in another patent, the former "dominating" 
the latter because the more narrowly claimed invention cannot be practiced 
without infringing the broader claim .. . In possibly simpler terms, one patent 
dominates another if a claim of the first patent reads on a device built or 
process practiced according to the second patent disclosure. This 
commonplace situation is not, per se, double patenting as the board seems to 
think. (citations omitted). 

Thus, that some of Applicants' antibodies claimed in the present patent application may also meet 

limitations of claims in the '205 patent is not, alone, grounds for an obviousness-type double 

patenting rejection. It may simply be a case of one patent application dominating another patent 

application. Domination by itself cannot support a double patenting rejection. The obviousness­

type double patenting rejection is, therefore, misplaced. Further, the law requires more than a mere 

overlap in claim scope when concluding that particular compounds are obvious variants. Indeed, as 

stated by the Federal Circuit: 

The fact that a claimed compound may be encompassed by a disclosed 
generic formula does not by itself render that compound obvious. (citation 
omitted) 
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In re Baird, 29 U.S.P.Q.2d 1550, 1552 (Fed. Cir. 1994). As stated in§ 804 of the M.P.E.P., the 

analysis employed in an obviousness-type double patenting determination parallels the guidelines for 

analysis of a 35 U.S. C. § 103 rejection, which requires analysis ofthe factual inquiries set forth in 

Graham v. John Deere Co., 383 U.S. 1 (1966). No such factual inquiries have, in fact, been set forth 

in the Office Action. 

The only rebuttal offered by the Examiner in response to the above arguments in Applicants 

previous response is that because "the instant claims 56 and 62 are narrower than claims 3 and 7 of 

PN=5,859,205" claims 56 and 62 "would be subjected to obviousness-type double patenting." 

Applicants understand that the Examiner may want to "subject" the claims of the present application 

to an obviousness-type double patenting "analysis." The Examiner, however, fails to carry out such 

an analysis, let alone provide any reasoning or evidence supporting the obviousness of the 56 and 62. 

Thus, the Examiner has not established a prima facie case of obviousness. Again, merely because 

some of Applicants' antibodies claimed in the present patent application may also meet limitations of 

claims in the '205 patent is not, alone, grounds for an obviousness-type double patenting rejection. If 

the present rejection is not withdrawn, Applicants respectfully request that the Examiner call 

Applicants' undersigned representative so that an interview can be scheduled with the Examiner and 

the Examiner's supervisor. 

In view of the foregoing, Applicants request that the obviousness-type double patenting 

rejection be withdrawn. 

III. The Amendments to the Drawings are Supported by the Specification 

The Office Action objects to the proposed changes in Figure 6 and instructs Applicants to 

correct the same. In particular, the Office Action asserts that the drawing changes have not been 

granted because "it seems that changing the amino acid residues RW toLL of the sequence gL221B 

would be new matter." Applicants respectfully request that this objection be withdrawn and the 

formal drawings accepted because the specification provides ample written description supporting 

the changes to the drawings. 

As pointed out in the previously filed response, the proposed change in Figure 6, in 

7 

Board Assigned Page #11 55 
PFIZER EX. 1095 

Page 1308



DOCKET NO.: CARP-0046 PATENT-DRAFr 

which the "RW" amino acids are replaced with "LL" amino acids, find support, for example, 

in Table 2 at page 50 of the specification. In particular, Table 2 provides explicit written 

description showing that amino acids at positions 46 and 47 of gL221B are both "L" (i.e., leucine). 

Thus, the specification provides explicit written description support for the proposed changes to 

Figure 6. No new matter is being added to Figure 6. 

In view of the foregoing, Applicants request that the objections to the proposed changes to 

the drawings be withdrawn and that the formal drawings be accepted. 

IV. Conclusion 

In view ofthe foregoing, Applicants respectfully submit that the claims are in condition for 

allowance. An early notice of the same is earnestly solicited. The Examiner is respectfully requested 

to contact Applicants' undersigned representative at (215) 564-8352 if a Notice of Allowance is not 

forthcoming so that an interview can be scheduled. Attached hereto is a marked-up version of the 

changes made to the specification and claims by the current amendment. The attached page is 

captioned "Version with markings to show changes made." 

Date: Ct_'9t.._g;/ 9, d)f)O,:) 

WOODCOCK WASHBURN LLP 
One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
Telephone: (215) 568-3100 
Facsimile: (215) 568-3439 

Respectfully submitted, 

j 
Doreen Yatko ujillo 
Registration No. 35,719 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Claims: 

Claims 56-63 and 73 have been amended as follows: 

56. (Amended five times) An antibody molecule having affinity for an antigen and comprising a 

composite heavy chain and a complementary light chain, said composite heavy chain having a 

variable domain including complementarity determining regions (CDRs) and framework regions, 

wherein said framework regions of said variable domain comprise predominantly human acceptor 

antibody heavy chain framework region residues, the remaining heavy chain framework region 

residues corresponding to the equivalent residues using the Kabat numbering system in a donor 

antibody, said donor antibody having binding affinity for said antigen, wherein, according to the 

Kabat numbering system, [in] said composite heavy chain [at least] comprises residues 31 to 35,50 

to 65 and 95 to 102 in the CDRs and [at least] comprises residues 23, 24, 49, 71, [and] 73, and 78 in 

the framework regions that correspond to the equivalent residues in said donor antibody. 

57. (Amended twice) The antibody molecule of claim 56, wherein additionally residues 26 to 

30 [and 78] in said composite heavy chain correspond to the equivalent residues in said donor 

antibody. 

58. (Amended four times) The antibody molecule of claim 56, wherein additionally [at least 

one of the residues] a residue selected from the group consisting of residues 6, 37,48 and 94 in said 

composite heavy chain corresponds to the equivalent residue in said donor antibody. 

59. (Amended) The antibody molecule of claim 57, wherein additionally [at least one of 

residues] a residue selected from the group consisting of6, 37, 48 and 94 in said composite heavy 

chain corresponds to the equivalent residue in said donor antibody. 

9 

Board Assigned Page #1157 
PFIZER EX. 1095 

Page 1310



DOCKET NO.: CARP-0046 PATENT-DRAFT 

60. (Amended) The antibody molecule of claim 58, wherein additionally [at least one of 

residues] a residue selected from the group consisting of2, 4, 25, 36, 39, 47, 93, 103, 104, 106 and 

107 in said composite heavy chain corresponds to the equivalent residue in said donor antibody. 

61. (Amended) The antibody molecule of claim 59, wherein additionally [at least one of 

residues) a residue selected from the group consisting of2, 4, 25, 36, 39, 47, 93, 103, 104, 106 and 

107 in said composite heavy chain corresponds to the equivalent residue in said donor antibody. 

62. (Amended five times) The antibody molecule of claim 56, wherein said complementary 

light chain is a composite light chain having a variable domain including CDRs and framework 

regions, wherein said frdlllework regions of said light chain variable domain comprise predominantly 

human acceptor antibody light chain framework region residues, the remaining light chain 

framework region residues corresponding to the equivalent residues using the Kabat numbering 

system in said donor antibody, wherein, according to the Kabat numbering system, [in] said 

composite light chain [at least] comprises residues 24 to 34, 50 to 56 and 89 to 97 in the CDRs and 

[at least] comprises residues [46], 48, 58 and 71 in the framework regions correspond to the 

equivalent residues in said donor antibody. 

63. (Amended twice) The antibody molecule of claim 62, wherein additionally [at least one of 

residues] a residue selected from the group consisting of2, 4, 6, 35, 38, 44, 47, 49, 62, 64, 65, 66, 67, 

68, 69, 85, 87, 98, 99, 101 and 102 in said composite light chain corresponds to the equivalent 

residue in said donor antibody. 

73. (Amended twice) A [therapeutic] composition comprising the antibody molecule of any 

one of claims 56, 57 or 62 in combination with a pharmaceutically acceptable carrier, diluent or 

excipient. 

10 
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HUMANISED ANTIBODIES 

The present invention relates to humanised antibody 

molecules (HAMs). to processes for their production 
using recombina.nt DNA techno logy. and to their 

therapeutic uses. 

In the present application. the term "recombinant 

antibody molecule" (RAM) is used to describe an 
antibody produced by an process involving the use of 

recombinant DNA technology. including any analogues 
of natural immunoglobulins or their fragments. The 
term "humanised antibody molec.ule" (HAM) is used to 
describe a molecule having an antigen binding site 

derived from an immunoglobulin from a non- human 
species. remaining immunoglobulin-derived parts of 

the molecule being derived from a human 
immunoglobulin. The antigen binding site may 

comprise either complete variable domains fused onto 
constant domains or complementarity determining 
regions grafted onto appropriate framework ·regions in 

the variable domains. The abbreviation "MAb" is. 

used to indi~ate a monoclonal antibody. 

In the description. reference is made to a number ''o.f 

publications by number. The publications are listed 

in numerical order at the ehd of the description. 

Natural immunoglobulins have been known for many 

years. as have the various fragments thereof. such as 

the Fab. (Fab•) 2 and Fe fragments. which can be 
derived by enzymatic cleavage. Natural immuno­

globulins comprise a generally Y-shaped molecule 
having an antigen-binding site towards the end of 

each upper arm. The remainder of the.structure. and 

particularly the stem of the Y. mediates the effector 
functions associated with immunoglobulins . 

..... . 
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Natural immunoglobulins have been used in assay, 

diagnosis and, to a more limited extent. therapy. 
However, such uses. especially in therapy, have b~en· 

hindered by the polyclonal nature of natural 

immunoglobulins. A significant step towards the 
realisation of the potential of immunoglobulins as 

therapeutic agents was the discovery of techniques 
for the preparation of monoclonal antibodies of 
defined specificity (1) . However. most MAbs are 

produced by fusions of roden t spleen cells with 

rodent myeloma cells. They ar.e therefore 
essentially rodent proteins. There are very few 
reports of the production of human MAbs . 

Since most available MAbs are of rodent origin. they 

are naturally antigenic in humans and thus can give 
rise to an undesirable immune response termed the 
HAMA (Human Anti-Mouse Antibody) response. 

Therefore • . the use of codent MAbs as therapeutic 
· agents in humans is inherently limited by the fact 

that the human subject wil l mount an immunological 
response to the MAb and will eithec remove· it 

entirely or at least reduce its effectiveness. 

Thus. in practice, MAbs of rodent origin may not be 
used in patients for more than one or a few 

treatments as a HAMA response soon develops rendering 
the MAb ineffective as well as giving rise to 

undesirable reactions. 

Proposals have therefore been made to render non­
human MAbs less antigenic in humans. Such 

techniques can be generica lly termed "humanisation" 

techniques. These techniques generally involve the 

use of recombinant DNA technology to manipulate DNA 

sequences encoding the polypeptide chains of the 

antibody molecule . 
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some early method s for carrying out suc h a procedure 

a~e described in EP-A-0 171 496 (Res. Dev. corp. 

Japan). EP-A- 0 173 494 (Stanford University). EP- A- 0 
194 276 (Celltech Limited) and WO-A-8 702 671 (Int. 
Gen. Eng. Inc.). The Celltech application discloses 
a process for preparing an antibody molecule havi ng 

the variable doma i ns from a mouse MAb and the 

constant domains from a human immunoglobulin . It 
also shows the production of an antibody molecule 

comprising the variable domains · of a mouse MAb, the . 

CHl and CL domains of a human immunoglobulin. and a 
non-immunoglobulin-derived protein in place of the Fe 
portion of the human immunoglobulin • 

In an alternative approach. described in EP- A-023 9400 

(Winter). the complementarity determining regions 
(CDRs) of a mouse MAb have been grafted onto the 
framework regions of the variable domains of a human 
immunoglobulin by site directed mutagenesis using 

l ong oligonucleotides. There are 3 CDRs (CDR1, CDR2 
and CDR3) in each of the heaVy a nd light chain 

variable regions ~ The present invention rela tes to 

HAMs prepared according to this alternative approach . 
i.e. CDR-grafted HAMs. 

The earliest work on humanising MAbs by CDR-grafting 

was carried out on MAbs recognising synthetic 

antigens. such as the NP or NIP ~ntigens. However. 

examples in which a mouse MAb recognising lysozyme 

and a rat MAb recognising an antigen on human T-cells 
respectively were humanised by CDR- grafting are shown 

by Verhoeyen et al (2) and Rie chmann _et al (3). 

In the latter case (Riechmann et al) it was found 

that transfer of the _CDR regions alone (as defined by 

Kabat refs. 4 and 5 ) was not sufficient to provide 
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satisfactory antigen binding activity in the 

CDR-grafted product. Riechmann et al found that it 

was necessary to convert a serine residue at position 
27 of the human sequence to the corresponding rat 

phenylalanine residue to obtain a CDR-grafted product 
having satisfactory -antigen binding activity. This 
residue at position 27 of the heavy chain is within 

the structural loop adjacent to CDRl. A further 
construct which additionally contained a human serine 
to rat tyrosine change at position 30 of the heavy 

chain did not have a significantly altered binding 
activity over .the humanised antibody with the serine 

to phenylalanine change at position 27 alone. 
These results indicate that changes to residues of 

the human sequence outside the CDR regions, in 

particular in the loop adjacent to CDRl. may be 
necessary to obtain effective antigen binding 

activity for CDR-grafted antibodies which recognise 
more complex antigens. 

In recent years a number of rodent MAbs have been 
developed for therapeutic applications. For 

instance. OKT3 a mouse IgG2a/k MAb which recognises 

an antigen in the T-cell receptor-CD3 complex has 

been approved for use in the USA as an 

immunosuppressant in the treatment of acute allograft 
rejection (Chatenond et al (1986) J. Immunol.. 137, 

830-838, and Jeffers et al (1986) Transplantation, 

fl. 572-578). However. in view of the rodent nature 
of this and other such MAbs. a significant HAMA 

response which may include a major anti-idiotype 

component. builds up on use. Clearly~ it would be 

highly desirable to diminish or abolish this 

undesirable HAMA response by suitable humanisation or 

other recombinant DNA manipulation of these very 

useful antibody and thus enlarge their areas of use. 

Board Assigned Page # 1163 
PFIZER EX. 1095 

Page 1316

 
satisfactory antigen binding activity in the

CUR—grafted product. _ Riechmann et_al fiound that it

was necessary to convert a serine residue at position

27 of the human sequence to the corresponding rat

phenylalanine residue to obtain a CDR~grafted product

having satisfactory antigen binding activity. This

residue at position 27 of the heavy chain is within

the structural looP adjacent to CDRl. A further

construct which additionally contained a human serine

to rat tyrosine change at position 30 of the heavy

chain did not have a significantly altered binding

activity over the humanised antibody with the serine

to phenylalanine change at position 27 alone.

These results indicate that changes to residues of

the human sequence outside the CDR regions. in

particular in the loop adjacent to CURL. may be

necessary to obtain effective antigen binding

activity for CUR—grafted antibodies which recognise

more complex antigens.

In recent years a number of rodent MAbs have been

developed for therapeutic applications. For

instance. OKT3 a mouse IgGZafk Mnb which recognises

an antigen in the T-cell receptor—CD3 complex has

been approved for use in the USA as an

immunosuppressant in the treatment of acute allografit

rejection (Chatenond §£_1i (1986) J. Immunol.. 13?,

830—833. and Jeffers et al.(1986) Transplantation.

3;, 572—578}. However, in view of the rodent nature

of this and other such MAbs. a significant RAMA

 

response which may include a major anti—idiotype

component, builds up on use. Clearly; it would be

highly desirable to diminish or abolish this

undesirable ERMA reopense by suitable humanisation or

other recombinant DNA manipulation of these very

useful antibody and thus enlarge their areas of use.

F‘ILED 21DECI9B9 aa-

PFIZER 1095
Board Assigned Page #1163

Page 1316

 

 



I 
. j 

j 
. J 
:I 

. I 

l 
i 

. I 

.I 
I 

I 

l 
! 

. FILED 

.-

21 DEC 1989 

We have further investgated the preparation of CDR­

grafted HAMs and have identified residues within the 

framework ~f the variable region (i.e. outside both 

the Kabat CDRs and structural loops of the variable 

regions) the amino acid identities of which ace 

important for obtaining CDR-grafted products with 

satisfactory binding affinitY.· 

Accordingly. in a first aspect the invention provides 

a CDR- grafted antibody heavy chain having a variable 

region domain comprising human framework and non­

human (rodent} antigen binding regions wherein the 

human framework comprises non-human (rodent) residues 

at at least one of positions 6. 23 and/or 24, 48 

and/or 49. 71 and/or 73, 75 and/or 76 and/or 78 and 

88 and/or 91. 

Preferably. the antigen binding regions of the 

CDR-grafted heavy chain variable domain comprise CDRs 

corresponding to the Kabat CDR at CDR2 (residues 

50-65}. the structural loop residues at CDR3 

(residues 95-100) and a composite of the Kabat and 

structural loop CDRs at CDR! (residues 26-35) • 

The invention also provides in a second aspect a 

CDR-grafted antibody light chain having a variable 

region domain comprising human fra.mework and 

non-human (rodent) antigen binding regions wherein 

the human framework comprises non- human (rodent) 

residues at at least one of positions 1 and/or 3 and 

46 and/or 47. 

Preferably. the antigen binding regions of the 

CDR-grafted light chain variable domain comprise CDRs 

corresponding to the Kabat CDRs at CDRl (residue 

24-34) and CDR2 (residues S0-56) and the structural 

loop residues at CDR3 (residues 91-96}. 
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We have further investgated the preparation of CDR-

grafted Hans and have identified residues within the

framework of the variable region (i.e. outside both

the Rabat CDRs and structural loops of the variable

regions] the amino acid identities of which are

important for obtaining CDR-grafted products with

_satisfactory binding affinity.

Accordingly. in a first aspect the invention provides

a CDR-grafted antibody heavy chain having a Variable

region domain comprising human framework and non-

human (rodent) antigen binding regions wherein the

human framework comprises non—human (rodent) residues

at at least one of positions 6. 23 andfor 24, 48

andfor-QQ. 71 and/or 73. ?5 andfor 76 and/or 78 and

BB andlor 91. '

Preferably. the antigen binding regions of the

CUR-grafted heavy chain variable domain cemprise CDRs

corresponding to the Kabat CDR at CD32 (residues

50+65}. the structural loop residues at CDRB

{residues 95—100} and a composite of the Kabat and

structural loop CDRs at CDEl (tesidues 26-35).

The invention also provides in a second aspect a

ODE—grafted antibody light chain having a variable

region-domain comprising human framework and

non—human {rodent} antigen binding regions-wherein

the human framework comprises non—human (rodent)

residues at at least one of positiOns 1 audio: 3 and

46 andf0t 4?.

Preferably. the antigen binding regions of the

COR-grafted light chain variable domain comprise CDRs

corresponding to the Kabat CDRs at CD31 (residue

24—34) and one: {residues 50-56] and the structural.

loop residues at CDRS (residues 91—95}.
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The invention further provides a CDR-grafted HAM 

comprising at least one CDR-grafted heavy chain and 

at least one CDR-grafted light chain according to the 
first and second aspects of the invention. 

The residue designations given above and elsewhere in 
the present specification are numbeted according to 

the Kabat numbering (refs. 4 and 5). 

Preferably the CDR-grafted heavy chain comprises non­

human (rodent) res'idues at positions 23 and/or 24. 48 
and/or 49 and 71 and/or 73. Preferably, the 

CDR-grafted light chain comprises non-human (rodent) 
residues at positions 46 and/or 47 . 

Preferably the CDR-grafted antioody heavy and light 
chains and HAM are produced by recombinant DNA 
technology. 

The HAM of the present invention may comprise: a 

complete antibody molecule, having full length heavy 

and light chains; a fragment ther.of. such as the 
Fab or (Fab'} 2 fragment: a light chain or heavy 

chain monomer or dimer: or any other molecule with 

the same specificity as the original non-human 
(rodent} antibody. Similarly the CDR-grafted heavy 

and light chain variable region may be combined with 

other antibody domains as appropriate. 

Alternatively, the heavy or light chains or . HAM of 

the present invention may have attached to them an 

effector or reportei: molecule. For instance. they 

may have a macrocycle. for chelating a heavy metal 

atom • . or a toxin. such as ricin, attached to it by a 

covalent bridging structure. Alternatively. the 

procedures of recombinant DNA technology may be used 
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to produce an immunoglobulin molecule in which the Fe 

fragment or CHJ domain of a complete immunoglobulin 
molecule has been replaced by an enzyme or toxin 
molecule. 

For CDR-grafted products of the invention. 

appropriate variable region framework sequences may 
be used having regard to class/type of the donor 

antibody from which the antigen binding regions are 
derived. Preferably, the type of human framework 

used is of the same/similar class/type as the donor 
antibody. Advantageously, the framework is chosen 

to maximise/optimise homology with the donor antibody 
sequence particularly at positions close or adjacent 

to the CDRs. It will be appreciated that in some 
cases that the non- human and human amino acid 

residues. identified above in connection with the 
first and second aspects of the invention, may be the 
same and thus no change of the human framework to the 

corresponding non-human framework residue is required. 

Also human constant region domains of the products of 
the fnvention may be selected having regard to the 

proposed function of the antibody in particular the 

effector functions which may be required. For 
example, the constant region domains may be human 

IgA. IgE, IgG or IgM· domain. In particular, tgG 

human constant region domains may be used especially 

of the IgGl and IgGJ isotypes. when the HAM is 

intended for therapeutic uses. 

However, the remainder of the HAM need not comprise 
only protein sequences from the human immuno­

globulin. For instance. a gene may be constructed 

in which a DNA sequence encoding part of a human 

immunoglobulin chain is fused to a DNA sequence 
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encoding the amino acid sequence of a polypeptide 

effector or reporter molecule. 

Thus. according to a further aspect the present 
invention provides a process for producing an 

anti..:co3 HM-1 which process comprises: 

(a) producing in an expression vector an operon 

having a DNA sequence which encodes an antibody 
heavy or light chain according to the first or 

second aspect of the invention; 

(b) producing in an expression vector an operon 

having a DNA sequence which encodes a 
complementary antibody light or heavy chain 

according to the second or first aspect of the 

invention; 

(c) transfecting a host cell with the or each 

vector; and 

(d) culturing the transfected cell line to produce 

the HAM. 

The cell line may be transfected with two vectors • 

the first vector containing an operon encoding a 

light chain-derived polypeptide and the second vector 

containing an operon encoding a heavy chain-derived 

polypeptide. Preferably. the vectors are identical 

except in so far as the coding sequences and 

selectable markers are concerned so as to ensure as 

far as possible that each polypeptide chain is 

equally expressed. 

Alternatively. a single vector may be used, the 

vector including the sequences encoding both light 

chain- and heavy chain-derived polypeptides. 
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The DNA in the coding sequences for the light and 

heavy chains may comprise eDNA or genomic DNA or both. 

The present invention also includes cloning and 
expres s ion vectors and transfected cell lines used in 

the process of the invention, therapeutic and 
diagnostic compositions comprising ~he variable 

domains or the HAM of the invention and us e s of s uch 

compositions in therapy and diagnos is •. 

The general methods by. which the vectors may be 

constructed. transfection methods and culture methods 
are well known per se and form no part of the 

invention. Such methods are shown, for instance, in 

references 6 and 7 . 

The present invention is now described, by way of 

example only, with reference to the accompanyirig 

Figures l - . 29. 
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MATERIAL AND METHODS 

1. INCOMING CEU.S 

2. 

3. 

3.1 

3.1.1 

Hybridoma cells producing antibody OKT3 were provided by Ortho 

(seedlot 4882-1) and were grown up in antibiotic tree Dulbecco's 

Modified Eagles Medium (DMEM) supplemented with glutamine and 5% 

foetal calf serum, and divided to provide both an overgrown 

supernatant for evaluation and cells for extraction of RNA. The overgrown 

supernatant was shown to contain 250 ug/ml murine lgG2a/kappa antibody. 

The supernatant was negative for murine lambda light chain and lgG1 ~ lgG2b, 

lgG3, lgA and lgM heavy chain . 20ml. of supernatant was sent to Ortho to 

confirm that the antibody present was OKT3. 

MOLECULAR SIOLOOY PROCEDURES 

Basic molecular biology procedures were as Maniatis et aJ.._(ref. 6) 

with, in some cases minor modifications. DNA sequencing was 

performed as described In . Sanger et al.(r ef. 7 ) ·and the Amersham 

International Pic sequencing handbook. Site directed mutagenesis was as 

described in Kramer et al.(ref.!;!)and the Anglian Biotechnology Ltd handt:>ook. 

COS cell expression and metabolic labelling studies were as described in 

Whittle et al. (ref. -~) 

RESEARCH /JSSAYS 

A<3SEMBLY ~YS 

Assembly assays were performed on supernatanls from transfected 

COS cells to determine the amount of intact fgG present. 

COSCEU.S TRANSFECTED WITH MOUSE OKT3 GENES 

The assembly assay for intact mous~ lgG in COS cell supernatants was 

an ELISA with the following format:-

96 well microtltre plates were coated with F(ab'}2 goat anti mouse 

lgG Fe. The plates were washed in water and samples added for 1 

hour at ~oom temperature. The plates were washed _and F(ab')2 goat 

anti mouse lgG F(ab')2 (HRPO conjugated) was then added. Substrate 

was added to reveal the reaction. 

UPC1 o, a mouse lgG2a mveloma, was used as a standard. 
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MATERIAL AND METHODS

1 . INCCMNG CELLS

Hybridoma cells producing antibody OKT3 were provided by Ortho

[seedlot 4882-1)

Modified Eagles Medium {DMEM} supplemented with glutamine and 5%

foetal calf serum. and divided to provide both an overgrown

supernatant for evaluation and cells for extraction of RNA. The overgrown

and were grown up in antibiotic free 'Dulbecco's

supernatant was shown to Contain 250 ugt’mL murine igGEaflgappa antibody

The supernatant was negative for murlne lambda light chain and lgGl, IgG2b,

IgGS. lgA and lgM heavy chain. EOmL. ct supernatant was sent to Qrtho to

confirm that the antibody present was OKT3.

2. MOLECULAHBKJIDGYPROCEDURES

Basic molecular biology‘ procedures were as Maniatis el al.;_tref. 61--

with. in some cases minor modifications. DNA sequencing was

performed as described ln.Sanger at a|{ref. 7J-and the Amersham

. International Flo sequencing handbook. Site directed mulagenesis was as

- deactibed in Kramer et ether-elem the Anglian Biotechnology Ltd handbook.

COS cell expression and metabolic labelling studies were as described in

warm at al. tref- o)

a. ' RESEARCH Assms

3 .1 ASSEMBLY ASSAYS .

Assembly assays were performed on supernatanls from transtected

GUS cells to determine the amount of intact igG present.

3.1.1 GOSCEILSTHANSFECTEDWNDUSEWGENES

The assemny assay for intact mouse lgG in COS oell supernatants was

an ELISA with the following format:-

55 well microtilre plates were coated with Fl-ab']; goat anti mouse

lgG Fe. The plates were washed in waler and samples added for 1

hour at room temperature. The plates were washed and Ftab'iz goat

anti mouse lgG F(ab')2 (HRPO conjugated) was then added. Substrate

was added to reveal the reaction.

UPGtD, a mouse lgGZa m‘veloma. was used asla standard.
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3.1.2 COS CELLS TRANSFECTED WITH CHIMAERIC OR CDR GRAFTED OKT3 

<?eS 

3 .2 

The assembly assay for intact humanised OKT3 in COS cell 

supernatants was an ELISA with the following format:-

96 well microtitre plates were coated with F(ab')2 goat anti-human 

lgG Fe. The plates were washed and samples added for 1 hour at room 

temperature. The plates were washed and monoclonal mouse anti­

human kappa chain was added for 1 hour at room temperature. 

The plat'es were washed and F(ab')2 goat anti mouse lgG Fe (HRPO 

conjugated) was added. Substrate was added to reveal the reaction. 

Chimaeric 872.3 (lgG4) was used as a standard. The use of a 
monoclonal anti-kappa chain in this assay allows grafted antibodies to 

be read from the chimaeric standard. 

. ASSAY FOR OKT3 ANTIGEN BINDING ACTIVITY 

Material from COS cell supernatants was assayed for OKT3 antigen 

binding activity onto CD3 positive cells in a direct assay. The 

procedure was as follows:· 

HUT 78 cells (human T cell line, CD3 positive) were maintained in 

culture. Monofayers of HUT 78 cells were prepared onto 96 well ELISA 

plates using poly·L·Iysine and glutaraldehyde. Samples were added to 

the monolayers for 1 hour at room temperature. 

The pla~es were washed gently using PBS. F(ab~)2 goat anti-human 

lgG Fe (HRPO conjugated) or F(ab')2 goat anti mouse lgG Fe · (HRPO 

conjugated) was added as appropriate for humanlsed or mouse 

samples. Substrate was added to reveal the reaction . 

The negative control for the cell-based assay was chimaeric 872.3. 

The. positive control was mouse Orthomune OKT3 or chimaeric OKT3, 

when available. This cell-based assay was difficult to perform and gave 

poorly reproducible resulls with a high background. 
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COS CELLS TRANSFECTED WITH CHIMAEI—‘IIC OR CDFI GRAFTED OKT3

(BEE

The assembly assay

‘l

humanised Ell-(TS

supernatants was an ELISA with the following format:-

lor intact in 008 cell

96 well microlitre plates were coated with Flab'lg goat anti-human

lgG Fe. The plates were washed and samples added for 1 hour at room

temperature. The plates were washed and monoclonal mouse anti-

hurnan kappa chain was added for 1 hour at room temperature.

The plates were washed and F{ab'}z goat anti mouse lgG Fc {HRPO

conjugated} was added. Substrate was added to reveal the reaction.

Chimaeric 372.3 0ng} was used as a standard. The use of a

monoclonal anti-kappa chain in this assay allows gralted antibodies to

be read from the chimaeric standard.

ASSAY FOR OKTS ANTIGEN BINDING ACTIVITY

Material from 008 cell supernatanls was assayed for OKTS antigen

binding activity onto ODS positive cells in a direct assay. The

procedure was as follows:-

HUT 78 cells (human T cell line. ODS positive) were maintained in

culture. Monolayers of HUT 78 cells were prepared onto 96 well ELISA

plates using poly-L-lysine and glutaraldehyde. Samples were added to

the monolayers for 1 hour at room temperature.

The plates were washed gently using PBS. Hating goat anti-human

lgG Fc (HFIPO conjugated) or Flah'}2 goat anti mouse tgG Fc {HRPO

conlugaled) was added as appropriate fDr humanised or mouse

samples. Substrate was added to reveal the reaction.

The negative control for the cell-based assay was chimaeric 372.3.

The positive control was mouse Orthomune 0KT3 or chimaeric OKTS.

when available. This cell-based assay was ditticult to pedorm and gave

poorly reproducibte results with a high background.
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eDNA UBRARY CONSTRUCTION 

mANA PREPARATION AND eDNA SYNTHESIS 
OKT3 pr oducing 
Cells were grown as described above and 1.2 x 109 cells 

harvested and mANA extracted using the guanidinium/LiCI extraction 

procedure. eDNA was prepared by priming fro(ll Oligo-dT to generate 

full length eDNA. The eDNA was methylated and EcoR1 linkers added tor 

cloning. 

UBRARY CO"'STRUCTION 

The eDNA library was iigated to pSP65 vector DNA which had been 

EcoR1 cut and the 5' phosphate groups removed by calf intestinal 

phosphatase (EcoRJICIP) . The ligation was used to lransform 

high transformallon efficiency ·Escherichia coli (E. coli ) HB1 01. A eDNA 
' ' 

library was prepared. 3600 colonies were screened for the light chain and 

. 1 oooo colonies were screened for the heavy chain. 

5. . SCRES>JII\G 

6. 

E.co/1 colonies positive for either heavy or light chain probes were 

identified by oligonucleotide screening using the oligonucleotides : 

5.' TCCAGATGTTAACTGCTCAC for the . light chain, which is 

complementary to a sequence in the mouse kappa .constant region. and 

5' CAGGGGCCAGTGGATGGATAGAC for the heavy chain which is 

complemeotary to a sequence in the mouse lgG2a constant CH1 domain region. 
' ' 

12 light chain and 9 heavy chain clones were identified and taken for 

second round screening. Positive clones from the second round of 

screening were grown up and · DNA prepared. The sizes of the gen~ 

inserts were estimated by gel electrophoresis ·and inserts of a size 

capable of containing a full length eDNA were subcloned Into M13 for 

· DNA sequencing. 

t«A. SEOO~Nl 

Clones representing four size classes for both heavy and light chains 

were obtained in M13. DNA sequence for the 5' untranslated regions, 

signal · sequences. variable regions and 3' untranslated regions of 

full length eDNA s were obtained (Figs 1 and 2}. 

NW..'t'SISOFSEOUENCES 

DNA sequences from eDNA's were compared wilh RNA sequences 
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com uemnvconsrnuorm

rnRNA PREPARADDN mo cDNA swrrnesrs
OKTS producing _
Cells were grown as described above and 1.2 x 10‘5‘I cells

harvested and mFtNA extracted using the guanidiniumiLiCl extraction

procedure. cDNA was prepared by priming from Gligo-dT to generate

full length cDNA. The cDNA was methylated and EccR1 linkers added for

cloning.

uearxnvcmsraucnm

The cDNA library was ligated to pSPSS vector DNA which had been

EcoFlt cut and the 5' phosphate groups removed by calf intestinal

phosphatase (EcoerClP), The ligation was used to transform

high transformation efficiency "Escherichia cert (Eco!!! H3101. A oDNA

library was prepared. 3600 colonies were screened for the light chain and

10000 colonies were screened for the heavy chain.

I SCREEWNG

Ecol! colonies positive for either heavy or light. chain probes were

identified by oligonucleotlde screening using the otigonucieotides :

5T TGCAGATGTTAACTGCTCAC for the. light which is

complementary to a sequence in the mouse kappa constant region. and

5' GAGGGGG'CAGTGGATGGATAGAG for the heavy chain which is

complementary to a sequence in the mouse igGZa constant CH1 domain region.

12' light ehain and 9 heavy chain clones Were identified and taken for

second round screening. Positive clones from the seoond round of

chain,

screening were grown up and- DNA prepared. The sizes of the gene

inserts were estimated by get electrophoresis 'and inserts of a size

capable of containing a full length with were suocioned into M13 for

DNAsequencing.

WSEQUWCNG.

Glenes representing four size classes tor both heavy and light chains

were obtained in M13. DNA Sequence tor the 5' unlranslated regions.

signal-seduences. variable regions and 3' untransiated regions of

full length cDNA 5 were obtained (Figs 1 and 2).

ANALYSBOFSEDUEVCES

DNA sentienoes from cDNA‘s were compared with RNA sentiences

8928374o
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provided by Ortho. The eDNA sequences included 5' untranslaled region 

sequence as well as signal peptide sequence. The 3' unlranslated region 

was also sequenced. A single coding difference was observed at position 

9 In the heavy chain where the mRNA suggested a Proline but the eDNA 

sequence read as an Alanine. The cON A sequence was used for further 

analysis. 

The light chain is a member of the mouse .VL subgroup VI and uses a 

J ~ minigene. The heavy chain is probably a member of the mouse VH 

subgroup II, most probably lib, although · it also has significant 

homology to the consensus for group Va which itself is very 

homologous to subgroup II. The D region is currently unclassified and 

the JH region is JH2 (Figs 3 and 4). 

The light chain shows a high degree of homology to the Ox-1 germline 

gene and to the published antibodies 45.21.1, 14.6b.1 and 26.4.1. 

The heavy chain shows reasonable homology to a subgroup of the JS58 

family including 14.6b.1 . These com~inations of light and heavy chain 

genes have previously resulted in antibodies with affinity for 

alpha-1-6 dextran ( Slkder et al~ref.lc)Nallick et al. (ref.'t1) .). 

The .heavy chain has the sequence Asparagine (Asn)- Proline (Pro)­

Serlne (Ser) In CDR2.. Normally Asn-X-Ser would be a potential 

glycosylation site, but when X Is Pro these sites tend not to be 

glycosylated . 

CONSTRUCTIOO OF~ EXPRESSION VECTORS 

Celltech expression vectors are based on the plasmid pEE6hCMV ( Fig. 5) 

(ref. 12 )A poly linker for the Insertion of genes to be expressed has 
. . 

been introduced after the major immediate early promoter/enhancer 

of the human Cytomegalovirus (hCMV). Marker genes for selection of 

the plasmid in transfected eukaryotlc cells can be inserted as BamHI 

cassettes in the unique BamHI site of pEES hCMV. It is usual practice 

to insert the neo and gpt markers prior to insertion of the gene ot 

interest, whereas the GS marker is inserted last because of the 

presence ot internal EcoRI sites in the cassette. 

The selectable markers are expressed from the S\'40 late promoter 

which also provides an origin of replication so that the vectors can be 

used for expression in the COS cell transient expression system. 

The mouse sequences were excised as EcoRI fragments and cloned into 

elth~r EE6-hCMV-neo for the heavy chain (Fig 6) and into EE6-hCMV-gpt 
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EXPRESSIOO OF eDNA'S IN COS CELLS 

Plasmids pJA135 (Fig 7) and pJA136 (fig 6) were CO·transfected into COS 

cells and supernatant from the transient expression experiment was shown to 

contain assembled antibody which bound to T-cell enriched peripheral 

blood lymphocytes. Metabolic labelling experimenls using 3 5 S 

methionine showed expression and assembly of heavy and light chains. 

CONSTRUCTION OF CHIMA.ERIC GENES 

Construction of chlmaerlc genes followed a previously described 

strategy (Whittle et al (ref'. 9) ).Arestrictlon site near the 3' end of 

the variable domain sequence is Identified and used to attach an 

oligonucleotide adapter coding for lhe remainder of the mouse variable 

region and a suitable restriction site for attachment to the constant 

region of choice. 

UGHT CHAIN GENE CONSTRUCTION- VERSION 1 

The !Jlouse light chain eDNA sequence showed an Aval site near the 3' 

end of the variable region (Fig 8). The majority of the sequence 

of the variable region was isolated as a 376 bp. _EcoRI·Aval fragment. 

An oligonucleotide adapter was designed to replace the remainder of the 

3' region of the variable region from the Aval site and to Include the 5' 

residues of the human constant region up to and including a unique Narl site 

which had been previously engineered into the constant region • 

TOP STRAND Sl"CGGGGt\CAAAGCTTGAN\TAAACAGAACTGTGGCGG ~ 

BOTTOM STRAND~ CCTGmCGAACIDAmGTCTTGACACCGCCGCS 

A Hlnci Ill site, shown in bold type within the oligonucleotide sequence above. 

was Introduced to act as a marker for insertion of the linker. 

The linker was ligated lo the VL fragment and the 413 bp EcoRI-Narl 

adapted fragment was purified from the ligation mixture. 

The constant region was . isofated as an Nari-BamHI fragment from an 

M13 clone NW361 and was ligaCed with the variable region DNA ·into 

an EcoRI/BamHl/CIP pSP65 treated vector In a three way reaction. · 

Clones were Isolated after transformation into E.co/1 and the linker 

and junction sequences were confirmed by the presence of Che HinDIII 

site and by DNA sequencing (Ftg 9). 
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8 9 2 8 8 7 4·0 LIGHT CHAIN GENE CONSTRUCTION· VERSION 2 

The construction of the first chimaeric light chain gene produces a 

fusion of mouse and human amino acid sequences at the variable 

-co_nstant region junction. In the case of the OKT3 light chain the 

amino acids at the chimaera junction are: 

......... Leu-Giu-lle-Asn-Arg/ -/Thr-Vai·Aia ·Ala 

VARIABLE CONSTANT 

This arrangement of sequence introduces a potential site for 

Asparagine (Asn) linked (N·Iinked) glycosylaUon at the V-C junction. 

As will be seen later, this sequence can be glycosylated. Therefore, 

a second version of the chimaeric light chain oligonucleotide adapter 

was designed in which the threonine (Thr), the first amino acid of the 

human constant region, was replaced with the equivalent amino acid 

from the mouse constant region, Alanine {Ala). 

TOP STAANDS TCGGGGACPAAGTTOOAMTAAACAGAGCTGTGGCGG3 

BOTTOM STAAND 3' (X;fGffiCAACCffiAffiGTCToo.\CACCGCCGC S 

The internal HlnDfll site present in the version 1 adapter was not 

included to differentiate the two chimaeric light chain genes. 

The variable region fragment was isolated as a 376 bp. EcoRI-Aval 

fragment. The· oligonu~leotide linker was ligated to Narl cut pNW361 

and then the adapted 396bp constant region was isolated afler recutting 

the modified pNW361 with EcoRI. The variable region fragment and 

the modified constant region fragment were· ligated directly into 

EcoRVCIP treated pEE6hCMVneo. . 

Initially afl clones examined had the insert In the Incorrect orientation. 

Therefore, the insert was re-isolated and recloned to turn -the 

insert round. Several clones with the Insert In the correct orientation 

were obtained and the adapter sequence of one was confirmed by DNA 

sequencing (Fig1 0}. 

HEAVY CHAi-J GENE CONSTRUCllON 

CHOICE OF HEAVYCI--WN GENE ISOTYPE 

The con~tant region· isoty~ chosen for the heavy chain was · 

humari lgG4 .• 

GENE CQ-.IS'TRUCTICN 

The . heavy chain eDNA sequence showed a Bani site near the 3' end of 

the variable region (Fig 11 ). The majority of ~he sequence of the 

variable region was isolated as a 426bp. EcoRI/CIP/Banl fragment. 

An oligonucleotide adapter was designed to replace 'the remainder of the 
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UGHT Cl-IAIN GENE CONSTRUCTION-VERSiDN 2

The construction of the first chimaeric light chain gene produces a

tasicn ct mouse and human amino acid sequences at the variable

-cc_nstant region junction. in the case of the OKTa light chain the

amino acids at the chimaera junction are:

......."Lea-Glu-lle—gsg-Argg -iIhr-Val-A.ia —Ala

VARIABLE CONSTANT

This arrangement of sequence iniroducEs a potential site tcr

Asparagine (A.an linked (hi-linked) gtycosyiation at the v-C function.

As will be seen tater. this sequence can be glycosyiated. Thereforer

a second version of the chimaeric light chain oligonucleotide adapter

was designed in which the threonine (TM). the firs! amino acid of the

human constant region. was replaced with the equivalent amino acid

from the mouse constant region, Alanine {Ala}.

TOPSTRANDSTCGGGQWGTTGGAMTMAGAGAGGTGTGGOGGE

BOTTOM STRAND 3' QBTGTITCMCCTI'MTITGTCTCGACAODGDDGC 5

The internal HinDill site present In the version 1 adapter was not.

included to diflerentiale the two chtmaeric light chain genes.

The variable region fragment was isolated as a 376 bp. EcoRi-Aval-

[regiment Tha' ctigonuqieotida linker was ligated to Nari out prast

and then the adapted 396bp cansta'nt region was isolated alter reculting

the modified pNW361 with EcoFil. The variable region fragment and

the modified constant region fragment were' ligated directly into

EcoRUCiP treated pEEBhCMVneo. '

89288744]

initially all clones examined had the insert in the incorrect orientation.

Therefore. the insert was rte-isolated and recloned to turn 'the

insert round. Several clones with the insert in the correct orientation

were obtained and the adapter sequence of one was onnlinn'ed by DNA

sequencing {FigtD}.

HEAWCWGENEW

CHOICE OF HEAWCi-WN GENE lSOTYPE

The constant region isotyple chosen for the heavy chain was

hur'nan lgi34..

WWW .

The heavy chain GUNA Seouenoe showed a Bani site near the 3’ end of

the variable region (Fig 1'1}. The majority of the sequence. of the

variable region was isolated as a sasbp. ECOFlli’CIPfBaI'il fragment.

An oligonuc'lectide adapter was designed to replace the remainder ot the
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3' region of the variable region from the Bani site up to anci including a 
unique HinDIII site which had been previously engineered into the first 

two amino acids of .the constant region. 

TOP STRAND S GCACCACTCTCACCGTGAGCTC3' 

BOTTOM STRAND 3'GTGAGAGTGGCACTCGAGTCGA s· 
The linker was ligated to the VH fragment and the EcoRI- HinOIII 

adapted fragment was purified from lhe ligation mixture. 

The varia.ble region was ligated to the constant region by cutting 

mJA91 with EcoRI and Hind Il l· removin{l the intron fragme nt and 

replacing it with the V H (Fig 12). Clones were isolated after transformation 

into E.coli JM101 and the linker and junction sequences were confirmed by 

DNA sequencing. (NB. The Hind Ill site is lost on cloning). 

1 1 . CONSTRUCTION OF CHIMAERIC EXPRESSION VECTORS 

1 1 . 1 
.-

11 .2 

11 .3 

neoANDgptVECTORS 

The chimaeric light chain {version 1) was removed from pJA 143 {Fig 9) as 

an EcoRl fragme nt and cloned into EcoRI/CIP treated pEE6hCMVneo 

expression vector . Clones with the insert in the correct orientation 

were identified by restriction mapping (Fig 13). 

The ch imaeric light chain (version 2) was constructed as described 

above (see Fig 1 O). 

The chimaeric heavy chain gene was isolated as a 2.5Kbp EcoRI/BamH! 

fragment and cloned into the EcoRI/Bcii/CIP treated vector fragment 

of pJA97, a derivative of pEE6hCMVgpt (Fig· 14). 

GS SEPAAATEVECTORS 

GS versions of pJA141 (Rg· 10) and pJA144 (Fig 14) were constructed by 

replacing the neo and gpt cassettes by BamHI/Saii/CIP treatment of the 

plasmlds, isolation of the vector fragment and lig_ation to a GS-containing 

fragment from the plasmid pR049 (Figs 15 and 16} 

GS SINGLE VECTOR CONSTRUCTia.J 

Single vector constructions containing the c l , cH .and GS genes on one 

plasmid in the order cL-cH-GS, or cH --c L-~S and with transcription 

of the genes being head to tail eg. cl>cH>GS were constructed. These 

plasmids were made by treating pJA 179 (Fig 15} or pJA 1 eo (Fig 16) with 

BamHI/CIP and ligating in a Bgiii/HinDIII hCMV cassette from pJA 146 alOng 

with either the HinDIII/BamHI from pJA 141 into pJA 180 to give the 

cH-cL-GS plasmid pJA 182 {Fig17), or the HinDIII/BamHI from 

pJA 144 into pJA l79 to give the cL-cH-GS plasmid pJA 181 (Fig 18). 
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3' region ot the variable region from the Sam site up to and including a

unique Hinttilt site which had been previ0usly engineered into the lirst

two amino acids of the constant region.

TOP STRAND S'GCAGZACTCTCACCGTGAGCTCS’

BOTTOM STRAND a'GTGAGAGTGGCACTCGAGTCGAS'

The linker was ligated to the VH lragment and the EcoFil-HinDlil

adapted fragment was purified from the ligation mixture.

The variable region was ligated to the Constant region by cutting

mJAetwith EcoFtl andand Hindlll- removing the intron fragment

replacing it with the UH (Fig 12). Clones were isolated after transformation

into E.coir' JMtOt and the linker and junction sequences were confirmed by

DNA sequencing. (NB. The Hindlll site is lost on cloning}.

CONSTRUCTION OF CHIMAEHIC EXPRESSICW VECTORS

neo AND gpt VECTORS

The chimaeric light chain {version 1) was removed from pJAMS {Fig 9) as

an EcoFil fragment and cloned into EcoHIICtP treated pEEShCMVneo

expression vector. Clones with the insert in the correct orientation

were identified by restriction mapping {Fig 13}.

The chimaeric light chain (version 2) was constructed as described

above (see Fig 10l- '

The chimaeric heavy chain gene was isolated as a 2.5Kbp EcoFleramHi

fragment and cloned into the EcoFii/BciifClP treated vector fragment

of pJAsr. a derivative of pEEBhCMVgpt (Fig 14).

GSSEPARATEVECTDRS ‘

GS versions of pJAt41 (Fig-10) and pJA144 (Fig 14) were constructed by

replacing the neo and gpt cassettes by BarnHIJSalli'ClP treatment at the

plasmids' isolation of the vector fragment and ligation to a (ES-containing

fragment from the plasmid pRO4e (Figs 15 and 16)

GSSiNGLEVECTGROONSTRUCTfON

Single vector constructions containing the cL. cH and GS genes on one

plasmid in the order cL~cH-GS. or ct-t-cL-GS and with transcription

of the genes being head to tail eg. cLscHa-GS were constructed These

plasmids were made by treating pJAITQ (Fig 15) or pJAtBO (Fig 16) with

BamleClP and ligating in a BglltlHinDltl hCMV cassette trom pJnt-tfi atong

with either the HinDIIUBami-il from pJAMt into pJAtaa to give the

cH-cL-GS plasmid pJMBZ {Figti’}. or the HinDlilt’BamHt

pJAt44 into pJMTS to give the c'L-chs plasmid pJAtfli (Fig 13}.

from

'89238740
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. EXPRESSION OF CHIM~ERIC GENES 

EXPRESsiON IN COS CEU..S 

8 9 2 B 8 7 4·0 
The chimaeric antibody plasmids pJA145 (cL) and pJA144 (cH) were 

cotransfected in to COS cells and supernatant from lhe transient 

expression experiment was shown to contain assembled antibody which 

bound . to the HUT 78 human T-cell line. Metabolic labelling experiments 

using 35s methionine showed expression and .assembly of heavy and light 

chains. However the light chain mobility seen on reduced gels (.Fig 19) 

suggesled that the potential glycosylation sile was being glycosylated. 

Expression in COS cells in the presence of tunicamycin showed a reduction in 

size of the light chain to that shown for control chimaeric antibodies and the 

OKT3 mouse Jig hi chain. Therefore JA 141 was constructed and expressed • . In 

this case the light chain did not show an aberrant mobility or a size shift in 

the presence or absence of tunicamycin (Fig 19). This second version of the 

chimaeric light chain, when expressed in association with chimaeric heavy 

(cH) chain, produced'antibody which showed good binding to HUT 78 cells .. In 

both cases antigen binding was equivaleni.to thal of t~e mouse antibody • 

EXPRESSION IN CHINESE HAMSTER OVARY (CHO) CEliS 

Stable cell lines are being p r epared f rom p l asmids pJA141/pJA144 and from 

pJA179/pJA1 80, pJA181 , and pJA182 by transfeclion into CHO 

cells, 

CDR GRAFTING 

The approach taken was to try to inlroduce sufficient mouse residues 

into a human variable region framework to generate antigen 

binding activity comparable to the mouse and chimaeric antibodies. 

VARIABLE REGIOO ANALYSIS 

From an examination of a small database of structures of antibodies and 

antigen-antibody complexes It is clear that only a small number of 

antibody residues make direct contact with antigen. Other residues 

may _contribute .to antigen binding by positioning the contact residues 

in favourable configurations and also by inducing a stable packing of 

the Individual variable domains and stable Interaction of the light and 
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heavy chain variable domains. U ~ :-'. 0 ~J 

-r .. 11 ~ 
f { • • ~J 

J 
........... : . ·, 

The residues chosen for transfer can be identified in a number of ways: 

A. By examination of an libody X-ray crystal structures the an tigen 

binding surface can be predominantly located on a series of loops. 

three per domain, which extend from the B-barrel framework. 

B. By analysis of antibody variable domain . sequences,regions of 

hypervariabilily (termed the Complementarity Determining Regions 

(CDR~) by Wu and Kabat { cef. 5 ))can be identified. In the most but not 

all cases these CDRs correspond to, but exlend a short way beyond. the 

loop regions noted above. 

C. Residues not identified by A and 8 above may contribute to antigen 

binding directly or indirectly by affecting antigen binding site 

topology, or by inducing a stable packing of the individual variable 

domains and stabilising the inter-variable domain interaction. These 

residues may ·be identified either by superimposing th e sequences for 

a given antibody on a known structure and looking at key residues for 

their contribution, or by sequence alignment analysis and noting 

"idiosyncratic" residues followed by . examination of their structural 

location and likely effects. 

UGHTCHAIN 

Figure 20 shows an alignment of sequences for the human framework 

region REI and the OI<T3 light variable region. The structural loops 

and CDRs believed to correspond to the antigen binding region are 

marked. Also marked are a number of other residues which may also 

contribute to antigen binding as described in 13.1 C. REI was 

chosen as the human framework because the light chain is a Kappa chain and 

the kappa variable regions show higher homology with the mouse 

sequences than a lambda light variable region eg I<OL (see below). REI 

was chosen in preference to another kappa light c~ain . becaus~ the 

X-ray structure of the · light chain has been determined so that a 

structural examination of individual residues could be made . 

HEAVY CHAIN 

Figure 21 shows an alignment of sequences for the human framework 

region I<OL and the OKT3 heavy ·variable region. The structural loops 

and CDRs believed to correspond to the antigen binding region are 

marked. Also marked are a number of other residues which may also 

conlribute to an ligen binding as described ln 13.1 C .. I<OL was 

chosen as the heavy chain tramework because the X-ray structure has been 

determined to a better resolution !han, for example. NEWM and also 
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the sequence alignment of OKT3 heavy variable region showed a 

slightly better homology to KOL !han to NEWM . 

DESIGN OF VARIABLE GENES 

The variable region domains were designed with mouse variable reg·1on 

oplimal codon usage ( Granlham and Perrin! r ef .13 ))and used lhe 872.3 

signal sequences (Whitlle et aiJ·ef. 9 ))The sequences were designed to be 

attached to the constant region in the same way as for the chimaeric genes 

described above. Some constructs contained the "Kozak consensus sequence" 

(Kozak,(re f.l4)}::!irectly l inked to the 5' oft.he signal sequence i n the ge ne . 

This sequence motif is believed lo have a beneficial role in lranslal ion 

initiation in eukaryoles. 

GENEW6TRUCT1<)\J 

To build the variable regions two strategies are available. Either lo 

assemble the sequence using oligonucleotides . in a manner similar to Jones et 

al. (ref'. lS)or to simultaneously replace all ot the CDRs or loop 
~ . 

regions by oligonucleotide directed site specific mutagenesis in a manner 

simila~ to Verhoeyen et al. (ref. 2) Both stralegies were used and 

a list of constructions is set out in Table 1. It was noted in several 

· cases lhat the mu tagenesis approach led to deletions and 

rearrangements in the gene being remodelled, while the success ot the 

assembly approach was very sensitive to the quality of the oligonucleotides. 

Figs 22a and b and 23a and b show by way of example the nucleotide sequences 

and procedures required to construct gH341 by site directed mutagenesis and 

kgH341 A by oligonucleotide assembly. 

CO'ISTRUCTICNOF EXPRESSION VECTORS 

Genes were isolated from M 13 or S P65 based intermediate vectors and 

cloned into pEE6hCMVneo tor the light chains and pEE6hCMVgpt for the 

heavy chains in a manner similar to that for the chimaeric genes 

as described above . 

EXPRESSION OF COR GRAFTED GENES 

A number of points should be noted. 

1. There is no standard for the antigen binding assay when chimaeric 

or CDR grafted antibody are being measured, except when the heavy 

chain of the antibody is murine when murine OKT3 can be used ·as 

standard with an anti-murine Fe antibody as revealing antibody. 

Therefore all comparisons of antigen binding assays with chlmaeric 

(c) or COR grafteQ (g) genes can only be made within an individual 
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TABLE 1 CDR Gr1Ar"'TEDGENE CO\IST.~UCTIONS 

IIIOJSE SECUENCE 
cx:MENT 

UGHTCHAIN ALL HUMAN FRAMEWORK REI 

..... _ .... , 
. ...... .,. .. 

\--~ q 
' u .f ~j ~ ~ 

!AETHCOOF 
CCNSTRUCTlO\I 

'"'. ~ ·· ' 
iJ 1 .. 

1 21 26-32, 50-56, 91-96 inclusive SDM and gene assembly 

12 t'A 26-32. 50-56. 91·96 inclusive Partial gene assembly 
+1 , 3, 46, 47 

1218 26-32, S0-56. 91-96 inclusive +46, 47 Partial gene assembly 

22 1 24-24, 50-56. 91-96 inclusive Partial gene assembly 

221A 24-34, 50-56. 91-96 inclusive Partial gene assembly 
+1 , 3, 46, 47 

2218 24-34, 50-56. 91-96 inclusive +1, 3 Partial gene assembly 

221C 24·34, 50-SIS, 91 -96 inclusive +46, 47 Partial gene assembly 
. 

HEAW CHAIN ALL HUMAN FRAMEWORK KOL 

1 21 

1 31 

1 4 1 

32 1 

331 

34 1 

341A 

3418 

n.d . 
SDM 

26-32, 50-56, 95-1008 inclusive Gene assembly 

26-32, 50-58, 95-1 008 inclusive Gene assembly 

26·32, 50-65, 95-1008 inclusive . Partial gene assembly 

26·35, 50-56. 95-1008 inclusive Partial gene assembly 

26-35, 50•58, 95-1008 inclusive Partial gene assembly 
Gene assembly 

26·35, 50-65, 95-1008 inclusive SOM 
Partial gene assembly 

26·35, 50-65, 95-1008 inclusive i-6, 23, Gene assembly 
24, 48, 49, 71; 73, 76, 78, 88, 91 
(+63=human} 

26-35, 50-65, 95-1008 inclusive · +48, 49, Gene assembly 
71 , 73, 76, 78, 88, 91{+63=human) 

not done 
Sile directed mutagenesis 

Gene assembly Variable region assembled entirely from oligonucleotides 

t. ·~ ...... . ~ ~ ' . _.,. 
~ y 

+ 

+ n.d. 

n.d. + 

n.d. + 

+ + 

+ + 

+ + 

+ + 

n.d. + 

n.d. + 

+ n.d. 

+ n.d. 

+ 
+ 

i-
+ 

n.d. + 

n.d. + 

Partial gene assembly Variable region assembled by combination of restriction fragments· 
either from other genes originally created by SDM and gene 
assembly or by oligonucleotide assembly of part of the variable 
region and reconstruction with restriction fragments from other 
genes originally created by SDM and gene assembly. 
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METHODOF

COWSI'FIUCHCN

SDM and gene assemny

Partial gene assembly

Partial gene assembly

Partial gene assembly

Partial gene assembly

Partial gene assembly

Partial gene assembly

Gene assembly

Gene assembly

Partial gene assembly

Partial gene assembly

Partial gene assembly

Gene assembly

SDM

Partial gene assembly

Gene assembly

+ [1.11.

n.d. +

n.d. +

+ +

+ +

+ +

+ +

no. +

n.d. +

+ mi

+ n.d.

+

+

I'Ld. +

n.d. +

TABLE 1 COR GRAFTED GENE CONSTRUCTlONS

CECE lleUSESECUEI‘vCE

CGWENT

LIGHT CHAlN ALL HUMAN FRAMEWORK REl

121 26432, 5065. 91+96 inclusive

121A 26-32. 51156. 9-1-96 inclusive

+1. 31 46, 47

1213 26-32. 50-55. 911.96 inclusive +46. 4?

221 24—24. 50-56. 91—96 inclusive

221A 24-34, 50-56. 91-95 inclusive

+1. 3, 46. 4?

221's 24—34. 50-56. 91-96 inclusive +1,_ 3

2210 24-34, 50-56. 91-96 inclusive +46, 4?

HEQW CHAIN ALL HUMAN FRAMEWORK KOL

121 2662, 50-55. 954008 inclusive

131 26-32. 50—53, 95-1008 inclusive

141 26*32. 50-65. 954008 inclusive

321 26-35. 50-55. 95-1003 inclusive

331 26-35, 50-55. 95-1008 inclusive

341 2635. 511-65, 954003 inclusive

341A 25-35. 50-65. 95-1003 inclusive +5, 23.

24. 43, 49. 71, 73. 75. 78, 88. 91

{+63=human)

3413 25-35, 50-55. ss-rooe inclusive'M-fi. 49. Gene assembly
?1. ?3. 76, 78, 83‘ 91f+63=humanJ

KEY

n.d. notdone

SUM Site directed mu tagenesis

Gene assembly '

Partial gene assembly

Variable region assembled entirely from oligonucleotides

Variable region assembled by combination of restriction tragmenis'

either from other genes originally created by SDM and gene

assembly or by oligonucleotide assembly of part of the

region and reconstruction with restriction lragments from other

genes originally created by SDM and gene assembly.

variable
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21 DEC 1989 . 
experiment. 

2. The cell-based antigen binding assay is not robust and resulting data 

varies depending on cell binding to the plates and the amount of 

antibody used. Therefore several experiments are needed to confirm 

marginal resulls. 

3. The COS cell expression system can give batch to batch variation in 

antibody yie ld which has a direct bearing on the results obtained in the 

antigen binding assay. 

Bearing these factors in mind the data can be divided into three 

groups. Table 2 shows a summary of data for the various constructs. 

PRODUCTION OF ANTIBODY CONSISTING OF GRAFTED LIGHT (gl) CHAINS WITH 

MOUSE HEAVY (mH) OR CHIMAERIC HEAVY (cH) CHAINS. 

All gl chains, in associalion with mH or cH produced reasonable 

amounts of antibody. Insertion of the · Kozak consensus sequence at a 

posilion 5' to the A TG (kgl constructs) however, led to a 2-5 fold 

improvement in net expression (Fig 24a and b). Over an extended series of 

experiments expression levels were raised from approx 200ng/ml to 

approx. 500 ng/ml tor kgUcH or kgUmH combinations. 

When direct binding lo antigen on Hl)T 78 cells was measured, a construct 

designed to include mouse sequence based on loop length (gl121) did not lead 

to active antibody in association with mH or cH. A construct designed to 

include mouse sequence based on Kabat CDRs (gl221) demonstrated some 

weak binding in association with mH or cH (Fig 258). However when 

framework residues 1, 3, 46, 47 were changed from the human to the 

murine OKT3 equivalents based on the arguments outlined in Section 13.1 

antigen binding can be demonstrated when both of the new constructs, 

which were termed 121A and 221A ,are coexpressed with cH (Fig 25A and· 

B). When the effects of these residues are examined in more detail it appears 

that residues 1 and 3 are not major contributing residues as the product of 

the gl2218 gene shows little detectable binding activity in association with 

cH {Fig 2SB). The light chain product of gl221 C, in which mouse sequences 

are present at 46 and 47, shows good binding activily in association with cH 

(Fig 25 B). 

PRODUCTION OF ANTIBODY CONSISTING OF GRAFTED HEAVY (gH) CHAINS 

WITH MOUSE UGHT (ml) OR CHIMAERIC UGHT(cl) CHAINS. . 

Expres$ion of the gH genes has proven to be more difficult to achieve 

1han for gl. First; Inclusion of the Kozak sequence appears to have 
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15.1

15.2

experiment.

2. The cell-based antigen binding assay is not robust and resulting data

varies depending on cell binding to the plates and the amount of

antibody used. Therefore severai experiments are needed to confirm

marginal results.

3. The COS ceii expression system can give batch to batch variation in

antibody yield which has a direct bearing on the results obtained in the

antigen binding assay. I

Bearing these factors in mind the data can be divided into three

groups. Table 2 shows a summary of data for the various constructs.

PRODUCTION OF ANTIBODY CONSISTING 0F GRAFI'ED LIGHT (gLi CHAiNS WITH

MOUSE HEAW (rnH) OFt CHIMAERIC HEAVY (CH) CHAINS.

All gL chains. in association with rnH or cH produced reasonable

amounts of antibody. insertion of the Kozak consensus sequence at a

position 5’ to the ATG (kgL constructs) however. ted to a 2-5 told

improvement in net expresaion (Fig 243 and b). Over an extended series of

experiments expression ieveis were raised from approx 200ngr‘mL to

approx. 500 nglmL for kglJcH or ngmi—t combinations. '

When direct binding to antigen on HUT 76 cells was measured. a construct

designed to include mouse sequence based on loop iength {th21) did not lead

to active antibody in association with rnH or cH. A Construct designed to

include mouse sequence based on Kabat' CDl-‘ts (gL22‘i) demonstrated some

weak binding in association with rnH or cH (Fig 258}. However when

framework residues 1, 3. 46, ct? were changed from the human to the

murine OKT3 equivatents based on the arguments outlined in Section 13.1

antigen binding can be demonstrated when both of the new constructs,

which were termed 12m and 221A .are coexptessed with cH (Fig 25A and—

B). When the effects of these residues are examined in more detail it appears

that residues 1 and 3 are not major contributing residues as the product of

the gL2218 gene shows little detectable binding activity in association with

CH (Fig 255). The light chain product of gL2210. in which moves sequences

are present at 45 and 4?. shows good binding activity in association with cH

(Fig 25 El}.

PRODUCTION OF ANTIBODY CONSISTING OF GRAFl'ED HEAVY (gH) CHAINS

WITH MOUSE LIGHT (mL) on CHIMAERiC UGHT(CL) CHAINS. .

Expression of the 0H genes has proven to be more diflicuit to achieve

than for gL. First. inclusion of the Kozak sequence appears to have
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had no marked effect on expr.ession of gH genes (Fig 2W. ~pressio~ 
may be sli.ghtly improved but not to . the same degree as seen lor the 

grafted light chain. 

Second, it has proven dilficult to demonstrate production of expected 

quantities of ma te rial when the loop choice (amino acid 26-32) for 

CDR1 is used eg. gH121. 131. 141 (Fig 27) and no conclusions can be 

drawn about these constructs. Further. in experiments where 

low antibody production was seen il has not been possible to detect free 

light cham expression and secretion which would be expected if heavy 

chain expression was not occurring at all. Therefore the data suggests, 

but does not confirm, that in these cases the heavy chain is being 

expressed but the processing of the chain once it has become associated with 

light chain is aberrant leading to degradation of assembled or partially 

assembled antibody inside the cell. Experiments to determine gH mRNA levels, 

or to attempt to demonstrale the presence of antibody within the cells have not 

been done . 

Third, coexpression of the gH341 g ene with cl or ml has 

been variable and has tended to produce lower amounts of antibody than 

the cH/cL or mH/mL combinations. The alterations to gH341 · to 

produce gH341 A and gH341 B appear to lead to Improved levels of expression 

(Fig 27 lanes h-k) . This may partly be due either to a general increase in the 

fraction of mouse sequence in the variable region, or to the alteration at. 

position 63 where tl'!e residue is returned to the human amino acid Valine 

(Val) frorn Phenylalanine (Phe) to avoid possible internal packing problems 

with the rest of the human framework. This arrangement also occurs in gH331 

and gH321. 

When gH321 or gH331 are expressed in association with cl, 

antibody is produced but antibody binding activity has not been 

detected (Table 2). When the more conservative gH341 gene is used antigen 

binding can be detected in association with cL or mL. but the activity is only 

marginally above the background level (Fig 28). When further mouse 

residues are substituted based on the arguments in 13.1 antigen binding can 

be clearly demonstrated for the antibody produced when kgH341 A and 

kgH341 B are expressed in association with cl (Fig 29). 

15.3 PROOU:TION OF FULLY COR GRAFTED AmiSOOY 

The kgl221 A gene was co-expressed with kgH341 , kgH341 A, or kgH341 B. 

For the combination kgH221NkgH341 very little material was produced in a 

normal .· COS cell expression experiment (Fig 29A ancd C). For the 
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combinations kgL221A!kgH341A or kgH221A/kgH3418 arMu~ a;,?boW 

similar to gUcH or cUcH was produced (Fig 29A and C). 

In several experiments no antigen binding activi ty could be detected 

with kgH221A/gH341 or kgH221AikgH341 combinations (see for example 

Fig 29), a!lhough expression levels were very low. 

Antigen binding was detected when kgL221AikgH341A or kgH221A/kgH3418 

combinations were expressed (Fig 298). In the case of the antibody produced 

from the kgL221AikgH341A combination the antigen binding was very similar 

to that of the chimaeric antibody (Fig 298). 
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simiiar to chH or cUcH was produced (Fig 29A and C).

In several experiments no anligen binding activity could be detecied

with kgHBZINgHGIH or kgH221ngH341 combinations [see for example

Fig 29}. alinough expression levels were very low.

Antigen binding was delected when kgL221Nk9H341A or kgH221ngi-[3413

combinations were expressed (Fig 298}. In the case 0! [he antibody produced

from tho kgLEZngHSNA combination the antigen binding was very similar

to that of'the ohimaeric antibody [Fig 298).
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DISCUSSION ·a923874·0 

.• 

The objectives of the prog ramme were to produce both a chimaeric 

mouse variable-human constant lgG4/K anlibody and a fully 

humanised antibody re taining lhe antigen binding activity of the 

murine monoclonal antibody OKT3. 

Cells were obtained from Ortho and mRNA prepared. A eDNA library 

was screened for heavy and light chain cDNAs using oligonucleotide 

probes. Full length cDNAs were obtained and the variable regions were 

sequenced (Figs 1 and 2). The cDNAs showed a high level of homology 

with sequences of antibodies which have specificity for alpha-1·6-dextrans. 

It would be of interest to test OKT3 to determine whether it recognises and 

binds to dextran antigens. 

The cDNAs were transferred to expression vectors (Figs 6 and 7) and 

expressed in COS cells. Antibody was produced which bound to an 

enriched T -cell population from peripheral blood cells. 

Two versions of the chimaeric antibody were produced, differing in the 

light chain at the first amino acid of the constant region. In version 1 

(Figs 9 and 13) the amino acid sequence which resulted at the V-C 

junction when th e chimaeric light chain was constructed generates a 

potential N-linked glycosylation site at the "elbow' region. This region 

is an extended sequence of peptide between the V and C domains and is 

potentially accessible to the enzymes of the glycosylation process. Fig 

19 shows that the version 1 chimaeric light chain is glycosylated 

demonstrating that the secondary structure generated at the elbow is 

sufficient for the Asn-Arg-Thr motif to be used for glycosylation. 

A second version of the chimaeric light chain was constructed (Fig 1 0) in 

which the first amino acid of the human constant region (Thr) was returned to 

the mouse amino acid (Ala), so removing the glycosylation site. Antibody was 

produced by coexpression with chimaeric heavy chain (Fig 13) and in both 

versions the chimaeric material was equivalent in binding to the mouse OKT3 

(see Fig 19). These observations have been confirmed by Ortho staff 

(L Jolliffe pers. comm.). 

Vectors for the expression of chimaeric OKT3 using neo/gpt or 

glutamino synthetase (GS) selection were prepared, including vectors 

in which bo1h genes were on the same plasmid (Figs 15 to18). 

In lhe design of the fully humanised antibody the aim was to transfer 

the. minimum number of mouse amino acids that would confer antigen 

binding onto a human antibody framework. 

For the light · chain the regions defining the loops known . from 
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structural siudies of other antibodies to contain the antigen contacting 

residues. and those hypervariable sequences defined by Kabat et al. as 

Complementarity Determining Regions (CORs) are equivalent for 

CDR 2. For CDR 1 the hypervariable region extends from residues 24-34 

inclusive while the structural loop extends from 26-32 inclusive. In the case 

of OKT3 there is only one amino acid difference between the two options. at 

amino acid 24, where the mouse sequence is a serine and the human 

framework REI has glutamine. For CDR 3 the loop extends from residues 

91-96 inclusiv e while the Kabat hypervariabilily extends from 89-97 

· inclusive. For OKT3 amino acids 89, 90 and 97 are the same between OKT3 

and REI (Fig 20). When constructs based on the loop choice for CDR1 

(gl121) and the Kabat choice (gl221) were made and coexpressed with mH 

or cH no evidence _ for antigen binding activity could be found for gl121, but 

trace activity could be detected for the gl221, suggesting that a single extra 

mouse residue in the grafted variable region could have some detectable effect. 

Both gene constructs were reasonably well expressed in the transient 

expression system. . 

The (emaining framework residues were then further examined, in 

particular amino acids known from X-ray analysis of other antibodies to be 

close to the CDRs and also those amino acids which in OKT3 showed differences 

from the consensus framework for the mouse subgroup (subgroup VI) to 

which OKT3 shows most homology. Four positions, 1, 3, 46 and 47 were 

identified and their possible contribution was examined by substituting the 

mouse amino acid for the human amino acid at each position. Therefore 

gl221 A (gl22t + 01 a. 03V, L46R, L4 7W, see Fig 20 and Table 1) was 

made, cloned In EE6hCMVneo and co expressed wHh cH (pJA 144 ). The 

resultant antibody was well expressed and showed good binding activity(Fig 

25 and Table 2}. When the related genes gl221B (gl221 + 010, 03V) and ' 

gl221C (gl221 + L46R, L47W) were made and similarly tested, while both 

genes produced antibody when coexpressed with cH, only the gL221C/cH 

combination showed good antioen binding (Fig 25). When the gi.121A (gl.121 

+ D1Q, 03V, L46R, l47W) gene was made and coexpressed with cH antibody 

was produced ~hich also bound to antigen (Fig 25). 

For the heavy chain · the loop and hypervariability analyses agree only in 

COR3. For CDR1 ttie loop region extends from residue.s 26-32 inclusive 

whereas the Kabat CDR extends from residues 31-35 inclusive. For CDR2 the 

loop region is from 50-58 inclusive while the hypervariable region covers 

amino acids 50-65 incusive. Therefore humanised heavy chains were 

construcred using the framework from antibody KOL and with various 
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structural studies of other antibodies to Contain the antigen contacting

residues. and those hypervariable sequences defined by Kabat et at. as

Complementarity Determining Regions tCDRs] are equivalent tor

COR 2. For CDFH the hypervariable region extends from residues 24-34

inclusive while the structural loop extends from 26~32 inclusive. in the case

at OKT3 there is only one amino acid difference between the two options. at

amino acid 24. where the mouse sequence is a serine and the human

framework REl has gluten-tine. For COR 3 the loop extends from residues

91.96 inclusive while the Kaiser hypervariability extends trom 39.97

- inclusive. For OKT3 amino acids 89. 90 and 97 are the same between OKT3

and RH {Fig 20). When constructs based on the loop choice for CDFt‘l

(gL121l and the Kabal choice {gL2211 were made and coexpressed with rnH

or CH no evidence for antigen binding activity could be iound for thQt. but

trace activity could be detected for the gL221. suggesting that a single extra

mouse residue in the grafted variable region could have some detectable effect.

Both gene constructs were reasonably well expressed in the transient

expression system.

The remaining framework residues were then further examined. in

particular amino acids known trorn X-ray analysis of other antibodies to be

close to the CDFts and also those amino acids which in OKTS showed differences

lrorn the consensus framework For the mouse subgroup (subgroup V1) to

which OKTS shows most homology. Four positions. 1, 3. 45 and 47 were

identified and their possible Contribution was examined by substituting the

mouse amino acid for the human amino acid at each position. Therefore

gL221A rgL221 + oio. oav, use, L47W. see Fig 20 and Table 1) was

made. cloned In EEahCMVneo and coexpressed with cH (pJAMd). The

resultant antibody was well expressed and showed good binding activity(Fig

25 and Table 2). When the related genes gLEEtB (gL22-t + 010. 03V} and"

gL221C (gL221 4- L468, L47W) were made and similarly tested. while both

genes produced antibody when coexpressed with cH. only the gL221C-rcH

combination showed good antigen binding (Fig 25}. When the at 121A (91.191

+ 010. 03V. L45Ft. L47wt gene was made and cooxpressed with cH antibody

was produced which also bound to antigen (Fig 25}. I I

For the heavy chain the loop and hypervariability analyses agree only in

CDFt3. For CDRt the loop region extends from residues 26-32 inclusive

whereas the Kabat COR extends from residues 31-35 inclusive. For CD92 the

loop region is from. 50-53 inclusive while the hypervariable region covers

amino acids 50~65 incusive. Therefore humanised heavy chains were

constructed using the framework from antibody KOL and with various
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combinations of these CDR choices. including a shorter choice for c7JR~~~ 
50-56 inclusive as there was some uncertainty as to the definition or the end 

point for the CDR2 loop around residues 56 to 58. The genes were coexpressed 

with ml or cl initially. In lhe case of the gH genes wilh ioop choices for CDR1 

eg. gH121, gH131, gH141 very little antibody was produced in the culture 

supernatants (see Fig 27) . As no free light chain was detected it was presumed 

that the antibody was being made and assembled inside the cell but that. the 

heavy chain was aberrant in some way. possibly incorrectly folded, and 

therefore the antibody was being degraded internally. In some experiments 

trace amounts of antibody could be detected in 3Ss labelling studies (see 

Fig 27). As no net antibody was produced, analysis of these constructs was not 

pursued further. 

When, however, a combination of the loop choice and the Kabat choice for 

CDR 1 was tested (mouse amino acids 26-35 inclusive) and in which 

residues 31 (Ser to Arg), 33 (Ala to Thr), and 35 {Tyt to His) were 

changed from the human residue to the mouse residue and compared to the 

first series, antibody was produced for gH321, kgH331 and kgH341 

when coexpressed with cl (Fig 27) . Expression was ge.nerally low and 

could not be markedly improved by the insertion of the Kozak consensus 

sequence 5' to the ATG of the signal sequence of the gene, as distinct from the 

case of the gl genes where such insertion led to a 2·5 fold increase in net 

antibody production (compare Figs 24 and 26 }. However, only in the case of 

gH341/mL or kgH341/cL could marginal- antigen binding activity be 

demonstrated (see Fig 28 and Table 2). When the kgH341 gene was 

coexpressed with kgl221A, the net yield of antibody was too low (see Figs 29A 

column 6 and 29C raneE) to give a signal above the background level in the 

antigen binding assay (see Fig 29A column 5 ). 

As in the case of the light chain t~e heavy chain frameworks were . 

. reexamined. Possibly because of the lower initial homology between 

the mouse and human heavy variable domains compared to the light 

chains, more amino acid positions proved to be of interest. Two genes, 

kgH341 A and kgH341 B were constructed, with 11 or 8 human residues 

respectively substituted by mouse residues compared to g H341, and with the 

CDR2 residue 63 returned to the human amino acid potentially to improve 

domain packing. Both showed good levels of expression with cl or kgl221A 

(Fig 29A) and both showed antigen binding with cl or kgl221A, the kgH341A 

gene with all 11 changes appearing to be the superior choice (Fig 298). 

It has beeri demonstrated here for OKT3 that to transfer antigen 

binding ability to the humanised antibody mouse residues outside . the 
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COR regions defined by · the 

choices are required for both 

residues are needed for the 

Kabat . hypervariability or structural loop 

the light and heavy chains. Fewer extra 

light chain, possibly due to the higher 

initial homology between the mouse and human Kappa variable regions. 

or the changes seven (1 and 3 from the light chain and 6, 23, 71, 73 

and 76 from the heavy chain) are predicted . from a knowledge of other 

antibody structures to be either partly exposed or on the antibody 

surface. It has already been shown here that residues 1 and 3 in the light chain 

are not absolutely required to be the mouse sequence and for the heavy 

chain the gH341 8 heavy chain in combination with the 221 A light chain 

generates activity without the presence of the 6 and 23 changes. II would be of 

interest to determine by further study the individual contribution of the other 

8 mouse residues of the kgH341 A gene compared to kg H341 and to determine 

whether the 7 extra mouse surface residues in the antibody produced by ·the 

kg H341 Alkgl22l A combination contribute to idiotypic epitopes which can be 

detected by sera from patients treated with murine OKT3. 
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1 GAATTCCCAA 

51 c~aatcaata cctcaar rar ~~r~ - ~r:~~ ggacaaat:g t:ctcaccca 

101 gtctccagca atcatgcct~ c~tc:cca;q ggagaagg~c accatgacct 

151 gcagtgccag ctcaagtgta ag~taca~ga actggtacca gcagaagtca 

201 ggcacctccc ccaaaagatg gatttatgac acatccaaac tggcttctgg 

251 agtccctgct cacttcaggg gcagtggg t c tgggacctct tactctctca 

301 caatcagcgg catggaggcc gaagatgctg ccacttatta ccgccagcag 

351 t ggagtagta acccattcac gttcggctcg gggacaaagt tggaaataaa 

40 1 ccgggctgat actgcaccaa ccgtatccat cttcccacca tccagtgagc 

451 agttaacatc tggaggtgcc tcagtcgtgt gcttcttgaa caacttc t ac 

501 cccaaagaca tcaatgtcaa gtggaagatt gatggcagtg aacgacaaaa 

551 tggcgtcctg aacagttgga ctgatcagga cagcaaagac agcacctaca 

601 gcatgagcag caccctcacg ttgaccaagg acgagtatga acgacataac 

651 agct atacct gtgaggccac tcacaagaca tcaacttcac ccattgtcaa 

701 gagc ttcaac aggaatgagt gtTAGAGACA AAGGTCCTGA GACGCCACCA 

75 1 CCAGCTCCCA GCTCCATCCT ATCTTCCCTT CTAAGGTCTT GGAGGCTTCC 

.801 CCACAAGCGC tTACCACTGT TGCGGTGCTC tAAACCTCCT CCCACCTCCT 

851 TCTCCTCCTC CTCCCTTTCC TTGGCTTTTA TCATGCTAAT ATTTGCAGAP. 

901 AATATTCAAT AAAGTGAGTC TTTGCCTTGA AAAAAAAAAA AAA 

SEQUENCE LENGTH 943 RESIDUES 

INITIATOR MET AT 18 

MATURE SEQUENCE BEGINS AT 84 

COD ING SEQUENCE 639 RESIDUES 

NB. KAPPA CHAIN SEQUENCE OBTAINED FROM PUBLISHED SEQUENCE . 

ONLY THE JUNCTION WITH VARIABLE REGION AND 3 ' UNTRANSLATED REGION 

HAS BEEN CHECKED. 

OKT3 LIGHT CHAIN PROTEIN SEQUENCE DEDUCED FROM DNA SEQUENCE 

1 Mt!EQVQIESE LLIS~SVIIS RGQIVLTQSP AIMSASPGEK VTMTCSASSS 

51 VSYMNWYQQK SGTSPKRWIY DTSKLASGVP AHFRGSGSGT SYSLTISGME 

101 AEDAATYYCQ QWSSNPFTFG SGTKLEINRA DTAPTVSIFP PSSEQLTSGG 

151 ASVVCFLNNF YPKDINVKWK IDGSERQNGV LNSWTDQDSK DSTYSMSSTL 

201 TLTKDEYERH NSYTCEATHK TSTSPIVKSF NRNEC* 

FIGURE 1 

The DNA sequence of the OKT3 light chain as deduced from DNA sequencing of eDNA's and, for the 

Kappa constant region, from known sequence. 

Untranslated regions are shown in uppercase type and the signal sequence is underlined. Also 

shown is the protein sequence translated from the major open reading frame. 
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51

101

151

201

251

301

351

q01

451

501

551

601

651

701

751

,301
851

901

 

gtctccagca

gcagtgccag

ggcacctccc

agtccctgct

caatcagcgg

tggagtaqta

ccgggctqat

agttaacatc

cceaaagaca

tggcgtcctg

gcatgagcag

agctatacct

gagctteaac

CCAGCTCCCA

CCACAAGCGC

TCTCCTCCTC

AATATTCAAT

21 DEC 989

1 GAETTCCCAR AGACAAA *"

atcatgtc:g

ctcaagtgta

ccaaaagatg

cacttcaqgg

catggaggct

acccattcac

actgcaccaa

cggaggtgcc

tcaatgtcaa

aacagttgga

caccctcacg

gtgaggccac

aggaatgagt

GCTCCATCCT

tTACCACTGT

CTCCCTTTCC

AAAGTGAGTC

SEQUENCE LENGTH 943 RESIDUES

INITIATOR MET AT 18

MATURE SEQUENCE BEGINS AT 84

CODING SEQUENCE 639 RESIDUES

gcagtgggtc

gaagetgctg

QEECGGCth

CLgtatccat

tcagtcgtgt

gtggaagatt

ctgatcagga

ttgaccaagg

tcacaagaca

gtTAGAGACA

ATCTTCCCTT

TGCGGTGCTC

TTGGCTTTTA

TTTGCCTTGA

ggagaaggtc

actggtacca

acatccaaac

tgggacctct

ccacttatta

gggacaaagt

cttcccacca

gcttcttgaa

gatggcagtg

cagcaaagac

acgagtatga

tcaacttcac

AAGGTCCTGA

CTAAGGTCTT

tAAACCTCCT

TCATGCTAAT

AAAAAAAAAA

 

ttctcaccca

accatgaccc

gcagaagtca

tggcttCtgg

cactctctce

cagccagcag

tqgaaataae

tccegtqagc

caacttctac

aanaceaae

agcacctaca

acgacataac

ccattgtcaa

GACGCCACCA

GGAGGCTTCC

CCCACCTCCT

ATTTGCAGAA

AAA

NB. KAPPA CHAIN SEQUENCE OBTAINED FROM PUBLISHED SEQUENCE.

ONLY THE JUNCTION WITH VARIABLE REGION AND 3'

HAS BEEN CHECKED.

UNTRANSLATED REGION

DIETS LIGHT CHAIN PROTEIN SEQUENCE DEDUCED FROM DNA SEQUENCE

1 uQEQEQIE5E_LLlfiAfiKIIfl_E§QIVLTQSP AIMSASPGEK VTMTCSASSS

51 vsrnuwroox seesexawrr DTSKLASGVP AHFRGSGSGT SYSLTISGME

101 AEDAATIYCQ owssneeres SGTKLEINRA DTAPTVSIFP PSSEQLTSGG

151 ASVVCFLNNF YPKDINVKWK IDGSERQNGV LNSWTDQDSK DSTYSMSSTL

201 TLTKDEYERH NSYTCEATHK TSTSPIVKSF NRNEC*

HGUHE1

The DNA sequence of [he OKT3 light chain as deduced from DNA sequencing of cDNA‘s and. for the

Kappa constant region, lrorn known sequence.

Untranslaled regions are shewn in uppercase type and the signal sequence is Underlined. Also

shown is the protein sequence translated Item the major open reading frame.
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:01 GTCCAGCTGC AGCAGTC:'GG GGC:'G?.ACTG GCAAGACCTG GGGCC:'C;.G: 
. l 151 GAAGATGTCC TGC:A.!\GGC~7 S~G';:TACAC CTTTACTAGG TACACGA:G: i 

; 

201 ACTGGGTAAA ACAGAGGCCT GGAC.l.GGGTC TGGAATGGAT TGGATACA':': 
i 
I 251 AATCCTAGCC GTGGTTATAC T.AATTACAA":: CAGAAGTTCA AGGACAAGGC i . 

I 301 CACATTGACT ACAGACAAAT CCTCCAGCAC AGCCTACATG CAACTGAGCA 

I 351 GCCTGACATC TGAGGACTCT GCAGTCTATT ACTGTGCAAG ATATTATGAT 
I 401 GATCATTACT GCCTTGACTA CTGGGGCCAA GGCACCACTC TCACAGTCTC I 

. j 
451 CTCAGCCAAA ACAACAGCCC CATCGGTCTA TCCACTGGCC CCTGTGTGTG I 

. I 
I 

l 501 GAGATACAAC TGGCTCCTCG GTGACTCTAG GATGCCTGGT CAAGGGTTAT 

.I 551 TTCCCTGAGC CAGTGACCTT GACCTGGAAC TCTGGATCCC TGTCCAGTGG 
! 

601 TGTGCACACC TTCCCAGCTG TCC.TGCAGTC TGACCTCTAC ACCCTCAGCA 

: 651 GCTCAGTGAC TGTAACCTCG AGCACCTGGC CCAGCCAGTC CATCACCTGC 

701 AATGTGGCCC ACCCGGCAAG CAGCACCAAG GTGGACAAGA AAATTGAGCC 

751 CAGAGGGCCC ACAATCAAGC CCTGTCCTCC ATGCAAATGC CCAGCACCTA 

801 ACCTCTTGGG TGGACCATCC GTCTTCATCT TCCCTCCAAA GATCAAGGAT 

- 851 GTACTCATGA TCTCCCTGAG CCCCATAGTC ACATGTGTGG TGGTGGATGT 

901 GAGCGAGGAT GACCCAGATG TCCAGATCAG CTGGTTTGTG AACAACGTGG 

951 AAGTACACAC AGCTCAGACA CAAACCCATA GAGAGGATTA CAACAGTACT 

1001 CTCCGGGTGG TCAGTGCCCT CCCCATCCAG CACCAGGACT GGATGAGTGG 
i 
I 1051 CAAGGAGTTC AAATGCAAGG TCAACAACAA AGACCTCCCA GCGCCCATCG 

I 1101 AGAGAACCAT CTCAAAACCC AAAGGGTCAG TAAGAGCTCC ACAGGTATAT 
I 

1151 GTCTTGCCTC CACCAGAAGA AGAGATGACT AAGAAACAGG TCACTCTGAC I 

I 
.I 

1201 CTGCATGGTC ACAGACTTCA TGCCTGAAGA CATTTACGTG GAGTGGACCA 

1251 ACAACGGGAA AACAGAGCTA AACTAC~GA ACACTGAACC AGTCCTGGAC 

1301 TCTGATGGTT CTTACTTCAT GTACAGCAAG CTGAGAGTGG AAAAGAAGAA 

1351 CTGGGTGGAA AGAAATAGCT ACTCCTGTTC AGTGGTCCAC GAGGGTCTGC 

; : l 1401 ACAATCACCA CACGACTAAG AGCTTCTCCC GGACTCCGGG TAAATGAGCT 
··! 1451 CAGCACCCAC AAAACTCTCA GGTCCAAAGA GACACCCACA CTCATCTCCA 
i 

1501 TGCTTCCCTT GTATAAATAA AGCACCCAGC AATGCCTGGG ACCATGTAAA 

1551 AAAAAAAAAA AAAGGAATTC 

SEQUENCE LENGTH 1570 RESIDUES 

I INITIATOR MET AT 41 

SIGNAL SEQUENCE UNDERLINED 

MATURE SEQUENCE BEGINS AT 98 

COD I NG SEQUENCE 1407 RESIDUES 
I s • UNTRANSLATED REG ION 40 RESIDUES 3 I UNTRANSLATED REGION 123 . ! RES IDUES 
I 
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r l LE·D 2 f. DEC i989 
OKT3 HEAVY CHAIN PROTEIN SEQUENCE DEDUCED FROM DNA 

SEQUENCE 

1 ME:BI::!Y:ll E I,LL I.S~"'8G~~SQ VQLQQSGAEL ARPGASVKMS CKASGYTFTR 

51 YTMHWVKQRP GQGLEWIGYI NPSRGYTNYN QKFKDKATLT TDKSSSTAYM 

101 QLSSLTSEDS AVYYCARYYD DHYCLDYWGQ GTTLTVSSAK TTAPSVYPLA 

151 PVCGDTTGSS VTLGCLVKGY Fl?EPVTLTWN SGSLSSGVHT Fl?AVLQSDLY 

201 TLSSSVTVTS STWPSQSITC NVAHPASSTK VDKKIEPRGP T!Kl?CPPCKC 

251 PAPNLLGGPS VFIFPPKIKD VLMISLSPIV TCVVVDVSED DPDVQISWFV 

301 NNVEVHTAQT QTHREDYNST LRVVSALPIQ HQDWMSGKEF KCKVNNKDLP 

351 APIERTISKP KGSVRAPQVY VLPPPEEEMT KKQVTLTCMV TDFMPEDIYV 

401 E'vTNNGKTEL NYKNTEPVLD SDGSYFMYSK LRVEKKNWVE RNSYSCSWH 

451 EGLHNHHTTK SFSRTPGK* 

-

RGURE2 

The DNA sequence of the OKT3 heavy chain chain as deduced from DNA sequencing of eDNA's and, 

tor the constant regions. from known sequence. 

The signal sequence is underUned. 

Also shown.is the protein sequence translated from the major open reading frame. 
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FmED 21 DEC i989

OKT3 HEAVY CHAIN PROTEIN SEQUENCE DEDUCED FROM DNA

8925374fl
SEQUEHCE

51

101

151

201

251

301

351

401

451

for the constant regions. from known sequence.

MEBHEIEI I I Isggegcggfigq

YTHHWVKQRP

QLSSLTSEDS

PVCGDTTGSS

TLSSSVTVTS
pAPNLLGGps

NNVEVHTAQT

APIERTISKP

EWTNNGKTEL

EGLHNHHTTK

GQGLEWIGYI

AVEYCARYYD

VTLGCLUKGY

STWPSQSITC

VFIFPPKIKD

QTHREDYNST

KGSVRAPQVY

NYKNTEPVLD

SFSRTPGK*

VQLQQSGAEL

NPSRGYTNYN

DHYCLDYWGQ

FPEPVTLTWN

NVAHPASSTK

VLMISLSPIV

LRVVSALPIQ

VLPPPBEEMT

SDGSYFMYSK

FIGURE 2

The DNA sequence 01 the OKIS heavy chaln chain as deduced {tom DNA sequencing of cDNA's and.

The signal sequence is underflned.

Also shown is the proteln sequence translated from Ihe major open reading frame.

ARPGASUKMS

QKFKDKATLT

GTTLTVSSAK

SGSLSSGVHT

VDKKIEPRGP

TCVUVDVSED

HQDWMSGKEF

KKQVTLTCMV

LRVEKKNWVE
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CKASGYTFTR

TDKSSSTAYM

TTAPSVYPLA

FPAVLQSDLY

TIKECPPCKC

DPDVQISWFV

KCKVNNKDLP

TDFMPEDIYV

RNSYSCSVVH

3
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21 DEC 1989 . 8 9 2 3 8 7 4·0 

1 QIVLTQSPAIMSASPGEKVTMTCSASSSVSYMNWYQQKSGTSPKRWIYDT 50 
II II IIIII Ill I I I I II I II I I I I I II II II Ill I I I II III I I ll I I 

1 Q I VLTQS.P AIMSASPGEKVTMTCS ASSSVS YMHWYQQKSGTS PKRWIYDT 50 

51 SKLASGVPAHFRGSGSGTSYSLTI SGMEAEDAATYYCQQWS SNP .. FTFG 98 
11 11111 11 I 1111 1111 11111 111111111· 111111111 Il l 

51 SKLASGVPARFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSNPPMLTFG 100 

99 SGTKLEINR 107 
· Ill I I I 

101 AGTKLELKR 109 

HOMOLOGY 92.5% 

UPPER LINE OKT3 VL 

LOWER LINE MOUSE VL SUB GROUP 6 

FIGURE3 
The protein sequence cOmparison of the OKT3 light chain variable region with the Kabat mouse sub 
group 6 consensus sequence (Kabat et al. 1987). 
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51

51

99

101

F1 LE 1"“- 21 DEC 1939
89238710

QIVLTQSPBIHSASPGEKVTMTCSASSSVSYMNWYQQKSGTSPKRWiYDT 50
llIIlillIllilllllllllllliiliilll IIIIHIIHIIHIII

QIVLTQSPAIMSASPGEKVTMTCSASSSVSYMHWYQQKSGTSPKRWIYDT 50

SKLASGVPAHFRGSGSGTSY3LTISGMEAEDAATYYCQQWSSNP..FTFG 98

lllllllll I Illllllllllll llllllllilllllllll Ill
SKLASGVPARFSGSGSGTSYSLTISSMEAEDAATIYCQQWSSNPPMLTFG 100

SGTKLEINR 107

-lill[ I
AGTKLELKR 109

HOMOLOG! 92.5%

UPPER LINE oma vL

LOWER LINE MDUSE Vi SUB GROUP 6

FIGURE 3

The prolsln sequence comparison at the EDI-(TS light chain variable region with the Kabat mouse sub

group 6 consensus sequence (Kabal et a1. 1 98?).
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Fl LED .21 DEC 1989 a 9 2 s s 1 4·0 
· 0Ki3 QVQLQQSGaELJ._:;.!?GASVI\!-':SCKASGY':"FTRYTl-:P.;...VKQR?GQGLEW IGY 5{) 

I I I I Ill II I I I I I I I II I I II : I I I I I II I 1 I II I I 
2A CONS evqlqqsgpelvkpgasvkmsckasgyt ftdyymkwvkqshgks1ewigd 50 

. . 
51 I NPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCAR .. 98 

Il l I I I I I I I I I 1.1 I I II I I I I I I I I I I I I I I I I I I I I I I I 
51 inpnnggt synqkfkgkatltvdkssstaymqlns1tsedsavyycards 100 

99 .YYDDHYCLDYWGQGTTLTVss 119 
111 111 11 1111 

101 ywyfxyywfdywgqgttvt vss 122 Percent Si milar i ty : 78 . 151 

OKT3 QVQLQQSGaEL.ARPGASVKMSCKASG YTFTR YTMHWVKQRPGQGLEWIG Y 50 
111111 1111 111111 111 1111111 I 111111111111111 1 

2B CONS qvq1qqpgae 1vkpgasvklsckasgyt ftsywmhwvkqrpgqglewi gr 50 

51 INPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARY. 99 
I I I I II Ill IIIII lllllllllllllllllllllllllll 

51 idpnsggtkynekfkskat1tvd kss staymqlssltsedsavyycaryx 10{) 

_ 100 ...... YDDHYCLDYWGQGTTLTVss 119 
11111111 11111 

101 yygsssxgyyxyfd ywgqgttlt vss 12 6 Percent Similarity: 81.513 

OKT3 QVQLQQSGaELARPGASVKMSCKASGYTFTRYTMHWVKQRPGQGLEWIGY 50 
111111111 I I 111111 II Ill 11111111 1111111 

2C CONS qvqlqqsgaelvkpgasvklsctasgfnikdtymhwvkqrpeqgl ewigr 50 

51 INPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARYY 100 
I I I I I II Ill I I II Ill I 11111111 111111 I I 

51 idpar.gntkydpkfqglcatitadtssntaylqlssltsedta~yycargy 100 

101 D •. DHYCLDYWGQGTTLTVss 117 
I I 1111111 1111 

101 xxydyyamdywgqgtsvt~ss 121 Percent Similarity: 69.231 

OKT3 QVQLQQSGAELARPGASVKMSCKASGYTFTRYTMHWVKQRPGQGLEWIG'i 50 
1111111111 I I I 111111111 II II I 111111111111111 

SA CONS evqlqqsgaelvragssvlcmsckasgytftsyginwvkqrpgqglewigy 50 

51 INPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCAR .. 98 
Ill Ill II Ill I Ill 11111111111 1111111111 Ill 

51 inpgngytkynelcfkgkttltvdkssstaymqlrsltsedsavyfcarsn 100 

99 YYDDHYC .. LDYWGQGTTLTVSS 119 
II I 1111111111111 

101 yyggsyyfffdywgqgttltvss 123 Percent Similarity: 81.513 

FIGUAE4 
The protein sequence comparison of the OKT3 heavy chain variable region with the Kabat mouse 
s_ub groups 2A, 28, 2C and SA (Kabat et al. 1987) 

. 0 . . 

... 
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=FiLE D 21 DEC 1939 .- 8923371062
0533 QVQLQQSGaELPB?GAS‘EKI~ISCEEASGY‘EFTRETIGIWVKQRPGQGLEWIGYI 50

lHIi‘HH HIHIIIIHIHIHI IIII I IIHI

EA CONS evqqusgpelvkpgasvkmsckasgytftdyymkkaqshgkslewigd 50

51 IfiPSRGYTNYNQKFKDKAT TTDKSSSTAYMQLSSLTSEDSAVYYCAR.. 93

51

99

101

OKT3

23 cows

51

51

100

101

DKT3

2C CONS

51

51

101

101

OKT3

5A CONS

51

51

39

101 yyggsyyfffdngqgttltvss 123

III I I llllll Illll lllllllilll llllillllllill

inpnnggtsynqkfkgkatltvdkssstaqulnsitsedsavyycards

.YYDDHYCLDYNGQGTTLTVSS 119
llllliillili

ywyfxywadngqgttvtvss 122 Percent Similarity:

QVQLQQSGaELARPGASVKMSCKASGYTFTRYTMHWVKQRPGQGLEWIGY
lillll llll IIIJII Illiilllll I IIIEIIIIIIIIIIII

qVqqupgaelukpgasvklsckasgytftsywmhkaqrpgqglewigr

INPSRGYTNYNQKFKDKATLTTDKSSSTAYMOLSSLTSEDSAVYYCARY.
I l l I II III iilll |||l¥§$llili1§|lillllilllll

idpnsgqtkynekfkskatltvdkssstaqulssltsedsavyycaryx

......YDDHYCLBYWGQGTTLTVSS 119

lllllllllllll

yygsssxgyyxyfdngqgttltvss 125 PerCEnt Similarity:

QVQLQQSGaELARPGASVKMSCKASGYTFTRYTMHWVKQRPGQGLEWIGY

Illllilll ll illlll II III Ilillill Illllll
qVqqusgaelvkpgasvklsctasgfnikdtymhkaqrpqulewigr

ruosaomniruqxrxomoimoxssSTAQMQLssLTSEoSwacnm}
I l | l I Ii III I i I! II! Illllllll lflllif 1

idpangntkydpqugkatitadtsantaquIssltsedtaqyycargy

D . .DHYCLD rwGQGTTLTvSs' 117
J I lililll IIII

xxydyyamdngqgtsvtgss 121 Percent Similarity:

QVQLQQSGAELARPGASMSCKASQITETRETMHWVKoRPGQGLEWIér
Ellllillll I l IIIIIillllllll i lllilllllllllll

evqqusgaeloragssvkmsckasgytftsyginkaqrpgqglewigy

IN?SRGYTNQNQKFKDKAEiTTDKSSSTAiMQLSSLTSEfiSAVYYCAR.:
III III 1.1 III I III IIIIIIIIHI IH'IIIJIII III

100

78.151

50

50

99

100

81‘513

50

50

100

10.0

69.231

50

50

98

inpgngytkynekfkgkttltvdkssstaqulrsltsedsavyfcarsn 100

YYDDHYC. .iDYWGQGTTL'Evss 119
If F lllililllllll

FIGURE 4

Sub groups 28. 26 5A (Kabal at at. 1987)
-. ...._,; J_.._;\_ .' - '1
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21 DEC 1989 
8 9 2 8 87 4·0~~ 

Ncoi.Psti .Hindl ii.Psii.Pvui.Xbai.Ciai.Smai.EcoR.IBcll 

pEE6hCMV 
4.72 Kb 

FIGURES 

pBR328 VECTOR 

A map for the EE6hCMV expression vector used in this study 
Only necessary sites are shown •. 
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1:1ng 21 DEC 1989

NcolPsI|.HindllLPlePvuLXbaLCIaLSmal.EcoFLchiI

pBH323 VECTOR
pEEGhCMV

4.72 Kb 
FIGURE 5

A map for the EEshCMV expression vector used in- lhis study
CénlyI necessary sites are shown.
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EcoRI · EcbRI 

EcoRI 
Small fragment 

NeoGENE 
EE6hCMVneo 

\ 

OKT3HEAW 
CHAIN eDNA GENE 

mJA132 

Large fragment 

DNA sequence of OKT3 heavy chain 

EcoRI 
Small fragment 

EcoRI/CIP ~ 
Large fragment ~ 

Hindl ll EcoRI OKTSHEAW 

Only sites relevant 
to the construction 

. are shown 

Not to scale 

HCMV 
PRav'OTER 

Hindi II 

~CHAIN eDNA GENE 

pJA136 

NeoGENE 

FIGURE6 
An outline schematic of the procedures involved In the construction of pJA 136, 

a vector for the expression in eukaryotic cells of the OKT3 heavy chain eDNA gene. 
. . 

. . 

Ita~~ =1. A f3 .. ·1u. :;:~ ::L: ~:4. -·~,. : t · ·t~·· ·Y 
·· ·.~ .. 
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Eoan
EonFtt

OKT3 HEAW

CHAIN CDNA GENE

thBEt

EcoFtl

EooFtl

Small fragment
EchtIrCt P

OKT3 HEAVY Large fragment
Ct-LAIN cDNA GENE

Hindllt EcoFtt
BamHl

HCMV

DNA sequence of OKTS he avy chain
Neo GENE

EEShCMVne-o

[5le

Barn”: Small fragmenl 
\

EooFtIICIP

Large fragment

thdlll Emil“ WHEAW

 
HCMV _ CHAIN deA GENE

mm

m EGDRI
BamHt

Hindlll ‘

Only sites relevant gene
to the construction Mac
are shown

BamHl
Not to scale

r FIGURES '
“a ‘2. An outline schematic of the procadures involved In the construction of NM 36.

a vector for the expression in eukaryotic cells of the OKT3 heavy chain CDNA gene.

F] L E‘ 'D' ":tDEC- 1:939
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EcoRI EcoRi 

EcoAI 
Small fragment 

Hindlll EcoRI 

EE6hCMVgpt 

EcoRI/CIP 
Large fragment 

HCMV 
PROvOTER. 

Hindlll 

Only sites relevant 
to the construction 
are shown 

Not to scale 

Large fragment 

mJA128 

. DNA sequence of OKT3 light chain 

EcoRI 
Small fragment . 

HindiiiEooRI - OKT3 UGHT 
_.._....._...., ,CHAIN eDNA GENE 

Bam HI 

pJA 135 

gptMARKER 

FIGURE7 
An outllne schematic of the procedures involved in the construction of pJA135, 

a vector for the explession in eukaryotic cells of the OKT3 light chain eDNA gene. 

,.. · .. . :. · 

., .. ,i.F· .. I k~~"Q~-~~E,~ ,W 
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3

f/sEcoRl EocFlI 3
DKTS LIGHT

CHAIN EDNA GENE

pHBQ EC:ch

EmFil

Small lragmenl

EcoRIrCI P
Lar e fra men!

EcoRl g g
EooFii-

HCMV

PRCMUTER

  
 

gpt GENE

. DNA sequence of OKT3 light chain

EEBhCMVgpt

EOOFII

33mm Smail fragmentHindll

Eco FWCIP

Large fragment HindlllEooFil: OKTflLlGHT
‘ Cl-WNCDNAGENE

I EcoFll

 
HCMV

PROMOTEH' BarnHl

Hindlil gpt MARKER

Only sites relevant
to [he construction

are shown 33mm

Not to scale .

FIGURE?

An ouuine schematic of the procedures invoked in the construclion of pJAISS.
a vector lor the expression in eukaryotic calls a! the OKTS fight chain cDNA gene.
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4 
. . . . . -: !"! o-v L 

<s. 
•• • • •• ..1 0 3l·[.:J ~ tP>. ?6 0 " ;,...; i 

"-.7 ~7 0 

E 
c 
0 

R 
I 
gaattcccaaagacaaaATGGATTTTCAAGTGCAGATTTTCAGCTTCCTGCTAATCAGTG 

1 ---------+---------+---------+---------+---------+---------+ 60 
CCTCAGTCATAATATCCAGAGGAcaaattgttctca cccagtct ccagcaatcatgtctg 

61 ---------+---------+---------+---------+---------+---------+ 120 
.· 

catct ccaggggagaaggtcaccatgacctgcagt gcca g c tcaagtgtaagttacatga 
121 ---------+---------+---------+------~--+---------+---------+ 180 

actggt accagcagaagt caggcac c t cccccaaaagat ggatt t atgacacatccaaac 
181 --------·-+---------+---------+---------+---------+---------+ 2 4 0 

tggcttctggagtccct gctcacttcaggggcag tgggtctgggacct c t tactctct ca 
241 ---------+---------+---------+---------+---------+----~----+ 300 

caatcagcggcatggaggctgaagatgctgccacttattactgccagcagtggagtag ta 
301 ---------+---------+---------+---------+---------+---------+ 360 

A 
'II 

a 
I 

acccattcacgttc ggc tcggggacaaagttggaaataa accgg 
361---------+---------+--~------+---------+----404 

FIGURES 
Ttle nucleotide sequenoo for the OKT3 light chain variable region and the location of the EcoRI and 

. . A val sites used in 1he oonstruction-of-the·chimaeric·eKT31ight chain gene; 
' • : • • : . 4 :.. • ~ • 
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~ 

FILED 

EcoRI Aval 
AvaltNarl 
Oligonucleotide 

Adapte~ 

mJA 128 

.• 

Variable-region fragment 

8 9 2 8 8 7 4·0 

Narl 

Human Kappa 
Constant 
Region from NW361 

EcoRI 

EcoRI 

pSP65 

I 
l 
.I 

. 1ly sites relevant 
. v the construction 
ne shown A val /EcoRI/CIP 

/ La~ge fragment 

1 
. \ 

! 
! 

I 
! 

- 1 

j 
. . ! 

i 
I 

I 

I 
i 
I 
I 

. I 

! 

_j 
! 

}t to scale 

JA143 EccRI 

FIGURE9 . 
An outline schematic of the procedures involved In the cons~ruction of pJA 143, . 

an Ml3 vector, including the OKT3 chimaeric light chain gene (Version1 ). 
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FILED :-" -«

Avatm art

Oiigonucleotide

Adapter

EcoFtl Mal
N art

EcoFtt-

Human Kappa
Constant

Region from NWSBI
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AGURE 10 
An outline schematic of the procedures involved in the construction of pJA 141, 

a vector for the expression in eukaryotic cells of the OKT3 chimaeric light chain gene (Version 2). 
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1. 

61 

121 

181 

241 

301 

361 

8 9 2 8 8 7 4·0 

E 
c 
0 

R 
I 
GAATTCCCCTCTCC~CAGACACTGAAAACTCTGACTCAACATGGAAAGGCACTGGATCTT 
---------+---------+---------+---------+---------+---------+ 60 

TCTACTCCTGTTGTCAGTAACTGCAGGTGTCCACTCCCAGGTCCAGCTGCAGCAGTCTGG 
---------+---------+--------~ +---------+---------+---------+ 120 

GGCTGAACTGGCAAGACCTGGGGCCTCAGTGAAGATGTCCTGCAAGgCTTCTGGCTACAC 
---------+---------+---------+---------+---------+---------+ 180 

CTTTACTAGGTACACGATGCACTGGGTAAAACAGAGGCCTGGACAGGGTCTGGAATGGAT 
- --~-----+---------+---------+---~-----+------~--+---------+ 240 

~GGATACATTAATCCTAGCCGTGGTTATACTAATTACAATCAGAAGTTCAAGGACAAGGC 

---------+---------+---------+---------+---------+---------+ 300 

CACATTGACTACAGACAAATCCTCCAGCACAGCCTACATGCAACTGAGCAGCCTGACATC 
---------+---------+---------+---------+---------+-------~-+ 3 60 

TGAGGACTCTGCAGTCTATTACTGTGCAAGATATTATGATGATCATTACTGCCTTGACTA 
---------+---------+---------+---------+---------+---------+ 420 

B 
a 
n 
I 

CTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA 
42 1 ---------+---------+---------+---- 454 

FIGURE 11 
The nucleotide sequence for the OKT3 heavy chain variable region and the location of the EcoAI and 

Bani sites used in the construction of the chimaeric OKT3 heavy chain gene. 
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AATTCCCCTCTCCACAGACACTGAAAACTCTGACTCAACATGGAAAGGCACTGGATCTT

——————— ——+————--—--+—_———————+—--———~——+—---—————+»aafi-~——-+ so

TCTACTCCTGTTGTCAGTAACTGCAGGTGTCCACTCCCAGGTCCAGCTGCAGCAGTCTGG
-------—-+-——~-----+-----—-—h+---------+---------+———~—--——+ 120

GGCTGAACTGGCAAGACCTGGGGCCTCAG TGMGATGTCCTGCAAGQCTTCTGGCTACAC
——————— -—+----n————+———————-—+——-------+-————-——-+—---—----+ 180

CTTTACTAGGTACACGATGCACTGGGTAAAACAGAGGCCTGGACAGGGTCTGGAATGGAT
——————— fi-+-----~——-+-———————fi+“-------+«-—————u—+——~——————+ 240

'1;GGATACATTAATCCTAGCCGTGGTTATAC TAATTRCAATCAGMGTTCAAGGACMGGC
---------+-—-------+——--~~—-«+---------+--—-~—-——+--———-———+ 300

CACATTGACTACAGACAAAICCTCCAGCACAGCCTACATGCAACTGAGCAGCCTGACATC
—————————+————-—«--+——-——--—-+---—————-+--—----*-+~---—----+ 350

TGAGGACTCTGCAGTCTATTACTGTGCAAGATATTATGATGATCATTACTGCCTTGACTA
——————— ——+—~———————+—————————+-————————+———--_———+—i————-——+ 420

B
a

I!

I

CTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA

------- -—+—------u~+--—-~—---+--Ffl 454

HGUHE1I

The nucleotide sequence for the _0KT3 heavy chain van'abla region and the location of the EcoHI and
Bani sites used in the construction of the chlmaefic ours heavy chain gene.
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An outline schematic of the procedures involved in the construction of pJA 179, 
a vector for the expression in eukaryotic cells using the GS amplification 

system of the OKT3 chimaeric light chain gene (Version 2). 
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An outline schematic of lhe procedures involved in the construction of pJA 179, 
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43--
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; -~· - ~ -~ Non-glycosylated L chain 

20~ 

14-

Fig 19. ·Effect on glycosylation of the presence of tunicamycin 
during cell g_rowth 

Reducing SDS-PAGE of 
3 S labelled antibody produced in the absence 

(lanes A ,8, D) or presence (lanes C & E) of tunicamycin. COS cells were 
· transfected and medium replaced after 24hrs by medium with or without 

tunicamycin. Antibody was recovered from culture supernatants by 
protein-A Sepharose precipitation. after 48hrs further incubation. 

Key: 
A. - clcH 872.3 control 

B. - cL*cH • Tunicamyc~n 
C. ~ cL*eH + Tunfcamycin 
D. - clcH .. Tunicamycin 
E. - clcH + Tunlcamycin 

NB: cL* - chimaeric light chain version 1 
cL - chimaerlc light chain version 2 
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Fig 19. Effect on glycosylation of the presence of tunioamycin

during cell growth

Reducing SOS-PAGE of 3% Iabelled antibody produced in the absence
(lanes A .B. D) or presence (lanes 0 a E) of tunicamycin. COS cells were

lransfeoted and medium reptaced after 24hrs by medium with or without

tunicamyoin. Antibody was recovered from culture supernatants by

protein-A Sepherose precipitation. after 4Bhrs further inaubetion.

Key:
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NB: cL‘ - chimeeric light chain version 1
cL - chimaeric light chain version 2
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key) notes the spatial tocation of each residue side chain (derived by examination of resolved

structures from Xray crystallography analysis}. Residues in bold type refer to amino acids which

differ from the residue found at that position in the consensus sequence for the species subgroup

to the anew to. mouse sub group 6 for the OKT3 sequence and human sub group
:_. {‘1‘ eye-a:

the; '“ f hhegqfinm
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23 26 32 35 N39 43 

RES TYPE SESPs"S3S$S~sSSsSpSpS?s?SEbS3ssBe?i?Ipiesss 

Ok t 3 vh QVQLQQSGAELAR?GASVKMSCKr.SGY7FTR YTl·1HWVKQRPGQ 

KOL QVQLVESGGGVVQPGRSLRLSCSSSGFIFSSYAMYWVRQAPGK 

? ?? 

w***w* CDRl (LOOP) 

***** CDRl (KABAT) 

52 a 60 65 N N N 82abc 89 

RES TYPE IIeippp"ssssssss"ps"pSSsbSpseSsSseSp"pSpsSBssS"ePb 

Okt3vh GLEWIGYINPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAV 

KOL GLEWVAIIWDDGSDQHYADSVKGRFTISRDNSKNTLFLQMDSLRPEDTGV 

?? ? ? ? ? 

************ CDR2 (LOOP) 

* ** *** ** ********** * CDR2 (KABAT) 

92 N 107 113 .-
RES TYPE PiPIEissssiiisssbibi*EIPIP*spSBSS 

Okt3vh YYCARYYDDHY ....... CLDYWGQGTTLTVSS 

KOL .YFCARDGGHGFCSSASCFGPDYWGQGTPVTVSS 

***************** CDR3 (KABAT/LOOP) 

KEY TO RES TYPE 

N NEAR TO CDR (FROM X RAY STRUCTURES) 

P PACKING 

S SURFACE 

I INTERFACE 

A PACKING/PART EXPOSED 

B BURIED NON PACKING 

E EXPOSED 

* INTERFACE/PART EXPOSED 

? AMINO ACIDS WHICH MAY NEED TO REMAIN AS MOUSE IN CDR GRAFT 

FIGURE 21 

? 

The alignment of the OKT3 heavy variable region amino acid sequence with that of the heavy 

variable region of the human antibody KOL. Above the sequence the residue type (defined in the 

key) notes the spatial location of each residue side chain (derived by examination of resolved 

structures from Xray crystallography analysis). Residues in bold type refer to amino acids whiCh 

differ from .the residue found at that position in the consensus sequence for the species subgroup 

to which the ~~·r~y belongs.ie. mouse sub group 28 for the OKT3 sequence and human sub group 

3 to;Jtr~~f~~~~~:;":.. ·.•· . .. . . . . . ... . . . . . . ... 
rrt --- · s:f a ? .o !j ~ .. A. 
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KEY 

LINE 
LINE 

LINE 
LI NE 
LI NE 
LINE 
LINE 

. ~; .. ?::·cA.~GG7-\ r. .. :~SAGC?GG ~:c:-T:-:Tc~ :'C:':'CC:'GTC AGT;:._;C":ACA 
-.. · GGTGTCC.;C.:' CCCr.~GT:'C.~ GC":'~~~:;GJ..~ :-C:'G~A:;Gt;G GAGTCG7CCA 

26 27 28 29 ::J 
G 'i T r :' 

lOl GCCTGGAAGG TCCCTGAGAC TGTCTTGTTC TTCTTCTGGA TACACATTCA 
o ligo JA83- 44 cct a~gtgtaagt . .. 

31 32 33 34 35 
D H A M Y W 

PROBE J A88 - 45 
G Y. T F 

151 CAGACCACGC TATGTACTGG GTCAGACAGG CTCCTGGAAA GGGACTGGAG 
**** * " oligo JA88- 40 c . .. 

. . . gttctatgtg atacgtgacc cagtctgtcc 5 ' Rl l 98 
gttctatgtg atacgt 5' R1197 
TRY T MHW 

50 5 1 5 1 52a 53 5 4 55 56 57 58 59 60 6 1 62 
Y I S P G N D D I K Y N E K 

201 TGGGTCGCTT ACATCTCTCC TGGAAATGAC GACATCAAGT ACAATGAGAA 
*** It * * * ** * * * * 

. .. acccagcgaa t gtaattagg a t cgtctcct atgtgtttaa t g ttagtctt.;. 
· PROBE J A88 - 41 ·gg atcgt ctcct a t gtgttt a 5 ' R1 153 

Y I N P S R G Y T N Y N Q K 

63 64 65 66 
F K G R 

251 GTTCAAGGGA AGATTCACAA TTTCTAGAGA CAATTCTAAG AATACACTGT 
** 

... c a agttcctg tctaagtgt t aaagatc 5 ' Rll52 . 
F K D R 

301 TCCTGCAGAT GGACTCACTC AGACCTGAGG ACACAGGAGT CTACTTCTGT 
o l i go J A8 8- 42 tgaa gaca 

95 96 97 98 9.9 100 a b 101102 
s y y G H D y 

351 GCTAGATCCT ACTACGGCCA c . ..... .. . GACTACTGGG GCCAAGGTAC 
* * .... *** *** **"' 

cgatct atga tgctgctggt gatgacagac ctgatgacc c cggtt 5' 
PROBE JA88 -43 a t gctgctggt gatg 5' R1 155 

y y D D H y c L D y 

40 1 CCCGGTCACC GTGAGCTC 

1 
2 
3 
4 
5 
6 
7 

AMINO ACID SEQUENCE NUMBERS {KABAT NOMENCLATURE) 
AMINO ACID SEQUENCE OF B72 . 3 GH341VH REGION (PARENT) 
NUCLEOTIDE SEQUENCE OF J A148 (B72. 3 GH341 PARENT SEQ) 
* LOCAT I ON OF POINT MUTATIONS 

NUCLEOTIDE SEQUENCE OF MUTAGENIC OLI UGONUCLEOTI DES 
NUCLEOTIDE· SEQUENCE OF PROBE OLIGONUCLEOTIDES 
AMINO ACID SEQUENCE OF MUTATED SEQUENCE (GH3 41 OKT3) 

FIGURE22A 

R1154 

The DNA sequence of the 872.3 grafted heavy (gH341) sequence (J Adair and A Docherty 
unpublished) and the sequences of ollgonudeotides necessary to replace the CDR regions with OKT3 

. · COAs ~nd t?. a~ ~s sp2~~ficp~?bes for the desired alterations. 
·.'.···· •'( ··. : .. ._ . 

. . ... 
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KEY

LINE
LINE

LINE
LINE
LINE
LINE

LINE

unpublished) a

lpl|aIn

101

201

251

301

351

401

ucnu1fi1uNIH

"I-Txr-ufi Harv-— s—n—r- a-u-‘a v- ‘r-v-r 5'1"“!- -n mr—I—nn—u mp- 14- 1‘1me
hfl-;uh.uud “*JJAGL-GJ J.C._._TC1 .u-‘uu.G1C EuTnnu-ACA

FHAJ Fp-npmm nurnnAn A qnmpnun r+pn_r
GU4JJCCAC: CCChuu1_CA Gu+JU+¢c5u .L-UVHJGEG Gfiuawu-uCE

$5

26 27 28 29 33
G I T r T

GCCTGGAAGG TCCCTGAGAC TGTCTTGTTC TTCTTCTGGA TACACRTTCA

oligo JASB—fid cct a:gtgtaagt
PROBE JESS-45

G I T F

31 32 33 34 35
DHAMYW

CAGACCACGC TATGTACTGG GTCAGACAGG CTCCTGGAAA GGGACTGGAG‘kr*** #

gttctatgtg atacg: 5' R119?
T R Y T M H w

50 51 51 523 53 54 55 56 57 58 59 60 61 62
Y I S P G N D D I K I N E K

TGGGTCGCTT ACATCTCTCC TGGAAATGAC GACATCAAGT ACAATGAGAA
kit 3 t It *i i ** k

PROBE JA88—41 'gq atcgtctht atgtgttta 5' 91153
1' INF SRG 11M! NQK

63 64 65 66
F K G R

GTTCAAGGGA AGATTCACAA TTTCTAGAGA CAATTCTAAG AATACACTGT**

.caagttcctg tctaagtgtt aaagatc 5' R1152
F K D R

TCCTGCRGAT GGBCTCRCTC AGACCTGAGG ACACAGGAGT CTACTTCTGT

oligo JESS-42 tgaagaca

95 96 97 99 99 100 a b 101102

3 y I G H I D Y
GCTAGATCCT ACTACGGQCA c ........ GACTACTGGG GCCAAGGTAC* * *- t**x*tx**

oligo JA88-40 c...

..gttctatgtg atacgtgacc cagtctgtcc 5‘ R1198

.ECccagcgaa tgtaattagq atcgtctcct atqtgtttaa tgttagtctt...

cdatctatga tgctgctggt gatgaCagac ctgatgaccc cggtt 5' R1154
PROBE JA88~43 a tgctgctggt gatg 5' R1155

C L D I9 y D D 9 r

CCCGGTCACC GTGAGCTC

AMINO ACID SEQUENCE NUMBERS {KABAT NOMENCLATURE)

AMINO ACID SEQUENCE OF 372.3 GH341VH REGION (PARENT)
NUCLEOTIDE SEQUENCE OF JA148 (372.3 GH341 PARENT SEQ)

* LOCATION OF POINT MUTATIONS

NUCLEOTIDE SEQUENCE OF MUTAGENIC OLIUGONUCLEOTIDES

NUCLEOTIDE SEQUENCE OF PROBE OLIGONUCLEOTIDES
AMINO ACID SEQUENCE OF MUTATED SEQUENCE (GH341 OKTB}

HGUHEEEA

The DNA sequence of the B?2.3 graflad heavy [9H341) sequence (J Adair and A Docherzy
nd the sequences of oligonudeotides necessary to replace the GDR regions with OKTS

' 0.085 99.9 19.99! as_..sp§s=_ific_pr9bes 9' the desired alteration5~ '

r1 r1 ’3 f] (h '1 11.11
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i 
'l 

Xbal 

; 

. ! 

EE6hCMVgpt 

( ·. 

' ~ 

EcoRI/Bcii/CIP 

·! Only sites relevant 
' ' the construction 

_:e shown 

Hind Ill 

mJA 148 Xbal 
Bam HI 

!SITE DIRECTED MUTAGENESIS 
TO REPLACE 3 CDRS . 

EooR1 Xhol 
.....----.;._-:xbal . 

mJA154 

OKT3gH341 
gene 

Xbal 
BamHI 

I EcoRI/BamHI + small fragment 

OKT3gH341 
.,.-F=:::::...-Xbal gene 

-::. Xbal 

pJA164 . BamHI 

gptMARKER 

FIGURE22B i 
I 

i 
! 

An outline schematic of the procedures involved in the construction of pJA 164, 
a vector for the expression in ·eukaryotic cells of the OKT3 

. I 

! 
~ 

J 
' . 

F.I LED 
. .:;. ~ . . 

gH341 COR grafted heavy chain gene. 

~8-· 0 ·2 9 8··.-7.'-4JL9 : ~ . . : U .~ ...... ·:··-.... ·:·:: 
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Eco?“ hot Xbal

672.3 91-1341

gene

 

 Xbal

Barn HI

SITE DIRECTED MUTAGENESIS

 

 

HCMV TO REPLACE 3 CDRS
PROMOTER

EooFH Xho'
Xbal

EEBhCMVgpt omega-1341
gene

1 Hind!”
' Xbal

BamHl

EcoRIIBciHCIP EcoRuBamHl

lama“ fragment
Xbal

EooRthol 0KT39H341

HOW Xbal gene
PROMOTEFI

_Xbal
. BamHl

1.. . Hindlll

-: Oniy sites relevant gptMAFIKER

-.'e shown
 r lhe construction

FIGURE 22E!

An outline schematic of the procedures involved in the construction at pJA164.

a vector lor the expression In eukaryotic cells of the OKTS

gH341 CDH grafied heavy chain gene.

FIEED _ figupsc I989
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i 
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I 
I 

--1 
1 

' ! 

='· - _; ~ I 

Jr:C ZAl< SEQ 
~1 

s : :;::.:._: s:: : 
- :·: s ,., v L L s 

?.1383 2 GCGGCGGTGGTACCT:-r.:CTCGACCCAGA.!..AGAGAAGAAGGAC 

!U534 
:l.l59 5 

~1540 
Rl095 

Rl385 
R1590 

R15 91 
R12 58 

4 

5 
6 

t-:.;'!'URE V.:t 

~ T G V n S Q V Q L V 
ACTACAGGTGTCC.!~,C'?CCCl-.GGTTCAGCTGGTG 

AGTCATTGATGTCCACAGGTGAGGGTCCAAGTC 

q S G G G V V Q P G 
cAGTCTGGAGGAGGAGTCGTCCAGCCTGGA 

GACCACgTCAGACCTCCTCCTCAGCAGGTC 

R S L R L S C k a 
7 AGGTCCCTGAGACTGTCTTGTaaggct 
8 GGACCTTCCAGGGACTCTGACAGAACA 

S G Y T F T R Y T M H 
9 TCTGGATACACCTTCACTAGATACACAATGCAC 

10 t tccgaAGACCTATGTGGAAGTGATCTATGTGTTACGTGACCCAG 

W V R Q A P G K G L E . W i 
11 TGGGTCAGACAGGCTCCTGGAAAGGGACTCGAGTGGat t 
12 TCTGTCCGAGGACCTTTCCCTGAGCTC 

-Xhoi-

g Y I N P S R G Y T N Y 
R1586 13 ggaTACATTAATCCTAGCAGAGGTTATACTAACTAC 
R1587 14 ACCtaacctATGTAATTAGGATCGTCTCCAATATGATTGATG 

N Q K v K D R 
AATCAGAAGgtgAAGGACAGA 
TTAGTCTTCcacTTCCTGTCTAAGTGT 

F T · I S t D k S K s T a 
R1599 15 TTCACAATTTCTactGACaaaTCTAAGagcACAgcc 
R1600 16 .TAAAGAt gaCTGtttAGATTCtcg 

F L Q M D S L R P 
R1106 17 TTCCTGCAGATGGACTCACTCAGACCT 
R1601 18 TGTcggAAGGACGTCTACCTGAGTGAG 

E D T a V Y y C A 
R1.6 80 19 GAGGATACCGccGTCTAtTatTGTGCT 
R1681 20 TCTGGACTCCTATGGCggCAGATaAta 

33 
33 

30 
30 

27 
27 

CDR1 
33 
45 

39 
27 

CDR2 
5 7 
69 

36 
24 

27 
27 

27 
27 

R Y Y D 0 H Y C L D Y W CDR3 
R1426 21 
R1427 22 

Rlll4 23 
Rll15 24 

AGATATTACGATGACCACTACTGTCTGGACTACTGG 36 
ACACGATCTATAATGCTACTGGTGATGACAGACCTGATGACCCCGGTT 48 

G Q G T P V T V S S a 
GGCCAAGGTACCCCGGTCACCGTGAGCTC 

CCATGGGGCCAGTGGCACTCGAGTCGA 
>CH1 DOMAIN 

29 
27 

, . 
-:.: 

FIGUAE23A 
. The sequences of o6g()nuCteotides necessary to construct, by oligonucleotide assembly procedures, 

. the.~~~,.9'25.~~~~~,~~t.'!~~-A g~ne. Above the nucl~otide sequences .are s~own the peptide sequences 
· ~ bY the ollgonucteOtides. lower case nucleottde and amino actd reSidues show differences 

. ;,d~;;~' / ·~·~~!!~:~~~::~!!~::;:_to the:.H34,~ sequence ~eeJ: ~>~ . ~- .:; ~ 
1
, -,.n 
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u111-—.—.-I-u“a....w
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I... ..__

31599
R1600

31106
R1601

R1580

R1581

R1426

3142?

12.1114
31115

THE-SQquerIces pf ofigonudeniides neces 5a

 

nu$

th-in]

mm

'03--J

11
12

13
14

15
16

17

18

19
20

21
22

23

24

EEZAK SEQ 52212; 53:
M a w s H v E L ? F L s v

EATTCGCCGCCACCLM. : w 1'"—‘:cr'~"'""'— wfiwfifiw‘r “*“fimn 
GCGGCGSTGGTACCTTEC TCGACCCAGAAAGAGAAGAAGGAC

I'QTURE UH
T T G V 5 S Q V Q L V

-TA A FT-T A“? .CAGGTTCAGCTGGTG 33
AGTCATTGATGTCCACAGGTGEGGGTCCAAGTC 33

q s G G G v v Q P G
cAGTCTGGAGGAGGAGTCGTCCAGCCTGGA 30

GACCACgTCAGAtCTCCTCCTCAficAGGTC 30

R a L R L s .c k a

AGGTCCCTGAGACTGTCTTGTaaggct 27
GGACCTTCCAGGGAETCTGACAGAACA 21

S G E T F T R Y T H H CDRl
TCTGGRTACACCTTCACTAGATACACAATGCAC 33

ttCcgaAGACCTATGTGGAAGTGATCTATGTGTTACGTGACCCEG 45

w v R Q A P G K G L 3' w i

TGGGTCBGACBGGCTCCTGGAAAGGGACTCGHGTGGEtt 39
TCTGTCCGAGGACCTTTCCCTGAGCTC 2?

“Khal-

g y I N P s R G x T N Y
ggaTACATTAATCCTAGCAGAGGTTATACTAACTAC

ECCtaacctATGTMTTAGGATCGTCTCCAATATGATTGATG

N Q K v K D R - _ . cans
AATCAGAAthgAAGGACAGA ' 57
TTAGTCTTC c: acTTCCTGTCTAAGTGT 6 9

F I- I S t. D k S K 5 'I' a

TTCACAATTTCTactGAGaaaTCTAAGagcACchc 36

EAAAGAtgaCTGtttAGATTthg 24

F L Q M D s L R P
TTCCTGCAGATGGACTCACTCAGACCT 27

TGTcggAAGGACGTCTACCTGAGTGAG 2?

E D T a v T y C- A
GAGGATRCCGC cG‘I'CTAtTatTGTGCT 2'!

TCTGGACTCCTATGGngCAGATaAta 27

' R r Y n n H Y c L D E w cnn3

AGATAITACGATGACCACTACTGTCTGGACTBCTGG 36
ACACGATCTATERTGCTACTGGTGATGACREACCTGATGACCCCGGTT 45

G‘ Q G T P V T V s s a
GGCCAAGGTACCCCGGTCACCGTGAGCTC 29

CCATGGGGCCAGTGGCACTCGAGTCGA 2?
)CH1 DOMAIN

HGUHEEEA

 

 

\ .plar‘ '-‘--‘-

pargqta'méwazq: sédflefifi'éfiééfiifi'zfl}. _ .-
~- . {I :1 {I €3.51 '1 .fl

 

_ ry lo-oonstrucl. by nligonucleafide assémbfy procedures,
1h!“-Iggne.Abovqlhp nudeotidp semences are shown lhB peptide sequences

-- ' ' b9 1h}! 6!!gi§hfielé3fidea.-Lower casa nudeofida and amino acid residues show differences
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I 
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I 
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r . ' 
I 

EE6hCMVgpt 

EcoRI/Bcii/C I P 

Only sites relevant . 
the construction 

-. e shown 

)TTO SCALE 

Hind Ill 

EcoRI Xhol Sacl 

~L----' __ __J· t-1 
OKT3 kgH341A 
GENE ASSEMBLY 

HUMANigG4 

pJA185 

Salt 

FIGURE 238 

Sac! CCNST ANT REGICN 

pRB36 

Bam I Xbal 

/ aci/BamHI / :~all fragment 

OKT3gH341A 
gene 

~Xbal 
~ BamHI 

Bglll 

gptMARKER 

ffi\E 

An outline schematic of the procedures involved in theconstruction of pJA 185, · 
a vector tor lha expression in eukaryotic cells of the OKT3 

gH341 CDR grafted heavy chain gene. 

FI LE.D 
::·. 

2 i n~c ~·~~. 
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Xhol

ems kgHSdIA
GENEASSEMBLY

HUMAN 1964
CONSTANI' REGION

GENE

EEBhCMVgpt Sac!

 
Bglll

 
Econuecmcw

Bam I Xba!

SecllBamI—il

small fragment

l
OKT3gH341A

 gene
Xbal

BamHI

I 39111

gpt MARKER

Onty sites relevant

the conslruclien San BemHl
me shown

. 3T TO SCALE

FIGURE 238

An outline schematic of the procedures involved in theconstruclion of pJMBS.

a veclor ID! the expression in eukaryegic cells a! the OKT3
9H341 CDR grafied heavy chain gene.
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LANE 

Mol wt (kd) 

9 4,:._ 

67-

43-

6S6l J30 l Z Fl LED 

A 8 C 0 E 

8 9 2 8 8 7 4·0 

•• ... 
• -HEAVY CHAIN 

.. . -

30-: --. - -LIGHT CHAIN · 

20-

14-

Fig 24a. Effect on antibody expression of the presence of a "Kozak 
consensus sequence'' immediately preceding the gl gene. 

Reducing SDS-PAGE of 
35 

S labelled antibody purified from a COS cell transient 
expression experiment by Protein A-Sepharose precipitation. 

KEY: 
A ... gl221 ·cH 
B ... gLK221 cH 
C. - gl221 A cH 
D. • gli(221A cH 
E. -· Mock transfection 
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FILED 21 DEC 1989 

8 92 8 8 7 4·0 
ng.'ml 

4000 

3000 

2000 

1000 

0 
.· gl221 cH gl221A cH clcH 

Construct . 

blank 

• -Kozak 

~ +Kozak 

Fig 24b. Effect on antibody expression in the presence of the Kozak 
consensus sequence immediately preceding the gl gene. 

Yield of antibody (ng/ml) from COS cell transient expression 
experiment. 

· .. ··: .· 
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·.· , .::.: ""·': ~ -· ·>¥~~~:~"~sn~:~~~(·=· ,?i~(0.·""' .. · .. ... 
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FILED 21 OEC 1989 8 92 8 3 7 4·0 
8 

00 

0.15 

0.10 

0.05 

0 .00 J: J: J: :t :I: J: 0.0 .., 
(,) 0 (,) o . (,) ...: 

:r :I: ..J ..J (,) 

(,) 0 ~ .., 
c;:j ~ C) (..') (,) 0 

...J 
,.... 0 - - E 

0 ~ w 0 (") 1:\1 N N N (") - - E 1- ....1 N C\l N C\i (") - N <D ::.:: 0> ...J ...J ...J " 1- 0 0> 0> 0> CD ::.:: ::.:: 
0 ...J Construct 01 

Construct 

Fig 25. Ant igen binding data for gL series genes 

I ·. 1 Culture supernatants from COS cell transient expression experiments. Various 
. j combinations of gl ·and cH genes were tested for binding to Hut 78 cells. 

:. j 
-I 

·i 
. i Chimaeric 872.3 or chimaeric 61 E71 was used as a negative control 

For codes to genes see table 1. 
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FILED
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0.05

  

      
0.00 ' :1:
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u 0 E f? 1:! w- '4'. E0 (.3 u a
fl 4:: LIJ 0 g 3 E E R? ('2
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o at} ConstructConstruct

Fig 25. Antigen binding data for gL series genes

Culture supernatants from COS cell transient expression experiments. Various

combinations of gL and CH genes were tested for binding to Hut 7‘8 cells.

Chimaeric 872.3 or chimaeric 61E71 was used as a negative control

For codes to genes see table 1.
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3o--_ ---- - LIGHT CHAIN 
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Fig 26. Effect on antibody ~xpressfon of the presence of a "Kozak 
consensus sequence" immediatly preceding the· gH gene. 

Reducing SDS-PAGE of 
3i3 labelled. antibody purified from a COS cell transient 

expression experiment by Protein A-Sepharose precipitation. · 

KEY: 
A. • gH331 ct.. 
B. • gHK331 cl 
C. - gH341 cl 
D. - gHK341 cl 
E. ... Mock ·• tri:li1Sfectlon 
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43—-

Fig 26. Effect an antibody expression at the presence of a "Kozak

consensus sequence" immediatly preceding the 9H gene.

Reducing SOS-PAGE ef 3% labelled antibody purified from a 008 cell transient
expression experiment by Protein A-Sepharose precipitation-

KEY:

A. - gH331 at.

B. « QHK331 GL

c. - gH341 cL

D. - gHK341 cl.

E. -- Mock t'ra'hsiection
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Mo! wt (kd) 

94- -

67- · -
43-

30--
.· 

20-

14-·-

- _. - - • • • -Heavy chain 

.. .. • • -Light chain 

---
Fig 27. Expression of gH chain genes with cl chain 

Reducing SDS-PAGE of 35S labelled antibody produced from COS cell 
transient expression experiment. Antibody was recovered from culture 
supernatant by binding to polyclonal anti-human F:(ab')2 and then by 
precipitation with Protein A-Sepharose. 

KEY: 
A. clcH OKT3 
B. gHK121 cl 
C. gHK131 cL 
D. gH141 cl 
E. gH321 cl 
F. gH331 cl 
G. gHK331 cl 
H. gH341 cl 
I. . gHK341 cL 
J. gHK3418 cl 
K. gHK341A cl 
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43——

30"- " - - - —nght chain

2'0—

- _, 4—- m
14—-— "' '—

Fig 27. Expression of 9H chain genes with cL chain

Reducing EDS-PAGE of 35s labelled antibody produced from 003 can
transient expression experiment. Antibody was recovered from culture

' supernatant by binding to polyclonal anti-human F(ab')2 and then by
precipitation with Protein A-SepharoSe.

KEY:

A. chH OKT3

B. gHK121 cL

C. gHK131 cL

D. gH141 cL

E. gH32-1 cL

F. 91-1331 cL

G. gHK331 cL

H. gH341 cl.

1. .QHK341 cL

J. gHK341B cL

K. gHK341A cL
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l . ...... - 2 t m:c 1989. 

1. COR GRAFTED LIGHT (gl) WITH MOUSE (mH) OR CHIMAERIC (cH) HEAVY CHAIN GENES 

GENE COMBINATIONS 
gl121 cH 

Kgl121A cH 
gl221 cH 

Kgl221 cH 
gl221A cH 

Kgl221A cH 
gl221 B cH 

Kgl221B cH 
gl221C cH 

Kgl221C cH 

ANTIGEN BINDING 

+ 

+I· 

+ 

+ 

+ 
+ 

EXPRESSION 
+ 

+ 

+ 
++ 

+ 

++ 

+ 

++ 
+ 
++ 

2. CDR GRAFTED HEAVY (gH} WITH MOUSE (ml) OR CHIMAERIC (cl) UGHT CHAIN GENES 

GENE COMBINATIONS ANTtGEN BINDING 
KgH121 ml notdet. 
KgH121 cl · notdet. 
KgH131 ml notdet. 
KgH131 cL notdet. 
gH141 · ml 

,.gH141 cl 
gH321 cL 
gH331 cl 

KgH331 cl 
gH341 ml + 
gH341 cl +1-
~gH341 cl +1-
KgH341A CL + 
KgH341B cl + 

3. FULLY CDR GRAFTED ANTIBODY 

GENE COMBINATIONS 
Kgl221A KgH121 
Kgl221A KgH131 
Kgl221A gH141 
Kgl221A KgH331 
Kgl221A gH341 
Kgl221A KgH341 

· Kgl221A KgH341A 
Kgl221A KgH3418 

ANTIGEN BINDING 
notdet. 
notdet. 
notdet. 
notdet. 
notdet. 
notdet. 
+ 
+ 

EXPRESSION 

+I· 
+I-
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

EXPRESSION 

+ 
+ 

KEY L LIGHT CHAIN GENE (SEE TABLE 1 FOR NUMBER CODE) 
H HEAW CHAIN GENE 
m lvOJSE 
c CHIMAERIC 
g CDR GRAFTED 
K PRESENCEOF.KOZ.AJ< CXN)ENSt.JSSE~E 
not det. NOT DETERMINED (EXPRESSION LEVElS TOO LOW) 

TABLE2 . 
A summary of the expression and. antigen binding data for the 

.. . ~ . . . . · CDBJ~.~~:~ed ge_n~s ~nstructedJn ~-~~ st~ , ~ 
)_~·.: ~::.::: :)>·~-- ~ . ,,;·:;~~~i~1~t~i~~tt~f~;.,.::. ·~~;;' 

... ---··- ·-·-. ·- ·- ··-··-. --·- - -· 
::~~:::·.0,~.,~· , .·:.~ .. ·.~!. ·.~ :.: ... ':' , # . ~~!· .. J'. J><; ~· '': ~· .· . . .. ·• ~.:.~.~ .·.:·: • 

·--· -- .,.,_ - -0-MO--
•' ·, 

I , _, ·~..,h : o o ,I • 'l,'o, . • • 
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GENE OOMBINATIONS

2. CDFI GRAFTED HEAVY {9H} WITH MOUSE (mL) OR CHIMAERIC (CL) LIGHT CHAIN GENES

GENE OOMBINA'I'IONS

D 2! {EC 2-989

9L121 CH

KgL121A cH

91.221 cH

KgL22l cI-I

gL221A d-l

KgL221A CH

gL221B cH

KgL221B CH

gL22iC cH
KOLZZIG CH

KgH121 mt.

ANTIGEN BINDING

ANTIGEN BINDING

KgH121

KgH131

KgH1 31

gH141

,gH141
gH321

gH331

KgH331

gH341

gH341

KgH34I

cL

KgH341A cl.

KgH3413 cL

a. FULLY con GRAFTED ANTIBODY

GENE Comemnons

LIGHT CHAIN GENE (SEE TABLE. 1 FOFI NUMBER CODE)

1-

+£-

noI det.
not de:.

not det.

no! del.

3925&a%v
1. CDFI GRAFFED LIGHT {ng WITH MOUSE {mH} OR CHIMAEFIIC {CHI HEAVY CHAIN GENES

EXPRESSION
1.
1-

+

H-
,,

+4-

+

++

+

+1-

EXPRESSION

++++++++;;_3:-~_'
EXPRESSIONANI'IGEN BINDING

KgL221A KgH121 noldet.

KgL221A KgH131 noldel.
KgL221A gH14‘l notdel.

KgL221A KgH331 not del.

KQLZZIA gH341 noldel.

Kngzm Kai—H341 not det.

KgL221A KgH341A +

KgL221A KgH341B 4-

KEY L

H HEAWCHANGEN‘E

111 NOTES

c CHIMAEFIIC
g CDRWIED
K PRESEQCEOFKOZPKOONSEQSUSSEQBICE

 
 

NOT DETERMINED (EXPRESSION LEVELS TOO LOW}

TABLE 2

A summary of the expression and antigen binding dala for the

coagfilfied genes consigned In [his study _
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l1DEC \989 8 9 2 8 8 7 4·0 
ANTIGEN BINDING ng'ml 

ANTIBOD Y 
PRODUCTION 

500 

400 

300 

200 

100 

OKT3 gH341 cl 8 72.3 . mock 
clcH clcH 

0 OKT3 gH341 cl 872.3 mock 
cLcH cl.cH 

Construct Construct 

Fig 28 Ant igen binding assay for gH341 c l gene combinat ion. 

Culture · ~upernatants from COS cell transient expression experimenfs were 
tested for binding to. Hut-78 cells (panel A) and for yield of assembled 
antibody (panel B). Chimaeric 872.3 was included as a negative control. 

Note. Poor expression of gH341 cl gene combination_ 
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39288744]
ANTIBODY

PRODUCTION

21 DEC 1939

ANTIGEN BiNDING “gm,

    300

200

100

OKTS H341 cL 372.3 . mock ' ' "
eLcH g chH 0 ems gl—l341 cL ens mock

chH chl-l ‘

Construct cons‘mct

Fig 28 Antigen binding assay for gH34‘l CL gene combination.

Culture supernatants from COS cell transient expression experiments were

tested for binding toll-lutv78 cells (panel A) and for yield of assembled

antibody (panel B}. Chimaeric 872.3 was included as a negative control.

Note. Poor expression of gH341 CL gene combination.
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Fig 29 Antigen Binding assay for grafted OKT3 combinations 

Culture supernatant from COS cell transient expression experiments 
were tested for yield of assembled antibody (Panel A) and for binding 
to Hut 78 c.ells (Panel B). Chimaeric 872.3 was included as a negative 
control. Panels show level of antibody produced and resultant antigen 
binding for various c.:>mbinations of heavy and light chain genes 
cotransfected into COS cells. 

-" () 
0 
:! 

N8: In panel 8 binding data has been normalised so that the level of binding 
872.3 is set to zero. 
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Fig 29 Antigen Binding assay for grafted OKTG combinations

Culture supernatant from COS cell transient expression experiments

were tested for yield of assembled antibody (Panel A) and for binding

to Hut 78 cells (Panel B). Chimaeric 372.3 was included as a negative

control, Panels show level of antibody produced and resultant antigen

binding for various combinations of heavy and light chain genes
cotransfected into COS cells.

MB: in panel B binding data has been normalised so that the level of binding

872.3 is set to zero.
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Mol wt (kd) 

9 4-

A B C 0 
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E 
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. . X., . • . 8 '5Z. 4"'f! a 1 4 ·o ... ' u ': 
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-43 
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-20 

_..;__1 4 

Fig 29c. gH341 series cotransfected with cl and gLK221 A 

Key: 
A. cl cH OKT3 
B. gHK341 cl 
C. gHK341A cl 
D. gHK341B cl 
E. gHK341 gLK221A 
F. gHK341A glK221A 
G. gHK341B glK221A 
H. Mock transfection 

·' 
.... ; ' ~· · ·· . . --- ---· r-- ·- .... ····-~ · . 
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Fig 29c. QH341 series cotransfected with cL and gLK221A

Key:
A. cL cH OKTS

B. gHK341 cL

C. gHK341A cL

D. gHI-(341B cL

E. QHK341 gLK221A

F. gHK341A gLK221A

G. gHK341B gLK221A
H. Mock transfection
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