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• • Application No. _ Applicant(s) 

081146,206 Carter et al. 

Office Action Summary Examiner 

Patrick Nolan 

Group Art Unit 

1816 

IX! Responsive to communication(s) filed on Dec 3, 1996 
~-~--------------------------

0 This action is FINAL. 

D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 

in accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 O.G. 213. 

A shortened statutory period for response to this action is set to expire 3 month(s), QF it:iirt1 ae9s, urhjche><&r 

~er, from the mailing date of this communication. Failure to respond within the period for response will cause the 

application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 

37 CFR 1.136(a). 

Disposition of Claims 

IX! Claim(s) 1-12, 15, and 19-25 is/are pending in the application. 

Of the above, claim(s) --------------------- is/are withdrawn from consideration. 

D Claim(s) is/are allowed. ------------------------------
IX! Claim(s) 1-12, 15, and 19-25 is/are rejected. 

D Claim(s) ------------------------------is/are objected to. 

D Claims are subject to restriction or election requirement. 

Application Papers 

D See the attached Notice of Draftsperson's Patent Drawing Review, PT0-948. 

D The drawing(s) filed on is/are objected to by the Examiner. ---------
0 The proposed drawing correction, filed on is D approved D disapproved. ---------
0 The specification is objected to by the Examiner. 

D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

D All D Some* D None of the CERTIFIED copies of the priority documents have been 

D received. 

D received in Application No. (Series Code/Serial Number) 
~-------~ 

D received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 

I 

*Certtt~d copies n~received: ---------------------------------
0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachment(s) 

D Notice of References Cited, PT0-892 

IX! Information Disclosure Statement(s), PT0-1449, Paper No(s). 19, 24,26 

D Interview Summary, PT0-413 

D Notice of Draftsperson's Patent Drawing Review, PT0-948 

D Notice of Informal Patent Application, PT0-152 

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES ---

U. S. Patent and Trademark Office 

PT0-326 (Rev. 9-95) Office Action Summary Part of Paper No. 27 
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1. Claims 1-12, 15 and 19-25 are pending. 

2. Claims 19-21 stand rejected under 35 U.S.C. § 112, second 
paragraph, as being indefinite for failing to particularly point 
out and distinctly claim the subject matter which applicant regards 
as the invention. 

Claims 19-21 are substantial duplicates of claim 1. There 
appears to be no difference in scope between these claims, see MPEP 
706.03(k). 

3. The following is a quotation of 35 U.S.C. § 103 which forms the 
basis for all obviousness rejections set forth in this Office 
action: 

A patent may not be obtained though the invention is not 
identically disclosed or' described as set forth in section 102 
of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time 
the invention was made to a person having ordinary skill in 
the art to which said subject matter pertains. P~tentability 

shall not be negatived by the manner in which the invention 
was made. 

Subject matter developed by another person, which qualifies as 
prior art only under subsection (-f) or (g) of section 102 of 
this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the time the invention was made, owned by the same 
person or subject to an obligation of assignment to the same 
person. 

4. This application currently names joint inventors. In 
considering patentability of the claims under 35 U.S.C. § 103, the 
~xaminer presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made 
absent any evidence to the contrary. Applicant is advised of the 
obligation under 37 C. F. R. § 1. 56 to point out , the inventor and 
invention dates of each claim that was not commonly owned at the 
time a later invention was made in order for the examiner to 
consider the applicability of potential 35 U.S.C. § 102(f) or (g) 
prior art under 35 U.S.C. § 103. 

5. Claims 1, 2, 4-12, 15, and renumbered claims 19-22 and 24-25 
stand rejected under 35 U.S.C. § 103 as being unpatentable over 
Winter [EP 0239400], Riechmann et al. [Nature 332:323-327 (1988}] 
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and Queen et al. [Proc. Natl. Acad. Sci. 86:10029-10033 (1989)], 
all of record for the same reasons set forth in paper No. 18. 

Briefly the claims are drawn to a method for producing 
humanized antibodies and humanized antibodies. Winter, teaches the 
production of altered, chimeric, antibodies by replacing the 
complementarily determining regions (CDRs), see abstract. Winter, 
teaches the requirements for CDR fusions, see page 6 to page 8, 
line 29. Particularly, page 8, lines 11-18, where Winter, teaches 
that "merely by replacing one or more CDRs with complementary CDRs 
may not always result in a functional altered antibody ..... it will 
be well within the competence of the man skilled in the art, either 
by carrying out routine experimentation or by trail and error 
testing to obtain a functional altered antibody. Note at page 8, 
last full paragraph that Winter states that framework region 
replacement ·and sequence changing may be necessary to obtain a 
functional humanized antibody. On page 9, lines 13-16, Winter 
suggests that the antibodies would be of importance for use in 
human therapy. Winter, teaches a method of producing the antibody, 
see page 10, paragraph 3 to page 15, paragraph 2. Consistent with 
Winter, Riechmann et al. teach a method of reshaping human 
antibodies for therapy by CDR grafting, see whole document and 
Queen et al. teach the humanization of antibodies by CDR grafting, 
see entire document. Riechmann et al. teach altering the sequence 
of the antibody to restore packing or to increase binding affinity, 
see page 326, first column, first full paragraph. Queen et al. 
teach the use of computer modeling to assist in the production of 
humanized antibodies, specifically to predict which amino acids to 
change thereby effecting molecular interactions, note that of the 
amino acids predicted to change include those identified by 
applicant in claims 7 and 10. A person of ordinary skill in the 

· art would have realized that dependent upon the framework region 
selected and the sequence of the CDR regions amino acid changes 
would need to be made and they would depend upon the precise amino 
acid interactions of the polypeptide. The combination of Winter, 
Riechmann et al. and Queen et al. teach a comprehensive method for 
producing humanized antibodies which include the steps outlined in 
applicant's claims. Therefore, it would have been prima facia 
obvious to a person of ordinary skill in the art at the time the 
invention was made to take the combined teachings of Winter, 
Riechmann et al. and Queen et al. to produce a method of making a 
humanized antibody and to have a humanized antibody for either 
diagnostic or therapeutic use. 

Applicant's arguments filed 6/12/95 have been fully considered 
but they are not persuasive. Applicant argues that the claimed 
invention is distinct from that taught by the above combination of 
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references because a consensus sequence is used and further 
modifications are not necessary. Applicant further argues that the 
combination of references do not teach a humanized antibody with 
reduced immunogenicity. 

Regarding the consensus sequence, the combination of references 
teach the human framework regions having a significantly high 
degree of sequence homology (conservative regions). Queen et al. 
in particular point to Kabat as demonstrating that this was known 
in the art well in advance of applicant's filing date, see 
reference 38, cited by Queen et al. In essence there is no 
functional/structural distinction from what applicant has claimed 
and that taught by the combination of references. Ex parte C, 27 
U.S.P.Q.2d 1492 (BPAI 1993). Applicants recitation of Co et al. is 
unclear, it was not used in the prior art rejection. Applicant 
then points to several other references concluding that the 
techniques of the prior art and the technique of the instant 
application are "certainly different". However, the minor 
differences between the prior art and the claimed invention are 
obvious differences. Modifications in the framework regions which 
affect the proximity or orientation of the VL-VH interface regions 
is the same as substituting that FR residue from the import regions 
that is involved in the effects set forth in paragraph (f) of claim 
1. The combination of references clearly teach reduced 
immunogenicity associated with the humanized antibody. See e.g. 
Riechmann et al. page 323, column 2, lip.es 5-8. Applicant's 
comments have been fully considered and were as a whole not found 
persuasive. 

6. Claims 1, 2, 4-12 and 15, and renumbered claims 19-22 and 24-25 
stand rejected under 35 U.S.C. § 103 as being unpatentable over 
Winter [EP 0239400], Riechmpnn et al. [Nature 332:323-327 {1988)] 
and Queen et al. [Proc. Natl. Acad. Sci. 86:10029-10033 (1989)] in 
view of In re Durden 226 U.S.P.Q. 359 (Fed. Cir. 1985), all of 
record, for the same same reasons set forth in paper No. 18. 

Briefly the claims are drawn to a method for producing 
humanized antibodies and humanized antibodies. As discussed above 
the combination of Winter, Riechmann et al. and Queen et al. teach 
humanized antibodies and methods for their production. Applicant's 
claimed invention does not appear to differ from what has 
previously known in the art. 

Applicant cites the above comments in their response to this 
rejection. 

Applicant's comments were fully considered as described above and 
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were not found persuasive, to the extent that they apply to this 
rejection. 

7. Claim 3 and renumbered claim 23 stand rejected under 35 U.S.C. 
§ 103 as being unpatentable over Winter [EP 0239400], Riechmann et 
al. [Nature 332:323-327 (1988)) and Queen et al. [Proc. Natl. Acad. 
Sci. 86:10029-10033 (1989)] as applied to claims 1, 2, 4-12 and 15 
and further in view of Raitt [Immunology, published 1985, by Gower 
Medical Publishing Ltd. (London, England) page 5.5], all of record 
for the same reasons set forth in paper No. 18. 

Briefly the claim is drawn to a method for producing humanized 
antibodies having the additional steps of searching the import 
variable domain sequence for glycosylation sites, determining if 
any such glycosylation site is reasonable expected to affect the 
antigen binding or affinity of the antibody and if so substituting 
the glycosylation site into the consensus sequence. As discussed 
above the combination of Winter, Riechmann et al. and Queen et al. 
teach humanized antibodies and methods of producing humanized 
antibodies. The combination of Winter, Riechmann et al. and Queen 
et al. do not teach the importance of carbohydrate residues. 
However, Roitt teaches that antibodies contain carbohydrate 
residues in the variable region. A person of ordinary skill in the 
art would realize that carbohydrate residues can produce steric 
modifications in the folding characteristics of polypeptides. 
Therefore it would have been prima facia obvious to a person of 
ordinary skill in the art at the time the invention was made to 
include a step in the method taught by the combination of Winter, 
Riechmann et al. and Queen et al. which determines if the presence 
of carbohydrate residues occur in the variable region that can 
affect antigen binding and then include in the antibody sequence 
the appropriate glycosylation signal, by adding the appropriate 
consensus sequence. A person of ordinary skill in the art would 
have been motivated to add the additional step of identifying 
glycosylation that may affect antigen binding to ensure that the 
antibody produced will have the appropriate binding affinity. A 
person of ordinary skill in the art would have been motivated to 
produce such an method to produce antibodies having diagnostic or 
therapeutic utility. 

The bulk of applicant's argument is that the references relied 
on in the above rejection do not render the invention obvious 
and Roitt adds nothing to these references to overcome the 
deficiency. 

From the above discussion, the references used render the claimed 
invention obvious. Roitt fulfills the deficiency of the references 
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discussed above to the extent that Roitt teaches antibodies contain 
carbohydrate residues in the variable region. A person of ordinary 
skill in the art would realize that carbohydrate residues can 
produce steric modifications in the folding characteristics of 
polypeptides. 

THE FOLLOWING REJECTIONS ARE NEW GROUNDS OF REJECTIONS 

Double Patenting 

The non-statutory double patenting rejection, whether of the 
obviousness-type or non.-obviousness-type, is based on a judicially 
created doctrine grounded in public policy (a policy reflected in 
the statute) so as to prevent the unjustified or improper timewise 
extension of the "right to exclude" granted by a patent. In re 
Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969); In re Vogel, 
422 F .2d 438, 164 USPQ 619 (CCPA 1970); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); and In re Goodman, 29 USPQ2d 2010 (Fed. 
Cir. 1993). 

A timely filed terminal disclaimer in compliance with 37 
CFR 1. 321 (b) and (c) may be used to overcome an actual or 
provisional rejection based on a non-statutory double patenting 
ground provided the conflicting application or patent is shown to 
be commonly owned with this application. See 37 CFR 1.78,(d). 
Effective January 1, 1994, a registered attorney or agent of record 
may sign a terminal disclaimer. A terminal disclaimer signed by 
the assignee must fully comply with 37 CFR 3.73(b). 

8. Claims 1-12, 15 and 19-25 are provistonally rejected under the 
judicially created doctrine of obviousness-type double patenting as 
being unpatentable over claims 1-12, 15 and 19 of . copending 
application Serial No. 08/439,004. Although the conflicting claims 
are not identical, they ·are ·riot patentably distinct from each other 
because the invention claimed in claims 1-12, 15 and 19 of 
copending appl.ication Serial No. 08/ 439, 004 encompasses the 
invention claimed in claims 1-12, 15 and 19, of the instant 
application. 

This is a provisional obviousness-type double patenting 
rejection because the conflicting claims have not in fact been 
patented. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. § 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless --
el the invention was described in a patent granted on an 
application for patent by another filed in the United States 
before the invention thereof by the applicant for patent, or 
on an international application by another who has fulfilled 
the requirements of paragraphs ( 1) , ( 2) , and ( 4) of section 
371 (c) of this title before the invention thereof by the 
applicant for patent. 

9. Claims 1-12, 15 and 19-25 are rejected under 35 U.S.C. 
§ 102(e) as being anticipated by U.S. Patent 5,530,101 (82). 

Claims 1-2 and 19-25: 
The '101 patent teaches methods for the production of 

humanized antibodies wherein the CDR amino acid sequences from the 
import (i.e. donor) a're exchanged for the human (i.e. acceptor) CDR 
amino acid sequences (abstract, in particular). The '101 patent 
teaches alignment of import and human framework regions and 
selection of substituted human framework antibody residues based on 
the following effed:s; the import framework residue non-covalently 
binds antigen directly (i.e. Category three, column 14, in 
particular), interacts with a CDR (i.e. Category three or four, 
column 14-15, in particular), or participates in the VL-VH interface 
(i.e. Category 3,4 or 5, column 14-15, in particular). 

The '101 patent teaches that if a residues is exposed on the 
surface of the domain (i.e. interacts with CDR) and doesn't have 
one of the effects of step f in claim 1, then to leave the human 
residue intact (column 13-14, in particular) . The term "consensus" 
has been interpreted to include the aligning of murine import 
framework residues to human acceptor framework residues, in 
addition to the aligning of all human framework resiudues ·and 
compiling a single "consensusf/ human framework to be used as a 
template in every humanized antibody. Since "consensus" has 
limitless interpretations as vaguely defined in the specification, 
the prior art reads on the claimed invention. 

Claims 3 and 4: 
The additional step of determining whether or not a 

substituted residue is glycosylated is determined by the residue 
makeup of the import peptide, a fact well known in the art prior to 
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the invention and therefore lends no patentable import to the 
invention. 

Claim 5: 
The '101 patent teaches retaining those residues that are 

highly conserved (i.e. not rare) in the human framework region 
(Category 2 and 5, Column 14-16, in particular). 

Claims 6-8: 
'The '101 patent teaches which human and import residues are 

likely to be selected for substitution. In addition the '101 patent 
teaches corresponding import for human substitution at specific 
sites (Column 15, in particular) . 

Claim 9: 
The '101 patent teaches a method employing a consensus human 

variable domain based on human variable domains and additionally 
variable domains from species other than human (Column 13, in 
particular) . 

Claims 10-12: 
The '101 patent teaches a humanized antibody variable domain 

having a non-human CDR incorporated into a human antibody variable 
domain, wherein the improvement comprises~the substitution of only 
specific corresponding hum.an and import amino acid residues (column 
15, in particular) . 

Claim 15: 
The '101 patent teaches a method for engineering a humanized 

antibody comprising introducing residues from an import ant~body 
variable domain into an amino acid sequence representing - a 
consensus of mammalian antibody variable domain sequences (column· 
12-13, in particular). 

The prior 1art teachings anticipate the claimed invention. 

10. The references crossed out in the form PT0-1449 filed on 
12/3/96 are the duplicates of the references stated in the formn 
PT0-1449 filed 8/30/96. 

11. The lengthy specification has not been checked to the extent 
necessary to determine the presence of all possible minor errors. 
Applicants cooperation is requested in correcting any errors of 
which applicant may become aware of in the specification. 

12. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Patrick 
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Nolan whose telephone number is (703) 305-1987. The examiner can 
normally be reached on Monday through Friday from 8:30 am to 4:30 
pm. 

13. If attempts to reach the examiner are unsuccessful, the 
examiner's supervisor, Christina Chan, can be reached at (703) 305-
3973. The FAX number for our group, 1816, is (703) 305-7939. "Any 
inquiry of a general nature relating to the status of this 
application or proceeding should be directed to the Group 
receptionist, whose telephone number is (703) 308-0196. 

Patrick J. Nolan, Ph.D. 
December 19, 1996 

Cd~CI~ 
CHRISTINA Y. CHAN 

SUPERVISORY PATENT EXAMINER 
GROUP 1800 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE !..._") 

'f,f!r'\ 
In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

Group Art Unit: 1816 

Examiner: P. Nolan 

AMENDMENT TRANSMITTAL 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Transmitted herewith is an amendment in the above-identified application. 

The fee has been calculated as shown below. 

Total 31 24 7 

Independent 7 10 0 

_First Presentation of Multiple Dependent Claims 

x22 = 

x80 = 
+ 260 = 

Total Fee Calculation 

No additional fee is required. 

$154.00 

$0.00 

$154.00 

x 

x 

The Commissioner is hereby authorized to charge Deposit Account No. 07-0630 in 
the amount of $154.00. A duplicate copy of this transmittal is enclosed. 
Petition for Extension of Time is enclosed. 

The Commissioner is hereby authorized to charge any additional fees required under 37 CFR 1.16 and 1.17, or 
credit overpayment to Deposit Account No. 07-0630. A duplicate copy of this sheet is enclosed. 

Date: June ~3 , 1997 

460 Pt. San 8ruPo Blvd. 
So. San Francisco, CA 94080-4990 
Phone: (415) 225-1994 
Fax: (415) 952-9881 

Respectfully submitted, 
GENENTECH, INC. 

By: p-c,~ 
Ja~tHaSak 
Reg. No. 28,616 
(for Wer.dy M. Lee 
Reg. No. 40,3'78) 

Revised !101131961 
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Patent Docket P0709P1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Group Art Unit: 1816 

Paul J. Carter et al. Examiner: P. Nolan 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

PETITION AND FEE FOR THREE MONTH EXTENSION OF TIME 
f37 CFR 1.136fall 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

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

response to the OFFICIAL ACTION dated 23 December 1996 for three month(s) from 23 March 1997 

to 23 June 1997. The extended time for response does not exceed the statutory period. 

Please charge Deposit Account No. 07-0630 in the amount of $930.00 to cover the cost of 

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

A duplicate of this sheet is enclosed. 

Date: June 2 a I 1997 

460 Pt. San Bruno Blvd. 
So. San Francisco, CA 94080-4990 
Phone: ( 415) 225-·1994 
Fax: (415) 952-9881 

Respectfully submitted, 

GENENTECH, INC. 

By: ~E~, 
Janet Hasak 
Reg. No. 28,616 i 
(for Wendy M. Lee 
Reg. No. 40,378) ~ 

s 
i -~iS 
I~ 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE c ~ 
ation of Group Art Unit: 1816 -<// 1( 97 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: 17 November 1993 

For: METHOD FOR MAKING 
HUMANIZED ANTIBODIES 

Examiner: P. Nolan 

AMENDMENT UNDER 37 C.F.R. §1.111 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

In response to the Office Action dated December 23, 1996, the period for response having been 

extended as a result of the enclosed Petition for a three-month Extension of Time and requisite fee, 

Applicants respectfully request reconsideration of the above-identified application in view of the 

following amendments and remarks. 

IN THE CLAIMS: 

1. (Twice Amended) A method for making a h anized antibody comprising amino acid 

sequences of a non-human, import antibod nd a human antibody, comprising the steps 

of: 

(a) obtaining the amino acid sequ ces of at least a portion of an import heavv chain 

(b) 

import variable do ain and the consensus human variable domain; 

(c} substituting an i port CDR amino acid sequence for the corresponding cortnsus 

human CDR mino acid sequence; ~ 
I 
!a 
I~ 

f 
·~~ --~c:; 
e-t"-
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(d) aligning the amino acid sequences of a Framework Region 

variable domain and a corresponding FR of the consensus hu 

) of the import 

(e) identifying import FR residues in the aligned FR s quences that are non­

homologous to the corresponding consensus FR resi es; 

(f) determining if the non-homologous import FR resid e is expected to have at least 

one of the following effects: 

(1) non-covalently binds antigen directly:[, 

(2) interacts with a CDR; or 

(3) participates in the VL - VH interface y affecting the proximity or orientation of 

the V L and V H regions with res ct to one another; and 

(g) for any non-homologous import FR r sidue which is expected to have at least one 

of these effects, substituting that r sidue for the corresponding amino acid residue 

in the consensus FR . 

6. (Twice Amended) The method f clai herein the corresponding consensus FR 

residues substituted in step (g) are sel ted from the group consisting of 4L, [35L,] 36L. 38L, 43L, 

44L, 46L, 58L, 62L [64L,] 65L, 66L, 7L, 68L, 69L, 70L, [71 L,] 73L, 85L, 87L. 98L, 2H, 4H, 24H, 

36H, 37H 39H, 43H, 45H, 49H, H 69H, 70H, 73H, 74H, 75H, 76H, [and] 78H and 92H. 

7. (Twice Amended) A thod comprising providing at least a portion of an import, non-human 

heavv chain variable doma· amino acid sequence having a ComplementariJy Determining Region 

../:. /'(__ (CDR) and a Framewor egion (FR}, obtaining the amino acid sequence of at least a portion of 

V · a consensus human v ·able domain of a human heayy chain immunoglobulin subgrciup having a 

CDR and a FR, sub tituting the non-human CDR for the human CDR in the consensus human 

variable domain, a d substituting a non-human amino acid residue for the consensus amino acid 

residue at at lea t one of the following sites: 

4L, [35L,] 36L BL, 43L, 44L, 46L, 58L, 62L [64L,] 65L, 66L, 67L, 68L, 69L, 70L, [71 L,] 73L, 

85L, 87L. 98 I 2H, 4H, 24H, 36H, 37H 39H, 43H, 45H, 49H, 69H, 68H ?OH, 73H, 74H, 75H, 

76H, [and] 
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Please cancel claim 9, without prejudice. 

1 O. {Twice Ame ded) A humanized antibody variable domain having a non-human 

Complementaril.y De rmining Region (CDR) incorporated into a [consensus] human antibody 

~\variable domain, wher in an [human] amino acid residue has been substituted [by a non-] for the 

human amino acid resi ue at a site selected from the group consisting of: 

• ·p4L, [35L,) 36L 38L, 43L, 44L, 46L, 58L, 62L [64L,] 65L, 66L, 67L, 68L, 69L, 70L, [71 L,) 73L, 

85L, 87L 98L, 2H, 4H, 2 H, 36H, 37H 39H, 43H, 45H, 49H, 68H. 69H, 70H, 73H, 74H, 75H, 

76H, [and] 78H and 92H. 

15. {Twice Amended) A method for en · 1e1ring a humanized antibody comprising 

introducing amino acid residues from a n-t\~~n, import heavy chain variable domain into g_ 

consensus human variable domain o humah heavy chain immunoglobulin subgroup. 

,-- / 

Please cancel claims 19-21, without prejudice. 

22. {Amended) A humanized antibody omprising a consensus human variable domain of a 

human heavy chain immunoglobulin s grouft. wherein the amino acid residues forming the 

Complementarny Determining Regio s {C~s} thereof comprise non~human import antibody 

amino acid residues. 

In claim 25, line 1, please replace "abo~-about 5--. 

Please add the following claims: 

--26. The humanized antibody of claim 2 wherein the human heavy chain immunoglobulin 

subgroup is VH subgroup Ill. 

0 
The humanized antibody o claim 26 wherein the consensus human variable domain 27. 

comprises the amino acid seq nee of SEQ ID N0:4. 

I 

I 
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28. The humanized antibody of claim 22 further comprising a consensus man light chain 

variable domain comprising the amino acid sequence of SEQ ID N0:3 whe ein the amino acid 

residues forming the CDRs of the light chain variable domain comprise n 

antibody amino acid residues. 

29. The humanized antibody of claim 23 wherein the FR resid e noncovalently binds antigen 

directly. 

30. The humanized antibody of claim 23 wherein the 
~ 

residue interacts with a CDR. 

31. The humanized antibody of claim 23 wherei the FR residue comprises a glycosylation 

site which affects the antigen binding or affinity o he antibody. 

32. The humanized antibody of claim 23 , herein the FR residue participates in the VL-VH 

interface by affecting the proximity or orie tation of the V L and V H regions with respect to one 

another. ~ . 

33. The humanized antibody a claim 22 which comprises one or more CDR residues from 

the consensus human variable 

34. ody of claim 22 which binds antigen more tightly than the non-

human antibody. 

35. antibody of claim 22 which mediates antigen dependent cellular 

cytotoxicity (ADCC o a greater extent than the non-human antibody. 

36. The hu anized antibody of claim 35 which is an lgG. 

37. The umanized antibody of claim 36 which has an lgGy1 constant region, wherein 

residue 3 9 of the constant region is D and residue 361 of the constant region is L. 
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38. A method for making a humanized antibody comprising amino acid sequences of a non-

human antibody and of a human antibody, comprisi{g the steps of aligning the amino acid 

sequence of a Framework Region (FR) of ~-human antibody and the corresponding amino 

acid sequence of a FR of the human antibodr, ~entifying non-human antibody residue(s) in the 

aligned FR sequences that are n~o1"¥s\ to the corresponding human antibody 

residue(s); and if any such non- omologous residue(s) is/are exposed on the surface of the 

variable domain, providing t e corresponding human antibody residue(s) in the humanized 

antibody.--

REMARKS 

Amendments 

Claims 1, 7, 15 and 22 have been revised herein to refer to a consensus human variable 

domain of a "human heavy chain immunoglobulin subgroup," as supported, for example, on 

page 15, lines 18-25 and page 64, line 33 through to page 65, line 2 of the specification. Basis 

for heavy chain variable domain in claims 1, 7 and 15 is found on at least page 11, line 9 of the 

specification. Claims 6, 7 and 10 have been amended to include FR supstitutions as in the 

claims as originally filed. Claim 10 has been amended to have wording as in the claim as 

originally filed, and basis for the revision to claim 25 is found, for examp,le, in Table 3 in 

Example 1. 

Claims 26-38 have been added herein and find basis at least as follows: claims 26 and 27 

(page 15, lines 18-25 and page 64, line 33 through to page 65, line 2); claim 28 (page 15, lines 

18-21}; claims 29-32 {part f of claim 1 and originally filed, now canceled claim 3); claim 33 

(page 27, lines 1-8; page 27 lines 8-9 and page 65, lines 5-9); claim 34 (page 68, lines 25-27 

and Table 3 on page 65 with respect to Kd values for the murine antibody and two humanized 

variants huMAb4D5-6 and huMAb4D5-8); claim 35 (page 69, lines 32-34 and Table 4 on page 

74); claim 36 (page 11, lines 11-14); claim 37 (page 65, line 29 through to page 66, line 1); and 

claim 38 (claims 1 and 10, and originally filed, now canceled claim 2). 

In that the amendments do not introduce new matter, their entry is respectfully requested. 
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Section 112, second paragraph 

• 
Claims 19-21 are rejected under 35 USC §112, second paragraph, as s1.;1bstantial duplicates of 

claim 1. In the interest of expediting examination, and without acquiescing in the rejection, 

claims 19-21 have been canceled, thus rendering this rejection moot. 

§103 

Claims 1, 2, 4-12, 15 and renumbered claims 19-22 and 24-25 stand rejected under 35 USC 

§103 as unpatentable over EP239,400A2 (Winter patent application); Riechmann et al. Nature 

332:323-327 (1988); and Queen et al. PNAS, USA 86:10029-10033 (1989). The Examiner 

states that Applicants' arguments filed 6/12/95 are not considered to be persuasive. Concerning 

the consensus sequence, the Examiner alleges that "the combination of references teach [theJ 

human framework regions having a significantly high degree of sequence homology 

(conservative regions)" and states that Queen et al. point to Kabat as demonstrating that this 

was known in the art. The Examiner urges that "In essence there is no functional/structural 

distinction from what applicant has claimed and that taught by the combination of references." 

The Examiner contends that modifications in the framework regions which affect the proximity or 

orientation of the VL-VH interface regions are the same as substituting that FR residue from the 

import regions that is involved in the effects set forth in paragraph (f) of claim 1. According to 

the Examiner, the references, e.g., Riechmann et al., teach reduced immunogenicity associated 

with the humanized antibody. 

Applicants respectfully traverse this rejection as it may apply to the claims as amended herein. 

With respect to the cited references, Applicants point out that the Winter patent application fails 

to disclose or suggest the use of a consensus human variable domain in antibody humanization. 

On the contrary, the heavy chain framework region of the humanized 81-8 antibody of Example 

1 and of the humanized anti-lysozyme antibody 01 .3 of Example 2 was derived from the human 

myeloma heavy chain NEWM {see page 17, lines 1-2 and lines 9-10 on page 26), which was 

chosen because the crystallographic structure thereof was known (see page 17, lines 2-3). The 

light chains of the 81-8 and 01 .3 antibodies were never humanized in EP 239,400 A2. 
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Furthermore, only the CDRs were transferred in the Examples of this patent application; none of 

the non-human FR residues were incorporated into the engineered molecule. 

Using the same strategy as disclosed in the Winter patent application, Riechmann and his 

colleagues made a humanized heavy chain variable domain which had the framework regions of 

human NEWM alternating with the CDRs of the rat CAMPATH-1 antibody. Thus, the same 

heavy chain framework region as disclosed in the Winter patent application was used once 

again, in view of the availability of a crystallographic structure for it (see page 325, second to last 

paragraph of Riechmann et al.). In this respect, Riechmann et al. fails to disclose or suggest the 

use of a "consensus human variable domain of a human heavy chain immunoglobulin subgroup" 

(e.g., human heavy chain immunoglobulin VH subgroup Ill (claim 26) having the amino acid 

sequence of SEQ ID N0:4 (claim 27), for example) for providing the framework region of the 

heavy chain variable domain of the humanized antibody. For humanization of the light chain of 

the rat CAMPATH-1 antibody, Riechmann et al. states that a framework sequence based on the 

human REI light chain variable domain (for which a crystallographic structure was available) was 

used (see, Figure 1 legend and page 325, second column). Applicants have now learnt that the 

humanized light chain gene of the CAMPATH-1 antibody in Riechmann et al. was converted 

from an anti-lysozyme construct (see page 108 of Foote, J., Nova acta Leopoldina NF 

61(269):103-110 (1989), of record). Foote's anti-lysozyme construct was prepared by combining 

CDR sequences from the kappa light chain of the anti-lysozyme antibody with consensus human 

kappa frameworks (see page 106, third paragraph of Foote, supra). 

Queen et al. teaches that human framework regions used in humanization must be chosen to 

maximize homology with the murine antibody in order to avoid introducing "distortions into the 

CDRs" (see page 10031, column 2, paragraph 2). Using their "best-fit" approach, Queen et al. 

used the heavy and light chain variable regions of the human Eu antibody to form the framework 

of their humanized anti-Tac antibody. There is no mention of a consensus human variable 

domain for providing the framework region of the humanized antibody. In fact, Queen et al. 

taught away from the instantly claimed invention, in that they proposed that the framework region 

sequence of the humanized antibody be derived from a single human antibody amino acid 

sequence which was as homologous as possible to the non-human sequence to be humanized. 
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Therefore, according to the teachings of Queen et al., human framework region sequences 

needed to be tailored to each non-human antibody to be humanized. Furthermore, this 

reference taught that the heavy chain and light chain used for humanization should be derived 

from the same human antibody. 

Applicants submit that the invention recited in independent claims 1, 7, 15 and 22 herein differs 

from the teachings of each of the cited references in that it provides humanized antibodies 

wherein the heavy chain framework region of the humanized antibody is provided by a 

consensus human variable domain of a human heavy chain immunoglobulin subgroup, such as 

the VH subgroup Ill consensus human variable domain, e.g., of SEQ ID N0:4. The references 

cited by the Office fail to disclose or suggest the use of such a heavy chain consensus human 

variable domain. 

First, Applicants will comment on the statement by the Examiner that "there is no 

functional/structural distinction from what applicant has claimed and that taught by the 

combination of references." As noted above, independent claims 1, 7, 1.5 and 22 herein recite a 

"consensus human variable domain of a human heavy chain immunoglobulin subgroup." As 

noted on page 15, lines 15-25 of the application, consensus sequences (i.e., most commonly 

occurring residue or pair of residues) of human heavy chain immunoglobulin subgroups are 

compiled in Kabat et al., Sequences of Proteins of Immunological Interest, Fourth Edition, U.S. 

Dept. of Health & Human Services, pubs., (1987). Kabat et al. grouped various heavy and light 

chain variable domains according to their amino acid sequence identity to form several human 

immunoglobulin subgroups, i.e., human kappa light chains subgroups I to IV, human lambda 

light chains subgroups I to VI and human heavy chains subgroups I to Ill (see pages 41-76 and 

160-175 of Kabat et al., copies attached}. The "occurrences of most common amino acid" (i.e., 

"consensus human variable domain" of the instant claims) at each position of the variable 

domain are provided in the second to last column for each immunoglobulin subgroup in Kabat et 

al. The cited references fail to disclose or suggest the use of a consensus human variable 

domain of a human heavy chain immunoglobulin subgroup having such an amino acid sequence 

in antibody humanization. Thus, Applicants submit that the heavy chain framework region of the 

claims herein, in fact, is structurally distinct from the framework regions of the cited references. 
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Second, with respect to the Examiner's comment that a modification in the framework regions 

which affects the proximity or orientation of the VL-VH interface regions is the same as 

substituting that FR residue from the import regions that is involved in the effects set forth in 

paragraph (f) of claim 1, Applicants respectfully invite the Office to point out where exactly the 

references teach the invention set forth in part (f)(3) of claim 1. 

Finally, concerning the allegation that Riechmann et al. teaches reduced immunogenicity 

associated with the humanized antibody, Applicants enclose a copy of Isaacs et al. The Lancet 

340:748-752 (1992). Isaacs et al. demonstrate that three out of four patients treated with 

Riechmann's humanized CAMPATH-1H antibody developed antiglobulins that were able to 

inhibit the binding of CAMPATH-1 H to its antigen (see first paragraph of the discussion on page 

751 of this reference). On the contrary, repeated administration (i.e., loading dose and 10 

weekly doses) of the humanized anti-HER2 antibody (huMAb4D5-8) of Example 1 of the instant 

application has not lead to an immunogenic response in patients treated therewith (i.e. no 

antibodies against rhuMAb HER2 were detected in any patients). See abstract of Baselga et al., 

J. Clin. Oncol. 14(3):737-744 (1996), copy attached. Likewise, multidose administrations of an 

anti-lgE antibody humanized according to the teachings of the instant application and having a 

consensus human variable domain as claimed herein, did not induce a human antihuman 

antibody response in any of the patients treated therewith (see column 1, last paragraph on 

page 311 of Shields et al., Int. Arch. Allergy lmmunol. 107:308-312 (1995), copy attached). 

These data point to the functional distinctness of the claimed consensus, human variable 

domain. 

In addition to the desirable lack of immunogenicity of the claimed humanized antibodies, as is 

apparent from the examples, the binding affinity of an antibody humanized using the claimed 

method is essentially retained and in some instances is improved in the humanized antibody 

compared to the non-human antibody from which it was derived. As shown, for example, in 

Table 3 of Example 1, anti-HER2 humanized variants huMAb4D5-6 and huMAb4D5-8 had 

binding affinities which were superior to the murine antibody from which they were derived. This 

could not have been predicted from the prior art, especially from Queen et al., which advocated 
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the best-fit method (see above) and incorporated many (i.e., 15; see Figure 2) murine residues 

back into the humanized sequence to generate a "high affinity" humanized antibody. The above­

mentioned anti-HER2 variants, on the other hand, had only five FR substitutions and were not 

generated using the "best-fit" method said to be essential by Queen et al. 

The instantly claimed invention has other novel and non-obvious features. For example, claim 2 

involves retaining the human residue, where the corresponding non-homologous import residue 

is exposed on the surface of the domain. The cited references fail to describe anywhere such a 

step. Claim 3 is independently patentable, as will be elaborated below. Claim 4 involves 

replacing consensus glycosylation sites which are not present in the import sequence with the 

corresponding import residue. The references are silent as to such a step. Similarly, the 

references fail to describe the additional step of claim 5 of the instant application. Also, the FR 

residues which can be substituted as now listed in claims 6, 7 and 10 are not disclosed in the 

cited references. Thus, Applicants submit that the invention recited in the claims of the instant 

application is clearly non obvious over the cited references. 

Accordingly, Applicants request that the above section 103 rejection be withdrawn. 

§103 - In re Durden 

Claims 1, 2, 4-12 and 15 and renumbered claims 19-22 and 24-25 stand rejected under 35 USC 

§103 as being unpatentable over the Winter patent application, Riechmann et al. and Queen et 

al. in view of In re Durden 226 USPQ 359 (Fed. Cir. 1985). 

The Examiner states that the claimed methods for producing humanized antibodies and for 

humanization do not appear to differ from what was disclosed in the references. For the 

reasons given in the previous section, Applicants submit that the instantly claimed methods for 

humanization and the humanized antibodies are clearly different from what was disclosed in the 

cited references, especially with respect to the consensus human variable domain forming the 

FR of the humanized antibody. 

343 of 947 Celltrion, Inc., Exhibit 1002



Serial No. 08/146,206 
Page 11 

• • 
Further, the Examiner is respectfully referred to the recent CAFC decisions of In re Brouwer, 37 

USPQ2d 1663 (Fed. Cir. 1996) and In re Ochiai, 37 USPQ2d 1127 (Fed. Cir. 1995). These 

cases stand for the proposition that a prima facie case of obviousness cannot be based on 

Durden, but rather needs to rest on particularized findings. It was held in Brouwer that there are 

no Durden obviousness rejections per se, only sec. 103 obviousness rejections. In the case of 

the instant claims, where the particular end product is unobvious, these.cases hold that the 

method of making them is also unobvious. In this regard, the Examiner is referred to the Official 

Gazette notice of 3/26/96, copy enclosed, which establishes guidelines for PTO personnel and 

the public on the proper consideration of method claims in light of these cases. In this Notice, it 

is stated that: 

[l]nterpreting a claimed invention as a whole requires consideration of all claim 
limitations. Thus, language in a process claim which recites making or using a 
nonobvious product must be treated as a material limitation, and a motivation to 
make or use the nonobvious product must be present in the prior art for a § 103 
rejection to be sustained. 

In light of Ochiai and Brouwer, Office personnel will consider all claim limitations 
when analyzing process claims which make or use nonobvious products under § 
103. Office personnel will focus on treating claims as a whole and follow the 
analysis set forth in Graham v. John Deere, 383 U.S. 1, 148 USPQ 459 (1966). 
(emphasis in original) 

Therefore, since there is no motivation in the cited art, as a whole, to make or use the 

nonobvious product, the claimed methods herein are non-obvious, and Applicants respectfully 

request that this rejection be reconsidered and withdrawn. 

§103 - Claims 3 and 23 

Claim 3 and renumbered claim 23 stand rejected under 35 USC §103 as being unpatentable 

over the Winter patent application, Riechmann et al. and Queen et al. as applied to claims 1, 2, 

4-12, and 15 and further in view of Roitt et al., Immunology Gower Medical Publishing Ltd., 

London, England, pg. 5.5 (1985) for the same reasons set forth in Paper #18. 

Applicants submit that claim 3 and FR substitution (c) of claim 23 clearly would not have been 

obvious in light of the cited references. The three primary references have been discussed 
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above. Roitt et al. merely shows that lgA 1 immunoglobulins may possibly have carbohydrate 

units in their variable domains. No such carbohydrate or oligosaccharide units are depicted in 

the diagrams of lgD and lgE variable domains in this reference. This reference is not concerned 

with antibody humanization, much less how to deal with glycosylation sites in humanization. In 

fact, the 405 antibody referred to in Example 1 is fairly unusual in that it has a glycosylation site 

in its variable region (i.e., residue number 65 of the light chain). As far as Applicants are aware, 

the instant application teaches, for the first time, how to deal with glycosylation sites in antibody 

humanization. 

Accordingly, Applicants submit that claim 3 and FR substitution (c) of claim 23 are clearly not 

obvious in light of the references cited and therefore respectfully request that the § 103 rejection 

be withdrawn. 

Provisional double patenting rejection 

Claims 1-12, 15 and 19-25 are provisionally rejected under the judicially created doctrine of 

obviousness-type double patenting as being unpatentable over claims 1-12, 15 and 19 of 

copending application Serial No. 08/439,004. Given the provisional nature of this rejection, 

Applicants respectfully request that it be held in abeyance pending resolution as to allowable j X 
subject matter in this application or in the application on which this provisional rejection is based. j 

§102 

Claims 1-12, 15 and 19-25 are rejected under 35 USC §102(e) as being anticipated by US 

Patent 5,530, 101 (the "101 patent"). With respect to claims 1-2 and 19-25, the Examiner is of 

the view that the 101 patent teaches methods for the production of humanized antibodies 

wherein the CDR amino acid sequences from the import/donor are exchanged for the 

human/acceptor CDR amino acid sequences, as well as the alignment of import and human 

framework regions and selection of substituted human framework antibody residues based on 

the following effects; the import framework residue noncovalently binds antigen directly, interacts 

with a CDR, or participates in the VL-VH interface. The Examiner asserts that the 101 patent 

teaches that, if a residue is exposed on the surface of the domain and does not have one of the 

effects of step (f) of claim 1, one should leave the human residue intact. The Examiner states 
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that the term "consensus" has been interpreted to include the aligning of murine import 

framework residues to human acceptor framework residues, in addition to the aligning of all 

human framework residues and compiling a single "consensus" human framework. The 

Examiner comments separately on claims 3 and 4, 5, 6-8, 9, 10-12 and 15 and contends that 

these claims are also anticipated by the 101 patent. 

Applicants submit that the instantly claimed invention is not anticipated by the 101 patent for the 

reasons that follow. 

The 101 patent fails to teach the use, in antibody humanization, of a consensus human variable l 
domain, such as that of a human heavy chain immunoglobulin subgroup, as set forth in \ j,. 
independent claims 1, 7, 15 and 22 herein. As to claim 1 (and FR substitution (d) of claim 23), \ 

the 101 patent further fails to teach the step of identifying and altering FR residues that 

participate in the interface between the light chain variable domain and the heavy chain variable 

domain of an antibody (i.e., the "VL-VH interface"). The Examiner takes the view that categories 

3, 4 and 5 in columns 14 and 15 of the 101 patent teach selection and substitution of such FR 

residues, but Applicants respectfully disagree. The FR residues to be identified in categories 3, 

4 and 5 of the 101 patent are those which "interact with amino acids in the CDR's", "interact 

directly with the antigen" or are "rare" for human sequences. There is no explicit teaching in the 

101 patent as to category (f)(3) of claim 1 or FR substitution (d) of claim 23 herein. 

Hence, Applicants submit that independent claims 1, 7, 15 and 22 as well as FR substitution {d) 

of claim 23 are clearly novel over the 101 patent. 

As to the· other rejected claims, Applicants submit that they are further novel over the 101 patent 

for the reasons which follow. 

Claim 2 is concerned with determining whether non-homologous residues are exposed on the 

surface of the domain or buried within it. Where the non-homologous residue is exposed, the 

human residue is retained. Applicants submit that determining whether a residue is exposed on 

the surface of a domain or buried within it as recited in claim 2 is not the same as determining 
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whether a residue "interacts with a CDR". Applicants contend that the 101 patent in columns 13] i 
14 does not teach the additional step of claim 2 of the instant application. 

With respect to claims 3 and 4 (as well as FR substitution (c) of claim 23), Applicants submit 

that since the Examiner has failed to show where the 101 patent mentions glycosylation, let 

alone the invention recited in claims 3 and 4 and part (c) of claim 23, these claims must be novel 

over the 101 patent. If this rejection is to be maintained, Applicants request that the Examiner 

point out specifically where the 101 patent teaches the method steps of claims 3 and 4 and part 

(c) of claim 23 herein. 

As to claim 5, this refers to a step wherein non-homologous residues are identified and the 

human residue is used, where it represents a residue which is highly conserved across all 

species at that site. Category 2 in column 14 of the 101 patent refers, on the other hand, to 

using the "donor amino acid rather than the acceptor". Category 5 in the paragraph bridging 

columns 15-16 of the 101 patent suggests that neither the donor nor the, acceptor residue be 

used where the donor and acceptor residues are "rare". Clearly, the 101 patent fails to 

anticipate the method of claim 5 herein. 

Turning now to claims 6-8, the residues specifically mentioned as candidates for substitution in7 ~ 
column 15 of the 101 patent (to which the Examiner refers) have been removed from claim 6 j 
and claim 7 (on which claim 8 depends). . 

Concerning claim 9, Applicants submit that the 101 patent fails to enable the consensus human 

variable domain of this claim, but nevertheless the rejection is moot, due to the cancellation of 

claim9. 

With respect to claims 10-12, the residue positions mentioned in colum~ 15 of the 101 patent] 

have been removed from claim 10 (on which claims 11 and 12 depend). 

As to claims 19-21, Applicants submit that these claims are novel over the 101 patent, but they 

were canceled, and thus the §102 rejection is moot insofar as it applies to these claims. 

,f 
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Finally, with respect to claims 24-25, Applicants submit that the Examples of the 101 patent J A. 
require many more FR substitutions than "about 1 to about 5" as recited in these claims. 

Applicants submit that, for the reasons given above, claims 1-12, 15 and 19-25 are clearly novel 

over the 101 patent, and therefore respectfully request that this rejection be reconsidered and 

withdrawn. 

Applicants believe that the amendments and comments here put this case in condition for 

allowance. Nevertheless, should the Examiner have any further comments or questions, he is 

invited to call Wendy Lee at (415) 225-1994 concerning these. 

Date: June J ~ , 1997 

460 Pt. San Bruno Blvd. 
So. San Francisco, CA 94080-4990 
Phone: (415} 225-1994 
Fax: (415} 952-9881 

Enclosures: 
Isaacs et al. 
Baselga et al. 
Shields et al. 
Kabat et al. 
OG Notice of 3/26/96 

Respectfully submitted, 

GENENTECH, INC. 

By: ~2./~ 
Janet Hasak · 
Reg. No. 28,616 
(for Wendy M. Lee 
Reg. No. 40,378} 
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UNITED ST~~EPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

SERIAL NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKETT NO. 

EXAMINER 

ART UNIT PAPER NUMBER 

DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 

All participants (applicant, applicant's representative, PTO personnel): 

{JJ e;7J1) vf t..Z'C" 
(2)------------..,..----------- (4)---------------------

Date of Interview ---~-/_-z~3_,_,A_9_,__-_r_,___ _______ _ 

Type: 0 Telephonic ~rsonai (copy is given to 0 applicant ~icant's representative). 

Exhibit shown or demonstration conducted: 0 Yes 0 No. If yes, brief description:-----------------------

Agreement o was reached with respect to some or all of the claims in question. ~ not reached. 

Claims discussed:--~//_/;~----------------------------------------
Identification of prior art discussed:---------------------------------------

Description of the general nature of what was agreed to If an agreement was reached, or any other comments: 

11<.4 ,t/p~J ~ ,, Cb"11~U<.a ti ., 

f;RST~. 

(17 U)tl-S tVS~ 

F rfrlnllA! (tr t- 47'lrr-

(A fuller de cription, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable must be 
attach Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.) 

. It is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph below has been checked to indicate to the contrary, A FORMAL WRITIEN RESPONSE TO THE LAST OFFICE ACTION IS NOT 
WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e.g., items 1-7 on the reverse side of this form). If a response to the last Office 
action has already been filed, then applicant is given one month from this interview date to provide a statement of the substance of the interview. 

0 2. Since the examiner's Interview summary above (including any attachments) reflects a complete response to each of the objections, rejections and 
requirements that may be present in the last Office action, and since the claims are now allowable, this completed form is considered to fulfill the 
response requirements of the last Office action. Applicant is not relieved from providing a separate record of the substance of the interview unless 
box 1 above is also checked. ~ d~· M""'Z-

PTOL-413 (REV. 2 -93) Examiner's Signature 

ORIGINAL FOR INSERTION IN RIGHT HAND FLAP OF FILE WRAPPER 
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'• • \ · Patent Docket P0709P1 
IN Tl'~E UNITED STATES PATENT AND TRADEMARK OFFICE { 

--.. In re Application of Group Art Unit: 1816 

Paul J. Carter et al. ,\', Examiner: P. Nolan /v} 7/9 / 
Serial No.: 08/146,206 

Filed: 17November1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

.. -~··~"'· 
SUPPLEMENTAL AMENDMENT .---~····---·· 

Assistant Commissioner of Patents • · .-- · .- ~\2V 
~~shington, D.C. 20231 \ f({.~~~ _ 

Please amend the application in the following respects: c~~ :a\ ·")ff 1• 
IN THE SPECIFICATION: ~ '-' S'~ 
On page 9, line 1, please replace "muMAb4d5" with -muMAb4D5-. ~~~~ 
On page 9, lines 209,3"o;;;d 3~se replace "huxCD3v9" with -huxCD3v1~.,- _:.,._.;--~:~------····· 
On page 9, line 30, pleast((e'place "20" with --26-. · ~. / ..... ---

On page 9, line 33, please ~e "(o)" with-(•)-. 

On page 84, line 29, please-repfa'ce "(Fig. 5)" with -(SEQ ID N0:20)-. 

On page 90, please substitute the "S~CE LISTING" with the enclosed paper copy of the 

"SEQUENCE LISTING". 

REMARKS 

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

application. Applicants have found that SEQ ID N0:20 from the previously submitted sequence listing 

corresponds to the heavy chain variable domain seqµence of huxCD3v9 (see page 84, line 29), whereas 

Figure 5 shows the sequence of huxCD3~1._J_he description of Figure 5 on page 9 has been corrected in 

this respect and the sequence of huxCD3v1 in Figure 5 is included in the substitute sequence listing as SEQ 

ID N0:26. Further typographical errors in lines 1 and 33 on page 9 are corrected herein. Furthermore, 

page 84, line 29 now refers to SEQ ID N0:20, the huxCD3v9 heavy chain variable domain sequence. In 

accordance with 37 C.F.R. §§1.821 (f) and (g), the undersigneq hereby states that the content of the paper 

and the computer readable sequence listings is the same. I further state that this submission includes no 

new matter. Respectfully submitted, 

GEN.~ECH, INC. 

Date: August ~q, 1997 By:_ltJJU. ___ ~-------­
WendyM. Lee 

1 DNA Way_ 
South San Francisco, CA 94080-4990 
Phone: (415) 225-1994 

Reg. No. 40,378 
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LISTING 

INFORMATION: 

/ 

I (i) APPLICANT: Carter, Paul J. 
Presta, Leonard G. 

Antibodi;" (ii) TITLE OF INVENTION: Method for Making Humanized 

(iii) NUMBER OF SEQUENCES: 26 

(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: 1 DNA Way 
(C) CITY: South San Francisco 
(D) STATE: California 
(E) COUNTRY: USA 
(F) ZIP: 94080 

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

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 08/146206 
(B) FILING DATE: 17-Nov-1993 
(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/715272 
(B) FILING DATE: 14-JUN-1991. 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Lee, Wendy M. 
(B) REGISTRATION NUMBER: 40,378 
(CJ REFERENCE/DOCKET NUMBER: P0709Pl 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 650/225-1994 
(B) TELEFAX: 650/952-9881 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

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

I 
I 

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

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

la Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro 
35 40 

/ 

I 
I 

Val 
15 

Asn 
30 

Lys 
45 
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Leu Leu Ile Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 

50 55 60 

Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile 
65 70 75 

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

His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 

Ile Lys Arg Thr 
109 

95 100 105 

(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

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

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

Asp Thr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
35 40 45 

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

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

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

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

Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

(2) INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

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

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

20 25 30 

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

Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
65 70 75 

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

Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu 

Ile Lys Arg Thr 
109 

95 100 105 

(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: l20 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

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

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

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

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

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

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

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

Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

(2) INFORMATION FOR SEQ ID N0:5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:5: 

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
l 5 10 15 

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

Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 
35 40 45 

Leu Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Thr Gly Val Pro Asp 
50 55 60 

Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 
65 70 75 

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

His Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu 

Ile Lys Arg Ala 
109 

95 100 105 

(2) INFORMATION FOR SEQ ID N0:6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys 
20 25 30 

Asp Thr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu 
35 40 45 

Glu Trp Ile Gly Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
50 55 60 

Asp Pro Lys Phe Gln Asp Lys Ala Thr Ile Thr Ala Asp Thr Ser 
65 70 75 

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

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

Ala Met Asp Tyr Trp Gly Gln Gly Ala Ser Val Thr Val Ser Ser 
110 115 120 
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(2) INFORMATION FOR SEQ ID N0:7: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 27 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

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

TCCGATATCC AGCTGACCCA GTCTCCA 27 

(2) INFORMATION FOR SEQ ID N0:8: 

(i) SEQUENCE CHARACTERISTICS: 
{A) LENGTH: 31 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:8: 

GTTTGATCTC CAGCTTGGTA CCHSCDCCGA A 31 

(2) INFORMATION FOR SEQ ID N0:9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 

AGGTSMARCT GCAGSAGTCW GG 22 

(2) INFORMATION FOR SEQ ID NO:lO: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 34 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

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

TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 

(2) INFORMATION FOR SEQ ID NO:ll: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

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

• 
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GTAGATAAAT CCTCTAACAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID NO:l2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:12: 

GTAGATAAAT CCAAATCTAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID N0:13: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l3: 

GTAGATAAAT CCTCTTCTAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID NO:l4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 68 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l4: 

• 

CTTATAAAGG TGTTTCCACC TATAACCAGA AATTCAAGGA TCGTTTCACG 50 

ATATCCGTAG ATAAATCC 68 

(2) INFORMATION FOR SEQ ID NO:l5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 30 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l5: 

CTATACCTCC CGTCTGCATT CTGGAGTCCC 30 

(2) INFORMATION FOR SEQ ID NO:l6: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l6: 

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

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

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

Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
50 55 60 

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

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

Gly Asn Thr Leu Pro Trp Thr Phe Ala Gly Gly Thr Lys Leu Glu 

Ile Lys 
107 

95 100 105 

(2) INFORMATION FOR SEQ ID NO:l7: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

' 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l7: 

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

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

Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu Ile Tyr Tyr Thr Ser Arg Leu Glu Ser Gly Val Pro Ser 
50 55 60 

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

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

Gly Asn Thr Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu 
95 100 105 
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Ile Lys 
107 

•• 
(2) INFORMATION FOR SEQ ID N0:18: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:18: 

• 

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

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

Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
65 70 75 

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

Tyr Asn Ser Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu 

Ile Lys 
107 

95 100 105 

(2) INFORMATION FOR SEQ ID NO:l9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l9: 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

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

Gly Tyr Thr Met Asn Trp Val Lys Gln Ser His Gly Lys Asn Leu 
35 40 45 

Glu Trp Met Gly Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr Tyr 
50 55 60 

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

80 85 90 

Ser Ala Val Tyr Tyr Cys Ala Arg Ser Gly Tyr Tyr Gly Asp Ser 
95 100 105 

Asp Trp Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr Val Thr Val 
110 115 120 

Ser Ser 
122 

(2) INFORMATION FOR SEQ ID N0:20: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:20: 

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

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

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

Glu Trp Val Ala Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr Tyr 
50 55 60 

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

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

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

Asp Trp Tyr ~he Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val 
llO 115 120 

.Ser Ser 
122 

(2) INFORMATION FOR SEQ ID N0:21: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21: 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 5 10 15 
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Patent Docket P0709P 

....-----'-N_T_H_E_u_N_IT_E_o_s_T_AT_E_s_P_A_T__,E.--NT_A_No_TRA_o_E_M_A_R_K_o_F_F_1c_E ___ ,~f1/1J 
In re Application of Group Art Unit: 1816 

Paul J. Carter et al. Examiner: P. Nolan 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

.. ,.,.---' 
SUPPLEMENTAL INFORMATION DISCLOS'iJRE STATE ~'" \,\ --·- ~, Assistant Commissioner of Patents 

Washington, D.C. 20231 

Sir: 

,• 

~"t.'V \ ~ . 
~())5'~ 

Applicants submit herewith patents, publications or other information {atta~ and .!!.~tecfon . 
the attached Form PT0-1449) of which they are aware, which they believe m~i be ma~~~~_hiQ;t~mination 
of this application and in respect of which there may be a duty to disclose{n~fcordance with 37 CFR §1.56. 

This Information Disclosure Statement: ' ~ 
(a) [ ] accompanies the new patent application submitted herewith. 37 CFR §1.97(a). 

(b) [ ] is filed within three months after the filing date of the application or within three months after 
the date of entry of the national stage of a PCT application as set forth in 37 CFR§1.491. 

(c) [ ] as far as is known to the undersigned, is filed before the mailing date of a first Office action on 
the merits. 

(d) [X] is filed after the first Office Action and more than three months after the application's filing date 
or PCT national stage date of entry filing but, as far as is known to the undersigned, prior to 
the mailing date of either a final rejection or a notice of allowance, whichever occurs first, and 
is accompanied by either the fee ($230> set forth in 37 CFR §1.17{p) or a certification as 
specified in 37 CFR §1.97(e), as checked below. Should any fee be due, the U.S. Patent and 
Trademark Office is hereby authorized to charge Deposit Account No. 07-0630 in the amount 
of $220.00 to cover the cost of this Information Disclosure Statement. Any deficiency or 
overpayment should be charged or credited to this deposit account. A duplicate of this sheet 
is enclosed. 
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(e) [ ] is filed after the mailing date of either a final rejection or a notice of allowance, whichever 
occurred first, and is accompanied by the fee ($130) setforth in 37 CFR §1.17{Q(1) and a 
certification as specified in 37 CFR §1.97{e), as checked below. This document is to be 
considered as a petition requesting consideration of the information disclosure 
statement. The U.S. Patent and Trademark Office is hereby authorized to charge Deposit 
Account No. 07-0630 in the amount of $130.00 to cover the cost of this Information Disclosure 
Statement. Any deficiency or overpayment should be charged or credited to this deposit 
account. A duplicate of this sheet is enclosed. 

[If either of boxes (d) or (e) is checked above, the following "certification" under 37 CFR §1.97(e) may 

need to be completed.] The undersigned certifies that: 

[ ] Each item of information contained in the information disclosure statement was cited in a 
communication mailed from a foreign patent office in a counterpart foreign application not 
more than three months prior to the filing of this information disclosure statement. 

[ ] No item of information contained in this information disclosure statement was cited in a 
communication mailed from a foreign patent office in a counterpart foreign application or, to 
the knowledge of the undersigned after making reasonable inquiry, was known to any 
individual designated in 37 CFR §1.56(c) more than three months prior to the filing of this 
information disclosure statement. 

A list of the patent(s) or publication{s) is set forth on the attached Form PT0-1449 {Modified). 

A copy of the items on PT0-1449 is supplied herewith: 

[x] each [ ] none [ ] only those listed below: 

Those patent{s) or publication(s} which are marked with an asterisk(*) in the attached PT0-1449 form are not 

supplied because they were previously cited by or submitted to the Office in a prior application Serial No. _ 

_ ,filed and relied upon in this application for an earlier filing date under 35 USC §120. 

A concise explanation of relevance of the items listed on PT0-1449 is: 

[x] not given 

[ ] given for each listed item 
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While the information and references disclosed in this Information Disclosure Statement may be 

"material" pursuant to 37 CFR §1.56, it is not intended to constitute an admission that any patent, publication 

or other information referred to therein is "prior art" for this invention unless specifically designated as such. 

In accordance with 37 CFR §1.97(g), the filing of this Information Disclosure Statement shall not be 

construed to mean that a search has been made or that no other material information as defined in 37 CFR 

§1.56(a) exists. It is submitted that the Information Disclosure Statement is in compliance with 37 CFR §1.98 

and MPEP §609 and the Examiner is respectfully requested to consider the listed references. 

Date: Augustfil, 1997 

460 Pt. San Bruno Blvd. 
So. San Francisco, CA 94080-4990 
Phone: (415) 225-1994 
Fax: {415) 952-9881 

· Respectfully submitted, 

GE~~CH, INC. 

By: V0Pl~o 
WendyM. Lee 
Reg. No. 40,378 
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In re Application of Group Art Unit: 1816 

Paul J. Carter et al. Examiner: P. Nolan 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Applicants submit herewith patents, publications or other information (attached hereto and listed on 

the attached Form PT0-1449} of which they are aware, which they believe may be material to the examination 

of this application and in respect of which there may be a duty to disclose in accordance with 37 CFR §1.56. 

This Information Disclosure Statement: 

(a} [ ] accompanies the new patent application submitted herewith. 37 CFR §1.97(a). 

{b) [ ] is filed within three months after the filing date of the application or within three months after 
the date of entry of the national stage of a PCT application as set forth in 37 CFR§ 1 .491. 

{c) [ 1 as far as is known to the undersigned, is filed before the mailing date of a first Office action on 
the merits. 

(d) [XJ is filed after the first Office Action and more than three months after the application's filing date 
or PCT national stage date of entry filing but, as far as is known to the undersigned, prior to 
the mailing date of either a final rejection or a notice of allowance, whichever occurs first, and 
is accomoanied by either the fee ($230) set forth in 37 CFR §1.17(p) or a certification as 
specified in 37 CFR §1.97(e), as checked below. Should any fee be due, the U.S. Patent and 
Trademark Office is hereby authorized to charge Deposit Account No. 07-0630 in the amount 
of $220.00 to cover the cost of this Information Disclosure Statement. Any deficiency or 
overpayment should be charged or credited to this deposit account. A duplicate of this sheet 
is enclosed. 

~ 
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(e) [ ] is filed after the mailing date of either a final rejection or a notice of allowance, whichever 
occurred first, and is accompanied by the fee ($130) set forth in 37 CFR §1.17(i)(1) and a 
certification as specified in 37 CFR §1.97(e), as checked below. This document is to be 
considered as a petition requesting consideration of the information disclosure 
statement. The U.S. Patent and Trademark Office is hereby authorized to charge Deposit 
Account No. 07-0630 in the amount of $130.00 to cover the cost of this Information Disclosure 
Statement. Any deficiency or overpayment should be charged or credited to this deposit 
account. A duplicate of this sheet is enclosed. 

Pf either of boxes (d) or (e) is checked above, the following "certification" under 37 CFR §1.97(e) may 

need to be completed.] The undersigned certifies that: 

[ ] Each item of information contained in the information disclosure statement was cited in a 
communication mailed from a foreign patent office in a counterpart foreign application not 
more than three months prior to the filing of this information disclosure statement. 

[ ] No item of information contained in this information disclosure statement was cited in a 
communication mailed from a foreign patent office in a counterpart foreign application or, to 
the knowledge of the undersigned after making reasonable inquiry, was known to any 
individual designated in 37 CFR §1.56(c) more than three months prior to the filing of this 
information disclosure statement. 

A list of the patent(s) or publication(s) is set forth on the attached Form PT0-1449 (Modified). 

A copy of the items on PT0-1449 is supplied herewith: 

[x] each [ J none [ ] only those listed below: 

Those patent(s) or publication(s) which are marked with an asterisk (*) in the attached PT0-1449 form are not 

supplied because they were previously cited by or submitted to the Office in a prior application Serial No. _ 

_ ,filed and relied upon in this application for an earlier filing date under 35 USC §120. 

A concise explanation of relevance of the items listed on PT0-1449 is: 

[x] not given 

[ ] given for each listed item 

[ ] given for only non-English language listed item{s) [Required) 

[ ] in the form of an English language copy of a Search Report from a foreign patent office, 
issued in a counterpart application, which refers to the relevant portions of the references. 

The Examiner is reminded that a "concise explanation of the relevance" of the submitted prior art "may 

be nothing more than identification of the particular figure or paragraph of the patent or publication which has 

some relation to the claimed invention," MPEP §609. 
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While the information and references disclosed in this Information Disclosure Statement may be 

"material" pursuant to 37 CFR §1.56, it is not intended to constitute an admission that any patent, publication 

or other information referred to therein is "prior art" for this invention unless specifically designated as such. 

In accordance with 37 CFR §1.97(g), the filing of this Information Disclosure Statement shall not be 

construed to mean that a search has been made or that no other material information as defined in 37 CFR 

§1.56(a) exists. It is submitted that the Information Disclosure Statement is in compliance with 37 CFR §1.98 

and MPEP §609 and the Examiner is respectfully requested to consider the listed references. 

Date: October Jo_, 1997 

460 Pt. San Bruno Blvd. 
So. San Francisco, CA 94080-4990 
Phone: (415) 225-1994 
Fax: (415) 952-9881 

sp tfully submitted, 

G ECH, NC. 
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• • Patent Docket P0709P1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

Group Art Unit: 1816 

Examiner: P. Nolan 

AMENDMENT TRANSMITTAL 

Assistant Commissioner of Patents 
Washington, D.C. 20231 OCT - 7 F197 

Sir: 

Transmitted herewith is an amendment in the above-identified application. 

MA"IHIA uutn~R 
' 6ERVtCE CEh'TEA 

Total 35 31 4 x88 = $88.00 

Independent 8 10 0 x80= $0.00 

_ First Presentation of Multiple Dependent Claims + 260 = 

Total Fee Calculation $88.00 

No additional fee is required. 
x The Commissioner is hereby authorized to charge Deposit Account No. 07-0630 in 

the amount of $88.00. A duplicate copy of this transmittal is enclosed. 
Petition for Extension of Time is enclosed. 

The Commissioner is hereby authorized to charge any additional fees required under 37 CFR 1.16 and 1. 17, or 
credit overpayment to Deposit Account No. 07-0630. A duplicate copy of this sheet is enclosed. 

Date: October _L, 1997 

One DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (415) 225-1994 
Fax: ( 415) 952-9881 

Re ctfully submitted, 
N NTECH INC. 

By:~~~~~~~~~~~~ 
Wendy M. Lee 
Reg. No. 40,378 
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Patent Docket P0709P1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: 17 November 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

Group Art Unit: 1816 

Examiner: P. Nolan 

SUPPLEMENTAL AMENDMENT UNDER 37 C.F.R. §1:11~."','.:"?.f"';\: "'·'' .,..., 
t- -!:=-:{ ; ; ' v.fi.;~-;'! 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

,; ~~_,~ l~:. .... \ ·t.. ... ' 

On- 7 ,,.,,,.,.., " I - I ''J "' , '" 
Sir: r.Ar.'i';l.,n,. 1 ", 

~Vtr«A \i,,.•'tW~f\.,~--~ 

Applicants respectfully request reconsi9eration of the above-identified appli&at1@•r:iiilrl!viewJ0f.::.the 

following amendments and remarks. 

IN THE SPECIFICATION: 

On page 8, lines 25-27 and page 15, lines 23-24, please replace the sequence in its entirety with 

the following sequence --

EVQL VESGGGL VQPGGSLRLSCAASGFTFSDY AMSWVRQAPGKGLEWVAVISENGSDTYY ADS 

VKGRFTISRDDSKNTL YLQMNSLRAEDTA VYYCARDRGGAVSYFDVWGQGTL VTVSS--

On page 9, line 30, please replace "huKI" with --hulll--. 

IN THE CLAIMS: 

1011011997 
~ ~r bkil~erw~ humanize antibody variable domain having a non-human 

01 FCl103 CompM~~arity Determining Reg.ion (C ) incorporated into a human antibody variable 

domain, wherein an amino acid resid \~k been substituted for the human amino acid residue 

~ at a site selected from the group c sisfn'"g\of: 

4L, [36L], 38L, 43L, 44L, 46L, 5 , 62L, 65L, 66L, 67L, 68L, 69L, [70L,] 73L, 85L, [87L,] 98L, 2H, 

Ju/ 7/9) 
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• • 
.Ji,\ 4H, [24H,] 36H, [37H,] 39H, 43o/~, [49H, 68H,] 69H, 70H, (73H,] 74H, 75H, 76H, 78H and 

92H. / \-

JJ} 

· Please add the following claims: 

--39. A humanized heavy chain variable domain comprising FR1- DR1-FR2-CDR2-FR3-CDR3-

FR4, wherein FR1-4 comprise the four framework regions of a c sensus human variable 

domain of a human heavy chain immunoglobulin subgroup an CDR 1-3 comprise the three 

complementarity determining regions (CDRs) of a nonhuma import antibody, and further 

wherein consensus human framework region (FR) residue have been replaced by nonhuman 

import residues where the FR residue (a) noncovalently inds antigen directly; (b) interacts with a 

CDR; (c} comprises a glycosylation site which affects e antigen binding or affinity of the 

antibody; or (d) participates in the VL - VH interface. 

40. The humanized heavy chain variable d ain of claim 39 wherein the human heavy chain 

immunoglobulin subgroup is VH subgroup Ill. 

41. The humanized heavy chain vari le domain of claim 40 wherein: 

FR1 of the consensus human variable amain comprises the amino acid sequence: 

EVQLVESGGGLVQPGGSLRLSC 

FR2 of the consensus human var" ble domain comprises the amino acid sequence: 

WVRQAPGKGLEWVA (SEQ I N0:28); 

ariable domain comprises the amino acid sequence: 

RFTISRDDSKNTLYLQMN RAEDTAVYYCAR (SEQ ID N0:29); and 

FR4 of the consensus hu an variable domain comprises the amino acid sequence: 

42. The huma zed antibody of claim 22 which lacks immunogenicity upon repeated 

administration t a human patient in order to treat a chronic disease in that patient.--
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A. Amendments 

• • 
REMARKS 

The undersigned confirms having met with Examiners Nolan and Eisenschenk in the interview 

7123197 and takes this opportunity to thank the Examiners for the courtesies extended in the 

interview. Claims 39-41 have been added herein which use language as proposed by Examiner 

Nolan in the interview. Independent claim 39 is similar to a combination of presently pending 

claims 22 and 23. Basis for the language "FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4, wherein FR1-

4 comprise the four framework regions of a consensus human variable domain of a human heavy 

chain immunoglobulin subgroup and CDR1-3 comprise the three complementarity determining 

regions (CDRs) of a nonhuman import antibody" in claim 39 is found on page 1, lines 28-30 and 

page 25, lines 28-29, for example. Claim 40 finds specification basis on at least page 15, line 

18. Claim 41 finds specification support in Figure 1 B with respect to the framework regions of 

the HUVHlll consensus sequence therein. Claim 42 has also been added and finds specification 

basis on at least page 60, lines 25-32 and page 70, lines 6-8. With respect to the amendments 

to the specification, the sequence on pages 8 and 15 has been corrected (see Section B of this 

amendment) and the typographical error with respect to the Fig. 5 sequence has been corrected 

herein. In that the amendments do not introduce new matter, their entry is respectfully 

requested. 

8. Substitute Sequence Listing 

A further substitute sequence listing is submitted herewith. Applicants have found that SEQ ID 

N0:4 in the previous sequence listings did not correspond to the HUVHlll consensus sequence of 

Fig. 1 B (see page 9, lines 1-2) and hence SEQ ID N0:4 in the attached substitute sequence 

listing has been corrected accordingly. Furthermore, SEQ ID N0:4 is hereby corrected on pages 

8 and 15 of the application. In addition, separate sequence identifiers (SEQ ID NO's 27-30) have 

been given to the FR1-4 sequences in claim 41 added herein. In accordance with 37 C.F.R. 

§§1.821 (f) and (g), the undersigned hereby states that the content of the paper and the computer 

readable sequence listings is the same. I further state that this submission includes no new 

matter. 
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C. Antibodies humanized according to the teachings of the instant application 

As discussed in the interview, the consensus human variable domain of the instant claims has 

been used to humanize a number of antibodies, including: 

1. Anti-p18dfER2 antibodies. See Example 1 of the application, including Table 3 on page 72 

(which describes humanized variants huMAb405-1-8) and page 65, lines 1-4 {concerning the use 

of a consensus human variable domain as recited in the claims herein). huMAb405-6 and 

huMAb405-8 had binding affinities which were suprisingly superior to that of the nonhuman 

antibody (muMAb405); see second to last column of Table 3. Repeated administration of the 

humanized anti-p1 a5HER2 antibody huMAb405-8 has not lead to an immunogenic response in 

cancer patients treated therewith. See abstract of 8aselga et al., J. Clin. Oncol. 14(3):737-744 

(1996), of record. 

2. Anti-CD3 antibodies. See Example 3 on pages 79-88 of the application; and Fig. 5 as 

well as page 9, lines 25-31 concerning the use of a consensus human variable domain as 

claimed herein. [Note: In the Fig. 5 VH consensus sequence (hull!}, the last residue of FR2 is S, 

i.e. A-S, and eighth residue of FR3 is N, i.e. D-N, because of changes in 1987 to 1991 

consensus sequence of Kabat et al.; such an equivalent consensus sequence and other 

changes in consensus sequences that result from the addition of further human antibody 

sequences to subsequent antibody compilations by Kabat et al. are clearly encompassed by the 

claims herein]. Humanized anti-CD3 variant (v1) was found to enhance the cytotoxic effects of 

activated human cytotoxic T lymphocytes (CTL) 4-fold against SK-8R-3 tumor cells 

overexpressing p185HER2 (page 81, lines 1-4). Variants of the humanized v1 antibody were made 

(v6 to v12; see page 82, line 22 and page 84, line 17 through to page 85, line 2 and page 86, 

lines 17-31), including the most potent variant, v9, which bound Jurkat cells almost as efficiently 

as the chimeric BsF(ab')i (page 86, lines 20-22). 

3. Anti-CD18 antibody. See Example 4 on page 89 of the application and Figs. 6A and 68 

with respect to a consensus human variable domain as claimed in the instant application. The 

binding affinity of the humanized anti-CD18 antibody (pH52-8.0/pH52-9.0; see Figs. 6A and 68 of 
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the application) was similar to the nonhuman H52 antibody; i.e. the humanized antibody has an 

affinity of 3.9 ± 0.9nM and murine H52 antibody has an affinity of 1.5 ± 0.3nM. 

4. Anti-lgE antibodies. See Presta et al. J. lmmunol. 151(5)2623-2632 (1993), of record. 

Use of a consensus human variable domain of the claims of the instant application is disclosed 

on page 2624 (column 1, first and third full paragraphs) and in Fig. 1. A number of humanized 

variants were made (see full paragraph 2 in column 1 on page 2624), including F(ab)-12 with only 

five framework region substitutions which exhibited binding comparable to the murine antibody 

(paragraph 2 on page 2631). Multidose administrations of full length anti-lgE variant 12 did not 

induce a human antihuman antibody response in allergic patients treated therewith (see column 

1, last paragraph on page 311 of Shields et al., Int. Arch Allergy lmmunol. 107:308-312 (1995), 

of record). 

5. Anti-CD11a antibodies. See Werther et al. J. lmmnol. 157:4986-4995 {1996), of record. 

Use of a consensus human variable domain as taught and claimed in the instant application is 

discussed in the first sentence of the Results section on page 4988 and in Fig. 1 (see note in 

paragraph·2 above, with respect to changes in 1987 to 1991 consensus sequences. Eight 

humanized variants were made (see Table 1 on page 4989), including HulgG1 which had an 

apparent Kd similar to the parent murine antibody and comparable activity to the murine antibody 

in the cell adhesion and mixed leukocyte reaction (MLR) assays (see paragraph briging columns 

1-2 on page 4993). 

6. Anti-VEGF antibodies. See Presta et al. "Humanization of an anti-VEGF monoclonal 

antibody for the therapy of solid tumors and other disorders" Cancer Research, in press, pps. 1-

32 of the manuscript, of record. The first paragraph on page 12 refers to the use of a consensus 

human variable domain as in the claims of this application. With respect to the consensus 

sequence in the figure on page 32 of the manuscript, see note in paragraph 2 above concerning 

change in 1987 to 1991 consensus sequences. As shown in Table 1 on page 29, twelve 

humanized anti-VEGF antibodies were made. The humanized antibody 12-lgG1 acquired the 

binding properties and biological activities of a high-affinity murine anti-VEGF MAb (see page 16, 
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last paragraph of this reference). 

D. FR substitutions by Queen et al. 

• 

With respect to pending claim 10 herein reciting substitutions at specified sites in the VH and VL 

framework regions, as discussed at the interview, Queen et al. PNAS, USA 86:10029-10033 

(1989) and US Patent 5,530, 101 (the "101 patent") (cited by the office in the previous office 

action} use sequential numbering for the variable domain residues of the antibodies described in 

these references, whereas the claims of the instant application use Kabat numbering for the 

framework region residues (see page 14, lines 6-22 of the instant application}. As requested by 

the Examiner in the interview, alignments of heavy chain variable domain (Exhibit A} and light 

chain variable domain (Exhibit 8) sequences of the 101 patent (including the sequences for the 

murine and humanized anti-Tac antibody of Queen et a/.) with sequential and Kabat residue 

numbering are attached. "murx" refers to the murine antibody sequence; "hzx" refers to the 

humanized antibody sequence; "H" is used for heavy chain variable domain sequences and "L" 

for light chain variable domain sequences. The sites at which the 101 patent refers to FR 

substitutions are: 

I Anti-Tac antibod~ {Figs. 1A and 18of101 eatent} 

VH FR substitions VL FR substitutions 

Sequential Kabat numbering Sequential Kabat numbering 

numbering numbering 

27H 27H 48L 48L 

30H 30H 60L 60L 

48H 48H 63L 63L 

67H 66H 

68H 67H 

93H 89H 

95H 91H 

98H 94H 

I 
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107H 

108H 

109H 

111H 

• • 
103H 

104H 

105H 

107H 

I Fd79 antibod~ {Figs. 2A and 28 of 101 eatent} 

VH FR substitions VL FR substitutions 

Sequential Kabat numbering Sequential Kabat numbering 

numbering numbering 

82H 81H 9L 9L 

97H 93H 45L 41L 

112H 103H 46L 42L 

53L 49L 

81L 77L 

83L 79L 

I Fd138-80 antibod~ {Figs. 3A and 38of101 eatent} 

VH FR substitions VL FR substitutions 

Sequential Kabat numbering Sequential Kabat numbering 

numbering numbering 

27H 27H 36L 36L 

30H 30H 48L 48L 

37H 37H 63L 63L 

48H 48H 87L 87L 

67H 66H 

68H 67H 

93H 89H 

98H 94H 

I 

I 
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111H 

112H 

113H 

115H 

• • 
103H 

104H 

105H 

107H 

I M195 antibod~ {Figs. 4A and 48 of the 101 ~atent} 

VH FR substitions VL FR substitutions 

Sequential Kabat numbering Sequential Kabat numbering 

numbering numbering 

27H 27H 10L 10L 

30H 30H 40L 36L 

48H 48H 52L 48L 

67H 66H 67L 63L 

68H 67H 74L 70L 

93H 89H 110L 106L 

95H 91H 

98H 94H 

106H 103H 

107H 104H 

108H 105H 

110H 107H 

I mik-~1 anti bod~ {Figs. 5A and 58 of the 101 ~atent} 

V H FR substitions V L FR substitutions 

Sequential Kabat numbering Sequential Kabat numbering 

numbering numbering 

1H 1H 13L 13L 

29H 29H 41L 42L 

I 

I 
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30H 

49H 

72H 

73H 

84H 

89H 

90H 

• • 
30H 70L 71L 

49H 

72H 

73H 

82bH 

86H 

87H 

I CMV5 anti bod~ {Figs. 6A and 68 of the 101 ~atent} 

V H FR substitions VL FR substitutions 

Sequential Kabat numbering Sequential Kabat numbering 

numbering numbering 

5H 5H 49L 49L 

24H 24H 

27H 27H 

28H 28H 

30H 30H 

69H 68H 

80H 79H 

97H 93H 

I AF2 antibod~ (Figs. 44A and 448 of the 101 ~atent} 

VH FR substitions V L FR substitutions 

Sequential Kabat numbering Sequential Kabat numbering 

numbering numbering 

27H 27H 48L 48L 

28H 28H 63L 63L 

30H 30H 70L 70L 

I 

I 
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93H 

95H 

98H 

107H 

108H 

109H 

111H 

• • 
89H 

91H 

94H 

103H 

104H 

105H 

107H 

Should the Examiner have any comments or questions concerning this amendment, he is invited 

to call Wendy Lee at (650) 225-1994 concerning these. 

Date: October _i_, 1997 

1 DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650} 225-1994 
Fax: (650} 952-9881 

Respectfully submitted, 

G NTECH, INC. 
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EXHl:Bl:T A 

Alignment of heavy chains from '101 patent 
sequential 1 10 20 30 40 

40 
50 
50 Kabat 1 10 20 30 

murxTacH 
hzxTacH 
EuH 
murxMikH 
hzxMikH 
LayH 
murxAF2H 
hzxAF2H 
murxCMVSH 
hzxCMVSH 
murxFd138H 
hzxFd138H 
murxFd79H 
hzxFd79H 
murxM195H 
hzxM195H 

sequential 
Kabat 

murxTacH 
hzxTacH 
EuH 
murxMikH 
hzxMikH 
LayH 
murxAF2H 
hzxAF2H 
murxCMVSH 
hzxCMVSH 
murxFdl38H 
hzxFd138H 
murxFd79H 
hzxFd79H 
rnurxM195H 
hzxM195H 

• • • • • • 
QVQLQQSGAELAKPGASVKWSCKASGYTFTSYRMHWVKQRPGQGLEWIGX 
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYTMHWVRQAPGQGLEWIGY 
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSRSAIIWVRQAPGQGLEWMGG 
QVQLKQSGPGLVQPSQSLSITCTVSGFSVTSYGVHWIRQSPGKGLEWLGV 
EVQLLESGGGLVQPGQSLRLSCAASGFTVTSYGVHWVRQAPGKGLEWVGV 
AVQLLESGGGLVQPGGSLRLSCAASGFTFSASAMSWVRQAPGKGLEWVAW 
QVQLQQPGADLVMPGAPVKLSCLASGYIFTSSWINWVKQRPGRGLEWIGR 
QVQLVQSGAEVKKPGSSVKVSCKASGYIFTSSWINWVRQAPGQGLEWMGR 
EVQLQQSGPELVKPGASMKISCKASVYSFTGYTMNWVKQSHGQNLEWIGL 
QVQLVQSGAEVKKPGSSVRVSCKASGYSFTGYTMNWVRQAPGKGLEWVGL 
QVQLQQSDAELVKPGASVKISCKVSGYTFTDHTIHWMKQRPEQGLEWFGY 
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDHTIHWMRQAPGQGLEWFGY 
EMILVESGGGLVKPGASLKLSCAASGFTFSNYGLSWVRQTSDRRLEWVAS 
EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYGLSWVRQAPGKGLEWVAS 
EVQLQQSGPELVKPGASVKISCKASGYTFTDYNMHWVKQSHGKSLEWIGY 
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYNMHWVRQAPGQGLEWIGY 

a 
60 

60 
• 

70 
70 

• 

80 90 
80 abc 90 

• • 
INPSTGYTEYNOKFKDKATLTADKSSSTAYMQLSSLTFEDSAVYYCAR~ 

INPSTGYTEYNQKFKDKATITADESTNTAYMELSSLRSEDTAVYYCARG 
IVPMFGPPNYAQKFQGRVTITADESTNTAYMELSSLRSEDTAFYFCAGG 
IW-SGGSTDYNAAFISRLTISKDNSKSQVFFKVNSLQPADTAIYYCARA 
IW-SGGSTDYNAAFI3RFTISRDNSKNTLYLQMNSLQAEDTAIYYCARA 
KYENGNDKHYADSVNGRFTISRNDSKNTLYLQMNGLQAEVSAIYYCARD 
IDPSDGEVHYNQDFKDKATLTVDKSSSTAYIQLNSLTSEDSAVYYCARG 
IDPSDGEVHYNQDFKDRVTITADESTNTAYMELSSLRSEDTAVYYCARG 
INPYNGGTSYNQKFKGKATLYVDKSSNTAYMELLSLTSADSAVYYCTRR 
INPYNGGTSYNQKFKGRVTVSLKPSFNQAYMELSSLFSEDTAVYYCTRR 
IYPRDGHTRYSEKFKGKATLTADKSASTAYMHLNSLTSEDSAVYFCARG 
IYPRDGHTRYAEKFKGKATITADESTNTAYMELSSLRSEDTAVYFCARG 
ISRGGGRIYSPDNisKGRF~ISHEDP.KN"fLYLQMSSLKSEDTALYYCLRE 

ISRGGGRIYSPDNLKGRFTISRNDSKN'l'LYLQMNSLQAEDTALYYCLRE 
IYPYNGGTGYNQKFKSKl~.TLTVDNSSSTAYMDVRSLTSEDSAVYYCARG 

IYPYNGGTGYNQKFKSKATITADESTNTAYMELSSLRSEDTAVYYCARG 
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sequential 
Kabat 

rnurxTacH 
hzxTacH 
EuH 
rnurxMikH 
hzxMikH 
LayH 
murxAF2H 
hzxAF2H 
murxCMVSH 
hzxCMVSH 
murxFd138H 
hzxFd138H 
murxFd79H 
hzxFd79H 
murxM195H 
hzxM195H 

• 
EXHIBIT A 

(cont.) 

110 
103 110 

• • 
GGV------FDYWGQGTTLTVSS 
GGV-- - - - - FDYWGQGTl·VTYSS 
YGIYS----PEEYNGGLVTVSS 
GDYNYDG--FAYWGQGTLVTVSA 
GDYNYDG--FAYWGQGTLVTVSS 
AGPYVSPTFFAHWGQGTLVTVSS 
FLPW-----FADWGQGTLVTVSA 
FLPW-----FADWGQGTLVTVSS 
GFRDYS---MDYWGQGTSVTVSS 
GFRDYS---MDYWGQGTSVTVSS 
RDSRERNG-FAYWGQGTLVTVS­
RDSRERNG-FAYWGQGTLVTVSS 
GIYYADYGFFDVWGTGTTVIVSS 
GIYYADYGFFDVWGQGTLVTVSS 
RPA------MDYWGQGTSVTVSS 
RPA------MD~NGQGTLVTVSS 

• 
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EXHJ:BJ:T B 

Alignment of light chains from '101 patent 

sequential 1 
Kabat 1 

10 
10 

20 
20 

30 
30 

40 
40 

murxTacL 
hzxTacL 
EuL 
murxMikL 
hzxMikL 
LayL 
murxAF2L 
hzxAF2L 
murxCMV5L 
hzxCMV5L 
murxFd138L 
hzxFd138L 
murxFd79L 
hzxFd79L 
murxM195L 
hzxM195L 

sequential 
Kabat 

murxTacL 
hzxTacL 
EuL 
murxMikL 
hzxMikL 
LayL 
murxAF2L 
hzxAF2L 
murxCMV5L 
hzxCMV5L 
murxFdl38L 
hzxFd138L 
murxFd79L 
hzx.Fd79L 
rnurxM195L 
hzxM195L 

• • • • • 
QIVLTQSPAIMSASPGEKVTITCSASSSIS-----YMHWFQQKPGTSPKL 
DIQMTQSPSTLSASVGDRVTITCSASSSIS-----YMHWYQQKPGKAPKL 
DIQMTQSPSTLSASVGDRVTITCRASQSINT----WLAWYQQKPGKAPKL 
QIVLTQSPAIMSASPGEKVTMTCSGSSSVS-----FMYWYQQRPGSSPRL 
DIQMTQSPSSLSASVGDRVTITCSGSSSVS-----FMYWYQQKPGKAPKL 
DIQMTQSPSSLSVSVGDRVTITCQASQNVNA----YLNWYQQKPGLAPKL 
NIVMTQSPKSMYVSIGERVTLSCKASENVDT----YVSWYQQKPEQSPKL · 
DIQMTQSPSTLSASVGDRVTITCKASENVDT----YVSWYQQKPGKAPKL 
DIVLTQSPATLSVTPGDSVSLSCRASQSISN----NLHWYQQKSHESPRL 
EIVLTQSPGTLSLSPGERATLSCRASQSISN----NLHWYQQKPGQAPRL 
DIVMTQSHKFMSTSVGDRVSITCKASQDVGS----AvvwHQQKSGQSPKL 
DIQMTQSPSTLSASVGDRVTITCKASQDVGS----AVVWHQQKPGKAPKL 
DIVLTQSPASLAVSLGQRATISCRASQSVSTSTYNYMHWYQQKPGQPPKL 
EIVMTQSPATLSVSPGEl'ATLSCRASQSVSTSTYNYMHWYQQKPGQSPRL 
DIVLTQSPASLAVSLGQRATISCRASESVDNYGISFMNWFQQKPGQPPKL 
DIQMTQSPSSLSASVGDRVTITCRASESVDNYGISFMNWFQQKPGKAPKL 

50 
50 

• 

60 
60 

• 

70 
70 

• 

80 
80 

• 

90 
90 

• 
WIYTTSNLASGVPARFSGSGSGTSYSLTISRMEAEDAATYYCHORSTYPL 
LIYTTSNLASGVPARFSGSGSGTEFTLTISSLQPDDFATYYCHQRSTYPL 
LMYKASSLESGVPSRFIGSGSGTEFTLTISSLQPpDFATYYCQQYNSDSK 
LIYDTSNLASGVPVRFSGSGSGTSYSLTISRMEAEDAATYYCQQWSTYPL 
LIYDTSNLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSTYPL 
LIYGASTREAGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQYNNWPP 
LIYGASNRYTGVHDRFTGSGSATDFTLTISSVQAEDLADYHCGQSYNYPF 
LIYGASNRYTGVPSRFSGSGSGTDFTLTISSLQPDDFATYYCGQSYNYPF 
LIKYASQSISGIPSRFSGSGSGTDFTLSVNGVETEDFGMYFCQQSNSWPH 
LIKYASQSISGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQSNSWPH 
LIYWASTRHTGVPDRFTGSGSGTDFTLTITNVQSEDLADYFCQQYSIFPL 
LIYWASTRHTGVPSRFTGSGSGTEFTLTISSLQPDDFATYFCQQYSIFPL 
LIKYASNLESGVPARFSGSG~GTDFTLNIHPVEEEDTVTYYCQHSWEIPY 

LIKYASNLESGIPARFSGSGSGTEFTLTISRLESEDFAVYYCQHSWEIPY 
LIYAASNQGSGVPARFSGSGSGTDFSLNIHPMEEDDTAMYFCQQSKEVPW 
LIYAASNQGSGVPSRFSGSGSGTDFTLNISSLQPDDFATYYCQQSKEVPW 
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sequential 100 
Kabat 100 

murxTacL 
hzxTacL 
EuL 
murxMikL 
hzxMikL 
LayL 
murxAF2I, 
hzxAF2L 
murxCMVSL 
hzxCMVSL 
murxFd138L 
hzxFd138L 
rnurxFd79L 
hzxFd79L 
murxM195L 
hzxM195L 

• 
TFGSGTKLELK 
TFGQGTKVEVK 
MFGQGTKVEVK 
TFGAGTKLELK 
TFGQSTKVEVK 
TFGQGTKVEVK 
TFGSGTKLEIK 
TFGQGTKVEVK 
TFGGGTKLEIK 
TFGQGTKVEIK 
TFGAGTRLELK 
TFGQGTKVEVK 
TFGGGTKLEIK 
TFGQGTRVEIK 
TFGGGTKLEIK 
TFGQGTKVEIK 

EXHIBIT B 
(cont.) 

• 
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SEQUENCE LISTING 

{l) GENERAL INFORMATION: 

{ii-\APPLICANT: Carter, Paul J. 
. ~ Presta, Leonard G. 

(ii) TI LE OF INVENTION: Method for Making Humanized Antibodies. 

(iv) CORRES 
(A) SSEE: Genentech, Inc. 
(B) : 1 DNA Way 
{C) outh San Francisco 
(D) STATE: alifornia 
(E) COUNTRY: USA 
(F) ZIP: 9408 

(v) COMPUTER 
(A) 
(B) 
(C) 
(D) 

.5 inch, 1.44 Mb floppy disk 
C compatible 

: PC-DOS/MS-DOS 
(Genentech) 

(vi) CURRENT APPLICATION D A: 
(A) APPLICATION NUMBER: 08/146206 
(B) FILING DATE: 17-Nov- 993 
(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/7 
(B) FILING DATE: 14-JUN-1991 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Lee, Wendy M. 
(B) REGISTRATION NUMBER: 40,378 
(C) REFERENCE/DOCKET NUMBER: P0709Pl 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 650/225-1994 
(B) TELEFAX: 650/952-9881 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

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

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

Leu Ser Ala Ser 

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

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

Asn 
30 

Lys 
45 
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• • 
Leu Leu Ile Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 

50 55 60 

Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile 
65 70 75 

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

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

Ile Lys Arg 

(2) INFORMATION SEQ ID N0:2: 

(i) SEQUENCE C 
(A) LENGTH: 0 amino acids 
(B) TYPE: Amin Acid 
(D) TOPOLOGY: r;·near 

(xi) SEQ ID N0:2: 

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

Gly Ser Leu Arg Leu Ser Gly Phe Asn Ile Lys 

~ 
20 25 30 

Asp Thr Tyr Ile His Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ala Arg Ile Tyr Pro Asn Gly Tyr Thr Arg Tyr 

rf\l Ala 

50 55 60 

Asp Ser Val Lys Ser Ala Asp Thr Ser 

0itV 
65 75 

Lys Asn Thr Ala Tyr Leu Gln Met Asn 
80 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp 
95 

Ala Met Asp Val Trp Gly Gln Gly Thr 

(2) 

110 

INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

Leu 
115 

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

Leu Arg Ala Glu 

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

Asp 
90 

Tyr 
105 

Ser 
120 
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• • 
Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser 

20 25 30 

Ser r Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
50 55 60 

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

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

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

Ile Lys Arg Thr 
109 

(2) INFORMATION FOR 

(i) SEQUENCE CHARACTE ISTICS: 
(A) LENGTH: 120 a no acids 
(B) TYPE: Amino Aci 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: ID N0:4: 

~ Gl~ Val Gln Leu Val Glu Ser 
5 

Gly Leu Val Gln Pro Gly 
10 15 

(Y\J:: Ser Leu Arg Leu 
20 

Ser Gly Phe Thr Phe Ser 
25 30 

Tyr Ala Met Ser Trp Val Arg Gln 
35 

Glu Trp Val Ala Val Ile Ser Glu Asn 
50 

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

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser 
80 85 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg 
95 100 

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

(2) INFORMATION FOR SEQ ID N0:5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

Pro Gly Lys Gly Leu 
45 

Tyr 
60 

Ser 
75 

Asp 
90 

Ser 
105 

Ser 
120 
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• • 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:5: 

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
1 5 10 15 

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

Trp Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 
35 40 45 

Ala Ser Phe Arg Tyr Thr Gly Val Pro Asp 
55 60 

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

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

His Tyr Thr Thr Gly Gly Thr Lys Leu Glu 
100 105 

Ile Lys Arg Ala 
109 

(2) INFORMATION FOR 

Ala Ser Leu Lys Leu 
20 

Asp Thr Tyr Ile His Trp Val Lys Gln 
35 

Glu Trp Ile Gly Arg Ile Tyr Pro Thr 
50 

Asp Pro Lys Phe Gln Asp Lys Ala Thr Ile 
65 70 

Ser Asn Thr Ala Tyr Leu Gln Val Ser Arg 
80 85 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly 
95 100 

Ala Met Asp Tyr Trp Gly Gln Gly Ala Ser 
110 115 

(2) INFORMATION FOR SEQ ID N0:7: 

Leu Val Lys Pro Gly 
15 

Gly Phe Asn Ile Lys 
30 

Pro Glu Gln Gly Leu 
45 

y Tyr Thr Arg Tyr 
60 

Ser 
75 

Ser Glu Asp 
90 

Tyr 
105 

Ser 
120 
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• 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

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

TCCGATATCC 

(2) INFORMATION SEQ ID N0:8: 

(i) SEQUENCE 
(A) LENGTH: 31 base pairs 
(B) TYPE: Nu leic Acid 
(C) STRANDED SS: Single 
(D) TOPOLOGY: Linear 

GTTTGATCTC CAGCTTGGTA 

(2) INFORMATION 

(i) SEQUENCE CHARACTER! 
(A) LENGTH: 22 base airs 
(B) TYPE: Nucleic Ac d 

31 

;) 

(C) STRANDEDNESS: Sin 
(D) TOPOLOGY: Linear 

l r (xi) SEQUENCE DESCRIPTION: 

('{\: I l!l AGGTSMARCT GCAGSAGTCW GG 22 

(2) INFORMATION FOR SEQ ID NO:lO: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 34 'base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

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

TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 

(2) INFORMATION FOR SEQ ID NO:ll: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

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

• 
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(i) 

(xi) 

• 
SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 
(B) TYPE: Amino Acid 
( ) TOPOLOGY: Linear 

SEQ ID NO:l6: 

• 
Asp 

1 
Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu 

5 10 15 

Gly Ile Ser Cys Arg Ala Ser Gln Asp Ile Arg 
25 30 

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

Leu Leu Ile Tyr His Ser Gly Val Pro Ser 
55 60 

Lys Phe Ser Gly Ser 
65 

Asp Tyr Ser Leu Thr Ile 
70 75 

Ser Asn Leu Glu Gln 
80 

Thr Tyr Phe Cys Gln Gln 
85 90 

Gly Asn Thr Leu Pro 
95 

Gly Gly Thr Lys Leu Glu 
100 105 

Ile Lys 
107 

(2) INFORMATION FOR SEQ ID NO:l : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino 

'l {B) TYPE: Amino Acid 
{D) TOPOLOGY: Linear 

ff\~(xi) SEQUENCE DESCRIPTION' SEQ 

Asp Ile Gln Met Thr Gln Ser Pro Ser 
1 5 

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala 
20 25 

Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro 
35 40 

Leu Leu Ile Tyr Tyr Thr Ser Arg Leu Glu 
50 55 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
65 70 

Ser Ala Ser Val 
15 

Arg 
30 

Lys 
45 

Ser 
60 

Ile 
75 

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

Gly Asn Thr Leu Pro Trp Thr Phe Gly Gln 
95 100 
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• 
GTAGATAAAT CCTCTAACAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID NO:l2: 

(i) SEQUEN 
(A) LENG H: 36 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRAN EDNESS: Single 
(D) TOPOLO Y: Linear 

GTAGATAAAT CCAAATCT C AGCCTATCTG CAAATG 36 

(2) INFORMATION ID NO:l3: 

(i) SEQUENCE CHARAC 
(A) LENGTH: 36 b se pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: 
(D) 

(xi) SEQUENCE DESCRIPTION SEQ ID NO:l3: 

(2) INFORMATION 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 68 base pairs 
(B) TYPE: Nucleic Acid 
(CJ STRANDEDNESS: Single 
(D) TOPOLOGY: Linear ~ 

(Yl1 (Ki) SEQUENCE DESCRIPTION' 

\jtJ~CTTATAJV\GG TGTTTCCACC 

SEQ 

ATATCCGTAG ATAAATCC 68 

(2) INFORMATION FOR SEQ ID NO:l5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 30 base pairs 
(BJ TYPE: Nucleic Acid 
(CJ STRANDEDNESS: Single 
(DJ TOPOLOGY: Linear 

CAAATG 36 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l5: 

CTATACCTCC CGTCTGCATT CTGGAGTCCC 30 

(2) INFORMATION FOR SEQ ID NO:l6: 

• 

TCGTTTCACG 50 

7 
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• • 
Ile Lys 

107 

(2) INF FOR SEQ ID NO:l8: 

(i) CHARACTERISTICS: 
acids 

(xi) DESCRIPTION: SEQ ID NO:l8: 

Asp 
1 

Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
10 15 

Gly Asp Arg Val Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser 

Asn Tyr Leu Ala 

Leu Leu Ile Tyr Ala 
50 

25 30 

Pro Gly Lys Ala Pro Lys 
40 45 

Glu Ser Gly Val Pro Ser 
55 60 

Arg Phe Ser Gly Ser 
65 

r Gly Thr Asp Phe Thr Leu Thr Ile 
70 75 

Ser Ser Leu Gln Pro 
80 

Thr Tyr Tyr Cys Gln Gln 
85 90 

Gln Gly Thr Lys Val Glu 
100 105 

Lys 
107 

INFORMATION FOR SEQ ID NO:l9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu 
1 5 10 

Ala Ser Met Lys Ile Ser Cys Lys Ala Ser 
20 25 

Gly Tyr Thr Met Asn Trp Val Lys Gln Ser 
35 40 

Glu Trp Met Gly Leu Ile Asn Pro Tyr Lys 
50 55 

Asn Gln Lys Phe Lys Asp Lys Ala Thr Leu 
65 70 

Gly 
15 

Thr 
30 

Leu 
45 

Tyr 
60 
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Ser Ser Thr Ala 

Ser Ala Val Ty 

Asp Trp Tyr Phe 

Ser Ser 
122 

(2) INFORMATION 

• 
Tyr Met Glu Leu Leu 

80 

Cys Ala Arg Ser 

Val Trp Gly Ala 

(i) SEQUENCE CHARACTE ISTICS: 
(A) LENGTH: 122 am'no acids 
(B) TYPE: Amino Aci 
(D) 

• 
Ser Leu Thr Ser Glu Asp 

85 90 

Gly Tyr Tyr Gly Asp Ser 
100 105 

Gly Thr Thr Val Thr Val 
115 120 

(xi) SEQUENCE DESCRIPTION: ID N0:20: 

Glu Val Gln Leu Val Gly Gly Leu Val Gln Pro Gly 
1 5 

Gly Ser Leu Arg Leu 
20 

Gly Tyr Thr Met Asn 
35 

Glu Trp Val Ala Leu Ile Asn Pro Ty 
50 

Gln Lys Phe Lys Asp Arg Phe Thr 
65 

Lys Asn Thr Ala 

Thr Ala Val Tyr 

Asp Trp Tyr Phe 

Ser Ser 
122 

Tyr Leu Gln Met Asn 
80 

Tyr Cys Ala Arg Ser 
95 

Asp Val Trp Gly Gln 
llO 

(2) INFORMATION FOR SEQ ID N0:21: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

10 15 

Ser Gly Tyr Ser Phe Thr 
25 30 

Gly 
100 

Gly 
115 

Pro Gly Lys Gly Leu 
45 

Gly Val Ser Thr Tyr 
60 

Ser Val Asp Lys Ser 
75 

Asp 
90 

Tyr Gly Asp Ser 
105 

Val 
120 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21: 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro 
1 5 10 
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• • 
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

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

Glu Trp Val Ser Ile Ser Gly Asp Gly Gly Ser Thr Tyr Tyr 
55 60 

Ala Asp Ser Val Ile Ser Arg Asp Asn Ser 
70 75 

Lys Asn Thr Leu Tyr 
80 

Ser Leu Arg Ala Glu Asp 
85 90 

Thr Ala Val Tyr Tyr 
95 

Arg Val Gly Tyr Ser Leu 
100 105 

Ser Gly Leu Tyr Asp 
110 

Gly Thr Leu Val Thr Val 
115 120 

Ser Ser 
122 

(2) INFORMATION FOR SEQ ID N0:2 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 454 amino 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

\ y- (xi) SEQUENCE DESCRIPTION: SEQ 

fr\ 1Q Gln Val Gln Leu Gln Gln Ser Gly Pro 
lri' 1 5 

Val Lys Pro Gly 
15 

Ala Ser Val Lys Ile Ser Cys Lys Thr 
20 

Glu Tyr Thr Met His Trp Met Lys Gln Ser 
35 40 

Glu Trp Ile Gly Gly Phe Asn Pro Lys Asn 
50 55 

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

Thr Ser Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser 
80 85 

Ser Gly Ile Tyr Tyr Cys Ala Arg Trp Arg 
95 100 

Phe Asp Val Arg Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr 
110 115 

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

Thr 
30 

Leu 
45 

His 
60 

Ser 
75 

Asp 
90 

JD 
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• • 
Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 

va~s 
140 145 150 

Cys Leu Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Ti:p 
155 160 165 

Thr Ser Gly Val His Thr Phe Pro Ala Val 
175 180 

Leu Gln Ser Ser Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
190 195 

Pro Ser Ser Ser Tyr Ile Cys Asn Val Asn 
205 210 

His Lys Pro Ser Asn Lys Val Asp Lys Lys Val Glu Pro Lys 
215 220 225 

Ser Cys Asp Lys Thr r Cys Pro Pro Cys Pro Ala Pro Glu 
230 235 240 

Leu Leu Gly Gly Pro Phe Pro Pro Lys Pro Lys 
245 250 255 

Asp Thr Leu Met Ile Ser Arg Tli Glu Val Thr Cys Val Val 
260 265 270 

Val Asp Val Ser His Glu Asp Pro Val Lys Phe Asn Trp Tyr 
275 280 285 

~ 
Val Asp Gly Val Glu Thr Lys Pro Arg Glu 

290 300 

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

VIV',( 
305 315 

Leu His Gln Asp Trp Leu Asn Gly Lys r Lys Cys Lys Val w 320 330 

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys 
335 340 345 

Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Pro 
350 355 360 

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Leu 
365 370 375 

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Ser 
380 385 390 

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr 
395 400 

Asp Ser Asp Gly Ser Phe .Phe Leu Tyr Ser Lys Leu Thr Val 
410 415 

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
425 430 

,, 
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• • 
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 

440 445 450 

Ser Pro Gly Lys 
454 

(2) INFORMATI SEQ ID N0:23: 

(i) SEQUENCE 
(A) LENGT acids 
(B) 
(D) Linear 

(xi) SEQ ID N0:23: 

Met Gly Trp Ser Cys Leu Phe Leu Val Ala Thr Ala Thr 
1 5 10 15 

Gly Val His Ser Glu Glu Ser Gly Gly Gly Leu 
20 25 30 

Val Gln Pro Gly Gly Ser Cys Ala Thr Ser Gly 
35 40 45 

Tyr Thr Phe Thr Glu Trp Met Arg Gln Ala Pro 
50 55 60 

Gly Lys Gly Leu Glu Ile Asn Pro Lys Asn Gly 
65 70 75 

Gly Thr Ser His Asn Arg Phe Thr Ile Ser 

~ Val 

80 90 

Asp Lys Ser Thr Ser Thr Ala Tyr Gln Met Asn Ser Leu 

VI'( t 95 105 

Arg Ala Glu Asp Thr Ala Val Tyr Tyr a Arg Trp Arg Gly I 1 110 120 

Leu Asn Tyr Gly Phe Asp Val Arg Tyr Phe Gln 
125 130 135 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Ser 
140 145 150 

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr 
155 160 165 

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Val 
170 175 180 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr 
185 190 

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser 
200 205 

Val Val Thr Val Thr Ser Ser Asn Phe Gly Thr Gln Thr Tyr 
215 220 

/2-
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• • 
Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr 

230 235 240 

Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro 
245 250 255 

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
260 265 270 

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
275 280 285 

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr 
295 300 

Val Asp Gly Met Val His Asn Ala Lys Thr Lys Pro Arg Glu 

Glu Gln Phe Asn 

Val His Gln Asp Trp 
335 

Ser Asn Lys Gly Leu 
350 

Thr Lys Gly Gln Pro 
365 

Ser Arg Glu Glu Met 
380 

Lys Gly Phe Tyr 
395 

Gly Gln Pro Glu Asn Asn Tyr Lys 
410 

310 315 

Val 'Ser Val Leu Thr Val 
325 330 

Glu Tyr Lys Cys Lys Val 
340 345 

Glu Lys Thr Ile Ser Lys 
355 360 

Val Tyr Thr Leu Pro Pro 
370 375 

Val Ser Leu Thr Cys Leu 
385 390 

Val Glu Trp Glu Ser 
405 

Thr Pro Pro Met Leu 
420 

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Asp 
435 425 430 

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe 
440 445 

His Glu Ala Leu His Asn His Tyr Thr Gln 

Ser Pro Gly Lys 
469 

455 460 

(2) INFORMATION FOR SEQ ID N0:24: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 214 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:24: 

Met 
450 

Leu 
465 
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Asp Val Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu 

1 5 10 15 

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

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

Thr Ser Thr Leu His Ser Gly Val Pro Ser 
55 60 

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

Ser Asn Leu Asp Gln 
80 

Gly Asn Thr Leu Pro 
95 

Ile Lys Arg Thr Val 
110 

Ser Asp Glu Gln Leu 
us 

Leu Asn Asn Phe Tyr Pro Arg Glu 
140 

\ 

Asp Asn Ala Leu Gln Ser Gly Asn Ser 
155 

{Y1 t' Gln Asp Ser Lys Asp Ser Thr Tyr Ser 
l1U 110 

70 75 

Thr Tyr Phe Cys Gln Gln 
85 90 

Gly Gly Thr Lys Val Glu 
100 105 

Val Phe Ile Phe Pro Pro 
115 120 

Ala Ser Val Val Cys Leu 
130 135 

Val Gln Trp Lys Val 
150 

Glu Ser Val Thr Glu 
165 

Thr 
180 

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Glu 
195 185 190 

Val Thr His Gln Gly Leu Ser Ser Pro Val 

Arg Gly Glu Cys 
214 

200 205 

(2) INFORMATION FOR SEQ ID N0:25: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 233 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

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

Asn 
210 

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 
1 5 10 15 

Gly Val His Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu 
20 25 30 
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• • 
Ser Al Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 

35 40 45 

Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
50 55 60 

Leu Leu Ile Tyr Tyr Thr Ser Thr Leu His Ser 
65 70 75 

Thr Leu Thr Ile 

Tyr Cys Gln Gln 

Thr Lys Val Glu Ile 
125 

Ile Phe Pro Pro Ser 
140 

Val Val Cys Leu Leu 
155 

Gln Trp Lys Val Asp 
170 

Ser Val Thr Glu Gln 
185 

Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr 
85 90 

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr 
100 105 

Pro Thr Phe Gly Gln Gly 
115 120 

Ala Ala Pro Ser Val Phe 
130 135 

Lys Ser Gly Thr Ala Ser 
145 150 

Pro Arg Glu Ala Lys Val 
160 165 

Ser Gly Asn Ser Gln Glu 
175 180 

Thr Tyr Ser Leu Ser 
195 oJ 

f\t\ \ Ser Thr Leu Thr Leu Ser Lys Ala Asp 

I I " f'v/ 200 

Val 
210 

/;{l Tyr Ala Cys Glu Val Thr His Gln Gly Leu 
215 220 

Lys Ser Phe Asn Arg Gly Glu Cys 
230 233 

(2) INFORMATION FOR SEQ ID N0:26: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:26: 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro 
1 5 10 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Ser Phe 
20 25 

Thr 
225 

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

!5 
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·• • • 
Glu Trp Val Ile Asn Pro Tyr 

Ala Asp Ser Val Gly Arg Phe Thr 

Lys Asn Thr Ala Leu Gln Met Asn 

Thr Ala Val Tyr 

Asp Trp Tyr Phe Asp 
llO 

Ser Ser 
122 

(2) INFORMATION 

{i) SEQUENCE 
(A) LENGTH: 25 amino a 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: 

Glu Val Gln Leu Val Glu Ser 
1 5 

Gly Ser Leu Arg Leu 

~ (2) INFORMATION FO:OSEQ ID N0o2Bo 

rv1~t lil 

SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 14 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

Lys Gly Val Thr Thr 
55 

Ile Ser Val Asp Lys 
70 

Ser Leu Arg Ala Glu 
85 

Gly Tyr Tyr Gly Asp 
100 

Gly Thr Leu Val Thr 
ll5 

Gly Leu Val Gln Pro 
10 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:28: 

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
1 5 10 

(2) INFORMATION FOR SEQ ID N0:29: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 32 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

Ala 
14 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:29: 

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Leu Tyr 
1 5 10 

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr 
20 25 

Tyr 
60 

Ser 
75 

Asp 
90 

Ser 
105 

Val 
120 

Gly 
15 

/(, 
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• i' 
"' . . ' 

,, 
Ala Arg' 

32 

• 
(2) FOR SEQ ID N0:30: 

(i) SEQUENCE 
(A) LENGT 
(B) TYPE: 
(D) 

(xi) 

Trp Gly Gln Gly Thr 
1 5 

acids 

SEQ ID N0:30: 

Thr Val Ser Ser 
10 11 

• 

l7 
407 of 947 Celltrion, Inc., Exhibit 1002



PAGE: l 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

--> al- 27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

• • 
RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206B 

1816 /fjJJ:, 
DATE: 10/08/97 fl! ... 
TIME: 13:19:'?\J/ 

INPUT SET: S20851.raw 11'/~ 

This Raw Listing contains the General 
Information Section and up to the first S pages. 

SEQUENCE LISTING 

(1) General Information: 

(i) APPLICANT: Carter, Paul J. 
Presta, Leonard G. 

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

(iii) NUMBER OF SEQUENCES: 26 

(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: l DNA Way 
(C) CITY: South San Francisco 
(D) STATE: California 
( E) COUNTRY: USA 
(F) ZIP: 94080 

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

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 08/146206 
(B) FILING DATE: 17-Nov-1993 
(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/715272 
(B) FILING DATE: 14-JUN-1991 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Lee, Wendy M. 
(B) REGISTRATION NUMBER: 40,378 
(C) REFERENCE/DOCKET NUMBER: P0709Pl 

(ix) TELECOMMU§ICATION INFORMATION: 
(A) TELEPHONE: 650/225-1994 
(B) ,iELEFAX: 650/952-9881 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQ~NCE CHARACTERISTICS: 
(A)~LENGTH: 109 amino acids 

' . 

: - : 
'. 
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• • 
RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206B 

DATE: l0/08/97 
TIME: 13:19:49 

INPUT SET: S20851.raw 
47 (B) TYPE: Amino Acid 
48 (D) TOPOLOGY: Linear 
49 
50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:!: 
51 
52 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
53 1 5 10 15 
54 
55 Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn 
56 20 25 30 
57 
58 Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
59 35 40 45 
60 
61 Leu Leu Ile Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 
62 50 55 60 
63 

Arg Phe Ser Gly Ser Arg Ser Gly Thr 
65 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 

Ser Ser Leu Gln Pro Glu Asp Phe Ala 
80 

His Tyr Thr Thr Pro Pro Thr Phe Gly 
95 

Ile Lys Arg Thr 
109 

76 (2) INFORMATION FOR SEQ ID N0:2: 
77 
78 (i) SEQUENCE CHARACTERISTICS: 
79 (A) LENGTH: 120 amino acids 
80 (B) TYPE: Amino Acid 
81 (D) TOPOLOGY: Linear 
82 

Asp 
70 

Thr 
85 

Gln 
100 

83 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 
84 

Phe Thr Leu Thr Ile 
75 

Tyr Tyr Cys Gln Gln 
90 

Gly Thr Lys Val Glu 
105 

85 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
86 1 5 10 15 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

Gly Ser Leu Arg 

Asp Thr Tyr Ile 

Glu Trp Val Ala 

Ala Asp Ser Val 

Leu Ser Cys Ala Ala 
20 

His Trp Val Arg Gln 
35 

Arg Ile Tyr Pro Thr 
so 

Lys Gly Arg Phe Thr 
65 

Ser Gly Phe Asn Ile Lys 
25 30 

Ala Pro Gly Lys Gly Leu 
40 45 .. 

Asn Gly Tyr Thr Arg Tyr 
55 ~ 60 

Ile ~er Ala Asp Thr Ser 
70 .'.' 75 

; . 

. 
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RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206B 

DATE: 10/08/97 
TIME: 13:19:52 

INPUT SET: S20851.raw 
100 
101 
102 
103 
104 
105 
106 
107 
108 

Lys Asn Thr_Ala Tyr Leu Gln Met Asn 
80 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp 
95 

Ala Met Asp Val Trp Gly Gln Gly Thr 
110 

109 (2) INFORMATION FOR SEQ ID N0:3: 
110 
111 (i) SEQUENCE CHARACTERISTICS: 
112 (A) LENGTH: 109 amino acids 
113 (B) TYPE: Amino Acid 
114 (D) TOPOLOGY: Linear 
115 

Ser 
85 

Gly 
100 

Leu 
115 

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

Asp Ile Gln Met Thr Gln Ser Pro Ser 
1 5 

Gly Asp Arg Val Thr Ile Thr Cys Arg 
20 

Ser Tyr Leu Ala Trp Tyr Gln Gln Lys 
35 

Leu Leu Ile Tyr Ala Ala Ser Ser Leu 
50 

Arg Phe Ser Gly Ser Gly Ser Gly Thr 
65 

Ser Ser Leu Gln Pro Glu Asp Phe Ala 
80 

Tyr Asn Ser Leu Pro Tyr -Thr Phe Gly 
95 

Ile Lys Arg Thr 
109 

( 2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

Ser 
10 

Ala 
25 

Pro 
40 

Glu 
55 

Asp 
70 

Thr 
85 

Gln 
100 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Leu Arg Ala Glu Asp 
90 

Gly Asp Gly Phe Tyr 
105 

Val Thr Val Ser Ser 
120 

Leu Ser Ala Ser Val 
15 

Ser Gln Asp Val Ser 
30 

Gly Lys Ala Pro Lys 
45 

Ser Gly Val Pro Ser 
60 

Phe Thr Leu Thr Ile 
75 

Tyr Tyr Cys Gln Gln 
90 

Gly Thr Lys Val Glu 
105 

C> 

116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 

1l 
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 

1 5 10 15 

~./~: , ..... 
•,. 

i . ~ f 
T; ~ 
; 
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RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206B 

DATE: 10/08/97 
TIME: 13:19:54 

INPUT SET: 820851.raw 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 

Gly Ser Leu Arg 

Asp Tyr Ala Met 

Glu Trp Val Ala 

Ala Asp Ser Val 

Lys Asn Thr Ala 

Thr Ala Val Tyr 

Leu Ser Cys Ala Ala 
20 

Ser Trp Val Arg Gln 
35 

Val Ile Ser Glu Asn 
50 

Lys Gly Arg Phe Thr 
65 

Tyr Leu Gln Met Asn 
80 

Tyr Cys Ser Arg Trp 
95 

Ser Gly Phe Thr Phe Ser 
25 30 

Ala Pro Gly Lys Gly Leu 
40 45 

Gly Gly Tyr Thr Arg Tyr 
55 60 

Ile Ser Ala Asp Thr Ser 
70 75 

Ser Leu Arg Ala Glu Asp 
85 90 

Gly Gly Asp Gly Phe Tyr 
100 105 

172 Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
173 110 115 120 
174 
175 (2) INFORMATION FOR SEQ ID N0:5: 
176 
177 (i) SEQUENCE CHARACTERISTICS: 
178 (A) LENGTH: 109 amino acids 
179 (B) TYPE: Amino Acid 
180 (D) TOPOLOGY: Linear 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:5: 

Asp Ile Val Met Thr 
1 5 

Gly Asp Arg Val Ser 
20 

Thr Ala Val Ala Trp 
35 

Leu Leu Ile Tyr Ser 
50 

Arg Phe Thr Gly Asn 
65 

Ser Ser Val Gln Ala 
80 

His Tyr Thr Thr Pro 
95 

Ile Lys Arg Ala 

Gln Ser His Lys 

Ile Thr Cys Lys 

Tyr Gln Gln Lys 

Ala Ser Phe Arg 

Arg Ser Gly Thr 

Glu Asp L&U Ala 

~ 

Pro Thr Phe Gly 
$ 

~. 

' 
' . ...... ,.~:.tj;. ~ ._ :1 .• 

~~ :1 .. .,, 
~ . ~ i 

:: p : 

: ; f 

~ ~ . ' 

.; 

' 

Phe Met Ser Thr Ser 
10 

Ala Ser Gln Asp Val 
25 

Pro Gly His Ser Pro 
40 

Tyr Thr Gly Val Pro 
55 

Asp Phe Thr Phe Thr 
70 

Val Tyr Tyr Cys Gln 
85 

Gly Gly Thr Lys Leu 
100 

Val 
15 

Asn 
30 

Lys 
45 

Asp 
60 

Ile 
75 

Gln 
90 

Glu 
105 
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• • 
RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206B 

DATE: I 0/08/97 
TIME: 13:19:56 

206 109 
207 
208 (2) INFORMATION FOR SEQ ID N0:6: 
209 
210 (i) SEQUENCE CHARACTERISTICS: 
211 (A) LENGTH: 120 amino acids 
212 (B) TYPE: Amino Acid 
213 (D) TOPOLOGY: Linear 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

Glu Val Gln Leu Gln Gln Ser Gly Pro 
1 5 

Ala Ser Leu Lys Leu Ser Cys Thr Ala 
20 

Asp Thr Tyr Ile His Trp Val Lys Gln 
35 

- Glu Trp Ile Gly Arg Ile Tyr Pro Thr 
50 

Asp Pro Lys Phe Gln Asp Lys Ala Thr 
65 

Ser Asn Thr Ala Tyr Leu Gln Val Ser 
80 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp 
95 

Ala Met Asp Tyr Trp Gly Gln Gly Ala 
110 

241 (2) INFORMATION FOR SEQ ID N0:7: 
242 
243 (i) SEQUENCE CHARACTERISTICS: 
244 (A) LENGTH: 27 base pairs 
245 (B) TYPE: Nucleic Acid 
246 (C) STRANDEDNESS: Single 
247 (D) TOPOLOGY: Linear 
248 

Glu 
10 

Ser 
25 

Arg 
40 

Asn 
55 

Ile 
70 

Arg 
85 

Gly 
100 

Ser 
115 

249 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 
250 
251 
252 TCCGATATCC AGCTGACCCA GTCTCCA '1JEI 

253 
254 (2) INFORMATION FOR SEQ ID4f0:8: 
255 
256 ( i) SEQUENCE CHARACTERI~TICS :, 
257 (A) LENGTH: 31 base:pairs 
258 (B) TYPE: Nucleic A~id 

" 
' 
·u ,• . 

-· .. ~ . . ' 
; 

- < 
'' 

INPUT SET: S20851.raw 

Leu Val Lys Pro Gly 
15 

Gly Phe Asn Ile Lys 
30 

Pro Glu Gln Gly Leu 
45 

Gly Tyr Thr Arg Tyr 
60 

Thr Ala Asp Thr Ser 
75 

Leu Thr Ser Glu Asp 
90 

Gly Asp Gly Phe Tyr 
105 

Val Thr Val Ser Ser 
120 
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Line 

27 

Error 

• • 
SEQUENCE VERIFICATION REPORT 
PATENT APPLICATION US/08/146,206B 

Original Text 

DA TE: I 0/08/97 
TIME: 13:19:59 

INPUT SET: 820851.raw 

Wrong application Serial Number (A) APPLICATION NUMBER: 08/146206 

-
.; 
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I JANET E. HASAK 
GENENTECH, INC. 
460 POINT SAN BRUNO 
SOUTH SAN FRANCISCO 

UNITED STA ~EPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

FIRST NAMED INVENTOR 

18M1/1223 EXAMINER 

BOULEVARD PAPER NUMBER 
CA 94080-4990 

12/2:3/97 
DATE MAILED: 

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

Commissioner of Patents and Trademarks 

PT0-90C (Rev. 2/95) 
"tfU.S.GOVERNMENT PRINTING OFFICE 1998•'1Hi18/40275 
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• 
Office Action Summary 

Application No. 

08/146,206 

Examiner 

• Applicant(s) 

Patrick J. Nolan 

Carter et al. 

Group Art Unit 

1816 

!XI Responsive to communication(s) filed on 6-27-97, 9-1-97 and 10-7-97 
---~-----------------------

!XI This action is FINAL. 

0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 O.G. 213. 

A shortened statutory period for response to this action is set to expire 3 month(s), or thirty days, whichever 
is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 

application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 

37 CFR 1.136(a). 

Disposition of Claims 

IXJ Claim(s) 1-8, 10-12, 15, and 22-42 is/are pending in the application. 

Of the above, claim(s) ------------.,-----------is/are withdrawn from consideration. 

0 Claim(s) ---------------------------is/are allowed. 

!XI Claim(s) 1-8, 10-12, 15, and 22-41 is/are rejected. 

!XI Claim(s) 42 is/are objected to. 

0 Claims are subject to restriction or election requirement. 

Application Papers 

0 See the attached Notice of Draftsperson's Patent Drawing Review, PT0-948. 

0 The drawing(s) filed on is/are objected to by the Examiner. 

0 The proposed drawing correction, filed on is [}ipproved O:iisapproved. 

0 The specification is objected to by the Examiner. 

0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

0 Acknowledgement is made of a claim for foreign-priority under 35 U.S.C. § 119(a)-(d). 

0 All 0 Some* 0 None of the CERTIFIED copies of the priority ·documents have been 

0 received. 

D received in Application No. (Series Code/Serial Number) ---------
0 received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 

*Certified copies not received: -------------------------------

0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachment(s) 

!XI Notice of References Cited, PT0-892 

0 Information Disclosure Statement(s), PT0-1449, Paper No(s). 

0 Interview Summary, PT0-413 

0 Notice of Draftsperson's Patent Drawing Review, PT0-948 

0 Notice of Informal Patent Application, PT0-152 

----

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES -

U. S. Patent and Trademark Office 

PT0-326 (Rev. 9~95) Office Action Summary Part of Paper No. 34 
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• • 
Serial No. 08/146,206 

Art Unit 1816 

1. Claims 1-8, 10-12, 15 and 22-42 are pending. 

Double Patenting 

2. The non-statutory double patenting rejection, whether of the 
obviousness-type or non-obviousness-type, is based on a judicially 
created doctrine grounded in public policy (a policy reflected in 
the statute) so as to prevent the unjustified or improper timewise 
extension of the "right to exclude" granted by a patent. In re 
Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969); In re Vogel, 
422 F. 2d 438, 164 USPQ 619 (CCPA 1970); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Langi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); ·and In re Goodman, 29 USPQ2d 2010 (Fed. 
Cir. 1993). 

A timely filed terminal disclaimer in compliance with 37 
CFR 1. 321 (b) and (c) may be used to overcome an actual or 
provisional rejection based on a non-statutory double patenting 
ground provided the conflicting application or patent is shown to 
be commonly owned with this application. See 37 CFR 1.78(d). 
Effective January 1, 1994, a registered attorney or agent of record 
may sign a te.rminal disclaimer. A terminal disclaimer signed by 
the assignee must fully comply with 37 CFR 3.73(b). 

3. Claims 1-12, 15 stand 19-25 are provisionally rejected under 
the judicially created doctrine of obviousness-type double 
patenting as being unpa ten table over· claims 1-)2, 15 and 19 of 
copending application Serial No. 08/439,004. !~~-

Applicant's request these rejection be held in abeyance until 
the prosecution of the two pending cases are completed. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs 
of 35 u.s.c. § 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless --
e) the invention was described in a patent granted on an 
application for patent by another filed in the United States 
before the invention thereof by the applicant for patent, or 
on an international application by another who has fulfilled 
the requirements of paragraphs ( 1) , ( 2) , and ( 4) of section 

416 of 947 Celltrion, Inc., Exhibit 1002



• • 
Serial No. 08/146,206 

Art Unit 1816 

371 (c) of this title before the invention thereof by the 
applicant for patent. 

5. Claims 1-8, 10-12, 15 and 22-24 stand. rejected under 35 U.S.C. 
§ 102(e) as being.. anticipated by U.S. Patent 5,530,101 (82). 

Applicant's arguments filed 6-.23-97 have been fully considered 
but are not found persuasive. 

6. Applicant argues that the '101 patent does not teach the 
determination of residues which will disrupt the VL-VH interface as 
part of their method to make a humanized antibody. 

However, Applicant's claims are drawn to using one of the 
following effects recited in claim 1 and 23, part (f), not all 
three. 

7. Applicant argues that the determination of residues being 
exposed to the CDR region is not the same as the '101 teaching of 
whether the residue "interacts with a CDR". 

Protein chemistry dictates that for an amino acid residue to 
interact with another amino acid residues it needs to be exposed to 
it. 

8. Applicant argues that ·Since the '101 patent does not 
specifically teach glycosylation of the residue being a factor for 
selection it cannot be used as a prior art reference. 

The teaching of glycosylation effects o~ amino acid residues, 
is of record, as taught by Roitt et al., submitted in the last 
office action. Roi tt is an educational textbook demonstrating 
concepts well known to those in the art. 

9.. Applicant argues that claims drawn to specific residue changes 
have been amended to distinguish the claims from the '101 patent. 
Applicant has also demonstrated the numbering difference between 
the '101 patent and the current application. 

If applicant wishes to distinguish over the prior art, they 
may do so by claiming the actual numbering system used in the 

· actual claim. 

The following new grounds of rejections are necessitated by the 
amendments filed 6-27-97, 9-1-97 and 10-7-97. 
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Serial No. 08/146,206 

Art Unit 1816 

10. Claims 22-25, 38, and 39 are rejected under 35 U.S.C. § 102(e) 
as being anticipated by U.S. Patent 5,693,762 (A). 

The '762 patent teaches the aligning of heavy chain 
immunoglobulin regions for the creation of a consensus sequence to 
be used in making a humanized antibody (column 13, lines 4-26 and 
claims 7-9 and 20, in particular) . The '762 patent also teaches 
that in selecting which consensus framework sequence to be used, 
the acceptor immunoglobulin most likely should be as homologous to 
the donor sequence as possible (i.e. same isotype) (column 13). 

The prior art teachings anticipate the claimed invention. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. § 103 which forms 
the basis for all obviousness rejections set forth in this Office 
action: · 
A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of 
this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as 
a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
Subject matter developed by ariother person, which qualifies as 
prior art only under subsection (f) or (g) of section 102 of this 
title, shall not preclude patentability under this section where 
the subject matter and the claimed invention were, at the time the 
invention was made, owned by the same person or subject to an 
obligation of assignment to the same person. 

This application currently names joint inventors. In 
considering patentability of the claims under 35 U.S.C. 103(a), the 
examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made 
absent any evidence to the contrary. Applicant is advised of the 
obligation under 3 7 CFR 1. 56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the 
time a later invention was made in order for the examiner to 
.consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

11. Claims 26-36 and 40-41 are rejected under 35 U.S.C. § 103 as 
being unpatentable over U.S. Patent 5, 693, 762 (A) , in view of 
Kabat et al. · 

The '762 patent has been discus·sed supra. The claimed 
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invention differs from the prior art teachings only by the 
recitation the lg gamma isotype sequences used to make a consensus 
heavy chain framework region. 

However, Kabat et al., teach the sequences or all known lg 
gamma subtypes. -

Therefore it would have been prima facie obvious to one of 
skill in the art at the time the invention was made to use the 
teachings of the '762 patent and align all of the known lg gamma 
heavy chains for the creation of a consensus sequence with the 
expectation that said consensus sequence immunoglobulin would have 
a smaller chance of changing the an amino acid near the CDR's that 
distorts their conformation, as taught by the '762 patent (column 
13) . 

12. Applicant's amendment necessitated the new ground(s) of 
rejection presented in this Off ice action. Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded 
of the extension of time policy as set forth in 37 CFR l.136(a). 

A shortened statutory period for response to this final 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 mailed, and any extension fee pursuant to 37 
CFR 1~136 (a) will be calculated from the mailing date of the 
advisory action. In no event will the statutory period for 
response expire later than SIX MONTHS from the date of this final 
action. 
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13. If attempts to reach the examiner are unsuccessful, the examiner's supervisor, Christina Chan, can be reached at (703) 305-3973. The·FAX number for our group, 1816, is (703) 305-7939. Any inquiry of a general nature relating to the status of this application or proceeding should be directed to the Group receptionist, whose telephone number is (703) 308-0196. 

Patrick J. Nolan, Ph.D. F~~~f::r~ December 19, 1997 Primary Examiner 
December 19, 1997 
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Patent Docket P0709Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Group Art Unit: 1644 

Paul J. Carter et al. Examiner: P. Nolan 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

NOTICE OF CHANGE OF ADDRESS AND AREA CODE 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Please direct all future communications in connection with the above referenced patent application 
to: 

9,enentech, Inc. 
1 DNA Way 

South San Francisco, CA 94080-4990 

Please also note the change in area code from 415 to 650 (see below). 

Date: April _1.'1998 

1 DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: 1650) 952-9881 

Respectfully submitted, n: 
By:-~ ............ ___;;;;----=...,,..;::::;.,__~--­

Wendy M. Lee 
Reg. No. 40,378 

422 of 947 Celltrion, Inc., Exhibit 1002



•• Grpibe/-Cf 
Patent Docket P0709Pl # 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING 
HUMANIZED ANTIBODIES 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Applicant hereby ap 

to claim 42. 

The Commissioner is hereby a 

Group Art Unit: 1644 

Examiner: P. Nolan 

and Inter erences from the decision dated 23 

laims 1- , 10-12, 15, and 22-41 and objecting 

charge Deposit Account No. 07-0630 in the amount 

of $310 to cover the fees for this appeal and to charge the deposit account for any further fees in regard 

to this patent application. A duplicate copy of this Notice is enclosed for this purpose. 

07/0111998 SSAllDARA 00000105 070630 08146206 

01 FC1119 310.00 at 

Date: June 23, 1998 

lDNAWay 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

Respectfully submitted, 

GENENTECH, INC. 

By:~ 
Richard B. Love 
Reg. No. 34,659 

.JUL 6 \99B 

Revised (10/11/95) 

423 of 947 Celltrion, Inc., Exhibit 1002



'f, 
JUN 2i1!!1 ~ -· 

• 
Patent Docket P0709Pl ..,, 

~ ·~ 
~ ~ 
f>"~AJJFJl. .. ~Q'~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING 
HUMANIZED ANTIBODIES 

Group Art Unit: 1644 

Examiner: P. Nolan 

PETITION AND FEE FOR THREE MONTH EXTENSION OF TIME 
(37 CFR 1.136fa)) 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

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

to the FINAL OFFICE ACTION dated 23 December 1997 for three month(s) from 23 March 1998 to 23 

June 1998. The extended time for response does not exceed the statutory period. 

Please charge Deposit Account No. 07-0630 in the amount of $950.00 to cover the cost of the 

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

duplicate of this sheet is enclosed. 

07101/1998 SSlllDARA 00000105 070630 . 08146206 Respectfully submitted, 

GENENTECH, INC. 02 FC1117 950.00 CH 

Date: June 23, 1998 

1 DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

I 

By:~ 
Richard B. Love 
Reg. No. 34,659 

Revised 110/17/951 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE OFFICE OF ENROLLMENT AND DISCIPLINE 

LIMITED RECOGNITION UNDER 37 CFR § 10.9{b) 

Wendy M. Lee is hereby given limited recognition under 37 CFR § 10.9(b} as an employee of Genentech, Inc. to prepare and prosecute patent applications and to represent patent applicants wherein Genentech, Inc. is the assigneed of record of the entire interest. This limited recognition shall expire on the date appearing below, or when whichever of the following events first occurs prior to the date appearing below: (i} Wendy M. Lee ceases to lawfully reside in the United States, (ii) Wendy M. Lee's employment with Genentech, Inc. ceases or is terminated, or (iii) if Wendy M. Lee ceases to remain or reside in the United States on a H-1 visa. 

This document constitutes proof of such recognition. The original of this document is on file in the Office of Enrollment and Discipline of the U.S. Patent and Trademark Office. 

EXPIRES: DECEMBER 91 1995 
Cameron Wei bach. Director 
Office of Enrollment and Discipline 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Cuter et al. 

Serial No.: 081146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING 
HUMANIZED ANTIBODIBS 

Group An Unit: 1644 

Examiner: p_ Nolan 
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PETITION ANP FEE FOR THREE MONTH EXTENSION OF TIME 
(37 CFR l 136faU fltJtfSC 

£NTEl<­

P.-N-Assistant Commissioner of Patents 
Washington, D-C- 20231 

Sir: .. ' 

F;--11-1 ~ 

Applicant petitions the Commi.sSiOner Of Patents and TradeJllarks to e~tend the time for response 

io the FINAL OFFICE ACTION dai;ed 23 Dece.inbet 1997 fol' three momh(s) :from 23 March 1998 to 23 

June 1998. The exten.ded ti111e for response does not exceed the statutoey penod-

Please charge Depofiit ACCO\~nt No. 07·0630 in the amount of $950.00 to cover the cost of the 

exten51ion. Any deficienc:y or overpayment should be charged or credited to this deposit acco~nt. a 
duplicate nf tbu~ RhPft fa .sed 

08/19/1998 DLYONS 00000007 070£30 081 

01 FC:117 
02 FC:119 

950.00 CH 
310.00 CH 

Date: June 23, 1998 

lDNAWay 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

Respectf t.Uly submitted, 

GENENTECH, INC. 
I 

By:~ 
Richa:rd B- Love 
Reg. No. 34,659 
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Patent Docket P0709Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FO!t MAKING 
HUMANIZED ANTIBODIES 

Group Art Unit: 1644 

Examiner: P. Nolan 

~IFl"'Tli Qf ~IJ.lllG 
l '-'llt i:mitw llm' lm ~Woll\mf;ll ~ 11""'1! ll•'°"'TJICI .. I'll me l.in\l!ICI 

.. "9il1111 $<1~ ""1111 """'Q''IJ llRf<'tllt .. '.rJ' ...... """' "' ... -""'"" 
..a. ta: .A~llll j:Qiiiml~~ QJ ,._llm~ "VO;>f11n(llqn. D C 20231 on 

NOTICE OF APPEAf.: 

Assistant Coma.isaioner of Patents 
Washingwn, D.C. 20231 

Sir: 

Apphcant hereby appeals t.o the Boai-d of Appeals aud Inierferences from the decision dated 23 

December 1997, of the Primary Exammer finally rejecting claims 1·8, 10-12, 15, and 22~1 and objecting 

t.odaim"l2. 

The Commissioner is he.reby au.thorized to char~e Deposit Account No. 07-0630 in the amo1.U1t 

of $!HO t.o cover the fees for this appeal and to charge the deposit accol.Ult for any t\irthe:r fees in regard 

to this patent application. A dupUtate copy ohhis Notice is enclosed for this purpose. 

Date: Jl.lne 28, 1998 

lDNAWay 
So. San Francisco, CA 94080·4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

Respectfully sl.lbmitted, 

GENENTECH, INC. 

By:~~ 
RicllardiLOve 
Reg. No. 34,659 
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r .t:. ·- UNITED STA. DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

SERIAL NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKETT NO. 

EXAMINER 

ART UNIT PAPER NUMBER 

DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 

All participants (applicant, applicant's representative, PTO personnel): 

Date of interview ___ 6'_-_/_3_-~1~~~----------
Type: ~Telephonic ~Personal (copy is given to D applicant iVapplicant's representative). 

/'\' 1. / . II f if J.---~~ 
Exhibit shown or demonstration conducted: Jz(ves D No. If yes, brief description: ___ 1/1/_~_'etA~Ll __ S __ "tv< ____ --"-_.~-~'-"-~~~----

Agreement D was reached with respect to some or all of the claims in question. Uwas not reached. 

Claims discussed: __ _.;Mc......;;...~~7,____,/be--#'_1J_J_-----=L'~~=-;;' i<----f;,""""""4..k""""J___;:;o__ __ f-.-_J_tJ~-f..__r ____ _ 

~~~doo~~~~~~$~=----~~-~-~~-~~-~-~---~~~-~'~6~~-'-;+'~~-~-~-------------

lJ/J-~ Description of the general nature of what was agreed to if an agreement was reached, or any other comments: --------~-----

~ ,_/ ~ ~ t?v~ ~ /03 1!;J·-L-q-~ 

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable must be 
attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.) 

9(1. It is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph below has been checked to indicate to the contrary, A FORMAL WRITIEN RESPONSE TO THE LAST OFFICE ACTION IS NOT 
WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e.g., items 1-7 on the reverse side of this form). If a response to the last Office 
action has already been filed, then applicant is given one month from this interview date to provide a statement of the substance of the interview. 

D 2. Since the examiner's interview summary above (including any attachments) reflects a complete response to each of the objections, rejections and 
requirements that may be present in the last Office action, and since the claims are now allowable, this completed form is considered to fulfill the 
response requirements of the last Office action. Applicant is not relieved from providing a separate record of the substance of the interview unless 
box 1 above is also checked. ~ (#7.t( 

PTOL-413 (REV. 2 -93) Examiner's Signature 

ORIGINAi F=OR INSF=RTION IN RIGMT MANn R AP ni: i:au: WRAPPER 
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Patent Docket P0709Pl O 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of Group Art Unit: 1644 

Examiner: P. Nolan 

GROUP 1a0·· 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

AMENDMENT TRANSMITTAL 

Transmitted herewith is an Amendment under 37 C.F.R. § l. l 29(a) in the above-identified application. 

The fee has been calculated as shown below. 

Total 72 35 37 x 22= $814.00 

Independent 7 10 0 x 78= $0.00 

_ First Presentation of Multiple Dependent Claims + 250= 

Total Fee Calculation $814.00 

---""""X.____ Amendment under 37 C.F.R. § l. l 29(a) submitted with fee of $750.00 pursuant 
to 37 C.F.R. § l. l 7(r) 

---"-'X.____ The Commissioner is hereby authorized to charge Deposit Account No. 07-0630 
in the amount of $1,564.00 pursuant to 37 C.F.R. § l. l 7(r). A duclicate copy of 
this transmittal is enclosed. 

---"-'X.____ A Declaration of Steven Shak with Exhibits A-F is enclosed. 
---""""X.____ A Supplemental Information Disclosure Statement, PT0-1449 Form, and copies 

of Refs. 218-224 are enclosed. 
The Commissioner is hereby authorized to charge any additional fees required under 37 CFR 1.16 and 

l. l 7, or credit overpayment to Deposit Account No. 07-0630. A duplicate copy of this sheet is enclosed. 

Date: August 24, l 998 

l DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (415) 225-1994 
Fax: (415) 952-9881 

Revised 110/13/961 
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Patent Docket P0709Pl 

UNITED STATES PATENT AND TRADEMARK OFFICE Rt:c~:::uvc:o 
r-~.!!:!:!~~--------------.-----------------,-i::-":t:;or'r\li\J 1 ~~N9. 

In re Application of Group Art Unit: 1644 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING 
HUMANIZED ANTIBODIES 

Examiner: P. Nolan 

AMENDMENT UNDER 37 C.F.R. §1.129(a) 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

GROJP 10-00 

This paper is being filed in response to the Off ice Action mailed 

December 23, 1997. In the Office Action, the Examiner issued a 

final rejection of claims 1-8, 10-12, 15 and 22-41 and objected to 

claim 42. Applicants filed a Notice of Appeal on June 23, 1998. 

Applicants have not yet filed an Appeal Brief. Accordingly, the 

present response is being submitted under Section l.129(a) along 

with the fee set forth in Section 1.17(r). In that August 23, 1998 

fell on a Sunday, this amendment is timely filed. 

Entry of the following amendment is respectfully requested: 

E CLAI,MS :f ,. ../ 
C~CY~ 

Ol/31/1998· GOOCIOOJ2<t106i0C 1tai4686 1 - 8 ' 
_/ / 

10-12, 15 and 22-42 without prejudice or 

:A ~:ffl discllt..llnCHr of the subject matter claimed therein. no.oo DI 

1 
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Please add the following claims: 

--43. (New) A umanized antibody variable domain comprising V non­
human Compleme arity Determining Region (CDR) incorporated into a 
human antibod~ variable domain, and further comprising an amino 
acid substitu ion at a site selected from the group consisting of: 

4L, 3 SL, 

98L, 2H, 

44L, 58L, 62L, 65L, 66L, 67L, 68L, 69L, 73L, 85L, 

36H, 39H, 43H, 45H, 69H, 70H, 74H and 92H, utilizing 

the number'ng system set forth in Kabat. 

substituted residue is 

location of the non-human antibody 

obtained. 

A· r (New) 
~ 

The humanized variable domain of claim i{' wherein no 

human Framework Region (FR) residue other than those set forth in 

the group has been substituted. 

u 
(New) The humanized variable domain of claim !JI{ wherein the 

human antibody variable domain is a consensus human variable 
domain. 

r r 
yr. (New) The humanized variabre domain of claim ji5"wherein the 
residue at site 4L has been substituted. 

I 
Y· (New) The 

t 
humanized variable domain of claim,~wherein the 

residue at site 38L has been substituted. 

/4. r 
(New) The humanized variable domain of claim ~wherein the 

residue at site 43L has been substituted. , 
(New) 

,,,. . 
The humanized variable domain of claim 4'3 wherein the 

2 
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residue at site 44L has been substituted. 

I (New) The humanized variable domain of claim ~wherein the 
residue at site 58L has been substituted. 

l '° I fR-. (New} The humanized variable domain of claim ~ wherein the 

residue at site 62L has been substituted. 

~- ' (New) The humanized variable domain of claim t;? wherein the 

residue at site 65L has been substituted. 

tl- I 
fl'. (New) The humanized variable domain of claim J?!' wherein the 

residue at site 66L has been substituted. 

ti: (< 
(New) The humanized variable domain of claim rJ. wherein the 

residue at site 67L has been substituted. 

\f-id· ft !1 
(New) The humanized variable domain of claim ~wherein the I , 

residue at site 68L has been substituted. 

1r '{ 

yr. (New) The humanized variable domain of claim ~ wherein the 
"' residue at site 69L has been substituted. 

I fl:. 
l 7'. (New) The humanized variable domain of claim ~ wherein the 

residue at site 73L has been substituted. 

1 ' (New) The humanized variable domain of claim ~ wherein the 
residue at site 85L has been substituted. 

~N l 
~- (New) The humanized variable domain of claim ~wherein the 
residue at site 98L has been substituted. 

11 I. jli.. (New) The humanized variable domain of claim~ wherein the 

3 
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residue at site 2H has been substituted. 

(New) ' The humanized variable domain of claim Vf. wherein the 

residue at site 4H has been substituted. 

I 
(New) The humanized variable domain of claim '1i(wherein the 

residue at site 36H has been substituted. 

(New) The humanized variable domain of claim #wherein the 

residue at site 39H has been substituted. 

N. 
r 

(New) 
v 

The humanized variable domain of claim yf'wherein the 

residue at site 43H has been substituted. 

tt I 
(New) The humanized variable domain of claim jt?> wherein the 

residue at site 45H has been substituted. 

I 
The humanized variable domain of claim the ~·~(New) ~ wherein 

~ ~esidue at 

, 
site 69H has been substituted. 

~ I fat. ¢wherein (New) The humanized variable domain of claim the 
# 

residue at site 70H has been substituted. 

u. I 
(New) The humanized variable domain of claim ~wherein the 

residue at site 74H has been substituted. 

&i 1 
}'fJ. (New) The humanized variable domain of claim f.¥1' wherein the 

residue at site 92H has been substituted. 

11'. (New) 

claim j/ff. 
p 

72. (New) 

An antibody comprising the humanized variable domain of 

An which binds p185HER2 and comprises a 

4 

434 of 947 Celltrion, Inc., Exhibit 1002



• 
humanized antibody variabl 

Complementarity Determining 

domain comprising ® non-human 

incorporated into a human 

;:-1 antibody variable domain, further comprises an amino acid 

~~1.---'substitution at a site sele from the group consisting of: 

4L, 38L, 43L, 44L, 62L, 65L, 66L, 67L, 68L, 69L, 73L, 

85L, 98L, 2H, 4H, 36H, 43H, 45H, 69H, 70H, 74H, 75H, 76H, 78H 

and 92H, utilizing the ering system set forth in Kabat. 

non-human antibody from which the non-human 'ned. 

(New) 
$.D 

The antibody of claim jlf _wherein no human Framework 

Region (FR) residue other than those set forth in the group has 

been substituted. 

Ii !~ 75'. (New) The antibody of claim J1. wherein the human antibody 

variable domain is a consensus human variable domain. 

~9 ~o 
~·. (New) The antibody of claim -Vwherein the residue at site 4L 

1\~~ has been substituted. 
-\ \ ,,,_ 

n. (New) 
5,tlJ 

The antibody of claim j1'wherein the residue at site 

38L has been substituted. 

!I 1ZD 
~-(New) The antibody of claim wherein the residue at site 
'" 

43L has been substituted. 

~~ i~ ' 

(New) The antibody of claim 'J"2' wherein the residue at site 

44L has been substituted. 

(New) 
fiO> 

The antibody of claim -;rt' wherein the residue at site 

46L has been substituted. 

5 
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-• 
!fr_ '() JK· (New) The antibody of claim Ji" wherein the residue at site 

58L has been substituted. 

{New) The antibody of claim 
ft}> 
yL wherein the residue at site 
~ 

62L has been substituted. 

l@ 
(New) ·The antibody of claim ;rz wherein the residue at site 

65L has been substituted. 

{New) 
l@ 

The antibody of claim jd' wherein the residue at site 

66L has been substituted. 

J-a 
{New) The antibody of claim 12. wherein the residue at site 

67L has been substituted. 

)r (New) 
~ 

The antibody of claim ')If wherein the residue at site 

68L has been substituted. 

~~~ 
claim~ wherein the residue at site 

4r 
8;f. (New) The antibody of 

Ur~~~· 69L has been substituted. 

1' ~ s}l.D 
~ (New) The antibody of claim 7f wherein the residue at site 

73L has been substituted. 

t(@ 

(New) The antibody of claim ~;Q. wherein the residue at site 

85L has been substituted. 

/J.Y 
;f6. (New) 

j;.-o 
The antibody of claim)d'' wherein the residue at site 

98L has been substituted. 

>a 
(New) The antibody of claim"j/J.wherein the residue at site 2H 

has been substituted. 

6 
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;P$J 
V. (New) The antibody of claim ;l'wherein the residue at site 4H 

has been substituted. 

fl. ~e 
(New) The antibody of claim jf wherein the residue at site 

36H has been substituted. 

~ 
~- (New) 

go 
The antibody of claim ~wherein the residue at site 

39H has been substituted. 

r~ 1~ 
~- (New) The antibody of claim ~wherein the residue at site 
43H has been substituted. 

.fl (New) 
~ 

The antibody of claim ~ wherein the residue at site 
" 45H has been substituted. 

r.(New) The antibody of claim 

).1~ 

rl wherein the residue at site , 
69H has been substituted . 

.;:-~ 
.rf'. (New) 

f 8 
The antibody of claim .Jef wherein the residue at site 

70H has been substituted. 

,,J· rr 
\~~ r. (New) The 

>?a 
~,/( antibody of claim r~ wherein the residue at site 

T\ 74H has been substituted. 

rl 
~· (New) 

§;_<a 
The antibody of claim_.71 wherein the residue at site 

75H has been substituted. 

{). (New) 
fa 

The antibody of claim/¥ wherein the residue at site 
76H has been substituted. 

~ 
yt2. (New) 

'!,D 
The antibody of claim,?1' wherein the residue at site 

78H has been substituted. 

7 
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}f!i it 

1~. (New) The antibody of claim p_· ~herein the residue at site 

92H has been substituted. 

104. (New) umanized antibody variable domain comprising a non­

tari ty Determining Region (CDR) incorporated into a 

n variable domain, and further comprising an amino 
acid substit ion at a site selected from the group consisting of: 
4L, 38L, 44L, 46L, SSL, 62L, 6SL, 66L, 67L, 6SL, 69L, 73L, 

SSL, 98L, 4H, 36H, 39H, 43H, 4SH, 69H, 70H, 74H, 7SH, 76H, 78H 

and 92H, ut lizing the numbering system set forth in Kabat. 

lOS. (New) An antibody which lacks significant immunogenicity upon 
repeated admin · stration to a human patient in order to treat a 

chronic in that patient and comprises ~ non-human 
Complementarit Determining Region (CDR) incorporated into a human 
antibody vari ble domain, and further comprises an amino acid 

substitution t a site selected from the group consisting of: 
4L, 38L, 

SSL, 98L, 

4 4L, 4 6L, SSL, 62L, 6SL, 66L, 67L, 68L, 69L, 7 3L, 

4H, 36H, 39H, 43H, 4SH, 69H, 70H, 74H, 7SH, 76H, 78H 
and 92H, ut'lizing the numbering system set forth in Kabat. 

106. (New) An antibody which lacks significant immunogenicity upon 

repeated administratio to a human patient in order to treat a 
chronic disease in 

variable domain 

patient and comprises a consensus human 

uman heavy chain immunoglobulin subgroup, 
wherein amino acid r sidues forming Complementarity· Determining 
Regions (CDRs) 

residues, and 

substitution where 

binds antigen dire 

comprise non-human antibody amino acid 

comprising a Framework Region (FR) 

substituted FR residue: (a) noncovalently 

(b) interacts with a CDR; (c) comprises a 
glycosylation site affects the antigen binding or affinity of 
the antibody; o (d) participates in the VL-VH interface by 

s 

438 of 947 Celltrion, Inc., Exhibit 1002



• 
affecting the proximity or orientation of the VL and VH regions with 

respect to one another. 

107. (New) The antibody of claim 106 comprising a non-human FR 

h noncovalently binds antigen directly. 

claim 106 comprising a non-human FR 

a CDR. 

(New) antibody of claim 106 comprising a non-_human FR 

residue mprises a g_lyc~ylat_~_s>Il- site which (~ifectV the 
antigen binding o affinity of the antibody. · / 

110. (New) 

residue which parti 

proximity or 

one another. 

ibody of claim 106 comprising a non-human FR 

interface by affecting the 

VH regions with respect to 

111. (New) A humani comprising a consensus human 

an VH · subgroup I I I, wherein amino acid variable domain 

residues forming Complem ntarity Determining Regions (CDRs) thereof 
comprise non-human amino acid residues, and further 
comprising a Framework Region (FR) substitution where the 

substituted FR residue: noncovalently binds antigen directly; 

(b) interacts with·a CDR; ) comprises a glycosylation site which 
affects the antigen or affinity of the antibody; or (d) 
participates in the VL-VH erface by affecting the proximity or 
orientation of the VL and egions with respect to one another. 

112. (New) humanized antibody of claim 111 which lacks 

significant imm nogenicity upon repeated administration to a human 
patient in ord r to treat a chronic disease in that patient. 

9 
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•• ·ski o J 113. (New) 

which 

A humanized variant of a non-human parent antibody 

antigen with better affinity than the parent 

omprises a consensus human variable domain of a human 

unoglobulin subgroup wherein amino acid residues 

ntarity Determining Regions (CDRs) thereof comprise 

amino acid residues, and further comprising a 

(FR) substitution where the substituted FR 

valently binds antigen directly; (b) interacts 

non-human 

Framework 

residue: (a) 

with a CDR; (c) co prises a glycosylation site which affects the 

antigen binding or a finity of the antibody; or (d) participates in 

affecting the proximity or orientation of the 

~~ • _v_L~a_n __ d __ V_8 __ r_e~g~1-·o_n __ s __ w_i_t_h~\r_e_s~p_e_c_t~_t_o __ o_n_e __ a __ n_o_t_h_e_r __ . __________________________ ~ 

114. (New) claim 113 which binds the 
~~ antigen at least 3-fold more tightly than the parent 
tJ~ antibody.--

REMARKS 

The undersigned confirms having met with Examiner Nolan in the 

personal interview on August 13, 1998 and thanks the Examiner for 

the courtesies extended in the interview. In the interview, the 
undersigned pointed out that claim 42 was not rejected, but was 

objected-to in the above-noted final Office Action. However, the 
basis for the objection was not elaborated in the body of the 

Office Action. The· ~xaminer indicated that claim 42 was objected to 

for depending on a rejected claim (i.e. claim 22). Other issues 

discussed in the interview will be mentioned herein-below where 

appropriate. 

Amendments 

The previously pending claims are cancelled herein without 

prejudice and without disclaimer of the subject matter claimed 
10 
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therein and without acquiescing in any rejection or objection 

raised by the Off ice. Applicants reserve the right to pursue 

continuing application(s) directed to cancelled claims. The claims 

herein correspond to those discussed in the interview and are 

believed to be allowable. 

Former claim/specification basis for each of the claims added 

herein can be found at least as follows: 

Claims 43 and 47-70 - claim 10 as amended 10-7-97; and page 6, 

lines 21-22 for "utilizing the numbering system set forth in Kabat" 

Claim 44 - original claim 11 

Claim 45 - original claim 12 

Claim 46 - language from claim 1 

Claim 71 - page 11, lines 3-4 

Claims 72 and 76-103 - claim 10 as amended 10-7-97; page 63, line 

21 for "antibody which binds p185~R2 "; and page 6, lines 21-22 for 

"utilizing the numbering system set forth in Kabat" 

Claim 73 - original claim 11 

Claim 74 - original claim 12 

Claim 75 - language from claim 1 

Claim 104 - claim 10 as amended 10-7-97; claim 1 for "consensus 

human variable domain"; and page 6, lines 21-22 for "utilizing the 

numbering system set forth in Kabat" 

Claim 105 - claims 10 and 42 from the amendment 10-7-97; and page 

6, lines 21-22 for "utilizing the numbering system set forth in 

Kabat" 

Claim 106 - combination of claims 22, 23 and 42 

Claims 107-110 - claim 23 

Claim 111 - combination of claims 22, 23 and 26 

Claim 112 - claim 42 

Claim 113 - claims 22 and 23; page 71, lines 1-2 and Table 3 on 
11 
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page 72 showing humanized variants with improved binding affinity 

compared to the murine parent antibody. 

ciai.m 114 - page 71, lines 1-2 

In that the claims do not introduce new matter, their entry is 

respectfully requested. 

Inf orrnation Disclosure 

1. In the above-mentioned interview, the undersigned inquired as 

to the status of the IDS carried to the PTO September 1997 citing 

references 100-207. The Examiner indicated he had this IDS and the 
references and would consider them with respect to the above 
application. Applicants await receipt of a copy of the initialed 
PT0-1449 form indicating consideration of the cited art. 

2. A further supplemental IDS is submitted herewith. Applicants 
respectfully request consideration of the art cited in this 
supplemental IDS with respect to the instant application. 

Provisional Double Patenting Rejection 

Claims 1-12, 15 and 19-25 are provisionally rejected under the 

judicially created doctrine of obviousness-type double patenting as 
being unpatentable over claims 1-12, 15 and 19 of copending 
application Serial No. 08/439,004. This rejection is moot as USSN 
08/439,004 is now abandoned. 

Section 102(e) - US Patent 5,530,101 

Claims 1-8, 10-12, 15 and 22-24 are rejected under 35 USC §102(e) 

as being anticipated by US Patent 5, 530, 101 ("the '101 patent") 

With respect to claim 10, the Examiner states in item 9 of the 
Off ice Action that the claim may be distinguished over the prior 
art by claiming the actual numbering system used in the actual 

12 
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claim. In order to expedite prosecution, Applicants have followed 

the Examiner's suggestion and recite the numbering system of Kabat 

in independent claims 43, 72, 104 and 105 herein for claim 

precision. 

Further patentable features in these claims and the claims which 

depend thereon include, without limitation: the target antigen 
p185HER2 in claim 72 (which is not taught in the '101 patent); a 

consensus human variable domain which, as will be explained below, 

is not taught or enabled by the '101 patent; and the antibody which 

lacks significant immunogenicity upon repeated administration to a 

human patient in order to treat a chronic disease in that patient 

(see comments below) . 

Applicants submit that independent claims 43, 72, 104 and 105 

herein as well as the claims which depend thereon are patentable 

over the cited art. 

Reconsideration and withdrawal of the Section 102 rejection is 

respectfully requested. 

Section 102(e) - US Patent 5,693,762 

Claims 22-25, 38 and 39 are rejected under 35 USC §102(e) as being 

anticipated by US Patent 5,693,762 ("the '762 patent"). 

The Examiner asse~ts that the '762 patent taught the aligning of 
heavy chain immunoglobulin regions for the creation of a consensus 

sequence to be used in making a humanized antibody and that the 

acceptor immunoglobulin most likely should be as homologous to the 

donor sequence as possible (i.e. same isotype). 

Applicants submit that the '762 patent does not anticipate the 
instant invention. 

13 
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Importantly, the 

human variable 

application. 

'762 patent did not 

domain as the term 

• 
in fact teach a consensus 

is used in the present 

Applicants contend that the phrase "consensus framework from many 

human antibodies" in line 7 of column 13 in the '762 patent which 
is cited by the Office, was not intended to refer to a "consensus 

human variable domain" as in the present application (i.e. a 

sequence representing the most frequently occurring amino acid 
residues at each location in all irnrnunoglobulins of any particular 
subclass; see page 14, lines 29-31 of the instant application). 

Applicants submit that the '762 patent was using the phrase 
"consensus framework from many human antibodies" synonymously with 
a framework "from a particular human irnrnunoglobulin that is 

unusually homologous to the donor immunoglobulin to be humanized". 

If one reads lines 4-26 in column 13 of the '762 patent and, 

indeed, the entire patent, it becomes clear that the method for 
humanizing advocated therein involved selecting an irnrnunoglobulin 
framework sequence from a single human immunoglobulin which was 

unusually homologous to the donor irnrnunoglobulin to be humanized 
and this is what was actually done in the working examples. It is 
apparent then that the phrase "consensus framework from many human 
antibodies" was used in the '762 patent as another way of saying ''a 
framework from a particular human immunoglobulin that is unusually 

homologous to the donor irnrnunoglobulin to be humanized", i.e., a 

framework from a particular human immunoglobulin which "agrees" 
with the donor immunoglobulin when the sequences are aligned. 

Thus, Applicants submit that the '762 patent did not teach or 
enable a consensus human variable domain as described in the 

present application, much less a "consensus human variable domain 
of a human heavy chain irnrnunoglobulin subgroup." Accordingly, 

14 
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reconsideration and withdrawal of the rejection is respectfully 

requested. 

As to rejected claim 38, this relates to the method of "veneering" 

or "resurfacing" an antibody. As discussed in the above-mentioned 

interview, this approach was not taught in the '762 patent. 

Applicants respectfully request reconsideration and withdrawal of 

the Section 102(e) rejection in view of the above. 

Section 103 

Claims 26-36 and 40-41 are rejected under 35 USC §103 as being 

unpatentable over the '762 patent in view of Kabat et al. 

The Examiner asserts that the claimed invention differs from the 

prior art teachings only by recitation of lg gamma isotype 

sequences used to make a consensus heavy chain framework region. 

The Examiner cites Kabat as teaching the sequences of all known lg 

gamma subtypes and contends that it would have been prima facie 

obvious at the time the invention was made to use the teachings of 

the '762 patent and align all of the known lg gamma heavy chains 

for the creation of a consensus sequence with the expectation that 

such consensus sequence immunoglobulin would have a smaller chance 

of changing an amino acid near the CDRs that distorts their 

conformation as allegedly taught in column 13 of the '762 patent. 

Applicants submit that the instant invention is patentable over the 

cited art. 

With respect to the Examiner's combining of the '762 patent and 

Kabat, Applicants submit that the rejection is made impermissibly 

using hindsight reconstruction of the present invention. "One 

cannot use hindsight reconstruction to pick and choose among 
15 
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isolated disclosures in the prior art to depreciate the claimed 

invention." In re Fine 837 F2d 1071, 1075 {Fed. Cir. 1988). 

In particular, as noted above, the term "consensus framework from 

many human antibodies" in the '762 patent was not intended to refer 

to a sequence representing the most frequently occurring amino acid 

residues at each location in all immunoglobulins of any particular 
subclass as in the present application. Thus, Applicants submit 

that the '762 patent would not have provided any motivation to make 

a consensus human variable domain as in the present application. 

With respect to the Examiner's assertion that "the claimed 

invention differs from the prior art teachings only by recitation 
of Ig gamma isotype sequences used to make a consensus heavy chain 

framework region", Applicants believe that the Examiner has 

misunderstood the· selection invention involving a "VH subgroup III" 
consensus sequence. As opposed to a collection of antibodies with 

the same "isotype" due to the amino acid sequence of their heavy 

chain constant region (page 11 of the application), VH subgroup III 

represents a subclass of antibodies grouped together because of 

their heavy chain variable domain sequences. For this reason alone, 

Applicants submit that the Examiner has failed to establish a prima 

facie case of obviousness. 

Moreover, Applicants submit that there was nothing in the cited art 

to suggest combining Kabat with the '762 patent. In particular, the 

term "consensus" is not used in Kabat. Kabat refers to 
"occurrences of most common amino acid" for various heavy or light 

chain immunoglobulin subgroups. Without knowing about the 

invention of the present application, Applicants contend that those 

skilled in the art would not have been motivated to combine the 
mention of "consensus framework from many human antibodies" in the 

'762 patent with Kabat's disclosure of "occurrences of most common 

16 
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amino acid", especially since, as elaborated above, the '762 patent 

did not intend the term "consensus framework" to refer to 

"occurrences of most common amino acid". 

This further illustrates that the Examiner is using impermissible 

hindsight to combine the references. 

Moreover, Applicants are able to show that the '762 patent would 

have taught away from the instantly claimed invention. In 

particular, the '762 patent states that one must select a framework 

from a particular human immunoglobulin that is unusually homologous 

to the donor immunoglobulin in· order to reduce the chance of 

distorting the conformation of the CDR's (see column 13 of the '762 

patent). This has been termed the "best-fit" method of 

humanization. 

On the contrary, the instant invention does not rely on selection 

of an unusually homologous framework from a single human antibody; 

a consensus human variable domain comprising the most frequently 

occurring amino acid residues at each location in human 

immunoglobulins is used as the framework region. 

Whereas the '762 patent requires at least 65% homology between the 

human "acceptor" framework region (FR) sequence and murine "donor" 

FR sequence (see column 13, lines 33-36) to avoid distorting the 

conformation of the CDRs, Applicants have generated humanized 

antibodies using the VH subgroup III consensus sequence having low 

FR homology to murine donor antibody FR sequences. 

For example, in contrast to the teachings of the '762 patent, 

Applicants have shown that FR homologies as low as 53% for an anti­

CD18 antibody (Example 4 on page 89 of the present application); 

57% for an anti-IgE antibody [Presta et al. J. Immunol. 
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151(5):2623-2632 (1993) (of record)]; 57% for an anti-CDlla 

antibody [Werther et al. J. Immunol. 157:4986-4995 (1996) (of 

record) ] ; 61 % for an anti-VEGF antibody [Presta et al. Cancer 

Research 57 ( 20) : 4593-4599 ( 1997) (copy attached) ] and 63% for an 

anti-HER2 antibodyl (Example 1 herein} have resulted in humanized 

antibodies with strong binding affinities. 

Applicants submit that the '762 patent would have lead those 
skilled in the art away from the instantly claimed invention 

because they would have feared that this would result in 
"distortions in the CDR's" of the humanized antibody so produced. 

In further support of the patentabili ty of the instant claims, 
Applicants will now show that the claimed invention can produce 

humanized antibodies with at least three unexpected and useful 
properties. Unexpected results provide objective evidence of non­

obviousness. Specialty Composites v. Cabot Corp., 845 F. 2d 981, 6 

USPQ 2d 1601 (Fed. Cir. 1988). 

The unexpected properties to be demonstrated include: lack of 
significant immunogenicity of the claimed humanized antibodies upon 

repeated administration to a human patient, e.g., to treat a 

chronic disease in the patient; binding affinities superior to 
those of the non-human parent antibody; and the ability to use the 
same consensus human variable domain to make many strong affinity 

antibodies, thus avoiding tailoring each human FR to each non-human 

antibody to be humanized. 

In order to demonstrate that lack of significant irnmunogenicity 
upon repeated administration of the humanized antibody to a human 

I In the case of the anti-HER2 antibody, surprisingly, the humanized antibody 
had improved binding affinity relative to the murine parent antibody. This 
unexpected result will be discussed in more detail below. 
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patient could not have been predicted for the instantly claimed 

humanized antibodies, Applicants refer to Isaacs et al. The Lancet 

340:748-752 (1992) (of record). Isaacs et al. demonstrate that 
three out of four patients treated with humanized CAMPATH-lH 

antibody (i.e. the antibody humanized in Riechmann) developed 
antiglobulins that were able to inhibit the binding of CAMPATH-lH 
to its antigen (see first paragraph of the discussion on page 751 
of this reference) . 

On the contrary, the instant application describes humanized 
antibodies which lack significant immunogenici ty upon repeated 
administration to a human patient in order to treat a chronic 
disease in that patient. Therefore, the instantly claimed 
antibodies are useful, among other things, for treating chronic 
disorders such as cancer. 

As suggested by the Examiner in the interview, Applicants attach a 

Declaration under 37 CFR §1.132 by Dr. Steven Shak. In his 
declaration, Dr. Shak discusses human clinical data which 
demonstrates the lack of significant immunogenicity of humanized 
antibodies of the present application. Dr. Shak is a very 
experienced clinician with over 20 years experience as is evident 
from his curriculum vitae attached as Exhibit A to his declaration. 

Dr. Shak explains in paragraph 2 of his declaration that the 
instant application 

anticipated to lack 

describes humanized antibodies which were 

significant immunogenicity upon repeated 
adn.tinistration to a human patient in order to treat a chronic 
disease in that patient. 

Dr. Shak further states that the humanized anti-HER2 antibody, 
huMAb4D5-8 (HERCEPTIN®) , disclosed in Example 1 of the above-
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identified patent application has been repeatedly administered to 

patients in breast cancer clinical trials (paragraph 3 of the 

declaration) . Using an ELISA to detect antibodies to HERCEPTIN® 

antibody in the serum of treated patients, Dr. Shak reports in 

paragraph 4 that only one patient out of the 885. patients evaluated 

as of December 31, 1997 had detectable human antihuman antibodies 

(HAHA} . 

Dr. Shak further reviews in paragraphs 5-7 of his declaration human 

clinical data relating to a humanized variant of a murine anti-IgE 

antibody which was humanized according to the teachings of the 

present application. Dr. Shak explains that human patients 

suffering from allergic rhinitis and asthma (both chronic diseases} 

have received repeated administrations of the humanized anti-IgE 

antibody (rhuMAb-E25}, but no patients were found to have HAHA to 

rhuMAb-E25. This is particularly impressive given that the 

patients who were treated with rhuMAb-E25 were hyper-reactive to 

foreign antigens. 

Dr. Shak states in the final two paragraphs of his declaration that 

no significant immunogenic response has been observed in patients 

treated with two further antibodies which were humanized according 

to the teachings of the present application; i.e., anti-VEGF and 

anti-CDlla (paragraphs 8 and 9 of the declaration} . The patients 

received multiple doses of these two antibodies. 

Accordingly, Applicants submit that it is apparent that the instant 

specification describes humanized antibodies which lack significant 

immunogenicity upon repeated administration to a human patient in 

order to treat a chronic disease in that patient. 

In accordance with a recommendation of the Examiner in the 

interview, for clarity reasons, independent claim 106 herein 
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includes functional language concerning the unexpected lack of 
significant immunogenicity of the antibody claimed therein. 

In addition to the above-discussed unexpected result pertaining to 
lack of immunogenicity of the humanized antibodies of the present 

invention, binding affinity is essentially retained and in some 

instances is surprisingly improved in the humanized antibody 

compared to the non-human parent antibody. As shown, for example, 
in the second to last column of Table 3 on page 72, anti-HER2 

humanized variants huMAb4D5-6 and huMAb4D5-8 had binding affinities 

which were superior to the non-human parent antibody. This could 
not have been predicted from the prior art, especially from the 
'762 patent, which advocated the best-fit method (see above) to 
generate a "high affinity" humanized antibody. The above-mentioned 
anti-HER2 variants on the other hand were not generated using the 
"best-fit" method said to be essential in the '762 patent. 

As suggested by the Examiner in the interview, claim 113 herein 
refers to this unexpected property of the humanized variant in that 

claim (i.e. a variant which binds an antigen with better affinity 

than the non-human parent antibody) . 

The '762 patent fails to teach humanized antibodies which bind 
antigen with better affinity than the parent antibody. The 
reported affinity comparisons in the '762 patent are summarized 
here for the Examiner's convenience: 

• The humanized anti-Tac antibody in Example 1 of the '762 patent 

allegedly had "approximately the same" binding affinity as the 

murine parent anti-Tac antibody (lines 25-31 in column 41). The 

corresponding scientific publication, Queen et al. PNAS (USA) 

86:10029-10033 (1989) (of record) states that the humanized 
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anti-Tac antibody actually had an affinity about 1/3 that of 

murine anti-Tac (see the abstract) . 

• The humanized mik-~1 humanized antibody of Example 5 had a 

binding affinity 2-fold worse than the mouse mik-~1 antibody 

(lines 50-52 in column 52 and Figure 28) . 

• The humanized Fd79 antibody of the '762 patent apparently 

displayed a 2-fold decrease in affinity and the affinity of the 

humanized Fd138-80 antibody was apparently "comparable" to that 

of the murine antibody (lines 42-46 in column 56). 

• The humanized M195 antibody is stated to have an "affinity the 

same as the mouse M195 antibody to within experimental error" 

(lines 31-32 in column 60). 

• In the line bridging columns 63-64, the humanized CMVS antibody 

is stated to have "approximately the same binding affinity as 

mouse CVS". 

• Finally, lines 9-11 in column 67 state that "Mouse AF2 and 

humanized AF2 will compete similarly, showing that their binding 

affinities for y-IFN are approximately the same". 

Hence, the '762 patent, in addition to its deficiencies with 

respect to the use of a consensus human variable domain as in the 

present application, fails to report any humanized antibody with 

better binding affinity than the non-human parent antibody. 

With respect to another unexpected feature of the present 

invention, Applicants have shown that a consensus human variable 

domain of a human heavy chain immunoglobulin subgroup can be used 

to generate many different strong affinity humanized antibodies, 

including the following: 
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(a) anti-HER2 (4D5) [see Example 1 of the application]; 

(b) anti-CD3 [see Example 3 of the application]; 

(c) anti-CD18 [see Example 4 of the application]; 

( d) anti-IgE [see Presta et al. J. Immunol. 151 ( 5) : 2 62 3-2 632 

(1993) (of record)]; 

(e) anti-CDlla [see Werther et al. J. Immunol. 157:4986-4995 

(1996) (of record)]; and 

(f) anti-VEGF [see Presta et al. Cancer Research 57(20): 4593-4599 

(1997) (copy attached] 

This could not have been predicted based on the teachings of the 
'762 patent, since this reference taught that an individual human 

framework region needed to be tailored to each non-human antibody 
to be humanized (see comments above) . 

In summary then, Applicants submit that the cited art is deficient 

in teaching the instantly claimed humanized antibodies and the 

unexpected results of the present invention. 

Turning now to claim 111 herein, this claim recites the selection 

invention concerning a "VH subgroup III" consensus sequence. 

Applicants submit that this claim is independently patentable. 

In particular, there is no suggestion in the cited art to use the 
particular VH subgroup III consensus sequence. 

In fact, the '762 patent taught away from this consensus sequence 

by advocating the: "best-fit" method of humanization using the most 

homologous human framework for humanization. As noted above, the 

VH subgroup III consensus sequence lacks significant homology to 

the various non-human antibodies humanized according to the 
teachings of the present invention. 
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denied), the '762 patent had intended the phrase "consensus 

framework from many human antibodies" in column 13 thereof to mean 

a consensus human variable domain as contemplated in the present 

application, there is nothing in the '762 patent to indicate that 

a useful consensus sequence is that of a human heavy chain 

immunoglobulin subgroup in Kabat, let alone VH subgroup III. For 

example, even though the VH subgroup I FR in Kabat was more 

homologous (67% homology) to the murine anti-HER2 antibody 4D5 in 

Example 1 than the VH subgroup III FR (63% homology), the inventors 

did not use the more homologous consensus sequence. Notwithstanding 

this, humanized anti-HER2 antibodies produced using this low 

homology human FR bound target antigen with better affinity than 

the non-human parent antibody (see comments above). 

Moreover, Applicants have subsequently found that VH subgroup III 

consensus sequence surprisingly has the same amino acid sequence as 

the human germline sequence YAC-5 in Fig. 2 of Cook et al., Nature 

Genetics 7: 162-168 ( 1994) (of record) . This subsequent finding 

supports Applicants' observations that antibodies humanized using 

this FR sequence are non-immunogenic in humans. 

In summation then, Applicants submit that there is nothing in the 

cited references to teach selection of a VH subgroup III consensus 

sequence as in claim 111 for forming the VH FR template of the 

humanized antibody, much less the advantages associated with such 

a consensus sequence. Accordingly, reconsideration and withdrawal 

of the rejection is respectfully requested. 

Applicants believe that this case is now in condition for allowance 

and look forward to receiving early notification of same. If there 

are outstanding issues however, Applicants invite the Examiner to 

call the undersigned at the number noted below. 
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Date: August 24, 1998 

1 DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: ( 650) 952-98 81 
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PATENT 
Docket P709Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Carter et al. 

Serial. No. 08/146,206 

Filed: 17 November 1993 

For: Method for Making Humanized 
Antibodies 

Group Art Unit: 1644 

Examiner: P. Nolan 

DECLARATION UNDER 37 . CFR §1. 132 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

I, STEVEN SHAK, do hereby declare and say as follows: 

1. I obtained my M.D. degree in 1977 from New York 
University (NYU) School of Medicine. Following this, I was a 

Teaching Assistant and then an Assistant Professor of Medicine and 
Pharmacology at NYU School of Medicine. Since 1986, I have been 
employed as a Scientist at Genentech, Inc. Presently, I am the 
Clinical Team Leader for the therapeutic antibody, anti-HER2. A 

complete listing of my professional experience, project management 
experience, education, postdoctoral training, certification and 

licensure, honors and awards, and publications is found in my 
curriculum vitae attached as Exhibit A. 

2. In my capacity as anti-HER2 Clinical Team Leader, I am 

familiar with human clinical data relating to the humanized anti­

HER2 antibody, huMAb4D5-8 (HERCEPTIN®}, disclosed in Example 1 of 
the above-identified patent application. As explained on page 70, 
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lines 7-9 of the above application, a humanized variant of the 

murine anti-HER2 antibody was made which was intended to lack 
significant immunogenicity upon repeated administration to a human 

patient in order to treat a chronic disease in that patient. 

3. The HERCEPTIN® antibody has been administered to patients 
in breast cancer clinical trials using a dosing protocol which 

involves an initial loading dose of 4mg/kg of intravenous (IV) 

HERCEPTIN® antibody then weekly doses of 2mg/kg (IV) each. Patients 

have been treated with HERCEPTIN® antibody as a single agent or 

HERCEPTIN® antibody concomitantly with either (a) cyclophosphamide 

and doxorubicin or epirubicin (AC) or (b) paclitaxel (TAXOL®). 

4. The presence of antibodies to HERCEPTIN® antibody in the 
serum of treated patients has been determined by enzyme-linked 
immunosorbent assay (ELISA). As of December 31, 1997, there is 
only one case of human antihuman antibodies (HAHA) in 885 patients 

evaluated. This one patient received nine weekly infusions of 

HERCEPTIN® antibody and discontinued the study on day 65 due to 
disease progression. At the termination evaluation, antibody 

measurements were suggestive of antibody formation against the 

F(ab') 2 portion of the HERCEPTIN®- antibody. Antibody formation in 
this one case was not associated with severe allergic symptoms. 

5. I have also reviewed human clinical data in relation to 
a humanized variant of the murine antibody MaEll which binds IgE. 
MaEll was humanized using a consensus human variable domain of a 

human heavy chain immunoglobulin subgroup [see Figure 1 of Presta 

et al. J. Immunol. 151(5) :2623-2632 (1993), Exhibit B attached]. 

6. Recombinant humanized 

administered intravenously (IV) 

MaEll (rhuMAb-E25) 

or subcutaneously (SQ) 

has been 

to human 
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patients suffering from allergic rhinitis and asthma. One hundred 

eighty one subjects with a documented history of seasonal allergic 

rhinitis or rhinoconjunctivitis received an initial IV loading dose 

followed by SQ or IV administrations of rhuMAb-E25 on days 7, 14, 

28, 42, 56, 70 and 84 [Abstract of Casale et al. J. Allergy Clin. 

Immunol. 100(1):110-121 (1997); Exhibit C attached]. Nineteen 

allergic asthmatic subjects received rhuMAB-E25 IV the day after 

the baseline airway allergen challenge and at weekly intervals for 

eight weeks [Abstract and Figure 1 of Fahy et al. Am J. Respir. 

Crit. Care Med. 155:1828-1834 (1997); Exhibit D]. Potential HAHA 

in the serum of treated patients were assayed as described in 

Casale et al. and Fahy et al. 

7. As reported on pag~ 116 of Casale et al. and page 1830 of 

Fahy et al., no patients were found to have HAHA to rhuMAb-E25. 

8. I am also aware that we have not observed a significant 

irnmunogenic response in patients receiving multiple doses of a 

humanized anti-VEGF antibody for inhibiting VEGF-induced 

angiogenesis. The humanized antibody is question is a variant of 

murine anti-VEGF antibody A. 4. 6 .1, and was humanized using a 

consensus human variable domain of a human heavy chain 

immunoglobulin subgroup [Figure 1 on page 4596 of Presta et al. 

Cancer Research 57(20) :4593-4599 {1997); Exhibit E attached]. 

9. Finally, I have been told that no significant 

irnmunogenicity has been associated with repeated administration of 

a humanized anti-CDlla antibody to psoriasis patients. The 

humanized anti-CDlla antibody with which the psoriasis patients 

have been treated was prepared from the murine MHM24 antibody using 

a consensus human variable domain of a human heavy chain 

immunoglobulin subgroup [Figure 1 of Werther et al. J. Immunol. 

157(11) :4986-4995(1996), Exhibit F attached]. 
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I declare further that all statements made herein of my own 

knowledge are true and that all statements made on information and 

belief are believed to be true; and further that these statements 

were made with the knowledge that willful false statements and the 

like so made are punishable by fine or imprisonment, or both, under 

Section 1001 of Title 18 of the United States Code and that such 

willful false statements may jeopardize the validity of the 

application or any patent issuing thereon. 

Dated: /~ 
TEVEN S 
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Patent Docket P-07091?1. 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Group Art Unit: 1644 

ul J. Carter et al. Examiner: P. Nolan 

November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Applicants submit herewith patents, publications or other information (attached hereto and 

listed on the attached Form PT0-1449) of which they are aware, which they believe may be material 

to the examination of this application and in respect of which there may be a duty to disclose in 

accordance with 37 CFR § 1 .56. 

This Information Disclosure Statement: 

(a) [] accompanies the new patent application submitted herewith. 37 CFR § l .97(a}. 

(b) [] is filed within three months after the filing date of the application or within three 
months after the date of entry of the national stage of a PCT application as set forth 
in 37CFR§1.491. 

(c) [] as far as is known to the undersigned, is filed before the mailing date of a first Office 
action on the merits. 

(d) [] is filed after the first Office Action and more than three months after the application's 
filing date or PCT national stage date of entry filing but, as far as is known to the 
undersigned, prior to the mailing date of either a final rejection or a notice of 
allowance, whichever occurs first. and is accompanied by either the fee 1$2401 set 
forth in 37 CFR § l .17(p} or a statement as specified in 37 CFR § l .97(e), as checked 
below. Should any fee be due, the U.S. Patent and Trademark Office is hereby 
authorized to charge Deposit Account No. 07-0630 in the amoynt of $240.00 to cover 
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the cost of this Information Disclosure Statement. Any deficiency or overpayment 
should be charged or credited to this deposit account. A ducllcate of this sheet Is 
enclosed. 

(e) [] is filed after the mailing date of either a final rejection or a notice of allowance, 
whichever occurred first, and is accompanied by the fee ($130) set forth in 37 CFR 
§ 1.17(i) and a statement as specified in 37 CFR § l.97(e), as checked below. This 
document is to be considered as a petition requesting consideration of the Information 
disclosure statement. The U.S. Patent and Trademark Office is hereby authorized to 
charge Deposit Account No. 07-0630 in the amount of $130.00 to cover the cost of 
this Information Disclosure Statement. Any deficiency or overpayment should be 
charged or credited to this deposit account. A duplicate of this sheet Is enclosed. 

(f) [x] is filed after the mailing date of a final rejection, but a request to withdraw the finality 
thereof under 37 CFR § 1.129{a) is submitted herewith. The U.S. Patent and Trademark 
Office is hereby authorized to charge Deposit Account No. 07-0630 to cover the cost 
of this Information Disclosure Statement in the event that any fees are due. A 
duplicate of this sheet Is enclosed. 

(If either of boxes {d) or (e) is checked above, the following statement under 37 CFR § 1.97 (e) 

may need to be completed.] The undersigned states that: 

(] Each item of information contained in the information disclosure statement was cited 
in a communication mailed from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this information disclosure 
statement. 

[] No item of information contained in this information disclosure statement was cited 
in a communication mailed from a foreign patent office in a counterpart foreign 
application and, to the knowledge of the undersigned after making reasonable 
inquiry, was known to any individual designated in 37 CFR § l .56(c) more than three 
months prior to the filing of this information disclosure statement. 

A list of the patent(s) or publication(s) is set forth on the attached Form PT0-1449 (Modified). 

A copy of the items on PT0-1449 is supplied herewith: 

[] each [] none [x] only those listed below: 

5,677, 171 

5,772,997 

Brown, Jr. et al. 

Mathieson et al. 

Presta et al. 

Casale et al. 

Fahy et al. 
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A concise explanation of relevance of the items listed on PT0-1449 is: 

[x] not given 

[J given for each listed item 

[] given for only non-English language listed item(s) [Required] 

[J in the form of an English language copy of a Search Report from a foreign patent 
office, issued in a counterpart application, which refers to the relevant portions of the 
references. 

The Examiner is reminded that a "concise explanation of the relevance" of the submitted prior 

art "may be nothing more than identification of the particular figure or paragraph of the patent or 

publication which has some relation to the claimed invention," MPEP § 609. 

While the information and references disclosed in this Information Disclosure Statement may 

be "material" pursuant to 37 CFR § 1 .56, it is not intended to constitute an admission that any patent, 

publication or other information referred to therein is "prior arf' for this invention unless specifically 

designated as such. 

In accordance with 37 CFR § l .97(g), the filing of this Information Disclosure Statement shall 

not be construed to mean that a search has been made or that no other material information as 

defined in 37 CFR § l .56(a) exists. It is submitted that the Information Disclosure Statement is in 

compliance with 37CFR§1.98 and MPEP §609 and the Examiner is respectfully requested to consider 

the listed references. 

Date: August 24, 1998 

1 DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

By:~~fl..!...~~~---­
We dyM. Lee 
Reg. No. 40,378 
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UNITED STATEL-1·jEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washinoton. DC 20231 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. ) 

EXAMINER 

: : .• , . . : . : : ! 
ART UNIT PAPER NUMBER 

DATE MAILED: 

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

Commissioner of Patents and Trademarks 
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APPLICATION NUMBER FILING DATE 

' ; ~ 

UNITED slAtES DEPARTMENT OF COMMERCE 
Pa::ent and Trademark Office 
Address: aJMMlSSIONER OF PATENTS AND TRADEMARKS 

Washington. D.C. 20231 

FIRST NAMED APPLICANT ATTORNEY DOCKET NO. 

~'"'" 41 
ART UNIT PAPER NUMBER 

DATE MAILED: 
INTERVIEW SUMMARY 

All participants (applicant, applicant's representative, PTO personnel): 

IA I' • I "ZZt. i>A:i:1 /)' . ck (1) (3) /e1,,L± ~l,·( ( /Y/i - ' lvt' 

(2) ~i . ./;z. l~A·~e (4) 

Date of lnterview_~/_O-;/,..._._.~...,.~/_c ..... (....,.'l~V _________ _ 
'l 

Type: 0 Telephonic 0 Personal (copy is given to 0 applicant ~pplicant's representative). 

Exhibit shown or demonstration conducted: 0 Yes 0 No If yes, brief description: ___________________ _ 

Agreement 0 was reached. 0 was not reached. 

Claim(s) discussed: (i i!.J i1 fl.1.1 c/:.i.71 b L-: ,. ' ~ r C' 

Identification of prior art discusse/ _____ U""'j _______________________________ _ 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments:-~..-~~~'""->,........~-~~ 

' ·'j 

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable 
must be attached. Also, where no copy of the amendments whichwould render the claims allowable is available, a summary thereof must be 
attached.) 

1. 0 It is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph above has been checked to indicate to the contrary. A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION 
IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). If a response to the last Office 
action has are ready been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE 
SUBSTANCE OF THE INTERVIEW. 

2. 0 Since the Examiner's interview summary above (including any attachments) reflects a complete response to each of lhe objections, 
rejections and requirements that may be present in the last Office action, and since the claims are now allowable. this completed form 
is considered to fulfill the response requirements of the last Office action. Applicant is not relieved from providing a separate record of 
the interview unless box 1 above is also checked. 

Examiner Note: You must sign this form unless it is an attachment to another form. 

FORM PTOL-413 (REV.1·96) 7-cuu J)a:~~ 

1 
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Qfficial Document 

\ 

GENENTECH, INC. 

J DNA W~v, Snuth Sa11 Franct~m. CA 94080-4990 Tel: 650-225-1994 Fax: 650-952-9881 

Date; 

To: 

Re; 

Sauler: 

No11embcr 6, 1998 

bm:ti1w1 nf. f'_ Dznu 

0~9'1 
(703) 308...+H6 

U.S. Sr.r. No 08/146,206 

Wm4yM.Lce 

FAX TRANSMISSION COVER SHEET 

Group Art U11it: 1642 of US 1 ''J'U 

jikti November 17, 1993 (Attnrnry n(l(:l:et No.: PD709Pl) 

C.MTiflGA'fI<lN Ol' 1-'ACSIMILE TRANSMISSION 
I h•my mnJfv tNit dW pllJm' 1.r bmiff-imJ'6 rnnundaed to the 1·-""" Trrulerruui. n~ "" rite ~ '""""' "~'""'· Ann Sg""U 

YOU SJ JOULIJ R£CEIVF. s l'AGfi.C\, TNr.1.1 IWNC nus COVER SHI':T:T. IP YOU VO No1· RECEIVE Al.1. THE PAGES, l'UASE CALL 
650-225-7039 

Comments: 

CONP!Q§NJlAI ITT NQ'W .l \ie.du:uttn'l~.iK~~ chjg r~ USJllll'l-1{1 l.'Ull1"in infomu~ from CBNE!NTBt..'tt, INC. wh.ir:h is confulr.n.tial nf' rrMli:£cd Tbd Worui;al.iun Ro inlnMfrd nnf)' for (ho: lndii1dua1 ur- CJltily n:annJunllWi lr.uu.nmoA2'cel ltytxl •"-llnf·~ lnti:Nlcd ra:i~I\. llil!awaft: Uutarrydl-.·louitr, ~ .. J'ud.iibu.Uun.m ucr.of thr.<'.nnfr.n.fanf tbls furti.I U&fuam.Wn is 1uictly pmhihl1r,t!. If}'(Ju 1~ nrr.iwsl chil tanin0-.1n ~, pt:w.1w)(if7 u. by~ iaunrdiaircly •n hi Wt nn ur.u.ig,c for the n:o1rn of~ nrig\nal dtctiltttlU lb us 31.J the mnnnnissinn nf then11D tlar U:dcfid~ ~ie.11L 
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Patent Docket PU"/U9Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Paul J. Carter et al. 

~erial No.: OS/146,206 

f"iled: November 17, 1993 

~or: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

Group Art Onit: 1644 

Examiner: Tam Davis 

SUPPLEMENTAL 1\MENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Further to the amendment dated August 24, 1998, Applic::;mts 
request that the above-identified application be amended as 
follows: 

IN THE CLAIMS: 

Please 43, 72, 104-106 and 112 as follows: 
43. variable domain comprising a 
non-human mplementarity Determining Region (CDR) which binds an 

--'\ \ antigen inco orated into a human antibody variable domain, and 
Y 7:Lher compri ing an amino acid substitution at a site selected 

7\~ om the group 41, 381, 43L, 44L, 581, 62L, 65L, 
D"I: 66L, 671, 68L, 9BL, 2H, 4H, 36H, 39H, 43H, 45H, 

) / 69H, 70H, H, utilizing the numbering system set forth 
in Kabat. 

72. (Amen~1 An antibody which bl.nds pl8511
eRz and comprises a 

-\Y' humanized ,:~;?B::dy variable domain comprising a non-human 
.Y Complementarity ~rmining Region (CDR) which binds pl85ttbKl 

r~~rporated into a fi~antibody variable domain, and further 

i3y ~ 
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~,& "":'°' 
~jl' comprises acid substitution at a site selected from the 

,~-group consistin of: -y f '1L, 38L, 43L, 44 , 46L, SSL, 62L, 65L, 66L, 67L; 68L, 69L, BL, 
\.fJ 85L, 98L, 2H, 4H, 36H, 39H, 43H, 45H, 69H, 70H, 74H, 75H, 76H, 

7BH .and the numbering system set forth in Kabat. 

~f7:~101. (Amended} A humanized antibody variable domain comprising a 
~G non-hum Complementarity Determining Re.gion (CDR) which bi~ds an. 

antigen inc orated into a consensus hllman variable domain, and I . . 

~,l'tJ further compris' g an amino acid substitution at a site ~elected 
~ tram the group cons· ting of: 

4L, 38L, 43L, 44L, 46L, 58L, 62L, 6SL, 661, 67L, 68L, 69L, 731, 
85L, 98J., :;itt, 4H, 36H, 39~3H, 45H, 69H, 70H, 74H, 75H, 76H, 
7BH and 92H, utili.zing the n~ering system set forth ln Kabat. 

which lacks [significant] 
'city compared to a non-human parent antibody upon 

to a human patient in order to treat a 
in that patient and comprises a non-human 
Determining Region (CDR) whir:h binds an antigen 

incorporated nto a human antibody variable domain, and furtht:!t· 
comprises an 

4L, 3BT,, 4:1L, 

85L, 98L, 2H, 

°78H and 92H, 

substitution at a site selected from the 

46L, SSL, 62L, 65L, 66L, 67L, 68L, 69L, 73L, 

39H, 43H, 45H, 69H, 70H, 74H, 75H, 76H, 

ng the numbering system set forth in Kabat. 

\ . 
~06. (Ame~d~d) ~ antibody which lacks [significant] 

~':; irnmmmyf:!Iucity ccimpared to a non-human parent antibody upon 
repeated adminisd·ation to a human patient in order to treat a 

~~\"\ ro c disease in\t patient :nd comprises a consensus h•=an 

J 
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Q 

~-:2206 \ xq ,z.:::~le domai 
) / wherein amino acid 

a human heavy chain immunoglobulin subgroup, 

residues forming Complementarity Determining 
( 

Regions (CDRs) hereof comprise non-human antibody amino acid 

~<-:; ~residues, and f ther comprising a Framework Region (FR) 

~ substitution whe\e the substituted FR residue: (a) noncnv.:i.lent.ly 
binds antigen di~cctly; (b) interacts with a CDR; (c) comprises a 

glycosylation sit~hich affects the anti.gen binding or affinity 
of the antibody; o (di participates in the VL-VH interface by 
affecting the prox mity or orientation of the VL and V 11 regions 

with respect to one another. 

112. (Amended) The hUlllanize of claim 111 which lacks 

[significant] immunogen~ y compared to a non-human parent 
antibody upun repeateradi!J'nistration to a human patient in order 

to treat a chronic disease in that patient. 

---

I ~~~~-~~~~~-;;-~~~~~~~~~~~~~~~~-----------

I REMARKS 

The undersigned confirms having met with Examiners Davis and 

FP-isee in the interview October 16, 1998. In that interview, the 

Examiners suggested Lhat independent claims 43, 72, 104 and 105 

be amended for claim precision to refer to a CDR which binds an 

antigen. Without acquiescing in any objection or rejection ~nrl 
purely to facilitate allowance, claims 43, 104 and 105 have been 
revised herein as recommended by the Office to refer to a CDR 

"which binds an antigen" and claim 72 refers to a CDR "which 
binds p185Hga~,,. 

Moreover, the Exantiners proposed in the interview that, for 

clarity reasons, claims 105, 106 and 112 {refering to antibodies 
with diminished irnmnnngeni.city) be revised to refer to an 
antibody which "lacks immunogenici ty Culnpared to a non-human 

3 
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parent antibody". Without acquiescing in any objection or 

rP.jP.r.tion and purely to facilitate allowance, Applicants have 

adopted the language propu.sl:ld by the Office. Hence, the 

instantly claimed antibodies display significantly reduced 

immunogenicity upon repeated administration to a human patient in 

order to treat a chronic disease in that patient (sec page 70, 

liul:l::; 6-8 of the instant application), as.opposed to the 

immunogenicity observed with the prior art humanized antibody in 

Isaacs et al., The Lancet 340:748-75?. (1992} (see first paragraph 

on page 19 of the amendment dated August 24, 1998) . 

Applicants look forward to ear.ly receipt of a notice of allowance 

in the above application. 

Date: November 6, 1998 

1 DNA Way 
So. San Francisco, CA 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

Respectfully submitted, 

GENEN~~·0,INCn 
By:~--..~-:-~----,,,--~~~~~~­

Wendy M. Lee 
Reg. No. 40,378 

94080-4990 

4 
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(703) 308-4426 
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P.03/15 H83 

Parenr Docket P0709Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OfflCE 

In re Applicorion of Group ArT Unit: 1642 

Paul J. Carrer et al. Examiner: J. Reeves 

Serial No.: 08/146.206 

Filed: November 17. 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

AMENDMENT TRANSMITTAL 

Assistant Commissioner of Patents 
Wasnington, D.C. 20231 

Trans1TI1nea nerewith is an amenament in !he at>ove·iaentif,ed application. 

Tne tee has been calculated as snown t>etow 

Claims Highest No. Presem E.ara 
Remaining PreviouSly Paia 

Alter For 
Amendment 

Total 86 . 72 14 

Independent 9 . 7 2 

_Multiple dependent c1aim[s). 1f any 

Rate 

$18 

$78 

$260 

Total Fee Calculation 

No additional tee is required. 

Aaa11ional 
Fees 

$252.00 

$156.00 

$000 

$408.00 

The Commi5$ioner is heret>y autnorizecl to charge Deposit Account No. 07-0630 in 
me amount of $408.00. A duplicate coev of this transmittal is enclosed. 
Petition tor EX'lensoon of Tome is enclosed. 

Tne Commissioner is nereby aumor1Zed 10 cnarge any additional lees required under 37 CFR 1.16 and l. 17. 
or credit 0verpaymen110 Deposit .Account No. 07-0630. A duplicate copy of this sheet js enclosed. 

Date: January 1 s. 1999 

1 ONA Way 
So. San Francisco. CA 94080-4990 
Pnone: (f?SOJ 225-1994 
Fax: (650) 952·9881 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Group Arr unir: 1642 

Paul J. Correr et ol. Examiner: Juhe Reeves 

Serial No.: 08/146.206 

Filed: Novemcer 17. 1993 
... 

··:·: 

For: METHOD FOR MAKING HUMANIZED 

ANTIBODIES 

SUPPLEMENTAL AMENDMENT 

Assistant Commissioner of Patents 

Washington, D.C. 20231 

Sir: 

. . 
... .. 

.. 

.. ' .. 
'· .. : 

Please amend the claims as indicated below. Pending claims which are not amended herein are 

marked "{Reiterated)" for the Examiner's convenience. 

~ pf: {TWICE AMENDED) A humanized antibody variaDle aomain comprising [a] non-human 

Complementarity Determining Region {CDA) amino acid residues wh.i~h bind[~) ~n. apti!ier1_0
, 

.;:& M4,.tt•ew:.q.;· '"K.4nott_ .( F , .... J 

incorporated into a human antibody variable aomain, and further compnsingA olitft amtho ac1a 

substitution at a site selected from ma group consisting of: 4L, 38L, 43L, 44L. 58L, 62L, 65L, 66L, 

67L, 68L. 69L. 73L, SSL, 98L, 2H. 4H, 36H, 39H, 43H. 45H, 69H, 70H, 741'1 ana 92H, utilizing tne 

numbenn_g svstem set fonh in l<aoat. 

- . -.· . . . - - --- - - , 
{AMENDED) The humanized variable domain of claim~wnere1n ma subsututed residue 

is the residue found at ma correspona1ng location of lhe non-human antiPody from which the 

non-human CDR amino acjd residues are (was] obtained. 

45. (Reiterated) The humanized varifo domain of Claim 43 wherein no human FrameworK 

Region \FR) ""'""" olh"' lhan U\OS) .;::t·~roup nas been subSbluted. 

\ Lt.. ; . -J - .. 1. 5 ~:iSi 
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46. (Reiterated) The tlumaniZed variable domain of claim 43 wherein the human ant1boay 

\lanable domain 1s a consensus human vanao1e aomain. 

47. (Reiterated) Tne humanized \lariable domain of claim 43 wherein the residue at site 4L nas 

been substituted. 

48. (Reiterated) The humanized vanable domain of claim 43 wherein me resiaue at site 38L has 

· been substituted. 

49. (Reiterated) The humanized vanaDle domain of claim 43 wherein the residue at site 43L has 

been suostituted. 

50. {Reiterated) TM numanized '1ariable domain of claim 43 wherein the residue at site 44L nas 

been substituted. 

51. (Reiterated) The humanized variable domain of claim 43 wherein the residue at site 58L has 

oeen suostituted. 

52. (Reiterated) The humanized variable domain of claim 43 wnerein tne residue at site 62L nas 

been substituted. 

53. (Reiterated) The humanized vanable domain of claim 43 wherein me residue at site 65L has 

been substituted. 

54. (Reiterated) The humanized vanable domain of claim 43 wherein me residue at site 66L has 

been substituted. 

55. (Reiterated) The humanized vanable domain of claim 43 wherein tne residue at site 67L has 

been substituted. 

56. (Reiterated) The humanized variable domain of claim 43 wherein the residue at site 68L has 

been substituted. 

2 
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57. (Rerteratecl) Tne numanized variable domain of claim 43 wnerein the residue at site 69L has 

been substituted. 

58. (Reiterated) Tne numanized variable domain of claim 43 wherein the residue at site 73L has 

been substituted. 

59. (Reiterated) The humanized variable domain of daim 43 wherein the residue at site SSL has 

been substiruted. 

60. (Reiterated) The humanized variable aomain of c1a1m 43 wherein the residue at site 98L nas 

been substituted. 

61. (Reiterated) Tne humanized variable domain of claim 43 wherein tne residua at site 2H has 

been substituted. 

62. (Reiterated) The numanizea variable domain of claim 43 wherein the residue at site 4H has 

been substituted. 

63. (Reiterated) Tne humanized variable domain of claim 43 wnerein the residue at site 36H has 

been substituted. 

64. (Reiterated) The humanized vanable domain of claim 43 wherein the residue at site 39H nas 

been substituted. 

65. (Reiterated) The humanized variable domain of claim 43 wherein the residue at site 43H has 

been Substituted. 

66. (Reiterated) The humanized variable domain of claim 43 wherein the residue at site 45H has 

been substituted. 

67. (Reiterated) The humanized variable domain of claim 43 wherein the residue at site 69H has 

been substituted. 

3 
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68. (Reiterated) The humanized variable domain of claim 43 wherein the residue at site 70H has 

been substituted. 

69. (Reiterated) The humanized variable domain of claim 43 wnerein the residue at site 7 4H has 

been substituted. 

70. (Reiterated) The humanized variable domain of claim 43 wherein the residue at site 92H has 

been substituted. 

71. (Reiterated) An antibody comprising the humanized variable domain ot claim 43. 

72. (TWICE AMENDED) An antiDOdy wtuch billQs p1as11
ER2 and comprises a humanized 

antibody variable domain wherein the humanized antibOdy variable domain comprises [compnsing 

a} non-human Complementarity Determining Region (CDR) amino acid residues which bind[s] 

pl 85"Efl2 incorporated into a human antibody variable domain, and furtner comprises an amino acid 

substitution at a site selected from the group consisting of: 

4L.@43L. 44L. 46L,@ 62L, 65L. 66L@ 68L, 69L, 73l, 8SL,@2H, 4H. 36H, 39H, 43H, 

45H, 69H. 70H, 74H, 75H, 76H.~ and 92H, utilizing the numt>enng system set forth in ~bat. __ ·-

73. (AMENDED) The antibody of claim 72 wherein me subStituted residue is the residue found 

at the corresponding location of me non-human antiDody from which the non-human CDR amino 

acid residues are [was] obtained. 

74. tReiterated) The antibody of claim 72 wherein no numan Framework Region {FR) residue 

other than those set forth in the group has been substituted. 

75. (Reiterated} The antibody of claim 72 wherein the human antibody variable domain is a 

consensus human variable domain. 

76. (Re1teratea) The antibody of claim 72 wherein the residue at site 4L has been substituted . 

. 77. (Reiterated) The antibody of claim 72 wherein me residue at site 38L has been substituted. 

4 
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78. (Reiterated) The antiOOdy of claim 72 wnerein the residue at site 43L has been suostiruted. 

79. (Reiterated) Tne antibody of Claim 72 wnerein tne residue at site 44L nas been substituted. 

80. (Reiterated) The antibody of claim 72 wherein tne residue at site 46L nas been suost1tuted. 

81. (Reiterated) Tne antibody of claim 72 wherein the residue at site 58L has been substituted. 

82. (Reiterated) The antibody of claim 72 wherein the residue at site 62L nas been substituted. 

83. (Reiteratea) The antibOCly of claim 72 wherein the residue at sate 65L nas been substituted. 

84. (Reiterated) The antibody of claim 72 wherein the residue at site 66l has been sut>stituted. 

85. (Reiterated) Tne antibody of claim 72 wherein the residue at site 67L has oeen substituted. 

86. (Reiterated) The antiDOdy of claim 72 wherein tne residue at site 68L has been substituted. 

87. (Reiterated) The antibody of claim 72 wherein the residue at site 69L has been substituted. 

88. (Reiterated) The anttbody of claim 72 wnerein the residue at site 73L has been substituted. 

89. (Reiterated) The antiDOdy of claim 72 wherein tne residue at site 85L has been substituted. 

90. (Reiterated) The antiboOy of claim 72 wherein tne residue at site 98L nas been substituted. 

91. ·(Reiterated) The antibody of claim 72 wherein tne residue at site 2H nas been substituted. 

92. (Reiterated) The antibOdy of claim 72 wherein the residue at site 4H has been suostituted. 

93. {Reiterated) Tne antibOdy of claim 72 wherein the residue at site 36H has been substitutecl. 

94. (Reiterated) The antibody of claim 72 wherein the residue at site 39H has been substituted_ 

5 
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95. (Reiterated) Tile antibody of claim 72 wherein the residue at site 43H has been substituted. 

96. {Reiterated) The antiDOdy of claim 72 wherein the residue at site 45H has been substituted. 

97. (Reiterated) The antioody of claim 72 wherein the residue at site 69H has been substituted. 

98. {Reiterated) The antibody of claim 72 wherein me residue at site 70H has been substituted. 

99. (Reiterated} The antibody of claim 72 wnerein ltle residue at sne 74H has been substituted. 

100. (Reiterated) The antibOdy of claim 72 wherein ltle residue at site 75H has Deen substituted. 

101. (Reiterated) The antibody of claim 72 wherein tne residue at site 76H has been substituted. 

102. (Reiterated) The antibody of claim 72 wherein the residue at site 78H has been substituted. 

103. (Reiterated) The antibody of claim 72 wherein the residue at site 92H has been suostituted. 

104. (TWICE AMENDED) A humanized antibody variable domain comprising (a] non-human 

Complementarity Determining Region (CDR) amino acid residues which bind[s] an antigen 

incorporated into a consensus human variable domain, and further comprising an amino acia 

substitution at a site selected from me group cons1st1ng of: 

4L, 38L, 43L, 44L, 46L, 58L. 62L, 65L, 66L. 67L, 68L, 69L. 73L. 85L, 98L, 2H, 4H. 36H, 39H, 43H. 

45H, 69H, 70H, 74H, 75H, 76H, 78H and 92H, utiliZing the numbering system set forth in Kabat. 

105. (TWICE AMENDED) [An] A humanized antibody which lacks immunogenicity compared to 

a non-human parent antibody upon repeated administration to a human patient in order to treat a 

chronic disease in that patient [an<JJ wherein the humanized antibody comprises [a] non-human 

Complementarity Determining Region (CDA) amino acid residues which bind[s) an antigen 

incorporated into a numan antibody variable domain, and further comprises an amino acid 

sutlstitution at a site selected from the group consisting of: 

4L.38L,43L,44L,46L,58L.62L,65L,66L,67L,68L,69L. 73L,85L,98L,2H,4H,36H,39H,43H, 

45H, 69H, 70H. 74H, 75H, 76H, 78H and 92H, ut1liZing the numbering system set forth in Kat:>at 

6 
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106. (TWICE AMENDED) [An) A human120d amibocty wnicn lacks immunogeni_;;t{compared to 

a non-human parent antibody upon repeated administration to a numan pat1er;tin order to treat a 
/ 

chronic disease in mat patient[ andl wherein the numanized ant1t>Ody co;nprises a consensus 

. human vat1ab1e domain of a numan heavy chain immunoglobulin subg~up, wnerein amino acid 

residues forming Complementarity Determining Regions (CDRs} mefeot comprise non-human 
/ 

antibody amino acid residues. and further [comprising] compose$ a Framework Region (FR) 

substitution where the substituted FR residue: (a) noncova1ent11hds antigen directly; (b) inte~ 
with a CDR; (c) [comprises) introduces a glycosylation site which affects the antigen binding or 

affinity of the antibOdy; or (d) participates in the V~·zi{xerface by affecting the proximity or 

orientation of the v~ and vn regions with respect to one another. 
/ 

107. {AMENDED) The numanized antibody o claim 106 comprising· a non-h1.1man FR residue 

which noncovalently binds antigen directly. 

108. (AMENDED) Tne humanized antlboay of claim 106 comprising a non-human FR residue 

which interacts with a CDR. / 

109. (AMENDED) The humaniL aotit>Ody of claim 106 compnsing a non-human FR residue 
I 

whicn [comprises] introduces ''91ycosylation site wnich affects the antigen binding or.affinity of tne 

antibOdy. I 
110. {AMENDED) re humanized antibody of claim 106 comprising a non-numan FR resiaue 

which participates ill'the V1..-VH interface Dy affecting the proximity or orientation of the V1..-V" regions 
/ 

with respect /e another. 

111. lA~NDED) A humanized antit>Ody comprising a consensus human variable domain of 

human v ,.,subgroup Ill, wnerein amino acid res1aues forming Complementarity Determining Regions 

(CDRs thereof comprise non-human antibOdy ammo acid residues, and tunher comprising a 

Fram work Region {FR) substitution where me substituted FR residue: (a) noncovalentty binds 

ant en directly; (D) interacts with a CDR; (c) (comprises] introauces a glycosyiation site which 

at ects the antigen binding or affinity of the antibody; or (d) participates in the vL.vH interface by 

.affecting the proximity or orientation of the V ~ and V H regions with respect to one another. 

7 
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112. (Reiterated) The humanized antibody~1m 111 wh1cn lacks immunogenicity compared 

to a non-human parent antibody upon re7e eel aaminlstrat1on to a human patient in order to treat 

a chronic disease 1n tnat patient. 

113. (AMENDED) A humanized variant of a non-human parent antibody which binds an antigen 

with better affinity than the parent antibody and comprises a consensus human variable domain of 

a human neavy chain immunoglobulin subgroup wherein amino acid residues forming 

Complementarity Determining Regions (CDRs) thereof comprise non-numan antibody amino acia 

residues. and further [comprising] comprises a Framework Region (FR) substitution where the 

substituted FR residue: (a) noncova1ent1y binds antigen directly; (b} interacts with a CDR; (c) 

(comprises] introduces a glycosylation site Which affects the antigen Dinding or affinity of the 

antibody; or {d) participates in the VL·V,.. interface by affecting me proXimity or orientation of the VL 

and VH regions with respect to one another. 

114. (AMENDED} The humanized variant of claim 113 which binds the antigen at least about 

3-fold more tightly than the parent antibody binas antigen. 

Please add the following c1a1ms to the above-identified application: 

--115. (NEW) A humanized antibOdy heavy chain variable domain comprising non-human 

Complementarity Determining Region (CDR) amino acia residues which bind antigen incorporated 

into a human antibody variable domain, and further comprising an amino ac1a substi11Jt1on at a site 

selected from the group consisting of: 24H, 73H, 76H, 78H, and 93H. utilizing tne numbering system 

set forth in Kabat. 

116. (NEW) The humanized variable domain of claim 115 wherein the subStituted residue is the 

residue found at the corresponding location of the non-human antibody from which the non-numan 

CDR amino acid residues are obtained. 

117. (NEW) The humanized vanable domain of claim 115 wherein no human Framework Region 

(FR) residue otner man those set fortn in the group nas been substitutecl. 

118. (NEW) The humanlZed variatue domain of claim 115 wherein the human antibody variable 

domain is a consensus human variable aomain. 

8 

485 of 947 Celltrion, Inc., Exhibit 1002



Jan-15-99 11 :10am From-Ganentach I +mmsm T-368 P. 1 Z/15 F-483 

119. (NEW) Tne humanized variable domain of claim 115 wlierein the residue at site 24H has 

been substituted. 

120. (NEW) The humanized variable domain of claim 115 wherein the residue at site 73H has 

Deen substituted. 

121. (NEW) The numanized variable domain of claim 115 wherein the residue at site 76H has 

been subsMuted. 

122. (NEW) The humanized 11anabla domain of claim 115 wherein tne residue at site 78H nas 

been subsntuted. 

123. (NEW) The humanized variable domain of claim 115 wherein the residue at site 93H has 

been substituted. 

i 24. (NEW) The humanized variable domain of claim 115 which further comprises an amino acid 

substitution at site 71 H. 

125. (NEW) Tne humanized variable domain of claim 115 wnicn furtner comprises amino acid 

substitutions at sites 71Hand73H. 

126. (NEW) The humanized vanat>le domain of claim 115 whicn further comprises amino acid 

substitutions at sites 71 H, 73H and 78H. 

127. (NEW) An antibody comprising the humanized variable domain of claim 115. 

128. (NEW) A humanized variant of a non-human parent antibody which binas an antigen. 

wherein the humanlZed variant comprises Complementarity Determining Region (CDA) amino acid 

residues of the non-human parent antibody incorporated into a human antibody variable domain, 

and further comprises a Framework Region (FA) suPstitution where tne sut>stituted FR residue: (a) 

noncova1ent1y binds antigen directly; (b) interacts with a COR; or (c) participates in the V.._-V" 

interface by affecting tile proximity or orientation of tile V.._ and \t, regions with respect to one 

another. and wherein the humanized variant binds the antigen more tightly than tile parent antibody 

l}\ NL (]') . 9 
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Patent Docket P0709Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

Group Art Unit: 1642 

Examiner: J. Reeves 

COMMUNICATION 

Assistant Commissioner of Patents 
Washington, D.C. 2023 l 

Sir: 

f999 
MATRIX Ci.J TL.~v°:tli 
SERVICE ENTEP 

RECEIVED 
Ff8 - t f999 

•s TECH CENTER 1600/2900 
Further to the Supplemental Amendment fax-filed on January 15, l 999, please,pnd enclosee1i3R.Q[UY 

documents USSN 07 /290, 975 and USSN 07 /310,252 for the "POL Patents" as promised on page 11 of 

that amendment. 

Applicants further submit herewith a Supplemental Information Disclosure Statement. Jn this respect, 

Applicants bring to the Examiner's attention a Celltech press release entitled: "Celltech Antibody 

Technology Platform Further Strengthened Through New Patents in US and Europe." (Exhibit A. ~:. 

attached) This press release refers to an allowed US "Adai~' patent application. Applicants believe 

this US Adair patent application corresponds to W09l /09967 (of record) and EP 460, 167 Bl (copy 

attached). 

Should the Examiner have questions concerning this communication, she is invited to call the 

undersigned. 

Date: JanuaryQti 1999 

l DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

tfully submitted, 

G CH,_INC. 

By:-++-"'"'--.::....="""'°----­
Wenay M. Lee 
Reg. No. 40,378 

;; 
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Celltech Antibody Technology Platform Further Strengthened Through New Patents in US and Europe 
,. 

SLOUGH, U.K., Sept. 26 /PRNewswire/ -- Celltech announced today that the U.S. 
Patent Office has allowed one of its key patent applications covering engineered · 
human antibodies. The grant of this "Adair" patent will occur in early 1997 and 
will expire in 2014. This broad product patent covers a key approach to the 
construction of new human antibodies which is essential in order to achieve full 
therapeutic activity. It covers all antibodies which have been constructed 
using this approach. A corresponding patP.nt has already been granted in Europe, 
although it is anticipated that the financial benefit to Celltech from the U.S. 
patent will be more significant in the near term because of the numbers of 
antibodies in late-stage development in the U.S. 

The 0 Adair" patent is an important new element in Celltech's technology 
platform, and complements previous Celltech patents in the field of antibody 
engineering. It covers all of Celltech's own antibodies currently in clinical 
development, thus substantially extending their period of patent protection. In 
addition the patent covers a range of antibodies under development by other 
companies. This would result in royalty revenues should these products reach 
the market. 

There are already a number of process patents covering the manufacture of 
engineered antibodies including those granted to Celltech, Genentech, the 
Medical Research Council and Protein Design Laboratories. Celltech has 
agreements in place with Genentech and the Medical Research Council relating to 
the commercial exploitation of some of these patents. Celltech pursues the 
strategy of licensing its existing antibody patents to any interested party for 
products which are not directly competitive with Celltech's own products. This 
policy will be pursued with the new "Adair" patent and all licensees who have 
directly licensed pre-existing patents from Celltech (in particular the "Boss" 
antibody engineering patents) will be offered favorable terms for the "Adair" 
patent. 

Commenting on the news today, Dr. Peter Fellner, CEO, said, "Celltech has 
built a very valuable platform technology in the field of antibody engineering 
and the grant of this patent will further strengthen our position. We expect a 
continued growth in royalty revenues from our licensed patents which will make a 
significant contribution to the profitability of the company. The potential in 
this area can be seen from the growing success of ReoPro(TM) (Lilly/Centocor). 
Royalties on the sales of this product are paid to both Genentech and Celltech." 
SOURCE Celltech Therapeutics Ltd. 

/NOTE TO EDITORS: 

1. The Adair product patent covers any antibody in which the antigen binding 
regions from a donor antibody have been transferred to the framework of a human 
antibody, and specifies certain requirements in specific amino acid residues 
within the product which are necessary to recover full antigen binding activity 
of the newly created antibody. 

2. Antibodies are natural proteins which bind tightly and specifically to 
antigens. This binding property is particularly important in providing a 
defense mechanism against infectious organisms such as bacteria and viruses. 
For some time, scientists have been able to produce antibodies in the 

9/26/96 EXHIBIT A 1 
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laboratory and their availability has had a profound impact on diagnostic 
medicine. In contrast, they· have had little impact on therapeutic medicine. 
The reason for this is that the first antibodies were derived from animal 
sources. When these animal antibodies were injected into humans they induced · a 
significant immune response which led to either adverse reactions or a rapid 
loss of therapeutic efficacy. More recently techniques have been developed to 
produce engineered human antibodies which are virtually identical to natural 
human antibodies. The main advantage of these antibodies is that they do not 
cause a significant immune response in man and they are very well tolerated. 
Because of their good tolerance, their binding properties are being used in a 
wide variety of therapeutic applications in areas such as blockade of receptor 
functions in heart disease, neutralization of cytokine in rheumatoid arthritis 
and killing of cancer cells./ 

/CONTACT: Dr. David Bloxham, Chief Executive of Celltech Therapeutics 
Ltd., or Peter Allen, Finance Director of Celltech Group pie, 0-1753-534655; 
or Jon Coles of Brunswick, 0-171-404-5959; or Rich Tammero of Noonan/Russo 
Communications, Inc., 212-696-4455 ext. 222, e-mail: news@noonanrusso.com/ 
08:52 EDT 

0624 09/26/96 08:52 EDT HT 
:TICKER: GEL.GB 
:SUBJECT: BIOT PTNT ENGL USA 
Copyright (c) 1996 PR Newswire 
Received by NewsEDGE/LAN: 9/26/96 6:50 AM 

9/26/96 2 
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NOVEL IL-2 ~ECEPIOR-SPECIFIC HUMAN IMMUNOGLQ8ULINS 

field of the Invention 

The present invention relates generally to the 

combination of recombinant DNA and monoclonal antibody 

technologies for developing novel therapeutic agents and, 

more particularly, to the proauction of non-immunogenic 

antibodies specific for the human interleukin-2 receptor and 

their uses. 

Background of the Invention 

In mammals, the immune response is mediated by two 

types of cells that interact specifically with fors~3n 

material, i.e., antigens. One of these cell types, B-cells, 

are responsible for the production of antibodies. The second 

cell class, T-cells, incl~de a wide variety of cellular 

subsets controlling the in vivo function of both B-cclls and 

a wide variety of other hematopoietic cells, including T­

cells. 

One way in which T-cells exert this control is 

through the production of a lymphokine known as interleukin-2 

(IL-2), originally named T-cell growth factor. IL-2's prime 

function appears to be the stimulation and mainten~nce of T­

cells. Indeed, ~ome immunologists believe that IL-2 may be 

at the center of the entire immune response (see, :arrar, J., 

et al., Immunol. Rev . .§l.:12~-166 (1982), which is 

incorporated herein by reference) . 

To exert its biological effects, IL-2 interacts 

with a speci~ic high-affinity membrane receptor (Greene, W., 

30 et al., Progress in Hematoloay XIV, E. Brown, Ed., Grune and 

Statton, New York (1986), at pgs. 283 ff). The human IL-2 

receptor is a complex multichain glycoprotein, with one 

chain, known as the Tac peptide, being about 55kD in size 

(~, Leor.ard, W., et al., J. Biol. Chem. 260:1872 (1985), 

35 which is incorporated herein by reference). A gene encoding 

this protein has been isolated, and predicts a 272 amino acid 

peptide, including a 21 amino acid signal peptide (see, 

. ~··~~:.:-~· ·:·:··:'"-:~-~·"!::)-~: ~· , ... :: . :~·:;.,·.-~;-:·-.~~~;;:~~\~·-~:·;_,.;~::.~~~ .. ~~:::-:~,,{:: -i'.~/?-~~--.:·.:~;-~~:-:;:·~ ... ~:-~~ J_ .~---. !i".·:--.:~~:-'-?.·~·~- :··~--·~-: . ~ ._ 
··,. 
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Leonard, w., et al., Nature 311: 626 {1984)). The 219 NH~­

terminal amino acids of the p55 Tac protein apparently 

comprise an extracellular domain (see, Leonard, W., et al., 

Science, 230:633-639 (1985), which is incorporated herein by 

reference). 

Much of the elucidation of the human IL-2 

receptor's structure and function is due tc the development 

of specifically reactive monoclonal antibodies. In 

particular, one mouse monoclonal antibody, known as anti-Tac 

(Uchiyama, et al., J. Irnmunol. 126:1393 (1981)) has show~ 

10 that IL-2 receptors can be detec.ted on T-cells, but also on 

cells of the rnonocyte-macrophage family, Kupffer cells of the 

liver, Llngerhnns' cells of the skin and, of course, 

activated T-cells. Importantly, resting T-cell~, B-cells or 

circulating machrophages typically do not displ•/ the IL-2 

15 receptor (Herrmann, et al., J. Exp. Med. 162:1111 (1985)). 

20 

The anti-Tac monoclonal antibody has also been used 

to define lymphocyte functions that require ·rL-2 interaction, 

and has been shown to inhibit v~rious T-cell functions, 

including the generation of cytotoxic and suppressor T 

lymphocytes in cell culture. Also, based on studies with 

anti-Tac and other antibodies, a variety of disorders are now 

associated with improper IL-2 receptor expression by T-cells, 

in particular adult T-cell leukemia. 

More recently, the IL-2 receptor has been shown to 

25 be an ideal target for novel therapeutic approaches to T-cell 

mediated diseases. It has been proposed that IL-2 receptor 

specific antibodies, such as the anti-Tac monoclonal 

antibody, can ue used either alone or as an immunoconjugate 

(~, with Ricin A, isotopes and the like) to effec~ively 

30 remove cells bearing the IL-2 receptor. These agents can, 

for example, theore~ically eliminate IL-2 receptor-expressins 

leukemic cells, certain B-cells, or activated T-cells 

involved in a disease state, yet allow the reten~ion of 

mature normal T-cells and their precursors to ensure the 

35 capability of mounting a normal T-cell immune response as 

needed. In general, most other T-cell specific agen~s can 

destroy essentially all peripheral T-cells, which limits the 

:,__ /',:. - ; 
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agents' therapeutic efficacy. Overall, the use of 

appropriate monoclonal antibodies specific for the IL-2 

receptor may have therapeutic utility in autoimmune diseases, 

organ transplantation and any unwanted response by activated 

T-cells. Indeed, clinical trials have been initiated using, 

S ~. anti-Tac antibodies (~, generally, Waldman, T., et 

al., Cancer Re~ . .i_2:625 (1985) and Waldman, T., Science 

232:727-732 (1986), both of which are incorporated herein by 

reference}. 

Unfortunately, the use of the anti-Tac and other 

IO non-~uman monoclonal antibodies have certain drawbacks, 

particularly in repeated therapeutic regimens as explained 

below. Mouse monoclonal antibodies, for example, do not fix 

human complement well, and lack other important 

immunoglcbulin functional characteristics when used in 

15 humans. 

Perhaps more importantly, anti-Tac and other non­

human monoclonal antibodies contain substantial stretches of 

amino acid sequences that will be immunogenic when injected 

into a human patien~. Numerous studies ha~e shown that, 

20 after injection of a foreign antibody, the immune response 

elicited by a patient against an antibody can be quite 

strong, essentially eliminating the antibody's therapeutic 

utility after an initial treatment. Moreover, as increasing 

numbers of different mouse or other antigenic (to humans) 

25 monoclonal antibodies can be expected to be developed to 

treat various diseases, after the first and second t=eatrr.ents 

with any different non-human antibodies, subsequent 

treatments even :or unrelated therapies can be ineffective or 

even dangerous in themselves. 

30 While the production of so-called "chimeric 

35 

ant.ibodies" (~, mouse variable regions joined to human 

constant regions) has proven somewhat successful, a 

significant inununogenicity problem remains. In general, the 

production of human immunoglobulins reactive with the human 

IL-2 receptor, as with many human antigens, has been 

extremely difficult using typical human monoclonal antibody 

production te~hniques. Similarly, utilizing recombinant DNA 

-~<,·"'.:~~I'·•.':.~. ~a/.:~·~·-~··: : i ·;.'~,-=-~ 

.. -· 
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technolo<;y to produce so-called "humanized" antibodies (see, 

~. EPO Publication No. 02~9400), provides cncertain 

results, in part due to unpredi=table binding affinitiP3. 

Thus, there is a need for improved forms of human­

like immunoglobulins specific for the human IL-2 receptor 

5 that are substontially ncn-immunogenic in humans, yet easily 

and economically produced in a manner suitable for 

therapeutic formulation and other uses. The present 

invention fulfills the~e and other needs. 

IO Summary of the Invention 

The present invention provides novel compositions 

useful, for P.Xample, in the treatment of T-cell mediated 

human diso~ders, the compositions containing human-like 

immunoglobulins specifically capable of blockin~ the binding 

15 of human IL-2 to its receptor and/or capable of binding to 

the p55 Tac protein on human IL-2 receptors. The 

immunoglobulins can have two pairs of lighc chain/heavy chain 

complexes, typically at least one pair having chains 

com?rising mouse complementarity determining regions 

20 functionally joined to human framework region segments. For 

exumple, mouse c~mplementarity determining regions, with or 

without additional naturally-associated mouse amino acid 

residues, can be used to produce human-like antibodies 

ca~able of binding to tne human IL-2 rece?tor at affinity 

25 levels strcnger than about 108 M" 1
• 

The irrununoglobulins, in~l~ding bindi~g fragments 

and other derivatives thereof, of the present inventicn nay 

be produced readily by a variety of recombinant ONA 

techniques, with ultimate expression in transfected cells, 

3:0. preferably immortalized eukaryotic cells, such as myeloma or 

hybridoma cells. Polynucleotides comprising a first sequ~nce 

codir1g for human-like immunoglobulin framework regions and a 

second sequence set coding for the desired immunoglobulin 

35 
complementarity determining regions can be produced 

synthetically or by combining appropriate cONA and ge~omic 

ONA segments. 

;-- ..... -_-,.. ... "":~~~- .. ::·~-~-·-~~-:- -~-·-_ ... ; >:-; __ A. ... ,. ,"'!':-.-- ":···- --.--·· .· -;:-_ .. :"'.~:~~~':. .. >::~ ¥"·.:·=--"':... . . ::; ..... 
~:~ .·~: :---:~·- _;~:.":: .. · ...... -.. _.!' .. ~ ... -"':_ ..... -:~,,::·:· 

·" ..... 
--~·· .. 
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The human-like immunoglobulins may be utilized 

alone in substantially pure form, or complexed with a 

cytotoxic agent, such as a radionuclide, a ribosomal 

inhibiting protein or a cytotoxic agent acti~e at cell 

surfaces. All of these compounds will be partic~larly useful 

5 in treating T-cell mediated disorders. The human-like 

10 

15 

2.0 

25 

30 

35 

immunoglobulins or their complexes can be prepared in a 

pharmaceutically accepted dosage form, which will vary 

depending on the mode of administration. 
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BRIEF DESCRIPTION OF THE FIGURES 

Figure 1. Comparison of sequences of anti-Tac 

heavy cha:n (upper lines) and Eu heavy chain (lower lines). 

The 1-letter code for amino acids is used. The first amino 

acid on each line is nu~bered at the left. Identical amino 

5 acids in the two sequences are connected by lines. The 3 

CDRs arc underlined. Other amino acid positions for which 

the anti-Tac amino acid rather than the Eu amino acid was 

used in the humanized anti-Tac heavy chain are denoted by 

an * 
10 Figure 2. Comparison of sequences of anti-Tac 

light chain (upper lines) and Eu light chain -(lower lines). 

The single-letter code for amino acids is used. The first 

amino acid on each line is numbered at the left. Identical 

amino acids in the two sequences ar~ connected by lines. The 

15 3 CDRs are underlined. Other amino acid positions for which 

the anti-Tac amino acid rather than the Eu amino acid was 

used in the huma~ized anti-Tac heavy chain are denoted by 

20 

25 

30 

35 

an * 
Figure 3. Nucleotide sequence of the gene for the 

humanized anti-Tac heavy chain variable region gene. The 

translated amino acid sequence for the part of the gene 

encoding protein is shown underneath the nucleotide sequence. 

The nucleotides TCTAGA at t~e beginning and end of the gene 

are Xba I sites. The mature heavy chain sequence begins with 

amir.o acid #20 Q. 

Figure 4. Nucleotide sequence of the gene for the 

humanizLd anti-Tac light chain variable region gene. The 

translated amino acid sequence for the part of the gene 

encoding prote:n is shown underneath the nucieotide sequence. 

The nucleotides TCTAGA at th~ beginning and end of the gene 

are Xba I sites. The mature light chain sequence begins with 

amino acid #21 D. 

Figure 5. A. Sequences of the four 

oligonucleotides used to synthesize the humanized anti-Tac 

heavy chain gene, printed 5' to 3'. B. Relative positions 

of the oligonucleotides. The arrows point in the 3' 

direction for each oligonucleotide. 

- .. ";. ... .z~~.· .. - . ~. ~- :~.-· . ..... . •·. ~--· 

. ·"·' 
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Figure 6. (A) Sequences of the four 

oligonucleotides used to synchesize the humanized anti-Tac 

light chain gene, printed 5' to 3'. (B) Relative positions 

of the oligonucleotides. The arrows point in the J' 

direction for each oligonucleo~ide. The position of a Hind 

III site in the overlap of JFD2 and J:03 is s~own. 

Figure 7. Schematic diagram of the plasmid 

pHuGTACl used to express the hu~anized anti-Tac heavy chain. 

Relevant restriction sites are shown, and coding regions of 

the hea~y chain are displayed as boxes. The direction of 

10 transcription from t!:::; immunoglo!Julin ( Ig) promoter is shown 

by an arrow. EH = heavy chain enhancer, Hyg = hygromycin 

resistance gene. 

Figure 8. Schematic diagram of the plasmid pHuLTAC 

used to express the humanized anti-Tac light chain. Relevant 

15 restriction sites are shown, and coding regions of the light 

chain are displayed as boxes. The direction of transcription 

from the Ig promoter is shown by an arrow. 

20 

Figure 9. Fluorocytornetry of HUT-102 and Jurkat 

cells stained with anti-Tac antibody or humanized anti-Tac 

antibody followed respectively by fluorescein-conjugated goat 

~nti-mouse Ig antibody or goat anti-human lg antibody, as 

labeled. In each panel, the dotted curve shows the results 

when the first antibody was omitted, and tr~ solid curve the 

results when first and second (conjugated) antibodies were 

25 included as described. 

Figu::-e 10. (A) Flnorocytometry of HUT-102 cells 

stained with 0-40 ng of anti-Tac as indicated, then with 

biotinylated anti-Tac, and then with phycoerythrin-conjugated 

avidin. (B) Fluorocytometry of HUT-102 cells stained with 

30 the indicated antibody, then with biotinylated anti-Tac, and 

then with phycoerythrin-conjugated avidin. 

35 

..... ~·· '::--.. 
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DETAILED DESCRIPTION OF THS Ih"'VENTION 

In accordance with the present invention, human­

like immunoglobulins specifically reactive with the IL-2 

receptor on human T-cells are provid~d. These 

ill\I:lunoglobulins, which have binding affinities of a~ least 
8 • 1 9 . • , 10 • 1 

about 10 M , and preferably 10 M to 10 M or stronger, 

are capable of, ~. blocking the binding cf IL-2 to human 

IL-2 receptors. The human-like irnmunoglobulins will have a 

human-like framework and can have complementarity determining 

regions (CDR's) from an immunoglobulin, typically a mouse 

10 im.-'lnoglobnlin, specifically reactive with an epitope on p55 

Tac protein. The im.m.unoglobulins of the present invention, 

which can be produced economically in large quantities, :ind 

use, for example, in the treatment of T-cell mediated 

disorders in human patients by a variety of techniques. 

15 The b~sic antibody structural unit is known to 

comprise a tetrarner. Each tetramer is composed of two iden­

tical pairs of polypeptide chains, each pair having one 

"light" (about 25k0) and one "heavy" ct.ain (about 50-70kD). 

The NH2-terminus of each chain begins a variable region of 

20 about 100 to 110 or more amino acids primarily responsible 

for antigen recognition. The COOH terminus of each chain 

defines a constant region primarily responsible for effec~or 

function. 

Light chains are classified as either kappa or 

25 lambda. Heavy chains are classified (and subclassified) as 

gamma, mu, alpha, delta, or epsilon, and defir.e the 

antibody's isotype as IgG, IgM, IgA, IgD and IgE, 

respectively. Within light and heavy chains, the variable 

30 

35 

and constant regions are joined by a "J" region of about 12 

or more amino acids, with the heavy chain also including a 

"D" region of about 12 more amino acids. (See, generallv, 

Fundamental Immunology, Paul, w., Ed., Chapter 7, pgs. 131-

166, Raven Press, N.Y. (1Y84), whic~ is incorporated herein 

by reference..) 

The variable regions of each light/heavy chain ?air 

form the antibody binding site. The chains all exhibit t~e 

same general structure of relatively conserved framework 

•• ~ • •:._~ ... - •• _--. ··- ... • • .. "--!' 7 .: ·:: • ,• ...... ~. :- • 

. ·:·~-- .. - '":'·.·. 
• ~ •• ..... • .... .. .J,.....:_ 
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regions joined by three hypervariable regions, also cal~~d 

CDR 1 s (~, "Sequences of Proteins of Immunological 

Interest," Kabat, E., et al., U.S. Department of Health and 

Human Services, (1983); and Cholthia and Lesk, J. Mol. Biol., 

196:901-917 (1987), which are incorporated herein by 

5 reference). The CDR's from the two chains of each pair are 

aligned by the fra~ework regions, enabling binding ~o a 

specific epitope. 

As used herein, the term "immunoglobulin" refers to 

a protein consisting of one or more polypeptides 

10 substan~ially encoded by immunoglobulin genes. The 

recognized immunoglobulin genes include the kappa, lambda, 

alpha, gamma, delta, epsilon and mu consLant region genes, as 

~ell as the myriad immunoglobulin variable region g~nes. The 

immunoglobulins may exist in a variety of forms besides 

15 

20 

antibodies: including, for example, Fv, Fab, and F\ab) 2 , as 

well as in single chains(~, Huston, et al., Proc. Nat. 

Acad. Sci. U.S.A., 85:5879-5883 (1988) and Bird, et al., 

Sci2r.c~, 242:423-426 (1988), which are incorporated herein by 

reference). (See, aenerallv, Hood, et al., "Immunology", 

Benjamin, N.Y., 2nd ed. (1984), and Hunkapiller and Hood, 

Nature, 323:15-16 (1986), which are incorporated herein by 

reference) . 

Chimeric antibodies are anticodies whose light and 

heavy chain genes have been constructed, typically by genetic 

25 engineering, from immunoglobulin gene segment~ belonging to 

different species. For example, the variable {V} segments of 

the genes from a mouse monoclonal antibody may be joined tu 

human constant (C) segments, such as ; 1 and 1 3 • A typical 

therapeutic chimeric antibody is thus a hybrid protein 

30 consisting of the V or antigen-binding domain from a mouse 

antibody and the C or effector domain from a human antibody 

(g_._g_,_, A.T.C.C. Accession No. CRL 9688 secretes an anti-~ac 

chimeric antibody), although other mammalian species may be 

used. 

35 As used herein, the term "framework region" refers 

to those portions of immunoglobulin light and heavy c~ain 

variable regions that are relatively conserved (i.e., other 

_.r _; .:~ ••. . -;.. .. . "':. .... 
; •.·. 
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than the CDR's) among different immunoglobulins in a single 

s~ecies, as defined by Kabat, et al., Q.Q. £.it. As used 

herein, a "human-like framework region" is a framework region 

that in each existing chain comprises at least about 70 ~r 

more aoino acid residues, typically 75 to 85 or more 

5 residues, identical to those in human imrnunoglobulins. 

As used herein, the term .. human-like 

immunoglobulin" refers to an immunoglobulin comprising a 

human-like framework and in which any constant region present 

is substantially homologous to a human imrnunoglobulin 

10' constant region, ~. at least about 85-90%, p:-eferably 

about 95% identical. Hence, all parts of a human-like 

immunoglobulin, except possibly the CDR's, are substantially 

homologous to corresponding parts of one or more native human 

immunoglobulin sequences. For example, a human-like 

15 immunoglobulin would not encompass a chimeric mouse variable 

region/human constant region antibody. 

20 

25 

3.0 

35 

Human-like antibodies have at least three potential 

advantages over mouse or and in some cases chimeric 

antibodies for use in human therapy: 

1) 

2) 

3) 

because the effector portion is human, it may 

interact better with the other parts of the 

human immune system (~, destroy the target 

cells more efficiently by complement-dependent 

cytotoxicity (CDC) or antibody-dependent 

cellular cytotoxicity (ADCC)). 

The human immune system should not recognize 

the framework or C region of the human-like 

antibody as foreign, and therefore the 

antibody response against such an injected 

antibody should be less than against a totally 

foreign mouse antibody or a partially foreign 

chimeric antibody. 

Injected mouse antibodies have been repor~ed 

to have a half-life in the human circulation 

much shorter than the half-life of normal 

antibodies (Shaw, D., 

11.§.:4534-4538 (1987)). 

et al., J. Immunol. 

Injected human-like 

• ~ .......... 4~ -~, •• - .. --::· -- _,_., -~'" ... :· -: :···. ··:·. ~.'. 
~· -:.- . 

.. ,.· .· 
" '·.:·· 
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antibodies will presumably hgva a halt-lifP 

essentially identical to naturally occurring 

human antibodies, allowing smaller and l~ss 

frequent doses to be given. 

In one aspect, the present invention is directed to 

5 recombinant DNA segments encoding the heavy and/or light 

10 

chain CDR's from an imrnunoglobulin capable of binding to a 

desired epitope on the human IL-2 receptor, such as the anti­

Tac monoclonal antibody. The DNA segments encoding these 

regions will typically be joined to DNA segments er.~~ding 

appropriate human-like framework regions. The preferred DNA 

sequences, which on expre~sion code for the polypeptide 

chains comprising the anti-Tac heavy and light chain 

hypervariable regions (with human-like framework regions), 

are shown in Figures 1 and 2, respectively. Due to codon 

15 degeneracy and non-critical amino-acid substitutions, other 

DNA sequences can be readily substituted for those sequen.ces, 

as detailed below. 

The DNA segments will typically further include an 

expression control DNA sequence operably linked to the human-

20 like antibody c~ding sequences, including naturally­

associated or heterologous promot~r regions. Preferably, the 

expression control sequences will be eukaryotic promoter 

systems in vectors capable of transforming or transfecting 

eukaryotic host cell5, but control sequences for prokartotic 

25 hosts may also be used. Once the vector has been 

incorporated into lhe appropriate host, the host is 

maintained under conditions suitable for high level 

expression of the nucleotide sequences, and, as desired, the 

collection and purification of the light chains, heavy 

3.0 chains, light/heavy chain dimers or intact antibodies, 

binding fragments or other inununoglobulin forms may follow. 

35 

Human constant region DNA sequences can be isola~ed 

in accordance with well known procedures from a variety of 

human cells, but preferably immortalized B-cells (see, Kabat 

.Q.Q. cit. and WP87/02671). Th~ CDR's for producing the 

immunoglobulins of the present invention will be similarly 

derived from monoclonal antibodies capable of binding to the 
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hun.ar. · 1r.-·2 rec-er!:-:r and produced in any convenient mammalian 

sourc~, including, mice, rats, rabbits, or other veterbrate 

capabl2 of producing antibodies by well known methods. 

Suitable source cells for the DNA sequences and host cells 

for immunoglobulin expression and secretion can be obtained 

5 from a number cf sources, such as the Alllerican Type Culture 

Collection ("Catalogue of Cell Lines and Hybridomas," Fifth 

edition (1985) Rockville, Maryland, U.S.A., which is 

incorporated herein by reference). 

In addition to the human-like immunoglobulins 

10 specifically described herein, other "substantially 

homologous" modified immunoglobulins can be readily designed 

and manufactured utilizing various recombinant DNA techniques 

well known to those skilled in the art. For example, the 

framework regions can vary from the sequences in Figures 3 

15 and 4 a~ the primary structure level by several amino acid 

substitu~ions, terminal and intermediate additions and 

celetions, and the like. Moreover, a variety of different 

human framework regions may be used singly or in combination 

as a basis for the human-like immunoglobulins of the present 

20 invention. In general, modifications of the genes may be 

readily accomplished by a variety of well-known techniques, 

25 

such as site-directed mutagenesis (see, Gillman and Smith, 

Gene ~:81-97 (1979) and Roberts, S. et al, Nature 328:731-734 

(1987), both of which are incorporated herein by reference}. 

Alternatively, polypeptide fragments comprising 

only a portion of the primary antibody structure m~y be 

produced, which fragments possess one or more inununoglobulin 

activities (~, complement fixation activity). Also 

because like many genes, the immunoglobulin-related genes 

30 contain separate functional regions, each having one or more 

distinct biological activities, the genes may be fused to 

35 

functional regions from other genes l~• enzymes, see, 

commonly assigned U.S.S.N. 132,387, filed Dec. 15, 1987, 

which is incorporated herein by reference) to produce fusion 

proteins (~, immunotoxins) having novel properties. 
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The nucleic acid sequences c: the p~~i:en~ iov1-H1tioi1 

_. capable of ultimately expressing the desired human-likt 

antibodies can be formed from a variety of different 

polynucleotides (genomic or cDNA, RNA, synthetic 

oligonucleotides, etc.) ar.d components (~, V, J, D, and C 

S regions), as well as by a variety of different techniques. 

Joining appropriate genornjc sequences is presently the most 

common method of production, but cDNA seq\~ences may also be 

utilized (~, European Patent Publication No. 0239400 and 

Reichmann, L., et al., Nature 332:323-327 (1988), both of 

10 which are incorporated herein by reference) . 

As stated previously, the DNA Gequences will be 

expressed in hosts after the sequences have been op2rably 

linked to (i.e., positioned to ensure the functioning of) an 

expression cvntrol sequence. These expression vectors are 

15 typically replicable in the host organisms either as episomes 

or as an integral part of the host chromosomal DNA. 

20 

ZS 

30 

35 

Commonly, expression vectors will contain selection marker~, 

~. tetracycline or neomycin, to permit detection of those 

cells transformed with the desired ~NA sequences (a.gg, ~' 

U.S. Patent 4,704,362, ~hich is incorporated herein by 

reference). 

b· coli is one prokaryoti~ host useful particularly 

for cloning the DNA sequences of the present invention. 

Other microbial hosts suitable for use include bacilli, such 

as B~cillus subtilus, and other enterobacteriaceae, such as 

Salmonella, Serratia, and various Pseudomonas species. In 

these prokaryotic hosts, one can also make expression 

vectors, which will typically contain expression control 

sequences compatible with the host cell (~, an origin of 

replication). In addition, any number of a variety of well­

known promoters will be present, such as the lactose promote~ 

system, a tryptophan (trp} promoter system, a beta-lactamase 

promoter system, or a promoter system from phage lambda. The 

promoters will typically control expression, optionally with 

an operator sequence, and have ribosome binding site 

sequences '3..nd the like, for initiating and completing 

transcription and translation. 

. ::._. 

.. ;~· 
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Other microbes, such as yeast, may also be used for 

expression. Saccharomyces is a preferred host, with suitable 

vectors having expression control sequences, such as 

promoters, including 3-phosphoglycerate kinase or other 

glycolytic enzymes, and an origin of replication, te!"1Ilination 

sequences and the like as desired. 

In addition to microorganisms, mammalian tissue 

cell culture may also be used to express and produce the 

polypeptides of the p~esent invention {see, Winnacker, "From 

Genes to Clones, 0 VCH Publishers, N.Y., N.Y. (1987), which is 

incorporated herein by reference}. Eukaryotic cells are 

actually preferred, because a number of suitable host cell 

lines capable of secreting intact inununoglobuli~s have been 

developed in the a~t, and include the CHO cell lines, various 

cos cell lines, HeLa cells, myeloma cell lines, etc, but 

preferably transformed B-cells or hybridomas. Expression 

vectors for these cells can include expression control 

sequences, such as an origin of replication, a promoter, an 

enhancer (Queen, c., et al., Immunol. Rev. 89:49-68 (1986), 

which is incorporated herein by refere~ce), and necessary 

processing information sites, such as ribosome binding sites, 

RNA splice sites, polyadenylation sites, and transcr~ptional 

terminator sequences. Preferr~d expression control sequences 

are promoters derived from immunoglobulin genes, SV40, 

Adenovirus, .Bovine Papillorna Virus, and the 1 ike. 

25 The vectors containing the DNA segments of interest 

30 

35 

(~, the heavy and light chai~.~ncoding sequences and 

expression control sequences) can be transferred into the 

host cell by well-known methods, which vary depending on the 

type of cellular host. For example, calcium chloride 

transfection is commonly utilized for prokaryotic cells, 

whereas calcium phosphate treatment or electroporation may be 

used for other cellular hosts. (See, generally, Maniatis, et 

al., Molecular Cloning: A Laboratory Manual, Cold Spring 

Harbor Press, (1982), which is incorporated herein by 

reference.} 

Once expressed, the whole antibodies, thei~ dimers, 

individual light and heavy chains, or other immunoglobulin 

- -:.·: ... _ -. ~ .:.- ~ .. · 
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forms of the present invention can be purified according to 

standard procedures of the art, including ammonium sulfate 

precipitation, affinitv columns, column chromatography, gei 

electrophoresis and the like ~see, generally, Scopes, R., 

Protein Purification, Springer-Verlag, N.Y. (1982)). 

5 Substantially pure irnmunoglobulins of at least about 90 to 

95% homogeneity are preferred, and 98 to 99% or more 

homogeneity most preferred, for pharmaceutical uses. Once 

purified, partially or to homogeneity as desired, the 

polypeptides may then be used therapeutically (including 

10 

15 

20 

extracorporeally) or in developing and performing assay 

procedures, immunofluorescent stainings, and the like. (See, 

generally, Immunological Methods, Vol$. I and II, Lefkovits 

and Pernis, eds., Academic Press, New York, N.Y. (197Y and 

1981)). 

The antibodies of the present invention will 

typically find use individually in treating a T-cell mediated 

disease state. Generally, where the cell linked to a disease 

has been identified as IL-2 receptor bearing, then the human­

like antibodies capable of blocking the bindir.g of IL-2 to 

the human IL-2 receptor are suitable (see, U.S.S.N. 

085,707, entitled "Treating Human Malignancies and 

Disorders," which is incorporated herein by reference). 

For example, typical disease states suitable fo= 

treatment include graft versus host disease and transplant 

25 rejection in patients undergoing an organ transplant, such as 

30 

35 

heart, lungs, kidneys, liver, etc. Other diseases include 

autoimmune diseases, such as Type I diabetes, multiple 

sclerosis, rheumatoid arthritis, systemic lupus 

erythematosus, and myasthenia gravis. 

The human-like antibodies of the present invention 

may also be used in combination with other antibodies, 

particularly human monoclonal antibodies reactive with other 

markers on cells responsible for the disease. For example, 

suitable T-cell markers can include those grouped into the 

so-called "Clusters of Differentiation," as named by the 

First International Leukocyte Differentiation Workshop, 
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Leukocyte Typing, Bernard, et al., Eds., Springer-Verlag, 

N.Y. (1984), which is incorporated herein by reference. 

The ~ntibodies can als~ be used as separately 

administered compositions given in conjunction with 

chemotherapeutic or immur.osuppressive agents. Typically, the 

5 agents will include cyclosporin A or a purine analog (~, 

methotrexate, 6-mercaptopurine, or the li~e), but numerous 

additional agents (~, cyclophosphamide, prednisone, etc.) 

well-known to those skilled in the art may also be utilized. 

A preferred pharmaceutical composition of the 

lC present invention comFrises the use of the subject antibodies 

in immunotoxins. Immunotoxins are characterized by t\·o 

co~ponents and are particularly useful for killing selected 

cells .in vitro or in vivo. One component is a cytotoxic 

agent which is usually fatal to a cell when attached or 

15 absorbed. The second component, known as the "delivery 

vehicle," provides a means for delivering the toxic agent to 

a particular cell type, such as cells comprising a carci~oma. 

The two components are commonly chemically bonded together by 

any of a variety of well-known chemical procedures. For 

20 example, when the cytotoxic agent is a protein and the second 

component is an in~act immunoglobulin, the linkage nay be by 

way of heterobifunctional cross-linkers, ~. SPDP, 

carbodiimide, glutaraldehyde, or the like. Production of 

various immunotoxins is well-known with the art, and can be 

25 found, for example in "Monoclonal Antibody-Toxin Conjugates: 

30 

35 

Aiming the Magic Bullet," Thorpe et al, Monoclonal Antibodies 

jn Clinical Medicine, Academic Press, pp. 168-190 (1982), 

which is incorporated herein by reference . 

A variety of cytotoxic agents are suitable for use 

in immunotoxins. cytotoxic agents can include 

radionuclides, such as Iodine-131, Yttrium-90, Rhenium-188, 

and Bismuth-212; a number of chemot~1erapeutic drugs, such as 

vindesine, methotrexate, adriamycin, and cisplatinm; and 

cytotoxic proteins such as ribosomal inhibiting proteins like 

pokeweed antiviral protein, Pseudomonas exotoxin A, ricin, 

diphtheria toxin, ricin A chain, etc., or an agent active at 

the cell surface, such as the phospholipase enzymes (g_,_g_._, 
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phospholipase C). 

u.s.s.N. 
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(~, generally, commonly assigned 

(Townsend and Townsend Docket No. 11823-

7-2) filed concurrently herewith, "Chimeric ToYins," Olsnes 

and Phil, Pharmac. Ther., 2,2:355-381 (1982), and "Monoclonal 

Antibodies for Cancer DetE~tion and Therapy," eds. Baldwin 

5 and Byers, pp. 159-179, 224-266, Academic Press (1985), all 

of which are incorporated herein by reference.) 

The delivery component of the immunotoxin will 

include the human-like immunoglobu!ins of the present 

invention. Intact immunoglobulins or their binding 

!O fragments, such as Fab, are preferab~y used. Typically, the 

antibodies in the inununotoxins will be at the human IgM or 

IgG isotype, but other mammalian constant regions may be 

utilized as desired. 

The human-like antibodies and pharmaceutical 

15 compositions thereof of this invention are particularly 

useful for parenteral administration, i.e., subcutaneously, 

intramuscularly or intravenously. The compositions for 

parenteral administration will co~monly comprise a solution 

of the antibody or a cocktail thereof dizsolved in an accept-

20 able carrier, preferably an aqueous carrier. A.variety of 

aqueous carriers can be used, g_,_g_._, water, buffered water, 

0.4% saline, 0.3% glycine and the like. These solutions are 

sterile and generally free of particulate matter. These 

compositions may be sterilized by conventional, well known 

25 sterilization techniques. The compositions may contain 

pharmaceutically acceptable auxiliary substances as required 

to approxicate physiological conditions such as pH adjusting 

and buffering agents, toxicity adjusting agents and the like, 

for example sodium acetate, sodium chloride, potassium 

30 chloride, calcium chloride, sodium lactate, etc. The 

35 

conce ~ration of antibody in these formulations can vary 

widely, i..:_~, from less than about 0.5%, usually at or .at 

least about 1% to as much as 15 or 20% by weight and will be 

selected primarily based on fluid volumes, viscosities, etc., 

in accordance with the particular mode of administration 

selected. 

;.-... -.. ~_ .... _,., ~--..,,.~-: 

_, 
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Thus, a typical pharmaceutical co~position for 

intramuscular injection could be made up to contain 1 ml 

sterile buffered water, and 50 mg of antibody. A typical 

composition for intravenous infusion could be made up to 

contain 250 ml of sterile Ringer's solution, and 150 mg of 

5 antibody. Actual methods for preparing parenterally 

administrable compositicns will be known or apparent to those 

skilled in the art and are described in more detail in, fo~ 

example I Remington Is Pharmaceutical Science., 15th ec. I Mack 

Publishing Company, Easton, Pennsylvania (1980), which is 

10 incorporated· herein by reference. 

The antibodies of this invention can be lyophilized 

for storage and reconstituted in a suitable carrier prior to 

use. This technique has been shown to be effective with 

conventional immune globulins and drt-known lyophilization 

15 and reconstitution techniques can be employed. It will be 

appreciated by those skilled in the art that lyophilization 

and reconstitution can lead to varying degrees of antibody 

activity loss (~, with conventional immune globulins, lgM 

antibodies tend to have greater activity loss than IgG 

20 antibodies} and that use levels may have to be adjusted to 

compensate. 

The compositions containing the ;'resent human-like 

antibodies or a cocktail thereof can be admi~istered for 

prophylactic and/or therapeutic treatments. In therapeutic 

25 application, compositions are administered to a ?atient 

already sufferir.g from a disecse, in an amount sufficient to 

cure or at least partially arrest the disease and its 

complications. An amount adequate to accomplish this is 

30 

35 

defined as a "therapeutically effective dose." Amounts 

effective for this use will depend upon the severity of the 

infection and the general state of the patient's own immune 

system, but generally range from about 1 to about 200 mg of 

antibody per dose, with dosages of from 5 to 25 mg per 

patient being more commonly •Jsed. It must be kept in mind 

that the materials of this invention may generally be 

employed in serious disease stat~s, that is life-threatening 

o~ potentially life-threatening situations. In such cases, 

. : . -~~·-""; ..-:- . 
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in view of the minimization of extraneous substances ~~d tr.c 

lower probability of "foreign substance" rejections which are 

achieved by the present human-like antibodies of this in­

vention, it is po~sible and may be felt desirable by the 

treating physician to administer substantial excesses of 

S these antibodies. 

In prophylactic applications, compositions 

containing the present antibodies or a cocktail thereof are 

administered to a patient not already in a disease state to 

enhance the patient's resistance. such an amount is defined 

10 to be a "prophylactically effective dose." In this use, the 

precise amounts again depend upon the patient's state of 

health and general level of immunity, but generally range 

from 0.1 to 25 mg per dose, especially 0.5 to 2.5 mg per 

patient. A preferred prophylactic use is for the prevention 

15 

20 

of kidney transplant rejection. 

Single or multiple administrations of the 

compositions can be carried out with dose levels and pat~ern 

being selected by the treating physician. In any event, the 

pharmaceutical formulations should provide a quar.tity of the 

antibody(ies) of this invention sufficient to effectively 

treat the patient. 

Human-like antibodies of the present invention can 

further find a wide variety of utilities in vitro. By way of 

example, the antibodies can be utilized for T-cell typing, 

25 for isolating specific IL-2 receptor bearing cells or 

fragments of the receptor, for vaccine preparation, or the 

like. 

For diagnostic purposes, the antibodies may either 

be labeled or unlabeled. Unlabeled antibodies can be used in 

30 combination 'w'ith other .labeled antibodies (second antibodies~ 

that are reactive 'w'ith the human-like antibody, such as anti­

bodies specific for human immunoglobulin constant regions. 

Alternatively, the antibodies can be directly labeled. A 

wide variety of labels may be employed, such as 

35 radionuclides, fluors, enzymes, enzyme substrates, enzyme co­

factors, enzyme inhibitcrs, ligands (particularly haptens), 

' ., 
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_, etc. Numerous types of immunoassays are available and are 

w~ll known to those skilled in the art. 

Kits can also ~e supplied for use with the subject 

antibodies in the protection against or detection of a 

cellular activity or for the presence of a selected antigen. 

5 Thus, the subject antibody composition of the present 

invention may be provided, . usually in a lyophilized for.n in a 

10 

container, either alone or in conjunction with additional 

antibodies specific for the desired cell type. The 

antibodies, which may be conjugated to a label or toxin, or 

unconjugated, are included in the kits with buffers, such as 

Tris, phosphate, carbonate, etc., stabilizers, biocides, 

inert proteins, ~. serum albumin, or the like, and a set 

of instructions for use. Generally, these materials will be 

present in less than about 5% wt. based on the amount of 

15 active antibody, and usually present in total amount of at 

least about 0.001% wt. based again on the antibody 

concentration. Frequently, it will be desirable to include 

an inert extender or excipient to dilute the active 

ingredients, where the excipient may be present in from aoout 

20 l to 99% wt. of the total coinposition. Where a second 

antibody capable of binding to the chimeric antibody is 

employed in an assay, this will usually be present in a 

separate vial. The second antibody is typically conjugated 

to a label and formulated in an analogous manner with the 

25 antibody formulations described above. 

30 

35 

The following examples are offered by way of 

illustration, not by limitation. 
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EXPERIMENTAL 

Design of ger.es for human-like light and heavy chains 

The sequence of the human antibody Eu (Sequences of 

Proteins of Immunological Interest, Kabat, E., et al., U.S. 

Dept. of Health and Human Services, 1983) was used to provide 

5 the framework of the humanized antibody, because the ~mino 

acid sequence of the heavy chain of anti-Tac is more 

homologous to the heavy chain of this antibody than to any 

10 

other heavy chain sequance in the National Biomedical 

Foundation Protein Identification Resource. 

To select the sequence of the humanized heavy 

chain, ths anti-Tac heavy chain sequence (~, commonly 

assigned u.s.s.N.'s 186,862 and 223,037, which are 

incorporated herein by reference) was aligned with the 

sequence of the Eu heavy chain (Figure 1). At each 

15 position, the Eu amino acid •as selected for the humanized 

sequence, unless that position fell in any one of the 

following categories, in which case the anti-Tac amino acid 

was selected. 

(1) The position fell within a complementarity 

20 determining region (CDR), as defined by Kabat, 

et al., .QQ. cit. (amino acids 31-35, 50-66, 

99-106); 

(2) The Eu amino acid was unus~al for human heavy 

chains at that position, whereas the anti-Tac 

25 amino acid was typical for human heavy chains 

at that position (amino acids 27, 93, 95, 98, 

107-109, 111) ; 

(3) The position was immediately adjacent to a CDR 

in the amino acid sequence of the anti-Tac 

30 heavy chain (amino acids 30 and 67). 

35 

(4) 3-dimensional modeling of the anti-Tac 

antibody suggested that the amino acid was 

physically close to the antigen binding region 

(amino acids 48 and 68). 

Some amino acids fell in more than one of these categories 

but are only listed in one. 
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·rC" ~~Leet the sequence of the humanizep light 

chain, the anti-Tac light chain sequence was aligned with the 

sequence of the Eu light chain (Figure 2). The Eu amino 

acid was selected at each position, unless the position again 

fell into one of the categories (1) (4), (with light chain 

5 replacing heavy chain in the category definitions}: 

(l) CDRs (amino acids 24-34, 50-56, 89-97). 

(2) Anti-Tac amino acid more typical than Eu 

(amino acids 48 and 63). 

(3) Adjacent to CDRs (no amino acids; Eu and 

10 anti-Tac were already the same at all these 

positions). 

(4) Possible 3-dimensional proximity to binding 

region (amino acid 60). 

The actual nucleotide sequence of the heavy 

15 (Figure 3} and light chain (Figure 4) genes were selected as 

follows: 

20 

(1) the nucleotide sequences code for the amino 

acid sequences chosen as described above. 

(2) 5' of these coding sequences, the nucleotide 

sequences code for a leader (signal) sequence, 

namely the leader of the light chain of the 

antibody MOPC 63 and the leader of the heavy 

chain of the antibody PCH 108A (Kabat et al., 

Q:Q. cit.). These leader sequences were chosen 

as typical of antibodies. 

(3} 

(4) 

3' of the coding sequences, the nucleotide 

sequen~es are the sequences that follow the 

~ouse light chain JS segment and the mouse 

heavy chain J2 segment, which are part of the 

anti-Tac sequences. These sequences are 

included because they contain splice donor 

signals. 

At each end of the sequence is an Xba I site 

to allow cutting at the Xba I sites and 

cloning into the Xba I site of a vector. 

~: .. ; 
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Construction of humanized light and heavy c-ha~n ger;es 

To synthesize the heavy chain, four 

oligonucleotides HES12, HES13, HES14, HES15 (Figure SA) were 

synthesized using an Applied Biosystems 380B DNA synthesizer. 

'!Vo of the oligonucleotides are p~rt of each strand of the 

5 heavy chain, and each oligonucleotide overlaps the next one 

by about 20 nucleot~des to allow annealing (Figure 58). 

Together, the oligonucleotides cover the entire hum~nized 

heavy chain (Figure 3) with a few extra nucleotides at each 

end to allow cutting at the Xba I sites. The 

10 oligonucleotides were purified from polyacrylamide gels. 

Each oligonucleotide was phosphorylated using ATP 

and T4 polynucleotide kinase by standard procedures (.§.gg, 

Maniatis, 22· cit.). To anneal the phosphorylated 

oligonucleotides, they were suspended together in 40 ul of TA 

15 (33 mM Tris acetate, pH 7.9, 66 mM potassium acetate, 10 mM 

magnesium acetate) at a concentration of about 3.75 uM each, 

heated to 95 deg for 4 min. and cooled slowly to 4 deg. To 

synthesize the complete gene from the oligonucleotides by 

synthesizing the opposite strand of each oligonucleotide 

20 (Figure 58), the following components were added in a final 

volume of lOOul: 

25 

30 

35 

10 ul 

0.16 mM each 

0.5 mM 

0.5 mM 

100 ug/ml 

3.5 ug/ml 

25 ug/ml 

25 ug/ml 

annealed oligonucleotides 

deoxyribonucleotide 

ATP 

OTT 

BSA 

T4 g43 protein (DNA polymerase) 

T4 g44/62 protein (polymerase 

accessory protein) 

45 protein (polymerase accessory 

protein) 

The mixture was incubated at 37 deg for 30 min. 

Then 10 u of T4 DNA ligase was added and incubation at 37 deg 

resumed for 30 min. The polymerase and ligase were 

inactivated by incubation of the reaction at 70 deg for 
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J..5 m:·.n •. - Tc .c:figest the gene ._,ith Xba I, to the reaction was 

_, added SO ul of 2x TA containing BSA at 200 ug/cl and OTT at l 

mM, 43 ul of water, and 50 u of Xba I in 5 ul. The reaction 

was incubated for 3 hr at 37 deg, and run on a gel. The 431 

bp Xba I fragment was purified from a gel and cloned into the 

5 Xba I site of the plasmid pUC19 by standard methods. Four 

plasmid isolates were purified and sequenced using the 

dideoxy method. One of these had the correct sequence 

(Figure 3). 

To synthesize the light chain, four 

10 oligonucleotides JFDl, JFD2, JFD3, JFD4 (Figure 6A) were 

synthesized. T'wo of the oligonucleotides are part of each 

strand of the light chain, and each oligonucleotide overlaps 

the next one by about 20 nucleotides to allow annealing 

(Figure 6B). Together, the oligonucleotides cover the entire 

15 humanized light chain (Figure 4) with a few extra nucleotides 

at each end to allow cutting at the Xba I sites. The 

oligonucleotides were purified from polyacrylamide gels. 

The light chain gene was synthesized from these 

olignucleotides in two parts. 0.5 ug each of JFDl and JFD2 

20 were combined in 20 ul sequenase buffer (40 rnM Tris-HCl, pH 

7.5, 20 mM magnesium chloride, 50 mM sodium chloride), heated 

at 70 deg for 3 min and allowed to cool slowly to 23 deg in 

order for the oligonucleotides to anneal. JFD3 and JFD4 •ere 

treated in the same way. Each reaction was made 10 mM in OTT 

25 and 0.5 mM in each deoxyribonucleotide and 6.5 u of sequenase 

(US Biochemicals) ·was added, in a final volume of 24 ul, and 

incubated for 1 hr at 37 deg to synthesize the opposit~ 

strands of the oligonucleotides. Xba I and Hind III were 

30· 

35 

added to each reaction to digest the DNA (there is a Hind III 

site in the region where JFD2 and JFD3 overlap and therefore 

in each of the synthesized DNAs; Figure 68). The reactions 

were run on polyacrylamide gels, and the Xba I - Hind III 

fragments were purified and cloned into pUC18 by standard 

methods. Several plasmid isolates f~r each fragment were 

sequenced by the dideoxy method, and correct ones chosen. 
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Construction of plasmids to express humanize¢ 1 igl;it 1n<l~q_v_y 

_, chains 

The heavy chain Xba I fragment was isolated from 

the pUC19 plasmid in which it had been inserted and then 

inserted into the Xba I site of the vector pV;l (see, 

commonly assigned U.S.S.N. 223,037) in the correct 

orientation by standard methods, to produce the plasmid 

pHuGTACl (Figure 7). This plasmid will express high levels 

of a complete heavy chain \I/hen transfected into an 

appropriate host cell. 

The two light chain Xba I - Hind III fragments ~ere 

isolated from the pUClS plasmids in which they had been 

inserted. The vector plasmid pV~l (~, commonly assigned 

U.S.S.N. 223,037) \I/as cut with Xba I, dephcsphorylated and 

ligated with the two fragments by standard methods. The 

15 desired reaction product has the circular form: vector - Xba 

I - fragment 1 - Hind III - fragment 2 - Xba I - vector. 

Several plasmid isolate.s were analyzed by restriction mapping 

and sequencing, and one with this form chosen. This plasmid, 

pHuLTAC (Figure 8), therefore contains the complete humanized 

20 light chain (Figure 4) and will express high levels of the 

light chain \I/hen transfected into an appropriate host cell. 

Synthesis and affinity of humanized antibody 

The plasmids pHuGTACl and pHuLTAC were transfected 

25 into mouse Sp2/0 cells, and cells that integrated the 

plasmids were selected on the basis of resistance to 

mycophenolic acid and/~; hygromycin B conferred by the gpt 

and hyg genes on the plastn~ ds (Figures ·7, 8) by standar·d 

methods. To verify that these cells secreted antibody that 

30 binds to the IL-2 receptor, supernatant from the cells was 

incubated with h-UT-102 cells that are known to express the 

IL-2 receptor. After washing, the cells were incubated •ith 

fluorescein-conjugated goat anti-human antibody, washed, and 

analyzed for fluorescence on a FACSCAN cytofluorometer. The 

35 results (Figure 9A), clearly show that the humanized an~ibody 

binds to these cells, but not to Jurkat T-cells that do no~ 

express the IL-2 receptor (Figure 90). As controls, the 
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original mouse anti-Tac antibody was also used to stain these 

cells (Figure 9B,C), giving similar results. 

For further experiments, cells producing the 

humanized antibody were injected into mice, and the res~ltant 

ascites collected. Humanized antibody was purified to 

substantial homogeneity from the ascites by passage through 

an affinity column of goat anti-human immunoglobulin 

antibody, prepared on an Affigel-10 support (Bio-Rad 

Laboratories, Inc., Richmond, CA) according to standard 

techniques. To determine the affinity of the humanized 

10 antibody relative to the original anti-Tac antibody, a 

competitive binding experiment was performed. About 5 x 105 

HUT-102 cells were incubated with known quantities {10 - 40 

ng) of the anti-Tac antibody and the humanized anti-Tac 

antibody for 10 min at 4 deg. Then 100 ng of biotinylated 

15 anti-Tac was added to the cells and incubated for 30 min at 4 

deg. This quantity of anti-Tac had previously been 

determined to be sufficient to saturate the binding sites on 

20 

25 

30 

35 

the cells, but not ~o be in large excess. Then the cells 

were washed twice with 2 ml of phosphate buffered saline 

(PBS) containing 0.1% sodium azide. The cells were then 

incubated for 30 min at 4 deg with 250 ng of 

phycoerythrin-conjugated avidin, which bound to the 

biotinylated anti-Tac already bound to the cells. The cells 

were washed again as above, fixed in PBS containing 1% 

paraformaldehyde, and analyzed for fluorescence on a FACSCAN 

cytofluorometer. 

Use of increasing amounts (10 - 40 ng) of the 

anti-Tac antibody as competitor in the first step decreased 

the amount of biotinylated anti-Tac that could bind to the 

cells in the second step, and therefore the amoun~ of 

phycoerythrin-conjugated avidin that bound in the last step, 

thus decreasing fluorescence (Figure lOA). Equivalent 

amounts (20 ng) of anti-Tac, and humanized anti-Tac used as 

competitor decreased the fluorescence to approximately the 

same degree (Figure lOB). This shows that these antibodies 

have approximately the same affinity, because if one had 

greater affinity, it would have more effectively competed 

. "'i • ~ .. ;::--
-.··· .... : - -~ ."~-.1.'l ... ~ ·-

: . ~- --~~ .. 
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with the biotinylated anti-Tac, thus decreasing fluorescence 

more. 

Biological properties of the humanized antibody 

For optimal use in treatment of human disease, the 

humanized antibody should be able to destroy T-cells in the 

body that ~xpress th~ IL-2 receptor. One mechanism by which 

antibodies may destroy target cells is antibody-dependent 

cell-mediated r.ytotoxicity, abbreviated AOCC (F~ndamental 

Immunology, Paul, w., Ed., Raven Press, New York (1984), at 

10 pg. 681), in which the antibody forms a bridge between the 

target cell and an effector cell such as a macrophage that 

can lyse the target. To determine whether the humanized 

antibody and the original mouse anti-Tac antibody can mediate 

ADCC, a chromium release assay was performed by standard 

15 methods. Specifically, human leukemia HUT-102 cells, which 

express the IL-2 receptor, ~ere incubated with 51 cr to allow 

them to absorb this radionuclide. The H'JT-102 cells were 

then incubated with an excess of either anti-Tac or humanized 

anti-Tac antibojy. The HUT-102 cells were next incubated for 

20 

25 

30 

35 

4 hrs with either a 30:1 or 100:1 ratio of effector cells, 

which were normal purified human peripheral blood mononuclea~ 

cells that had been activated by incubation for about 20 hrs 

with human recombinant IL-2. Release of 51cr, which i~dicated 

lysis of the target HUT-102 cells, was measured and the 

background subtracted (Table 1). The results sho~ that at 

either ratio of effector cells, anti-Tac did not lysa a 

significant number of the target cells (less than 5%), while 

the humanized antibody did (more than 20%). Hence, the 

humanized antibody is likely to be more efficacious than the 

original mouse antibody in treating T-cell leukemia or other 

T-cell mediated diseases. 
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Antibody 

Anti-Tac 

Humanized 
anti-Tac 

• • 28 

TABLE 1 

Percent 51 cr release after ADCC 

u.f.ector: 

30:1 

4.\ 

24% 

Target ratio 

100:1 

< l\ 

23% 
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From the foregoing, it will be appreciated that ~ne 

human-like immunoglobulins of the present invention offer 

numerous advantages of other human IL-2 receptor-specific 

a~tibodies. In comparison to anti-Tac mouse monoclonal 

antibodies, the present human-like inununoglobulin can be more 

~ccnomically produced and contain substantially less foreign 

amino acid sequences. This reduc£d likelihood of 

antigenicity after injection into a human patient represents 

a significant therapeutic improvement. 

Although the present invention has been described 

10 in some detail by way of illustration and example fo~ 

purposes of clarity and understanding, it will be apparen~ 

15 

20 

25 

30 

35 

that certain changes and modifications may be practiced 

within the scope of the appended claims. 
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WE CLAIM: 

1. A composition comprising a substantially pure 

human-like im.rnunoglobulin specifically reactive with p55 Tac 

protein. 

2. A composition according to Claim 1, wherein 

the immunoglobulin comprises two pairs of light/heavy chain 

dimers, wherein each chain comprises a variable region ·and a 

constant region. 

3. A compositio~ according to Claim 2, wherein a 

variable region of at le~st one chain comprises at least 

about 75 amino acids from a human immunoglobulin variable 

region framework. 

4. A composition comprising a substantially pure 

human-like im.munoglobulin capable of inhibiting binding of 

human interleukin-2 (IL-2) to a human IL-2 receptor. 

5. A composition according to Claims 1 or 4, 

wherein the immunoglobulin exhibits a binding affinity to a 
8 • , 

human IL-2 receptor of about 10 M or stronger. 

6. A composition according to Claims 1 or 4, 

25 wherein the immunoglobulin comprises complementarity 

determining regions from one im.munoglobulin and framework 

regions from at least one different immunoglobulin. 

30 

35 

7. A recombinant inununoglobulin composition 

comprising a human-like framework and one or more foreign 

complementarity determining regioris not naturally associated 

with the framework, wherein said immunoglobulin is capable of 

binding to a human interleukin-2 receptor. 

.;/ • ._?. Y§))d~-'·~'1·%,. HS?.€bA ::·':?1'\b .C.M}'.%~1.,f!:Jk4t#·!1f2!!!!$f-*:**'-'-1~~~f_-.:?f:l/f&2;.( **~~:fAfif¥M'W¥FP§f.:¥- ::'· 
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·"' 8. A ccmposition according to ..:laim 7, ·.rhc:·ein 

5 

one or more of the foreign CDR's are substantially homologous 

to a COR from an immunoglcbulin reactive with human p55 Tac 

protein. 

9. A composition according to Claim 7, wherein 

all of the foreign CDR's are located on heavy chains of the 

i.mmunoglobulin. 

10. A composition according to Claim 7, wherein 

10 the immunoglobulin is an IgG1 immunoglobulin isotype. 

15 

20 

25 

11. A composition according to Claim 7, wherein 

the mature light and heavy variable region protein sequences 

are substantially homologous to the sequences in Figures 3 

and 4 . 

12. A human-like immunoglobulin having two pairs 

of light chain/heavy chain dimers and capable of specifically 

reacting with an epitope on a human interleukin-2 receptor 

with an affinity of at least about 108 M· 1
, said light and 

heavy chains comprising complementarity detenniuing regions 

(CDR's) and human-like framework regions, wherein the CDR's 

are from different immunoglobulin molecules than the 

framework regions. 

13. An inunJnoglobulin according to Claim 12, which 

binds to an ~pitope located on a p55 Tac protein. 

14. An im.rnunoglobulin according to Claim 12, which 

30 is capable of blocking the binding of interleukin-2 (IL-2) to 

human IL-2 receptors. 

35 

15. An immunoglobulin according to Claim 12, 

wherein the human-like framework regions comprise amino acids 

sequences from at least two human immunoglob!.llins • 

.. · .... - .... : . 

. ~~-,~~~- :~!::~ ... ·.-·:·-·:·.:.< ::._-7tf~·r;;t·:~~ ~'i.:~~- ,:..·~/- -~~ 
-~~ .. -- •" 
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lb~ An immunoglobulin according to Claim 12, 

wherein the COR's are from a mouse immunoglobulin. 

17. A humanized immunoglobulin capable of binding 

to human interleukin-2 receptors, said immunoglobulin 

comprising one or more complementarity determining regions 

(CDR's) from anti-Tac antibody in a human-like framework. 

18. A humanized inununoglobulin according to Claim 

17, wherein the human framework is substantially homologous 

10 to an Eu immunoglobulin framework. 

15 

20 

25 

30 

35 

19. A humanized immunoglobulin according to Claim 

17, having a mature heavy chain variable sequence as shown in 

Figure 3, a~_: .:: mature light chain sequence as shc.. .. 'n in 

Figure 4 . 

20. A humanized i:mmunoglobulin according to Claim 

17 which is capable of blocking the binding at IL-2 to 

interleukin-2 receptors on human T-cells. 

21. A method of treating T-cell mediated dis0rders 

in a human patient, said method comprising administering to 

said patient a therapeutically effective dose of an 

immunoglobulin according to Claims 1, 5, 12, or 17. 

22. An immunoglobulin according to Claims 1, 5, 

12, or 17 which was produced in a myeloma or hybridoma cell. 

23. A human-like immunoglobulin heavy chain 

comprising a human-like heavy chain framework region and a 

hypervariable region which is substantially identical to a 

monoclonal antibody heavy chain hypervariable region secreted 

by the cell line designated ~.T.C.C. Accession No. CRL 9688. 

I 
I 

I 
l 
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24. A human-like inununoglobulir._ 1.igrt ch"in 

comprising a human light chain framework region and a 

hypervariable region which is substantially identical to a 

monoclonal antibody light chain hypervariable region secreted 

by the cell line designated A.T.C.C. Accession No. CRL 9688. 

25. A polynucleotide molecule comprising a first 

sequence coding for human-like immunoglobulin framework 

regions and a second sequence coding for one or more mouse 

imrnunoglobulin complementarity determining regions, wherein 

10 upon expression said polynucleotide encodes an immunoglobulin 

specifically reactive with p55 Tac protein and capable of 

blocking the binding of interleukin-2 (IL-2) to the IL-2 

receptor on human T-cells. 

15 

20 

25 

30 

35 

26. A cell line transfected with a polynucleotide 

of Claim 25. 

.-.-. 
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·. ·~.t.:ll--2 RECEPIOR-S?ECIFIC HUMAN IM:MUNOGLOBULINS 

ABSTRACT OF THE DISCLOSURE 

Human-like immunoglobulins specifically reactive 

with human IL-2 receptors are prepared employing recombinant 

DNA technology for use in, ~. treatment of T-cell mediated 

disorders. 

WPSO/~DL/~ATAPP-8.PTO 

~.:E.·- ~.>:--·:.~~ .. :/!'.' •. ,~· ... ·.i~;~'-': ·-~~ ::~~;. "="":~~ ... "'';.:;::-~:- -,_ .• :~· · •. : ,-:.:, ....... ,•-:. ·.~;<-:.~. ·: . '!' ... ~ .... ·l:_-' .: .... : ·'. ·- .......... 
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FIGURE 2 
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FIGURE J 

lu 20 Jo 40 so 60 

TCTAGATGGGrlTGGAGCTGGATCTTTCTCTTCCTCCTG
TCAGGTACCGCG~GCGTGCACT 

X G W S W I F ~ F L L S G T A G V H 

70 80 90 100 110 120 

CTCJ,GGTCCAGCTTGTCCAG·rcTGGGGC'fGAAt.::TCAAGAAACCTGGCTCGAGCGTGAAGG 

S Q V Q L V Q S G A E V K K P G S S V K 

130 140 150 160 . 170 180 

~CTCC7GC;.AGGCTTCTGGCTACACCTTTACTAGCTACAGG
ATGCACTGGGTAAGGCAGG 

V S C K A S G Y T F T S Y R M H W V ~ Q 

190 200 210 220 230 240 

CCCCTGGACAGGGTCTGGAATGGATTGGATATATTAATCCGTCGACTGGGTATACTGAAT 

A ? G Q G L E W I G Y I N P S ? G Y T E 

250 260 270 280 290 JOO 

ACAATCAGAAGTTCAAGGACAAGGCAACAATTACTGCAGACGAATCCACCAATACAGCC7 

Y N Q K f K D K A T I T A D E S T N T A 

-"' 310 320 330 340 350 360 

ACATGGAACTGAGCAGCCTGAGATCTGAGGACACCGC~GTC
TATTACTGTGCAAGAGGGG 

Y M E L S S L R S E D T A V Y Y C A R G 

J70 380 :90 400 410 ~~o 

GGGGGGTCT~TGACTACTGGGGCCAAGGAACCCTGGTCACAG
TCTCC'!CAGGTGAGTCCT 

G G V F D Y W G Q G T L V T V S S 

430 
TAAAACCTCTAGA 
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FIGwRE 4 
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~CTAGATGGAGACCGA7ACCCTCCTGCTATGGGTCCTCCTGC
TATGGGTCCCAGGATCAA 

~ E T D T L L L W V L L L W V P G S 

70 80 90 100 110 120 

CCGGAGATATTCAGATGACCCAGTCTCCATCTACCCTCTCTGCTAGCGTCGGGGATAGGG 

T G D I Q M T Q S P S T L S A S V G D R 

~JO 140 150 160 - 170 130 

TCACC~Trtr.CCTGCTCTGCCAGCTCAAGTATAAGTTACATGCA
CTGGTACCAGCAGAAGC 

7 T - T C S A S S S I S Y M H W Y Q Q K 

190 200 210 220 230 240 

CAGGCAAAGCTCCC~.AGCTTCTAATTTATACCACATCCAAC
CTGGCTTCTGGAGTCCC:G 

P G K A P K L L I Y T T S N L A S G V P 

250 260 270 280 290 JOO 

CTCGCTTCAGTGGCAGTGGATCTGGGACCGAGTTCACCCTCACAATCAGCTCTCTGCAGC 

A R F S G S G S G T E F T L T I S S L Q 

310 320 330 340 350 360 

CAGATGATTTCGCCACTTATTACTGCCATCAAAGGAGTACTTACCCACTCACGTTCGGTC 

P D D F A T Y Y C H Q R S T Y P L T F G 

370 J80 390 400 

AGGGGACCA.AGGTGGAGGTCAAACGTAAGTACACTTTTCTAGA 

Q G T K V E V K 
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FIGURE 5 

HES12 AGCTTCTAGATGGGATGGAGCTGGATCTTTCTCTTCCTCCTGTCAGGTACCGCGGGCGTG 

CACTCTCAGGTCCAGCTTGTCCAGTCTGGGGCTGAAGTCAAGAAACCTGGCTCGAGCGTG 

AAGGTC 

HES13 CCCAGTCGA~GGATTAATATATCCAATCCATTCCAGACCCTGTCCAGGGGCCTGCCTTAC 

CCAGTGCATCCTGTAGCTAGTAAAGGTGTAGCCAGAAGCCTTGCAGGAGACCTTCACGCT 

CGAGCCAGG 

HES14 TATATTAATCCGTCGACT~GGTATACTGAATACAATCAGAAGTTCAAGGACAAGGCAACA 

ATTACTGCAGACGAATCCACCAATACAGCCTACATGGAACTGAGCAGCCTGAGATCTGAG 

GACA 

HES15 ATATCGTCTAGAGGTTTTAAGGACTCACCTGAGGAGACTGTGACCAGGGTTCCTTGGCCC 

CAGTAGTCAAAGACCCCCCCCCCTCTTGCACAGTAATAGACTGCGGTGTCCTCAGATCTC 

AGGCTGCT 

HES12 HES14 

-------------------~ -------------------~ 
+------------------- ~------------------

HES 13 P.E5l5 
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FIGURE 6 

CAAATCTAGATGGAGAC~GATACCCTCCTGCTATGGGTCCTCCTGCTATGGGTCCCAGGA 

TCAACCGGAGATATTCAGATGACCC.'\GTCTCCATCTACCCTCTCTGCTAGCGTCGGGGAT 

ATAAATTAGA/<.GCTTGGGAGCTTTGCCTGCCTTCTGCTGGTACC1.~TGCATGTAACTTA~ 

ACTTGAGCTGGCAGAGCAGGTTATGGTGACCCTATCCCCGA~GCTAGCAGAGAG 

GCTCCCAAGCTTCTAATTTATACCACATCCAACCTGGCTTCTGGAGTCCCTGCTCGCTTC 
AGTGGCAGTGGATCTGGGACCGAGTTCACCCTCACAA7CAGCTCTCTGCAGCCAGATGAT 
TTC 

TATATCTAGAAAAGTGTACTTACGTTTGACCTCCACCTTGGTCCCCTGACCGAACGTGAG 
TGGGTA.AGTACTCCTT7GATGGCAGTAATAAGTGGCGAAATCATCTGGCTGCAGAGAGC7 
GA 

JFDl JFDJ 
--------------------.:; -------------------~ 

~------------------- ~------------------ 4 

JFD2 ! JFG..; 
Hind III 
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DESIGNING IMPROVED HUl'f.ANIZED IMffiJNQGI.pBULINS 

CROSS-REFERENCE TO R~LATED APPL~CATION 

This is a continuation-in-part ~pplication of 

commonly assigned patent application U.S.S.N. 290,975, filed 

December 28, 1988, which is incorporated herein by reference. 

Field of the Invention 

The ~resent invention relates generally to the 

combination of recombinant DNA and monoclonal antibody 

technologies fer developing novel therapeutic agents ~~d, 

more particularly, to the production of ~on-immunogenic 

antibodies having strong affinity for a predetermined 

antigen. 

Backcround of the Inv~ntion 

The advent of monoclonal antibody technology in tha 

mid 1970's heralded a new age of medicine. For the fi=s~ 

time, researchers and clinicians had access to essentially 

unliraited quantities of uniform antibodies capable of !:inding 

to a predete~ined antigenic sit.-= and having various 

immunological effector functions. These proteins, knc'..;n as 

"monoclonal antibodies" were thought to hold great promise 

in, ~, the removal of harmful cells in vivo. Indeed, the 

clinical value of monoclonal antibodies seemed limitless for 

thi.!:? use alone. 

Unfortunately, the development of appropriate 

therapeutic products based on these proteins has been 

severely hampered by a number of drawbacks inherent i~ 

monoclonal antibcdy production. For example, most monoclonal 

antibodies are mouse derived, and thus do not fix hu::ian 

complement well. They also lack other important 

imrnunoglobulin functional characteristics when used in 

humans. 

Perhaps most importantly, non-human nonoclonal 

antibodies contain substantj_al stretches of amino acid 

sequences that will be irrunur1ogenic when injected into a hu::ian 
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patient. Numerous studies have shown that after injection of 

a foreign antibody, the immune response mounted by a patient 

can be quite strong, essentially eliminating the antibody's 

therapeutic utility after an initial treatment. Moreover, as 

increasing numbers of different mouse or other antigenic (to 

5 humans) monoclonal antibodies can be expected to developed to 

treat various diseases, after the first or second treatments 

with any non-human antibodies, subsequent treatments, even 

for unrelated therapies, can be ineffective or even dangerous 

in themselves. 

10 While the production of so called "chimeric 

antibodies" (~, mouse variable regions joined to human 

constant regions) has proven somewhat successful, a 

significant imrnunogenicity problem remains. Moreover, 

efforts to immortalize human B-cells or generate humin 

·,15 hybridomas capable of producing human immunoglobulins agai~st 

a desired antigen have been generally unsuccessful, 

particularly with many important human antigens. Most 

recently, recor.~inant DNA technology has been utilized to 

20 

25 

30 

35 

produce immunoglobulir1s which have human framework regions 

combined with complementarity determining regions {CDR's) 

from a donor mouse or rat immunoglobulin {.§.§.§., ~, EPO 

Publication No. 0239400, which is incorporated herein by 

reference). These new proteins are called "humanized 

immunoglobulins" and the process by which the donor 

immunoglobulin is converted into a human-like irnmunoglobulin 

by combining its CDR's with a human framework is called 

"humanization". Humanized antibodies are important because 

they bind to the same antigen as ;:he original antibodh,~s, !::ut 

are less immunogenic when injected into humans. 

However, a major problem with present humanization 

procedure$ has been a loss of affinity for the antigen, 

usually by at least 2 to 3-fold (Tones et al., Nature, 

2£1:522-525 (1986)) and in some instances as much as 10-fold 

or more, especially when the antigen is a protein (Verhoeyen 

et al., Science, 239:1534-1536 (1988)). Loss of any affinity 

is, of course, highly undesirable. At the least, it means 

that more of the humanized antibody will have to be injected 

L~t 
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into the patient, at higher cost and greater risk of adverse 

effects. Even more critically, an antibody \o/ith reduced 

affinity may have poorer biological functions, such as 

complement lysis, antibody-dependent cellular cytotoxicity, 

or virus neutralization. For example, the loss of affinity 

5 in the partially humanized antibody HuVHCAMP may have caused 

it to' lose all ability to mediate complement lysis (see, 

Riechmann et al., Sature, 332:323-327 (1988}; Table 1). 

Thus, there is a need for improved means for 

producing humanized antibodies specifically reactive \o/ith 

10 strong affinity to a predetermined antigen. These humanized 

immunoglobulins should remain substantially non-imrnunogenic 

in humans, yet be easily and economically produced in a 

manner suitable for therapeutic formulation and ether uses. 

The present invantion fulfills these and other needs • 
• 15 

• 

summary of· the Invention 

The present invention provides novel methods for 

designing humanized immunoglobulin chains having one or more 

complementarity determining regions (CDR's) from a donor 
20 immunoglobulin and a framework region from a human 

immunoglobulin, the preferred methods comprising first 

comparing the framework or variable region amino acid 

sequence of the donor immunoglobulin to corresponding 

ZS 

30 

35 

sequences in a collection of huillan immunoglobulin chains, and 
selecting as the human immunoglobulin one of the more 

homologous. sequences· from the collection. The human 

immunoglobulin, or acceptor inununoglobulin, sequence is 

typically selected from a collection of at least 10 to 20 

immuno~lobulin chain sequences, and usually will have the 

highest homology to the donor immunoglobulin sequence of any 

sequence in the collection. The hu~an irnmunoglobulin ~ 

framework sequence will typically have about 65 to 70% 

homology or more to the donor immunoglobulin frame\o/ork 

sequences. The donor immunoglobulin may be either a heavy 
chain or light chain (or both), and the human collection \o/ill 
contain the same kind of chain. A humanized light and heavy 
chain can be used to form a complete humanized immunoglobulin 
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or antibody, having two light/heavy chain pairs, with or 

without partial or full-length human constant regions and 

other proteins. 

In another embodiment of the present invention, 

either in conjunction with the above comparison step or 

5 separately, additional amino acids in an acceptor 

immunoglobulin chain may be replaced with amino acids form 

the CDR-donor im.~unoglobulin chain. More specifically, 

further optional substitutions of a human framework ami:-io 

acid of the accep~or immunoglobulin with a corresponding 

10 amino acid from a donor immunoglobulin will be made at 

positions in the immunoglobulins where: 

15 

20 

25 

30 

35 

(a) the amino acid in the human framework region 

of an acceptor i~munoglobulin is rare for that position and 

the corresponding amino acid in the donor immunoglobulin is 

common for that position in human immunoglobulin sequences; 

or 

(b} the amino acid is immediately adjacent to one 

df the CDR's; or 

(c) the amino acid is predicted to be within abc~t 

JA of t~1e CDR' s in a three-dimensional immunoglobulin model 

and capable of interacting with the antigen or with the COR's 

of the humanized imrnunoglobulin. 

The humanized im.munoglobulin chain will typically 

comprise at least about J amino acids from the donor 

immunoglobulin in addition to the CDR's, usually at least one 

of which is immediately adjacent to a CDR in the donor 

immunoglobulin. The heavy and light chair.s may each be 

designed by using any one or all three of the position 

criteria. 

When combined into an intact antibody, the 

humanized light and heavy chains of the present invention 

will be substantially non-immunogenic in humans and retain 

substantially the same affinity as the donor irnmunoglobulin 

to the antigen (such as a protein or other compound 

containing an epitope). These affinity levels can vary from 

about io8 M-l or higher, and may be within about 4 fold of 

the donor immunoglobulin's original affinity to the antigen. 
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Once designed, the im.munoglobulins, including 

binding fragments and other imrnunoglobulin forms, of the 

present invention may be produced readily by a variety of 

recombinant DNA or other techniques. Preferably, 

polynucleotides encoding the ~esired amino acid sequences are 

5 produced synthetically or by joining appropriate nucleic acid 

sequences for expression in a suitable host (~, cell 

culture). The humanized immunoglobulins will be particularly 

useful in treating human disorders susceptible to monoclonal 

antibody therapy, but find a variety of other. uses as well. 
10 

BRIEF DESCRI~TION OF THE FIGURES 

Figure 1. Comparison of sequences of anti-Tac 

heavy chain (upper lines) and Eu heavy chain (lower lines). 

The 1-letter code for amino acids is used. The first amino 

·,15 acid on each line is numbered at the left. Identical amino 

acids in the two sequences are connected by lines. The 3 

CDR's are underlined. Other amino acid positions for which 

the anti-Tac amino acid rather than the Eu amino acid was 

20 

25 

35 

used in th~ humanized anti-Tac heavy chain are denoted by 

an·* 

Figure 2. Comparison of sequences of anti-Tac 

light chain (upper lines) and Eu light chain (lower lines). 

The single-letter code for amino acids is used. The first 

amino acid on each line is numbered at the left. Identical 

amino acids in the two sequences are connected by lines. The 

J CDR's are underlined. Other amino acid positions for which 

the anti-Tac amino acid rather than the Eu a~ino acid was 

used in the humanized anti-Tac heavy chain are de~oted by 

a.n. *·· 
Figure 3. Nucleotide sequence of the gene for the 

humanized anti-Tac heavy chain variable region gene. The 

translated amino acid sequence for the part of the gene 

encoding protein is shown underneath the nucleotide sequence. 

The nucleotides TCTAGA at the beginning and end of the gene 

are Xba I sites. The mature heavy chain sequence begins wi~h 

amino acid #20 Q. 
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Figure 4. Nucleotide sequence of the gene for the 
humanized anti-Tac light chain variable region gene. The 
translated amino acid sequence for the part of the gene 
encoding protein is shown underneath the nucleotide sequence. 
The nucleotides TCTAGA at the beginning and end of the gene 5 are Xba I sites. The mature light chain sequence begins with 

10 

15 

20 

25 

30 

35 

• amino acid #21 o. 
Figure 5. A. Sequences of the four 

oligonucleotides used to synthesize the humanized anti-Tac 
heavy chain gene, printed 5' to J'. B. Relative positions 
of the oligonucleotides. The arrows point in the J' 
direction for each oligonucleotide. 

Figure 6. (A) Sequences of the four 
oligonucleotides used to synthesize the humanized anti-Tac 
light chain gene, printed 5 1 to 3 1 • (B) Relative positions 
of the oligonucleotides. The arrows point in the 3' 
direction for each oligonucleotide. The position of a Hind 
III site in the overlap of JFD2 and JFDJ is shown. 

Figure 7. Schematic diagram of the plasmid 
pHuGTACl used to express the humanized anti-Tac heavy chain. 
Relevant restriction sites are shown; and coding regions of 
the heavy chain are displayed as boxes. The direction of 
transcription from the immunoglobulin (Ig) promoter is shown 
by an arrow. EH = heavy chain enhancer, Hyg = hygromycin 
resistance gene. 

Figure 8. Schematic diagram of the plasmid pHuLTAC 
used to express the humanized anti-Tac light chain. Relevant 
restriction sites are shown, and coding regions of the light 
chain are displayed as boxes. The direction of transcription 
from the Ig promoter .. is shown by an arrow. 

Figure 9. Fluorocytometry of uu·r-102 and Jurkat 
cells stained with anti-Tac antibody or humanized anti-Tac 
antibody followed respectively by fluorescein-conjugated go~t 
anti-mouse Ig antibody or goat anti-human Ig antibody, as 
labeled. In each panel, the dotted curve shows the results 
when the first antibody was omitted, and the solid curve the results when first and second (conjugated) antibodies were 
included· as described. 
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Figure 10. (A} Fluorocytometry of HUT-102 cells 

stained with 0-40 ng of anti-Tac as indicated, then with 

biotinylated anti-Tac, and then with phycoerythrin-conjugated 

avidin. (B) Fluorocytornetry of HUT-102 cells stained with 

the indicated antibody, then with biotinylated anti-Tac, and 

5 then with phycoerythrin-conjugated avidin. 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, novel 

means of designing humanized irnmunoglobulins capable of 

IO specifically binding to a predetermined antigen with strong 

~~.inity are provided. These improved methods produce---­

immunoglobulins that are substantially non-immunogenic in 

humans but have binding affinities of at least about io8 M- 1 , 

preferably io9 M-l to 1010 M- 1 , or stronger. The humanized 

IS immunoglobulins will have a human framework and have one or 

more complementary determining regions (CDR's}, plus a 

limited number of other amino acids, .from a donor 

immunoglobulin specifically reactive with an antigen. The 

immunoglobulins can be produced economically in large 
~ 

za quantities and find use, for example, in the treatment of 

various human disorders by a variety of techniques. 

In order that the invention may be more completely 

understood, several definitions are set forth. As used 

herein, the term "immunoglobulin" refers to a protein having 

ZS one or more polypeptides substantially encoded by 

immunoglobulin genes. The recognized immunoglobulin genes 

include the kappa, lambda, alpha, gamma, delta, epsilon and 

mu: constant region genes, as well as the myriad 

Ja 

35 

immunoglobulin variable region genes. Full-length 

immunoglobulin "light chains" (about 25 Kd, about 214 amino 

acids) are encoded by a variable region gene at the 

NH2-terminus (about 110 amino acids) and a kappa or lambda 

const~nt region gene at the COOH - terminus. Full-length 

i.mmunoglobulin "heavy chains" (about 50 Kd, about 446 amino 

acids)., are similarly encoded by a variable region gene 

(encoding about 116 amino acids) and one of the other 
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aforementioned constant region genes, ~, gamma (encoding 

about 330 amino acids}. 

One form of immunoglobulin constitutes the basic 

structural unit of an antibody. This form is a tetramer und 

consists of two identical pairs of immunoglobulin chains, 

each pair having one light and one heavy chain. In each 

pair, the light and heavy chain variable regions are together 

responsible for binding· to an antigen, and the constant 

regions are responsible for the antibody effector functions. 

In addition to antibodies, immunoglobulins may exist in a 

10 variety of other forms (including less than full-leng.th thot 

15 

retain the desired activities}, including, for example, Fv, 

Fab, and F(ab 1 }2, as well as single chain antibodies (~., 

Huston et al., Proc. Nat. Acad. Sci. U.S.A., 85:5879-5883 

(1988) and Bird et al., Science, 242:423-426 (1988), which 

are incorporated herein by reference). (See, ·generally, Hood 

et al., "Immunology", Benjamin, N.Y., 2nd ed. (1984), and 

Hunkapiller and Hood, Nature, 323:15-16 (1986), which are 

incorporated herein by reference) . 

An imrnunoglobulin light or heavy chain variable 

region consists of a "framework 11 region interrupted by three 

hypervariable regions, also called CDR's. The extent of the 

framework region and CDR's have been precisely defined (see, 

"Sequences of Proteins of Immunological Interest," E. Kabat 

et al., U.S. Department of Health and Human Services, (1983); 

25 which is incorporated herein by reference). The sequences of 

the framework regions of different light or heavy chains are 

30 

35 

relatively conserved within a species. The framework region 

of an antibody, that is the combined framework regions of the 

constituent light and heavy chains, serves to position and 

align the COR's. The CDR's are primarily responsible for 

binding to an epitope of an antigen. 

Chimeric antibodies are antibodies whose light and 

heavy chain genes have been constructed, typically by genetic 

engineering, from imrnunoglobulin variable and constant region 

genes belonging to different species. For example, the 

variable segments of the genes from a mouse monoclonal 

antibody may be joined to human constant segments, such as 
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g~;:r."l!a 1 anc ga:::rna J. A t.ypical the:::-apeutic chirne:::-ic antibc.!y 

is t.hus a hybrid protein composed of the variable or 

ant.igen-binding domain from a mouse antibody and the canst.an~ 

o= effect.or domain from a human antibody (~, A.T.C.C. 

Accession ~o. CRL 9688 secretes an anti-Tac chimeric 

~nt.ibody), although other mammalian species may be used. 

As used herein, t~'1e term "humanized" irnmunoglcbuli;; 

=e.fers t.a an i;rununoglobulin comprising a subst:!ntia1ly hu:::ia:i 

f=amewark resion and one or more CDR's from a non-human 

(usually a mouse or rat) imrnunaglobulin. The non-human 

ir.u:tunaglobulin providing the CDR's is called the "donor" and 

a human immunoglobulin providing the framework is called the 

"accept.or". Constant regions need not be present, but if 

~~ey are, they rnust be substantially homologous to hu~an 

i:nmunoglobulin constant regions, i.e., at least about 85-90%, 

preferably about. 95% or more identical. Hence, all rarts c: 
a humanized i~munoglobulin, except possibly the CDR's, are 

substantially ho~ol~gous to corresponding parts of natural 

human i:r::-.munoglobul in sequence,;. A "humanized antibody" is a:: 

a~tibody comprising a humanized light chain and a huwanized 

hea.vy chain ir:u~unoglobulin. 7or example, a humanized 

an~ibody would not encompass ~ typical chimeric antibody as 

defined above, ~' because the entire variable region of a 

c~imeric antibody is non-human. One says that the donor 

antibody has been "humanized", by the process of 

"humanization", because the resultant humanized antibody is 

~xpected to bind to the same antigen as the donor antibuuy 

t.~at provides the CDR's . 

Humanized immunoglobulins, including humanized 

antibodies, have been constrJcted by means of genetic 

engineering. ~ost h~manized immunoglobulins that have been 

previously described (Jones et al., Q.Q. cit.; Verhoeyen et 

t=tl.,. Q.Q. cit.; Riechmann et al., Q.Q. cit.) ha•1e comprised a 

framework that is identical to the framework of a particular 

human immunoglobulin chain, the acceptor, and three CDR's 

from a non-human donor il!lI!lunoglobulin chain. In one case 

(Riechmann et al., Q.Q. cit.), two additional amino acids in 

the framework were changed to be the sarne·as amino acids in 

548 of 947 Celltrion, Inc., Exhibit 1002



. i : t 

I 

I 

l 
i 

.. 

i 
. .i 

i 
"b 

i 

i 

5 

10 

15 

20 

ZS 

30 

35 

10 

other human framework regions. The present inven~ion 

includes cri:eria by which a limited number of amino acids ~-· 

:he fra~~work of a humanized i!:llTlunoglobulin chain are chosen 

to be the same as the amino acids at those positions in the 

donor rather than in the acceptor, in order to increase the 

affinity of an antibody comprising the humanized 

immunoglobulin cnain. 

The pr~sent invention is based in part on the model 

that two con:ributing causes of the loss of affin~ty in pric= 

means of prcducir.g humanized antibodies (using as examples 

mouse antibodies as the source of CDR's) are: 

(1) ~hen the mouse CDR's are combined with the 

human framework, the amino acids in the framework close to 

the COR's become human instead of mouse. Without intending 

to be bound hy theory, we believe that these changed amino 

acids may slightly distort the CDR's, because they crea:e 

different electrostatic or hydrophobic forces than in th~ 

conor mouse antibody, and the distorted COR's ~ay not ~ake as 

effective contacts with the antige~ as the CDR's did in the 

donor ~ntibody; 

(2) Also, amino acids in the original mouse 

antibody that are close to, but not part of, the CDR's (i.e., 

still part of the framework), may make contacts with the 

antigen that contribute to affinity. T~ese amino acids are 

lost ~hen the antibody is humanized, because all f~a~ework 

amino acids are made human. 

To avoid these problems, and to produce hu~a~~zed 

antibodies that have a very strong affinity for a desired 

antigen, the present invention uses the followi~g four 

criteria for designing humanized immunoglobulins. These 

criteria may be used singly, or ~hen necessary in 

combination, to achieve the desired affinity or other 

characteristics. 

Criterion I: As acceptor, use a frame~ork from a particula= 

human immunoglobulin that is unusually homologous to the 

donor immunoglobulin to be humanized, or use a consensus 

framework from many human antibodies. For example, 
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comparison of the sequence of a mouse heavy {or light) chain 

variable region against human heavy \or light) variable 

regions in a data bank (for ~xample, the National Bicrnedic~l 

Research Foundation Protein Identification Resource) shows 

varies that the extent of homology to different human regions 

greatly, typically from about 40~ to about 60-70%. By 

choosing as the acceptor inununoglobulin one of the huwan 

heavy (respectively light) chain variable regions that is 

~o~t homologous to the heavy (respectively light) chain 

variable region of the donor immunoglobulin, fewer amino 

acids w-ill be changed in going from the donor ir.ununoglobuli!1 

to the humanized immunoglobulin. Hence, and again without 

intending to be bound by theory, it is believed that there is 

a smaller chance of changing an amino acid near the CDR's 

that distorts thei= conformation. Moreover, the precise 

overall shape of a humanized antibody comprising the 

humanized imrnunoglobulin chain may more closely rese:nble the 

shape of the donor antibody, also reducing the chance of 

distorting the CDR's. 

Typically, one of the 3-5 most homologous heavy 

chain variable region sequences in a representative 

collection of at least about 10 to 20 distinct human heavy 

chains will be chosen as acceptor to provide the heavy chain 

framework, and similarly for the light chain. Preferably, 

one of the 1-3 most homologous variable regions will be used. 

The selected acceptor i:rununoglobulin chain will most 

preferably have at least about 65% homology in the framework 

region to the donor immunoglobulin. 

Regardless of how' the acceptor immunoglobulin is 

chosen, higher affinity may be achieved by selecting a s~all 

number of amino acids in the framework of the humanized 

immunoglobulin chain to be the same as the amino acids at 

those positions in the donor rather than in the acceptor. 

The following criteria define what amino acids may be so 

selected. Preferably, at most or all amino acid positions 

satisfying one of these criteria, the donor amino acid will 

in fact be selected. 
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C~iterion r:: If an aMino acid in the framework of the hu~an 

acceeitar i;;.r.iunoglobu.!. in is unusual (i.e., "rare", wh.:ch as 

~sed herein indicates an amino acid occurring at that 

position in no more than about 10% of human heavy 

(respectively lisht) chain v region sequences in a 

representative data bank), and if the donor amino acid at 

that position is typical for human sequences (i.e., "commor.", 

which as used herei~ indicates an amino acid occurring in at 

Ieast- about 25% of sequence5 in a representative data bank), 

then the donor amino acid rather than the acceptor may be 

selected. This criterion helps ensure that an atypical a~ir.o 

acid in the hu~an framework does not disrupt the antibody 

structur=. Moreover, by replacing an unusual amino acid wi~:, 

an amino acid :ram the donor antibody that happens to be 

typical for hum~n antibodies, the humanized antibody may be 

made less immunogenic. 

Criterion ::!: In the positions immediately adjacent to the 

l CDR's in the humanized immunoglobulin chain, the donor 

ami~o acid rather than acceptor amino acid may be selected. 

These amino acids are particularly likely to interact with 

the amino acids in the CDR's and, if chosen from the 

acceptor, distort the donor CDR's and reduce affinity. 

Moreover. the adjacent amino acids may interact directly wit~ 

the antigen (Arn.it et al., Science, 233, 747-753 (1986), ~hie~ 

is incorporated herein by reference} and selecting t~esc 

amino acids from the donor may be desirable to ke2p all the 

antigen contacts that provide affinity in the original 

antibody. 

Criterion IV: A 3-dirnensional model, typically of the 

original donor antibody, shows that certain amino acids 

outside of the CDR's are close to the CDR's and have a good 

probability of i~teracting with amino acids in the CDR's by 

nydrogen bonding, Van der Waals forces, hydrophobic 

interactions, etc. At those amino acid positions, the donor 

amino acid rather than the acceptor immunoglobulin amino aci= 

may be selected. A..~ino acids according to this criterion wil~ 
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generally have a side chain atom within about 3 angstrom 

units of some site in the CDR's and must contain atoms that 

could interact with the CDR atoms according to established 

chemical forces, such as thos~ listed above. Computer 

programs to create models of proteins such as antibodies are 

generally available and well known to those skilled in the 

art (see, ~oe~ et al., Int. J. Oua~t. Chem., O~ant. Biol. 

S~7t!c., 15:55-66 (1988); Br~ccoleri et al., Nat~re, 335, 

564-568- (1988); Chothia et al., Scie!'1ce, 233:755-758 (1986), 

all of w.;hic!1 are incorporated herein by reterence) . These C..:i 

10 not form part of the invention. Indeed:· becausF.? all 

antibodies have similar structures, the known antibody 

structures, which are available from the Brook."'laven Protein 

15 

20 

25 

30 

JS 

Data Ba~k. can be used if necessary as rough models of other 

antibodies. Commercially available computer programs can =e 

used to display these models on a computer monitor, to 

calculate the distance between atoms, and to estimate the 

likelihood of different amino acids interacting (see, Ferri~ 

et.al.,_ J. ~cl. Graphics, .§.:13-27 (1988)). 

E~~a~ized antibodies generally have at least three 

potential advantages over mouse or in some cases chimeric 

antibodies fer use in human ther~py: 

1) Because the effectoi p~rtion is human, it ~ay 

interact better with the other parts of the human immune 

system {g_,_g_,_, destroy the target cells more efficiently by 

complement- dependent cytctoxicity (enc) or 

antibody-dependent cellular cytotoxicity (ADCC)). 

2} The human immune system should not recoynize 

the framework or constant region ~f ~he humanized antibody ~s 

foreign. and therefore the antibody response against such a~ 

injected· antibody should be less than against a totally 

foreign mouse antib0dy or a partially foreign chim~ric 

antibody. 

3) Injected rr.ouse antibodies have been reported 

to have a half-life in the human circulation much shorter 

than the half-life of normal antibodies (D. Shaw et al., J. 

Immunol., 138:4534-4538 (1987)). Injected humanized 

antibodies will presumably have a half-life more similar 
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naturally occurring human antibodies, allowing smaller and 

less frequer.t doses to be given. 

In one aspect, the present inventiun is directed ~o 

designing humanized irnmunoglobulins that are produced by 

expressing recombinant DNA segments encoding the heavy and 

light chain CDR's from a donor immunoglobulin capable of 

binding to a desired antigen, such as the human IL-2 

receptor, to ONA segments encoding acceptor human framework 

regions. Exemplary DNA sequences designed in accordance with 

the present invention and, which on expression code for the 

polypeptide chains comprising heavy and light chain COR's 

with substantially human framework regions, are shown in 

Figures J and 4, respectively. Due to codon degeneracy and 

non-critical amino acid substitutions, ether DNA sequences 

can be readily substituted for those sequences, as detailed 

below. In general, the criteria of the present invention 

find applicability to designing substantially any humanizec 

immunoglobulin. 

The DNA segments will typically further include a~ 

expression control DNA sequence operably linked to the 

humanized imrnunoglobulin coding sequences, including 

naturally-associated or heterologous promoter regions. 

Preferably, the expression control sequences will be 

eukaryotic promoter systems in vectors capable of 

transforming or transfect.ing eukaryotic host cells, but 

control sequences for prokaryotic hosts may also be used. 

Once the vector has been incorporated into the appropriate 

host, the host is maintained unde!' cond-itions. suitable for 

high level expression of the nucleotide sequences, and, as 

desired, the collec~ion and purification of th~ humanized 

light chains, heavy chains, light/heavy chain dimers or 

intact antibodies, binding fragments or other imrnunoglobulin 

forms may follow (see, S. Beychok, Cells of Immunoglobulin 

Synthesis, Academic Press, N.Y., (1979), which is 

incorporated herein by reference. 

Human constant region DNA sequences =an be isola~ed 

in accordance with well known procedures from a variety of 

human cells, but preferably immortalized B-cells (see, Kaba~ 
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Q.2· Cit. and WP87/02671). The CDR's for producing the 

immunoglobulins of the present invention will be similarly 

derived from monoclonal antibodies capable of binding to t~e 

predete::-mined antigen, such as the human IL-2 receptor, and 

produced by well known methods in any convenient mammalian 

source includi~g, mice, rats, rabbits, or other verteb~a~e 

capable of producing antibodies. Suitable source cells for 

the constant region and framework DNA sequences, and host 

cells for immunoglobulin expression and secretion, can be 

cbtained from a nur.~er of sources, such as the American Type 

Culture Collection ("Catalogue of Cell Lines and Hybridoraas,'' 

Fifth edition (1985) Rockville, Maryland, U.S.A., which is 

incorporated herein by reference). 

In addition to the humanized immunoglobulins 

specifically described herein, other "substantially 

homologous" modified immunoglobulins to the native sequences 

can be readily designed and manufactured utilizing various 

recombinant DNA techniques well known to those skilled in the 

art. For example, the framework regions can vary 

specifically from the sequences in Figures 3 and 4 at the 

primary structure level by several amino acid substitutions, 

terminal and intermediate additions and deleti~ns, and t~e 

like. Moreover, a variety of different human framework 

regions may be used singly or in combination as a basis :er 

the humanized immunoglobulins of the present invention. I~ 

general, modifications of the genes may be readily 

accomplished by a variety of well-known techniques, such as 

site-directed mutagenesis (see, Gillman and Smith, Gene, 

~:81-97 (1979) and S. Roberts et al., Nature, 328:731-734 

(1987), both of which are incorporated herein by reference) 

Alternatively, polypeptide fragments comprising 

only a portion of the primary antibody structure may be 

produced, which fragments possess one or more imrnunoglobulin 

activities (g_,_g_,_, complement fixation activity). Also 

because like many genes, the irnmunoglobulin-related genes 

contain separate functional regions, each having one or more 

distinct biological activities, the genes may be fused to 

functional regions from other genes (g_,_g_,_, enzymes, see, 
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commonly assigned U.S.S.N. 132,387, filed Dec. 15, 1981, 

which is incorporated herein by reference) to produce f~sion 

proteins (~, i!7'u~unotoxins) having novel properties. The 

nucleic acid se~uences of the present invention capable of 

ultimately ex~ressing the desired humanized antibodies can be 

fcrmed from a variety of different polynucleotides (genomic 

or cDNA, RNA, synthetic oligonucleotides, etc.) and 

components {~, V, J, D, and C regions), as well as by a 

variety of different techniques. Joining appropriate genomic 

sequences is presently the most common method of production, 

but cDNA sequences may also be utilized (see, European Patent 

Publication No. 0239400 and L. Reichmann et al., Nature, 

332:323-327 (1988), both of which are incorporated herein by 

reference) . 

As stated previously, the DNA sequences will be 

expressed in hosts after the sequences have been operably 

linked to (i.e., positioned to ensure the functioning cf) a~ 

expression control sequence. These expression vectors are 

typically replicable in the host organisms either cs episc~es 

or as an integral part of the host chromosomal DNA. Co~mcnly, 

expression vectors will contain selection markers, ~' 

tetracycline er neomycin, to perttiit detection of those cells 

transformed with the desired DNA sequences (see, e.a.: U.S. 

Patent 4,704,362, which is incorporated herein by refere~ce) 

E. coli is one prokaryotic host useful partic~larly 

for cloning the DNA sequences of the present invention. Other 

microbial hosts suitable for use include bacilli, such as 

Bacillus subtilus, and other enterobacteriaceae, such as 

Salmonella, Serratia, and various Pseudomonas species. I~ 

these prokaryotic hosts, one can also make expression 

vectors, which will typically contain expression control 

sequences compatible with the host cell (~, an origin of 

replication). In addition, any number of a variety of well­

known promoters will be present, such as the lactose promoter 

system, a trypto~han (trp) prcmoter system, a beta-lactamase 

promoter system, or a promoter system from phage lambda. The 

promoters will typically control expression, cptior.ally with 

an operator sequence, and have ribosome binding site 
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sequences and the like, for initiating and cornFleti~g 

transcription and translation. 

Other oicrobes, such as yeast, may also be used for 

expression. Saccharomyces is a preferred host, with suitable 

vectors having expression control sequences, such as 

promoters, including 3-phosphoglycerate kinase or other 

glycolytic enzy~es, and an origin of replication, ter.nination 

sequences and the like as desiced. 

In addition to microorganisms, mammalian tissue 

cell culture may also be used to express and produce the 

polypeptides of the present invention (see, Winnacker, "?ror.i 

Genes to Clones," VCH Publishe:cs, N.Y., N.Y. (1987), which is 

incorporated herein by reference). Eukaryotic cells are 

actually preferred, ~ecause a number of suitable host cell 

lines capable of secreting intact irnrnunoglobulins have been 

developed in the art, and include the CHO cell lines, various 

COS cell lines, HeLa cells, myeloma cell lines, etc, but 

preferably transformed B-cells or hybridomas. Expressicn 

vectors for these cells can include expression control 

sequences, such as an origin of replication, a promoter, an 

enhancer (Queen et al., Imrnunol. Rev., 89:49-58 (1986), ·~·hich 

is incorporated herein by reference) , and necessary 

processing information sites, such as ribosome binding sites, 

R.~A splice sites, polyadenylation sites, and transcripti~nal 

terminator sequences. Preferred expression control se~~ences 

are promoters derived from immunoglobulin genes, SV40, 

Adenovirus, Bovine ?apilloma Virus, and the like. 

The vectors containing the DNA segments of interes~ 

(e.a., the heavy and light chain encoding sequ·ences and 

expression control sequences) can be transferred into t~e 

host cell by well-known methods, which vary depending or. the 

type of cellular host. For example, calcium chloride 

transfection is commonly utilized for prokaryotic cells, 

whereas calcium phosphate treatment or electroporation ~ay be 

used for other cellular hosts. (See, generally, ~aniatis et 

al., Molecular Cloning: A Laboratory Manual, Cold Spring 

Harbor Press, (1982), which is incorporated herein by 

reference.) 
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Once expressed, the whole antibodies, ~heir di=ers, 

individual light and heavy chains, or other imrnunoglobulin 

forms of the present invention, can be purified according to 

standard procedure5 of the art, including ammonium sulfate 

precipitation, af:inity columns, column chromatography, gel 

electrophoresis and the like (see, generally, R. Scopes, 

"Protein Purification", Spring.er-Verlag, N. Y. ( 1982)). 

Substantially pure immunoglobulins of at least about 90 to 

95% homogeneity are preferrtd, and 98 to 99% or more 

homogeneity most preferred, for pharmaceutical uses. Or.ce 

10 purified, partially or to homogeneity as desired, th~ 

polypeptides may then be used therapeutically (including 

20 

25 

30 

35 

extracorporeally) or in developing and performing assay 

procedures, i~mur.ofluorescEnt stainings, and the like. (See, 

generally, I~rnunoloaical ~ethods, Vcls. I and II, Lefkovits 

acd Pernis, eds., Academic Press, New York, N.Y. (1979 and 

1981}) • 

The antibodies of the present invention will 

typically find use individually in treating substantially any 

disease susceptible to monoclonal antibody-based therapy. In 

particular, the inununoglobulins can be used for passive 

immunization or the removal of unwanted cells or antigens, 

such as by comple~ent mediated lysis, all without substa~tial 

immune reactions (e.a., anaphylactic shock) associated with 

many prior antibodies. For example, where the cell li~ked to 

a disease has been identified as IL-2 receptor bearing, t~en 

humanized antibodies that bir:d to the human IL-2 recep-;:or a::::e 

suitable {see, U.S.S.N. 085,707, entitled "Treating =:u::ian 

Malignancies and Disorders," which is incorporated herein by 

reference). For such a humanized immunoglobulin, typical 

disease states suitable for treatment include graft versus 

host disease and transplant rejection in patients undergoing 

an organ transplant, such as heart, lungs, kidneys, liver, 

etc. Other diseases include autoimmune diseases, such as 

Type I diabetes, multiple sclerosis, rheumatoid arthritis, 

systemic lupus erythematosus, and myasthenia gravis. 

The method of producing humanized antibodies of the 

present invention can be used to humanize a variety of donor 
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antibodies, especially monoclonal antibodies reactive ;.:i~h 

ma=kers on cells responsible for a disease. For exa:nple, 

suitable. antibodies bind to antigens on T-cells, such as 

those grau;ied .:m:o t.he so-called 11 Clusters of 

Oifferentiat:i::m," as named by the Fir-st Internati.onal 

~eu.~ccyte Differentiat.ion Workshop, Leukocyte Typing, 5ernard 

et aT .. ,. Eds., Springer- Verlag, N. Y. ( 1984) , which is 

incorporated herein by reference. 

T~e antibodies of the present invention can also be 

used as separately administered compositions given in 

conjune<:ion ;.;it!1 chemotherapeutic or irnmunosuppressive 

agents. TypicJlly, the ag~nts will include cyclosporin A or 

a purine analog (~, methotrexate, 6-mercaptopurine, er t~e 

like), but nu::ierous additional agents (~, 

cyclophasphawide, prednisone, etc.) well-known to those 

skiLled in the art may also be utilized. 

A ~referred pharmaceutical composition of t~e 

::;r.esent: ir.ve::tion comprises the use of the subject antibcdies 

in inmunotcxi::s. Irnmunotoxins are characterized by t;.;o 

components.and are particularly useful for killing selected 

cells in vitro or in vivo. One component is a cytotoxic 

agent which is us~ally fatal to a cell when attached er 

abso::::bed~ The second component, known as the "deliveyy 

vehicle,. ... provides a means for delivering the toxic age:-:~ to 

a particular cell type, such as cells comprising a car:::i::oma. 

The two components are commonly chemically bonded toge~~er by 

any- of a' variety of well-known chemical procedures. - ,...~ 

exa:mp'Te,. w:hen the cytotoxic agent is a protein and t!l.e second 

component is an intact imrnunoglobulin, the linkage may Qe by 

way of heterobifunctional cross-linkers, e.a., S?DP, 

carbodiimide, glutaraldehyde, or the like. Production of 

various ir:imu~otoxins is well-known with the art, and can be 

found, for example in "Monoclonal Antibody-Toxin Conjugates: 

Aiming t."te Magic Bullet," Thorpe et al., Monoclonal 

Antibodies in Clinical Medicine, Academic Press, pp. 168-l90 

(I~82}, which is incorporated herein by reference. 

A variety of cytotoxic agents are suitable :or cse 

in immunotoxins. Cytotoxic agents can include radion~clices, 
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such as Iodine-131, Yttrium-90, Rhenium-188, and Bismuth-212; 

a number of chemotherapeutic drugs, such as vindesine, 

methotrexate, adriamycin, and cisplatinm; and cytotoxic 

proteins such as ribosomal inhibiting proteins like pokeweed 

antiviral protein, Pseudomonas exotoxin A, ricin, diphtheria 

toxin. rici~ A chain, etc., er an agent active at the cell 

surface, such as the ph~spholipase enzymes (~, 

phospholipase C). (See, generally, commonly assigned 

cr.S.S.N. 290,968 (Townsend and Townsend Docket No. 11823-

7-2) filed in U.S.P.T.O. on December 28, 1988, "Chimeric 

Taxinsr" Olsnes and Phil, Pharmac. The!"., .f._2:355-381 (1932), 

and "Monoclonal Antibodies for Cancer Detection and Therapy," 

eds. Baldwin and Byers, pp. 159-179, 224-266, Academic P!"ess 

(1985), all of which are incorporated h~rein by referer.ce.) 

The delivery component of the immunotoxin will 

incl~de the humanized immunoglobulins of the present 

ir.vention. I~~act immunoglobulins or their binding 

fr.agments, such as Fab, are preferably used. Typically, the 

antibodies in the immunotoxins will be of the human IgM or 

IgG isotype, but other mammalian constant regions may be 

utilized as desired. 

For diagnostic purposes, the antibodies may either 

be labeled or unlabeled. Unlabeled antibodies can be used in 

combination with other labeled antibodies (second antibodies) 

that are reactive with the humanized antibody, such as anti­

bodies specific for human immunoglobulin ccnstant regions. 

Alternatively, the antibodies can be directly labelea. A 

~ide variety of labels may be employed, such as 

radionuclides, fluors, enzymes, enzyme substrates, enzyme co­

factors, enzyme inhibitors, ligands (particularly haptens), 

etc •. Numerous types of immunoassays are available and are 

well known to those skilled in the art. 

The following examples are offered by way of 

illustration, not by limitation. 

. . . ~ . ...a. 4Dt.-C -...I.:-~- f. r· :·<:: ·: :-~~~~·'""· JJ'.":"."~-:·"'·.··~ .. '!"'! .~ •• ~":"'.""?""·"'!¥,,...:.,..,· f"".~"'f'!'~!!!! .. ~.1!!14J"-".·"":· ........ ··:. 
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C:XPERIMENTAL 

Desic~ of aenes fo~ humanized light and he~vv chains 

The sequence of the hunan antibody Eu (Sequences of 

Proteins of Immunological Interest, E. Kabat et al., U.S. 

Dept. of Healt!'l and Human Services, 1983) was used to provide 

tha framework of the humanized antibody, because the amino 

acid sequence of the heavy chain variable region of anti-Tac 

~s mere homologous to the heavy chain of this antibody t~an 

to any other complete heavy chain variable region sequence i~ 

the National Biomedical Foundation Protein Identification 

ta· Re::source. 

20 

ZS 

30 

JS 

~a select the sequence of the humanized heavy 

chain, the anti-Tac heavy chain sequence (§..gg, commonly 

assigned U.S.S.N.'s 186,862 and 223,037, which are 

incorporated herein by reference) was aligned with the 

sequence of the Eu heavy chain (Figure 1). At each 

~osition, the Eu amino acid was selected for the humanized 

sequence, unless that position fell in any one of the 

following categories, in which case the anti-Tac amino acid 

was- sel.ected; 

(1) The position fell within a complementarity 

determining region (CDR), as defined by Kabat, et al~, Q.2. 

cit .. (amino acids :n-35, 50-66, 99-106); 

(2) The Eu amino acid w~s rare for human heavy 

chains at that position, whereas the anti-Tac amino acid ~as 

common for human heavy chains at thnt position (amino acids 

27, 93, 95, 98, 107-109, 111); 

(J) The position was immediately adjacent to a CDR 

in the amino acid sequence of the anti-Tac heavy chain (a~i~o 

acids 30 and 67); or 

(4) 3-dimensional modeling of the anti-Tac 

antibody suggested that the amino acid was physically close 

to the antigen binding region (amino acids 48 and 68). 

Amino acid #27 is listed in category (4) because the acceptor 

Eu amino acid Gly is rare, and the donor anti-Tac amino acid 

Tyr is chemically similar to the amino acid Phe, which is 

common, but the substitution was actually made because i27 
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also fell in category (4). Although some amino acids fell in 

~ore than one of these categories, they are only listed in 
one. Categories (2) - (4) correspond to criteria (2) - (4) 

described above. 

To select the sequence of the humanized li~ht 
chain, the anti-Tac light chain sequence was aligned with the 

sequence of the Eu light chain (Figure 2). The Eu amino 

acid was selected at each position, unless the position again 

fell into one of the categories (1) - (4) (with light chain 
replacing heavy chain in the category definitions): 

(1) CDR's (amino acids 24-34, 50-56, 89-97); 

(2} Anti-Tac amino acid more. typical than Eu 
(amino acids 48 and 63); 

(3) Adjacent to CDR's (no amino acids; Eu and 
anti-Tac were already the sa~e at all these positions) ; or 

(4)Possible 3-dirnensional proximity to binding 
region (amino acid 60). 

The actual nucleotide sequence of the heavy 

(Figure 3) and light chain (Figure 4) genes were selected as 
follows: 

(1) The nucleotide sequ~nces code for the amino 
acid sequences chosen as described above; 

(2) 51 of these coding sequences, the nucleotide 
sequences code for a leader (signal) sequenc~. namely the 
leader of the light chain of the antibody MOPC 63 and ~he 
leader of the heavy chain of the ani:ibody PCH 108A (Ka!Jat 
al., QQ.. cit.). These leader sequences were chosen as 
typical of antibodies; 

et 

(3) 3' of the coding sequences, the nucleotide 
sequences are the sequences that follow the mouse light chai:1 
JS segment and the mouse heavy chain J2 segment, which are 
part of the anti-Tac sequences. These sequences are incl~ded 
because they contain splice donor signals; and 

{4) At each end of the se~uence is an Xba I si~e 

to allow cutting at the Xba I sites and cloning into the X~a 
I site of a vector. 
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Construction of humanized light ar.d heavv chain aenes 

To synthesize the heavy chain, four 

oligonucleotides HES12, HES13, HES14, HES15 (Figure SA) were 

synthesized using an Applied Biosystems 3808 DNA synthesizer. 

T"wo of the oligonucleotides are part of each strand of the 

heavy chain, and each oligonucleotide overlaps the next one 

by about 20 nucleotides to allow annealing (Figure SB). 

Together, the oligonucleotides cover the entire humanized 

h-:avy chain variable region (Figure 3) with a few extr·a 

nucleotides at each end to allow cutting at the Xba I sites. 

The oligonucleotides were purified from polyacrylamide gels. 

Each o.ligonucleotide was phosphorylated using ATP 

and T4 polynucleotide kinase by standard procedures (~, 

Maniatis, cc. cit.). To anneal the phosphuryl~ted 

oligonuclectides, they were suspended together in 40 ul of TA 

(33 mM Tris acetate, pH 7.9, 66 mM potassium acetate, 10 wM 

magnesium acetate) at a concentration of about 3.75 ~each, 

heated to 95 deg for 4 min. and cooled slowly to 4 deg. To 

synthesize the ~omplete gene from the oligonucleotides by 

synthesizing the opposite strand of each oligonucleotide 

(Figure SB), the following components were added in.a =inal 

volume of lOOul: 

10 ul 

0.16 mM each 

0.5 mM 

0.5 mM 

100 ug/ml 

3. 5 ug/ml 

25 ug/ml 

25 ug/ml 

annealed oligonucleotices 

deoxyribonucleotide 

ATP 

DTT 

BSA 

T4 g43 protein (DNA polymerase') 

T4 g44/62 protein (polymerase 

accessory protein; 

45 protein (polymerase accessory 

protein) 

The mixture was incubated at 37 deg for 30 min. 

Then 10 u of T4 DNA ligase was added and incubation ac 37 deg 

resumed for 30 min. The polymerase and ligase ware 

inactivated by inci1bation of the reaction at 70 de<J fc= 
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15 min. ~o digest the gene with Xba I, to.the reaction was 

added 50 ul of 2x TA containing BSA at 200 ug/illl and DTT at l 

mM, 43 ul of water; and 50 u of Xba I in 5 ul. The reaction 

was incubated for 3 hr at 37 deg, and run on ~ gel. The 431 

bp Xba I fragment was purified from a gel and cloned into the 

Xba I site of the plasmid pUC19 by standard methods. Four 

plasmid isolates were purified and sequenced using the 

dideoxy method. One of. these had the correct sequence 

(Figure 3). 

To synthesize the light Ghain, four 

oligonucleotides JFDl, JFD2, JF03, JFD4 (Figure 6A) ~ere 

syr.thesized. Two of the oligonucleotides are part of each 

strand of the light chain, and each oligonucleotide overla~s 

the next one by about 20 nucleotides to allow annealing 

(Figure 63). Together, the·oligonucleotides cover the entire 

humanized light chain variable region (Figure 4) with a few 

extra nuclectides at each end to allow cutting at the Xba I 

sites. The oligonucleotides were purified from 

polyacryla~ide gels. 

The light chain gene was synthesized from t~ese 

oligonuclectides in two parts. 0.5 ug each of JFOl and JFD2 

were combined in 20 ul sequenase buffer (40 mM Tris-HCl, pH 

7.5, 20 mM magnesium chloride, 50 mM sodium chloride), heatec 

at 70 deg for 3 ~in and allowed to cool slowly tc 23 deg in 

order for the oligonucleotides to anneal. JFDJ and JFQ4 were 

treated in the same way. Each reaction was made 10 :nM in DTT 

and 0.5 r.J1 in each deoxyribonucleotide and 6.5 u of sequenase 

{US Biochemicals) was added, in a final volu~e of 24 ul, and 

incubated fer l hr at 37 deg to synthesize the opposi~e 

strands of the oligonucleotides. Xba I and Hind III ~ere 

added to each reaction to digest the ~~A (there is a Hind III 

site in the region where JFD2 and JFD3 overlap and t~erefore 

in each of t~e synthesized DNAs; Figure 68). The reactions 

were run on polyacrylamide gels, and ~he Xba I - Hind III 

fragments were purified and cloned into pUClS by standard 

methods. Several plasmid isolates for each fragment were 

sequenced by the dideoxy method, and correct ones chosen. 
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Construction of clasmids to express humanized licht and heavv 

chains 

The heavy chain Xba I fragment was isolated from 

the pUC19 plasmid in which it had been inserted and then 
inserted into the Xba I site of the vector pV1l (see, 

commonly assigned u.s.s.N. 223,037) in the correct 

orientation by standard methods, to produce the plasmid 

pHuGTACl (Figure 7). This plasmid will express high levels 
of a complete heavy chain when transfected into an 

apprc?riate host cell. 

The two light chain Xba I - Hind III fragments were 
isolated from the pUC18 plasmids in which they had been 
inserted. The vector plasmid pV~l (see, commonly assigned 
U.S.S.N. 223,037) was cut with Xba I, dephosphorylated and 
ligated with the two fragments by standard methods. The 

desired reaction product has the circular form: vector - X~a 

I - fragment 1 - Hind III - fragment 2 - Xba I - vector. 
Sev~ral plasmid isolat~s were analyzed by restriction ma~ping 
and sequencins, and one with this form chosen. This plasmid, 
pHuLTAC (figure 8), therefore contains the complete humanized 

light chain (Figure ~) and will express high levels of the 
light chain when transfected into an appropriate host cell. 

Svnthesis and affinitv of humanized antibodv 

The plasmids pHuGTACl and pHuLTAC were tr~~sfected 
into mouse Sp2/0 cells, and cells that integrated the 

plasmids were selected on the basis of resistance to 

mycophenolic acid and/or hygromycin 3 conferred by ~he spt 
and hyg genes on ~he plasmids (Figures 7,6) by standard 
methods. To verify that these cells secreted antibody tha~ 
binds to the IL-2 receptor, supernatant from the cells was 
incubated with HUT-102 cells that are kno~n to express the 

IL-2 receptor. After w~shing, the cells were incubated with 
fluorescein-conjugated goat anti-human antibody, washed, and 
analyzed for fluorescence on a FACSCAN cytofluorometer. The 
results (Figure 9A), clearly show that the h~manized antibody 

binds to these cells, but not to Jurkat T-cells that do not 
express the IL-2 receptor (Figure 90). As controls, the 

564 of 947 Celltrion, Inc., Exhibit 1002



·i , 

j t . \ 

26 

original mouse anti-Tac antibody was also used ~o stain these 

cells (Figure 98,C), giving similar results. 

For further experiments, cells producing the 

humanized antibody were injected into mice, and the resultant 

ascites collected. Humanized antibody was purified to 

5 substantial homogeneity from the asci~es by passage through 

an affinity column of goat anti-human immunoglobulin 

antibody, prepared on an Affigel-10 support (Bio-Rad 

Laboratories, Inc., Richmond, CA) according to standard 

10 

15 

20 

25 

30 

35 

tech~iques. Tc determine the affinity of the humanized 

antibody relative to the original anti-Tac antibody, a 

competitive binding experiment was performed. About 5 x 10 5 

HUT-102 cells were incubated with known quantities (10 - 40 

ng) of the anti-Tac antibody and the humanized anti-Tac 

antibody for 10 min at 4 deg. Then 100 ng of biotinylated 

anti-Tac was added to the cells and incubated for 30 min at 4 

deg. This quantity of anti-Tac had previously been 

determined to be.sufficient to saturate the binding sites on 

the cells, but not to be in large excess. Then the cells 

•ere washed twice with 2 ml of phosphate buffered saline 

(PBS) containing 0.1% sodium azide. The cells were then 

incubated for JO min at 4 deg with 250 ng of 

phycoerythrin-conjugated avidin, which bound to the 

biotinylated anti-Tac already bound to the cells. The cells 

were washed again as above, fixed in PBS containing 1% 

paraformaldehyde, and analyzed for fluorescence on a FACSCAN 

cytofluorometer. 

Use of increasing amounts (10 - 40 ng) of the 

anti-Tac antibody as competitor in the first step decreased 

the amount of biotinylated anti-Tac that could bind to the 

cells in the second step, and therefore the amount of 

phycoerythrin-conjugated avidin that bound in the last step, 

thus decreasing fluorescence (Figure lOA) . Equivalent 

amounts (20 ng) of anti-Tac, and humanized anti-Tac used as 

competitor decreased the fluorescence to approximately the 

same degree (Figure 108). This shows that these antibodies 

have approximately the same affinity, because if one had 

greater affinity, it would have more effectively competed 
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1.1ith the bictinylated. anti-Tac, thus decreasing fluorescence 

more. 

Bioloaical ?rooerties of the humanized antibodv 

For optimal use in treatment of human disease, the 

humanized antibody should be able to destroy T-cells in the 

body that express the IL-2 receptor. One mechanism by which 

antibodies may destroy target cells is antibody-dependent 

cell-mediated cytotoxicity, abbreviated AOCC (Fundamental 

Immunology, Paul, W., Ed., Raven Press, New York (1984), at 

pg. 681), in ~hlch the antibody forms a bridge between the 

target cell and an effector cell such as a macrophage that 

can lyse the target. To determine whether the humanized 

antibody and the original mouse anti-Tac antibody can mediate 

AOCC, a chromium release assay was performed by standard 

methods. Specifically, human leukemia HUT-102 cells, which 

express the IL-2 receptor, were incubated with 51cr to allow 

them to absorb this radionuclide. The hlJT-102 cells were 

then incubated with an excess of either anti-Tac or humanized 

anti-Tac antibody. The HUT-102 cells were next incubated for 

4 hrs with either a 30:1 or 100:1 ratio of effector cells, 

which were normal purified human peripheral blood mononuclear 

cells that had been activated by incubation for about 20 hrs 

with human recombinant IL-2. RelEase of 51cr, which 

indicated lysis of the target HUT-102 cells, was rneasurec a~d 

the background subtracted (Table 1). The results show ~~at 

at either ratio of effector cells, anti-Tac did not lyse a 

significant number of the target cells (less than 5%), ~~ile 

the humanized an~ibody did (more than 20%). Hence, the 

humanized antibody is likely to be more efficacious than the 

original mouse antibody in treating T-cell leukemia or o~~er 

T-cell mediated diseases. 
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TABLE l 

Percent 51cr release after ADCC 

Effector: Target ratio 

30:1 100:1 

Antibody 

Anti-Tac 4% < 1% 

Humanized 24% 23% 
anti-Tac 
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Although the present invention has been described 

in some detail by way of illustration and example for 

purposes of clarity and understanding, it will be apparent 

that certain changes and modifications may be practiced 

within the scope of the appended claims. 
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WE CIAIM: 

1. A method of designing a humanized 

immunoqlobulin (Ig) chain having one or more complementarity 

determining regions (CDR's) from a donor Ig and a frame~ork 

region from a human Ig, said method comprising: comparing 

the: framework or variable region amino acid sequence of the 

donor Ig with corresponding sequences in a collection of 

human Ig chains: and selecting to provide the human Ig 

framework one of the about three most homologous sequences 

10 from the collection. 

' 15 

20 

:5 

30 

35 

2. A method according to Claim 1, wherein the 

human Ig sequence is selected from a collection of at least 

about ten to twenty Ig chain sequences. 

3. A method according to Claim 1, wherein t~e 

human rg chain sequence selected has the highest homology in 

the collection to the donor Ig sequence. 

4. A method according to Claim 1, wherein the 

human Ig framework sequence selected is at least about 65~ 

homologous to the donor Ig framework sequence. 

s.· A method according to Claim 1, wherein ~~e 

immunoglobulin chain is a heavy chain. 

6. k raethod according to Claim 1, wherein the 

humanized Ig chain comprises a human constant region. 

7. An immunoglobulin comprising two light/heavy 

chain pairs, wherein at least one chain is designed in 

accordance with Claim 1. 
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S. A method of designing a humanized 

immunoglobulin chain having a framework region from a hu~an 

acceptor immunoglobulin and complementarity determinir.g 

regions (CDR's) from a donor immunoglobulin capable of 

!:Jinding to an antigen, said method comprising the steps ';)f 

substituting at least one human framework amino acid of ~he 

acceptor immunoglobulin with a corresponding amino acic from 

the donor immunoglobulin at a position in the immunoglobuli~s 

where: 

(a} the amino acid in the human framework region 

af the acceptor imrnunoglobulin is rare for said position ar.d 

tile corresponding amino acid in the donor immunoglobulin is 

common for said position in human immuno~lobulin seque~ces; 

or 

(b} the amino acid is immediately adjacent ~v cr.e 

of the COR's; or 

(c) the amino acid is predicted to have a sice 

chain atom within about 3A of the CDR's in a three­

dirnensional imrnunoglobulin model and to be capable of 

interacting with the antigen or with the CDR's of the 

humanized immunoglobulin. 

9. A method according to Claim S, wherein ~~e 

aumanized i:mrnunoglobulin chain comprises in addition to ~~e 

COR's at least three amino acids from the donor 

immunoglobulin chosen by criteria (a), (b) or (c) . 

10. A method according to Claim 9, wherein a~ 

Least one of the amino acids substituted from the donor is 

immediately adjacent a CDR. 

11. A ~ethod according to Claim 9, wherein said 

humanized immunoglobulin chain is a heavy chain. 

12. An irnrnunoglobulin comprising two light/heavy 

chain pairs, wherein at least one chain is designed in 

accordance w.i.th. Clai:n S. 
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13. An immunoglobulin according to Claim 12, ~hich 

is specifically reactive with an antigen at an affini~y of at 

least about 108 M-l or stronger. 

14. An immunoglobulin according to Claim 12, 

wherein the designed chain is a light chain comprising about 

214 amino acids. 

15. An immunoglobulin according to Claim 12, 

wherein the designed chain is a heavy chain comprising about 

10 446 amino acids. 
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16. A DNA sequence which upon expression encodes a 

humanized immunoglobulin chain according to Claim 1 or 

Claim 8. 

17. A met~od for improving the affinity of a 

humanized im.rnunoglobulin (Ig) to an antigen, by replaci~g 

amino acids of the human Ig framework with amino acids f~om 

the donor lg framework at positions where: 

(a) the amino acid in the human framework region 

of the first ir.ununoglobulin is rare for said position and ~he 

corresponding amino acid in the donor immunoglobulin is 

common for said position in human inununoglobulin seque~ces; 

or 

(b) the amino acid is immediately adjacent ~o C:1e >. 

of the CDR's; or 

(c) the amino acid is predicted to have a si:::e 

chain atom within about JA of the. COR's in a three-

dimensional immunoglobulin model and to be capable of 

interacting with the antigen or the CDR's of the humaoized 

immunoglobulin. 

18. A method according to Claim 17, wherein t~e 

additional amino acids comprise up to tnree amino acids, each 

of which is imrnedi~tely adjacent to one ~f the COR's in ~he 

~econd Ig. 
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19. A method according to Claim 17, wherein t~e 

additional amino acids comprise one amino acid immediately 

adjacent to a COR. 

20. A method according to Claim 17, wherein t~e 

S additional amino acids comprise at least two amino acics from 

the donor Ig which are predicted by modelling to be ca~a~le 

of interacting with the antigen or the CDR's. 

LO 
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21. A method according to Claim 20, wherein said 

two or more amino acids are predicted to be within about 3A 

of the donor Ig CDR's. 

22. A method according to Claim 17, wherei~ t~e 

humanized Ig has an affinity to the antigen within abou~ 2 to 

l fold of the donor Ig. 

23. A method according to Claim 17, wherein t~e 

antigen is a protein. 

24. A method of producing a· humanized 

immunoglobulin containing a heavy chain and a light chai~ 

designed in accordance with Claim 17, said method comprisi~g: 

culturing a host capable of expressing said ~eavy 

chain, said light chain, or both, under conditions sui~a=le 

for production of said chains; and 

recovering from the culture said humanized 

immunoglobulin. 

25. A polynucleotide composition comprising a D~A 

sequence coding for a humanized immunoglobulin designed :~ 

accordance with Claim 17. 

26. A method of producing an improved humanized 

inununoglobulin comprising expressing the polynucleotide 

composition of Claim 25. 
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27. A cell transformed with a polynucleotide 

composition according to Claim 25. 

28. A composition comprising a humanized 

immunoglobulin secreted by a cell line according to Clai~ 24. 
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DESIGNING IMPROVED HUMANIZED IMMUNOGLOBULINS 

ABSTRACT OF THE DISCLOSURE 

Novel methods for designing humanized 

imrnunoglobulins having one or more complementarity 

determining regions (CDR's) from a donor immunoglobulin and a 

framework region from a human imrnunoglobulin comprising :i~st 

comparing the framework or variable region amino acid 

sequence of the donor irnrnunoglobulin to corresponding 

sequences in a collection of human irnmunoglobulin chains, and 

salecting as the human immunoglobulin one of the more 

homologou3 sequences from the collection. Each humanized 

immunoglobulin chain may comprise about 3 or more amino acids 

from the donor immunoglobulin in addition to the CDR's, 

usually at least one of which is immediately adjacent to a 

CDR in the donor immunoglobulin. The heavy and light chai~s 

may each be designed by using any one or all three additicnal 

position criteria. When combined into an intact antibody, 

the humanized immunoglobulins of the present invention will 

be substantially non-imrnunogenic in humans and retain 

substantially the same affinity as the donor immunoglobulin 

to the antigen, such as a protein or other compound 

containing an epitope. 

WPSO/ POL/ PA9.PTO 
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TOWNSE:-<D ANO TOWNSEND Atty. Docket So. __ ,'"':'"':l""c""'._'._-..,_. _____ _ 

\'ERlflED STATDIEST !DECLARAT!ONl CLAl~ll1'G SMALi. ESTITY STATCS 

;J< CfR 1.9!0 •nd l.2~lcl 1-S~IALL B!JSINESS CO."CER.°" 

.·\fJph,·antor?att>ntPf'. ·=a~·;~- ''-..:een ar.d ~a:--~l~ s:;.11n Selick 

SPnal ~o.: •;o~ v,,.-: :ic.5 • :-~.J"' Filing Date: ?eor·1a:-·1 l 3. ~ 059 

rat.·nt :So.: lssued:_~----------------

For: 0E:51CHNG I"l?t>O'IED 'il.';'!A~iZ£D :.'!:'!UNOGLCSUL!NS 

I I :hp ownu of the small bu11nes.s conc!'m idenu!ied helow: 

lXXl an oHktal o( tte smaH buunesa concern tmpowttred to act on bPhaJf .Jf the concern tdPntlf1Pd h~low 

.".J.:OlE Of CO!'CER!' ':>'>()'?":.''<{ n:.-<:·r.v ';l~<:: C'JC 

.:..ODRESS Of CO:-;CERS.2.:.1' o~--~- '1-io10 

~!l~ A1tn ra;~rg~nJ~ OU1Qu 

r n .. r-E'hy df'('lare that the above 1dttntifi~ smaU busin"ss concern qualifies as a small buuneY concE.>rn u cief:ned tn l J 

CFR 121.3·15. and rtproductd in 37 CFR 1.9\d}. for purposes of pay1ng reduced fees und~r le<:tlon 411.a> and lhJ nf 

TltlP 35. l'nltPd Suus Code~ in that the number of employees of the concrrn. lnciudin~ :.hose ?f 1u a!!;!1.ltt-1. does :iot 

t•:t1,,:fl't"d 500 pt.>ISOnS. for purposes o( this Statement, t l) the number of employees of the busines.l C:QnC~r.': 1S : . .,t" a\·praile 

ovPr thf' pre-v1ous fiscal year o! the con"em of the pt>nons rmployed on a full·t1me. part~time vr •.ttmporary ha.sis d:.ir~:-;q 

~at..:h of the pay ?er.ads of the- riscil year. and (2) concern., ire aC!iliatH of each other v1dien e1'"htr. d1r~t::ty or ;:-.d~rPt:tly. 

on .. t.·on,·ern controls or has thr power to control the olt•..!r, or a third party or part:es control> or :-0 • .u :h~ p-0"•11tt-r !n 

rontrol both. 

t h .. rP~Y dedatt that t:lil;hU under contrac~ or !aw have b-e!-1?. <:ca',·.v!.yed ~o ;!:d /!:ma~:i.!w\t~ -~~!small b1.,;s:~t:n conc'!r:\ 

tdt"ntth~ above ...,nth rr~arc:i to ti\P invention. enu:lr~. 0:...>J."J1'l.:.JG ~~~ :iO:/:.D ~L;~.-:l:.~:..D 

I?!MIJNCGLOBULINS :-y : .. ,•~to"" 

r!l-·r r ·""'l'QQ~ :=~rl ;.;;i. ... ,..; ... =!""··~., -:::::~!~,..~ 

C<Xl the applicauon !il!d her•wtth 
[ 1 •?Pl•<•tton serial no. ______________ . Ciled _____________ _ 

l I patentno. issued _______________ _ 

If th~ r.,hu h~ld by the abo~e 1dP!"lti!i~ small busmes.s concern are not e:<clu:nve-, each mchndual. conrer:-1 <Jr Ot:Llrll· 

z.auon hav1n~ nghts. to the mvention u H1ted below• and no nghu to the mvention a.re h~id by any ?e~on. lJ~:if! :t-.lii 

th~ mventor. who could not quah!y as a smaU businns concern under 37 CFR l.9td) or ~y ar.y (:.,nce:-:i "";-.;c?\ .... -ouid 

not qua.hfy ~a small buunes.s concrrn under 37 CFR l.9~d) or a nonprofit organa.auon und~r 37 CFR 1.9•t1. 

·~QTE: S-tparate- venfi~ st.atemer.t.s are requi:'!d from itach named penon, concern or or~am:atton !",a•e:r.~ :-:~:-.!.s :o 

thr invention av•ning to their st.at us as. s.rna.H entitles. t3i CFR l. 27) 

~A~1E~-----------------~----------
-~----------­

ADDRESS __ ~-----~-~-----~-------- ---~-~-
( I l:SDlV:OL' AL l l 5~1ALL Bt:Sl:SC:SS COSCC.:R.°" 

:SA~IE ________ ~---------------------------------

AODRESS __ ~-~-~-------~~-~~-~-~~-~---~------
-~ 

I 1 !:SD!V!Dli,> L [ l SMALL BL'S!SESS CO!">CERS 

l a1:knowledge the duty to !ile. in :his application or patent. :i.oti!icauon of L"\)' chan~f' in Hatus :!'~i.;l:::i~ ::i !os; of 

•nutlt-ment to small 'ntity sutus pr.or to paying. or at the !ime of ?ay1n~. ~hP -earh~st of !i":P ;5s;..:e ~t~ •:lr J~Y 

ma1nt.Pnance fee due afttr the date on which status as a smail t>ntity is no ionlij;e! appropru.u. t3"7 CfR l.25i ~t 1 

[ ht!eby dedare that all statemenu made herein of my own knowledge are aue and !~3t aH ;:.3:e~t'na :r.tCt.> vn 

mfonn3tion :ind. beii_.f ar~ believed to be true: and fun.her that th-ese stat.tmenu were made w1th :~t i.::1o"'·ltC'"e- :~.Jt 

w1llful false sutemt-nts and :.hr hke so made are ;>unishable by fine or imprisonment. or both. unritr > .... ·:1or. 1001 v:· 

Titlf 18 or the L"nited States Code. and that such willful false sta~ments may jtOpardtZf' the \•altd1ty ·..;>( :~e l?P'm.·l~:on. 

any pat~nt 1uutni th~reon. or any patent to which th1S verified stat~rnent is d1.r~cted. 
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FIGURE 4 
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FIGU'RE 5 

HES12' AGCTI'CTAGATGGGATGGAGCTGGATCTTTCTCTTCCTCCTGTCAGGTACCGCGGGCGTG 
CACTC'!CAGGTCCAGCTTGTCCAGTCTGGGGCTGAAGTCAAGAAACCTGGCTCGAGCGTG 
AAGGTC 

F.ESll CCCAGTCGACGGATTAATATATCCAATCCATTCCAGACCCTGTCCAGGGGCCTGCCTTAC 
CCAGTGCATCCTGTAGCTAGTAAAGGTGTAGCCAGAAGCCTTGCAGGAGACCTTCACGCT 
CGAGCCAGG 

EES14 TATATTAATCCGTCGACTGGGTATACTGAATACAATCAGAAGTTCAAGGACAAGGCAACA 
' ATTACTGCAGACGAATCCACCAATACAGCCTACATGGAACTGAGCAGCCTGAGATC7GA~ 

GACA 

EES15 ATATCGTCTAGAGGTT':'TAA'.GGACTCA~CTGAGGAGACTGTGACCAGGGTTCCTTGGCCC 

CAGTAGTCAAAGACCCCCCCCCCTCTTGCACAGT~.ATAGACTGCGGTGTCCTCAGATCTC 
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FIGURE 6 
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JFnZ ~T.\AATTAGAAGCTTGGGAGC'!'TTGCCTGGC7TCTGCTGGTACCAGTGCATGTr.AC7TAT 

ACTTGAGCTGGCAGAGCAGGTTATGGTGACCCTATCCCCGACGCTAGCAGAGAG 

JFDl GCTCCCAAGc:'TCTAAT'!":'ATACCACATCCAACCTGGCTTCTGGAGTCCCTGCTCGCT:"C 

AGTGGC:.GTGGATCTGGGACCGAGTTCACCCTCACAATCAGCTCTCTGCAGCCAGATGAT 

TTC 
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FIGURE 7 
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Patent Docket P0709Pl 

JN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Group Art Unit: 1642 

Paul J. Carter et al. Examiner: J. Reeves 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED :);;t. 
ANTIBODIES 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

03/26/1999 TGRAY1 00000002 070630 08146206 

01 FC· tC6 Assistant Commissioner of Patents 
. w&~1'2fn. D.C. 20231 

Sir: 

Applicants submit herewith patents. publications or other information (attach~d hereto and 

listed on the attached Form PT0-1449) of which they are aware. which they believe may be 

material to the examination of this application and in respect of which there may be a duty to 

disclose in accordance with 37 CFR § 1.56. 

This Information Disclosure Statement: 

(a) O accompanies the new patent application submitted herewith. 37 CFR § l .97(a). 

(b) O is filed within three months after the filing date of the application or within three 
months after the date of entry of the national stage of a PCT application as set forth 
in 37 CFR§ 1.491. 

(c) 0 as far as is known to the undersigned. is filed before the mailing date of a first Office 
action on the merits. 

(d) O is filed after the first Office Action and more than three months after the application's 
filing date or PCT national stage date of entry filing but. as far as is known to the 
undersigned, prior to the mailing date of either a final rejection or a notice of 
allowance, whichever occurs first, and is accompanied by either the fee ($240) set 
forth in 37 CFR § l. l 7(p) or a statement as specified in 37 CFR § l .97(e), as checked 
below. Should any fee be due, the U.S. Patent and Trademark Office is hereby 
authorized to charge Deposit Account No. 07-0630 in the amount of $240.00 to cover 
the cost of this Information Disclosure Statement. Any deficiency or overpayment 
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should be charged or credited to this deposit account. A duplicate of this sheet is 
enclosed. 

(e) O is filed after the mailing date of either a final rejection or a notice of allowance, 
whichever occurred first. and is accompanied by the fee ($130) set forth in 37 CFR 
§ 1.170) and a statement as specified in 37 CFR § l.97(e), as checked below. This 
document is to be considered as a petition requesting consideration of the 
information disclosure statement. The U.S. Patent and Trademark Office is hereby 
authorized to charge Deposit Account No. 07-0630 in the amount of $130.00 to cover 
the cost of this Information Disclosure Statement. Any deficiency or overpayment 
should be charged or credited to this deposit account. A duplicate of this sheet is 
enclosed. 

(f) (x) is filed after the mailing date of a final rejection, but a request to withdraw the 
finality thereof under 37 CFR § l .129(a) was submitted on August 24, 1998. The U.S. 
Patent and Trademark Office is hereby authorized to charge Deposit Account No. 
07-0630 to cover the cost of this Information Disclosure Statement in the event that 
any fees are due. A duplicate of this sheet is enclosed. 

(If either of boxes (d) or (e) is checked above, the following statement under 37 CFR § l .97(e) 

may need to be completed.) The undersigned states that: 

O Each item of information contained in the information disclosure statement was 
cited in a communication mailed from a foreign patent office in a counterpart 
foreign application not more than three months prior to the filing of this information 
disclosure statement. 

O No item of information contained in this information disclosure statement was cited 
in a communication mailed from a foreign patent office in a counterpart foreign 
application and, to the knowledge of the undersigned after making reasonable 
inquiry, was known to any individual designated in 37 CFR §l .56(c) more than three 
months prior to the filing of this information disclosure statement. 

A list of the patent(s) or publication(s) is set forth on the attached Form PT0-1449 (Modified). 

A copy of the items on PT0-1449 is supplied herewith: 

(x) each O none O only those listed below: 

A concise explanation of relevance of the items listed on PT0-1449 is: 

(x) not given 

O given for each listed item 

O given for only non-English language listed item(s) (Required) 

O in the form of an English language copy of a Search Report from a foreign patent 
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office, issued in a counterpart application, which refers to the relevant portions of 
the references. 

The Examiner is reminded that a "concise explanation of the relevance" of the submitted 

prior art "may be nothing more than identification of the particular figure or paragraph of the 

patent or publication which has some relation to the claimed invention," MPEP §609. 

While the information and references disclosed in this Information Disclosure Statement may 

be "material" pursuant to 37 CFR § l .56, it is not intended to constitute an admission that any patent, 

publication or other information referred to therein is "prior art" for this invention unless specifically 

designated as such. 

In accordance with 37 CFR § l .97(g), the filing of this Information Disclosure Statement shall 

not be construed to mean that a search has been made or that no other material information as 

defined in 37 CFR § l .56(a) exists. It is submitted that the Information Disclosure Statement is in 

compliance with 37 CFR § l .98 and MPEP §609 and the Examiner is respectfully requested to consider 

the listed references. 

Date: January 29, 1999 

l DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

By: --l.L-=-41i....:__~~~---­
Wendy M. Lee 
Reg. No. 40,378 
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~ED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

Group Art Unit: 1642 

Examiner: J. Reeves 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
C) 
;:o 

\.0 J~; 
t.Q .. ~ 
:x ...... 
:t:;. 0 
::v n·. 

Assistant Commissioner of Patents 0 .1-;(_ .. • ~ 

c: 
• ~i 

O"\ r· .... Washington, D.C. 20231 v 03/26/1999 TGRAY1 00000003 070630 08146206 .. 
S
. ,_.. -0 ,_ ' < 

01 FC:126 1r: 240.00 CH ro :JJ: ,, .. -; 

Applicants submit herewith patents, publications or other information (attache~he~o d~~~: 
~ h.· 

listed on the attached Form PT0-1449) of which they are aware, which they believe Tfiay-be 
L,> 

material to the examination of this application and in respect of which there may be a dur?to 

disclose in accordance with 37 CFR § 1.56. 

This Information Disclosure Statement: 

(a) O accompanies the new patent application submitted herewith. 37 CFR § l .97(a). 

(b) O is filed within three months after the filing date of the application or within three 
months after the date of entry of the national stage of a PCT application as set forth 
in 37CFR§1.491. 

(c) O as far as is known to the undersigned, is filed before the mailing date of a first Office 
action on the merits. 

(d) O is filed after the first Office Action and more than three months after the application's 
filing date or PCT national stage date of entry filing but, as far as is known to the 
undersigned, prior to the mailing date of either a final rejection or a notice of 
allowance, whichever occurs first, and is accompanied by either the fee ($2402 set 
forth in 37 CFR § l. l 7(p) or a statement as specified in 37 CFR § l .97(e), as checked 
below. Should any fee be due, the U.S. Patent and Trademark Office is hereby 
authorized to charge Deposit Account No. 07-0630 in the amount of $240.00 to cover 
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the cost of this Information Disclosure Statement. Any deficiency or overpayment 
should be charged or credited to this deposit account. A duplicate of this sheet is 
enclosed. 

(e) O is filed after the mailing date of either a final rejection or a notice of allowance, 
whichever occurred first, and is accompanied by the fee ($130) set forth in 37 CFR 
§ 1.17(i) and a statement as specified in 37 CFR § l .97(e), as checked below. This 
document is to be considered as a petition requesting consideration of the 
information disclosure statement. The U.S. Patent and Trademark Office is hereby 
authorized to charge Deposit Account No. 07-0630 in the amount of $130.00 to cover 
the cost of this Information Disclosure Statement. Any deficiency or overpayment 
should be charged or credited to this deposit account. A duplicate of this sheet is 
enclosed. 

(f) (x) is filed after the mailing date of a final rejection, but a request to withdraw the 
finality thereof under 37 CFR § l. l29(a) was submitted on August 24, 1998. The U.S. 
Patent and Trademark Office is hereby authorized to charge Deposit Account No. 
07-0630 to cover the cost of this Information Disclosure Statement in the event that 
any fees are due. A duplicate of this sheet is enclosed. 

(If either of boxes (d) or (e) is checked above, the following statement under 37 CFR § l .97(e) 

may need to be completed.) The undersigned states that: 

O Each item of information contained in the information disclosure statement was 
cited in a communication mailed from a foreign patent office in a counterpart 
foreign application not more than three months prior to the filing of this information 
disclosure statement. 

(x) No item of information contained in this information disclosure statement was cited 
in a communication mailed from a foreign patent office in a counterpart foreign 
application and, to the knowledge of the undersigned after making reasonable 
inquiry, was known to any individual designated in 37 CFR § l .56(c) more than three 
months prior to the filing of this information disclosure statement. 

A list of the patent(s) or publication(s) is set forth on the attached Form PT0-1449 (Modified). 

A copy of the items on PT0-1449 is supplied herewith: 

{x) each O none O only those listed below: 

A concise explanation of relevance of the items listed on PT0-1449 is: 

(x) not given 

O given for each listed item 

O given for only non-English language listed item(s) (Required) 
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0 in the form of an English language copy of a Search Report from a foreign patent 
office, issued in a counterpart application, which refers to the relevant portions of 
the references. 

The Examiner is reminded that a "concise explanation of the relevance" of the submitted 

prior art "may be nothing more than identification of the particular figure or paragraph of the 

patent or publication which has some relation to the claimed invention," MPEP §609. 

While the information and references disclosed in this Information Disclosure Statement may 

be "material" pursuant to 37 CFR § l .56, it is not intended to constitute an admission that any patent, 

publication or other information referred to therein is "prior art" for this invention unless specifically 

designated as such. 

In accordance with 37 CFR § l .97(g), the filing of this Information Disclosure Statement shall 

not be construed to mean that a search has been made or that no other material information as 

defined in 37 CFR § l .56(a) exists. It is submitted that the Information Disclosure Statement is in 

compliance with 37 CFR § l .98 and MPEP §609 and the Examiner is respectfully requested to consider 

the listed references. 

Date: March+ 1999 

l DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

Respectfully submitted, 

rirr&tbc By: 1 ) 
· · endy M. Lee 

Reg. No. 40,378 
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APPLICATION NO. FILING DATE 

08/146,206 11/17/93 

GENENTECH, INC. 
1 r:•NA vJAY 

UNITED STA. DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

CARTER P 7o·:w1 

HM22/0329 I EXAMINER 

REEVES, .J 

SOUTH SAN FRANCISCO CA 94080-4990 · ART UNIT PAPER NUMBER 

1642 

DATE MAILED: 1):3/29/99 

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

Commissioner of Patents and Trademarks 

PT0-90C (Rev. 2/95) 
1- Fiie Copy 
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• Application No. 

08/146,206 
• Applicant(s) 

Carter et al 

Office Action Summary Examiner 

Julie E. Reeves, Ph.D. 
Group Art Unit 

1642 

!XI Responsive to communication(s) filed on _A"""'u_..g._2~6,.__1.;;;,.9.;;;..9"""""8 _____________________ _ 

0 This action is FINAL. 

0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 

in accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 O.G. 213. 

A shortened statutory period for response to this action is set to expire zero month(s), or thirty days, whichever 

is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 

application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 

37 CFR 1.136{a). 

Disposition of Claims 

!XI Claim(s) _;_4.;;;,.3_-1....::2"""8'------------------------ is/are pending in the application. 

Of the above, claim(s) -------------------- is/are withdrawn from consideration. 

D Claim(sl is/are allowed. 
---------------------------~ 

D Claim(s) is/are rejected. 
---------------------------~ 

D Claim(s) is/are objected to. 

!XI Claims 43-128 are subject to restriction or election requirement. 
---------------------

Application Papers 

D See the attached Notice of Draftsperson's Patent Drawing Review, PT0-948. 

D The drawing(s) filed on ________ is/are objected to by the Examiner. 

D The proposed drawing correction, filed on is []ipproved Olisapproved. --------
0 The specification is objected to by the Examiner. 

0 The oath or declaration is· objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

0 All 0 Some* D None of the CERTIFIED copies of the priority documents have been 

D received. 

D received in Application No. (Series Code/Serial Number) ---------
0 received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 

*Certified copies not received: --------------------------------
0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119!e). 

Attachment(s) 

D Notice of References Cited, PT0-892 

D Information Disclosure Statement(s), PT0-1449, Paper No(s). 

!XI Interview Summary, PT0-413 \)~ ( ~ <-f.3 · 
0 Notice of Draftsperson's Patent Drawing Review, PT0-948 

0 Notice of Informal Patent Application, PT0-152 

----

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES ---

U. S. Patent and Trademark Office 

PT0-326 (Rev. 9-95) Office Action Summary Part of Paper No. 48 
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Application/Control Number: 08/146,206 

Art Unit: 1642 

1. Restriction is required under 35 U.S.C. 121 and 372. 

• 
Page2 

2. This application contains claims directed to more than one species of the generic 

invention. These species are deemed to lack unity of invention because they are not so linked as 

to form a single general inventive concept under PCT Rule 13 .1. 

The species are as follows: 

Species A: 4L 

Species B: 38L 

Species C: 43L 

Species D: 44L 

Species E: 46L 

Species F: 58L 

Species G: 62L 

Species H: 65L 

Species I: 66L 

Species J: 67L 

Species K: 68L 

Species L: 69L 

Species M: 73L 

Species N 85L 

Species 0: 98L 
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Application/Control Number: 08/146,206 

Art Unit: 1642 

Species P: 2H 

Species Q: 4H 

Species R: 36H 

Species S: 39H 

Species T: 43H 

Species U: 45H 

Species V: 69H 

Species W: 70H 

Species X 74H 

Species Y 75H 

Species Z: 76H 

Species AA: 78H 

Species BB: 92H 

Species CC: noncovalently binds antigen directly 

Species DD: interacts with a CDR 

• 
Page3 

Species EE: comprises a glycosylation site which affects the antigen binding or affinity 

of the antibody 

Species FF: participates in the VL-VH interface by affecting the proximity or 

orientation of the VL and VH regions with respect to one another. 

Species GG 24H 
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Art Unit: 1642 

Species HH 73H 

Species II 76H 

Species JJ 78H 

Species KK 93H 

• 
Page4 

Applicant is required, in reply to this action, to elect a single species to which the claims 

shall be restricted if no generic claim is finally held to be allowable. The reply must also identify 

the claims readable on the elected species, including any claims subsequently added. An argument 

that a claim is allowable or that all claims are generic is considered non-responsive unless 

accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration of claims 

to addit~onal species which are written in dependent form or otherwise include all the limitations 

of an allowed generic claim as provided by 3 7 CFR 1.141. If claims are added after the election, 

applicant must indicate which are readable upon the elected species. MPEP § 809.02(a). 

3. The claims are deemed to correspond to the species A-BB listed above in the following 

manner: Claims 47-70 and claims 76-103 are limited to one of Species A-BB, respectively. 

Claims 107-110 are limited to one of the species CC-FF, respectively. 

The following claim(s) are generic: 

Claims 43-46, 71-75, 104-105 are generic for Species A-BB. 

Claims 106, 111-114, 128 are generic for Species CC-FF. 
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Art Unit: 1642 

Claims 115-118, 124-126 are generic for Species GG-KK 

4. The species listed above do not relate to a single general inventive concept under PCT 

Rule 13.1 because, under PCT Rule 13.2, the species lack the same or corresponding special 

technical features for the following reasons: each of the particular amino acid substitution 

positions recited in Species A-BB or GG-KK or each of the functional definitions of amino acid 

substitution changes recited in Species CC-FF result in different primary amino acid structure 

which would result in different secondary, tertiary, and quaternary structure yielding a protein 

with different biological, physiological and immunological properties, including different 

immunogenicity and antigen binding functions. Further, species EE, for example, recites the 

addition of a glycosylation site, which would involve the presence of a carbohydrate moiety and 

its affect on amino acid structure. The examination of all species would require the consideration 

of different patentability issues. 

Applicant is advised that the reply to this requirement to be complete must include an 

election of the invention to be examined even though the requirement be traversed (3 7 

CFR 1.143) . 

. 5. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
. . 

inventorship must be amended in compliance with 37 CFR l.48(b) if one or more of the currently 

named inventors is no longer an inventor of at least one claim remaining in the application. Any 

amendment of inventorship must be accompanied by a petition under 3 7 CFR l .48(b) and by the 

fee required under 37 CFR l.17(i). 
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Art Unit: 1642 

6. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Julie E. Reeves, Ph.D. whose telephone number is (703) 308-7553. 

Julie E. Reeves, Ph.D. 
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• 
Interview Summary 

Application No. 

08/146,206 

Examiner 

• Applicant(s) 

Julie E. Reeves, Ph.D. 

All participants (applicant, applicant's representative, PTO personnel): 

Carter et al 

Group Art Unit 

1642 

( 1) Julie E. Reeves, Ph.D. 

(2) Wendy Lee 

(3)~~~~~~~~~~~~~~~~~~-

(4)~~~~~~~~~~~~~~~~~~-

Date of Interview ______ J;;_a;;_n_l.._, _1-'-9-'-9-'-9 _____ _ 

Type: !XI Telephonic D Personal (copy is given to D applicant D applicant's representative). 

Exhibit shown or demonstration conducted: D Yes !XI No. If yes, brief description: 

Agreement D was reached. !XI was not reached. 

Claim(s) discussed: """"a_ll""'p""'e;.._n...;;.d_in ...... g.__ _________________________________ _ 

Identification of prior art discussed: 
none 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: 

Applicant indicated that they intend to file a supplemental amdt. 

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render 
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable 
is available, a summary thereof must be attached.) 

1. D · It is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE 
LAST OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP 
Section 713.04). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH 
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. 

2. D Since the Examiner's interview summary above (including any attachments) reflects a complete response to 
each of the objections, rejections and requirements that may be present in the last Office action, and since the 
claims are now allowable, this completed form is considered to fulfill the response requirements of the last 
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above 

is also checked. n _ fl • ,.-®#~~ 

rx \lJ2--.~ ':.~~~ 
v- ' ~~VJ" 

' ~~ 
Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. 

U. S. Patent and Trademark Office 

PT0-413 (Rev. 10-95) Interview Summary Paper No. 43 
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Official Document - GENENTECH, INC. 

1 DNA W'!)'. Sourh San Franruco, CA 94080-4990 Tel: 650-225-7039 FM: 650-952-9881 

FAX fRANSMISSlON COVER SHEET 

Dute: April 9, 1999 

To: E.raminer /. Rttvc~ Groi.pAn Unu: 1~2 ef US PTO 

Fax; (703)308-+i26 

.&: U.S. Sa. No 081146,206 filtd Novmzbcr J 7, 1993 (Arrornry Docur No.: P07U9Pl) 

Sen.du: W,-ndyM. ue 

C£RTIFICATION OE E.t1CS1MIU TRllNSMIS.'>JON 

J her.by «rrtjy rJ.at thl> l"'P"" btintflll"fi1nilc u.msmintd"' th< Parrnr """ T~llli&maTi: Ofjlct on r/u dare ;lw>m htww. 

Mn Stfll<lli 

YOU SHOULD R£C£l\IE 2 PAGES. JNCLUDJNG THIS COVER SHEET IF YOU DO NOT RECEIVE ALL THE PAGES. PL£'\SE 

- CALL 650-225-lOj'J 

Cumments: 
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Parenr Docker P0709Pl er 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ~ lf1 
1n re Application of Group Art Unit: l 042 

Paul J. Carter er al. Examiner: J. Reeves 

Serial No.: 08/146.206 ,. 

Filed: November 17. 1993 

For: METHOD FOR MAKING HUMANIZED '. 

ANTIBODIES 

Response to Restriction Reauiremem 

AssistonT Commissioner of Patenrs 

Washington. D.C. 20231 

Sir: 

.. 

.··. 

Responsive to the Office Action dated March 29, 1999 and pursuant to the telephonic conversation 

Detween the undersigned and Examiner Reeves of tOday's date, Applicants hereby elect the species 

78H C-Species AA" and-Species JS'), with traverse. Claims readable on the electea species include 

claims 72-75, 102, 104. 105. 115-118, 122 and 124·127. Applicants traverse the restnction 

requirement to the extent that 37 CFR 1.129{b)(1) states that in apphcations such as the present 

application {which had been pending for at least three years as of June B. 1995 taking into account 

reference made in the applicatton under35 USC 12010 USSN 071715,272 filed June 14, 1991). Mno 

requirement for resuict1on or for the filing of divisional applications shall be made or maintained in 

the application after June 8, 1995·. 

Date: April 9, 1999 

1 DNAWay 
So. San Francisco, CA 94080·4990 
Pnone: {650) 225-1994 
Fax: (650) 952-9881 
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Patent Docket P0709Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Group Art Unit: 1642 

Examiner: Julie Burke 

COMMUNICATION 

JUL 1 Z001 

TECH CENTER 1600/2900 

As requested by Examiner Julie Burke enclosed is the specification for USSN 

07 /71 5, 27 2 (now abandoned) which is the priority document for the above-identified patent 

application. 

Date: June 9, 1999 

1 DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

:::mt~· 
Wendy . Lee 
Reg. No. 40,378 

Revised 110/11/951 

\ 
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~~~~~~~~~~~~~~~.~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I Application No. Apµ1 ... ant(sl 

08/146,206 Carter et al 
Interview Summary Examiner Group Art Unit 

Julie E. Burke, (Reeves), Ph.D. 1642 

All participants (applicant, applicant's representative, PTO personnel): 

(11 Julie E. Burke, (Reeves), Ph.D. 

(2) Wendy Lee 

(3)~~~~~~~~~~~~~~~~~~-

(4)~---------------~ 
16 Jul 1999 

Type: IX! Telephonic 0 Personal (copy is given to 0 applicant 0 applicant's representative). 

Exhibit shown or demonstration conducted: D Yes !XI No. If yes, brief description: 

Agreement 1j was reached. !XI was not reached. 

Identification of prior art discussed: 
none in detail 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: 
Examiner phoned to say the claims 43-44, 46-73, 75-105, 115-127 are in condition for allowance; claims 45, 74, 717 
are objected to for not further limiting the independent claims; claims 111-112 are double patenting with claims reciting 
the VH subgroup Ill heavy chain consensus region, as allowed in 081437,642, accordingly a terminal disclaimer is 
necessary for the allowance of claims 111-112; claims 106-110, 113-114 and 128 need further prosecution. Applicant 
elected to not procede with the allowance at this time. A supplemental amdt will be filed today and an interview has 
peen scheduled 23rd August. 

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render 
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable 
is available, a summary thereof must be attached.) 

1. : ; It is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE 
LAST OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP 
Section 713.04). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH 
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. 

2. ! _; Since the Examiner's interview summary above (including any attachments) reflects a complete response to 
each of the objections, rejections and requirements that may be present in the last Office action, and since the 
claims are now allowable, this completed form is considered to fulfill the response requirements of the last 
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above 
is also checked. 

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. 

~~· 
~~er No.~--

U. S. Patent aod Trademark Office 

PT0-413 (Rev. 10-95) Interview Summary 
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1 ~~Irr Official Document • GENENTECH, INC. 

1 DNA Wuy, South San Francisco. CA 94080-4990 Td: 650-225-7039 Fox: 650-952-988 l 

FAX TR.ANSMISSTON COVER SHEET 

Date: July 16. 1999 

To: Examiner Julie Bwrke Group Art Unir: 1642 of US PTO 

Fa:r.:: (703) 308-4426 

Re: US. Ser. No 081146.206 filed Nu.-emt>er 17. 1993 ( Alturn.ey Docket No.: P0709P I I 

Sender: Wendy M. Lee 

CE8TIF1C41'10N OF.f'ACSlMIµ: TNANSMlSStON 

I lte"' ceni1• llttll rhi• paper Is being facsimile tran!mirred lo tit<: Port<nr and Troderrtark Ofjica o" lit~ dare'"°"'" bcfL>..,. 

end ~e 

7116199 

Sigt1a.ture /)alt' . 

YOU SHOULD RECEJVF. 2 PACE(SJ. INCLU/JINC THIS COVER .SH££T. IF YOU DO NOT RECF::IVE ALI. THE PAGr:s. 

PLt:.ASE CAl.L 650-125-7030 

Comments: 

~ dcx"urrll:1Uf otcomp.1n1i11S' lhi& f.)~•m11c 1T.UU111i.,il''1'1 ~•')hTlli~ inf1..•1111."lri.,,, 'l?cm CC::.Nt:r1rn~:r.":1-&. INC". whi.;n 1~ .;o"(iJi,:111if'I M j:'Fl••h:j':•~ Thi~ ii1rQrm1uion ~ h'ti:Nkd Ol\l) fr1r '~ .r,,_11 .. 111•..al 

or c:n1il,. n~u...::t1 ~n <l'l1:11rnnsf"'liui'-"L• ~lt:Ct. lfy~· :i~ ni>•. •I'll.: ;,.ren&:.:t n:.:ip;,.,,.,, he Q\\·~ro 1h:11 ~'·':< ~11~lo:;1.1n.:. ~o 1~)''""E· dhlril'11'1M. ur vtc. ,.,,· ,.,.~ c • .m11.~•ili ~~fthio 13~~~, •nron11:1111'11l i: st:"'i\.'11)' 

1'lf'1)h;biU.:d. Jf )'Gtl h:ive n.;tXi.VC'4 lflil foC!i;"lih,: ;II i:"fl'OI'. plC"n!OC "Ulir)· L•i f:\)' 1r.l.:.rhun1.: llTI!llt•i1:ncl) :..> lllOT lilo'C' • .;.;;in ;,h''l".J1lZC" irir lhC J"Cll!m o( lll.: Oi1~if\~I c.U..•tJl)l~l'llS IU 1J::111'1rh1 U'le n.:t.r..•/•"'"IUiC'T'I 

of 11...:ll' '0 rhc in~ntto.:J 1't.x=tp•c:'11. • 
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VcriW~ '{--
. 

Patem Docket P0709Pl 

IN THE UNJTED ST ATES PATENT AND TRADEMARK OFFICE { { ! b F:°t1 

~n re Application of Group Art Unit: 164'.! 

Paul J. Carter et al. E~amincr: J. Burke 

Serial No.: 081146.206 

Filed: November 17, 1993 

For: METHOD FOR MAKING 

HUMANIZED ANTIBODIES 

SUEP.!..-· •rn- "' ·~ 

Assistant Commissioner of Patents 

Washington, 0.C. 20231 

Sir: 

Further to the Supplemental Amendment dated January 15, 1999. please amend the 

present application as follows: 

IN THE CLAIMS: ../ J' 
In line 3 of claims 43 and 115, please replace "further comprising an" with ··further 

comprising a Framework Re7on (FR)··. · 

In line 4 of claim 7Z' please replace "further comprises an" with ··further comprises a 

Framework Region (FR)--. 

REMARKS 

For claim precision, claims 43. 72 and l 15 now refer to a Framework Region (FR) 

substitution. which provi.des anticedence for Framework Region {FR) in the claims which 

depend thereon. 

Date: July 16. 1999 

1 DNA Way 
So. San Francisco. CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952·9881 

Respectfully submitted. 

'";~'Ffl~· '.NC 
By: Jw__~ 

wu:-e~nd~y-:-:M~.7L_e_e~~~~~~
~ 

Reg. No. 40.378 

c-;t 
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"'"""tr T-274 P. 02/04 F-301 

Pacenc Dockec 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Paul J. Cart:er ec al. 

For: 

No.; 08114€,206 

November 17, 1993 

METHOD FOR MAKI~G HUMANIZED 
ANTIBODIES 

Group Arc Onie: 1644 

Examiner: Julie Burke 

rf 
I 

I 
\ 

SUPPI.DmNTAL AMENDMENT 

Assisi:anL Com.~issioner of ?acencs 
Washingt:on, D.C. 20231 

Sir: 

Further -co the Supplemen-cal Amenarnenc dat:ed July 16, 1999, please 
amend i:he preseni: applicat:ion as follows: 

IN THE CI.AIMS:/ 
/ 

can" claims 
/ 

106-112, withoui: pre)udice. 

·0 ~=~J.__. 
--- /-)? i~.sert: -- , 

/ Please 

·v . 
,·v£ 

/~ .. ~~ 
about: 3-fold ~d)p~ 

___)· 
(~claim 113, line 9, afi:er "one anocher", please 
(!~ ,~~erein i:he humanized variant binds antigen up i:o 
/t:'~more i:i;hcly i:han i:he parent antibody binds anLigen--. 

J}ft:;~t . 
'l/~'"/'in claim 114, line l, please delece "at: leasi:'·. 

1.J 
) 

In claim 128, }ine 7, please inserc --up i:o abouc 3-fold-- before 
"more t:ight:ly''. 
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08/H6, 206 

REMARKS 

The undersigned confirms hav1ng mec wich Examiners Burke and 
Feisee in the interview August 23, 1999, and taKes this 

opportunicy co thank chem for the courtesies extended in that 
1nterview. 

As requested by Exam1ner Burke in the above interview, cla1ms 
113 and 128 have been revised, for claim precision, to refer 
to che humanized variant wnich binds antigen up co abouc 3-
fold better than the parent antibody. Claims 113-114 and 128 
have been revised herein xn order to facilitate allowance of 
the present application and without acquiescing in any 

rejection. Basis for the revisions of these claims is found 
on at lease page 70, lines 31-32 ana in Table 3 on page 72. 

Aside from humani~ed anc1-HER2 variants huMAb4D5-6 and 

huMAb4D5-8 1n the present application, it is noced that 

humanized Ml95 has an affinity which is about 3-fold bercer 

chan the parent antibody as recited in claim 128 !see first 

line on page 1153 of Co er al. J. Imn1unol. 148: 1149-1154 
( 1992 i (of record); and Caron et: al. Cancer Research 52: 6761-
6767 ( 1992 > (of record) J. 

To avoid the obviousness-type double pa.tenting rejection of 

claim 111 over claim 47 of co-pending application USSN 

08/437,642, Applicants have cancell~d claims 111-112 herein, 

withou~ preJudice to filing a continuing application directed 
tr.are-co. In addition, in order to simplify prosecution, and 
without acqu1escing in any ObJeccion or rejection, claims 
106-110 have been cancelled. Applicants reserve the right co 

2 
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08/146, 206 

file a continuing application directed ro claims 106-110. 

Examiner Burke suggested thar claims 45, 74 and 117 be 
cancelled as nor further limiting the independent claims on 
which they depend. The undersigned pointed out that, due to 
the use of the "comprising" language, claims 43, 72 and 115 
clearly encompass humanized antibody variable domains or 
antibodies with one or more Framework Region {FR) 
substitutions, wherein at leasr one of those FR substitutions 
is set forth in the group of sites in rhe claims. Hence, 
claims 45, 74 ~nd 117 are furrn~r limi~ing and need not oe 
cancelled. The Examiner then asserted that, without an upper 
li1uit on the number of FR substitutions, independent claims 
43, 72 and 115 could read on a prior art antibody with an 
intact murine variable domain. Applicants respectfully 
s~bmit, in this regard, that given that these claims are 
directed to a "humanized" ant:ibody 1.1ariable demo.in or 
an~ibody, it is apparen~ ~hat ~he claims cannot encompass 
antiboaies with in~ac~ murine variable domains. This is 
apparen~ from page 2, lines 29-34 and page 10, lines 27-31. 

Da~e: August ~, 1999 

l DNA Way 
So. San Francisco, CA 94080-4990 
Phone: (650J 225-199':! 
Fax: (650) 952-9881 

3 

Wendy M. Lee 
Reg. No. 40,378 
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APPLICATION NO. FILING DATE 

08/1 6,206 11/17/93 

I 
GENENTECH, INC. 
1 DNA WAY 

{ 

UNITED ST,3 DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

CARTER p 709P1 

HM22/1124 EXAMINER 

BURKE, .J 

SOUTH SAN FRANCISCO CA 94080-4990 ART UNIT PAPER NUMBER 

1€.42 

DATEMAILED: 11/24/99 

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

Commissioner of Patents and Trademarks 

-/ 
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0::::1146, 206 11/17/9:3 

SERIAL NUMBER I FILING DATE I 
~1 1 •rL -

;<' - ......... 

1 DNA WAY 

pro'"' 'j .. • * 
\ I 

" .... fEH 

' • 
UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

0 A/FCE-1994 
p 709P1 Vf> 

FIRST NAMED APPLICANT I ATTORNEY DOCKET NO. 

HM22/1124 
.t:ll...ll"'it'·.t:., ._I 

SOUTH SAN FRANCISCO CA 94080-4990 EXAMINER 

1642 

ART UNIT I PAPER -
.L~s7 

.. 

DATE MAILED: 

Please find below a communication from the EXAMINER in charge of this application 
Commissioner of Patents 

1. Please see attachment. 

2. Any inquiry concerning this communication should be directed to Examiner 
Julie E. Burke, nee Reeves, Ph.D, Art Unit 1642, whose telephone number 
is (703} 308-7553. 

\ 
\ 

I 
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Application/Control Number: 08/146,206 Page 2 

Art Unit: 1642 

/l+b.cl~~ 
BE'f1\ILEB AC'fl6N 

1. Since this application is eligible for the transitional procedure of 37 CFR l.129(a), and the 

fee set forth in 3 7 CFR 1.17 ( r) has been timely paid, the finality of the previous Office action is 

hereby withdrawn pursuant to 37 CFR 1.129(a). Applicant's second submission after final filed on 

8/26/98 has been entered. 

2. The amendment to claim 113, filed 8/30/97 as Amendment L, Paper no 54 is not in 

compliance with 37 CFR 1.121 because more than five words are included in the amendment to 

the claim. 

3. The application is not in compliance with the Sequence Requirements for the reasons set 

forth on the attached raw sequence listing error report. In brief, the application contains a new 

paper copy of the sequence listing containing 30 sequences, which was added by amendment G 

filed 10/7 /97. The computer readable form of the sequences filed on the same day has only 26 

sequences. Therefore the statements on page 3 of Paper no 32 filed 10/7/97 that the paper copy 

and computer readable form are the same is not sufficient. Additionally, it is not clear which new 

sequences have been added to the application, whether these sequences are new matter or 

whether the new sequences have unique SEQ ID NO:s. 

4. Since the above-mentioned reply appears to be bona fide, and (I) in order to allow 

applicant the opportunity to amend the claims as they intend and (2) to complete the application 

with regards to Sequence Requirements, applicant is given a TIME PERIOD of ONE (1) 

MONTH or THIRTY (30) DAYS, from the mailing date of this notice, whichever is longer, 
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Application/Control Number: 08/146,206 

Art Unit: 1642 

• 
within which to supply the omission or correction in order to avoid abandonment. 

EXTENSIONS OF THIS TIME LIMIT MAY BE GRANTED UNDER 3 7 CFR 1. l 36(a). 

5. In an interest to complete the record of which papers have been entered in to the 

application, the following section is enclosed. 

6. Claims 1-8, 10-12, 15 and 22-42 have been canceled and claims 43-114 added by 

Amendment H filed 9/26/98 as paper no 39 along with the Shale Declaration under 1.132. 

Page 3 

7. Claims 43, 72, 104-106 and 112 have been amended by Amendment I, filed 11/6/98 as 

paper no 42. 

8. Claims 43-44, 72-73, 104-106, 113-114 have been amended and claims 115-128 added by 

Amendment J filed 1/15/99 as Paper no 44. 

9. Claims 43 and 72 have been amended By amendment K filed 7116/99 as paper no 51. 

10. Claims 106-112 have been canceled, claims 114 and 128 amended by amendment L field 

8/30/99 as paper no 54. Please note in view of the noncompliance with 37 CFR 1.121, the 

amendment to claim 113 has not been entered. 

11. Claims 43-105, 113-128 are pending and under examination. 

12. It is noted that the Restriction Requirement set forth in Paper no 48 mailed 3/29/99 has 

been withdrawn in view of the arguments set forth in Paper no 49 filed 4/9/99. 

13. Once the application is in compliance with the Sequence Requirements and the claims are 

amended as applicant's intended, the claims will be examined for their merits. 
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Application/Control Number: 08/146,206 Page4 

Art Unit: 1642 

14. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Julie E. Burke, nee Reeves, Ph.D, whose telephone number is (703) 308-

7553. The examiner can normally be reached on Monday through Friday from 8:00 am to 5:30 

pm, with alternate Fridays off. If attempts to reach the examiner by telephone are unsuccessful, 

the examiner's supervisor, Paula Hutzell,can be reached on (703) 308-4310. Any inquiry of a 

general nature or relating to the status of this application or proceeding should be directed to the 

Group receptionist whose telephone number is (703) 308-0196. 

15. Papers related to this application may be submitted to Group 1600 by facsimile 

transmission. Papers should be faxed to Group 1600 via the PTO Fax Center located in Crystal 

Mall 1. The faxing of such papers must conform with the notice published in the Official Gazette, 

1096 OG 30 (November 15, 1989). The CMl Fax Center telephone number is (703) 305-7401. 

Respectfully, 

q\~.,k 
Julie E. Burke, nee Reeves, Ph.D. 

Primary Patent Examiner 

(703) 308-7553 
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DEC 2 a 1999 ~ . · _ ~f:CF.!'.t;:o 
\ · . f TECH CENTER 1600/293&.l Bbtk~{f>o709:Pf -. 0 I 2 9 o o 
~~ ~If{. 

'RAo~"'~ IN THE UNITED STATES PATENT AND TRADEMARK OFfffi~qi'J -4 p;; 12: ~3 

In re Application of 

Paul J. Carter et al. 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING 
HUMANIZED ANTIBODIES 

Group Art Unit: 1642 

Examiner: J. Burke 

SUPPLEMENTAL AMENDMENT AND RESPONSE TO OFFICE COMMUNICATION 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Responsive to the communication dated November 24, 1999, please amend the present 

application as follows: 

IN THE SPECIFICATION: 1.. 

1

/ 

On page 9, line 16, please replace "(I)" wit7• )--. 

On page 9, line 16, please replace "(n)" w~ )--. 

On page 9, line 17, please replace "(I)" with-~ 

On page 62, line 3, please replace "12301 Park!/-Rockville, MD" with --10801 

University Blvd., Manassas, VA--. 

On page 84, line 3, please replace "(Rockville, MD)" with --(Manassas, VA)--. 

/ 
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Please replace the existing sequence li~pecification with the attached sequence 

listing (pages 90-105). 

IN THE CLAIMS: 

Please amend claim 113 as follows: 

113. (Twice Amended) A humanized vari nt of a non-human parent antibody which binds 

an antigen with better affinity than the par nt antibody and comprises a_ consensus human 

variable domain of a human heavy chain i munoglobulin su~group wherein amino acid 

residues forming Complementarity Determin g Regions (CDRs) thereof comprise non-human 

antibody amino acid residues, and further co prises a Framework Region (FR) substitution 

where the substituted FR residue: (a) noncoval ntly binds antigen directly; (b) interacts with 

a CDR; (c) introduces a glycosylation s.ite whic affects the antigen binding or affinity of the 

antibody; or (d) participates in the VL-VH interfa e by affecting the proximity or orientation of 

the VL and VH regions with respect to one ano er. wherein the humanized variant binds 

arent antibod binds anti en. 

REMARKS 

In the above communication, the Examiner states that the amendment to claim 113 filed 

8/30/99 (Paper# 54) was not in compliance with 37 CFR 1.121. Accordingly, claim 113 is 

amended herein in a manner which complies with 37CFR1.121. Comments in paragraph 2 

on page 2 of the 8/30/99 amendment with respect to the amendment of claim 113 are 

incorporated herein. 

The Examiner further states in the above communication that the substitute sequence listing 

filed 1017/97 is not in compliance with the sequence requirements. Applicants submit that 

their records indicate that the content of the CRF of the sequence listing filed 10/7/97 was 

indeed the same as the paper copy of that sequence listing filed 10/7/9?. Nevertheless, a 

replacement sequence listing (paper copy and CRF) are filed herewith. In accordance with 37 

CFR §§ 1.821 (f) and (g), the undersigned hereby states (a) that the content of the paper and 

computer readable sequence listings submitted herewith is the same; and (b) that this 

submission includes no new matter. 
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With respect to the attached sequence listing, Applicants point out that due to the 

nonprejudicial cancellation of claim 41 (which referred to SEQ ID NO's 27-30) in the 8/24/98 

amendment, SEQ ID NO's 27-30 have been removed from the sequence listing filed herewith. 

For the Examiner's convenience, Applicants will summarize here the differences between the 

presently-filed sequence listing, and the originally-filed (11117/93) sequence listing: 

1. SEQ ID N0:4 was corrected 1017/97 to correspond to the HUVHIII sequence in Fig. lB. 

2. SEQ ID N0:19 was corrected 6/2/94 to correspond to the niuxCD3 sequence in Fig. 5. 

3. SEQ ID N0:23 was amended 6/2/94 to correspond to the pH52-8.0 sequence in Fig. 6A. 

4. SEQ ID N0:26 was added 9/2/97 for the huxCD3vl sequence in Fig. 5. 

Corrections to the specification have been made hereinabove as follows: The symbols from Fig. 

3 have been corrected on page 9; and the ATCC address has been updated on pages 62 and 84. 

Applicants submit that no new matter is added by these amendments. 

Further prosecution on the merits is anxiously awaited. Should the Examiner have any 

questions concerning this submission, she is invited to call the undersigned at the number 

noted below. 

Date: December .;:>;;t, 1999 

lDNAWay 
So. San Francisco, CA 94080-4990 
Phone: ( 650) 225-1994 
Fax: (650) 952-9881 

Respectfully submitted, 

GENENTECH, INC. 

By: QV\4&_ 
WendyM. Lee 
Reg. No. 40,378 
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DEC 2 8 1999 ~ 
-; !J Sequence Listing 
~ ~ 

<f TR,qo~f>..~~ SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Carter, Paul J. 
Presta, Leonard G. 

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

(iii) NUMBER OF SEQUENCES: 26 

(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
{B) STREET: 1 DNA Way 
(C) CITY: South San Francisco 
(D) STATE: California 
(E) COUNTRY: USA 
(F) ZIP: 94080 

(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: 3.5 inch, 1.44 Mb floppy disk 
(B) COMPUTER: IBM PC compatible 
{C) OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: WinPatin (Genentech) 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 08/146206 
(B) FILING DATE: 17-Nov-1993 
{C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/715272 
(B) FILING DATE: 14-JUN-1991 

(viii) ATTORNEY/AGENT INFORMATION: 
{A) NAME: Lee, Wendy M. 
(B} REGISTRATION NUMBER: 40,378 
(C) REFERENCE/DOCKET NUMBER: P0709Pl 

(ix) TELECOMMUNICATION INFORMATION: 
{A) TELEPHONE: 650/225-1994 
(B) TELEFAX: 650/952-9881 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
{A) LENGTH: 109 amino acids 
(B} TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

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

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

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

90 

RECEIVED 
JAN 0 3 2000 

TECH CENTER 160012~ 
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Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 

35 40 45 

Leu Leu Ile Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile 
65 70 75 

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

His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
95 100 105 

Ile Lys Arg Thr 
109 

(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

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

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

Asp Thr Tyr Ile His Trp Val Arg Gln.Ala Pro Gly Lys Gly Leu 
35 40 45 

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

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

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

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

Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

(2) INFORMATION FOR SEQ ID N0:3: 

{i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

91 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

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

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

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

Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
65 70 75 

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

Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu 

Ile Lys Arg Thr 
109 

95 100 105 

(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

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

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

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

Glu Trp Val Ala Val Ile Ser Glu Asn Gly Ser Asp Thr Tyr Tyr 
50 .55 60 

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

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

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

Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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(2) INFORMATION FOR SEQ ID N0:5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

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

• 

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
1 5 10 15 

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

Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 
35 40 45 

Leu Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Thr Gly Val Pro Asp 
50 55 60 

Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 
65 70 75 

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

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

Ile Lys Arg Ala 
109 

(2) INFORMATION FOR SEQ ID N0:6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys 
20 25 30 

Asp Thr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu 
35 40 45 

Glu Trp Ile Gly Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
50 55 60 

Asp Pro Lys Phe Gln Asp Lys Ala Thr Ile Thr Ala Asp Thr Ser 
65 70 75 
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Ser Asn Thr Ala Tyr Leu Gln Val Ser Arg Leu Thr Ser Glu Asp 

80 85 90 

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

Ala Met Asp Tyr Trp Gly Gln Gly Ala Ser Val Thr Val Ser Ser 
110 115 120 

(2) INFORMATION FOR SEQ ID N0:7: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 27 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

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

TCCGATATCC AGCTGACCCA GTCTCCA 27 

(2) INFORMATION FOR SEQ ID N0:8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 31 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:8: l ~ l/"GTTTGATCTC CAGCTTGGTA CCHSCDCCGA A 31 

~y (2) INFORMATION FOR SEQ ID NOo9o 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DES~RIPTION: SEQ ID N0:9: 

AGGTSMARCT GCAGSAGTCW GG 22 

(2) INFORMATION FOR SEQ ID NO:lO: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 34 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:lO: 
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TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 

(2) INFORMATION FOR SEQ ID NO:ll: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

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

GTAGATAAAT CCTCTAACAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID N0:12: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 base pairs 
(B} TYPE: Nucleic Acid 
{C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l2: 

GTAGATAAAT CCAAATCTAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID N0:13: 

SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

SEQUENCE DESCRIPTION: SEQ ID N0:13: 

GTAGATAAAT CCTCTTCTAC AGCCTATCTG CAAATG 36 

(2) INFORMATION FOR SEQ ID NO:l4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 68 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:14: 

• 

CTTATAAAGG TGTTTCCACC TATAACCAGA AATTCAAGGA TCGTTTCACG 50 

ATATCCGTAG ATAAATCC 68 

(2) INFORMATION FOR SEQ ID N0:15: 

95 
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• 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: Single 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l5: 

CTATACCTCC CGTCTGCATT CTGGAGTCCC 30 

(2) INFORMATION FOR SEQ ID NO:l6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:16: 

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

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

Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp 
35 40 

• 

Ser Ala Ser Leu 
15 

Gln Asp Ile Arg 
30 

Gly Thr Val Lys 
45 

Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
50 

Lys Phe Ser Gly Ser Gly Ser Gly Thr 
65 

Ser Asn Leu Glu Gln Glu Asp Ile Ala 
80 

Gly Asn Thr Leu Pro Trp Thr Phe Ala 
95 

Ile Lys 
107 

(2) INFORMATION FOR SEQ ID N0:17: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

55 

Asp Tyr 
70 

Thr Tyr 
85 

Gly Gly 
100 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:17: 

60 

Ser Leu Thr Ile 
75 

Phe Cys Gln Gln 
90 

Thr Lys Leu Glu 
105 

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

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Arg 
20 25 30 
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Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 

35 40 45 

Leu Leu Ile Tyr Tyr Thr Ser Arg Leu Glu Ser Gly Val Pro Ser 
50 55 60 

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

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

Gly Asn Thr Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu 

Ile Lys 
107 

95 100 105 

(2) INFORMATION FOR SEQ ID NO:l8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:18: 

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

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser 
20 25 30 '\ ~A \;I Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 

JU l ~ 35 •o 45 

(A,v\ Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro s·er 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
65 70 75 

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

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

Ile Lys 
107 

(2) INFORMATION FOR SEQ ID N0:19: 

{i} SEQUENCE CHARACTERISTICS: 
{A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
{D) TOPOLOGY: Linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l9: 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

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

Gly Tyr Thr Met Asn Trp Val Lys Gln Ser His Gly Lys Asn Leu 
35 40 45 

Glu Trp Met Gly Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr Tyr 
50 55 60 

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

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

Ser Ala Val Tyr Tyr Cys Ala Arg Ser Gly Tyr Tyr Gly Asp Ser 
95 100 105 

Asp Trp Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr Val Thr Val 

Ser Ser 
122 

110 115 120 

(2) INFORMATION FOR SEQ ID N0:20: 

I (i) SEQUENCE CHARACTERISTICS: · r (A) LENGTH: 122 amino acids 
I (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

~ (xi) SEQUENCE DESCRIPTION: SEQ ID N0:20: 

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

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

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

Glu Trp Val Ala Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr Tyr 
50 55 60 

Asn Gln Lys Phe Lys Asp Arg Phe Thr +le Ser Val Asp Lys Ser 
65 70 75 

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

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

110 115 120 

Ser Ser 
122 

(2) INFORMATION FOR SEQ ID N0:21: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21: 

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

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

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

Glu Trp Val Ser Val Ile Ser Gly Asp Gly Gly Ser Thr Tyr Tyr 
50 55 60 

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

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

rn1 Thr 
Ala Val Tyr Tyr Cys Ala Arg Gly Arg Val Gly Tyr Ser Leu 

95 100 105 

[A.r Ser Gly Leu Tyr 

Ser Ser 
122 

Asp Tyr Trp Gly Gln 
110 

(2) INFORMATION FOR SEQ ID N0:22: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 454 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

Gly Thr Leu Val Thr 
115 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:22: 

Val 
120 

Gln Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr 
20 25 30 
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Glu Tyr Thr Met His Trp Met Lys Gln Ser His Gly Lys Ser Leu 

35 40 45 

Glu Trp Ile Gly Gly Phe Asn Pro Lys Asn Gly Gly Ser Ser His 
50 55 60 

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

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

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

Phe Asp Val Arg Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr Val 
110 115 120 

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

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

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

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

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
185 190 195 

' Pro 
Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn 

NVyHis 
200 205 210 

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys 

~ Ser 

215 220 225 

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu 
230 235 240 

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
245 250 255 

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
260 265 270 

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 
275 280 285 

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
290 295 300 

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val 
305 310 315 
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Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 

320 325 330 

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys 
335 340 345 

Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
350 355 360 

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 
365 370 375 

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
380 385 390 

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu 
395 400 405 

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 
410 415 420 

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met 
425 430 435 

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

Ser Pro Gly Lys 
454 

440 445 450 

INFORMATION FOR SEQ ID N0:23: 

\ 

(2) 

f/\A, (i) SEQUENCE CHARACTERISTICS: 
VVV 1 (A) LENGTH: 469 amino acids 
{ AhY (B) TYPE: Amino Acid 
lJVV (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:23: 

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 
1 5 10 15 

Gly Val His Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu 
20 25 30 

Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly 
35 40 45 

Tyr Thr Phe Thr Glu Tyr Thr Met His Trp Met Arg Gln Ala Pro 
50 55 60 

Gly Lys Gly Leu Glu Trp Val Ala Gly Ile Asn Pro Lys Asn Gly 
65 70 75 

Gly Thr Ser His Asn Gln Arg Phe Met Asp Arg Phe Thr Ile Ser 
80 85 90 
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Val Asp Lys Ser Thr Ser Thr Ala Tyr Met Gln Met Asn Ser Leu 

95 100 105 

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Arg Gly 
110 115 120 

Leu Asn Tyr Gly Phe Asp Val Arg Tyr Phe Asp Val Trp Gly Gln 
125 130 135 

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

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr 
155 160 165 

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
170 175 180 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
185 190 195 

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 
200 205 210 

Val Val Thr Val Thr Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr 
215 220 225 

Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr 
230 235 240 , 

Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro 

~r 
245 250 255 

Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
260 265 270 

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
275 280 285 

Val Asp Val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr 
290 295 300 

Val Asp Gly Met Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
305 310 315 

Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr Val 
320 325 330 

Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 
335 340 345 

Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys 
350 355 360 

Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 
365 370 375 
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Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 

380 385 390 

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
395 400 405 

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu 
410 415 420 

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 
425 430 435 

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met 
440 445 450 

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser .Leu Ser Leu 

Ser Pro Gly Lys 
469 

455 460 465 

(2) INFORMATION FOR SEQ ID N0:24: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 214 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:24: 

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

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

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

Leu Leu Ile Tyr Tyr Thr Ser Thr Leu His Ser Gly Val Pro Ser 
50 55 60 

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

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

Gly Asn Thr Leu Pro Pro Thr Phe Gly Gly Gly Thr Lys Val Glu 
95 100 105 

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

Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 
125 130 135 
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Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 

140 145 150 

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu 
155 160 165 

Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr 
170 175 180 

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu 
185 190 195 

Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn 

Arg Gly Glu Cys 
214 

200 205 210 

(2) INFORMATION FOR SEQ ID N0:25: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 233 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

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

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 
1 5 10 15 

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

Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 
35 40 45 

Gln Asp Ile Asn Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly 
50 55 60 

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

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr 
80 85 90 

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

Tyr Cys Gln Gln Gly Asn Thr Leu Pro Pro Thr Phe Gly Gln Gly 
110 115 120 

Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe 
125 130 135 

Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser 
140 145 150 
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Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 

155 160 165 

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu 
170 175 180 

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
185 190 195 

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val 
200 205 210 

Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr 
215 220 225 

Lys Ser Phe Asn Arg Gly Glu Cys 
230 233 

(2) INFORMATION FOR SEQ ID N0:26: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 122 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

fV\l (xi) SEQUENCE DESCRIPTION: SEQ ID N0:26: 

~ Gl~ Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
5 10 15 

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

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

Glu Trp Val Ala Leu Ile Asn Pro Tyr Lys Gly Val Thr Thr Tyr 
50 55 60 

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

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

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

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

Ser Ser 
122 
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PAGE: 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

--> 27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206C 

1642 

DATE: 01/20/2000 
TIME: 01:04:04 

INPUT SET: S34518.raw 

This Raw Listing contains the General C "- 1 . 
Information Section and up to the first 5 ~~ T E A E Q 

SEQUENCE LISTING 

(1) General Information: 

(i) APPLICANT: Carter, Paul J. 
Presta, Leonard G. 

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

(iii) NUMBER OF SEQUENCES: 26 

(iv) CORRESPONDENCE ADDRESS: 

(v) 

(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: 1 DNA Way 
(C) CITY: South San Francisco 
(D) STATE: California 
(E) COUNTRY: USA 
(F) ZIP: 94080 

COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: 3.5 inch, 1. 44 Mb floppy 
(B) COMPUTER: IBM PC compatible 
(C) OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: WinPatin (Genentech) 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 08/146206 
(B) FILING DATE: 17-Nov-1993 
(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/715272 
(B) FILING DATE: 14-JUN-1991 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Lee, Wendy M. 
(B) REGISTRATION NUMBER: 40,378 
(C) REFERENCE/DOCKET NUMBER: P0709Pl 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 650/225-1994 
(B) TELEFAX: 650/952-9881 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 

disk 
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PAGE: 2 RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206C 

DATE: 01120/2000 
TIME: 01:04:04 

INPUT SET: S34518.raw 
47 
4B 
49 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

SO (xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 
Sl 
S2 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
S3 1 s 10 lS 
S4 
SS Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn 
S6 20 2S 30 
S7 
SB Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
S9 3S 40 4S 
60 
61 Leu Leu Ile Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 
62 SO SS 60 
63 
64 Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile 
6S 6S 70 7S 
66 
67 Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
6B BO BS 90 
69 
70 His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
71 9S 100 lOS 
72 
73 Ile Lys Arg Thr 
74 109 
7S 
76 (2) INFORMATION FOR SEQ ID N0:2: 
77 
7B (i) SEQUENCE CHARACTERISTICS: 
79 (A) LENGTH: 120 amino acids 
BO (B) TYPE: Amino Acid 
Bl (D) TOPOLOGY: Linear 
B2 
B3 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 
B4 
BS Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
B6 1 s 10 lS 
B7 
BB Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys 
B9 20 2S 30 
90 
91 Asp Thr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
92 3S 40 4S 
93 
94 Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
9S so SS 60 
96 
97 Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 
9B 6S 70 7S 
99 
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PAGE: 3 RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206C 

DATE: 01120/2000 
TIME: 01:04:04 

INPUT SET: S34518.raw 
1.00 
1.01. 
102 
103 
104 
105 
106 
107 
1.08 

Lys.Asn Thr Ala 

Thr Ala Val Tyr 

Ala Met Asp Val 

Tyr Leu Gln Met Asn 
80 

Tyr Cys Ser Arg Trp 
95 

Trp Gly Gln Gly Thr 
110 

109 (2) INFORMATION FOR SEQ ID N0:3: 
110 
111 (i) SEQUENCE CHARACTERISTICS: 
112 {A) LENGTH: 109 amino acids 
113 (B) TYPE: Amino Acid 
114 (D) TOPOLOGY: Linear 
115 

Ser 
85 

Gly 
100 

Leu 
115 

116 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 
117 

Leu Arg Ala Glu Asp 
90 

Gly Asp Gly Phe Tyr 
105 

Val Thr Val Ser Ser 
120 

118 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
119 1 5 10 15 
120 
121 Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser 
122 20 25 30 
123 
1.24 Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
125 35 40 45 
126 
127 Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
128 50 55 60 
129 
130 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
131 65 70 75 
132 
133 Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
134 80 85 90 
135 
136 Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu 
137 95 100 105 
138 
139 Ile Lys Arg Thr 
140 109 
141 
142 (2) INFORMATION FOR SEQ ID N0:4: 
143 
144 (i) SEQUENCE CHARACTERISTICS: 
145 (A) LENGTH: 120 amino acids 
146 (B) TYPE: Amino Acid 
147 (D) TOPOLOGY: Linear 
148 
149 {xi} SEQUENCE DESCRIPTION: SEQ ID N0:4: 
150 
151 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
152 1 5 10 15 
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PAGE: 4 RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206C 

DATE: 01120/2000 
TIME: 01 :04:05 

INPUT SET: S34518.raw 
1S3 
1S4 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
1SS 20 25 30 
1S6 
1S7 Asp Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
1S8 3S 40 4S 
1S9 
160 Glu Trp Val Ala Val Ile Ser Glu Asn Gly Ser Asp Thr Tyr Tyr 
161 so SS 60 
162 
163 Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser 
164 6S 70 7S 
16S 
166 Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
167 80 8S 90 
168 
169 Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg Gly Gly Ala Val Ser 
170 9S 100 10S 
171 
172 Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
173 110 11S 120 
174 
17S (2) INFORMATION FOR SEQ ID NO:S: 
176 
177 (i) SEQUENCE CHARACTERISTICS: 
178 (A) LENGTH: 109 amino acids 
179 (B) TYPE: Amino Acid 
180 (D) TOPOLOGY: Linear 
181 
182 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:S: 
183 
184 Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
18S 1 s 10 1S 
186 
187 Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Asn 
188 20 2S 30 
189 
190 Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 
191 3S 40 45 
192 
193 Leu Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Thr Gly Val Pro Asp 
194 so SS 60 
195 
196 Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 
197 6S 70 7S 
198 
199 Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln 
200 80 8S 90 
201 
202 His Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu 
203 9S 100 lOS 
204 
20S Ile Lys Arg Ala 
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PAGE: 5 RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206C 

DATE: 01/20/2000 
. TIME: 01:04:05 

INPUT SET: S34518.raw 
206 109 
207 
208 (2) INFORMATION FOR SEQ ID N0:6: 
209 
210 (i) SEQUENCE CHARACTERISTICS: 
211 (A) LENGTH: 120 amino acids 
212 (B) TYPE: Amino Acid 
213 (D) TOPOLOGY: Linear 
214 
215 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 
216 
21.7 Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
218 1 5 10 15 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

Ala Ser Leu Lys Leu 
20 

Asp Thr Tyr Ile His 
35 

Glu Trp Ile Gly Arg 
so 

Asp Pro Lys Phe Gln 
65 

Ser Asn Thr Ala Tyr 
BO 

Thr Ala Val Tyr Tyr 
95 

Ala Met Asp Tyr Trp 
110 

Ser Cys Thr Ala 

Trp Val Lys Gln 

Ile Tyr Pro Thr 

Asp Lys Ala Thr 

Leu Gln Val Ser 

Cys Ser Arg Trp 

Gly Gln Gly Ala 

241 (2) INFORMATION FOR SEQ ID N0:7: 
242 
243 {i) SEQUENCE CHARACTERISTICS: 
244 (A) LENGTH: 27 base pairs 
245 (B) TYPE: Nucleic Acid 
246 (C) STRANDEDNESS: Single 
247 (D) TOPOLOGY: Linear 
248 

Ser Gly Phe Asn Ile 
25 

Arg Pro Glu Gln Gly 
40 

Asn Gly Tyr Thr Arg 
55 

Ile Thr Ala Asp Thr 
70 

Arg Leu Thr Ser Glu 
85 

Gly Gly Asp Gly Phe 
100 

Ser Val Thr Val Ser 
115 

249 (xi} SEQUENCE DESCRIPTION: SEQ ID N0:7: 
250 

Lys 
30 

Leu 
45 

Tyr 
60 

Ser 
75 

Asp 
90 

Tyr 
105 

Ser 
120 
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PAGE: 1 

Line 

27 

Error 

SEQUENCE VERIFICATION REPORT 
PATENT APPLICATION US/08/146,206C 

Original Text 

DATE: 01120/2000 
TIME: 01:04:05 

INPUT SET: S34518.raw 

Wrong application Serial Number (A) APPLICATION NUMBER: 08/146206 
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