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Patent Docket P0709P1 /0/7, 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
OfFl~L. 
?Le.'A~ 

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) [ J 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) l ] 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 ~1etition requesting consideration of the infonnation 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 dupticat•e of this sheet is enclosed. 

Pf either of boxes (d) or (e) is clhecked above, the following "certification'' under 37 CFR §1 .97(e) may 

need to be completed.) The undersig1ned certifies that: 

[ ] Each item of inform.ation contained in the information disclosure statement was cited in a 
communication mail1ed 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 informatiion 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 designatecj 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 publiication(s) is set forth on the attached Form PT0-1449 (Modified) . 

A copy of the items on PT0-11449 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 previouslly 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 rele1!t'ance 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 Eniglish language copy of a Search Report from a foreign patent office, 
issued in a counterpart applicatlon, 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 tlhe 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 Hsted references. 

Date: October J.a_, 1997 

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

ully submitted, 

ECH, NC. 
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v,JJ./ U.S. Dept. of Commerce Atty Docket No. I Serial No. 

P0709Pl 08/1 46.206 
Patent and Trademark Office 

Applicant 
LIST OF DISCLOSURES CITED BY APPLICANT Carter and Presta 

(Use several sheets tt necessary) Filing Date 

I ~ . 17 Nov 1993 18-/1, 
U.S. PATENT DOCUMENTS 

Examiner 
Initials Document Number Date Name Class Subclass Filing Date 
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l.JjV l 4 ,816 , 567 28 . 83 . 89 Cabilly et al. 

.?-lr-8 / FOREIGN PATENT DOCUMENTS 

Examiner Translation 
Initials Document Number Date Country Class Subclass Yes No 

g..1/V 2 0 239 400 ,,,_3 l)-i-?-38. 89 . 8" EPO 

/()-19 ~ 1' .18 . Hi -
I 

3 0 620 276 EPO 

4 WO 89/01783 J-9 -R') 0'9 . 8 :L ~ PCT ·~1 tu n i: :0 u '1 v uir.ar. 
5 WO 89/06692 ?-c.ii ..... ,,fl'. 01~!1 PCT 

6 WO 90/07861 7~ ~"26 . 81 . 90- PCT --ill ~~_u_ 
.... --- 1'7J 

1 WO 91/09967 "?-1/-~I 11197 p;i, PCT - -
92/22654<=~ -72~~ . U.,l! ryl(:' ~ .. .. ..,,. '.!)U i 

8 WO PCT . • I j 

--= ·.,. ., 

~'iitJ 9 WO 93 / 0219 lQI---<,t_ ~. 82 . 9,.. PCT -~ 
OTHER DISCLOSURES (Including Author, Title, Date, Pertinent Pages, etc.) 

.;pµ Amzel and Poljak, " Three~dimensional structure of immunoglobulins • All.ll Be:x: lilias:hem. 48:961-967 (1979) 
10 

Bindon e t al . , "Human monoclonal IgG isotypes differ in compleroent activating function at the level of 
11 C4 as well as Clq" Jgutaal gf EKDetimen;al Medicine 168(1):127-142 (July 1988) 

Boulianne, G. L. et al. , · Production of functional chimaeric mouse/hwnan antibody" ~ 312(5995):643-
12 646 (December 1984) 

Brown et al .. • Anti-Tac- H. a humanized antibody to the interleukin 2 receptor. prolongs primate cardiac 
13 a llograft survival • f;r;:s;u;;, liii\tl. I Acag, Sci . ~sa 88:2663-2667 (1991) 

I 

I 
Bruccoleri , "Structure of antibody hypervariable loops reproduced by a conformational search a l gorithm" 

14 &.tlLt.e (erratum to articl e in Nature 335(6190):564-568 and) 336:266 (1988) 
i 

Bruggemann, M. et al . , · comparison of the effector functions of hum.an immunoglobulins using a matched 
15 set of chimeric antibodies• Jauroal gf EKDerimental Medi~ioe 166 : 1351-1361 (1987) 

Burgess et al. , "Possiole Dissociation of tne Heparin-oinoing ano Hitogenic Activities of Heparin-
16. binding (Acidic Fibroblast) Growth Pactor-1 from Its Receptor-binding Activ.ities by Site-directed 

Hutaqenesis o f a Single Lysine Residue• "~·,~~~1 ~F roll A;n1~~· 111:2129-2138 (1990) 
Carter et al., "Hwnanization of an anti-p l85KEA2 antibody for human cancer therapy• Proc tlAtl 

17 Aclld. sci. 89 : 4285- 4289 (1992) 

Cheetham, J., "Reshaping the antibody combining site by COR replacement-tailoting or tinkering to fit? " 
18 f;r;:gtein ~ngioee;r;:ing 2131 :110-112 (1988) 

Chothia and Lesk , ' Canonical Structures for the Hypervariable Regions• J Mal, Jli!:!l 196:901-917 (1987) 
19 

tb 

?N 
Chothia et al. , "The predicted structure of immunoglobulin Dl.3 and its comparison with the crystal 

20 structure• Scieoee 233:755-758 (Aug. 15. 19861 
-

"'Examiner 

~~ I Dale Considered 

12//1/C/t 
'Examiner: Initial if reference cCr<sidered, whether or not cttation is in conformance with MPEP 609; draw line through citation 
if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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1:r 21 (1989) 

Chothia, Cyrus, "Domain association in irnmunoglobulin molecules: The packing of variable domains" lL__ 

n 11121. ~i2l. 186:651-663 (1985) 

Clark et al., "The improved lytic function and in vivo efficacy of monovalent monoclonal CDJ - 23 <mt il)oc;lies • J;;1,u;:12:r;iean .I2i.n:Da l Qf lll!!lll.!DQl!&i: 19:)81-388 (1989) 

Co et al., "Humanized anti bodies for antiviral therapy" fJ::Q~. r:il!itl. .&s;i!d.. S~i. l..'Sll. 88 :2869-2873 (1991) 

-- 24 

Coussens et al ., "Tyrosine Kinase Receptor with Extensive Homology to EGF Receptor Shares Chromosomal 
.. 5 Location with neu Oncogene" Science 230:1132-1139 (1985) 

Daugherty, BL et al., "Polymerase chain reaction facilitates the cloning, CDR-graft 1ng, and rapid 
26 expression of a murine monoclonal antibody directed against the CD18 component of leukocyte integrins" 

l':IJ.J.~ls:is; .&dd:; Be:>ea~s;h 19!9) :2471-2476 (Mav 11, 1991) 
Davies , D. R. et al.. "Antibody-Antigen complexes • Ann, Bey Bi12chem 59:439-473 (1990) -- 27 

Epp et al., "The molecular structure of a dimer composed of the variable portions of the Bence-Jones 
1'28 protein REI refined at 2.0-A resolution" lli2s;l:um1iHn 14 !22) : 4943-4952 (1975) 

Fendly et al., ''Characterization of mu.rine monoclonal antibodies reactive to either the human epidermal ,- 29 growth factor receptor or HER2/neu gene product" S:ans;!ii:;t Bess:::ai::i::h 50:1550-1558 (1990) 

FUrey et al . . "Structure of a novel Bence-Jones protein (Rhe) fragment at 1.6 A resolution .. .z' 1121 . _,.....--.. 
JO .ai2l..... 167(3) :661-692 (July S, 1983) 

Gorman, SD et al., "Reshaping a therapeutic CD4 antibody" PrQs;. Na tl , Acad, Sci , USA 88 ( 10) : 4181-4185 
31 (May 15, 1991) 

Gregory et al. , "The solution conformations of the subclasses of human IgG deduced from sedimentation 
. ~- 32 and small angle X-ray scattering studies" MQle!::!.!l2.~ Imml.lm2l2m! 24(8):821-829 (August 1987) 

Hale et al., "Remission induction in non-hodgkin lymphoma with reshaped human monoclonal antibody 
-- · 33 caropa th- lH" ~ 1:139g-1399 (1988) 

Harris and Emery, "Therapeutic antibodies - the corning of age• :I il2t s:i:;b 11 :42-44 (February 1993) ... 34 

Huber et al., "Crystallographic structure studies of an IgG molecule and an Fe fragment" ~ 264:415-.- ·35 420 (December 2, 1976) 

-~ . 
Hudziak et al., "pl8SllEIU Monoclonal Antibody Has Antiproliferative Effects In Vitro and 

36 Sensitizes Human Breast Tumor Cells to Tumor Necrosis FactQr" M2ls:s;J.J.l i\.U: i Cell!.!lax aiology 9(3):1165-
1172 (1989) 
Jaffe.rs, G. .:1. et al .• "Monoclonal antibody therapy. Anti-idiotypic and non-anti-i diotypic antibodies 

... ~=.. -3·7 to OKT3 arising despite intense irrununosuppression" Ixans~lantatiQD 41(5):572-578 (May 1986) 

.... _. Jones, P. T. et al., "Replacing the complementarity-determining regions in a human antibody with those 
3~8 from a mouse" ~ 321(6069):522-525 (1986) 

. - . -- Junghans et al., "Anti-Tac-H , a humanized antibody to the interleukin 2 receptor with new features for 
39 immunotherapy in malignant and immune disorders" ~2ru;~~ R~~~2~s;h 50(5) :1495-1502 (Mar l, 1990) 

- Kabat et al. Sem.iimce:; Qf fXQt.fliD:> 12f IllllDll.IlQl!:lgis;al Int.s:u:st., Bethesda, MD:National Institutes of 
' i/ 40 Health pps. iii-xxvi i, 41-176 (1987) 

~ E . xam1ner 

d/1111> I Date Considered 
!Oh.t }<;£ 

•Examiner: Initial if refefence considered, whether or not citation is in conformance with MPEP 609; draw line lhrou~ citation 
if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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48 217(1) :133·151 [Jan 5, 1991) 

Miller, R . et al . , "Monoclonal antibody therapeutic trials in seven patients with T-cell lymphoma• 
49 ~ 62:988-995 (1983) 
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57 
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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 \197 

Sir: MAlrilA. UUi.iT~R 
Transmitted herewith is an amendment in the above-Identified application. · aEflV9CE ceNYEA 
The fee has been calculated as shown below. 

or===,..---,,,,.~~ 

Total 35 31 4 x 88 = $88.00 

Independent 8 10 0 xBO= $0.00 

_ First Presentation of Multiple Dependent Claims + 260 = 

Total Fee Calculation · $88.00 

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

the amount of $88.00. A duplicate copv 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 J_, 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 P0709P~ 
;u/7/9 · 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 :1~}~@c~~:v~2' 

Assistant Commissioner of Patents 
Washington, D.C. 20231 OCi - 7 rw 
Sir: 11At.1.'l~,, , ;-. , 

~VV'HA.\i,,,,.'.w~t~ .. h . 

Applicants respectfully request reconsideration of the above-identified appliaiti0'r.i~ln!viewJOf.::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 VESGGG L VQPGGSLRLSCAASGFTFSDY AMSWVRQAPGKGLEWVAVISENGSDTYYADS 

VKGRFTISRDDSKNTL YLQMNSLRAEDTA VYYCARDRGGAVSYFDVWGQGTL VTVSS--

On page 9, fine 30, please replace "huKI" with --hulfl-. 

IN THE CLAIMS: 

lO/lO/l'ffl ~ •r ~~erwW. humanize antibody variable domain having a non-human 

01 FC110J CompM~Rlarity Determining Region (C ) incorporated into a human antibody variable 

1't\ domain, wherein an amino acid resid \~been substituted for the human amino acid residue 

~\ at a site selected from the group c sistlng of: 

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

/ 
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• 

Jf) 4H, (24H,] 36H, (37H,] 39H, 43f1/'~. [49H, 68H,] 69H, 70H, [73H,] 74H, 75H, 76H, 78H and 

92H. / ~ 

7J}-

· 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: 

FR 1 of the consensus human variable omain comprises the amino acid sequence: 

EVQLVESGGGLVQPGGSLRLSC 

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

WVRQAPGKGLEWVA (SEQ I N0:28); 

FR3 of the consensus huma ariable domain comprises the amino acid sequence: 

RFTISRDDSKNTL YLQMN RAEDT A VYYCAR (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 

7 /23/97 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. 

B. 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 ac:cording 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-p18~ERZ antibodies. See Example 1 of the application, including Table 3 on page 72 

(which describes humanized variants huMAb4D5-1-8) and page 65, lines 1-4 (concerning the use 

of a consensus human variable domain as recited in the claims herein). huMAb4D5-6 and 

huMAb4D5-8 had binding affinitie~; which were suprisingly superiorto that of the nonhuman 

antibody (muMAb4DS); see second to last column of Table 3. Repeated administration of the 

humanized anti-p185HER2 antibody huMAb4D5-8 has not lead to an immunogenic response in 

cancer patients treated therewith. See abstract of Baselga 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. Sas 

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 I), 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 c~/.; such an equivalent consensus sequence and other 

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

sequences to subseq~ent antibody compilations by Kabat et al. are clearly encompassed by the 

claims herein]. Humanized anti-C03 variant (v1) was found to enhance the cytotoxic effects of 

activated human cytotoxic T lymphocytes (CTL) 4-fold against SK-BR-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 pc1tent variant, v9, which bound Jurkat cells almost as efficiently 

as the chimeric BsF(ab'h (page 8fi, 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 huma1n 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 celt 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 B) 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:t {Figs. 2A and 28of101 ~atent} 

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 ~atent} 

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 ~atentl 

Vw 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 antibod~ (Figs. SA and 58 of the 101 ~atent} 

Vw FR substitions VL 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 CMVS antibod~ {Figs. 6A and 68 of the 101 eatent} 

VH FR substitions VL FR substitutions 

Sequential Kabat numbering Sequential Kabat numbering 

numbering numbering 

SH SH 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 eatent} 

VH FR substitions VL 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 Je_, 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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EXHIBIT 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 
murxFd138H 
hzxFd138H 
murxFd79H 
hzxFd79H 
murxM195H 
hzxM195H 

• • • • • • 
QVQLQQSGAELAKPGASVKWSCKASGYTFT.s.x.fil1HWVKQRPGQGLEWIGX 
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYTMHWVRQAPGQGLEWIGY 
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSRSAIIWVRQAPGQGLEWMGG 
QVQLKQSGPGLVQPSQSLSITCTVSGFSVTSYGVHWIRQSPGKGLEWLGV 
EVQLLESGGGLVQPGQSLRLSCAASGFTVTSYGVHWVRQAPGKGLEWVGV 
AVQLLESGGGLVQPGGSLRLSCAASGFTFSASAMSWVRQAPGKGLEWVAW 
QVQLQQPGADLVMPGAPVKLSCLASGYIFTSSWINWVKQRPGRGLEWIGR 
QVQLVQSGAEVKI<PGSSVKVSCKASGYIFTSSWINWVRQAPGQGLEWMGR 
EVQLQQSGPELVKPGASMKISCKASVYSFTGYTMNWVKQSHGQNLEWIGL 
QVQLVQSGAEVKKPGSSVRVSCKASGYSFTGYTMNWVRQAPGKGLEWVGL 
QVQLQQSDAELVKPGASVKISCKVSGYTFTDHTlHWMKQRPEQGLEWFGY 
QVQLVQSGAEVKI<PGSSVKVSCKASGYTFTDHTIHWMRQAPGQGLEWFGY 
EMILVESGGGLVKPGASLKLSCAASGFTFSNYGLSWVRQTSDRRLEWVAS 
EVQLLESGGGLVQPGGSLRLSCAASGFTFSNYGLSWVRQAPGKGLEWVAS 
EVQLQQSGPELVKPGASVKISCKASGYTFTDYNMHWVKQSHGKSLEWIGY 
QVQLVQSGAEVKI<PGSSVKVSCKASGYTFTDYNMHWVRQAPGQGLEWIGY 

a 
60 

60 
• 

70 
70 

• 

80 90 
80· abc 90 

• • 
INPSTGYTEYNOKFKDKATLTADKSSSTAYMQLSSLTFEDSAVYYCAR~ 

INPSTGYTEYNQKFKDKATITADESTNTAYMELSSLRSEDTAVYYCARG 
IVPMFGPPNYAQKFQGHVTITADESTNTAYMELSSLRSEDTAFYFCAGG 
IW-SGGSTDYNAAFISRLTISKONSKSQVFFKVNSLQPADTAIYYCARA 
IW-SGGSTDYNAAFI3RFTISRONSKNTLYLQMNSLQAEDTAIYYCARA 
KYENGNDKHYADSVN3RFTISRNDSKNTLYLQMNGLQAEVSAIYYCARD 
IOPSDGEVHYNQDFKDKATLTVDKSSSTAYIQLNSLTSEDSAVYYCARG 
IDPSDGEVHYNQDFKDRVTITADESTNTAYMELSSLRSEDTAVYYCARG 
INPYNGGTSYNQKFKGKATLYVDKSSNTAYMELLSLTSAOSAVYYCTRR 
INPYNGGTSYNQKFKGRVTVSLKPSFNQAYMELSSLFSEDTAVYYCTRR 
IYPFDGHTRYSEKFKGKATLTADKSASTAYMHLNSLTSEDSAVYFCARG 
IYPRDGHTP.YAEKFKGKATITADESTNTAYMELSSLRSEDTAVYFCARG 
ISRGGGRIYSPDNI.KGRFT ISH.Jt;!JJ.l.KN'!,L YLQMSSLKSEDTAL YYCLRE 
ISRGGGRIYS.PDNLKGRFTISRNDSKN'l'LYLQMNSLQAEDTALYYCLRE 
IYPYNGGTGYNQKFKSKli.TLTVDNSSS'fAYMDVRSLTSEDSAVYYCARG 
IYPYNGGTGYNQKFKSKATITAOESTNTAYMELSSLRSEDTAVYYCARG 
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sequential 
Kabat 

murxTacH 
hzxTacH 
EuH 
murxMikH 
hzxMikH 
LayH 
rnurxAF2H 
hzxAF2H 
murxCMVSH 
hzxCMVSH 
murxFd138H 
hzxFd138H 
murxFd79H 
hzxFd79H 
rnurxM195H 
hzxM195H 

EXBIBl:T A 
(cont.) 

110 
103 110 

• • 
GGV------FDXWGQGTTLTVSS 
GGV-- - - - - FDYWGQGTI..VTVSS 
YGIYS----PEEYNGGLVTVSS 
GDYNYDG--FAYWGQGTLVTVSA 
GDYNYDG--FAYWGQGTLVTVSS 
AGPYVSPTFFAHWGQGTLVTVSS 
FLPW-----FADWGQGTLVTVSA 
FLPW-----FADWGQGTLVTVSS 
GFRDYS---MDYWGQGTSVTVSS 
GFRDYS---MDYWGQGTSVTVSS 
RDSRERNG-FAYWGQGTLVTVS
RDSRERNG-FAYWGQGTLVTVSS 
GIYYADYGFFDVWGTGTTVIVSS 
GIYYADYGFFDVWGQGTLVTVSS 
RPA------MDYWGQGTSVTVSS 
RPA------MDYWGQGTLVTVSS 
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EXHIBIT 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 
murxCMVSL 
hzxCMVSL 
murxFdl38L 
hzxFd138L 
murxFd79L 
hzxFd79L 
murxM195L 
hzxM195L 

sequential 
Kabat 

murxTacL 
hzxTacL 
EuL 
murxMikL 
hzxMikL 
LayL 
murxAF2L 
hzxAF2L 
murxCMVSL 
hzxCMVSL 
murxFd138L 
hzxFd138L 
murxFd79L 
hzxFd79L 
murxM195L 
hzxM195L 

• • • • • 
QIVLTQSPAIMSASPGEKVTITCSASSSIS-----YMHWFQQKPGTSPKL 
DIQMTQSPSTLSASVGDRVTITCSASSSIS-----YMHWYQQKPGKAPKL 
DIQMTQSPSTLSASVGDRVTITCRASQSINT----WLAWYQQKPGKAPKL 
QIVLTQSPAIMSASPGEKVTMTCSGSSSVS-----FMYWYQQRPGSSPRL 
DIQMTQSPSSLSASVGDRVTITCSGSSSVS-----FMYWYQQKPGKAPKL 
DIQMTQSPSSLSVSVGDRVTITCQASQNVNA----YLNWYQQKPGLAPKL 
NIVMTQSPKSMYVSIGERVTLSCKASENVDT----YVSWYQQKPEQSPKL · 
DIQMTQSPSTLSASVGDRVTITCKASENVDT----YVSWYQQKPGKAPKL 
DIVLTQSPATLSVTPGDSVSLSCRASQSISN----NLHWYQQKSHESPRL 
EIVLTQSPGTLSLSPGEHATLSCRASQSISN----Nl,HWYQQKPGQAPRL 
DIVMTQSHKFMSTSVGDRVSITCKASQDVGS----AvvwHQQKSGQSPKL 
DIQMTQSPSTLSASVGDRVTITCKASQDVGS----AVVWHQQKPGKAPKL 
DIVLTQSPASLAVSLGQRATISCRASQSVSTSTYNYMHWYQQKPGQPPKL 
EIVMTQSPATLSVSPGEPATLSCRASQSVSTSTYNYMHWYQQKPGQSPRL 
DIVLTQSPASLAVSLGQRATISCRASESVDNYGISFMNWFQQKPGQPPKL 
DIQMTQSPSSLSASVGDRVTITCRASESVDNYGISFMNWFQQKPGKAPKL 

50 
50 

• 

60 
60 

• 

70 
70 

• 

80 
80 

90 
90 

• 
WIYTTSNLASGVPARFSGSGSGTSYSLTISRMEAEDAATYYCHORSTYPL 
LIYTTSNLASGVPARFSGSGSGTEFTLTISSLQPDDFATYYCHQRSTYPL 
LMYKASSLESGVPSRFIGSGSGTEFTLTISSLQPpDFATYYCQQYNSDSK 
LIYDTSNLASGVPVRFSGSGSGTSYSLTISRMEAEDAATYYCQQWSTYPL 
LIYDTSNLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSTYPL 
LIYGASTREAGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQYNNWPP 
LIYGASNRYrl'GVHDRFTGSGSATDFTLT ISSVQAEDLADYHCGQSYNYPF 
LIYGASNRYTGVPSRFSGSGSGTDFTLTISSLQPDDFATYYCGQSYNYPF 
LIKYASQSISGIPSRF$GSGSGTDFTLSVNGVETEDFGMYFCQQSNSWPH 
LIKYASQSISGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQSNSWPH 
LIYWASTRHTGVPDRFTGSGSGTDFTLTITNVQSEDLADYFCQQYSIFPL 
LIYWASTRHTGVPSRFTGSGSGTEFTLTISSLQPDDFATYFCQQYSIFPL 
LIKYASNLESGVPARFSGSGF.GTDFTLNIHPVEEEDTVTYYCQHSWEIPY 
LIKYASNLESGIPARFSGSGSGTEFTLTISRLESEDFAVYYCQHSWEIPY 
LIYAASNQGSGVPARFSGSGSGTDFSLNIHPMEEDDTAMYFCQQSKEVPW 
LIYAASNQGSGVPSRFSGSGSGTDFTLNISSLQPDDFATYYCQQSK.EVPW 
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• 
sequential 100 
Kabat 100 

murxTacL 
hzxTacL 
EuL 
rnurxMikL 
hzxMikL 
LayL 
murxAF2L 
hzxAF2L 
rnurxCMVSL 
hzxCMVSL 
murxFd138L 
hzxFdl38L 
murxFd79L 
hzxFd79L 
rnurxM195L 
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 

(1) GENERAL INFORMATION: 

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

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

(iv) CORRES 

(v) 

(A) SSEE: Genentech, Inc. 
(B) : 1 DNA Way 
(C) outh San Francisco 
(D) STATE: a li forn i a 
(E) COUNTRY: USA 
(F) ZIP: 9408 

COMPUTER 
(A) MEDIUM TYPE: 
(B) COMPUTER: IBM 
(c) 
(D) 

.5 inch, 1.44 Mb floppy disk 
C compatible 

; PC-DOS/MS- DOS 
n (Genentech) 

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

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/7 
(8) 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) TELE FAX: 650/952- 9881 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(8) 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 
1 5 10 

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

Thr Ala. Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 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 Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
95 100 105 

Ile Lys Arg 

(2) INFORMATION SEQ ID N0:2: 

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

(xi) SEQ ID N0:2: 

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

Gly Ser Leu Arg Leu 
20 

Asp Thr Tyr Ile His Trp 
35 

Glu Trp Val Ala Arg Ile 
50 

Asp Ser Val Lys 
65 

Asn Thr Ala Tyr Leu Gln Met Asn 
80 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp 
95 

10 15 

Ser Gly Phe Asn Ile Lys 
25 30 

Ala Pro Gly Lys Gly Leu 
40 45 

Asn Gly Tyr Thr Arg Tyr 
55 60 

Ser Ala Asp Thr Ser 
75 

Ala Glu Asp 
90 

Asp Gly Phe Tyr 
105 

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

(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 
1 5 10 
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Gly Asp Arg Val 

Ser \eu 
Leu Leu 

Ala 

Tyr Asn Ser Leu 

Ile Lys Arg Thr 
109 

Thr 
20 

Trp 
35 

Ala 
50 

Ser 
65 

(2) INFORMATION FOR 

Ile Thr cys Arg 

Tyr Gln Gln Lys 

Ala Ser Ser Leu 

Gly Ser Gly Thr 

Glu Asp Phe Ala 

Tyr Thr Phe Gly 

(i) SEQUENCE CHARACTE ISTICS: 
(A) LENGTH: 120 a acids 
(B) 
(.Dl 

Ala 
25 

Pro 
40 

Glu 
SS 

Asp 
70 

Thr 
85 

Gln 
100 

(xi) SEQUENCE DESCRIPTION: ID N0:4: 

Ser Gln Asp Val Ser 
30 

Gly Lys Ala Pro Lys 
45 

Ser Gly Val Pro Ser 
60 

Phe Thr Leu Thr Ile 
75 

Tyr Tyr Cys Gln Gln 
90 

Gly Thr Lys Val Glu 
105 

Val Gln Leu Val Glu Ser 
5 

Gly Leu Val Gln Pro Gly 
10 15 

Ser Leu Arg Leu Ser Cys Ala 
20 

Tyr Ala Met Ser Trp Val Arg Gln 
35 

Glu Trp Val Ala Val Ile Ser Glu Asn 
so 

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 

Gly Phe Thr Phe Ser 
30 

Pro Gly Lys Gly Leu 
45 

Tyr 
60 

Ser 
75 

Asp 
90 

Ser 
105 

Ser 
120 

485 of 1033 BI Exhibit 1002



(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 

Leu Leu Ile 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 

(i) SEQUENCE CHARACTERIS res: 
(A) LENGTH: 120 amino 

~ k'j (B) TYPE: Amino Acid 
}ff("- (D) TOPOLOGY: Linear 

\{'-~~ G~:i~a:E:~:N::uD:::·:::I::~ 
1 5 

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 

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 

Asp 
90 

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

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

(2) INFORMATION FOR SEQ ID N0:7: 

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 ; 

I 
TCCGATATCC AG 

(2) INFORMATION 

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

GTTTGATCTC CAGCTTGGTA 

( 2) INFORMATION 

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

31 

;) 

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

I r (xi) SEQUENCE DESCRIPTION: 

~I lt} 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) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino acids 
(B) TYPE: Amino Acid 
( ) TOPOLOGY: Linear 

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

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

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

Gly Asn Thr Leu Pro Gly Gly Thr Lys Leu Glu 
95 100 105 

Ile Lys 
107 

(2) INFORMATION FOR SEQ ID NO:l 

V (i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 107 amino 

l (B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

V'f\ ~(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 BO BS 

Gly Asn Thr Leu Pro Trp Thr Phe Gly Gln 
95 100 

488 of 1033 BI Exhibit 1002



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 N0:13: 

(i) SEQUENCE 
(A) LENGTH: 36 b se pairs 
(B) TYPE: Nucleic Acid 
(C) STRANDEDNESS: ingle 
(D) 

(xi) SEQUENCE DESCRIPTION SEQ ID N0:13: 

GTAGATAAAT CCTCTTCTAC AGCCTA CTG CAAATG 36 

( 2) INFORMATION 

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

(111 (xi) SEQUENCE DESCRIPTION' SEQ 

\jtl~CTTATAAAGG TGTTTCCACC TATAACCAGA AATTC 

ATATCCGTAG ATAAATCC 68 

(2) INFORMATION FOR SEQ ID NO:lS: 

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

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:15: 

CTATACCTCC CGTCTGCATT CTGGAGTCCC 30 

(2) INFORMATION FOR SEQ ID N0:16: 

7 
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Ile Lys 
107 

(2) INF 

(i) 

(xi) 

FOR SEQ ID NO:lB: 

CHARACTERISTICS: 
ENGTH: 107 amino acids 

PE : Amino Acid 

DESCRIPTION: SEQ ID NO:lB: 

Asp 
1 

Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
10 15 

Gly Asp Arg Val Ile Thr Cys Arg Ala Ser G1n Ser Ile Ser 
25 30 

Asn Tyr Leu Ala Pro Gly Lys Ala Pro Lys 
40 45 

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

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

Ser Ser Leu Gln Pro Thr Tyr Tyr Cys Gln Gln 
80 BS 90 

Gln Gly Thr Lys Val Glu 
100 105 

Lys 
1-07 

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 Gly 
20 25 

Gly Tyr Thr Met Asn Trp Val Lys Gln Ser His Gly 
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 Tyr Met Glu Leu Leu Ser Leu Thr Ser Glu Asp 
80 85 90 

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

Asp Trp Tyr Phe Val Trp Gly Ala Gly Thr Thr Val Thr Val 

Ser Ser 
122 

(2) INFORMATION 

(i) SEQUENCE CHARACTE ISTICS: 
(A) LENGTH; 122 am'no acids 
(Bl TYPE: Amino Aci 
(D) TOPOLOGY: Linea 

115 120 

(xi) SEQUENCE DESCRIPTION; ID N0:20: 

Glu Val Gln Leu Val 
1 5 

Gly Ser Leu Arg Leu Ser Cys 
20 

Gly Tyr Thr Met Asn Trp Val 
35 

Gly 

:.. 

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 
80 

Tyr 
95 

Asp 
110 

Leu Gln Met Asn 

Cys Ala Arg Ser 

Val Trp Gly Gln 

(2) INFORMATION FOR SEQ ID N0:21: 

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

Gly 
10 

Ser 
25 

Gly 
100 

Gly 
115 

Leu Val Gln Pro Gly 
15 

Gly Tyr Ser Phe Thr 
30 

Pro Gly Lys Gly Leu 
45 

Gly Val Ser Thr Tyr 
60 

Ser Val Asp Lys Ser 
75 

Asp 
90 

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 

491 of 1033 BI Exhibit 1002



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 Ser Leu Arg Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Gly A.rg Val Gl.y Tyr Ser Leu 
95 100 105 

Ser Gly Leu Tyr Asp Gly Thr Leu Val Thr Val 
110 115 120 

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 

(<\. 1~ Gln Val Gln Leu Gln Gln Ser Gly Pro 
{;'{ 1 5 

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 
80 85 

Ser Gly Ile Tyr Tyr Cys Ala Arg Trp Arg 
95 100 

Val Lys Pro Gly 
15 

Thr 
30 

Leu 
45 

His 
60 

Ser 
75 

Asp 
90 

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 

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

Cys Leu Val Tyr Phe Pro Glu Pro Val Thr Val Ser T.i::p 
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 His 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 Val His Thr Lys Pro Arg Glu 

290 300 

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

~r 305 315 
fl\· 

I Leu His Gln Asp Trp Leu Asn Gly Lys r Lys cys Lys Val 
hi 320 330 

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys 
335 340 345 

Ala Lys Gl y 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 

(i) SEQUENCE 
(A) LENGT 
(B) 
(D} 

SEQ ID N0:23: 

acids 

(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 
20 

Glu Ser Gly Gly Gly Leu 
25 30 

Val Gln Pro Gly Gly 
35 

Ser cys Ala Thr Ser Gly 
40 45 

Tyr Thr Phe Thr Glu 
50 

Trp Met Arg Gln Ala Pro 
55 60 

Gly Lys Gly Leu Glu Trp 
65 

Ile Asn Pro Lys Asn Gly 
70 75 

Gly Thr Ser His Asn 

' lo 80 

jl'/~( ~ Val Asp Lys Ser T~~ Ser Thr Ala Tyr 

{/v't Arg Ala Glu Asp Thr Ala Val Tyr Tyr 
I I 110 

Leu Asn Tyr Gly Phe Asp Val Arg Tyr Phe 
125 130 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
140 145 

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser 
155 160 

Arg Phe Thr Ile Ser 
90 

Gln Met Asn Ser Leu 
105 

Gly 
120 

Gln 
135 

Ser 
150 

Thr 
165 

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Gl~ Val 
180 170 175 

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 Ph'e 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 
310 315 

Glu Gln Phe Asn Val 'Ser Val Leu Thr Val 
325 330 

Val His Gln Asp Trp Glu Tyr Lys Cys Lys Val 
335 340 345 

Ser Asn Lys Gly Leu Glu Lys Thr Ile Ser Lys 
350 355 360 

Thr Lys Gly Gln Pro Val Tyr Thr Leu Pro Pro 
365 370 375 

Ser Arg Glu Glu Met Thr Lys 
380 

Val Ser Leu Thr Cys Leu 
385 390 

Lys Gly Phe Tyr Pro Ser 
395 

Gly Gln Pro Glu Asn Asn Tyr Lys 
410 

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
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 

Val Glu Trp Glu Ser 
405 

Thr Pro Pro Met Leu 
420 

Asp 
435 

Met 
450 

Leu 
465 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:24: 
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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 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 Lys Ser GI 
125 

Leu Asn Asn Phe Tyr Pro Arg Glu 
140 

Asp Asn Ala Leu Gln Ser Gly Asn Ser 
155 

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 ~I 

~JGln Asp Ser Lys Asp Ser Thr Tyr Ser 
170 

er Ser Thr Leu Thr 
180 

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys 
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: 
(Al LENGTH: 233 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi} SEQUENCE DESCRIPTION: SEQ ID N0:25: 

Glu 
195 

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 

Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr 
85 90 

Thr Leu Thr Ile Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr 

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 

/\ b Ser Val Thr Glu Gln 
(jVJ. 185 

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 

Val 
210 

fY'.\ IY'Ser Thr Leu Thr ~~~ Ser Lys Ala Asp 

/;{\ Tyr Ala Cys Glu Val Thr His Gln Gly Leu Thr 
22.5 215 220 

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 

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

15 
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• " 
Glu Trp Val Ile Asn Pro Tyr Lys Gly Val Thr Thr Tyr 

55 60 

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

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

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

Asp Trp Tyr Phe Asp 
110 

Trp Gly Gln Gly Thr Leu Val Thr Val 

Ser Ser 
122 

(2) INFORMATION 

(i) SEQUENCE 
(A) LENGTH: 25 amino a 
(Bl TYPE: Amino Acid 
(0) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: 

Glu Val Gln Leu Val Glu Ser 
1 5 

Gly Ser Leu Arg Leu Ser 

~ (2) INFORMJ\TION FO:OSEQ ID N0:28: 

rv1~}' (ii 

SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 14 amino acids 
(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

115 120 

Gly Leu Val Gln Pro Gly 
10 15 

(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 NO: 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 

I<, 
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" . . , • 
Ala 

(2 ) FOR SEQ ID N0:30: 

(l.) SEQUENCE 
(A) LENGT · 11 amino acids 
(B) TYPE: ' no Acid 
(D) TOPOLOGY. Linear 

Trp Gly Gln Gly Thr Thr Val Ser Ser 
10 11 1 5 

17 
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PAGE: I 

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 

--> {jl. 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 !;¥,~ 

DATE: 10/08/97 ·~~ 
TIME: 13:19:'?~ 

INPUT SET: S20851.mw ''.0 
This Raw Listing contains the General 
Tnf ormation Section and up to the first S pages. 

SEQUENCE LISTING 

( l ) 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) APPLlCATION NU)fBE~; 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) TELE~OMMUUICATION INFORMATION: 
(A) TELEPHONE: 650/225-1994 
(B) J)ELEFAX: 650/952-9881 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQJENCE CHARACTERISTICS: 
(A }~LENGTH: 109 amino acids 

' . 
, 
' 

. ! 

! . 
t : ~ : 

• < 
4 : • 

•· ., , 

disk 

.. 
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PAGE: 2 RAW SEQUENCE LISTING 
PATENT APPLICATION lJS/08/146,206B 

DATE: 10/08/97 
TIME: 13:19:49 

INPUT SET: S20851.raw 
47 
48 
49 
50 
Sl 
S2 
S3 
S4 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

(8) TYPE: Amino Acid 
( D) TOPOLOGY: Linear 

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

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

Oly Asp Arg Val Thr Ile Thr Cys Arg Ala 
20 25 

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

Leu Leu Ile Tyr Ser Ala Ser Phe Leu olu 
50 SS 

Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp 
65 70 

Ser Ser Leu Gln Pro Olu Asp Phe Ala Thr 
80 85 

r.eu Ser Ala Ser Val 
15 

S:er Gln Asp Val Asn 
30 

<lily Lys .Ala Pro Lys 
45 

s:er Cly Val Pro Ser 
60 

P'he Thr Leu Thr Ile 
75 

'I'yr Tyr cys oln Cln 
90 

70 His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Glly Thr Lys Val Glu 
71 95 100 105 
72 
7 3 Ile Lys Arg Thr 
74 109 
75 
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 
83 
84 
85 
86' 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

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

Glu Val Gln Leu Val Glu Ser Gly Gly 
1 5 

Gly Ser Leu Arg Leu Ser cys Ala Ala 
20 

Asp Thr Tyr Ile His Trp Val Arg Gln 
35 

Clu Trp Val Ala Arg Ile Tyr Pro Thr 
so 

Ala Asp Ser Val Lys Gly Arg Phe Thr 
6S 

Gly L.eu Val Gln Pro 
10 

Ser Gly Phe Asn I.le 
25 

Ala Pro Gly Lys Gly 
40 .. 

Asn Oly Tyr Thr Arg 
55 ct> 

Ile ,§er Ala Asp Thr 
70 ~ . . 

• 

' - . 
. • •·•· J -

'· . 
• . f i 

! ~ : 
~ t 
• • 

Gly 
15 

Lys 
30 

Leu 
45 

Tyr 
60 

Ser 
75 
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PAGE: 3 RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206B 

DATE: 10/08/97 
TIME: 13:19:52 

INPUT SET: S20851.raw 
100 Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
101 80 85 90 
102 
103 Thr Ala Val Tyr Tyr cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
104 95 100 105 
105 
106 Ala Met Asp Val Trp Cly Oln Cly Thr Leu Val Tbr Val Ser Ser 
107 110 115 1 20 
108 
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 
116 (Xi) SEQUENCE DESCRIPTION: SEQ ID N0;3: 
117 
118 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
119 l 5 10 15 
120 
121 Oly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser 
122 20 25 30 
123 
124 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 Cly 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 aly Thr Lys Val Glu 
137 95 100 105 
138 
139 Ile Lys Arg Thr 
140 109 
141 
142 (2) INFORMATION FOR SEQ IO N0:4: 
143 
144 (i) SEQUENCE CHARACTERISTICS: 
145 (A) LENGTH: 120 amino acids 
146 (B) TYPE: Amino Acid 
147 (D) TOPOLOGY: Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0: 4 t 
148 
149 
150 
151 
152 

~ 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
i 5 io 15 

• z, ' 
t . ~ i 

T • : 

~ ~ 

! 
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• 
PAGE: 4 RAW SEQUENCE LISTING 

PA TENT APPLICATION US/08/146,206B 

I -

DATE: l 0/08/97 
TIME: 13:19:54 

lNPUT SET: 820851.raw 
153 
154 Gly Ser Leu Arg Leu Ser <::ys Ala Ala Ser Gly Phe Thr Phe Ser 
155 20 25 30 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

Asp Tyr Ala Met 

Glu Trp Val Ala 

Ala Asp Ser Val 

Lys Asn Thr Ala 

Thr Ala Val Tyr 

Ala Met Asp Val 

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 

Trp Gly Gln Gly Thr 
110 

175 (2) INFORMATION FOR SEQ ID N0:5 : 
1 76 
177 (i) SEQUENCE CHARACTERISTICS: 
178 (A) LENGTH: 109 amino acids 
179 (B) TYPE: Amino Acid 
180 (D) TOPOLOGY: Linear 
181 

Ala Pro Gly Lys Gly 
40 

Gly Gly Tyr Thr Arg 
55 

Ile Ser Ala Asp Thr 
70 

Ser Leu Arg Ala Glu 
85 

Gly Gly Asp Gly Phe 
100 

Leu Val 'l'hr Val Ser 
115 

182 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:S: 
183 

Leu 
45 

Tyr 
60 

Ser 
75 

Asp 
90 

Tyr 
105 

Ser 
120 

184 Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
185 1 5 10 15 
186 
187 Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Asn 
188 20 25 30 
·189 
190 Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 
191 35 40 45 
192 
193 Leu Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Thr Gly Val Pro Asp 
194 50 55 60 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 

Arg Phe Thr Gly 

Ser Ser Val Gln 

His Tyr Thr Thr 

Ile Lys Arg Ala 

Asn 
65 

Ala 
80 

Pro 
95 

Arg Ser Gly Thr Asp Phe Thr Phe Thr 
70 

Glu Asp Leu Ala Val Tyr Tyr cys Gln 
85 

<9 

Pro Thr Phe Gly Gly Gly Thr Lys Leu 
~ 

_ .. 

' . . ' 
t •"',_."-,tl." ... ·"· • . ::~ .. ·~ 

l . ; ' 

. .. 

; . ; 

: .t ' 

100 

Ile 
75 

Gln 
90 

Glu 
105 
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PAGE: 5 

• 
RAW SEQUENCE LISTING 
PATENT APPLICATION US/08/146,206B 

DA TE: 10/08/97 
TIME: 13: 19:56 

206 
207 

( 2) 

109 

INFORMATION FOR SEQ ID N0:6: 

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

208 
209 
210 
211 
212 
213 
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 Glu 
1 5 10 

Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser 
20 25 

Asp Thr Tyr Ile His Trp Val Lys Gln Arg 
35 40 

Glu Trp Ile Oly Arg Ile Tyr Pro Thr Asn 
50 55 

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

Ser Asn Thr Ala Tyr Leu Gln Val Ser Arg 
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 

24i (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 
249 (xi) SEQUENCE DESCRIPTION: SEQ ID N0: 7 : 
250 
251 
252 TCCGATATCC AGCTGACCCA GTCTCCA ')Ji/ 

253 
254 (2) INFORMATION FOR SEQ ID4W0:8: 
255 
256 ( i) SEQUENCE CHARACTERI:tTICS :. 
257 (A) LENGTH: 31 base : pairs 
258 (B) TYPE: Nucleic A~id 

' 

.. ·. 

. : 
' ' ; 

; .. . . 

INPUT SET: S20851.rqw 

Leu Val Lys Pro Gly 
15 

Gly Phe Asn Ile Lys 
JO 

Pro Glu Oln 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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PAGE: i 

Line 

27 

Error 

• • 
SEQUENCE VERIFICATION REPORT 
PATENT APPLICATION US/081146,2068 

Original Text 

DATE: I 0/08/97 
TIME: 13:19:59 

INPUT SET: S20851.raw 

Wrong application Serial Number (A) APPLICATION NUMBER: 08/146206 

-
·' 

~ -- . 
. • . . 

I . H . . :. 
1 ; 

! • . . . 
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j JANET E. HASAK 
GENENTECH, INC. 
460 POINT SAN BRIJNO 
SOUTH SAN FRANCISCO 

1- ( 
UNITED siilr's DEPARTMENT 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 

DATE MAILED: 
12/2:3/97 

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

Commissioner of Patents and Trademarks 

PTO.AOC /Rev_ 2/95\ 1. Fiie Coov 
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Office Action Summary 

Application No. 

08/146,206 

Examiner 

Applicant(s) 

Patrick J . Nolan 

Carter et al. 

Group Art Unit 

18 16 

!XI Responsive to c9mmunication(s) filed on -=-6-'-2'°--7'-·..::;.9..;..7..__9_-.._1-..;;.9..;..7....;;a;..;...n;..:;d_.;...;10-:;.....;..7-'· 9::...;7 ______________ _ 

!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. 135 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1. 136(a). 

Disposition of Claims 

l&l 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. 

IXl 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 pr?posed drawing correction, filed on is (]!pproved 01isapproved. 

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. 

0 received in Application No. (Seties Code/Serial Number) 
~-------

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

*Certified copies n~ 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 

D Information Disclosure Statement(s), PT0 -1449, Paper No(s). 

0 Interview Summary, PT0-41 3 
D ~otice of Draftsperson's Patent Drawing Review, PT0-948 

0 Notice of Informal Patent Application, PT0-152 

----

- SEE OFFICE A CTION ON THE FOLLOWING PAGES -

U. S. Patent end Tradomorl< Oltlc:e 

PT0-326 (Rev. 9-95) Office Action Summary Part of Paper No. 34 
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• 
Serial No. 0 8 / 14 6 , 2 0 6 

Art Unit 1816 

1. Claims 1-8, 10- 121 15 and 22-42 are pending. 

Double Patent ing 

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 refl ected 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). 

3. Claims 1-12 , 15 stand 19-25 are provisionally rejected under 
the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over: claims 1-J.2, 15 and 19 of 
copending application Serial No. 08/439 , 004. f~~-

Applicant ' s request these rejection be held in abeyance until 
the prosecution of the two pending cases are completed. 

Claim Rej ections - 35 USC § 1 02 

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 
o n an international application by another who has fulfilled 
the requirements of paragraphs ( 1) , ( 2), and ( 4) of section 
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Serial No. 08/14 6,206 

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 bein~ an ticipated 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 t he 
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 Qn.e. of the 
following effects recited in claim 1 and 23, part ( f), not a ll 
three. 

7. Applicant argues t hat the det ermination of residues being 
exposed to the CDR region is not the same as the '101 ~eaching of 
whether the residue "interacts with a CDRu. 

Protein chemistry dictates that for an amino acid residue t o 
interact with another amino acid residues it needs to be expos ed t o 
i t. 

8. Applicant argues that · Since the '101 patent does not 
specifically teach gl ycosylation of the residue being a factor for 
select_ion it cannot be used as a prior art reference . 

The teaching of glycosylation effects o~ amino acid residues, 
i s of record, as taught by Roitt et al . , submitted in the last 
office action . Roitt is an educational textbook demonstrating 
concept~ well known to those in the art. 

9. . Applicant argues that claims drawn to specific residue changes 
have been amended to distinguish the c:laims 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, t hey 
may do so by claiming the a c tual numbering system used in t he 
actual claim. 

The following new grounds of rejecticms are necessitated by the 
amendm,ents filed 6-27 - 97 , 9 - 1 - 97 and 1.0-7- 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 
irnmunoglobulin regions for the creation of a consensus sequence to 
be used in making a humanized antibody (col umn 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 irnmunoglobulin 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 invent i on . 

Claim Rejections - 35, USC § 103 

The following is a quotation of 35 U.S.C. § 103 which f o rms 
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 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. 

This application currently names joi nt 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 37 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 w~s 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 discussed supra. The claimed 
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Serial No . 08/146,206 

Art Unit 1816 

invention differs from the prtor art teachings only by the 
recitation the Ig gamma isotype sequences used to make a consensus 
heavy chain framework region. 

However, Kabat et al., teach the sequences or all known Ig 
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 Ig gamma 
beavy chains for the creation of a consensus sequence with the 
expectation that said consensus sequence irnrnunoglobulin 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 Office action. Accordingly, THIS 
ACTION IS MADE FINAL . See MPEP § 706 . 0'7 (a) . Applicant is reminded 
of the extension of time policy as set forth in 37 CFR 1.136(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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Serial No . 08/146 , 206 

Art Unit 1816 

13. If attempts to reach the examiner are unsuccessful, the 
examiner ' s s upervisor, 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 t his 
application or proceeding should be directed to the Group 
receptionist, whose telephone number is (703) 308- 0196 . 

Patrick J. Nolan, Ph . D. F~~~~ 
December 19, 1997 Primary Examiner 

December 19, 1997 
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•• ~ l Applicant(sl. Application No. 

- 08/146,206 Carter et al. 

Notice of References Cited Examiner Group Art Unit 

Patrick J. Nolan 1816 Page 1of1~ 

U.S. PATENT DOCUMENTS 

DOCUMENT NO. DATE NAME CLASS SUBCLASS 

A 5,693,762 12-2-97 Queen et al. 530 387.2 

B 

c 
--

D 

I 
E 

F -
G 

~ 

I 

J -

K 

L 

Mi 
FOREIGN PATENT DOCUMENTS 

DOCUMENT NO. DATE COUNTRY NAME CLASS SUBCLASS 

N 

0 

p 

.. 
a 

R 

s 

T 

NON-PATENT DOCUMENTS 

DOCUMENT (Including Author, rrt1e, Source, and Pertinent Pages) DATE 

u 

v 

w 

x 

I 

U, S. Potent ond Trademist1< Olfice 

PT0-892 (Rev . 9-95) 

r:v/19 ·~/or 
Notice of References Cited Part of Paper No. _3_4 __ 
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Patent Docket P0709Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OFflCE 

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: 

Qenentech, 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 

l DNA Way 
So. San Francisco. CA 94080-4990 
Phone: (650} 225-1994 
Fox: (650) 952-9881 

Respectfully submitted. 

rr~H~l:C 
By:-~......._--='--_,,.,_""""""~---

Wendy M. Lee 
Reg. No. 40,378 
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Patent Docket P0709Pl # J. 
: ··: 

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: 

to claim 42. 

The Commissioner is hereby a 

Group Art Unit: 1644 

Examiner: P. Nolan 

and Inter erences from the decision dated 23 

!aims 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. 

07/0111991 SSMDflRA 00000105 070630 09146206 

01 Fta119 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 

R
- ,,,, \ ,/ 
l~~ ' , •\I - ~· • ..._. __/ 

--~ ·~ .;:.( ' 

.JUL 6 \998 
GROLft·J I~~..; ~ 

Rev!sod (10/1 1 /951 
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In re Application of 

Paul J. Carter et al 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING 
HUMANIZED ANTIBODIES 

Patent Docket P0709Pl 

Group Art Unit: 1644 

Examiner: P. Nolan 

PETITION AND FEE FOR THREE MONTH EXTENSION OF TIME 
(37 CFR 1.136(a)) 

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 23March1998 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_ 

0710111'18 mDARA 00000105 070630 08146206 Respectfully submitted, 

GENENTECH, INC. 02 FC1U7 

\ 

950.00 at 

Date: June 23, 1998 

lDNAWay 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 

I 

By:~ 
Richard B. Love 
Reg. No. 34,659 

Rrt:c~~u~111.~~~J 
JUL _6 1998 
GRt~ 

' \,J '-. . L IL)~- ..... 

Revised (10/17/951 
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In 1e lpplalian ot Pai.I J. Calllr ei <II. 
Senll '5-: lllfl 48.206 
F~ On:~ 11. 1!8.1 
Mallllcl Or\: 23 Ju,.1998 

~Ha .. P0709P1 
Br R•ru e. ~" 
Reg. No.. l4.M9 

Th•~ hu beo!I ~in cne U.S. Pa!Sfll 01fial on 1118 dilli! stampeQ· 

~ Peaaon., ~t Trna for Th,.. Miin#lli 
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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 9, 1995 
Cameron Wei bach. Director 
Office of Enrollment and Discipline 
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Puent Docket P0709P l 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Te Application of 

Paw 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 

~lnlflCATf; QP IMIMJtli 
IW"llY C111""f\' inat ~• ~~c• q. QGJ119 ~~IOll w1ltl ~ 111111~11 

$1 pg.i111 ~ ""1111 ....n<t•nl pOIO~a .. nm~ lnM ill •ll •n•wl<>ll• 
~ c4 tv. N I C01111111&4lotl..r Qf ... ~. "Wa.ll1119'on. 0 C. 2Q:l~l Pfl 

ter 

PETITION AbW FEE FOR THREE MONTH EXTENSION OF TIME 
<S7 CFR 1.136(&)) fleJttf>c 

£Af[Cf?
f.-N . 
F;...-11-'f f 

Assistant Commissioner of Patents 
Washington. D.C. 20231 

Applicant petitians the Com.m.isSioner Of Paltlnts and Trademarks to e~nd the time for response 

io the FINAL OFFICE ACTION clai;ed 23 December 1997 for three .Q:ionth{s) &am 23 March 1998 to 29 

June 1998. The extended time for response doee not exceed the stamr.ocy penod. 

Please charge Depol>it Accoqnt No. 07·0630 in the 11mount of $950.00 t.o ~ver the cost of the 

exten9ion. Any deficiency or overpayment should be charged or credited to this depoait acco.~mt. a, 

duplicate nf tb1~ RbPet ja =ss:d 
Ga/19/1998 Dl.YOMS 00000007 070£.30 081 

Respectfully submitted, 

CENENTECH. INC. 
01 FC:117 
02 FC:UCJ 

950.00 CH 
310.00 CH 

Date: JU?)e 23, 1998 

l DNA Way 
So. San Francisco. C.A 94080-4990 
Phone: (650) 225-1994 
Fu: (650) 952-9881 

, 

By:~ 
.Richard B. Love 
Reg. No. 94.659 
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Patent Docket P0709P 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Jn re Application of 

Pa"l J. Carter et al. 

Serial No.: 081146,206 

Filed: November l 7, 1993 

For: METHOD FOB MAKING 
HUMANIZED ANTIBODIES 

Group Alt Unit: 1644 

Examiner: P . Nolan 

"'"''""-a ~ M"ll-ll!G l ll•Pllllt ~tl"lll't llliH lN ~II ia Cl~·~-- .,,,,, - \inltfO 
.. Po<n• S.~ ~Ill ""rf)':l•IJJ ..... It TjfJt Clfj!S ""-' lft Ill - ofllpt 

il ua: ~1111 ~mJ'l~r GI '-141!1~ "'f~l<ln. o e 202!11 on 

NOTICE OF APPEAL 

Assistant Commissioner of Patents 
Washingion, D.C. 202Sl 

Sir: 

Apphcant hereby appeals fD the Board of Appesls aud Interferences froJ:Q. the deCls1on dated 23 

December 1997. of the Primary £xammer finally rejectin& claims 1·8, 10·12, 15, and 22-41 and objecting 

to claim •2. 

The Commissioner is hei-eby a~tbori%ed to char~e Deposit Account No. 07-0630 in the amount 

of $310 to cover the fees for this appeal and r.o charge the depo~t ac.t:O\Ult for any further fees in regard 

to this patent application. A quplicate c2py nf this Notice is enclosed for thi !i l?UQI09e. 

Date; Jtme 2s. 1998 

lDNAWay 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952~9881 

Respectfully s\lbmitted, 

GENENTEC.H, lNC. 

By:~ 
Richard B. Love 
Reg. No. 34,659 
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SERIAL NUMBER FlLING DATE 

•• UNITED STA. DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COM MISSIONER OF PATENTS AND mADEMARKSi 

Washington, D.C. 20231 

FIRST NAMED APPLICANT ATTORNEY DOCKETT NO. 

EXAMINER 

ART UNIT PAPER NUMBER 

DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 

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

(1>--~M~~~-~"'"-C..---!-~--'~----------- (3) ______________ _ 

Zwvr;,«- JJd L 
(2)------~~--------------- (4)-------- ------------· 

Date of Interview ___ f'._-_/_3_-_1_~-----------
Type: ~Telephonic ~Personal (copy is given to Oappllcant .V applicant's representative}. 

r.:_ J_ / - II f d J__._ ~~ 
Exhibit shown or demonstration conducted: Ji(ves 0 No. If yes, brief description: ___ W'....;;...t""'aA""""'L/_-"S;..._""'~-----"'-...;;;~;....ao=.::'-'--:.:;~"""-----

Agreement o was reached with respect to some or all 4:>f the claims in question. !\twas not reached. 

Claims discussed: __ ....;..M...;.....;;;.;:~"'--+7__...~__,.~rz?'--D-'-J __ Ci...::::;~~'~-~-=4..k-=----J,::.o,___c_-_J o___.-f~f __ _ 
lde~tt~~n~~martd~~sse~----~~-~~,~~-~~-~-~----~~'-6~~~'-7+•~~-~-~-------------

lJ/j-~ Description of the general nature of what was agreed to H an agreement was reached, or any other comments: - -------------

~ u/ ~ h dv~ .IW /03 tUd~~ 

(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.) 

?(1. It Is not necessary for applicant to provide a sepa1rate record of the substance of the Interview. 

Unless the paragraph below has been checked to indlcat•a to the contrary, A FORMAL WRITIEN RESPONSE TO THE LAST OFFICE ACTION IS NOT 
WAIVED ANO MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e.g., Items 1-7 on the reverse side ot this form). If a response to the last Office 
action has already been filed, then appllcant ls 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 illncludlng 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 fulllll 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. ~ -e~ (#7tC. 
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Potent Docket P0709P 1 O 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of 

Serial No.: 08/146,206 

Filed: November 17, 1993 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

Group Art Unit: 1644 

Examiner: P. Nolan 

AMENDMENT TRANSMITTAL 
Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

REc~::~\1c 
1SEP \i I l~~y 

GROUP 180 

Transmilfed herewith is an Amendment under 37C.F.R.§1 .129(a) in the above-Identified application. 

The fee has been calculated as shown below. 

Total 72 35 37 x22= $814.00 

Independent 7 10 0 x 78= $0.00 

_ First Presenta1ion of Multiple Dependent Claims +250= 

Total fee Calculation $814.00 

Amendment under 37C.F.R.§1.129(0) submitted with fee of $750.00 pursuant 
lo 37C.F.R.§ 1.17(r) 

X The Commissioner is hereby authorized lo charge Deposit Account No. 07-0630 
in the amount of $1.564.00 pursuant lo 37C.F.R.§1.17fr). A duplicate copy of 
this transmittal Is enclosed. 

---"'"'X~-- A Declaration of Steven Shak with Exhibits A-F is enclosed. 
A Supplemental Information Disclosure Statement. PTO·l 449 Form. and copies 
of Refs. 218-224 are enclosed. 

The Commissioner is hereby authorized lo charge any additional fees required under 37 CFR t .16 and 
1.17, or credit overpayment lo Deposit Account No. 07-0630. A duplicate copy of this sheet Is enclosed. 

Dale: August 24, 1998 

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

Revloed 110/1319&1 
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Patent Docket P0709Pl 

UNITED STATES PATENT AND TRADEMARK OFFICE 

r-~~~~~~~~~~~~~~~~-y~~~~~~~~~~~~~~""'T'l. ~t~-~TV'lv 1 :~~,, 

1n r e Application of Gr oup Art Unit: 1644 

Paul J. Carter et al . 

Serial No. : 08/146 , 206 

Filed : November 17 , 1993 

For: METHOD FOR MAKING 
HUMANIZED ANTIBODIES 

Exami n e r : P. Nolan 

AMENDMENT UNDER 37 C . F. R . § 1 . 129 (a ) 

Assistant Commissioner of Patents 
Washin gton, D. C. 20231 

Sir: 

GRO JP 1600 

This paper is being filed in response to the Off ice Action mailed 

December 23 , 1 997. In the Office Action, the Examiner issued a 

final rejection of claims 1-8, 10- 12; 15 and 22-41 and ob jected to 

clai m 42 . Applicants filed a Notice o f Appeal on Jun e 23, 1998. 

Applicants have not yet filed an Appeal Brief . Accordingly, the 

present response i s b e ing 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 t imely filed . 

Ent ry of the followi ng amendment is respectfully request ed : 

E CLAI,MS :( , / 
C GVl°'c&J.. CY~ ..../ 

Ol/3111998 G0000el2~1A-- 1 - 8 / 
// 

10-12, 15 and 22-42 without prejudice o r 

gj f'E:fti d i scll'-tlnatr of the subj ect matter claimed therei n . 
7'0.00 at 

1 
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·~ Please add the following claims: 

--43. (New) A urnanized antibody variable domain compris.ing ~non
human Compleme arity Determining Region (CDR) incorporated into a 

human variable domain, and further comprising an amino 

acid substitu ion at a site selected from the group consisting of: 

4L, 38L, 44L, SSL, 621, 65L, 66L,, 67L , 68L, 69L , 73L, 85L, 

98L, 2H, 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. 

(New) The 
~ 

humanized variable domain of claim it{' 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 y{ wherein the 

human antibody variable domain is a consensus human variable 

domain. 

r r 
ff · (New) The humaniied variabre domain of claim ~wherein the 

residue at site 4L has been substituted . 

t 
f$· (New) The 

t 
humanized variable domain of claim _;}f wherein the 

residue at site 38L has been substituted. 

~· (New) The 
r 

humanized variable domain of claim ~wherein the 

residue at site 43L has been substituted. 

? 
(New) The humanized variable domain of claim eff.wherein the 

2 

rh2 
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• . . 
residue at site 441 has been substituted . 

f. (New) The humanized variable domain of claim ~wherein the 

residue at site SSL has been substituted. 

l~ I 
JR· (New) The humanized variable domain of claim ilJ wherein the 

residue at site 62L has been substituted. 

~- ' (New) Tbe humanized variable domain of claim ~ wherein the 

residue at site 6SL has been substituted . 

~ L- I 
f!{ . (New) The humanized variable domain of claim jef wherein the 

residue at site 661 has been subs t ituted . 

ti. (New) The humanized variable domain of claim ~( wherein the 

residue at site 67L has been substituted. 

r-id·'- g, 
(New) The humanized variable domain of claim ~wherein the 

I 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. 

If' l 
~. (New) The humanized variable domain of claim ~ wherein the . 
residue at site 73L has been substituted. 

7 ( 
(New) The humanized variable domain of claim ;A wherein the 

residue at site 85L has been substituted. 

~~ ( 
j/J. (New} The humanized variable domain of claim ~wherein the 

residue at site 981 has been substituted . 

;;. I. 
(New) The humanized variable domain of claim ~wherein the 

3 

/ :J 21 
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. • • • 
residue at site 2H has been substituted . 

(New) 
l 

The humanized variable domain of claim ~ wherein the 

residue at site 4H has been substituted. 

I 
(New) The humanized variable domain of claim ¥{' wherein the 

residue at site 36H has been substituted. 

~~ (New) The humanized variable domain of claim k wherein the 

residue at site 39H has been substituted. 

;/. v 
(New) The humanized variable domain of claim .y.! wherein the 

( 

residue at site 43H has been substituted. 

(New) 
I 

The humanized variable domain of claim jl'!> wherein the 

residue at site 45H has been substituted . 

.A . ~ (New) 

~~ re:idue at 

~ 

The 

site 

humanized variable domain 

69H has been substituted. 

I 
of claim ~ wherein the , 

I 
ji'. (New) The humanized variable domain of claim ~wherein . the 

residue at site 70H has been substituted . 

I 
humanized variable domain of claim yr wherein the (New) The 

residue at site 74H has been substituted. 

ai 1 
-;(J . (New) The humanized variable domain of claim ~wherein the 

residue at site 92H has been substituted. 

(New) 

claim~ 
~ 

72. (New) 

An antibody comprising the humanized variable domain of 

An which binds and comprises a 

4 
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•• • 
humanized antibody variabl 

Complementarity Determining 

domain comprising © non- human 

incorporated into a human 

;:-1 antibody variable domain, furthe r comprises an amino acid 

~~~substitution at a site sele from the group consisting of: 

41, 381, 431, 441, 46L, 58 , 621, 651, 661, 67L, 681, 69L, 73L, 

85L, 98L, 2H, 4H, 36H, 39H 43H, 45H, 69H, 70H, 74H, 75H, 76H, 78H 

and 92H, utilizing the n ering system set forth in Kabat. 

The antibody of claim 72 wherein the substituted 

o e corresponding location of the 

non-human antibody from which the non-human CDR · ned. 

Jl--
l<· (New} 

{D 
The antibody of claim 12-wherein no human Framework 

Region (FR} residue other than those set forth in the group has 

been substituted . 

IJ 
7$. (New) 

r<tS> 
The antibody of claim J1. wherein the human antibody 

variable domain is a consensus human variable domain . 

(New) 
$Ji0 

The antibody of claim V wherein the residue at site 4L 

been substituted. 

19~· 

if. (New) 
!<€J 

The antibody of claim j1" wherein the residue at site 

38L has been substituted. 

Jt. _:g(i) 
:;r· (New) The antibody of claim wherein the residue at site 

431 has been substituted . 

~~ t~ 
(New) The antibody of claim n wherein the residue at site 

44L has been substituted . 

fii~ 
(New) The antibody of claim n wherein the residue at site 

46L has been substituted. 

5 
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I • •• 
H_ io f'f· (New) The antibody of claim ]£"wherein the residue at site 

581 has been substituted . 

(New) 
%?> 

The antibody of claim Yf wherein the residue at site , 

62L has been substituted. 

ff. 1~ 
~- (New) The antibody of claim >'i1 wherein the residue at site 

651 has been substituted . 

(New) '® The antibody of claim ~wherein the residue at site 

66L has been substituted . 

(New) 

t-zj 
The antibody of claim 76 wherein the residue at site 

671 has been substituted. 

)r (New) 
~ 

The antibody of claim rf wherein the residue at site 

681 has been substituted . 

4r 
Sjf. (New) The antibody of 

~~ 
claim,?2 wherein the residue at site 

~ ~ · 691 has been substitut ed . 

,~ "· V:- (New) 
11~ 

The antibody of claim ;;If wherein the residue at site 

731 has been substituted. 

(New) 
t <.tJJ 

The antibody of c l aim ;i2 wherein the residue at site 

SSL has been substituted. 

Jt (New) 

J::.-o 
The antibody of claim)d' wherein the residue at site 

98L has been substituted. 

~a; 
(New) The antibody of claim ~Jd' wherein the residue at site 2H 

has been substituted . 

6 
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- • 
has 

(New) The antibody of claim ~wherein the residue at site 4H 

been substituted . 

~E) 
(New) The antibody of claim '1f wherein the residue at site 

36H has been substituted. 

~ 
~· (New) 

go 
The antibody of claim j1'°wherein the residue at site 

39H has been substituted . 

?. (New) 
1" 

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) 

J@ 
The antibody of claim j4 wherein the residue at site 

69H has been substituted. 

f:' -~· (New) 
la 

The antibody of claim j{ wherein the residue at site 

70H has been substituted. 

~·rrr t>a 
L I),..~ ~· (New) The antibody of claim ~wherein the residue at site 

f 74H has been substituted . 

rr Yt6. (New) 
~;a 

The antibody of claim _;ill wherein the residue at site 

75H has been substituted . 

(New) 

JjlJ 
The antibody of claim j/ wherein the residue at site 

76H has been substituted. 

~ 
¢. (New) 

$~ 
The antibody of claim j:{' wherein the residue at site 

78H has been substituted. 

7 
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• •• 
'l }e 
1;,r. (New) The antibody of claim ;r2.· ~herein the residue at site 

92H has been substituted. 

104 . (New) 

acid substit 

4L, 38L, 

SSL, 981, 

umanized antibody variable domain comprising a non

tari ty Determining Region (CDR) incorporated into a 

n variable domain, and further comprising an amino 

ion at a site selected from the group consisting of: 

44L, 46L, SSL, 62L, 65L, 66L, 67L, 68L, 69L, 73L, 

4H, 36H, 39H, 43H, 45H, 69H, 70H, 74H, 75H, 76H, 78H 

and 92H, ut lizing the numbering system set forth in Kabat. 

105 . (New) An antibody which lacks significant immunogenicity upon 

repeated admin · strat i on to a human patient in order to treat a 

chronic e in that patient and comprises ~ non-human 

Cornplementarit 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, 44L, 46L, 581, 62L, 65L, 66L, 67L, 68L, 691, 73L, 

85L, 98L, 4H, 36H, 39H, 43H, 45H, 69H , ?OH, 74H, 75H, 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 patient and comprises a consensus human 

variable domain uman heavy chain immunoglobulin subgroup , 

wherein amino acid r sidues forming Complementarity Determining 

Regions (CDRs) ther of comprise non-human antibody amino acid 

residues, and comprising a Framework Region (FR) 

substitution where he substituted FR residue: (a) noncovalently 

binds antigen dire (b) interacts with a CDR; (c) comprises a 

glycosylation site affects the antigen binding or affinity of 

the antibody; o (d) participates in the V~-VH interface by 

8 
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•• • 
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 glycosylat_iol}_ site which 0ifectV the 

antigen binding o affinity of the antibody. · ·- - _,.., 

110. (New) ibody of claim 106 comprising a non- human FR 

residue which parti 

proximity or 

one another . 

111. (New) A humani 

variable domain an VH 

interface by affecting the 

VH regions with respect to 

comprising a consensus human 

subgroup III , wherein amino acid 

residues forming Complem ntarity Determining Regions (CDRs) thereof 

comprise non-human 

comprising a Framework 

substituted FR residue: 

(b) interacts with a CDR; 

affects the antigen 

participates in the VL-Vtt 

orientation of the VL and 

ody amino acid residues, and further 

(FR) substitution where the 

noncovalently binds antigen directly; 

) comprises a glycosylation site which 

or affinity of the antibody; or (d) 

erface by affecting the proximity or 

egions with respect to one another . 

112. (New) 

significant 

humanized antibody of claim 111 which lacks 

ogenicity upon repeated administration to a human 

to treat a chronic disease in that patient. 

9 
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-sit • •• 
0 1 113 . A humanized variant of a non-human parent antibody 

antig1:?n 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 

non-human antib dy amino acid residues, and further comprising a 

Framework (FR) substitution where the substituted FR 

residue : (a) valently binds antigen directly; (b) interacts 

with a CDR; (c) co pri ses 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~tt~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_. __________ ~--------------~ 

~uL 
~~ 

114. (New) 

antigen at least 

antibody . --

claim 113 which binds the 

3-fold more tightly than the parent 

REMARKS 

The undersigned confirms having met with Examiner Nolan in the 

personal interview on l\ugust 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· ~xarniner 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 Office. 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 amE~nded 10- 7 - 97; and page 6, 

lines 21-22 for "utilizing the numberin9 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 p185H8
R

2
"; 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 Kabatn 

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 hurnani :~ed vari ants with improved binding affinity 

compared to the murine parent antibody. 

Claim 114 - page 71 , lines 1-2 

In that the claims do not introduce new matter, their entry is 

respectfully requested. 

Information Disclosure 

1 . In the above-ment i oned interview, the undersigned i nquired 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 supplememtal IDS is submitted herewith. Applicants 

respectfully request consideration of the art cited in this 

supplemental IDS with l:espect to the instant application. 

Provisional Double PatEmting 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 1 004 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 i tern 9 of the 

Office 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 

pl8SHER2 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 immunogenici ty upon repeated administration to a 

human patient in order to treat a chronic disease in that patient 

(see comments below) . 

Applicants submit that indepe~dent 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 l i kely 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 '762 patent did not in fact teach a consensus 

human variable domain as the term is used in the present 

application. 

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 no t int endE?d to refer to a "consensus 

human variable domain'' as in the pr,esent application (i.e. a 

sequence representing the most freque:ntly occurring amino acid 

residues at each location in all immunoglobulins of any particular 

subclass; see page 14, lines 29-31 of the instant application) . 

Applicants submit that the ' 7 62 pa tent was using the phrase 

"consensus framework from many human antibodies " synonymously with 

a framework "from a particular human immunoglobulin that is 

unusually homologous to the donor i.rnmunoglobulin 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 immunoglobulin 

framework sequence from a single human immunoglobulin which was 

unusually homologous to the donor immunoglobulin 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 immunoglobulin to be humanized" , i.e. , a 

framework from a particular human immunoglobulin which "agrees" 

with the donor irnmunoglobulin when the sequences are aligned. 

Thus, Applicants submit that the '76~~ patent did not teach or 

enable a consensus human variable domain as described in the 

present application, much less a "consemsus human variable domain 

of a human heavy chain immunoglobuli.n 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 Ig gamma heavy chains 

for the creation of a consensus sequence with the expectation that 

such consensus sequence imrnunoglobulin 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 o f the present invention. " One 

cannot use hindsight reconstruction to pick and choose among 

15 

537 of 1033 BI Exhibit 1002



• • 
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 inununoglobulins 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 recitatiqn 

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 
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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 irrununoglobulin 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

CDl 8 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) J ; 61 % for an anti - VEGF antibody [Presta et al. Cancer 

Research 57 (20): 4593-4599 (1997) (copy attached)] and 63% for an 

anti-HER2 antibody! (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 immunogenicity 

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 pa ti en ts 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 ih 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 describes humanized antibodies which we re 

anticipated to lack significant immunogenicity upon repeated 

ad.ministration 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) . Us i ng an ELISA to detect antibodies to HERCEPTIN® 

antibody in the serum of treated patients, Dr. Shak reports in 

paragraph 4 that only one pati ent out of the 885 patients evaluated 

as of December 31, 1997 had detectable human antihuman anti bodies 

{HAHA) • 

Dr. Shak further reviews in paragraphs 5- 7 of his declaration human 

clinical data relating to a humanized var iant of a murine anti-IgE 

antibody which was humanized according to the teachings of the 

present application. Dr. Shak explains that human patients 

sufferi ng 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 HARA 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 furthE!r 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 

speci f ication describes humanized antibodies which lack significant 

irnrnunogenicity upon repeated administration to a human patient in 

order to treat a chronic disease in that patient. 

In accordance 

interview, for 

with a recommendation of the 

clari t y reasons, independent 
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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 irnrnunogenicity 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 colunm 41) . The 

corresponding scientific publication, Queen et ai. PNAS (USA) 

86:10029-10033 (1989) (of record) states that the humanized 
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anti-Ta c antibody actually had an affinity about 1/3 that of 

murine anti- Tac (see the abstract). 

• The humanized mik-in 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 

disp layed a 2- fold decrease in affinity and the affi nity of the 

humanized Fd138 - 80 antibody was apparently "comparable" to that 

of the murine antibody (lines 42- 46 in column 56) . 

• The humanized Ml 95 antibody is stated to have an "affinity the 

same as the mouse Ml95 antibody to within experimental error" 

(lines 31-32 in column 60). 

• In the line bridgi ng co l umns 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 a r e approximate ly the same". 

Hence, the '762 patent, in addition to its deficiencies with 

respect to the use of a consensus human variable domai n as in the 

present application, fails to report any humanized antibody with 

better binding affini t y than the non-human parent antib ody . 

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 : 

22 
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(a} anti-HER2 (405) [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-lgE [see Presta et al. J. Immunol. 151 (5) :2623- 2632 

(1993) (of record)]; 

(e) anti- CDlla [see Werther et al. J. Inununol. 157: 4986-4995 

( 1996) (of record)]; and 

(f) anti-VEGF [see Presta et al. Cancer Research 57(20) : 4593-45~~ 

(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 th~ "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. Even if (which is strongly 
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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 

inununoglobulin 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 V8 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 Ill 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) 952-9881 
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PATENT 
Docket P709Pl 

. 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Carter et al . 

0 \ p E" 
vC' 

~UG16-~ 
(.) 

Serial. No. 08/146,206 ~~ ~ 

\°~ct mAO£~~~~ 
Filed: 17 November 1993 

For : Method for Maki~g 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 experi ence , 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 capaci ty as anti-HER2 Clinical Team Leader, I am 

familiar with human c l inical data relating to the humanized anti

HER2 antibody, hu.MAb4D5-8 (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 (HARA) 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. 

s_ 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 MaEll (rhuMAb-E25) 

administered intravenously (IV) 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 I V 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 page 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 

immunogenic 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 

immunogenicity has heen 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: 
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Patent Docket E07.09P 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 e xamination 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 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 ~he moiling 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 37CFR§1.97(e), as checked 
below. Should any fee be due. the U.S. Patent and Trademark Ottice is hereby 
authorized to charge Deposit Account No. 07-0630 in the amo1;Jnt of $240.00 to cover 
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• 
Page2 

the cost of this Information Disclosure Sta tement. Any deficiency or overpayment 
should be charged or c redited to this deposit account. A duollcate of this sheet ts 
enclosed. 

(e) [) Is filed after the mailing date of either a final rejection 01 a notice of allowance, 
whichever occurred first, and is accompanied by the fee ($130) set forth in 37 CFR 
§ 1.17(i) and a sta tement as specified in 37CFR§1.97(e), as checked below. This 
document Is to be considered as a petttlon 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 c over 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) [xj Is filed otter 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 i.s hereby authorized to charge Deposit Account No. 07-0630 to cover the cost 
of this Information Disclosure Sta tement 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 37CFR§ 1.97(e) 

may need to be completed.] The undersigned states that: 

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

0 No item of information contained in this information disclosure statement was cited 
In a communication mailed from a foreign p atent office in a counterpart foreign 
a pp lic ation and, to the knowledge of the undersigned a fter making reasonable 
inquiry, was known to any Individua l 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 a l. 

Fahy et al. 
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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. 

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 rs "prior arY' 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 § 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 Wav 
So. San Francisco, CA 94080-4990 
Phone: (650) 225-1994 
Fax: (650) 952-9881 
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UNITED STATEL;_)·JEPARTIVIENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSION~R OF PATENTS AND TRADEMARKS 

Washinoton. DC 20231 

~ICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. I 
• • I 

I::: 1 i , , It ' . I 

EXAMINER 
'' I j 

' : \ 
•. ! , ' 1 I i : . . I I' ; 'i: ;. t \ ' '• 1 ; • • .. . ' ! '$ ,-, -:,· • 'J 

ART UNIT PAPER NUMBER 

DA TE MAILED: 
• I 

• _i, ·-. -t 

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

~\ 

Commissioner of Patents and Trademarks 

l>Tn.Aor. IRFV ' l ll§l 
I ·file Coov 
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APPLICATION NUMBER FILING 01\TE 

! 1 
UNITED sl'Ares DEPARTMENT OF COMMERCE 
Pa::ent and Trademark Office 
Add1-ess: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington. O.C. 20231 

FIRST NAMED APPLICANT ATIOANEY DOCKET NO. 

ART UNIT PAPER NUMBER 

DATE MAILED: 
INTERVIEW SUMMARY 

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

(1 l___,.,,_¥~ ....... ·?_.1
• ·a ........... /1..__·- ....... z;1~1i__,_1.1·__.J> .... 1t....:....M,,;:;ll ..... ::> _ ____ _ 

(2)._ ....... 4'-='-' ' ..... t< ... /,l.__.._ ... l.r."""""j-'. k ... · ..,.1/ __________ _ ... 

(3)_--<-/J,_/"""'e-l""""·i ..... -z~: '---<_/g-=--------
(4) _____ _.,._i_) _______ _____ _ 

Date of lnterview_~/_O~/i_1. .... ~...,· ,_/ _e_..(,.,,./I _ _ ________ _ r z 
Type: DTelephonic 0 Personal (copy is given to Oapplicant ~ppllcant's representative). 

Exhibit shown or demonstration conducted: 0 Yes 0 No If yes, brief descriplion: ____________ ___ _ ___ _ 

I 

Agreement 0 was reached. 0 was not reached. 

Claim(s) discussed: (i J!j ;1 tl.14 ciu
0 

... 
Identification of prior art discussed: ____ --"--·-------------------------------

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

,{. '1 

~ "/'" ,-. t · . ' 

(A fuller description, if necessary, and a wpy of the l'mendments, 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 thereol must be 
attached,) 

1. 0 It is not necessary for applicant lo provide a se1parate record of the substance or the interview. 

Unless the paragraph above 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. (See MPEP Sec!lon 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 the objeclions. 
rejections and requirements that may be prese1nt in the last Office action, and since the claims are now allowable, this completed lorm 
is considered to rullill the response requirements of the last Office action. Applicant is not relieved lrom providing a separate record ot 
the interview unless box 1 above is also check:ed. 

FORM PTOL-413 (REV.1·96) 

Examiner Note: You must sign this form unless it is an anachment to another form. 

~ufla~~ ' 
/ 1t(.)JJ 

··j i,.v 

I 
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GENENTECH, INC. 

J DNA Wt1y, Suutli Stt11 Francism. CA 94080-4990 Tel: 650-225-1994 Fax 650-952-9881 

fAX TRANSMISSION COVER SHEE'f 

0,11.:; Nom11bcr -0, J 998 
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nc: 

.'iwtlu: 
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~atent ooclcet PU"/U!H?l 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Paul J. Carter et al . 

Serial N~.: 08/14b,lUb 

~·i.led: November 17, 1993 

Fur. : METHOD FOR MAI<LN~ HU~L~ED 
ANTIBODIES 

Group Az:t Onit: 1644 

Examinex: Tam Davis 

SUPPLEMENTAL AMENOM2NT 

Assistant Coltlinissioner of Patents 
Washinqton, D.C. 20231 

Sir: 

Further to the amendment dated August 24, 1998, Apt>l ir.;rnts 

request that the above-identified application b& amended as 

follows: 

IN THE CLAIMS: 

E'lease 

43. 

non-human 

43, 72, 104- 10.6 and 112 as follows: 

variable domain comprising a 

Determi.ninq Region (CDR) which binds an 

~ \ antigen inco orated into a human antibody variable domain, and 

Y --zlher compri ing an amino acid substitution at a site selected 

~ ~66:~ :~:. q::~~ nsi~:~~q,:~: :~~. 3:~: :~~· ,::~· ,::~· .:~~· .::~· 
)/ 69H, 70H, H, utilizing the numbering system set forth 

in Kabat. 

72. (Amen~ An antibody which binds p185"e•i ;;ind comprises a 

--'\<)/humanized antib~. variable domai n comprising a ncm-hwuan 

..Y Complementari~yL~e~mining Region (CDR) whic:h binds pl8S"b~ 
~~rporated into a ~~body variable domain, and further 

564 of 1033 BI Exhibit 1002



78H and 

u 

acid substitution at a site selected from thQ 

67L; 68L, 69L, 7]L, 

74H, 75H, 76H, 

the numbering system set forth in Kabat . 

£ OIJ, (Amended) A humanized antibody variable domain comprising a 

' ~ non-hum Complementarity Determininry Region (CDRl which binds an 

antigen a consensu~ hnm<1n var.iable domain, and 

.A 0J further acid substitution at a site ::;~li:cled 
y 

from the 

4L, 38L, 43L, 6SL, 66L, 67L, 68L, 69L, 73L, 

BSL, 9BJ., ::>H, 4H, 36H, 39~3H, 4SH, 69H, 70H, 741i, 75H, 76H, 

78H and 92H, utili.zing th'=! n~edng system set forth in Kabat. 

which lacks (significant] 

imrnunoqe ·city compared to a non-human p~rent antibody upon 

repeated a to a human patient in order to treat a 

in that patient and comprises a non-human 

Deter1t1inin9 Region (CDR) whir:h binds an antigen 

incorporated nto a human antibody variable domain, and fur~h~~ 

4L, 38T., 43L, 

BSL, 98L, 2H, 

78H and 92H, 

\ 

subs~itution at a site selected from the 

46L, SSL, 62L, 65L, 66L, 67L, 68L, 69L, 73L, 

39li, 43H, 45H, 69H, 7011, 74H, 75H, ?till, 

ng the numbering system set forth in Kabat. 

106. (Amended) 1\1 antibody which lacks [siqnific;:mt] 

~u1111ul1uy~m.i.ci ty cQrnpared to a non- human parent antibody upon 

repeated administ'ation to a human pati ent in order to treat a 

patient and comprises a consensus human 

z 
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s~--:2.,.. 
~~ ,z.;::~le domai a human heavy chain immunoglobulin subgroup, 

__) ,V whecein amino residues forming Complementarity Determining 

I Regions (CDRsl 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~lently 
binds antigen di ectly; (b) interact3 with a CDR; Cc) comprises a 

qlycosylation sit which affects the anUgen binding or affinity 

of the antibody; o (dl participates in the VL-VH interface by 

nr nri entation of L:he VL and V11 regions 

with respect to one another. 
---~--~~~~~~~~~/~/_·~~~~~~~~.~~--

112. (Amended) The humaniz of claim 111 which lacks 

[significant} immunog~ni y coro ared to a non-hum.an parent 

antibouy uvou .repeated a ' nistration to a human patient in order 

to treat a chronic d'sease in that patient. 
I 

I 
I REMARKS 

The undersigned confirms having met with Exaniners Davis and 

FP.j~ee in the interview October 16, 1998 . In that interview, the 

Examiners suggesteu lhal independent claims 43 1 72 , 104 and .l05 

be amended for claim precision to refer to a CDR which binds an 

antigen. Without acquiescing in any objection or rejection anrl 

purely to facilitate allowance, claims 43, 104 and 105 have been 

revised herein as recommended by t.he Office to refer to a Cf)R 

"which binds an antigen" and claim 72 refers to a CDR "which 
binds p lBS"''U., . 

Moreover , the Examiners proposed in the interview that, for 

clarity reasons, claims 105, 106 and 112 Crefering to antibodies 

with diminished immnnngenlcity) .be revised to refer to an 

antibody which "lacks irnmunogenicity comp~ced to a non-human 

3 
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08/146,206 

parent antibodyH. Without acquiescing in any objection or 

rP.jP.r.tjon and purely to facilitate allowance, Applicants have 

adopted the language propus~d by the Office. Hence, the 

instantly claimed antibodies display significantly reduced 

immunogenicity upon repeated administration to a human patient in 

orde r to treat a chronic disease in that patient (sec p~ge 70, 

liul:!s 6- 8 of the instant application), as opposed to the 

immunogenieity observed with the prior art hum.anized antibody in 

Isaacs et al., The Lancet 340:748-75?. (19~2) (see first paraqraph 

on page 19 of the amendm~nt da~ed August 24, 1998) . 

Applicants look forward to ear.ly receipt of a notice of allowance 

in the above application. 

Date: November 6, 1998 

l DNA Way 
So. San Francisco, CA 
Phone: (650) 225-1994 
Fax: (650) 952- 9881 

Respectfully submitted, 
GENENT~ 

By:~..,...._~-:--.,..,..--:::--~~~~~~ 
Wendy M. Lee 
Reg . No. 40,378 

94080-4990 

4 
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Official Document - GENF.NTECH, INC. 

J DNA Wuy, Soi.rh s,m Fra11dS(O, CA 94080-4990 Ttl. 650-225-7039 Fux: 650-952-9881 

FAX TRANSMISSION COVER SHEET 

Dare: Jam.ecry I .S, J 999 

To: Croi.p Art Unit: 164~ of US PTO 

Fib:: ( 703) 308-4426 

US. Str. No OS/1'96.206 Jiltd Novrmbrr 17, 1991 (Attornij Dot/la No.: P0709P 1) 

WtnqyM. Lu 

cunFJC4TION OF FACSJM/l.E IRl!NSM/.<;f!./()N 
I lkTc~ crnify rlult cJii. p.tptr u brint flll'J,..i1' mnu'mlrttJ Ul rht J'111mt 6"" Tr..W-rl Off~t'"' rhr d<UL shuwn btkiw, 

""" 5"!1!111 

YOU SHOULD RECEIVE~ Pl'ICE(S), INCLUDING THIS COVER. SHEET. IF )'OU VO NOT R£CEJVE ALL 'fHE l'l\GES, 
PLEASE G\LL 650-225-70"J9 

Cumm~nts: 

MNflQEN"ri.1 m N_m 

'ttw oo.:a..m.r.'-' ...::mn•l-"•~t,Ct.ti.o. faC\o,uWr Cl.-nm .. :..o.an cgn,"-1 .,u....,n..._l,1)11. I\~, ~~n, 11\.'C -4'.1~ • ~V\w.J - "'"·•tr'\;,it.O Th,, 1 •• lonft..a.. .... , ·• u~1id.r..'t orit7 rOT U\oC J4L•o:l .... J DI. ru~llt 
n..1.1..0 ,:.., Uw CIAl....,W..0.1 """"""' If JO-M~JlM. lJIC +htC11Q¢ 1..-£•~. 0C A,..>ot \Jaat. • l •T t\i.~t, C.....,J"tll;- m..l(,O...t.otlo, o1 "'""""f:.I U...; "'""'~'~"of ti\>• b,,...llQ onl...r\ldol.l\ltt •• ""10J) prc.1 .. Lot.:a If,,,...._ 
~-< l«Ti~C'C U\.t tv-.. " ..... "' cmlll' ~ •'°"'Y .. not t.drpr....nt: IA~dy ., IN.I. - an ~1i7" to. uw '"'~ d "• ""'V,.na.I 00..."'-"'C.~ (0 .-..:..i..a u .. .._ ..... h ........ ~ u ~ '"' UIC w•tit.dk'4 •.C.p!D"-
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Potenr Docket P0709Pl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Applicor1on of Group AtT Unit: 1642 

Paul J. Caner et ol Exom1ne1· J Reeves 

Serial No.: 08/146.206 

f il80; November 17. 1993 

For: METHOD FOR MAKING HUMANIZED 
ANT180D1ES 

AM!NDMENTTRANSMfIIAL 

Assistan1 Commi1>$ioner ot Patents 
Wasningion, D.C. 20231 

Transmoneo flerewolh i<> an amenomem 1n lhe above·ioentifoed applicaloon. 

Tne l ee hii~ cieen ca1c ... 11ned as snown below 

Claims Highe:;I No. Presem E4ra 
Rerna;n1ng PreviouSly Paio 

Aller For 
Amenamen1 

Total 86 . 72 14 

lndepenaent 9 . 7 2 

_ Mu11ip1e oependen1 ctaimts). 11 <1ny 

Ra1e 

$18 

$78 

$260 

Total Fee Calculation 

No ado1llonat lee is required. 

AOd1tional 
Fees 

$252.00 

$156.00 

$000 

$408.00 

The Commissioner is ~r@by a 1.11nori2eo 10 cnaige Deposit Account No. 07-0630 ~, 
tne amou111 of $408.00. A dupljca1e copy of this 1rani;mjtta! i s enclosed. 
Pe1rt1on '°' E11ens1on of Time is enclM&O. 

Tl'l8 Commissioner is nereby authonzeQ 10 cnarge any ado11iona1 tees required unoer 37 CFA l .16 and 1.11. 
01 credit overpayment 10 OepoSit kcount No. 07-0630. A dupljcale copy of U1is sh!el Is enclosed. 

Oace: Jan .. al) 1S. 1999 

1 ONAWay 
So. San Franc:1sco. CA 9408().4990 
Pnone: (650] 225·1994 
Fa.: (650) 952•9881 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Group Arr Unit 1642 

Poul J . CotTer et ol. Examiner: Juhe Reeves 

Serial No.: 08/140.206 . .· . . . 
Filed: Novemoer 17. 1993 ' .. .. .. ... : 

··: .. ·' .. ._ 

For: METHOD FOR MAKING HUMANIZED 
ANTIBODIES 

SUPPbEMENTALAMENDMENT 

Ass1siant Commi$5iioner ot Patents 
Washington, D.C. 20231 

Sir: 

' 
: ·. 

. .. 

.. .. . -. ; 

; ·. 

Please amend the claims as indicated below. Pending claims which are not amended he(ein are 

marked •(Reiterated)" for the Examine(s convenience. 

1 ~ (lWICE AMENDED) A humanized antibOdy variable aomain comprising [a] non-human 

Complementariiy Determining Region (COR) amino acid residues wh_i~h bind[s] !:iia('ltii:lerL,,." 
.a fi'\tt•cw.:i.cJI'· · · .011 .. u· , ... J 

incorporated into a human antibody 11ariab1e aomain. and further composing,. "ltft o aclo 

substitution at a site se1ec1ed from me group consisting of: 4L, 38L, 43L, 44L. 581.!, 62L. 65L, 66L. 

67L, 68L. 69L. 73L, SSL, 98L, 2H, 4H, 36H. 39H, 43H. 45H, 69H, 70H, 741'1 ana 92H, utitizmg tne 

numbering svsiem set fonh in l<at>at 

- ·.. . . . -- . . , 
(AMENDED) The humanized variable domain of claim~nerein the subsutuied residue 

is Iha residue found at the cor<espona1ng location of lhe non-human antibody lrom which the 

non-human CDR amino acjd residues are. (was] obtatne<S. 

45. (Reiterated) The humaniled varifo domain ol claim 43 wherein no human FrameworK 

Region (FR) •es•due ot1m 1nan '"°')f i!~~roup nas been 5"bSi;tuted. 
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46. (Reiterated) Tne numanized variable domain or claim 43 wnerein \he numan ant1t>0dy 

variable domain 1s a consensus human 11anaole domain. 

47. (Reiterateo) Tne humanized variable domain of c1a1m 43 wherein tne residue a1 site 4L nas 

Deen substituted_ 

48. (Reiterated) The numanized vanaDle domain of claim 43 wnerein me resiaue at site 38L has 

been substituted. 

49_ (Reiterated) The humanizeo vanat>le domain ol claim 43 wherein ltle residue at site 43L has 

been SuDstituted. 

50. (Reiterate<!) TM numanizeo variable domain or claim 43 wnereiri the residue at site 44L nas 

been substituted. 

51 . (Reiterated) TM numaniZed variable domain of claim 43 wherein ttle residue at site 58L nas 

been suDSlitured. 

52. (Reiterated) The tiumanizoo variable domain of daim 43 wnerein me residue at s11e 62L has 

been substituted. 

53. (Reiterated) Tile humanizeo 11anable domain of claim 43 wherein me residue at site 65L has 

been sut>stituted. 

54. (Reiterated) The humanizeci vanable domain of claim 43 wherein lne residue at site SSL has 

been substituted. 

55. (Reiterated) The humanized vanable domain of claim 43 wherein ltle residue at site 67L has 

been substituted. 

SS. (Re1terate0) Tne humanized variable domain of claim 43 wherein ttie residue ar site 68L tias 

been substituted. 

2 
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57. (Re1terateo) Tlie numanized variable domain ot claim 43 wnerein !he residue ar s·ne 69L has 

been substitured. 

58. (Reiterate<i) TM numanized variable domain of claim 43 wherein me residue ar site 731. has 

been suoslltuted. 

59. (Reiterated) The numanized variable domain of claim 43 wherein ltle residue at site SSL has 

been substiruted. 

60. (Reiterated) The numanized variable aomain of c1a1m 43 wherein the residue at site 98L nas 

been substituted. 

61 . (Reiterated) Tne humanized variable domain of ctaim 43 wnerein me residue ar sire 2H has 

been substituted. 

62. (Reiterated) The numanizea variable domain of claim 43 wnerem ltle residue at site 4H nas 

been subsrltuted. 

63. (Reiterated) The humanized variable domain of claim 43 wneiein Iha residue at site 36H has 

been substituted. 

64. (Reiterared) The humani2ed vanable domain of claim 43 wherein the residue at site 39H nas 

been subst1tl..ited. 

65. (Reiterated) The humanized vanable aomain of claim 43 wherein lhe resiClue at site 43H nas 

been SuDstit1.11eC1. 

66. (Reiterated) The humanizea variable domain of claim 43 wherein the residue at site 45H has 

been substituted. 

67. (Reiterated) Tl'le humanized variable domain of Claim 43 wherein the residue al site 69H !'las 

been substituted. 
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68. (Reiterated) The 11uman1zed variati11e 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 74H has 

been substituted. 

70. (Reiterated) Tne humanized variable aomain of ctaim 43 wnerein the residue at site 92H has 

been substituted. 

71 . (Reiterated) An ant1b0dy comprising the humanized variable domain of claim 43. 

72. (TWICE AMENDED> An antiDO<llf wtuch binQs p185"5112 and comprises a humanized 

antibOdY variable domain. wherein the hurriaoized antibody variable domain comprises (comprising 

a] non-human Complementarity Determining Region (CDA) amino acid residues which biOd{s) 

p 185"ati incorporated inlo a human antibody variable domain, and furtner comprises an amino acid 

substitution at a site selected from the gro1Up consisting of: 

4L.@43L. 44L. 46L, ~ 62L, 65L. 66L.@ 68L, 69L, 73L, 85L,@2H, 4H. 36H, 39H. 43H. 

45H, 6911, ?OH, 74H, 7SH. 76H.~ and 92H, utilizing the numbering system set fortn in Kabat __ _ 

73. (AMENDED) The antibody of claim 72 wherein tne substituted residue is the residue found 

at the corresponding location of me non-human antiDOdy from Which the non·human CDR !mk!.Q 
acjd residues are {was} obtained. 

74. (Reiterated) Th& antibody ol claim 72 wherein no numan Framewor1l Region (FA) residue 

other than those set forth in the group ha!; been suosti1u1e<l. 

75. (Reiterated) The antiDoOy of claim 72 wherein tl'le human antibody variable domain is a 

consensus human variable domain. 

76. (Re11eratea) The antibody of claim 72 wherein me residue at site 4L has been substituteo. 

77. (Reiterated) The ant1b0dy or claim '72 wherein me residue at site 38L has been subslitutea. 
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78 (Reiterated) The antibody of claim 72 wnerein !he residue at site 43L has been sut>stiMed. 

79. (Reiterated) Tne antibOdy or Claim 72 wrierein the reSidue at sne 44L nas been substituted. 

80. (Reiterated) The antibody or claim 72 wnerein tne residue at site 46L nas been suost1tutea. 

81 . (Reiterated) Tne antilX>Cfy of claim 72 wherein the residue at site SSL nas been substituted 

82. (Reiterated) The antibody of claim 72 wherein me residue at s•te 62L has been substituted. 

83. (Reiteratea) The antibOd)' of claim 72 wherein tne residue at site 65L nas been substituted. 

84. (Reiterated) The antiDOdy of claim 72 v.nerein rne residue at site 66l has been substituted. 

85. (Reiterated) Tne amibody of claim 72 wherein me residue a1 site 67L has Deen substil\lted. 

86. (Reiterated) The antibody of claim 72 wrierein tne residue at site SSL has been substituted. 

87. (Reiterated) Ttie antibody of claim 72 wherein me resid1.1e at site 69L has been substituted. 

88. (Reiterated) The antJDOdy of claim 72 wnerein the residue ar site 73L nas been substituted. 

89. (Reiterated) Tne antiDOdy of claim 72 wherein the residue at sire SSL has been subsrituted. 

90. (Reiterated} The amibooy ot claim 72 wherein the residue al site 98L nas been suostituted. 

91. ·(Reiterated) The ant1DOdy of claim 72 wherein 11'18 residue at site 211 tias been svbsm.uted 

92. (Reiterated) The anliDOdy of claim 72 wherein the residue at site 4H has been suosrituted 

93_ (Reiterated) Ttte antibody of claim 72 wherein the resi<lue at site 36H nas been substitute(!. 

94. (Reiterateo) The antibody of Claim 72 wherein the residue at sire 39H has Deen substituted. 

5 
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95. (Reiterated) Tna antibody of claim 72 wnerein the residue at site 4'.3H has been substituted 

96. (Reiteratea) The anlil>Ody of claim 72 wherein the residue at site 45H has Deen substituted. 

S7. (Reiterated} Ttle antioody of claim 72 wnerein tne res1aue ar site 69H nas been suost1tuted. 

98. (Reiterated} The antibody of claim 72 wherein me residue at site 70H nas been substituted. 

99. (Reiterated) Tne am:ibOdy of claim 72 wl'lerein tne residue a1sne74H nas been subsriUJted. 

100. lAeiterated} The antioody of claim 72 wherein ttle res1oue at site 75H has t:>een suDst1tuted. 

101. (Reiterated) The anlibOdy of claim 72 wherein tne residue at site 76H has been suostitured. 

102. (Reiterated) Tne antibOCly of clalm 72 wherein tne res1C1ue at site 78H has been substituted. 

103. (RaiterateCI) The antibody of claim 72 wherein the residue at site 92H has been suostituted. 

104. (TWICE AMENDED) A humanized antiDOdy variable domain comprising [a) non·numan 

Complementarity Determining Region (COR) amino acid residues wnich blnd[s) an antigen 

incorporoated into a consensus numan 11ariable domain, ana further comprising an amino aci~ 

substitution at a site selected from tne 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 ano 92H. uliliZing the numbering system set forth in Kabat 

105. (lWICE AMENDED) [An) A humanized anlibOdy which lacks immunogenic1ty compared to 

a non-human parent antibody upon repeated administration to a numan patient in order to treat a 

chronic disease in that patient [anal wherein the humanizea amjbody comprises (a) non·l'luman 

Comptementatiry Determining Region (CDR) amino acid residyes whictl Dind[s) an antigen 

cncorporated into a numan anriDody variable domain. anCI further comprises an oamino acid 

substitution at a site selected from the group consisting of: 

41.. 38L, 43L. 44L. 46L, SSL. 62L, 6SL, 66l. 67L, 68L. 69L. 73L, SSL. 98L. 2H, 4H, 36H. 39H, 43H. 

4SH, 69H, 70H. 74H, 75H. 76H, 78H and 92H, ut1tiZing the numbering system set foM in t<aoat. 
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