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Form PTO 948 (Rev. 10-93)
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INFORMATION DISCLOSURE STATEMENT

Honorable Commissioner of Patents
and Trademarks
Washington, D.C. 20231

Sir:

Applicants submit herewith patents, publications or other information (attached hereto and listed
on the attached Form PTO-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 81.56.

This Information Disclosure Statement:

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

{b) 1 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 2 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 ($210) set forth in 37 CFR
§1.17(p) or a certification as specified in 37 CFR §81.97(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 $210.00 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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08/146,206 Page 2

(e) [1 is filed after the mailing date of either a final rejection or a notice of allowance,
whichever occurred first, and is accompanied by the fee ($130) set forth in 37 CFR
§1.17(i)(1) and a certification as specified in 37 CFR §1.97(e), as checked below. This
document is to be considered as a petition requesting consideration of the information
disclosure statement.

[If either of boxes (d) or (e) is checked above, the following "certification” under 37 CFR
§1.97(e) may need to be completed.] The undersigned certifies that:

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

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

A list of the patent(s) or publication(s) is set forth on the attached Form PTO-1449 (Modified).
A copy of the items on PTO-1449 is supplied herewith:
[x] each [] none [] only those listed below:

Those patent(s) or publication(s) which are marked with an asterisk (*) in the attached PTO-1449 form
are not supplied because they were previously cited by or submitted to the Office in a prior application
Serial No. , filed and relied upon in this application for an earlier filing date under 35 USC §120.

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

[x] not given

[l given for each listed item

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

(1 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 8609,
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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(b), 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 8609 and the Examiner is respectfully requested to consider the listed

references.

A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the authorization
of the undersigned to prosecute the above-mentioned application. The original of this document is on

file in the Office of Enrollment and Discipline.

Date: April 13, 1995

‘Wendy M. Lee

460 Pt. San Bruno Blvd.

So. San Francisco, CA 94080-4990
Phone: (415) 225-1994

Fax: (415) 952-9881
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18 |Protein Engineering 2(3):170-172 (1988)

Chothia and Lesk, "Canonical Structures for the Hypervariable Regions" J. Mol. Biol., 196:901-917 (1887)
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20 structure" Science 233:755-758 {Aug. 15, 1986)
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27
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Gorman, SD et al., *"Reshaping a ftherapeutic CD4 antibody® Proc, Natl. Acad. Sci. USA 88(10):4181-4185
31 {May 15, 1951)
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Harris and Emery, “"Therapeutic antibodies - the coming of age* Tibtech 11:42-44 (February 1993)
34

|Huber et al., *Crystallographic structure studies of an IgC molecule and an Fe fragment® Nature 264:415-
35 420 (December 2, 1976)

Fmdziak et al., -plBS"ER Monoclonal Antibody Has Antiproliferative Effects In Vitro and

Sensitizes Human Breast Tumor Cells to Tumor Necrosis Factor® Molecular & Cellular Biology 9(3):1165-
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Jaffers, G. J. et al., "Monoclonal antibody therapy. Anti-idiotypic and non-anti-idiotypic antibodies
37 to OKT3 arising despite intense immunosuppression® Transplantation 41(5):572-578 (May 1986)

36
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38 from a mouse® Nature 321(6069):522-525 (1986)
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and Trademarks NBG

Washington, D.C. 20231

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

The fee has been calculated as shown below.

Total 24 Minus 23 = %22 = $ 22.00
Indep. 6 Minus 10 = 0 x76 = $0
___ First Presentation of Multiple Dependent Claim + 240 = $0
TOTAL $ 22.00
No additional fee is required,
X __ The Commissioner is hereby authorized to charge Deposit Account No. 07-0630in the amount
of $22.00. A duplicate copy of this transmittal is enclosed.
X Petition for Extension of Time is enclosed. Pdn,

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 cluplicate copy of this sheet is enclosed.

A copy of a document pursuant to 37 C.F.R. & 10.9(b) is attached as proof of the authorization of the
undersigned to prosecute the above-mentioned application:) The original of this document is on file in the Office
of Enrollment and Discipline. // ?

e uny SuBTY 070630 07,
0

GENENTEEH AIN 12/95 08144204
IW 5180 102 22.00CH 7091
Date: June 9, 1995 By: ‘
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A copy of a document pursuant to 37 C.F.R. & 10.9(b) is attached as proof of the authorization
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In re Application of = Group Art Unit: 1806

Paul J. Carter et al. Examiner: D. Adams

Serial No. 08/146,206

Filed: 17 November 1993

For: “fAETHOD FOR MAKIRG HUMANIZED
ANTIBODIES

A

17
=,
\

— —— T — — — — T — — — — i’

AMENDMENT UNDER 37 C.F.R. §1.111

W A

1995

Honorable Commissioner of Patents Wi
and Trademarks ‘
v
Washington, D.C. 20231 RUG 7

Sir: f-"'
This amendment is responsive to the Office Action dated 12/3/94. Attached is a petition and
petitinn fee for a three-month extension of time making this response timely filed on or before 6/9/95.

Please amend the application as follows:

IN THE SPECIFICATION:

On page 1, beneath the title and before the subheading "Field of the Invention", please insert

the following:

.——"'_—-'_'—-—:__'_.___

--Cross References

This application is a continuation-in-part of U.S. Application Serial No. 07/715,272 filed 14 June
1991 (abandoned) which application is incorporated herein by reference and to which application

priority is claimed under 35 USC §120.-;

_———
On page 65, line 5, change "Relative” to read --Relative cell proliferation--; C@
line 6, delete "cell"; ﬂfg)
line B, delete "prolife;ation*“;(@
line 11, delete "407" and insert 4.7 101--{{1@9

v
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line 12, delete "468" and insert --4.4

line 13, delete "0.8B8" and insert --0.82
line 14, delete "148" and insert  --1.1

line 15, delete "0.92" and insert --0.22
line 16, delete "0.63" and insert --0.62
line 17, delete "0.5@" and insert --0.10
line 18, delete "0.30" and insert --0.30

‘ IN THE CLAIMS:
Please cancel claims 13 and™14 without prejudice.
__-_-_-_-—-—__‘-—-
1. (Amended) A method for nnaking a humanized antibody comprising amino acid sequences of

a non-human, import antibody and a human antibody, comprising the steps of:
{a)[.] obtaining the aming acid sequences of at least a portion of an import variable domain
and of a consensus| human variable domain;

(b)[.] identifying [Complementarity] Complementary Determining Region (CDR) amino acid

ort variable domain and the consensus human [aminc] variable

sequences in the ir
domain [sequences];
{c)[.] substituting an impoft CDR amino acid sequence for the corresponding consensus
human CDR amino acid sequence; .
(d)[.] aligning the amino acid sequences of a Framework Region (FR) of the import [antibody]

variable demain and [the] a corresponding FR of the consensus [antibody] human

\ variable domain;
/’ {e)[.] identifying import [antiody] FR residues in the aligned FR sequences that are non-
homologous to the corrdsponding consensus [antibody] FR residues;

(fil.1 determining if the non-homologous import [amino acid] FR residue is [reasonably]
expected to have at leas{ one of the following effects:

{1)[.] non-covalently binds antigen directly,

{2)[.] interacts with a CDR; or

{3)[.]1 participates in the V|- V,, interface by affecting the proximity or orientation of the

V,_and V,, regions wlith respect to one another; and

{gll.] for any non-homologous import [antibody amino acid] FR residue which is [reasonably]
expected to have at least one of these effects, substituting that residue for the

corresponding amino acid fesidue in the consensus [antibody] FR [sequence].

'y
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2. (Amended) The method of claim 1, having an additional step of detérmining [if] whether any

such non-homologous import residuels are] is exposecl on the surfdce of the consensus human

variable domain or buried within it, and if the non-homologdus import residue is exposed,

retaining the corresponding consensus residue.

3. (Amended) The method of claim 1 or 19, having the additional steps of searching the import
variable domain sequence for glycosylation sites, determining if any such glycosylation site is

[reasonably] expected to affect the antigen} nding or affinity of the antibody, and if so,

‘ substituting the glycosylation site into the cghsensus [sequence] human variable domain.

4. (Amended) The method of claim 1/or 19, having the additional steps of searching the

consensus human variable domain seguence for glycosylation sites which are not present at the

corresponding amino acid in thg” import variable domain sequence, and if [the]l any such

/ : glycosylation site is not prese?n the import variable cdlomain sequence, substituting the import

amino acid residue(s] for the, amino acid residue[s] comprising the consensus glycosylation site.

5. (Amended) The methgd of claim 1 or 19, having [an] the additional steps if [which comprises]

aligning the impoit [antibody]l FR_seguence and consensus [antibodyl FR sequencels],

identifying imp [antibody] FR residues which are non-homologous [with] to the aligned

consensus FR/[sequence] residues, and for each such non-homologous import [antibody] FR

residue, derermining if the corresponding consensus [antibody] residue represents a residue

which is highly conserved across all species at that site, and if it is so conserved, preparing a

humanjzed antibody which comprises the conserisus [antibody amino acid] residue at that site.
/

6. (Amended) The method kf claim 1, wherein the corresponding consensus FR [antibody]

residues substituted in step [g) are selected from the group consisting of 4L, 351, [36L,] 38L,

43L, 44L, 46L, 58L, [62L, B3L,] 64L, 65L, 66L, 67L, 68L, 69L, 70L, 71L, 73L, 85L, [87L,]
98L, 2H, 4H, 24H, 36H, [37H,] 39H, 43H, 45H, 49H, [58H, 60H, 67H, 68H,] 69H, 70H, 73H,
74M, 75H, 76H, and 78HI[, 91H, 92H, 93H, and 103H].

(Amended) A method comprising providing at least a portion of an import, nan-human

[antibody] variable domain amino acid sequence having a Complementary Determining Region

(CDR) and a Framework Regiop (FR), obtaining the amino acid sequence of at least a portion

of a consensus human [antibody|] variable domain of a human immunoglobulin subgroup having

a CDR and a FR, substituting the| non-human CDR for the human CDR in the consensus human

D
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[antibody] variable dpmain, and [then] substituting a[n] non-human amino acid residue for the

consensus amino acld residue at at least one of the following sites:

4L, 35L, [36L,] 38L, 4B8L, 44L, 46L, 58L, [62L, 63L,] 64L, 65L, 66L, 67L, 68L, 69L, 70L, 71L,
73L, 85L, [87L,]1 98L, 2H, 4, 24H, 36H, [37H,] 39H, 43H, 45H, 49H, [58H, 60H, 67H, 68H,]
69H, 70H, 73H, 74H, {5H, 76H, and 78HI[, 91H, 92H, 93H, and 103H].

_— e ——
"-_-’_-__-—_ - - -
¥ In claim 8, line 2, please replace "antibody™with --variable domain--.

In claim 9, line 1, please delete }rﬂ"‘

10. (Amended) A humanizdd antibody variable domain having a non-human Complementary
: /7 Determining Region (CDR) incorporated into a consensus human variable domain [a human
Q/ antibody variable domain], wherein [the improvement comprises substituting an] a human amino

acid residue [for the human|\residue] has been substituted by a non-human amino acid residue
. at a site selected from the group consist_ing of:
4L, 35L, [36L,] 38L, 43L, 441, 46L, 58L, [62L, 63L,] 64L, 65L, 66L, 67L, 68L, 69L, 70L, 71L,

73L, 85L, [87L,] 98L, 2H, 4H) 24H, 36H, [37H,] 39H, 43H, 45H, 49H, [58H, 60H, 67H, 68H,]
69H, 70H, 73H, 74H, 75H, 46H, and 78H[, 91H, 92H, 93H, and 103H].

. \ : ;
- In claim 1;/1’1?:9 1, please replace "FR" with --Frame@wgmn (FR)--.

e

15. (Amended) A methaod for engineering a humanized antibody comprising introducing amino acid

residues from a[n] non-hyman, import [antibody! variable domain into [an amino acid sequence

representing a] consensys [of mammalian antibody] human variable domain [sequences] of a
(.9 K human immunoglobulin subgroup.

19 {(Amended) A method for making a humanized antibedy comprising amino acid sequences of
a non-human, import antibady gnd a human antibody, comprising the steps of:
{a)l.] obtaining the amino acid sequences of at least a portion of an import variable domain
and of a consensus humjan variable domain;

(b)[.] identifying [Complementarity] Complementary Determining Region (CDR) amino acid

sequences in the inmpo
domain [sequences];

{c)[.] substituting an import CDR amino acid sequence for the corresponding consensus

riable domain and the consensus human [amino] variable

human CDR amino acid s

V)
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{d)[.] aligning the amino jacid sequences of a Framework Region (FR) of the import [antibody]
variable domain and [the] a corresponding FR of the consensus [antibody] human
variable domain;

(e}l.] identifying import|lantibody] FR residues in the aligned FR sequences that are non-
homologous to the corresponding consensus [antibody] FR residues;

{f)l.]  determining if the|non-homologous import [amino acid] ER residue is [reasonably]
expected to have af least one of the following effects:

{1)[.] non-covalently binds antigen directly,
{2)[.]1 interacts with|a CDR; or
{3)I.]1 participates injthe V, - V, interface by affecting the proximity or orientation of the

V,_and V,, reglons with respect to one another;

{g)I.] for any non-homologatis import [antibody amino acid] ER residue which is [reasonably]

expected to ha t least one of these effects, substituting that residue for the

corresponding amirip acid residue in the consensus [antibodyﬁ:R [sequencel; and
{h)l.] for any non-homol Us import antibody amino acid residue, determining [if]l whether
any such non-homojogous impaort residue is exposed on the surface of the consensus
human variable donpain or buried within it, and if the non-homologous import residue

is exposed, retaining the corresponding consensus residue.

)’\’Iease add the followi

|

antibody is prepared Wwhich has a variable domain having amino acid sequences determined in steps

ethod of claim 1 wherein step (g) is followed by a step wherein the humanized

d of claim 1 wherein the consensus human variable domain is of a human

f claim 19 wherein the consensus human variable domain is of a human

immunogleobulin subgroup.-

/%)L/ -23. A humanized antiboly comprising a consensus human variable domain of a human

immunoglobulin subgroup wherein the amino acid residues forming the Complementary Determining
J Regions (CDRs) thereof comprise nom-human import antibody amino acid residues.--

¢
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1L
;2( The humanized antibody of claim 24 furtffer comprising a Framework Region (FR)

residue of the non-human import antibody, wherein the residue either:

(a) non-covalently binds antigen directly;
(b) interacts with a CDR;
(c) comprises a glycosylation site which/affgcts the antigen binding or affinity of the antibody;
or

(d) participates in the V/_ - \/,, interface by affecting the proximity or orientation of the V, and

Vy regiognwith respect to one anotifer.--
‘ ZJ

:;Zg The humanized’antibody of claim 24 comprising more than one FR residue of the non-

human import antibody.--

24

26. The/humanized antibody of claim 26 comprising from about_}-1o about 7 FR residues

of the non-humgn import antibody.--

__-——-__-—-—-_-"_"---.
//// REMARKS

The specification has been amended to correct obvious typographical errors in Table 3 on page

65. It is clear that the last two columns of Table 3 were inadvertently superimposed and the
amendment to the specification serves merely to correct these errors. Please refer to Table 1 of Carter
et al., Proc. Natl. Acad. Sci., 89, (1992), of record, which shows the correct Kd and Relative Cell
Proliferation values of the variants described in Table 3 of the instant application. Applicants
respectfully request that the specification be amended to correct the typographical errors discussed
above.

The claims have been revised and additional claims added with specification support for the

claim revisions being found at least as follows:

L Claim i — Wording = Specification Support
1, step (f}(3) "by affecting....one another" Page 11, lines 37-38
19, step (f)(3)

7,15, 23 "of a human immunoglobulin subgroup” | Page 8, lines 27-29

Page 14, lines 3-4

222 Entire Claim
W23 "consensus human variable domain” Claim 1 originally filed
20 Entire Claim Page 1, line 6

D
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23 "wherein the.,..import antibody amino Page 9, lines 32-38

acid residues"

24, 25 Entire Claim Claims 1 and 3
originally filed
26 Entire Claim See below

Claim 26 refers to the number of non-human import FR residues substituted into the humanized
antibodies described in the examples (Ze. from about 1 to about 7 residues). In Example 1, 1-7 residues
in the FR region were replaced with non-human import residues (see Table 3 on page 65). Murine
residues are shown in three letter amino acid code (see lines 20-21 on page 65). Example 3 refers to
replacement of 4 of the consensus FR residues with murine import residues (see Fig 5). Replacement
residues are indicated with a "#" and residues in the CDRs are indicated by a line and/or carets.

The other claim revisions are clerical in nature. Following entry of this amendment, claims 1-12,
15 and 19-26 will be pending in this case.

Applicants note that the restriction requirement has been made final. Accordingly, claims 13
and 14 have been cancelled without prejudice to file a continuing application directed thereto.

Applicants note that claims 1-12 and 15 are currently under consideration. |t should be noted
that independent claim 19 (and claims 3, 4 and 5 which depend thereon) are also in this case, having
" been introduced in the amendment (dated June 12, 1993) to the PCT application on which this
application is based. See the International Preliminary Examination Report dated September 20, 1993.

Applicants ask that this claim also be considered in the prosecution of the instant application.

Formality Matters

The Examiner asserts that the declaration is defective because it does not state that the person
making the oath or declaration in a continuation-in-part application filed under the conditions specified
in 35 USC 8120 which discloses and claims subject matter in addition to that disclosed in the prior
copending application acknowledged the duty to disclose material information as defined in 37 CFR
§1.56(a) which occurred between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

Applicants refer to the Comhbined Declaration and Power of Attorney submitted November 17,
1993. Since the declaration meets all the requirements of 37 CFR §1.63, applicants submit that a new
declaration pursuant to 37 CFR 5'1.67(a) [see also MPEP 602.01 and 602.02] is not required. In
particular, the last paragraph on page: 1 of the declaration meets the requirements of 37 CFR §1.63(d).
Accordingly, applicants request that the objection to the declaration be reconsidered and withdrawn.

The Examiner has objected to the drawings. Applicants ask that this matter be held in abeyance

until the application is allowed.
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The specification has been updated to refer to continuing data as proposed under item #29 in

the Office Action.

The Rejection Under 35 USC §112, First Paragraph

The specification has been objected to and claims 1-12 and 15 rejected under 35 USC §112,
first paragraph as allegedly failing to adequately teach how to use the claimed antibody or antibody
produced by the claimed methods. The Examiner acknowledge:s that the exemplary antibody 4D5 does
have a diagnostic utility for the detection of p185"*?. However, the Examiner is of the opinion that
it is unclear whether any other antibody will have a diagnostic or therapeutic utility. The Examiner
believes that determining which other antibodies are useful would be an unpredictable event and would
require undue experimentation for an ordinarily skilled persan.

Applicants submit that the specification does enable the instantly claimed invention. This
application discloses and claims a unique method for antibody humanization which can be used to
humanize any antibody of interest. The instantly claimed humanization technique has been
successfully used to humanize several different non-human antibodies including anti-HER2 (see Example
1); anti-CD3 (see Example 3); anti-CD18 (see Example 4); and anti-IgE (see Presta et al., J. Immunol.
151:2623-2632 [1993], copy attached). These antibodies had known diagnostic and/or therapeutic
uses at the priority date of the instant application. For example, humanized anti-HER2 could be used
for clinical intervention in and imaging of carcinomas in which 0185HER2 is overexpressed (see page
4, lines 20-28 of the application); humanized anti-CD3 antibodies could be used to detect CD3 in
biological samples (e.g. to detect CD3" CTL; see page 69, line 22 of the application) or for making
bispecific antibodies such as the anti-HER2/anti-CD3 bispecific: antibody for tumor immunotherapy (see
page 70, lines 23-38 of the application); anti-CD18 antibodies could be used for detecting the CD18
antigen in biological specimens and for indications such as reducing inflammation associated with
meningitis or encephalitis (see U.S, Patent 5,147,637, copy attached), for example; anti-lgE could be
used for detecting IgE and for treating allergy as described in Presta et al., supra. In addition to these
antibodies, the application refers to many other antibodies available at the priority date which were
known to have diagnostic and/or therapeutic uses. These antibodies presented potential candidates
for humanization using the procedures disclosed and claimed. [Examples are provided in the background
section of the application. See, for example, Kabat et al., Sequences of Proteins of Immunological
Interest, National Institutes of Health, Bethesda, MD, (1987); U.S. patent No. 4,816,567; Morrison er
al., Proc. Natl. Acad. Sci. USA 81:6851-6855 (1984); Boulianne et al., Nature 312:643-646 (1984);
Nauberger et al., Nature 314:268-270 (1985); Briiggemann et al., J. Exp. Med. 166:1351-1361 (1987);
Riechmann et al., Nature 332:323-327 (1988); Love et al., Methods in Enzymology 178:515-527
(1989); Bindon et al., J. Exp. Med. 168:127-142 (1988); Jaffers et al., Transplantation 41:572-578
(1986); Jones et al., Nature 321:522-525 (1986); Verhoeyen, M. et al., Science 239:1534-1536
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(1988); Hale er al., Lancet i:1394-1399 (1988); Queen et al., Proc. Natl. Acad. Sci. USA
86:10029-10033 (1989); Co et al., Proc. Natl. Acad. Sci. USA 88:2869-2873 (1991); Gorman et al.,
Proc. Natl. Acad. Sci. USA 88:4181-4185 (1991); Daugherty et al., Nucleic Acids Research
19(9):2471-2476 (1991); Brown et al., Proc. Natl. Acad. Sci. USA 88B:2663-2667 (1991); and
Junghans et al., Cancer Research 50:1495-1502 (1990), all of record. Therefore, any of the antibodies
described in these references could have been chosen to be humanized using the techniques described
in the instant application. In addition, an antibody to the antigens described in these references or other
antigens of interest could have been generated using the techniques for making antibodies described
on pages 27-29 of the application, for example. Therapeutic and diagnostic uses for the humanized
antibodies were also taught on, e.g., pages 50-55 of the application,

In addition to the numerous examples of antibodies which were specifically disclosed in the
application, the skilled practitioner at the priority date would have had many, many other antibodies
with established uses (including diagnostic and therapeutic uses) to choose from. To demonstrate this,
several review articles are attached which show that antibodies which were used (a) as probes for
oncogene products; (b) as tools in genetic studies on carbohydrate blood group antigens; (c) for
diagnosis and therapy of lymphoproliferative diseases; (d) in the diagnosis and treatment of bacterial
infections; (e) in the diagnosis and prognosis of breast cancer; (f) in the flow cytometric analysis of
benign and malignant cells; and (g) as proliferation markers (e.g. Ki-67) for immunohistological
diagnostic and prognostic evaluation of human malignancies, were available at the priority date which
could have been humanized using the instantly claimed method. See Niman, Immunodiagnosis of
Cancer, Second Edition, pp. 189-204 (1990); Watkins et al., Journal of Immunogenetics 17:259-276
(1990); Campana et al., The Turkish Journal of Pediatrics 32:143-151 (1990); Verhoef and Torensma,
Eur. J. Clin. Microbiol. Infect. Dis. 9(4):247-250 (1990); Ellis et al., Pathology Annual 25:193-235
(1990); Beck et al., Cancer Biology 1:181-188 (1990); and Gerdes, Cancer Biology 1:199-206 (1990),
copies attached. Once the method of humanization disclosed in the instant application was discovered,
it would have been routine to select any one of these antibodies and humanize them using the disclosed
procedures, Therefore, applicants submit that it would have been clear to the skilled artisaﬁ that many
antibodies other than anti-HER2 were available which had diagnostic and/or therapeutic utilities.
Applicants further submit that determining which other antibodies would have been useful at the priority
date would not have been an unpredictable event and would not have required undue experimentation
for an ordinarily skilled person.

Accordingly, applicants ask that this rejection under 35 USC 5112, second paragraph be

reconsidered and withdrawn.
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The Rejection Under 35 USC 8103 - Winter, Queen et /. and Riechmann et al.

Claims 1, 2, 4-12 and 15 are rejected under 35 USC 5103 as being unpatentable over
EP239,400 (Winter); Riechmann et al. Nature: 332: 323-327 (1988); and Queen ef a/. PNAS, USA 86:
10029-10033 (1989). Applicants traverse this rejection as it may apply to the claims as amended

herein.

EP239,400 describes a procedure for partial antibody "humanization” wherein the FR residues
of the heavy chain of the engineered antibody are provided by the framework region of an individual
human antibody V,,. In particular, the heavy chain framework region of the humanized B1-8 antibody
(i.e. HuV,) described in Example 1 and the humanized anti-lysozyme antibody D1.3 described in
Example 2 was derived from the human myeloma heavy chain NEWM (see page 17, lines 1-2 and lines
9-10 on page 26). The NEWV,, framework region was chosen because the crystallographic structure
thereof was known, See page 17, lines 2-3 of EP239,400. The light chains of the B1-8 and D13
antibodies were never humanized. Furthermore, only the CDRs were transferred; none of the non-
human FR residues were incorporated into the engineered molecule. EP239,400 briefly mentions
further work with the antibody CAMPATH-1 (see pages 30-31), but fails to describe in detail how this
antibody was humanized. The detailed description of the "CAMPATH-1" work appears to be described
in Riechmann et al, Using the same strategy as disclosed in EP239,400, Riechmann and his colleagues
made a humanized heavy-chain variable domain which had the framework regions of human NEW
alternating with the CDRs of rat YTH 34.5HL anti-CAMPATH-1 antibody. Thus, the same heavy chain
framework region as disclosed in EP:239,400 was used once again. The rationale for this was that the
crystallographic structure of NEW was available (see page 325, second to last paragraph of Riechmann
et al.). For humanization of the light chain of rat YTH 34.5HL, the human REI light chain variable
domain was used, as the human NEW light chain region could not be used (because there is a deletion
at the beginning of the third framework region of NEW; see page 325, second to last paragraph of
Riechmann et al.). Also, a crystallographic structure for REl was available. Thus, Riechmann et a/.
used FR residues from a single antibody for humanizing a non-human antibody variable domain.
Riechmann et al. describe mutating ane or two FR residues in order "to restore the packing of the loop”
(see page 326, column 1),

Queen et al. describe the rethods they employed for humanizing their anti-Tac monoclonal
antibody which binds to the pb5 chain of the human interleukin 2 receptor. As mentioned in the
abstract of this paper, the "human framework regions were chosen to maximize homology with the anti-
Tac antibody sequence”. Queen et al. reasoned that the more homologous the human antibody was
to the original anti-Tac antibody, the less likely would combining the anti-Tac CDRs with the human FR
be to introduce distortions into the CDRs. See page 10031, column 2, paragraph 2 of Queen et al.
Queen et al. further reiterate this in the summary on page 10033 where they state that "the human

framework was chosen to be as homologous as possible to the original mouse antibody to reduce any
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deformation of the mouse CDRs". Thus, based on a comparison of the anti-Tac heavy chain sequence
to all human heavy chain sequences in the National Biomedical Research Foundation Protein
Identification Resource database, the heavy chain V region of the human Eu antibody was selected.
Because no one human light chain V region was especially homologous to the anti-Tac light chain, the
Eu light chain was also selected to pirovidé the framework residues for the light chain of the humanized
antibody. Accordingly, the framework regions of the humanized antibody described by Queen et al.
were derived from a single antibody. Queen et al. transferred a number of the murine FR residues into
the humanized antibody (two in the V| and nine in the V,; see Fig. 2 of this reference). These
transferred residues were thought to be close enough to the CDRs to either influence their conformation
or interact directly with antigen {seee page 10031, column 2, paragraph 3). It was thought that this
transfer of FR residues would better preserve the precise structure of the CDRs at the cost of possibly
making the humanized antibody slightly less "human". Queen et al. also noted that a given human
variable domain will contain exceptional FR amino acids which are atypical of other human V regions.
The human Eu antibody had seven such residues in the heavy chain and two in the light chain.
Because the murine antibody had a residue much more typical of human sequences, the murine residues
were retained at these sites rather than the Eu residue.

The instantly claimed invention differs from the teachings of each of the above-mentioned
references in that it provides a method for humanization and humanized antibodies wherein the
framework regions of the humanized antibodies are essentially formed by a "consensus human variable
domain®, /.e., an amino acid sequence which comprises the most frequently occurring amino acid
residues at each location in all human immunoglobulins of any particular subclass or subunit structure
(see page 13, lines 20-22 of the application). Preferably, the consensus is from one of the "human
immunoglobulin subgroups" described by Kabat et al., Sequences of Proteins of Immunological Interest,
National Institutes of Health, Bethesda MD (1987) (e.g., V| « subgroup | and Vi subgroup lll). See
page 14, first paragraph of the application. The instant application demonstrates, for the first time, that
a number of non-human antibodies ¢an be humanized using such a consensus human variable domain
to provide the framework regions of the antibody. Applicants submit that the use of such a consensus
sequence for humanizing non-human antibodies was not disclosed or alluded to by the cited references.
Accordingly, a prima facie case of obviousness has not been established by the Office.

In addition, the prior art taught away from the claimed invention. EP239,400 and Riechmann
et al. taught that a framework region of an individual antibody should be used for humanization,
especially where a crystallographic structure of the chosen antibody was available. On the contrary,
crystal structures of consensus human variable domains as claimed in the instant application were not
available. Therefore, the method for humanization claimed in the above application diverged from that
taught by EP239,400 and Riechmann et al.

373 of 1033 Bl Exhibit 1 \tb



| ¢

08/146,206 Page 12

Queen et al. also taught that the FR residues of the humanized antibody should be provided by
an individual antibody (/.e. the Eu antibody). Furthermore, Queen et a/. taught that the sequence used
for humanization should be as homologous as possible to the non-human sequence to be humanized
in order to reduce the likelihood of introducing distortions into the CDRs. Therefore, according to the
teachings of Queen et a/. framework region sequences needed to be tailored to each non-human
antibody to be humanized. Because Queen et a/. used the human Eu antibody sequence, they found
that they needed to replace "atypical" residues from the human sequence with the corresponding
murine residues (where the murine residues were more typical). See page 10032, column 1, paragraph
1 of Queen et a/. The approach adopted by Queen et a/. was also followed by Co er al., PNAS USA,
88:2869-2873 (1991), of record. It is apparent that Co et al. felt it was necessary to follow the
strategy of Queen et a/. if one considers the statements made on 2871 (column 1) of their paper. In
particular, Co et a/. say "To retain high binding affinity in the humanized antibodies, the general
procedures of Queen et al.(15) were followed, First, a human antibody variable domain with maximal
homology to the mouse antibody is selected to provide the framework sequence for humanization of
the mouse antibody. Normally the heavy chain and light chain from the same human antibody are
chosen so as to reduce the possibility of incompatibility in the assembly of the two chains". The
humanization technigue of Queen et al. and Co et a/, has now been coined the "best-fit" method for
humanization insofar as it relies on selecting an individual human antibody which is as homologous in
sequence as possible to the non-human sequence which is to be humanized. Furthermore, these
references teach that the heavy chain and light chain used for humanization should be derived from the
same human antibody.

On the other hand, the instantly claimed invention constitutes a bold new approach to
humanization that does not rely on a high degree of sequence: homology between the human and non-
human sequences and does not require the existence of a crystallographic structure of the human
antibody; the framework regions of the antibodies humanized using the instantly claimed techniques
are consensus human variable domain sequences. Applicants submit that the skilled practitioner would
have had no motivation to use consensus sequences to form the framework regions of humanized
antibodies at the priority date, since the prior art taught that the framework regions should be provided
by individual human antibody sequences. Furthermore, the skilled artisan would have been motivated
not to use a consensus human variable domain, as the Queen &t al. and Co et al. references taught that
the framework region sequences should be chosen based on their sequence homology to the non-
human antibody. The instantly claimed invention shows that, contrary to what would have been
expected, the claimed consensus sequences can be used for humanization of many different non-human
antibodies. This is a significant finding for at least the following two reasons.

First, one must consider why antibodies are humanized. Antibody humanization provides a

means for reducing immunogenicity, tailoring effector functions and increasing serum half-life. The
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instantly claimed invention provides an improvement in relation to the first of these, ie., reducing
immunogenicity. By using a consensus sequence, which is a sequence comprising the most commanly
occurring amino acid at each site in the heavy or light chain, the likelihood that an "atypical” amino acid
residue may be present in the framework of the humanized antibody is reduced. Such atypical
framework region residues are thought to be detrimental because the human immune system may
recognize these as foreign. Thus, the instantly claimed invention obviates the need to replace atypical
human residues as taught by Queen et a/. Therefore, the instantly claimed invention also constitutes
a "minimalistic” approach wherein as few non-human residues as possible are incorporated into the
humanized antibody, thus reducing the potential immunogenicity of the humanized antibody (see 75,
lines 9-11 of the instant application).

The other advantage of the instantly claimed invention is that applicants have shown that a
selected V, consensus sequence and selected V, consensus sequence can be used to humanize many
different non-human antibodies including anti-HER2 (see Example 1); anti-CD3 (see Example 3); anti-
CD18 (see Example 4); and anti-IgE (see Presta et &/., supra). In particular, applicants have seen that
humanized anti-HER2 and humanized anti-IgE do not lead to detectable immunogenic responses upon
administration to humans. Thus, the claimed method is clearly useful for the production of humanized
antibodies with reduced immunogenicity. The techniques advocated by the prior art, especially Queen
et al. and Co et al., would not allow for this flexibility, since for each new non-human antibody to be
humanized, a human antibody sequence with high homology thereto must be used.

To further emphasize the differences between the approaches of ti‘le cited references (where
FRs from individual human antibodies are used) and the consensus approach which is instantly claimed,
applicants refer to the following references. In particular, Sims et al., J. Immunol. 151(4):2296-2308
(1993), copy attached, used the "best-fit" method to humanize their anti-CD18 antibody. See column
2, paragraph 3 on page 2302. Kolbinger et a/. further contrast the differences between the individual
antibody approach and the consensus approach which is claimed in the above application. See
Kolbinger et al., Protein Engineering 6:971-980 (1983) (copy attached). As mentioned in the abstract
of Kolbinger et al. "Two approaches to the selection of human FRs were tested: (i) selection from
human consensus sequences and (ii) selection from individual human antibodies”. Kolbinger et a/. used
the consensus sequences for human « V| subgroup Ill and human V,, subgroup | (see Figures 2 and 3)
for one version of a humanized antibody. The other humanized antibody was made using the "best-fit"
method (see page 977, column 1). In the best-fit method, the V, of the human antibody KAF and the
V,, of the human antibody HAY were used for humanization (see Figures 2 and 3 of Kolbinger et al.).
Thus, those skilled in the art have acknowledged that the techniques of the prior art and the technique
of the instant applicant are certainly different. Accordingly, applicants believe that the invention recited
in the claims at issue is clearly non-obvious over the references and the rejection should therefore be

reconsidered and withdrawn.

375 of 1033 Bl Exhibit 1002



08/146,206 Page 14

Not only do the cited references fail to disclose or suggest the use of the consensus human
antibody variable domain for humanization, but they also fail to address other aspects of the instantly
claimed invention. In particular, the references fail to describe steps (f) and (g) of claims 1 and 19 of
the instant application. These steps instruct the practitioner concerning selection of human FR residues
to be replaced with corresponding non-human residues. In particular, non-homologous non-human FR
amino acid residue(s) which are expected to non-covalently bind antigen directly, interact with a CDR,
or participate in the V, - V,, interface by affecting the proximity or orientation of the V_and V, regions
with respect to one another are introduced into the consensus FR. The cited references fail to enable
these steps. In particular, EP239,400 does not elabaorate in sufficient detail how one would go about
selecting non-human FR residues to be incorporated into the humanized antibody. Significantly, no non-
human FR residues were transferred in the examples of EP239,400. While Riechmann et a/. made one
and two FR residue mutations to "restore the packing of the loop”, this reference fails to describe each
of the types of non-homologous residue identified in items (1)-(3) of step (f) of claims 1 and 19 of the
instant application. Queen et a/. also fail to describe the transfer of non-homologous residues which
participate in the V_- V,, interface by affecting the proximity or orientation of the V_and V,, regions with
respect to one another (see step (f){3) of claims 1 and 19 of the instant application). Hence, the
invention recited in claims 1 and 19 is clearly not obvious over the references.

The instantly claimed invention has other novel and non-obvious features. For example, claim
2 and step (h) of claim 19 of the instant application involve retaining consensus residues, where the
corresponding non-homologous import residues are exposed of the surface of the consensus human
variable domain. The cited references fail to describe anywhere such a step. Claim 4 involves replacing
consensus glycosylation sites which are not present in the import sequence with the corresponding
non-human residue. The references are silent as to such a step. Similarly, the references fail to
describe the additional step of claim 5 of the instant application. Also, the FR residues which can be
substituted and are listed in claims 6, 7 and 10 as revised herein are not disclosed or alluded to in the
cited references. Thus, applicants submit that the invention recited in the claims of the instant
application is clearly non-obvious over the cited references.

Accordingly, applicants request that the above section 103 rejection be reconsidered and

withdrawn.

The Rejection Under 35 USC 8103 - /n re Durden

Claims 1, 2, 4-12 and 15 are rejected under 35 USC §103 as being unpatentable over
EP239,400 (Winter); Riechmann ef a/. Nature: 332: 323-327 (1988); and Queen ef a/. PNAS, USA B6:
10029-10033 (1289) in view of In re Durden 226 USPQ 359 (Fed. Cir. 1985).

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

humanized antibodies do not appear to differ from what was disclosed in the references. For the
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reasons given in the previous section, applicants submit that the instantly claimed methods for
humanization and the humanized antibodies are clearly different from what was disclosed in the cited
reference, especially with respect to the consensus human variable domain forming the FR of the

humanized antibody. Therefore, applicants request that this rejection be reconsidered and withdrawn.

The Rejection Under 35 USC 8103 - Claim 3

Claim 3 is rejected under 35 USC 8103 as being unpatentable over EP 239,400 (Winter);
Riechmann et a/. Nature: 332: 323-327 (1988); and Queen et a/. PNAS, USA 86: 10029-10033 (1989)
as applied to claims 1, 2, 4-12 and 15 and further in view Roitt et a/., Immunology Gower Medical

Publishing Ltd., London, England, pg. 5.5 (1985). It is the Examiner’s position that, since Roitt et al/.
allegedly teaches that antibodies contain carbohydrate residues in the variable region, a person skilled
in the art would realize that carbohydrate residues can produce stearic modifications in the folding
characteristics of polypeptides. The Examiner concludes that it would have been prima facie obvious
to carry out the step recited in claim 3.

Applicants submit that the claim 3 is clearly not obvious in light of the cited references. The
three primary references have been discussed above. Roitt et al merely shows that IgA1
immunoglobulins may possibly have carbohydrate units in their variable domains. No such carbohydrate
or oligosaccharide units are depicted in the diagrams of IgD and IgE variable domains in this reference.
This reference is not concerned with antibody humanization, much less the use of a consensus human
variable domain for humanization or how to deal with glycosylation sites in humanization. Since claim
3 depends on claim 1 which specifies the use of a consensus human variable domain, and since neither
the primary references nor Roitt et al. disclose or allude to the use of such a consensus sequence, claim
‘3 must also be nonobvious over the references, Furthermore, the primary references and Roitt et al.
fail to address how one would deal with glycosylation sites in the context of humanization. In fact,
4D5 referred to in Example 1 is fairly unusual in that it has a glycosylation site in its variable region (i.e.
residue number 65 of the light chain). Thus, as far as applicants are aware, the instant application
teaches, for the first time, how to deal with glycosylation sites in antibody humanization,

Accordingly, applicants conclude that claim 3 is clearly not obvious in light of the references

cited and therefore ask that the § 103 rejection be withdrawn.
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A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the authorization
of the undersigned to prosecute the above-mentioned application. The original of this document is on

file in the Office of Enroliment and Discipline.

Respectfplly submitted,
GENENTECH, INC.

oo 00 006 o [t

Wendy M. Lee

460 Pt. San Bruno Blvd,

So. San Francisco, CA 94080-4990
Phone: (415) 225-1994

Fax: (415) 952-9881

Enclosures
U.S. Patent No. 5,147,637
Presta et al., J. Immunol. 151:2623-2632 (1993)
Niman, Immuneodiagnosis of Cancer, Second Edition, pp. 189-204 (1990)
Watkins et al., Journal of Immunogenetics 17:259-276 (1990)
Campana et al., The Turkish Journal of Pediatrics 32:143-151 (1990)
Verhoef and Torensma, Eur. J. Clin. Microbiol. Infect. Dis. 9(4}:247-250 (1990)
Ellis et al., Pathology Annual 25:193-235 (1930)
Beck et al., Cancer Biology 1:181-188 (1990)
Gerdes, Cancer Biology 1:199-206 (1990)
Sims et al., J. Immunol. 151(4);2296-2308 (1993)
Kolbinger et al., Protein Engineering 6:971-380 (1983)

378 of 1033 Bl Exhibit 1%)2



UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE OFFICE OF ENROLLMENT AND DISCIPLINE

i
: :
0 T bk

L'y

LAt w, Ne
O 1.0 9 -
*. Y r _}’

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 10 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 Enroliment and Discipline of the U.S. Patent and Trademark Office.

EXPIRES: DECEMBER 9, 1995 ( %@// HL%L

Cameron WeifféAbach, Director
Office of Enroliment and Discipline

)
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Serial No. 08/146,206 )
)

Filed: 17 November 1993 )
)

For: METHOD FOR MAKING HUMANIZED )
ANTIBODIES )

)

)

)

)

)

)

)

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

BOX DD

Honorable Commissioner of Patents
and Trademarks

Washington, D.C. 20231

Sir:
Applicants submit herewith patents, publications or other information (attached hereto and listed
=y n—Tq —u\ '-';-'-'1

on the attached Form PTO-1449) of which they are aware, which they t[lrgii.é'\}e may be' 'rrigazrial to the

F
examination of this application and in respect of which there may be a dutjlib dlscic$¥in accordance
with 37 CFR 51.56. GROUP 1248

This Information Disclosure Statement:

(a) [ accompanies the new patent application submitted herewith. 37 CFR &1.97(a).

{b) [1 is filed within three months after the filing date of the application or within three
months after the date of entry of the national stage of a PCT application as set forth
in 37 CFR§1.491.

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

(d) [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 ($210) 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 $210.00 to cover the cost of this
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Information Disclosure Statement. Any deficiency or overpayment should be charged
or credited to this deposit account. A duplicate of this sheet is enclosed.

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

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

§1.97(e) may need to be completed.] The undersigned certifies that:

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

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

A list of the patent(s) or publication(s) is set forth on the attached Form PT0O-1449 (Modified).
A copy of the items on PTC)-1449 is supplied herewith:
[X] each [] none [] only those listed below:

Those patent(s) or publication(s) which are marked with an asterisk (*) in the attached PTO-1449 form

are not supplied because they were previously cited by or submitted to the Office in a prior application

Serial No. , filed and relied upon in this application for an earlier filing date under 35 USC §120.
A concise explanation of relevance of the items listed on PTO-1443 is:

(X1 not given

[] given for each listed item

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

[1 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.
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The Examiner is reminded that a "concise explanation of the relevance" of the submitted prior
art "may be nothing more than identification of the particular figure or paragraph of the patent or
publication which has some relation to the claimed invention,” MPEP §609.

While the information and references disclosed in this Information Disclosure Statement may
be "material" pursuant to 37 CFR §1.56, it is not intended to constitute an admission that any patent,
publication or other information referred to therein is "prior art” for this invention unless specifically
designated as such.

In accordance with 37 CFR 5§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 51.56(a) exists. It is submitted that the Information Disclosure Statement is in compliance
with 37 CFR §1.98 and MPEP 8609 and the Examiner is respectfully requested to consider the listed
references.

A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the autharization
of the undersigned to prosecute the above-mentioned application. The original of this document is on

file in the Office of Enrollment and Discipline.

Respegtfully submitted,

Date: August 1, 1995 By:

Wendy M. Lee

460 Pt. San Bruno Blvd.

So. San Francisco, CA 94080-4990
Phone: (415) 225-1994

Fax: (415) 952-9881
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U.S. Dept. of Commerce Atty Docket No. Serial No.
08/146,206
Patent and Trademark Office Pmu_gpl
Applicant
Carter et al.
[ Filing Date Group
17 Wov 1993 1806
FOREIGN PATENT DOCUMENTS
Examiner : Translation
nitials Document Number Date Country Class Subclass Yes No
A(V/7 |75 [wo 92/04381 19.03.92 |ecr B e
80 lwn 92/05274 02.04.92 |pCr
: 81 |Wo 92/15683 17.09.92 |pCT [ —
e ) o

Examiner /ﬂz /’ / ’2/422,75 Date Conside:f; /25 /? },

*Examiner:“Initial if reference considered, whether or not citation is in conformance with MPEP 609; draw lind throdgh citation
if not in conformance and not considered. Include copy of this form with next communication to applicant.

m l V\* Dfﬁ’ 0, b'.S y6iA %9 g %/ USCOMM-DC 80-398.
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UNITED STATEsS DEPARTMENT OF COMMERCIE
Pstent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

{_SERIAL NUMBER |  FILINGDATE _ | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |

[ EXAMINER |

| ARTUNIT | PAPER NUMBER |

ik m\o:llcp”

This Is a communication from the examiner In charge ol your application.
COMMISSICNER OF PATENTS AND TRADEMARKS

w This application has been examined D Responsive lo communication filed on E This action Is made final,

A shorlened stalulory period lor response to this aclion is sel to explre 32 month{s), ﬂ days from the date of this letier.
Failure to respand within the period for response will cause the application 1o become abandoned.”35 U.S.C. 133

Part | THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:

1. D Notice ol Referances Giled by Examiner, PTO-882. 2 D Notice of Draftsman's Palent Drawing Review, PTO-948,
3. [P Noties of Ant Cited by Applicant, PTO-1449. 4. [ Notics of Informal Patent Appiication, PTO-152,
5. [ information on Haw to Effect Drawing Changes, PTO-1474, 6.

Part il SUMMARY OF ACTION

3 8 m Claims LT 5 } 13-25 are pending in the application.
QI the above, claims are withdrawn from consideralioin,

2 Claims K, 4 P 1g J have besn cancefled.

a D Claims are allowed.

4. [x] ciaims Jlz, 13 31515 are rejected.

& D Claims are objecied lo.

% El Claims are subject to restriction or election requirement.

7. @ This applicalion has been lited with informal drawings under 37 C.F.R. 1,85 which are acceptable lor examination purposes.
8. D Formal drawings are required in rasponse to (his Otfice aotion,

- D The corrected or substilule drawings have been received on . Under 37 G.F.R. 1.B4 thesa drawings
are [Jacceptable; [ not plable (see explanation or Notice of Draftsman's Palent Drawing Review, PTO-848),

10. D The propesed additional or substilute sheel(s) of drawings, filed on . has (have) been [Japproved by the
examiner; [ disapproved by the examiner (see explanation).

1. D The proposed drawing correclion, filed ,hasbeen Dapproved; [ disapproved (see explanation).

12, D Acknowledgemeni is made ol the claim for priority under 35 U.S.C, 113, The cenified copy has [ been received [ not been received
[ baen filed in parent application, serial na. ; filed on

13. D Since Ihis application apppears to be in canditon for allowance except for lormal matlers, proseculion as to the merits Is closed in
accordanca with the practice under Ex parte Quayle, 1935 C.0. 11; 453 0.G. 213.

1a. ] oter

EXAMINER'S ACTION
PTOL-326 (Rev. 2/93)
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Art Unit 1816

15. Claims 16-18 have been cancelled.

16. Claims 13-16 have been cancelled.

17. Applicant attempted to amend a previously non-existent
claim, Claim 19. This amendment was not entered into the record.
Newly added claims 20-25 were renumbered 19-25.

18. The dependency of the renumbered claims has been changed as
follows:
(a) renumbered claim 23, depends from renumbered claim 22;
(b) renumbered claim 24, depends from renumbered claim 23;
(c¢) renumbered claim 25, depends from renumbered claim 24.

19. Claims 19-25 (renumbered) have been added.
20, Claims 1-12, 15 and 19-25 are currently under consideration.

21. The amendments to page 65 were not entered. The comments
referring to these corrections at page 6 of the response are
unclear with regard to these amendments. The cited phrases at
the page and lines do not exist.

22. This application has been filed with informal drawings which
are acceptable for examination purposes only. Formal drawings
will be required when the application is allowed. Applicant's
request to hold this requirement in abeyance until the
application is allowed is acknowledged.

23. Claims 19-21 are rejected under 35 U.S.C. § 112, second
paragraph, as being indefinite for failing to particularly point
out and distinctly claim the subject matter which applicant
regards as the invention. Claims 19-21 are substantial
duplicates of claim 1. There appears to be no difference in
scope between these claims, see MPEP 706.03 (k).

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

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

25. This application currently names joint inventors. In
considering patentability of the claims under 35 U.S.C. § 103,
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 C.F.R. § 1.56 to point out
the inventor and invention dates of each claim that was not
commonly owned at the time a later invention was made in order
for the examiner to consider the applicability of potential 35
U.S.C. § 102(£) or (g) prior art under 35 U.S.C. § 103,

26. Claims 1, 2, 4-12, 15, and renumbered claims 19-22 and 24-25
are rejected under 35 U.S.C. § 103 as being unpatentable over
Winter [EP 0239400], Riechmann et al. [Nature 332:323-327 (1988)]
and Queen et al. [Proc. Natl. Acad. Sci. 86:10029-10033 (1989)].
Briefly the claims are drawn to a method for producing humanized
antibodies and humanized antibodies. Winter, teaches the
production of altered, chimeric, antibodies by replacing the
complementarily determining regions (CDRs), see abstract.

Winter, teaches the requirements for CDR fusions, see page 6 to
page 8, line 29. Particularly, page 8, lines 11-18, where
Winter, teaches that "merely by replacing one or more CDRs with
complementary CDRs may not always result in a functional altered
antibody..... it will be well within the competence of the man
skilled in the art, either by carrying out routine '
experimentation or by trail and error testing to obtain a
functional altered antibody. Note at page 8, last full paragraph
that Winter states that framework region replacement and sequence
changing may be necessary to obtain a functional humanized
antibody. On page 9, lines 13-16, Winter suggests that the
antibodies would be of importance for use in human therapy.
Winter, teaches a method of producing the antibody, see page 10,
paragraph 3 to page 15, paragraph 2. Consistent with Winter,
Riechmann et al. teach a method of reshaping human antibodies for
therapy by CDR grafting, see whole document and Queen et al.
teach the humanization of antibodies by CDR grafting, see entire
document. Riechmann et al. teach altering the sequence of the
antibody to restore packing or to increase binding affinity, see
page 326, first column, first full paragraph. Queen et al. teach
the use of computer modeling to assist in the production of
humanized antibodies, specifically to predict which amino acids
to change thereby effecting molecular interactions, note that of
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the amino acids predicted to change include those identified by
applicant in claims 7 and 10. A person of ordinary skill in the
art would have realized that dependent upon the framework region
selected and the sequence of the CDR regions amino acid changes
would need to be made and they would depend upon the precise
amino acid interactions of the polypeptide. The combination of
Winter, Riechmann et al. and Queen et al. teach a comprehensive
method for producing humanized antibodies which include the steps
outlined in applicant's claims. Therefore, it would have been
prima facia obvious to a person of ordinary skill in the art at
the time the invention was made to take the combined teachings of
Winter, Riechmann et al. and Queen et al. to produce a method of
making a humanized antibody and to have a humanized antibody for
either diagnostic or therapeutic use.

Applicant argues that the claimed invention is distinct from
that taught by the above combination of references because a
consensus sequence is used and further modifications are not
necessary. Applicant further argues that the combination of
references do not teach a humanized antibody with reduced
immunogenicity.

Regarding the consensus sequence, the combination of references
teach the human framework regions having a significantly high
degree of sequence homology (conservative regions). Queen et al.
in particular point to Kabat as demonstrating that this was known
in the art well in advance of applicant's filing date, see
reference 38, cited by Queen et al. In essence there is no
functional/structural distinction from what applicant has claimed
and that taught by the combination of references. Ex parte C, 27
U.S.P.Q.2d 1492 (BPAI 1993). Applicants recitation of Co et al.
1s unclear, it was not used in the prior art rejection.

Applicant then points to several other references concluding that
the techniques of the prior art and the technigue of the instant
application are "certainly different". However, the minor
differences between the prior art and the claimed invention are
obvious differences. Modifications in the framework regions
which affect the prozimity or orientation of the V-V, interface
regions is the same as substituting that FR residue from the
import regions that is involved in the effects set forth in
paragraph (f) of claim 1. The combination of references clearly
teach reduced immunogenicity associated with the humanized
antibody. See e.g. Riechmann et al. page 323, column 2, lines
5-8. Applicant's comments have been fully considered and were as
a whole not found persuasive.

27. Claims 1, 2, 4-12 and 15, and renumbered claims 18-22 and
24-25 are rejected under 35 U.S.C. § 103 as being unpatentable
over Winter [EP 0239400], Riechmann et al. [Nature 332:323-327
(1988)] and Queen et al. [Proc. Natl. Acad. Sci. 86:10029-10033
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(1989)) in view of In re Durden 226 U.S.P.Q. 359 (Fed. Cir.
1985). Briefly the claims are drawn to a method for producing
humanized antibodies and humanized antibodies. As discussed
above the combination of Winter, Riechmann et al. and Queen et
al. teach humanized antibodies and methods for their production.
Applicant's claimed invention does not appear to differ from what
has previously known in the art.

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

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

28. Claim 3 and renumbered claim 23 are rejected under 35 U.S.C.
§ 103 as being unpatentable over Winter [EP 0239400], Riechmann
et al. [Nature 332:323-327 (1988)] -and Queen et al. [Proc. Natl.
Acad. Sci. B86:10029-10033 (1989)] as applied to claims 1, 2, 4-12
and 15 and further in view of Roitt [Immunology, published 1985,
by Gower Medical Publishing Ltd. (London, England) page 5.5].
Briefly the claim is drawn to a method for producing humanized
antibodies having the additional steps of searching the import
variable domain sequence for glycosylation sites, determining if
any such glycosylation site is reasonable expected to affect the
antigen binding or affinity of the antibody and if so
substituting the glycosylation site into the consensus sequence.
As discussed above the combination of Winter, Riechmann et al.
and Queen et al. teach humanized antibodies and methods of
producing humanized antibodies. The combination of Winter,
Riechmann et al. and Queen et al. do not teach the importance of
carbohydrate residues. However, Roitt teaches that antibodies
contain carbohydrate residues in the variable region. A person
of ordinary skill in the art would realize that carbohydrate
residues can produce steric modifications in the folding
characteristics of polypeptides. Therefore it would have been
prima facia obvious to a person of ordinary skill in the art at
the time the invention was made to include a step in the method
taught by the combination of Winter, Riechmann et al. and Queen
et al. which determines if the presence of carbohydrate residues
occur in the variable region that can affect antigen binding and
then include in the antibody sequence the appropriate
glycosylation signal, by adding the appropriate consensus
sequence. A person of ordinary skill in the art would have been
motivated to add the additional step of identifying glycosylation
that may affect antigen binding to ensure that the antibody
produced will have the appropriate binding affinity. A person of
ordinary skill in the art would have been motivated to produce
such an method to produce antibodies having diagnostic or
therapeutic utility.
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The bulk of applicant’'s argument is that the references
relied on in the above rejection do not render the invention
obvious and Roitt adds nothing to these references to
overcome the deficiency.

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

29. Applicant's deposit account has been charged for the
information disclosure statements. References 2, 6, 55-57 and 73
were lined through since they were previously made of record in
this application. All other references cited on applicant's 1449
form were not received by the 0ffice and therefore were not
considered.

30. No claim allowed.

31. Applicant's amendment necessitated the new grounds of
rejection. Accordingly, THIS ACTION IS MADE FINAL. See M.P.E.P.
§ 706.07(a). Applicant is reminded of the extension of time
pelicy as set forth in 37 C.F.R. § 1.136(a).

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL
ACTION IS SET TC 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 C.F.R. § 1.136(a) WILL BE CALCULATED FROM THE
MAILING DATE OF THE ADVISORY ACTICN. IN NO EVENT WILL THE
STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM
THE DATE OF THIS FINAL ACTION.

32. Papers related to this application may be submitted to Group
180 by facsimile transmission. Papers should be faxed to Group
180 via the PTO Fax Center located in Crystal Mall 1. The faxing
of such papers must conform with the notice published in the
Official Gazette, 1096 0OG 30 (November 15, 1989). The CMl Faz
Center telephone number is (703) 308-4227.

33. Any ingquiry concerning this communication or earlier
communications from the examiner should be directed to Donald E.
Adams whose telephone number is (703) 308-0570. The examiner can
normally be reached Monday through Thursday from 7:30 to 6:00. A
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message may be left on the examiners voice mail service. If
attempts to reach the examiner by telephone are unsuccessful, the
examiner's supervisor, Ms. Margaret Moskowitz Parr can be reached
at (703) 308-2554. The fax phone number for Group 1806 is (703)
5 305-7401. Any ingquiry of a general nature or relating to the
status of this application should be directed to the Group 180
receptionist whose telephone number is (703) 308-0196.

October 25, 1995
onald E. Adams, Ph.D.

Primary Examiner
Group 1800
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{{V\ p{j Patent Docket P0709P1

“( IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ; ? /1
In ve Application of Group Art Unit: 1816 ( %g,
Carter et al. Examiner: D. Adams ’ 6 c {

Serial No.: 08/146,206

e

Filed: November 17, 1993

For: METHOD FOR MAKING
HUMANIZED ANTIBODIES

/Pripted Raple: / /.
v WS Nt

ASSOCIATE POWER OF ATTORNEY (37 CFR 1'34)H.}:u

=g Lt .sL %
RECRYT
Honorable Commissioner of Patents
and Trademarks \UEL. 0 B 1995

Washington, D.C. 20231

GROUP 1809
Sir:
Please recognize as Associate Attorney in this case:
Wendy M. Lee*

Please direct all communications relative to said pending patent application to the following address:

Genentech, [ne.
460 Point San Bruno Boulevard
South San Francisco, CA 94080
Telephone: (415) 225-1994

*A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the authorization of the
undersigned to prosecute the above-mentioned application. The original of this document is on file in the Office of
Enrollment and Discipline.

Respectfully submitted,
GENENTECH, INC.

Date: December 7, 1995 By: ‘5 M W

Janet E. Hasak
Reg. No. 28,616

460 Pt. San Bruno Blvd.

So. San Francisco, CA 94080-4950
Phone: (415) 225-1896

Fax: (415) 952-9881
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® & Y ™ | unrelPrates peparTMENT OF commERcE
. * | Patent and Trademark Office
‘,5 f ASSISTANT SECRETARY AND COMMISSIONER
oo | OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

LIMITED RECOGNITION UNDER 37 CFR § 10.9(b)

Wendy M. Lee is hereby given limited recognition under 37 CFR § 10.9(b) as an
employee of Genentech, Inc., to prepare and prosecute patent applications and to
represent patent applicants wherein Genentech, Inc., is the assignee of record of the
entire interest. This limited recognition shall expire on the date appearing below, or
when whichever of the following events first occurs prior to July 15, 1996: (i) Wendy
IVi. Lee ceases to lawfully reside in the United States, (ii) Wendy M. Lee's employment
\vith Genentech, Inc., ceases or is terminated, or (iii) Wendy M. Lee ceases to remain
or reside in the United States on a H-1B 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.

/ s s |
E o A Al ey
Expires: July 15, 1996 L el &
Karen L. Bovard, Director
Office of Enrollment and Discipline
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Patent Docket P0709P1
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Group Art Unit: 1816

Carter et al. Examiner: D, Adams "
Serial No.: 08/146,206
Filed: November 17, 1993

For: METHOD FOR MAKING
HUMANIZED ANTIBODIES

MAILED
DEL 0 6 1995
s GRCIP 1800

Sir:

TRANSMITTAL LETTER

Honorable Commissioner of Patents

Applicants submit herewith, courtesy copies of the previously filed Information Disclosure
Statement, PTO-1449 with 78 references and a copy of the date stamped postcard indicating receipt of
these documents and references by the United States Patent and Trademark Office on April 17, 1995,

In view of the outstanding FINAL office action, Applicants provide these references by
hand delivery to expedite their consideration by the Examiner. While the fee for filing these documents
has already been paid, should there be any additional fees associated with the deposit of these documents
with the Examiner, the Commissioner is hereby authorized to charge deposit account 07-0630 for said
fees.

A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the
authorization of the undersigned to prosecute the above-mentioned application. The original of this

document 18 on file in the Office of Enrollment and Discipline.

espektfully submitted,

Date: December 7, 1995 By:

460 Pt. San Bruno Blvd.

So. San Francisco, CA 94080-4990
Phone: (415) 225-1994

Fax: (415) 952-9881
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In re Application of: ¢ ter and Presta D"f’ke‘ No.  po709P1
Eﬁ::‘o':u 08/1° ,206 g:-gv 1y M. Lee -
Maicg on 17 Mo ember 1993 ' Jpd

13 April 1995

S Amendment/Response U.S. Patent Application
- Extension of Time Reque Rule60 ___ Rule62
e Communication/Transmittal Bgffe Declaration/

e Notice of Appeal Power of Attorney
R S Issue Fee Transmittal Form - Assignment

Iy Information Disclosure Statement _ Drawgings: ____ Sheets

e 5 Form 14498 with ._?E References _— érmal __ Formal

o = Certificate of Mailing __ Sequence Listing & Diskette

Express Mail No. __ PCT Patent Application

a4 Other _ Limited Recogumition Under 37 CFR 10.9(b)
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PATENT DOCKET PO709P1
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE :ﬁ» W
In re Application of Group Art Unit: 1806 (bu—;

Carter and Presta Examiner: ADAMS, D.

l
)
)
)
Serial No. 08/146,206 ) A T ) _
IR (i reprsdrotss bbb jusromidsmanpseape
Filed: 17 November 1993 ) ieps addremsed to: Commissions of Patents and
) .7Mwn< Washington, D.C. 20231 on
For: METHOD OF MAKING HUMANIZED ) 13 April 1995
ANTIBODIES ) T P .
) " Adida A. Miclat
Hame of iting Party
: Oueta -B'.H”qu.r
, Sigratuwre of Depositing Party
) 13 April 1995
] 3 Date of Signeture
n_n I
) WA L)
INFORMATION DISCLOSURE STATEMENT Deu D6 1495
Honorable Commissioner of Patents @,[—T R G R

and Trademarks
Washington, D.C. 20231

Sir:

Applicants submit herewith patents, publications or other information (atiached hereto and listed
on the attached Form PTO-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 31.97(a).

(b} [ is filed within three months after the filing date of the application or within three
monii1s after the date of entry of the national stage of a PCT application as set forth
in 37 CFR§1.491.

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

(d) [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 ($210) 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 $210.00 to cover the cost of this
Information Disclosure Statement. Any deficiency or overpayment should be charged

or credited to this deposit account. A duplicate of this sheet is enclosed.
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{e) [ is filed after the mailing date of either a final rejection or a notice of allowance,
whichever occurred first, and is accompanied by the fee ($130) set forth in 37 CFR
§1.17(i){1) and a certification as specified in 37 CFR §1.97(e), as checked below. This
document is to be considered as a petition requesting consideration of the information
disclosure statement.

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

§1.97(e) may need to be completerd.] The undersigned certifies that:

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

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

A list of the patent(s) or publication(s) is set forth on the attached Form PTQO-1445 (Modified).
A copy of the items on PT()-1449 is supplied herewith:

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

Those patent(s) or publication(s) which are marked with an asterisk (*) in the attached PTO-1449 form
are not supplied because they were previously cited by or submitted to the Office in a prior application
Serial No. , filed and relied upon in this application for an earlier filing date under 35 USC §120.

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

x] not given

{1 given for each listed iter

0 given for only non-Einglish langi'ag= listed item(s) [Required]

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

The Examiner is reminded that a "concise explanation of the relevance” of the submitted prior
art "may be nothing more than identification of the particular figure or paragraph of the patent or
publication which has some relation to the claimed invention,” MPEP §609.
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While the information and references disclosed in this Information Disclosure Statement may
be "material”-pursuant to 37 CFR §1.56, it is not'intended to constitute an admission that any patert,
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(b), 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 51.56(a) exists. It is submitted that the Information Disclosure Statement is in compliance
with 37 CFR §1.98 and MPEP §609 and the Examiner is respectfully requested to consider the listed
references.

A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the authorization
of the undersigned to prosecute the above-mentioned application. The original of this document is on
file in the Office of Enroliment and Discipline.

Re
GE

ally submitied,
CH, INC.

Date: April 13, 1995 By:

‘Wendy M. Lee

460 Pt. San Bruno Bivd.

So. San Francisco, CA 94080-4930
Phone: (415) 225-1994

Fax: (415) 952-9881
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Patent Docket PO?OBPl% YI#L

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

F;w In re Application of Group Art Unit: 1816
qd Carter et al. Examiner: D. Adams
et

Serial No.: 08/146,206

el Filed: November 17, 1993
For: METHOD FOR MAKING
HUMANIZED ANTIBODIES
NOTICE OF APPEAL

Box AF
Assistant Commissioner of Patents
Washington, D.C. 20231
Sir: .
Applicant hereby appeals to the Board of Appeals and Interferences from the decision dated
October 27, 1995, of the Primary Examiner finally rejecting claims 1-12, 15 and 19-25.
The Commuissioner is hereby authorized to charge Deposit Account No, 07-0630 in the amount of
$290 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.

A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the authorization of
the undersigned to prosecute the above-mentioned application. The original of this document is on file
in the Office of Enrollment and Discipline.

Respgcilﬁllly submitted,
GET ECH, INC.
Date: March 27, 1996 By:

Wendy M. Lee
460 Pt. San Bruno Blvd.
So. San Francisco, CA 94080-4990
Phone: (415) 225-1994
Fax: (415) 952-9881
Jig MR- e PO G
il ] bl
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Patent Docket PO709P1 L{

|.L
@N THE UNITED STATES PATENT AND TRADEMARK OFFICE
Vi

\‘“ e/pphcatxon~ of

; .Q?.t%

Group Art Unit: 1816

Carter et al. Examiner: D. Adams

Serial No.: 08/146,206

Filed: November 17, 1993

For: METHOD FOR MAKING
HUMANIZED ANTIBODIES

2
APR 11 1008

% RECEIVED

'lan@‘

S

PETITION AND FEE FOR TWO MONTH EXTENSION OF .
(37 CFR 1.136(a))

Box AF
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 October 27, 1995 for two (2) months, from January 27, 1996 to March
27, 1996. The extended time for response does not exceed the statutory period.

Please charge Deposit Account No. 07-0630 in the amount of $380.00 to cover the cost of the
extension. Any deficiency or overpayment should be charged or credited to this deposit account. A
duplicate of this

A copy of a document pursuant to 37 C.F.R. § 10.9(b) is attached as proof of the anthorization of

eet 1s enclosed.

the undersigned to prosecute the above-mentioned application. The origimil of this document is on file
in the Office of Enrollment and Discipline.

Date: March 27, 1996

Wendy M. Lee

460 Pt. San Bruno Blvd.

So. San Francisco, CA 94080-4990
Phone: (415) 225-1994

Fax: (415) 952-9881

= g P = R LA
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UNIT'_ZTATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

ASSISTANT SECRETARY AND COMMISSIONER

Dl OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

b .‘.q
4
o

! L
P
’,
e, .

LIMITED RECOGNITION UNDER 37 CFR § 10.9(b)

Wendy M. Lee is hereby given limited recognition under 37 CFR 8 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 assignee of record of the
entire interest. This limited recognition shall expire on the date appearing below, or
when whichever of the following events first occurs prior to July 15, 1996: (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) Wendy M. Lee ceases to remain
or reside in the United States on a H-1B visa. :

This document constitutes proof of such recognition. The original of this document
is on file in the Office of Enroliment and Discipline of the U.S. Patent ard Trademark
Office.

o

Expires: July 15, 1996 TV ferias Ty k
Karen L. Bovard, Director
Office of Enrollment and Discipline

s
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* | Patant and Trademark Offica
Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

L J f w\ UNITED sm! DEPARTMENT OF COMMERCE
€

| SERIAL NUMBER | FILING DATE | FIRST NAMED APPLICANT |  ATTORNEY DOCKETTNO. |
| EXAMINER |
| ART UNIT | PAPERNUMBER |
z(
DATE MAILED:

EXAMINER INTERVIEW SUMMARY RECORD

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

(1) % Mzé y a7 @)
@ Dol £ s @

Date of Interview f// /? £

Type: [ Telephonic FPamonal (copy isgivento [0 applicant }appumnt 's represen })
Exhibit shown or demonstration conducted: [ Yes [ No. If yes, brief description:

Agresment [J was reached with respect to some or all of the claims in question. ﬁ’ was notl reached.

Claims discussed: / / C}Wh&" f&
Identification of prior ant discussed: J// & Té./ %/

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: L &3, 2 5.

Lotfel 2 Sosere i Soomet Letsun 70 { funirkl copss, “Ducwsset Lidod
Lonsensvs 5‘1"»4»“- E pbe T ﬁ/[/ _ﬁ.m(/ i ant /&/ Aock Ay Frdm wetg
o l’.m,-_ffeww sqa-mw 5«,{' 4L ﬂ//.«r/ b 15 amg,....../z’/ ot etud e o o
gt #28 £ ausa/»x ,a///mfus ,,4‘...,4,‘“,,,, Chom 18 T choim 28

(A fuller description, it 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. itis nol necessary for applicant to provide a separate record of the substance of the Interview.

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

0O 2. Since the examiner's interview summary above (including any atiachments) reflects a complete response to each of the objections, rejections and
requirements that may be present in the last Office action, and since the claims are now allowable, this completed form is considered to fulfill the

response requirements of the last Office action. Applicant is not relleved trom providing a separate rd of the substa f the interview unless
box 1 above is also checked. j /7 Z
= 27E

PTOL-413 (REV. 2 -93) aminer's Signature
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n s Applcation of: Paul J. Carler el al Docket No.. POT0SPY
Berisl No. 0RM4B 208 - By: Wendy M. Lee

P
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICI

In re Application of Group Art Unit: 1816
Paul J. Carter et al. Examiner; D. Adams

Serial No.: 08/146,206

EERTUICATE OF MAILING:

Filed: November 17, 1993 lwﬂmﬂmum ,.,....:'.".“:.,...,..._':é‘?,":ﬂ".;,.
-Mr--lu. mm«m—--.hhl&wt D.C. 20131 an
For: METHOD FOR MAKING HUMANIZED | “ - . August 27, 1996
ANTIBODIES ;

: ‘_JDM 19.*»&'1/.4;

anne Alexander.: Vi

SUBMISSION UNDER 37 CFR §1.129(al

Assistant Commissioner of Patents
Washington. D.C. 20231
Sir:

The accompanying papers are being filed in response to the Office Action mailed
October 27, 19395 issuing 3 final rejection of the claims pending in the application. On March
27. 1896, Applicants filed a Notice of Appeal. Submitted herewith is a three manth extension
of time for making this submission.

The present submission. in the form of a Supplemental Infermation Disclosure

Statement, is being submitted under Section 1.129(za) along with the fee ser forth in Section
1.17{r).

Rcspectiull\r submitted,
éENENTECH INC

e
L__.__.—_..- L e
Wendy M. Lee
Reg. No. P-40.378

Date: August 27, 1996

460 Pt. San Bruno Blvdl.

So. San Francisco, CA 84080 4990
Phouna: (415) 225-1994

Fax: (415) 852-9881
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Patent Docket POT70911

~f

g+
IN 'THI UNITED STATIS PATENI‘: ND TRADEMARK OFFICE

In re Application of (iroup Arc Umit: 1816
Puul J Carler et al. Examiner: D. Adams

| Serial Nn.: 08146, 206

Filed: November 17, 1991

For:  METHOD FOR MAKING
ITUUMANIZED ANTIRODIES

Assistant Commissioner of |'atents
Washington, D.C. 20231
Sir

Applicants submit herewith palonis, publicstions or other information (attachad hereto and listed
on the attached Form PTO-1444) of which they are aware, which they believe may bu material w the
sxamination of this application and in regpect of which theve may bo a duty to disclosr in uccordanco with
A7 CMR § 156,

This Information Disclosure Statement:

(@)1  accompanien the new patent application submitind herewith, 87 CFR §1.97(a).

MM isfided within throe monthis aftar the filing date of the application er within thrae months
altsr tho date of entry of the national stago of a POT upplication as set tareh in 47
CIIELA9)

Ol s far as iy known w e undermgned, is filed bofore Lhe mailing date of o first Office
aelion on the meriis.

GO bs Bled affer Ehe v tfTee Action and mors than three monthe afler the application's
filing date or P patinal stage dute of anley filing but, as fur as is known Lo the
unarsignel, prior o Lhe mailing dite of cither a final rejoction vr o goties of allowunee.
whichever ocears Gea, ol i pecompaniod by eithey tho fee ($220) ol frth in 37 CFR
S 11700 or i certilication 25 spocilied in 37 CPR §1.97(e), s checked bolow. Should any
fee be due, the US. Patont and Prulenmack Office ig heroby suthorizad (o churge Deposil.
Aveaunt. No, U7-0630 in Lhe smount of $220.00 to coyer the cost. of this lulurmalinn
Dhiselosure Statenent. Any deliciency ur nvorpaymont should be charged ar eraditad 1o

thix deposit accouni. A duplisate of this sheet is enclosed.

Pl lwrat (10420061
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) 11 is [ed after the mailing dato of vither a final refection or a notics of alluwance, whichevnr
accureod first, and ig uccompunied by tho (ee (5130) sen forth in 37 CFR §1.17()(1) mod
# enrtifieation we spocified in 37 CFR§19T(0), ay checkod liolow. This dotument is Lo
be conridered as @ pelilivu roquesting econsideration of the information
diselosure statement. The US. Patant. and Trademark Olfee iy hereby authorized to
charge Deposit. Avcnunt No. 17-0630 in the amount of §130.00 to cover the enst of thik
Information Disclosur: StatemanL. Any deficinncy or overpaymoenl should be charged or
eroditod L thig doposit sccount. A duplicate of this sheet s enclosed.

(0 [X]  is Giled after the mniling dute of n final rejuction, but a requost to withdraw the finality
thervol under 37 CI'R § 1.129(2) is auhmilled herewith. The U.S. Patenl and Iyadomark
Oilie is horehy swuthorized (o charge Dopoxit Account No. (07-0630 L cover the cost ol this
Informution Disclosure Stalemoenl in the event that any lees are due. A duplicate of

|1f eithier of buxes (1) or () i thecked above, the following "cortification” under 37 CFR §1.97(s)
muy need (a be compleloed.) The undersigned cortificg that:

n Kach item of idormation contained in the information disclosure stalemenr was cited in
A communication mailed from # foroign patent office in a counterpart forvign application
not mora Lhan thran months prier to the filing of this informition dikclosure alalament,

N No item of information containod in this information disclosure sratement was cited in
a communication mailed from a foreign patoot office in a counterpart foreigo application
ar, to the knowledge of the undarsigned altor mukiog reasonable inquiry, was knowa o
any individual dosignated in 37 CFR §1.56(c) more than throe months prior to the filing
of thig information disclosure statoment.

A list ol Lo pateni(s) or publication(s) is set furth on Lhe attached Form PTO-1449 (Madified).
A ropy of the ilems o FTO- 1449 s supplizd herowith:
|A] aach || nono [] anly thoan listed below:
Thosa patent(s) or publication(s) which are marked with au astorisk (*) ip Lhe attached [71Y0- 1449 form
are nol suppliod hoaase Uiy were praviously cited by or submitted to the Otfice in a prior application

Serial No. 020716272, filed 10 dune 1991 anid ralied upon in this applieation for an earlier Gling datoe
undor 38 USCY {120

A conease oxplanation af velovines of Lho itens listad on 1700- 1449 13

IN] not given

Il given (or saeh listed jten

1l given lor anly non-English lunguage listed ilem(y) |Hequired)

I in the form ol wn Fnglish linguage copy of a Search Report fron a forign patent office,
issued in on connterpart application, which refers to Lthe relevant poretions of thy
referances.

Vb |10/2UIB6]
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The: Examiner is reminded that a "concike explanation of the relevance” of the submitied prior arl
"tuay be nothing mare than identification of the particular (igure or paragraph of the patonl or publication
which hag sorae mlation to the claimed invantion," MPEP §605.

While the information ind references disclusad in this Information Discloanre Statemont may be
"matnrial" purruant to 37 CFR §L.66G, it ia not intended to conatitute an admission thul any patent,
publicntion or other information refecred to therein is "prive arl” far this invention unleds specilically
usignated as such,

In acsonlaoce with 37 CFR §1.87(g), the filing of this Information Dis:losurs Statement shall not
b construed Uy mean thal a soarch hax been made or that no other material information as defined in 37
CIFR §1.56(a) exists, [t is submitted thul the loformation Disclosurs Statement is in complinnce with 37
CFT §1.98 and MPEP §604 und the Eximinor is respoctfully requested ta considar the listed roferencos

espdctfully submitted,

ondy M. Lec
Rog. No. P-40,378

Dita: August 27, 1996 By:

460 Pt. San Biruno Blvd.

So, San Francisco, CA 94080-4990
IMhone: (415) 2:25-1994

Fax: (415) 952-9881

Mesrived (10420801
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Patent Ducket POT708T' L

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I re Applicaition of tiroup Art Unit: 1816
Paul J. Cartor et ul. Framiner: D. Adams

Seral No.: (08/146,206

Filad: November 17, 1U43

Far:  METHOD FOR MAKING
HUMANIZED ANTIRODIES

Assistant Commissioner of Patents
Washington, 10.C. 20231
Sir:

Applieiint petitions the Commissioner of Patenis anid Trademarks 1o cxtend the time for response
lo thi Notice of Appral dated 3/27/96 for & month(s) from 6/27/96 to B/27/96. "I'he extonded time for
response does not oxeend the statutory period.

Please charge Deposit Account No. OT-110 in the amount of § 900.00 w covor Lhe tost of the
nxtensian. Any deficiancy or overpaymant. shoulil hn charged or eredited to this deposit acount. A
duplicau: of thiy sheet. is enclosed

Respuefully submitied,
GIENENTECH, }Nl"..

| N R
] | N
Date: Augugt 27, 1996 By: l -/Li:_/
Wmluly M Len

Kog N 140,078

AGO P San Brnn Blvd.

St San Franeiseo, A 9A080-13851)
[honn: (4 15) 226- 1994

Fas: (415) D52-9881

Mevimedt 11101 THEE)

Exhibit 1002
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Group Art Unit: 1816 o[-) : Vi)

Paul J. Carter et al. Examiner: D. Adams G 199
ARIC i& JO

Serial No.: 08/146,206 = | ]

Filed: November 17, 1993

For: METHOD FOR MAKING
HUMANIZED ANTIBODIES

A

Duane Alexande

U MENT NFORMATIO ISCLOSU MENT

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 PTO-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) [1 s 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.

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

(d)[] s 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 ($220) 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,

Revised (10/20/86)
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(e)[] isfiled after the mailing date of either a final rejection or a notice of allowance, whichever
occurred first, and is accompanied by the fee (5130) set. forth in 37 CFR §1.17(0)(1) and
a certification as specified in 37 CFR §1.97(e), as checked below. This document is to
be considered as a petition requesting consideration of the information
disclosure statement. The U.S. Patent and Trademark Office is hereby authorized to
charge Deposit Account No. 07-0630 in the amount of $130.00 to cover the cost of this
[nformation Disclosure Statement. Any deficiency or overpayment should be charged or

credited to this deposit account. A duplicate of this sheet is enclosed.

(0 [X] is filed after the mailing date of a final rejection, but a request to withdraw the finality
thereof under 37 CFR § 1.129(a) is submitted herewith. The U.S. Patent and Trademark
Office is hereby authorized to charge Deposit Account No. 07-0630 to cover the cost of this
Information Disclosure Statement in the event that any fees are due. A duplicate of
this sheet is enclosed.

[If either of boxes (d) or (e) is checked above, the following "certification” under 37 CFR §1.97(e)
may need to be completed.] The undersigned certifies that:

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

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

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

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

[X] each [] none [] only those listed below:
Those patent(s) or publication(s) which are marked with an asterisk (*) in the attached PTO-1449 form
are not supplied because they were previously cited by or submitted to the Office in a prior application
Serial No. 07/715.272, filed 14 June 1991 and relied upon in this application for an earlier filing date
under 35 USC §120.

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

IX] not given

1 given for each listed item

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

1} 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.

Revised (10/20/86)
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The Examiner is reminded that a "concise explanation of the relevance” of the submitted prior art
“may be nothing more than identification of the particular figure or paragraph of the patent or publication
which has some relation to the claimed invention,” MPEP §609.

While the information and references disclosed in this Information Disclosure Statement may be
"material” pursuant to 37 CFR §1.56, it is not intended to constitute an admission that any patent,
publication or other information referred to therein is "prior art” for this invention unless specifically
designated as such.

In accordance with 37 CFR §1.97(g), the filing of this Information Disclogsure Statement shall not
be construed to mean that a search has been made or that no other material information as defined in 37
CFR §1.56(a) exists. It is submitted that the Information Disclosure Statement is in compliance with 37
CFR §1.98 and MPEP §609 and the Examiner is respectfully requested to consider the listed references.

Date: August 27, 1996 By:

Reg. No. P-40,378

460 Pt. San Bruno Blvd.

So. San Francisco, CA 94080-4990
Phone: (415) 225-1994

Fax: (415) 952-9881

Revioed (10/20/96)
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Patent Docket PO7T09P

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

W/r

In re Application of Group Art Unit: 1816
Paul J. Carter et al. Examiner; D. Adams

Serial No.: 08/146,206

Filed: November 17, 1993

For: METHOD FOR MAKING
HUMANIZED ANTIBODIES

PETI E

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 Notice of Appeal dated 3/27/96 for 3 month(s) from 5/27/96 to 8/27/96. The extended time for
response does not exceed the statutory period.

Please charge Deposit Account No. 07-0630 in the amount of $ 900.00 to cover the cost of the

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

icate of thi is sed.
Res ully submatted,
GHEj NC.
Date: August 27, 1996 By: ’ ‘(” /

Wendy M. Lee
Reg. No. P-40,378

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

" Fax (G102 95 2/96 08146206 07-0630 070 117 900..00CH

St d ¥
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GENENTECH, INC,
480 P, San Bauno Blvo.
SouTH SaN FRANcIS:u, CA B40B0-4880 u

4| 5-225-| 994
Fax: a|l 5-D52-988|

To: Examiner Chris Eisenschenk Date: December 3, 1996
wroup 1816
Tel: (703) 308-0452

(1.8, Patent and Trademark Office
Washington. D.C_ 20231

Fax #: ‘103-30R-4242 Pages: p’ . including this cover sheet.
From: Wendy M. Lee

Subject:  U.S. Serial No. 08/146 206
Our Docket No, PO700P]

CONFIDENTIALITY NOTE

n i sl raneddesng oontuin Infonietion from GENENTELH. INC which b canfideniial or privileged. This information & utcnded only
o the Tosd lllurunﬂry ranuad on this LasesnEsion sheet. W s e nai e (ntended rociplen, b g udulmy Ao, copyligg. bt buta. or uee of the rntain
of this Eagad infoetinit inn s sty prolijud. 1y heee reosived this Lnumlr inerrel, piwm.llyulqw-n inumeriately w0 thal we can serangt for te reluin of
the ongid dotuments 1 ue and e bsaloor 1l theern o the 1

COMMENTS:

PLEASE DELIVER THESE DOCUMENTS DIRECTLY TO
EXAMINER EISENSCHENK.

HEE 451996
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Application No. - | Applicant(s)
08/146.206 Carter et al.
Office Action summary Examiner Group Art Unit
Patrick Nolan 1816

X Responsive to communication(s| filed on Dec 3, 7996

(] This action is FINAL.

[J 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 0.G. 213.

A shortened statutory period for response to this action is set to expire 3 month(s), e~thirty-deys—whichevar
r~enger, from the mailing date of this communication. Failure to respond within the period for response will cause the
application to become abandoned. (35 U.S.C. 5 133). Extensions of time may be obtained under the provisions of

37 CFR 1.136(a).

Disposition of Claims

Xl Claim(s) 7-72, 15, and 19-25 is/are pending in the application.
Of the above, claim(s) isfare withdrawn from consideration.

[J Claiml(s) is/are allowed.

X Claim(s) 7-12, 15, and 19-25 is/are rejected.

[] Claim(s) is/are objected to.

[l Claims are subject to restriction or election requirement,

Application Papers
(] See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948.

[ The drawing(s) filed on is/are objected to by the Examiner.

[ The proposed drawing correction, filed on is [] approved [ disapproved.
[] The specification is objected to by the Examiner.

(] The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119
[} Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
[JAll JSome* [INone of the CERTIFIED copies of the priority documents have been
[ received.
] received in Application No. (Series Code/Serial Number)

[] received in this national stage application from the International Bureau (PCT Rule 17.2(a)).
*Certified copies not received:

[J Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)
[] Notice of References Cited, PTO-892
Xl Information Disclosure Statement(s), PT0O-1449, Paper Nols). 19, 24,26
[l Interview Summary, PT0O-413
[C] Notice of Draftsperson's Patent Drawing Review, PTD-948
[J Notice of Informal Patent Application, PTO-152

-— SEE OFFICE ACTION ON THE FOLLOWING PAGES —

U. §. Patent and Trademark Office

PT0-326 (Rev. 9-95) Office Action Summary Part of Paper No. _ 27
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Serial No. 08/146,206 2

Art Unit 1816
1. Claims 1-12, 15 and 19-25 are pending.

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

Claims 19-21 are substantial duplicates of claim 1. There
appears to be no difference in scope between these claims, see MPEP
10603 LkY .

3. The following is a quotation of 35 U.5.C. § 103 which forms the
basis for all obviousness rejections set forth in this Office
action:

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

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

4, This application currently mnames Jjoint inventors. In
considering patentability of the claims under 35 U.S.C. § 103, 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 C.F.R. § 1.56 to point out the inventor and
invention dates of each claim that was not commonly owned at the
time a later invention was made in order for the examiner to
consider the applicability of potential 35 U.S.C. § 102(f) or (g)
prior art under 35 U.S.C. § 103.

5. (Claims 1, 2, 4-12, 15, and renumbered claims 19-22 and 24-25

stand rejected under 35 U.S.C. § 103 as being unpatentable over
Winter [EP 0239400], Riechmann et al. [Nature 332:323-327 (1988)]
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Serial No. 08/146,206 3
Art Unit 1Blé

and Queen et al. [Proc. Natl. Acad. Sci. 86:10029-10033 (1989)1],
all of record for the same reasons set forth in paper No. 18.

Briefly the claims are drawn to a method for producing
humanized antibodies and humanized antibodies. Winter, teaches the
production of altered, chimeric, antibodies by replacing the
complementarily determining regions (CDRs), see abstract. Winter,
teaches the requirements for CDR fusions, see page 6 to page 8,
line 29, Particularly, page 8, lines 11-18, where Winter, teaches
that "merely by replacing one or more CDRs with complementary CDRs
may not always result in a functional altered antibody..... it will
be well within the competence of the man skilled in the art, either
by carrying cut routine experimentation or by trail and error
testing to obtain a functional altered antibody. Note at page 8,
last full paragraph that Winter states that framework region
replacement and sequence changing may be necessary to obtain a
functional humanized antibody. On page 9, lines 13-16, Winter
suggests that the antibodies would be of importance for use in
human therapy. Winter, teaches a method of producing the antibody,
see page 10, paragraph 3 to page 15, paragraph 2. Consistent with
Winter, Riechmann el al. teach a method of reshaping human
antibodies for therapy by CDR grafting, see whole document and
Queen et al. teach the humanization of antibodies by CDR grafting,
see entire document. Riechmann et al. teach altering the sequence
of the antibody to restore packing or to increase binding affinity,
see page 326, first column, first full paragraph. Queen et al.
teach the use of computer modeling to assist in the production of
humanized antibodies, specifically to predict which amino acids to
change thereby effecting molecular interactions, note that of the
amino acids predicted to change include those identified by
applicant in claims 7 and 10. A person of ordinary skill in the
art would have realized that dependent upon the framework region
selected and the sequence of the CDR regions amino acid changes
would need to be made and they would depend upon the precise amino
acid interactions of the poiypeptide. The combination of Winter,
Riechmann et al. and Queen et al. teach a comprehensive method for
producing humanized antibodies which include the steps outlined in
applicant's claims. Therefore, it would have been prima facia
obvious to a person of ordinary skill in the art at the time the
invention was made to take the combined teachings of Winter,
Riechmann et al. and Queen et al, to prcduce a method of making a
humanized antibody and to have a humanized antibody for either
diagnostic or therapeutic use.

Applicant's arguments filed 6/12/95 have been fully considered

but they are not persuasive. Applicant argues that the claimed
invention 1s distinct from that taught by the above combination of
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references because a consensus sequence 1s used and further
modifications are not necessary. Applicant further argues that the
combination of references do not teach a humanized antibody with
reduced immunogenicity.

Regarding the consensus sequence, the combination of references
teach the human framework regions having a significantly high
degree of sequence homology (conservative regions). Queen et al.
in particular point to Kabat as demonstrating that this was known
in the art well 1in advance of applicant's filing date, see

reference 38, cited by Queen et al. In essence there is no
functional/structural distinction from what applicant has claimed
and that taught by the combination of references. Ex parte C, 27

U.S.P.Q.2d 1492 (BPAI 1993). Applicants recitation of Co et al. is
unclear, it was not used in the prior art rejection. Applicant
then points to several other references concluding that the
techniques of the prior art and the technique of the instant
application are '"certainly different”. However, the minor
differences between the prior art and the claimed invention are
obvious differences. Modifications in the framework regions which
affect the proximity or orientation of the V.-V, interface regions
is the same as substituting that FR residue from the import regions
that is involved in the effects set forth in paragraph (f) of claim
1% The combination of references clearly teach reduced
immunogenicity associated with the humanized antibody. See e.d.
Riechmann et al. page 323, column 2, lines 5-8. Applicant's
comments have been fully considered and were as a whole not found
persuasive.

6. Claims 1, 2, 4-12 and 15, and renumbered claims 19-22 and 24-25
stand rejected under 35 U.S.C. § 103 as being unpatentable over
Winter [EP 02392400], Riechmann et al. [Nature 332:323-327 (1988)]
and Queen et al. [Proc. Natl. Acad. Sci. 86:10029-10033 (1989)] in
view of In re Durden 226 U.S.P.Q. 359 (Fed. Cir. 1985), all of
record, for the same same reasons set forth in paper No. 18.

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

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

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

7. Claim 3 and renumbered claim 23 stand rejected under 35 U.S.C.
§ 103 as being unpatentable over Winter [EP 0239400], Riechmann et
al. [Nature 332:323-327 (1988)] and Queen et al. [Proc. Natl. Acad.
Sci. 86:100295-10033 (1989)] as applied to claims 1, 2, 4-12 and 15
and further in view of Roitt [Immunology, published 1985, by Gower
Medical Publishing Ltd. (London, England) page 5.5], all of record
for the same reasons set forth in paper No. 18.

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

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

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

T F RE W CTION

Double Patenting

The non-statutory double patenting rejection, whether of the
obviousness-type or non-obviousness-type, 1s based on a judicially
created doctrine grounded in public policy (a policy reflected in
the statute) so as to prevent the unjustified or improper timewise
extension of the "right to exclude" granted by a patent. In re
Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969); In re Vogel,
422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Van Ornum, 686
F.2d 937, 214 USPQ 761 (CCPA 1982y In re Longl; 759 F.2d §87, 225
USPQ 645 (Fed. Cir. 1985); and In re Goodman, 29 USPQ2d 2010 (Fed.
Cir. 1993).

A timely filed terminal disclaimer in compliance with 37
CFR 1.321(b) and (c) may be used to overcome an actual or
provisional rejection based on a non-statutory double patenting
ground provided the conflicting application or patent is shown to
be commonly owned with this application. See 37 CFR 1.78(d).
Effective January 1, 1994, a registered attorney or agent of record
may sign a terminal disclaimer. A terminal disclaimer signed by
the assignee must fully comply with 37 CFR 3.73(b).

8. Claims 1-12, 15 and 19-25 are 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. Although the conflicting claims
are not identical, they ‘are not patentably distinct from each other
because the invention claimed in claims 1-12, 15 and 19 of
copending application Serial ©No. 08/439,004 encompasses the
invention claimed in claims 1-12, 15 and 19, of the instant
application.

This 1is a provisional obviousness-type double patenting
rejection because the conflicting claims have not in fact been
patented.
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Claim Rejections - 35 UsC § 102

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

A person shall be entitled to a patent unless --

e) the invention was described in a patent granted on an

application for patent by another filed in the United States

before the invention thereof by the applicant for patent, or
on an international application by another who has fulfilled
the requirements of paragraphs (1), (2), and (4) of section

371 (c) of this title before the invention thereof by the

applicant for patent.

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

Claims 1=2 and 18-25;

The ‘101 patent teaches methods for the production of
humanized antibodies wherein the CDR amino acid sequences from the
import (i.e. donor) are exchanged for the human (i.e. acceptor) CDR
amino acid sequences (abstract, in particular). The ‘101 patent
teaches alignment of import and human framework regions and
selection of substituted human framework antibody residues based on
the following effects; the import framework residue non-covalently
binds antigen directly (i.e. Category three, column 14, 1in
particular), interacts with a CDR (i.e. Category three or four,
column 14-15, in particular), or participates in the V-V, interface
(i.e. Category 3,4 or 5, column 14-15, in particular).

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

Claims 3 and 4:

The additional step of determining whether or not a
substituted residue is glycosylated is determined by the residue
makeup of the import peptide, a fact well known in the art prior to
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the invention and therefore lends no patentable import to the
invention.

Claim 5:

The ‘101 patent teaches retaining those residues that are
highly conserved (i.e. not rare) in the human framework region
(Category 2 and 5, Column 14-16, in particular).

Claims 6-8:

"The ‘101 patent teaches which human and import residues are
likely to be selected for substitution. In addition the ‘101 patent
teaches corresponding import for human substitution at specific
sites (Column 15, in particular).

Claim 9:

The ‘101 patent teaches a method employing a consensus human
variable domain based on human variable domains and additionally
variable domains from species other than human (Column 13, in
particular).

Claims 10-12:

The ‘101 patent teaches a humanized antibody variable domain
having a non-human CDR incorporated into a human antibody variable
domain, wherein the improvement comprises "the substitution of only
specific corresponding human and 1mport amino acid residues (column
1%, in particular).

Claim 15:

The ‘101 patent teaches a method for engineering a humanized
antibody comprising introducing residues from an import antibody
variable domain into an amino acid sequence representing a
consensus of mammalian antibody variable domain sequences (column’
12-13; 1n particular).

The prior art teachings anticipate the claimed invention.

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

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

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

pm.

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

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

fhLal

CHRISTINA Y. CHAN
SUPERVISORY PATENT EXAMINER
GROUP 1800
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Patent Docket PO709P1

o

In re Application of

Paul J. Carter et al.

ANTIBODIES

Serial No.: 08/146,206

Filed: November 17, 1993

For: METHOD FOR MAKING HUMANIZED

Group Art Unit: 1816

Examiner: P. Nolan

Assistant Commissioner of Patents

Washington, D.C. 20231
Sir;

RANS

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

The fee has been calculated as shown below.

Total - 24 x22= $154.00
Independent 7 - 10 x80= $0.00
__ First Presentation of Multiple Dependent Claims + 260 =
- Total Fee Calculation $154.00

X

X

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

the amount of $154.00.

duplicate ¢

Petition for Extension of Time is enclosed.

of this transmittal is enclosed

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

Date: June ‘33, 1897

460 Pt. San Hruro Blvd.
So. San Francisco, CA 94080-4990
Phone: (415) 225-1994

Fax: (415) 952-9881

Respectfully submitted,
GENENTECH, INC,

By: E 3 W
Jaéet Hasak

Reg. No. 28,616
(for Werdy M. Lee
Reg. No. 40,378)
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Patent Docket PO709P1

1DV

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
; e,
In re Application of Group Art Unit: 1816 O&L'
v/
Paul J. Carter et al. Examiner: P. Nolan G : ({(f v Sé)
‘ Sl Y, %
erial No.: 08/146,206 " .
Filed: November 17, 1993

For: METHOD FOR MAKING HUMANIZED
ANTIBODIES

PETIT AND FEE FO EE 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 OFFICIAL ACTION dated 23 December 1996 for three month(s) from 23 March 1997
to 23 June 1997. The extended time for response does not exceed the statutory period.

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

the extension. Any deficiency or overpayment should be charged or credited to this deposit account.
A duplicate of this sheet is enclosed.

Respectfully submitted,
GENENTECH, INC.

By: Qf—r»-W L2
Jahet Hasak
Reg. No. 28,616
(for Wendy M. Lee

Reg. No. 40,378)

Date: June 23 , 1997

”ig

-
460 Pt. San Bruno Bivd. §
So. San Francisco, CA 94080-4990 -
Phone: (415) 225-1994 =]
Fax: (415) 952-9881 gs_
=
g
B2
g . O
BS  Revised (10/17/95)
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Patent Docket PO709P1

THE UNITED STATES PATENT AND TRADEMARK OFFICE

D1

F#ez 9/;5

(5%

] Wation of

Paul J. Carter et al.

Serial No.: 08/146,206

Group Art Unit: 1816

Examiner: P. Nolan

9 il

af Filed: 17 November 1993
' For: METHOD FOR MAKING
HUMANIZED ANTIBODIES
£\
&)
/\\ AMENDMENT UNDER 37 C.FF.R. §1.111

Assistant Commissioner of Patents
Washington, D.C. 20231

Sir;

In response to the Office Action dated December 23, 19965, the period for response having been
extended as a result of the enclosed Petition for a three-month Extension of Time and requisite fee,

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

following amendments and remarks.

IN THE CLAIMS:

: (Twice Amended) A method for making a h

sequences of a non-human, import antibod

of:

anized antibody comprising amino acid

nd a human antibody, comprising the steps

6 )

(a)

(b)

(c)

obtaining the amino acid sequghces of at least a portion of an import heavy chain

ﬁs human variable domain of a human heavy
chain immunoglobulin subgroup:

identifying Complemeptarity Determining Region (CDR) amino acid sequenceﬁn the
import variable dopiain and the consensus human variable domain; s =
substituting an import CDR amino acid sequence for the corresponding cor%nsus

human CDR Admino acid sequence; =

2=

gs

930

B
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Serial No. 08/146,206
Page 2

(d) aligning the amino acid sequences of a Framework Region ) of the import
variable domain and a corresponding FR of the consensus hurdan variable domain;

(e) identifying import FR residues in the aligned FR sgquences that are non-

homologous to the corresponding consensus FR resigues;

o (f) determining if the non-homologous import FR residye is expected to have at least
£
X \ one of the following effects:
@ (1) non-covalently binds antigen directly;[,

(2) interacts with a CDR; or
(3) participates in the V, - V,, interface By affecting the proximity or orientation of
the V, and V,, regions with respéct to one another; and
(9) for any non-homologous import FR rgsidue which is expected to have at least one
of these effects, substituting that rgsidue for the corresponding amino acid residue

in the consensus FR .
e /\ X
6. (Twice Amended) The method 4f clai%,\vherein the corresponding consensus FR
residues substituted in step (g) are selected from the group consisting of 4L, [35L,] 36L, 38L, 43L,
44| 461, 58L, 62L, [64L,] 65L, 66L,67L, 68L, 69L, 70L, [71L,] 73L, 85L, 87L, 98L, 2H, 4H, 24H,
36H, 37H, 39H, 43H, 45H, 49H, 68H, 69H, 70H, 73H, 74H, 75H, 76H, [and] 78H and 92H.

s (Twice Amended) A méethod comprising providing at least a portion of an import, non-human
heavy chain variable domajni amino acid sequence having @ Complementarity Determining Region
(CDR) and a Framework/Region (FR), obtaining the amino acid sequence of at least a portion of
\C//C" a consensus human vafiable domain of a human heavy chain immunoglobulin subgrgup having a
CDR and a FR, sub#tituting the non-human CDR for the human CDR in the consensus human
variable domain, apd substituting a non-human amino acid residue for the consensus amino acid
residue at at leagt one of the following sites:
4L, [35L,]) 36L./38L, 43L, 44L, 46L, 58L, 62L, [64L,] 65L, 66L, 67L, 68L, 69L, 70L, [71L,] 73L,
85L, 87L, 98K, 2H, 4H, 24H, 36H, 37H, 39H, 43H, 45H, 49H, 69H, 68H, 70H, 73H, 74H, 75H,
76H, [and] 78H or 92H.

427 of 1033 Bl Exhibit 1002



e

-ﬁ/\

Serial No. 08/146,206

Page 3 /

Please cancel claim 9, without prejudice.

LY ———

10. (Twice Amended) A humanized antibody variable domain having a non-human
Complementarity Determining Region (CDR) incorporated into a [consensus] human antibody
variable domain, whergin an [human] amino acid residue has been substituted [by a non-] for the
human amino acid resique at a site selected from the group consisting of:

4L, [35L,] 36L, 38L, 43L)\44L, 46L, 58L, 62L, [64L,] 65L, 66L, 67L, 68L, 69L, 70L, [71L,] 73L,
85L, 87L, 98L, 2H, 4H, 24H, 36H, 37H, 39H, 43H, 45H, 49H, 68H, 69H, 70H, 73H, 74H, 75H,
76H, [and] 78H and 92H.

Ny = e S
15. (Twice Amended) A method for en ring a humanized antibody comprising

\{ introducing amino acid residues from a H: n, import heavy chain variable domain into a
E/ consensus human variable domain of/a humah heavy chain immunoglobulin subgroup.

e

e ———

cz

/
7~

Please cancel claims 19-21, without prejudice.

22. (Amended) A humanized antibody gomprising a consensus human variable domain of a
human heavy chain immunoglobulin s gwwherein the amino acid residues forming the
Complementarity Determining Regions (CIORs) thereof comprise non-human import antibody

amino acid residues.

——
In claim 25, line 1, please replace “abo(t 7" with --about 5--.

Please add the following claims:

/ h T
/

A

--26. The humanized antibody of claim 22°wherein the human heavy chain immunoglobulin

subgroup is V,, subgroup lil.

27.  The humanized antibody of’claim 26 wherein the consensus human variable domain
comprises the amino acid sequénce of SEQ ID NO:4.
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28. The humanized antibody of claim 22 further comprising a consensus haman light chain
variable domain comprising the amino acid sequence of SEQ ID NO:3 wheyein the amino acid
residues forming the CDRs of the light chain variable domain comprise ngn-human import

antibody amino acid residues.

29.  The humanized antibody of claim 23 wherein the FR residde noncovalently binds antigen
directly.

30.  The humanized antibody of claim 23 wherein the residue interacts with a CDR.

31, The humanized antibody of claim 23 whereirythe FR residue comprises a glycosylation

site which affects the antigen binding or affinity of/the antibody.
32. The humanized antibody of claim 23 &vherein the FR residue participates in the V-V,
interface by affecting the proximity or oriefitation of the V, and V,, regions with respect to one

another.

33.  The humanized antibody of/claim 22 which comprises one or more CDR residues from
the consensus human variable

34.  The humanized antibody of claim 22 which binds antigen more tightly than the non-
human antibody.

35. The humanized antibody of claim 22 which mediates antigen dependent cellular

cytotoxicity (ADCCYto a greater extent than the non-human antibody.
36.  The hurdanized antibody of claim 35 which is an IgG.

37.  The/mumanized antibody of claim 36 which has an IgGy1 constant region, wherein
residue 359 of the constant region is D and residue 361 of the constant region is L.
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38. A method for making a humanized antibody comprising amino acid sequences of a non-
human antibody and of a human antibody, comprising the steps of aligning the amino acid
sequence of a Framework Region (FR) of the-hon-human antibody and the corresponding amino
acid sequence of a FR of the human antibody, iflentifying non-human antibody residue(s) in the
aligned FR sequences that are novz mologgdsito the corresponding human antibody
residue(s); and if any such non-homologous residue(s) is/are exposed on the surface of the

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

antibody.--

REMARKS
Amendments
Claims 1, 7, 15 and 22 have been revised herein to refer to a consensus human variable
domain of a “human heavy chain immunoglobulin subgroup,” as supported, for example, on
page 15, lines 18-25 and page 64, line 33 through to page 65, line 2 of the specification. Basis
for heavy chain variable domain in claims 1, 7 and 15 is found on at least page 11, line 9 of the
specification. Claims 6, 7 and 10 have been amended to include FR substitutions as in the
claims as originally filed. Claim 10 has been amended to have wording as in the claim as
ariginally filed, and basis for the re:vision to claim 25 is found, for example, in Table 3 in
Example 1.

Claims 26-38 have been added herein and find basis at least as follows: claims 26 and 27
(page 15, lines 18-25 and page 64, line 33 through to page 65, line 2); ciaim 28 (page 15, lines
18-21); claims 29-32 (part f of claim 1 and originally filed, now canceled claim 3); claim 33
(page 27, lines 1-8; page 27 lines 8-9 and page 65, lines 5-9); claim 34 (page 68, lines 25-27
and Table 3 on page 65 with respect to Kd values for the murine antibody and two humanized
variants huMAb4D5-6 and huMAb4D5-8); claim 35 (page 69, lines 32-34 and Table 4 on page
74); claim 36 (page 11, lines 11-14); claim 37 (page 65, line 29 through to page 66, line 1); and
claim 38 (claims 1 and 10, and originally filed, now canceled claim 2).

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

Claims 19-21 are rejected under 35 USC §112, second paragraph, as substantial duplicates of
claim 1. In the interest of expediting examination, and without acquiescing in the rejection,
claims 19-21 have been canceled, thus rendering this reje:ction moot.

§103

Claims 1, 2, 4-12, 15 and renumbered claims 19-22 and 24-25 stand rejected under 35 USC
§103 as unpatentable over EP239,400A2 (Winter patent application); Riechmann et al. Nature
332:323-327 (1988); and Queen et al. PNAS, USA 86:10029-10033 (1989). The Examiner
states that Applicants’ arguments filed 6/12/95 are not considered to be persuasive. Concerning
the consensus sequence, the Examiner alleges that “the combination of references teach [the]
human framework regions having a significantly high degree of sequence homology
(conservative regions)” and states that Queen et al. point to Kabat as demonstrating that this
was known in the art. The Examiner urges that “In essence there is no functional/structural
distinction from what applicant has claimed and that taught by the combination of references."
The Examiner contends that modifications in the framework regions which affect the proximity or
orientation of the V,-V,, interface regions are the same as substituting that FR residue from the
import regions that is involved in the effects set forth in paragraph (f) of claim 1. According to
the Examiner, the references, e.g., Riechmann et al., teach reduced immunogenicity associated
with the humanized antibody.

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

With respect to the cited references, Applicants point out that the Winter patent application fails
to disclose or suggest the use of a consensus human variable domain in antibody humanization.
On the contrary, the heavy chain framework region of the humanized B1-8 antibody of Example
1 and of the humanized anti-lysozyme antibody D1.3 of Example 2 was derived from the human
myeloma heavy chain NEWM (see page 17, lines 1-2 and lines 9-10 on page 26), which was
chosen because the crystallographic structure thereof was known (see page 17, lines 2-3). The
light chains of the B1-8 and D1.3 antibodies were never humanized in EP 239,400 A2.
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Furthermore, only the CDRs were transferred in the Examples of this patent application; none of
the non-human FR residues were incorporated into the engineered molecule.

Using the same strategy as disclosed in the Winter patent application, Riechmann and his
colleagues made a humanized heavy chain variable domain which had the framework regions of
human NEWM alternating with thet CDRs of the rat CAMPATH-1 antibody. Thus, the same
heavy chain framework region as disclosed in the Winter patent application was used once
again, in view of the availability of a crystallographic structure for it (see page 325, second to last
paragraph of Riechmann et al.). In this respect, Riechmann et al. fails to disclose or suggest the
use of a “consensus human variable domain of a human heavy chain immunoglobulin subgroup”
(e.g., human heavy chain immuneglobulin V,, subgroup Il (claim 26) having the amino acid
sequence of SEQ ID NO:4 (claim 27), for example) for providing the framework region of the
heavy chain variable domain of the humanized antibody, For humanization of the light chain of
the rat CAMPATH-1 antibody, Riechmann et al. states that a framework sequence based on the
human REI light chain variable domain (for which a crystallographic structure was available) was
used (see, Figure 1 legend and page 325, second column). Applicants have now learnt that the
humanized light chain gene of the CAMPATH-1 antibody in Riechmann ef al. was converted
from an anti-lysozyme construct (see page 108 of Foote, J., Nova acta Leopoldina NF
61(269):103-110 (1989), of record). Foote's anti-lysozyme construct was prepared by combining
CDR sequences from the kappa light chain of the anti-lysozyme antibody with consensus human
kappa frameworks (see page 106, third paragraph of Foote, supra).

Queen et al. teaches that human framework regions used in humanization must be chosen to
maximize homology with the murine antibody in order to avoid introducing “distortions into the
CDRs" (see page 10031, column 2, paragraph 2). Using their “best-fit" abproach. Queen et al.
used the heavy and light chain variable regions of the human Eu antibody to form the framework
of their humanized anti-Tac antibady. There is no mention of a consensus human variable
domain for providing the framework region of the humanized antibody. In fact, Queen et al.
taught away from the instantly claimed invention, in that they proposed that the framework region
sequence of the humanized antibody be derived from a single human antibody amino acid
sequence which was as homologous as possible to the non-human sequence to be humanized.
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Therefore, according to the teachings of Queen et al., human framework region sequences
needed to be tailored to each non-human antibody to be humanized. Furthermore, this
reference taught that the heavy chain and light chain used for humanization should be derived

from the same human antibody.

Applicants submit that the invention recited in independent claims 1, 7, 15 and 22 herein differs
from the teachings of each of the cited references in that it provides humanized antibodies
wherein the heavy chain framework region of the humanized antibody is provided by a
consensus human variable domain of a human heavy chain immunoglobulin subgroup, such as
the V,, subgroup lll consensus human variable domain, e.g., of SEQ ID NO:4. The references
cited by the Office fail to disclose or suggest the use of such a heavy chain consensus human

variable domain.

First, Applicants will comment on the statement by the Examiner that “there is no
functional/structural distinction from what applicant has claimed and that taught by the
combination of references." As noted above, independent claims 1, 7, 1:5 and 22 herein recite a
“consensus human variable domain of a human heavy chain immunoglobulin subgroup." As
noted on page 15, lines 15-25 of the application, consensus sequences (i.e., most commonly
occurring residue or pair of residues) of human heavy chain immunoglobulin subgroups are
compiled in Kabat ef al., Sequences of Proteins of Immunological Interest, Fourth Edition, U.S.
Dept. of Health & Human Services, pubs., (1987). Kabat ef al. grouped various heavy and light
chain variable domains according to their amino acid sequence identity to form several human
immunoglobulin subgroups, i.e., human kappa light chains subgroups | to IV, human lambda
light chains subgroups | to VI and human heavy chains subgroups | to Il (see pages 41-76 and
160-175 of Kabat ef al., copies attached). The "occurrences of most common amino acid" (i.e.,
“consensus human variable domain" of the instant claims) at each position of the variable
domain are provided in the second to last column for each immunoglobulin subgroup in Kabat et
al. The cited references fail to disclose or suggest the use of a consensus human variable
domain of a human heavy chain immunoglobulin subgroup having such an amino acid sequence
in antibody humanization. Thus, Applicants submit that the heavy chain framewaork region of the
claims herein, in fact, is structurally distinct from the framework regions of the cited references.
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Second, with respect to the Examiner's comment that a modification in the framework regions
which affects the proximity or orientation of the V,-V,, interface regions is the same as
substituting that FR residue from the import regions that is involved in thé effects set forth in
paragraph (f) of claim 1, Applicants respectfully invite the Office to point out where exactly the
references teach the invention set forth in part (f)(3) of claim 1.

Finally, concerning the allegation that Riechmann et al. teaches reduced immunogenicity
associated with the humanized antibody, Applicants enclose a copy of Isaacs et al. The Lancet
340:748-752 (1992). Isaacs et al. demonstrate that three out of four patients treated with
Riechmann's humanized CAMPATH-1H antibody developed antiglobulins that were able to
inhibit the binding of CAMPATH-1H to its antigen (see first paragraph of the discussion on page
751 of this reference). On the contrary, repeated administration (i.e., loading dose and 10
weekly doses) of the humanized anti-HER2 antibody (huMAb4D5-8) of Example 1 of the instant
application has not lead to an immunogenic response in patients treated therewith (i.e. no
antibodies against rhuMAb HER2 were detected in any patients). See abstract of Baselga et al.,
J. Clin. Oncol. 14(3):737-744 (1996), copy attached. Likewise, multidose administrations of an
anti-lgE antibody humanized according to the teachings of the instant aﬁplication and having a
consensus human variable domain as claimed herein, did not induce a human antihuman
antibody response in any of the patients treated therewith (see column 1, last paragraph on
page 311 of Shields et al., Int. Arch. Allergy Immunol. 107:308-312 (1995), copy attached).
These data point to the functional distinctness of the claimed consensus:human variable
domain.

In addition to the desirable lack of immunogenicity of the claimed humanized antibodies, as is
apparent from the examples, the binding affinity of an antibody humanized using the claimed
method is essentially retained and in some instances is improved in the humanized antibody
compared to the non-human antibody from which it was derived. As shown, for example, in
Table 3 of Example 1, anti-HER2 humanized variants huMAb4D5-6 and huMAb4D5-8 had
binding affinities which were superior to the murine antibody from which they were derived. This
could not have been predicted from the prior art, especially from Queen et al., which advocated
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the best-fit method (see above) and incorporated many (i.e., 15; see Figure 2) murine residues
back into the humanized sequence to generate a “high affinity” humanized antibody. The above-
mentioned anti-HER2 variants, on the other hand, had only five FR substitutions and were not
generated using the "best-fit" method said to be essential by Queen et al.

The instantly claimed invention has other novel and non-cbvious features. For example, claim 2
involves retaining the human residue, where the corresponding non-homologous import residue
is exposed on the surface of the domain. The cited refereinces fail to describe anywhere such a
step. Claim 3 is independently patentable, as will be elaborated below. Claim 4 involves
replacing consensus glycosylation sites which are not present in the import sequence with the
corresponding import residue. The references are silent zais to such a step. Similarly, the
references fail to describe the additional step of claim 5 of the instant application. Also, the FR
residues which can be substituted as now listed in claims 6, 7 and 10 are not disclosed in the
cited references. Thus, Applicants submit that the invention recited in the claims of the instant

application is clearly non obvious over the cited references.
Accordingly, Applicants request that the above section 103 rejection be withdrawn.

§103 - In re Durden

Claims 1, 2, 4-12 and 15 and renumbered claims 19-22 and 24-25 stand rejected under 35 USC
§103 as being unpatentable over the Winter patent application, Riechmann et al. and Queen et
al. in view of In re Durden 226 USPQ 359 (Fed. Cir. 1985).

The Examiner states that the claimed methods for producing humanized antibodies and for
humanization do not appear to differ from what was disclosed in the references. For the
reasons given in the previous section, Applicants submit that the instantly claimed methods for
humanization and the humanized antibodies are clearly different from what was disclosed in the
cited references, especially with respect to the consensus human variable domain forming the
FR of the humanized antibody.
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Further, the Examiner is respectfully referred to the recent CAFC decisions of |n re Brouwer, 37
USPQ2d 1663 (Fed. Cir. 1996) and In re Ochiai, 37 USPQ2d 1127 (Fed. Cir. 1995). These
cases stand for the proposition that a prima facie case of obviousness cannot be based on
Durden, but rather needs to rest on particularized findings. It was held in Brouwer that there are

no Durden obviousness rejections per se, only sec. 103 obviousness rejections. In the case of
the instant claims, where the particular end product is unobvious, these.cases hold that the
method of making them is also unobvious. In this regard, the Examiner is referred to the Official
Gazette notice of 3/26/96, copy enclosed, which establishes guidelines for PTO personnel and
the public on the proper consideration of method claims in light of these cases. In this Notice, it
is stated that:

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

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

Therefore, since there is no motivation in the cited art, as a whole, to make or use the
nonobvious product, the claimed methods herein are non-obvious, and Applicants respectfully
request that this rejection be reconsidered and withdrawn.

§103 - Claims 3 and 23

Claim 3 and renumbered claim 23 stand rejected under 35 USC §103 as being unpatentable
over the Winter patent application, Riechmann et al. and Queen et al. as applied to claims 1, 2,
4-12, and 15 and further in view of Roitt ef al., Immunology Gower Medical Publishing Ltd.,
London, England, pg. 5.5 (1985) for the same reasons set forth in Paper #18.

Applicants submit that claim 3 and FR substitution (c) of claim 23 clearly would not have been
obvious in light of the cited references. The three primary references have been discussed
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above. Roitt ef al. merely shows that IgA1 immunoglobulins may possibly have carbohydrate
units in their variable domains. No such carbohydrate or oligosaccharide units are depicted in
the diagrams of IgD and IgE variable domains in this reference. This reference is not concerned
with antibody humanization, much less how to deal with glycosylation sites in humanization. In
fact, the 4D5 antibody referred to in Example 1 is fairly unusual in that it has a glycosylation site
in its variable region (i.e., residue number 65 of the light chain). As far as Applicants are aware,
the instant application teaches, for the first time, how to deal with glycosylation sites in antibody

humanization.

Accordingly, Applicants submit that claim 3 and FR substitution (c) of claim 23 are clearly not
obvious in light of the references cited and therefore respectfully request that the §103 rejection
be withdrawn.

Provisional double patenting rejection

Claims 1-12, 15 and 19-25 are provisionally rejected under the judicially created doctrine of
obviousness-type double patenting as being unpatentable over claims 1-12, 15 and 19 of
copending application Serial No. 08/439,004. Given the provisional nature of this rejection,
Applicants respectfully request that it be held in abeyance pending resolution as to allowable X
subject matter in this application or in the application on which this provisional rejection is base;.\&
§102

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

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

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

wherein the CDR amino acid sequences from the import/donor are exchanged for the
human/acceptor CDR amino acid sequences, as well as the alignment of import and human
framework regions and selection of substituted human framework antibody residues based on

the following effects; the import framework residue noncovalently binds antigen directly, interacts
with a CDR, or participates in the V -V, interface. The Examiner asserts that the 101 patent
teaches that, if a residue is exposed on the surface of the domain and does not have one of the
effects of step (f) of claim 1, one should leave the human residue intact. The Examiner states
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that the term “consensus” has been interpreted to include the aligning of murine import
framework residues to human acceptor framework residues, in addition to the aligning of all
human framework residues and compiling a single “consensus” human framework, The
Examiner comments separately on claims 3 and 4, 5, 6-8, 9, 10-12 and 15 and contends that
these claims are also anticipated by the 101 patent.

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

The 101 patent fails to teach the use, in antibody humanization, of a consensus human variableT
domain, such as that of a human heavy chain immunoglobulin subgroup, as set forth in .! a(

independent claims 1, 7, 15 and 22 herein. As to claim 1 (and FR substitution (d) of claim 23), Lt
the 101 patent further fails to teach the step of identifying and altering FR residues that
participate in the interface between the light chain variable domain and the heavy chain variable
domain of an antibody (i.e., the "V -V, interface”). The Examiner takes the view that categories
3,4 and 5 in columns 14 and 15 of the 101 patent teach selection and substitution of such FR
residues, but Applicants respectfully disagree. The FR residues to be identified in categories 3,
4 and 5 of the 101 patent are those which “interact with amino acids in the CDR's”, “interact
directly with the antigen” or are “rare” for human sequences. There is no explicit teaching in the

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

Hence, Applicants submit that independent claims 1, 7, 15 and 22 as well as FR substitution (d)
of claim 23 are clearly novel over the 101 patent.

As to the other rejected claims, Applicants submit that they are further novel over the 101 patent
for the reasons which follow.

Claim 2 is concerned with determining whether non-homologous residues are exposed on the
surface of the domain or buried within it. Where the non-homologous residue is exposed, the
human residue is retained. Applicants submit that determining whether a residue is exposed on
the surface of a domain or buried within it as recited in claim 2 is not the same as determining
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whether a residue “interacts with a CDR". Applicants contend that the 101 patent in columns 131 }L
14 does not teach the additional step of claim 2 of the instant application.

With respect to claims 3 and 4 (as well as FR substitution (c) of claim 23), Applicants submit
that since the Examiner has failed to show where the 101 patent mentions glycosylation, let
alone the invention recited in claims 3 and 4 and part (c) of claim 23, these claims must be novel
over the 101 patent. If this rejection is to be maintained, Applicants request that the Examiner
point out specifically where the 101 patent teaches the method steps of claims 3 and 4 and part
(c) of claim 23 herein. '

As to claim 5, this refers to a step wherein non-homologous residues are identified and the
human residue is used, where it represents a residue which is highly conserved across all
species at that site. Category 2 in column 14 of the 101 patent refers, on the other hand, to
using the “donor amino acid rather than the acceptor”. Category 5 in the paragraph bridging
columns 15-16 of the 101 patent suggests that neither the donor nor the acceptor residue be
used where the donor and acceptor residues are “rare”. Clearly, the 10‘i patent fails to

anticipate the method of claim 5 herein.

Turning now to claims 6-8, the residues specifically mentioned as candidates for substitution in x
column 15 of the 101 patent (to which the Examiner refers) have been removed from claim 6

and claim 7 (on which claim 8 depends).

Concerning claim 9, Applicants submit that the 101 patent fails to enable the consensus human
variable domain of this claim, but nevertheless the rejection is moot, due to the cancellation of
claim 9.

With respect to claims 10-12, the residue positions mentioned in column 15 of the 101 patent]
have been removed from claim 10 (on which claims 11 and 12 depend).

As to claims 19-21, Applicants submit that these claims are novel over the 101 patent, but they
were canceled, and thus the §102 rejection is moot insofar as it applies to these claims.
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Finally, with respect to claims 24-25, Applicants submit that the Examples of the 101 patent] F.

require many more FR substitutions than "about 1 to about 5" as recited in these claims.

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

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

withdrawn,

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

allowance. Nevertheless, should the Examiner have any further comments or questions, he is
invited to call Wendy Lee at (415) 225-1994 concerning these.

Date: June ;5 , 1997

460 Pt. San Bruno Bivd.

So. San Francisco, CA 94080-4990
Phone: (415) 225-1994

Fax: (415) 952-9881

Enclosures:

Isaacs et al.

Baselga et al.
Shields et al.

Kabat et al.

OG Notice of 3/26/96

Respectfully submitted,
GENENTECH, INC.

By: Wf . /(#’—a-a.f(_
Jdnet Hasak
Reg. No. 28,616
(for Wendy M. Lee
Reg. No. 40,378)
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box 1 above is also checked. ‘ P—Z
m ‘:_/'

PTOL-413 (REV. 2-92] Examiner's Signature
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Patent Docket PO709P1

IN T}ﬂE UNITED STATES PATENT AND TRADEMARK OFFICE (-
In re Application of Group Art Unit: 1816
Paul J. Carter et al. 1 ' Examiner: P. Nolan / 0/ 7/9

Serial No.; 08/146,206

Filed: 17 November 1993
For: METHOD FOR MAKING HUMANIZED

ANTIBODIES
SUPPLEMENTAL AMENDMENT T

Assistant Commissioner of Patents o o
Washington, D.C. 20231 g @@N €0
Sir: \ el o
Please amend the application in the following respects: . ? % 5\% ’
IN THE SPECIFICATION: 9

THE < *wﬂw
On page 9, line 1, plea«.ﬁreplace “muMAb4d5" with —muMAb4D5—. Wﬁu Ggﬂﬁ
On page 9, lines 24, 29, 36 and 3{&;55- replace “huxCD3v9" with —huxCD3v1 SEF d,_,,.;.e-'-""ﬂ
On page 9, line 30, plepla'ce' “20" with —26—. \ e

On page 9, line 33, please Féﬁ;;e “(0)" with —(®)—.
On page 84, line 29, pleaseTéplace “(Fig. 5)" with —(SEQ ID NO:20)—.
On page 90, please substitute the “S@QUETGCE LISTING" with the enclosed paper copy of the
"SEQUENCE LISTING".

REMARKS
This amendment is prepared for the purposes of introducing a substitute sequence listing into the
application. Applicants have found that SEQ ID NO:20 from the previously submitted sequence listing
corresponds to the heavy chain variable domain sequence of huxCD3v9 (see page 84, line 29), whereas
Figure 5 shows the sequence of huxCD3v1. The description of Figure 5 on page 9 has been corrected in
this respect and the sequenee of huxCD3v1 in Figure 5 is included in the substitute sequence listing as SEQ
ID NO:26. Further typographical errors in lines 1 and 33 on paQe 9 are corrected herein. Furthermore,
page 84, line 29 now refers to SEQ ID NO:20, the huxCD3v9 heavy chain variable domain sequence. 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. | further state that this submission includes no

new matter. Respectfully submitted,
GENH\TH, INC.

Date: August 4 , 1997 By: &Q_ﬁ’_
Wendy M. Lee

Reg. No. 40,378
1 DNA Way
South San Francisco, CA 94080-4990
Phone: (415) 225-1594
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L
SEQUENCE LISTING i‘q_“‘_—h*hﬁﬁhhhﬁhh*“““‘“-~_ﬁ‘

(1) GENERAL INFORMATION:

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

(ii) TITLE OF INVENTION: Method for Making Humanized Antibodiij!

(iii) NUMBER OF SEQUENCES: 26

(A) ADDRESSEE: Genentech, Inc.

(B) STREET: 1 DNA Way

(C) CITY: South San Francisco

(D) STATE: California /
(E) COUNTRY: USA
(F) ZIP: 94080

(iv) CORRESPONDENCE ADDRESS: ///

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

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

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: 07/715272
(B) FILING DATE: 14-JUN-1981

(viii) ATTORNEY/AGENT INFORMATION:
(R) NAME: Lee, Wendy M,
(B) REGISTRATION NUMBER: 40,378
(C) REFERENCE/DOCKET NUMBER: P0709P1

(ix) TELECOMMUNICATION INFORMATION :
(R) TELEPHONE: 650/225-1994
(B) TELEFAX: 650/952-9881
(2) INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 109 amino acids
(B) TYPE: Amino Acid
(D) TOPOLOGY: Linear
(®x1) SEQUENCE DESCRIPTION: SEQ ID NO:1:

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

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

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

I
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Leu Leu

Arg Phe

Ser Ser

His Tyr

Ile Lys

Ile

Ser

Leu

Thr

Arg

Tyr

Gly

Gln

Thr

Thr
109

Ser Ala Ser

50

Ser Arg Ser

65

Pro Glu Asp

80

Pro Pro Thr

95

Phe

Gly

Phe

Phe

(2) INFORMATION FOR SEQ ID NO:2:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH:

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

(x1) SEQUENCE DESCRIPTION:

Glu val Gln Leu Val

1

Gly Ser

Asp Thr

Glu Trp

Ala Asp

Lys Asn

Thr Ala

Ala Met

Leu

Tyr

Val

Ser

Thr

Val

Asp

Arg

Ile

val

Ala

Tyr

Val

5

Leu
20
His
35

Arg
50

Lys
65

Tyr
80

Tyr
95

Trp
110

Glu

Ser

Trp

Ile

Gly

Leu

Cys

Gly

Ser

Cys

Val

Tyr

Arg

Gln

Ser

Gln

SEQ

Gly

Ala

Arg

Pro

Phe

Met

Arg

Gly

(2) INFORMATION FOR SEQ ID NO:3:

(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH:

(B) TYPE: Amino Acid

(D)

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:3:

TOPOLOGY: Linear

Leu

Thr

Ala

Glu
55

Asp
70

Thr
85

Gly Gln

120 amino acids

ID NO:2:

Gly

Ala

Gln

Thr

Thr

Asn

Trp

Thr

109 amino acids

100

Gly
10

Ser
25

Ala
40

Asn
55

Ile
70

Ser
85

Gly
100

Leu
115

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

i

5
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10

Ser

Phe

Tyr

Gly

Leu

Gly

Pro

Gly

Ser

Leu

Gly

Val

Gly

Thr

Tyr

Thr

Val

Phe

Gly

Tyr

Ala

Arg

Asp

Thr

val

Leu

Cys

Lys

Gln

Asn

Lys

Thr

Asp

Gly

Val

Pro

Thr

Gln

val

Pro

Ile

Gly

Arg

Thr

Glu

Phe

Ser

Ser
60

Ile
75

Gln
90

Glu
105

Gly
15

Lys
30

Leu
45

Tyr
60

Ser
75

Asp
S0

Tyr
105

Ser
120

Leu Ser Ala Ser Val

35

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

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

Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser
50 295 60

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

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
80 85 g0

Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu
85 100 105

Ile Lys Arg Thr
109

(2) INFORMATION FOR SEQ ID NO:4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 120 amino acids
(B) TYPE: Amino Acid
(D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

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

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

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

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

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

Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 g0

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

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

(2) INFORMATION FOR SEQ ID NO:5:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 109 amino acids

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

e
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(xi) SEQUENCE DESCRIPTION:

Asp Ile Val Met Thr Gln Ser
1 5

Gly Asp Arg Val Ser Ile Thr
20

Thr Ala Val Ala Trp Tyr Gln
35

Leu Leu Ile Tyr Ser Ala Ser
50

Arg Phe Thr Gly Asn Arg Ser
65

Ser Ser Val Gln Ala Glu Asp
80

His Tyr Thr Thr Pro Pro Thr
a5

Ile Lys Arg Ala
109

SEQ

His

Cys

Gln

Phe

Gly

Leu

Phe

(2) INFORMATION FOR SEQ ID NO:6:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 120 amino acids

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

’ 2 (xi) SEQUENCE DESCRIPTION:

Glu Val Gln Leu Gln Gln Ser
1 5

Ala Ser Leu Lys Leu Ser Cys
20

Asp Thr Tyr Ile His Trp Val
35

Glu Trp Ile Gly Arg Ile Tyr
50

Asp Prc Lys Phe Gln Asp Lys
€5

Ser Asn Thr Ala Tyr Leu Gln
80

Thr Ala Val Tyr Tyr Cys Ser
95

Ala Met Asp Tyr Trp Gly Gln
110

SEQ

Gly

Thr

Lys

Pro

Ala

Val

Arg

Gly

ID NO:5:

Lys

Lys

Lys

Arg

Thr

Ala

Gly

Phe Met
10

Ala Ser
25

Pro Gly
40

Tyr Thr
55

Asp Phe
70

Val Tyr
85

Gly Gly
100

ID NO:6:

Pro

Ala

Gln

Thr

Thr

Ser

Trp

Ala

Glu Leu
10

Ser Gly
25

Arg Pro
40

Asn Gly
55

Ile Thr
70

Arg Leu
BS

Gly Gly
100

Ser Val
219
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Ser

Gln

His

Gly

Thr

Tyr

Thr

Val

Phe

Glu

Tyr

Ala

Thr

Asp

Thr

Thr

Asp

Ser

val

Phe

Cys

Lys

Lys

Gln

Thr

Asp

Ser

Gly

Val

Ser

Val

Pro

Pro

Thr

Gln

Leu

Pro

Ile

Gly

Arg

Thr

Glu

Phe

Ser

Val
15

Asn
30

Lys
45

Asp
60

Ile
75

Gln
90

Glu
105

Gly
15

Lys
30

Leu
Tyr
60

Ser
75

Asp
g0

Tyr
105

Ser
120

Y
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(2) INFORMATION FOR SEQ ID NO:7:

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

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

TCCGATATCC AGCTGRCCCA GTCTCCA 27
(2) INFORMATION FOR SEQ ID NO:B:

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

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:B8:

GTTTGATCTC CAGCTTGGTA CCHSCDCCGA A 31

{2) INFORMATION FOR SEQ ID NO:9:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22 base pairs
(B) TYPE: Nucleic Acid
(C) STRANDEDNESS: Single

(D) TOPOLOGY: Linear
} / (%1i) SEQUENCE DESCRIPTION: SEQ ID NO:9:
AGGTSMARCT GCAGSAGTCW GG 22
(2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 34 base pairs
(B) TYPE: Nucleic Acid
(C) STRANDEDNESS: Single

(D) TOPOLOGY: Linear

(x1i) SEQUENCE DESCRIPTION: SEQ ID NO:10:

TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34
(2) INFCRMATION FOR SEQ ID NO:11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: Nucleiec Acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:
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GTAGATAAAT CCTCTARACAC AGCCTATCTG CAAATG 36

(2) INFORMATION FOR SEQ ID NO:12:

(1) SEQUENCE CHARACTERISTICS:
(AR) LENGTH: 36 base pairs
(B} TYPE: Nucleic Acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

GTAGATARAT CCAAATCTAC AGCCTATCTG CAAATG 36
(2) INFORMATION FOR SEQ ID NO:13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: Nucleic Acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

GTAGATAAAT CCTCTTCTAC AGCCTATCTG CAAATG 36

(2) INFORMATION FOR SEQ ID NO:14:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 68 base pairs
(B) TYPE: Nucleic Acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(¥i) SEQUENCE DESCRIPTION: SEQ ID NO:14:

CTTATAAAGG TGTTTCCACC TATAACCAGA AATTCAAGGA TCGTTTCACG 50

ATATCCGTAG ATAAATCC &8

(2) INFORMATION FOR SEQ ID NO:15:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: Nucleic Acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

CTATACCTCC CGTCTGCATT CTGGAGTCCC 30

(2) INFORMATION FOR SEQ ID NO:16:
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(1)

(xi)

Asp

L

Gly

Asn

Leu

Lys

Ser

Gly

Ile

(2) INFORMATION FOR SEQ ID NO:17:

(1)

(x1)

SEQUENCE CHARACTERISTICS:

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

Ile Gln Met Thr

Asp

Tyr

Leu

Phe

Asn

Asn

Lys
107

(A) LENGTH:

Arg

Leu

Ile

Ser

Leu

Thr

Val

Asn

Tyr

Gly

Glu

Leu

5

Thr
20

Trp
35

Tyr
50

Ser
65

Gln
80

Pro
95

Gln

Ile

Tyr

Thr

Gly

Glu

Trp

SEQUENCE DESCRIPTION:

Thr

Ser

Gln

Ser

Ser

Asp

Thr

(B) TYPE: Amino Acid
(D) TOPOLOGY: Lingar

Asp Ile Gln Met Thr

1

Gly

Ser

Gly

Asp

Tyr

Leu

Phe

Ser

Asn

Arg

Leu

Ile

Ser

Leu

Thr

Val

Asn

Tyr

Gly

Gln

Leu

5

Thr
20

Trp
35

Tyr
50

Ser
65

Pro
80

Pro
95

Gln

Ile

Tyr

Thr

Gly

Glu

Trp

SEQUENCE DESCRIPTION:

Ser

Thr

Gln

Ser

Ser

Asp

Thr

SEQ

Thr

Cys

Gln

Arg

Gly

Ile

Fhe

SEQUENCE CHARACTERISTICS:
107 amino acids

SEQ

Pro

Cys

Gln

Arg

Gly

Phe

Phe

ID NQ:16:

Ser

Arg

Lys

Leu

Thr

Ala

Ser
10

Ala
25

Pro
40
His
55

Asp
70

Thr
85

Gly
100

Leu

Ser

Asp

Ser

Tyr

Tyr

Gly

ID NO:17:

Ser

Arg

Lys

Leu

Thr

Ala

Gly

Ser
10

Ala
25

Pro
40

Glu
55

Asp
70

Thr
85

Gln
100

Leu

Ser

Gly

Ser

Tyr

Tyr

Gly
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Ser

Gln

Gly

Gly

Ser

Phe

Thr

Ser

Gln

Lys

Gly

Thr

Tyr

Thr

Ala

Asp

Thr

val

Leu

Cys

Lys

Asp

Ala

Val

Leu

Cys

Lys

Ser

Ile

val

Pro

Thr

Gln

Leu

Ser

Ile

Pro

Pro

Thr

Gln

Val

Leu
15

Arg
30

Lys
45

Ser
&0

Ile
75

Gln
90

Glu
105

val
15

Arg
30

Lys
45

Ser
60

Ile
75

Gln
a0

Glu
105

9
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I

Ile Lys
107

(2) INFORMATION FOR SEQ ID NO:18:

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

(D) TOPOLOGY:

Linear

(xi) SEQUENCE DESCRIPTION:

Asp Ile Gln Met Thr
1 5

Gly Asp Arg Val Thr
20

Asn Tyr Leu Ala Trp
35

Leu Leu Ile Tyr Ala
50

Arg Phe Ser Gly Ser
65

Ser Ser Leu Gln Pro
80

Tyr Asn Ser Leu Pro
85

Ile Lys
107

(2) INFORMATION FOR SEQ ID NO:19:

Gln Ser

Ile Thr

Tyr Gln

Ala Ser

Gly Ser

Glu Asp

Trp Thr

SEQ

Pro

Cys

Gln

Ser

Gly

Phe

Phe

(i) SEQUENCE CHARACTERISTICS: v
(A) LENGTH: 122 amino acids
(B) TYPE: Amino Acid

(D) TOPOLOGY:

Linear

(Xxi) SEQUENCE DESCRIPTION:

Glu Val Gln Leu Gln
1 5

Ala Ser Met Lys Ile
20

Gly Tyr Thr Met Asn
35

Glu Trp Met Gly Leu
50

Asn Gln Lys Phe Lys
65

Gln Ser

Ser Cys

Trp Val

Ile Asn

Asp Lys

SEQ

Gly

Lys

Lys

Pro

Ala

ID NO:1B:

Ser Ser
10

Arg Ala
25

Lys Pro
40

Leu Glu
55

Thr Asp
70

Ala Thr
85

Gly Gln
100

Leu

Ser

Gly

Ser

Phe

Tyr

Gly

ID NO:189:

Pro Glu
10

Ala Ser
25

Gln Ser
40

Tyr Lys
55

Thr Leu
70

Leu

Gly

His

Gly

Thr

450 of 1033

Ser

Gln

Lys

Gly

Thr

Tyr

Thr

Val

Tyr

Gly

Val

Val

Ala

Ser

Ala

Val

Leu

Cys

Lys

Lys

Ser

Lys

Ser

Asp

Ser

Ile

Pro

Pro

Thr

Gln

val

Pro

Phe

Asn

Thr

Lys

Val
Ser
30

Lys
45

Ser
60

Ile
Gln
S0

Glu
105

Gly
15

Thr
30

Leu
45

Tyr
60

Ser

¥
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Ser Ser Thr Ala Tyr Met Glu Leu Leu Ser Leu Thr Ser Glu Asp
80 85 90

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

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

Ser Ser
122

(2) INFORMATION FOR SEQ ID NO:20:
(1) SEQUENCE CHARACTERISTICS:
(AR) LENGTH: 122 amino acids
(B) TYPE: Amino Acid
(D) TOPOLOGY: Linear
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:20:

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

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

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

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

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

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

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

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

Ser Ser
122

(2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 122 amino acids
(B) TYPE: Amino Acid
(D) TOPOLOGY: Linear
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:21:

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

1
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Patent Docket PO709P

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Group Art Unit: 1816
Paul J. Carter et al. Examiner: P. Nolan

Serial No.: 08/146,206

Filed: November 17, 1993

For: METHOD FOR MAKING HUMANIZED
ANTIBODIES

\ A

Assistant Commissioner of Patents

Washington, D.C. 20231 5‘-? A
Sir: Gﬁ}ﬁ ‘

Applicants submit herewith patents, publications or other information {aﬁacrm and li ﬁed on
the attached Form PTO-1449) of which they are aware, which they believe mqy be matenal to-mfé;;mmation
of this application and in respect of which there may be a duty to dasclose_gn ccordance with 37 CFR §1.56.

This Information Disclosure Statement: 3

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

(b) [ ] isfiled 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.

(¢)[ ] asfarasis 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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08/146,206 Page 2

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

[If either of boxes (d) or (e) is checked above, the following "certification” under 37 CFR §1.97(e) may
need to be completed.] The undersigned certifies that:

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

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

A list of the patent(s) or publication(s) is set farth on the attached Form PTO-1449 (Modified).
A copy of the items on PTO-1449 is supplied herewith:
[x] each [ ] none [ ] only those listed below:

Those patent(s) or publication(s) which are marked with an asterisk (*) in the attached PTO-1449 form are not
supplied because they were previously cited by or submitted to the Office in a prior application Serial No. __

., filed and relied upon in this application for an earlier filing date under 35 USC §120.
A concise explanation of relevance of the items listed on PTO-1449 is:
[x] not given
[] given for each listed item

[] given for only non-English language listed item(s) [Required]
11 in the form of an English language copy of a Search Report from a foreign patent office,
issued in a counterpart application, which refers to the relevant portions of the references.

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

be nothing more than identification of the particular figure or paragraph of the patent or publication which has
some relation to the claimed invention," MPEP §609.
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While the information and references disclosed in this Information Disclosure Statement may be
"matenal" pursuant to 37 CFR §1.56, it is not intended to constitute an admission that any patent, publication
or other information referred to therein is "prior art" for this invention unless specifically designated as such.

In accordance with 37 CFR §1.97(g), the filing of this Information Disclosure Statement shall not be
construed to mean that a search has been made or that no other material information as defined in 37 CFR
§1.56(a) exists. It is submitted that the Information Disclosure Statement is in compliance with 37 CFR §1.98
and MPEP §609 and the Examiner is respectfully requested to consider the listed references.

Respectfully submitted,
GE ECH, INC.

Date: August éﬂ_ 1987 By:

Wendy M. Lee
Reg. No. 40,378

460 Pt. San Bruno Bivd.

So. San Francisco, CA 94080-4930
Phone: (415) 225-1994

Fax: (415) 952-9881
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