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INTERNATIONAL SEARCH REPFORT International application No.

PCT/AJS 10/49924

A, CLASSIFICATION OF SUBJECT MATTER

IPC(8) - AB1K 39/00 (2010.01}

USPC - 424/177.1; 424/133.1 ’
According to Intemational Patent Classification (IPC) or to both national classification and TPC

B. FIELDS SEARCHED .

g & . bed £l

USPC- 424/177.1; 424/133.1

ification system followed by classification symbols)

Daocumentation searched other than minimum documnentation to the extent that such documents are included in the fields searched
USPC- 4241451, 424/130.1, 424/9.1; 514/826 530/388.23, 530/387.3, 530/387.1 {text search)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PUbWEST (PGFB, USPT, JPAB, EPAB); Google Scholar: 19G allotype, therapautic monocional antibody, polymorphism, haplotype,
allotypes G1m3 and G1m17, immunogenicity, anti-therapeutlc antibody, CAMPATH-1H

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X . GORMAN et al. Humanisation of monocional antibadies {or therapy. Semin Immunol 1990, 16, 21-22, 24,26, 28-31
— 2(6):457-466; Abstract, pg 11 para 1-2, pg 12 para 1-2 S —
Y . 1,4-5, 17-20, 23, 25, 27
X Magdelaina-Beuzelin et al. IgG1 heavy chain-coding gene polymorphism (Gi1m allotypes) and 32-36

development of antibodies-to-infliximab. Pharmacogenat Genomics May 2009, 19(5):383-387;
Pg 384 right col para 2, pg 385 right col para 3, pg 388 right col para 3 and fig 3
Y US 5,792,838 A (SMITH et al.) 11 August 1898 {11.08.1009) col 4 In 30-54 1,45
Y JONES et al. A new assay uses monoclonal anti-AD) anlibodiesta determine rheumatoid 17
iactor speciflcity: reactivity to a monoclonal antibedy of the Gm allatypa G3m{21) is more
~ lHrequent in rheumnatoid patients negative for G3m(21). Clin Exp Immunol 1988, 71(3):451-458;
abstract
Y JEFFERIS. Human immuneglobulin allotypes. Mabs July-August 2009, 1(4):1-7; pg 2 right col 18-19, 23, 25, 27
para 2, pg 3table 2
Y MEISSNER et al. Ravisad Indications for the Uss of Palivizumab and Resplratory Syncytial 20
. | Virus' Imroune Globulin Intravenous for the Prevention of Respiratory Syncytial Vinus Infections.
Pediatrics 2003, 112(8):1147-1452; abstract :

H

D Further documents are listed in the continuation of Box C.

of cited d

*  Special “T" later document published after the international filing date or pricrity
“A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to tand
to be of particular relevance the principle or theory underlying the invention
“E” carlier application or patent but published an or after the international “X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
" dgﬂmem wtl;i]cgh may lhr‘?iv_f doukts on p;iorily claim(s) or which is step when the dacument is taken alone
cited 1o establi publication date of ancther citation or Other uyw gouans ofnam 1 Tair o d 7
- particular ; the cannat be
special reason (s specified) - considered o involve mn inventive siep when the document is
“0" document referring to an omal disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious 1o a person skilled in the ant
“F"  document published prior to the international filing date bit later than g document member of the same patent family

the priority date claimed
Date of the actual completion of the international search

Date of mailing of the internatienal search report

04 FEB 2011

24 January 2011 {24.01.2011)

Name and mailing address of the 1SA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.C. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. g71-73-3201

Authorized officer;
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PCT Halpdegk: 671-272-4300
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Box No. II QObservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search repott has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2, D Claims Nos.:

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

3. D Claims Noe.:
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(z).

Box No.Ill  Observations where unity of invention is Jacking (Continuation ef item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of Inventions which are not 50 linked as to form a single general inventive
concept under PCT RAule 13.1.

Group K claims 1-8, drawn to a panel of monoclonal antibody-containing pharmaceutical compositions. The first invention is restricted
to a panel, wherein the first and the second heavy chain allotypic phenctype comprises the human G1m3 allotype and the human .
G1m17 allotype, raspactively. Should an additions! fea(s) be paid, Applicant is invited to elect an additional allotypa(s) to be searched.
The exact claims searched will depend on the specifically elected allotype{s).

[NOTE: Claims 2-3 6-8 wera excludad from the search, because they are drawn to & non-olected subject matter.]

Group I, clalms 8-28 and 32-36, drawn to a method of modifying a hurman or humanized monocional antibody.

= ——-————continued on Extra Shest——m—"m ————

1. D As all required additional search fees were timely patd by the applicant, this international search report covers all searchable
claims. ’

2. D As all searchable ¢laims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3, E As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.: ’
Claims 1, 4-5, 9-36

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search Teport is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest EI The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additiconal search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
E Mo protest accompanied the payment of additional search fees,
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Supplemental Box
Continuation of Box Ml (Lack of Unlty of Invention):

Group (Il, claims 28-31, drawn to a method of treating a subject who has developed an anti-antibody responsa 1o a first human or
humanized moneclonal antibody by administaring to the subject a second human or humanized monoclonal antibody having a variable
ragion identical to the first monoclonal antibody but a diffarert allotypic phenotype than the first moneclonal antibody.

The inventions listed as Groups i+ through 1) do not relate 1o a gingle general inventiva concept under PCT Rule 13.1 becauge, undger
PCT Rule 13.2, thay lack the same or comesponding special technical featuras for the ioflowing reasons:

The invention(s) Groups lI-1ll do not include the inventive concept of a panel of monoclonal antibody-cantaining pharmaceutical
compesitions, as required by Group |+,

The invantion(s} Groups I+ and Il do net include the inventive concapt of treating a subject who has developad an anti-antibody
response 1o a first human or humanized monocional antibody by administaring to the subject a sacond human or humanized monoclonal
antibody having a variable region identical io the first monoclonal antibody but a different allotypic phenotype than the first monoclonal
antibody, as required by Group Ill.

The invention(s) Groups I+ and Il do not Include the inventive concept of modifying & human er humanized monocional antibady by
modifying the amino acid sequence of the constant reglon of the heavy ehain of tha monocional antibody to change its phenotype from a
firat naturally ocgurring aliotypic phenotype to a second naturally cocurring alletypic phenotype, wherein the amino acid sequences in the
monoclonal antibody that do not encode an allotypic phenotype are not moditied, as required bvy Group Il

In addition, a method of modifying a human or humanized moncclonal antibody, the method comprising tha stap of modifying the amino
acid sequance of the constant region of the heavy chain of the monoclonal antibody 1o change its phenctype from a first naturaliy
occurring allotypic phenotype to a second naturally occurring allotypic phenotype, wherein the amino acid sequences in the manocional
antibody that 6o net encoda an allotypic phenctype are not modified, i.e. the method of the inventions of Group Il, does not represent a
contribution over prior art as belng anticipated by the publication titled "Hurmanisation of monoclonal antibodies for therapy* by
GORMAN ot al. (herelnafter "Gorman’) that discloses a mathod of modifying a human or humanized monocional antibody, the method
comprising the step of modifying tha amino acld sequenca of the constart region of the heavy chain of the monoclonal antibody to
change its phenotype from a first naturally cccuning allotypic phenotype to a second naturally occurting allotypic phenotype (pg 11 para
2; "the allotype of the therapeutic maneclonal antibody CAMPATH-1H was G1m(1,17)"; pg 12 para 1, "Site-directed mutagenesis was
used on the gamima 1 constant reglon a8 used In CAMPATH-1 to aliminate the G1m{1} epitope by mutating i to nG@1m{1} and at the
same tima the G1m(17) apitepe was mutated to the alternative allotype G1m(3)"; also pg 24 table 2, "Allotypes and iscallotypas of
1gG1"), wherein tha amino acid sequencas in the moenoclonal antibody that do not encode an allotypic phenotype are not modiiad (pg 11
para 2; IgG1).

The Inventions of Group I+ share tha technical feature of a panel of menoclonal antibody-containing phammaceutical composliions.
However, this shared technical feature does not rapresent a contribution over prior art as being obvious over Gorman that teaches a
menoclonal antlbody-containing pharmaceutical compesition, comprising a first pharmaceutical composition comprising (8} a first
human or humanized monacional antibody and a phamnaceutically acceptable carrier (pg 11 para 2; "the allotype of the therapeutic
manoclonal antibody CAMPATH-1H was G1m(1,17)"; also pg 24 table 2, "Allotypes and iscallotypes of IgG1*). Geman also teaches a
sacond human or humanized monocional anibody, wherein the first monoclonal antibody Is of a first isctype (pg 11 para 2; 1gG1) and
comprises a first variable region {pg 6 para 3; "The first therapeutic reshaped antibody was directed against CAMPATH-1, an antigen
exprassed on the surface of human lymphocytes and menocytes. Here, heavy and light chain CDRs from the rat anti- CAMPATH-1
antibody YTH34.5HL were spliced inlo the V reglons of the human myeloma protein NEW (heavy chain) and the Bence Jones protein
REI {light chaln)*} and the second mencclonal antibody is of the first isotype (pg 12 para 1; *Site-directed mutagenasis was used on the
gamma 1 constant region as used in CAMPATH-1 to eliminate the Gitm{1) epitope by mutating It to nG1m{1) and at tha sama time the
G1m{17) epitope was mutated io the altomative alictype G1m(3)" and compriges the first variable region (pg 6 para 3), and wherein the
first monocional antibody comprises a first heavy chain allotyplc phenotype {pg 11 para 2; G1m(1,17)) and the second menocional
antibody comprises a second heavy chain allotypic phenctype differing from the first heavy chain allotypic phenotype (pg 12 para ¥;
GIm{2).

Gorman does not teach a panel of antibody-contalning compositions, However, Garman does teach that allotypic diferences af human
populations camy potentlal risk when a commercial composition of humanized or human therapeutic antibody Is administerad to a
subject of a different allotype (pg 11 para 2; "This [CAMPATH-1H allotype G1m(1,17) therapeutic antibody] |s a predominant allotype
amongst the Japanese population but is less common in the European populalion where the allele G1my{3) is the more common. Thus, if
the intention of humanizing an antibody is to reduce the antigenicity then it would seem to be an obvious course of action to minimise
differences of allotype in the constant reglon at the same time as reshaping the variable reglon®).

Finally, Gorman does not exprassly teach a pharmacautically acceptable carriar. However, gald canter was known In the art at the time
of the invention as evidenced by US 5,792,838 A to SMITH et al. thal speacifically teaches use of a pharmaceutically acceptable carrier
for uze with CAMPATH-1H (Col 4 In 30-54, "Immunoglobulins intended for therapeutic use will ganarally ba administered to the patlent in
the form of a phamaceutical formulation. Such formulations prefarably include, in addition to the immunoglobulin, a physiologically
accepiable carriar or diluent, possibly in admixture with one or more other agants such as other immurnoglobulins or drugs, such as an
antibiotic. Suitable camiers include, but are not limited to, physiclogic saline, phosphate buffered saline, phosphate buffered saline
glucose and buffered saline”). Consaquantly, it would have bean obvious to one of ordinary skill In the art to how develop a panel of
anlibody-containing pharmaceutical compositions to administer to subjects as a functlon of thelr aliotype. As sald panel would have been
obvious 1o one of ordinary skill in the art at the time of the invantian, this cannot be considered a special technical feature that would
otherwise unify the groups.

Another technical feature of tha Inventions listed as Group I+ is tha specific allotype reclied therein. As no significant structural
simifariies can readily be ascertained among the allotypes, the inventions do not share & special technical feature. Without a shared
speclal technical feature, the inventions lack unity with one ariother.

Groups k through 1l therefore lack unity under PCT Rule 13 because they do not share a same or corregponding tachnical faatura.
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