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R
2L H— By iy =H
BB (mg/D)
Vi 50.0 50D=110. 9 50D/52D=164. | 50-53DADD=10
51D=50. 6 2 1.6
52D=52. 9 51D/53D=82. 3
33D=69.8 52D:53D=67.5
TA 50 78.6 104.7 104.6
T = 42.4 521
B (ml)
Vi 13.3 50D=13. 1 50D/52D=12.9 | 50-53DADD=12
52D=13.5 50D/53D=13 .9
33D=13.4 51D/53D=12. 9
32D/33D=13.2
R 13.5 13.3 13.0 12.9
o HE g 7 0.2 0.1
FVEAEL (%)
Vi 13.3 50D=13. 1 50D/52D=12.9 | 50-53DADD=12
52D=13. 5 50D/53D=13 .9
33D=13.4 51D/53D=12. 9
32D33D=132
R 13.5 13.3 13.0 12.9
o HE g 7 0.2 0.1
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ru—y TR HER2 # it
Vi v, k,(10°M's™h kq (107 7)) Kp (nM)

4D5 - - 1.3 4.9 3.8
4D5-a 30D - 2.4 4.9 2.3
4D5-b - 32D 1.2 9.1 7.6
4D5-¢ - 33D 1.5 175 118
4D5-d 30D 32D 2.1 8.6 4.1
4D5-¢ 30D 32D-53D 0.4 192 472
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[NTERNATIONAL SEARCH REPORT International application No.
) - PCT/AU2012/000403

A. CLASSIFICATION OF SUBJECT MATTER
CO7K 16/00 (OCT2005)  ASIK 39/395 (OCT 2005) -CI2P 21/00 (OCT 2005)

According to International Patent Classification (IPC) or to both national classification and IPC
B. - FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are inclodad in the fields searched

Eleetronic data base consulted during the international search (name of data base and, whete practicable, search terms used)
EPODOC, WPL, MEDLINE, HCA, BIOSIS, GENOMEQUEST (antibody, immunoglobulin, light cham,
CDR, aggregation, resistance, reduction, negative charge, aspartic acid, glutamic acid).

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
: ‘ ' claim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents: .
"A"  dacument defining the general state of the act which isnot © "F"  Jater document published after the international filing date or priority date and not in
considered te be of particular relevance conflict with the application but cited to understand the principle or theory
undetlying the invention
"E" earlier application or patenr but published on or afterthe . "X"  document of particular relevance;, the claimed invention cannot be considered novel

inernational filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L"  document which may throw doubts on priority elaim(syor  "Y"  document of particular relevnncc the claimed invention cannot be considered to
which is cited to establish the publication date of ancther involve an inventive step when Ihe document is combined with one or more other
. eitation or other special reason (as specified) such documents, such combination being obvious to a person skilled mthe art
‘0" document teferring to an oral disclosure, use, exhibition .
ot other means & documment member of the same patent family-
"P"  document published priof to the inmma.tiona.l filing date
but later than the priority date claimed
Date of the actual completion of the international search ' | Date of mailing of the intermational search report v
" 28 June 2012 09 July 2012
Name and mailing address of the ISA/AU . Authorized officer
AUSTRALIAN PATENT OFFICE Neal Daltont
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRAL]ANlPATEyT OFFICE
Email address: pet@ipaustralio.gov.en . (IS0 9001 Quality Certified Service)
Focsimile No.: +61 2 6283 7999 C Telephone No. (399359615

Form PCT/ISA/210 (fifth sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
€ (Continuation). - DOCUMENTS CONSIDERED TO BE RELEVANT POT/ATU2012/000403
Catzgory® | Cltation of document, with indication, where appropriate, of the relevant passages " | Relevant to claim No.

WO 2009/041643 Al (CHUGALI SEIYAKU KABUSHIKI KAISHA) 02 April 2009

X (see title, page 1 lines 5-10, page 9 line¢ 15-18 and 31-34, page 11 line 34 to page 12 31-34
line 4, page 193 line 34 to page 194 line 6 , page 195 line 10 to page 196 line 1, SEQ
ID NO's: 221-232) : ' .

Form PCT/ISA/210 (fifth sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application Wo.

BoxNo.1  Nucleotide and/or amino acid saquence(g] {Continuatien of item 1.c of the first sheet)

1. With regard te any nucleotide and/or amino acid sequence disclosed in the international application, the international search
was carried out on the basis of a sequence listing filed or farnished:

a. -(means)
D on paper

in electronic form

b. (time)_ ' .
I:I in the intemz;ﬁopal applicaﬁon as filed . -
together with the international application in electronic form

D subsequently to this Authority for _the purposes of search
2, |:| In addition, in thé case that .more than one version or copy of a sequence listing has been filed or furnished, the requirea
statements that the information in the subsequent or additional copies is identical to that in the application as filed or

does net go beyond tlge application as filed, as appropriate, were furnished. .

3. Additional comments:

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT - - | International application No.
PCT/AU2012/000403

Box No. 1T Observatlons where certain claims were found nnsearchable (Continuation of item 2 of first sheet)

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

D Claims Nos.:

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

I:l 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 international search can be carried out, specifically:

D Claims Nos

because they are dependent claims and are not drafied in accordance with the second and third sentetices of Rule 6 4(a}

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See Supplemental Box for Details

Asall required addmona! search fees were timely pald by the applicant, thls international search report covers afl
searchable claims.

As all searchable claims could be seatched without effort justlfymg addltlonal fees, this Authority did not invite
payment of additional fees.

O = O

As only some of the required additional search foes were tlmely paid by the applicant, this mtemanonai search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. |:| Nao required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: '

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where apphcable,
‘ ’ the payment of a protest fee.

The s.dditiunal 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, :

I:l No protest accompanied the payment of additional search fees,

Form PCTASA/210 (third sheet) (July 2005)
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INTERNATIONAL SEARCH REPORT } 'International application No.
PCT/AU2012/000403

Supplemental Box

‘Continuation of: Box ITT

This International Application does not comply with the requirements of unity of invention because it does
not relate to one invention or to a group of inventions so linked as to form a single general inventive cancept,

This Authority has found that there are different inventions based on the following features that separaté the
claims into distinct groups:

+ Invention 1: Claims 1-3(, 38-43 (all in part) are directed to proteins (and medicines compositions,
libraries and methods therein) comprising: i) an antibody light chain variable domain comprising a
negatively charged amino acid at two or more positions between residues 49 and 56 according to the
numbering system of Kabat; and ii} an antibody heavy chain variable domain comprising a negatively
charged amino acid at one ot mate of positions 28, 30, 31, 32, 13, 35 according to the numbering system
of Kabat. The feature of two negatively charged amine acid at positions 49 and 50 of the light chain and
one negatively charged amino acid at position 28 of the heavy chain is specific to this group of claiths.

e Inventions 2-46410: Claims 1-30, 38-43 (all in part) are directed to proteins (and medicines compositions,
libtaties and methods therein) comprising: i) an antibody light chain variable domain comprising a
negatively charged amino acid at two or more positions between residues 49 and 56 according to the
numbering system of Kabat; and ii) an antibody heavy chain variable domain comprising a negatively
charged amino acid at one or mote of positions 28, 30, 31, 32, 33, 35 according to the numbering system’
of Kabat. Two or more negatively charged amino acids can be areanged in 255 distinct ways between
residues 49-36 of the light chain and one or more negatively charged amino acids can be arranged in 182
distinct ways at positions 28, 30, 31, 32, 33, 35 of the heavy chain. As such, 46410 discrete arrangements
are possible. Therefore each of the other 46409 discrete arrangements is considered to be a group defining
feature.

-« Invention 46411: Claims 31-335 as are ditected to methods of increasing the aggregation-resistance of a
protsin comprising an antibody light chain variable domain, the method comprising modifying: i) the light
chain variable domain by substituting an amino-acid 2t two or more positions between residues 4% and 56
according to the numbering system of Kabat with a negatively charged amino acid; and ii) the heavy chain
variable domain by substituting an amino acid at one or more of positions 28, 30, 31, 32, 33, 35 according
to the numbering systém of Kabat with a negatively charged amino acid. The feature of modifying
variable domains by substituting with negatively charged amino acids is specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention Is only fulfilled when there is a fechnical
‘relationship among the claimed inventions ihvolving one or more of the same or corresponding special
technical features. PCT Rule 13.2, second sentence, dzfines a special technical feature as a feature which
makes a contribution over the prior art.

When there is no special technical feature commion to all the claimed inventions there is no unity of invention.

In the above groups of claims, the identificd features may have the potential to make a contribution over the
prior art but are not common to all the claimed inventions and therefore cannot provide the required technical
relationship. The only feature common to all of the claimed inventions and which provides a technical
relationship among them is a protein comprising: i} an antibody light chain variable domain comprising a
negatively charged amino acid 2t two or more positions between residues 49 and 56 according to the
Form'PCT/ASA/210 (Supplemental Box) (July 2009)




(86)

JP 2014-515749 A 2014.7.3

INTERNATIONAL SEARCH REPORT

International application No.
PCT/AU2012/000403

Supplemental Box

numbering system of Kabat; and if) an antibody heavy chain variable domain comprising a negatively
charged amino acid at one or more of positions 28, 30, 31, 32, 33, 35 accordmg to the numbering system of

Kabat.

However this feature does not make a contribution over the prior art becauss it is disclosed in:

WO 2009/041543 Al (CHUGAI SEIYAKU KABUSHIKI KAISHA) 2 April 2009

Therefore in the light of this document this common feature cannot be a special technical feature. Therefore
there is no special technical featiire commen to all the claimed inventions and the requirements for unity of

invention are consequently not satisfied a posteriori.

_Specifically, WO 2009/041643 discloses the anti-human IL-6 rcceptnr antibody 6R_b H_2L3 which comprises
aspartic acid at position 31 of the heavy chain and glutamic acid at posmons 53 and 54 of the light chain (see

page 195 lines 10-18, SEQ ID NO"s: 228 and 231).
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