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MM-121 (Ab #6) V73 /R EL 3] (BLH|E B 1)
EVQLLESGGGLVQPGGSLRLSCAASGFTFSHY VMAW VRQAPGKGLEWVSSISSSGGWT
LYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCTRGLKMATIFDYWGQGTLVT
VSS

MM-121 (Ab # 6) V. 7 X /BB B 5] (BL 5% 2 2)
QSALTQPASVSGSPGQSITISCTGTSSDVGSYNVVSWYQQHPGKAPKLITYEVSQRPSGVS
NRFSGSKSGNTASLTISGLQTEDEADYYCCSYAGSSIFVIFGGGTKVTVL

MM-121 (Ab # 6) Vg CDRI1 (BEF| %5 3)
HYVMA

MM-121 (Ab # 6) Vi CDR2 (B2FEK B 4)
SISSSGGWTLYADSVKG

MM-121 (Ab # 6) V;; CDR3 (FRFE S 5)
GLKMATIFDY

MM-121 (Ab # 6) Vi CDR1 (BL5| &£ 6)
TGTSSDVGSYNVVS

MM-121 (Ab # 6) V. CDR2 (B2%3%& = 7)
EVSQRPS

MM-121 (Ab # 6) Vi. CDR3 (B2 1|23+ 8)
CSYAGSSIFVI

MM-121 E#HT7 I/ BE S (BLF]HE42)

1 EVQLLESGGG LVQPGGSLRL SCAASGFTFS HY VMAWVRQA PGKGLEWVSS
51 ISSSGGWTLY ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCTRGL
101 KMATIFDYWG QGTLVTVSSA STKGPSVIPL APCSRSTSES TAALGCLVKD
151 YFPEPVTVSW NSGALTSGVH TFPAVLQSSG LYSLSSVVTV PSSNFGTQTY
201 TCNVDHKPSN TKVDKTVERK CCVECPPCPA PPVAGPSVFEL FPPKPKDTLM
251 ISRTPEVTCV VVDVSHEDPE VQFNWY VDGV EVHNAKTKPR EEQFNSTFRV
301 VSVLTVVHQD WLNGKEYKCK VSNKGLPAPI EKTISKTKGQ PREPQVYTLP
351 PSREEMTKNQ VSLTCLVKGF YPSDIAVEWE SNGQPENNYK TTPPMLDSDG
401 SFFLYSKLTV DKSRWQQGNV FSCSVMHEAL HNHYTQKSLS LSPGK

MM-121 B8 7 I BEF (B 5 B 43)

1 QSALTQPASV SGSPGQSITI SCTGTSSDVG SYNVVSWYQQ HPGKAPKLII

51 YEVSQRPSGV SNRFSGSKSG NTASLTISGL QTEDEADYYC CSYAGSSIFV

101 IFGGGTKVTV LGQPKAAPSV TLFPPSSEEL QANKATLVCL VSDFYPGAVT
151 VAWKADGSPV KVGVETTKPS KQSNNKYAAS SYLSLTPEQW KSHRSYSCRV
201 THEGSTVEKT VAPAECS

MM-121 (Ab # 6) B84 X7 L A F N EL 5 (B 3% 5 45)
gaggtgcagce tgctggagag cggcggageg ctggtccage caggeggeag cetgaggctg
tcetgegeeg ccageggctt caccttcage cactacgtga tggectgggt gcggeaggcec
ccaggcaagg gectggaatg getgtccage atcagecagea gegacgectg gacectgtac
geegacageg tgaaggecag glicaccale agecagggaca acageaagaa caccetgtac
ctgcagatga acagectgag ggccgaggac accgecgigt actactgeac caggggcctg
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aagatggcca ccatctlcga ctactgggec cagggceacce tggtgaccegt gageage

MM-121 (Ab # 6) BE${ X7 L & F FEL 5 (5% 5-46)

cagtcecgecc tgacccagee cgecagegtg ageggeagec caggecagag catcaccate
agctgcaccg gecaccageag cgacgtggec agetacaacg tggtgtectg gtatcageag
caccecceggea aggeccccaa getgatcate tacgaggtgt cccagaggece cageggegtg
agcaacaggl tcagcggeag caagagegge aacaccgeca gectgaccat cageggectg
cagaccgagg acgaggccga ctactactge tgecagetacg ceggeageag catcttegtg
atcttcggeg gagggaccaa ggtgaccgte cta

Ab#3 Vy 7 BB (KA 5K 29)
EVQLLESGGGLVOQPGGSLRLSCAASGFTFSAYNMRWVRQAPGKGLEWVSVIYPSGGAT
RYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGYYYYGMDVWGQGTLV
TVSS

Ab#3V, TI/BEF (BRFH)EKE10)
QSVLTQPPSASGTPGQRVTISCSGSDSNIGRNYIYWYQQFPGTAPKLLIYRNNQRPSGVP
DRISGSKSGTSASILAISGL.RSEDEAEYHCGTWDDSIL.SGPVFGGGTKI.TVI,

Ab#3 Vi CDRI (B2FIEE11)
AYNMR

Ab #3 Vi CDR2 (B2H|FE = 12)
VIYPSGGATRYADSVKG

Ab # 3 Vi CDR3 (B2 5I&E13)
GYYYYGMDV

Ab # 3 V. CDR1 (BE2FHE S 14)
SGSDSNIGRNYIY

Ab # 3 V; CDR2 (B2F&E = 15)
RNNQRPS

Ab # 3V, CDR3 (E2%|%EE-16)
GTWDDSLSGPV

Ab# 14 Vy 7T BE S| (BFIHE17)
EVQLLESGGGLVOQPGGSLRLSCAASGFTFSAYGMGWVRQAPGKGLEWVSYISPSGGHT
KYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKVLETGLLVDAFDIWGQGT
MVTVSS

Ab# 14V, T BB (BFE R 18)
QYELTQPPSVSVYPGQTASITCSGDQLGSKFVSWYQQRPGQSPVLVMYKDKRRPSEIPE
RIFSGSNSGNTATLTISGTQAIDEADYYCQAWDSSTY VEGTGTKVTVL

Ab # 14 Vi CDR1 (B2 %% E-19)

AYGMG

Ab # 14 V; CDR2 (E2F %K E-20)
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YISPSGGHTKYADSVKG

Ab # 14 V5 CDR3 (B2FE 2-21)
VLETGLLVDAFDI

Ab # 14 V, CDR1 (FRF &£ 22)
SGDQLGSKEVS

Ab # 14 V; CDR2 (B2 523)
YKDKRRPS

Ab # 14 V; CDR3 (B2 F]&2-24)
QAWDSSTYV

Ab#17 Vg 7 /B EF (B 5]E225)
EVQLLESGGGLVQPGGSLRLSCAASGFTFSWYGMGWVRQAPGKGLEWVSYISPSGGIT
VYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARLNYYYGLDVWGQGTTVT
VSS

Ab# 17 V. 73 /BB E %] (BLF%E B26)
QDIQMTQSPSSLSASVGDRITITCQASQDIGDSLNWY QQKPGKAPRLLIYDASNLETGVP
PRIFSGSGSGTDFTFTFRSLQPEDIATYFCQQSANAPFTFGPGTKVDIK

Ab# 17 Vi CDR1 (BE2F|EZ27)
WYGMG

Ab # 17 Vi CDR2 (BRF &5 28)
YISPSGGITVYADSVKG

Ab # 17 V;; CDR3 (B2F| &= 29)
LNYYYGLDV

Ab# 17 V., CDR1 (E251%5-30)
QASQDIGDSLN

Ab# 17 Vi, CDR2 (B2%[E=-31)
DASNLET

Ab # 17 Vi, CDR3 (E2%1% 5 32)
QOQSANAPLT

Ab# 19V 7T/ BEF (ERFEE33)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSRY GMWWVRQAPGKGLEWVSYIGSSGGPT
YYVDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAGGRGTPYYFDSWGQGTLV
TVSS

Ab# 19V, 7 /B EL 3 (BFIFE 5 34)
QYELTQPASVSGSPGQSITISCTGTSSDIGRWNIVSWY QQHPGKAPKLMIYDVSNRPSGV
SNRF
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SGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTWVEFGGGTKLTVL

Ab # 19 V;; CDR1 (E2F1E 5 35)
RYGMW

Ab # 19 Vi CDR2 (B2F &5 36)
YIGSSGGPTYYVDSVKG

Ab # 19 Vi CDR3 (E2HZE=37)
GRGTPYYFEDS

Ab # 19 VL. CDR1 (B2FE 5 38)
TGTSSDIGRWNIVS

Ab# 19 V|, CDR2 (B2 & 5-39)
DVSNRPS

Ab # 19 V; CDR3 (E23%E 5 40)
SSYTSSSTWV

ErbB3 (BL31% 5 41)
SEVGNSQAVCPGTLNGLSVTGDAENQYQTLYKLYERCEVVMGNLEIVLTGHNADLSFL
QWIREVTGYVLVAMNEEFSTLPLPNLRVVRGTQVYDGKFAIFVMLNYNTNSSHALRQLR
LTQLTEILSGGVYIEKNDKLCHMDTIDWRDIVRDRDAEIVVKDNGRSCPPCHEVCKGRC
WGPGSEDCQTLTKTICAPQCNGHCFGPNPNQCCHDECAGGCSGPQDTDCFACRHENDS
GACVPRCPQPLVYNKLTFQLEPNPHTKYQYGGVCVASCPHNFVVDQTSCVRACPPDKM
EVDKNGLKMCEPCGGLCPKACEGTGSGSRFQTVDSSNIDGEVNCTKILGNLDFLITGLNG
DPWHKIPALDPEKLNVFRTVREITGYLNIQSWPPHMHNFSVESNLTTIGGRSLYNRGFSLL
IMKNLNVTSLGFRSLKEISAGRIYISANRQLCYHHSLNWTKVLRGPTEERLDIKHNRPRRD
CVAEGKVCDPLCSSGGCWGPGPGQCLSCRNYSRGGVCVTHCNFLNGEPREFAHEAECFS
CHPECQPMEGTATCNGSGSDTCAQCAHFRDGPHCVSSCPHGVLGAKGPIYKYPDVOQNEC
RPCHENCTQGCKGPELQDCLGQTLVLIGKTHLTMALTVIAGLVVIFMMLGGTFLYWRGR
RIQNKRAMRRYLERGESIEPLDPSEKANKVLARIFKETELRKLKVLGSGVFGTVHKGVWI
PEGESIKIPVCIKVIEDKSGRQSFQAVTDHMLAIGSLDHAHIVRLLGLCPGSSLQLVTQYLP
LGSLLDHVRQHRGALGPQLLLNWGVQIAKGMYYLEEHGMVHRNLAARNVLILKSPSQV
QVADFGVADLLPPDDKQLLYSEAKTPIKWMALESIHFGKYTHQSDVWSYGVTVWELMT
FGAEPYAGLRLAEVPDLLEKGERLAQPQICTIDVYMVMVKCWMIDENIRPTFKELANEFT
RMARDPPRYLVIKRESGPGIAPGPEPHGLTNKKLEEVELEPELDLDLDLEAEEDNLATTTL
GSALSLPVGTLNRPRGSQSLLSPSSGYMPMNQGNLGESCQESAVSGSSERCPRPVSLHPMP
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RGCLASESSEGHVTGSEAELQEKVSMCRSRSRSRSPRPRGDSAYHSQRHSLLTPVTPLSPPG
LEEEDVNGY VMPDTHLKGTPSSREGTLSSVGLSSVLGTEEEDEDEEYEY MNRRRRHSPPHP
PRPSSLEELGYEYMDVGSDLSASLGSTQSCPLHPVPIMPTAGTTPDEDYEYMNRQRDGGGP
GGDYAAMGACPASEQGYEEMRAFQGPGHQAPHVHYARLKTLRSLEATDSAFDNPDYWH
SRLFPKANAQRT

MM-111 7 /B E 5 (L% B-44)

QVQLQESGGGLVKPGGSLRLSCAASGEFTFSSYWMSWVRQAPGKGLEWVANINRDGSA
SYYVDSVKGRFTISRDDAKNSLYLOQMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLV
TVSSASTGGGGSGGGGSGGGGSQSALTQPASVSGSPGQSITISCTGTSSDVGGYNEVSW

YQQHPGKAPKLMIYDVSDRPSGVSDRFSGSKSGNTASLIISGLQADDEADYYCSSYGSSS
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THVIFGGGTKVTVLGAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHV
KLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPER
NECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFF
AKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRILKCASLQKFGERAFKAW
AVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISS
KLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFL
YEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVEFDEFKPLVEEPQNLIKQ
NCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPC
AEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFQAETF
TFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKE
TCFAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKISCKGSGYSFISYWI
AWVROQMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQWSSLKPSDSA
VYFCARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGGGGSQSVL
TQPPSVSAAPGQKVTISCSGSSSNIGNNY VSWYQQLPGTAPKLLIYDHTNRPAGVPDRES
GSKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG
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A. CLASSIFICATION OF SUBJECT MATTER
INV. A61K39/395 A61K31/00
ADD. CO7K16/32

A61K33/00

According to International Patent Glassification {IPG) or to both national classification and IPC

B. FIELDS SEARCHED

AGLK CB7K

Minimum documsntation searchad (classification eystem folkwed by classaification symbola)

Dogumentation searched other than minimum documentation to the exent that auch documents are included in the fielde searchad

EPO-Internal, BIOSIS

Electronic data base coneulted during the intematicnal eearch (name of data base and, where practisable, search terma used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X SCHOEBERL BIRGIT ET AL: "An ErbB3 1-4,7,8,
antibody, MM-121, is active in cancers 1,11,
with Tigand-dependent activation", 19-26,
CANCER RESEARCH, AACR, US PHILADELPHIA, 31-38,
PA, 42,
vol, 78, no, 6, 15 March 2010 (2010-03-15) 44-49,
. pages 2485-2494, XpP002581703, 51-58,
ISSN: 1538-7445, DOI: 65-71,
10.1158/0008-5472,CAN-09-3145 73-83,
[retrieved on 2010-03-09] 88-92,

95-98

Y figures 3-5 12,39,

page 2497 43,85,87
- / -

Further documents are listed in the continuation of Box C.

Sae patent family annex.

* Bpecial categories of cited documenta :

"A" dosumant defining the general atata of the art which ia not considerad
to be of particular relevance

"E" earlier application or patent but published on or after the intemational
filing date

"L* document which may throw doubta on priority claim{a) or which ia
cited to establish the publication date of another citation ar other
spedial reason {az apaoified)

"Q" docurnent referring to an oral discloaure, use, exhibition or other

*T* later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
tha principle or theary underlying the invention

"X document of particular relevance; the claimed invention cannot be
considered navel or cannot be sonsidered ta involve an inventive
step when the document ie taken alone

"¥* document of particular relevance; the claimed invention cannct be
oonsidered to involve an inventive step when the dooument is
combined with one or more other auch documents, such combination

means being obvious to a person skilled in the art
"P" document published prior to the intemational filing date but later than
the priority date claimed *&" document member of the Bame patent family
Date of the actual oompletion cof the international asarsh Date of mailing of the international searsh report
27 July 2012 05/11/2012
Name and mailing address of the ISA/ Authorized officer
Eurcpean Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijawiji
Tal. {(+31-70) 340-2040,
Faox: (+31-70) 340-3016 Bumb, Peter
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potent activity in ErbBZ2-overexpressing
cells, positively combines with
trastuzumab to inhibit growth of breast
cancer cells driven by the ErbB2/ErbB3
oncogenic unit",

PROCEEDINGS OF THE ANNUAL MEETING OF THE
AMERICAN ASSOCIATION FOR CANCER RESEARCH,
AMERICAN ASSOCIATION FOR CANCER RESEARCH,
us,

vol. 51, 1 April 2010 (2010-04-01), pages
845-846, XP009145436,

ISSN: ©197-016X

the whole document

PCT/US2012/029292
C({Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of dooument, with indioation, where appropriate, of the relevant passages Relevart to olaim No.
X US 20167056761 Al (SCHOEBERL BIRGIT [US] 1-3,5-7,
ET AL) 4 March 2010 (2016-03-04) 10,11,
19'22:
24,25,
27-35,
37,38,
42,44,
47,
50-55,
57.58,
65,66,
69,70,
72'77:
79-83,
88,91,
95-98
Y example 17 12,39,
43,85,87
X IORIO MARILENA V ET AL: "microRNA-205 1-3,8,
regulates HER3 in bhuman breast cancer.", 20,21,
CANCER RESEARCH 15 MAR 2009 LNKD- 25,27,
PUBMED:19276373, 36,79-91
vol, 69, no, 6, 15 March 2009 (2009-03-15)
» pages 2195-2200, XP0OD2680%947,
ISSN: 1538-7445
page 2197 - page 2199
Y WO 20107108127 ALl (GENENTECH INC [US]; FUH 12,39,
GERMAINE [US]; SCHAEFER GABRIELE [US]; 43,85,87
HABER L) 23 September 2010 {2010-09-23)
example 9
figures 11-13,18
page 76
Y HUHALOV ALEXANDRA ET AL: "MM-111, an 12,39,
ErbB2/ErbB3 bispecific antibody with 43,85,87
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"Heterodimerization of insulin-like growth 54,55,
factor receptor/epidermal growth factor 76,77
receptor and induction of survivin
expression counteract the antitumor action
of erlotinib",
CANCER RESEARCH,
vol, 66, no. 20, October 2006 (2006-10}),
pages 10108-10111, XP0O02680948,
ISSN: PO08-5472
the whole document
E WO 2012/059857 A2 (SYMPHOGEN AS [DK]; 1-3,10,
PEDERSEN MIKKEL WANDAHL [DK]; CHRISTENSEN 11,
IDA K [DK) 10 May 2012 (2012-05-10) 19-25,
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INTERNATIONAL SEARCH REPORT PCT/US2012/029292
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation cf Item 2 of first sheat)

This international search report has not been established in respect of cedain claims under Aricle 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..

bacausa thay relata to parts of tha intarnational application that do not eomply with the prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

3. I:I Claims Nos.:

bacausa thay are dapandant claims and are nat drafted in accardance with the sasond and third sentences of Rula 6.4(a).

Box No. lll Observations where unity of Inventlon Is lacking (Continuation of tem 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims,

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Autharity did not invite payment of
additional tees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covars
only thoss claims for which fess wara paid, specifically claims Naos.:

4. m No required additional search fees were timely paid by the applicant. Consedguently, this international search report is
restricted to the invention first mentioned in the olaims; it is covered by elaims Nos.:

3-8, 21-27, 37-39, 42-58, 65-78, 89-92(completely); 1, 2, 18-12, 19, 20
31-36, 79-83, 85, 87, 88, 95-98(partially)

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

The additional 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 additicnal search fees.
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FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 3-8, 21-27, 37-39, 42-58, 65-78, 89-92(completely); 1,
2, 10-12, 19, 20, 31-36, 79-83, 85, 87, 88,
95-98({partially)

A method of overcoming resistance of a tumour to an ErbB
pathway inhibitor, comprising administering to a subject (1)
an ErbB3 inhibitor and (ii) the ErbB pathway inhibitor,
wherein the resistance is to an EGFR inhibitor.

2. claims: 9, 28-30, 93, 94(completely); 1, 2, 18-12, 19, 20,
31-36, 79-83, 85, 87, 88, 95-98(partially)

A method of overcoming resistance of a tumour toc an ErbB
pathway inhibitor, comprising administering to a subject (i)
an ErbB3 inhibitor and (i1) the ErbB pathway inhibitor,
wherein the resistance is to a HER2 inhibitor.
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