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MM-121 V,, 7B (EFES 1)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSHY VMAWVRQAPGKGLEWVSSISSSGG
WTLYADSVKGRFTISRDNSKNTLYLOQMNSLRAEDTAVYYCTRGLKMATIFDYWGQGTLVT
VSS

MM-121 V, 7VBES (EFRES 2)
QSALTQPASVSGSPGQSITISCTGTSSDVGSYNVVSWYQOQHPGKAPKLITYEVSQRPSG
VSNRFESGSKSGNTASLTISGLQTEDEADYYCCSYAGSSIFVIFGGGTKVTVL

MM-121 V;; CDR1 (Ei5IES 3)
HYVMA

MM-121 V}; CDR2 (EFIES 4)
SISSSGGWTLYADSVKG

MM-121 V;; CDR3 (BiFEE 5)
GLKMATIFDY

MM-121 V; CDR1 (EFIEE 6)
TGTSSDVGSYNVVS

MM-121 V; CDR? (Ei5ES 7)
EVSQRPS
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MM-121 V; CDR3 ( il5EE 8)
CSYAGSSIFVI

Ab # 3 Vi 73885 (BFIES 9)
EVQLLESGGGLVQPGGSLRLSCAASGFTFSAYNMRWVRQAPGKGLEWVSVIYPSGG
ATRYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGYYYYGMDVWGQGTLVT

VSS

Ab # 3 V| 7/ (ESES 10)
QSVLTQPPSASGTPGQRVTISCSGSDSNIGRNYIYWYQQFPGTAPKLLIYRNNQRPSGV
PDRISGSKSGTSASLAISGLRSEDEAEYHCGTWDDSLSGPVFGGGTKLTVL

Ab # 3 V; CDR1 (BFIES 11)
AYNMR

Ab #3 Vy; CDR2 (BFIES 12)
VIYPSGGATRYADSVKG

Ab # 3 V;; CDR3 (BiFIES 13)
GYYYYGMDV

Ab #3 V; CDRI (EFIES 14)
SGSDSNIGRNYITY

Ab #3 V; CDR2 (RiFI&5 15)
RNNQRPS

Ab# 3 V; CDR3 (B5IES 16)
GTWDDSLSGPV

Ab # 14 Vy 73)8EF (BFIES 17)

EVQLLESGGGLVQPGGSILRLSCAASGFTFSAYGMGWVRQAPGKGLEWVSYISPSGG
HTKYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKVLETGLLVYDAFDIWGQGT
MVTVSS

10

20

30

40



(28) JP 2014-508782 A 2014.4.10

ERFSGSNSGNTATLTISGTQAIDEADYYCQAWDSSTYVFGTGTKVTVL

Ab# 14 V, 73/BE%| (BFIEES 18)

QYELTQPPSVSVYPGQTASITCSGDQLGSKFVSWYQQRPGQSPVLVMYKDKRRPSEIP

Ab # 14 V;; CDRI1 (BFIES 19)
AYGMG

Ab # 14 Vi CDR2 (EFIRES 20)
YISPSGGHTKYADSVKG

Ab# 14 V;; CDR3 (EFIRES 21
VLETGLLVDAFDI

Ab# 14 V; CDRI1 (KEdFIEE 22)
SGDQLGSKFVS

Ab # 14 V, CDR2 (Ei3IES 23)
YKDKRRPS

Ab # 14 V, CDR3 (RiFRE 24)
QAWDSSTYV

ITVYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARLNYYYGLDVWGQGTTVTVS

S

VPPRESGSGSGTDFTFTFRSLQPEDIATYFCQQSANAPFTFGPGTKVDIK

Ab # 17 Vy 733 (ESES 25)
EVOQLLESGGGLVQPGGSLRLSCAASGFTFSWYGMGWVRQAPGKGLEWVSYISPSGG

Ab# 17V, 7I/®E S| (EFRES 26)
QDIQMTQSPSSLSASVGDRITITCQASQDIGDSLNWY QQKPGKAPRLLIYDASNLETG

Ab # 17 Vy CDR1 (RFEE 27)
WYGMG

Ab # 17 V,; CDR2 (EdFES 28)
YISPSGGITVYADSVKG
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Ab # 17 Vi CDR3 (E3I&E 29)
LNYYYGLDV

Ab# 17 V; CDR1 (KEd%I1E% 30)
QASQDIGDSLN

Ab # 17 V; CDR2 (EiFIFES 31)
DASNLET

Ab# 17 V, CDR3 (RIS 32)
QQSANAPFT

Ab # 19 Vy; 738 (FFIES 33)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSRY GMWWVRQAPGKGLEWVSYIGSSGG
PTYYVDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAGGRGTPY YFDSWGQGTLVTV
SS

Ab# 19V, 7B (EFIES 34

QYELTQPASVSGSPGQSITISCTGTSSDIGRWNIVSWY QQHPGKAPKLMIYDVSNRPS
GVSNRF

SGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTWVFGGGTKLTVL

Ab # 19 Vi CDRI (FE5IEE 35)
RYGMW

Ab # 19 Vi CDR2 (EIFIRE 36)
YIGSSGGPTYYVDSVKG

Ab # 19 Vy CDR3 (EFI1ES 37)
GRGTPYYFDS

Ab # 19 Vi CDRI1 (ERFIEESE 38)
TGTSSDIGRWNIVS

Ab # 19 V; CDR2 (EIFIES 30)
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DVSNRPS

Ab # 19 V; CDR3 (FeFI%5- 40)
SSYTSSSTWV

ErbB3 (B3RS 41)
SEVGNSQAVCPGTLNGLSVTGDAENQYQTLYKLYERCEVVMGNLEIVLTGHNADLSFLQWI
REVTGYVLVAMNEFSTLPLPNLRVVRGTQVYDGKFAIFVMLNYNTNSSHALRQLRLTQLTEI
LSGGVYIEKNDKLCHMDTIDWRDIVRDRDAEIVVKDNGRSCPPCHEVCKGRCWGPGSEDCQ
TLTKTICAPQCNGHCFGPNPNQCCHDECAGGCSGPQDTDCFACRHFNDSGACVPRCPQPLVY
NKLTFQLEPNPHTKYQYGGVCVASCPHNFVVDQTSCVRACPPDKMEVDKNGLKMCEPCGG
LCPKACEGTGSGSRFQTVDSSNIDGFVNCTKILGNLDFLITGLNGDPWHKIPALDPEKIL.NVER
TVREITGYLNIQSWPPHMIHINFSVISNLTTIGGRSLYNRGEISLLIMKNLNVTSLGFRSLKEISAG
RIYISANRQLCYHHSLNWTKVLRGPTEERLDIKHNRPRRDCVAEGKVCDPLCSSGGCWGPGP
GQCLSCRNYSRGGVCVTHCNFLNGEPREFAHEAECFSCHPECQPMEGTATCNGSGSDTCAQ
CAHFRDGPHCVSSCPHGVLGAKGPIYKYPDVQNECRPCHENCTQGCKGPELQDCLGQTLVLI
GKTHLTMALTVIAGLVVIFMMLGGTFLY WRGRRIQNKRAMRRYLERGESIEPLDPSEKANK
VLARIFKETELRKLKVLGSGVFGTVHKGVWIPEGESIKIPVCIKVIEDKSGRQSFQAVTDHML
AIGSLDHAHIVRLLGLCPGSSLQLVTQYLPLGSLLDHVRQHRGALGPQLLLNWGVQIAKGMY
YLEEHGMVHRNLAARNVLLKSPSQVQVADFGVADLLPPDDKQLLYSEAKTPIKWMALESIH
FGKYTHQSDVWSYGVIVWELMTFGAEPY AGLRLAEVPDLLEKGERLAQPQICTIDVYMVM
VKCWMIDENIRPTFKELANEFTRMARDPPRYLVIKRESGPGIAPGPEPHGL TNKKLEEVELEP
ELDLDLDLEAEEDNLATTTLGSALSLPVGTLNRPRGSQSLLSPSSGYMPMNQGNLGESCQES
AVSGSSERCPRPVSLHPMPRGCLASESSEGHVTGSEAELQEKVSMCRSRSRSRSPRPRGDSAY
HSQRHSLLTPVTPLSPPGLEEEDVNGY VMPDTHLKGTPSSREGTLSSVGLSSVLGTEEEDEDE
EYEYMNRRRRHSPPHPPRPSSLEELGYEYMDVGSDLSASLGSTQSCPLHPVPIMPTAGTTPDE
DYEYMNRQRDGGGPGGDYAAMGACPASEQGYEEMRAFQGPGHQAPHVHYARLKTLRSLE
ATDSAFDNPDYWHSRLFPKANAQRT

MM-121 BT /BES| (EFIES 42)

EVQLLESGGG LVQOPGGSLRL SCAASGEFTES HYVMAWVROA PGKGLEWVSS
ISSSGGWTLY ADSVKGREFTI SRDNSKNTLY LOMNSLRAED TAVYYCTRGL
I KMATIFDYWG QGTLVIVSSA STKGPSVFPL APCSRSTSES TAALGCLVKD
1 YFPEPVTIVSW NSGALTSGVH TFPAVLQSSG LYSLSSVVIV PSSNFGTQTY

(G
>

[

1 TCNVDHKPSN TKVDKTIVERK CCVECPPCPA PPVAGPSVFL FPPKPKDTLM
ISRTPEVTCV VVDVSHEDPE VQFNWYVDGYV EVHNAKTKPR EEQFNSTEFRV
VSVLTVVHQD WLNGKEYKCK VSNKGLPAPI EKTISKTKGQ PREPQVYTLP
1 PSREEMTKNQ VSLTCLVKGFE YPSDIAVEWE SNGQPENNYK TTPPMLDSDG
401 SFFLYSKLTV DKSRWQQOGNV FSCSVMHEAL HNHYTQKSLS LSPGK

MM-121 87 IV BRES (BFIES 43)
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i QSALTQPASV SGSPGQSITI SCTGISSDVG SYNVVSWYQQ HPGKAPKLII
51 YEVSQRPSGV SNRFSGSKSG NTASLTISGL QTEDEADYYC CSYAGSSIFV
101 IFGGGTKVIV LGQPKAAPSV TLFPPSSEEL QANKATLVCL VSDFYPGAVT
151 VAWKADGSPV KVGVETTKPS KOSNNKYAAS SYLSLTPEQW KSHRSYSCRV
201 THEGSTVEKT VAPAECS

BB R 162 U CRERFF/ABFE2011005907 6 AZSEHSh A2 EHERAMPIA (BFIEE 44)

QVQLQESGGGLVKPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGLEWVANINRDGSASYY
VDSVKGRFTISRDDAKNSLYLQMNSLRAEDTAVYYCARDRGVGYFDLWGRGTLVTVSSAST
GGGGSGGGGSGGGGSQSALTQPASVSGSPGQSITISCTGTSSDVGGYNEFVSWY QQHPGKAPK 10

GAASDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVITEFAKTCVADE
SAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRP
EVDVMCTAFHODNEETFLKKYLYEIARRHPYFY APELLFFAKRYKAAFTECCQAADKAACLLP
KLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKV
HTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPS
LAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAA
DPHECYAKVEFDEFKPLVEEPONLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEV
SRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPC
FSALEVDETYVPKEFQAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMD
DFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGLAAALQVQLVQSGAEVKKPGESLKIS 20
CKGSGYSFISYWIAWVRQMPGKGLEYMGLIYPGDSDTKYSPSFQGQVTISVDKSVSTAYLQ
WSSLKPSDSAVYFCARHDVGYCTDRTCAKWPEWLGVWGQGTLVTVSSGGGGSSGGGSGG
GGSQSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDHTNRPAGVP
DRFSGSKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTKLTVLG
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JP 2014-508782 A 2014.4.10

International application No

PCT/US2012/028792

A. CLASSIFICATION OF SUBJECT MATTER

INV. CO7K16/32 AB1K39/395
ADD.

A61P35/00

Aocvarding to Intermational Patent Classifioation {(IPC) or to both national olassification and IPC

B. FIELDS SEARCHED

Minimum cocumsntation searchad (classification aystam followed by classification saymbaole)

CO7K A61K

Documentation searched cther than minimum documentation to the extent that such documents are included in the fiskds searched

Electronic data base

Ited during the intematicnal searsh {name of data base and, where prasticable, search terms used)

EPO-Internal, WPI Data, EMBASE, BIOSIS, Sequence Search

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of dosument, with indication, where appropniate, of the relevant passages Relevant to claim Na.
X NIE LIN ET AL: "Efficacy of MM121 in ER+ 1-728,44,
and triple negative breast cancer 50,53,
studies", 54,57-60
PROCEEDINGS OF THE ANNUAL MEETING OF THE
AMERICAN ASSOCIATION FOR CANCER RESEARCH,
AMERICAN ASSOCIATION FOR CANCER RESEARCH,
us,
vol. 51, 17 April 2010 (2010-84-17), page
436, XPDO1537417,
ISSN: 09157-016X
Y abstract 48,49,52
X W0 2008/100624 A2 (MERRIMACK 44,50,
PHARMACEUTICALS INC [US]; SCHOEBERL BIRGIT 53,54,
[US]; NIELSEN ULR) 57-60
21 August 2008 (2008-08-21)
Y claims 2,44,45; example 8 1-28
_/__

Further doocuments are listed inthe oontinuation of Box C.

See patent family annax.

* Special categories of cited documents :

"A" decument defining the general state of the art which is not considered
to be of particular relevancs

"E" earlier application or patent but published on or after tha international
filing date

"L* doaument whioh may throw doubts on priority olaimi(s) or which is
cited to blish the publication date of anath

citation or other

special reason [as ap‘eci‘lied)
"O" gooument referring to an oral disclosure, use, exhibition or other
means

"P* document published prior to the intemational filing date but later than
the priority date claimed

'T* later dooument published after the intemationalfiling date ar prionty
date and not in confliot with the applioation but cited to understand
the prinoiple or theory underlying the invention

X" document of particu lar relevanca; the claimed invention cannot ba
oonzidered novel or cannct be considered to involve an inventive
step when the document is taken akine

Y* dosument of particu lar relevance; the claimed imvention cannot be
considarad to invelve an inventive atep when the decument ia
oombined with one or more cther such doouments, suoh oombination
baing cbvious to a parsan skilled in the art

'&" dooument member of the same patent family

Date of the actual completicn of the int tional search

16 October 2012

Date of mailing of the intemational search repart

07/11/2012

Name and mailing addreas of the [SA/

Eurcpean Patent Offioe, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
7 Tel. (+31-70) 340-204Q,

Fax: {(+31-70) 340-3016

Autharized officer

Weikl, Martina

Form PCTASA210 (second eheet] {(April 2005)
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C{Continualion). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

GCitation of deoument, with indication, where appropriate, of the rel

P g

Relevant {o claim No.

X

X.P

SCHOEBERL BIRGIT M ET AL: "Computational
modeling and simulation lead to the
development of MM-121, a human monoclonal
antibody ErbB3 antagonist",

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

vol, 49, 1 April 2008 (2008-04-01), page
386, XPoO9125511,

ISSN; 9197-016X

abstract

SCHOEBERL BIRGIT M ET AL: "MM-121: a
human monoclonal antibody ErbB3
antagonist",

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

vol. 49, 1 April 2008 (2008-04-01), page
944, XPPO9125512,

ISSN: 09197-016X

abstract

WO 20117112953 A2 (MERRIMACK
PHARMACEUTICALS INC [US]; MOYO VICTOR
[US]: GARCIA GABRIELA)

15 September 2011 (2011-09-15)

claims 1, 6, 7, 16, 17, 22-30

J. BASELGA ET AL: "Phase II Trial of
Pertuzumab and Trastuzumab in Patients
With Human Epidermal Growth Factor
Receptor 2-Positive Metastatic Breast
Cancer That Progressed During Prior
Trastuzumab Therapy",

JOURNAL OF CLINICAL ONCOLOGY,

vol. 28, no. 7,

1 February 2010 (2010-02-01), pages
1138-1144, Xp55029441,
ISSN: 0732-183X, DOI:
10.1200/JC0.2009.24.2024
the whole document
HUHALOY ALEXANDRA ET AL:
ErbB3 antagonist with potent antitumor
activity in ErbB2 over-expressing
malignancies",

PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH, AACR, US,

vol. 58, 1 April 2009 (2009-04-61), page
1320, XP009145435,

ISSN: 0197-016X

abstract

"MM-111: A novel

44,50,
53,54,
57-60

1-28

44,50,
53,54,
57-60

1-28

1-28,44,
50,53,
54,57-60

45,46,
50,51,
53,54,
57-60

44,45,
47,50,
53,54,
56-60

48,49,52

Form PCTASA/210 {continuation of aecond aheat) (April 2005)
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International application No

PCT/US2012/028792
C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category® | Gitation of dooument, with indication, where appropriate, of the rel it p g Relevant {o claim No.
X DENLINGER C.S. ET AL: "A phase I/II and 1-28,44,
pharmacologic study of MM-111 in patients 45,47,
with advanced refractory (HER2+) cancers", 50,53,
JOURNAL OF CLINICAL ONCOLOGY, 54,56-60
vol, 28, no, 15, 20 May 2010 (2010-85-20),
XPD02684948,
Y the whole document 48,49,52
X HARMS BRIAN D ET AL: "“Application of 44,45,
computational modeling to guide the 47,50,
development of MM-111, a hispecific 53,54,
antibody targeting ErbB3 in ErbB2 56-60
overexpressing tumors",
PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH, AACR, US,
vol, 59, 1 April 2909 (20095-04-81), page
797, XPO09145434,
ISSN: 0197-016X
abstract
A WO 2010/059315 Al (MERRIMACK 56
PHARMACEUTICALS INC [US]; MCDONAGH
CHARLOTTE [US]; FELDHAUS)
27 May 2010 (2010-05-27)
sequence 16
A HOLBRO THOMAS ET AL: "The ErbB2/ErbB3 29-60

hetercdimer functions as an oncogenic
unit: ErbB2 regquires ErbB3 to drive breast
tumor cell proliferation.”,

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF THE UNITED STATES OF AMERICA,
vol. 100, no. 15,

22 July 2003 (2003-07-22), pages
§933-8938, XP0D2684949,

ISSN: 0027-8424

the whole document

T MCDONAGH CHARLOTTE F ET AL: "Antitumor
Activity of a Novel Bispecific Antibody
That Targets the ErbB2/ErbB3 Oncogenic
Unit and Inhibits Heregulin-Induced
Activation of ErbB3",

MOLECULAR CANCER THERAPEUTICS,

vol. 11, no. 3, March 2012 (2012-03),
pages 582-593, XP002684950,

ISSN: 1535-7163

the whole document

Form PCTASA/210 {continuation of aecond aheat) (April 2005)
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Box No. | Nucleotide and/or amino acld sequence(s) (Continuation of tem 1.c of the first sheet)
1. With regard to any nucleatide and/er amino acid sequence disclosed in the intemational application and necessary to the claimed

invention, the international search was carried cut cn the basis of:

a.  (means)

on paper

in slectronic form

[IE]

b {time)
in the internatienal application as filed

togethsr with the intemational applieation in electronic farm

0]

subseguently to this Authority for the purpose of search

2. E In addition, in the case that mare than one version ar copy of a sequence listing and/or table relating thereto has been filed
or fumished, the required statements that the information in the subsequent or additional copies iz identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCTASA/210 (continuation of first sheet (1)) {July 2009)
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/US2012/028792
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. D 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.:

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.

m No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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Information on patsnt famlly members
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