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Antibodies directed to HER-3 and uses thereof DESCRIPTION
5BACKGROUND OF THE INVENTION 1. Field of the Invention The

ntion relates to binding proteins including antib %l
W&{ngﬁé&f@ggments thereof that bind to HER-3 and polynucleo ¥ g%sp%ﬂ(’)mz“z
encoding the same. Expression vectors and host cells comprising the
same for the production of the binding protein of the invention are also
provided. In addition, the |nvent|on provides compositions and methods for
diagnosing an@%?éﬂaﬁﬁbeal Serpsded sadifiicd and vees-themn
transduction 15and/or its ligand heregulin. 2. Background of the
Technology The human epidermal.gr h ftor receptor 3 (HER-3, also
known as 20 ErbB3) is a recetorpt /tosine kinase and belongs to
the epidermal growth factor receptor (EGFR) subfamily of receptor protein
tyrosme kinases, whigh-al Slides. :

(1990) 4905- 4909 Kraus et aL, Proc Natl Acad SCI U.S.A. 86 (1989),

91,93-8186 snthKknawagtia® al., Proc. Natl. Acad. Sci. U.S.A. 90 (1993),
2900-2904). Like the prototypical epidermal growth factor receptor, the

transmembrane receptor HER-3 consists of an extracellular ligand-binding
&i‘maﬁn&%@jna&mﬁmimmmmghmmr&@@ciadm@mmmaﬁd

IR A9 %@'ﬁ@%@@%ﬂ@é@ byras Oﬂ%?éée gr%% ﬁge;(tﬁé&)egcodjmg

C-terminal phosphorylation domain. e ligan egu
tHieth EARFaCOMIRF IO AP IS BRIShASH eelivemmisingdposarsdidwdhe

%iﬁﬁtﬁjﬁl%ﬁawbusﬁdiﬂﬁgowﬁ@!kﬁnaﬁztﬁ%%%tﬁ't@m%rﬁum% PRiREEE in

g?§r¥v%1 éir receﬁ)&‘P (HEIS{% 2 - family members and

PSSR B ANSRIPE: RIS SRPRIRLR 5 Entivsisab siareesing

ER ifmaﬂygnéa&mmeapwrdatém witin&libg3oteatinltefl HRS ardddaction

aT=x oIS thhag%f% hdlversmcatlon but also signal amplification. For

example the HER-2 -3 heterodimer induces one of the most

|mportant mitogenic signals among HER family members. HER-3 has
RGO Weral types of cancer such as

breast gastromtestlnal and pancreatic cancers. Interestingly a correlation

between the expression of HER-2/HER-3 and the progression from a non-
ibHavasiveato epiderasivegstagh Hastbeancmon JAHERS ekido known as

CRASIPT ”se&%]&Jp%o%?éééiﬁF@Fé%sﬁ%%n%@@‘@ﬁ§7bez}§|¥ﬁt %{3 Nadyetat,

Br. J. Cancer 78, 138 Accordingly, agents that | re wi
QS n{aeiated2SERIAN d BRF RasiPabi@Nikrité dieeRmiRriPFERDg tyrosine

antidadiewhivie deennepadedHsue a@l&bﬂ%ﬁ%@é HFRBOREGRapd and

Hercepi@foz %E‘ r%%heﬂ? I;En OV’%%Q] ﬁgﬁgyg\%ﬁ@tﬁgﬁg&ﬁggg

Kepvging alndProeh éfal ofitind | I§@fEcBve BEHISEMS IFBREY ST aind Kraus ef
b 3 7 iak
BT 0 i i S M ocopn
eRiE IR b QPR fRRIRY dfﬁ&?&%%efaeaﬁrwmﬁmgﬁg@ﬁt@m BER-3
thmsiectof @’nlseifrﬁtﬁelmmumgﬁy@@ﬁlWvﬂ&rﬁéuﬂﬁﬁﬁﬁr?lwf@t@?@;ﬁenzatzon
SiS J wever, only patients wit |g amplifi .

%%P@g: rgvs!té)&gﬁ S|gni§E cantly ri%nfg] FIER y@g ng?%%'&p@nt @ﬁl@'t%omm
Aiasee ésfqmm“ﬁié% e Pyt amadsi i shbayisioprentaif.

resistance to drugs or a change in the expression or epitope sequence of

HERig ematw@@%emﬂﬁ (PRSI §§%¥e@é@& eeﬁ&%%ﬁﬁ‘&?h&r%% -3 and

unreactive with t antlbody and therefore a rogatlng ItS therapeutic

pehGies THbRforesRBIR dRRsIa R dar glanalngy 308ibraies Bpprodemogng
tinseizaiRmbaishoioiheH B iamilyprishar BB, factor receptor (HER)
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are needed. - 3 - BRIEF DESCRIPTION OF THE DRAWING FIGURES
Fig. 1 shows the extent of HER-3 expression in a panel of human cancer

W etzlﬂh%%%gd demonstrates that HER-3 is expressed in a vari @/Eof human

cancers. Fig. 2 shows the results of the FACS analysis of HERES2000/012632

antibody binding to either Ratl cells stably expressing the different
members of the HER family or only efpty vector. 10 Fig. 3 shows

antibody binding competition bins mapped to HER3 domains. Fig. 4. show
freniysinerdrarie andirsenprltcspbeaisiing ahitsoayrassliaasemadn. Dimer

Mmﬁﬁt}%tﬁh@ﬁ'ﬁﬁﬁrﬁﬂwﬁétﬁ&%tBﬂ;ﬁBﬁaﬁtt% di @ﬁéﬁ@yﬁdﬁéﬁgal of
Eﬁﬁ% tes that the anti-HER-3 antibodies, of the invention possess high

saaﬁdtétr%ﬁatﬁﬂé.ﬁbotmtatﬁg fippaE R elingy BHlsaisgoionat
surfaifeatioRig-ar mmmemremma dmatmﬁsm%t-l g datueedibye

e s ST

invention. The results demonstrate that the antibodies of the invention

sRgeificadly hedHaB: BAN 8oL 2adros BIRGALLIMB b RP dare@iS uch as

expressing endogenous HER-3. Fig. 7a shows the results of a HER-3

BRGSh SFRIQIRCETEh wf&wttﬁ SARGRER-BIGRRBURASS 6r (rarelation
imsterelion thnéxpdiesiancof ARG HERB SN itvenliogramrerifledo a non-

tHUg%'%@ ARG %E\‘?é’ HE 311%‘3“ atan.gs '”d'fg&ttsgaﬁﬁb%tncf S/ %58 ogene

receptor yrosme P osphor Ation. ?ﬁermoref

iéhi8dent&iic Aesuricoptiab. x@eernent Aith-Gadtétaisinbal. B J. Cancer

anti-hiEdR: ?r:%mboﬂt%‘éﬁﬁi‘uﬁ@%m&@@ﬂ%* tibaiigsaceRtdingeR Bemediated
Eresent invention were able to reduce f3-HRG-mediated p42/p44

2% H65RBIR aMHERS: 8 By MERSdd i Biikbadlgs have been

pims i rylatioas SHEE 9088V S, t0S 5480888 anrhBsPOBCABGDELISA
performed with anti-HER-3 antibodies of the invention. Antibodies
according to the present invention were able to reduce f3-HRG-mediated

Aaeivasd maenprlnrabanipadT qorisph bl n-rsraptiod. shawsapently

w&aﬁ%&wﬁ MChieABlePIAtHaTRiD Ry dnuRan agHmad P RiRashasRtitany
ention. Antibodie ggacc%dm to the presentl vention inhibit

T Vﬁtﬂh@é@@@ﬁ ?c% 59-370:; Hudziak ef al., Mol.
Cell. Biol. 9, 1165-1172; Stebbmg et al., Cancer Treat. Rev. 28, 287-280).

Herceptin® has been shown to act through two different mechanisms, i.e. the
engagement of the effector cells of the immune system as well as a direct
cytotoxic, apoptosis inducing effect.

However, only patients with highly amplified HER-2 respond significantly to
Herceptin® therapy, thus limiting the number of patients suitable for therapy. In
addition the development of resistance o drugs or a change in the
expression or epitope sequence of HER-2 on tumor cells may render even
those approachable patients unreactive with the antibody and therefore
abrogating its therapeutic benefits. Therefore more drugs for target based
therapies approaching further metnbers of the HER family, such as HER-3,
are needed.
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Fig. 11 shows the transmigration of MCF7 cells inhibited by human anti-

15HER-3 antibodies of the invention. Figs. 12a-i shows the inhibition of
v&% &%qu[%e independent cell growth by human HER-3 antibodies of the

invention. 20Fig. 13 shows the inhibition of xenograft growthpgffi@'/z@mmmz
human breast cancer cells by a human anti-HER-3 antibody of the
invention. Fig. 14 shows the reductiordof BXPC3 human pancreas cancer

cellsin mlceafteradmlnlsttiatl(;n of antl Her3 (U159 and Ul 53) or anti

growth of BXPC3 human pancreas cancer cells by a human antl HER-3
?tlbo of the | nventlon a d%%%?mbmatlon with anti EGFR (Erbitux)

BoH oS o ot FIESITB ReAdHTaN goian cancer
lEli2hhemar celowoshcirenthaiehE RyshismantdERS antibagdies,obthRiman
'E¥ﬁEQ (U1-53, U1-59 and U1-7). Fig. 18 shows the reduction of
xenograft growth of Calu-3 human lung cancer cells by human anti-HER-3
antibodies of the invention (U1-59, U1-53 and U1-7). Fig. 19 shows the

[ thof
%ﬁ%‘;@‘r@e@%@;ﬁ%ﬁe@%{iﬁ*ﬁﬁnym CRPRCT R P o

B5'%0 SRR EXARSHABHS SFiResRl PR S dhediBBstamily
suppressioptpvEER-3 in BXPC3 human pancreas cancer xenografts.
SUMMARY OF THE INVENTION A first aspect of the present invention
relates to an isolated binding protein that binds to HER-3, wherein the

iElate 8HME Ry rodirbiodigisenagidien/inaimapmied toctdERY demcains.
selected from the group consisting of SEQ ID NOs: 42, 54 and 70; and a

éﬂ 1’%aln ami o acid sequence selected from the group consisting of

5%9%%67% ihorBdsesh it oPurepiekast ar affpity
sodysts nnecfmgmwm mmmsasamw@m HBINO@HbECUHE Ry sis

g{j&gg RO SR SeaBRGSE ¥ ot ISR 5y o

3808, S0y, BodBY GenEEITa, fp8, BEFRS, 88pe%ses, b0OiHOAe!
$08ad42, 116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158,
162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214,
218, 222, 226 and 230, (b) CDRH2's as shown in SEQ ID NOs: 2, 6, 10,
Fig.18, sI®)v26 {130 :B4pB6ata] 4R046yHRIiHE! IERE Glutd by GhiBRER-3

8418802 A%neqAvel gm 08, 112, 116, 120, 122, 126, 130, 134, 138,
142,146, 150, 154, 158, 162, 166, 170, 174, 178, 182, 186, 190, 194,

198, 202, 206, 210, 214, 218, 222, 226 and 230, and (c) CDRH3's as
Ehpsv e SEShH NS Tés sl Bf Mié&d?%o%ﬁséﬂ;&ﬂé@aﬁ%eﬁ%rﬂ%cﬁ%th
gﬂfj QQEEZB aGntEYb%cZ éé,?gf %é 8,#\,3;18{,312 (Tagelpeosults demonstrata that the
antibodies of the invention specificaily reduce binding of ['®1}-a-HRG/["*(]-B-
HRG to cells expressing endogenous HER-3.

Fig. 7a shows the results of a HER-3 phosphotyrosine ELISA performed with
anti-HER-3 antibodies of the invention. Antibodies according to the present
invention were able to inhibit B-HRG-mediated HER-3 activation as indicated
by increased receptor tyrosine phosphorylation. Furthermore fig. 7b shows
representative resuits of this experiment with titrated antibody.

Fig. 8 shows the result of a p42/p44 MAP-Kinase ELISA performed with
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104, 108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154,
158, 162, 166, 170, 174, 178, 182,

W 2007/677028 PCT/EP2006/012632

-4 -

anti-HER-3 antibodies of the invention. Antibodies according to the present
invention were able to reduce B-HRG-mediated p42/pdd MAP-Kinase
activation as indicated by increased MAP-Kinase phosphorylation.

Fig. 8 shows the result of a phospho-AKT ELISA performed with anti-HER-3
antibodies of the invention. Anfibodies according to the present invention
were able to reduce B-HRG-mediated AKT activation as indicated by AKT
phosphorylation.

Fig. 10 shows the inhibition of MCF7 cell proliferation by human anti-HER-3
antibodies of the invention. Antibodies according fo the present invention
inhibit HRG-induced cell growth in human cancer cells.

Fig. 11 shows the transmigration of MCF7 cells inhibited by human anti-
HER-3 antibodies of the invention.

Figs. 12a-I shows the inhibition of the anchorage independent cell growth by
human HER-3 antibodies of the invention.

Fig. 13 shows the inhibition of xenograft growth of T47D human breast
cancer cells by a human anti-HER-3 antibody of the invention.

Fig. 14 shows the reduction of BxPC3 human pancreas cancer cells in mice
after administration of anti Her3 (U1-59 and U1-53) or anti EGFR (Erbitux)
antibodies.

Fig. 15 shows the reduction of xenograft growth of BxPC32 human pancreas
cancer celis by a human anti-HER-3 antibody of the invention and in
combination with anti EGFR (Erbitux) antibodies.

Fig. 16 demonstrates that antibodies of the invention delay human
melanoma (HT144) cell growth in nu/nu mice.



186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 and 230, and/or a
light chain amino acid sequence comprising at least one of the CDR's
selected from the group consisting of:%d) CDRL1"s 5 as shown in SEQ ID
NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82,
8Bicp01 B4stesyd Ghe 1GAILLIION 1074 x¢a 8¢ bR gi@8tH 3T, HIB234Buiéh colon

it S ISR PRI Dy

IBNIOEE-4)-8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, i0 72,
76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136, 140,
144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196,

06 268, Fav 1he srrslustian 0 XSo8uTAT HEPWAR L) €PRBIYEEN lung
st @y BuNQs: 4ntBHER-Barfh@e2 8 e IBvddids (53.56,158.53
Q%g§§;z; 76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128,132,
138 Y6 5144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188,
192, 196, 200, 204, 208, 212, 216, 220, 224, 228 and 232. In another

RRMRESbe m&s&&&i&&'w&&g}éﬁo %gg%m | %ﬂu&gwgfi%%?eas

heavy chain amino acid sequence sélectéd 20from the group consfsting o
SBOrRd NS By bumen antdiBn-Dentibodigsad U yyerdioso(Bi;%60,1-59
6661783174, 78, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 122,
126, _

Fig. 20 demonstrates that an antibody of the invention (U1-58) causes

suppression of HER-3 in BxPC3 human pancreas cancer xenografis,

SUMMARY OF THE INVENTION

A first aspect of the present invention relates to an isolated binding protein

that binds to HER-3, wherein the isolated binding protein comprises a heavy
chain amine acid sequence selected from the group consisting of SEQ 1D NOs:
42, 54 and 70; and a light chain amino acid sequence selected from the group
consisting of SEQ 1D NOs: 44, 56 and 72.

in one exampfe of the present disclosure, an isolated binding protein
comprises a heavy chain amino acid sequence comprising at

least one of the CDR’s selected from the group consisting of: (a) CDRM1's
as shown in SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 48, 50,
54, 60, 62, 68, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120,
122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170, 174, 178,
182, 185, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 and 230, {b)
CDRH2's as shown in SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 386, 40,
42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104, 108, 112,
116, 120, 122, 128, 130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170,
174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 and
230, and (c) CDRH3's as shown in SEQ ID NOs: 2, 6, 10, 14, 18, 22, 286,
30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,
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130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170, 174, 178, 182,
186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 and 230, and/or
a light chain amino acid sequence selected from the group 25consisting of
SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68,

72,76, 82, 86, 90, 94, 98, 102, 106, 118, 114, 118, 124,

104, 108, 112, 118, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158,

162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218,
222, 226 and 230, and/or a light chain amino acid sequence comprising at
least one of the CDR's selected from the group consisting of: (d) CORL1's
as shown in SEQ 1D NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58,
64, 68, 72, 76, B2, 86, 90, 84, 98, 102, 106, 110, 114, 118, 124, 128, 132,
136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 182,
186, 200, 204, 208, 212, 216, 220, 224, 228 and 232, (e) CDRL2s as shown
in SEQ 1D NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68,
72, 76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136, 140,
144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200,
204, 208, 212, 216, 220, 224, 228 and 232, and (f}y CDRL3's as shown in
SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72,
76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136, 140,
144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 2(50.
204, 208, 212, 218, 220, 224, 228 and 232.

In another example of the present disclosure, an isolated binding protein
comprises a heavy chain amino acid sequence selected

from the group consisting of SEQ 1D Nos: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36,
40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104, 108,
1@2, 116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 1686,
170, 174, 178, 182, 186, 190, 194, 198, 202, 208, 210, 214, 218, 222, 226
and 230, and/or a light chain amino acid sequence selected from the group
consisting of SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58,
64, 68, 72, 76, B2, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132,
136, ;?40, 144, 148, 152, 1586, 1460, 164, 168, 172, 176, 180, 184, 188, 192,
196, 200, 204, 208, 212, 216, 220, 224, 228 and 232.

In yet another example of the present disclosure, an isolated

binding protein comprises a heavy chain amino acid sequence and a

tight ch.ain amino acid sequence as shown in SEQ ID NOs: 2 and 4, 6 and 8,
10 and 12, 14 and 16, 18 and 20, 22 and 24, 26 and 28, 30 and 32, 36 and
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128, 132, 136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180,
184 188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228 and 232.

Q}Y&Q{other example of the present disclosure, an |soI Eelg]ﬁlﬂ i&]&z«m
proteln comprises a heavy chain amino acid sequence and a light chain

amino acid sequence as shown in SEQ ID NOs: 2 and 4, 6 and 8, 10 and
12, 14 and 16, 18 and 20, 22 and 24, 26 and 28, 30 and 32, 36 and -7-
38, 42 and 44, 46 and 48, 50 and 52, 54 and 56, 60 and 58, 62 and 64

88 tu 46411379 R ardl 980 PRanf 3D95PaRl 80062Pa 00 880584, 66
and 60, 98 and 92, 96 and 96, 19G:A0 2080 LB BOGRLOBEIBE LY 90,

Shatiort Pt Hho e g 1 100 and 12b g o
ahd, 166 58 aﬁ@,lmzmﬂamwasmdamasle’@maocaﬁaa.m:sqmanwa
148 dich 20l 00 2fid and s Lk oneh 88013007 954 0854858

188 and 200" 202 and 204.'206 and 208, 210
and 268, 252 Al Shg. 2@&@2&@8’2%5%%@3’5 %ﬁ%@m %ﬁﬁqn@ﬁnﬁﬁd

agl segueneel bdas shaywn INSBE QoD A st B4, 19 60 d620w, HA% and 200,

lght chai ymi cid e as Os,,28 0r 6
AR AR T e T, e oS LEL e BRAIA] o 120 222
aapgatilé. Y Hinaiy2e0 EB0 G AG oW Aasleash Bce

§t£‘?ﬁ?ﬁUHlﬁ{ SEQ [D NOs: 34, 40, 60, 62 or 120, or a light chain amino acid

sequence as shown in SEQ ID NOs: 58 or 64.

According to the present invention, an isolated binding protein that is capable
of binding fo HER-3 interacts with at least one epitope in the exiracellular
part of HER-3. The epitopes are preferably located in domain L1 (aa 19-184)
which is the amino terminal domain, in domain S1 (aa 185-327) and 52 {(aa
500-632) which are the two Cysteine-rich domains, or in domain L2 {328-
499) which is flanked by the two Cysteine-rich domains. The epitopes may
also be located in combinations of domains such as but not limited to an
epitope comprised by parts of L1 and S1. Further preferred is an isolated
binding protein that binds to a three-dimensional structure formed by amino
acid residues 1-160, 161-358, 359-575, 1-358 and/or 359-604 of mature
HER-3, particularly of mature human HER-3.

Preferably, an isolated binding protein of the invention is a scaffold protein
having an antibody like binding activity or an antibody, e.g. an anti-HER-3
antibody. In particular, the anti-HER-3 antibody is selected from the group
consisting of U1-1 antibody, U1-2 antibody, U1-3 antibody, U1-4 antibody,
U1-5 antibody, U1-6 antibody, U1-7 antibody, U1-8 antibody, U1-9 antibody,
U1-10 antibody, U1-11 antibody, U1-12 antibody, U1-13 antibody, U1-14
antibody, U1-15 antibody, U1-16 antibody, U1-17 antibody, U1-18 antibody,
U1-18 antibody, U1-20 antibody, U1-21 antibody, U1-22 antibody, U1-23
antibody, U1-24 antibody, U1-25 antibody, U1-26 antibody, U1-27 antibody,



15 part of HER-3. The epitopes are preferably located in domain L1 (aa
19-184) which is the amino terminal domain, in domain Si (aa 185-327)
and 32 (aa 500-632) which are the two Cysteine-rich domains, or in
domain L2 (328- 499) which is flanked by the two Cysteine-rich domains.
The epitopes may also be located in_cgmbinations of domains such as but
not limited to an 20 epitope comprised by parts of L1 and Si. Further

i e R e L R
5P 653 oA ERS el ol Hindd, A Rbocy,
25etaloRy <ot it roveivoisdnyenonis & ssaly

pro in having an antibody I|ke |nd| act| or an antibod

R P B it L o 2R g%‘ﬁ%ﬁ@body,
fmmﬁeagimmgpmﬂsmﬁgamﬁgﬂddgz aptib@lanidbeiantibody YatBankbodyso

e e R e R A

ammw,um@ammm Mﬁt:ﬂ)o@nﬂbmdyé Aty Adtiboely, U1-58
antifady, Ul antbedy, 4)1- %ﬁ%ﬂt'?o%ﬁfyﬁ %%ﬁ'b@*ﬂy’a%&%%yv U1-62

antibody, 'U1-21 antibody, U1-22 antibo antibody, U1-24
m 91 2% ankipRy ?@i'%aédﬁﬁgwr@lhga\@hﬁﬁd t clgaingfane of

agdiBastyiibbLidg. anihaniyy @ﬁl%@éﬁé’h&h@ﬂ@@%&é@%@ ID NO:

Sy s %ﬁéﬁi@y@l%ﬂg RS PSSR NG 7972) or an

aantiftosy bEvitl ah tdsedyyrdhd@vamtitindy db i Sfamtib ad watdiladdibodies.
antibody, U1-45 antibody, U1-46 antibody, 1.11-47 antibody, U1-48
antibody, U1-49 antibody, U1-50 antibody, U1-51 antibody, U1-52
aftasENi oo fwdhenebyeRdionens of dhissese i irsriitih oayvide &7 isolaied

%HB?@’;JW &lihadno Al anyRadvp tr-aBanPadyup 118 bde aspect

the present invention is directed to the use of a pharmaceutically effective

amount of a pharmaceutical composition of the present invention in the
manufacture of a medicament for treating or preventing a disease associated

with HER-3 in a patient in need thereof. Preferably, such

an binding protein is useful for the treatment of hyperproliferative diseases,
particularly oncological diseases such as breast cancer, gastrointestinal
cancer, pancreatic cancer, prostate cancer, ovarian cancer, stomach cancer,
endometrial cancer, salivary gland cancer, lung cancer, kidney cancer, colon
cancer, colorectal cancer, thyroid cancer, bladder cancer, glioma, me%anoma,
testis cancer, soft tissue sarcoma, head and neck cancer, or other HER-3

expressing or overexpressing cancers, and the formation of tumor metastases.

Other aspects of the present invention relate fo an isolated nucleic acid
molecule encoding a binding protein of the invention, a vector having a
nucleic acid molecule encoding the binding profein of the invention, and a
host cell, e.'g. a CHO cell, an NS/O myeloma cell, transformed with such

nucleic acid molecule or vecior.



antibody, U1-61 antibody, U1-62 antibody or an antibody having at least
one heavy or light chain of one of said antibodies. Especially preferred are
the antibodies U1-49 (SEQ ID NO: 42/44), U1-53 (SEQ ID NO: 54/56) and
U1-59 (SEQ ID NO: 70)72) or an antibody having at least one heavy or
light chain of one of said antibodies. dg addition, further embodiments of
the present invention provide an isolated binding protein coupled to a
labeling group or effector group. In one aspect the present invention is
directed to the use of a pharmaceutlcalIéﬁeffectlve amount of a

dhitinseasnesl ebipBgEBR! STMPRIprestre mneh iR RIQALFRG 2 §plated
& imeickig ameelfoif mmmmmpamar@mama@agm@mtﬁmaﬁam

B PRUPLL e SHbSIag BB o S0P TR BRIEI B se el e

fort meént perp ro rative diseases artlc
M@ms@c@r@@m@@sﬁr@m@ehﬁmme@ﬁwmﬁh@ﬁ g@@f@@@t.a binding
cancer, prostate cancer, ovarian cancer, stomach cancer, endometrial
cancer, salivary gland cancer, lung cancer, kidney cancer, colon cancer,
colorectal cancer, thyroid cancer, bladder cancer, glioma, melanoma,
testis cancer, soft tissue sarcoma, head and neck cancer, or other HER-3
expressing or overexpressing cancers, and the formation of tumor
metastases. Other aspects of the present invention relate to an isolated
nucleic acid molecule encoding a binding protein of the invention, a vector
having a nucleic acid molecule encoding the binding protein of the
invention, and a host cell, e:g. a CHO cell, an NS/0 myeloma cell,
transformed with such nucleic acid molecule or vector. 8a A further
aspect of the present invention relates to a method for producing an
isolated binding protein of the invention by preparing said binding protein
from a host cell that secretes the binding protein. Preferably, the binding
protein of the invention is prepared from a hybridoma cell line that

secretes a binding WO 2007/077028PCT/EP2006/012632 - 9 - protein or
~a CHO or other cell type transformed with a nucleic acid molecule
encoding a binding protein of the invention.  Another example of the
present disclosure relates to a method for producing a 5binding protein by
preparing said binding protein from a tissue, product or secretion of an
animal, plant or fungus transgenic for a nucleic acid molecule or nucleic
acid molecules encoding the binding protein of the invention. Preferably, a
binding protein is prepared from the tissue, product or secretion of a
transgenic animal such as cow, io sheep, rabbit, chicken or other
mammalian or avian species, a transgenic plant such as corn, tobacco or
other plant, or a transgenic fungus such as Aspergillus, Pichia or other
fungal species. Another aspect of the present invention pertains to a
pharmaceutical 15composition comprising as an active agent at least one
isolated binding protein of the invention in admixture with pharmaceutically
acceptable carriers, diluents and/or adjuvants. In another preferred
embodiment of the present invention, the pharmaceutical composition of
the invention additionally contains at least one other active agent, e.g. at
least one antineoplastic 20agent. Yet another example of the present
disclosure pertains to
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the use of at least one binding protein, an optionally at least one other

active agent, e.g. at least one antineoplastic agent, in admixture with
pharmaceutically acceptable carriers, diluents and/or adjuvants for the
preparation of a pharmaceutical composition. The pharmaceutical 25
Bhipoiiensis suitable for diagnosing, preventing or treating @ /zp2006/012632
hyperproliferative disease, particularly an oncological disease such as
breast cancer, gastrointestinal cancer,gpancreas cancer, prostate cancer,
ovarian cancer, stomach cancer, endometrial cancer, salivary gland
canceinlona CHICes: WIS \EAMESE. FOIRR, ellels ancer
thyroid,cancer, gObladder_ canc%%lioma, mﬁgﬁ%rﬁgﬁéﬁ%@? olecule
exB?ggéﬁ%a 'BOIL AL Y L BRI the formation of tumor
metastases. 9a In another aspect the present invention refers to a

method for diagrmosing a disease associated with HER-3, comprising: (a)
cORPARENG A e Bl mit AR bitRfleG PR ek asrme aB SR GrHERd 2
coindithenaretsiablyy torabering ridishlot diaid biatefy fpeotein to HER-3; and

(s identify ingi il Binglin [ R:3. Moreaver, the
p%fé@n% g?s%%i@r%%ﬁ%ggir‘? a.furtheg;'%[%ﬁn% e?g %rnf%ﬂ%'é ?g?qs% fic for a
dGIRiSiAGG RiRRde PEBHERSROKS seriraslewrRerd isgdhes sioniof protein
HE 8, inoenidsingraertasting 8 Smiaple yitkeat leasteenpdinding protein
05;&3;? @%e{i]sﬂs@e and (glet cting?the resence of HER-3. Preferred diseases
or conditions ncldae tHE' persretifitla dfepsgedin it upaves cow,
StiigRotiabbixahipkenfeheiresantrdiselauier isvimetheties, niey¥aRtRenic

| ' | iti jated with the expression of
L A AT A R R R
AoRRELHGE SicbimpophaeinIgemmsinag protein of the invention and

optionally at least one other active agent, e.g. at least one neoplastic
en&.i Preferably, t atient is a mammalian patient, more preferably a
SHieh AR ohratelis

Kaman patiante &d BIESSRE SRYRBInTtiAe e clated W?ﬁ@ﬁﬁ@ceﬁﬁcai

erpressitinrotoERiSryatherhgpivprelifaThtvéedisbasedsoktidisadding protein of

ve. | her a 2sent invention refers to a kit comprising
?hpéQ isﬁggﬁj%njﬁﬁgggﬁgép E)gft e régshearmﬁ\cfgﬁ{ffiﬁ%{% AR RRE GRrEeTs,
tﬂ@‘ﬁ@%éﬁ‘ﬂ%’c@%@m&a@sﬂaﬁﬁﬁ@f forairerdagmokisiimenttidch®present

- e, dineagesersanivansansosialer Wih the SRERRIAN Qlaionally

-3. comprising at least one binding protein, and/or nucleic aci
r?ﬁgoﬁ%’lﬁlse 3%115‘78?@%& r?%'ﬁ‘fe%@‘é?\t%@ﬁ%pﬁcﬁra@, igrskicgetrolinranisatic
egyeftrtiert comipeseraieplst ohihethersach\sayenire gerbigasbone anti

eoplasti nt. Preferably, the diseases or,condijtions associated with
s AR T o o Ao RSB, e
S66VR. BASRRILED Bt deasiPamoNeineopiapitt agehe, piv sedtrintentionith
rHatamisancenlateshbinging RiagidhaiRIBAR OHER 2l Rt for the
lr_gbggért?gnnt offt_he preﬁent invention, t_he isolated binding protein of the
Avention-compris8s & REHIF R mir s ¥efuent b orRpRgIRLaUtical
keasposidef this Chitaldeledtmd fbagtioeigeuppeansisting otra)teBifidl s,

| : 4. 18, 22, 26, 30,.34, 36, 40, 42, 46,
e O e B o iss5 sch 25 s
G3tren 29a3ipgniEstnab gance, 1eRnaass 1G0)CERA PI6STate Xty ] Warian
daoek] BtAMAchBErED, KHEcHIBIRD 2208 23 d
é%o%b) 4%ERH2'S as shé)vggai_‘n SEQ%?SG NOs: ’2,%6g hi%ﬁi%%%éé% Mg

S8, AT0SY AEIKGT s £ 62 BE Ty Forar ezl agsess togroin, aguger,
hledde0s cebRerS 19820, fR2adA6a136; 13&&385-;5;2.314@@;@@%@, or

Mwiom / 190. 194, 198, 202, 206, 210,

%e%%@ 596 a}ga%z"%do@?r]ﬁ?{?%%F‘?ﬁ%‘?g‘é@ﬁ%ﬁéﬁ%m ID NOs:
2, 6,10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74,
78, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 122, 126, 130, 134,
138, 142, 146, 150, 154, 158, ic 162, 166, 170, 174, 178, 182, 186, 190,
194, 198, 202, 206, 210, 214, 218, 222, 226 and 230, and/or a light chain
amino acid sequence comprising at least one of the CDR's selected from
the group consisting of: (d) CDRL1"s as shown in SEQ ID NOs: 4, 8, 12,

16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82, 86, 90, 94,
o2 102 108 110 114 119 124 129 1229 1E12R 140 144 149 1E9



WO 2007/077028 PCT/EP2006/012632 -12- 56, 58, 64, 68, 72, 76,
82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136, 140, 144,
148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200,
204, 208, 212, 216, 220, 224, 228 an#la232.

In another aspect the present invention refers to a method for diagnosing a disease
associated with HER-3, comprising: (a) contacting a sample with the binding protein
as defined above, under conditions suitable to allow binding of said binding protein

to HER-3; and (b} identifying binding of said binding protein to HER-3.

Moreover, the present disclosure relates in a further example to a method for



In yet another embodiment of the present invention, the isolated binding
protein of the invention comprises a heavy chain amino acid sequence

and a light chain amino acid sequenceAs shown in SEQ ID NOs: 2 and 4, -
6 and 8, 10 and 12, 14 and 16, 18 and 20, 22 and 24, 26 and 28, 30 and

' . ; A nd 56, 60 and 2

e e B o B B R R Sre R
SETTHHISNE 0PCUAINg oA, FETHRl Bl eb least opel binding 1081208 ahthe
1t anghd 1de k6 andrkl 8,4 22-aad éﬁﬁé@%@ﬁﬂé@é&%@%&%&m
134 apd 136, 13 d 140, 1;%,and 144, 146 and 148, 150 and 152, 154
SRS ieFlide o PRSI sl B aRaSEsE T EPb RS BPRVET and
176, 178 and 15 180, 182 and 184, 186 and 188, 190 and 192, 194 and

, 198 and 200, 202 and 204, 206,.and 208, 21 212.214 and 216,

S 2 S S9D ARSI Do RIS s R R VR D or
HRifio s sisetsrraccusiitowmisSHeIDWNID $h 8 44006606 206 HEFR:0IN &
B A 10 W Ve AP Bt
AL SRt deEl Rre M IENG RINTE Rrefée o tRBtADHIO O PPl iici@ast
tothetuenieitonepiinnal @ning=asids{S RPN LY AFRYIPESS the

iti .S, Golub and D.R. Gren, Eds., Si A jates,
o R R, R e Ak P feapd
tisearample, abeditiniro astdsintay intthdésterguisssitarsoe JEB-3MIRS the
W%;{@éwg{s%%gqﬂgﬂﬂbﬂ%r‘%%&gj& unnatural amino acids such
y

as a-,a-disubstituted amino acids, N-a amino acids, lactic acid, and

g g 4 8 ey g
(3%

ihetapeenvsnionalaming adds. bxamplesofsnsanueniional MG ioteq
acids, Which ay’also Be 305uitable componen%?or he blﬁdlnggpro ATXsi
thedmgepticiejnnod tde pdesent invention.
hydroxyproline,y-carboxyglutamate,c-N,N,N-trimethyllysine,E-N-
acetyllysine, 0-phosphoserine, N-acetylserine, N-formylmethionine, 3-

A étiniylbistidianep B-bf thexylgsind, disdlosetieytalginmey andtdtrahsididganosis,
WO2A0BP7AP2BRGTERRBIANZESD: 1l QiU R Giy e
acids, e.g. 4-hydroxyproline. Furthermore, in accordance with the presen
RRRSPRSH Tt SRR FORARSIRNG ahipwsheneseifdént esdpswam/oEnmeic
biRs: haedae sanlempbated aF NRINUIRREAIBNATISERLIDE BRESRIL of the
mg%nggg, r%v%'dri{}%that theavari%t"ons in the ?g]ino cid se%tgjgsnce

AT ar Tl TE0 S OMEIEE Bt PR A AN PHEVE AR Y5 82 aflleast
mesapteferablpdie #genthEredgrablycthshiiasaie S BQAEN IO £232cTEhed

| 5 |

e S e e e R lcRc
#R8ired variations in the amino acid sequences shown in SEQ ID NOs:
1-232, i.e. deletions, insertions and/or replacements of at least one amino
acid, occur near bounda 0 fc- nal domains, Structural and
functional domains can bBewdefitfiea -ty i son of the nucleotide
~and/or amino acid sequence data to public or proprietary is sequence

ﬂ%?&%&éa&%ﬁ%%%{%@ﬁpmw {aads %@{39&&%@ R W otein

sequence motifs or predicte ein conformation domains that octur in
‘ﬁﬁ’ﬂmﬁ&@ns of known structure and/or function. Methods to

identify protein sequences that fold into a known three-dimensional

tructure are known. See e.g. Bowie et al., Science 253, 164 (1991); 20
B e SRS o R ECAT I bs (erOIRISE BAdGR Rrofein of
Predmvantionl @ompaay, NesaYohlo SHinintacil ciauén@rateprising at
84, S5 Qlishing, :

LCHAE [ RIaRERALO i WLl g&&%&%&é@ﬁ& ag. é'é?‘ﬁéb(%% s

N.Y. (1991)); and Thornton et at., Nature which‘are a

ArpuailaHERIR MPsreréhdt) Tius 8h83e 2. skl FinbadBAR246. 50,
$ecagniee, SEURNCRANPEfBONdSIBR G2 genfumaensitat may peqiseh
to define structural and functional domains in accordance with the
invention. Especially preferred variations in the amino acid sequences
shown in SEQ ID NOs: 1-174 and 1-232 are those that lead to a reduced
susceptibility to 30 proteolysis or oxidation, alter glycosylation patterns or

alter binding affinities or confer or modify other physicochemical or
fiinctionnal nronartiee nof the hindina nrotein 1N narticitilar concarvativve



10

15

20

25

30

20 protein in ELISA or FACS for binding to HER-3 or in vitro or in vivo
functional assay. According to the present invention, the binding protein of

n interacts with at least one epitope in the extra %/j%g
“}}géﬁ%e’%% 25 epitopes are preferably located in domain I% @ﬁ{%ﬁf 32

which is the amino terminal domain, in domain Si (aa 185-327) and 32 (aa
500-632), which are the two Cystelrre'iﬁch domains, in domain L2
(328-499), which is flanked by the two Cysteine-rich domains or in a
dérhbiveatioh38 AieR- @%ﬁ\‘&%é%%él éitdpds Miy kb AB%oddiedin4, 178,

q%mbmlomgcpfﬂgun?aa &@géigb@szam netdnptegl tezan Qgswﬁﬁhzao (b)
arts o | reover In eln .o e

e e A0 S Mooy, I pining praiei i s, a0,
HIE RIB: B distef0sigRaBE AT (04LiE8, aoaaaqmm@, @ihthe, resents, 112,
"i‘¥§“ta‘%ﬂ %éﬁd‘f%’éo ok HER- %ﬂ?%%ﬁ‘éé@”%a 152 ”%Bgd%#o@é%a%m

.’be caused by a owhregulatloh 0 3 resulting’in an at [€ast

ﬂé’r‘haﬁ dbapPeaidfce! 8PHER.319dIctie Sfon? Ife ddf suifbcédt.pi?g and
staplizadqe 0t HRRBoadhdeaM SHigEe ITDagoRstantally dnadfivegiopm, 2g,

i.e. a form which exhibits a lower signal transduction c&méjared to the

ﬁgn Yabfiz&l: 840fh: Ater aﬁ%l aded{feti6h B m%%&%dgsﬁgﬂglg
trassdaetjon mm&l,smﬂﬁh Qagsddmy“ﬂﬁﬁu eRdiNY3 8. d ddeaédsiriglor 54, 158,

t t
Iﬁ%i% T%&gg &gé joro R t’g%é;né%?l [ ?§§r2§§§%¥ 218,
%suagﬁnﬁagipﬁ%ﬁan@fpmawq@hmmmap€¢|<sz%ﬁ%rs¢ﬁecomm!smg at
Rhpsphesvitiae erbiRK2aberrneoiatian. Godd &nd ﬁg%f‘g( MPIRL1's
e

invasiveness, Alternatively, a re%gbjon of HER-3 mediat

A3 AORIERAR S5 AR D\DE chn ooty thifibrting e t2: decfiébdtiy 37 56. 58,
BhLBENg 2hedpBaaBeN 00 HER SBeanRiniog,dimers thomeimﬁzamﬂaz

e R T O e 1 BTy Ak g2
pRTer08; HEinhtidhdsZd 8caRBIdpfoidd® Wrﬁﬁan(ah@&i@wlws shown
kinding mttlmaysoma@ a?ﬁgasy%b?-zggeﬂ@tlésifaﬁ m:@a;?r?z\;\gmw@ﬁ, 68,
e B B R Bl 2t 2. 140
i hid @G Acitbii sy nidid utBit it st 36 d é Biliohs4areéSBighB2{ ot&abRIO,
Gyampies ofscajipld %temtf?gsﬁ%g?]g%egﬁa ﬁceﬁﬁﬂﬁe?\]’\éé% gﬁ%wn in

present invention are protein A from Sta h})/é;)cocc S aureus, t

@ﬁ@n‘@ﬁ?@énﬁfrgmﬂalé@ BRasKec 2B oBairdh [ftbdinS2abRy A8 1E0e S8 282,
8)@2886“@0U%@@@OECH@@G‘VMNQ@I4n Biw and HQ@ktth; 48y, 140,

L SN, SR, SR Sl BR800,

S0d4ctihBl 2ahe16rk280a 224bR2M laked PB@tein. Affinity functlon means a
protein binding affinity according to the present invention. A scaffold can
be 30 structurally separable from the amino acid sequences conferring

Bl s cmeRyIMEGE AEIEP PreRsAL aypalpmglRaitepiRI96: binding protein
gevanmetitiorsuehpiifipiabafitdlyreagenianmay beigbtapeshy selected

R e R T B ST vt ot Aro Bt oty >4
B pfyetiorthebelb4uftic6 2A0bhindingagehtSin 84, B8ficia) SEaffdld, 104,

Wipsry gispiayed sy Vvisre, skdlls whishsare K@%‘N’MQ tha@ry Gpkerea, J9dokey,
Recog 2000: Binz 'and Pluckthun, 2005). in addition, a scaffold 1éfgcroteln

A&Ging %h Affloddf 1iREPindRg Vi ealPBe RAivePHEHPaR Hbcpor222,

an@mmlmcpammgatrﬁgmcaﬁ@id demmainayitiebpambe gaadieddvidm the
n nfer t di ecificity, 0
%1%?'} o%gﬁ [S)'o ptl eg(%qt%st € scaffc%l| (%?)mgamﬁéo?t%%% eagcggpté% Ez
polypeptide. Sald inserted binding domains may be, for example, the
complementarity determining io region (CDR) of an antibody, in particular
an anti-HER-3 antibody. Insertion can be accomplished by various
methods known to those skilled in the art including, for example,
polypeptide synthesis, nucleic acid synthesis of an encoding amino acid

as well by various forms of recombinant methods well known to those
clkilled in the art 15 Morenver the term "antihody/" or "antic-HER.-
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molecules may be single-domain antibodies such as VH-only or VL-only
domains derived either from natural sources such as camelids

W%:/&w]j, ermans et al., Reviews in Molecular Biotechnology 7§C%%Ei§%}_2%52
thro

ugh In vitro 5display of libraries from humans, camelids or other
species (Holt et al., Trends Biotechnqt, 21, 484-90). In accordance with
the present invention, the "Fv fragmeHt™is the minimum antibody fragment

U 58 it o 2 B B ool vy A o g kL vl - 128

domaitan fight, Weh-toBalese abSocitiin Stis 188his BHrfitfiralon et thes,
e 8,0f ri igntegac ' antigen-binding
Si g ’oﬂiri%t '?é@f%ﬁ%ﬁ%é@?&%ﬁ%%ﬂgi %%%fe%%gﬁﬁggix CDR's confer

antigen-binding specificity to the antibody. However, even a single 15

warighle comaincenBalhefandr e pRiing ankihiee GRRSorRedfisiiding
an antigen) has the_abi%o recognjze and bind the an|}?j§’§‘£ althou

] , h
RERISRG Ok R ORGP RS BrGRYK AR T s S HEDRAR @
At chataiasithe aoistanidonmisattherdight3FQIITENOHE fistchrant 8,
i f in. "Eab.f Ldif h
BEREAGL YA Sh e L AR 305 i S8R ol SE8TI"S6 and

ffnfiaueret dde HEARLCHBIPCRIUER A Rict R gibhener PlefelcatbRbs6E
amdhe antipadyhinge rRoien. 7Bhed-i3b Baragneent pHanaly B8 and 90,

roduced as a pair of "Fab' fragments" which have hinge cystejnes
%g‘(\ﬁ@@r@fﬁeﬂ? Wt‘%%s%%r% é*'s@é‘n%‘ﬁ b f]l§§n%ﬁs{,1§1cﬁ§sand
papainier pepsin gligediendatekntivé dad?5thesé Jkided hodeiad. fma 136,
e badi of the present, inyenti inH tibggy
e AP A B e eerof e T2
Ryoi M I§BeandId8hg ] Bhianst (Riked’®,ane 1§EA-1Tdaand|§é&B- 178 and
Hser-1 daMk39and g ZrivPesdn TeoshRiefrared smbadinseisgBaand 200,

tibody is of the 1gG1-, 19G2- or 19G4- type,. WO

e R e e B
anti- BER-Z2antibo A7 8jrédtedrabdbist dhe dwaeagetivian domraina(EGCsEnoknce
R R B 2, R eRY b ino acie
gegiapretpavehHERBEBsa B eifAinvention is capable of fixing
complement and participating in complement-dependent cytotoxicity

CDC). Th : ber of isat .of antibodies that bl

R R N e
lyGita, acidiseduSiis, dlfdhp u:rinéiimptaimaﬁ thanﬁ‘m lig@ot hinmitad to
Eﬂg’%@%‘y‘%}%ﬂ%ﬁl %%%&%C@&Q tﬂﬁhﬁiﬁb@%% K‘aéﬁéﬁ?esis (27

enerated need not initia ossess such an isotype but, rather'the
%ﬂmy%ssg@@k&ewa -&@é@@&%ﬁ@ﬁ@%&#ﬁ@%%ﬁ%ﬁ%@m,
iﬁgﬁﬁﬁ( $w@|§)¢di’hslemz:@%%3ngaﬂa@em @%@iiﬂw em@aﬁwer)egim@@aﬁps@y the
cDNA to mplecularly cloned, constant egion.genes or ¢
A A T B 5 ST S e oo BRSSP b e yventy
wotvigliesahatne weldenonnatuthbarianditids xgprassingatrsubstituted
antihedigs i h?\ﬁ%ﬁlsé’rﬁ'&% teeiaYESKNQWR Indhe dthelNBnconventional

isotype-switched antibody may also possess an Fc region that has been
ROIGELBHY e rierERRias (BT JHRCRREEREAL AETHE SR hat(ially BRYURARY Pe
20ivasiants desrgis efcal ihk Ipimdingl, jro6einS 612k nyantbexpradadd: 4-

recombinantly in host cells using.techniques in the ar

t%%‘??rr(i"ix eré} i’r%ljde tﬁgﬁseaﬁé}gteac ?ggbmbir%(ﬁ?t &ﬁﬁ%ﬁgﬁ ?fglégg’.g. e-N-
ecshiigsine N8 neidareded.ceiestdyiseonsiqudsiewiengiicsine,  3-
RABHINGSHAI 16T GARE, 4 LN AR AIRTe N i callias! similar
fusion technique, a 25 myeloma or other cell line such as CHO is

prepared that possesses a heavy chain with any desired isotype and
another myeloma or other cell line such as CHO is prepared that

possesses the light chain. Such cells can, thereafter, be fused and a cell
line expressing an intact antibody can be isolated. By way of example, a
human anti-HER-3 1gG4 antibody, that 30 possesses the desired binding

to the HER-3 antigen, could be readily isotype switched to generate a
hitiman IaM hiiman 1aC1 or hiiman |1IaC?R ientvvne while <till naecaceinA
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capable of fixing complement and participating in CDC. Moreover, it may
also be desirable for the anti-HER-3 antibody of the invention to be

wRRRIeAhPinding to Fc receptors on effector cells, such as,a

and natural killer (NK) cells, and participate in antibody-depenaré%r?fggﬁﬁ%ﬁ%%rs2
cytotoxicity (ADCC). There are a numper of isotypes of antibodies that are
capable of the same, including withoutimitations the following: murine
19G2a, murine 1gG2b, muripe IgG3, human IgG1 and human IgG3. It will
gé“é"b@p?e%asteaé‘ at ant %é%éée tﬁa%h %%%’Wé@g%ﬂaeneed lo not initially
possess such_ an isotype but, rat_her the antibo_dy as gengrated can
PSR 90T IS NPT GATLDR SRS Riiatone in
appending the molecularly cloned V r%%on enes or cONA to molecularly
Hish BB EshSEAt FREISINEBR S BVEDN mgaﬁw%ia‘tééip@égﬁ@ﬁiwmged
usingsieavesiianabmalegulpy biplegisaldeshniavesihiat asewelhknaws inhe
is the art and t%en Ie?gég_ﬁressirgéhe antibodies in host cells using tec%j‘iques
KAGRACRSHE alt!Sr il Kty AL SRR SRGEBAY ALY Atsd8iBisdas 4n FTOTe
wgionatbiyxt aam&m&ecmh%,e&@iﬁ&,emcﬁtmm%aaﬁmb@ri@@A%Gﬁ the
QB ORLYEILBGRY TSR IANRASNIPIS 2L A %‘8&%&%%7 8e8P Within
6604) and expressed recombinantly in host cells using techniques khown

e Bare wRrs (RAIEEEHHiGuSyipeadaent Bs vl oo daibitmrier within
Eﬁé'hlﬁﬁéiﬂ: é@c@ﬁ@@@mﬁ -%fﬁé@!ﬁ@sﬂﬁéﬁgﬁ%@iﬁﬁ?‘g&ggﬁ% amino acid
ecnnigues (see e.g. en 0s . na.o, ' , among

SR e SN SR Rk 2 o B iR IR
aspGid@risprephad deteit s sessesazile avguwhesmmitbuadg desioé €Lnctional

SoRRaNgARether W&Hg&ﬁa?ﬁﬁ%ﬁéﬂﬁeﬁﬁ%ﬁﬁe&% &arB%aﬂson

pre&;red that possesses the light chain. cells can, thereatter, be"
filsE ditrigeltaise asrasding af theaauanisodtaale vl ee Rregriessry
ebgquampledatinearan. airhReA 106 4anPRARLINALINSEE R8RS B2 used to

desired binding to the HER-3 antigen, could be readjly isotype switched to
SETRSS MR DRI RRTEN 2h RIGksR, SRE361 FoTREG Nt
tisigainentheiabladiegi anqiehishof éfoeatitr arttive dyid/spduifdignaidethods

BOMEAtie AHINNA- ShchamalecwrMight tl‘rﬁg g.g %Bz%metﬂﬁé;]éﬁgiﬁ%h%ionai

FcyR on éffectors cells and participating in A . - 20 - Furthermore,

SEEGHIMRY 3ENBe % éhBorBiHea S tiatSg/ anaané iR (4 991);
epgifiely, ofiredventicmis afolbehiamappidpBpanizesgnipodediuman 1,

antibodies avoid certain qf the prgbl spciated with xepogenei
Rt SR el N R R AT R B kD & PR wcture
Hﬁd/BraB@hsm régidinozeherpresefiedaikeRubistiigdended Mwteind.Y.
PHOGHMLITHIROMTRG SRENC G BHOINEARRI e3840 MIITISEAOMEN are al
jmmune rescléonse against the antibody by a %atlent, subsequently leading
{BAPIP PRI IS S e RIS i YSss BPaferabetifit utlitighratgrean
rexdgnization obthe anslednandfocseyetergyendiferibteatenngbaliesaid 1o
tions. 10 Preferabl e anti-HER-3.antibody of the ipvention is .
e R oA e A B oo v et
antibody, U1-4 antibody, U1-5 antibody, U1-6 antibody, U1-7 antibody,

Bdp8aaiperiddtd aRiRacs Y 1he aniiRedye Js'%r%%ﬂ%@%&%‘%@ SEQ

antibady, U1-13 antibody, 15 1)1-14 antibody, U1- tibody, U1-16
Ehibody, 'oh'4 Partibods ere faosRikinlyeed -Roanrtuasd Wissertibility to
pritbothsid)dr 2kiaiatiioad yidd ycastikady, bhtathantibaih, bliddid afiinities

] - [ - ibod - tibody, U1-2
ey, b mpa e Sh At P BRI opdes of tne
bingiogyboiels dntipaticular, 3acaspeive) BBEEnasstyspla@snaots are
SoreeRllattl 3T sniiQdvivh legthasiRody d/d SR antibadyl Jﬁ)‘lﬁge within a
antibody, U1-41 antibody, U1-42 antibody, 1)1-43 antibody, Ul-44
antibody, U1-45 antibody, 111-46 antibody, U1-47 antibody, U1-48
antibody, 1)1-49 antibody, U1-50 antibody, U1-51 antibody, U1-52
antibody, 111-53 antibody, U1-55.1 antibody, 1)1-55 antibody, U1-57.1
antibody, U1-57 antibody, U1-58 25 antibody, U1-59 antibody, U1-61.1
antibody, 1)1-61 antibody, U1-62 antibody. In a preferred embodiment of

the present invention, a binding protein of the invention is coupled to a
lIahallina arorin <tich a hindina nrotein ic narticiilarlvy 20 <rnitahle for
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group in another preferred embodiment of the invention. Such a binding
protein is especially suitable for therapeutic applications. As used herein,

“}Qezgg,ym,}ﬁfgector group" refers to a cytotoxic group such asPacrlg}gli)%i%g}ﬂol e32

or radionuclide, a toxin, a therapeutic group or other effector group ROWR
in the 20art. Examples for suitable effector groups are radioisotopes or
radionuclides (e.g. 3H, 14C, 15N, 355490y, 99-re, 111in, 125% 131 1) 1),
E%Iéi‘?ll;g%nicin, dolastatip analogs such as auristatins, and i
PAHBHRCGR e AR ARtih DRI ahrisaRerigred amino
defil/dtesilioelacinthB Millowingrtaitidies paaisy it raaphetesifrbietbal thesic
ror are hed by.spacer arms qf 25various_lengths to .
%ﬁag po?gfﬁ% ‘st%?iéc}%w%nedrahr%g&ﬁ §e§§ﬁap§qs%iéciﬁéo iﬁe""pr@ e vaiine,
ipvsHIRN ReRusitea protiees phereledanigean teethtedibhndingptwpten;ofand
mecmﬁ%o' ROMBRRING=NG 2188 ChAISRALIAG, g lpindl o
host ce tha%oéegretes he }kﬁ\yd%?ng prtﬁééin._ o%t c%%%%?h%ﬁn%&%’e%:ﬁm'
S RES P I YBresRIR IR SRS RiBrH SRRl INdrpSYcTeRlY =
suchasmathreshanesellsidegdramsion Taplil, *abspigramiousar gibRimine;
imal.cells, plant cells, fungal cells cells, e.g. Saccharomyces cerevisiae,
A TR e P e D B R ey
ﬁséﬁﬁﬁﬁl@éﬁﬁiﬂ_&)r‘tt‘M_Eipﬂﬁ_mﬁptWWﬁg proteiwniieriduis messodstiar to
BIeRAUINGLARM SeiRHRY RIPIRE-REAIERS, @%@%%@9'%8@&%@% U valine,

antibodies, from host cells are known in the art and may be used in

BB BRRRT IR HiBsén SINARRR. MolisainmibSiesiepaiiiga similar
hiptting mesteisf isaganeints g, wiibffaldiciaialiyagneniconiantipgdywill not
n uch.as papain or.pepsin digestion, modem,cloning .,. -
Rl e I IR0 SR BRR LS Rt incing
prtdkirAPRCigheiRharrmptsiegeot dimsouts haydveisodamsine Hcid within a

frasriiio ansl Yeorev&D 3 %ﬁﬁi@ﬂ%&/&ﬂ@’a%%o(]a%%)r%ﬁgcéﬁ@rﬂgdare
S.A. 90 (1993),

diabodies (Hollinger et at, Proc. Natt Acad. Sc!. ioU.S.A. 90 |
BURASE5R8)PAFE SHsBYINGWRT G5 ARb I SRIiRR IWhRihe: aREmiEPredsetange

pesidisTiin g thenplieseh bimdingiqroteln, 4. préfewradraiingogiatemt ¢idbdinds to

ent | ' indi i the | ion.is prepared froma__ ..
e A RLLee8 SRS BRI MRS BRERTEs e Peauily
Rratdelerogad 7by, 295aing filfthaneefierradtvib otfintfemt rebuing esimating
reeaion. B bErlinoreieinPhiRg Ry &N HRRIS RIERARFL B FAMBIRARINRY nal

Qggimizing and/or amplifying expression of the binding protein in a host
gefitihd isolating the binding 20 protein from said host cell. To this end,
the host cells are transformed or transfected with DNA encoding a binding

. - di C ) d _
B R B A S e
IRiREAGEh vdibed dpasisoreyepiions nsthe setraeaifelredRABsOEdIERAy The
bpifohiéa calls. NSk apyelspates!im NasRRlr22amMny onie kadne Y ARt CRllshe
E. coli and Saccharomyces cerevisi e.zvnh re$gard (0] blndlnﬁ roteins
UG AT AL s b AR ST bel Brenafa i nT ArifRl0-632),
gb@timﬂﬁ%g@@gdtmm fdﬂmhij_mahnam’rbadieisa)(maﬁ}, which is
[ Vihilr i1.ha age,.yeas K
i e R R e o P
ARG ERT. 20 (Lodppess 108y 7alseldprudetalRisia e MHRAIRTS MbWemains
&&9; %&ﬂﬁ%{@g@m‘ 5 %ﬁ”r@ﬁ@?}rﬁmﬁ? 59%355583935%35@!‘%1.
stock an el, Com e i oughp creen. 8, -23- .
s i B B b e e P PR & e gstodieatlminet
igtibdiiesy to HER-3 reduces HER-3-mediated signal transduction. In
accordance with the present invention, a reduction of HER-3-mediated signal
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that possess murine or rat variable and/or constant regions. The presence

5 of such murine or rat derived proteins can lead to the rapid clearance of
wheRRikRdies or can lead to the generation of an immune r?‘mﬁ%mlzﬁsz

against the antibody by a patient. In order to avoid the utilization of murine

or rat derived antibodies, fully human gntibodies can be generated

through the introduction of functional htiman antibody loci into a rodent,

th ; i imal so that the rodent, oth I imal .
AR Rl B Ted DA RTHER PGB ARG RS AR 21
ahigrniipgitalisaghabmose of IERIO MALSES) straitie: afkih e lthat bave a

BBl R S Ut BB o e S o e 2
EEMUIbEET ediitile aclhymotisaat irmnsbicineccepmanc O 4o the apa-gtbilized
kergizedigenmmiag cCanfisiialion SRgmRoSREHISIEY IR ACAMMLRRARIRGHsy

and kappa light chajn_locus. Still other XengMouse strains of mice contain
SRR S0 T LR i 2o e B AR B TG of 2
figarehdnemojhehairetobes afittidkaififia taghitycloatiact op BRBT #0HBRs 2 ed of
. . bt chai
o B R iSehiSafon, AT
PhRepboRdatian (e vissns shappleodayor e KBNS mossrmyiatiemer
ae avalahinBomNbpeRiGING(ETeM ANt adp, THE lREauRHONeT Her-3

XENOMOUSE(r) mice is further discussed and delineated in U.S. Patent
Rkt Il RO s OB 1t a9 9% 48, DAVt 6gi, & 0-
filech ddstmgndrein8|E 990, e/ 9dO28Bnfitd HERYdoA1a88n HRR2:6 481 Hilether

. ) 81031 . 9 .
N R R o P e R Ahe il e aiallRE o
Uﬁﬁ%ﬁlﬁ}ﬂzﬁ,fﬁ@é@@@r&ﬁf@@@tﬁmmpm@rf@sm,584, filed June 5,
1995, 08/464,582, filed June 5, 1995, OB/463,191, filed June 5, 1995,
8/462,837, filed June 5, 1995, 08/486,853, filed June 5, 1995, - 24 - |
B o 1068 b B O e B U grotein having
e8/a6HELY, fechiindhatvasy, 084 R4TIBR € eOmokes-RERManticody.
08/759,620, filed December 3, 1996, U.S. Patent Publication
2003/0217373, filed November 20, 2002, and U.S. Patent Nos. 6,833,268,
gilsndks sorpssf Ha piessmt inganhon.sthefRm daoatindaptptein”, as
gaaartlmEﬂBambN@? Q&MN %ﬁ%{%&ﬁ%ﬁ%tﬁ%%@d&?ﬁrﬁ% Bieas in
e.also European Patent No., EP.0 463 . , grant published June
PR e TR st anh sbslienont defein st bankiaabie.
Esbropkss3ol 9g4ffiviternenteins s ntakp plicatzsd No. AMDaG/34096ith the
i 1 Y 4 I ' 098,
B Bl el o YL Birdfie i Bin
eding erelrin fraanEiepplbaRicaar retbrinlieasaingeraplyrin repeat

preteparated ureer eibeerindhei(reideby In RMRleraativeiRRRFaShr Opin
International, Inc. have .utilize

th includi
e A RO s Rl BB RaTbF, Tegaeded
asingckéiongh @ dghegeaiiotu sion alfipibcdsriniiniduatbg enets)idr cimethetigrturat
RGBS oP1F QLR GLSRESHE ARG rDRARRISSoBHE o BREn

%ﬂrﬁg%enes a mu constant region, and a secon constant region
ek

tﬁ@g'&érﬁﬁﬁ?%ﬁgta EioRTE oM -a forsalieldorasp be
steertionlinteepreatiatrdmisiepaodsh isdiesssbeshited . SofaienigNBinding

t0. S petat . atent Nos 45.806, 5,625,825
SRSTERL Rl B Sob A R B e R B Rrent of
8877 a4fichB 7yl die@@srts A88vedsh whiainbdrdandaiagal. ®r most
EAieNbMNY; 25PbiRERARM GORHOLAIMEHRGCRIShANLBNS WS panning
Patent Nos. 255,612,205, 5,721,367, and 5,789,215 to Berns et at, and
U.S. Patent No. 5,643,763 to Choi and Dunn, and GenPharm International
U.S. Patent Application Serial Nos. 07/574,748, filed August 29, 1990,
07/575,962, filed August 31, 1990, 07/810,279, filed December 17, 1991,
07/853,408, filed March 18, 1992, 07/904,068, filed June 23, 1992,
07/990,860, filed 30 December 16, 1992, 08/053,131, filed April 26, 1993,

08/096,762, filed July 22, 1993, 08/155,301, filed November 18, 1993,
NQA/1A1 720 filed Decramber 2 1002 NQ/1AE AAQQ filed Dercember 10
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15 by reference. Additionally, KM'- mice, which are the result of

crossbreeding of Kirin's Tc mice with Medarex's minilocus (Humab) mice
wWiRVR Ppekgenerated. These mice possess the HC transchrgmasome o, ¢,

the Kirin mice and the kappa chain transgene of the Medarex mice (Ishida

et at, Cloning Stem Cells, (2002) 4:9é1§102). 20 Human antibodies can

also be derived by in vitro methods. Suifable examples include, but are

not limite hage display {as commercialized hy Cambridge Antihody
e VR e W el e
Alefdon, (formentyiRy alderds )inAdinsetificibbsoatfoldidilegry28igpmyed in vitro,

%&Wm'% '%&WPM?% é\‘?t?%ﬁ’«%\‘rg,eﬁhM&Qﬁe&é‘?ﬁ%{%@ﬁle@ﬁ?%nd

S Antibodies, as described herein, were prepare
tifiskie oAPROXENCMVIBISE (A fEittoGyoiaintdwrfing ave Ribodsn like
mfwiﬁn@%@ﬂang %@g{@@%ﬁﬁ@ﬁﬁ_ﬂ%@@m@t_ i @é"%ﬁhtaining the
molgcules and, antnqQadjes andad are IClen € proaucton, or murine
A S BB Ao P P A ORI G A coror
pohipeistifithécs antdar éheidolosiad ispthe fizate ik Happlimatiops)arebtide onto
a8 SR LR I, 0 g
Bifhoaiciratek diis BRclSseaNaArtes, fatk soNpiReidaEEdeionining
E|\%€éy&\')9v:o 982”29:18 3. publi ﬁ‘gﬁggﬁié{%gq@gém.d W E%%ig%igag@mm

0S. , Ishea June , an U,
R R AP EABIIE Y J600 T HLEUR TR W o KR the ar
inctumm@.tédrb@lxmfmm@im&m) Methmsofmtdmuwi@@yeﬂmssis of an
%ﬁ@o@ﬁ&%%&iﬁ]&d\'ﬁ&'%?r\%ﬁfe\ﬁgWﬁ%hﬁ?%%oﬁp]%?ﬁ%ﬂfaﬁ?&@?s well

i

reference. ioThrough the use of such technology, fully human monoclonal
snewsdieshess skiled irBatAféns have been produced. Essentially,
XENOMOUSE(r) lines of mice are immunized with an antigen of interest

.g. HER-3), lymphatic cells (such as B- are recovered from .
U e e g N S e S A S
m'mhwmyeip@o:izpmbai}ti b&dine toopreipast amiibory) aybda_mm'qm&l Elntibmdy,
) Wﬁﬁﬁﬂ%@%ﬁ@p Ljﬂ‘&%&@ﬁ&[?%%@%?%f%‘?fgg{tg%?%ﬁ%fyasech ann

g{bridoma cell lines that produced antibodies s e antigen o

tBhe SYoPIE itied(heP8ih fe-Arethaas Mtk SrédutliorBEmURIBle2 (1992),
bybraBnacsitieas thalhewduaerastihedies, speeifivds e 3SEVUNSIA. 81

. in.are char 7ation of 50 antibodies produced
RBES N e A B I
e edvieas it aniindies sueh amtididliedy | frggmerd|, thatibuldiddhe term
URELSSH xR dvseshipido RISTWTRD JaGd-heavssbainsiities,

fully human kappa light chains. Antibodies described 25 herein possess
Htﬁ%’%ﬁht{dﬂ%aﬂmeﬁarﬁérﬁweﬁfaga@@bwem%ir%mﬁﬁm@fs%iaiimdy
fisgienef diviideirran iselyeeswclusingrigtereatd 0 EGbFheeaiibedies Fv

R A Lo e B B R S om0,
eéfdbad48itaingle vbsirsanihotdemnalsseeo{fhicidiugein iiberitiovarmastdsgy
9 RIbIRARIRS NURISIRREY M lecideBRreding AibiingREolilRb R/ eriag,

nvention. Within the context of the present invention, the term "isolated
NoGdiosil presanisalagh ragmenia am B atdepaIRIdoR e Bred
opaility, sOibAliey Ry BRI, origin or some combination thereof, which by
virtue of its origin, the "isolated nucleic acid molecule” (1) is not

associated with all or a portion of a polynucleotide in which the "isolated
Woglidrentbie tesolardibpagtare, 324-HEper aijoadiitikes wsed herein, may
PelyBLECIgRtigsIyINeD ikisiBaliiRkeH0 BhRRIW CeRyiRLAeSNY-GERHIR of
nature as part of a larger sequence. Further, the term "nucleic acid
molecule”, as referred to herein, means a polymeric form of nucleotides of
at least 10 bases in length, either ribonucleotides or deoxynucleotides or a
modified form of either type of nucleotide, such as nucleotides with
modified lo or substituted sugar groups and the like. The term also
includes single and double stranded forms of DNA. In a one embodiment
of the present invention, a nucleic acid molecule of the
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invention is operably linked to a control sequence. The term "control 15
sequence”, as used herein, refers to polynucleotide sequences that are

weERessLlo effect the expression and processing of coding SEQUSRERS-A,

which they are ligated. The nature of such control sequences differs
depending upon the host organism. In_é)rokaryotes, such control
sequences generally include prom01e1r , ribosomal binding sites, and
transcrjption 20 termyjnation sequences. |n eukaryotes, generally, such
ORI Bt e R AL R IS BHEM SRSERion td TR Do0Y-Tke
s&ﬂeaﬂe&s;ﬂaﬁmréwm&hemébv_ed_tafavemmrashwt-bmiycontw.-anly
REsidhyaleaied tednchide B maTL I, Ak GumRARS s M Agse,
%rggé?n(;ge%‘%gﬁesgéééen#é? forfgexpreg?gn 8étrgtl}é&process%g, an canqals inc udaéﬁS

gt @tiofRaviene Bhéfalecian Fsde fraseiste 14 adUarBgeous Teusamprdre
[936Rl TLE6ES RS HFRINBAHNRE RS BPRARS: SR MM dhal teTRnds

"operaply linked", as used herein, refers to positions of components so
FeEe W nAGE 70 & relationship permitting them to function in their
intended manner. Moreover, according to the present invention, an

ﬁzéj(arcgssxjé’éh%%'\g% ;ﬁsﬁ%hﬁ%sfw%ﬁ{}%ﬁ&}’oy\?ﬁﬁg 103 A RGINY SIAHIARE um

In su expression of the coding sequence'is achieve
antbpEBAtAGOTR ¢ Shad SOBle R R FrNENpie Adeeunaersalgeared -bagling
éitfgé{”ﬁﬁ!@$€§£§rpfd&@siﬁi%5%'ﬁténﬁﬁﬂﬁ9rbiﬁ éﬁéeq{@éw_@i%@ 'Elgﬁ'ﬁﬁ%;am
acid molecule that encodes a binding protein of the invention. The pucleic
SelPRE AL N iOBh MBI RTREL G PRSI s dh iR LA B FREgHGRLOn
thetvibeidhrpayCitiigorfadl g ctontaialba ejolioaiioindeigict oo aisﬁlm:ﬁarantigen«
HIRHIRL S BR. BCLIpiEs by SHOG IR dNAK LRed DeRe g s ot

e present invention are e.g. plasmids, cosmids, phages, viruses, etc.
peiitie atipestingiad rusail sHvelst dher @rtidety a Newerer teyitomféacie
wilh-dRUSRiGRC IS MR cHisorYesianAtihng Bnemiar Trmsiupaindfor an

Id'io be dope by any k ethod for introducing polynucleoti
RIS I B ERE R AT DR ALB R o el

wirus (owistoadfiviity] Yemtothanerties dolading ashiestidedl WithtHeagimesnidr also
i . i '

R e T ) TN o i

fatdhis el r&ifp s ipkdiportied fatidBgresstenddormfiamurkie "Fab’

maghesistfasyniredugigoneteralesious fialysw cledtid esdbtagnammalianof the
ells arg well knqwp in the_.ar{a.dinclude dextran-mediated tra sfectiggbd
B Bk BLR AR, DR ot TR VS I o he Sntibody

pingephesitasidheelBabpragimershodginatiyios platiecedlrmueleaiitiolsfiab
kRRSABIRSY Wcﬂ'rﬁ&%%iﬂﬂ%@%{r’% 0 REHRR SNALROMEEEHESPRMBIRIng

Jof host cells that may be uSed according to the present invention are

ﬁ%hoﬁﬁﬁg@uf@%ﬁéféeI%’%‘I‘Jc'ﬁmmﬁa%ﬁ%@@i@?&?%rﬁﬁe@own fo

rabbH JalleBith theuse or other animal cells; plant cells and fungal cells,

e.g. corn, tobacco, Saccharomyces cerevisiae, Pichia pastoris; prokaryotic

cells such as E. coil; and other cells 25 used in the art for the production

of amtibirtiesl Evpediatigniaithealiesaendinvesianatixbiniididts émtibody of

FOTRSSIABATR WPl AN RS1eige agdncude ARy srmsdalzerrelige-
ollection

lines available from the"’American é Culture C ggg\TC )
%Ia&’k@%mﬁﬁméﬁ&%a&?@y AniBReidin 860 Ly, ety IoM1-
eels idrabymsiemissinee i) aalisdnenkey kidneyiseds BOCEEGS)IgG1-,

nh ocellular carcinoma cells (e.g. Hep G2), and a number of
g‘%%@élfﬁéégypﬁg - comprising as an active agent at least one binding
protein of the invention and pharmaceutically acceptable carriers, diluents
W%H&%H‘%’?QF&@Heéﬁ{ﬁﬁ&ﬁﬁ@ﬁfnéﬁ%Cé}éé&ﬁpw%rﬁ,sﬁééeé'n'ﬁ%ﬁa
refers to a chemical compound or composition capable of inducing a
desired therapeutic effect when properly administered to a patient (The
McGraw-Hill Dictionary of Chemical Terms, Parker, S., Ed., McGraw-Hill,
San Francisco (1985), incorporated herein by reference). In accordance
with the present invention, the potency of the pharmaceutical composition
of the invention is based on the binding of the at least one binding protein
to HER-3. Preferably, this binding 10leads to a reduction of the

HER-2-mediated cinnal tfrancdiirctionn Enirthermore the term "carriare"
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30 protein of the invention contained in the pharmaceutical composition is
coupled to an effector, such as calicheamicin, Auristatin-PE, a
wadigispiape or a toxic chemotherapeutic agent such as gelmyﬁgfﬁggz
maytansine. In particular, these binding protein conjugates are useful in
targeting cells, e.g. WO 2007/077028PCT/FP2006/012632 - 30 - cancer
cells, expressing HER-3 for eliminatiot Moreover, linking binding proteins
of the inventign tq radigisotopes e.g. provides advantages to tumor
B o HrREIROA vty AT Eier s N St CAREiac B, e
recticicathuaoteraphy (HO0E aflhifsGation of a radioisotope-binding
protein combination directly targets the cancer cells with minimal damage
to surrounding normal, healthy tissue. With this "magic bullet", the patient
darcpeaie sRePRMs naugh Breanecgliantitds dheagiviscrtipasthantibdies as

forsrsRfineatnesiAvalabipiedandpeiered 10 rrdigisqionesinalude ant.
, 1311 "mTc, radiosilver111,

ﬁ%l m" %QO,Y), indiumill (1] 11n)t
%é:ﬁv Pﬁ@%ﬂ‘ Bi% AT PRe hICRREBIS aBiolsish eSO BiRidRY and
pratiiipsatinth d inventiptemeyl elgpbedeatiomretbwitycqEDloMMere are a

i ional tes. Since.si is,menoval r.radigsilver-111. and ..
?5%%%53?1 ﬁ&lgaggte% %ﬁﬁﬁ%&égste%%irﬁggrsg %é’aay e%?s%ﬁe (ﬁaér?r% e cggtu’cﬁmg
ysthodl Biopiieneabesiollopfngoaprinakisdé, ahuiiver ladidisowopéenals2b,
eIMe wg@@mmlmmmlw'}meﬁ%h@%%%hﬁgﬁqg It wil
%uxetan Is.an MX-DTPA linker chelator attached to ibritumomah to form
iBRARBAER G BRI A RRIRT MALAe SR aiRbNeF ARkFfially possess
Bhainmacdbot@rBuppt,1r&ihdy (220 bntibttiimasabrisesetan o Ragikwithany

radioisot h indium™.(1111n) or 90Y to.for, .
g e SHE T BRI R8T oy eppepding the
P‘Lﬁiﬁ@@fﬁﬂb@?@%ﬂﬁhhﬁ@%@l@i&iﬁﬁ@f@@hﬂbm pasliecidanywirredsednstant

WeGbRAGEREsTBRALDRASMHSSIREpNER: XIS € 06RO RIBRSUNMETEGR I
af%S calichséami_cin (Ha{mann et at, Biockg)‘,rr?ﬁ%1 Chem. q%%%ﬁ]g06 (2002 r"aal

GRemiRty AT aash S driauesNERt IR vl NP §), Tsugusand then
@qoeYsany thayaatisivdictoire xamtpleikh e shay tasnsiniojded keno 1r{ Liveetrt.
t | X - Different linkers
e o B nt A R K veer
&pesulerty spebimessl frofEses maynssiempblafe @ veathraisrabh asyying
AsRerdinqiLtiRRreserflinventignuadindiag Prateinos the\inyeatioR maked
be conjugated as described in the art, 1?»_1 Auristatin-PE, el.%%;%ls an
ISR e R diEaP IS a et RARGHTEa06R UF e gt Such
ahinigss snivitistie ti ds e aristiveeh reotastatart Gedumigtatin (Béchas. U.S.

> 8 . ; e otan o _
%ﬁ%’éﬁ*‘é@?@ﬁ%&%%ﬁﬁ%%%&? PR CO S Pt Nos.
eefl idvithalth Gnlicdd BbIrsjengptestsart Bppptsreinfusineréeghmique, a
W@@g;@%&i?ﬁﬁ% @# ﬁ};?I?ﬁom- %%O@N@qﬁ%{@p%?%fra@%%)éd sses heavy
ccoratr, (0] ecltca arge e anij-tumor acuvity ang antl or
S A BB e TN e R DT AMEIHBR ok HRat e SHch
be cOhi(ydtedotepheddinting pageasséshéhiavéptioncHAlirin Soce cells can,
L el S0 AT HAE, BrRRa e AL B Ban e

SRR wRENWRYY Pl XM React ohtaree FRE-ER sla@hanitadiardhat
E_@ﬂb@g}@%‘ onhl@w@gaéaglélgrnmggh;dr;hé%tczqgrgfrpéalﬁﬁ@%@@pé@rumown readily
inases, such a - - -1, or c-met, receptor
R STLICHEQ 2B Al P e ey e R o 3
o bororubitin stilk pistirssingribepkine cytoldbhls mgintifebpiatidefget she
: : - .
O B oo ooy then be
therapeutic proteins including, but not limited to, 20 antibodies or
immunomodulatory proteins. In another embodiment the antineoplastic
agent is selected from the group of small molecule inhibitors or
chemotherapeutic agents consisting of mitotic inhibitors, kinase inhibitors,
alkylating agents, anti-metabolites, intercalating antibiotics, growth factor

inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, histone
279 Aeacetviace inhihitaore anti-crirvzivzal anente hinlanical reennnce
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- 32 - increased HER family signal transduction. Particularly, the disease
can be associated with increased HER-3 phosphorylation and/or
whORaseH fomMplex formation between HER-3 and other memiF .

HER family and/or increased Ph kinase activity and/or increase %2-%%1%?2(32
terminal kinase activity 5 and/or AKT activity and/or increased ERK2
activity and/or PYK2 activity. Preferat] , the hyperproliferative disease is
selected f the group consisting of breast canc astrointestinal
CRREEI Sh B RO Bl SO B A 8 B Sancer, stomach
cancer, endometrial cancer, salivary gland cancer, lung cancer, kidney
fRNE&ol9n &?ﬁeéss%?'%e%%' i%ﬁ‘ﬁ%@“ﬂ%@’ "l sqaees DAl of e
cancer, gfioma, melanoma or other -3 expressing or overexpressing
Eaifedia) dp P ehedprbigtioh Brdinsolonteiaseamiersracetirsipricealfhauen as
RisABBldsyentien. ABaiSIMKinsp VNN Qi eatmenbambpkises herfiBody-
refers to both %}Eapeutlc treﬁt%};@@d %ro hylactic or is preventative

B! WRLEh YR i Jis tBPR AR BB RN SR¥BER) of
trditargiete daithoto gispadniditd rtlor disonele inmdlbdseyiiteedtofipieatentonhe

ent, | d e ith-the disorder, | as those

O T S, Bl e SRS MG A o1 ane

prevantéeCInd patidie praseiseg b midgibetirsatiee s aemarmiadinged

ASinatigdly s Ry alassifiiogaas @ Mameial M elNERG N YD Pherated
domestic and farm animals, and Zoo’érﬁgts or %et animals, such as dogs,

EAf%, RARABSROPEYs, SRR, AIYE, §6a RN HaRHsCat. 5rdRARAG, BHdipRREntY
rppeadiof tibatment tsilzdy miangatie negion gendingtaiiiépresentlecularly

O AR N A N B Re 8, ypctors
daifi@rsoanaetienahaeiredien Sinkogiaa dpabRiniyestibatagenteshikepwn in

Hfé@ﬁf meorpatedintador ] Eﬂétigﬁﬁﬂgd@é@,viﬁeﬂﬂb@r%ﬁéj U@iﬂ@f%chniques
gellvery,, to%erance zi%d,the Ike. The pharmaceutical composition of the

BN MicRE S bE YR riRChRE i Chethaniocy RaYrflsRPossess an Fe
feginmati@ishag ubess mdliﬁuuiarkyimkieam mlimpmsraimmi@umcc
eééﬁwgiaréig@mm %Wsﬁts‘\(w'&ﬁhd%{)faﬁpw%aﬁ e.,%é?”ésgm

can be found in the formulary known to all pharmaceutic emists:
ﬁ%@ﬁ%@%%ﬂ@%ﬂdﬁmﬁﬁéﬁﬁéﬁvgﬁiBﬁ%’%%ﬂ%ﬂﬁm ioslerioussidiagn in
Gempanscastenhn6udd M darticu |l Siharier FrcBnBiREkt techniques

in, T f ' incjude, f le, powders,

Rt Mo T B A L BRI R oI v EFe oo
bbﬁtaﬁ#t@Vé@Seﬁ@ﬂ{&l’f as @Ui;ﬁ)mmm), .Nxémg).mjthmmsl,naﬁw«lﬂibseu
ARSORPHQR RRSIe S, il BRALEL ABSh LIS hﬂiB'EﬁEW?é%.ﬁ%@E%%?%ﬁeﬁi fhat
carbowax (polyethylene glycols of various molecular weights), Semi-soli

geRseERaSentiefIIGTRIL HIE cBRYafiRRlRchiBRNaR ANy BIaReToTBEImTGR or
DI Gy HEchRRE ADH S DHERRIFBE THA B PISESIaReh B RIRAURANCS uch

ith th t invention, ided_io that the acti t in th )
S R T ol R S e Aoy R Mo R SHiEAHE P hdRdch g ibody
physhsldgiatiycs ompatiecdrekestariable witmire aptittiERa8nigetraticibody,
T LR B S ol sl
maw.w%%&nmzaﬁaﬁf% BVelBpMisE bidohdmanp@dnisotype, while
pliiarmacesinsts héntedmighammagR3 (b@brl -60H{2008kabarman Midedy's

"Lipids..li ilic drugs,.and.oral dr elivery-some emerging, concepis.",
PRI S o B0 S E kA Beeebie of
eicsipiarits for Baperabesitsenalisiond pabdpatiPbadmAB&aCTechnol. 52,
238-311 (1998); and the citations therein for additional 20 information
related to formulations, excipients and carriers well known to
pharmaceutical chemists. Another aspect of the present invention pertains
to the use of at least one isolated binding protein of the invention, and
optionally at least one other 25 active agent, e.g. at least one
anti-neoplastic agent as described above, in admixture with
pharmaceutically acceptable carriers, diluents and/or adjuvants, for the

manufacture of a pharmaceutical composition for the diagnosis,
Nnravvention or treatment of 2 hvvnernrolifaratinvie diceaace Prefarahlhvy the
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15 course of therapy, a sample of blood can, e.g., be taken from the
subject and the concentration of the HER-3 antigen present in the sample

Wlé %tﬁ[%ggd The concentration so obtained is used to ide fﬂg(?/ﬁpz@bl@ gﬁé 3

range of concentrations the value falls. The range so identi correlates
with a stage of progression or a stag § E}?f therapy identified in the various
populations of 20 diagnosed subjects; thereby providing a stage in the

t under study, f the di fl d
P e herals B2 R e e s A R RS e -
pileRel taﬁh@dm@im m&mmantagaquﬁgshummhardimezmmmw
B s

on er parameters (0} dlagnos IC
ritihostiae HcdRAMIg A oS ABal BRSES BfeTdifes 2itieh aiahiesar/or

Haﬁzgi&még@iﬁ@ 2RE HieqsidabenaiaipbitantVisParNENSs BIRhurine
ana aI me hoFFé to determine t?%%gﬁparameters are we|l known in the
a

O A BT B e FE SR b RIS b Bl BIS response
teringjuése F&@&Smnaljzmsachmhml 3fubrassliakihg, ibwfinginesdércaapid

e TR AR R 10 P B TR L ar-aton

Ridisygnibedye5diop 120em), Gvaitliéasty sathmonoFlarmo seiins.
W004091384, WOO4011900) - 35 - Furthermore, the present invention

es jn another as a meth eventl or treatln di eases
s B B D0 L5, GRS 1 SoIauies, Fom the
goroprisimgsadiminisfe tinig Toampatdn; i ‘néeémlnemjf Mamemmmy Ui-4

AL Pl I e pIasing naisln, ohshernvenvian Prelpralindie 1.0

or con tIOf'IS associate the expressio

AOpBAsHHIitetalN anihded Hefilcantibodk. Pelgatiehbativebd-d8 anhbody
Wﬂw%@mwdpemem Im;mpmahampah%bd@ myﬁmmﬁiaa@s'tﬁﬂzs

AR S A e

gdayﬁ mhﬁhmmtd}ﬂli%embibodye [b.atréﬁt amtibedyis a;m&aanpaném U7
QH‘?E%@P WW%&B{:@W& DseSEREIRMEIPN ahe Meier 195 ey Y,

or treat rative sease IN"a patient in nee " 15 thereo

@é‘% inistbrdiy #tiRePatéht-3f eibRdy addod® anfinedy: dhk-36
Bmﬂsaggprgtem?oémﬁw rmmarﬁhﬁss&yo rwilaeat demgloane gthapamittsody,

B AR IO SRR Gl v Eptork-46

m\x&mdty 201 @ adiiioodi mwcammms bﬁa@&m@ﬁmﬂgn \df giftemititiody,
G‘?@B%&%E@t@ﬁa@?%%éﬁ \in the QR{?E{Sd"{?eﬂPP?)@daF%HB#?“WSS 1

newly deve {)ed modalities of administration may also be use

aeEBRAlng to thetprasdReiertddr For SRERPRY, I0edradmintkativn f1-58
a?rﬁhbﬁ;eleumo@ﬁﬂabc%ﬁ agtibpdy fosiaiment of Bimantibeip, U1-62

rp% s, after surgical resection has been reported. Additionally, direct
é’ctlc intracerebral injection of monoclonal antibodies and their
fragments is also being studied clinically and pre-clinically. Intracarotid

[WYRESRSBRLH BRIBEINNCREST SXRSIHRMINAERIRS 19 B?ﬁ%ﬁﬁé’ﬂ?&?é}hbéﬁ’?ae

malignancy with dru%@gon jugated human 30monoclonal antibodies. -

YRR aAuRisshitAT A RliRE HEHILISEY. %wﬁa"sr%@s@m@my
sdifaisisatigiag rasday e@pllaammmdﬁuwmtdelbﬁmsmmg@ roup"

% ?ge e from %b(?utl %/kr% about 100 mglkgag &, depending ¢ gso%nyi

ctors méntioned above. - r’e pehitéd aministra |ons over several
m@ﬁgé!na&@aaeh@lﬁg‘t@ﬁtﬁtbbsonmﬂsad@w@ﬁe(@t@d stepfiaddinenoisd to a
fusteinhtnthasiesi ahsyRRIRS eVl isaass B RIS 8 SodifiSal or
dose of the at least one antlneoplastlc agent administered depends on a
variety of factors. These are, for example, the nature of the agent, the
tumor 10type or the route of administration. It should be emphasized that
the present invention is not limited to any dose. Finally, the present
invention relates in a further aspect to a kit for the
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diagnosis, prevention or treatment of hyperproliferative diseases
associated 15 with HER-3 mediated signal transduction, comprising the at

“Js%a%}%gyding protein and/or nucleic acid molecule and/@c‘f%%n?)‘om%z

invention. In addition, the kit of the invention can further comprise at least
one other active agent, e.g. at least one other antineoplastic agent as
mentioned above. 20 Further, the pfé’é%”nt invention shall be explained by
the following Examples and the accompanying drawing figures.

EXATES SeTHERIoN AT eRampiBethdtbilgbRltkpepbmartdes and
gondpctadiandsiasulis aehisyedsammpioddedifotibusitative marpoeassedyn

an%are,notéﬁ be constgued astlimiti u op thePres%' tginve tion.
BEXANBLE'T: FERST afligen and %géﬁ’ﬁ & preparation - 37 - reaction "Po
(PORIEr bt puB NABHHEERD (e e Sollon e tordidis sitipea gih fagivanclides
R4 Giyallpschcetoay., Eﬁ@@%,mﬁzﬂ@%—ﬂa@s\egm%mé hagedar,
the sequence of HER-3 (Genebank AccNr. NM_001982). 5The primers
(RedEBINRe SARPIARISoPHPRRIRIS SRS WifoviH OEBRVARISpritsperadish
PeRGIAEAT CCATRRCCISGRCTAGERRES (SERIMAIO: Fhdkphatass),
10Reyerse primer: . . .
S R RS Re T AR P RS AN T IR YESA RS THETRIESTAGE polypeptide
EHBTHET Te:85(6E0 |DYND: 234)TheyP CRTeUE Wadktigestedypdn pair
BamidAcd Bﬁha@ge{@ﬂ%? ool Bddiiregen) digrpied Mihins,

BamH1 and Xbal. Plasmids were transfected into HEK293 cells Using a
eRiins RdRbdNTREMARISSARS RisTb OISR HasiiAhifcdifiome labeliing
hasvestedsanditionedmesiraioaNhi bARIfibily chiginategrapiice?pRatttial
}-EER- ce%lrs were generated by retroviral gene transfer. Briefly, GP+E 86
Eeree 3 g)n Were seeded on a 60 mm culture disc and transfected with 2
pg/ml pIXSN vector or pIXSN-HER-3 cDNA (C. Wallasch, PhD Thesis,
MrReRAa06k InsBHIgIof %W@ﬁ?ﬂiﬁ% hM@é%ﬂﬁrﬁeﬁva? %@?fﬂ)@é&g Wdﬁ%ﬁector

calcium phosphate method. After 24h medium was replace fres

! . 1 y -
AletRIMaAIYBeh e rEGEEiRIReBtIRiuB et Y6F g ndtich @ binding
priepnibiespRadivcellzEx1dd trilapartic epptishjoneraghesancidaiadihe

ith supernatants of . GPAE 86 cells releasing high tit LXSN or..
TR OIS b TS G 06 ST RT ot sugh Bt iadbisgiope or
taciprasitice aft®oly s dherapengmaromidrichiiexfidfesipingingnikeessuin e

arlectionafRatcellzanith Atk8o3 [aredaklauailioalalle elanticides
were picked after selection for 21 days. EXAMPLE 2: HER-3 expression in

(Rrshan tancer cilt lings —-138 - Recepfor tyosine KitAEEEa54 ¢4} edQlRFIRAN
kikRogs pleych crasiahupistinitbe initidtiohandtheogreation afents such as

upeIRLalciatye diseases suchas ledransiinn fiag) popian byperplasic,
@':e growth towards a malignan carcinoma. Sinc -o expression

lamey bendesiiabledhaetReagfiostrraicsias e atiaghegskyospacsrgrms of
QXPERASIERdEA Eiteal lacidatiklbiiealiearahpatient subgroups that
would benetit from treatment with binding proteins of the invention. Thus,
HER-3 expression was quantified in a panel of human cancer cell lines to
élueicane theenleod iR anthnveaticandetde im atiprmcEan dar melblirieg an

. T ' ' 1
B RO A P b TRl e
RENG protis from ¢ kst epi il aagseion o bifdneopivdaiotidast cells,
mate nldie eallswaremRRdRgS Nl HESLMRMAOIRRRAYCAUPaYIMainas;
an%ﬂthen_ resu endTg with a-HER-3 antibody 2D1D12 (twooiggé%OZ% (3.
BYRRTY 615 Sp SHEIb RS WORTTAIPe PO iGeSor B HE Wash il Pig:
withi $ACS 1 Biefferaammhaéswsiisndeteniithcsdison damgaintibeltly (t6ls, e.g.
eYourld dancex eakyman R (apksam s SOV ERGS M TercTbgi
cell suspensions were incubated on ice and'in the dark for 30 min,
washed twice with FAGS buffer and analyzed (FACS, Beckman Coulter).
Fig. 1 shows representative results of the analysis and demonstrates that
HER-3 is expressed in a variety of
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20human cancers. EXAMPLE 3: Immunization and titering 25The HER-3
ECD protein, that was prepared as described in Example 1 and C32 cells

Ww;&?lanoma; ATCC #CRL-1585) were used as an a%m{,mmﬁsz
Monoclona ' ”

antibodies against HER-3 were developed by sequentially
immunizing XenoMouse(r) mice (XengMouse(r) strains: XMG1 and
XMG4, Abgenix, Inc. Fremont, CA’);Z?(énoMouse(r) animals were

immunized via 30footpad route for all infgectio_ns. The total volume of each

Fﬁﬁ@cﬁg??wa%"%"f)?ﬁé? the A f@r5tiaﬁpé’ «fjg&tﬂ%pf\ﬁ@dmg proteins. Various
20aRET 2B REdpaM 2P 0md 1 26321ing0 bihtiR 3 deGitirproteiriadasixedatidid
v/v) with TITERMAX GOLD(r) (Sigma kvill r se. The

e e B R S B ARl usea
ol pxEdring (e ivekerOGrygtion HisrSivenareliadidoopirising binding

. ) Hes, ; _
%?lg?gﬁ' afdmix_eéﬁ ig %\%V%V%ﬁ]@ %’?‘%‘%\%ﬁ?{ﬁg L_Eé)?({ﬁfo'lgl?lga?én\?ent ﬁé&iﬁgﬁt&

EHREI SR B0 YoPEPRIE RIGEEID. STOSH RS eI AHRRHABBGyes for
phapogek Aifiiel henstnasotadeuihidd (PUICIER:S ECTheteinacology of

-f DPB ith i . Th M ice,
e ona caniipaig 7 ARl I HIORIR, T8 TR EE Voo,
Sor(4 Shdte PeBi3ihanh dapaiieTHHoliodsiesdivefsanadiethbeamk Sci
ReyrorQbitabBiged precroige andavclRalier iharfosstiyibrast-omeaylond

after the sixth boost. There was no cohort #2, For Cohort #3 (10 XMG1
% PEIEESHORSEPTINNTS L IRRET (REPR915 injection was with 10°
C32 cells in pyrogen-free Dulbecco's PBS (DPBS) admixed 1:1 (v/v) with
ITERMAX GOLD(r).per mouse. The next four boosts.were with 10: C
R e e D
CpenienntopamaTee shihdbystidmpaint sede il hingdipggeieiRie See

@.%B@aﬁ&m%ﬁ E%@/gb\g@i@'@lﬂﬁwﬁx GOLD(r) per mouse. 20 The

seventh, eighth, ninth boosts were with 10" C32 cells in pyrogen-free
DPBS, admixed with 25 pg of Adju-Phos and 10 pg CpG per mouse. From
tenthfiothaurteefebod taivederpgadithe &€ Dhpeotein i hinaten-fredein

BT, SRR I preBies RRMEIEEL by A GBE SR Sintiing
espigssinmajlaat BsivC sheieinsiand Pasthesk el S@b{Poniiee Wevding

:p?HiHﬁ'jZﬁgrﬁr‘sﬁﬁty%gsﬁcgu.1'3301@11?51@%}'tﬁé’ K&t38eiR0 RS, fiZnaiirAld or

or this protocol and fusions were Egerformed on day 49. The three b

- b] ,
RS G B NSRRI BRI o (0t AR S DA
fenuthiingotteobiniding afteirthansixthihvedt amtboragdpyog atéecaneifibns to

0 Selection of ani ' - 40.-
BROglicE) e R, SRR AR RO sad e d SO AL o
65 redaB mbhasi peipimay RaSHRGAIm NSO MYBE Bgesls. human
dansitoalaadHan anctisishewsbinahabiadchslenydbe dirswatie is

With regard to binding proteins that are antibodies, these antibodies may be
prepared from animals genefically engineered to make fully human
antibodies or from an antibody display library made in bacteriophage, yeast,
ribosome or E. cofi. See e.g. Clackson ef al., Nature 352 (1891), 624-628,
Marks of al, J Mol Biol 222 (1981), 581-597, Feldhaus and Siegel J
immunol Methods. 290, 69-80, Groves and Osbourn, Expert Opin Biol Ther.,
5, 125-135 and Jostock and Dubel, Comb Chem High Throughput Screen. 8,
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nggo 5%' immune response to HER-3 ECD. WO

the reciprocal of the greatest dilution of sera with an OD reading two-fold
5that of background. Therefore, the higher the number, the greater was

PCT/EP2606/012632
2007/077028PCT/EP2006/012632 -41 - For cohort #3 and #4, anti-HER-3

antibody titers in the serum from immunized XenoMouse mice were
determined by FACS using Ratl/HERS cells (antigen positive cell line)
cells and Rat1l/pLSXN cells (antigen negative cell line). Data are
fdsdited as geometric mean (GeoMean) fluorescent intensity of cell
anti-HER-3 cell staining by serial dilutions of serum samples. - 42 -

TOPR R R o om0 i
tbabilesaees3autinesyr rat variable and/or constant regions. The presence
of such murine or rat derived proteins can lead to the rapid clearance of the
antibodies or can lead to the generation of an immune response against the
aniibody by a patient. In order to avoid the utilization of murine or rat
derived antibodies, fully human antibodies can be generated through the
introduction of functional human antibody loci into a rodent, other mammal
or animal so that the rodent, other mammal or animal produces fully human

antibodies,

One method for generaifing fully human antibodies is through the use of

XENOMOUSES® strains of mice that have been engineered fo contain 245 kb
and 190 kb-sized germiine configuration fragments of the human heavy
chain locus and kappa light chain iocus. Other XenoMouse strains of mice
contain 980 kb and 800 kb-sized germiine configuration fragments of the
human heavy chain locus and kappa light chain locus. Still other
XenoMouse strains of mice contain 880 kb and 800 kb-sized germiine
configuration fragments of the human heavy chain locus and kappa light
chain locus plus a 740 kb-sized germiine configured complete human
iambda light chain locus. See Mendez el al. Nalure Genetics 15:146-156
(1997) and Green and Jakobovits J. Exp. Med. 188:483-495 (1998). The

XENOMOUSED® strains are available from Abgenix, Inc. (Fremont, CA).

The production of the XENOMOUSE® mice is further discussed and
delineated in U.S. Patent Application Serial Nos. 07/466,008, filed January
12, 1990, 07/610,515, filed November 8, 1990, 07/919,297, filed July 24,
1992, 07/922,649, filed July 30, 1992, filed 08/031,801, filed March 15,1983,
08/112,848, filed August 27, 1993, 08/234,145, filed Aprii 28, 1984,
08/376,279, filed January 20, 1985, 08/430, 938, Apri't 27, 1995, 08/464,584,
filed June 5, 1995, 08/464,582, filed June 5, 1995, 08/463,191, filed June 5,
1895, 08/462,837, filed June 5, 1985, 08/486,853, filed June 5, 1995,
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910110 1:2506966 1:1250 44 Q832-21:508 102942 1:2507 8
1111

WO 2007077028 PCT/EPZO0G6/012632

-4 .

08/486,857, filed June 5, 1995, 08/486,859, filed June 5, 1995, 08/462,513,

filed June 5, 1995, 08/724,752, filed October 2, 1986, and 08/759,620, filed

December 3, 1996, U.S. Patent Publication 2003/0217373, filed November
20, 2002, and 1.5, Patent Nos. 6,833,268, 6,162,963, 6,150,584, 6,114,598,

6,075,181, and 5,839,598 and Japanese Patent Nos. 3 068 180 B2, 3 (68

506 B2, and 3 068 507 BZ. See also European Patent No., EP 0 483 151

B1, grant published June 12, 1996, International Patent Application No., WO

94/02602, published February 3, 1924, International Patent Application No.,

WO 86/34086, published October 31, 1986, WO 98/24883, published June
11, 1988, WO 00/76310, published December 21, 2000. The disclosures of
each of the above-cited patents, applications, and referénces are hereby'
incorporated by reference in their entirety.

In an alternative approach, others, including GenPharm international, Inc.,
nave utilized a “minilocus” approach. In the minilocus approach, an
exogenous Ig locus is mimicked through the inclusion of pieces (individual
genes) from the lg locus. Thus, one or more Vy genes, one or more Dy
genes, one or more Jy genes, a mu constant region, and a second constant
region (preferably a gamma constant region} are formed into a construct for
insertion into an animal. This approach is described in U.S. Patent No.
5,545,807 to Surani ef al. and U.S. Patent Nos. 5,545,806, 5,625,825,
5,625,126, 5,633,425, 5,661,016, 5,770,429, 5,789,650, 5,814,318,
5,877,397, 5,874,299, and 6,255,458 each to Lonberg and Kay, U.S. Patent
No. 5,591,669 and 6,023.010 to Krimpenfort and Berns, U.S. Patent Nos.
5,612,205, 5,721,367, and 5,789,215 to Berns et &/, and U.S. Pateni No.
5,643,763 to Choi and Dunn, and GenPharm International U.S. Patent
Appiication Serial Nos. 07/574,748, filed August 29, 1890, 07/575,962, filed
August 31, 1990, 07/810,27¢, filed December 17, 1991, 07/853,408, filed
March 18, 1992, 07/904,068, filed June 23, 18982, 07/880,860, fiied
December 16, 1992, 08/053,131, filed April 26, 1993, 08/086,762, filed July
22, 1993, 08/155,301, filed November 18, 1993, 08/161,739, filed December
3, 1983, 08/165,699, filed December 10, 1993, 08/209,741, filed March &,
1894, the disclosures of which are hereby incorporated by reference. See
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1:125056650Q832-31:507 12119 1:2505755 1:1250554 4
Q832-4 1:50 6 10

WO 2007/077028 PCT/EP2006/012632

-25.

also European Patent No. 0 546 073 B1, international Patent Application
Nos. WO 82/03918, WO 82/22645, WO 892/22647, WO 82/22670, WO
83112227, WO 84/00568, WO 84/25585, WO 96/14436, WO 97/13852, and
WO 28/24884 and U1.S. Patent No. 5,881,175, the disclosures of which are
hereby incorporated by reference in their entirety. See further Taylor et af,
1892, Chen ef al., 1993, Tuaillon ef al,, 1993, Choi &f al,, 1993, Lonberg ef
al.,, (1994}, Taylor ef al, (1994), and Tuaillon ef al, (1895), Fishwild ef af.,
(1986}, the disclosures of which are hereby incorporated by reference in
their entirety. |

Kirin has alsc demonsirated the generation of human antibodies from mice
in which, through microcell fusion, large pieces of chromosomes, or entire
chromosomes, have been introduced. See European Patent Application
Nos. 773 288 and 843 861, the disclosures of which are hereby incorporated
by reference. Additionally, KM™- mice, which are the result of cross-
breeding of Kirin's Tc mice with Medarex's minilocus (Humab) mice have
been generated. These mice possess the HC transchromosome of the Kirin
mice and the kappa chain transgens of the Medarex mice (Ishida et al,
Cloning Stem Ceills, (2002) 4:81-102).

Human antibodies can also be derived by in vilro methods. Suitable
examples include, but are not fimited to, phage display (as commercialized
by Cambridge Antibody Technology, Morphosys, Dyax, Biosite/Medarex,
Xoma, Symphogen, Alexion (formerly Proliferon), Affimed) ribosome display
(as commercialized by Cambridge Antibody Technology), yeast display, and
the like.

Antibodies, as described herein, were prepared through the utilization of the

XENOMOUSE® technology, as described below. Such mice, then, are
capable of producing human immunoglobulin molecules and antibodies and
are deficient in the production of murine immunoglobulin molecuies and
antibodies. Technologies utilized for achieving the same are disclosed in
the patents, applications, and references disclosed in the background
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section herein. In particular, however, a preferred embediment of transgenic
production of mice and antibodies therefrom is disciosed in U.S. Patent
Application Serial No. 08/758,620, filed December 3, 1996 and International
Patent Application Nos. WO 98/24893, published June 11, 1998 and WO
00/76310, published December 21, 2000, the disclosures of which are
hereby incorporated by reference. See also Mendez et al. Nature Genetics
15:146-156 (1997), the disclosure of which is hereby incorporated by
reference.

Through the use of such technology, fully human monoclonal antibodies to a
variety of antigens have been produced. Essentially, XENOMOUSES lines
of mice are immunized with an antigen of interest (e.g. HER-3), lymphatic
cells {such as B-celis) are recovered from the mice that expressed
antibodies, and the recovered cell lines are fused with a myeloid-type cell
line to prepare immortal hybridoma cell lines. These hybridoma cell lines
are screened and selected to identify hybridoma cell lines that produced
antibodies specific to the antigen of interest. Provided herein are methods
for the production of multiple hybridoma cell lines that produce antibodies
specific to HER-3. Further, provided herein are characterization of the
antibodies produced by such cell lines, including nucleotide and amino acid
sequence analyses of the heavy and light chains of such antibodies.

In general, antibodies produced by the fused hybridomas were hurman IgG1
heavy chains with fully human kappa light chains. Antibodies described
herein possess human IgG4 heavy chains as well as IgG1 heavy chains.
Antibodies can aiso be of other human isotypes, inciuding IgG2 or lgG3.
The antibodies possessed high affinities, typically possessing a Kp of from
about 10°® through about 107 M or below, when measured by solid phase
and cell-based techniques.

Another aspect of the present invention relates to an isolated nucleic acid
molecuie encoding a binding protein of the invention. Within the context of
the present invention, the term ‘“isolated nucleic acid molecule”, as used
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herein, means a polynucieotide of genomic, cDNA, or synthetic origin or
some combination thereof, which by virtue of its arigin, the “isclated nucleic
acid melecule” (1) is not associated with all or a portion of a polynucleotide
in which the “isolated polynucleotide" is found in nature, (2) is operably
linked o a polynucleotide which it is not linked to in nature, or (3} does not
occur in nature as part of a larger sequence. Further, the term "nucleic acid
molecule”, as referred o herein, means a polymeric form of nucieofides of at
least 10 bases in length, either ribonuclectides or deoxynucieotides or a
modified form of either type of nucleotide, such as nucleotides with modified
or substituted sugar groups and the like. The term alsc includes single and
double stranded forms of DNA.

in a one embodiment of the present invention, a nucleic acid molecule of the
invention is operably linked 1o a conirol sequence. The term "control
sequence”, as used herein, refers to polynuclectide seguences that are
necessary to effect the expression and processing of coding sequences to
which they are ligated. The nature of such conirol seguences differs
depending upon the host crganism. in prokaryotes, such control sequences
generaily include promoters, ribosomal binding sites, and transcription
termination sequences. in eukaryotes, generally, such control sequences
include promoters and transcription termination sequences. In accordance
with the present invention, the term "control sequence” is intended to
include, at a minimum, all componenis whose presence is essential' for
expression and processing, and can also include additicnal components
whose presence is advantageous, for example, leader sequences and fusion
partner sequences. Furthermore, the term "operably linked", as used herein,
refers to positions of components sc described which are in a relationship
permitting them to function in their intended manner. Moreover, according to
the present invention, an expression control sequence operably linked to a
coding sequence is ligated in such a way that expression of the coding
sequence is achieved under conditions compatibie with the expression
control sequence.
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A further aspect of the present invention is a vector comprising a nucleic
acid molecule that encodes a binding protein of the invention. The nucleic
acid molecule can be operably linked to a control sequence. Furthermore,
the vector may additionaily contain a replication corigin or a selection marker
gene. Examples of vectors that may be used in accordance with the present
invention are e.g. plasmids, cosmids, phages, viruses, efc.

Another aspect of the present invention relates to a host cell ransformed
with a nucleic acid molecule or vector of the invention. Transformation could
be done by any known method for infroducing polynucieofides into a host
cell, including for exampie packaging the polynucleotide in a virus (or into a
viral vector) and transducing a host cell with the virus (or vector) or by
fransfection procedures kniown in the art, as exemplified by U.S. Patent Nos.
4,399,216, 4,912,040, 4,740,461, and 4,959,455, which patents are hereby
incorporated herein by reference. Particularly, methods for introducing
heterologous polynucieotides into mammalian celis are well known in the art
and include dextran-mediated transfection, calcium phosphate precipitation,
polybrene mediated transfection, protoplast fusion, electroporation,
encapsulation of the polynuclectide(s}) in liposomes, and direct
microinjection of the DNA into nuclei. Examples of host cells that may be
used according to the present invention are hybridomas eukaryolic cells
such as mammalian. cells, e.g. hamster, rabbit, rat, pig, mouse or other
animal cells; plant cells and fungal cells, e.g. corn, tobacco, Saccharomyces
cerevisiae, Pichia pastoris, prokaryotic cells such as E. coli; and other cells
used in the art for the production of antibodies. Especially mammalian cel
lines available as hosts for expression are well known in the art and include
many immorialized cell lines available from the American Type Culture
Collection (ATCC), including but not limited fo Chinese hamster ovary (CHO)
cells, Hela cells, baby hamster kidney (BHK) cells, monkey kidney cells
{COS), human hepatocelluiar carcinoma cells {e.g. Hep G2), and a number
of other cell lines.

Yet ancther aspect of the present invention is a pharmaceutical composition
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comprising as an active agent at least one binding protein of the invention
and pharmaceutically acceptable carriers, diluents and/or adjuvants. The
term “pharmaceutical composition”, as used herein, refers fo a chemical
compound or composition capable of inducing a desired therapeutic effect
when properly administered to a patient (The McGraw-Hill Dictionary of
Chemical Terms, Parker, 8., Ed., McGraw-Hill, San Francisco (1985),
incorporated herein by reference). In accordance with the present invention,
the potency of the pharmaceutical composition of the invention is based on the
binding of the at least one binding protein to HER-3. Preferably, this binding
leads to a reduction of the HER-3-mediated signal transduction.

Furthermore, the term “carriers”, when used herein, includes carriers,
excipients, or siabilizers that are nonfoxic to the cell or mammal being
exposed thereto at the dosages and concentrations employed. Often the
physiologically acceptable carrier is an aqueous pH buffered solution or a
liposome (a small vesicle composed of various types of lipids, phospholipids
and/or surfactants which is useful for delivery of a drug to a mammal).
Examples of physiologically acceptable carriers include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic
acid; low molecular weight (less than about 10 residues) polypeptides;
proteins such as serum albumin, gelatin, or immunoglobuiins; hydrophilic
polymers such as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides,
and other carbohydrates including glucose, mannose or dextrins; chelating
agents such as EDTA; sugar alcohols such as mannito! or sorbifol; sali-
forming counterions such as sodium; and/or nonionic surfactants such as
TWEEN™ polyethylene givcol (PEG), and PLURONICS™,

In 2 one embodiment of the present invention, the at least one binding
protein of the invention contained in the pharmaceutical composition is
coupled to an effector, such as calicheamicin, Auristatin-PE, a radioisotope
or a toxic chemotherapeutic agent such as geldanamycin and maytansine. In
particular, these binding protein conjugates are useful in targeting cells, e.g.
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cancer celis, expressing HER-3 for elimination.

Moreover, linking binding proteins of the invention {o radioisoiopes e.g.
provides advantages to tumor treatments. Unlike chemotherapy and other
forms of cancer treatment, radicimmunotherapy or the administration of a
radioisotope-binding protein combination directly targeis the cancer cells
with minimal damage o surrounding normal, healthy tissue. With this "magic
bullet”, the patient can be freated with much smaller quantities of
radioisolopes than cther forms of treatment available today. Preferred
radioisotopes include yttrium®™ (*°Y), indium™' ("in), "1, *mTc, radiosilver-
111, radiosilver-199, and Bismuth®. The linkage of radioisotopes o binding
proteins of the invention may e.g. be performed with conventional
bifunctional chelates. Since silver is monovalent, for radiosilver-111 and
radiosilver-198 linkage, suiphur-based linkers may be used (Hazra el al,
Cell Biophys. 24-25, 1-7 (1994)). Linkage of silver radioisofopes may involve
reducing the immunoglobulin with ascorbic acid. Furthermore, tiuxetan is an
MX-DTPA linker chelator attached to ibritumomab to form ibritumomab
tiuxetan {Zevalin) {(Witzig, T.E, Cancer Chemother. Pharmacol. 48 Suppl 1,
91-5 (2001). britumomab tiuxetan can react with radicisotypes such as
indium®" (""'in) or ®¥Y to form "in-ibritumomab tiuxetan and *°Y-ibritumomab

tiuxetan, respectively.

Furthermore, a binding protein of the invention, particularly when used to
treat cancer, may be conjugated with foxic chemaotherapeutic drugs such as
calicheamicin (Hamann ef al, Bioconjug. Chem. 13(1), 40-6 (2002},
geldanamycin {Mandler ef al.,, J. Nall. Cancer inst., 92(19), 1549-51 (2000))
and maytansine, for example, the maytansinoid drug, DM1 {Liu et al., Proc.
Natl. Acad. Sci. {.S.A. 93:8618-8623 (1996)). Different linkers that reiease
the drugs under acidic or reducing conditions or upon exposure to specific
proteases may be emploved with this technology. According to the present
invention, a binding protein of the invention may be conjugated as described
in the art.
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Auristatin-PE, e.g. is an antimicrotubule agent that is a structursl
modification of the marine, sheli-less mollusk peptide constiiuent dolastatin
10. Auristatin-PE has both anfi-tumor activity and anti-tumor vascular activity
(Otani ef al, Jpn. J. Cancer Res. 91(8), 837-44 (2000)). For example,
auristatin-PE inhibits cell growth and induces cell cycle arrest and apoptosis
in pancreatic cancer cell lines (Li ef &/, Int. J Mol Med. 3(6), 647-53
(1899)). Accordingly, to specifically target the anti-tumor aclivity and anti-
tumor vascular activities of auristatin-PE to particular fumors, auristatin-PE
may be conjugated to the binding protein of the invention.

in 2 one embodiment of the present invention, the pharmaceutical composition
comprises at least one further active agent. Examples for further active agents,
which may be used in accordance with the present invention, are antibodies or
low molecular weight inhibitors of other receptor protein kinases, such as
EGFR, HER-2, HER-4, IGFR-1, or c-met, receptor ligands such as vascular
endothelial factor (VEGF), cytotoxic agents, such as doxorubicin, cis-platin or
carboplatin, cvtokines or antineoplatic agents. Many antineoplastic agents are
presently known in the art. In one embodiment, the anfineoplastic agent is
selected from the group of therapeutic proteins including, but not limited to,
antibodies or immunomodulatory proteins. In another embodiment the anti-
neoplastic agent is selected from the group of small molecule inhibitors or
chemotherapeutic agents consisting of mitotic inhibitors, kinase inhibitors,
alkylating agents, anti-metabolites, intercalating antibiotics, growth factor
inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, histone
deacetylase inhibitors, anti-survival agents, biological response modifiers,
anti-hormones, e.g. anti-androgens, and anti-angiogenesis agents. When
the anti-necplastic agent is radiation, treatment can be achieved either with
an internal (brachytherapy BT) or external (external beam radiation therapy:
EBRT) source.

The pharmaceutical composition of the present invention is especially
suitable for the diagnosis, prevention or treatment of a hyperproliferative
disease. The hyperproliferative disease may be, e.g., associated with
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increased HER family signal transduction. Particularly, the disease can be
associated with increased HER-3 phosphoryiation and/or increased complex
formation between HER-3 and other members of the HER family and/or
increased Pl; kinase activity andfor increased c-jun terminal kinase activily
and/for AKT activity andfor increased ERKZ2 activity andlor PYK2 aclivity.
Preferably, the hyperproliferative disease is selected from the group
consisting of breast cancer, gastrointestinal cancer, pancreatic cancer,
prostate cancer, ovarian cancer, stomach cancer, endometrial cancer,
salivary gland cancer, lung cancer, kidney cancer, colon cancer, colorectal
cancer, thyroid cancer, bladder cancer, glioma, melanoma or other HER-3
exprassing or overexpressing cancers, and the formation of tumor metastases.

In accordance with the present invention, the term “prevention or treatment”,
when used herein, refers to both therapeutic treatment and prophviactic or
preventative measures, wherein the patient in need is to prevent or slow
down (lessen) the targeted pathologic condition or disorder. Those in need
of prevention or treatment include those already with the disorder as well as
those prone to have the disorder or those in whom the disorder is to be
prevented. The patient in need of prevention or treatment is 2 mammalian
patient, i.e. any animal classified as a mammal, including humans, domestic
and farm animals, and zoo, sports, or pet animals, such as dogs, cats, caftle,
horses, sheep, pigs, goals, rabbits, etc. Preferably, the patient in need of
treatment is & human patient,

According to the present invention, the pharmaceutical composition of the
invention may be formulated by mixing the active agent(s) with physiclogically
acceptable carriers, diluents and for adjuvants, and optionally other agents
that are usually incorporated into formulations to provide improved transfer,
delivery, tolerance, and the like. The pharmaceutical composition of the
invention may be formulated e.g. in the form of lophilized formulations,
aqueous solutions, dispersions or solid preparations, such as tablets, dragees
or capsuies. A multitude of appropriate formulations can be found in the
formulary known to all pharmaceutical chemisis: Remington’s
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Pharmaceutical Sciences (18" ed, Mack Publishing Company, Easton, PA
(1990)), particularly Chapter 87 by Block, Lawrence, therein. These
formulations include, for example, powders, pastes, ointments, jellies,
waxes, oils, lipids, lipid (cationic or anionic) containing vesicles (such as
Lipofectin™), DNA conjugates, anhydrous absorption pastes, oil-in-water
and water-in-oil emulsions, emulsions carbowax (polyethylene giycols of
various molecular weights), semi-solid gels, and semi-solfid mixtures
containing carbowax. Any of the foregoing mixtures may be appropriate in
freatments and therapies in accordance with the present invention, provided
that the aclive agent in the formulation is not inactivated by the formulation
and the formulation is physiologically compatible and fclerable with the route
of administration. See also Baldrick P., “Pharmaceutical excipient
development: the need for preclinical guidance.”, Regul. Toxicol. Pharmacol.
32(2), 210-218 (2000}, Wang W., "Lyophilization and development of solid
protein pharmaceuticals.”, Inf. J. Pharm. 203(1-2), 1-60 (2000); Charman
W.N., “Lipids, lipophilic drugs, and oral drug delivery-some emerging
concepts.”, J. FPharm. Sci. 89(8), 967-978 (2000);, Powell ef al,
*Compendium of excipients for parenteral formulations”, PDA J. Pharm. Sci.
Technol. 52, 238-311 (1998);, and the citations therein for additional
information related to formulations, excipients and carriers well known o
pharmaceuiical chemists.

Another aspect of the present invention pertains to the use of at least one
isolated binding protein of the invention, and optionaliy at least one other
active agent, e.g. at least one anti-neoplastic agent as described above, in
admixture with pharmaceutically acceptable carriers, diluents and/or
adjuvants, for the manufacture of a pharmaceutical composition for the
diagnosis, prevention or treatment of a hyperproliferative disease. Preferably,
the pharmaceutical composition is a pharmaceutical composition as described
above and the hyperproliferative disease is a hyperproliferative disease as

mentioned above.

Yet another aspect of the present invention is concemed with a method for
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diagnosing diseases or conditions assoclated with the expression of HER-3,
comprising contacting a sample with g binding protein -of the invention, and
detecling the presence of HER-3 in the sample. The sample may be a cell
that shows expression of HER-3, such as a tumor cell, a bloocd sample or
another suitable sample. In & preferred embodiment of the present invention,
the diseases or conditions associated with the expression of HER-3 are the
hyperproliferative diseases defined above.

According to the present invention, the method may, e.g., be used for the
detection of HER-3 antigen in a cell, for the determination of HER-3 antigen
concentration in patients suffering from a hyperproliferative disease as
mentioned above or for the sitaging of said hyperproliferative disease in a
patient. in order to stage the progression of a hyperproliferative disease in a
subject under study, or to characterize the response of the subject to &
course of therapy, a sample of bloed can, e.g., be taken from the subject and
the concentration of the HER-3 antigen present in the sample is determined.
The concentration so obtained is used io identify in which range of
concentrations the vaiue falls. The range so identified correlates with a stage
of progression or a stage of therapy identified in the various populations of
diagnosed subjects, thereby providing a stage in the subject under study. A
biopsy of the disease, e.g. cancer, tissue obtained from the patient may aiso
be used assess the amount of HER-3 antigen present. The amount of HER-
3 antigen present in the disease fissue may be assessed by
immunchistochemistry, ELISA or antibody arrays using HER3 antibodies of
the invention. Other parameters of diagnostic interest are the dimerization
state as well as the dimerization partners of the HER3 protein and the
activation state of it and its partners. Protein analytical methods to determine
those parameters are well known in the art and are among others western
blot and immunoprecipitation technigues, FACS analysis, chemical
crosslinking, bioluminescence resonance energy transfer (BRET),
fiuorescence resonance energy transfer (FRET) and the like (e.g. Price et al,
Methods in Molecular Biology, 218: 255-268 (2002) or the eTag technology
{(WO0503707, WO04091384, WO04011800).
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Furthermore, the present invention relates in another aspect to a method for
praventing or trealing diseases or conditions associated with the expression
of HER-3 in a patient, comprising adminisiering to a patient in need thereof
an effective amount of al least one binding protein of the invention.
Preferably, the diseases or conditions associated with the expression of
HMER-3 are the hyperproliferative diseases defined above. The patient in
need of prevention or treatment is a2 mammalian patient, i.e. any animal
classified as a mammal, including humans, domestic and farm animals, and
zoo, sporis, or pet animals, such as dogs, cals, cattle, horses, sheep, pigs,
goats, rabbits, e{c. Preferably, the patient in need is a human patient.

In a preferred embodiment of the present invention, the method for
preveniing or treating a hyperproliferative disease in a patient in need
thereof comprises administering to the patent an effective amount of at least
one binding protein of the invention and additionally at least one other aclive
agent, e.g.,, at least one antineoplastic agent as meniioned above.
Preferably, the method is for inhibiting abnormal cell growth, migration or

invasion.

In addition to classical modes of administration of potential binding protein
therapeutics, e.g. via the above mentioned formulations, newly developed
modalities of administration may also be useful according to the present
invention. For example, local administration of ™'-labeled monoclonal
antibody for treatment of primary brain tumors after surgical resection has
been reported. Additionally, direct stereotactic intracerebral injection of
monocional antibodies and their fragments is also being studied clinically
and pre-clinically. infracarotid hyperosmolar perfusion is an experimental
strategy to target primary brain malignancy with drug conjugated human
monocional antibodies.

Depending on the type and severity of the condition to be freated, about 1
uglkg to 15 mg/kg of the at least one binding protein of the inventicn may be
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administered io a patient in need thereof, e.g. by one or more separate
administrations or by continuous infusion. A typical daily dosage might range
from about 1 pg/kg to about 100 mg/kg or more, depending on the faciors
mentioned above. For repeated administrations over several days or longer,
depending on the condition o be ireated, the treatment is sustained untit a
desired suppression of disease symptoms occurs.

The dose of the at least one antineoplastic agent adminisiered depends on &
variety of factors. These are, for example, the nature of the agent, the tumor
type or the route of administration. It should be emphasized that the present
invention is not limited to any dose.

Finally, the present invention relates in a further aspect to & kit for the
diagnosis, prevention or treatment of hyperproliferative diseases associated
with HER-3 mediated signal transduction, comprising the at least one
binding protein and/or nucleic acid molecule and/or vector of the invention.
in addition, the kit of the invention can further comprise at least one other
active agent, e.g. at least one other antineoplastic agent as mentioned
above.

Further, the present inveniion shall be explained by the following Exampies
and the accompanying drawing figures.

EXAMPLES
The following examples, including the experiments conducted and results
achieved, are provided for illustrative purposes only and are not to be

construed as Himiting upon the present invention.

EXAMPLE 1: HER-3 antigen and celi line praparation

In the present study, recombinant HER-3 proteins were prepared. The
extraceliular domain of HER-3 (ECD) cDNA was cloned by polymerase chain
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Immunize ce were sacrificed and the lymph nodes were harve

5 pooled from each cohort. The lymphoid cells were dissociated by
grinding in DMEM to release the cells*from the tissues, and the cells were
suspended in DMEM. The cells were counted, and 0.9 ml DMEM per 100
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suspension containing up to 108 positive cells (or up to 2x109 total cells)

¥7e Igperkani bk SIS BAaking Werbed WBRMEN. The

total eftluent was collected as the CD90-negative fraction (most of these
cells were expected to be B cells). 15 The fusion was performed by mixing

vashad eriisbed B celis tamatbave Fod TAGE U RIBGBYRIDMa (SEQ 1D
@%@8.653 cells purchased from ATCC (Cat. No. CRL 1580)
a

et al, J. Immunol. 123, 1979, 1548-1550) at a ratio of 1:1. The
cell mixture was gently pelleted by centrifugation at 800 g. After

Reverse primer: E _ 7
5-GCICTAGATTAATGATGATGATGATGATGTTGTCCTAAA
CAGTCTTG-3" (SEQ ID NO: 234)

The PCR product was digested with BamH1 and Xbal and ligated inio
pcDNA3 (invitrogen) digested with BamH1 and Xbal. Plasmids were
transfected into HEK293 cells using a CaPQO, method. The HER-3-HIS
fusion protein was purified from harvested conditioned media via Ni-NTA
affinity chromatography.

Ratl HER-3 celis were generated by retroviral gene transfer. Briefly, GP+E
86 celis (3x10°) were seeded on a 60 mm culture disc and transfected with 2
pg/mi pIXSN vector or pIXSN-HER-3 cDNA (C. Wallasch, PhD Thesis, Max~
Planck Insitute of Biochemistry, Martinsried, Germany) using the calcium
phosphate method. After 24h medium was replaced by fresh medium and
the GP+E 86 celis were incubated for 4-8 hrs. Subconfluent Rati cells
(2x10° cells per 6 cm dish) were then incubated with supernatanis of GP+E
86 celis releasing high titer pLXSN or pLXSN-HER-3, p virus (>1 X 106
G418 c.fu./mi; m.oi. of 10) for 4-12 h in the presence of Polybrene (4
mg/mi; Aldrich). After changing the medium, selection of Ratl cells with G418
was started. Usually, stable clones were picked after selection for 21 days.

EXAMPLE 2: HER-3 expression in human cancer cell lines
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incubated for 15to 30 min at 37 10 C, and then centrifu ged at 400
TP BRe 2ShsThde Yénity F8sa3FuKbearol SRR JnivRk E‘}f”“d Botion

Hhddomaceaieaion Mediver HylsdeonmCuinredvedione stemeniednd
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n day one- e mediu

grow. m was remove and’the cells

Ve reae-f \Amﬁ(ﬁ@ib}meef&ﬁbﬁm RiHeE kR PEESISaaNsIA0R Were
‘mﬁmée antieadieri i BHd IArRAATY dindayssobautivies WIM@EACS buffer

en| erna fr the cghort #1 mlce ohort

f#@ﬁ%gn%eﬁ smn%ﬁl‘a; gZ) f(ﬁr.l - -spe e Ve Tesuilts

a:ﬁtmmdmwas b deebbyptEtes AhadindaiRndiéal erprasrrd iIHF_a?S@FE@D of

M LpIRteEsareening against an irrelevant his-tagged 25 protein by

ELISA using goat anti-hulgGFc-HRP (Caltag Inc., Cat. No. H10507, using

concentration was 1:2000 dilution) to detect human IgG binding to HER-3

ECD |mmob|I|zed on ELISA plates. The old culture supernatants from the

it _ eIIs based on primary screen were

STHC : - FRbitoma cells were 30 suspended with

fresh hybridoma culture medium and were transferred to 24- well plates.

Al AEiRys W'&Eﬁeme‘é%%%é%%&’%@ dgadyes FSELARIIY 1 and

confirmation screen. In the secondary confirmation screen for HER-3
SpieifelRIHIARMEER AR SHIES, Feosindad et rer 2agD antigen.
Sﬁmmﬁswemﬁﬁm@dd@eEetsmmmtmsetsdeﬁ/dmeeﬁvemnandwaliy
goat anti-hul c-HRP (ga'tag Inc,, Cat. No. H10507, USIN%%
ememme%ae*‘f@z&m dmﬂ%nﬁsmﬂméﬁe aftiAL ShatN GBS EHES:

gaand-hlgkappastdp (éﬁrtfb%é'ﬁ%%QWM%a%ﬁW% ZREAPRLRN via

human kappa 5light chain detection. There were 91 fully human

[feiragpR e fas dhyartirhotiéhiatahyBlimes th sBR isigeirtatas SO wi

fremRehss #5. K RAMBbip4 Selection of candidate antibodies by
FMAT/FACS ioAfter 14 days of culture, hybridoma supernatants from the

cohort #3 and #4 (fusion #3 and #4) were screened for HER-3-specific
monadbodl Aht{6dE Gy Fvge), thensipahiany soisehiomyeizionith 10 pg of
supernatants at 1:10 final dilution were incubated with Rat1-Her3 cells
expressing human I-IER-3 and 400 ng/ml Cy5-conjugated Goat F(ab')2
anti-human IgG, Fc-specific 15 antibody (Jackson ImmunoResearch, Cat.
No. 109-176-098) at room temperature for 6 hr. The binding of antibodies
and detection antibodies complex to cells were measured by FMAT

(Applied Biosystems). Nonspecific binding of antibodies to the cells was
Aeterminad hy their hindina to narental Rat1 calle A total of 420
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30 binding of antibodies to the cells were detected by 2.5 pgiml
Cy5-conjugated Goat F(ab')2 anti-human IgG, Fe-specific antibody
I =176-098) and 5 pg/ml PE-conjugated Goat F(ab') I n
“(kaég’bﬁa%s)%g]zcgiﬁc antibody (SB# 2063-09). After removing the%f%t?é%ph%%%uﬁn
antibodies by washing with PBS, the - 47 - cells were fixed by cytofix
(BD# 51-2090KZ) at 1:4 dilution and &Rdlyzed by FACSCalibur.
EXAMPLE 7: Selection of hybridomas for cloning 5 Antibodies frorg

EBHBrts Faka BHEIR S48URSH or hybiidoEtidnie B4sea BiPsheciffigma.
OuklFR; TNFp e ERUEECTIR) bR aRtHIE Bed iRldnd Hatng wigritier, g

recombinant extra-cellular domains available from, for example R&D
Blosterhs:aRd MAEEILALEHEHallSis(ovhuith 1l orzenlisnigd (Sigma,
@@M@ﬁ?,ﬂ@ﬂ'@‘@{%@&eﬁﬁé@&&)gsmﬁ% gmﬁbbéstimg:sf@a&ﬁ O ug of
scent intensity in stainin 3 I S over
LR TOET Bl G ESS oA DT 41 5 RN R ina GrgFS et
sejlecied fmrambinhdiy! Dnyitng Hikcifieh S0 pladitegn Eeitibddiet Werwith 100

f HEBhESDpainr with 10
A A TS O S R AR T o i

entedganthesSir S RRBEriowiasibnaBiligscrdde fokantbtmies Withice were

! ey the L2 domaim ot HER A (
Pt s Mt e v bipfee! and
Sedlona ctiesroRarasTRALRA46r38f DiRgityof Bty iarste made through

Wﬁgﬁmlﬁh@@éd%ﬁo%@ﬁﬁ@iﬁin@#ﬂ% iQ%Fﬂ%&@ﬁ%ﬁ%é&%ﬂYon day 19
SKBR-3 cellﬁ\gere ha_%ested, Washg%;?ngc ture medium, pelleted via

riﬁﬁﬁﬂ?g REFesl 85%&’@(?@00 dium. Resuspended cells

were aliquoted into 96- 25 well plates. The plates were centrifuged to

Bt el TROANBPTRSY SALSHBIDIEONA SUREI AL UEke et

added at 25p1/well a d for 1 hr on ice to allow antibo bindlng.
EHEERPBT WaD Whn &R Julid-apiit IR RD AR EREmBUlRitES T8 SMRBS)
_&@Hﬁ@é’dﬂfﬁt g %@Q?Qﬂf’ie‘ﬁﬂmh Y ﬁﬁimr@dg@@ cwcﬁfait@,d ; allcén"ﬁ%%eh»ﬂ ﬁﬁiﬁ‘ btegsts
Incupa r ar. Cells were edq.in, , , pe .
P e PR PR e e, SR Ve

AHEE mnad §0ap artipERGraipbaspo o siitariiustyvers @ity /Ml B32 cells in

| iok SpEND xS oo aRDaTTRRRN BRR pleloh fice.
céntrifugation and the supernatant - 43 - removed.F%ft% pl of a solution of

rHbBiBeNERL St g AL bRAFo WS 8 MikB dlPa B35g ARl il mrreearfree
ﬂP%H%m&@ddﬁ&agﬁ iR Wia Phiee dei10Mip. @g@@sp@er@zw&a&om
[ 0 B elleted by centrifugati ernatant removed.

o S SRR R o RS SRR e free
ERES, BestikERGtaritfbodied MdjurBtosethbinding & p@rpgulinssiphat final

athosetharhad lgwest Y ISP RSN FORLO 5 At

ggﬁé’f dilutions fro%hql 1%, 0 %%%h%%fé@jr@%ml of agﬁcﬁ%?&%ﬁgﬁ rg)gb%ég%’
(0B} ordhe AN dPOIGTHIBR-FnAbd Uid4 hveaXesediniegdtiveice were

SORRIEE G EIGa NP IR rels ANerg0s A0 38, 42 and 45 for
10heregulin-alphd polyclonal antibody alone and rabbit Cy5-labele
Hvig-goetosslyRishi et ous 8 BRECTRE Y it dn \Dgshersi e pdnamere
ﬁa@aﬁimﬁy@wo%mn@tﬁ}i\@iww@@m@ew w;fanﬁfﬂfyf/éﬂé?%§ fourth
sing, I-IER-3 ressing cell lines. is Relative, ranking.for affinjty. was
By T ARG HER SCesL e o ssh LBeb e Reey
plotting versus data from limiting antigen ELISA as follows.
gg@gﬁg@gpgrgmig&n@ggg{cb?qﬁgpdy concentrations using high
antigen SIng an method, supematants for concentration
of antigen specific antibody were normalized. Using two anti-HER-3
amanhgd Lentibadieom gotibodd diibrown than casrkiati drdity ait@ehimized

parallel, a standard curve was generated and the amount of antigen
specific antibody in the test



25 hybridoma supernatants from cohorts 3 and 4 were compared to the
standard. In this way, the concentration of human HERS3 IgG antibody in
ol ngpfrdfggoma culture was estimated. Neutravidin plates were made b
coating neutravidin @ 8 pg/ml in 30 1XPBS/0.05% sodium aZidd B ee/v1ze3z
Costar 3368 medium binding plates at 50 ul/well with overnight incubation
at 4 C. The next day the plates were Bfbeked with 1XPBS/1% skim milk.
Photobiotinylated his-tagged-HER-3 ECD @ 500 ng/ml in 1XPBS/1% skim
Mikaidsuselnaite the re demritimed4sy- PLARYS byahatbdbRg J0ECDquorin,
om temperature. Hybridoma supernatant, serially diluted 1:2.5 from a
LERisGRHTOR B B3R ReRHIBHSH pP I e RERSTTIg R fiom the

k0380 g de, 95 medastalsSpinvell Tantkdhendnsubates fids0alue is
ours at room temperature. Serially dilutjons were, used tQ.ensure
Uik RE Ol Srariaat TRRB.Ah R a4 4nbe 5P RBc gy o'
Nexttoh backpdanyddcibetisionmntibedpiayeatthatitvanben, 1§@ EcddRP abd0be
2TaTheelWTa %%%@p@g&ggg% wagasdedyat 50 ul/well. After 1 hour at
room temperature, the plates were again washed 5 times with water and
501.th of one-component TMB substrate were added to io each well. The
reaction was stopped after 30 minutes by the addition of 50 pl of 1M
hydrochloric acid to each well and the plates were read at wavelength
450nm. A standard curve was generated from the two 1gG1 HER-3 mAbs
from cohort 1, serially diluted at 1:2 from 1000 ng/ml to 0.06 rig/ml and
assessed in ELISA using the above protocol. For each unknown, 150D
readings in the linear range of the assay were used to estimate the
concentration of human HER-3 IgG in each sample. The limited antigen
analysis is a method that affinity ranks the antigen- specific antibodies
prepared in B-cell culture supernatants relative to all 20 other
antigen-specific antibodies. In the presence of a very low coating of
antigen, only the highest affinity antibodies should be able to bind to any
detectable level at equilibrium. (See, e.g., PCT Publication
W0/03048730A2 entitled "IDENTIFICATION OF HIGH AFFINITY
MOLECULES BY LIMITED DILUTION SCREENING" published on June
12, 2003), In this instance, two 25mAbs from cohort 1, both of known
concentration and known KD, were used as benchmarks in the assay.
Neutravidin plates were made by coating neutravidin at 8 ug/m1 in
1XPBS/0.05% sodium azide on Costar 3368 medium binding plates at 50
30 ul/well with overnight incubation at 4 C. The next day the plates were
blocked with 1XPBS/1% skim milk. Biotinylated his-tagged-HER-3 ECD
(50 pl/well) was bound to 96-well neutravidin plates at five
concentrations: 125, 62.5, 31.2, 15.6, and 7.8 ng/m1 in 1XPBS/1% skim
milk for 1 hour at room - 50 - temperature. Each plate was washed 5
times with water. Hybridoma supernatants diluted 1:31 in 1XPBS/1%skim
milk/0.05% azide were added at 50 ul/well. After 20 hours incubation at
room temperature on a shaker, the plates were again washed 5 times with
dH20. Next, a secondary 5 detection antibody, goat anti human IgG Fc
HRP (Horsh Radish Peroxidase) at 400 ng/ml in 1XPBS/1%skim milk was
added at 50 pl/well. After 1 hour at room temperature, the plates were
again washed 5 times with dH20 and 504 of one-component TMB
substrate were added to each well. The reaction was stopped after 30
minutes by the addition of 504 of 1M 10 hydrochloric acid to each well and
the plates were read at wavelength 450nm. OD readings from an antigen
concentration that yielded OD values in the linear range were used in for
data analysis. Plotting the high antigen data, which comparatively
estimates specific 15 antibody concentration (see above for details),
versus the limited antigen OD illustrated the relatively higher affinity
antibodies, e.g., those that bound had higher OD in the limited antigen
assay while having lower amounts of IgG HER-3 antibody in the
supernatant. 20Hybridomas from cohorts 3 and 4 for the 33 best
performing antibodies in
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these sets of assays were advanced to cloning by limiting dilution

hybridoma plating.

wWORBA RN

crossreactivity with endogenous rat epitopes) (Fig. 2) .

Alternatively, FACS analysis of HER-3 expression of
and 25Ratl/HER-3 cells showed similar results

In detaT@%‘Hgmnﬁsz

cells were harvested with 10 mM EDTA in PBS, washed once with FAGS
buffer (PBS, 3 % FCS, 0.4 % azide)'ér’id'seeded on a 96-well 30 round
bottom plate. The cells were spun for 3 min at 1000 rpm to remove
supernatant and then resuspendeﬁ%i—l&tﬁe specific HER-family
antibodies (3 pg/m1). Cell suspensions were incubated on ice for 45 min,

washed twice with FACS buff

(100 pl/well) - 51 - donkey-af

and _;

ed with secondary antibody
ackson Immunoresearch,

PA) diluted 1:50 in FAGS buffer. The ceII suspensmns were incubated on
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structiral infERIgHpN related 10 angibgshies prep
the inventionpggppqvided. In order t Zmmlyze 10 structur@1@mntlbod|es
produced in g@Pfrgance with the psesgmt invention, genessmgoding the
heavy and lighg4B&in fragments weyé@mplified jout of the péfiicular

hybridoma. Segdehcing was accomgidhed as follows: THEH and VL
transgripts we&@ahplified from ind&Rf&I hybridoma clode8Xb in 96 well
plate using rév#428 transcriptase pdligitbrase chain reaclHPIRTPCR)
Poly(A)+- mFﬁ@ﬁ&ZﬂQq isalated from §ﬁﬁm><|mafp y 2x105 }&ﬁﬂldoma cells
using a.Fast- Thek kit (In\/ fmm:\n\ B.‘éﬁr PCR re@actions \/\/1?:5 run for.each

Hybnj@ma hn/"\(;;'\r Ilnhf chai hain

T ho NIACE f\nnCh:r\ WA =~ Qf rA& DCD it wac niead faor 20
y LAY \(Il_\v VII\.;VI.\.;FI T Lz;? ﬁ)ﬁ\\ﬁb T UTUTITXIrvWwwAo UoLvuTur -\
amplitieati gen-Catalog N 210212 nr-thecoupled-room

temperature-PCR reactions, cDNAs were synthesized with blend of room
IESRPELALIE BHZURES AP MRCHiERN §ﬁ(§b§} IRRdfsing, ASe8SRim from
sequence specific prlmer corresponded to G-K; or to a consensus of the
@mm@ﬂh HenaYgesrisrikey e ttaisunih ydsAfeFarsingl ReBOHER-3
I
rgé eE?%lor 15 @L\@’ é%ﬁﬁg@’}”&h @%‘i&%ﬁ?&%@&@ﬁ?&% d&h%e

specificity and sensitivity. Each PC on use

L!#%%f ?6&@@‘@ pRiFERS{HiRE rsRpmietitiedirar (ageienanthduesaesent
ﬁﬁ@%@ﬂ?&ﬁ eblyEhanderK ayailapienat s, \dease Wehsie of serum samples.
(http://vbase.mrccpe.cam.ac.uk/). 30 PCR reactions were run at 94 C for
15 min, initial hot start followed by 40 cycles of 94C for 30 sec
(denaturation), 60C for 30 sec (annealing) and 72 C for 1 min (elongation).
- 52 - PCR products were purified and directly sequenced using forward
and reverse PCR primers using the ABI PRISM BigDye terminator cycle
sequencing ready reaction Kit (Perkin Elmer). Both strands were
sequenced using Prism dye-terminator sequencing kits and an ABI 377
sequencing 5machine. Sequence analysis Analyses of human V heavy
and V kappa cDNA sequences of the HER3 io antibodies were
accomplished by aligning the HER-3 sequences with human germline V
heavy and V kappa sequences using Abgenix in-house software (5AS).
The software identified the usage of the V gene, the D gene and the J
gene as well as nucleotide insertions at the recombination junctions and
somatic mutations. Amino acid sequences were also generated in silico to
15 identify somatic mutations. Similar results could be obtained with
commercially available sequence analysis software and publicly available
information on the sequence of human V, D, and J genes, e.g., Vbase
(http://vbase.mrc-cpe.cam.ac.uk/). 20Molecular cloning of mAb U1-59



Total RNA was extracted from the tissue culture well containing multiple
hybridomas lineages, including the hybridoma lineage secreting antibody

i

%&%avy chain variable region was amplified using 5
specific primers, with 3'-C-gamma primer. A major ban

P

C

amplified using a VH4 primer, no other bands were visible. The VH4-34
gamma fragment was cloned into pEBRA expression vector in frame with

a human gamma 1 constant region gene. 30An IgM heavy chain variable

region was amplified using 5' VI-] fams fic primers with 3' mu

EAERE
AVAE D7

G

‘-leader VH 25
dT/EP2066/012632
was

constant region primer. A major band was amplified using VH2 primer, no

other bands were visible. The VH2-5
expression vector in frame with &+

V kappa chains were amplified and sequenced. Four kappa chain
RT-PCR products were identified. The products were sequenced and after

Nt was cloned into pPCDNA
stant - 53 - region gene.

sequence anglysis via rsitico ”ﬂﬁi'ﬁdﬁl%}’ ontytr priglﬁlrjn had
op¢fyEeading frareniT hesg ey fonGHGIAL EPPa, U WETE o
Mo g Ei
out of the 5 oligétieian UL §0W idoma Wel Adentfied Rased @ao 2}
gene usage as (I} ¥R1IAS-IKE (2) VKT AgD-JK3 andyg) B3rJKI A
V-kappeswere CIoNgg{itq pCORA expressipn vector ingframe with g
human kappa;Tighii elzgin constgnt region ggne. 1P Trangfections: E4ch
heavy chain was Fajgsfeqted Wih eagh of §ge Kagpa chains in tranggent
transfggtions {0 q.58gl 01 © hegvy chain/kgppa Tight cRain pajrs. The
transfection of the gaggma champ with|the Ag0 kappa Clhain gave popr 15
antibody expressipmgvhiie No gntibodly Wagssecre¢ted qr detefted vehen
the] AZ@4@appa Chagizwas co-trgnsfecfed with the/mu chain. A total=f thrge
lgG sups andtwe-igMgsups wege availablegor HER-3 lynding assay.
Chain VH ConstanORIF Heagy VHA-34 3-20 JH2 GGamma 9
Q832-4 | 1:250 6 8 5 5
1:1250 ) 5 4 4
1:50 11 11 17 13
Q832-5 | _ 1:250 10 9 7 6
1:1250 8 8 5 4
1:50 7 11 15 14
Q832-6 1:250 7 7 7 6
1:1250 5 6 6 4
1:50 8 11 7 15
Qg3o.7 1250 3] 7 S 5
1:1250 S 5 4 4
1:50 7 8 11 20
Qe32-8 | 1:250 6 6 7 8
1:1250 S S 5 4
1:50 7 12 15 16
Q832-9 | 1:250 6 8 6 5
1:1250 6 3) 4 4
1:50 8 13 34 38
Q832-10 | _ 1:250 6 8 9 8
1:1250 & 6 5 4




yes yes Heavy VH2-5 D6-6 JH4b Mu Light A3 JK2 Kappa yes yes Light
A20 JK3 Kappa Light B3 JK1 Kappa yes Light
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TABLE 3

Coheort #4, XMG4

After 8 ini. After 12 ini.
Mouse | Sample
iD ditlution | Pos cells | neg cells | pos cells | neg cells
GeoMean|GeoMean| GeoMean | GeoMean

1:50 4 6 91 44

(B56-1 | 1:250 4 5 32 18

1:1250 4 4 18 10

1:50 4 8 148 54

Q856-2 | 1.250 4 5 89 23
1:1250 4 4 42 9

1:50 4 5 72 14

Q856-3 | 1:250 4 4 28 6
1:1250 4 4 i8 4

1:50 4 5 1 49

Q856-4 | 1:250 4 5 10 17
1:1250 4 4 8 7

1:50 4 4 74 20

Q856-5| 1:250 4 4 30 14
1:1250 4 4 16 6

1:50 4 5 86 21

Q856-6 | 1:250 4 4 32 10
1:1250 4 4 16 5

1:50 5 6 74 32

Q856-7 | 1:250 4 5 32 14
1:1250 4 4 16 6

1:50 4 5 106 14

856-8 | 1:250 4 4 45 6
1:1250 4 4 22 4

1:50 5 6 53 22

Q856-8 | 1:250 4 4 17 11
1:1250 4 4 11 5

1:50 4 5 72 53

A856-10] 1:250 4 4 26 17
1:1250 4 4 15 7
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“%@L her VHNK combinations gave fluorescence S|gna£j /b 20%},

A27 JK3 Kappa NO 20Binding activity to HER-3+ cell lines was detected
in FACS with the 1IgG1 mADb consisting of the VH4-34 and the B3 kappa
groun in FACS using HER-3+ cell lines. 25Binding compe tion op'2632
the anti-HER-3 antibodies Multiplexed competitive antibody binning was
performed as published in Jia et al. 34thmunol Methods, 288, 91-98

2004 to assess clusters of HER-3 antibodies that competed for binding
At bE Reopyery ehidsanphooviss, B-Cell isolations, fusions and

%@gg@?ggzgm@m@@mzssz 54 - from cohort 1 clustered into 5
bins based on competition for binding. Bin#1 Bin#2 Bin#3 81 n#4 Bin#5

U1-42 U1-48 U1-52 U1-38 U1-45 U1-44 U1-50
immunized mice were sacrificed and the lymph nodes were harvested and

pooled from each cohort. The lymphoid cells were dissociated by grinding in
DMEM to release the cells from the tissues, and the cells were suspended in
DMEM. The cells were counted, and 0.9 mi DMEM per 100 million
lymphocyles was added fo the cell pellet to resuspend the cells gently but
completely. Using 100 ul of CDA0+ magnetic beads per 100 million cells, the
cells were labeled by incubating the cells with the magnetic beads at 4 °C for
15 min. The magneticaliy-labeled cell suspension containing up to 10°
positive cells (or up to 2x10° total cells) was loaded onto a LS+ column and
the column washed with DMEM. The fotal effluent was collected as the
CD80-negative fraction {most of these cells were expected to be B cells).

The fusion was performed by mixing washed enriched B celis from above
and nonsecretory myeloma P3X63Ag8.653 celis purchased from ATCC (Cat.
No. CRL 1580) (Keamney et al, J. Immunoi. 123, 1879, 1548-1550) at a ratio
of 1:1. The cell mixture was gently pelleted by centrifugation at 800 g. After
complete removal of the supernatant, the cells were treated with 2 to 4 mi of
pronase solution (CalBiochem, Cat. No. 53702; 0.5 mg/mi in PBS) for no
more than 2 min. Then 3 to 5 mi of FBS was added to stop the enzyme
activity and the suspension was adjusted to 40 ml fotal volume using electro
cell fusion solution, ECFS (0.3 M sucrose, Sigma, Cat. No. §7903, 0.1 mM
magnesium acetate, Sigma, Cat. No. M2545, 0.1 mM calcium acetate,
Sigma, Cat. No. C4705). The supernatant was removed after centrifugation
and the cells were resuspended in 40 m! ECFS. This wash step was
repeated and the cells again were resuspended in ECFS to a concentration
of 2x10° cells/m. |

Flectro-cell fusion was performed using a fusion generator, model
ECM2001, Genetronic, inc., San Diego, CA. The fusion chamber size used
was 2.0 mi, using the following instrument settings: Alignmeni condition:
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U1-39 U1-40 U1-62 U1-51 U1-41 Ul1l-46 U1-43U1-47 U1-49 U1l-61
Ul-58 U1-53 U1-55

WO 2007077028 PCT/EPZO06/012632
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voltage: 50 V, time: 50 sec; membrane breaking at: voltage: 3000V, time: 30
psec; post-fusion holding time: 3 sec.

After ECF, the cell suspensions were carefully removed from the fusion
chamber under sterile conditions and transferred into a sterile tube
containing the same volume of Hybridoma Culture Medium (DMEM (JRH
Biosciences), 15 % FBS (Hyclone), supplemented with L-glutamine,
pénfstrep, OPI (oxaloacetate, pyruvate, bovine insulin) (all from Sigma) and
IL-6 (Boehringer Mannheim). The cells were incubated for 15 to 30 min at 37
°c., and then cenirffuged at 400 g for five min. The cells were gently
resuspended in a small volume of Hybridoma Selection Medium {Hybridoma
Culture Medium supplemented with 0.5x HA (Sigma, Cat. No. A86686)), and
the volume was adjusted appropriately with more Hybridoma Selection
Medium, based on a final plating of 5x10° B celis total per 96-well plate and
200 ui per well. The cells were mixed gently and pipetted into 96-well plates
and aflowed to grow. On day 7 or 10, one-half the medium was removed,
and the cells were re-fed with Hybridoma Selection Medium.

EXAMPLE 5: Selection of candidate antibodies by ELISA

After 14 days of culture, primary screening of hybridoma supernatants from
the cohort #1 (mice in cohort one were split arbitrarily into fusion #1 and #2)
for HER-3-specific antibodies was performed by ELISA using purified his-
tagged HER-3 ECD and counter-screening against an irrelevant his-tagged
protein by ELISA using goat anti-hulgGFc-HRP (Caftag Inc., Cat. No.
H10507, using concentration was 1:2000 dilution) to detect human IgG
binding to HER-3 ECD immobilized on ELISA plates. The old culture
supernatants from the positive hybridoma cells growth wells based on
primary screen were removed and the HER-3 positive hybridoma cells were
suspended with fresh hybridoma culture medium and were transferred to 24-
well plates. After 2 days in culture, these supernatants were ready for a
secondary confirmation screen. In the secondary confirmation screen for
HER-3 specific fully human IgGk antibodies, the positives in the first
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Epitope characterization of anti-HER-3 antibodies 5 The epitopes of
human anti-HER-3 antibodies of the invention were characterized. First a
ysis of the reduced, denatured HER-3-His tagg ified
“%%Iﬁ@ﬁécﬁ@% showed absence of binding by the anti-HER-3 %{%ﬁ@g&?gg/mzﬁsz
tested (U1-59, U1-61, U1-41, U1-46, U1-53, U1-43, Ul1-44, Ul- 10 47,
U1-52, U1-40, U1-49)) demonstratin"gd‘t%ét all had epitopes sensitive to
reduction of disulfide bonds, s%%sting that all had discontinuous

%%@.Wﬁet@mi% %‘nﬁ’ﬁﬂeﬁ"% el deincive iankbodies:
HER-3ntidtetplsFpy-RBinCetiag VacioWshusmn-adHER B elyneericentration

I VIS f HER- -cellul ini
BaF e PR D Sl e el T P e
tkephatdystdifeditbrddiiaiacayeieqn 3tahd\na i figdlad- b dimgndonksinpa
i oran( B4l S e RIS S damA etk TREAUFFEFIEIRI3 specific
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- 56 - The location of the binding domains in the extracellular part of
HER-3 that are recognized by the human anti-HER-3 mAbs of the
inventi re summarized in Table 4. The epitope domain mapping results
Wl\%ezr%epb ]}c/?jﬁgzsstent with results from antibody competition bindi%p’lg%']n%%gﬂ%%}z
bins, with antibodies that cross-competed each other for binding to
1-1ER-3 also mapping to the same dérains on HER-3 (Fig. 3). TABLE 4
A summary of mADb's bindin%domain based on ELISA assay results mAb

Ref xRt Bneg dontainmAB A B ReSRYRY dohthmluticsevdegalyzed by -
Nab2cHiileNo L2 U1-7 No L2 U1-41 No L2

EXAMPLE 7: Selection of hvbridomas for cloning

Antibodies from cohorts 1 and 2 were selected for hybridoma cloning based
on specificity for HER-3 over HER1 (EGFR), HER-2 and HER-4 in ELISA
using purified recombinant extra-cellular domains available from, for
example R&D Biosystems, and FACS-based analysis of human tumor cell
lines expressing different HER family memberrs, and a » B-time increaSe in
mean fluorescent intensity in FACS staining for HER-3 positive cells over
background. Based on these criteria, a total of 23 hybridoma lines were
selected for cloning by limiting dilution cell plating.

Antibodies from cohoris 3 and 4 were selected for hybridoma cloning based
on specificity for HER-3 over HER-1 (EGFR), HER-2 and HER-4 plus three
other criteria. The first criterion was an ELISA screen for antibodies with
epitopes contained within the L2 domain of HER-3 (see Example “Structural
Analysis of anii-HER-3 Antibodies in the Invention).

The second criterion was neuiralization of binding of biotinylated hereguiin-
alpha to HER-3 expressing cells in a FACS based assay. SKBR-3 cells were
harvested, washed in culiure medium, pelleted via centrifugation and
resuspended in culture medium. Resuspended cells were aliquoted into 96-
well plates. The plates were centrifuged fo pellet the cells. Test antibodies
in exhaust hybridoma supernatants were added at 25ul/iwell and incubated
for 1 hr on ice to allow antibody binding. Fifty yl of a 10 nM heregulin-aipha
(R&D Biosystems, Minneapolis, MN) solution was added to each well for a
final concentration of 5 nM and incubated on ice for 1.5 hr. Cells were
washed in 150 pi PBS, peileted by centrifugation and the supernatant
removed. Cells were resuspended in 50 pl of goat anti-HRG-alpha
polycional antibedy at 10 pg/ml and incubated for 45 min of ice. Cells were
washed in 200 pl PBS, peileted by centrifugation and the supernatant
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removed. Fifty ul of a solution of rabbit Cy5-labaled anti-goat polyclonal
antibody at 5 pg/mi plus 7AAD at 10 pg/mi was added and incubated on ice
for 15 min. Ceils were washed in 200 ul PBS, pelleted by centrifugation and
the supernatant removed. The cells were resuspended in 100 ui of FACS
buffer and read in the FACS. Test HER-3 antibodies that reduced binding
of heregulin-alpha were those that had lowest fluorescence intensity. As
positive conirols, 1:5 serial dilutions from 10,000 ng/ml fo 16 ng/mi of a
mouse HER-3 mAb (105.5) or the human IgG1 HER-3 mAb, U1-49 was
used. Negative controls were heregulin-alpha alone, cells alone, goat anti-
heregulin-aipha polyclonal antibody alone and rabbit Cy5-labeled anti-goat

polyclonal antibody alone.

The third criterion was relative ranking for affinity and/or higher relative
mean fluorescence intensity in FACS using HER-3 expressing cell lines.
Relative ranking for affinity was performed by normalizing HER-3-specific
antibody concentrations and plotting versus data from limiting antigen ELISA
as follows.

Normalization of antigen specific antibody concenirations using high anfigen
ELISA

Using an ELISA method, supernatants for conceniration of antigen specific
antibody were normalized. Using two anti-HER-3 human IgG1 aniibodies
from cohort 1 of known concentration titrated in parallel, a standard curve
was generated and the amount of antigen specific antibody in the test
hybridoma supernatants from cohoris 3 and 4 were compared fo the
standard. In this way, the concentration of human HER3 lgG antibody in
each hybridoma culture was estimated.

- Neutravidin plates were made by coating neutravidin @ 8 pg/ml in

1XPBS/0.05% sodium azide on Costar 3368 medium binding plates at 50
ulfwell with overnight incubation at 4° C. The next day the plates were
blocked with 1XPBS/1% skim milk, Photobiotinylated his-tagged-HER-3
ECD @ 500 ng/mi in 1XPBS/1% skim milk was bound fo the neutravidin



10

i5

20

25

30

No 31 U1-15 No L2 U1-52 Yes L2S2 U1-19 No L2 U1-40 No L2 U1-20 No
L2 U1-49 No L1 U1-21 L2 U1-21 No L2 U1-28 No

WG 2607/077028 PCT/EP2006/612632

- 45 .

plates by incubating for 1 hour at room temperature. Hybridoma
supernatant, serially diluted 1:2.5 from a starting dilution of 1:31 to a final
dilution of 1:75688 in1XPBS&/M% skim milk/0.05% azide, was added at 50
utwell, and then incubated for 20 hours at room temperature. Serially
dilutions were used fo ensure obtaining OD readings for each unknown in
the linear range of the assay. Next, a secondary dstection antibody, goat
anti human IgG Fc HRP at 400 ng/mi in 1XPBX/1%skim milk was added at
50 ul/well. After 1 hour at room temperature, the plates were again washed 5

times with water and 50ul. of one-component TMB subsirate were added to
each well. The reaction was stopped after 30 minutes by the addition of 50
ul of 1M hydrochioric acid to each well and the plates were read at
wavelength 450nm. A standard curve was generated from the two igGi
HER-3 mAbs from cohort 1, serially diluted at 1:2 from 1000 ng/mi to 0.06
ng/mi and assessed in ELISA using the above protocol. For each unknown,
OD readings in the linear range of the assay were used to estimate the
concentration of human HER-3 1gG in each sample.

The limited antigen analysis is a method that affinity ranks the antigen-
specific antibodies prepared in B-cell culture supernatants relative to all
other antigen-specific antibodies. In the presence of a very low coating of
antigen, only the highest affinity antibodies should be able o bind to any
detectable level at equilibrium. (See, e.g., PCT Publication WQO/03048730A2
entitled “IDENTIFICATION OF HIGH AFFINITY MOLECULES BY LIMITED
DILUTION SCREENING” published on June 12, 2003). In this instance, two
mAbs from cohort 1, both of known concentration and known KD, were used
as benchmarks in the assay.

Neutravidin plates were made by coating neufravidin at 8 pg/ml in
1XPBS/0.05% sodium azide on Costar 3368 medium binding plates at 50
ulfwell with overnight incubation at 4° C. The next day the plates were
blocked with 1XPBS/1% skim milk. Biotinylated his-tagged-HER-3 £ECD (50
ubwell) was bound to 96-well neutravidin plates al five concentrations: 125,
62.5, 31.2, 15.6, and 7.8 ng/m!l in 1XPB&/1% skim milk for 1 hour at room
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temperature. Each plate was washed 5 times with water. Hybridoma
supernatants diluted 1:31 in 1XPBS/1%skim milk/0.05% azide were added
at 50 uliwell. After 20 hours incubation at room temperature on a shaker,
the plates were again washed 5 times with dH, 0. Nexi, a secondary
detection antibody, goat anti hurman 1gG Fe HRP (Horsh Radish Peroxidase}
at 400 ng/ml in 1XPBS/1%skim milk was added at 50 pi/well. After 1 hour at
room temperature, the plates were again washed 5 fimes with dHO and

50ul of cne-component TMB subsirate were added to each well. The

reaction was stopped after 30 minutes by the addition of 50uL of 1M
hydrochloric acid to each well and the plates were read a! wavelength
450nm. OD readings from an antigen concentration that yielded OD values
in the linear range were used in for data analysis.

Plotting the high antigen data, which comparatively estimates specific
antibody concentration (see above for details}, versus the limited antigen OD
illustrated the relatively higher affinity antibodies, e.g., those that bound had
higher OD in the limited antigen assay while having lower amounts of igG
HER-3 antibody in the supernatant.

Hvbridomas from cohorts 3 and 4 for the 33 best performing antibodies in
these sets of assays were advanced {o cloning by limiting diluticn hybridoma
piating.

Alternatively, FACS analysis of HER-3 expression of Rati/pLXSN and
Ratl/HER-3 cells showed similar results (no crossreactivity with endogenous
rat epitopes) (Fig. 2) .

In detail 1x10° cells were harvested with 10 mM EDTA in PBS, washed once
with FACS buffer (PBS, 3 % FCS, 0.4 % azide) and seeded on a 96-well
round bottormn plate. The cells were spun for 3 min at 1000 rpm to remove
supernatant and then resuspended with the specific HER-family antibodies
{3 pg/mi). Cell suspensions were incubated on ice for 45 min, washed twice
with FACS buffer and resuspended with secondary aniibody (100 pl/well)
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(U1-37) No L2 U1-27 No L2 XR = cross-reactive 15 EXAMPLE 9:
Determination of canonical classes of antibodies Chothia, et al. have
Antibody structure in terms of "canonical WO PCT/EP2006/012632
2007/077028PCT/E1'2006/012632 - 57 - classes" for the hypervarlab{e
regions of each immunoglobulin chain (J. Mot Biol., 1987 Aug 20,
196(4):901-17). The atomic structureg bf the Fab and VL fragments of a
variety of immunoglghulins were analyzed to determipe the, relationshi
IR PHET ARG T Sk CB AR B A Be B B0 T PACS

stiffeturesetiesanigeivhin disgesites: Hatmthiay étalkhouimd teatddde dor 30

Y R%%ﬁ’é%y L WGSFEQ@%%BHQP el hygegan Randing:.
or the ability to assume unusual phi, psi or omega conformations, were
primadeity: responsible for the main-chain conformations of the

hypervariable regions. These residues were found to occur at sites within
the hypervariable regions 10 and in the conserved,n-sheet framework, By

v

Chothia, et at show that many immunoglobulins have hypervariable

regigns that are similar in size t A Str (o PRI
e P B A R L A veles T, anosies
obspaved dosferrTdaene 18I hBIediReeVNY inpieyidrd theguder to analyze

RyReiasabledesivnsRaNa0Bia matens-elanstahoarinbesiiantion,
structures. Fqr five of the hypervariable regions, the repertoire of .
SRR e RS Y BBl SBaL TETARRR S DRI out of

discrigistiuetwblidossessdqesectunwaedyaraplishg dresrfoROuehain
conformations of the hypervariable regions were termed "canonical
structures.” Further work by Chothia, et at (Nature, 1989 Dec 21-28, 342
(626 8 NG S ainanseidpss(mergrarapbiied. st Bvidgddyides)a ciones

Z0YSBRGER) cREmeskiaat fheiinmse pbkRReFiRiEePlnaiBltan (RT-

conformations for at least five of the siég hypervariable re

iops,of .
FABod Y PAH DR WP AP ERR) R RBU B, b ire Pybridoma
aniily 2athtp adtashimadheakitctineiticgbolas§.olis B&Roeactansnicak run for

| . :
RE Ry A RAGHGETN St AaDRR00, A0 B SRR hoavy
shain e Tasc0 VRN 30 —eRipmmes tamea i sr et idydas Hsed for
Eﬁﬂgﬁ'ﬁ@tﬁﬁss(@é@&iﬁ taaforsy 0fNe.210212). In the coupled room

R1-HCDRZ-] CDR1-LCDR2-l CDR3, whergin "HCDR" e#rst the
ETRP R COR drACTEBR oINS ik TP DSRR S B TaERd gy Toom
exmpplalacansrgaladastbhitis:dpt -SamferSenaseithodisthat erfigense
Eé%tf]ueimce specific primer corresponded to C-x, or to a consensus of the CH1

regions of Cy genes. Reverse transcription was performed at 50 °C for 1 hr
foliowed by PCR amplification of the cDNA by HotStarTagq DNA Polymerase
for high specificity and sensitivity. Each PCR reaction used a mixiure of
5'-sense primers; primer sequences were based on the leader sequences of
VH and VK available at the Vbase website (http://vbase.mrc-
cpe.cam.ac.uk/).

PCR reactions were run at 94 °C for 15 min, initial hot start followed by 40
cycles of 94 °C for 30 sec (denaturation), 60 °C for 30 sec (annealing) and 72

°C for 1 min (elongation).
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HCDR1 that falls into canonical class 1, a HCDR2 that falls into canonical
class 3, a LCDR1 that falls into canonical class 2, a LCDR?2 that falls into
Vg@gg(;%qj,&lgss 1, and a LCDRS3 that falls into canonical clasi;;(% ; P20€}6/[}]2632
5Assignments were made to a particular canonical class where there wa

70 A or greater identity of the amino acids in the antibody with the amino
acids defined for each canonical clag®2The amino acids defined for each

body can be found, for example, in the articles by Chothia, et at

%Ftéﬁeefﬂsiaﬁféva"erﬁbré%ﬁ%ﬁ% PR FElbbrBRRVERABRICAT NG B Bt orNd

eaoémétrie@i{w@ranummesnwm thﬁ@maﬂm@af@m%mr cycie

nt| the c |caI ass IS m asterlsk e
S T e R B o RN mdadrea
tsdegl biigme wrmwwamm@e kﬁml&waaheﬁ@&taa’ﬂ%mmmmng
mﬁmg]atching canonical class with the same CDR length, the canonical
class assignment is marked with a 15 letter s and a number, such as
"518" meaning the CDR is of size 18. Where there was no sequence data
silabie danrariesed the heavy or light chains, the canonical class is

marked with "Z". WO 2007/077028PCT/EP2006/012632 -'59 - TABLE 5
ntibody sorted) H1-H2-L1-L2-L3 1131ength Antibody (sorted)
Hraizses 0D ignaslendieavdgad 4 kapns) cDBIA-8etiiet@ds 39 the HER3

Ilnfokicks Gvers %gﬁéh?;ﬂif&sé@ by aligning the HER-3 sequences with human

germiine V heavy and V kappa sequences using Abgenix in-house software
(BAS). The software identified the usage of the V gene, the D gene and the
J gene as well as nucleotide insertions at the recombination junctions and

somatic mutations. Amino acid sequences were also generated in silico to
identify somatic mutations.  Similar results could be obtained with
commercially available sequence analysis software and publicly available
information on the sequence of human V, D, and J genes, e.g., Vbase
(hitp://vbase.mrc-cpe.cam.ac.uk/).

Molecular cloning of mab U1-59

Total RNA was extracted from the tissue culture well containing multiple
hybridomas lineages, including the hybridoma lineage secreting antibody
LI1-88. A heavy chain variable region was amplified using 5'-leader VH
family specific primers, with 3'-C-gamma primer. A major band was amplified
using a VH4 primer, no other bands were visible. The VH4-34 gamma
fragment was cloned into pCDNA expression vector in frame with a human
gamma 1 constant region gene.

An igM heavy chain variable region was amplified using 5' VH family specific
primers with 3’ mu constant region primer. A major band was amplified using
VH2 primer, no other bands were visible. The VH2-5 mu fragment was
cioned into pCDNA expression vector in frame with a human mu constant
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region gene. V kappa chains were amplified and sequenced. Four kappa
chain RT-PCR products were identified. The products were sequenced and
after sequence analysis via in silico translation, only three of them had open-
reading frames. These three functional kappa chaing were cloned out of the
oligoclonal U1-59 hybridoma well identified based on V kappa gene usage
as (1) VK1 A3-JK2, (2} VK1 A20-JK3 and (3) B3-JK1. All V-kappa were
cloned into pCDNA expression vector in frame with a human kappa light

chain constant region gene.

Transfections:

Each heavy chain was transfected with each of the kappa chains in {fransient
transfections for a iotal of 6 heavy chain/kappa light chain pairs. The
transfection of the gamma chain with the A20 kappa chain gave poor
antibody expression, while no antibody was secreted or detecied when the
A20 kappa chain was co-transfected with the mu chain. A total of three IgG
sups and two IgM sups were available for HER-3 binding assay.

Chain  IVH D J Constant [ORF
Heavy VH4-34 ID1-20 [UH2 Gamma  |yes
Heavy VH2-5 1D6-6  |JH4b [Mu ves
Light IA3 JK2 Kappa yes
Light  |A20 JK3 Kappa Ves
Light B3 JK1 Kappa Ves
Light |A27 JK3 Kappa NO

Binding activity to HER-3+ cell lines was detected in FACS with the 1gG1
mADb consisting of the VH4-34 and the B3 kappa chain. No other VH/Vk
combinations gave fluorescence signal above background in FACS using
HER-3+ cell lines.

Binding competition of the anti-HER-3 antibodies

Multiplexed competitive antibody binning was performed as published in Jia
et al. J immunol Methods. 288, 91-98 (2004) to assess clusters of HER-3
antibodies that competed for binding to HER-3. Tested HER-3 antibodies
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from cohort 1 clustered into 5 bins based on competition for binding.

Bin#1 Bin#2 Bin#3 Bin# Bin#¥s
Ui-42 U1-48 U1-52 U1-38 Ui-45
Ui-44 U1-50 U1-39 UJ1-40
Ui-62 u1-51 U1-41
U1-46 U143
U1-47 U1-49 U1-61
U1-58 Ut-53

U1-65

Enitope characterization of anti-HER-3 aniibodies

The epitopes of human anti-HER-3 antibodies of the invention were
characterized. First a dot blot analysis of the reduced, denatured HER-3-His
tagged purified ECD protein showed absence of binding by the anti-HER-3
antibodies tested (U1-59, U1-61, U1-41, U1-48, U1-53, U143, U1-44, U1-
47, U1-52, U1-40, U1-49)) demonstrating that all had epitopes sensitive o
reduction of disulfide bonds, suggesting that all had discontinuous epitopes.
Next, the antibodies were mapped to defined domains in the HER-3
molecule by engineering various human-rat HER-3 chimeric molecules,
based on the division of the HER-3 extra-cellular domain into four domains:

1) L1 (D1): the minor ligand-binding domain,

2) 51 (D2): the first cysteine-rich domain,

3} L2 (D3): the major ligand-binding domain, and
4) 52 (D4): the sec cysteine-rich domain.

The exira-cellular domain (ECD) of Human HER-3 cDNA was amplified from
RAT1-HER-3 celis. The rat HER-3 cDNAs was amplified by RT-PCR from
rat fiver RNA and confirmed by sequencing. The cDNAs expressing the ECD
of human and rat Her3 were cloned intc mammalian expression vectors as
V5-His fusion proteins. Domains from the human HER-3 ECD were swapped
into the scaffold provided by the rat HER-3 ECD by using the Mfel, BstX1
and Dralll internal restriction sites. By this means, various chimeric
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rat/human HER-3 ECD HIS fusion proteins (amino acids 1-180, 161-358,
359-575, 1-358, 359-604) were constructed and expressed via fransient
transfection of HEK 293T cells. Expression of the constructs was confirmed
using a rat polyclonal antibody against human HER-3. The human
monoclonal antibodies were tested in ELISA for binding to the secreted
chimeric ECDs.

Two of the human antibodies, including antibody U1-58, cross-reacted with
rat HER-3. To assign binding domains, these mAbs were tested against a
truncated form of HER-3 consisting of L1-S1-V5his tagged protein purified
from the supernatant of HEK 2937 cells transfected with a plasmid DNA
encoding the expression of the 1L.1-51 extra-cellular domains of HER3. mAb
111-59 bound to the L1-S1 protein in ELISA, implying that its epitope is in L1-
$1. mAb 2.5.1 did not bind to the L1-81 protein, implying that ifs epitope is
in L2-52. Further mapping of antibody U1-59 was accomplished using
SELD! time of flight mass spectroscopy with on-chip proteolytic digests of
mAb-HER-3 ECD complexes.

Mapping U1-59 epitopes using SELDI]

Further mapping of antibody U1-59 was accomplished using a SELDI time of
flight mass spectroscopy with on-chip proteolytic digests of mAb-HER-3 ECD
complexes. Protein A was covalently bound to a PS20 protein chip array and
used to capture mAb U1-58. Then the complex of the PS20 protein chip and
the monoclonal antibody was incubated with HER-3-His purified antigen.
Next the antibody-antigen complex was digested with high concentration of
Asp-N. The chip was washed, resulting in retention of only the HER-3
peptide bound to the antibody on the chip. The epilope was determined by
SELD! and identified by mass of the fragment. The identified 6814 D
fragment corresponds to fwo possible expected peplides generated from a
partial digest of the HER-3-his ECD. Both overlapping peptides map to the
domain S1. By coupling SELDI results with binding to a HER-3 deletion
construct, the epitope was mapped to residues 251 to 325.
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The location of the binding domains in the extraceliular part of HER-3 that
are recognized by the human anti-HER-3 mAbs of the invention are
summarized in Table 4. The epitope domain mapping results were

5 consistent with results from antibody competition binding competition bins,
with antibodies that cross-competed each other for binding to HER-3 alse
mapping o the same dornains on HER-3 (Fig. 3}.

TABLE 4
10 V

A summary of mAb’s binding domain based on ELISA assay resulis

Binding Binding
mAb Rat XR |domain mAD Rat XR domain
U1-59 Yes S1 J1-2 No 1.2
Ui-61 No L2 Ui-7 No L2
U1i-41 No L2 L1-9 No 1.2
1-46 No S1 U1-10 No L2
U1-53 No L2 U1-12 No L2
U1-43 MNo 12 U1-13 No 12
Ui-44 No 51 L1-14 No 12
U1-47 No 51 1J1-15 No L2
U1-52 Yes L282 Ui1-18 No L2
U1-40 No L2 J1-20 No L2
J1-49 No L1 J1-21 No L2
U1-21 No L2 J1-28 No 1.2
Ui-22 No L2 (Li1-31) No .2
U4-23 No L2 1J1-32 No .2
L1-24 No L2 (U1-35) No L2
U1-25 No L2 J1-36 No L2
1J1-28 No 1.2 (U1-37) INO L2
Ji-27 No L2

%R = cross-reactive
15

EXAMPLE 8: Determination of canonica! classes of antibodies

Chothia, ef al. have described antibody structure in terms of “canonical
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3-1-2-1-1 12 U1-62 1-2-8-1-1 12 U1-37 1-2-Z-Z-Z 13 U1-2 3-1-2-1-1 12
Table 7 is an analysis of the number of antibodies per class. The number

wof mm%lﬁs having the particular canonical class designatgg% 30}9&2632

column is shown in the right column. The four mAbs lacking one chain
sequence data and thus having "Z" in the canonical assignment are not
included in this counting. 10The mosPéommonly seen structure is
3-1-2-1-1: Twenty-one out of forty-one mAbs having both heavy and light
slassese doeitecE R arsbinTspians of eaeh manlegepilinxnain &4 Yol

Gentbelr Idglod 11bedirdo1-173:28elatomic structures of the Fab and VL
fragments of a variety of immunoglobulins were analyzed to determing the
relationship between thelr amino acid sequences and the three-dimensional
structures of their antigen binding sites. Chothia, ef al. found that there were
relatively few residues that, through their packing, hydrogen bonding or the
ability to assume unusual phi, psi or omega conformations, were primarily
responsible for the main-chain conformations of the hypervariable regions.
These residues were found to occur at sites within the hypervariable regions
and in the conserved B-sheet framework. By examining sequences of
immunogiobulins having unknown structure, Chothia, ef al. show that many
immunoglobulins have hypervariable regions that are similar in size to one
of the known structures and additionally contained ideniical residues at the
sites responsible for the observed conformation.

Their discovery implied that these hypervariable regions have conformations
close to those in the known structures. For five of the hypervariable regions,
the repertoire of conformations appeared o be limited to a relatively small
number of discrete structural classes. These commonly occurring main-
chain conformations of the hypervariable regions were termed “canonical
structures.” Further work by Chothia, ef al. (Nafure, 1988 Dec 21-28, 342
(6252):877-83) and others (Martin, et al. J. Mol. Biol., 1986 Nov 15, 263(5):
800-15) confirmed that there is a small repertoire of main-chain
conformations for at least five of the six hypervariable regions of antibodies.

The CDRs of each antibody described above were analyzed to determine
their canonical class. As is known, canonical classes have only been
assigned for CDR1 and CDR2 of the antibody heavy chain, along with
CDR1, CDRZ and CDR3 of the antibody light chain. The tables below
summarizes the resulis of the analysis. The canonical class data is in the
form of HCDR1-HCDR2-LCDR1-LCDR2-LCDR3, wherein "HCDR” refers to
the heavy chain CDR and “LCDR” refers to the light chain CDR. Thus, for
example, a canonical class of 1-3-2-1-5 refers to an antibody that has a
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41-2-8-1-111-3-2-1-1 31-3-4-1-11 3-1-2-1-1 21 3-1-4-1-1 5 3-1-8-1-1 2
3-s18-2-1-1 1 EXAMPLE 10: Determination of antibody affinity S5Affinity

wisasurements of anti-HER-3 antibodies of the invention wereRasigmesks:

by indirect FACS Scatchard analysis. Therefore, 105 cells of interest or
SK-Br 3 cells were harvested with 10 mM EDTA in PBS, washed once

with FAGS buffer (PBS, 3 % FCS, 0.2%; azide) and seeded on a 96- well
round bottom plate. The cells were spun for in at 1000 rpm to io .
rémtofsd §G@efﬁ'§f"tafﬁ§%ﬁé‘ﬂ?é‘n‘?f’és‘§§§%ﬁd@d @ﬁ%%@ﬁ‘%&ﬁn%&f@"mm‘
pealoramitbRRtboey dilisions (288upiduietpstating WD A2 pganfalls into
human monoclonal antibody. .5 ffer % i 18% jlution steps.
R L A p e e SRR i Fes
buffer and resuspended with secondary antibody (100 pl/well)

deaksyritih e mlad fo (daeksenldilirdnicad duE Grhdiinerd Weaeelo

guspensions were incubated on ice and in the dark for quﬂin, washed i
fhice diRAEREe bt HIRBIRNG AN REE BBLRRGHEBLING pmino acids
Asanedingrtedbr EAchiSuiaitivardianadysiso theidl dedaosn éermaain avitbody

calculated for each measurement, karo ini = Wi

A e o S AITEI B St S enoR 8P il b ilss
Withis-bahre I #bte dscepod heanpandigel slass drigréacence of the HER-3
MaAUaRRCORFRI L MARN ML WasBersratethcHig /K hwas l@BATiass

the absolute value of 1/m of linear equation. Fig. 4 shows a kinetic .

AREIGEERI B TR PSS B ABERPEF e miedTEIEA diEATBWRY GYiEate
affinity prepsutemenicaiossestainsniingsiesstdhenitherisogibetdoted 2 SIDR
t?hé\S%L & rt]gtréﬁff 5t %'éj%%tawwt%g%?@ g réo%@g CEB %3%%%818&?&1516& class

7
with the same CDR length, the canonical class assignment is marked with a

letter s and a number, such as “s18”, meaning the CDR is of size 18. Where
there was no sequence data available for one of the heavy or light chains,
the canonical class is marked with “Z".
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EXAMPLE 11: Anti-HER-3 antibodies of the invention induce HER-3
receptor endocvtosis 25HER-3 has been identified as a factor that can

wﬁf%%g%d%tlatlon and progression of hyperproliferative dis

Eﬂﬂf(?(lqut}m

serving as an important gatekeeper of HER family mediated ce I signaling.
Thus, if HER-3 is effectively cleared from the cell surface/membrane by
receptor internalization, cell S|gnaI|n“‘gs§n‘d therefore transformation and/or
aomaintenance of cells in malignancy can be ultimately diminished or
diiHEs3ed. WO 2007/077028PCT/EP2006/012632 - 62 - capable of

inducing accelerated endocytosis of I-IER-3, the relatlve amount of HER 3
':-'F'h:\r ﬂ l: =T

molecules

aYal fhm r~n|| cnrfar-

Ligacaasacas s usoas)

EHERy3
deedtiin |

antibodies of the
ot il -rolvih inde i

nvenUon A

QyerBight. (

H3length:

Chlisdvert preincuBated WltHU_‘I}bq/ml aatiH3ER I3 mADbS

id

notr3&l gro

NiH Mietlivim for thé indicated

Liifvies at 3

35-C-£EHE were

12

détaébed vy

Bhi1d-mM EDTA :

di5d incubatd With 1

1-4nti-HER

miAlElin we

8hibdffel (PBS, 3

% FCS, 0104-92 azid

g3-fo245 hin at 4

33
2

CHltd vere

viesied-tice with

Bwash buffei-iftubatSdtwitii - 1

7

o

ldhide-antishdrdseh-PE secor

idary 10artibotly (JacksbR) Hifuted 1:

19 for

151rdih at 4

D

G2wadkbd twice With wash [Biffes and

anht§zed by FA

g

HéekinanC

i&bident o

Beel§-irdnti-H

bifeR-EAPOQ). DG

shown

AEl@ 5 d

2Pnbrktfate that

i2

HRE-3 antib

aHiedead

3ot igtdrializatio

1 8f the

ddeptor. D

s Afesholvn as

561 5interndization

ritt fedel-fb the re

dction

i théBmeal

WiitliofeSeence int

ity of afili-82R3 tiehfbd-damples re

tdive

b teiitrol-ti

RAMPI E

P113Bihiti

F0ft-Baknid bindid

teto

— et St

fAfion 2

dafed-damples. E

Wi cancer! oédls BKBr3 by

1duman a

Ml PR -3

#adlet of the |12

d-Ratibiigand con

Betition elieAfhents

Iybré- r’h‘é‘rfnrmp

18

e?4o qu

fftel the ability

Bthe anti.

ultﬂs’% amﬁﬁﬁd%é‘ﬁ the.iny

112\Tinn

ind-Biriding to HE

R3inac

hdded a

q%'ﬂvzﬁ‘rarpfnrp

he

thl infihit ligd
HERGS rec‘e@t&r‘h’iﬁma assa

Qas pe rf

8 with %ﬁfl’afﬂ <k.BR- Q

28lls

UdhcBhwer

3*3’3 rﬁr‘?rﬁatpd wit

1\5’—1 I"Vll‘]ﬁ C

Miegrtratic

ﬁﬁZ‘igﬁﬂThndmc

8 30

h-88 ice

f-Bs2nial

1121-a-HEGIC251

UG

B inc

ihdrisnt o

as._contiy

1ed for 2

dfihds,

H;‘Tazmm

— —h o =

’\? %&g*gynn rime

ar=driddiahd countt® in a sc

it

'11‘2 nerfor
perHoH

il ith ¢

—~

firedies 413?&\:2'2111n\/n ntion

Ittnd demc

b o e, THciefsted were wiihec

well |

".Lﬁ:

:U 53

3

T
L1

bft

P

TTRITTOTICS

invention are capable of specifically reducing the binding of

é- ?? gllﬁj;za 5&1% [1%%];1%1(% itl oF;Cf) %tl I c()Ez)aleeh dal?n%tg%ﬂﬁe Fél%ogh

gu%ﬁ%ﬁiber of

osphorvlation by

Wmuﬁamwwwmv&hﬂmsms@n@mpmﬁ@méew@ﬁéumn
RETEENRH N QrEledm iRKRRTAte M ESDETR® S

are able to block ligand p-HRG-mediated activation of HER-3

gima SRR YIRER B 4R A RAC TR e AR deuggt i his

tysositisgohosphorylation.

iéﬁé’fék@%ngéaﬂéﬁce

Day 1: 1 x 96 well dish was coated with 20

pg/ml Collagen I in 0,1 M acetic ioacid for 4 hr at 37 C. 2.5x105 cells were

seeded in normal growth medium
The most commonly seen structure is 3-1-2-1-1: Twenty-one out of forty-one

mAbs having both heavy and light chain sequences had this combination.
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Day 2: Cells were starved in 100 pl serum free medium for 24 hr. Day 3:
Cells were preincubated with 10 pg/ml anti-HER-3 mAbs for 1 hr at 15 37

WB %q/&'t%g treated with 30 ng/ml p-HRG-EGF domain (R&%’ﬁ%(l?:tﬁme(ﬂmﬁsz

0 min. Medlum was flicked out and cells were fixed with 4

formaldehyde solution in PBS for 1 hr at room temperature. Formaldehyde
solution was removed and cells weréf@ashed with wash buffer (PBS/0.1
% Tween 20). Cells were quenched with 1 % H202, 0.1 % NaN3 in wash
buffer 20 and incubated for 20 mifAFksof temperature, then blocked with
NETGelantine for 5 hr at 4i3.-RBamacy antbodgehespho-HER-3 (Tyr1289)
(polyclonal rabbit; Cell sighalng#4791; 1:300) was added overnight at 4
C. Day 4: The plate was washegl. #x ith wash byffer,|then incubated with
anti- 25 rabbit-POD diluted {L-260¢.in PBS - 0.5 % BSA was added to each
well and incubated for 1.5 hr.atgopm tempefature. The plate was washed
3x with wash buffer and ongezugth ¥BS. Tetramethylbenzidine (TMB,
Calbiochem) was added ahgd.mgnitqred at 650 nm. The reaction was
stopped by addition of 100 pl5MnM HCI and tiyg absorbance was read
at 450 nm with a 30referengejwavetength of{65051m ysing a Vmax plate
reader (Thermo Lab Systergs).eWQ 2007/077028PCT/EP2006/012632 -
64 - anti-HER-3 antibodies ®fsth®-#vention were fble to reduce
ligand-mediated HER-3 activation as indicated by decreased receptor
tyrosme phosphorylatlon Data are shown as percent reduction by

etddeLicidniibeig ol etenibogy@finifihody. 5 To test potency of
mAb Ul 53 to |nh|b|t Ilgand mduced HER-3 activation, MCF-7 cells were
starved for 24 hr, incubated with mAb U1-53 for 1 hr at 37 C and
BFFRiatRRRRHTEDRMSHRG B ibHES MineTearicsale thendnusatiap 1uare

ﬁ@ﬁuﬁaaﬂtwEmammn@sss@m@r@ﬁm@hmwm@f HER il of

W%ﬁeé}a&%% gltk:\% Comp 4 10 %e oy L[‘bF %énéh S t}g%atl % Ly

was almos ina dose mannér Wi

ande s6tbfACHnfTer (ER&NBDE/EEQSIrmﬂmﬂro@zaﬁﬂ@ﬂdoseﬂﬁmwn a 96-
AR/ RAAMASEIINASH e PRaRPRRKAUIRIDE B Ak antisiE Bf31®@6399iﬁsto

of the invention Next ELISA experiments were performed in order to

fﬁ@&ﬁm@}t%ﬁ%fﬁégﬁ%ﬂ@%%ﬁ%%%a%l%ﬂ%bﬂl%lﬁlml)
@rHRﬁrm;&dlat&ﬂ/ aﬁtiuﬁtma WWM%MAE{ﬂﬂn@amﬁlgam@ rp/g_lfimtg%man
HER- 3 tivati ot [

RSO aaE T Ga ot GRS T2 A0Se e cen

SHIRRSIANS wwaaa@é@@ta@mdm frat Bz @aghedsvwisis withd Séebduitier

Qﬁﬂ?@ég%\@%@&?%@b@%&@dﬁy GRliB s esianvardn) %Q&?%Hﬂlﬁtﬁﬁam
medium for 24 hr %}/ 3: Cells V\é{%é%re uba d with 5 pg/ml anti-HER-3

RIADSFSKIAN ofth#28 ahithdh B PRI HRYERRREOGS MXRTe

(RUDsSystemigefantiGnmine Madidor wasﬁimmamm@uame%mmﬁer
40 S,f

B A A e nEid IR AR RS S

Bnﬁbﬁs(w Bthﬂ) Tlugrasreas oyaRsl Swwerealeidatsre datithach, megsprement.

B iRdvaehmge ﬂwwaﬁ%ﬂq&%wnﬁgrm#sm@&r%f@ each

hen blocked with PBS/O %
uorescence mean. Scatchard plot with x-value = fluorescence mean and y-

value = fluorescence mean/conceniration of mAb (nM)} was generated. The
KD was taken as ihe absolute value of 1/m of linear equalion. Fig. 4 shows a
kinetic analysis using the U1-59 antibody of the invention. In the following
table 8 affinity measurements for certain antibodies of the invention selected
in this manner are provided.
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- 65 - BSA for 5 hr at 4 C. Primary antibody phospho-p441p42 MAP
Kinase (Thr202/Tyr204) (polyclonal rabbit; Cell signaling #9101; 1:3000)
! ci] vernight at 4 C. 5Day 4: The plate was washe %é, ith W sh
w@%?ergt %é%s(i)ncubated with anti- rabbit-HRP diluted 1:5000?% &2-08@1%532
BSA was added to each well and incubated for 1.5 hr at room
temperature. The plate was washed ¢ with wash buffer and once with

PBS. Tetramethylbenzidine (TMB

Calbiochem) was added and monitored

at 650 nm. The reaction was stopg&ﬁbg dddition 10 of 100 pl 250 nM HCI
and The absorbance was read at 450 nm with a reference wavelength of

650 nm using a Vma,

nAa-l.ah. Sveteame).. i
T AN O TR ). 0

. 8 shows

representative result
invention were able t

v.nlatoroeador- (T hern
'\ IJIUI.L\' reAuet \I TIOCTT

5 of this experiment.
redl mEmd-mpd

U 19 L) l L
The antiki%v@ies of the
ated pa#i¥ia MAP.

15
Kinase

activation as indicatg
percent reduction by

(1.1 (10CT ¢
therapddit

phorylat®@: Data areé shown as

ntibod

s relativa®8 a contr

| antibody.

EXAMPLE 15: Inhibi

ion of 183-A8G-induc

ed phosghé-AKT

phosphorvlation 20b

huma®iasitHER-3

antibodi@sidf the inve

ntion In

the following ELISA ¢

experimBt4ie investigated whether the a

hti-HER-3

antibodies of the invd

ention atéadle to blo

Ck ligandi)BFHRG-mé

ndiated

activation of AKT-Kin

ase. Ligahd4nediate

d AKT acta/ation was

detected

by 25increased prots

In (Ser4i3)ghospho

rylation. 42pg 1: 1 x 9

well dish

was coated with 20 g
3x105 cells were sed

g/ml'Collagen | In O,
}ded N g0l growth

M acetg fgid for 4

rat 37 C.

mediuBggDay 27 C

ells were

starved in 100 pl ser

m Treemggéjm 10l 4

4T, -6z fOr 107

. Medium

was flicked out and

eits Werﬁ,ifjéqd With

% formgi ghyde SOt
¥

tion in

PBS for 1 hr at room

|

iblllpclﬂ%ﬂ

- Forma
19

{dehyde

sgiutonmwas

xI

removed

and cells were wash

v VVILT

-
-bUUIICI

IS

¢

1-Q/f-Dl

PIT = P~

§ gvvccn ZC). Cells
¢

were quenched with

L 70TV

UTIClT

incubated for 20 min
BSAfor5hrat4C. |
rabbit; Cell signaling

oAt
AT

LILI L L) T AU oy LTTOCTT M
Qdma-py—%i%d-y-phgsnhn A
\

#0217 L“T‘ﬁﬁ(?\ Wwas

5-and

S/03 %

3){Qolyclonal

PHO=AKt e
dded o ight.at4

C. Day 4:

The plate was washd

v .3X \A;iuﬁ‘gﬁl’; huffe

r.then inﬁnﬁmfpd Wit

n anti- 10

rabbit-HRP diluted 1

5000 in

BESHh 5 o

SA washfi®ed to e

h well and

incubated for 1.5 hr g

it room tet¥iiderature.

The platgpgas washed 3x with

wash buffer and oncé

was added and monitg

addition of

AN FE

(EBEHMY LAR

experiment.

100

g@).

ig

9 shos rep
e antFHER-3 antibodies of the invention were able to
reduce 13-HRG-mediated AKT as 20indicated by decreased

Calbiochem)

nm
or HER-3

piERAhaiyiation: ik Aaah N ASpamenidedizctionfpether apiigiton  and

aptibodiegs rel il;]/e torar%?{ﬁtt[oéagti ogé/. ESX %ﬁL% 1gévlirg}hibétionnof rtant
gﬂ%&?ﬁ?—ﬂ? -n}!@(ﬁ’iﬁe 5 ceff’prdﬁﬁera ion yﬁuma af?tiﬁ—lE'E‘-%o
gaidieiesvfehermRniionily mediated cell signaling. Thus, if HER-3 is

the
signaling and

effectively cleared from cell surface/membrane by receptor

infernalization, cel therefore transformation and/or

maintenance of cells in malignancy can be ullimately diminished or
suppressed.

in order to investigate whether anti-HER-3 antibodies of the invention are
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25 In vitro experiments were conducted in order to determine the ability of
the antibodies of the invention to inhibit HRG-stimulated cell proliferation.
0%97%%% pells were seeded ip FCS-coqtaining meqlium Opc%gi%ﬁ%m 563
plates overnight. Cells were preincubated in quadruplicates with anti oc]jy
diluted in 30 medium with 0.5 % FCS for 1 hr at 37 C. Cells were
stimulated with 30 ng/ml a- or 20 ng7®€B-HRG (R&D Systems) by adding
ligand directly to antibody solution and were then left to grow for 72 hr.

Arirpbls Rl THLENO SOtHeOR P 58 depidesimafittbBate dng Bativg gi@ount

BRIMERDSARABSEIes Bn- tNaTEIeasHERd atePQ BuAYeNBGHBIDaTRe datthe
were taken 90 min after addi _|on§éj ﬁ{%mar blue. The results asdn%%ﬂggd
h ceils

PRI BRI thE TTHRBAISH iSEELCSY i SvRaRe
Wi3fe-indaded ¢ellrgrondh grdwinamedinoericelld-Daifacise shavielisto grow

tredpcti i ihodies relative;t l.antibedy..
B e P e R R R R A i
roniaRl greviiERSmdenbe dndicaladdines aGirakshrlatieie detached
IRCHMeRts wereAsrarneddRerigido avashenisnyhetienthsaniRodiasn

of the inventionoblock cell migratio_n. Serum-starved MCF7 cells were
BrEfREbare d by al gt ireiRaeRy Sphdantir &hdbddy we R Ess washed
suipengitn @adhnbuliatingrbotizfed AbithikahidsyGrE0tuphariPst spansidary

50,000 cells th laced-i Q[0
B B B e Wi g Wiyt
RefipyravdenPgrestr fra OS5 (BeaspenimdiaridtRak serum) alone or
containing the ligands p-HRG-EGF domain (R&D Systems) were used in

the bottom chamber. Cells were left to migrate for 8 hr at 37 C.and \ﬁ(ei_r‘%
HaR AN DAPI% 0 A5MeasHRiR Rt I eBtRRSY MaRtiy e BaHE1ER-3

ighilhitehayds 2dpres seid amiinaitito ofr ¢hativedeptoconbatardieoslyown B8y %

i Z e A G
i gralirdtf RX kreted sesnpefors)abivmiicnriseyaaise sgarriesay) Soft

grow in soft agar. - 68 - 750 to 2000 cells (depending on the cell line)
were preincubated with indicated antibodies at 10 pg/ml in IMDM medium

Ragidicandoammalitrre EssfR N RIRBBIRDREDR atisT ihewetitate

SHEPSHSION yrahealeg AFR-35 anibagiRN S YnRdaHaxatisaNtaimirebA0 fand

FCS ruplicate in a 96- well plate. Colgnies were o.form fo

.in qua | llo {
PRFLR 16 Urte tiBrs G BRI S ST PTGy recepior
diedinghtaBigy. 1251 peciurthedesvilfs obtheseSkitifdensipeddriciedwere

éﬂn?ﬁi g%%?aﬁﬁiﬁﬂﬁ%%&%m&%ﬁé %PTAHHBBH% 1O FARUHR ice. 1.25

ER-3 antibodies of the invention reduce

AN HOTAgE RS UdhR® avetmp dtadin aaeswelhAgct iR iscubation was
Risari fanesr cols Oniged 28 P\akdN- 3@ gasisreanaee (fged 28 itk 4nd

I lIs (Fig..12d), Sk ) ' lls, (Fig. 12e), PPC-1
Pt T e A S e A
A4pgrapriesnpétfoancinb witlcaetep(Piprtiyeamhiishig Bafciaotitedisiis (Fighe

16l SrloRRS WaRLASHAtEdNMIRR SRAPAINES IR TR SNBRIRAEE fupabie of
15(Lemnatec, Wuerselen). EXAMPLE 19: Human anti-HER-3 antibodies

ipPRSTIRaHan BTG a lbIRo R g tPTn hudeIMEPA0THE A Gunipr cells
efficanspidRerspesnic R HBEHE®S is often evaluated in human xenograft
tumor studies. In these studies, human tumors grow as xenografts in
immunocompromised mice and therapeutic efficacy is measured by the
degree of tumor growth inhibition. In order to determine, if the anti-HER-3
antibodies of the invention interfere with tumor growth of human breast 25
cancer cells in nude mice, 5x106 T47D cells were implanted in female

NMRI nude/nude mice. Tumors were subcutaneous, grown on the back of
the animal. Treatments began when tumors reached a mean volume of 20

mm3; eight days post implantation. Prior to first treatment, mice were
randomi7zed and ctatictical tacte narfarmed to accerire 1iniformity in etartina
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WO 20071077028PCT/EP2006/01 2632 - 69 - mg/kg/week oestrogen
injected [p. Details of the treatment groups are given below. Sr Ist

W%%b%g%ggmading (mg/kg) Weekly dose (mg/kg) Route SWMSO%& /0119632

PBS once/week 2. 10 doxorubicin 8mg/kg i.v. once/week*
-563 -

EXAMPLE 13: Inhibition of lgand-induced HER-3 phosphorylation by human
anti-HER-3 antibodies of the invention

ELISA experiments were performed in order to investigate whether the
antibodies of the invention are able fo block ligand B-HRG-mediated
activation of HER-3. Ligand-mediated HER-3 actlivation was defected by
increased receptor tyrosine phosphorylation.

Day 1: 1 x 96 well dish was coated with 20 pg/mi Collagen 1 in 0,1 M acetic
acid for 4 hr at 37 °C. 2.5x10° cells were seeded in normal growth medium

Day 2: Cells were starved in 100 pl serum free medium for 24 hr.

Day 3: Cells were preincubated with 10 yg/mi anti-HER-3 mAbs for 1 hr at
37 °C and then treated with 30 ng/mi B-HRG-EGF domain (R&D Systems)
for 10 min. Medium was flicked out and cells were fixed with 4 %
formaldehyde solution in PBS for 1 hr at rcom temperature. Formaldehyde
solution was removed and cells were washed with wash buffer (PBS/0.1 %
Tween 20). Cells were quenched with 1 % H:0,, 0.1 % NaN; in wash bufier
and incubated for 20 min at room temperature, then blocked with NET-
Gelantine for 5 hr at 4 °C. Primary antibody phospho-HER-3 (Tyr1288)
(polyclonal rabbit; Cell signaling #4791; 1:300) was added cvernight at 4 °C.

Day 4: The plate was washed 3x with wash buffer, then incubated with anti-
rabbit-POD diluted 1:3000 in PBS - 0.5 % BSA was added o each well and
incubated for 1.5 hr at room temperature. The plate was washed 3x with
wash buffer and once with PBS. Tetramethylbenzidine (TMB, Calbiochem)
was added and moenitored at 650 nm. The reaction was stopped by addition
of 100 ul 250 nM HCI and the absorbance was read at 450 nm with a
reference wavelength of 650 nm using a Vmax plate reader (Thermo Lab
Systems).

Fig. 7a shows representative results of this experiment, demonstrating that
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10 U1-53 50mg/kg 20m1/kg 25mg/kg 10m1/kg i.p. once/week doxorubin
treatment as descnbed by Boven et al., Cancer Research, 1992. Data for

W@ﬁﬂ%%or volume (Fig. 13) demonstrated that administsatjoreafeaRizesz

ant-HER-3 antibody of the invention resulted in reduction of tumor growth.
10 EXAMPLE 20: Human anti-HER-3 antibodies inhibit human pancreatic
tumor growth in SCID mice To test’@l‘é“therapeutic potential of anti-HER3
antibodies in other solid tumor 15 types the anti-HER-3 antipodies, U1-53
aniriaRs, snifodisralinhity antee WasR<MeE (OBl HR f&@é"ﬁ?@ﬁ%ﬁ?&eﬁ

ﬂwﬁ@ ﬁ%e%m@ﬁ tulra@r Cﬁikfiﬁ@t&si@@@ﬁ Aa@@%ui@jse;&oémme triyateche
with either the vehicle control,,PBS, or the establis erapeut] .
BRBBRIR RN, MfdFe AEUFEGEL 175 Q?(Ep@g?cg § gvcégf%nin%%utlgﬁfeé‘?pemm
sHbisoiiee oelsliveith autdnaimigstibted€B17 20 SCiD mice. Mice bearing
established tumors with a mean volume of 140mm2 received 50mg/kg of
U1-53, U1-59, Erbitux or the equivalent volume of PBS via init.%? eritoneal
e B DORERaRBIMAB hlEcRe i h S8 K R SO T b RNE 8P

the elyratige %F@eﬁ%% 25The m,smmtéﬂw?wﬁammm&@fshdm it 37
Fig. 14. U1-53 and U1-59 r rowth of the human I
g T e A0 B e S bl e AR Rt Riea to

wa&m@matemwmmmg@mmin@@mgami@& RAER-3

delayingt T ! i
b A o Sy A el
HERHersonOsbAmsaRissAYd M iRiRcHIm A pRerdpeatit e dpenner with an

RAMPEE 24Eombinin the human anti-HER-3 antibodies with
anti-EGFR antibodies increases anti-tumor activity 5 The monotherapy of

eSS s bR RN IR e 8RR R el
I onged treatment may render tumor 10 cells
insensitive to therapeutic antibodies, since those tumor cells that do not
NOLERS A avpdastdnestvaeiekaotigen haveiarseidotivetgratetivhether the

advantage. Thege problems might be evade S ntibedi
tﬂ@tﬁ%\%ﬁo Pin %@nﬁiﬁgﬂﬁﬁnwi% % tﬁ%ﬁea;tg u%c%rﬁig%%ﬁ a%r}g%%gtﬁ% Biated
difftvatibrecépié2/pa4hitARASnEsits, oandtmadizieskbifiBsticagivation was

'Hé%‘é?%%?eé&&gipl%@wﬁmw;ﬁa&)%tﬁi@hé@&aé@ézmathways

but at Iple Iintervention steps might also provide therapeutic benefit.
These combined treatment modalities are likely to be more efficacious,

hespusel theyscRatbingntwaerbaborItagents/radadpgratingnvialaM acetic
different mechapism, of actipn. 20In order t ity of
RIS op U e S R R

combination agents, we compared monotherapeutic administrations of

Lfﬁ?%-"é&{’s'é%é%"&ém il YoiGh sither HdeD3 @il &S waneombined
with' t

e antl-EGR specific antibody, Erbitux. 5x106 BxPC3 cells were
inoculated subcutaneously with Matrigel

Day 3: Cells were preincubated with 5 pg/mi anti-HER-3 mAbs for 1 hr at 37
°C and then treated with 20 ng/m! B-HRG-EGF domain (R&D Systems) for
10 min. Mediurm was flicked out and cells were fixed with 4 % formaldehyde
solution in PBS for 1 hr at room temperature. Formaldehyde solution was
removed and cells were washed with wash buffer (PBS/0.1 % Tween 20).
Cells were quenched with 1 % H0s, 0.1 % NaNs in wash buffer and
incubated for 20 min at room temperature, then biocked with PBS/0.5 %
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25 into CB17 SCID mice. After tumor volumes had reached 200 mmes,
mice were randomized into individual treatment groups. Weekly

WB%&%H%Q&?""' administrations of U1-53, U1-59 and ErbltUXE #@!%6/012(32
h Erbitux :

agents or combinations of either anti-HER3 antibodies wit orasa
cocktail of two anti HER-3 antibodies were performed. All antibodies were
dosed at a 30 single loading doses “#%0 mg/kg/week, followed by weekly
g(jggtlons of 25 mg/kg for six weeks. Control arms received bi-weekly

i atidhs I éer@cngﬁiﬁ’@'@i’ﬁf‘m&) piesRiPRAAG A RUMAT I&@"@lﬁe

veeklyvepice(RBS) inieclioasuiheseginens gredieiailacsbelonwwaw idad
2007/077028PCT/EP2006/012632 - 71 - Cr Compound Loading dose

%%ﬂ@%e% dose (mg/kg) Route Schedule 12 PBS 20m1/kg 10m1/kg
g7d 5. 12 Pooled human IgG 50mg/kg

Day 4: The plate was washed 3x with wash buifer, then incubated with anti-
rabbit-HRP diluted 1:5000 in PBS - 0.5 % BSA was added tc each well and
incubated for 1.5 hr at room temperature. The piate was washed 3x with
wash buffer and once with PBS. Tetramethylbenzidine (TMB, Calbiochem)
was added and monitored at 650 nm. The reaction was stopped by addition
of 100 pl 250 nM HCI and The absorbance was read at 450 nm with a
reference wavelength of 650 nm using a2 Vmax plate reader (Thermo Lab

Systems).

Fig. 8 shows representative results of this experiment. The antibodies of the
invention were able to reduce ligand-mediated p42/p44 MAP-Kinase
activation as indicated by decreased phosphorylation. Data are shown as
percent reduction by therapeutic antibodies relative fo a control antibody.

EXAMPLE 15: Inhibition of B-HRG-induced phospho-AKT phosphorviation
by human anti-HER-3 antibodies of the invention

In the following ELISA experiment we investigated whether the anfi-HER-3
antibodies of the invention are able to block ligand 8-HRG-mediated
activation of AKT-Kinase. Ligand-mediated AKT activation was detected by
increased protein {Serd73) phosphorylation.

Day 1: 1 x 96 well dish was coated with 20 pg/mi Collagen | in 0,1 M acetic
acid for 4 hr at 37 °C. 3x10° cells were seeded in normal growth medium

Day 2: Cells were starved in 100 pl serum free medium for 24 hr.

Day 3: Cells were preincubated with 5 pg/mi anti-HER-3 mAbs for 1 hr at
37 °C and then treated with 20 ng/ml B-HRG-EGF domain (R&D Systems)
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25mg/kg q7d .P. 6. 12 U1-53 50mg/kg 25mg/kg q7d q7d 'P. .p. 7. 12
U1-59 50mg/kg 25mg/kg 8. 12 Erbitux 50mg/kg 25mg/kg 12.5mg/kg

WP A4 d -P- PCI/EP2006/012632

- B6 -

for 10 min. Medium was flicked out and celis were fixed with 4 %
formaldehyde solution in PBS for 1 hr at room temperature. Formaidehvde
solution was removed and cells were washed with wash buffer (PBS/0.1
Tween 20). Celis were quenched with 1 % H20,, 0.1 % NaN, in wash butfer
and incubated for 20 min at room temperature, then blocked with PBS/0.5 %
BSA for 5 hr at 4 °C. Primary antibody phospho-Akt (Serd73) (polycionat
rabbit; Cell signaling #9217, 1;1000) was added overnight at 4 °C.

Day 4: The plate was washed 3x with wash buffer, then incubated with anti-
rabbit-HRP diluted 1:5000 in PBS-0.5 % BSA was added to each well and
incubated for 1.5 hr at room temperature. The plate was washed 3x with
wash buffer and once with PBS. Tetramethylbenzidine (TMB, Calbiochem)
was added and monitored at 650 nm. The reaction was stopped by addition
of 100 ul 250 nM HCl and The absorbance was read at 450 nm with a
reference wavelength of 650 nm using 2 Vmax plate reader (Thermo Lab

Systems).

Fig. 9 shows representative results of this experiment. The anti-HER-3
antibodies of the invention were able to reduce B-HRG-mediated AKT as
indicated by decreased phosphoryiation. Data are shown as percent
reduction by therapeutic antibodies relative to a control antibody.

EXAMPLE 16: Inhibition of a-HRG/B-HRG-medinted MCF7 cell nroliferation
by human anti-HER-3 antibodies of the invention

in vitro experiments were conducted in order to determine the ability of the
antibodies of the invention to inhibit HRG-stimulated cell proliferation. 2000
MCF7 celis were seeded in FCS-containing medium on 96-well plates
overnight. Cells were preincubated in quadruplicates with antibody diiuted in
medium with 0.5 % FCS for 1 hr at 37 °C. Celis were stimulated with 30
ng/mi a- or 20 ng/mi B-HRG (R&D Systems) by adding ligand directly to
antibody solution and were then left to grow for 72 hr. AlamarBlue™
(BIOSOURCE) was added and incubated at 37 °C in the dark. Absorbance
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.P. 9,12 U1-53 + Erbitux 25mg/kg each 10 12 U1-59 + Erbitux 25mg/kg
each 12.5mg/kg each q7d 11 12 U1-53 + U1-59 25mg/kg each 12.5mg/kg

W%’:]ﬁm'f%zi 0928 PCT/EPIOOG/012632

- B7 -

was measured at 590 nm every 30 min. The data were taken 90 min after
addition of alamar blue. The results as indicated in Fig. 10 show that
representative antibodies of the invention inhibit HRG-induced cell growth in
human cancer cells. Data are shown as percent reduction by therapeutic
antibodies relative to a control antibody.

EXAMPLE 17: Inhibition of 8-HRG-induced MCF7 celi migration by human
anti-HER-3 antibodies of the invention

Transmigration experiments were performed in order to investigate whether
the antibodies of the invention block cell migraﬁen. Serum-starved MCF7
cells were preincubated by adding the indicated amount of antibody to the
cell suspension and incubating both for 45 min at 37 °C. 500 pl cell
suspension (50,000 cells) was then placed in the top chamber of collagen |-
coated ftranswells (BD Falcon, 8 pm pores). 750 ul medium {MEM, amino
acids, Na-pyruvate, Pen.-Strept., 0,1 % BSA, without fetal calf serum) alone
or containing the ligands B-HRG-EGF domain (R&D Systems) were used in
the bottom chamber. Cells were left to migrate for 8 hr at 37 °C and were
stained with DAPI.

Stained nuclei were counted manually; perceni inhibitony was expressed as
inhibition relative to a control antibody.

Fig. 11 shows the result of the experiment demonstrating that representative
anti-HER-3 antibodies of the invention reduce MRG-induced cell migration.

EXAMPLE 18: Colony formation assay (soft agar assay)

Soft agar assays were conducted in order to investigate the ability of the
anti-HER-3 antibodies of the invention to inhibit anchorage independent cell
growth. The soft agar colony formation assay is a standard in vitro assay to
test for transformed celis, as only such transformed cells can grow in soft
agar.
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-P- 12 12 Gemcitabine none 120 mg/kg 2x weekly ip The results for this

experiment are shown in Fig. 15. Antibodies U1-53 and U1-59, when
W@dﬂu lﬁ% d as single agents, delayed the growth of the 5 ﬁmmﬁm%n

pancreatic tumors to the same degree as Gemcitabine, which Is often

used as a standard anti-pancreatic cancer chemotherapy.

Co-administration of Erbitux with U188 or U1-59 resulted in a significantly

greater reduction of tumor growth than observed with either single agent

GPhiffstPRih el (SeperidswoP R Hitncathdisie) perier AR PRIVt
Iﬁmerﬁmaeecéﬂet@tt@mqmmm edoinHBEbcbartibadiesiof and

A R s s R St
ﬂt@mﬁem;gaai&eanycmjmyet lrontaimtogndis ¥h FiUS. TheyachnBicaifcctive§6-
o) Eggh}@eéa!tstt\@ghﬁéengnaaematme@pwm@émm stained

or activity. - 72 - EXAMPLE 22: Human ariti-HER-3 antibodies
iRy A TréIdnesrnim BRgLMMBr i/ ftghde Mbphsurdhs trauits of

ﬁt@é’e@ﬁﬂé%@ﬂgpwﬁowmmﬂt?e@rmmmkye% Sresses ot ahe
large varie |theI| I ca cers and re k ortant

f%\’é’ﬁ"m’ﬂweﬁ?ﬁ hf§ﬁ8 R}QP{)‘P H ny%ﬁ%ieag Ti or%r}éf’lﬁ% Etudorhe
msbmt&;me@imaaandm@wdm&ﬂewwtnoe& cetivedin o risl ipbrivEsaalt cahid
Wed apreRR An L aslp i gl HiC\RKRASk CRIOMRCIBaREFRAlaG),

ovarian cancers. In order to veri thatt e anti-Her3 antibodies 1 the

nVdddomelracacesietdidan tadh SHHOMAREPACEITETBMRIRAIS A ttﬁné?e)
PES1 G HARSTEANES DGR ki BREDRR Y plnteal hansadasls (Fig.

therap inst m HER-3-dependent ors, we tested U1-53
LR RS HF Pk Bnd ha R B T el
16:95 XZ;@SGmeaemmmm wieith mlaﬁmeiwwcﬁa&mmaesmm
Q /igfgﬁ) followed by immediate subsequent intraperitoneal

jection o %SOmg of'U1-53 and U1-59, the equivalent volume of PBS or
Dacarbacin (DITC) at 200mg/kg. Thereafter, mice received 25mg/kg of
B350 e 159 onegrvrekbmivhgiRas Dififbwaisgivithiicerairenntwhreast
weeks at 200m/k 20The medlan tumor volumes from each treatment

' QUEHR uZntie Al E2administration of the antibodies of the
invention resulted in growth reduction of the human melanomas when

SUERREY R BeSRAL IR freatppudibdhe yehick soR%. (A NRABan

results demonstrate that the antibodies of the invention are not restricted
|W@ﬁe¥ﬁﬁgﬁtﬁ%?§nﬁélthe% studies, human tumors grow as xenografls

in immunocompromised mice and therapeutic efficacy is measured by the

degree of tumor growth inhibition. In order to determine, if the anti-HER-3
antibodies of the invention interfere with tumor growth of human breast
cancer cells in nude mice, 5x10° T47D cells were implanted in female NMRI
nude/nude mice. Tumors were subcutaneous, grown on the back of the
animal. Treatments began when tumors reached a mean volume of 20 mm?;
eight days post implantation. Prior to first treatment, mice were randomized
and statistical tests performed to assure uniformity in starting fumor volumes
(mean, median and standard deviation) across treatment groups. Treatment
started with a loading dose of 50 mg/kg followed by 25 mg/kg injections once
a week by intraperitoneal injection, A control arm received doxorubicin
(pharmaceutical grads). All animals were supplemented with 05
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25and target a wide variety of HER-3 expressing cancers. EXAMPLE 23:
Human anti-HER-3 antibodies inhibit growth of colon carcinoma

wiENRIA fén mice 30HT-29 human colon carcinoma cells O P 2006/612632
suspended in medium with 2:1 ratio of Matrigel to a final concentration o
10 x 106 cells/ml. 0.2 ml of cell suspension were injected s.c. into the right
flank of 4-5-week-old CD1 nu/nu mic&9A total of 95 mice were used. - 73
- The mice were randomly assigned to control and treatment groups. The
traliadvraliaesirosandierfdday. Duration of treatment was 29 days.
Upon completion of the study, three tumours per group were collected 3
hours Sa%% admi{ﬂstration of treatment. The tumours were fast-frozen

Q?ﬁ@p? BHTE '?ﬁ@tfgﬁ%\‘}\ﬁﬁgawe@t‘fﬁarﬁe&%‘focoI was carried out:

ioControl group: non-specific human 1gG 25 mg/kg, twice weekly,

reatrmant

iptrapestonsalt tot tibpay1Hs5325 & WeeKIY
iﬁrapeﬁtc negpfgﬁ? réeuéﬁérjhen'? ggoduﬁggarmggﬁ {5?97%%5 mgg%, twice
eekly, intraperitoneal TréattiHEGloup: ARBISEY U1:59, 25 rhg/kg, twice
2: I%g tranprﬁgﬁ?al Treatment grol m’tﬂﬁ\il, E;OQ‘A%?QE_
ihd reﬁ&ﬁ@ﬁﬂ@ﬂh&m&d@?@' m—ééfch{!@ﬁ%‘f@L -
Ssﬁow n'fy Fig. H??&&ministrari%ﬁ% %he he iventidt F& Wﬁgg
in growth ireduction of the {H{28ifalon cartimokhg tumors when compared
fodtuamaris treatrhend sredastribatdd Witemelris fatitie Revaanig832.25
EXAMPLE 24: Human anti-HER-3 antibodies inhibit lung cancer growth in
Digw Gals8diambamenssaaiedéligung cdemensoiidadcieas asipemdschiron of

dium ith 1:1.ratio, o i ' ntrati -
AR S L AR A COneR N b T fumor
@i@edi-old female CB17 scid mice. A total of 60 mice were used. WO

2007/077028PCT/EP2006/012632 - 74 - The mice were randomly

started on the :
{LdfELe2 () AR ot el

To test the therapeutic potential of anti-HER3 antibodies in other solid tumor
types the anti-HER-3 antibodies, U1-53 and U1-59, were tested in mice with
established tumors derived from the human pancreatic tumor cell line
BxPC3. As conirols sets of mice freated with either the vehicle control, PBS,
or the established therapeutic antibody, Erbitux, were included. 5x10°
BxPC2 cells were inocculated subcutaneously without Matrigel intc CB17
SCID mice. Mice bearing established tumors with a mean volume of 140mm?
received 50mgikg of U1-53, U1-52, Erbitux or the equivalent volume of PBS
via intraperitoneal injection. Thereafter the mice received once weekly
25mgfkg injections for the duration of the study.

The results for this experiment are shown in Fig. 14. U1-53 and U1-58
reduced the growth of the human pancreatic tumors in a cytostatic fashion.
Notably, in this experiment, U1-53 and U1-58 were more effective than the
EGFR-targeting antibody Erbitux at delaying tumor growth. These data
demonstrated the therapeutic efficacy of anti-HER-3 antibodies of the
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PBS vehicle group hG control group: non-specific human IgG: 25 mg/kg,
twice weekly, intraperitoneal 10 Treatment group antibody U1-53, 25

\&;(99?&9 %\%lce weekly, intraperitoneal Treatment group antlb %d%‘%ﬁgf @32632

wice weekly, intraperitoneal 15Treatment group antibo
25 mg/kg, twice weekly, intraperitoneal The median tumor volumes from
each control and treatment group are’$hown in Fig. 18. Administration of
the antibodies of the invention resulted in growth reduction of the human
HOERHOATUBR ebATeP &P Ggpanshonel itvanfdie @88 mors that had
been treated with the PBS vehicle control or non- specmc human IgG
_XAMPLE 25ﬂ Human antl HER- 3 antlbodl [

SWM!MMmeﬂumaﬂamm‘pf Matrlgel to a flnal concentratlon
of 5 x 106 cells per ml. 0.2 ml of cell suspension were injected s.c. into the
right flank of 5-7- week-old female BalbC nu/nu mice. A total of 100 mice

Weeernsedthprapp s Agpeazeiier iR dos ez R b Teroatd RNboneaes is
gﬁeﬁn?é}hg&?&epap%aﬁémg%%ﬁ FHOGHOPRIGH & ok NPld- %ﬁ%fdibment of

human 1gG2, 25 mg/kg, twice weekly mtraperltoneal Treatment

PRIBIRIE SSHUES AR O IEE R AR AT TR GO
anthqsly, Udsg, 385 angbenititicentuae iy tnisepetiterteadno Treatmanigraumor
BbseHamR 2 et e SlIRReRlCe R eIl do ot
group, gemC|t ine, k weekly, intraperitoneal lan tumor
RIRiRES fesmheeh &ﬁitréhandacf@%mﬁ'erﬁrém@b draves shobfieiriegy. gwwih

égwﬁtﬁgétlmm@fs@ﬁraatmgIﬁm&tB@ BRI DY esiHedra gfmwsa.es af the
reduction of the human reat tumors,whe pt%ag tot mor% ;
AP BRGR (o GRToRITE D MDA A B 28 Ut Co0 e 12 Cfren
irdubfiton of HeRt3a theitsinenapaitese atiti tempies touldetdo Ibed@ning in

A SRBIECORNIATE SR SABR o EI0 B

were grow ove. 3 mice were treated wi Pg of an

i@ IVenED| W@@%ﬁ@%éﬂﬁéﬁ%ﬂﬁtﬁ@w bg oheRe combined

FlitAfeRt raiinady B-AReilNe BUGRyYeErteRiedfheax Uk ankdafbine
and then sacrificed on day 5 to measure the r#ﬁ?ody de endent i |b tlon
P B BB RO B A G Y QTR R Sk

a standard RIPA buffer with protease inhibitors. 50 pg clear lysate was
?ﬁpz?r@é?qoo%&n‘léagt%tg r{ﬁégl?@ég?oﬁi@’ of the anti-HER-3 antibodies of the

invention, U1-83 and U1-59, as suitable combination agents, we compared

monotherapeutic administrations of U1-53 or U1-59 with those in which
either U1-53 or U1-58 was combined with the anti-EGR specific antibody,
Erbitux. 5x10°® BxPC3 cells were inoculated subcuianeously with Matrigel
into CB17 SCID mice. After tumor volumes had reached 200 mm?®, mice
were randomized into individual treatment groups. Weekly infraperitoneal
adminisirations of U1-53, U1-58 and Erbitux as single agents or
combinations of either anti-HER3 antibodies with Erbitux or as a cocktail of
two anti HER-3 antibodies were herformed. All antibodies were dosed at a
single loading doses of 50 mg/kg/week, followed by weekly injections of 25
ma/lkg for six weeks. Control arms received bi-weekly adminisirations of
Gemcitabine (120 mg/kg), weekly pooled human igG or weekly vehicle
(PBS) injections. The regimens are detailed below.
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transferred onto a nitrocellulose membrane and blocked in 3 % bovine 30
serum albumin (BSA). Immunoblotting was performed using an

r% )ﬁ'ﬁ@sg antibody (antibody 21D3, Cell Signaling techngpﬂﬂ,z@gm%ﬂ
antl actin antibody (AB a-2066, Sigma) was used as a control. - 76 - The
expression was detected by enhanced chemiluminescence (Amersham
Biosciences, Piscataway, NJ). The I‘rﬁég‘es were captured with the
Versadoc 5000 Imaging System (BioRad, Hercules, CA). 5The results are
shown in Fig. 20. After administration of the human anti- HER-3-antibody

rod RNOSPDhaRYElisHOT HER&-_%arv.ﬁﬁgﬁo IJngWemwtaolaomas thehedule
antibodies of the invention jare ca significantly reducing HER-3
activationjin human pancrea?gstu OQ%@% [o]= PLE, 26: Use of
anti-HER43 antibodies of the invention as a disegisgtic agent AntitHER-3

mADb|caR be useBESthe didgnodBigidtanalipnaifiraldensds, MER- 3 is 1-p-

bxprest2d Gienleddrusnsin a wépaiktnct wapEsHksardd t8 Hbrmjal 19

fissue and, therefgge, an expression analysis of HER-3 would assjst in the

rgnarydiagnogis of501d tIMeSsrRia@ng [andsgfadieg df sgiiditumorsi.p,

ASEES§MaNt of pro@istic ¢riteparfgripioliferategisgases gid neopldsias

arg] risienmanagemgnt in patiertigmithél ER-335miiike tumorsi®0A.  1.p.

De@tettion [of HER-83antigen in 25agipte An EnZyédginked?d Lp.
mmu nosc rben&%ﬁﬁy (ELISA) far the detectiog of HER: 3 antigen in a

St

several hriwith Efﬁ’r‘ﬂﬂ)ﬁlll\/ irected ar;9|nst

#s deveippey. e assay, 2 W platg7guch as @,
96-we cI‘m crotiter plate or a;384-well miicrotiter plate, arg adsorbeg 25 for
:nob?@?é@! Khtibg

Z@HEﬁx Sigart richih ibpd{ABREERs ac%pqure .p-

ntibpdy for any of the HER-3 angigsin that) mayelaeipresent in a test

apale2The @aitsitabinasdd andtmated with28 ishgrkihg ag@rt suich asp
ilk protein or albumin to prevent nonspecific adsorptior g\;égg“@r alyte.

30-Subsequently thewellsare treated-with atest sartipte suspected of
containing the HER-3 antigen, or with a solution containing a standard

aheyBsokiNeHER %@Fﬁﬁéhtsé@sﬁ@@mmqﬂ@ fop examipledia S€/WH3-and
77 - sample from a subject ect of havi g vels df(% culatlv%
3? h of the

MEFRS JHR§EN %‘ém Pé@qs Y Ro8HE DA ﬁ g\ft%r rinsing
awa;aﬂnqmm@arrmlmmmmmatm thml@grear@ateaammtatseeonmam is

g gn %O%g??b.oun*&?he Ia%% ibady.athe ipyratPndhatistabalisd Ro-

conjugatlon wi led anti-HER-3 antlbod% serves as a

dstetnisg aien oely FrREriYy BlRPeRtddd-88:5adidie Grifhfay qnilicantly
\g?éétéfera&@éadmh Aviin-geniiaatesrhetsradishpiratiasesihiR®)agent

d tapl trate. Th tratipn of
AN NG N N R S
cespoie celofed dchieved Stancerbidngplbs. BNbERELHSrestibodies of the
SRR AR Hbi{&%ﬁﬂh%ﬁ%@fﬂ@ﬁ%@ 12 Hn RIer IR SleLRrR .

antigen in tissue sections by IHC, Paraffin-

In summary, the anti-HER-3 anfibodies of the invention have potent
therapeutic efficacy against human tumors in vivo. They can be effectively
combined with other anti-neoplastic therapeutics for increased anti-tumor
activity.
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15 embedded tissues are first deparaffinized in xylene for 2 x 5 min and
then hydrated with 100% Ethanol 2 x 3 min, 95% Ethanol 1 min and rinsed
wi.gisilieshyvater. Antigenic epitopes masked by formalin-fixatiggBagk 012632
paraffin-embedding are exposed by epitope unmasking, enzymatic
digestion or saponin. For epitope unmasking paraffin sections are heated
in a steamer, 20 water bath or microWAve oven for 20-40 min in a epitope
1.0). In

(% of
ARSI TBE, 13 Mo

Sedike s nughfie rladeenzyme solutions such as protienase K, trypsin,
pronase, pepsin etc. 25After rinsing away the epitope retrieval solution or
excess enzyme, tissue sections are treated with a blocking buffer to

prevdersinspifiednte factiin S Tiesppioracy iapkisiey iIensuBstegtitormally
appronriate dilutions in dlrion buffrniiarcl oyt alTe @ jemPeFRIWe ©f piay

overnight. Excess primary ‘antibody is rinsed away and section

irstast RperdRidase BREKNGRISHEH 8 S 153/ %rﬁ"w‘ﬁe tumors.
faBRe ralHSARCK AROMBIEIVASEHBY isted, Hirsuaskctiquarmtriincabatedcers,
with a secondary antibody labelled wijth a up.th igh

st A et Sl AR RS ot
patibashitis, thesase Eomzed by Ste uaxoify chub Be ant-Hepisentibrpies
BFfrﬁ;éiqﬂésn{?ﬁ%%&?w sl RptibodviRER NG CamRiPaisiaepievaddiVidual

Incubating with a suitable chromogenic substrate. C, Determination of

BRI ch SoPRBARANG PRNSEFSSER JRmINes2A s i \GRM B H8RYsaS

grvelonsskto sansinR-Roevalsispbrmat senurs, The testddlly) hbfizamd
clona| anti-HER-3 antibodies used in the s ic e

L el R AR S, oA ST ThPh Y Fig, 16, o

fitindiag, fuzieramplectedIXdAhpiess THeakdsabsuis RoUEMEHRSB17

(oo SR PRGNS, Abafind AhRIEnEARIBBMERELD hftion of
NaHCO3, pH 9.6$at a concentration of 2 pg/ml were coated.on %ISA .
508 i a4 R G iR S ARAIGHR YA (L BE 3 aribacin
@T@@%@Q@t}hﬁ@ﬁ@gqhgfwﬂ@;ﬁfﬁ@ r?&%j@a UShybend0,)0-63 @& U1-59
Thimerosal in PBS) for, at25 C. T t '
SRS 35 155 FOE LS e SR U ot o o e
(Clinomics, Bioreclaimation) are diluted in blocking buffer containing 50

Y6 HRARS MG VBSRIBIEH GRS S3RUDRAA MR SPBUP SrasHewavier Fighire
at 4 C, washed with WB, and then mcubaie% with 10? Uz_%llwell gf

BietinhRntitetaBnolninpI ERISAIES0RY HBP 1/ RYSHSE RN IR
Reiptaies ar eh2thineupaies avithrd R R4 Sinemtavidire otolivimins WeedHetidssen
efore, and then treat % itQF 1/ 0: I%g' IPQdn H292ihe
&ﬁ&nﬁg d‘évijs/te oegi%r?g ggﬁ'j |'iogn) éﬁgﬁbr\gg%%at{gr?& F%e_reac% IS stopped
withitsoijss eélitos HRAGOUCR RIpanet desiyssecuiing el HasReie RogRYal
af 4Pz 8 108 Ro0sa8HAToNME HERmAieg R4nssIM samples is
calculaif%%tby 25comparison to dilutions of purified HER-3 antigen using a
four parameter curve fitting program. Staging of cancer in a patient
30BEeed BN te reéputtssetivithiBRdYisnidsediam denitimsrovBanef Ccolc
tgr%xlgh ﬁgex%agggﬁﬁﬁ%@/ention, it is possible to stage a cancer ina
evels of the HER-3 antigen. For a given type
of cancer, samples of blood are taken from subjects diagnosed as being
.78 hﬁ%M%@@ﬁ%i&@ﬂtﬁr@Q%%W@I@r@dmenaemds/@mm with 2:1
various points in the therapeutic treatment He cancer..The
daticentr MRS R ?illg g%@éﬁ%%@eﬁ?ii He blood g%;#qblgé%smt of cell
defepemisashuseTg injactbod ihanspoifioght etk mided-mesknwdd fldl the/nu
igen.that i SHER, Jgethod includes an ELISA method, such
Z@%%é?\hg%c%%gfcn ITée'%d un ergitems A. and B. Using a population of
samples that provides statistically significant results for each stage of
progression or therapy, a range of concentrations of the HER-3 antigen
that may be considered characteristic of each stage is designated. 10 In
order to stage the progression of the cancer in a subject under study, or to
characterize the response of the subject to a course of therapy, a sample

of blood is taken from the subject and the concentration of the HER-3
antinan nracent iNn the ecambnle iec datermined The concantratinn o
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20EXAMPLE 27: Uses of anti-HER-3 antibodies and antibody conjugates
of the invention for treatment or prevention of hyperproliferative diseases
umors are driven by HER family mediated sign
th?e?%d?ﬁ%%strated that HER-3 is a crucial partner throughaeflc%? é
formation between HER-1, HER-2 and HER-4. Therefore, a reduction or
elimination of HER-3 mediated signal?r:r’g“would impact all other HER
family members and impair cell signaling leading to a wide window of
therapeutic interventions and potential in combination therapy with other

tprgetadaoests, md@@h@aé@@rt@wm BEIEILS. grtmr@tthaapg&mps The

ntibodies of the,30 i entlon can d fort eat of c
FRAROR AR o MSroos i B8, B ALt e Uor
numpmtmfm}‘tdmmmdryemmelmrs pgprgmwmmoomm§ hours
DERaSL GANAR SRS ANIRSIRAL FANESL @%?@%?Q%SMFQE&%%&%t at
ovarian cancer, stomach cancer, - 80 - endometrial cancer, salivary gland
c8Bcér, lung cancer, kidney cancer, colon cancer, colorectal cancer,
thyroid cancer, bladder cancer, glioma, melanoma, other HER-3
ing or 0 ressin ncers, appear o present preferred
eﬁﬁ%&i‘i@%@ Wé §)8RE ﬁgqﬁgtqﬁrﬁ%ﬁ%e fiibse on the preceding 5list.
In addition the following groups of patients will benefit from anti-HER-3
gfiee A sealmanty SaienhubesiNanossio ARHERGM Dueeld
?rieatrpr?ent Patients not ellglble for the treatment wrth@%t ER- é mADb e
PHERPRERIBesistance to anti-HER-1 mAb or small molecule anti-EGFR
10inhibitor Patients Wlth non-small cell lung cancer reS|stant to
loti |bo f|t|n|b A s of the inve sed
e BB AR oo BUu i oh PR CERRT R 58
called "combination therapy". 15 Said combination therapy may include,
R Lo, AGSIM (b Wese RpeoifisAaraMausly;in e inerten.
?:{El i’ﬁtgatlltlo therapy W%%%%:?HERﬁ godles and otﬁ}er aageb(r:ets may
extend patient survival, time to tumor progression or quality of patient life.
Frotasedansradn nisinaiion fesigowithaddy easdbareprutiorgifipaciorfal
well as the ability to reduce the usual doses of 20standard therapies, as
for example chemo- or radiation therapy. Treatment of humans with
dmezHEEBHAUDJEiES 0f thephousatibrbf onitanit & thdnirapesiisifeak of
anti-HER-3 antibody treatment in human 25 patients with tumors, such
human patients are injected over a certain amount of time with an
dfcteaiAduRTBPanTRIIEISS FXBo8FT tHEAHRe RSN SRR WBIiHYiC tned 7-
Mmm%tteatm&né thetiboties gfatienis/artioronitaneskiinagiertineduction
the tumors pro ress, in particul ar whether th Umors arow an
?h ta%tieeééB ri urét)abrr pa)tlent i %Ta:ted Wlt% the antit ﬁéF& 3 amt od%gato%ad
tlbreetlfn\?mt@ﬁ Wwi§ atewandeiiel mtmandggbwth and/or metastasis

compared to the level of tumor growth and metastasis in tumor patients

treated Wlth the current standard of WQO
CARRL B 24 i ko3 antibodies inhibit fung cancer growtih in

Calu-3 human non-small cell lung cancer cells were suspended in medium
with 1:1 ratio of Matrigel to a final concentration of 5 x 10° celis/ml. 0.05 mi of
cell suspension were injected s.c. into the right flank of 8-week-old female
CB17 scid mice. A tota! of 60 mice were used.
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care therapeutics. Treatment with anti-HER-3 antibody conjugates of the
invention 5To determine the in vivo effects of anti-HER-3 antibody

M@&gg@fg%pf the invention, human patients or animals exhibiting tumors

are Injected over a certain amount of time with an effective G TRebpr12632
anti-HER-3 antibody conjugate of the_invention. For example, the
anti-HER-3 antibody conjugate admirfiétéred is DM1-anti-HER-3 antibody
njugate, an auristatin-anti-HER- m 3 antibody conjugate or
it e RO T bRy S5 ol SR Briale (FRELTRRPEREPS.
(Feadinest! Hierfrtnantpatients: alzgnifhel siarstimonit dresttccde oo iR days.
whether their tumors progress, in particular, whether the tumors grow and
metastasize. 15A human patient or animal exhibiting tumors and
dhgdiefsiina derpiaraisnofore vaspiarisnl Bdhti-HER-3 antibody or
radioisotope-anti-HER-3 antibody conjugates has a lower level of tumor
rowth and metastasis when compared to a control patient or animal
% B8R nd undergoing treatment with an alternate therapy.
Control DM1-antibodies that may be 20 used in animals include

] C Isin inked ibqdies ofthe same isotype
AT e faF i ARARH RS 26 SR, LT
ihapsitpedind to HER-3 tumor antigen. Control radioisotope-antibodies
that may be used in animal tests include conjugates comprising
radioisotope linked tQ antibégiie% of the same isotype of the anti- 25
R SRt BRHBLG I Fdntion? BT Hicte MbeR ey rIBIRRGRP TR

ability to bind to HER-3 tumor antigen. Note: the control conjugates would

st e T B SR

the art to practice the invention. The present invention is not to be limited
rﬁréﬁﬁﬁﬁrﬁ@’@%gﬁ%‘ﬂ%@@&@?@jf%ﬁi@%!h@i@@ﬁ@é@@;iﬁ&aperitoneat
embodiment is intended as a single illustration of certain objects of the
invention and any constructs that are functionally equivalent are within the
Jteperatdias inventioro!Tinesldposit edchateyraldiessid dosgtmentomstiipteare
SRR #'r%%—‘ig‘. R ARG ALen 0R S5 tﬁ%"é}]ﬂ%‘ﬂ%&%%@?@)&dﬁéﬂ?ﬂ&&&%&n
5 enable th& practice of any object of the invention, including the best
aieMarhesdeetisny rfitheoBwsasr0ea-a8'ahitipiratsepeeramatgingden
hpBacificiilweiratings faat Bdepresaria. Ui (RECOTIR0VEPRSPEOR AN
Exar%%lesfd tail ce%fi%preferred 10 embodiments of the invention and
Go8erH e R e M8te contemplated by the inventors. It will be
appreciated, however, that no matter how detailed the foregoing may

ERRAAPINHY, MY?QHQME@YS%B-'@@@HHEWM ﬁgﬁgégﬁc tumor
Invenuon shoud be construed I accordance with the appended claims

SHAM gaaicHiiCthereof. 15 Furthermore, unless otherwise defined,
scientific and technical terms used in connection with the present

invention shall have.t anings that are commonly understood by thos

s R T S BTG, SHRERORGE, I TRl ) Bt
satigutdrietniged ialkirficiatbieopirativdonrd émrﬁﬂ?aaaﬁsmers_hﬁllﬁrﬁlud@fmii
§%&ﬂ§i&?0ﬁé@'¥nf¥§?&%“§!’e‘?%ﬁé "EHEZSIQHE‘lﬁQﬂR“%ﬁ?ﬁ'SD?WkSvfb@ﬂﬂ_ld female

techniques of, cell and tissue culture, molécular biology, and protein and
B arbai Atk S dRta R e iaswsIS idsestion described herein are
those well known and commonly used in the art. Standard techniques are
ed for recombinant DNA,.aligonuclegtide 2 yntf#e is, and tissue
R e R b S T et AR e e i, Tre
teeinoer atarisdriicdiesasensiguebier & erifrm sttt dueg 7 days.
manufacturers specifications or as commonly accomplished in the art or
as described herein. The foregoing techniques and procedures are
generally performed according to conventional methods well known in the
art 30 and as described in various general and more specific references
that are cited and discussed throughout the present specification. See e.g.
Sambrook et al. Molecular Cloning: A Laboratory Manual (3rd ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2001)), which
is WO 20071077028PCT/EP2006/012632 - 83 - incorporated herein by

rafarence The nnomenclatiirec 1itilized in connection with and the
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5 Standard techniques are used for chemical syntheses, chemical
analyses, pharmaceutical preparation, formulation, and delivery, and
VJ&?Z%%WI '%f patients. INCORPORATION BY REFERENCEE;L(QT%LZUWU 2632
references cited herein, including patents, patent applications, papers, S
books, and the like, including the references cited therein, are hereby
incorporated herein by reference in tﬁér‘entirety. 15 -84- SEQUENCE
LISTING Antibody U1-39 1 Heavy Chain DNA:
Ehaefretradieraerarerrt ¥aRaEEAGECTTGATCCAGCCTGGG

GGGTCCCTGAGACTC
G T O G e T AR TARHA CRAGTACATEAGRTS,
CCABBBAMEGGGCTGGATTGGGTCTCAGTTATTTATAGCGGTGGTA
GCACATACTACGCA
GACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAA
Ematyentgraye gytibody U1-53, 25 mglkg, twice weekly, intraperitoneal
CAAATGAACAGCCTGAGAGCCGAGGACACGGCCGIGTATTACTGTGC
AGAGGGCAGTG

A PR WA TSRl RIS BRAETIoReS

Heavy Chain Protein:
NS GRG LIRRRYR 54 A8 RS I SHEABRIPLOWY

DSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCARGQWLDVWGQG
s behtrtii:Ghaim RidMicitabine, 80 mafkg, weekly, intraperitoneal
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGG
AGAGCCGGCCTCC
ATRETOLTGCAGGT CAMRTE ACAGELH COTGE AMAGTAATEBATAT A Are

g@@éﬁqggf%ministraticn of the antibodies of the inveniion resulted in
ACC GAGGCCAGGGCAGTCTCCACAACTCCTGTTCTATTTGGG
provyie Agduciiog ofthe human pancreatic tumors when compared to tumors

THC R BediCsalda NG INGOT-EoAHTE GO ACTHEOAMEAGERALAGATT
TTACACTGAAAATC

AGGAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCAGGCAAG
reTACRIBACTCEER-3 in the human pancreatic fumors could also be
CASAC T ECHEREEARRRAC CRAGRERCARS ExPOA Mrdht £ditiBratts

Protein: )
R PL58P 125 BRPPRnEmReISCREEB NI R SRESA VitD PPLRb an 98 1
Qb LApEESAY and 3 mice were treated with 500 pg of the anti-HER-3

e e

SHEEEC OAGIBT EGABBATBIE (b6 GUOCAGERSTRGTGRNGECITARAR: 3

%%%ﬁ&ﬂ&%% ER-3).
CCTGTACTOTCTCTGGTGGCTCCATCAGGAGTGGTGGTTACTACTG
GAGCTGGATCCGC

T A& Gies ANefeGrontig&r(iXe i G ACRGBALT REATHGR T GMitk T pdhse

TR L B LT Rets P8 SRR R At 2R 2 Ak Bilas &
Tanstaraticotta TC nitrocellulose membrane and biocked in 3 % bovine

T, : ; ;
E%%@Tééﬁgﬁg@éﬁ GrhmlAdisating s Qe S tatedr@HE-PNER-3

GA ) . L .
RPN BT ITBAR B10% AET hSIRRIRR CASBEIeSA T Aot aptigedy
CABNACTHS ABIGAEvad CADGE BEHREST.C 6 Heavy Chain Protein:
QVQLOESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLE
WIGYIYSSGSTY
YNPSLKSRVTISVDTSKNQFELKISSVTAADTAVYYCARDRELELYYYYY
GEDVWGQGTT VTVS 7 Light Chain DNA:
GATATTGTGATGACTGAGTCTCCACTCTCCCTGCCCGTCACCceeTGG
AGAGCCGGCCTOC
ATCTCCTGOAGGTCTAGTCAGAGCCTCCTGTATAGTAATGGATACAA

CTATTTGGATTGG
TACCTCOACAACCCACCCCACTCTCCACACCTCCTOCATCTATTTCCR
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Antibody U1-41 13 Heavy Chain DNA:

CAGGTGCACCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
SAGACCCTGTCCCTC

e TGTCTCTGGTGGCTCCATCAGGAGTGGTGEEFREHA RT3

GGAGCTGGATCCGC

CAGCACCCAGGGAAGGGCCTGGATGGATTGGGTACATCTATTACA

GTGGGAGCACCTAC

TRE RARFETSIFREE HescsA Y cahasted crmihminasrrcaduasmm

BARAGAACEAGdCE away, NJ). The images were captured with the Versadoc
TGAAGCT AC%CE{GT%ACTPC%% GGACACGGCCGTGTATT
ggg\ ¥ ioRad, Mercules, ;
CGGGAACTTGAGGGTTACTCCAACTACTACGGTGTGGACGTCTGGG

PLCARGRGAC CAGH: GT FACSE TEAL GG és%&@é(ﬁ&%%%@ﬁﬁenﬁn

OVOLQESGPGLVKPSULGLTCTVSGGSISSG
Wb kg1 1-58 phosphorylation of HER-3 was no longer detectable.

YMRSLKS BiBoHBET SKMRRALi iR \ekAARIANY BE AGRIRGRE Yeliting

VNGOGTT.VTVS 15 Light Chain DNA:
é%%r@gﬁgﬂ‘?&r&‘%%% /%I?‘&@Fé@ETGTCTCCATCTCTAGG
AGACAGAGTCACC

ATEAPTER OGS CFAMATEAS SRAATTABAR FTATITAAATERET A ic

@B AAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA

A ARSI AT RS ARG T TSATTSTSACAT A
AN BATETSEG CORADTIDA TEAC TGT CAACASIABTAMNT AGTIEIEL RGAdIGal
sl Hn Gldrbrar Gl dapleedbn’ Giafyee BEAMRLS WG in the

i
Protein:
PO P88 TS\ SRIGT FrRIE S GlRaIeY BRIV SE0nG 1ok Felit | Wings,

SELBEMVEND of prognostic criteria for proliferative diseases and neoplasias

RESG GSGTDFTLTISSL%P DFi\E;\Y NNSLPITEFGOGTRLEIK
AR TP RS BAER S positvs Limdis
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGG

LA e 8PS R Gnticen in a sam ie
ACCAGCTACTGGATCGGCTG

GGTGCGCCAGATG
LACESEAMMREOG TG TROALHAENBENGE TH §&idéieT 6HGHR-

X TR SRR jectaveonse o Mecasto Rl GARRRHFEBAE

sehEe AdeBactmirotiter plate or a 384-well microtiter plate, are adsorbed

@g@&&%&ﬁ%ﬁ?ﬁﬁ@%ﬁﬁmﬁ@ﬁ%&QW%%M%EQET@%%st
‘gﬁg‘%%c ETERAT AR RRiTRERERaE K SeIvssRSCTRpbT Aitbedy
fOEaCCT AR IS ayntibamtRaotely be present in a test sample. The wells
O A KR G SRR YRR SR VR MR ERM
SEsPECPeTACRSITARIOVWS SlaesyRAMYYCARHENYGDYNYN
GOGTLVTVES 19 Light Chain DNA: -86-
SACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTGGG
@RE‘%‘@R wells are treated with a test sample suspected of

FONCAGAT Cﬁ@@B@GW@@’A%G@%@T&I@@A@C&W&WETQ@MM
WG AERL HER 2 antigan, SHoh 75200008, 5Tl RIEPIR, G RAEM

TGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
GAGTCTGCAACCT
GAAGATTTTGCACTTTACTGCTGTCAACAGAGTAACGGTTCCCCGCT
CACTTTCGGCGGA GGGACCAAGGTGGAGATCAAA 20 Light Chain

Protein:
DIOMTIIPCSQ] CAQ/CPDDPVTITCRASI IQIPSVI NWVYOOKDPCSAPKI | IVAA
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TCCTGTAAGGGTTCTCGATACAGCTTTACCAGCTACTGGATCGGCTG
GGTGCGCCAGATG

W@%@i&WAGGCCTG GAGTGGATGGGGATCATCTGGCi)%fg%]Q.BZ;"(DC‘%}/(A‘\]%‘‘;I'3 )

ATATAC
AGCCOGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCA
TCAGCACCGCCTAC =77 -
CTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTACT
sarodss Aoncapaiact suspected of having levels of circulating HER-3
éﬁt@c C@E(C%Q%ﬁ%gdéé@(s Tte%A@h ANNoERGEH @ Mol GAMEECT Atnb Gl Ghe
TCTCCTCA Hea in Protein: .

155 ETIRES RE- SRR G SoLs B8 ES2IS, R PR IR s e

MEIWRGDSERINHER-3  antibody of the invention that is labelled by

R LSRRI TAXE QSRR ARPTRHYY GARKE)N (GRUNYY -

t Chain DNA: _
@a&m@@AM@A@@ecm@mmm@@q@@@mem@vdh@@@'ES

AlAMAARAGIEAGUdin-conjugated horseradish peroxidase (HRP) and a
ATCACTTGCCGGGCAAGTCAGAG CATTC%@{AGTQ&%%L@%%E%%@E%TE N

BUilBRIR SRCHSEeNIC substrate. The conceniration
66 GAXTELGLET SAACHEOTGA Y TATARTEDARCE AG ETEEOAANGVE

ﬁ%%&ggfg%%@%%ﬁ%}?g?f@ACAGATTTCACTCTOACCATCAG

CAGTCTGCAACCT

B8AASEE LR P HERT BhAGENG shtiaAe AR AETCCCCGCTC
TTCGGCGGA GGGACCAAGGTGGAGATCAAA -37- 28 Light Chain

Protein:

B QVHED 36 SIS ABGEERG-aidBRE QSR M Net¥QQKEAG RHIR KPdrxfin-

A . . .

EIRB IR A5ien r el ARRaIR VARSI P TRt 2P Gy and then
Ryitessay wah-48P%0 ElsappiChain’ DN 95% Ethanol 1 min and rinsed in
ghfifed Gete GHaseheCidseEGfialald Ky AGMBIARDGANC ST Sarifin-
GCCTCAGTGAAGGTC . . C .

PEE ABECTPETEL R AR R RBEHE T AT T ERRT PR L
GaBIBACAGESHBGhe unmasking paraffin sections are heated in a steamer,
ﬁ/%{’é?9&%@1@@%@5&&@?%%@&ﬁﬁﬁﬁ&%%é‘?&@&%%&ﬁ as
GTGACACTGGCTAT o
o gestoreeT Y TEE Aejdige ARA G- e AT theesse eraicrxeRe chigselion,
5 GAGRRE &rBARcubated at 37°C for 10-30 minutes in different enzyme
ATGGAACTGAGGA CCTG@G TCTGAGGACACGGCCGTGTATTACT
é@@@&i\%&%ﬁ@@ enase K, rypsin, pronase, pepsin etc.
GATCTCCCGTATGACTACAGTTACTACGAATGGTTCGACCCCTGGGG
%ﬁéﬁ%@@é%@@ %QE%%%%@E%ES&&%H%%&Q@% &’ﬁé&%&g}_ tissue

QVOLVQSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQATCG EW
RSV RFSdsatsY with a blocking buffer to prevent unspecific inferactions.

ARY bRaRY BMIDYMNT Sl bl MEd 35 bRFEHTEM MMBARE- (aHLRNEY B)ffer
EWFDPWGOGTL VTVS 31 Light Chain DNA: ] , ,
EoR AT X LB Pt A RN Excess primary Aiihad, s
ACHRCAGAG BOAGS tions are incubated in peroxidase blocking solution for

T .
ﬁgi@@{%\%ﬁ %&Cw%@%ﬁ&%@%ﬁ}r%% ClepT fid e detiwnblare

EEBRIRIE CORRRTERCRIECR TRPRARNE AT BENB Thet Segli A8 ve

o HBGARMBOATEAan enzyme. Examples therefore are bictin labelled
AL AC TG AT CRATCT CRAGAGAT T IACTSTROGRAThAS

GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCGCTC
ACTTTCGGCOGA GGGACCAAGGTGGAGATCAAA 32 Light Chain
Protein:
DIQMTGSPSSLSASVGDPVTITCRASNISSIILNWYQQRPGKAPKLLIYAA
SSLQSGVPS

RFSGSGSGTDFTLTISSLQPEDFATYYCKSYSTPLTFGGGTKVEIN
Antihody (11146 22 Heaawvw Chain DNIA-
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37 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCOTGTCTGCATCTGTAGG

Wﬁ%ﬁ%gé%é%GTCACC PCT/EPZONG/012632

TCACTTGCCGGGCAAGTCAGAGCATTAGGAGCTATTTAAATTGGTA
TCAGGAGAAACCA
GGGAAAGCCCCTAAGGTCCTGATEORATGOTOCATCCAATTTGCAAAG
TGGGGTCCCATCA i
PESTFENG PECEATEC BRECTG afAesis AntivetwereTaa ces is
Sifeltd BEAAREENng with a suitable chromogenic substrate.
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCTCG
GACGTTOGGCCAA GGGACCAAGGTGGAAATCAAA 38 Light Chain
Brateirmination of HER-3 antigen concentration in serurmn of patients
DIUMTQSPSSLSASVGDRVTITCRASUISSYLNWYQQKPCKAPKVLIYAA
SNLOSGVPS
RESCOBSCE OBALT SerhmeD ta DyanilySVsTHRrt)o TRk serum.

ARtbaghy Uﬂﬁés PAtisaviehadAbA anti-HER-3 antibodies used in the
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGAC G%T&A@%%gTTCG

aggwisk EFSfcFespgnized different domains on the aculé and
A6 GG EAGIEET EFOT GG EDS G TSEMPIB AGTA GTAAGE AC TOB ABITS is

BT AR LB PRl PP RS B R LRI SRRl S Ruter
ECARGERNCTROIAB 6) at a conceniration of 2 pg/ml were coated on ELISA

LGEGEOP AR GRGERART GA\% R HR4E TS HarE GrOfAAaARN
CAGTTCTCCCTG

AN FERRRNETRYTEIAR S CTR M €A A AVRSE R S ATTREFEPE! In

CEATACIAGLEAT. The plates were washed (3x) using 0.05 % Tween 20

TTT GT CcC CT, A GIAT G G

A G R OB M el B (R,
Olecropirsaip T R SHTES L INC Pipsidms Indfey WSUAROD ATk &1L pan
@ SERTD¥Ns are incubated with serum samples overnight at 4 °C,

PSLKSRVTMSVDTSKNUSLKLSSVTAADTAVY R uGv FYYYG
MBS AT B 8k Gy DSMR et iy I HTSRIG, o biotifySted
GAeSibo aiiEIEHIGG EGIRAGY foT CGGHET GARGIGYSEIARGIEOTIgere

T - .
e R o A 17 R CSA B A e
tegateiic At Ga@ell of o-phenylenediamine in H20, (Sigma deveioping
R FAABECEITGABTCRAT AEAARGSALEAAL GRTART ARG of
HeKBAC McFd erazet Nt re AESATRIRIE CREISCACAR GTR CAhe

EEAMEEDPCETAER-3 antigen in serum samples is calculated by
AameARRom b dintions of Burtied HERS Bhiger USiRg 3180/ barainber
CEE ATAGBAGBAGCTGGTCCTACTACTACTACGGTATGGACGTCTG
GGGCCAAGGGACC ACGGTCACCGTCTCCTC 42 Heavy Chain Protein:
QVQLVQSGAEVINTGASVKVSCKASGYTFTGYYMHWVROAPGOGLEW
JrEangs{aencein a patient
AQKFOGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARGGRYSSSWSY
YYG DV%/\/G%BST Tvg%{g é%llr_i h %hain D{_i[.\l@: .

ERToi P8 1o TN et AT S BT PO F L EPE A B IS
AnkBETGBOT e present invention, it is possible fo stage a cancer in a
%1'}Qj@&%5%%&%@%@3&@%&&@?&@@@5%&%@%@%@%ﬁgof

CTATTTGTATT . .
FRBLST GRS Blaee BrealskeoT FeA CHBIRSH SiRgnase? thaigrat
TTCCAACCGGTTC
TCTGGAGTGCCAGATAGGTTCAGTGGCAGOGGGTCAGGGACAGATT
TCACACTGAAAATC
AGCOGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATOCAAA
GTATGCAGOTTCCG
ATCACCTTCGGCCAAGGGACACGACTGGRAATTAAA 44 Light Chain

Prntain:
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48 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASUISIYLHWYQQKPGRAPKLLISAA

Wg%%@ép’é%mﬁmRSLQPEDFATYYCQQSYTSP|TFGQ§%€?§H¥%WZ
Antibody U1-51 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGBGCAGGACTGGTGAAGCCTTCG
GAGACCCTGTCCCTC
ASTTE CHEFCTCIC FBGTOROTE CATCAGEAGHTAT BACTIGBAGETS in

2R e et L e B PRV R e R

euimer praseaicinabe blood samples is determined using 8 method that

T T,
gg%(?}g TWJ GRAMGAE A IR Targd M BREACH IS SifeR 2

RREET ARUETE FETEAY L BETER R AT 88 COIRE THASERRS Yosder

GEAGCAGCAHTT BGAlsing a population of samples that provides statistically

HOI RS AT RSBV AE AR P - Jarde o

peoeantrations of the HER-3 antigen that may be considered characteristic

QRLRESGP BB SRILSLTCTVSGGSISSYYWSWIROPPGRGLEWI
GYIYYSGSTNYN
PSLKSRVTISVDTSKHUSLICLSSVTAADTAVYYCARDSSYYDSSGYYLY
Yo SN\ Y\UBHQ 6 the b Bessibrg bt CleagarfadAin a subject under study, or to

Bhiraterad Hel (Reheintd G i SCeietts BEculsd BHhakp] o St of

Airod AT RepineT dessstied ead e TermrantsdaG efTb e Astah saligen

9&%&%%%%%@ is determined. The concentration so obtained is used

TGGTA AGC GAAACCA?GACAGCCTCCTAAGCT?C{TC?TTTCCTG
EoiEeRt range of concentrations the value falls. The range so

G@eAiReg G{@r@@ﬁ‘i@éﬁ@ﬂ' BAL GEad TAHASIGESHB QB GCIETE GG AGRapY

Sl ehte Yo, poeiations of dipangssdtsiblesis fherely oroviding
Ashaoenm AeTbiect under study.
CCTOTCACTTTCGGCCCTGGGACCAAAGTGGATATCAAA 52 nght

MWA&TReatment or preventlon of hvpernrol;feratlve dlseases

ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYTTPLTFGPGTK

VDIK Antibody U1-53 53 Heavy Chain DNA:
HACGIBE AOTE errareT T HES Bl oedinted sigoalncrdddes

Gea TG a8 Tthat HER-3 is a crucial parther through complex
LCTeTOCACCCTCICGAT AL CTIGAGTATCTATASCATCANCTC
EBAGBIBAAGCRITGE TEGaET GEGIINTCHOUACKTTBAGIIAGRACGTAR Tamily
GEAEEA TN -%%ﬁ« cell Stgnatmq_ieadin to a_wide window of therapeutic

GCAGACTOTGTGAAGGG ATTCACCATCTCCACAGACAATGCCAA
iietrertiapesT @@ Tootential in combination therapy with other targeted

@@&%WW@Q@M@%M@%G&A%@@QQ@J@EM 4Gf the
GT%&GAGAG TAGG

2R PR ASEH oI Re R @l CRE RREBRErlire, &7 HER 2

CSTCEETTE B¢ Hethal agalepedteima number of factors as for example
f{\%@hﬁé % S%%%QAQ RGERLRbeS Ak elel Rahder DMAVEREGRRR @kidr,
RESVREE REFISRDNARRNL Y \WARRS ROWBAHY YSAOARD HEPHSAF SRR
QGTVTVSS 55 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCAGGCGAGTCAGGACATTACCAACTATTTGAATTGGTAT
CAGCAGAAACCA

GGGAAAGCCCCTAACCTCOTGATCTACGATGCATCCAATTTGGAAAC
ANCCCCTCCCATCA
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Antibody (u1-57) Cl Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCTG
GACCCTGTCCCTC

R & RETGTCTCTOGTGGCTCCGTCAGGAGTGGTGEFHRR K B E2

GAACTGGATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCAATTACA
GTGGGAGCACCAAC

CMAAGAA. C%@%gﬁﬁéﬁﬁﬁﬁ@%é@&%ﬁﬁ@@&@ﬁwé&% n
?@5&%@%%@%?@3%6%95&ﬁ%@c@é%b%ﬁf&i%Wﬁ&??‘a'

ABEGCTEBGAGABAEIRG or overexpressing cancers, appear {0 present

A EGAAC T AGTAC T CIACT A AR TATRGAGOTC 16GG G

: GACCACG GTCACCGTCT ( eavy Chain Protein
skt epgirahekpiowings prery sGeatvais adyvanafijyirarmt ki3
%%Y&J%@g\é?%t\!;‘DG%KNUSLK TAADTAVYYCARDRELELYYVYY
&MIB%W&%&’%&? rg@ﬁ?i‘l%?@ﬁﬁ%%@’?@é%ﬁiﬁﬁﬁ%hain DNA:
GATATEGEGATGABEGAGRE FEOASTIGTBRETEERCGIAACCCCTGG
AG

AT Al R stange fo a0l HER: mah gr small moleeule anli EGFR

GTAMIPBEATTGG

BAGEaHa A G rCMGalit GiAECchbeh Fetiataht R RO D Jdfith.
TTCTAATOGGCCC

TCCGGGGTCCCTGACAGGTTCAGTGCCAGTGGATCAGCCACAGATT
RhAERGTOARBAJIES of the invention would be used either as a monotherapy

AR AN RS 8P AT SII A T AL FBRAIS RSy
A7 Ao0hTets JBMare CBATKDEACTEE RSATIRA A £aaiis diatimere
BERIRd previously in the invention. Combination therapy with anti-HER3

DIVMTQSPLS| PVTPGEPASISCRSSULLYSNCYKYLOWYLQKPGOSPO
Emk}o@gﬁ\”ﬁﬂd other agents may extend patient survival, ime to tumor

By ERIrSA (LSBT DFpafidSRNE APRIGH NG MAALQTFRIGH GRMEIrRll
i -E I e

RGOS, St GlEn s SRR ety o revtyce the vsval dases of

Rlewrecbharanesieyor example chemo- or radiation therapy.

TCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGCACTG

GTAAACT
G AGACT SR GAARREGS AT ARSATCHAP ACARAATTGEAR,

GAACACGCTGTAT -
EAEBOIRANHE ANDHE CBIFE ATNEE CREHEt ARC BSCIPE TOYPA P ACTTaIN

e ACAREABETan effective amount of anti-HER-3 antibody of the

CGCCTTGACTACTACTACGGTATGG CGICT G%GgCAAGGC@ACtCA
BRENERCEPPETHEE TR BB IR PIG e human patients are
QUOVES B EEIPRCRIBHRESEAASEPTHIBYEMHW YRTIARG kGEther
YI\Q/ ﬁ\[r%{'g %Wﬁé\ﬁletastasize.
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAARLDYYYGM
OVWGOGTTVTVS 67 Light Chain DNA:

GAGAI (o TioReC Wil ke TEEAEROT 6RIGHGESCIGRANGIREIAGSS a
CTCC

e R ST R camus 7R P a5 ComRRTeRh P 1Ak Jeye oG o

oSt ABAABGGasis in tumor patients treated with the current standard of
GGGAAAGCCCCTCAGCTCCTGATCTTTGGTGCATCCGGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAA
CAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTTCCCCGCTC
ACCTTCGGCCAA GGGACACGACTGGAGATTAAA 68 Light Chain

Prntain:
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TOGTACCAGCAGAACCCAGGACAGCCTCOTAAGCTGCTCATTTACTG
GGCTTCTACCCGG -92-
GGTCCCTGACCGATTCAGTGGCAGCGGCTCTGGGACAG
“W@f&%?c.rc ACC PCE/EP2606/012632
ATCAGGAGCCTOCAGGCTGAAGATOTGGCAGTTTATTACTGTCACCA
ATATTATACTACT -81%-
CCTCGCACGTTCGGCCAAGGGACCLAGGTGGAAATCAAA 72 Light
cdainnBrateintics.
DIEMTQSPDSLAVSLGERATINCRSSQSVLYSSSNRUYLAWYQQNPGQ
PPKLLIYWASTR
ESaVRDRFRGCSGSHEIDE BTIS Sy QAEIIAAA Y GRS
KVEIK Antibody U1-52 73 Heavy Chain DNA:
CAGGTGCAGCTCCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
At Aeleriner deaporivo effects of anti-HER-3 antibedy conjugates of the

@%ﬁ%&%ﬁ%ﬁ%é&@ﬁﬁm@@%%@&%%@%@ﬁi@ﬂét@em a

BT B oA TSN Bl AR AP 37 SIREU RS ERRHR S ARERIER A rkacy

GTREEAGTCRE OTAGten. For example, the anti-HER-3 antibody conjugate

%@ﬁgﬁ}%@%ﬁ% %%Ta%ﬁ% GapG Al G HeaGakhER-
Foatibaiva crusAkC P Taieaens cnic UG A cattbrsly caonapateT At
ediipheChneAGRRy the treatment, the human patients or animals are
GGAACTGGAACCAATTACTACTACTACTACGGTATGGACGTCTG Gg
s Hggnetier

EER REWEFCRCETTERRE PAASERY B

DEQUES GRGAVIPEITIUSHTETVSGGSISSGGYYWSWIROMPGKGLE
WMGNIYYSGSTY
YNPSLKSRVTTSVDTSENQFSLKLNSVTAADTAVYYCARGGTGTNYYYY
PamemRSERST Pnanirsar sxhiticth s and undergoing treatment with,

feAeAdrhEid GTNIGAGLEAR-BGHIbRY EAdiebicpe-Ehi GIERI S aitbady
GGAAAGAGEC%IAC%

EFUHTREF GG B G R G R Rl HEPF ARRKB AV TR AR pen

CRTACTABCGAGHMAl patient or animal exhibiling tumors and undergoing

SRS MR Gl TS rRIRCHE2EY Cod b BRA A 5 TS Cbe
CCACTGGCATCCCA

Heshie erirteicreutsasnisarinfcrIB it BXE rsdcecanthedissrof
GRGRABASHIE A the anti-HER-3 antibodies of the invention, but more
CCTGAAGATITIGCAGIGTALTACTGT, ATGGTAGCTC

SRR P . AR R P CERER AR el ool
CGhiiinsPiongirpntibodies that may be used in animal tests include conjugates

g%%@vﬁ%%;%é%%@ RABSE RARIERS BY LRV RQISBH L GIRAE Xnti-

RRBstG guised B R e R e HpE AR VEID SREBIaiL GO TR the
Aptibpdy Yihd lo/ HERaY W EhairaBiden. Note: the control conjugates wouid

ié%gég %AG _E%T GﬁA% %ﬁxﬁ%‘l&CGG GCCCAGGACTGGTGAAGCCTTCAC

ACCTGCACTGTCTCTGGTGTCTCCATCACCAGTCGTGGTTACTACTG
GAGCTGGATCCGC CENERAL REMARKS
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGdGAGCACCTAC

TAEAAXEGEGTRGIERGARGRGTAGIA GHOIMRCAT Aol CA GHACGHT AL &TaDie

i i i tion. Th i ion i
R R S T o vasicn P Ron T LSRR TR 539! 0
ReTiofsddnceespa by the construct deposited, since the deposited
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGGTATGGACGTCT
GGGGCCAAGGGACC ACGGTCACCGTCTCCTC 73 Heavy Chain
Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGVSISSGGYYWSWIRQUPGMGLE
WIGYIYYSGSTY

YNPSLKSRVTISEDTSKNUSLKLSSVTAAPTAVYYCARDSESEYSSSSNY
CMD\\WCOCT TV/TV/S Antibadv LTT1-1 1 70 Heawvw Chain DNA -
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RSSGSVSGTDFTLTVSSLQPEDFATYYCWSYSNPLTFGGGTKVETK
Antibody U1-62 (2.9.1) 93 Heavy Chain DNA:

Wg%@?%&é?GCTG GTGCAGTCTGGACCAGAGGTGAAAAAGCCCGGG

PCT/EPZ006/012632

GAAGATC
TCCTCTAAGGGTTCTGGATACAGTTTTACCAGCTACTGGATCGGCTC
GGTGCGCCAGATC -82.

CCCGGGAAAGGCCTGGAGTGGATGGCGATCATCTATCCTGGTGACT
erBAdiAGRASATARded as a single Hlustration of certain objects of the
AGCCCGTC TTCCAA?G CfAG{GTCACCtATG CAGCCpA{CAAGT%CAf
FIKTLPN 208 AR FaNSiructs hat are functionally equivalent are within the
ERGBEATGEGNETIG CATELAE CUCTEGEMEACCGSOAT GIATIEACan

E%@Q&A%@W&ﬁﬁen description herein conizgined is inadequale io
GGCTGGAAACTACGTACATCACGGGTGATCGAGACGTCCTGCGGCC

RACiRe GrastreTd AncePiestetihe Eweliary ddidioptm best mode
Bl of Ol AR KK BE EShdthaée&sStavirigl hE VYL PEVIR @GP fat Ed\Vine

GII . .
g&%‘%&g@@%%@@%ﬁﬁ%HEGLCHRHVLLCETDCWKLRTSR

VIETSWGQGTTV TVS 85 Light Chain DNA:

OV orEddgl St © b A B Wik T 1Ak (hrbifed

GGAAAGAGCTACC
emerdorue AGEE CRTCATASTEPPA TedseintednerrieauRiadhy

GBARLNEFA QAR be appreciated, however, that no matter how detailed
CTGGCCAGGCTCCCAG.GC%;_ C%CATCT TGGTGgATCCﬁ:GegAGGG

NEFFERIg, PR @RPear in € invention may be prac in many
GAGA QERT TIEAGTEGIEAGTBOE TOF GOGATHE AT TATHTIBEC MG Al

g@%ﬁ@&%ﬂﬁ@% agyre givalenis thereof.
CCTGAAGATTTTGCAGTGTATTACTCTCAGGAGTATCGTAGCTCACC
GTGOAGTTTTGGC CAGGCGACCAAACTGGAGATCAAA 86 Light

EhaeRriginuniess otherwise defined, scientific and technical terms used in

EIVLT SPG'I',lthITéPGERATLSCRASOSVI TYLAWYg KPGOQAPRLLIY
EXNBEEHOPR N e present invention shall have th eanings inatl are

D@E&@S@ SEIRDFTOT %E%MW@QWGSB@@SF@@WKEFR%%S
ANDYAY s Lﬁ%@?ﬁ\’lﬁ&ﬁ@i@ %W(Jﬁuiar terms shall include pluralities and

CAGGTGCAGCTGC GGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
Rigrat e phalidgelude the singular. Generally, nomenclatures utilized in

A6HnECH oA CIART, Ca/dl GsehfiGiiet CEFA TN CHAGeGsT @ATURAC letiar
CTGGATCCGC ] ) ]  re e
BRI SRR AR QSR P PR R Rle e misi AR idization

GaBOBACEMIT BAC those well known and commonly used in the arl.

@ﬁa%é:%c%%HQ@.S%EC'%%Gﬁé%EC%GFéEéE%%T%@‘TA@@%%%E%e
TAAGAACCAGTIC

FEBreRsA A5 THRET TS AT HEtsErRBIRE AlSsb (IS Feppkation.
ASOFectic GREZAMENE reactions and purification technigues are performed

A R B B AT AR A
OwGIOE 86 Peikes TeresL ToT B anBEROaURSIRDPFCKEE Bre

%%&Ygﬁ%ﬁﬁed according to conventional methods well known in the art
YNTSLRSRVTISVDTSKNUSLKLSSVTAADTAVYYCARADYDFWSGYFD

?V@Gﬁéﬂs?ﬁﬁég“_gﬁﬂggﬁ_mqfﬁhﬁp%mm specific references that are
GtCA BB AGIAGES&IC ENGIEBOIC AE GOl GPEdiGEATCTGEAGE].

RPCRCR S o Atnier CIoSIog A RRRIORLRPHRALEL P £
Peneddahaacbyratory Press, Cold Spring Harbor, N.Y. (2001)), which is
GGGAAAGCCCCTAAGCGCCTGATCTATGOTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAA
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 90 Light Chain

Prntain:
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RFSGSGSGTEFTLTISSLUEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-9 95 Heavy Chain DNA:

W@ﬁ@g’é@ %G CTGCAGGAGTCGGGCCCAG GACTGGTGAA\SV&}%'&MI{H2(32

GTOCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTG
GAGCTGGATCCGC - 83 -

CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACA
REIGHEPRECASERAG reference. The nomenclatures utilized in connection

A O C O TCANGAGTCCARTIAG LA TEARINRAF RIS,

FEUEICANBOTGASDRETCICADFUTTE ot AcAnaEeGalr ety

ASERIGLCRAGAGES those weli known and commonly used in the art.
GATTACGATTTTTGGAATGGTTATTITTGACTACTGGGGCCAGGGAAC

SETERST CHrBIaHRS FrYesd g e SHIIERSR: © erical analyses,
NAEERGERAE LV KRBQDRS LIBEMSIE 6 SHHS GRRY YA VEIRIQ HEGS &1t Eof
WIGY YYSGSTY
%(SRVTISIDTSKNQFSLKLSSVTAADTAVYYCARADYDFWNGYF
DYWGQGTLVTV SS 97 Light Chain DNA:
GACATCCAGATGAGEE¢TRA FIBA BCRERER
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGACATTAGAAATGATTTAGGCTGGTA
FEGEIEARBAARET herein, including patents, patent applications, papers,

R ok g i ke IRl e T/ereent S thE7dih G/ Yy

KCEPICKEOEBDAG TESATESTC LenaKEXATTCACTCTCACAATCAG
CAGCCTGCAGCCT -95-
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGG
ACGTTOGGCCAA GGGACCAAGGTGGAAATCAAA 98 Light Chain
Protein:
DIQMTQSPS5LSASVGDRVTITCRASQDIRNDLGWYROKPGKAPKRLIYA
ASSEQ9GYPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLOHNSYPWTFCOGTKVEIK
Antibody U1-10 99 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCCGGCCCAGGACTGGTGAAGCCTACAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGGAGTGGTGATTACTACTG
GAGCTCGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGACTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGAGACGGCCGTGTATT
ACTGTGCGAGAGCA
GATTACGATTTTTGGAGTGGTTACTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 100 Heavy Chain Protein:
QVQLQESGPGEVKPTQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLE
VITGYIYYSGSTY
YNPSLKSRLTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYF
DYNGQGTLVTV SS 101 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATOTGTAGG
AGACAGAGTCACC
ATCACTTGCCGCGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGGAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
GAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAA 102 Light Chain

Prntain:

EN&H GCATCTGTAGG




TCCTCA 104 Heavy Chain Protein:
OVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIROHPGKGLE

W%%éﬂ? ?EI::-;(VDTSKNQFSJ,MSVTAADTAVYYCARAPﬂGE%R/Og/&QEZ

DYNGOGTLVTV SS 105 Light Chain DNA:

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG

AGACAGAGTCACC

ATCACTTGCCGGGCAA‘GE&@W GGATIAGAAATGATTTAGGCTGGTA

TCAGGAGKAACCA

CGRAAMG GGG TAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
1 TGaGE TEQCATTCA

AGSTETEAGEGITAGTEGATE TS CGCACMNGANFIEAETETICAGARTCAG
G A@:@@F@@ @@WG’T‘TCACCGTCAG’I’AGCAACTACATGAC CTGGGTCCGCCAGGLT

SO e

r@%@lﬂ«:a'z‘cm{;@@cCAAGGGACCACGGTCACCGTCTCC FCA
2 DIV BSSE SASMGDRVTITCRASOGTANDLGWYNKPGKAPKRLIYAA
SSNOSGWPS 10PCGSLRLSCAAS GFTVS SNYMSWVRQAPCKGLDWVSVIYBGESTYYA

RPS@S@’S‘@?EW%@@W%W@%RFWWWFE%V&%SFKVE|N -96-

E%%‘%‘%% VSRR DNA coareaccecTasasagcessceTee
Cﬁé@é %&M@@%%ME&@@W%TCAC

AGAGSE LG RERTECACTCTCCACAACTCCTGTTCTATTTGEETTT TCATCGGGCC
AGEIGEACTEFCICTEETCEETTCATEACCABTHCIBGFFACTACTG
G AGBIGIREEYEECEATGT TGGGETTTATTACTGCAGGCAAGCTCTACARACTCCE

c&@@ﬁ@@@ﬁ@é@ﬁ%@@é‘é&%@ﬂ%GATTGGGTACATCTATTACA

4
G § .I\S IGCRESOSLLHESNGYNYLDWYLORPGOS PQLLFYLGFHRA
@E%%@M%%@M&EI&@%T@@MTAGACACGTC
TAAGAACCACTTC

TO@&"BGAA@CI{GAGCTCTGTGACTGCCG CGGACACGGCCGTGTATT
5 A@F@"EG

C g&%gm‘éﬁ’%@%ﬁ@ﬁﬁéﬁﬁéﬁﬁéﬁﬁ TCT

B FRIN T GGETACATCTAT TCCAGTGEGAGCACCTAC
%@&%@ﬁ@@%ﬁ%ﬁ@rﬂg&&ﬁ@&éﬁﬁ@z@ﬁﬁﬁ@ﬁ@ﬁ%ﬂ@@ﬂ@@&e LE

WHSYHY NS GSTAECTCTETGACTGCCECGCACACGGCCETGTATTACTGTCCGAGAGAT
Y NRSUR SR SHDTSKNOFSLRASSSAFARS T RV FERAREBERSIYWG
QGTPIFEAESE-EH9 Light Chain DNA:

Gﬁé‘?&é%%& %« CAGTCTCGAGTRERGETRRERRTEARRERTCG

QFSLXLS SVTAADTAVYYCARDRELELYYYYYGMDVWGQGTT
ATHLECTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAA
7 CEAFH GGAATEG
T ABCAOEAL SRS AL CRERETFETEE ’é‘f’&éﬁ%@ﬁ@@@ﬁﬁﬁj@%@e

R TGO AGSESEROTCAGAGCCTCCTCTATAGTARTGEATA
Gﬁ@ COTCCTEATCTATTTEGETICTAATCGGGEE
@é@%@%ﬁéﬁéﬁ@m&@@@e@%ﬁ%@%&wﬁT
T’% Al L GAAAA IS CCATGTICGEATTTATTACTGCATGCAAGCTCTACAAACTCCG

AGEACABIGGAGGOTCAGSAIGITEBGGTTTATTACTGCATGCAAG
& CICTACRANCTROE

: iR : .
R e AR AT AR U

DIYMTURL S}:PYerPGEPASISCRSSULLHOGYNYLEWYLQKPGQSPQFM
5 IYGONRAain owa:

SEVRDRESGERS@TDFTLRISRVEAED VSV CMOARECTR STPHESRARLE

IK A&ﬁﬁ@@h@ﬂﬂ“ﬁlﬂﬂ@@f—i@%&@ '@ﬁgﬁ%%‘MGGAGTGGGTG TGGGUTGGATCCGET

C AT S e BT C R A e C St AL R ARG E ST ARG TCeAC

AGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGOTCCATCAGCAGTGGTGATTACTACTG

GAGCTGGATCOCC

CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA

GTGGGAGCACCTAC

TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAACAACCACTTC



GGGGACGTGGATACAGCTATGGTCGATGCTTTTGATATCTGGGGCC
AAGCGACAATGGTC ACCGTCTCCTCA 116 Heavy Chain Protein:

O\ PGLVKPSCTLSLTCTVSGSQVSSGGYYNSWIP PPGKGLE
%F&%@ ST1 TEP2606/012632
YLIPSLKSRVTISVDTSKNQFSE%(LSSVTAADTAVYYCARDGDVDTAMVD

APDINGQGTMV TVSS 117 Light Chain DNA:
GAAATTGTATTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACC e

CTG’*@@Ww@@@@?ﬁ‘%ﬁ%@%%ﬁ%ﬁ%@%mm@ﬁG

GT&%RW TACTGGC,GCCA GGGAACCCTGETCACCGTCTCTTCA
cﬁ@ GCTCATCATCTGTGGTGCATCCAGCAGGG

C@G{f @@%@@@é@mﬂcws&r LT OCVGVEWIRQOFPGKALDWLALL YWNDDKR
GAGAGGERCAGEG GEAGCTEGEGNCTRCCACRGRESTPCKSTETTAECA
TCAGAAGACTGORG

e

'CCAGACAGATTCAGCGGCAGTGGGTCAGGCACTGAE"I TCACACTGARAATC

haln. &
EIVLEQSROEESLERRERAFEERASQSESGNMICANYQURGQARRLHCG
ASSRAFGIRCGECCAAGEGACACGACTGGAGATTARA .

DR I'—‘@@SG@@ﬂﬂDl-’-zltl_";F-FtF*F?LEPEDFAVYYCQz YDRSPLTFGG%T@{Q%B(

AntiB PPEAY-1{ Y DEYTYEHWEQORPGOSPRRLIYIVS
A A A R SN ccorrcac
ACAGEGIGTHCETC

ACGLGGAGIGTEECTGGTGGCTCCATCAGCAGTGGTGATTACTACTG
GAGLTFEBATOGBCACTCGEGCCCAGGACTCOTGAAGCCTTCACAGACCCTGTCCLTC

A G O R A L A LA NG LA

GT@M@&@%%’Q\% CCTGGAGTGGATCATATCAGTAGACA CGTCTAAGAACCAGTTC
%@%@ﬁm ATALEAGTEAGAGAESTC

TA TACTCCAAC’I‘ACTACGGTGTGGACGTCTGGGGCCAAGGGACCACG

TCGoedeAAGLTIGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT

ACTGIGOBABABGRLN:

AR TN R AR

CC%@?E&&%@%%&?@A%%%Eavy ain Protein:

EV(ég E%EﬁLﬁlﬁESQTLSLTCTVSGGS|SSG DYYNSWIRQHPGKGLE

WIGH, ¥&ﬁ@\-@é}‘m\,CCAGTC’I‘CCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

Y NPSLICBRYIISVETSKNOESLKIEEALT AP PET YRR SO DERN

W@TM%WEB@%WW&%%@%%% TCC’"ATCA
CAG@F@@JR@@%&%@C Sﬁ@ﬁg@g

é% ACY ggg;rcggggemGCTCCATCAGCAGTGGTGGTTACTACTG
GA@QQMM@@@@DRVTL'I‘(‘RASQ?&ISNYLNWYQQKPGKAPKLLIYAASSLQSGV’PS
CAGEACSGCAGGOHNACGEBCU TERABTEEATIEEGTACATCTATGACA
GTGGGAGCACCTAC
TACARAPEEGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
IIJAA&%%G CA-GTCTGGAGCAGAGGTGAAMGCCLGGGGAGTCTCTGAAGATC

TCG}@J@M@@%M@MM@@A
ACT@J@@@K@@c@@&?sGTGGATGGGGATCATCTATCCTGGTGACTCTGATACCAGATAC

CA@%@@M@A@@@&W@Wﬁ%@fﬁ%ﬁé@ﬂg@%&??@r

TG@%Q‘?E%ET E@W?@%@%ﬁéﬁ%ﬁé@%ﬁ

% g{éﬁ&@&@%@&@i@&b&'ﬁﬁ’ﬁ@ﬁ%@@%MMWH?@HQ@K’G LE
WIG¥E¥ RS GS EXDKS IS TAYLOWSSLKASDTAMY YCARHENY GDYHYWGQGTLVIVSS
F¥NRSEKSRATISMBTSKNQFSLKLRSVTAADTAVYYCARDQGQDGYSYG
YGYYYGMDVWG QGTTVTVS 123 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCAGGCGAGTCAGGACATTAGCAATTATTTAAATTGGTAT
CAGCAGAAACCA

GGGAAAGCCCCTAAACTCCTGATOTACGTTGCATCCAATTTGGAAAC
ANCCCCTCCCATCA




127 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG

TCACC
@?@g@?‘ﬁ&ceGGCAAGTCA@@ACATTAGAAATGATTTK%E@?‘@@% 32
TCCGCAGAAACCT

GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATOCCGTTTGCAAA
GTGGGGTCCCATCA

AGGTTCAGCGGCAGTGGATCTGG GACAGAATTCACTCTC@%%EQAG

CA@@@’T@W@G@C? GTCTCCAT CCTCCCTGTCTGCATC‘TGTCGG@&GRC?& ;
GAAEATTT @’C@ﬁ%ﬁgﬁé@gﬁ AR AT AL TAGEG GHGG
hefef GG AAATCAAAG 28 ddght:Ghain

ACELIGEGICA

ProfgiR: A rrrrGeACTTTACTCCTCTC ARCAGAGTARCGGTTCCCOGUTCACTTTCGGLGEA
DIGMIQSRSSHSASMGDRVTITCRASUIRNDLGWYRQKPGKAPKRLIYA
ASRLQSGYRS: Protein: |

R FS@%@@WWQ@@E@&E@@W@@@@W%&%@E K
AntibEHPEFEET 159 EREQ5 EARNT DA

CAG %%g%A%@E@CAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGALCCTEIGCGEC
ACGILGEAGIGECTOTBGTEGEOTCCATCMECAGTBETEATTREIRETG
GAGETRGATTCOGTEGTECCTCCATCAGCAGTGETGGTTACTACTCEACCTGEATCCEE

2 A CCTAC
AR A A S AT AT RS AR T o

TGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAT
TA é@é@i@ Ao Ao b icACI PAGGATATCAGTAGACACETC

TAAGARGEAZEEfeTCceTe
2bCGdG AT BAGETCTGTGACTGCCGCGGACACGGCCGTGTATT

ACIQBG@WQN@I{EQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYI‘%’YSGSTY
GA T AR T o P e B P R PR B AT R B R G B ERB A AAC
CCTEEY CCGIE TCCTCA 130 Heavy Chain Protein:
2‘5V@ E@é&@é&ﬁﬁ&@ﬁ@eﬁ%ﬁ@@?@s@ﬁwm%a@mm LE
WIG YR ¥ S oS EYGCARGTCAGACCATTAGCAGCTATTTACATTGETATCAGCAGARACCA
YN ESEKS RV TISYDTSKNOESURESSTIAR AP ARKBVISEWE G Y F
DY WG OGIE REFCASIS ALY § RREASATT TCTCACCATCAGTAGTCTGCAR
GACRTREAEKFPCAE & %é%gg%%cg%gccemCACTTTCGGCGGA
x ek

GTCTGCATCTGTAGG
G Qo
G G CCOAMGTOAGBEEATTAGRSATEATFIAGEETEE TA
TCAGCAGAARCEASSLOPEDFATYYCOOSYSHPLTFCGGTKVEIQ
GGGAAAGCCCCTAAGCGCCTGATOTATGCTGCATCCAGTTTGCAAAA
TGEEETBLCATEA
Z&G‘E’{%@Aﬁ R AGIRGAICICREACAGMITCAGTETCAGAATEAG

CA : GGATACAGCTTTACCAGCTACTGEATCCRCTGGGTGCACCAGATE
GAAGAL LB EGEAACTIATTACTGTOTNCAGCATANTATETACERETGG
Ac@am@@@@mg@mwmm@m%%ww@wfﬁéﬂ?Q’;@%@
Pro'@]"ﬁ;’JAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGT&TTACTG?‘E;\EE&CJAXCA
DlaPHOSEES SR BRI RASHRRBE G WYNKPGKAPKRLIYAA
?§SL§ ;\?KKPGESLKI.SCKGSGYSE‘TSYWIGWVRQMPGKGLEWMGIIWPGDSDTIY
RF S D LI SOROREDRADY QLRSS Y PWTEGQGTRYAEIK
Antipoghyr Udr23 088+ Antibody U1-23 133 Heavy Chain DNA:
CAGETOCAGCTSORCGAGTEE B ABSHETSETERAGCCTICA
C AG‘A@@WWCAGAGCATTCGAAGT‘I‘ATTTAAA i\ A b C
GOATCCAGTTTECAARGTEGGGTCCCATCA
ACCEER: @%ﬁﬁﬁ@éﬁ@fﬁﬁ T AGCACT I GATTACTAGTG
GA@@@ ACTACTETCARCAGAGTATCAGTTCCCCGCTCACTTTCGGCEGA
CAGGACELAGGHANGBECCTGGAGTGGATTGGGTACATCTATTACA
- GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTO
TCCCTGAAGCTGAGCTCTGTGACTGCCGOGGACACGGCCGTGTATT
ACTGTOCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAT

CCTGGTCACCGTC TCCTC 134 Heavy Chain Protein:
OVOl OFESCPCI VKPSOTI QI TOCTVCeCCQICSDVVWEWIROHDCKCI E



YNPSLKSRVTISVDTSKNOFSLKLSSVTAADTAVYYCARADYDFWNGYF
DYWGQGTLVTV OS 139 Light Chain DNA:

GATGACCCAGTCTCCATCCTCCCTGTCTGCATCTIGTAGG

‘@éﬁ@i@% TCACC PCT/EP2006/012632

ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA

A AT A A TIGATRTG IS

TPGGGTRVEIXK
GAA"(’%%&*F?%GFS"CTME‘%H? T ST ACAGCATAATAATTACCCGTGG
ACGITSRGCRAMGGGACCAAGCTGGAAATCAAA 140 Light Chain

frotgiaiy chain DNA:

DIQ W@.TS@WVWWRM%WN@EW
AAsfgL S’I‘TCTGGATACACC’I‘TCACCAGT'TA'I‘GATATCAAC GTGCGAC‘ACGCC

ek %@ﬁﬂ%ﬂﬁﬁﬁ@xﬁﬁgﬁéﬁ%@%ﬁ

Ant&g}!ﬁg&gﬁgﬁiﬁ%@% ACCGCCGTGTATTACTGIGCGACATTTGEE
G ToEMoAGEEGGROORGEACTEEIBGAAGECITCAC
AGALEAcEErEesced C

#hCG{E@@A@E@lT@ﬂ'@?F@GTGGCTCCATCAGCAGTGGTGATTACTACTG
GA@@F@@ SVEVSCKASGYTFISYD INWVRQATGQCLEWMGWMNPNSGDTGY

m@@%@%ﬁ@@&ﬁ&%&%ﬂ%&%‘%&&‘%%%&%%i%ﬁ*—*ﬁé’%‘i\@%%ﬁa
AGEACGTAC -100-

ﬁA%@A@@&@E@?&E@M{@A@E@@A@@TMW@@G@M@A@W@MC
TAAGAACCAGTEICQ ACCCACAGCATTACCAGCTATTTARATTGGTATCAGCAGAGACCA

TC @ Gm ATCTZ(%IggATTTCACNCTCAC CATCA§ §CA§TC§; (J%Ciﬁ%b@%-rr

Iy GA
GA‘?%‘E?E é_}é AT A T TERCTAC T EEEGCCAGGGAAC
gcﬁ@f@ e+ IGCTCA 142 Heavy Chain Protein:

%@%ﬁ%@’fh&ﬁ@i@ﬂﬁ@%@@@l@? KISWIRSFREKGE E
WICizV:t\Zér’(S@@F’YLTIssLQPEDFATWCQQSYSTPLTFGGGTKVEIK

YUPSLKSRVTlSVDTSKNQFSLKLSSVTAADTAVYYCARADYDPWSGYF
DYWGHEHLVTY &5 143 Light Chain DNA:

BA mﬁé\&%ﬁ&mmﬁ%@%@&@a@&ﬁ@ﬁ@mmeG
AG G A L CECACAGTETCTCTAGCAACAGTGCTGCTTGGAACTGGATCAGS

AT CAGTIGOLGEECANEBICACGCTATTAGAARTCRFTIABEETBETA
TCA@WW@@ATCTGTGMAAGTCGAATAACCATCAACCLAGACACATCCAAGAAC

AR TTTGGA%@E??&??‘E%%%@&?@ KAMAA
ﬁ@l‘ﬁ?&ggé%%@ﬁ SGATCTGGCACACAATTCACTCTCACAATCAC

CA &é@d@%@\G{@JQTLSLTCAISGDsvssmsmwmm@sgsRGLEWLGRTYYRSKW
cmwwrmmmmmmmm CRPRARTAETIRCEEBTGG
ACGITECBEECCAA GGGACCAAGGTGGAAATCAAAC 144 Light Chain
Proteln
gl LS8 EAEYGDRVTITCRASQGIRNDLCKYQQKPGKAPKRLIYAA
A&:TGCAGCAGTCAGGTC“AGGAC‘I‘GuTGAAGCCCTCGCAGACCCTCTCACTC
RFS6&56SGREEETI RISSLQRPEDEATY Y EAWINT PR TFEEG TRHERRGE
Antmwmmmqqgggg%ﬁcm AAGGACATACTACAGG’“CCAAGTGGTAT

CAGCTTASE FOCAEASTO G ST ACTRRI AR GLEA A

CA@W@ ?’%@@AQGAGTT'I FCTACTACTACTACGGTATGRACCTCTGEGGCCAA
ACETEC TGHeEGeIGGCTCCATCAGGAGTGGTGATTACTACTG

BAGGHEGATEGEEein:
CAGTACE CAGGSAAGCGECTGEREFECRINGETACATETATIRCA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGACTCCAGTTACCATATCACTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGGGCTCTGTGACTGOCGCGGACAGGGCCGTGTATT
TCTGTGCGAGAGCC

GATTACGATTTTTGGAGTGGTTATTTTGACTTCTGGGGCCAGGGAAC
CCTCCTCACCCTC TCCTC 14A Heaawvw Chain Proteain:




-101 -
QVQLQESGPGLVKPSOTLSLTCTVSGGSISSGDYYNSWIRWPGKGLEW

WI§ g%éxﬁggVTISVDTSKNQFSLggGSVTAADTAVYFCARAB%FF—FW%&VIEn
DPWCQGTLVTV 151 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
ACACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGCTA
TCAGCAGAANCTADTSKNOFSLOLNSY TPEDTAVY YCARDY YGEGSF T £ 0

GG@WX;&‘@CCCCTAAG CGCCTGATCTATGCTCCATCCAGTTTGCAAAG

AG’I‘CTCCA‘I‘CCTCCCTGTC‘I‘GCA’I‘C"‘GTAGGAGPCAC?!GTCACC
%%5 %%%¥&@&EWWW@A@TWW@AG
CA@@E‘;@I@@A@@@J@TCCTGATCTATGCTGCATCCAATTTGCAAAGTGGGGTCCCATCA
GAAGATIETGCAACTTATIRETGTCTRCACEAFAKTECT TA jjcle
ACGTTBBETCRAIGEE N ERALETEBARRFEARAC B T ight Chain

P ro@ﬁACCAAGGTGGAAAT CAAA

f‘%ﬁf? A RV G RASMAIRNBLGNYQQKRGHARKREIVA

P, TI SSLOPEDFATYYCQOSYSTPRTFGQGTKVEIK
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGVPWTFGQGTKVEIK
Antiboelirbilx28. 158 Heavy Chain DNA:

A A S RART SR ARG TG EATTGGTRABRECEICAC

AG 1T GGOTCCATCAGTAGTTACTACTGGAGCTGGATCCGGCAGCLL
S RATCAG EAGTGEIGATRRETACTG

ﬁ&ﬁﬁ@@&%m%ecm&cmwGACACGTCCAAGAACCAGTTCTcccm
CAQM@@@@@@EM@@%@%@A@W@%TTWW TRCA
CTg@ﬁAmm@pA@cmchCTACGGTMCGACGTCTGGGGCCAAGGGACCACGGTc
TA@@A@@@G%CCT&ZQAGAGTCGAGTTACCATATCAGTAGACACGTC
QTOAA%'@\W igzmswmvsmsz S5 YYWSWIRQPAGKGLEWIGHIYTSGSTNYN

Jl AT HCCEEEGACACCHECBIGCTANTT

ACT@Q’ G CCAGAGOG
GATTACGATTTTTGGAGTGGTTATTTTGACTCCTGGGGCCAGGGAAC
CC?@GWMGG@F’C TCCTCA 154 Heavy Chain Protein:

PR S QTSI TG SAG SIS SR N EWIRRERGHKCLE

ég? gigéigTCTGGATACACCTTCACCGGCTACTATATGCACTGGGTGCGACAGGCC
YNFgé BME@H&EM@EM@@WM@MWYMWWVF

DSW@@;@M’@VC&&d@&tqgﬁRWWMGACACGTCCATCAGCACAG CCTAC
GAGATRCAGATERCTERGITCFEEATEE ﬁﬁi@g@g@ﬁg@%ﬁg@e
AG ,@@@Q@mq@g@émmccmcmwACTACGGTATGGACGT

ATCAEFF % A@CTCAGGGCATTAGAAATGATTTAGGCTCGTA

ot

C v ASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWNGWINPNIGGTNC
GG G@@@%AA@@M@M@@MY@@G@W@@A@?@@@&AAG
TGG@STFCCCATCA

“Gg‘gﬁ’gﬁﬁg‘m&é&%%&%&%ﬁ%&%@l&%&&&@&m@AG
CA AG TCCTGCTTAGTGA”GGAGGCACCTATTTGTATTGG
éﬁf; &é TAGALCATRATGETTACCCETGG
@%&@Mﬁa@mmaﬁm@ammmmmmgmw
Proﬁﬂ@CGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAAGTATGCAGCTTCCG
D|GM¢@9@SE@A%W%&§@@WNDLGWYQQ|PG KAPKRLIYA

ﬁ Protein:

TYLYWYLOKPGOPPOLLIYEVSNRT
RF%%ﬁ%@?iﬁ%@%é@%ﬁSDGG%&@/?&\@&%E@@@TKVEIK
AntiBody 157 Heavy Chain DNA:
CAGGFICAGGTGGTCCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGG
CCHEAGTGAAGHEC
TCOTCCAAGGCTTCTGGTTACACCTTTACCAACTATGGTATCAGCTG
CGTGCGGCAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACGATG
GTTACAGAAACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCA

CGACCACTGCCTAC
ATCCACCTCACCACCCTCACATCTCACCACACCCCCCTCTATTACT



Antibody U1-32 161 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTCGTGAAGCCTTTAC

“@g@%gg%ggggggmGTGQgg_(:CATCAGCAGTCGTGK‘WEE"?%@ >

GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGACCACCTAC

TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAASANCERTIECCACTCCEECCCAGGACTCETCARG COTTCOEAGRACCCIGETCCCTC

TN e A ST A R TN R T

ACE@F %E@ AGTCCAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTC
GA LI I GGAGEGGITATIEEGACTACEEBEBACHGEGAAC

CC Ik GAGLG IEC TCOTCA A2 tRavy (CHAM RASIBIR TCCEGCCAREEE
ONLEOESGRGLMKPTIQTLSLTCTVSGGSISSGDYYWSWIRQHMKGLEWI
IGYTARYSGTFT N Protein:

SGSTN
YNPSLRORY VDTS ,ff{ (Eﬁi“’ A AT AR RS YR WS G YFD
YWE g‘ﬁi“’%ﬂ?‘%’%sfé%%gg%g a‘?%gglgm: - j
AC;;A%E; %@@E@ACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTEAGCAGTCTCCATCCTCCCTGTCTGCATCTETAGGAGACAGAGTCALC

ATWK@@@@@@@N@@Q@A@@@WA%W%%@@ GTA
TC%@@@;QAWTCTTGATCTCTGCTGCATCCAGTTTGCAAAGTGGGGTCcc

ACCATCAGAAGTCTGCAACCT
CoSRSE TR AT G EARTtam
ARA
4/@ LCAHGCOCHEEAGIGGATCTGGGACAGAATTCTCTCTCACAATCTC
CAGGGISEACQCIRVTITCRASQSISTYLHWYQQKPGKAPKLLTSAASSLOSGVES
G ARGATTI TR ARG TRATPAC e TR A A TAATAGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 164 Light Chain
4[5r&%mbody TL-51
~r Chain DNA:

- DIG L T A G RRMETERAGNIRNRL G Y QKR GIARDRICIY AA

Sl SG N G T TCTGGTCGCTCCATCAGTAGTTACTACTGGAGCTGEATCCGGCAGCCC
RFSGSGOGIERBICHISSHOPEDFATYVET OIS IS T ESHETCIEK
Anﬂb@ﬁ;ﬁ@@@&@b&%ﬁ%@%\%ﬁ%ﬁ%ﬂmm“CCAAGCACCAG CTeC

CAR AT T AT O RRR AR TGl caRes e eA

TR
TG GACGLICHGGATTCACCTTCAGTGACTACTACATGAGCTG

GALCBECAGBEM LS LTCTVSGGS 1S SYTWSWIRQP PGRGLEWI GYIYYSGETN YR
COAGGBANECECTGUAS THOEFT IR RN S FRETAE HAGTSE TAA
TAREATATACCAC

BCAEA AAGGEGECGATFGACEAT R TELARGBAGAAGECCA
AC’%KQ@ d éﬁ\ AL e ACAGTGTTTTATACAGCTCCAACAATAAGAACTACTTAGCT
CTLEAAATCAAGAGCETEACACOCGABBACAT GCECT TGTATIACT
GCTaLCAGABXKBABACCGATTCACTEGCAG COGGTCTECGACACGATTTCACTCTCACC
TW@D@GQME@%@@&@@W@@%@&? R EPETEEGECEAAGG
GACAAFEETEACEEFEACHAEA®TS6 Heavy Chain Protein:
56§&§%§ B B G LR S AASGRFESRYAMBYIAROARBKELEW
VS NNPSFDFTT. 7T S8 LOAEDVAY ¥ YCQOY YT TPLTFGPGTKVDIK
ADSVKGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCARERYSGYDDPD
GERBPASQGIIAAT VSS 167 Light Chain DNA:

B AT CCABATBACCCAGT CTCCATGCTCRGIGTETBCATRISTAGG

Ty
AGACREALT % ATTCACCTTCAGTATCTATAGCATGAACTGGGTCCGCCAGGLT
Aﬁ%@ﬁiﬁé&&g@%@@&@

CACATTAGCARCINEITNAGETBGTTT
CAGCAGAPACTGAGECCGATTCACCATCTCCAGAGACRATGCCAAGAACTCACTGTAT
G GGAA AGEPCETOLFCEATENTERATEERATFIESGAAAC
AGGGGTCCCTTCA
AGOTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAG
CAGCCTGOAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTATGATAATCCCOCGTGC
AGTTTTGOCCAG GGGACCAAGCTGGAGATCAAA -103- 168 Light

Chain Protein:
NDIONITOSDRC] QAQV/CDRV/TITCOASODICSNYVI SWEQOKPCKADHI |1 IH




RFSGSGSGTEFTLTISSLUEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-37 173 Heavy Chain DNA:
AGGTICAGCTGGTGCAGTCTGGAGCTGAGGTGAAG
W%é%@&é‘%AAGGTC gL bty
TCCTGCAAGGCTTCTGGTTACACCTTTACCAGCTATGGTATCAGCTG
GGTGCGACAGGCC
CCTGGACAAGGACTTGAGTGGATGGGATGGATCAGCGCTTACGATG
GTCACACAAACTAT _
G@A@A@M@WA@G@G}&@%WA@W@%&%‘A&%A:éA‘éATCCA
CCRACAGAGCETAT

m STIYY
ATEEA @%ﬁ@@@%%é@ﬁ?gQA&@%‘&E&%@%&MMCT
S

Aéﬁ@&h@ﬁﬁ&%%ﬁ%@@%@ﬁﬁﬁTwﬁmm%@G@@m@GAAc

CCgﬁ@ﬁ?ﬁ@g@m:mﬁ@@mmmawwW?‘@@ﬁ?mCAGWCC‘*
QUOENCSCAEVIKPGABPIEYSETK ym@gﬁg@@gw
MGWABAYD ATCTGGGACAGATggggggg%cccemcaccwcc;GCCAA
A@&%@ﬁ SN AV MELRSLRSDDTAVYYCARDPHDYSNYE
&Fﬁ)ﬁf}ﬁ@éﬁ e:g,,s nght Chain DNA
a W@@gﬁmmwwmt@@mﬁ@%@@@é@ﬁwm
acatcoauyBtyaceragiceRREOGEERRotGE Bt et yad&cagagtcaccat
cacttgccgggcaagtcagagcattagcagutatttaaattggtatcagcagaaaccaggg
aaafbdeedaatt tgétgatctatgctgcatccagLttgaaaagtggggtoccatcaagat

5‘%@@?@&‘@% M@Q%%@m@mmgcamaawm
ttttgrapciacircisicrasadagiacagiacacoraicasEiiugRecaaggyeke T6G
cg@g&ﬁagmm@acgmgmgcmawam@m%%ﬂg&g '%a;g%%ggg
ageagttgwamc@gamgﬁéfﬁg%@ '

< HeRgtegaagoh 5?555’ E TA 9@?.%%? ain rot(-:q‘icrrl(::G
DI %‘@B@éf_} Pr 1 YLNWYOUPGKAPOLLIYAAS

PUTPGEPASISCRSSQSLLYSNGYKYLDWYLQKPGQS"DQLLIYLGS‘NRJ\
JREF-FIR St @PERFAT Y ENSYSTRITRBRETRLEIK

Antlbody 111-14 177 Heavy Chain DNA:

ac@asug:g@d:ggﬁéc@gé@ggtecttttottggtggcagcagcaacaggtgoccactocca
‘@ﬂgg agel 9a0919aa0aRAGCIggaRCEicatisasgaiotget

gcad &%}%&%%%g&%%ﬁ&%@ﬁ@@%@mmma%

Ca%ﬂ@@@ %@&%&%@w@ah@mmmgmgwac@@@mgaa

e e e S R S e
agee
gi@&%%%%%@%@&%%ﬁ%ﬁsg%g&o%cagc tccac

£ 8abgaciactieeccgaacogniva bieavy Ehain BrotelTy

SCAEVRKRGASVINSGKASGYTRRN¥GISWVRGRPGQGLEW
MGWESAYDGYRNYA
OKLOGRVTMTTDTSTTTAYMELRSLRSDDTAVYYCARDVODYGDYDYF
DYW@@@YLV’FV@Q 179 Light Chain DNA:

@a‘ﬁﬁ @@@%ﬁi@%ﬁ&%ﬁ@&gﬁmﬁﬁ%@mmm@mmm
agt%%&?é&&&%@%ﬁ*@il@@é@@t@@gﬁg@@agammmcmgwg@@aa@“%
ti&W&WG& g@é‘@gf@é‘g‘ 9 g@éAGTTC
ctg (&

o e
ctgl% qétnc%(‘53‘C'%thép(‘:cqt‘f\oggccaagggacacgactggagattaaa
Cg:ga%cigﬁggﬁ caGeatctgtattcatottoccgecatotgatgagcagttgaaatctg

Jaaglgeskotaitsiotgentoctgaatamctiota TRy aRA ARG REAYRS ST
gaag@gmaaﬁgﬁmmm@hKWWCARDRE&EMYYYYYGZIDVWGQGT’I‘

DIQMWSPSSLSASVGDRVTITCRASQSISSYLNWYQUPGKAPNLLIYAA
SSLOGVPSR
FSGSGSGTDFTLTISSLOPEDFATYYCWSYSTPITFGQGTRLEIK
Antibody U1-1 181 Heavy Chain DNA:
catctgtggttottcctectgotggtggcagctoccagatgggtoctgtccoaggtgcagce

tgcaggagtogggoccaggactggtg aagccttcacagaccctgtocctcacctgcaotgt
ctotantoncteeateaacantaotaattactactonanctanateccoccancacececanan

ca&% ?% ChaEg@ 8ttgccoctggtgcoctgctccaggagcacctccgagagcacagccg
@




tacagtggaaggtggataacgc 184 Light Chain Protein
DIOQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQUPGKAPKRLIYA

VPSR

Wég@g%%%sTEFTLTISSLQPED@Q\IYYCLOH NSYPWTFOQE(};BG']'%1I/<§:\1/)%ﬂl?gm12632
Antibody 111-3 185 Heavy Chain DNA:
tggttcttecttctgctqgtggcagcetoccagatgggtcctgtcccaggtgcagetqcagga
gtcgggcccaggactggtgaagccttcacagaccCtgtCectcacctgcactgtetetgqtg
gctccatcagcagtqgtgqttactactggagctggatccgccagoacccagggaagggcectg
gagtagattgggtacatotattacagtgggagcacctactacaacccgtecctcaagagtcg
agttaccatatcaqtagacacqtctaagaaccagttctccctqaagctgagctctgtgactg
cc@@@ h%@édﬁc ttﬁattactgtchagagatggctatgatagtagtggttattaccac

659 %g@ﬁ&?@%@@@@&ﬁﬁ%&@ﬁfﬂi&@&ag@mmagggccc
%@E{%{ FQURMACAGCOTCCTGTATAGTAATGGATACAAGTATTTGEATTGE
Qvﬁb%&ﬂéﬁ@b&i@@&@ﬁﬁiﬁ@'w@@%ww ABEKGLE

W|@é&%@ﬁw}mmcwcmmeemmeATCAGGCACAGATTTTACACT AAARTC

NPSLICSREFISYITT m%ﬁ%@?ﬁ%ﬁWW&ﬁSW&%\?YM

GY@@W@@‘?‘E’\{?@%@ BLIGHTChain DNA: H3_130_1N1K

5&3%:; m%ﬁi@%f ngWWMWLGSNRA
CRYACIOsEtga stg R CIOIggeoagana:

ccagagtqttttatacagctccaacaataagaactacttagcttggtaccagcagaaacca
ggasagsstecElagétqcicatitactqggceatctaccegggaatcoggggtocctgace
ﬁgaﬂeam’g@ba@% PR IRt anaR
tarce E%& (RGICRAGIKAEHI09E8YERBYYAGECT
605 W@@tﬁ@@@g@m@mmmmmmwﬂ
atq&%%@tfga@ﬁ@@m@@qe@mmg@m@@@aamé&w%% reTAT

: : acm@g@@ggq? TREASTR g@c"“ﬁc“‘
Dlvmamamsmgﬁmﬁ?ﬁr’éw ‘F\ﬁﬁ%ﬁ%ﬁ%\% SKPGOPP

KLEP¥WASTRE
6§GEDR (§§§§F§EJ&Q§§&%@W@@@M&W@@®TKV

E”ﬁn%s ; 1hofv ldr4 il 33 ebhhGdc 1 8OrHunt SREHEBITAVTVS
ctgiggttcttcctoctgctggtggcagetcccagatgqgtoctgtoccaggtgcagetgea

ﬁggagtggggcmaggmtggtgaagccttcaca accct%occtcacG tgcactatotcta. .

O e CA (Q%. e dgeaaneaen
ot @%E@ % claciacrnssgiceoieragag ca
tc g‘é 8@&3@"@&?&@@@@!@&%&@@@%@@&@0@@@%&
ClOCCH00NASACHHeaIgiAtaCtgICagaYTAYRIRICYSRRIGEAERTRRETCCR
titgaetactggagreagEgaassctggtcaccgtctoctcagectccaccaagggececate

gggiotigeocitgieaterieirs0 Heav ain P
QVRRIESEPEEIPRG T @@é@%ﬁ%@%&%\%ﬁéﬁﬁ%ﬁ%% LE
W B AP BT RERLOINSLUP EDER

NPSLKRRY IS TSKNWSLKLSSVTAADTAVYYCARADYDFWSGYFDV
A/ GRLLLV o BRA:Light Chaln DNA H3_133_1IN1K

e
% %@@é@%& e e
gc A@ﬁ

gclgcatccagiiigeaaatiggugtoscalcaatiticageg GTec
gacagaaticactcicaraatmayragtcigeajeefgdagattttgc

ﬂﬁmﬁgc@macag@e&aataattacccgtgg Cgtt gégcaag%%ag%%MgTNm

gaastyaAancgaaiety
tga%‘&té éé@ﬁ@@%ﬁ‘éﬁ?@ﬁé{% rotein
% YGPRVIHTGRAS REIRNBIGHMAQQKRBHARKRLIY

BRcAGCCAGAGTGTTTTATACAGCTCCAGCAATAGGAACTACTTAGET
SG&@@@I&EIWS&AU@DM@M&@HNWWTF@@@@WWCC%
Antibody U1-5 193 Heavy Chain DNA: H3 138 1N1G1
tggttottcectetgetggtggcagotcccagatgggtectgtoccaggtgcagetgcagga
gtcgggcccaggactggtgaagccttcacagaccctgtccotcacctgcactgtctotggtg
gctocatcagcagtggtgattactactggagotggatccgccagcacccagggaagggcctg
gagtggattgggtacatctattacagtgggagcacctactacaacccgtccctcaagagtcg

agttaccatatcagtagacacgtctaagaaccagttctccctgaagctgagctctgtgactg
cecncanacacancecatatatttetataocaosaaanccnattacaatttttonaactacttatitt



PSLKSRVTISVDTSKNUSLKLGSVTAADTAVYFCARADYDFWSGYFDYW
GQGTLVTVSS 195Light Chain DNA: H3_ 138 1N1K
agnPiagECcactcagetcetggggctectgetgetotggticccaggtgeca
W?a%ccagatgggcccagtotccatcctccc 1gfot gcatotgtaggagacagagtcgl%%dgpgo%" 012632
cttgccgggcaagtcagggcattagaaatqatttaggctgatatcagcagaaaccagggaaa
-107- gccoctaagcgcectgatctatgctgcatccagtttgoaaagtggggtcccatcaaggttcag
cggcagtggatctgggacagaattcactctcacaatcagcagoctgcagcctgaagattttg
caacttaLtactgtctacagcataatacttacccgtggacgttcggccaagggaccaaggtg

@H@"ﬁtft@ Ttsreatctidcdyeca FCACC
aa@t@%ﬁ G& ?3“3“@&5@%838%?3@%@5%@”“
%g;?g %"E] t EHAN Protein

tac§
%%%gg B&éﬂég&@ﬁé%@ﬁwﬁp@@lﬁ% IKARKFRLIY
PR GTDFTLT TS SLOAEDVAVY YCOQYY STPRTFGOGTRVEIK

RFSGSGSGTEFTLTISSLQPEDFATYYCLUNTYPNTFGNTKVEIK
AntHzodiddd- Gllg’# Heavy Chain DNA: H3_162_1N1G1

atggg% tcccaglgf &%QI%CCTC
: @%&85@%‘5@)&5@%&6 LgHG e
| %@ﬁ&%@&@x@%@@@@g@m&@g@m@i@c
ga%ﬂﬁ%&%&%%tﬁ@h@mﬁggﬁ@cammcmmagmwmmgmm
agttaccatatcagtagaCariittadfe e aghc : j VG
ccg@@W@@g@@tﬁm@w&@wﬁ%@%ﬁﬁwﬁ@ﬁmcm
ac@é"@ EEéﬁgbaaccctggtcaccgtctcctcagcctccaccaagggccc 198 Heavy

h %ﬁ SOTLSLITCTVSGES I SGEYYWSWIRQHPGKGLEWMENIYYSGSTY

Bk RLECTM SR GHERER INWS WHRQHBGKELE
m@wwsesw

'MN BﬁdeSﬁVi]’ﬂSM@TSKNQFSLKLSSVTAADTAVYFCARADYDFWNGYF
WEQTEIEYTRCSSAGTHTC ﬁT@WETFi%T%%AC@@WAGCCACC

atg@?%g & &@%‘% erdbrdideigodecangioecanaloidac cn

cat E@&@%Mé@&@mgwﬁﬁ@mﬁmm
ctigeceggeaagicasparatiagacrigatieggelogtaizaggageratsayggaser
gceetiaagogecigatctaigetgetitcagtttgcaaagtggggtcccatcaaggttcag

Uggoagtggat@igg@a@mjaattcactctcacaatca agoctgcagcctgaagatttt
CaARERAEAE @%ﬁ\g@é SR
gadatca AREtgt %%%tc‘fg ca ctlcccgccatctgatgagcagtt
gaagiciggaagigceictgtigtgtgcctgctgaataacttctatcccagagaggecaaag

+tacagiggaagptggaiaacgec 200 Light Chain Protein
DIQMEQSRESLEASMODRVTITECRIS FEIRNOL B W IGKPERABKRLIY
AASSIOSCHPSICTCETETCTCCATCAGCAGTGETGCTTACTACTGGAGCTGEATCCEE

i e monn A B G e

ttoglogcagcrasircadgenseratgessaggiccageiggianagtuigguuotgaggic
gaagaagcetggggentcagtgaaggtctoctgcaaggtticcggatacaccctcactgaat

tatctatgtac t e ctociggaaaa cttga at a tttc at -108-
QVQLQmsE%%%v%%QTE?I?TCTVS%%SIssegeggrw vcv’I H%% G%%% QI asTy
YNPSLESRVTISEDTSKNQFSLKLSSVTAADTAVY YCARDSESEYS SSSNYGMDVWGQGT

TVTVS

antibody Ul-61.1

79 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGTCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGAAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAT
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGGTATGGACGTCTGGGGCCAAGGGACC



cctgaagatggtgaaacaatctacgcacagaagtticcagggcagagtcaccal.gaccgagga
cacatctacagacacagcctacatggagctgagcagcctgagatotgaggacacggccgtgt

t%ﬁ%%%actgggtggaactacgtotttgactactggggccagggaaccce]g 9%%%/012632
gtctcctcagcctccaccaagggccce ZOégeavy Chain Protein
OVOLVQSGAEVKKPGASVICVSCKVSGYTLTELSMYWVRQAPGKGLE
WMGGFDPEDGETIYA
QKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCATGWNYVFDYWG
QGTLVTVSS 203 Light Chain DNA: H3_174 1N1K

goalecagiggygatattgtgatgactcagtctccactctocctgccogtcaccectggaga
ogg@wtomaﬂt@tcétg@‘ajgttc tca ctcg}gg%@g@ﬂgﬂﬁ@@%@&sw

tgg@“@‘@l&%?gﬁ%‘é%gﬁ m&@g@éaﬁmt@@mggmmcw
tt ac%ggttcagtggcagtggatcaggcacagattttacactgaa

Aat %@@g@g%gg_ctgaggatgttggggtttattactgcatgcaagotctacaaacto

g£agagggaccaaggiyuagatcaaacgaaet
ftg%é%%ﬁg@ﬁ%ﬁm%ﬁTATTTMATg%A%AGCAGMQ?%A

6 GG’I‘CCCA‘Z‘CA
DIMWE%CAGTUTATCTGGGACAGAT%C@%%&%M PAe&SPO

CAGA GT‘I‘ACAGTAACCCGCTCACT’E’TCGG CGGA
SGWE% D KISRVEAEDVGVYYCMOALQTPLTFGGGTK

(U-34.205 Heavy Chain DNA: 113_178_1N1G1
tggﬂgééﬁé%géwg@mmmm EE%E@ [olelet A
A0a FATE éﬁ‘éé@’%&h%%?&’é’fc%%?@ﬁ Ectgtctetggty
gctccatcagcagtg tgattactactggagctggatccgecageacccagggaagggectg
gag”eg@ %fﬂc jattaca tgggagcacctactacaacccgtccetcaagagtcg

%t GAG é@?@@%@&@f@@@m@ ClyEgCTIntgastGATC
CC%@Q%%@@%&@@MA@W&@WQ@QQM GREAGATC

dEECACUTEA Wg ATAC
?ei%@ggo%ggczwmg;%qﬁﬂ%%ﬁgmco ACAAGTCCA'I‘%%%%%%@ Q@QC

L )Eg TTACTGTGCGAGACAGAT
\?X{%WCTAc:smcmcwgg’g?ﬁﬁéﬁﬁéﬁg%&&%% RORGKGEFIWIG
J\lﬁ%‘ﬁz%ﬁiﬁsygggimQFSLKLSSVTAADTAVYFCARADYDEMSGYF
By T YT 55 A0 4dghs Chais DIAVRAP CRPAZTIGTRY *CoS0TRY
algagegtooeTyetTRC IR B GG TN GTyC Agataty
acamc'agatgacccagtetccatcctocctgtctgCatctgtaggagacagagtcaccat

8actget analgaltaggClHgIRIOAGLATRARRCAGTDCC
e e

@s&é@@m@@@a@mam@m@me@@%@@ﬁﬁ
tcaggcgl% @@g@gma@ammmmm Cagedtgragectys ag
tittggracitatiastyictacagcataaractactet Ee@&&éﬁ@é‘,m@gég
aaggtygassCATEeYSIcHgHRIgeactetefictidatt cgccatc gatg
agc@@@%ﬁ é@ﬁf‘t@lﬁgtgtgcctgctgaataacttctatcocagaga

§gccad 09208k ight ShainPrORRATGIE
DIO SVGDRWETGRASQE RMDLGWYIVKNKAPKRLIYAA
SSLOSDVP
SRF&G&G&GWK«ETLTISSLUEDFATYYCLQHNTYPWTFGQGTKVEIR

Annbf@dyxuqhwﬂzggﬁHeavg aCA &Arééﬁeggécé"rl}‘é&%mcccm?crcrrc

accatya Qﬁ% A6 ARORIGUICCIGIETmATCCGT

%b%@&?&% %@@@@mgmg@mmwemm@hﬁ%ggg
ctgcqg ictetaataast @gmagoamgmgamae@@@éé@@sa eag
CaCCEadUUaaguyoCtgUatRUE TG e facatctit g CR e

acca@mm@@&@@@f@@é@mﬁaﬁﬁﬁ%g 8aagaaccagttchcct
gaaglﬁ@%?g‘etctgtgactgcc&cggacacggccgtgLattactgtgcgagagcggattac
gautitgeBtyRirAtigaciacigoguesasaanatesigeteanegimtuoteag Y YSCSTY

cCteCatRagHREsAeaaIBtacaontgyCaTTCCElCCARYBREHECTRIYGEE]- Y
cacaggggccotgggctgcctggtcaaggactacttccccgaaccggtgacggtg:cctgg

aactcaggcgccctg 210 Heavy Chain Protein
QVQLOESGPGLVKPSOTLSLTOTVSGGSISSGDYYNSWIRQHPGKGLE
WIGYIYYSGSTYY
NPSLKSRVTISVDTSKNOSLKLSSVTAADTAVYYCARADYDFWSGYFDY
WGOGILVTVSS



211 Light Chain DNA: H3 221 1N11C
atgagggtocccgctcagctcctggggctoctgctgetetggttoccaggtgeccaggtgt

( tgacccagtctccatcctocctgtCtgcatctgtaggagacaga (CRCC  oei2e3
atcacttgcogggcaagtcagggcattag ggtgatttaggctggtatcagcagaaaéca ’
gggaaagcccctaagcgcctgatctatgctgcatccagtttgcaaagtggggtcccatca
aggttcagcggcagtggatctgggacagaattcactctcacaatcagcagcctgcagect
gaagattttgcaacttattactgtotacagcataatagttacccgtggacgttcggccaa

gggaccaaggtggaaatcaaacgaactgtggctgcaccatctgtottcatcttcccgcca
stctgrigagcagiigaaiddctggaactgectctgtigt t%cctgctgaatgacttctat

cocRAgR RS OGT e
e e e

WY, KARKRLIY

AA 2 ETGGA’I‘CTGGGACAGAATTCACTCTCACAATCAACAGCCTGCAGCCT
FSG@ R LA SSEQRERFATY Gh OGNS YRWETEMGTVEIECAA
Antigody dietri3HeanycChain DNA: H3_224_1N1G1

siggtisyncticigetggggesgstoccagatgggtoctgtcccaggegcat cg%cs%ggs cvps
agtagGyeeeERtaEt gﬁﬁyﬁﬁgﬁé%&@% cactgtotctag
tgg&%ﬁ@%@“&%f&b%‘% MR §AgutggatccgecageaccCagiggaaggge
ctogagiggatiggatacatctattacagtgggagoacctactacaattcgtecctcaaga

Jtcgagiaceatalcagiagacacgtctaagaaccagtictocctgaagctgagctotgt
gactgeegeggacacggeegiyiettactgtyogageiegGatatedt %%ﬂc'fc

GEE4E &%@r& CCae
titlth %ﬁgﬁ;%@%?cﬂmwc TA%%%@A

Galed
é‘%\?‘g@%@%ﬁﬁﬁé&m&m@%&mm

QVENBESER

Wi m% GAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

NSSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFD

0¥ W6 T4 TV $802&50::ight Chain DNA: HES 224 ll\cél]igY CYTYYEGETY

ggtoreagratgarhiceagaigatte gtorsosh @gﬁﬂgﬁ @g&%ww

aca &Eé%ﬁ@‘é%%%&ﬁ‘gé cA§G§cattadaaatgatttaggctggtatca

-geataaacqigggagagecoctaagegcetgaletatgetgeatceagtitgcaaagiggg

gtogeaicRagglicagogasagigaatclgggataaARtRaCTICARRHIEaRTIEACC

thﬁQ@WH@@@&&M@E@@M@W@?‘é@@ ﬁ‘é %AM$§§

COQOURaGQJaCC G IsANIAAE 5 EHCHIEHEG0

TR S AN CH BRI AL ey

DI S A DR T TCRASOGIRNDLGWYNKPGKAPKRLIYAA
% GGT

9%8 £ C%ain proteins:

F e IR SENEREATYCLONSYRWTFCCEFRVENVES
AntibedydddrE812.57 4dearsDCHE HCDMNI S I T PG TRNE 1
aggttottcctictgctggtggeageteccagatgggtoctgtoccaggtgcagetgcagg
agtégpREBaggadtggtygaagecticacagaccetgtecctcacctgeactgtetetgg

9@9%@%%% 0 aUACIaCio RO AISEULEagrANCOAYJ0RRDYLCTC
ctggRgingatiggmiacalciviiaeagieegageaccPriacaaruryiCECISagAcCeC

gtcgagtaceelateaAptagacacoiorRnaaceat e e G AR Gat G CTAC
gactgcegoguAIqeoGGEHEeTYCHHIAGRE B IIuIOtgE c .
tatttt@é@fﬁ@@%% éégg?gér%%eé ég CLICERGLARL98 Ecare
catGAIIAESELARgGEACCetEtteCaagagcaccictgggggcacagoggeectggg
! T%mpgp&g@qgcgaaccggtgacggtgtogtggaactcaggcgcoct 218
Heay GRakn BreteitrLs1cTvscas T9SGDYYWSHIRQHPGKGLERIGY IYYSGSTY

QVGRESGR BIVKRSULLSKTC TVSEE G 58 & BY W SRR IPESKBIEWIG
YIY¥SGSTYY

NPSLIESRYHSYIISK! SSVIAADTAVNYCARARYREWSGYF
DY@%% ﬁtﬁ%ﬁiﬁé’éggﬁi hain INAHB 22 :ctNISecacrrnceT
atgagggfcaseasisagatceIgaUsioR gNgRICIygHCOCatRgTeagEIgigaTca

catGergatgacccagictaoatceiccatytotgCateftatgagatagaeteaceateacc”
cttgccgggcaagtcagggcattagaaatgatttaggctggtatcagcagaaaccagggaaa

gccectaagcgoctgatctatgctgcatccagtttgcaaagtggggtcccatcaaggttcag
cggcagtggatctgggacagaattcactotcacaatcaggagcectgcagcectgaagattttg
caacttattactgtctacagcacaatagttaccogtggacgttcggccaagggaccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtottcatottcccgccatctgatgagceagtt

gaaatctggaactg Cctctgttgtgtgoctg ctgaataacttotatcccagagaggccaaag
tacantaonNnasanantaaataaca

A
49



220 Light Chain Protein
DIQMTQSPSSLSASVGDIWTITCRASOGIRNDLGWYQQKPGKAPKRLIY

VPS
“ﬁ%ﬁ@é%% TEFTLTISSLOPEDFATYYCLQHNSYPWTFGOETWEIR/ 12652
Antibody U1-33 221 Heavy Chain DNA: H4_14 1N1G4
ctgtggttottccttctgctggtggcagetcccagatgggteetgtcccaggt_geagetge
aggagtogggcccaggactggtgaagcecttcacagaccotgtccetcacctgcactgtcte
tggtggctccatcagcagtggtgattactactggagcetggatccgeccagcacccagggaag

ggceiggagtggatiggrtaceetatacatagealeae erascHTcEoGeiea >

agag@@@&g&%d&i@%é’@@é@écacgtctaagaaccagttctccotgaagctgagctc

1Gtgatigtc 58 %&%@5&%@%&%&@@@%&99@@&%

ggt AccLlgginareptclericrgsticcaccaagy
tccccc

gocégg ccgtct Heavy Chain Protein
QVQ},Q@@;P@L)/d<PSQTLSLTCTVSGGSISSODYYWSWIRQHPGKCLE
WIGHERGY SGERYMIA

NP SBEGRUTISVE T SKINEHESL RIS HAP AT ﬁéﬁi{@@ﬁ@%& F

DCWEWFTLFFIES 539 ggma@%\?ég@%gﬁ%e@cﬁ GGGAGCACCTAC

alg eegartagctont Ll QictoaticacagaigecangigigaTre
catcg %M@@M@%@@i%@gﬁm&gﬁm&a@wg&

cttyeag9ncaagicagggcatayagatyaitieygeigyeicagealfadateagetfesd C
gcccmta]a:gcgcctgatctatgctgaatccagtttgcaaagtggggtoccatcaaggttcag

gy atetdy faca a&ttcactctcacaatc ca agectgaagatteta
Caa&Yaf-t%%(i ‘E’&Ta‘%f%i” GG i SCDYQW ‘9&%%%:@9 AESARAAT vV
gaa a%é{cgaac% gcaccatctgtcttcatettccogcc 224 nght Chan Protein
RIQ gQ{SE’:ﬁﬁInSﬁﬁVGDRVTITCRASQGIRDDLGWYQQKPGKAPKRLIY
AES@'e@ﬁ@A\éR&ﬁccc:AbTCTCCATCCTCCCTGTCTGCATCTG”AGGAGACAGAGTCACC
FSGEGSEREFTLTISSIOPEDENT IO ERIELGE OETRYVEK o

Antl%ﬁ%&?ﬁ@%%gmgmkm%mmm%mCT

tggcg‘h? RASHEEREAgTCeaceAn
tggagiaguogganeediggiccagoctgggaggticeetgagactctcectgtgcagegte
iggaticaecticaatageiatgacatgcactgggtccgecaggctccaggcaaggggcty
gagtgggtygeaTtataugta Aty as0ea ataa s gé‘égd%é Groasdy' e
JCCORtECOaTTEIag AR IRE AL 1 Y MG R E et g cdaatyaacagect
gagagecgaggacace gctgtgtattactgtgcgagagaccgcttgtgtactaatggtgta
{%g %@é ta%gg Atggacgtotggggecaagggaccacggtcaccgtotectcag
CCaccardQdcraalssiciioacectggcaoraigeiecagyaguartitCCOagaryCTC
Cacageageacignueci2GHdeanycEhaiaREDESTEATTACTACTGGAGCTCCATCCEC
Qvcaw@s@@@W@R@@@@R@@WR%@@WWW@%@@%@%W

AGAGW‘CGAGTTACCATATCAGTAGACACGT CTAAGAACC

DSW@@Q&% %@E@ﬁ@%&ég&% GTATTACTGTGC%ﬁéSEéYE

227 Light Chain DNA: H4_107_1N11C

ﬁgai%ggpqg;gchg{gg@qgggggctcctgctgctctggctctcaggtqccagatgtga

catcoagalganeagetoratcaiCT g EtGe sabIy I A0 REAEGIEHEERTE A T 2-
ctqc@@g@gﬁ@ﬁé@@ﬁ%ﬁﬁ@@%ﬁﬁ%&%ﬁﬁé&%@ AALCAGggHaa
gccdétaaggte eclgatctacgatgeatccaattiggaaacaggggtoccatcaaggticag

ot Atidlen haiiacticassaieagragesisongrigRagaIgitg cace
caacataliactgicaacaciaigatasieleesgricacitcy gegUaGIGACEARRIGIYACCA
gagatzaaacgeactgiggctynaacatotytottea et atcty BREREATCA
JaaatCyEECERT ey R TREIyeIGAATAAMHER gﬁﬁgﬁag Geet
taca@t@@l\?WE pméﬂ'ﬁApFS{]&ﬂACAGCATMTAATTAC GTG CLAA

D|Dﬁﬁ@”§§§‘§ BRVUTITCQASQDISNYLNWYQQKPGKAPKVLIYD

t:
%&é jSiéS’GEEiETITCRAa QGIRNDLGWYQQKPGKAPKRMIYAAS SLOSGVES
FSC%% ORI SSIRRERMATOYGOHYRTEPEEG GG TKVEIK

Antibody U1-30




229 Heavy Chain DNA: H4_116_1 1N1G4
ggactgtgcaagaacatgaaacacctgtggttottcctcctgctggtggcagctcccagatg
W%(;%z(;_}gll%caggtgcagctgcaggagtcgggcccaggactggtgaagcctttaga accc
fgtccetcace fiigcactgtotctggtggctc%aﬁxcagcagtggtgattactactggagctg ra006/012652
atccgccagcacccagggaagggcctggagtggattgggtacatctattacagtgggaccac
ctactacaacccgtocctcaagagtcgagttaccatatcagtagacacgtctaagaaccagt
tcgccctgaagctgaactctgtgactgccgoggacacggccgtgtattactgtgcgagagcec
gattacgatttttggagtggttattttgactactggggccagggaaccctggtcaccgtotc
ctcagcttccaccaagggcccatccgtottccocctgg 230 Heavy Chain Protein
QVQJn@ES@P@LVIﬂDLOTLSLTCPVSGGSISSODYYWSWIRQHPGKGLE
WICHWY SGTETRY
CTC
AHEQ‘EC]I‘J@H_ACZJGEB@GAGCACCTAC
atga&&%@@&&q«&%g@mmm@mm QAggERURgGIggCAGTTC
seagaigaceragictceaterictamtgtugfaetgiygal QWAGAG
cacttpeogggeaRfealiRratageeaatteysagtibteaiedgadaccaggy
deeretcdgedge atgct catcca%ttt(g{caaag gagieccatcaagot, oy

e e
fitocaagta Tt agcataatagttacccgtggacgttoggccaagggacc
aaggigigaaaicaaasesaciaiggcigeaccatatgicticataltcCCCYeEatatgale: CCTCC

agcagtﬁgaaatch@aamgmcwg@tgtgwﬁe RO AEE W@%GAATGG

ggcCaaantasayiGeaneehER 2324 T’ﬁ:’ ﬁﬁgﬁf
DlQW@?SﬁgE@Z\@V T YA

ASS CTGAGGATGT
%ﬁ% GACACGZ\.CTGGAGATTAAA
ﬁ%ﬁ LUEDFATYYCLONSYPWTFGQGTKVEIK WO

200%/%@88&3@9%@@@&&@{@&mmm@@mm@@aﬁy@mmza@a:
OGGEATGEANGTOOTAGECTNGGGE CERRARETSET 1B NO: 234):
GOTCTAGATTAATGATGATGATGATGATGTIGTCCTAAA
PCTIEPZEYd8/0H2832 -114- Table of CDR Sequences R2CDR3 AD enam

BB S DTS Y S QST ANR S SADNRINSGYERY heavy

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAG“GGTGATTPCTACTGGAGCTGGATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGGTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA

112 Heavy Chain Protein:
QVQLQESGPGLV(PSQTLSLTCTVSGGSISSGDYYWSWIRQYPGKGLEWIGYIYYSGSTY

YNPSLKSRVTESVDTSRNQFDLKLRSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV

83

113 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTCCATCTGTAGCAGACAGAGTCA”C

ATCACTTGpCGCGCAAGTCAGGGCATTAGAAATCATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATACTTACCCGTGGACGTTCGGCCAA

GGCACCAAGGTGGAAATCARAC

114 night Chain Protein:
DZQMTQSPSSLSASVGDRVTITCP%SQGIRNDLGWYQQKPGKAPKRLZYAASSLOSGVﬁS

RFSGSGSGTERFTLTISSLOPEDFATY YCLOENTY PWTFGOGTRVEIR

Antibody ULl-15

115 Heavy Chain DNA:
CRGGTGCAGCTGCAGCAGTCGGGCCCAGGACTGGTCAAGCCTTCGGAGACCCTGTCCC”C

ACCTGCACTGTCTCTGGTGGCTCCGTCAGCA”TGGTGGTTACTACTGGAGCTGGATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACAGTGGGAGCACCAAC
TACAPCVCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGWTC



light RASQGIRNDLG AASSLQS LQHNSYPWT heavy Ul1-2
GGSISSGDYYNS YIYYSGSTYYNPSLRS ADYDFWSGYFDY

WRARARIRND G AASSLOS LOHNGYPWT light _ heavy U,
YYWS YIYYSGSTY¥NPSLKS GYDSSGYYFlé'?‘?EWﬁ?&?{?”m

TCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTGCGRGAGAT
GGGGACGTGGATACAGCTATGGTCGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTC

ACCGTCTCCTCA

116 Heavy Chain Protein:
QVQLQESGPGLUKPSETLSLTCTVSGGSVSSGGYYWSWIRQPPGKGLEWIGYIYYSGSTN
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDGDVDTAMVDAFDIWGQGTMV

TVSES

117 Light Chain DNA:
GAAATTGTATTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC

CTCTCCTGCAGGGCCAGTCAGAGTTTAAGCGGCAACTACTTAGCCTGGTACCAGCAGAAG
CCTGGCCAGGCTCCCAGGCTCATCATCTGTGGTGCATCCAGCAGGGCCACTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCACAAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGATAGGTCACCGCTCACTTTCGGC

GGAGGGACCAAGGTGGRGATCARA

138 Light Chain Protein: _
EEVLTQSPGTLSLSPGERATLSCRASQSLSGNYLAWYQQKPGQAPRLIICGASSRATGIP

DRFSGSGSGTDF?LTITRLEPEDFAVYYCQQYDRSPLTFGGGTKVEIK

Antibody UL-18

114 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCC@GTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGGA
GATTACGATTTTTGGAGTGGAGAGTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA

120 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSESSGDYYWSWIRQHPGKGLEWIGYIYYSGSTY

YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGDYDFWSGEFDYWGQGTLVTV
88 '

Antibody U1-20
Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATGACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGGTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAT
CAGGGGCAGGACGGATACAGCTATGGTTACGGCTACTACTACGGTRTGGACGTCTGGGGC

CABGGGACCACGGTCACCGTCTCCTC

122 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIYDSGSTY

YNPSLKSRVTISVDTSKNQFSLKLRSVTAADTAVYYCARDQGQDGYSYGYGYYYGMDVWG

QGTTVTVS

123 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCAGGCGAGTCAGGACAT?AGCAATTATTTAAATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAACTCCTGATCTACGTTGCATCCAATTTGGAAACAGGGGTCCCATCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGCAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTGTGATAATCTCCCTCTCACTTTCGGCGGA

GOOACCARGCETGGAGATCARA
Light Chain Protein:

[l
[N
jry

i-—l
I
i



KSSQSVLYSSNNKNY A WASTRES QQYYST LT heavy Ul-4
GGSISSGDYYWS Y YYSGSTYYNPSLKS ADYDFWSGYFDY light

LG AASSLQS LOHNNYPWT heavy U1-5 GGS|a3@RY W21,

wORVEE
YYNPSLKS ADYDRWSGYFDY li
RS ght RASQGIRNDLG
AASSLQS LQHNTYPWT heavy U1-6 GOSISSODVYV\(/:?S
YIYYSGSTYYNPSLKS DYDFWNGYFDY

125

126

128

138

131

. Light Chain Protein:

DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLEYVASNLETGVPS
RFSGSGSGTDFTFTISSLQPEDIATYYCQQCDNLPLT?GGGTKVEEK

antibody UL-21
Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGC?GAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTC
Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWERQHPGKGLEWIGYIYYSGSTY

YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFBYWGQGTLVTV

S
Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAG?CACC

ATCACTTGCCGGGCAAGTCAGGACATTAGAAATGATTTAGGCTGGTATCGGCAGAAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCCGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA

CGGACCAAGGTGGAAATCARAC

Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQDIRNDLGWYRQKPGKAPKRLIYAASRLQSGVPS

RFSGSGSGTEFTBTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK

antibody Ul-22
Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA

Heavy Chain Drotein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV

35
Tight Chain DNA:
GACATCCAGATGACCCAGTCTCCRTCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGGCATTAGAEATGATTTAGGCTGGTATCAGCAGRAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAATGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA
GGCACCAAGGTGEARATCAARRC

Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQK?GKAPKRLIYAASSLQNGUPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK

Antibody UL-23



light RASQGIRNDLG AASSLQS LOQHNTYPWT heavy MW
GGSISSGDYYWS YIYYSGSTYYNPSLKS ADYDFWSGYFDY light U 8

“@éﬁ%@éﬁ DLG AASSLQS LQHNSYPWT GYTLTELSMY
CETIVAQKFQG GWNYYFDY heavy light U1-9"CT/EF2006/012632

RSSQSLLHSNGYNYLD

Antibody Ul-23
133 Heavy Chain DNA:

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTRCTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAATCCTGGTCACCGTC

TCCTC

134 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWERQHPGKGLEWEGYIYYSGSTY

YNPSDKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGILUTV

8

135 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATTTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA

GGGACCARGGTCGGARATCAAAC

136 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNBLGWYQQKPGKAPKRLIYAASSLQSGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYFWTFGQGTKVEIK

Antihody Ul-24

137 Heavy Chain DHNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCC
GATTACGQTTTTTGGAATGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA

138 Heavy Chain Proteins
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTY

YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWNGYFDYWGQGTLVTV

S5

139 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATC?GGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTCGGCCAA

GGGACCAAGCETGGAAATCAAA

140 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQK?GKAPKRLIYAASSLQSGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNNYPWTFGQGTKVEIK

Antibody UL-25

141 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGC?GGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC



GGSISSGDYYWS LDSHRAS YIYYSGSTYYNPS KS MQALQTPLT

ADYDFWMGYFDY heavy light U1-10 RASQDIRNDLG AASSLQS
wQSYEWT. , GGSISSGDYYWS YIYYSGSTYYNPS KS ADYRFWSGYFDY

heavy  fight RASQGIRNDLG, AASSLQS QHP T PCT/EP2006/012632

TACAACCOGTCCCTCARGAGTCRAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TOCCTEAAGOTGACCTCTGTGAL TGLCGCGGACACGECCGTGTATTACTGTGCGAGAECC
GATTACGATTITTCGAGTGOTTATTTIGACTACTGEGGCCAGGRAACCCTGGTCACLGTC

TCCTCA

142 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQH?GKGLEWIGYIYYSGSTY
YQPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV
85

143 Light Chain DNA:
GACATCCAGCTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTECOGGECAAGTCAGGGCATTAGARATGATTTAGCCTGEGTATCAGCAGARALCA
COCARAGCCCOTAAGCGCOTCGATC TATGCTGCATCCAGTTTGCARAATGCEGTCCCATCA,
AGGTTCACCGGCAGTEGATCTGEEACACAATTCACTCTCACAATCAGCAGCCTGLAGLLT
GARAGCATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCCGCTIAA
GGGACCAAGGTGGAAATCARAC

144 Light Chain Protein:
DIQLTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQNGVPS

RFSGSGSGTEFTLTISSLOPEDFATY YCLOENSYPRT FGQGTRVEIK

Antibody UL-28

145 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCRGTTC
TCCCTGAAGCTGGGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTTCTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTC
146 Heavy Chain Protein:

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQYPGKGLEWIGYIYYSGSTY
YNPSLKSRVTISVDTSKNQFSLKLGSVTAADTAVYFCARADYDFWSGYFBFWGQGTLVTV

8

147 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTECCGCOCAACTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
OGGAAAGCCCOTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGETCLCATCA
AGGTTCAGCCOCAGTGEATC PGGEACACAATTCACTCTCACAATCAGCAGCCTGCAGCCT
CAAGATTTTECAACTPATTACIGTCTACAGCATAATGGTTACCCGTGEACGTTCEGCCAA
GGCACCAAGCTEGAAATCARAC

148 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPS

RFSGSGSETEFTLTISSLQPEDFATYYCLOENGYPHTFGQGTRVELIK

Antibody U1-27
149 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGGGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTTCTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTC

150 Heavy Chain Protein:



heavy Ui-il GGSISSGDYYWS YIYYSGSTYYNPSL S ADYDF SGYFDY
light RASQGIRNDLG AASSLQS LQHNTYP T  YIYYSGSTYYNPSLKS

%D?pé}: ?GYFDY heavy GSISSGDYYWS  SSLQS LQHNNYPW
I|gﬁ‘ %&NDLG Q QPCTIEPZE)U(IOI%:&Z

=107~

QVQLQESGPGLVKPSQTLSLTCTVSGGSKSSGDYYWSWIRQYPGKGLEWIGYE¥?SGSTY
YNPSLKSRVTISVDTSKNQFSLKLGSVTAABTAVYFCARADYDFWSGYFDFWGQGTLVTV

5

151 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGGCAT?AGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGGACGTTCGGCCAA

COGACCARGGTGGAAATCAARC

152 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGYPWTFGQGTKVEIK

Antibody UL-28
153 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGA&GGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAECCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTCCTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA

154 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTY

YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDSWGQGTLVTV

Ss

155 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGGACGTTCGGCCAA

CGGECCARGGTGGAAATCARA

156 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQIPGKAPKRLIYAASSLQSGV?S

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGYPWTFGQGTKVEIK

Antibody TL-31

157 Heavy Chain DNA:
CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGTC

TCCTGCAAGGCTTCTGGTTACACCTTTACCAACTATGGTATCAGCTGGGTGCGGCAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACGATGGTTACAGAAACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCACGACCACTGCCTAC
ATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGAGATGTT
CAAGACTACGGTGACTACGACTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA
158 Heavy Chain Protein:
QVQLVQSGAEVKXPGASVKVSCKASGYTFTNYGISWVRQAPGQGLEWMGWISAYDGYRNY

AQKLQGRVTMTTDTSTTTAYMELRSLRSDDTAVYYCARDVQDYGDYDYFDYWGQGTLVTV

88

159 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC



heavy UI-13 GGSISSGGYYNS YIYYSGSTYYNPSLKS EDDGIOV light

RSSQSLLHSNGYNYL LGSNRAS MQALQTPIT heavy -pp-- flight U1-14
W%gl[%lf?% YYWS YIYYSGSTYYNPSLKS pp ADYDEWSGYEDY

I -?- T RASQGlRNDE?GZ__ PCT/EP2066/013632

ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGTTATTTAAATTGGTATCAGCAGAAACCA
GEEARAGRCODTAACCTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGEGTCCCATCA
AGATTCACGGGCAGTGGATCTCGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTECAACTTACTACTGTCAACAGAGTTACAGTACCCCCATCACCTTCGGCCAA

GGGACACGACTGGAGATTAAA

160 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQK?GKAPNLLIYAASSLQSGVPS

RFRGSGSGTDFTLTISSLOPEDFATY YCQQSYSTPITFGOGTRLELK

Antibody Ui-32

161 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTTACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGACCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
GCCCTGAAGCTGAACTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCC
CATTACCATTTIIGCAGTGETTATTTTGACTACTGGGGCCAGGGAACCCTGETCACOGTC

TCCTCA

162 Heavy Chain Protein:
QVQLQESGPGLVKPLQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGTTY

YNPSLESRVTISVDTSKNOFALKLNS VTAADTAVYY CARADYDFWS GYFDYWGQGTLVTV

88

163 Light Chain DNA:
CACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAGGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTCAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCTCTCTCACAATCTCCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA

GGGACCAAGGTGGAAATCARAC

154 TLight Chain Protein:
DZQMTQSPSSLSASVGDRVTITCRAGQGIRNDLGWYQQKPGKAPQRLIYAASSLQSGVPS

RFSGSGEOTEFSLTISSLOPEDFATYYCLOENSYPWTFGQGTRVEIR

Antibody U1-35

165 Heavy Chain DNA:
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCAAGCCTGGAGGGTCCCTGRGACTC

TCCTGTGCAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCCGCCAGGCT
CCAGCOALCOGGCTEEAGTGECET TTCATATATTAGTAGTAGTGGTARTAACATATACCAL
GCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGGGACAACGCCAAGAACTCACTGTAT
CTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGAGAGA
TATAGTGGCTACGACGACCCTGATGGTTTTGATATCTGGGGCCAAGGGACAATGGTCACC

GTCTCTTCA

166 Heavy Chain Protein:
QVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWIRQAPGKGLEWVSYISSSGNNIYH

ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARERYSGYDDPDGFDIWGQGTMVT

vsSs

167 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC?GTAGGAGACAGAGTCACC

ATCACTTCCCAGGCCAGTCAGGACATTAGCAACTAT TTAAGTTGGTTTCAGCAGAAACCA
GGGAAAGCCCOTAAGCTCCTGATCCACGATGCATCCAATTTCLAAACAGGGGTCLLTTCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGCAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTA?GATAATCCCCCGTGCAGTTTTGGCCAG

GGGACCAAGCTGGAGATCAAA



AASSITQS WO 2007/077028PCT/EP2006/012632 -115- heavy U5
GGSVISGGYYWS IflYYSGSTNYNPSLKS DCDVDTAMVDAFDI light

“@%}3@’2() NiwA GASSRAT QQYDRSPLT heavy U6 GGS#\%?L %&Wﬁ%sz

YNPSLKS ADYDEWYSGYFDY light RASQGIR
AASSLQS LQHNSYPWT heavy U7 GGSISSGDYYWS

168 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCQASQDISNYLSWFQQKPGKAPKLLIHDASNLETGVPS

RFEGSCSGTDFTITTSSLOPEDIATY YCQQYDNPPCS FGQGTKLELK

Antibody Ul-36

168 Heavy Chain DNA:
CAGGTGCAGCTGCRGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTTATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGWACATCTATTACAGTGGGACCACCTAC
TACAATCCGTCCTTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAACTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTCACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA

170 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGYYYWSWIRQHPGKGLEWIGYIYYSGTTY

YNPSFKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGHFDYWGQGTLVTV

85

171 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA

GGGACCAAGGTGGARATCAAA

172 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIY&ASShQSGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK

Antibody W1-37
173 Heavy Chain DNA:
CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGARGAAGCCTGGGGCCTCAGTGAAGGTC

TCCTGCAAGGCTTCTGGTTACACCTTTACCAGCTATGGTATCAGCTGGGTGCGACAGGCC
CCTGGACAAGGACTTGAGTGGATGGGATGGATCAGCGCTTACGATGGTCACACAAACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCACGAACACAGCCTAC
ATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGAGACCCC
CATGACTACAGTAAC?ACGAGGCTTTTGACTTCTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTC
194 Heavy Chain Protein:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGWISAYBGHTNY

AQKLQGRVTMTTDTSTNTAYMELRSLRSDDTAVYYCARDPHBYSNYEAFDFWGQGTLVTV
3

175 Light Chain DNA
atqaqgtcccctqctcagctcctngqctcctgctactctggctccgagqtgccagatgtg

acatccagatgacccaqtctccatcctccctqtctqcatctgtaqgaqacagagtcaccat
cacttgccgggcaagtcagagcattagcagttatttaaattggtatcagcagaaaccaggq
aaagcccctaacctcctqatctatgctgcatccagtttgcaaagtggggtcccatcaagat
tcaqtggcaqtgqatctgggacagatttcactctcaccatcagcagtctgcaacctgaaga
ttttqcaacttactactgtcaacagagttacagtacccccatcaccttcggccaagggaca
cgactggaqattaaacgaactqtggctgcaccatctgtcttcatcttcccgccatctqatg
agcagttgaaatctggaactgcctctqttgtgtgcctgctqaataacttctatcccagaga
gqccaaagtacagtggaagqtggataacqcc



Y YYSGSTYYNSSLMS ADYDFWSGYFDY light RASQGIRND G
AASSLQS LQHNSYPWT heavy U8 GGSISSGDYYWS Y

W§E@g§é§{NPSLKS ADYDFWSGYFDY light RASQGIRMP! ﬁ
L QHNSYPWT heam{ g@QSISSGDYYWS FUTTEP2006/612632

YIYYSGSTYYNPSLKS GDYDFWSGEFDY light equence n i
ot avail
heavy U1-20 GGSISSGGYYWS gt ed vailable

176 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTETCRASQSESSYLNWYQQKPGKAPNLLIYAASSLQSGVPSR

FSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPITFGQGTRLEEK

Antibody U1-34
177 Heavy Chain DNA:

accatggactgqacctqgaggqtccttttcttqgtqgcagcagcaacagqtgcccactccca
qqttcagctggtgcagtctqqagctgaggtgaagaaqcctggggcctcagtqaagqactcct
gcaagqcttctqqttacacctttaccaactatgqtatcagbtgqgtgcqgcaqgcccctqqa
caagqqcttgaqtggatgggatqgatcagcgcttacqatqgttacaqaaactatgcacagaa
gctccagggcagagtcaccatgaccacagacacatccacqaccactqcctacatgqagctga
qgagcctqaqatctgacgacacgqccgtgtattactgtgcgagagatgttcaagactacggt
qactacgactactttqactactqqggccagggaaccctggtcaccqtctcctcagcttecac
caaqqgcccatccgtcttccccctqqtgccctgctccaqgagcacctccqagagcacaqccq
ccctqqgctqcctqgtcaaqgaotacttccccgaaccq

178 Heavy Chain Protein
QVQLVQSGAEVKKPGASVKVSCKASGYTFTNYGISWVRQAPGQGLEWMGWISAYDGYRNYA

QKLQGRVTMTTDTSTTTAYMELRSLRSDDTAVYYCARDVQDYGDYDYFDYWGQGTLVTVSS

179 Light Chain DNA:
caqctcctngqctcctqctactctqqctccgaggtgccaqatqtqacatccagatgaccc

agtctccatcctccctgtctgcatctgtagqaqacagagtcaccatcacttgccggqcaag
tcaqagcattagcagttatttaaattqgtatcagcagaaaccaggqaaagcccctaacctc
ctgatctatgctqcatccagtttgcaaagtggggtcccatcaagattcagtggcaqtggat
ctngacaqatttcactctcaccatcagcaqtctgcaacctgaagattttgcaacttacta
ctgtcaacaqagtuacaqtacccccatcaccttcggccaagggacacqactgqagattaaa
cgaactgtgqctgcaccatctqtcttcatcttcccgccatctqatqagcagttqaaatctg
qaactgcctctgttgtgtqcctgctgaataacttctatcccaqaqaggccaaagtacaqtg

gaaggtggataacyce

180 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPNLLIYAASSLQSGVPSR

FSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPITFGQGTRLEIK

Antibody U1-1
181 Heavy Chain DNA:

catctgtgqttcttcctcctgctqgtgqcagctcccagatgggtcctgtcccaggtgcagc
tgcaqqagthggcccaqgactgqtgaagccttcacagaccctqtccctcacctqcactgt
ctctggtqgctccatcaacaqtgqtgattactactgqagctggatccqccaqcacccaqgg
aagqqcctgqagtggattqggtacatctattacaqtgggagcacctactacaacccqtccc
tcaagagtcgagttaccatatcaqtagacacgtctaagaaccagttctccctqaagctgaq
ctctgtgactqccgcggacacggccgtgtattactgtgcgaqagcagattacqatttttgq
agtggttactttqactactggggccangaaccctggtcaccqtctcctcagcctccacca
agqgcccathgtcttccccctgqcaccctcctccaaqagcacctctggggqcacaacqqc

cctagg



YIYDSGSTYYNPSLKS DQGQDGYSYGYGYYYGM mi light
QASQDISNYLN VASNLET QQCDNLP T heavy GGSISSGDYYWS

WHYNSGSLYYNPS KS ADYDFWSGYFDY light RASQDIR
AASRLQS LIQHNSYPWT heayy £1-22 SEOISSODY YW C TEPG1265

YIYYSGSTYYNPSLKS ADYDFWSGYFDY light RASOGIRNDLG
AASSLQN LQHNSYPWT heavy

182 Heavy Chain Protein
QUQLQESGPGLVK?SQTLSLTCTVSGGSENSGDYYWSwERQHPGKGLEWEGYIYYSGSTYY
NPSLKSRVTISVDTSKNQPSLKLSSVTAADTAVYYCARADYDFWSGYFDYNGQGTLVTVSS

183 Light Chain DNA:
atqagqgtccctgctcagctcctgqggctcctgctgctctggttcccagqtqccaqgtgtga
catccaqatgacccaqtctccatcctccctgtctqcatctgtaqqagacagagtcaccaﬁca
cttqccgqqcaaqtcangcattagaaatqatttaqgctggtatcagcagaaaccagggaaa
gcccctaachcctgatctatqctgcatccagtttgcaaaqtqqqqtcccatcaaqqttcag
cggcagtqqatctgqgacagaattcactctcacaatcaqcagcctqcagcctgaaqattttg
caacttattactqtctacagcataaiagttacccgtgqacgttcggccaagggaecaaggtq
qaaatcaaacgaactgtqgctgcaccatctqtcttcatcttcccgccatctgatqaqcagtt
gaaatctqqaactgcctctgttgtgtgcctqctqaataacttctatcccaqagaggccaaag

tacaqtgqaagqtgqataacgc

184 Light Chain Protein
DIQMTQSPSSLSASVGDRVTETCRASQGIRNDLGWYQQKPGKAPKRLIY&ASSLQSGVPSR

FSGSGAGTEFTLTISSLOPEDFATYYCLOENSY PWTFGQGTKVEIK

Antibody UL-3
185 Haavy Chain DNA:

tggttcttccttctgctqgtqgcagctcccaqatggqtcctqtcccaggtgcagctgcagga
gtcgggcccaggactqgtgaaqccttcacagaccctgtccctcacctgcactqtctctggtq
qctccatcaqcaqtgqtggttactactggagctggatccqccagcacccagqqaagggcctg
gagtggattngtacatctattacagtggqagcacctactacaacccgtccctcaagagtcg
agttaccatatcaqtaqacacqtctaagaaccaqttctccctgaaqctgagctctqtgactg
ccgcggacacqgccgtqtattactqtgcgagaqatggctatqataqtagtggttattaccac
qgctactttqactactqgggccaqqgaaccctqgtcaccqtctcctcaqcctccaccaaggq
co

186 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIYYSGSTYY

NPSLKSRUTISVDTSKNQFSLKLSSVTAADTAVYYCARDGYDSSGYYHGYFDYWGQGTLVT
VSS

187 Light Chain DNA:

H3_130 IN1E
cagqtcttcatttctctgttgctctqgatctctqgtgcctacqgggacatcgtgatgaccc

agtctccagactccctggctqtgtctctgggcgaqaqqqccaccatcaactgcaagtccaq
ccagagtqttttatacagctccaac&ataaqaactacttagcttgqtaccagcagaaacca
qgacagcctcctaagctqctcatttactqqqc&tctacccgggaatccgqggtccctgacc
qattcaqtggcagcgggtctgggacaqatttcactctcaccatcaqcaqcctqcaqgctga
agatqtqgcagtttattactgtcagcaatattatagtactccgctcacttthgcggaggg
accaaqqtggagatcaaacgaactgtggctqcaccatctgtcttcatcttcccqccatctg
atqagcagttgaaatctqgaactgcctctqttgtgtqcctqctqaataacttctatcccag
agaqqccaaagtacagtggaaqgtgqataacgc

188 Light Chain Protein:
DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRE

SCVPDRFSGEGSETDETLI IS SLOAEDVAVY YCOQYYSTPLTFGGGTRVEIK



U1-23 GGSISSGDYYWS YIYYSGSTYYNPSLKS ADYDFWSGYFDY light
RASQGIRNDLG AASSLQS LOHNSYFWT heavy U1-24
GSISSGDYYWS YnYSGSnYNPSLKS ADYDFWNGYFDY light
REBGIRNDLG AASSLOS |335§:NYPWT heavy U1-25 PCT/EP2006/012632

GGSISSGDYYWS Y YYSGST PSLKS ADYDFWSGYFDY light
RASQGIRNDLG AASSLOQN

antibody ULl-4
H3_133_AN1GL
189 Heavy Chain DNA

ctqtggttcttcctcctgctggtggcagctcccagatgggtcctgtcccaqqtgcagctgca
gqaqtcgggcccaggactqqtgaagccttcacaqaccctqtccctcacctgcactqtctctg
qtqqctccatcagtaqtgqtqattactactggagctggatccgccaqcacccaggqaagggc
ctggagtggattqqghacatctattacagtgggagcacctactacaacccqtccctcaagag
thagttaccatatcagtaqacacgtctaagaaccagttctccctqaagttqagctctqtga
ctqccgcggacacgqccgtqtattactgtgcqaqaqccgattacqatttttqgagtggttat
tttgactactgqggccagqqaaccctgqtcaccqtctcctcagcctccaccaagqqcccatc

ggtcttecccetggeaceatc

190 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQH?GKGLEWIGYIYYSGSTYY

NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTVSS

191 Light Chain DNA

H3 133 _1NiK
gtgcccgctcachcctqgggctcctgctqctctgqttcccaggtgccaggtgtqacatcc

agatgacccaqtctccatcctccctgtctqcatctqtagqagacagaqtcaccatcacttq
ccqggcaaqtcaqqgcattagaaatgatttaggctggtatcagcagaaaccagggaaagcc
cctaagcqcctgatctatgctgcatccagtttgcaaagtggggtcccatcaaggttcagcg
gcaqtggatctqggacagaattcactctcacaatcagcaqcctgcagcctgaagattttqc
aacttattactqtctacagcataataattacccgtggacgttcgqccaagggaccaaggtg
qaaatcaaacgaactgtqgctgcaccatctgtcttcatcttcccgccatctqatgagcaqt

tgaaatctggaactg

192 Light ¢hain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPSRF

SGSGSGTEFTLTISSLQPEDFATYYCLQENNY?WTFGQGTKVEIK

antibody U1-5
193 Heavy Chain DNA:

H3 138 _1N1iGl
tqgttcttccttctgctggtqgcaqctcccaqatgqgtcctqtcccaggtgcagctgcagga

gtcgqqcccaggactqgtgaagccttcacagaccctgtccctcacctgcactgtctctggtg
gctccatcagcagtgqtgattactactgqagctggatccgccagcacccagggaagggcctg
qagtgqattqggtacatctattacagtgggagcacctactacaacccgtccctcaaqagtcg
aqttaccatatcagtagacacgtctaagaaccagttctccctgaagctqagctctqtgactg
ccgcgqacacqgccgtgtatttctgtchaqaqccgattacqatttttggaqtggttatttt
qactactqgggccaqqgaaccctggtcaccgtctcctcagcctccaccaaqqqcc

194 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTYYN

PSLKSRVTESVDTSKNQFSLKLSSVTAADTAVYFCARADYDFWSGYFBYWGQGTLVTVSS

1955Light Chain DNA:

H3_138_1WiK
atqagqqtccccgctcagctcctqqggctcctqctgctctggttcccaggtqccagqtgtga

catccagatgacccagtctccatcctccctgtctqcatctgtaggagacagagtcaccatCa
cttgccgqgcaagtcagqqcattagaaatgatttaqgctggtatcagcaqaaaccagggaaa



LQHNSYPWT heavy U1-26 GGSISSGDYYWS Y YYSGSTYYNPSLKS

ADYDEWSGYFDF light RASQGIRNDLG KASSLQS LQHNGYPWT
eﬁ}%@ GGSISSGDYYWS Y YYSGSTYYNPSLKS ADYDFWSGYFDP

lig OGIRWDLG AASSL$§+QHNGYPWT heavy U1gl/Er2006/012632

GGSISSGDYYWS Y YYSGSTYYNPS KS ADYDFWSGYFDS light

qcccctaachcctqatctatgctgcatccagtttgcaaaqtggggtcccatcaaqgttcag
cqgcaqbgqatctngacaqaattcactctcacaatcaqcagcctqcaqcctgaaqattttg
caacttattactqtctacagcataatacttacccqtggacgttcgqccaaqqgaccaaqqtg
gaaatcaaacqaactqtggctgcaccatctgtcttcatcttcccqccatctgatgagcagtt
gaaatctqgaactqcctctgttqtqtqcctqctqaataacttctatcccaqagaggccaaag

tacagtggaaggtggataacgc

196 Light Chaln Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLEYAASSLQSGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNTYPWT?GQGTKVEIK

entibody UL-6

187 Heavy Chain DNA:
H3_1i62_ 1WILGL
tqgttcttccttctgctgqtggcagctcccagatngtcctgtcccaqgtgcagctgcagga
gthggcccagqactggtgaagccttcacaqaccctqtccctcacctgcactqﬁctctggtg
qctccaﬁcagcagtgqtgattactactgqagctgqatccgccagcacccaggqaaqqgcctg
gagtggattggqtacatctattacaqtgggagcacctactacaacccgtccctcaagagtcg
agttaccatatcagtagacacgtctaagaaccagttctccctqaagctqagctctgtgactq
ccchgacacqgccqtgtatttctgtchagagccgattacgatttttgqaatggttatﬁtt
gactactggggccangaaccctggtcaccgtctcctcagcctccaccaagggccc

198 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTY

YNESLKSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARADYBFWNGYFDYWGQGTLVTV
88

199 Light Chain DNA:

#3_162_ INIR
atgaqggtccccgctcaqctcctggqqctcctgctqctctggttcccaggtgccaggtgtga

catccaqatqacccaqtctccatcctccctgtctgcatctqtaggagacagagtcaccatca
cttgccgggcaagtcaqqgcattagaaatgatttaggctggtatcaqcagaaaccaqggaaa
gccdctaagcgcctgatctatgctgcttccagtttgcaaagtggggtcccatcaaqqttcaq
cqqcagtgqatctgggacagaattcactctcacaatcaqcaqcctgcaqcctgaagattttq
caacttattactgtctacagcataatacttacccgtggacqtthgccaagggaccaaggtg
gaaatcaaacgaactqtggctgcaccatctgtcttcatcttcccgccatctgatqagcagtt
gaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagaqaqqccaaag

tacagtggaaggtggataacgec

200 Light Chain Protein
DEQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYRASSLQSGVPS

RFSGSGSGTEFTLTISSLQPgDFATYYC&QHNTYPWTFGQGTKVEIK

Antibody ULl-8

201 Heavy Chain DHA:
H3_174 IN1GL
ttggtggcaqcagctacaggcacccacqcccaggtccaqctggtacaqtctgqqqctqaggt
qaagaaqcctqqqgccﬁcagtgaaggtctcctqcaaggtttccqgatacaccctcactgaat
tatccatgtactgqqtgcgacaggctcctgqaaaaqqgcttqagtggatggqagqttttqat



RASQGIRNDLG KASSLQS LQHNGYPWT heavy U29 GFTFNBYDMH
VIWYDGSNKYYADSVKG DRLCTNGVGYEDYGMDYV light

!ﬁFEYLN DASNL T QHYDTLPLJT h S50
Wg%ﬁ%@ eavy U30 GGSI =
Y'Y YNPS KS ADYDE! YFDY light RAGQGIR1DL A%XS{%S%%SSZ

LOQHNSYPWT WO 2007/077028PCT/EP2006/012632 -116- ea y U1-31

cctgaagatqqtgaaacaatctacqcacaqaaqttccagqqcaqagtcaccatgaccgaqqa
cacatctacaqacacagcctacatgqagctqagcaqcctqagatctgaggacacgqccqtgt
attactqtgcaactngtggaactacgtctttqactactqqqqccaqqqaaccctqgtcacc
gtctceteagectecaccaagggoeo

202 Heavy Chain Protein
QVQLVQSGAEVKKPGASVKVSCKVSGYTLTELSMYWVRQAPGKGLEWMGGFDPEDGETIYA

QKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCATGWNYVFDYWGQGTLVTVSS

203 Light Chain DNA:

H3_174_ 1NIK
gqatccagtnggatattgtqatqactcagtctccachctccctgcccgtcacccctggaqa

gccgqcctccatctcctgcaqgtccagtcaqaqcctcctgcataqtaatggatacaactatt
tggattqqtacctqcagaaqccaqggcagtctccacagctcctgatctatttggattctcat
cgggcctccnggtccctgacaqqttcagtggcaqtgqatcaggcacaqattttacacbgaa
aatcagcagaqtggaggctgaqgatgttqqqqtttattactgcatqcaaqctctacaaactc
cqctcactttcggcggaggqaccaaggtqqagatcaaacgaactgtqgctgcaccatctgtc

ttecatctteocegecat

204 Light Chain Protein
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLQWYLQKPGQSPQLLIYLDSHRA

SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQRLQTPLTFGGGTKVEIK

Antibedy UL-11
205 Heavy Chain DNA:

H3_178_1NiGL
tqgttcttccttctgctqgtggcagctcccaqatgqgtcctgtcccagqtgcagctqcagga

gtcgqqcccaggactggtgaagccttcacagaccctgtccctcacctgcactgtctctggtg
gctccatcaqcagtggtgattactactqgaqctgqatccgccagcacccagggaagqgcctg
qagtqgattggqtacatctattacagtqqqagcacctactacaacccgtccctcaagagtcg
aqttaccatatcaqtagacacgtctaaqaaccagttctccctgaagctgagctctgtgactg
ccgcggacacggccgtgtatttctgtchagagccgattacgatttttggagtgqttatttt
gactactggggccagqgaaecctqgtcaccgtctcctcagcctccaccaaqqqcccatcgag

tcttecceectygg

206 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQH?GKGLEWIGYIYYSGSTY

YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARAQYDFWSGYFDYWGQGTLVTV
§3

207 Light Chain DNa:

H3_178_1RIK
atgaqggtccccgctcagctcctggggctcctgctqctctggttcccaqqtqccaqgtgtg

acatccaqatgaaccagtctccatcctccctgtctgcatctgtaggagacagagtcaccat
cacttgccgggcaaqtcagqgcattaqaaatgatttaggctgqtatcagcagaaaccagqg
aaagcccctaachcctgatctatgctgcatccaqtttgcaaagtgqqgtcccatcaaggt
tcachgcagtgqatctggqacaaaattcactctcactatcaqcagcctqcagcctgaaga
ttttqcaacttattactgtctacagcataataettacccgtgqacgtthgccaagqgacc
aaqgtggaaatcagacqaactgtggctqcaccatctqtcttcatcttcccqccatctqatg
aqcagttqaaatctggaactqcctctgttqtqtgcctqctgaataacttctatcccaqaga

ggccasagtacagtggaaggtggataacgcee



GYTFTNYGIS WISAYDGYRNYAQKLQG DVQDYGDY i
DYEDY light
RASQSISSYLN ?ASSLQS QOSYST2IT heavy U1-32 GGSISSGDYflJS

|Y§§?§'§YYNPSLKS ADYDFWSGYFDY li
w 0 ight RAGOGI
RS CE BHNSY2WT heavy @ESBSGD\?YWS R Fa006/012632

YIYYSGSTYYNPSLKS ADYDFWSGHFDC light RASQGI
RDD
AESSLQS LQWHSYPWT ) ° -

208 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQK?GKAPKRLIXAASSLQSGVP
SRFSGSGSGTKFTLTISSLQPEDFATYYCLQHNTYPWTFGQGTKVEIR

Aantibody UL-16
209 Heavy Chain DNA:

3_221_1N1GL
accatgaaacatctqtqgttcttcctcctqctgqtqgcaqctcccagatqggtcctqtccc
aggtgcagctqcaqqaqtcggqcccagqactqqtqaagccttcacagaccctgtccctcac
ctgcactgtctctqqtggctccatcaqcaqtqqtqat&actactggagctggatccqccag
cacccaqggaagqgcctqqaqtqqattgqqtacatctatt&cagtqggaqcaectactaca
acccgtccctcaagaqtcgaqttaccatatcaqtaqacacgtctaagaaccaqttctccct
qaagctqagctctgtqactgccgcggacacqqccgtgtattactgtgcgagachqattac
qatttttggagtqqttattttgactactgqqqccagggaatcctggtcaccgtctcctcaq
cctccaccaaggqcccathgtcttccccctggcaccctcctccaagaacacctctgqqqg
cacachgccctqqqctqcctggtcaaqgactacttccccqaaccggtqacggtqtcctgg

aactcaggegecetyg

210 Heavy Chain Protain
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTYY

NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGILVTVSS

211 Light Chain DNA:

H3_ 221 1INLK
atgagggtccccgctcagctcctgqggctcctgctqctctqqttcccaggtgccaqgtgt
gacatccaqatqacccagtctccatcctccctgtctgcatctqtaggagacagagtcacc
atcacttgccggqcaaqtcagggcattagaaatgatttaggctggtatcaqcagaaacca
qggaaagcccctaachcctqatctatgctgcatccaqtttqcaaaqtggggtcccatca
aqgttcagcggcagtgqatctggqacagaattcacﬁctcacaatcaqcagcctgcaqcct
qaagattttgcaacttattactgtctacaqcataatagttacccqtqqacgtthgccaa
gggaccaaqqtggaaatcaaacgaactgtggctgcaccatctqtcttcatcttcccgcca
tctgatgaqcaqttqaaatctgqaactgcctctgttgtgtgcctgctgaataacttctat
cccaqagaqgccaaagtacagtgqaaqgtggataacgcc

212 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPSR

FSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK

Antibody UL-17
213 Heavy Chain DNA:

H3_224 1N1GL
tggttcttccttctqctggtgqcaqctcccagatgggtcctqtcccagqtgcagctgcaqq

agthggcccagqactqgtgaaqccttcacagaccctgtccctcacctgcactgtctctgg
tggctccatcagcagtgqtgattactactqgagctggatccqccagcacccaqggaagqgc
ctqgagtggattggataeatctattacaqtgggagcacctactacaattcgtccctcaaga
gtcgagEtaccatatcagtagacacgtctaagaaccagttctccctqaagctqagctctg&
qactgccgcggacacqqccgtgtattactgtchagachqattacgatttttggagtqgt
tattttgactactgqqqccagqgaaccctggtcaccqtctcctcagcctccaccaangcc
catcg :



heavy U1-34 GYTFTNYGIS WI SAYDGYRNYAQKG DVQDYGDYDYFDY
light RASQSISSYLN AASSLQS NSYSTPIT heavy U1-35 GFTFSDYYMS

I IYHADSV G ERYSGYD i
wé/@ﬁﬁ%}y DPDGFDI light QASQRISNYbSe/012632

QQYDNPPCS heavy 1@GSISSGYYYWS I
YYSGTTYYNPSFKS ADYDEWSGHFDY light RASQGIRNDLG

714 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISQGDYYWSWIRQHPGKGLEWIGYIYYSGSTYY

NSSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTVSS

215 Light Chain DNA:

H3_ 224 1MIX
gqtqccaqgtgtgacatccagatqacccagtctccatcctccctgtctgcatctgtagqag

acagaqtcaccatcacttgccggqcaagtcangcattagaaatqatttaqqctggtatca
gcaqaaacctgggaaagcccctaachcctgatctatqctgcatCcaqﬁttgcaaagtgqg
qtcccatcaaqqttcagcggcagtggatctggqacagaattcactctcacaatcagcaqcc
tgcagcctqaagéttttgcaacttattactqtctacagcacaataqttacccgtggacgtt
cggccaégqgaccaaggtgqaaatcaaacgaactgtgqctqcaccatctgtcttcatcttc

cogeca

216 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGERNDLGWYQQKPGKA?KRLIYAASSLQSGVPS

RFSGSGSGTEFTLTISSLQ?EDFATYYCLQHNSYPWTFGQGTKVEIK

antibody U1-18
217 Heawvy Chain DNA:

H3_227_1Nlcl
aqqttcttccttctgctqgtqgcagctcccagatgqgtcctgtcccaqgtgcagctgcaqg

agthqgcccaggactggtqaagccttcacaqaccctqtccctcacctgcactgtctctgg
tgqctccatcagcag&ggtgattactactggagctggatccgccaqcacccagqgaagqgc
ctggagtggattqgatacatctattacagtqggagcacctactacaacccgtccctcaaga
gtcgagttaccatatcagtaqacacgtctaaqaaccagttctccctgaagctgagctctqt
gactqccchgacacqqccgtqtattactgtchagagccqattacgatttttqqagtqqt
tattttqactactggggccaggqaaccctqqtcaccgtctcctcagcctccaccaaggqcc
catcggtcttccccctqgcaccctcctccaaqaqcacctctggngcacagcqgccctgqg
ctgcctqgtcaaggactacttccccqaaCngtqacggtgtcgtqgaactcagchccct

718 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQH?GKGLEWIGYIYYSGSTYY

HPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYD?WSGYFDYWGQGTLVTVSS

219 Light Chain DNA:

H3_227_1N1K
atqaqqqtccccgctcagctcctggggctcctgctgctctggttcccaqgtgccaggtgtga

catccagatgacccaqtctccatcctccctgtctgcatctgtaggagacagagtcaccatca
cttgccgggcaagtcagqgcattagaaatgatttaggctqgtatcaqcagaaaacagggaaa
gcccctaagcgcctgatctatgctqcatccagtttgcaaaqtgqggtcccatcaaggttcag
cqqcaqtggatctgggacagaattcactctcacaatcaqcagcctgcaqcctgaagattttq
caacttattactgtctacagcataatagttacccgtggacqttcggccaagqgaccaaggtg
qaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctqatgagcagtt
gaaatctggaactgcctctgttqtgtqcctgctgaataacttctatcccaqaqaggccaaag

racagtggaagobtggataacg

220 Light Chain Protein
DIQM‘E‘QSPSSLSASVG{)RVTITCR_ASQGIR,NDLGWYQQKPGKA?KRLIYAASSLQSGV‘PS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEZK



AASSLQS LQHNSYPWT heavy U1-37 GYTFTSYGIS WI
SAYDGHTNYAQKLQG DPHDYS YEAFDF light RASQSISSYLN

wAARTHRRQQSYST2 T heawy UL-38 GFSLSTSGVGVG
L KRYSPSLKS RDEVRGEIY light RSSULVYSDEYVIR' 12642

KVSNWDS MQGAHWPIT heavy GFTVSSNYMS VIYSGGSTYYADSVKG
GQWLDV light

Antibody UL-33

221 Heavy Chain INA:
H4 14 IN1G4
ctgtgqttcttccttctqctqqtqgcagctcccaqatgqqtcctqtcccagqtgcaqctgc
aggagtcggqcccaggactggtqaaqccttcacagaccctgtccctcacctgcactqtctc
tqqtqgctccatcagcaqtqqtqattactactqgagctqgatccgccagcacccaqqqaaq
qgcctggagtggattggqtacatctattacaqtgqqaqcacctactacaacccgtccctca
agagtcgagttaccatgtcagtagacacqtctaaqaaccaqttctccctgaagctgaqctc
tqtqactgccgcggacacgqccgtgtattachgtchagagccqattacqatttttqgaqt
gqtcactttgactqctgqggccaqqgaaccctgqtcaccqtctcctcagcttccaccaagq
gecceatceogtettoecee

222 Heavy Chain Protain
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTYY

NPSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGHFDCWGQGTLVTVSS

223 Light Chain DNA:

H4_14 IWIK
atgagqgtccccgctcaqctcctggggctcctgctgctctggttcccaqgtgccaqgtgtga
catccaqatqacccaqtctccatcctccctgtctgcatctgtagqagacaqaqtcaccatca
cttgccggqcaagtcagqqcattagagahqatttaqgctggtatcaqcagaaaccagggaaa
qcccctaagcgcctgatctatgctgaatccagtttgcaaaqtggqgtcccatcaagqttcag
cgqcagtgqatctqqgacagaattcactctcacaatcagcagcctgcagcctgaaqattttg
caacttattactgtctacagcatcatagttacccqtqgacgttcgqccaagggaccaaqqtg
qaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccqcc ’

224 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRDQLGWYQQKPGKAPKRLIY%ESSLQSGVPSR

FSGSGSGTEFTLTISSLQPEDFATYYCLQHHSYPWTFGQGTKVEIK

Antibody U1-29
225 Heavy Chain DNA:

H4_ 107 _1NlG4
tggctgaqctggqttttccthttgctcttttaagaggtgtccagtgtcaqqtgcaqctgg
tggagtctqggqgagchtggtccagcctggqaggtccctqagactctcctgtgcagcgtc
tqqattcaccttcaatagctatgacatgcactgggtccgccaggctccaggcaaqggqctg
qagtggqtqqcaqttatatgqtatgatggaaqtaaﬁaaatactatqcagactccqtgaagg
gccgattcaccatctctagagacaattccaaqaacacgctqtatctgcaaatgaacaqcct
gagagccgaqgacaquctgtgtattactqtchagaqaccqcttgtqtactaatggtgta
tgctatgaaqactacqgtatggacgtctggggccaaqqgaccacggtcaccgtctcctcaq
cttccaccaaqggcccatccgtcttCcccctgchccctgctccagdaqcacctccgagag

cacagcegeeetgggce

326 Heavy Chain Protein
QVQLVESGGGVVQPGRSLRLSCAASGFTFNSYDMHWVRQAPGKGLEWVAVIWYDGSNKYYA

DSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDRLCTNGVCYEDYGMDVWGQGTTV
TVES

227 Light Chain DNA:

H4 307 I1NW1K
atgaqggtccctgctcaqctcctqgggctcctgctgctctqqctctcaggtqccagatgtga

catccagatgacccagtctccatcctccctgtctqcatctgtagqaqacagagtcaccatca



RSSQSLLHSNGYNYLD GFHRAS RQA QTPLT heavy U1-40
GGSISSGGYYWS YIYSSGSTYYNPSLKS DRELELYYYYYGMDYV light

"‘@é@@” SNGYNYLD SNRAS MQALQTPLT heavy 111-41 GGS
Y ’Ié/% 2006/12632

S YIYYSGSTYYNPSLKS DRELEGYSNYYGVDVA
QAISLN AASSLQS QQMNSLPIT fieavy 1-42 GYSFTSYWIG
ITYPGDSDTRYSPSFQG

cttgccaggcgagtcaqgacattagcaactatttaaattggtatcaqcagaaaccaqqgaaa
qcccctaaggtcctqatctacgatqcatccaatttqqaaacaqngtéccatca&qqttcaq
tqgaagtggatctgggacaqattttactttcaccatcagcaqcctqcagcctgaagatqttq
caacatattactgtcaacactatgatactctcccqctcacttthchgangaccaaqgtq
gagatcaaacqaactgtqqctgcaccatctqtcttcatcttcccqccatctgatqaqcagtt
gaaatctggaactgcctctqttgtqtqcctqctqaataacttctatcccaqagagqccaaaq

tacagtyg

228 Tight Chain Protein
DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQK?GKAPKVLIYQASNLETGVPSR

FOCYCSATDRTRFTISSLOPEDVATYYCQHYDTLPTLTFGGGTRVELK

Antibody UL1-30

229 Heavy Chain DNA:
H4 116 1 1N1G4
qgactgtqcaagaacatgaaacacctqtggttcttcctcctgctggtgqcagctcccaqatg
qqtcctgtcccagqtgcagctgcaggagtcgggcccagqactqgtgaaqcctttacagaccc
tqtccctcacctgcactqtctctgqtggctccatcaqcagtqgtgattactactggagctqg
atccgccagcacccagggaagggcctqgagtggattqqgtacatctattacaqtgggaccac
ctactacaacccgtccctcaaqagthagttaccatatcaqtagacacgtctaagaaccagt
thccctgaagctgaactctqtgactgccchgacacggccqtgtattactgtgcgagagcc
qattacgatttttggagtggttattttgactactggqqccagggaaccctggtcaccgtctc
ctcagcttccaccaaqqgcccatCCgtcttccccctgg

230 Heavy Chain Protein
QVQLQESG?GLVKPLQTLSLTCTVSGGSESSGDYYWSWIRQHPGKGLEWIGYIYYSGTTYY

WPELRSRVTISVOTS KNOFALKLNSVTAADTAVY YCARRDY DFUSGYFDYWGQGTLVTVSS

231 Light Chain DNA:

H4_116_1 INIK
atgagggtccctqctcagctcctggggctcctgctqctctggttcccagqtgccaqqtgtg

acatccagatqacccaqtctccatcctccctgtctgcatctgtagqagacagagtcaccat
cacttqccgggcaggtcagggcattagaaatgatttagqctggtatcagcagaaaccagqq
aaagcccctcagcgcctgatctatgctgcatccagtttgcaaagtggggtcccatcaaggt
tcagcgqcagtggatctgggacagaattctctctcacaatctccagcctgcagcctgaaga
_ttttgcaacttattactqtctacagcataatagttacccgtggacgttcggccaagqgacc
aaqgtqqaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgatg
agcaqttqaaatctggaactgccﬁctgttgtqtgcctgctqaataacttctatcccagaqa
qgccaaaqtacagtggaaqgtggataacqcccttccaaicgqq

Tight Chain Protein
DIQMTQSPSSLSASVGDRVTITCRAGQGIRNDLGWYQQKPGKAPQRLIYAASSLQSGVPSR

FOGSGECTEFSLTISSLOPEDFATYYCLOHNSY PWTFGOGTRVEIK

[0S}
12
ba



HENYGDYNY light RASQSIRSYLN SQS QQSNGSPLT heavy U13
GGSISSGGYYKS YIYYSGSTYYNPSLRS DRFREWDDYGDPQGMDV

W\g%@()é@gm%PCT/EP2006/012632 -117- light RASOSISSYLH
' LQ5'QQSYSNPLT hea\%g%-44 GYSFTSYWIG T/EP2006/012632

IWPCDSDTTYSPSFQG HEW YNY light RASOSIRSYLN AASSLQS

SEQUENCE LISTING

Primer (SEQ [D NO: 233}
CGGGBATCCATGTCCTAGCCTAGGGGC

50 Primer (SEQ 1D NO: 234):
GCTCTAGATTAATGATGATGATGATGATGTTGTCCTAAA



QQSISSPtIT heavy U1-45 GYTFTSYDIN WMNPNS
. GDTGYAQVF G
FGDLPYDYSYYEWFDP light RASUISSYLN AASSLQS QQS$STPLT

BB

GDSVSSNSAAWN RTYYRSKWYNDYAVSVK s
YPYYYGMDV light, egue ce not available healy UER706/012632,

(_BDSVSSNSAAWN RTYYRSKWYNDYAVSVK s DYYGSGS YYYYGMDV
light RASQSISSYLN AA%H!’BQ)%CDR Sequences

Ab chain Pat. 10; COR1 CDR2 CDR3
heavy GESINSGDYYWS ADYDFWSGYEDY
L-1 YIVYSGETYYNPSLKS
1light RASQGIRNDLG ARSSLOS LOHNSYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
U1z YIYYSGSTYYNPSLRS
light RASQGIRNDLG MASSLOS LOHNGY BWT
heavy GGSISSGEYYWS DGYDESGYYHGYFDY
YIYYSGSTYYNPSLKS
U1-3
light WASTRES QOYYSTPLY
KSS0OSVLY S SNNENYLA
heavy GGSISSGRYYWS ADYDFWSGYFDY
L4 VIVYSGESTYYNPSLKS
light RASQGIRNDLG AASSLOS LOTNNY PWT
heavy GGSISSGDYYWS ADVDFWSGYEDY |
YIYYSGSTYYNPSLKS
Ut-5
light RASQGIRNDLG AAGSLOS LOENTYEWT
heavy GGYISSCDYYWS ADYDFWRGYFDY
U1i-6 v IYYSGSTYYNPSLKS
light RASQOGIRNDLG AASSLOS LOHNTYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
YTYYSGSTYYNPSLKS
U7
light RASQDIRNDLG AASSLOS LOHNSYPWT
heavy GYTLTELSMY GWINYVFDY
GFDLCEDGETIYAQKFQOG
L1-8 i
light LDSHRAS MQALQTPLT
IRSSOSLLHSNGYNYLD
heavy GGSISSCDYYWS ADYDFWNGYFDY
1-9 ' YIVYSGSTYYNPSLKS
light RASQDIRNDLG AASSLOS LOHNSYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
U110 YIVYSGSTYYNPSLKS
light RASOGIRNDLG AAGSLOS LOHMNYPWT
heavy GGESISSGERYYWS ADYDFWSGYFDY
U111 YIYYSGSTYYNPSLES
1ight RASQGIRNDLG ARASSLOS LOENTYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
YIYYSGSTYYNESLKS
U112
light RASQGIRNDLG AASSLOS LOHNNYPWT
heavy GGSTSSGEYYWS EDDGMDV
J1-13 YIYYSGSTYYNPSLKE
light LGSHNRAS MOALQTPIT
RESOSLLESNGYNYLE
heavy GGSISSGDYYWS ADVDFWSGYFDY
Li1-14 YIYYSGSTYYNPELKS
1ight RASQGIRNDLG AASSLOS LOKNTY PWT 7




QQSYSTPRT heavy U1-48 GGSISSYYWS HIYTSGSTNYNPSLKS
EAIFGVGPYYYYGMDV light sequence not available heavy U 49
“%\%;t{(ﬂ'@gMH WINPNIGGTNCAQKFQG GGRYSSSWSYYYYGM
&SLLLSDGGTYLY EVSNRFS MQSMQLPIT heaﬁmpé?f”‘”mz

GGSVSSGGYYWS YIYYSGSTNYNPSLKS
heavy CGSVSSGGY YIS DCEDVITAMVDAFDT
¥YIYYSGSTNYNPSLKS
Ui-15
iight RASQSLEGNYLA GASSRAT OOYDRSELT
heavy GESISSGDYYWS ADYDFWSGYFDY
Li1-16 YIYYSGSTYYNPSLKS
light RASOGIRNDLG ABSSLOS LOHNSYPWT
heavy GGSISSGDYYWS ADYDEWSGYFDY
YIYYSGSTYYNSSLKS
Ui-17
light RASQGIRNDLG AXS5LOS LOKNSYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
Ji-i8 YIYYSOSTYYNPSLKS
light RASQGIRNDLG BASSLOS LOHNSYPWT
heavy GUSISSGDYYWS GDYDFWSGEFDY
131-18 YIYYSGSTYYNPSLKS
light sequence not available
neavy CGSISSGGYYWS .
YTYDSGSTYYNPSLKS |DOGODEYSYGYGYYYAM
1it-20 DV
light QASQDISNYLN VASNLET QOCDNLPLT
heavy GCSISSEDYYWS ADYDFWSGYFDY
U1-21 YIYYSGETYYNPSLKS
light RASQDIRNDLG AASRLOS LOHNSYEWT
heavy GGSISSGDYYWS ADYDFWEGYFDY
Li1-22 YIVYSGESTYYNPSLKS
iight RASQGIRNDLG AASSLON LOHNSYPWT
heavy CGSISSGDYYWS ADYDFWSGYFDY
YIYYSGSTYYNPSLKS
U4-23
light RASQGIRNDLG ARSSLOS LOHNSYPWT
heavy CGSISSEnYYWS ADYDFWNGYFDY
11-24 YIYYBGESTYYNESLKS
light RASQGIRNDLG ALSSLOS LOHNNYPWT
heavy GGSISSGOYYWS ADYDFWSGYFDY
U1-25 YIVYSGSTYYNPSLKS
1ight RASQGIRNDLG ARSSLON LOHNSYPWT
heavy GGEISSGDYYWS ADYDFWSGYFDF
U1-26 YIYYSGSTYYNPSLES
light ' RASQGIRNDLG BASSLOS LOHNGYPWT
heavy GGSISSCDYYWS ADYDFWSGYFDF
U1-27 YIYYSGSTYYNPSLKS
light RASQGIRNDLG RASSIOS LOHNGYPWT
heavy GGSISSGRYYWS ADYDFWSGYFDS
U1-28 YIYYSGSTYYNPSLKS :
light RASQGIRNDLG AASSLOS LOHNGYPWT
heavy GPTFNSYDMH
VINYDESNEYYADSVKS IDRLOTNGVCYEDYGMDV
U1-29
light QASODISHYLN DASNLET QHYDTLPLT
heavy GGSISSGDYYWS ADYDFWSGYFDY
1J1-30 YIYYSGTTYYNPSLKS
light RAGRGIRNDLG AABSLOS LOHNSYPWT




GGDSNYEDYYYYYGMDV light RASOSISIYLH aASSLQS QQSYTSPIT
heavy U1-51 GGSISSYYWS YIYYSGSTNYNPSLKS |
@g@g@@gewwwm DV light KSSQSVLYSSNNKNYLA WASTRES
YTTPLT heavy U2 GGSISSGGYYWS IYYSGSTYYNPSLKS /01632
GGTGTNYYYYYGMDV light RASOSVSSSY A GASSWAT QQYGSSPLT

neavy Leavy L11-55 GYTFTNYGIS DVODYSDYDYFDY
WISAYDGYRNYAQKLOG
Li1-31
light RASOSISSYLN BABZLOS COSYSTPIT
heavy GOSISSGDYYWS ADYDFWSGYFDY
Ut-az ) YTYYSGTTYYNPSLES
light RACQGIRNDLG AASSLOS LOHNSY PWT
heavy GGSISSGDYYWS ADYDFWSGHFDC
U1-33 YIVYSGSTYYNPSLKS =
light RASQGIRDDLG AESSLOS LOHHSYPWT
heavy GYTFTNYGLS DVODYGDYDYFDY
W1 SAYDGYRNYAQKLOG
L1-34
1light RASQSISSYLN AASSLOS DOSYSTPIT
heavy GFTFSDYYMS . ERYSCOYDLEDGFDI
YISSSCRNIYHADSVKG
Ug-35
light QASQDISNYLS DASNLET QCYDNEPCS
heavy CGSISSGYYYWS ADYDFWSGHFDY
YIYYSGTTYYNPSFKS
J1-36 _
1light RASQGIRNDLG RASSLOS LOHNSYPWT
heavy GYTFTSYGIS DPHDYSNYEAFDF
WISAYDGHTNYAQKLOG
Ui-37
1light RASQSISSYLN AASSLOS QOSYSTRPET
heavy GFSLSTSGVGVG RDEVRGFDY
LIYWNDDKRY SPSLES
Li1-38
1light KVSNWDS MQGAHNPIT
RESQSLVYSDGYTYLH
heavy GFTVSSNYMS GOWLDV
VIYSGGSTYYADSVED
139
light LGFHRAS ROALOTPLT
RESOSLLHSNGYNYLD
heavy GGSISSGGYYWS DRELELYYYYYGMDV
YIYSSGSTYYNPSLKS
Lif-40
1light LGSNRAS MOALQTPLT
RSSOSLLYSNGYRYLD
heavy GGESISSCGYYWS DRELEGYSNYYGVDV
YIVYSGSTYYNPSLKS
1J1-41
light RASCAISNYLN AASSLOS OONNSLPIT
heavy GYSFTSYWIG HENYGDYNY
IIYPGDSDTRYSPSFOG
Lt-42
light RASQSIRSYLN AASSLOS DOSNGSPLT
heavy GGSISSGEYYWS
YIYYSOSTYYNPSLRS DREREWDDYGDPQGMDV
1J1-43




GFTFSIYSMN ISSSSSTIYYADSVKG DRGDFDAFDI light
QASQDITNYLN DASNLET QQCENFPIT heavy U1-55A

Wg%ﬁ%%%gGYYWN YINYSGSTNYNPSLKS DRELELYYYY, '
il be same as U1-55 heavy 131455 will be same as Ul SS.ﬁth% bt

RSSQSLLYSNGYKYLD LGSNRAS MQALQTPIT heavy 111-57A will he
light same as 01-57 RASOSISSYLH AASSLOS QQSYSMPLT
heavy GYSFTSYWIG HENYGDYNY
TTWRLDSNTIYEPSIOG
1J1-44 |
light RASQSIRSYLN RASSLDS QOIISSPLT
heavy GYTFTSYDIN FGDLPYDYSYY EWFDP
WMNPHSGDTGYAQVFQG
Jt-45
light RASQSISSYLN RASSLOS QUSYSTPLT
heavy GDSVSSNSAAWN
RTYYRSKWYNDYAVSVK IDLYDFWSGYPYYYGMDV
1i1-46 5
light sequence not available
heavy GDSYSSNSARWN DYYGSGSFYYYYGMDY
RTYYRSKWYNDYAVSVK
Ut-47 g
tight RASQSISSYLN AASNLOS QQSYSTERT
heavy GGSISSYYWS EAIPGVEPYYYYGMDV
HIVTSGSTNYRPSLKS
U1i-48
light sequence not available
heavy GYTPTGYYMH
WINPNIGGTNCAQKFQG (GGRYSSSWEYYYYEMDY
1J1-49
light EYSNRFS MQSMQLPIT
KSSQSLLLSDGETYLY
heavy GGEVSSGEEYYWS
YIVYSGSTNYNPSLKS |GGDSNYEDYYYYYGMDV
H-50
light RASQSISIYLH ARSELOS QQSYTSPIT
heavy GOSISSYYWS
YIVYSGETNYNPSLKS IDESYYDSSCGYYLYYYAM
1J1-51 x4
light WASTRES QQYYTTPLT
KSSQSVLYSSNNKNYLA
heavy GGSISSGEYYWS GOTGETNYYYYYGMDV
NIYYSGSTYYNPSLKS
U1-52
light RASQSVESSYLA GASSWAT QOYGSSPLT
haavy GFTFSTYSMN DRGOFDAFDI
YISSSSSTIYYADSVEG
U1-53
light QASQDITNYLN DASNLET QQUCENFRIT
heavy GGSVSSEEYYWN DRELELYYYYYGMDV
YINYSGSTNYNPSLES
U1-55.1
light will be same as UL-55
heavy 111-55 will be same as ULl-55.1
light LGENRAS MOALQTPIT
RSSQSLLYSNGYKYLD
jheavy H1-57.1 will be same as Ui-57




WO 2007/077028PCT/ P2006/012632 -118- light .... LGSNRAS R
SQSLLYSNGYKYLD NQALQTPIT heavy U9-57 GGSVSSGGYYWN

| NYNPSLKS DRELELYYYYYGNDV light will b
S ght wi eas
u57.1 heavy U8 GFTFSSYG.MHMWYDGSNKYYADSVK%%FE Rt 012632

AARLD

YYYGM

V light RASQSIN

tight 4159 (

5GSFSG

YWS L snariveo

SYENGASGLOS

QRRSYBRPLT heavy

DRELELYYYYYGHMDY

heavy GRSVSSCEGY YW
YINYSGSTHYNPSLKS
Ui-57
light wiil be same as U1-57.1
heavy GPTFSSYGMH AARRLDYYYGMDV
VIWYDGSNKYYADSVKG
U1-58 '
light RASDSINSYLN GASGLDS DOSYSSPLT
heavy GESFSGYYWS DEKWTWY FDL
EINHSGSTNYNPSLKS
1i1-59
light WASTRES QOYYSTPRRT
RSSOSVLYSSSNENY LA
neavy GYVSISSGGYYWS DSESEYSS88NYGMDY
YIYYSGESTYYNPSLKS
. 1-61.1
light RASQTISSYLN AASSLLG QOSYSNPLT
heavy GVSISSGGYYWS DSESEYSSSSNYGMOV
YIVYSGETYYNPSLKS
161
light will be the same as Ul-61.1
heavy GY¥SFTSYWIG OMAGNYYYGMDV
IIYPGDSDTRYSFSFQG
1-62
light RABQSVISIYLA GASSRAT ROYGSSPLS




i0

EINHSGSTNYNPSLKS DKWTWYFDL light RSSQSVLYSSSNANY LA
WASTRES QQYYSTPRT heavy U1-61.1 GVSISSGGYYWS
YIYYSGSTYYNPSLKS DSESEYSSSSNYGMDV light RASQTISSYLN
AASSLIQC QQSYSNPLT heavy U1-61 G'SISSGGYYWS
YIYYSGSTYYNPSLKS DSESEYSSS$NYGMDV light will be the same as

U1-6 heavy U1-62 GYSFTSYWIG -

CLAIMS

1. An isolated binding protein that binds to HER¥3, comprising:

a heavy chain amino acid sequence selected from
the group consisting of SEQ 1D NOs: 42, 54 and 70;and a light chain amino
acid sequence selected from the group consisting of SEQ ID NOs: 44, 56 and

72.



10

15

20

IIYPGDSDTRYSPSFQG QMAGNYYYGMDYV light RASQSVISIYLA
GASSRAT QQYGSSPCS 119 CLAIMS 51.An isolated binding protein

that binds to HER-3, comprising: a heavy chain amino acid sequence
selected from the group consisting of SEQ ID NOs: 42, 54 and 70;and a

light chain amino acid sequence sele¢#&d from the group consisting of

SEQ ID NOs: 44,56 and 72. 10 120 2. The isolated binding

protein according to claim 1 comprising the heavy chain amino acid

sequence of SEQ ID NO:42 and the light chain 5amino acid sequence of
SEQ ID NO:44. The Boldtedsoiledéed; prutirig protaidiag ctardiagrial dainmpiising
com@ririagthe BpaxinpinicrMiBe acdsedwsnge of SEQIDNDiR4 chain
the ight chain.amippacl §E‘33‘?@?€c9f L2EQ ID NO:56. 10 4. The

isolated binding proteln according to Claim 1 comprising the heavy chain
amino acid sequence of SEQ ID NO:70 and the light chain amino acid
sequence of SEQ Dhal@ui2ietbbinting isoddtdu dtoddghgroteifamh dnyoohprising
Clgj [ b inis

oot ey S e g SO ER s PR At the gt e
argiine @ﬁ@laﬁﬁgﬂl@i whekdh [Ihédblifding of the binding protein to ~
HER-3 reduces HER-3- mediated signal 20transduction, 121 reduces
HER-3 phosphorylatlon reduces cell proliferation, or reduces cell

migration. 574The HtdfelRiRsURCHIBIEIAIBIAGCORARS taim -1s;omprising
whesehs g RIRGNG RhiBeindiag ReateiniodteRS Nereasasdhdie light chain

downregulation of HER-3.
aming acid sequence of SEQ 1D NO:72.

5. The isolated binding protein of any of Claims 1-4, wherein the

binding protein is directed against the extracellular domain of HER-3.

6. The isolated binding protein of any one of Claims 1-5, wherein
the binding of the binding protein to HER-3 reduces HER-3- mediated signal
transduction,
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8. The isolated binding protein of any one of Claims 1- 7 which is 10an
antibody. 9. The isolated binding protein of Claims 8, wherein the
antibody is a monoclonal antibody, a polyclonal antibody, a recombinant
antibody, a humanized antibody, a human antibody, a chimeric antibody, a
multispecific 15antibody, or an antibodlylfragment thereof. 10. The
isolated binding protein of Claim 9, wherein the antibody fragment is a Fab
fragment, a Fab' fragment, a F(ab')2 fragment, a Fv fragment, a diabody,
or d55{HERS cHalfrARtivsayIndidsneredices cell pmoliftratisolateddsindegcell
prcp;ﬁ'gﬂa@fo@,ny one of Claims 1-10, wherein said isolated binding protein is
of the IgGl-, IgG2-, IgG3- or IgG4- type. 12. The isolated
binding protein of any one of Claims 1- 122 11, wherein the binding

protein is couplethioigotabellimg AFlBrotein of any ohé-FREIFARESE wherein
bin‘gn%ﬁrotein of Claim 12, wherein the labelling 5group is a radioisotope
or 128 :

RHEIRIET DR pele RO AR ngiRasRedpe4lownregulation of
cheiliRitninescent group, a biotinyl group, or a predetermined polypeptide
epitope. 14. The isolated binding protein of any one of
Claims 1- 11, 10wherein the binding protein is coupled to an effector
group. 81 5 hehedisatatédnbindi pgopeoten afyClainol 4 lwiherdinthehich is
effgrgtgir},%%ga is a radioisotope or radionuclide, a toxin, or a therapeutic or
chemotherapeutic group. 15 16. The isolated binding protein of
Claim 15, wherein the therapeutic or chemotherapeutic group is selected
from the group;censisti lof istatin=P. e mycin,
maytansine S JoSiLS SO0 L ke AT LTS i Eftooy

métettiereeBmgairphdingdphotsnalfaatipeme efretaimbinanéantibody, a
18 dherislatsehibeeleic acimBoeswe RS Q'@%ﬁc"%ﬁfﬁéﬁ)}hg HH%Q%CMC

acid molecule is operably linked to a control sequence. 2

vetitPeh HisRF b et BrRoBSE HERRle of Claim 17. 20.

A vector comprising the nucleic acid molecule of of Claim 18. 3021. A host

cell transforme%v\ﬁlw the vector of Claim 19 or 20. _
10. The isolated binding protein of Cia;m 9, wherein the antibody

fragment is a Fab fragment, a Fab' fragment, a F(ab')2 fragment, a Fv

fragment, a diabody, or a single chain antibody molecule.

11. The isolated binding protein of any one of Claims 1- 10,
~ wherein said isolated binding protein is of the IgGI-, igG2-, IgG3- or IgG4-
type.

12. The isolated binding protein of any one of Claims 1-
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123 22. A process for preparing the isolated binding protein of any
one of Claims 1-16, comprising the step of isolating said binding protein
from a host cell 23. The process of Claim 22, wherein the host cell
is a mammalian cell, a plant cell, a fqu&l cell, or a prokaryotic cell.

24. A pharmaceutical composition comprising as an active agent 10at
least one isolated binding protein of any one of Claims 1-16, and a
pharmaceutically acceptable carrier, diluent or adjuvant. 25.
Thilcormpsaiftidheobictng PRGIDS fruhiehratishaitng 5o8mhe
composition of Claim 23 or 24 for diagnostic use. 27. Use of a
pharmaceutlcallé effective amount of a pharmaceutical composition of

Claim 24 or 25'A thBSzpiatadbiebraniiaieamneiifriite sirgen the labelling
preyenting 2 disrasaasseciaien m&:é@@%m&@@@&% né?'?@ﬁlzym atic

thereof. 28. The use of Claim 27, wherein the disease is a
hyBEPofreRRREHTTUBSSEe M9 UPha B oY GHaHP 287 AREFERiasENned
hypelrehteratiyetgigease is selected from the group consisting of breast
cancer, gastrointestinal cancer, pancreas cancer, prostate cancer, ovarian
cancer, stomach cancer, endometrial cancer, salivary gland cancer, lung
cancer kidney‘]c&aﬁ”dmEmmgctamﬁn,gcpdof@i@talfmmﬁetbf/mi@immem

nge F0testis c r, soft tissue sarcoma,
?necl?f:%qn%cr@% 5?1 l:‘%u@ eég?e%&r%g?e&eﬁ overdsPressing

cancers, and formation of tumor metastases. 124 30. The use of

Claim 28 or 29 tefa sald IURRIPIP RIS H3grre o RRASIAG WHicoor

increased HER-3 p osp orylation, 1Nt

hel&reimaiadioseioan ricredisaddictvig/ tokiplariarihsearsiuiie Sterminal

kinagen AlidraBRZ apsver PYK2. 31. A method for diagnosing a

disease associated with HER-3, comprising: (a) contacting a

sample with the binding protein of any one of Claims 101-13, under

conditions suitglert et BinGiAGRS SR TR RN IMEIER Heand (
& |dent|f)é bm%ﬁl}% of said blndlng protein to HER-3.

' %{'ﬁxﬁ%%'ﬁm@%@éﬁ%%dl%ﬂ%%awa@%s*smg
diséaaticheamicin3ufiseatirel R hefdalsim vdn wheyeinsaisland derivatives
h){gergrqllferatlve disease is selected from the group consisting of breast
cancer, gastromtestlnal cancer, pancreas cancer, prostate cancer, ovarian
cancer, 20 stdfiagh careed endeieaitial caneevisaticatjirglandgaciery protein

'“BQWSRE m Gancex, colon cancer, colorectal cancer, thyroid

cancer, blad ncer, glioma, melanoma, other HER-3 expressing or
overexpressing cancers, testis cancer, soft tissue sarcoma, head and

neck cancer, §d fealipey UL BEIAHRNESule of Claim 17, wherein the
nucleic acid molecule is operably linked to a control sequence.
19. A vector comprising the nucleic acid molecule of Claim 17.

20. A vector comprising the nucleic acid molecule of of Claim 18.

21. A host cell transformed with the vector of Claim 19 or 20,
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25 34. The method of Claim 31 or 32, wherein said
hyperproliferative disease is associated with increased HER-3
phosphorylation, increased HER-2/HER-3 heterodimerization or an
increased activity of PI3-kinase, c-jun-terminal kinase, AKT, ERK2 and/or

PYK2. 30 35. A kit comprisiné he isolated binding protein of any
one of Claims 1-15. 125 36. The kit of Claim 35, comprising a
further therapeutic agent. 37. The kit of Claim 36 wherein the

further therapetdic’agednassaiy aprimssiladtic sgeated binding38oie édtoofy
Claima 37 cuhersin e %&W@ﬁgﬁ BFIR A9 AU Bfn%{iwg %gg‘tg fn%¥rom

chemotherapeutic agent
a host cell

23. The process of Claim 22, wherein the host cell is a -

mammalian cell, a plant cell, a fungal cell, or a prokaryotic cell.

24. A pharmaceutical composition comprising as an active agent
at least one isolated binding protein of any one of Claims 1-16, and a

pharmaceutically acceptable carrier, diluent or adjuvant.
25. The composition of Claim 23 or 24 for therapeutic use.

26. The composition of Claim 23 or 24 for diagnostic use.

27. Use of a pharmaceutically effective amount of a
pharmaceutical composition of Claim 24 or 25 in the manufacture of a
- medicament for treating or preventing a disease associated with HER-3 in a

patient in need thereof.

28. The use of Claim 27, wherein the disease is a

hyperproliferative disease.

29. The use of Claim 28, wherein said hyperproliferative disease
is selected from the group consisting of breast cahcer, gasfrointestinai 'cancef,
pancreas cancer, prostate cancer, Qvarian cancér,.siomach cancer,
endometrial cancer, salivary gland céncer, lung cancer, kidney cancer, colon
cancer, colorectal cancer, thyroid cancer, biadder cancer, glioma, melanoma,
testis cancer, soft tissue sarcoma, head and neck cancer, other HER-3

expressing or overexpressing cancers, and formation of tumor metastases.
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30. The use of Claim 28 or 29, wherein said hyperproliferative
disease is associated with increased HER-3 phosphorylation, increased HER-
2/HER-3 heterodimerization or an increased activity of PI3-kinase, c-jun-
terminal kinase, AKT, ERK2 and/or PYK2.

31. A method for diagnosing a disease associated with HER-3,
comprising:
(a) contacting a sample with the binding protein of any one of Claims
1-13, under conditions suitable to allow binding of said binding protein fo
HER-3; and
( b) identifying binding of said binding protein to HER-3.

32. The method of Claim 31, Wherein the disease is a

hyperproliferative disease.

33. The method of Claim 32, wherein said hyperproliferative
disease is selected from the group consisting of breast cancer,
gastrointestinal cancer, pancreas cancer, prostate cancer, ovarian cancer,
stomach cancer, endometrial cancer, salivary gland cancer, lung cancer,
kidney cancer, colon cancer, colorectal cancer, thyroid cancer, bladder
cancer, glioma, melanoma, other HER-3 expressing or overexpressing
cancers, testis cancer, soft tissue sarcoma, head and neck cancer, and

formation of tumor metastases.

34. The method of Claim 31 or 32,_‘ wherein said
hyperpr_oﬁferafive disease is associated with increased HER-3
phosphorylation, increased HER-2/HER-3 heterodimerization or an increased
activity of PI3-kinase, c-jun-terminal kinase, AKT, ERK2 and/or PYK2.

35. A kit comprising the isolated binding préatein of any one of
Claims 1-15. '
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36. The kit of Claim 35, comprising a further therapeutic agent.

37. The kit of Claim 36 wherein the further therapeutic agent is

an antineoplastic agent.

38. The kit of Claim 37, wherein the anti-neoplastic agent is an
anti-tumor antibody or a chemotherapeutic agent.



