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30 provide improved immunotherapies that effectively inhibit ErbB3 signaling, and can be
used to treat and diagnose a variety of cancers.

Summary of the Invention

The present invention provides a novel class of monoclonal antibodies which
35 binds to the ErbB3 receptor and inhibits various ErbB3 functions. For example, the
antibodies described herein are capable of binding to ErbB3 and inhibiting EGF-like
ligand mediated phosphorylation of the receptor. As described herein, EGF-like ligands
include EGF, TGF-a, betacellulin, heparin-binding epidermal growth factor, biregulin
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and anphiregulin, which bind to EGFR and i nduce dinerization of EGR
with ErbB3. This dinerization, in turn, causes phosphoryl ation of
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The variable heavy and light chain regions of the antibodies or antigen binding
portions thereof typically include one or more complementarity determining regions
(CDRs). These include one or more CDR1, CDR2, and CDR3 regions. Accordingly,

35 other particular antibodies and antigen binding portions thereof of the present invention
include one or more CDR sequences selected from a heavy chain variable region CDR1
comprising SEQ ID NO:7; a heavy chain variable region CDR2 comprising SEQ ID
NO:8; a heavy chain variable region CDR3 comprising SEQ ID NO:9; a light chain
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vari abl e region CDRL conprising SEQ ID NO 10; a light chain variable
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30 variable region CDR2 comprising SEQ ID NO:49; a light chain variable region CDR3
comprising SEQ ID NO:50; and combinations thereof.
The antibodies and antigen binding portions thereof may also comprise one or
more CDRs which are at least 80% (e.g., 85%, 90%, 95%, 96%, 97%, 98% or 99%)
identical to any of the aforementioned CDRs, or combinations of CDRs.
35 In one embodiment, the antibodies and antibody portions thereof are fully human
(i.e., contains human CDR and framework sequences). Particular human antibodies of

the present invention include those having a heavy chain variable region that is from a



Al so enconpassed by the present invention are nonocl onal anti bodies
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bound by any of the 5 anti bodies or portions thereof described herein
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a light chain variable region comprising a nucleotide sequence which is at least 80%

30 (e.g., 85%, 90%, 95%, 96%, 97%, 98% or 99%) identical to, or which hybridizes under
high stringency conditions to, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID
NO:36, or SEQ ID NO:38; or combinations of such heavy and light variable regions.

The present invention further provides transgenic non-human mammals,
hybridomas, and transgenic plants that express and/or produce the antibodies and

35 antigen binding portions described herein.

Also provided by the invention are kits comprising one or more isolated
monoclonal antibodies or antigen binding portions thereof described herein and,



optionally, instructions for use in treating or diagnhosing a disease
associated wth ErbB3 dependent signaling, such as cancers.
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Other features and advantages of the invention will be apparent from the
following detailed description, and from the claims.
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Brief Description of the Drawings
Figures 1A and 1B are bar graphs depicting the binding of various anti-ErbB3
antibody candidates (Fabs, referred to as Abs herein) to ErbB3 expressed on MALME-
3M melanoma cells using a goat anti-human Alexa 647 secondary antibody.
30 Figures 2A-2D are graphs depicting the Kp values of various anti-ErbB3
antibody candidates. Figures 2A and 2B are graphs depicting the Kp value of Antibody
# 6 (referred to as Ab #6) and Antibody # 3 (referred to as Ab #3), respectively, as
measured using surface plasmon resonance (SPR) technology. Figures 2C and 2D are
graphs depicting the Kp values of Ab #6 and Ab #3, respectively, as measured using a
35 cell binding assay using MALME-3M melanoma cells.
Figure 3 is a graph depicting the binding specificity of an anti-ErbB3 antibody
(Ab #6) to ErbB3 using ELISA. EGFR, BSA and TGF-o were used as controls.



anti body candi dates. Figures 2A and 2B are graphs depicting the KD
value of Antibody # 6 (referred to as Ab #6) and Anti body # 3
(referred to as Ab #3), respectively, as neasured using surface
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i nhibit ErbB3. a DRr xenografts in vivo.
Figures 13A- é'rggﬂparu\é ﬁgAg%Bq ?lﬁ the ability of an anti-ErbB3

ant i body20( Ab #6) Flgbren mrs Bibar gr@phdmwtmg.the anlitylof pe gutiEnb B aitibodyl (Ab #6)
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depicting the abi:l I te¥ lgA-ﬁrb ?rgtglra_pﬁs erlctlng tfle ﬁ)%ty%%gn anti-ErbB3 antibody (Ab
#6) to inhibit betacellulin and heregulin-mediated phosphorylation of EtbB3 in ADRr
cells.
25 Figures 14A-14B are graphs depicting the ability of an anti-ErbB3 antibody (Ab
#6 IgG2 isotype) to inhibit ErbB3 phosphorylation in ovarian tumor cell lines OVCAR 5
and OVCAR 8.
Figures 15A-15C are graphs depicting the ability of betacellulin (BTC) to bind
ErbB1 as shown by a lack of binding to ErbB1 negative MALME-3M cells (Figure
30 17A); binding to ErbB1 positive ADRr cells at concentrations of 10 nM (Figure 17B)
and 200 nM (Figure 17B), respectively, and the inhibition of such binding by Erbitux.
Figures 16A-16B are graphs depicting the ability of an anti-ErbB3 antibody (Ab
#6 1gG2 isotype) to inhibit heregulin-mediated signaling in MALME-3M cells. Figure
16A depicts the ability of the Ab #6 to inhibit heregulin-mediated phosphorylation of
35 ErbB3 in MALME-3M cells and 16B depicts the ability of Ab #6 to inhibit
phosphorylation of AKT in MALME-3M celis.
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Figure 25 is a graph showing the effect of Ab #6 on cell migration.

Figures 26A-C are graphs showing (A} inhibition of spheroid growth in AdrR
25 cells, (B) inhibition of HRG induced spheroid growth in AdrR, and (C) inhibition of
HRG induced spheroid growth in Du145 cells,
Figures 27 A and B are graphs showing the effect of Ab #6 on (A) HRG and (B)
BTC binding to AdrR celis.
Figure 28 is a graph showing the effect of Ab #6 on HGF induced ErbB3
30 phosphorylation.
Figures 29 A and B show the effect of Ab #6 on phosphorylation of (A) pErbB1
and pErbB3 and (B) HRG induced ErbB2/3 complex formation.
Figure 30 is a graph showing Ab #6 binds amino acid residues 20-202 of ErbB3.

35 Detailed Description of the Invention
In order that the present invention may be more readily understood, certain terms
are first defined. Additional definitions are set forth throughout the detailed description.
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epitope Jocated on domain I of ErbB3, e.g., an epitope which involves or spans residues

25 20-202 of the amino acid sequence of ErbB3.

The term “inhibition” as used herein, refers to any statistically significant
decrease in biological activity, including full blocking of the activity. For example,
“mhibition” can refer to a decrease of about 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, or 100% in biological activity.

30 Accordingly, the phrase “inhibition of EGF-like ligand mediated phosphorylation
of ErtbB3,” as used herein, refers to the ability of an antibody or antigen binding portion
to statistically significantly decrease the phosphorylation of ErbB3 induced by an EGF-
like ligand, relative to the phosphorylation in an untreated (control) cell. The cell which
expresses ErbB3 can be a naturally occurring cell or cell line or can be recombinantly

35 produced by introducing nucleic acid encoding ErbB3 into a host cell. In one
embodiment, the antibody or antigen binding portion thereof inhibits EGF-like ligand
mediated phosphorylation of ErbB3 by at least 10%, or at least 20%, or at least 30%, or
at least 40%, or at least 50%, or at least 60%, or at least 70%, or at least 80%, or at least
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enbodi nents, exhibit one or nore of the follow ng additional
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35 surfaces of cells and/or internalization of the ErbB3 receptor in the absence and the
presence of an antibody or antigen-binding portion thereof can be readily measured
using art recognized techniques, such as those described in Horst ef al., supra and in the
examples herein.
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at | east .Qr _at . . or, at | ea r
2005 rol at i tflcafth sefRRbor i derele FEOFaREMIGNRa Rl BbmfiiE ko] feafile o
t he absence thsf VEGE segretianod yheoabsenveiod e aptibetiyndn poe einbedimant; thefVEGF

(control)s Fheetlod\taTeRbxfreBE 1¥BB3 Fe. 2 Uk bAKRS cdlf) nfe§/ble HetRAYe@ by at least
internalizatjiogn of the ErbB3 receptor in the agbSence apnd the presence
of an anti big%ﬁ'iatéﬁ’ﬁ ﬁ»%i%i??ﬁﬁ%r"f P‘gﬁasf %%%e?ﬁati“éﬁaﬂ’@’r"ééﬁkﬂ 0%, or
measur ed uskelgasa70% ecadensz@idst @rci s 96%,, os UdHYe adet Hrselldaseontactdd with
Hor st et al . . L. . .

“Unhi bi ti on RtRedy f?@%}‘%{ﬁ %ﬁ‘%Sg f@@?@%ﬁ*’%‘?’&'& Pﬁaseﬁ‘#ﬁ‘é%%“@%sﬁﬂi%%eme
herei n, ref ¥EGK sgcretian giwpsured inghe absengeraf peppntibpdvier atigeneindBE partieg
portion tohegtedof (GonE&bB! VEGIfdctefios caibd st uying @Aré@pRizdEfchniques, such
secretion of tgloce‘!ll r.xegr %ssi ng ErbB3 relative to the VEG- secretion
in the absefta®¥t “¢tHE r?t.feb%_d_y. I n one enbodi nent, the VEGF 5
secretion of a c®h¢ phmgn detdbiign Bf HB3nigratign of celly gnpressingIEibB 3 Teag ulel

decreased byerdin te#@S to the ¥biliy offdn dnfiBSdy critanfEer@bintifa pbrtdd ther&df 181t

| east 40% or._.a ]:least.f.SofV %:: at | east 60%,. or at |eéast ﬁgg/q or. at

| east 80% SRtistcalLSERIGRIY dspresessds AREATY Al preng BB elativalor
t he ant i Bodtheanigeation g€ thelziel dh thg apsmte ofthe hatitedfy. & odehembprdéimeantthe

I nventi on, 1 t ret §H&E | SO%E

the anti bodh?%l?ﬁ%ﬁ/nﬁ%%r? e%ﬁ rr? I n Egrggtgé%’;ﬁ%rlb t 3?‘92&3}(%0%%%8%3. Ei—l&f
secretion cAProp®r atdeast Yo, nizhlsast 307 e gideast 20 o1 A Ifrehnd<e, o8 atclprsh §0%, or
t Posel Flescr httledkt MeYopomat least 80%, Wrat [ehst @6, of mv“x?iwﬁlb@me&felli fre contacted Wah
of cells ex r . ' t.o 1 | )0t

an anti body&(rgfaﬁgirjl n%i%ﬁ%?‘ﬁ%?gg&g%?ﬁegé@% R{ehr% g‘%‘c’grtlto'g‘éet?gg ?’3?_]:"’ lé}’ﬁ %y{;%h
si gni f i &&nt myeratien measaredre the absence of thefantbady) ar aptigandiedipg pertipmthereof
rel ative to(chatrél)eCBll eHigraiiONcAf bel Raye@hding frt td18pmbEREIhiqfes, 6h as those
ant i body. Iﬁ Qn eéiel?nbOd' ment, the mgration of a cell expressing ErbB3
(e.g., a ca O& eelrsm‘ma. be decreased by at |east 10% or at |east
20% or at | east ThOphraseinkibitionof sphessid growsh of edls exFeskingdirbB3,” lag nsed

60% or at h&am!refQ¥to MBE aBility SomlanfifSay d}ran%htiée%aﬁhdigg%’emfah tHPvhen
t he cel I2§ are.cor}gcteg w th the aBtl body or anbl en |n€¢b§3 ortion
t her eof of TAUSHDEHERTIFAR deprgase the pugraien of ¢ celljerpistsing irelgtive to
nmeasur ed i nthemsigabor nftheatll ihthe abtenboofithe antiboty. ghrodeientbodingnarthe on

t her eof (copttal ] j l.zed
t echni ques, Hl%%g‘lﬁaﬁa% t eg§egb I%“(Easgl}:% ?{)beEga(Eé? gicﬁt&&%% [b@h%%ﬁﬁ{egsscg%g'% IFat
"i nhi bi t i on1Qk, Aihdsash 297080t Kas P O%ePr 4 lRastPQaaray lepst 5%, or atdeast 6OPs, or
herein, r ﬁf &rls?st mo%];g ab akt 8096, @ lalﬁl&as@. po%pfeﬂwws lwaen e lckleite bd#{tﬁt'ttétgwith
pOI‘tIOI’l eneor.. .t o statl,stl.ca . S nl_1.1 nt ecrease t.he

PCor ot o opEnitey s ol S 2ponin® PR FbE BB PN eINGRRPS o Besp e
cel | in themagssiancmesshrediie therabbinsd pf the puidhly oribuiigemdinding pagtion theeeof on
of a cell expreslyi oel HiRkod Gnbeast CRRRS arf Rlcbgni Pt BfiGHRE sBAS RO
at | east 104; ordgi I.eaﬁl 20%, ot gty,le‘as 309 ‘ﬁr At least 40% ag)r
at | east 508EcRedfiersinalhe (5w, agbody” predmmunggipbin, oas ysed Etergmzeably
at | east 9ORéreins intMA8s whee antitedixelahd amy antigem badingdraghieht G@., thrigen-
ant i body0ry.; ' . bhi-ndi ' reaf ' Lon,
ol et vy oo BB BRI PR et Wbt RS Bnfilody "B BRARS A p DT RLAY.
anti gen bi ndDridaiss eed byp lighs (ebehajns aeter-estnpectaskby digplfide bonsls. Faeh kravy
assayed usi gairt¥slcomPASANYTaEat-PEMARN GHiRBle rEsi6R (BSrevhasEhefas 68 VPshd a

heavy chain constant region. The heavy chain constant region is comprised of three
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domai ns, CHl, CH2 and CH3. Each light chain is conprised of a |ight
chain variable region (abbreviated herein as VI) and a light chain
constant region. The light chain constant region is conprised of one
dormain, CL. The VH and VI, regions can be further subdivided into

regi ons of hypervarlab terme enmentarify determ ning
regions 5 (EGPR§IDS,(H r@%%ﬁ q’r’é@l Srfempzised ‘Hfg?’égkéﬁ%léﬂé%‘ﬂ’le

t er med t(‘jr ?nmgﬁuﬂablagvmm hefeld) as ¥r)cdnd WHightehaMl conbtantaegipas FHe Gghttchiige
CDRs an o]

¢ ho ol | Sy tel # tafnscpRbRE i, G PE: nf B b it
vari abl e regut@ln@d@r mtqw@gneaoﬁhmafarlﬂ@hty, termechepmopiementarity dstenaining regions
domai n t hat ((ElDR?Hﬁt@isﬁex’éédﬁxtﬁPe 'tEhQ@re J&t@ c@ﬁH&ﬁteﬁnterm&Qﬁ&ﬁéw@ffk rb4l6ns
ant i bodi es ?‘"{ the ndi n é‘gﬁ% % Piﬁgn%# t 0 host

ti ssues or ‘?@0’9&95?68 thee& fo an WPhpmIno-
(e.g., eff ewrmmused tarysomt&rminas fnthsfolbmqgmdelt KR, @R, FRReCDRAsERE,al
conpl enent |

antl bodi es# é%@%{?}%ﬁl Peg gﬁij‘lb a'inﬁ% W&gﬁistfstcﬁg:?igf@#ﬂggt erm
"anti gen- bi amws %mt\%@ﬁts vmhfmn gen- t;F}woe ?ntmmswf thhaqtivedigs M3y
portion"lo, asdidsate bﬁﬂﬁigruftmee:fuﬁﬁ@otgﬁaban@toqtosﬂ@srseesfcrr&@cne;rst ﬁcmﬁmgrvanous

ant i body that Sfetal n en
(o o L bt e ol sRkun . e SBEGRIO R 8| Rl AT CAD "
an anti body¢ ssmbeoxp@lpmgmrﬁwemy Emalghma@lbgdleaofﬁhbumteeh@ mcmdcu body
Exanpl es of aﬁtib%le&tﬂl Braag mTBNdny &ﬂgéﬁlﬂiﬁ%gaoﬂtohbtﬂéréo?e term"antigen-

bi ndi t 2antib
onovaeht | aqrEHt 8 “aepduint SriERotob Suketd ot SRSt ns:

(i) a HAeabpatibn’ggasassed herein, vedtre bt oreraxgmere fragmwenss bEamantibady Habretain the
fragnents | mhﬁq Q%fec?ﬁéiﬂ?%h&d t@%n%ﬁé&&?t Erii$3) hmw; bE@lﬂéh‘B%t kithd @

Pd f t t
cons.r ?? .”ﬁS ac(f: ?g@ﬁ- lggg%lgeﬂw &&ﬁ&tlﬁ%@cﬂan ke QP[%@’F'&I e datwrﬁa&meaﬁ %tﬁtﬁﬂ?}g%gth
(?/) ?1338) | mtibody. nﬁxe\ﬂxplamzllfwhdldgfragmsnts ¢ncompassdd\ovithiregeestin ‘AAgad- et

a P»

(vii) a d%%m%ﬁ’oggb#s f@?‘é a%%%y\fg“a%n%@fﬁgﬂ%gﬁﬁéa%{ogﬁzra\tfkhtq%%ﬁteﬂt

i sol at edOcofpasistiametiie Ky, Ya: SkandCRY dosyinsin(1) eriteb \ariragment, # bivalent
conbi natio nfr@éméﬂw@oﬁhpnﬁﬁg ewo 58 fib@flert kel aistidetiidge Iﬂﬁthb)hu@@ region;

oi ned by a tic linker. | t hou
L The B ff aé s et iiiing St 0 AR Cr Sy e PBhiioe
can be j oi nefk eb’&lan@vme@mﬂmsrﬁrﬂtsmmﬁmaﬂta}m@ (0 katAtcincludiog VH had
enabl es 30 vnedatdaqlsb‘?l)r@ai&b &% ﬁeﬁt‘(‘?\@ﬂr@eﬁlqtlgw) Neirers4il Ns 425 4d), \bﬁi@h VI,

R XA AT e R

and Hust on @t isalated LOBP)enntrity Naeﬂmmmg aepiBaC IS ord ) asofibthatiBB 3] two or
Such si ngl emﬁ%h&a@&@ﬂ%&%ﬁﬁ xé&llg'% ?61?&1‘1!# Qﬂﬂlﬂte? GRRB2 S5 % ermore,

within the term "antigen-b orti These

ant i body fr dlgough theqpa destamSﬁé&l fragmegt, OGARE ni{H. 8regod @%&mwa@ém
known to thgses,whéyhcanhieljdined) ubing rédoinbintmetheds, big¥pmnhéticlitkes tHab@iablés

for Ut Lot yukfh g RATE, IRADRI 83080 1A%h A0 BRENESeqices pair to o

|
Ant i gen- b| n%]e ME76As ¢an uce rec
t echni ques, MEROYH g“bﬂém@m&ﬁ ékI@Mn(ﬂﬂémgl%ﬂha@I weky); B eightBird ef al. (1988)

i mrunogl obukdife 242, 423-426; and Huston ef al. (1988) Proc. Natl. Acad. Sci. USA 85, 5879-
5883). Such single chain antibodies are also intended to be encompassed within the

term “antigen-binding portion” of an antibody. These antibody fragments are obtained

35 using conventional techniques known to those with skill in the art, and the fragments are
screened for utility in the same manner as are intact antibodies. Antigen-binding
portions can be produced by recombinant DNA techniques, or by enzymatic or chemical
cleavage of intact immunoglobulins.
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The term "nonocl onal anti body” as used herein refers to an anti body
obtai ned froma popul ati on of substantially honogeneous anti bodi es,
i.e., the individual antibodies conprising the popul ation are

i dentical except for possible naturally occurring nmutations that may
be present in mnpor ampunts. Mnocl onal antibodies are 5 highly
specific, being &hetesnémopealpnal antibagyn as wsed hieteensfess tojanantibody obtained

Fur t her nor efroina ﬁd}ﬂlatlaﬁbfidbsﬁﬁﬂad@f'ﬁd hedu @htitoldRRale), thé1indhadhal

h d
e o af 1 RUPRHE Bl i eoPatiy %fséisﬂ g Bebb-aodiepslhfis ol
i s direct edoesyaiingsmutaticrisibdtanayciecpradentintmipor ath@ingn t¥graclonkbansibbdies bire
anti bodi gs Iﬁ%ﬁlﬁecﬁﬁ@%fn@%ﬂééﬂeﬂggﬁﬂéf a%ideld £if grﬂ!: §f?éj F&&@%&H%%ﬁrast to

t hose descr or 10 éxa

as descri beaofmf;ﬂtv&m lyetéaﬁ meti@ﬁmaia{ﬂt@ns hmca “E‘r ﬁ!ieet
ani mal , as amibodiebdiledisd agatist differgnt detefpsrmte(efitopek)y Bindrmonoelonal antibody

1994 Nat
(1994 Nt uicidd i) siighy dbrethindk PG Bl af‘l% oA EbOTE can be
u3| ng the tBIRWPY USRS arssart fosegnized teshpiqueeadiose @mb,qdd@rm@suwas for

(Niltgg&)e 1?22@@%1?5%& l(:rl&ﬂ:tlé rg@igﬂd “&rd@?rﬂfgd 8Y Kohler bbd/. @9@5)Nat§%22§@49§97

. nocl.ona nti,no Cl U HEFIC a (0]

oo S NRRaek R Rl WBOKhER 16 M pEDITEE L1 A Pt podhy e
recombi nant BEB(E#HAESE R SOX necomtbrimant Débbm;thodn(seamg Hééiyl,’a't Nef481,36Y), or
ant i bodi s 4l pidige a iRy 1iBthricE YhE ARAChntfuE AU RN ih B @,Ea%gﬂ@mackson

(g am 055 Nt 588 b€ LTS LoPSs ko A e %535 oo
i mmunogl1é6buMonogemat antitedies indhudeathimeniaamibdibg) humag emtéoiies and humanized
hybri doma p&ﬁﬁégfegaﬁ %féécﬂ%%tmhx%ilgb dé%ﬁh%ﬁmh&ﬂgx%ﬁ@&dfrom a_host

cell transforne roma transfectomn,

(c) antibodies |§’3ﬂt§%dreﬁ?fﬁh$&“t@§€%’h§fﬁfs tOc?é‘HB‘P@%ﬁ"B?tiaé? PeeRtieody
library (e ¢kpressad)tbtet 0gisblararbyantdiisiaynt DR BEhss (A)4ntiBodibogSlated
display, gl dh Rt 608! £RL 8RB ke SURESARho L RRLA oF, 1 o0l aled

by any ot her nean i NVo e R i Famunogl o 7l i n gene

sequenc@8 (iemunoginbitin S¢ueainsehepen | tnhm lm@ermsh@rra IDridemg weepeesd.
(?UC hr gcﬁﬁb!hﬂﬁﬁbnﬁ(ﬂ)lahﬁﬁhcﬁﬁ, i§6xted ot dlgﬁclfst adl @a@ﬁ@m@&ﬂﬁ%@?&ss H{ﬁ%ﬁﬁ&dy,
erived from obulii n, sequences.. | n certain
enbodi ment o° S ot Lo SRR A ROT AP ainarh bl ctal
subj ect ed t@tibndwhlvmly (mgt,a;geﬁaemgshtanm anibedyt $equences) wsiag ipliageedjspda; esd
of the V1 aﬁﬁiaﬁﬂi}odfe@ﬁfe‘ﬁ&%dOéxp}aﬁ'edggre%ﬁﬁ%mbﬁ%tbyaaﬂ% 'oaﬁfihﬁzﬁnsat'hﬁt 1nvolve

sequenc derived fromand rel ated uman
and \t. ageqﬁ’g‘ﬁ’é‘&é’ uﬁl&g}ﬂ?ﬁ&? tBGPG Iy eREED ?’tg mkqmﬁﬁwoa@ﬂafﬁn& e)dde
gern i ne r eqhetDNAsedquenyesy Guch recombimant antibodiehinaghave viarishianagd odnstann”

or anti body, g%ﬁ:?ﬁén}ei? fokh ﬁxw&ﬁﬁgkﬁu% thh@é’c@béné’@?" cdfitiy} abl e

reglons deri roma tirs regl ons
derive fron§mbagdimeny hgwe‘cqre%lc egfomdinagt humanagibedios ffamsbedrlbjaﬁ@d O ViEo

can be COB s?ﬁuagé@dm aﬁ@fhuemt%rmh@o Bvid @a{iﬁ?m oeﬂﬁl\meﬁfdl WiOregfon® BT the

i Mmmuno ulln ne S S

e od 87 HokdmBIERT BRI a5 RELENL Bl bhifSlabti et BRF 18 0,y
ant i bodi es gmmim'gVuamﬂ &blsequeaegsomay not nebirally éxitt hwithirethe hamenventibaslyd

CDR r egi onsg Mng%kﬁﬁg,ﬁ,rv% human ger m | ne i mmnogl obulin sequences
as described, faor

xanpl e, by, Kabat et, at
Sequences of pr otlitRE FhIpeRE imRROglo umle? ﬁe? qnupwnos 0%11}31
Depar t nent @fantieadytiwhasa dadrdlhﬂmngﬁes ﬂeﬁ%ﬁoxfﬂlalﬁrﬂubédndsahd hoMOconstant

91 32425 FULLACHIRSort § s LB SILARORY:£800S Ill&ogloﬁﬁ&%to?%tlﬁo%@és U be

t he cons ant-region so S na
i mmunog| Obuq'qﬂhtﬂ!ﬁé?ﬂuﬁﬁ@é@nplﬂbé ghmmfzngrwwmgd flem lmumgbbuhregm sagments d

resi dues nofel@ipaRds difyediyp@iesger nl i ne i munogl obul i n sequences
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10 nmutation in vivo). However, the term "human anti body”, as used
herein, is not intended to include antibodies in which CDR sequences
derived fromthe gernmine of another mamralian species, such as a
nouse, have been grafted onto human framework sequences. The
humanant i body ca have t Ieast ne ore re amno acids pl a

W th an 18 an no The foim Dumat anitody” a5 Hipderoin, it JrONABRORHYIEHG S d
resi due whi dlvihg varidblerginte ih \bl;uch hethhhmﬁmgeasrﬂﬂanﬂemmmgmhmwrwad from

T t
Seauence. THAGE bbb EulIR AR SRR, 4 LRI X e,
human ger ni i(gfﬁ Kabatnghely (1980} fequencasiefrrateinsgf étmpmqlmmldnteeeﬁbé’@?k@mwn
L hfese r%ﬂTﬁ@mpﬁnﬁfem ¥ HdkA aﬁmﬁuﬁaﬁisee?deempumﬁﬁdﬂmegbmtﬁ tgl I
el OwW. rm Ll ogl obul I n umanl ze ant,l bo

Pt ors fo! npufiidornd HIRRL AR ay TR0 SOt anh reanin, b dBo iy P Eb e Ra
humani zed i dmuwﬂdgﬂ'amhummu gﬁ:mmne itbmdyogltiailin seqreencesatThie dastn entibodies may
huneni zed | wmde%mﬁt?mr&tag ei{&b%easgﬁhmﬁygﬁr% nqlml Zhlgﬂb@e G861 A ces

chai n" or "hunani zed anti gm a| n
i munogl obuf§-&- PPHHPICIREP ymdﬁerﬂrfé%rspwﬁmgqaswm f? Yj&q\py by somatic
chai n") 10ef atusation ianivdp Hemeiengheoterth I'iungdn @mbb@ﬂdals wsdd héreln] isthot irdended

gt Or DR oRRBhiRIREGHIN U (JRUAT B IS B e

i ncludes a varra ranework reglon tal TuTrén

i mrunogl obuMammaliag gpgirsdspch agla G@#ﬁﬂ baverhegn gtgﬂedep@rhnmﬁprfglmee@rbns
(CDRs) (e. gsequehcekeast one CDR pr eferably two CDRs, nore pr ef erably
t hree CDRs) subs i al I non n_i nmunogl obu

ant §body, and.  of bR dnbREEeBIRIE 2t PR Bar BIRICE S0 aefdsJhplpcedayih an
one con skSanammgicmestuep e, |aomcmhar®thﬁncmg1amine acgesidife whith ot elaided

and pr ef er apl yhel bR peRRS AR mUNSHIoBHEn ééﬁuéd’b‘% %ﬁga ik ﬂm\ﬁyanat@@man
The term "hynmani zed varlalerelﬂé%%]wl I"Ze i

vari abl e r e§PGHP BLIVERY REHIASJE H° GEFiretues ¥ hd’l’i“’ ?Otrpéﬁé’:}
t o a vari abhemaeggrattine iratmunegldhudie sequedes. | lakl prtficudarembodinieay ititeae

igggf Z%In?lalférbt cE;%@té‘aﬂ:LWﬁﬂ Wgéﬁ%la% Ebé‘{mdbst antfe%l’PI froma

erm ni ng regio
non- hune? i ranu nEB‘f 501" hypgpiz globulin” OTAhuﬁﬁ%‘B%afﬂbedY ‘defers to an
"bi function abmﬁﬁttgmm)a or atiady atra‘t irfchﬁlbﬁbt 1basbbwmaﬁ&m:&w AmhayE 8B e

different h C re Sigt €S
B: specific Elia{}rﬁél g %Hl Q eh%lt n’ﬂﬁ%l 6&%%@ L%"g%a"g* nﬂgr}%%l humanized
i ncl udi ng fmenpghbuﬂwtsbm ﬁadmmammmtrbgdmchmb(r ef,raé‘gmmlsed See,
e.g., Songsinvihidg 1&9ulhaq iaBeHAin” (oF SRiMaridddImnfnB 1ob@1mlﬁhcaby Zﬁam’ijlvéfe?s%an

Kost el t L | t, 14 4

osteln : mimﬁ'ig%gg‘@ Og SRR AT o b tEoh T ‘?ﬁ&‘w it Bt ver) devies an
i ncludes 5 bﬂrmblerrgglentﬂm ifchidepaviriabldBBuewatk iréEdn Rlb@ianmlly from a human

i nsuli n-1i kgn,gh@Widbulia GF 9% 1b13df( ﬁg@aﬁgﬂlmﬂt& RtRmifR hf’?ﬂﬁdl{s Re.g., at

bi specific ntlbo accaoy t prese |nvent|on In
bi ndi ng sit feast P&F%&wrﬁ% b3 TR SRR ipre prstesgbiion %Bﬁf)rﬁeﬁﬁtgnn y froma
bi speci fi c ami- hlhﬁﬂyxmmmidgdfbahmobmﬁbﬂg afd figtHep inchrdeBomnd: @gions (4. Oat

o st & EL%E.&.H Chtins Rt obiic ncoBYt b ol cdlb'ST gt sddiieReaply
any of the qoeaﬁerpitrgg@ns in the caﬁeo{smvméhaenh The tenmefhamsinizg weariable

anti body" i i@l (agd« ﬂdinarnﬁeamg&rbhm vahigble "r%]&gﬁﬂ"‘ﬁmﬂ%lzmw eEgRNi Sm
or plant pro | at.e ntlbo as

used her ei nvaru§ ‘%@% ééﬁta 5o Péfﬁ'a?gbq%/aegm tQ?ﬁ’F‘ﬂBéﬁ; A ARe meWOf region
subst anti al ttgbsﬂant@lycﬁ'omaIhemaamnmbmgldmhhzmmtgacxdyfahémplemanﬂaggm c

speci fi %lst'@&e nile redifhs 3& 9&@ tﬁfgﬁ éoggg@agﬁg@ﬁﬁ%a}qm@' nds

to ErbB3 is sy sta eeo antlbo i nd
anti gens ot ¥&iP%8Kan ErbB3). In addition, an isol at ed anti body is

typi cal ly subst aatbBpédifidr®ebFhncBibha ranﬁlaidyulisaern Arafieial Bbrid REiYdy having
two different heavy/light chain pairs and two different binding sites. Bispecific
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20As used herein, "isotype" refers to the antibody class (e.g., |gM
or 1gGl) that is encoded by heavy chain constant region genes. In one
enbodi nent, an anti body or antigen binding portion thereof is of an
i sotype selected from an IgCH an 1g&, an 1g03, an Ig&, an IgM an
IgAl, an 1gA2, an lIgAsec, an IgD, or an IgE antibody isotype. In some

embodi nent s antab%&en e arodaﬁﬁdi hmyﬂr@fy efifeethedsdpelnding ﬁglqgfofthﬁbndcg@ o5
i sotype. | nliakiagiof BaY Gaizieits S Sed el Boabavindi &:inidhhﬁﬂu, @b90)[Tin, E¥gNt 1 on

o TS | Ao s Koial 56 ORFEL L MRE S 1Y 10
ant i body chaa@eslar ebodiment], g bispenific asibodpaadrditgtoché presdng inyestizeiachdes
used her g Npjng 4 forveth Ez%B?EAH@IGFPin@(F«? in@uﬁﬂ"ﬁ‘k \A?r‘awpfaﬁtoﬁll%& E}fr% In

heavy chain 30 t t I.S ro uced en | Sot chin
place; the &MY "errf-'é“bé’ﬂ lfn?@lf'm%m aveRrdigde W@rﬁ@mt wﬁnélan ichades
first CH-gebidingwitds ﬁir(bbgh EibBA ahd CaMEN diintheeerhbddimititewetidpécific antibody

rear r anged }{Bﬂm@segﬁmdkn%%ﬁ% () érY%’BB %E& B9, n*aﬁfgns‘?t%?% ﬁ)g%%sﬁll% Oﬁf@a% EGFR,

cl assi cal or non-c

swit chi ng o&ewissY, tMUFebdip&AMz Car‘hz%mwe wé‘w mm@an@ameem,MFm
switch smuemmggg.@m b oggﬁs;@\pég tajg an 35 anti body

econbi mat | on bettdE M F Rt aiee jud ae i RPLG: e reoREPLL

Al t er nat i venemhumhmerganiain o \wlant hiodgcing sivhrnsnBbodyuch as
i ntertransgene aﬂﬁ*‘%la‘t&fﬂWhe&% RThieR@dd 18 '?efenaﬁ‘%ﬂg.nﬁtﬁ \§h1ch

may occur and effec e s sw t chi,ng use

the term"’ SWISP@H Q&gweef 0 @D@lss b%%dlﬁmnggtﬁlgéwewcrf@s%r@ gb%
for switish melamdmnnhmdmat sﬁeélﬁd\&llydﬁndi(tﬁ@fb’BSﬁQUlﬂMlallfl ¢ 6fdntipodiepthat
sw tch regi ﬁ% Rﬁﬁ aﬁti%e(n%%ther Iggdﬁ]!q&,ﬁgns% Eé{icann{)&g' gQn to

be del eted rlng |nat|o
region wll tYBt“BIé§Wtﬁﬁt1§mﬁéﬁ%@f§thﬂéﬁuﬁlﬁgﬁl@ﬁﬂ¥lcﬂné/@f shemiraly. e@%ﬁd t he

repl a;:errent exﬁbdtﬁmaﬁltoﬂtmin‘)éht(oﬂ gcombﬁnat&m ot ‘Bolated?ndndEbLaliakitiBdUies having

specific si c C

sgquence Wi {1?? gﬁgltgba ygé:g eé” p°P‘é‘°a i°CY %Qﬁbén‘?dJBr?ﬁ‘ﬁQ&&}?\@WEgﬁﬁmﬂn
"antige®0 is an éﬁwqdwe(@ﬂ,g isotype] rajere kanthe @otifw dyrelass (e.orIghbor Igfd) thatds

whi ch an ﬁgéﬂcb@éwb;oneaa%haﬁeomﬁ@kég%tmg&&g qtﬁohgﬁﬁnﬁ&fluﬂéhﬁgﬁanﬂﬂ%d\é

vari ous enbodi ne nt.1nvention, .an a en |

or a ErbB3- 7‘[} leen oéuoqlh rggé’él’)? PR (FPtYPe SSipded ﬁ‘é‘f‘hangﬁégra&l Ig t*H‘ t he

i nvention, WB&3anan igféh ahgMuamligAt; blB&AZ an IgAsthantigPpor asdgEapibodyr

ranti geni ¢ dgiyBe N\ enilBfthchud @ ofbn Ffoﬁ%l%ﬂt %H;@ﬁﬁ@ﬁ@e&tf&n‘{‘@%ﬁﬂ? o1

I mmunogl_gbu) 1 n” or_an y .specl’ t opes can
both fr cﬁﬂ%uﬁ&tﬁ%{mg’a %%‘PDH%‘H%&PVW[% thenyeatiga sy the IgG2
j uxtaposed bytypertiary 15 folding of a protein. Epitopes forned from

conti guous ami noAfﬁéeﬁ%Pe‘ic? sX%S?MtXmB?%%{?e?seB tﬁé‘Pﬁéﬁ%ﬁH&n s Phich ghe

denat uring sol ven are
typical |y |93, Frisatypes chamantiody CI@P@E@R fiemege égwlvsérw gne gfthe pthenfgeclasses.

t ylm1 g ally incl Udﬁ§u3’tﬁ HeR@s t“n&ls“ﬂtc{léi 1s&ype7’ refrs 13.thel Bot R%ﬂ; cla&?ofﬂeﬁvy &fain

or a I’IO n ue spatl nat

St on m DN o Bk Eedy bl i oA R PR hla2fsne CHEAEE eitoinacts 1

the art andﬂQﬂhwsdIEdesudeewmlgnhe fisoCHegeagmheediatelyalpwnstream from the
tall

crystal | ogr @aordi§l reairdhgBRNFD g@ﬂ! n'iéb@*}ﬁ%g/ &Hﬂg% Geeh%&gﬂg&iﬁ;s 1&‘3{%{1} or

e.g., Epitope ppIEG‘g Pr ot oc In ecul ar
66, G E. M¥glassic SOWH@%I} ing. Classjcabiseipospidungrasyrsbyse @ﬁpn
i nventi on a¢ventanihidiidi6ise hilaist bhdsivitdhesegaiite ol xﬂ)a/géde%ébdiﬁg gpi t ope

as the gt ' Q}?gb&\)? ﬁén—%pgslc% i3 y%te swil Clﬁl'i]gt 1'13%0 bccur%y, for Q}Ealmp?dlhggzoﬁor]g%%ls
recombination between human o, and human X', (5-associated deletion). Alternative
non-classical switching mechanisms, such as intertransgene and/or interchromosomal
recombination, among others, may occur and effectuate isotype switching,
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25 compete for binding to ErbB3, or bind epitopes which overlap with
epi topes bound by the anti bodi es described herein, i.e., an epitope
| ocated on domain | of ErbB3. Antibodies that recognize the sane

epi tope can be identified using routine techniques such as an

i munoassay, for exanp]e,. by show ng the abi|ity of one antibody t

bl ock the bi ndi nésdsedieseinethe serpy’ Beigh seguenceaFefers thosgyRRiA seqeenceSa

conpetitive réspﬂﬁhllﬂg fc&SsWh retdmbangiet.i Ai“vwitth Moﬁgseq&eﬂéett?ﬁlﬁﬁlﬂﬁﬂu sWitét

wh t t fi
b ndt ng of | Sedies WL LETHGRTLAHa] oPAE Sho SR ol PRI FuSRTBlydelipe pagton
Nurer ous t yp@gmbmatl@mrp@bi? Tsi“v@hbpmwi’gr%ma&]lﬁ b@rbsth\lshﬂ construcs xegiqul to:be
sol i d phase deiefef@hd He refidédnfint oéxﬁﬁ&h?teﬁl&%'{éjs 3 efcNPas BQL hsdndos!b@aﬁc site

direct or |%r ect enzyne | nhmunoassa EILAY, “sandw ch,.c ypg‘pa% |on
assay (see T [pcqupbingtio ai‘%@)"ﬁﬁ‘tfﬁ& % ina] SBe FEQYSALS VBY tbesol j d
phase.di recprddlombﬂmﬁamnuc conskhugtsee Kirkland et al ., (1986) 1 I rmunol

abeled bandvi Lﬂ%?‘?ﬁf%ﬂ?;éi%*@bﬁéf t%%ﬁ%’éb‘*&t’?%ﬁd% } ot
Labor at ory Rethedy or enlegndyindingpegtien thereof hmds. - Insegripys ﬁnwemmts th

| abel RIW Upte@@]tlnvl?ﬁﬁoﬂ abehtigeng e EMBIRIr a@rbBﬂ&B&aoiéc‘dw Th Q»(llar
25(1):7); sal ifrect biotin-avi é 3et aI (1990)
o ol ooy 17 EbSURRRER SRR b BibitioR et S shrE B EL L0 ((Tooh)
Scand | mmunol . 3ZThg®ym “Tpidpealor yqntlgemhdqﬂmasqufmm ¥ site arhan ansigeroto

purified an%ﬂﬁ%n(nﬁnﬁmogﬁbﬁlﬁi%r B SthClﬁCéﬁgl HifldsS ‘Hﬂu@ﬁ@s éﬁhb@%ﬂzﬁd both
bearing either of .these, Tﬁj‘?l abel ed 't est

| abel ed ref SPEHORUEHRYS A% sic?{m@ﬂ?f)‘g‘t‘qulslag’é“q ?’ﬂﬁ‘?sdgﬁaB?Feii gy ﬁ"éﬁ%"@ir ed
by det erli nfalding b€a aroteint Epitopea fierinel drondedntighdies aatho akidwart aypacatly

cell's in the.ap %@gmre thb@entaﬁﬁitn% 'sm%gg gﬁ%pé& \Aﬁltor?% tithded bﬁl ?&tl&‘?%ldlng

i nmunogl obul i n I.S ent I n exce rr&p
ant i body i saistEieally Ipst ostreaiment with depgturing soilyeptss pAéb‘FPF‘PEe |1Y|¢P°B#de%at
reference akasti3odys,t60728, G0N, 8t1BgB 0N Aiind eaag 1n5ﬂ:r5@.%sp5ﬁa-160%

60- 10 65% F&g%@f&)z ONFe%dg lof r?mgﬁ% agft%jn l,bn o? sr.TBnc]ude

"specific b specitica Are

"sel ect i%Pel gﬂcmg% in th@eﬂaﬁﬁqdﬁh@seé%scaﬁﬁd heseip. fsnr eaamﬁlg,ewam omtfa@gmhx psh
the [ eof , e>0<I b-ldbhérfs1oal§pﬁtﬁ:¢daﬁhiagnsi{cfrb§&h§ﬁg:ef GEe, @, go?Eﬁ:topawppa@tpra@B?@ fn t
epi tope an e no ross-reactivity
w th ot her % %f@“ﬁ%ﬁuéﬁ?{% sveiigk &Ap%jé b]%cg%%ogépr eferred
bi ndi ng i ncl udesAlspredéargpasiedrbythe plefént irvpntin are antdwdies g bindolg sab@Ryr
109M 1, or itpéﬁrugmﬁ‘%ltd’ﬂetah e MBI oﬁtfi@\fke&? lemtld?lr ?é eﬁtﬁﬁ'}b)ﬁes that

greater than 108 i ate ose

erre
set fortR hEBIee ﬁmir%tgqffﬁ%ﬂ@é&lﬁdﬁﬁgpwm‘f e g@ﬁeﬁ%ﬁes aand By
present i nvéletannbocbaﬂsdiescrmeéﬂleneuede bamefiitoge &fchted ioh omain Iuef Broli3.cat ed

as_a gaggioghnw%ésqyyrs gnfz g%%ﬁo%%&g bk %ﬁ@ﬁ%l q&.agAm%{lﬁ{ %Eﬁ’tﬁ%&’es

that "does Hsh aé%%mtm%qsw fqr@amp erttysséowgdm hitiyofioge antibody 29 blark |

not t appr eci &bb}hdbigufahethaﬂamrbd&)‘stdaﬂakg%t Qitige V. e & cﬁmpeﬁﬂivdmd@ﬁ as%gi e
rotel n eo IS a n one e

ret gen s nomitislb Bl ek PLBMRE iy oS SR O B myn SR Eectedt

appr eci abl yinbibitg spemﬁc 1En<ﬂ188 ofip Feferahas aptibodyi tola coomagi agtigén, caglt ds\ErbBAct

wi th ot her e
RISl Vﬁ?ﬁ&g%ﬁéﬁgﬁggﬁagaﬁa% 2600, BPBlnlRS sofRPG{

art-recogni eqt fpd WMWPY\% T‘g Pﬂiﬁer%‘ ect; Q%dlll‘h’fﬂ’hﬂlzym&

exanpl e, acmmmhdas}say EBoasalaich conpktitiorsassaydsey Stabiivpetli, (1988) bierdiing

assays., J%@%zg%oh%ﬁﬁasg ﬁ?gct rE';‘r’ortﬁq' eﬂnddl %{A @ée? A48 arki%s LET G53d)Y
/

t he di SSOCI at
ant i body- an{nrrgfew 7 8644x sl mhasqwéecahbelnd Wabﬁohﬁpbﬂﬁﬁﬁﬁw}amlﬂd an 30

antigen. | nsa@dicBRBAYI(SRHarlohghdAink QIR Hnridddib O € LRGPP ARRLEN ©B1d
Spring Harbor Press); solid phase direct label RIA using I-125 label (see Morel ef al.,
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a cell binding assay. In other enbodi ments, an anti body or antigen
bi ndi ng portion thereof binds an antigen (e.g., ErbB3) with an
affinity (KD) of approximately less than M such as approxi mately
|l ess than i08 M |e Mor 10'10 M or even Iovver when determ ned by
surface plasnon resonance chno o a Bl ACORE 3000

i nstrument &é?%%efw%ﬁé(1&%5311%911%55 ﬂsﬂé?mtnea%e ELA&Chenogisbals as
the |igand, (a9td) Mrﬁlb@ytl% 546); M@ﬂiﬁcﬁtaﬁblﬁ@ﬂlﬁr@d@@éhhm&htan (&990)&&7)61. J

that is at I fflnlt

2 non- speci fot JET1 pRaifsiin W8y ibbefe X ifufica 2utlEtaE

pr edet er i n@dbﬁ?r)thogemtma solid shifacs| o celly beagitg aither gthese, an unlatted testr m
"Kat " & uSBknbEbKIR, anu%lame%r}@fe@eﬂce uﬁﬁlfaﬁé 1&&1{&.*1@ ﬂ:’en{ﬁé RhpbapHiant

for the dissociat n of an, anti bod
Lol o, CrhEagit Bredmaning i ushe pERR tbp&?@ achrRl the
of an anti bpdgeme oﬁmelté‘stantmg@eﬂmhmd|1|ng;akbptlie|te:sn1m1kmm<@kfhuhmm pesent in

| nduces a1 GRRONSBuafl i d Gofibg afida) iredfl WLy BEP AN Dk aRC

is 50% of the maxim onse
response an@inding ef ageferense antlbodytoamm@g@anmﬂ@n@mt leagt| P55 2t 405p 60-
pattern"10 s 68%f 65g0%a®-13%6 opabter n of car bohydrate units that are

Coval ent 3 o | G0, 90| LSRRI bt et
used her ei nbudingg mnidedelmwaly ingsgomearethat an atnubmdyeorfaaUgert-hadmarporcbbpect
can be founghdrdbrNahibits appretialR¥ aWi§ fofa pmlw&%hg@n &repnefae/ %ﬁ&dﬁ

sequence th IS present in an or anl .sm cl.udi hg viruses

bo i ol at edoP ‘Fscﬂ?nt bt R GRS ALY é«fﬁeweh%&i Dﬁe@ﬁwes

i nt ent i olfal f@xppmciaﬁle’édr prgfered bmd:@eclhdds@mhmgwtﬂ@n nﬂ‘mxty of at least 10° 107,
nat ural I'y- ogguR % 08. or 101 M THE &‘{ reraﬁegiﬁaﬁrig ﬁl%féﬂﬂﬂ?ﬁgﬁ{eﬂﬁh 108 M

refers to a cdnfigufation_of "a in or r&y
i munogl obuPTeineTs Rrrferide r al \‘Fse{m@“% At thoge 556 Earth; hsrrararerodntgadadyto be
adj acent t owathid-the sdopd of thgPedsent ifivehtion Ahd & Preférted bindingliffigitpsseby i al |y

a conplete 1&Eed\£s’arg%%f gﬁi[ﬁ egplﬁ) tek%/ # éﬁ‘ Bc[ ﬁgﬁ RANGESerably 107 to 101 M-

I mmunogl obuli'n cogparls ont o
gernl i né .mege Pé@f?fﬁldﬁ(j@dtol J&,UM widn alﬁﬁ'@é}’ tiltﬂt fdeogs potepbibitsigifidanieetoss-
hept aner / nommrltwmeqw xﬁll%@?ﬁpremably binfNE ah BAAGsITAUE @@efty eengeah or
gernline coné ? s rein 'T refere cgto ﬁW
ref ers to tH& eég#fl QBN EE yél O FEMP S SRR RIS IRBY: P EHREN R
SO as to beamtngmdmah@ portiol theesof thabspecifically UindegriizhB3 w3l aprgediatriybind
"nucl ei c acigi E?UB@QH«%I@Gule Bt meaat Hgﬁiﬁbﬁlﬂy' rSadt %ﬁflﬁﬁ‘éﬂ ErsB h:l’b@écHQ@ ab\ion-

nol ecul a nmol ecul es. nuclheic agid | ecul

si ngl e- 2 aﬁ&@?yﬁren&cﬂmﬁgﬂ@ﬁ APRREE Ongtecybiading F3n ‘?esdea%meé' SETERgdR
DNA. Tieart-eqonpizesiohedns dbrrdwdrmnmngmcﬂ biralire; idctndinga fortexastiplegr ei n
in referenc ti body
portions ( eQ%CBFH\I/ \%’&&%@?@F ﬁ@ﬁﬂ%bﬁ%ﬂ&;g@%@g&‘ﬁég gpl ntended to
refer to a nucl ellee tgan dKapeebsaddersin, if intended o refes F‘é@? idfsod@tinpequidibrium
encodi ng t h&)[ﬁﬂaht Shyartigula hiibaiiyan?iged | iﬂbétac&foﬁ of E&Qﬂﬁltﬁﬂh%rantlbody for an

nucleot| uenges en di,es t

han & s, SR iRl ARt alifas e iten BiopiogericoRat] abftraine

acid in hunmhg present cnvention bmds an antlgen (e.g., ErbB3} with an affinity (Kp) of 50 nM or
better (i.e., or less) (e.g., 40 nM or 30 nM or 20 nM or 10 nM or less), as measured using

a surface plasmon resonance assay or a cell binding assay. In a particular embodiment,

s

an antibody or antigen binding portion thereof according to the present invention binds
35 ErbB3 with an affinity (Kp) of 8 nM or better (e.g., 7nM, 6 oM, 5 nM, 4 nM, 2 oM, 1.5
nM, 1.4 nM, 1.3 oM, 1nM or less), as measured by a surface plasmon resonance assay or
a cell binding assay. In other embodiments, an antibody or antigen binding portion
thereof binds an antigen (e.g., ErtbB3) with an affinity (Kp) of approximately less than
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The term "nodifying," or "nodification," as used herein, is intended
to refer to changing one or nore amno acids in the antibodies or
anti gen-bi nding portions thereof. The change can be produced by

addi ng, substituting or deleting an amino acid at one or nore

posi ti ons. la_géghan% can be tgir olduced us:ge{lﬂgdlé_pgﬁ\/\ﬂ ioe.l%ggi quesB@;uc‘gIF as
PCR 5 nut agéfeM.suchzsrappraxumppiely lpss thamdd I fYepx &) ORPHEN MG Wiren
?R antige [1_- Bbt@ﬂﬁjﬂg% Bpgdrgafa? plabéﬁbﬁeésohﬂﬁagsm)ngufﬂsiot@ it mslg_et)mf fopf ”

e invention, can be.nodifi.e er [ e..pbi pdi i.nity
of “the ant | BTG SiRaIGREB R ERP L5 B SreTv and b basbisedte ke apg)
pr gss _nt ![ _nvbim't'ii; mh;(gl{);ﬂetsrmimmbam@a \;/;;msaﬁmajt thakis atﬂf:sm t@gifold greater than
substi tutsi o ; - Iﬁa : n,
i.e., nucl eg% ?%gﬂgnd an?ﬁ%gdel%lﬁﬂl %cse%ﬁg%%de@% 1T %at%@ﬁ)éhé\?\h%tﬁhgo
not abr ogat Bredpisraingdipntigen or g gloselywelaisd gntigfRoded by the nucl eoti de
seguence or cont Therieng “Kae, aaviveed ieeeif, is aereiad ¢o re?fér Otlb h@ho’fflfa'teg@msb taht€for
Er bB3. Consgr.vall Vv:&.:am i [ tutd .hcl ude e substitution
of an am noﬂ%cﬁsﬁgﬁt‘%{ﬁog%{é%ﬁ%E}%"’rﬁ“&]‘ég@ﬁgﬁ C?Iﬁ%fe’é'ang cl a; s,dte
where a cl ass i sTheterme NG ephy IEistcndhs cmbentration ofar antibpdeor an
chai n_prigpesitigRs-bidtind pation HREIEALILIPMIOER AUSHPOIKS ek ir IPad P VPHO 8PMSin
proteins found in niltbihjlge, 35 {:I&lterm nagd, for exal?rgitlwe, by a standard
Bayhof f f r oHUAEYYCYURARGI Ral thF ag Ak 4sRoRTenkt - 1A Ve PR IORE dhepaximal
cl asses of wmspomseand thedaskdinehai ns have been categorized and i ncl ude:
pop. G, G o s erpinipyol HlstioR e bl as (Bt oF o Rtarac
) oni S bl i fEnialen ufrar-soue

p for 1ano incl ass resi due such as : n, or u, is a
conservative subgt i fce redi 0 t 1,N0-aci
residue in an anﬁnli %&%Bgﬁgﬁﬁp%§%rﬁflg %ﬁlesg %ﬁ%ﬁ{ﬁéﬂ?é@%@ég \(I)\A‘{P B rgtr}e(r) tﬁ_glrm
am no aci d faskthatian ehjestcamke Hupdinagye. Fapexasatle, apolygentidefoy pakynucleotide

H:JP| eot It de @Rdemeith iﬁﬁ&&nﬁﬁfﬁﬁfr iﬁﬁdﬁ!(ﬁnﬁﬂ@iﬁé&}\fﬁ&%ﬁt b isokRed'@bm a
el mnate antl gen nar n [ Wwel | s KNna .N e g See, e..4.

B umen | et TR B R B pno: DERCN RO e i e il aboratory
Pr ot ei n 2@ngis napyallyyo®Pings4 (1999); and Burks c/at Proc. Natl. Acad

SM USA 94:. 412- ffle/tefrh 9hirhnged” as uskd Delefd fE¥erO R Y ERARZEIMEE bYEnSR RBain
acid substitution'.refers é@qﬂiﬁﬁgﬁﬁb titution of an am.no .acid, jn one

]
class with Hrighchain mmyng efqin g . segient s pasifioned immediately
substi t ut i osdjadentte aAD,ord segroes id 4 conferntition emdddingeessdntisBy 4 tompletei Viver
such as Aspy; WBma{d Hspestiv@Y. @ fRarranged ixﬁbﬁﬁ&ﬁﬁdmﬁ%ﬂe ] I"EB @a!é;ﬁr?flgéentiﬂed by

enbodi nent, nutations (cgnServative or non-ctonservat]v ]
i ntroduded FRRIGHPY togesmlnaPNA; @ rpatrangest loges Wik haveableast gpe resemfined
codi ng sequkspeanerAoaimeshomolsmt eléménton nmut agenesi s, and the resulting

nodi fied anti Er ke ' n ki ndi GtEVity,
354 " consensus, soiL o it el by Re i Rl e o Adthefih b fefence
frequent |y tccYisegmept sefens do theicanligusationgeheseinitre ¥ segment if notir¢opmbined so

E\e/l alt ed seq&ﬁP%eStheﬁft ﬁymgaqewtmah@m&mml%ﬁenles tOfG anes

er| agsgesel | sc. i nhei r npny . In a fa . 0

pr ot ei n§g each pb% EBnYGFle ﬁghggﬁ?g s LS uéﬁ%%heém‘elsi‘%te’b‘gleﬁ%iméh’dﬁywhe
am no  aci dmoleceles andgRINBgvolerder ehtiioleiatcit hadlequiesmby bewsingletstrendedmwr | y .
If two am n&)\ﬁfé—ﬁf%n@&f:"dﬁtﬁngé?AbWisdeﬁﬂgﬁ{}%ﬂ&éd A her can be included

in the consensus_sequépnce. consensus_frapework" of an .
i munogl obul i n r ByedeEm ¢ isolgted myplsigocid elgre Anused dereiingpterrnce to nucleic
i mmunogl obuddids enesdisg ettibodies or antibody portions (e.g., Vi, Vi, CDR3) that bind to ErbB3,

35 is intended to refer to a nucleic acid molecule in which the nucleotide sequences
encoding the antibody or antibody portion are free of other nucleotide sequences
encoding antibodies that bind antigens other than ErbB3, which other sequences may
naturally flank the nucleic acid in human genomic DNA.
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5Simlarly, the consensus sequence for the CDRs of can be derived by
optimal alignnent of the CDR am no acid sequences of ErbB3

anti bodi es of the present I nvention. For nucleic acids, the term
"substantial honol ogy" indicates that two nucleic acids, or

desi gnat ed sequences thereof, when optimally aligned and conpar ed
are 10 identi cal Ibeierm “modityime; ﬁfemdéi%%@% des uSﬁfgbwﬁnongmsﬂded to refer to
del etions, thang tn | mb@mi:mm%d@tn {he antibidie’d @f hteen-bidditd portidds theesf

bout 90%t d { 98% to 99, 5% o
SNy emart My
segnents Wi mrmmsmoas ZEhe phaege mlbecpmdueedmmg kfiopartteadmiques dieh sRCR t o
Sequences. | Ehgphesls ob ek, ik 3P cREGERIAS BOMlbod A BERHdng
by the sequBfftey &II%L ﬁ%ﬂ%%ég? !@pf{ﬁp ﬁl?éﬁ‘f‘i%’%‘l‘ 5 ToQified doftereby
of positi Onmoﬂlfjtﬂ&)hlndl_agaﬁfgltymfdlemnbmﬂjrtortahﬁgembﬁlbﬁﬁg pf)rttgﬁplﬁe,re(ffmﬁiEt'HIB
pength of each 03fe plnf ihvBREsh 1% BRokPASAMEER e BRI TRId Bbl

of the two sequence arl son sequences termnatl on
of percent }ﬂdéﬁ’é?‘luyﬂ%épﬁ@@r@ﬂQ digof shajigeention, immuplsotidecandiainiahaeid

using a lwat mﬁeﬁdeqaddlﬁéa@@ﬁs Whith dasmﬂlﬂﬁsgatbﬁld biddidg ¥ th 4t ibb 8y &ﬁd@ged by
exanpl es bel,q ercer}lﬁ.@l de bet en tvvo cI eotid

sequences ¢ “B&""até‘! %ﬁﬂt‘fwg'a%%ﬂ n?) FY %%et“i? ¢ gphygen, fe.
sof t ware, uBitl3. eCdWSg&p@rm:imN@clduubshmmndmalugaphwsgbsghuttomfofm angifp acid

60, 70, or ﬁ%n@%ﬁs@b% Qﬁ‘%ﬁto%imm@iaﬂe cldss, @heréla chiss i@ Heﬁnedﬂéf‘coﬁﬁﬁ&f nt

25 identity between nuc tide qQqr amno a equences can al so
be det er mi nRRYSIFOFRRINIE é‘mé‘i“b't‘i?t? $idrhatn EYOPR}ES‘?%P%A laaﬁ SyRptifprip &iequengiss &%,
4: 11- 17(1598Byolopirsipritains fmed ih natarepas déterchined, forekenplk,| (5N pawigrdDuyhoff
(version 2. ﬁl queH é&&gguge%%ég o%i.?ﬁ}ﬂ\d?&lug}g dSlE(%Qﬁe?al cﬁas%%fla%&td side

penal ty of

i dentity betfweé ay GBI FRtFEORES dmé cElasg hCysy Qieﬁét Gﬁ%héfdlr RIPylag he
VN\Iﬁedlhegan gG@)W]ﬂ&CﬂI (439, My, Gl Gh), (G'ﬂﬁshéﬂ"{ﬂhﬂ%g,(ﬂ;@ﬁ @lass ar gy Lféth Wal,

i ch has ro Nt 0 r
uhich nes SSRD; LIFCRRPGPIR. H1L 7ob oy IR HER IR S0 PR
gap wei @8t B¥ resigue suph as Asn Gln, gr Gy, isgr copsermiativg shbstigitionndihgha peediated 2.
3, 4, t 5, or ncﬁ}e?stéb?amuﬁﬁ@aad eésidiieam@h mpgﬂm SEBOHS Breféthbly h@tﬁe@%ﬁﬂt
i nvention can further quer e
search agai ?t’?theﬁ aBrec acbcg'teé%}i% Bg m[tﬁe S5t CRR d M%EO%SI Og Eﬁt“i"%yt“g? pré ¢ d
sequences. 8oiph asidaooirevatvasulistityions mhmhdloumt elgminhte ahiigteAPindingl atBieAIST
programs ( VE{ehrol the &H (sef e? [Biithen lal. abrocﬁe]v? %Q)ﬂ 8%'187 8'995) Kobayashi

215: 403-10. B T nugl eq arches can

NBLAST og‘f"é’k] rotest & I%@éﬁ 375384 E’e"r?@i pod Hi‘gteb“ £rag PfM Hué‘l“@ggq'd@m
sequences h&hel2gd@g12%9)X he nucl ei ¢ acid nol ecul es of the invention.
score = 50, wor dl et “AAReSeRAES ol uiboliffiof ofied ¥R i Rion of
to the prot@%mﬁmaegmlege gasstwith ahazaing japid fropy agsihes |0hssg£?rpeerample

alignments ﬂ‘u@ﬁtltﬁtt@ﬂ)@ﬂhthAﬁOchﬁwmQ@ﬁﬁe YAt p elsHSidessuches Ubp,| Asaedhas
descri b§§ tschul et aL, (1997) Nucl ei ¢ Aci ds Res.
89?

25(17) 2. Wen utilizing BLAST and Gapped BLAST prograns, the
def aul t par amet epleroitivele i arsytlear einbedipreay martatiope (apnserddBiva ST nomrd

NBLAST) cancda€er¥s®4) can be introduced randomly along all or part of an anti-ErbB3 antibody
coding sequence, such as by saturation mutagenesis, and the resulting modified anti-

ErbB3 antibodies can be screened for binding activity.

35 A “consensus sequence” is a sequence formed from the most frequently
occurring amino acids {or nucleotides) in a family of related sequences (See e.g.,
Winnaker, From Genes to Clones (Verlagsgesellschaft, Weinheim, Germany 1987). In a
family of proteins, each position in the consensus sequence is occupied by the amino

-19-



The nucleic acids may be present in whole cells, in a cell |lysate, or
in a partially 10 purified or substantially pure form A nucleic acid
is "isolated" or "rendered substantially pure"” when purified away
from ot her cellular conponents or other contam nants, e.g., other
cellular nucleic acids or_proteins, by standard techni ques, including
al kal i ne/ SD8Ci CEgTHRH Iostdirguenhatithay Position Irfhe Famyila 15 Y aprmino agids perds
gel el ect r ophniliggicguenty, oithee tsn Meintluiebinthé CodsBiBuasdquerRe A Feonsensus

Ausubel , et » K t [ e r Biolo G eene
Publ i shi ng gﬁ%“gﬂ@ ey°%%‘§?‘§’éué%@‘% RS ‘%rfﬁaﬂ?%%g%ﬂ i o RN o
aci d conposimmynesleliulintseqysnesent i nvention, while often in a native
sequence 5 except Sfrﬁllarfj??ﬂiefcbﬁﬁnﬁxﬁ%&%deﬁ&é 7 tifd €BRs 8¢hnbRQetil &y optihiD

ith DNA, .. t . f tated,
ccor dance WATAGE aHes P Solf ke on bBY sty oLfeReRs . For

codi ng sequarvestyn. t hese nutations, may affect ami no aci d sequence as

desired. | t - i al.d .
ootV 1Pt Fothin (R0, SRUEPSSAART MORLEL, HalBIARRIEnicRe
sequences da¥dy. opdesignatessaqusnecsdbereelniyhen epfimallyerlignediand cpapared, are

i ndi cat &1 t RRhtieul SeiEtGiEGpriate hubRitite Mserbnycicldiiogs, s AMEADHIIEBO% of the
sequence). 25Th ' j

termoperably | "defers to a.nuclej Ccid. ,oo
sequence. pl BRAEidkE GAIBHE IR, shove BEF 05 B o preedity Abfef Bl ops
aci d sequente?9.560f heavpleotiddNA feomatisielyy wbstquem bemology exists tvdiey theeader
is oper abl y sdonip@dwiilhybhlizé Ghde? sB8¢iwRERbHERatidn dohditiSne X Pihe28@fleRRnfof
preprotein that rticCipates in the seCretion of the polypeptide; a
pr onot er ortbéﬁﬁé'gfger is operably linked to a coding sequence if it
af f ect s She t r an¥he pgrtend neafitytizen @A teogemreaess ina fimctiohothersuhberaif ng

B P 8 SRS b SRR EE 20

as to facilitate ran#s]a o] Y, . nmeans t hat
the DNA seqBeWians/teral gl pasiieasx 4PQ). taig igiecssount Hie number plgapn gad e o
Zecr et OL y | bagrof esdhingapgirbith nagibiol b2 ifitedticedifop bpgal diiguevetof tikyaancer s
0 not have c : . Lion, at
Conveni ont _FoapitEs PR LAHiltRon b BlddiFed ShaRfRRMAL R EEpRlent | IRGH, Boslen
synt het i29 ofWqisdueiceneanche ageripplished wying 4 plathematieal algogithm, s dessoberhindbe
Wi t h convenhémhmltinglex@inpks beldwhucl ei c acid is "operably Iinked" when

it is placed intq a functjonal relationship.wth anothe cleic,acid
sequence. For | noborerbitt BB nokiee rioaitledlidd soucBi At be Plpininge i
a codi ng sethedisR piogram inth¢ &E1G saftveare, nsing ar i HiSigaprne (CMP enatrixsawLeegape.
W th respecivefoflt $ANS6 40070, 0 308N kL Mn@fhYwSERHINC 853, 40P& 3P ke hlikad
means that the.DNA sequenceﬁ bei ng | i nked, are conti guoys nd,,vvcrj)er,e
necessary t BERY Reics B PRSPPI aF ABIIoGFICLSueTE A e defrarningd using
readi ng fr atie algeathns of E cMegars aghde Millap@ABIOS, Hilnkied1980)) whick dad heeh
t he sequenc f i AM : i j .

i - S0 Ry AARRIHE APYOR prfin tecEith o3l (it S PRI eR rosiie

The term "vect us nucl erc

aci d nol eculablecagamienstbperaltypfidend A garpenaliyof dudr additions the perrephidentity
it has beenbétivedserivo daiifio bl Sedilenses Chbe H&ermingt BsdE tHe Nevdlbmhn 40 WihSsch
C

L0 oot 5507 2P ARIED ) R B SRl 00 e one
program in the GCG software package, using either a Blossum 62 matrix or a PAM250
matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1,2, 3, 4, 5,
or 6.

The nucleic acid and protein sequences of the present invention can further be
35 wused as a “query sequence” to perform a search against public databases to, for example,

identify related sequences. Such searches can be performed using the NBLAST and
XBLAST programs (version 2.0} of Altschul, e al. (1990) J Mol. Biol 215:403-10.
BLAST nucleotide searches can be performed with the NBLAST program, score = 100,
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10 wherein additional DNA segnents nay be ligated into the viral
genone. Certain vectors are capable of autononous replication in a

host cell into which they are introduced (e.g., bacterial vectors
havi ng a bacteri al orlgln of replication and epi somal mamral i an
vectors). Qher vectors non- epi somal nmammal i an vectors) can be

i nt egrat ed w@em—déﬁﬁﬁhtamn%lqeaéq seaemceﬂbfamolpmqsdem@tquswq #ib t he
I'\I/gst cel |, amtechlegoeihe inventibe PBLASTMotk sehohg Cﬂhb@p%}dﬁﬁnﬁﬁﬁiﬂgﬁﬂom
reover, re |ret|n t he Xpr essi on of
oreover . oSihohen LAl ScALE GPRAME N -0 ShELMh RIS FBLERLOT Of
to herein abomﬂbgowpmmwrpmelﬁsmlshomc1rmest1c(norTos¢btq;ngappbémbg@ssmfvr
vectors")s ké‘mﬁ&ﬁ%ﬁﬁh oSesPGE ‘BLNS?PEéHb% Laﬁlzyaaédewnsealﬁ%@teéﬂm pARt

Dgfatsrencgm AR ‘fl‘é’F’ﬁfféN{] ﬁ@&ﬁ%@é?ﬁh‘iﬁﬁ%sﬁw‘% ﬁbﬁfm@&aw%e

i nvention i BLASTeprdgdmisothe default parameterdfiihe rebpective plogenapi(egs XBLAST and
vectors, suUgfrs q?-%lcgﬁb chggtors (e.g., replication defective

retroviruses, ovi ruses and adenoa5500|ated Vi ruses whi ch serve
equi val ent f unct fBnBucleic acids max be present inwbelsicelis in s et yease, |or iy partially

Si {rpl \{h II(IJﬁSme{@éd or)subﬂ&?tﬁﬁ?guiwbﬁh NA ﬂu@lteiducﬁnﬁegota&d;gf eﬂ'e{laé?g@- CSI I y
into ich a i nan on v or.. has.been i ntrodyce
shoul d be uﬁl&)gfagf%cpl{rﬁawg%:ﬁwﬁseg gﬁp@ PHRETSRLUIAT pampaRents of gther |
to the part pediminasishy @ cotheetellulunudeic atids orprgteing, bof standand taclmques
Because cer Iﬁlﬁld@%ﬂkiﬂn@@bw&tﬂ&ﬁ @ﬁﬂqfandxﬂg,%ﬁﬁﬁﬁ%&gaﬁg §e guge
to either n'ulgle n or environnental inf]ueRc 'S, e# &rog not
in fact, be® E"éﬂs apd othss ¥ Wigig|the arhy eeqF Ausup
vvi thin tIISe Boogeisoh MckiectﬂmBmlbgp,sGreeml Pﬂblmngamﬂ“hmyénmrscﬁﬁa&NeWeYcﬁrk
"treat,” "typgyjng,” and "treatnment,” as used herein, refer to
therapeutl c or preventative neasures described herein. The nethods of
"treat ment" enpl &ie BRIR G compesitiqns of the pspssak mveemwanwl&o@@enda a native
anti gen bi ngiquende@etdepifod motlified péstistionh sitewvaidttholike)f fosm @i BeHDI A enomic

subj ect ha"bf‘&x%cﬂgés &g%ggm[%r bg'nﬁﬁ’ (" n&‘%ﬁ?a%aé‘etx%‘?h V?aﬁ&‘anﬁelgﬁmau?e%% IR

signalin I sease or dirsor
order t& 35g$;1eé9@4w065e dor C@an&yequm@m dlese patations mpayyaffept amino acid

anel i or at edwqaea:b alBésredy MPpATEuIR] DNXE sclueRRS aluafandalgmdiﬁﬂogaus to or
recurring

th
ool ooy ASER Tonladtngy 35 ettt SO J8E A oRh oL Shgees ikl Of
term "di seab%elammnadaw (hhdze bB3ivedhiaditetes that gseajuemg, it identical or

"di sorder aggegi-aneth Mokier5s dﬁ@gcegiependent signaling," as used herein,
i ncl udes,_di sease, %aat es an /o ns assocjated with a dldzlease

state, were incl¥:SER PRY i ligfedirefBes ta a dHoi oAt S RRSBMPBFeCBIO Al ar
cascades i nﬁmbmmgreﬁtbﬂmpmhfmmhdr icldisadid skxjustceoBort dxample; DBG for 2

het d r ]
e Coereet PSR LB R DAL ARl BT M
"di sease asEPESHIAAS ava?leO'Eiﬂbﬁst Eféfp@m]@rﬂp wawtipm et the Pplypentisie) 4 progoter

di sease st ame@haﬁw Blo émﬁﬁﬁlﬁm&d ass esdiggd uauctamdaﬁmm&taagcﬁgtwmgﬂtﬁe
i ncr eas% |l e C%:

I Bmg / Qr Er ZQ'EE]?HI% he&er odi ners
found. I'm ge HE?“é’f’ ahré "IS%‘PFn (& Sés UL QP RUER B@é‘e‘é“eedgﬁésent
si gnal i ng, " posiiioned so &s todacilitptediransiation. Genbrallpi'operabiyrlmged’'smeans that thehe
per si st encepffa @en%xml nl&fd awwnkaga&gumdeﬁ] b @asQ%&‘E'sEdr%%j 1fepf

Er bB3. Exe Er d d| sorders_i ncl ut are

I imted ton&f%‘ﬂe‘/‘@%?ﬁﬂg npreagi E(? pse. Howevery gnhangepsdofos faye to aﬁanﬂguovs
canc?ar ou?] ' Linkfngris i@omphﬁ&eﬂ(uylllgeudm cphmamk egirfetibn sieRdifisuchsite do ﬁm

manmmal s alide Sy e e .

o Eeani ocout ok XA HabARTBTLE RS BY kU SRR LA o8B arl QM

I yrrphoma btcsyersional pragticends nuelgig anc@uke@neaablwbnl@d ahen éts placeskiatos es

of such ¢ anﬁﬁét%daﬂ&ldﬂﬂﬁslﬁﬂ%ﬁ%ﬁ&h&eddcl%@§equ§ﬂ'6%| IFof Rtandd! B Gréndt&sdr:
enbancer is operably linked to a coding sequence if it affects the transcription of the
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ovari an cancer, liver cancer, bladder cancer, hepatoma, breast

cancer, colon cancer, 20 nel anoma, colorectal cancer, endonetri al
carci noma, salivary gland carcinoma, kidney cancer, renal cancer,
prostate cancer, vulval cancer, thyroi d cancer, hepatic carcinonma and
vari ous types of head and neck cancer. rl a artl cul ar enbodi nent, a
cancer treafeesse. JVABASRER Q ERMGrPHAR T FFS%S"&FCI{C% opsrably inked means

i nvention i shamﬁieanlﬂade@uanmsrmimnimi atel@atiuots A6d; whef/iCe M yaa juie two

renal carci #ﬁxﬁé@r&{se "@&%ﬁ%ﬁh?ﬂ‘mﬁ@ipg?{am' HPs 1[{: Rsdifeaces and

prostate ca cer I've anoun erern, Pefers
to that amp@nerably lmhechmmcs@asha@theaﬁq@msmcawm.oﬁgffmmgﬁwrtch her eof
that binds ERBBdinavhhch 1s sufficient to effect treatnent, progn05|s

or di agnosi s of di sease associ ated with FEr endent . si
as desgri bed her 3#%%&1@% rr?sn‘?5§% g?ré’di" Pdm&“‘%?t}f’é I to 4 nucleic aci m"[gg“le

t her apeut i c shpaple3f tehipecting/motien nudleivatitl to avhichdieims bdemignkedo One hﬁ)e of
subj ect and vgdt da® ﬁ?xﬂﬂf L Bidh E&biﬁ% L keah&a%o gﬁf&%tr\ﬁﬁde@ﬁNﬁ%ﬁg

the subj ect, e se erlty 0 i sease condition he man

adnmi ni strat F‘%‘H ionad DN/ s¢gmeats w ligagadl. rAngther yRsof yester iiavaal Wtcrsne

of ordi :c NEr y whiktelid addﬁndntaEDBer segﬂeﬁtsdﬁa@agefgafeaﬁnltadm vita3 germined ICe2Alh vectors
range rom about ut

Zbout o, so0 s iE fPAGuncBy bt i34 e st o VAt ey S8 MlodiaBHCS
about 8,500 bmjen%tsm}@rsz@vmg atb@ctamimrlgm @0@h¢gtlommuiﬁplwmahglamma@b@ut
7,000 ny, ab@uﬂérsﬁ%mgr Y RiAP L., fonod)kofal m@ﬂﬁ&hﬂxaﬂqgctﬂﬁ{;& b%l?ﬁ’tb! raédQ&Q

, about 2 b t 300
e ey 5% ditabR PPN s il lgﬁeﬂﬂact@%aﬂ%&etba%a%ﬁu@ by s eribased
1fig t015ab0ht1g 9/ithGle hapt gerlome, Mojedyer} eertalnowctor3are O6pabity, of alirectingtBe j i g

to about 2, @ﬁ&}egmm geﬁgs ta%ﬂ& th&, ﬁ@gﬂéragveyﬁn@ sﬁ@@u&ctégaae rgfehg to

about 2, 550 . abou to dbou about 119g,t out
2, 475 ny, abBEin afo()wpwalﬂ@at %5?&?‘012"@8@3@‘ S teWSPPde?tﬁrsa)o&Ht
2,425 ny, apenetral 38Prgssign vectads@fititilty G Cecombimait BNA tgchuliques bewited idlthe

T R O ikt

1.5 ny t4 abeweve, @SGUWBtlmb’éd%FPn@dGO iR ltd@smimrberlfomo rﬁ@tprea&mveczors

rrg to gggut sulchQe Qirilkecbdtg ?reﬂuﬁﬂoﬁ @efa&t%tre%ub m&h acgkh@ﬂlusas @g@eﬁ(g-oo-

about about ng to about

ng, about 5 nat?i?t%él'ggus&g)g\glg weaeﬂgﬁfll%ifoﬁarﬁmtnﬁ about 850 , about 20

ny to about 825 Whe teaporrcombingnt host eghls for sdoplyrhostapBi)t asased hereig, iso

abOUt b77t5 rzrgbterﬂb@tﬂreﬁg t(FWc&leﬁbﬂchhZ@&o?ﬂl)’maﬁp%reéﬁg v@&o} ﬁ’as%@@d’t 725
g, abo a

200 o v aB0aATseo IRBOU L E aRBof i it ptirs B ek b the

ng, of an apdritdansubjececHlibgete the poigagy piutk e nell. NBewose ceasimanatiificptions

Lhe, i nvent | iy oPRR A0 SRSk iR (8BS hifhtlc AeRdlchPinfuences,

Optl mum t her a c86‘utl C respon fective anount | 1IN
whi ch 15 an§# m&smwaa@%ﬂmf ézp lftepf@éf%thewérent silliButgre el igyluded within
ant i body Orthamt:cb@eﬁtﬂwmﬂnﬁm)speélf’le@msédhiﬁﬁ@f are mnimzed and/or

"l uded Shuman. anlt St raE 88 3ng eveednde Pelher 08 el perapeucc
prophyl act i ef pevankasive peeasures dqsg‘ézqdéqq(em The methods of “treatment” employ

administration to a subject, an antibody or antigen binding portion of the present
invention, for example, a subject having a disease or disorder associated with ErbB3
dependent signaling or predisposed to having such a disease or disorder, in order to

35 prevent, cure, delay, reduce the severity of, or ameliorate one or more symptoms of the
disease or disorder or recurring disease or disorder, or in order to prolong the survival of
a subject beyond that expected in the absence of such treatment.
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As used herein, the term "subject” includes any human or non-hunan
animal. 20 For exanple, the nethods and conpositions of the present

I nvention can be used to treat a subject having cancer. In a
particul ar enbodi ment, the subject is a human. The term "non-hunman
animal " includes _all vertebrates mamal s and _non- mammal s, such

as non-hunan pri fB¢ tsm “diseess, asmgatedcw EehR3depensentvignaling.3 95 “disorder

reptiles, eugocidied Wit BibBS Méxﬁfentr sﬁéxﬁhﬁg,t‘ Qs Iﬁdeﬂ ﬁbk%m, M)ﬂe& bidkdde s@fesa
cel | froma tient  or

ST be’r endbier S B RESi A dieebe e ient HEreorRQeTU A EERS andror
cont enpl at edstiviation pEcetiale casicadesguvalving B3, are fivind s lfeis Badﬁns’.teocwmt ExbB3

taken from Gershdsths el wlth%m\f%'bﬁ Bfm&n@éﬂéh BY, W}@&df héBcle¥sed

t t
monocyt oolevtEOF B Bt ecpihaal the ST Losane E%owénﬁ@‘cﬁariﬁa
appr opri at edgpendapaigaaling’} dies mhideembeasaﬁadeemd/orm@inpcbmrgaswdm&l witkar
30 drops, S8is sﬁ?é’s P Bb&%edflewl of }'I rbB%pa"ﬁ%mEr liE. b% lge?e(}gélmers
€ efu ﬁ fer

etc. can al so

"anti-canc eareafem "Inen@pralameutweb ph%@ﬁq @sse@aéed with Eftl3 dqpead«mg egnﬁslea,
tregt Imaulou gﬂﬂélﬁlt@&y cﬁstﬁber?ﬁle(%ﬁﬁlétt géssﬁﬂtpc}[lﬁtﬁ@ erﬁtu&etdm

used al one, |n compi nat i.on W r.tre .surgery
or radi atloH’ RSP HTS eR?etﬂcéPat'&na? SEWPME%% g'@‘% ‘iieﬁ
cancer treatmbabtdemmhngtedmﬁheemmplﬂ;eamérthe organ invol ved. For

exanpl e, breast ?ﬂ@e%emeer@m%weréﬁd”%%e& dg%rﬁéftﬁe%ﬂ&ﬁ?lolgﬁﬁp may
be treated with.dr.u s whi cgﬁnactlv t he sex hor nones
gﬁ&’#bgens

prostate cafenght ‘%9 agunls that sdypicelly ehaagterizeiby vHeglate
t he mal d5s eEx&mplﬂmllecanmUneluMmarea@eﬂltrﬁted)to clreinpias Bitphb ik Syihdtana,

i ncl ude, f

Ant i bodi es ”94?831:9 nt | %[ggl I\Q#e ala?g%t |ﬁ‘i‘:sr%fgé antgg%g%I lﬁﬂ%g'&aén ou(s b)
anti - Er bB3 &&H $a96; @%a hnsi‘:mfeampflemeﬂpelébmg RRSET, astric cancerpAMESALS
Anti bodi es wdnicer ghlrell highord Budh a&%!bbmsrbmhan@hﬁit\bfbrﬁﬁﬁicﬁrs éefﬁealbancer

receptor), X\@ax%g chief IREFESEE BRahN%ER! lheSaL{ 268 AE! OHTB cer,
0

cancers
n]:;noma, colorectal cancer, endometrial carcinoma, salivary gland carcinoma, kidney

cancer, renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma
and various types of head and neck cancer. Ina particular embodiment, a cancer treated
or diagnosed using the methods of the present invention is selected from melanoma,
breast cancer, ovarian cancer, renal carcinoma, gastrointestinal/colon cancer, lung

25 cancer, and prostate cancer.

The term “effective amount,” as used herein, refers to that amount of an antibody
or an antigen binding portion thereof that binds ErbB3, which is sufficient to effect
treatment, prognosis or diagnosis of a disease associated with ErbB3 dependent
signaling, as described herein, when administered to a subject. A therapeutically

30 effective amount will vary depending upon the subject and disease condition being
treated, the weight and age of the subject, the severity of the disease condition, the
manner of administration and the like, which can readily be determined by one of
ordinary skill in the art. The dosages for administration can range from, for example,
about 1 ng to about 10,000 mg, about 5 ng to about 9,500 mg, about 10 ng to about

35 9,000 mg, about 20 ng to about 8,500 mg, about 30 ng to about 7,500 mg, about 40 ng to
about 7,000 mg, about 50 ng to about 6,500 mg, about 100 ng to about 6,000 mg, about
200 ng to about 5,500 mg, about 300 ng to about 5,000 mg, about 400 ng to about 4,500
mg, about 500 ng to about 4,000 mg, about 1 pg to about 3,500 mg, about 5 ug to about
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Al 2 (fully humani zed i nAb) 19D12 (fully hurmani zed mAb) CP751-871
(fully humani zed mAb) H7C10 (humani zed mAb) al phal R3 (nmouse) scFV/ FC
(nouse/ human chi nera) EM 164 (nouse) Ant i bodi es which bind EGFR
(epidermal growth factor receptor); Mitations affecting EGFR
expression or activity could result in cancer Antibodies which bind
cVET ( MesendiPpRung, apeutteligdd abowd 3¢500img; abeutt26r1e; to abons ST my, abdns 3NHEE

fEanlty ?f)r@m&]@n smgsm%th@pi ﬁﬁﬂ;tzly@bﬁfguﬁﬁﬁtsg Z@%@izwsm
rortuxer

mAb 806 Ni nﬁlfﬂlfdhélb‘g(“ﬁ'ﬁ VeCt 9 "% %R?Eb?g &1 ab Agsec’n

(0A-5D5) ( GR9ons zboh) 4004kg téhboujtl\ﬂ M5 rﬁg,labﬂndt) 500qectviabet lelO&hg] about 0.5 mg

A g e I e
about 1.5 mg to about 1,050 mg, about 2.0 mg to about 1,02 mg, about 2.5 mg to about
1,000 mg, about 3.0 mg to about 975 mg, about 3.5 mg to about 950 mg, about 4.0 mg to
about 925 mg, about 4.5 mg to about 900 mg, about 5 mg to about 875 mg, about 10 mg
to about 850 mg, about 20 mg to about 825 mg, about 30 mg to about 800 mg, about 40

10 mg to about 775 mg, about 50 mg to about 750 mg, about 100 mg to about 725 mg,
about 200 mg to about 700 mg, about 300 mg to about 675 mg, about 400 mg to about
650 mg, about 500 mg, or about 525 mg to about 625 mg, of an antibody or antigen
binding portion thereof, according to the invention. Dosage regiments may be adjusted
to provide the optimum therapeutic response. An effective amount is also one in which

15  any toxic or detrimental effects (i.e., side effects) of an antibody or antigen binding
portion thereof are minimized and/or outweighed by the beneficial effects.

The term “patient” includes human and other mammalian subjects that receive
either prophylactic or therapeutic treatment.

As used herein, the term “subject” includes any human or non-buman animal.

20 For example, the methods and compositions of the present invention can be used to treat
a subject having cancer. In a particular embodiment, the subject is a human. The term
“non-human animal” includes all vertebrates, e.g., mammals and non-mammals, such as
non-human primates, sheep, dog, cow, chickens, amphibians, reptiles, efc.

The term “sample” refers to tissue, body fluid, or a cell from a patient or a

25 subject. Normally, the tissue or cell will be removed from the patient, but in vivo
diagnosis is also contemplated. In the case of a solid tumor, a tissue sample can be taken
from a surgically removed tumor and prepared for testing by conventional techniques.
In the case of lymphomas and leukemias, lymphocytes, leukemic cells, or lymph tissues
can be obtained and appropriately prepared. Other patient samples, including urine, tear

30 drops, serum, cerebrospinal fluid, feces, sputum, cell extracts efc. can also be useful for
particular tumors.

The terms “anti-cancer agent” and “antineoplastic agent” refer to drugs used to
treat malignancies, such as cancerous growths. Drug therapy may be used alone, or in
combination with other treatments such as surgery or radiation therapy. Several classes

35 of drugs may be used in cancer treatment, depending on the nature of the organ
involved. For example, breast cancers are commonly stimulated by estrogens, and may
be treated with drugs which inactive the sex hormones. Similarly, prostate cancer may
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BMS- 554, 417 Cycl oligan TAE226 PQ401 Iressa(r) / Gefitinib
(AstraZeneca) Cl-1033 (PD 183805) (Pfizer) Lapatinib (GW¥572016)
(A axoSm thKline) Tykerb(r) / Lapatinib Ditosylate (SmthKline

Beecham) Tarcevae/ Erlotinib HCL (OSI-774) (CsI
PD- 158780 EI CB-569 Tyrphostin AG

(Novartis)

Phanna) PICl- 166

1478( 4- ( 3- Che tegadhmithidaegs-tha inactivaie andsegeans the maele 3¢ hompoIEs B PCankgD

197 Fl our ouagéitd of(the fidserftaneaiidraitinge, amSEh GBRE, Yhel(flidvi
5-Trifluoromet hyl -2'-deoxyuridi ne Met hotrexate sodi um (
(Barr) Raltitrexed / Torudex(r
(Lilly) TegdPrCenrendssi Ar abi hB@mgRts(

badisk ax oSni t HiEPpdies)wiich,
( Mer capt opufd) aetibodica\gther Az JGHT IR mswim-like Az as at9DHT (

Thi oguani ne

which,

GBéhts:

rexal |)

(AstrazZaneca) Penetrexed / Alinmta(r)
t ar abi ne,

yt i M2 {E1l hpgepnized auMr i ne

Ar a-Fzpmples

iy imanRrdmAbIC)

than anti-ErbB3 growth factor type 1 CP751-871 (fully humanized mAb)
antibodies; and receptor), which is H7C10 (humanized mAb)
(b) anti-ErbB3 expressed on the cell . alphalR3 (mouse)
antibodies which surface of must human scFV/FC (mouse/human chimera)
bind different cancers EM/164 (mouse)
epitopes
Antibodies which bind Matuzumab (EMD72000)
EGFR (epidermal growth  Erbitux® / Cetuximab (Imclone)
factor receptor); Vectibix® / Panitumumab (Amgen)
Mutations affecting mAb 806
EGFR expression or Nimotuzumab (TheraCIM)
activity could result in
cancer
Antibodies which bind AVEO (AV299) (AVED)
cMET (Mesenchymal AMG102 (Ampen)
epithelial transition 5D5 (OA-5D5) (Genentech)
factor); a member of the
MET family of receptor
tyrosine kinases)
Anti-ErbB3 antibodies Ab #14 (MM 121-14) described herein
which bind different Herceptin® (Trastuzumab; Genentech)
epitopes 1B4C3; 2D1D12 (U3 Pharma AG)
Small Molecules IGF-1R (insulin-like NVP-AEW541-A
Targeting IGFIR growth factor type 1 BMS-536,924 (1H-benzoimidazol-2-yl)-1H-
receptor), which is pyridin-2-one)
expressed on the cell BMS-554.,417
surface of must human Cycloligan
cancers TAE226
PQ401
Small Molecules EGFR (epidermal growth  Iressa® / Gefitinib (AstraZeneca)
Targeting EGFR factor receptor); CI-1033 (PD 183805) (Pfizer)
Mutations affecting Lapatinib (GW-572016) (GlaxoSmithKline)
EGFR expression or Tykerb® / Lapatinib Ditosylate (SmithKline
activity could result in Beecham)
cancer Tarceva®/ Erlotinib HCL (OSI-774) (OSI
Pharma)
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6-t hi oguanine (6-TG / Purinethol (r) (TEVA) Pentostatin / N pent(r)

(Hospira Inc.) Fludarabine phosphate / Fludara(r) (Bayer
chl or odeoxyadenosine) / Leustatine (Otho

Cl adr.i bi ne (2-CdA, 2-

Heal th Care)

Bi ot ech) Ri bonucl eoti de Reductase | nhibitor (RNR) Cycl ophospham de /
Cyt oxan (BMS) Neosar (TEVA) Ifosfam de /M t%_%%%{;) (ASTA Medi ca)

Thi ot epa (Bedford, Abraxis,
1, 3-bi s(2-chl oroethyl)-1-nitosourea CCNU-)
1,-(2-chloroethyl)-3-cycl ohexyl-1-

Ten) BCNU-,

EKB-569

nit rosouT’éEP°E‘fPe@‘ﬁ§f78€C_ﬁ[§hl°f°a“ﬂﬁn°)'

Hexanet hyl nel ani ne (Altretanine, HW / Hexal-€HeEthexydinrzobiinna | nc.)
Busul fan / Myleran (G axoSmitliKline) Procarbazine HCL / Matul ane

(Si gma Tau Pharmaceuti cal s,

Inc.) Dacarbazine (DTIC) Chloranbucil

/

Leukar an(r) StsirMotesklene BedBiMestriehypimh| an PHAG6&E2an(r)

(4 axoSm t hHhigeting cMETSpl atepithelieli teypditidn r aum AKIPDFP) / Pl ati nol

(Bristol

Myers) Carboplatin / Paraghadr;» fddMe)oftdeal i pl atin / El cedtan(r)
(Sanofi-Aventis US) Topoi SMBEFASE of Rbépdrt Or s Topoi sonerase inhibitors
are chenot herapy agents degbghelndse)i nterfere with the action of

t opoi sonerase enzynes (topoi sonerase |

and

t hat controlm{ghlﬂgr‘,l pges i
and rejoining of the phosQ 9
the normal cell cycle. Dox

citrate / Daunoxone(r) (G
Serono) Actinonycin D

Alkylating agents

normal biochemical
reactions, yet different
enough to interfere with
the normal functions of
cells, including cell
division.

An alkylating
antineoplastic agent is an
alkylating agent that
attaches an alkyl group to
DNA. Since cancer cells
generally proliferate
unrestrictively more than
do healthy cells they are
more sensitive to DNA
damage, and alkylating
agents are used clinically
to treat a variety of
tumours,
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Raltitrexed / Tomudex® (AstraZaneca)
Pemetrexed / Alimta® (Lilly)

Tegafur

Cytosine Arabinoside (Cytarabine, Ara-C) /
Thioguanine® (GlaxoSmithKline)
S-azacytidine ‘
6-mercaptopurine (Mercaptopurine, 6-MP)
Avzathioprine / Azasan® (AAIPHARMA
LLC)

6-thioguanine (6-TG) / Purinethol® (TEVA)
Pentostatin / Nipent® (Hospira Inc.)
Fludarabine phosphate / Fludara® (Bayer
Health Care)

Cladribine (2-CdA, 2-
chlorodeoxyadenosine) / Leustatin® (Ortho
Biotech)

Ribonucleotide Reductase Inhibitor (RNR)
Cyclophosphamide / Cytoxan (BMS)

Neosar (TEVA)

Ifosfamide /Mitoxana® (ASTA Medica)
Thiotepa (Bedford, Abraxis, Teva)

BCNU— 1,3-bis(2-chloroethyl)-1-nitosourea
CCNU— 1,-(2-chloroethyl)-3-cyclohexyl-1-
nitrosourea (methyl CCNU)
Hexamethylmelamine (Altretamine, HMM) /
Hexalen® (MGI Pharma Inc.)

Busulfan / Myleran (GlaxoSmithKline)
Procarbazine HCL /

Matulane (Sigma Tau Pharmaceuticals, Inc.)
Dacarbazine (DTIC)

Chlorambucil / Lenkaran® (SmithKline
Beecham)

Melphalan / Alkeran® (GlaxoSmithKline)



Et oposi de / Vepesid(r) (BMsS)/ Etopophos(r) (Hospira, Bedford, Teva
Parenteral, Etc.) Topotecan HCL / Hycantin(r) (d axoSm thKline)
Teni posi de (VM 26) / Vunon(r) (BMS) Irinotecan HCL(CPT-11) /

Campt osar (r) (Pharnmacia & Upjohn) M crot ubul es are one of the

conponents of the cytoskel eton. They have dk " Lﬁq%#.rﬂﬁb@?%laﬁnol
| ength varying fromseveral mcroneters to (Ba§§lll\g ey?m metefs 1n
axons of nerve cells. Mcrotubules serve a a§l§oE:Hi Flga?'i la%gr@ﬁ? nts
within cells and are involved in nany cell %a. 1 ro/«(:)Egsspes i%% g%% Us
mtosis, cytokinesis, and vesicular transport.? PR (Siaddid v US)
enzynmes within the cell that function to attach phaosphate aroups to
the anmi no alPRPSPPFBE ne. Byphibemekdsaiphibhers a?F<PRbicHH si ne
ki nases to Pf#PHon, t hesarchematiass gemyi diavaerpiign citgie / Dapnoreme® (ylead)
cancerous Vincristine / Qosgié e ibdertérb mith y ) EA*ARToRS HCk@Novantrone (EMD

sul f at eNel bane(di scont i NugEcfidd ol Y) Vi nor €BMe tartrate /

Navel bi ne(r) (PierreFabr e}, MiBaesins | phattngmysin® si ne(r) (Lilly)

Pacl i taxel / Taxol (r) (B G }% P )Ta%Qmsié%fr‘]epém@MS)&E@nth@
US) Nanoparticle paclitax wh?ﬁgﬁ- ég " "Abr(Hrspive,(Bejifofd)\Teendagenteral, Etc.)
Bi 0Sci ence, Inc.) Lxabepi FOKG 3 BRTm (TebBpcah BOL /Hybamibey | at e /

PITOL I ShAREYS 1% ¢ o riGlandSriifbikiliner ) Sor af eni b

A eevec (Novartis) Suniti

tosylate / Nexavar(r) (Ba

SERICTUE Wi b hy dRedipbdider (VN-26DHdiayd ®ABMS)

Tasigna(r) (Novartis)  cel’PfBath drealfing s p arianyican ICL(CET4 palr (1 )
(Merck & Co.) and rejoining of the Camptosar® (Pharmacia & Upjohn)
phosphodiester backbone
of DNA strands during

the normal cell ¢cycle,

Microtubule
targeting agents

Microtubules are one of
the components of the
cytoskeleton. They have
diameter of ~ 24 nm and
length varying from
several micrometers to
possibly millimeters in
axons of nerve cells.
Microtubules serve as
structural components
within cells and are
involved in many cellular
_ processes including
mitosis, cytokinesis, and
vesicular transport.

Kinase inhibitors Tyrosine kinases are
enzymes within the cell
that function to attach
phosphate groups to the
amino acid tyrosine. By
blocking the ability of
protein tyrosine kinases
to function, these
compounds provide a tool
for controlling cancerous

-27-

Vincristine / Oncovin® (Lilly)
Vinblastine sulfate/Velban®(discontinued)
(Litly)

Vinorelbine tartrate / Navelbine®
(PierreFabre)

Vindesine sulphate / Eldisine® (Lilly)
Paclitaxel / Taxol® (BMS)

Docetaxel / Taxotere® (Sanofi Aventis US)
Nanoparticle paclitaxel (ABI-007) /
Abraxane® (Abraxis BioScience, Inc.)
Ixabepilone / IXEMPRAT™ (BMS)

Imatinib mesylate / Gleevec (Novartis)
Sunitinib malate / Sutent® (Pfizer)
Sorafenib tosylate / Nexavar® (Bayer)
Nilotinib hydrochloride monohydrate /
Tasigna® (Novartis)



Al pha interferon Angiogenesis Inhibitor / Avasfine (CGenentech) IL-2->
Interleuldn 2 (Aldesleulcin) / Proleulcin (r) (Chiron) |L-12->
Interleukin 12 Torem fene citrate / Fareston(r) (GIX, Inc )
Ful vestrant / Fasl odex(r) (AstraZeneca) Raloxifene HCL / Eta(r)
(Lilly) Anastrazole / Arimgdex(r,) (AstraZeneca) Letrozole / Femara(r)
(Novartis) Fadrozole (CGScf &% ") Exenestane / Aromasin(r)
(Pharmacia & Upjohn) Leuprolide acetate / Eligard(r) (QIL USA)
Lupron(r) (TAP Pharm ) Goserelin acetate / Zol adex(r)_ (AstraZeneca)
Tri ptorel i nPpigibemiesis Tr elmauasd dell afopikison LeaBPpragise  Brpas®/(Merck & Co.)
Supr ef act (r jnhit8amsof i Aventis) Nafarelin Cetrorelix / Cetrotide(r)
(EMD Serono) Bicalutam de / Casodex(r) (AstraZeneca) N |utam de /
Ni | andr on( r Jmifuiwetetapetiehar: - c eAlph£interfédbgace(r) ( BVS)
Somat ost at i ageAal ogs ( Cct rfecl?%?sggm&giﬁa@g‘{we%/ Aafuderckia trihibton / AN L1 S) )
Pr edi nsol one Dexanet hasond | DEeadr on(r) (\ehdileckset oconazol e
Sirolinus (Rapanycin) / RAPAMIRELT) (Wet h)IL-2— Interleukin 2 (Aldesleukin) / Proleukin

' ® (Chiron)

IL-12— Interleukin 12

Hormones : Toremifene citrate / Fareston® (GTX, Inc.
i‘;;‘c’;‘;'::dti‘fi’;pms Fulvestrant / Faslodex® (Astra.Z(.'eneca) )
menopause and aging Raloxifene HCL / Evista® (Lilly)

. Anastrazole / Arimidex® (AstraZeneca)
seek to increase the .
amount of certain Letrozole / Femara® (Novartis)
hormones in your body to Fadrozole (CGS 169‘.491& )
Exemestane / Aromasin® (Pharmacia &
compensate for age- or .
disease-related hormonal Up) ohn). . -
) Leuprolide acetate / Eligard® (QTL USA)
declines. Hormone Lupron® (TAP Pharm,)
therapy as a cancer Goserelin acetate / Zoladex® (AstraZeneca)
treatment either reduces  Triptorelin pamoate / Trelstar® (Watson
the level of specific Labs)
hormones or alters the Buserelin / Suprefact® (Sanofi Aventis)
cancer’s ability to use Nafarelin
these hormones to grow  Cetrorelix / Cetrotide® (EMD Serono)
and spread. Bicalutamide / Casodex® (AstraZeneca)
Nilutamide / Nilandron® {Aventis Pharm.)
Megestrol acetate / Megace® (BMS)
Somatostatin Analogs (Octreotide acetate /
Sandostatin® (Novartis))

Glucocorticoids Anti-inflammatory drugs Predinsolone
used to reduce swelling Dexamethasone / Decadron® (Wyeth)
that causes cancer pain.

Aromatose inhibitors Includes imidazoles Ketoconazole

mTOR inhibitors The mTOR signaling gg;mmﬁﬁe%a&a;n;;;n) /

pathway was originally  penirolimus (CCI-779) / Torisel® (Wyeth)
discovered during studies  Defyrolimus (AP23573) (Ariad Pharm.)

of the Everolimus (RAD001) /Certican® (Novartis)
immunosuppressive agent

rapamycin. This highly
conserved pathway
regulates cell
proliferation and
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Tenmsirolinmus (CCl-779) / Torisel(r) (Weth) Deforolinus (AP23573)
(Mad Pharm) Everolinus (RADOO1) /Certican(r) (Novartis) netabolism
I n response to environnental factors, linking cell growh factor
receptor signaling via phosphoinositide-3- |cinase (P1-3K) to cell
grow h, proliferation, and a enesi s. Chenot her apeuti cAdri anycin,
5- Fl uorouracil, Cytoxin, éﬂgﬁﬁf gFR, Mtonycin C,_ Daunonycin,
Canni nomyci n, Ami nopt er i n Eﬂﬁrf’?lﬁ ci9rs, M tonycins, Esperarnicins
One or nore anti-cancer ?Pa?mﬂ'éf‘&&‘n ni stered either

si mul taneously or before dﬁmwpfﬁﬂmhmﬁvﬁlstratlon of an antibody or
antigen binding portion t rbpspbeinesitideie present invention.

Various aspects of the inwkamss @h3Brtecebscribed in further detail in
the foll owi ng 5 subsecti orpsowth prdfiféripdsanfior Produci ng Anti bodi es of
the Invention (i) Mnocl angibgeftdid. bodi es Monocl onal anti bodies of the
I nvention ¢ uced using a variety o 10 kn tec ues,

such as theﬁgffm&hotg "“Comatic cell hybridi zﬁ ?fﬁ'ﬁacgieggf”flﬁ’ed
by Kohl er af&f™® | stein (1975) Nature 256: 5°m3iﬂnr m’BYC'% cByesmEen,
transformati on of B | ynphocytes or phage di 9m¥%% lﬂﬁﬁﬁﬂsp%ﬁfm“wm“
libraries of human antibody genes. |n partiMigmycinsBsperpreit s, t he
anti bodi es @ue of toky/aticanterrpeits hapak adminiadd eﬁher/s\m.crtrademlymr bbﬁbr@&e

That  binds ﬁﬁ%%ém&%n@w?ﬁ"ﬂa’%ﬁ?«-‘é‘%ﬁ"@@r RHEOEARafF B biefly

ani mal can B&eftigiuni zed with a suitabl e antlgen |n order to elicit

| ynphocyt es t hat VRfiestgect ofthe inv SRR aPe Adscitbcadh Fhriker a8kil P tSI1JWIRL

will Spe(‘slfl aII bind to the anti gen used for imunization.

Al t er nat PvefP> 5t PBbhocyt es may be i mmunized in vitro. Lynphocytes can

t hen be fus mn I S|ng,a SU|tabIe fu5|ng agent, such

as pol yet hy 24 antibodies of the dnvey N (Godi ng, .

Monocl onal Antl b(l)iﬂ\émoclamatmnqﬂdodmsand Practice, pp.59-103 (Academnic

Press, 1986)). gis
%OEUEISD Hﬂltﬂﬂflés% \Ma}llﬁgbnpxglégp@fg&?raﬁl?JEH%S é% ngl 0?

assayed for pr oduct |on nonocl on rect galnst t he
ant i gen.10Af mwwﬁbmwﬁawebm the stagdard sematiq el hyhathzmm@lmlmdem@pés

of the desibgHokkesid Mﬁ:lkﬁ‘em (1avs)wutw 25850 ird G bMédp¥nic s fEHRARE ofBY
be subcl Oneﬂmﬂ%o!:ytgs‘ 4/ hgge dlsfijlgy %chmque using libraries of human antibody genes. In
particular embodiments, the antibodies are fully human monoclonal antibodies.

Accordingly, in one embodiment, a hybridoma method is used for producing an

15  antibody that binds ErbB3. In this method, a mouse or other appropriate host animal can
be immunized with a suitable antigen in order to elicit lymphocytes that produce or are
capable of producing antibodies that will specifically bind to the antigen used for
immunization. Alternatively, lymphocytes may be imuunized in vifro. Lymphocytes
can then be fused with myeloma cells using a suitable fusing agent, such as polyethylene

20 glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)). Culture medium in which hybridoma cells
are growing is assayed for production of monoclonal antibodies directed against the
antigen. After hybridoma cells are identified that produce antibodies of the desired
specificity, affinity, and/or activity, the clones may be subcloned by limiting dilution

25 procedures and grown by standard methods (Goding, Monoclonal Antibodies:Principles
and Practice, pp. 59-103 (Academic Press, 1986)). Suitable culture media for this
purpose include, for example, D-MEM or RPMI-1640 medium. In addition, the
hybridoma cells may be grown in vivo as ascites tumors in an animal. The monoclonal
antibodies secreted by the subclones can be separated from the culture medium, ascites
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25 procedures and grown by standard net hods (Godi ng, Monocl onal

Anti bodi es: Principles and Practice, pp. 59-103 (Academ c Press,
1986)). Suitable culture nedia for this purpose include, for exanple,
D- MEM or RPM -1640 medium In addition, the hybridoma cells may be
grown in vivo as ascites tumprs in an ani nal. The nonocl onal
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5, 770, 429: MK F@fi§6h6@4 Atp. g fuh %:UFSa?étﬁ@ﬂﬂQﬁ 5é4€&@6 0K
Surani etals 6P§T2Pukﬂ3eeia5|5)m9\bﬁ) 5\@78217053@5118)16@8988119323774 200, a.nd

o S TR LIRS RIS S 305k Bl et )
anot her enbBelilivatinn Nmm 934%9b%)dN@s?%leZtZﬁéNDrﬁﬂéZﬁSB@,riWQaW/ﬁiSSﬂamd

using a 35 @symﬂahawmﬁﬂs@@z fmamwya&akgp%a PCIFHEEARA N WO
transgenes 8]{}? tran om)so such as se that carries human
heavy chain "éﬂ?éé‘é “ﬁ?‘ﬂjeé’ uman |ight chain transchronosone (see

e.g., PCT Publi chatanotheMfnlitdirest/Burhan drsibodias eftthé Jnvention can be raised using a
35 mouse that carries human immunoglobulin sequences on transgenes and

transchomosomes, such as a mouse that carries a human heavy chain transgene and a
buman light chain transchromosome (see e.g., PCT Publication WO 02/43478 to Ishida
efal).
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Still further, alternative transgenic animal systens expressing human
I mmunogl obul in genes are available in the art and can be used to

rai se anti-ErbB3 anti bodi es of the invention. For exanple, an
alternative transgenic systemreferred to as the Xenonouse (Abgeni x,
Inc.) can be used;. such m ce are described in, for exanple, 5 U S
Patent Nos. 5, 935tillgurthes, aitematige transgemiciammig! systenssapEUnskinE! 162, 963

to KUF her | ?ﬂﬁﬁ]un@glolﬁihn genes ar%fa@l@bﬂeﬁn th%hiﬁnﬁ&:bh Beudcdan sy .'QMCEIEBB c

ani ma SYyS XPpr -n uima | nes are Val

Phe ot Lo Gl o B oA for BRI At P el 3y e B &
i nvention. HerXenomopse(Abgenis, Ingr) cyn beussdr such nticsarn dbsseibed inhfoir exangple,

t ranschr gy s oS EPagiAl NG s. HaTI 5ot 8075 ?mmlhrs@@%n@ﬁ%@aﬁd 636,963 ﬂds ed;
as descri be%paﬁletrTom zu‘éa et ‘al .” (2000)’ Proc. " Acad 'Sci’.

97:722-727 les  COWS carryl ng human heavy and |ight chal n
t r anschr onos omesMuagwveh aternaiecitdnbettlomosointie aifdal §y$tene expressinghuman

(2002) Nat Ut B HBIACI A 20 8 0% AN ASA DRSS Al Ol iR

ant i Er bB3 an I nven
ant i bodi es émtllmﬁ@s of thednventip.cFer expmplgnmins cmrwarbeal aisymap heavy chain

: r gnsgemloc ahﬁsahm&maé@é afidlh b &01igHt *B4in eRhEFohS 4Tk @A befu9éd; AXAE¥RHiRad in
opacco Z€E.a

ool ot ¢ SREiRR el EREEProe M0 Mg SEE LRI AT g

bi ndi ng por taroneg maehdavy and bght gba transchramhsomes bavte been désoxbesksin iblye, art

for exanpl e(KMﬁM!ﬂet%@ (uwﬂ;%ﬁ}r&m@m&s £6-989- 894)9and chth BEBEed?) rdide anti-
Curr. 20 Togt@g noL 240: 95 118 (1999)). Also, transgenic

mai ze can b € VERGD. ant i bodi es and ant | gen bi ndi ng
porti onslst her eof Ir(menothergpmboldhmm antibddiesAd\the present MeentBinadan 46 greparéd

147 1999 I
Fankoen o) AT HBHLEE M ARG ISHLERY s 0L oo
chain anti bae §%@\Fh§)l’f°¢16? S‘@kéﬁ%@‘éilesu?gﬁgx%%é@as%@dgb@% eaves

pot at 0 t ubeepréssing antib@ties dcRRligh teiiding pornaﬁs HeR6E cadtbeRised to pF8duk@ uck09

(1998)). Nem%g?leﬂ%eof d)lg ugﬂélag?n%l F:i%le rodiokd gs A ebl “8r r P alt IC?:

In plants can a er e E-aroret Ante
Appl . BiZ8chéer. Mgragl. imew(fqlgw 95 MaB@P%?)) Atpeﬁﬁwgml@me@mm be@sed 207

(1995); M etprék sudl aftbofiey ﬁ&n@égpﬁn&ﬂ @rtfcﬂa?ﬁ{%}eof Wébt ’\%aﬁb@d et@dl; Adv.

Bi ochem So r.a 94 t ent 40, 498
and 6. 815, 1@? N o e TSR A B8 e b et n s cgicune
portions t hpwdfansgeaic Ibiamtdeﬁs hi3udingpribedy peitings, amsh dsesoight chai antibodies
i ncl uding t 9?\95 dfo?%k d},ﬁf tobRBo Bedsst dﬁt@%e@/ (see, eé' Conrad etal,

| munopr.gci an QE't;ng ssay
r adi oi g}%’é@f} L. 3 ¥% k%@ 9?@5«%”&&3%@%35%%@@09% arantieen sp) |
The bi ndi ngb:aﬂifng lpbtt;onefln planre nacdlomizd foand inhedy, Risch@rar il aBiotebkcd 0dppdl so
can be detegp [ | .
Bi ochem, 107/ Cg%’g 3?D/99t g@ (%) ﬁ?egaﬁ@?&%ﬁ B§?{%§,5,9f 1nt 259%5%)’0 §3P91a
ant i body or Plsgt Phstelt K9:34 16 (3PS Witelasi 4 g/ aBipcham. 1Ja6  Trann3a940 944
di scussed a{1994) 4mYU. BEPAtkrtNIRY 6,040, £985d 8 13PI84M zed to achi eve a
30 The binding specificity of monoclonal antibodies or portions thereof that bind
ErbB3 prepared using any technique including those disclosed here, can be determined
by immunoprecipitation or by an in vifro binding assay, such as radioimmunoassay
(RIA) or enzyme-linked immunoabsorbent assay (ELISA). The binding affinity of a
monoclonal antibody or portion thereof also can be determined by the Scatchard analysis
35 of Munson ef al., Anal. Biochem., 107:220 (1980).
In certain embodiments, an ErbB3 antibody or portion thereof produced using
any of the methods discussed above may be further altered or optimized to achieve a
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desired binding specificity and/or affinity using art recognized

t echni ques, such as those described herein. I n one enbodi nent,
partial anti body sequences derived froman ErbB3 anti body nay be used
to produce structurally and functionally related anti bodi es. For
exanpl e, ntibodies interact with_ target antigens predonlnantly

t hr ough ani 2‘681@&‘. bindingsrapicity padlorat B RSREAT ToROgHE ddpehnyugs,pushis those
l'i ght chai ndesriptdheeinarity determning regions (CDRs). For this

reason, the amn e ver n
[ vi dusl - ant ) poud e ER by SPARn Bl e i 4B R PR
sequences amaybespeshioinspduce éﬁw’mf@ily amt fuperippaly relajedhantibodies.c Fooexample;
oot - iSRSl i
expr essi on GEP %’%d { SI¥ 8‘?‘@'(?8 é@gfclsﬂ@ ﬂ’é’zesmwaéﬁy gﬁ@"’i‘ﬁ@@l%‘ﬁ“s

nat ural | y o€CDRs). ripr thig relaa:dyt@mﬁlh@dcld)sﬁqoeﬂaeamhurﬂZDReqmanmesiﬁersam a

different a i
0T ort  BhRetindi SRl MapBEARGE iR id TS, S eca e GIRE T
321: 522- 525 SequRpreaaredRspoasiblefopmost pytiapdymngigen m&mcnoms itag ppesitdpte

u. §| A %ﬁIIA lﬁﬂﬂ'&siaﬁﬁﬁ))nausuﬂlboﬂfeawﬁlcﬁﬂﬁpﬁiﬁl@ﬁs 6Bdpebific dRfuad IRRZchiam
pu i C ncl ud ene se enc

Thus. “one. 0P HBIRS B cbelrtd pHEyPE v e It B R RSB SRy

t he inventi 8pecifiginahurally err@wtlbwgrb%edmframewoéfaaeeu%mamrmaa:ﬂ:ﬂfgrent
IrD ﬂ)g; fgyag; hntﬁfo’égﬁ?ﬁ%{jfmﬂﬂ fs pdri& (sée2b. 81, Rl%hmlaﬁ@qt, epﬁzﬁllfggél%z%%z 323-
EGF-like Ii aé\ﬂg kj %Wg ﬁrftﬂ‘aﬁ/ %t%e:’gngzgf “Ef@%‘?“ tn‘fﬂ“g H@gpfﬂ?e]vﬁy
nmor e of Ier dowd iSee. téﬁwr 6guI00h9 IQ(pﬂBgeﬁucmrﬁdmwegh béquences icad hmlohtangethﬁ-omg
through Erb Eg’ohc']ﬂbhmaﬁ Q&s ) BQIEIUG n§§&{u@§(§:§ng Er bB3;

and/ or decreasing | eve n ce ates articul ar
enmbodi nent, one Pusnﬁ?"eor@{ erSé'BFtB eé%ﬂr“éd’cféﬂ aF‘r“@ﬁ‘i’%E@‘le@B Kedavention,

SEQ | D NGs: #1hh8 theSEHORS, [0aiNGs nddd-13 4reafdbs@uitiraNEse13@d 44ti-BasBB ﬁEiBoHi@s that
NCs: 45-50 i 5, é%ﬁsqp&”:&?gné ﬁ%&?ﬁ&g@ﬁ{b&a@%}é‘hﬁ@ anlﬁﬁb% nanﬁ%rlm?enﬁgﬁ‘% cibiting

regi ons and reco

anti - Er 783 ER¥risdicand srediated phassberylgion ofﬁébﬁﬁeawblana ong gmlox@miu n
variable fr Béfeg\ﬂfn,kem%hmﬁlsepig%ﬂ obﬁlréiﬁl'llhlt@éﬂiwfté@ﬂgﬁélﬁ ilﬁﬁﬁ WELW3E ndieiie

and 11t oHETR Rt se e e ol Apd e el ioigh T

t he bi ndi ngswipees.ficity/affinity of an antibody for an antigen (see,
Hal | et al., |mupg] g;rﬂé’tﬁ:ﬂ e%mléﬁ%@%?ﬁ%re@g ﬁgehss sefdctedl from RE%;W
ID

A2, S0 R e B ot b BUROPY Bl st Ry i G

Mot Biol, 2N©s833508s608binéd BROMpinRadewithknaty hﬁnmfrarhlaﬂopkuaﬁoﬁa&ndUSA

95: 8910- 891

(050 O CERS BBy s Ay 0 i WSl

in certain BYsRmndbebeavy it ehisyasiable feameneonk raginios cam beider ot
heavy and/ othelshig@br diffetent 45838y edqueies. part i cul ar antibodies descrl bed

herein (% 9., SERihRe11 known in the art that antibody heavy and light chain CDR3 domains
play a particularly important role in the binding specificity/affinity of an antibody for an
antigen (see, Hall et al., J. Imunol., 149:1605-1612 (1992); Polymenis et al., J.
Immunol., 152:5318-5329 (1994), Jahn et al., Immunobiol., 193:400-419 (1995); Klimka
et al., Brit. J. Cancer, 83:252-260 (2000); Beiboer ef al., J. Mol. Biol, 296:833-849

35 (2000); Rader ef al., Proc. Natl. Acad. Sci. USA, 95:8910-8915 (1998); Barbas ef al., J.

Am. Chem. Soc., 116:2161-2162 (1994); Ditzel et al., J. Immunol., 157:739-749 (1996)).
Accordingly, in certain embodiments, antibodies are generated that include the heavy
and/or light chain CDR3s of the particular antibodies described herein (e.g., SEQ ID
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NGs: 9, 15, 21, 41, 47 and/or SEQ ID NOGs: 12, 18, 24, 44, 50). The

anti bodi es can further include the heavy and/or |ight chain CDR1l
and/ or CDR2s of the antibodies of the present invention (e.g., SEQ ID
NGs: 7-8 and/or SEQ I D NGs: 10-11; SEQ I D NGs: 13- 14 and/or SEQ ID

NGs: 16-17; SEQ NOs: 20-21 and/or_ SEQ 1D NOs: 22-23; SEQ ID 5 NOs: 39-40
and/ or SEQ NO%d 421 43; 4Toandgr §H 543, 1% 240, SP)- qotibegies crg-

49) . TitheCldlude Zhe laady anid/Sr Kgh chdie COR 1t an8/08 TDRBITESE AfbbHerbfase

9  bed , ! /
Chose di sct BRsEIARafaNRIA oad ifafEr's b SeBTbinos i1 §5Q kpHins 13-
or Ab #19, déand/or SEQIR GHH7NREQ TD NOs: 2082 1 $yd/arSEQ [D 30s: 22623 AEQHR
45- 50, r &speristIey/dnd/ A5 NOsW -85 &k RROIDYNGKI 5148 Andlot SEQ']D‘MI%%‘IB-

appreci ate %ﬁt sonme devi ation fromthe exact CDR sequences may
possi bl e whi still retaining the ability of the antibody to bind

ErbB3 ef f ecti vel ¥h¢ EDR1, 2 cmdfrdvagionsofihe apimeied antibsdies deséribed above can

ErbB3 ef f ectivel . . s
ommosed_of comBridin: Bl SHRE L TBhuent 0, SMDARERATLRIEE, FBRS AP AL
090 or 99, 586D TR #HAa AbTH TompAb #1 9y setdortniasSIER TANGST- 12013488, 49-74039-
#14. 10 i), ;6 ABLH0; reeparaidilfE MHoweNe, tRE ordiafily ReledURGsadiwil appiBcifRYhat

o1 nai ng. s S TRiasbe ol bthead G bfaiBe i Bagot

¥y
f d - I .Of
REORLIP P SHT e he
affinity of abifigroféheansibedy tokiod KrtBlovffestivaly (cgncdpseraativesangido adddi f i ni ty
maturati on LARfmkigAss Acwﬁjdinﬁwﬂ:\"ﬁho'tﬁbr teﬁﬁocﬁﬁfen@?ﬂ Jn?ﬁﬁ%?reg%gﬁ"o'dpﬂy be
t he olTo

herein, can be 20 uSed to alt region(s), JLowed b .
screeni ng ofoPpRsed gg‘ﬁﬂetcgﬁ’?c’rﬁma%?’ ‘&rlﬁxé’élpgo?a{“hgsﬁe%ﬁ/ﬁe%%%‘a?‘?g%ﬁ

i n bi ndildg. idécieal th orglor moas OOBR(A ek Abl#3aredh #1ghanges i n bi ndi ng

affinity as well IR G ' .

that an antjb dymg%f) I, m zeg&?%l?ﬁﬂf h%e %ﬂ@?gg%ﬁé%égggﬁﬁﬁgﬁﬁg%ﬁﬁ ?%%%Qd’fy

i mt i nogeni Eﬁnﬁsﬂgé? achigus; agpeng faverediongpds of tirding, Using this stéatesyppn antibody

nodi f i cat i ohsving itrk high'tendihiRaffink) @k fbcodainphs 1o‘aMabsmo§b? ciﬂiﬁtﬂac?leﬁriﬁ. n

one or nore . . I egl ERL .. FR?, a ER4,, of. the

heavy and/ o#ﬁﬁﬁg}ﬁ?tg{?? g%ﬁ%ﬁﬁ}qé%r ngﬁ%ovrv%bq tgﬁg% P Eﬁsﬁﬁﬁcﬂgwer b 9B rl?a

as t heseOnmpueiite altar shpsCHB rrpionEs) foliowad by strecringef they reshiitdnt bingingfmalpeules

anti body. | foraddsieéd @ABRinERding ! hecoaash'glpg.@mm(s?] dfetdiefed"Bhfdsdl

W th respecé. Lo eFI ecLar eglo f.unction,. .so ag to enegncg t he

ef f ect i veneSBUEE ATHEY A3 Y9 5y npREUGEy £40 R pogttoref apd scpre sugh that an

exanpl e cyswibndy pptimiged fox therlest rantingd wodiog end lowt lnenFwgewmigitoare

t her eby al | gsieRgdi nterchain disul fide bond formation in this region.

The ho i meri ¢ anti body thus ner at may have | nmproved . .

i nter ng&g zation @é’ﬂ%‘i"fﬁ{?ﬁpr é‘ﬁ‘&?%gro ’ilﬂ‘l‘ﬁg%?é‘@és WBH*BI%%EH‘-%@B#@F@H’%SM

kil 1ing andalsmbé inadbwillipendenmotedf thé Aamewbikiroxions, FR1( FOLGR3 4 FReie of

Caron et al R X =119

B. J. | nmunal t.he fi vy%%’%ﬂ@ Z%%%%nﬁ%err%%%%é?% %ﬁ? ?ﬁ]ﬁgé)g%gv&\lns f}ﬁese

enhanced anfpPdifigations de FPWWIHF&W&%IPI&@H& affinity 94 thecntibodiy

get er obi f g gctz i 0 gh?gﬁﬂg%?ngdédﬁk@%?th%&uﬁlﬁﬁﬁ rni, heder :ﬂom_le% fwithtresplect g&%ﬂ‘é&ér
esear c : - er.nativ ntibody can

engi neelrggd fu\%gt?oc S%%sm%ﬂ%ncééherféefé‘ﬁ?e%f‘rfﬁ tﬁﬁ%@ﬁ?g g'ﬁ?aﬂé%ﬁa”@ﬁrhgq{c ed

conpl ement ¢xamiple. died exapate cppeibe fesiduels) map be Btwdecrsion the/ Bt region, thereby

Anti - Conter alfdhite iRt disdiide Bat oLARHn i thdls regidd), gfﬁe%%%&eﬂtip&lsy

the present  invention are bispecific anti hodies, an nmynoconj ugat es,
as di scuss e@u%%‘?”SWe‘igmﬂ ﬁ%veewgweﬂ fternalization, EHPQE‘%W andor increased
complement-mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC).

35 See Caronetf al, J ExpMed. 176:1191-1195 (1992) and Shopes, B. .J Immunol.
148:2918-2922 (1992). Homedimeric antibodies with enhanced anti-tumor activity may
also be prepared using heterobifunctional cross-linkers as described in Wolff ef al.
Cancer Research 53:2560-2565 (1993). Alternatively, an antibody can be engineered
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Bi specific anti bodies of the present invention include at |east one

bi ndi ng specificity for ErbB3 and at |east one binding specificity
for another antigen, such as the product of an oncogene. Bispecific
ant i bodi es can be prepared as fill length antibodies 10 or anti body
fragnents (e.g. .F(abp2 bispecific antibodies) Met hods for

maki ng bi sp@&iahihes dpelificsegians andamageihereRy Bays qﬂhachécgnnleps@felym&agi AD@S

05117973 andapabllities) Bk2 Gevendoales 8K AN Crincit DA Ddsiph 3@119@3@ (1198159'[ h
bi specific antib C

i mmunogl obul i n hggsl\(/) émﬁlﬁp Sp‘?ed lﬁﬂ@ggﬁeggm lgé:i“rl ,%ng"‘fﬁ%&{%m&ﬁﬁ? ns
have differ gnmugqp@gjugp@,tasdgcn(sggcbbeler MIllstein et at, 15 Nature,
305:537-5%39 (1983)). Further details of generating bi specifi C

anti bodi es can be.fgound, .for  .ex rrple in Suresh et at, -Methods in
Enzynol ogy, 121: Brennan et al., Science, 229: 81
(1985), whi ch deBespedifis antitodissiof te présektaigeenpion iehrleholeastoke biding

bi specific g 1 at j

b1 Speci 1 ¢ dafiran bl ahfufiche? BPLEER shetirncHB bl Sholhd bl ol e

have al so bB@H“‘EFé@éP PswenqcoBlsm@@%p@es sAndisaserared asfull inpgtheantihadies
been pr aducedanmivbag frh 611 g{ Esls p&REs arftib@dies)Kost el ny et al .

| mmunot, 148(5): 11715 etcy{ﬁcag@gef{wssatgéﬁéﬁ%gm Rg&\ﬁy?g’

bISpeCIfIC ant i bod
di ners has ¥@85 ble”@ﬁ3 WQ 8e091269), For gxamply, poeiucton eff fiajl l¢ngiulmi:ec;fic
152: 5368 ( 1gf@thhllies bih Be PAEd b tHeRbeFBRINTE Mo ithlEndYICHRBE hehdy ﬂy
conprises a first. antibo or 25 |nd ort| r eof mhl b|n

to ErbB3 anffap BaSoHbersh BY‘H%'J?‘%E? WF‘?B‘H"% &‘6? & W&Eﬂﬁ“ 6“1‘Hds
t o ErbB35 ERBBSs, 385 15BA,53 EGP}R;i))I mﬁth& de€ildBT geneeating biépediilCaritibodjpcal be
CAl 25, prosihg fﬁp%':g} ; ISIRUAI G ARSI AED in ERSH: YRy, 12720 1886) Gd '

or any of the tors mrimoconj ug
conj ugat es Bi’enflﬁbe eiriEce; fare i KH1BSdarhighedesenibes @ chgmicahlinkgae pragessifer
anti bodi es makiagbisgevifib aitiodigs pWatibes teckinffies O nREQI Ak GebldtBpeiispetific

anot her 't he&ﬂ?}?ﬂ% ic] ﬂgrﬁghn'%cﬁﬁoﬁ[[q%p l‘e%oﬂi%ﬁl%ts cell cﬁlt r%%avei Ao gg(e?jrg%l cribeﬁ For

cyt ot oxi ¢ agen er apeu
enzymat i%0al FXpIReS, |bv?@e‘t159< aw:h@fheaaﬂ@bqeamrodumw@ lgncamﬂ zxpperafspm 235
origin, or Kbs’iaﬁ?@lél Unpam@iol., 14818): 05472 ssaqlmp | AR tHled SHrRBS; fok ﬂﬁkm

radloconu tlca en efu ene atlo
such i m"r{mg ctfbca%nggo #?é@ ]%él 58%15 %tzsd“gj%Sl&l/’én kE@ﬁﬁﬁe&% eF’\}e
toxi ns and fCP@@FﬁbﬁﬂG% eigh &srobdr el thmannﬂelﬁ%éﬁﬁ& @evd)e di pht herl a A
chai n, nonbi ndi ng Afdriid{arfetbBARMS R bﬁﬁ&iﬁc%ﬁb@dﬁ%ﬁme@ﬁ‘ﬁfs@’éﬁtﬁo@y or

h f d A A ch
chal 1 (HOThEay OB eSS oier iR s e Speondaharner Disdiigipn
prot ei ns, Pthyteof whizh bireks ite Brtd32p EBHBB NErbBRAPGFR PR a0 MR- &)is Y,
monor di ca cigfaftE m&lpﬁrpm&we% Qifi58hbAne gﬁ%gs%cﬁla%t fmﬁﬂeb' s

i nhi bitor, gel oni res rictocin, n,”enomycin

and the 5 t¥ikdd tﬂ’é%"(?rﬁ B‘TCFE‘P? of radi onucl i des are avail able for
the production of radioconjugated anti-ErbB3 antibodi es. Exanples

i ncl ude 812 Bi , u@l L 1§1 |n Oy and 186 Re. | mmunoconj ugat es
of the |nvent| on n a variety of bifunctional protein
coupling agents Immuﬂoaenmgas@mf the meskguur@emﬁ}npynbdﬁirmedﬂw@byljugatmg the

propi onat e a(nﬁeaﬁ’&s orl&ug@ﬂ E'iﬁ&iﬂg%ﬁﬂﬁls (ﬂeTéof d@échuapﬁéraﬂ% a&ﬁﬁér\fﬁér% eﬁﬁﬁ

i m doesters . actiye esters (suc

su
as di succi nt “‘tgﬁlﬁé‘g%ﬂt%ﬁ“c uge, glgg ‘( §lﬁ’éﬁ?t°é%° 2fent (&%l ArdwyaEherapeutic
bi s-azi do cagem);Mxm((s @wCin a:&ytnaaca(l]y aadvainRBrofGydteridl efsags oblami of@himal

bi s-di a ni ls

o - (- v ac B ENBB AT e BME st anarreatenh.

tol yene 2, %ﬁ‘iﬁ@ agentsysgfup insthg generaticn af sudhnimmmeponjnghtesitBive beerh
as 1,5-dif | &Hééxﬂfea aflodl. "BdzyRARERIISALve toRins BXAFRY FantPthblebf WhicATFHRBE GeEldN

include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A
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M Met hods for Screening Antibodies of the Invention

Subsequent to producing anti bodies or antigen binding portions that
bi nd ErbB3, such antibodies, or portions thereof; can be screened for
vari ous properties, such as those described herein, using a variety
of assays that are well known in the art. 25In one embodi nent, the

anti bodi es &haingEPgdiseuiomenagrepgingsahsiciond chjn, abria A ehainmadeccin A ¢hain,
ability to I;gnalsmtc;@@fedrhé@efofdugﬁa@mmaﬂmhﬁqnmm daécatahﬁﬂcm RR3.

Thi b EG- | i k
[ gand it (EAE EREH: BSTRAPR Bhor SERIRARUR AT ot e e
portion t hemﬁlﬁlna‘thenmblmrsgaifam,tmmebm, teptgmth cim ghervenyein erohycmembthe an

be centrig Ugﬁ&tﬁe@.eﬂcﬁ nﬂ\(ﬁrlét %?Hdmnﬁcﬁﬂ%g &fd ﬁ’]allab?fgfo'f‘rt%gqﬁ) SEBP rylation
1

can be neasur stern blottin r obi
with an ant |rad§?F0§EﬁBtte FB% %ﬁqb\/@a? %@%E%‘PFJH i BLKi fb d%

supra and t Re. Exanpl es bel ow. - I n ot her enbodi nents, the ant| bodi es

and anti gen bi ndi

the foll gWI ng pr (i)lg%}l? (IS’Jeog:ju%&% 8Ft%ﬁ [gjbponcaoigg e(éﬁ%%g’ {ng cf&’:’ g%asmnal
heregul i n, @piteiagounling aspntyauchgp Nosuceigimidpl- Bﬁ%amdsééhttswlgmmmgte (SPDP),
through fo bBﬁmoﬂﬂalaﬂermj) btﬂ:ﬁlﬁhoﬁil d@fl@itlvfeEBﬁﬁﬂl%‘es&frs @@éﬂ & cﬁrﬁ&h?ﬁa’ﬂqﬂ&ldate
Er bB3; (3) abili se.l.ev E) 31? eI | surface ’
Ce oo, by i bt v piter faf 8. R asrinmice BiSyaccy, adebsif et am of - vece
secreti on oflwatidehyse) bessazidogeoBpoBa]s (§ich ds i (pi-dzidoherzbyl) hexamedinminehn

of cells 133 cﬂé%hﬁfﬁ?H&Qaﬁ@&@&ch@hs—(ﬁghgoﬂu%eﬁé &ﬁ%@ﬂﬁqla%lﬁ h of
cells expre%m n%SDErb 3; . and/ or &()b to an ocat on
domain | of ates A¢h 35 tofysne ‘é‘l‘f"’ﬁ%ﬁ‘“? hdofl pis §%ﬂ%‘%§°ﬁ@’°ﬂ? ds

recogni zed (schad hifekifhand-2jddiatrobiemends @dr bﬁmplé] a ridhinithiinc®dki® tarDhe

or more of g&gs&ﬁaﬁgwaﬁaﬂ ot o A ISIRN DT 1 RELETY ERAbANTTaRcd 1.

signaling t be rea neasured u rou
such as, de#® Qfé’él“ﬁt‘?bqﬂlébf érméthyhlnethsémtaammperéxw wid (ME-RBPA) tsyﬁﬂof

an anti body efmplatyichelatity adnr Pej dgaﬁenbhﬁﬁﬁﬁhck@udd}buky @nb@d)e%be lel}s.,
epi regulin, vﬁ%‘ﬁ fe bi regul i n-nmedi at ed signaling through ErbB3 can
be rreasured I nds€ assays for known substrates of ErbB3 such as,

for exam e, SHC and PI 310 as descrl bed in, for exanple Horst et at

10 supra, Sido eMet gies ¢
et at (1990)Eur. Sé'bsecﬁleﬂ?ﬂ%duc%%]&nﬁéémgsﬁgnanflgérl 151%1 §1tti'oH§Jih§f bifd ERYB3,

one or nore of heregulin ul 1 n.
Accor di ngl ySUc@apiio ??p?’é@’é"f“gﬂj té&B‘EﬁS‘; e%?‘ﬁ‘?ﬁl" ‘ﬁ’g properties, such as those

described herein, using a variety of assays that are well known in the art.

25 In one embodiment, the antibodies or antigen binding portions thereof are
screened for the ability to inhibit EGF-like ligand mediated phosphorylation of ErbB3.
This can be done by treating cells expressing ErbB3 with an EGF-like ligand in the
presence and absence of the antibody or antigen binding portion thereof. The cells can
then be lysed and the crude lysates can be centrifuged to remove insoluble material.

30 ErbB3 phosphorylation can be measured, for example, by Western blotting followed by
probing with an anti-phosphotyrosine antibody as described in Kim ef al., supra and the
Examples below. .

In other embodiments, the antibodies and antigen binding portions are further
screened for one or more of the following properties: (1) inhibition of ErbB3-ligand

35 (e.g., heregulin, epiregulin, epigen or biregulin) mediated signaling through ErbB3; (2)
inhibition of proliferation of cells expressing ErbB3; (3) the ability to decrease levels of
ErbB3 on cell surface (e.g., by inducing internalization of ErbB3), (4) inhibition of
VEGF secretion of cells expressing ErbB3; (5) inhibition of the migration of cells
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with one or nore of heregulin, epiregulin, epigen or biregulin, and
i ncubated with a candi date anti body or antigen-binding portion
thereof. Cell |ysates subsequently 15 prepared from such cells can be
i mmunoprecipitated with an anti body for a substrate of ErbB3 (or a
protein in a cellular gat hway involving ErbB3) such as, for exanple,
an anti - | NKeXprassingdodip3; @ iphalition efspheroidgrawtieofLells exnressing EybB3; and/or
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t echni ques. ease in or .complete dis ear.ance .i.n lLevel or
activity (eTFaSUTRe iReaL (5PETE Bﬁm‘ﬁleﬁ?‘ﬁ%ggsﬁf[}i“ﬁ‘ﬁsﬂié‘e@r‘n'pr otein in
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t he abse?cegig’?g% e ang?%%ﬁ%baer{%?dﬁ#%ﬁ{g?ﬁg . (r)dru?]}{lghsfstgilsé?lg%fa}é’ is
i ndi cative dfscaRedinilersoss absuans: iFqe famplrthepbyldy of amanithody o AMiZsRt s
one or nor e bbididgeroeged thereo£@i inkigid hefegultp epitdpulif, dpigeddu birBgyindhediggd

signaling. | t.al j ts h nti body_aqr tigen bindin
portion t hef ggglﬁ{gﬁﬁ%o@gﬁg@ %ég?a%urg%gy P’é&ge %SWEF%&HO?W,SUQSM%S #
epi regul i n, Espfmehes, for exaguls, $HGrandi RIsk dasslesmibed iy foyexdaplee Horshg alhe
o ERDES R % B M e er O (PR
bi nai ng. por Ui BRE Dol St T e B Hinas fialRR 6y RF G ZrS S st Mo e of
heregul i n, epiregaljodpigenepibgegulmr Asicomlingly, nellsoexjprdsfifig EgiB I ednl te stimutdted

Trra . can i aie By mbf MiRhBe e, HBRL e, WA eGB! Sih
r adi ol abel eaHifat,antibady enantiggrrbindmegortipsithereots Gellfysa ?fjs%bf’ﬁqt%ly
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Cher eof | nnEisp g pERci it s cullardathia i oind RIS Rt I RNLBRAL, &
to ErbB3, t RetirJHKsk entibedy,@ap jagsazsl B finnge actnity (¢ gcBYie kmese aetivipor P13-
amount of | ghbe dcltRy)aish drerefognided décthigh®) oddbeéR8H brvonfpiidts egul i n,
ant body. or siegaRcHEIRGt KT 64 KErBap vl oF b aPgE Sl or roten in
The ant i¥bdy pathway idvgbninpErdi3rig theopredeoee Qﬂt_bé aibodpyr antigeh bindigeportion
B! ndi n?_ of Eﬂéﬁ‘eo@rbﬁﬁvé fog_ﬁ@ﬂ:vél%rglcbiviﬂﬂﬁfﬁgé-’dbbéhce%Ptt[e%(kjibbd'y or&iti@& bifding
bi i g por VSRR {15EREdE THARIVR AT 4 SPREPTAIGH PRGBSI dnbit
(e.g., one oneoonereaf htregwegy lepinegudip) epégpulor hiremytingeediated bighagigl i n) to
ErbB3 5 by bi ndi « [ 1 e Iﬁgg'- ' -
as the ErbB3 i 3g¥cdewa %\ll @%3‘??‘&%?‘5@“@%%’%%‘; y o‘!rhlagrqt8 #bgrgﬂﬁfcﬁg?ﬁgm
porti on +heFEE-heandi(agi Beregwin gpiFrpubie, eargeErobBgegqhgawadﬁgﬁdér&nék%@v or
di storting dtweesingfths biadingof ohe & &R of Berefulinh apirdghilih,Sepigivalr Sirkgulitad
to the ErbB3ptkgand. Antibodi es and anti gen binding portions thereof
that decrease Tevels of ErbB3 on 10 cell surfaces can be identified
by their abilitylnegdedaneleefortbesentibaiespriagtigan kiading portiong thereaf which
Snbodi rrentE s glhimﬂhlaleinhb@gjf%e F mdfd dfURRglid) fébigaglma,r &ﬂigéh%rtﬁﬁ%gﬂﬁ{tp ErbB3,
ecr ease, Fr el.l surfag r i ;duci.ng .| nf er [ zation
Cor " § meriths Bl et s 5B SEERRLIR M calh, % (rerbed kS b o)

bi ot i nyl at edanarectontasted witiea labéleEEHB3 -ligahé (aif . cmdariatieted heedghilis, epiregpdin,
b il - ;
bi ot on a ik nﬁﬁ%‘i‘?‘?oﬁeﬁ%’f?@ﬁ“‘ o 8 pESAELDE B0 i B8 Willboff or

n
cu ] > presence
absence of &MIEEA astioytheregb nlf Hhermatibefyinsaptigan hinding pertiop fhereof

exanpl e, asiniésie hefegalid, Rpir€auin, eplidnasr BaBndin tbding to BibBB, thele Batistically
0

1998), Z73;. 9-27, fol l.owed by i recipi.tation.of ErhB3 and
r obi g G ¢ NEEFST Goetere M ARCntonk SEMPE RSB 6k BRhicTrbsise ety
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Anti bodi es or antigen binding portions thereof of the present

I nvention can also be tested for their ability to inhibit
proliferation of cells expressing ErbB3, for exanple, tumor cells,
using art recogni zed techniques, such as the CeII Titer A ow Assay
described in the Exanpl es bel ow %@lso see, e.g., Mcallan et al.

Proc. Natl. Acad Tseﬁntlbgslyeagqgen d@lamqm%@c@gf mpwrénblt thg bindirgosjthe
Cancer Rese®@rbB3-5 andf‘tQ%- 381&@11111 epireguili B% Ahy mTeB]ﬁmsm For

bodi he
o011ty to SETDE e Aol r”%?tf)g%ﬁt%@%geﬁqr@gﬂi é@flwﬁl%nb dingpf o o
be done by tESbBCbhgmdl(e Enoamormereyd heregulin, aplregmdm,\@@%nlﬁrﬂ:i%égddmb to ErbB3

[ o o Bl e (gl A A

inhibit the sfﬂt Fé’f antigen bindine poryigsthereopmay pphyhit/bipdipg of an
using a tr aEsbB&bhganﬂSbsra!tel(iﬂg b1 digtortimg Qe @nforBiatibeof EAB3 Mbch €lad itfs unable - -

ECMb52) as g‘?ﬁlﬁ&"@ﬁgﬁﬁﬁiﬂﬁn I n anot her enbodi nent, the

anti bodi es or anti 9 portions thereof are screened for the

ability to inhibia l@%@r@d@nggmlndmg p@@nn%thesepf@ssdwgeaa lspds offBibB3 on

can 35 bm d@ﬂﬁstbﬁcéﬁdaﬂ%e@dbnﬁﬁ@@ﬁy‘tﬂ%ﬁr‘-‘é&ﬂﬁ?ﬂf &i faﬁﬁxeéusa In
ur na

devel oping tu man et aI 0

Bi onol gcngaF rgé? 8’%&?%%“@% etgf ?'Hﬁq g‘eﬁﬁbﬂt@&f‘ PEiineor % diefféfisélér){ B3
Ant i bodi es eell surfaceexpréssiodibygndwing iptesnalingiondpr inhﬂ:‘asmg emtlot gtosik)eofErhies.
or overl appirgQesehiid WB & I:Briﬂotﬁf liﬁw fndahd hl; Eﬂ% B3 1616041 é&p{he cell

i nvention can_.al so é gyng st and ques nomn
the art and &S SR RereAGRdsemipgd Spmele, b}hmsqsaeaag ths Aaowatef bigjin on a
ant i bodiles nitmolayérlafdeﬂsantchm:samﬁaemresamemtabieap@om dntibedst OmtigEh

ErbB3 boundy, h
M A e b SRR £ i
Har bor Labolhe 9@%%13&5&%@”&&@@ L@ﬁ@angslyatm@aﬁ BB handk e bing.
| V. PPar NB.C @ithisaptaiOiip ASddcreabs in d@édloﬁﬂﬂhbﬂﬂiyl@t@@ﬁﬂ{BB SReetiRicas aat

i nvention a eutical ¢ ion,
cont ai ni ng pé%géngfgﬁf&&%@?% %“%‘gb?gﬁgﬂ‘éa%tﬁ" gﬁf ﬁgﬁ?gas“ ang'gg‘%’w}mg
ant i gen-219| nd¢grepserdPbBa gvels antetlsutfacesf t he present invention,

fornul ated toget hﬁﬁbd@léﬂbf@nﬁ%’éﬁrﬁm%’i&rﬁaﬁ MerREESHthé Blefent ﬁfv’éhﬁfn cah'llso

(ocg Do BF ish & GRERAs 4o S L GHHEstoR of RO kpetin Aottt pxample,

b| nd di f f er tmorgplls; vpngs and recEghiBd] techniques Aschisetie elidliter Glow Assay
" phar maceut j&alibed i GERlAMN& telivh gﬂ{oesreb ncl uﬁ‘é@alﬁﬂl‘t &an (}’rﬁé lNa?lofiycﬁf] 55

di spersin coat 1 ngs atlb ant |
i sot oni 8%@%%8%@?6% eP ot prpl é&% a"é?de‘tsﬁ%Tc‘f’ ﬁﬁ)e‘?% ar e
physi ol ogi cal | y hompthier &hodimes ﬂfe&hﬁbﬁdﬁshﬁ afitigeni bddih g pértibiisatbeof zﬁé

intr avenous%fréetﬁ[,& ?d}‘lﬂf?é;éﬂjlllﬁ? to ﬁ:‘ﬁﬁa‘iﬁ{’ﬁﬁ%%g&{m&a&ec@ﬁse&&ressmﬁ )]g‘g%eoz%

epi der mal mnistr I on_or

on the rout ke ¢amedy rﬂsﬁlgé’ﬁ“dfq%‘ﬁl as’éﬂri’é, %Jéh ps/the MGHPOBRISA kit evanlahmfrmay&D
bi speci fic ByterigM m&&@@hsf W@ét&ﬂ)lﬁl’zm Smﬁ]l%rl%%&‘iﬂnﬂd?he% %Bﬁkh@éant&

prot ect ,t,he co on of ac s .and ot er, a

condi ti 03?115 et %ﬁl} nag@frp?’v%{ngl %‘d cefls e &Eﬁ#@&' CF-7

accept abl e &ds} usingd ears-well a;ssqaﬂMﬂlnme Cofpt éimiendahhiﬁd&t #mmssz) as
described herein.

_ In another embodiment, the antibodies or antigen binding portions thereof are
screened for the ability to inhibit spheroid growth of cells expressing ErbB3. This can
35 be done by using an assay which approximates conditions of a developing tumor growth
(see, e.g., Herman et al. (2007) Journal of Biomolecular Screening Electronic
publication) as described herein.
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25 biological activity of the parent conpound and does not inpart any
undesired toxicol ogical effects (see e.g., Berge, SSM, et al. (1977)
Pharm Sci. 66:1-19). Exanples of such salts include acid addition
salts and base addition salts. Acid addition salts include those
derived from nontoxic inorganic acids, such as hydrochloric, nitric,
phosphori c, sul f éatibodips o asBiEembiading partionsheteof tiabkin &y besamedr t he

like, as dmg bber;lsg fnrglcbgmsﬁbsm@ Bh@éihﬁoﬂﬁﬁﬂ%&?s&?"t?é%réﬁéfﬁﬂm@&tﬂ)‘n' dahalsb Ge
nmono- and di oxylic .a e substitute a

hydroxy al ké%B{ cﬁ I%St%‘frﬁfﬁ%q"b%lkﬂ t:hﬁﬁﬁtafl %d’ g
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derived fyg 0'3})1 Q:ln' ]ﬂﬁB? ﬁﬁ:ﬁ Wélﬁiﬁlbo@’ﬁlné?esf gc&dréﬁnblo(l sa§§a>}n§uch as that

nmagnesi um ca m,nont ox
ani nes, sucﬁe“‘ég 411’{98 §»|%Pﬂ§ﬂr@ﬁ@aMa%%&olqkﬁpw Hﬁbﬁmhqﬁ%tam ﬁé
chl or opr ocamﬂowcalnd[l)mmLﬁiee{umwaambmeﬁomehyl enedi am ne, procaine
and the |ike. Phar maceuti cal conpositions of the invention can
be admi nistered alone or in conbination therapy, i.e., conbined with
ot her agentiV FoPhasmageuti gmpesifisdnsat i on therapy can include a
corrp05|t on of tjgb@;&))resent ent| on, Wwth at qeast one Qr nore

addi ti on t her a ther a3neft, epgg,sgﬁt iguentiqn pPEgYiqes @ LABBPSIHER K& 2

descri bed i pharmacéhitiealpioatposition,t doatainitneieas iatdoaibinacibn bhmohsvlaal amtbodfm
al so be ad

Surgery. &*3**“2%%% Bihduih RO B P 0k HeBllod e et v
by a vari et ¢ PBErmaseutisaldy mnmblrfﬁaﬁrwe Iayque embodiment, w@m%@pa& wglugg a

the skil | edcatibihatioh ofthatipley.g., sl 6Omord) #6latdd aatipddiésSof1tad inQ8ntin! Wwhich

vary depgndin n.th Sir esults. The active compounds can be
prepareg’l% Pﬁgéjﬁé}fe%re ﬁ?ﬁg I%E?:;'prot ect the corrpound agai nst rapid

rel ease, such asAaugssrherein) ‘phanmacenticelly agcapirble icamier’ inclbdesi angy and all
i npl ant s, tg@l{?&ﬁseﬁ brsib@ rﬁ@ﬁzﬁg Q@ﬁmg@%txﬁ&&érﬁ?ﬁﬁ@d?ﬁiﬁh%ﬁ? shelR] is¥BR and

St ore v %P%@&?ﬁiﬂ@iﬂg&g?%%?% iR s o ey simpsnitgd Flagaby,

pol yor t hoesthercatrieaiscsugably lﬁaomrayeacusdmtrmfan;cu&aarl svbogtadeons, tiasenteral, spmal or
pr epar at4gon
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New York, 1f@idRcule, may bd coamethinni miterialao prosgeothedomboilidticfrém viedction of)a/mds

certain rougs, gl ATV Bh 80l IBNSNDESFRARYY L0 coat Lhe

conmpound w t m nj st er material to

prevent its inachi‘Pharmsseutically aseapiable salt”wéfmh@hmmwhe desired
iadm ni staar eE'lOIO@lO'ﬂl &ﬂbﬁtﬁ@tthglpsﬁdm acnﬁpamﬂlaﬁa ﬂo&s%f 1n@§anbeliu9ﬁ1dnsmrml e,
i posones, ha e by e .di
e oae: on RisSibipakEiter G COTBIRE UM FRt GRS Tk st $4 FY
wat er - i n- oi Examplvmf@ncmhsemmch ambacbiglmmtsmlhamu@mncﬁam Acidedditios

(Strejan et s idchRiR4hosk dIBVECHERMBRT0xiE: ikorbani® BARLTBEGULs IHG A4 chonc nitric,
acceptable carriers i cl u e, steril gy&ﬁueous so| ufi ons EBP sp erﬁl 0 gm

and steri | ePHSRRREISSY TR Oy SFrindlifs PRasepRrP Yt e fike aa el @
i nj ect al30e fmtead utgannsacmls sushspeliphatic. mdve and dicobostichciies difenglnd

agents for #{}g@ﬁﬂgﬁ%ﬁj&h{}ﬁ'a@ﬁs l-déﬁ%r aﬁé@ﬁ&%@ﬁ?%&ﬁ%&“&m 5l§3hraH§ a%{ t.

Except insofar as any conventl

with the actPipgtie m%mld&@é e dfese aditin %ﬁ&mﬁ@e thase gprived from

conposi ti onakafneteaﬂh InfeYA) si:6Hnasl s@dﬁ%bemiuﬁﬁ aﬂaguéyﬁﬂl ST tRChilke) 8
conpounds ca 0_he {ncor or.at ed |nt

30Ther apeut }vgll B IPPIOS O ENE ?:'51‘”169’ Sr}qu glrggﬁxlghglﬁ‘&edéaf'%'ﬁFeN under

t he 35 methylglucamine, chioroprocaine, choline, diethanolamine, ethylenediamine, procaine
and the like.
Pharmaceutical compositions of the invention can be administered alone or in

combination therapy, i.e., combined with other agents. For example, the combination
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conditions of manufacture and storage. The conposition can be

formul ated as a solution, mcroenulsion, |iposonme, or other ordered
structure suitable to high drug concentration. The carrier can be a
sol vent or di sper5| on rredl um cont ai ni ng, for exanpl e, water, ethanol,
pol yol (for exa cerol opyl.ene gl ycol, and liguid 35
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35 acid, and the like. For the therapeutic comnpositions,
formul ati ons of the present invention include those suitable for
oral, nasal, topical (including buccal and sublingual), rectal,

vagi nal and/ or parenteral adm nistration. The formul ations nmay
conveniently be presented in unit dosage formand may be prepared by
any met hods prbyalaphalnsuchas sannitl, sorbitakens podiTmechiorisigrin thefcompositien.
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e o STl B nlerc 8 Bller RSB e ARl By B R el poiRed G0
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nonaqueous carrie e 25 LNt maceut i cal
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treated; each unit contains a predetermined quantity of active compound calculated to

produce the desired therapeutic effect in association with the required pharmaceutical
25 carrier. The specification for the dosage unit forms of the invention are dictated by and
directly dependent on (a) the unique characteristics of the active compound and the
particular therapeutic effect to be achieved, and (b) the limitations inherent in the art of
compounding such an active compound for the treatment of sensitivity in individuals.
Examples of pharmaceutically-acceptable antioxidants include: (1) water soluble
30 antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium
metabisulfite, sodium sulfite and the like; (2) oil-soluble antioxidants, such as ascorbyl
palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin,
propyl gallate, alpha-tocopherol, and the like; and (3) metal chelating agents, such as
citric acid, ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric
35 acid, and the like. .
For the therapeutic compositions, formulations of the present invention include
those suitable for oral, nasal, topical (including buccal and sublingual), rectal, vaginal
and/or parentera! administration. The formulations may conveniently be presented in
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(such as glycerol, propylene glycol, polyethylene glycol, and the
i ke), and suitable m xtures thereof, vegetable oils, such as olive
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which are well-known in the art include, for example, inorganic adjuvants (such as

aluminum salts, e.g., aluminum phosphate and aluminumhydroxide), organic adjuvants
35 (e.g., squalene), oil-based adjuvants, virosomes (e.g., virosomes which contain a
membrane-bound heagglutinin and neuraminidase derived from the influenza virus).
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30 required. For exanple, the physician or veterinarian could start
doses of the conpounds of the invention enployed in the

phar maceuti cal conposition at levels |lower than that required in
order to achieve the desired therapeutic effect and gradual ly
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| i posones NBgetRAPRidSeiiBe &e df2EBve amount of the pharmaceutical composition
30 required. For example, the physician or veterinarian could start doses of the compounds

of the invention employed in the pharmaceutical composition at levels lower than that
required in order to achieve the desired therapeutic effect and gradually increase the
dosage until the desired effect is achieved. In general, a suitable daily dose of a
composition of the invention will be that amount of the compound which is the lowest
35 dose effective to produce a therapeutic effect. Such an effective dose will generally
depend upon the factors described above. It is preferred that administration be
intravenous, intramuscular, intraperitoneal, or subcutaneous, preferably administered
proximal to the site of the target. If desired, the effective daily dose of a therapeutic
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30t her enbodi nents of the present invention are described in the
foll owi ng Exanpl es. The present invention is further
illustrated by the foll ow ng exanpl es which should not be construed
as further limting. The contents of Sequence Listing, figures and
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standard teghpigues in pol ypeptide preparation. See, e.g., Sanbrook,

Fritsch and Maniatis, 10 Ml ecular Coning: Cold Spring Harbor
Laborat ory PressId dm8iboddk RBelprekag investid s idey Peethsd mttfb@ﬂﬁg

oot aaer | g BsSEH ol wi aé’f%%%?@?ﬂﬁ?%?ﬂf&ﬂ&ﬁ?g b aiehisie e o aethisg s

McCaf f erty, amibody jor pntigen pindgg)portion theesdf efthe mveutborinao apoirefiettive to
Har | ow ejip a{reat@he%ﬂ;'éake fﬁxﬁﬁﬁ d1§:éh'§és u(c]lﬁﬁg?o’r eﬁa’lﬂ%lg‘i WFa?i'E{ dHRLQRP #F?Sgﬁ%

Mol ecul ar Bj ol o subel & Sons
In vitro anfu§19 51’1“}8 FPo&’é angpay '%fﬁ%“ F@%‘e’é%ﬁ%nﬁ@n‘iﬁf&\ieﬁ GF‘GW% e
descri bed, Bastrognatipdleanden cGinl canedrf lungcameiobsd prostaewanat. nodel s of

viral hepatitis. Tﬁ)@%dnbbhy ciﬁ%aédgﬁ{l@te&dalhﬁl%m%m &%eraﬁﬁt o3 vitfich

(2005) and in Th ahzee no hepat 1t s VI Trus % ons,
| LAR J.; 42( %9ts 5110?3112’9“(‘%‘@119 or %géllﬂtmﬂim‘ééh the antibogy totrgat the ldlseasra nes
used in 1tSheaS§Q(¢iat‘:di mtl}‘rb]ﬂlfemdia&ﬁdlglﬁh@%v s»ﬁ:h&h@@eatxa@gbntshﬁamaé\gor Ced
Nat i onal vest] gat or as, i ndi cat ed.
Col 1L nes: Syt Mo ladhls Bl 1l (EDPHRIRIR, et €133

agents, small molecules and radiation).

In another embodiment, the present invention provides a method for diagnosing a
disease {(e.g., a cancer) associated with ErbB3 upregulation in a subject, by contacting
20 antibodies or antigen binding portions of the invention (e.g., ex vivo or in vivo) with cells
from the subject, and measuring the level of binding to ErbB3 on the cells. Abnormally
high levels of binding to ErbB3 indicate that the subject has a disease associated with
ErbB3 upregulation.
Also within the scope of the present invention are kits comprising antibodies and
25 antigen binding portions thereof of the invention which optionally include instructions
for use in treating or diagnosing a disease associated with ErbB3 upregulation and/or
ErbB3 dependent signaling. The kits may include a label indicating the intended use of
the contents of the kit. The term label includes any writing, marketing materials or
recorded material supplied on or with the kit, or which otherwise accompanies the kit.
30 Other embodiments of the present invention are described in the following
Examples.

The present invention is further illustrated by the following examples which
should not be construed as further limiting. The contents of Sequence Listing, figures
and all references, patents and published patent applications cited throughout this

35 application are expressly incorporated herein by reference.

-44 -



Colo357- These cells were obtained froman academ c investigator and
are described by Kolb et al. (2006) Int. J. Cancer, 120:514-523.
Dul45- ATCC cat. No. HTB-81 OVCAR8- source al ready
described in provisional application. 30HL975 ATCC cat. No. CRL-5908
Pul veri zati on of Tunor Cells A cryopul verizer (Covaris Inc) was
used for the pul verization of tunors. Examples were stored in special
bags (pre-wei ghedrsiefisk@ni/Methdds ti on of the tunor) and placed in
liquid nitrogen while handling them For small tunors, 200 uL of
Lysis buffer was first 35 added to the bag containing the tunor,
frozen in Iiqui dThiowgbestheerdmpleenthp folipeving matetials iang mothods Wererlscabumlegs
of the tgmbtﬂeﬁqgggtgﬁdbag Pul veri zed tunors were transferred to 2 nL

Eppendorf tubes p din.liquid nitrogen until ready for further
processi ng Lysi s?‘b$ n?[ﬂiﬁ € PRFlcS oFthe present inyeftionemploys, Yyniéss Qthepvisg s s

buf f er suppimsiietdde convehtional rtiedgqes af dhqphistsy hedlantar bivlidyi, t@bﬁlbldauﬂDNA

cbout 65 5 Bfifflodf inBRnOMEPfesBadNO 2. wihihal LORMOBENTEN S UL O
sec and |nctﬂ§hlﬂlﬂ‘#ﬁj leﬁomeptfd@rprmpns@eww Smérqo}csﬁn@@h s Mdagiptin f or

about 10rom Mdlétu@r@g@rﬂn‘@ CSIASpEA Ha@&%ﬂm Presk Pl'gsb? Untibo
honogeni zat i

fresh tubes E?’%’F’e‘frtﬁgti}?rgf"cggc@% M@%ﬂ’zﬁsgﬁ'?ﬁsgyy\%ﬁs Iﬁ““i &%‘?ﬁ%ﬂ&ﬂ’t

(Pi erce) waél996); wifredy Engivegningud ﬂl@ctmhdpmmcm(érac’scqb Appmadh Senesal 49),
E 3@; ::m fRCaffiR tﬁla a1 1 ?@%)“Arﬁfbﬁg%?u E&bc%‘zo Mam]ézniti e&wE ff%ih '
results ELI éﬁgﬁjsi 58 aﬁﬁ’ (&?g ) g SWTERY, F 5’1"?‘1% Bicipeyafgs. Ausubel
phospho-1Br bB3/EIdHe A iler &eSqns (L9923 efh ﬁzﬁomd?ﬂd):@mb@etsyﬁanﬁwmylbgmv

96- vel | Nunsg%gvaf@aég R B3 bR XA A i) el

and i ncubate vVer ni t at room erature

wer e washed %”“f’f’frepé” It *FPEHGDCQL‘I | (N YR (B): ﬁé&(@é}@ vtagﬁér with

PBST (0. 05%7wpeanred Modelf dkpritive] BirmsUhfespisWIAR Luagked7-be2adaput an
1 hr at roomtenperature with 2 % BSA in PBS. The pl ates were washed
3 times with 1000 gllwell in the BioTek plate washer with PBST

(0. 05%&@en- 20) . Cilngl.eéof cell lysates and standards diluted in 50%

Lysi s buffer andAﬂlmlMﬁfeﬁuébﬂEIHtﬂ&x@b&&hbﬁ@ﬁé@nﬁéﬂrbeﬂd’w mﬁerobtamed from the

Chaker - and VaGHBYCanee IEbfy eiPauBbely lEreaer Srisdsr@hok bl at o

washer w th PBSTCEDL@SSaween- 20) . About 50 gl of a detection antibody
diluted in 2% BSA, PBﬁcm%ﬁg@gg gibated for about 1 hr at

Gi'rect | ¥conj ugat ed t 3HBr SACCH- BB@%E?%SL?E HRP) and | neubat ed
for 2 hrs at room t em@elcd5W Ehesd bellsplaxt ebtained from an academic investigator and
are described by Kolb et al. (2006) Int. J. Cancer, 120:514-523.
Dul45- ATCC cat. No. HTB-81
OVCARS- source already described in provisional application.
30 Hi1975 ATCC cat. No. CRL-5908
Pulverization of Tumor Cells

A cryopulverizer (Covaris Inc) was used for the pulverization of tumors. Tumors
were stored in special bags (pre-weighed before the addition of the tumor) and placed in
liquid nitrogen while handling them. For small tumors, 200 uL of Lysis buffer was first

35 added to the bag containing the tumor, frozen in liquid nitrogen and then pulverized to
improve the recovery of the tumor from the bag. Pulverized tumors were transferred to 2
mL Eppendorf tubes and placed in liquid nitrogen until ready for further processing
Lysis of Tumor Cells

-45..



25 was washed 3 tines with 1000 gl/well in the BioTek plate washer

wi th PBST (0.05%ween-20). About 50 gl of Streptavidin-HRP was added
and incubate for 30 mn at roomtenperature (except for pErbB3). The
pl ates were washed 3 tinmes with 1000 gl/well in the BioTek plate
washer with PBST_(0.05%ween- 20 About 50 Ed, of Supersi gnal Pico

ELI SA substrate WHROERIHEE [wad n hysishuties supplemented with prgteaseandi Rbnsphatase
30 reader. Tihgbithas. A ysBBuafedmas eddedso tig ti6ikliqubtsiih h@'ﬁ&l&;oﬁedmiaﬂ@n vt

averaged an r e andar d

Govi ot on bepadLy FantR BmblEl BBtk &P S arda I 31 SR4RH theubaring
Ant i bodi es gsmgowb@gteﬂmstpl lmte;rvem Spua f@mlmunmmuam Qingén Qiapipedder
anti bodi &s E@Iﬁﬁrﬁ&%f&x@h&?%ﬁb erﬁ;?aueﬁ oftfhe s&RpRS éﬁmeﬁhysﬁ%&we@alﬁ%edéﬁis
Ab #19, a h E EH‘E&‘E i ncl udi ng a uni que conbi nation of

i ni munogl| obﬁ'ma}h ’Brﬂf%??'ﬂ d from hunan donors (Hoet et al.

supr a, incorporam_ﬂeference inits entirety herein) was

initially screen f

and a Ch?/nese ha%gfal e%gﬁég?%a?%@{fﬁ%mgxfgp%vgg i %glﬁ%gsu'l]f% ?@r EEBE%&&U
73 uni que Findsagplseelh ?W&%PM@“ICPWHFW Eﬂ Fdaafepefunpp sameply was

cl ones V\ETEIdtétQﬁedﬁftEéﬁﬁiﬂaﬁdatmo?ﬂibEEIS)’LI\AMNQOUt the phage. Using
hi gh t hr oughput s these Fabs were expressed on a snmall scale

and tested for bt Lu g using ELISA 5 and the Fl exchip method which is
a high-thr oughpuAllsﬁlrlgédeagsnwwhe tasglond pbesphSERYB3 BEHAS wepy puithased 3

Koot | et “°“S‘°H‘Q& Rrock @“%Bﬁ‘t““gd%m’é% N Mo iR B Wancal il 719
i netics and, epito o, a Er is fu
a ErbB3- FCBH? i ot f’?ﬁﬁ aé?#sﬁv bl&ahﬁmﬁe@w.mﬁtﬁ%a@%m Thing, piptes
bi ndi ng Idonsteewashed3 uniesmﬁthrl@o@allﬁveﬂ irt the Fiabak ylmeevasladrmihm {1403
t he dat b ,

€ data o Tr@«'e&?% ]fng r@%u@s 8ﬁ&ﬁKA%HCk&ﬁ&rEﬁ%ﬁs ]-J}‘l {-:%E@%énﬁﬁjfut 0N

was next exa nﬁg
of a goat aff “éhwp sieL WRteaYshetht r%ayﬂthAQO% HEwall jnthe BioTek

Figures | Af plack \itheIS\eﬂlePBBT((anﬁi%d‘atee? -Fabh SogHhbhielldghatp pnd samdakds diluted

stalning o H

oL a1 g of i M ME AL By 1R AR o in AEALEA ERheP P S

bi ndi ng 8 E’ﬁwsecqbagérf@r 2hspatediGlong plate siekepand weshed/Bitimes with 1966 udwels

3[ t he Fabsinmé Bl(ﬂQ:ﬂQiM@t Wdﬁﬂh@ﬁ%'@?ﬂw&ﬁ%bf nBaltl sy, ul bhg dMetiamd
regli ons re r at i r

expregm on ATgdy ﬁ'é‘%fd ﬁﬁ%&{ PE%@E% %’?ﬁ% lﬁ'glfqﬁ&@tsftgr #H’?Hfhhre%} Tgom

Sel exi s backempeeatushi Eor phesphordiabtthedatentiog aatdbddyrwas dirsttiy eomjugated fto

the appropr h@&@rahgﬁwm%nﬁsé () 250 FAbREY RS at rxbﬁ teiRp&¥ufe. VIBRelpMie

I ncl Ud6d25 was wgs ttgrgesa\lmﬂ] f‘OOIaatlfwelll ugJ tt%%lXTAE a?e washer with PBST
(0.05%Tween-20). About 50 pl of Streptavidin-HRP was added and incubate for 30
min at room temperature (except for pErbB3). The plates were washed 3 times with
1000 pl/well in the BioTek plate washer with PBST (0.05%Tween-20). About 50 uL of
Supersignal Pico ELISA substrate was added and the plate was read using a Fusion plate

30 reader. The data was analysed using EXCEL. Duplicate samples were averaged and the
error bars were used to represent the standard deviation between the two replicates.

Example 1:  Production of Antibodies Using Phage Display

In order to obtain human anti-ErbB3 antibodies referred to herein as Ab #6, Ab
35 #3, Ab#14, Ab #17, and Ab #19, a human Fab-phage library including a unique
combination of immunoglobulin sequences obtained from human donors (Hoet et al.
supra, incorporated by reference in its entirety herein) was initially screened for ErbB3
binders.
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The nucleic acid sequences for the codon-optim zed VH and VL of Ab #6
are set 25 forth in SEQ ID NGs: 25 and 26, respectively, and those for
Ab #3 are set forth in SEQ ID NGs: 27 and 28, respectively, as shown
in Figure 22. Exanple 3: Binding Affinity for ErbB3 The

di ssoci ati on constants of the anti-ErbB3 antibodi es were neasured

usi ng two 30 i ndéstgdwrified Efl apdersChipesg hamgterpiyary sell Ipesesipeassing cell

I|§fasonanceR Aswaceamlﬁa To&lniqueiFal sehens:s a;y»me tﬁgraw\w& idbAtFRY] ThéyerRace
asnon Res asS SOon
(al so refer r%fég@ %“W%‘SE%WB‘%B? &ngﬁg erf Sr’ﬂ%gigﬁghm"é]PXt

descri bed i meﬂmsis,a*heseﬁ*abwe)@)exmaiegiton@ama&sgaih test3d forbiudipsasingTBlISA

KD |
D \Jgsugfﬂl‘/’%\%ﬂ@ﬁfeg’r{% q%%f&fggﬁﬁ if dBig ﬁ@l?rﬂ%‘és #géﬁsrﬁcg BlakRon resorfl_lanIg'@SIJﬁj

Surface Pl ad aR§ ¥dthou WETRPOftR PF@&H'@ “%%eaﬂﬁ‘é theg,
Ab #6 had ablﬁldlmgdhmielcmﬁnd glitope bl@ch:h’g amle#hm#&ﬁs fiaibretaiget progdinier DErbB3-

glb ﬁgf ng 2243 agﬁg%ﬁpﬂf&qﬁ Sgﬁelg%)%érg Tnedir dTl%%quflﬁ?BSﬂx&h%’ ﬁ%)f%s%

ng assay ver
of Ab #6 an8Vaf rates {gsshefabs at¢ &frpm ke data obtaingd VE- 3M cel | s

were detic hed wi Bhld?ngréf&hé wmg 'FalEsDEMAEME—W%ﬁ& wihs ne¥tk&hihéd ading OOM

terrperature ols

i medi at el y Pte ﬁ%HM]%% Fﬁbf@gg 33 ﬁg %P%%‘{é%%%?dgé“‘\gﬁﬁ?%g‘gﬁa 64hun
down in a Bewskndany a@titodly| ds ehowemt Figtineg A and 1BOSEvephcdndidate Febs axtekited
Cells were a}gp}b@m@gggm rRPABME-Bvssiifer (PBS + 2% fetal bovine
serum + 0. 1% sodi um azi e Bect on Di ckinson) at a concentration of 2
x 106 cells per m" and 50 pl (1 x 105 cells) aliquots were plated in
a 96-well5 t Examnplel 22t eOpAniiZrdioni of 2ati-Erb®A3 Kibs200 nM ant i - Er bB3

antibody (Ab #6 Qs ég;e%? lthé‘ aﬁﬁlﬁéaglbg f tﬁ%ﬁ&f bﬁ?@ﬁaﬂ%ﬁ%ﬂﬁiﬁgofﬂﬂﬁg

eppendor f the an ra nt o
buf fer. Thel'&3dchsie %’#@r‘@r B8P tshﬁéfPBm%YTeée%Jﬁ@qes@&W%Fa@hwerer%wzoo nM
to 0.4 nM 5ﬁhrgﬂzecahsmuow§ of the different prote| n dilutions were

t hen added di rec || e f.l naI
concentrations o ﬁ%&&gllﬁlﬁ%g% '#ﬂd %mﬁf\ﬂsng?%?e age % %ﬁ\ﬂf
0.8 nM 28. 4cqmyrugtelfoy eppresdiass astand s&rh oF ERSER isotzpen Thﬂmﬂetducé%inbkidﬂrﬁ Sﬁsus

96- el | pl abRkBEHEwhiOlE HxH &Fsetfelddsibna f@f RbKIHCH bitihé @fsto r‘the ﬁ& and

Vn\} ,? Et ggoat fléﬁ Thiig ggcﬁlregéelélr The Sefixd vector% rlrggluscneﬁkeéwgro%tser and a matcgﬁlg

ues

poly-A signal.
The nucleic acid sequences for the codon-optimized VH and VL of Ab #6 are set
25 forth in SEQ ID NOs:25 and 26, respectively, and those for Ab #3 are set forth in SEQ
ID NOs:27 and 28, respectively, as shown in Figure 22.

Example 3: Binding Affinity for ErbB3

The dissociation constants of the anti-ErbB3 antibodies were measured using two
30 independent techniques, i.e., a Surface Plasmon Resonance Assay and a cell binding
assay using MALME-3M cells.

Surface Plasmon Resonance Assay
The Surface Plasmon Resonance Assay (also referred to as the Flexchip assay)

35 was performed as described in Wassaf et al. (2006) Analytical Biochem., 351:241-253.
The Kp value was calculated based on the formula Kp = Ky/K,.
The Kp values of Ab #6 and Ab #3, respectively, as measured using the Surface
Plasmon Resonance Assay, are depicted in Figures 2A and 2B. Ab #6 had a Kp value of
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BD stain buffer. Cells were then incubated with 100 pl of a 1:750
dilution of Al exa 647-1abeled goat anti-human 1gGin BD stain buffer
for 45 mnutes on a platformshaker in the cold room Finally, cells
were washed tw ce, pelleted and resuspended in 250 pl 25 BD stain
buffer + 0.5 pg/nil J BI diumiodi de. Analysis of 10,000 _cells was
done in a FACSEATMa & S hag o droyalve ofabavt & 1M, asepiciadria Fisunssi 24 and 23
and the coregppaiveiyng concentrations of the anti-ErbB3-antibodies
were plotted on the y-axis and x-axis, respectively. The I1Q of the
mol ecul e was determ ned by G aphPad Prismusing the one-site binding
nmodel for a non- CelhBindingAssagsi on curve. 30The Kr, val ue was

cal cul atgd bas edmacémnalﬁg Hita g forddi@nininl thKR;, KeBERAb sasfaha ALEBCFHCE
at saturation.,. X=.an ody concentratl on.” Y = degree of binding). As
shown in Fi §EH@Ted@s H9WSp ah #6 and Ab #3 had Kr, values of about 4
nM and 1.3 nM r MdER3MiIcglls werealetaghdd \bntMﬁinﬂgtrgssaaEDﬂ‘ﬁ A6 ch\RMEPI3M -

LT 7 SmEDTR SR Sl S

assayed usi Hemediptsly tg qmsm qu‘éﬁssuwe@a%d gantlyand spuncdownopa Beskman
ll\)/g Ab #glmvft&bmt@pceaﬁng&&dloo rpnr:]l f05r05 mBResi benﬁwbﬁé,res%peﬂabd ifWID Gtain

Xi sor P { { Wt
(reconbi nans rpgﬁ 5%%3&%& WW% ]lfﬁﬁ?"ldngbgﬂg%ré) eﬁﬁ)rng[:hg{ﬂélaon&ab?el n
(BSA)) and rensgitsatiod b3 & 19 geHs per mleads ehfior 41 wells) aligeotnwte plgtedinyg,
pl ates wer egmqge 1gtérres W|th 1000 Onen of PBST (0.05% Tween-20) in

the BioTek plat N d h
temperature wi th Sﬁ/’f@giuvw Wi anth Rt satpey (Heksar Ab #2hpd Rptin
1000 pl /ifel buffér mmp(a&dcﬁwmmdaﬁ)uhmﬂ seriafiyaifleted 2 alkinaEh@lBD stain
About 50 | Lty @l HiRe coRefiPatitins of‘%a@‘%ﬁlu&fd aﬁﬁ%ﬂ&%nsg%'ﬁ;&ﬂ éﬁb%rmobu'\ﬂm“@o

seri al 2fo|lcjiadllut|ons I'n 2% BSA,. PBST €S were run I n
dupl i cat e aHbrlidmetOL ﬁ@ﬁntmp@lra@ﬂ%@nwera t'bqneadée%ﬁla%lw to thees Oyl stk s
wer e washedsyspaisem givihg thesins tdncktrdad o100 nMv| 30 ¥, PBSVE, 12 nM, 6 nM, 3

0. 05%ween t | of human 1gG
((:Iet ectiaon nﬁ%o WCO Bth g E ca éﬁ’o 1: 75000 di | u'?l on in
2% BSA, 26BST)) wa q%%@fﬂaﬁuthﬂ?é We le@ vvm @cvbmﬁlealefpmtem dijutigns for
r S?m It Ienrpfer 30 l;iilﬁ}tes-ﬁﬁ e%dm rza(g@’fe%n ; hﬁﬁm&_lll_ﬂtd? afd whifRE 3Wirhdd vHEHS00 nl

well o en in

guper si gnal Eﬁ -CLSS E’ﬂilg @\ﬁ%?ﬁe %18 Qﬁiﬂﬁ‘é@*‘ iﬁ%ﬂ {%Iéellé%s&ﬁ?lgn\fgél%ad
on the Fusi&H- ]@bdpdagwéad@humﬁhég@an BD\stein buffgryforcth Iumumg onfaeplEKOE shaker
ItOL gg;f;ﬂ ngml th&i&l& r&ﬁﬁfpi?ﬁﬁll)\’\’%ﬁs %&&f@mﬁﬁfh tgnae bﬁ&t&irinﬁrreﬁéﬁe%dé&;%ﬁ?ﬁﬂt
Fi gure %g Dﬁﬁga" [gg HP‘ E}nb§§‘qe YEEPEAO OBQJFeAlgl"EPSﬁIGPe Yow
any appr eci EACScatiibndﬂumg ciytontetirRsinBfide Bit4 dighnel. MIJAafuesgudethe corresponding
(Lruncat| ondi [gfhh)mscmh@mpﬁmmﬂaﬁt%m& Qrgrealﬁn'.\tgad\?%;h%g%%s Sl &is0"

Er bB3 was c one ﬁeas di sp ay vector
versi on of I5¥8etyslky The Kgehshetpelgenle wapdetergriend 'Sinhu%“Pg)WF oge-

the His tagé;tebﬁﬁddﬁgmoﬂéle"om@ozandeaBségﬂsmbﬁ&mrvectl on SI tes. The plasmd
was transformnmed i.nt tr BY100 eq)

cont ai nll}ﬁg the p 153518 ghﬁe% ?algﬁatﬁgilaase on efgfmlﬁ +§}583nmax
cl one was gT Sipresgenes atsatyeatioon P&t aﬂthgdmmmammﬁlﬂﬂﬂgr@tofmlm)dAs
expr IeSSIt on Qlﬁmfn[]EF BulB3d %darm]gw# 6l Abty3AE K Hﬁ:@@%‘ saéou& ﬁﬁaﬂﬂ@& 1. % 0
a gal act ose-,cont ai ni medi or I splaying the
OBt uncith Gesetvah i aset Dindiie Secising o B BT 46, For ! owsd by
a goat anti-human anti body | abeled with Al exa dye-647. A

35 Example 4: Binding Specificity / Epitope Binding for ErbB3

The binding specificity of an IgG2 isotype of Ab #6 to ErbB3 was assayed using

ELISA as follows. Identification of the epitope bound by Ab #6 was also analyzed.
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separate sanple was stained with the goat anti-hunman anti body only to
show that there is 30 no non-specific binding to yeast of the
secondary antibody. Analysis was performed by flow cytonetry on the
FACS Cal i bur cell sorter (BD Biosciences). As shown in Figure
30, Ab #6 bound to the tr ‘g%ghl on nutant, | am no acid resjdues

20- 202 of ErbB3. SBef NBB&M%‘&BF%PIP@HWSFG cpgted|with 338l of 3 MEdwbr
g:el lhs' . pidi€in fekdimbiantthualanBrbB3) re@nbigy hathsn EGBBQ)ranﬂalmaspmln

ot In vi S (0]
VALVE. 30 cel(P8 ATl apl TackbiSa blrhiiPle i teimltBitulsC e e fod fing Wtes wore
in RPM | - 162@shedd timesiyith doRthi lawelw kBB SIn(Q. Qﬁ%ﬂ‘m@sn-ZQ)wthe giol’fplaniatve
and 10% fet glasi@V THE weBd Wele(bideRed ft'1 4t RO GndbrafifEwiid RBIAIDNES.

di d th hed t.

onttbi ot i oo SRS MAeR “e“né%;a%smlﬁhﬁﬂpd?éw&o‘%@%@ Bittiyees0) in the

concent r at i BasTedfpldte MasiRE.0AMutEBNID/OL thd AbNAG wWasGudiigd . s@vﬂh&l dﬂéﬁtpﬂdl(l WM
d 15pM 4

an p Cﬁﬁd ‘ﬁgﬁ gn@'aﬁ n&j)fn 24 eg,ii)ﬁs%t él&uﬁ:!ﬂ B%ﬂgx at

washed with, co ar vest an pro ern

(MPER) |ysi #cphited fog 2h1‘ﬁ8’56 oy platsy shakgie dibe plates PsopMeRed D! at@rﬁwrg@ﬁdwxy%
gﬂ ﬁg\r)gﬁngi;:ueoo BN WE{'N{EWAT&&MQ}@&@@&%K@M&%I GO0y lIfbfhunél; |

| ysat es Werg,'gecl d% ‘glo(%atn 1§ocfy M%%Ugﬂgfdiﬁ et%ﬁﬁ%g’gir t%dogl@nﬁ?th #és
phosphat e bEBSE))ewrssddehandihe plates voare inewratetiofor 1 heet rapmitgmpetatbre. HibeSA
W th mouse Eﬁtdsmastﬁalaﬁ& T fiRlet ivtha0bo pmxu 3PPBYT 6. 05T a2 090 Hsﬁ‘e

M Th ot r ept BT ERAVEG HATEST SOk OF SOrSuRTR PR s ! e*”@sa%ﬁgga"ﬁﬁ

with strept
chem lu rﬂ15nepbm1Vassaaﬂs0n thedufiPn platereadr 0 T0) datd SvakhhBpsdweing thd EXEELz ed

using a lu nb% gbrblghcate samffes W%&%AE gy {h% ef‘mr' ﬁ‘ﬁs} t%r&@ﬁtr tﬁ@?t%hard

total ErbB3 | 46. 9% 1 n L ME- 3 vitro,
measur ed by dE{13HOR befend “ctdYﬂr&P]l‘ﬁ% no serum and anti body was used as
control. In a fuAsberweigire8nAb #6beuttbrecombigantarbB® irodn ELISRA3 but did not

receptors o %#@ I @G isotypes of Ab #6
was exam ne%j’J usl él'\ééé%gﬁg{lm Hﬁi?’,ﬁﬁg%ﬁ??&[ 'S were trypsini zed
froma cm di sh %ﬂ@%@ﬂ@@t@ﬁé@n@m FrFeRnding igaing agid %WW%@QM
Cel | pel | et Eramr@asrmp@tad@ay@mas tof p¥D2l(aXnckidedorkdion HRFYID]

ot hauoet @8‘(&%’%&?@&}% 335 f‘Hﬂ’ﬁF”%’BF“dsFrim q‘wﬂéas% Hifks bpgs h%é‘bﬂg

bovi ne ser uBsiWioegrietionesites. Phe plasonig wagGrngfornagsl m&lQGQGaSBma}mEBWéQO
added to a (Ihﬂ%bg&ﬂ'&ﬁ@efoh@stdoﬁfhuﬁﬁg&ﬁ 13Mid be18desh BRURISOHvE Rbdhdh PR

ot her Il , an equi val ent vol une BS.was (untrea

Sy, " ol e B G Rm Bl baiaing @adlawoo‘f?m%laﬂ A R o e oF the
t rypsi ni zedErb8sthedatimmitactdeat ieduoad bl trhFemtivagialabdiv sé-GontainBP msddhim for
buffer for

stain buff e?gaﬁl F?\?Jb?ghs{ ‘ﬁ%la}ﬁﬁ%é% Mﬁﬁ?{éﬂca%ﬁg%@aéﬁ‘éde&%%ﬂé%i? exa
647- | abel edObMAR6.ARIPwEL Ik E: Rk haman pgibods helkdmuth Alexh Are-64%a| A s
were then waphack ﬁﬂiibldﬁmﬂ@éiﬂ@iﬂh the g%@fhﬂﬂhxﬁﬁnﬁn&bdﬁ;kmﬂj‘fe:rshbw&h& there is

ug/ m  prgpi S in
oo P R R e S e o sy
flow cytometry on the FACS Cahbur cell sorter (BD Blosc1ences)
As shown in Figure 30, Ab #6 bound to the truncation mutant, i.e., amino acid

residues 20-202 of ErbB3.

35 Example 5: Downregulation of Total ErbB3 on Tumor Cells

The ability of Ab #6 to downregulate ErbB3 expression both in vitro and ir vivo
in tumor cells was tested as follows.
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35As shown in Figures 5A and 5B, both IgGlL and Ig& isotypes of Ab #6
downr egul ated ErbB3 on MALME-3M cel | s by about 62% and about 66%
respectively. In order to determ ne whether this decrease was due to
internalization of the ErbB3 receptor on the surface of MALME-3M
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35 As shown in Figures 5A and 5B, both IgG1 and IgG2 isotypes of Ab #6
downregulated ErbB3 on MALME-3M cells by about 62% and about 66%, respectively.
In order to determine whether this decrease was due to internalization of the
ErbB3 receptor on the surface of MALME-3M cells, the expression of ErbB3 in the
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"normalization" of the data, at each tinme point of measurenent, each
tunmor in each group was divided by the initial tunor size determ ned
by caliper neasurenent. As shown in Figure 7, anobng the various
anti bodies tested in this assay, Ab #6 caused downregul ati on of total
Er bB3 as soon as ég hour,s post-injection in tunors 5 treated with
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st andar d8 wepbalsp expeed as falwys.ysi s buffer and 19BSA; all sanpl es
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on a Fusi ondgskdixithTg@2e(Sigma, M7769-5MG) by intravenous injection. Mice were dosed
30 intra-peritoneally every other day with either 15 pg or 100 pg of antibody number 6 and
tumors were measured three times per week and recorded in a Microsoft EXCEL
spreadsheet.
Final tumor measurements (L x W) were taken, the mice were euthanized by
CO; asphyxiation and tumors were excised, snap frozen in liquid nitrogen, and were
35 stored at -80°C (for biochemical analysis). Final tumor measurements were analyzed
and graphed by tumor area and tumor volume as described, for example, in Burtrum ef
al., (2003) Cancer Res., 63:8912-8921. The data was also analyzed by “normalized’ and
“non-normalized” means for both tumor volume and tumor area. For the
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Dat a was anal yzed usi ng EXCEL. Duplicate sanples were averaged and
the error bars represent the standard devi ati on between the two
replicates. The results of this experinent are shown in Figure
8. As shown in Figure 8, Ab #6 downregul ated ErbB3 in ADRr xenografts
in vivo. 5 Exanple 6: Inhibjtion of Tunmor Cell Proliferation

The abil ity Bermahzatony of therlats. at ¢agh time poinh phmpasupemens pagh tumor ieach
expr essi ng gfdud3vdsaigded Bﬁflﬁ&iliitiﬁlahinai sivede temd ) 'd@gbaaﬁzlerf:@%abm:em.
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(Fgure. 10y S0aed ML 68 piclrt BOS0R sdinrieiben di el BefBRg o
Speci fi cal | ymprape thegesayenbifitheitupros fiofmethe bag nPulveriviad MEa@hwerd transfeyred to

about 19. 6% EpFRARIH RBedHdHaded % il niftole ufedl AWeaS TRhorsARE e lysed in
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eration of ADRr cer cel.ls by about
Al so, as sho¥i® “&ﬁi Sﬁﬁl?qémi'f? RthpEoteRs iaﬁ‘%g‘ﬁpéﬁ%ﬁq IP@P%S%/‘P‘O 9§ Bugtprnvas
cel | s bylSabedied 28 themmabalkguanyih @ final dombértratiomof 6%.5 ErghRB Tumor samples were
Phosphor vl aj | ] t nhiqhi t
Er bB3 phosphglrﬁg%ég?zl%#%n\%ﬁ b%?%gso _Sgﬁcgl%gﬁgddégisnlgft%% gl\%\gé?ce%r i(?lﬁld; th
sanpl es wer &SfE$ Were spup fordi0ginatss in @ueen Qirehgddar colvamsifor fatherpl e 5
supra, W t hhemsgeidatibmofihguimpBs. TlrereBGAars saye slRRoted ifto fiekltiudss, set

forth in the Matefi S i . he, ELI SA.
assay was. perf or ThP62 AR NGoRAEEREREIn B Rerifl fnd Aol SPhon
Figure &0 Tairzesults of this experinent are shown in Figure 12. As

shown in Figure 7R total levels of ErbB3 were determined by ELISA. The ELISA reagents were

purchased from R&D Systems as Duoset kits. 96-well Nunc Maxisorb plates were
coated with 50 ul of respective capture antibody and incubated overnight at room
temperature. The next morning, the plates were washed 3 times with 1000 pl/well in a

25 BioTek plate washer with PBST (0.05% Tween-20) and then blocked for 1 hour at room
temperature with 2 % BSA in PBS. The plates were then washed three times with 1000
pul/well in the BioTek plate washer with PBST (0.05%Tween-20). Lysates (50 pl) and
standards were diluted in 50% Lysis buffer and 1%BSA,; all samples were run in
duplicate. Plates were incubated for 2 hours at 4° C on a plate shaker and then washed

30 three times with 1000 pl/well in a BioTek plate washer with PBST (0.05%Tween-20).
Fifty microliters of detection antibody diluted in 2% BSA, PBST was added and the
plates were incubated for 1 hour at room temperature. Plates were washed three times
with 1000 pl/well in the BioTek plate washer with PBST (0.05%Tween-20). Fifty
microliters of Streptavidin-HRP was added and the plates were incubated for 30 miutes

35 atroom temperature. Plates were washed again three times with 1000 pul/well ina
BioTek plate washer with PBST (0.05%Tween-20). Fifty microliters of Supersignal
Pico ELISA substrate was added and readout was performed on a Fusion plate reader.
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Ab #6 significantly inhibited ErbB3 phosphorylation in ADRr ovari an
xenografts in vivo, as nmeasured by the anount of phosphoryl ated ErbB3

(pErbB3) in ng/nmg of total 35 protein. The ability of Ab #6 to
inhibit betacell uI i n (BTC) or heregulin (HRG induced ErbB3

phosphoryl ati on exanined, as follows, Ovari an ADRr
cells were aé"rWEfu W‘%EKEL% Puplicatg samplgs wereavpigsed and the error bars
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al so useds Cells were washed with 1X cold PBS and |ysed in 30111 cold
lysis buffer, . vadate (NavO&4, Sigm),
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-80C. As sh significantly inhibited both
bet acel | ul'i gé{\g'hb cgljc%gé ?}?j%sl?élﬁ%ﬂjne i at n?@vshosphoryl ation of ErbB3.

In a further expM Lig avergyseedad 18i9%6 vllsssue culture
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exam ned as WS 100 Wer e .,
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phosphoryl at i % E oj er to investigate

bet acel | ul i F‘l“‘ﬁ@’di 8?1%8’3‘?)?&9 R8Pt i on of ErbB3 occurs through ErbBl

or ErbB3, the folk shmw:gmelﬁms freltt andeld, Ab#b Giitibiced pAbderacieh bEMAN ME-3M
MALME- 3M ce t I - B3
Mo # o or ot iB by ADR WGk fizirdp ﬁ? ﬁ%ﬁ“P g A By & b

30 ni nut®s Whichegpresg E@B33§pﬁ¢lﬁeﬁ1@sAb lalhib@fe podferanan GV ALME-M ®ilc
was a_cli_ged t by hfvait ]gﬁ 698kt Measieed ﬂgxgha& e@ufngef @mtmi ?ﬁh ﬁihdiblttb@ﬁrdé’ﬁ'eranon
i ce. isg oncent r.at i.on ant.i hodi e

o BTG el PRAnRs bV fHRn GRS BN Blaedll ) ok iy af m@ﬂ”s‘[‘gfﬁ‘u‘f%ﬁ’r’?@r

i ncubat ed vvlnhrbltﬂl)@ﬂ}ilfel‘etfwlaofﬁAQﬁU atils by abont 86.48%r ept avi di n- PE

(PE—phycoer ythrin) (lnvitrogen) in BD stain buffer for 45 mnutes.
Finally, I ‘ in, 300 ll1 of BD stain

buf f er aqﬁd Example 7: ' clLa D Iumor Cells o o positive
control, 1 x 105Th¥[1h111ttyrof ML#EO3MIBIEEI'@3/\thethH}IIHﬁIBIBd’IWWh e2flinellas
BTC for 30 gjjgutes on ice, washed tw ce and incubated with a 1:200

di lution of stre,glt]aw din-PE for 45 m putes. To assess background
stai ni ng from t hedeTampiEsavaTe PRlvestzed awing §he wchrique desqrbed in Brample & qupra,

with 100 pl with respdct 20Bigdid 8/t Ty BOA a8ialyefals PeifiniedRis seitbith irdthe Mterials and
M NULES.3g  Methods section supra, and the ELISA assay was performed as described in Example 5
supra with respect to Figure 8.
The results of this experiment are shown in Figure 12. As shown in Figure 12,
Ab #6 significantly ivhibited ErbB3 phosphorylation in ADRr ovarian xenografts irn
vivo, as measured by the amount of phosphorylated ErbB3 (pErbB3) in ng/mg of total
35 protein.
The ability of Ab #6 to inhibit betacellulin (BTC) or heregulin (HRG) induced
ErbB3 phosphorylation was also examined, as follows.
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35The results of this experinment are depicted in Figures 15A-15C. As
shown in Figure 15A, betacellulin (BTC) does not show any appreciable
bi nding to ErbBl negative MALME-3M cells. However, as depicted in

Fi gures 15B and 15C, BTC does show binding to ErbBl positive ADRr
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AKT by al moSE=P merythrm (Inv1trogen) 1n BD stain bu or 45 mmutes Finally, cells were
washed twice, resuspended in 300 ul of BD stain buffer and analyzed in a FACScalibur

30 flow cytometer. As a positive control, 1 x 10° ADRr or MALME-3M cells were

incubated with 200 nM BTC for 30 minutes on ice, washed twice and incubated with a
1:200 dilution of streptavidin-PE for 45 minutes. To assess background staining from

the streptavidin-PE conjugate, cells were incubated with 100 pl of a 1:200 dilution of
streptavidin-PE only for 45 minutes.

35 The results of this experiment are depicted in Figures 15A-15C. As shown in
Figure 15A, betacellulin (BTC) does not show any appreciable binding to ErbB1
negative MALME-3M cells. However, as depicted in Figures 15B and 15C, BTC does
show binding to ErbB1 positive ADRr cells.
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Exanple 9: Inhibition of Ovarian. Prostate, and Pancreatic Tunor
G owt h To assess the efficacy of Ab #6 in vivo, several
xenograft nodel s of human cancer were established in nude mce and
the inhibition of tumor growm h was assessed at multiple doses. For
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luminometer.

As shown in Figures 16A and 16B, Ab #6 was a potent inhibitor of heregulin-
mediated signaling in MALME-3M cells, as measured by decreased phosphorylation of
ErbB3 (Figure 16A) and AXKT (Figure 16B). Notably, Ab #6 inhibited the

35 phosphorylation of AKT by almost 100%.
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In a further experinent, the specificity of the antibodies of the
invention to inhibit the binding of ErbB3 |igands to ErbB3, and not
EG--like ligands to EGFR, was 5 investigated as foll ows. In one
experinment, the specificity of Ab #6 and a Fab version of Ab #3
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positive A
elevatmg the dose to 1500ug Q3d did not result in increased efficacy (OvCARS-Figure

17, COLO357) suggesting that the 600ug is saturating in regards to tumor growth
inhibition. Pharmacokinetic (PK) analyses of the serum from the animals from these

studies demonstrate a dose-dependent increase in the serum retention of Ab #6.

35 Similarly, biochemical analysis of the intra-tumoral Jevels of Ab #6 from these different
studies showed a dose-dependent range of 0 to ~6 pg MM121/ug of total tumor lysate
(data not shown).
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5 Figure 198, this binding is inhibited by both Erbitux and Ab #6,
suggesting that epiregulin may bind to both EGFR and ErbB3. A
further experinent was perforned to investigate whether Ab #6 is able
to inhibit the binding of an EG--like ligand (e.g., HB-EGF) to tunor
cells. ADRr cells (1 x 105 ) were pre-incubated with 25gM of Ab #6 or
25 gM of 10 Erbitux (as control) in 50 gl BD stain buffer for 30
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were incubated with 1 pM Epi for 30 minutes on ice, washed twice and incubated with a
1:200 dilution of streptavidin-PE for 45 minutes. To assess background staining from
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a |l ower chanber by a collagen type |-coated nenbrane through which
the cells can mgrate. 10%BS was added,to nedia in the | ower chanber
to act as a chenpattractant 15 in the presence of absence of Ab #6.
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inhibit VEGF secretion in the untreated and HRG —betal treated MCF-7, T47D, and

30 COLO-357 cells was analyzed. These studies revealed that COLO-357 secreted the
highest amount of VEGF into the media. As these cells also had very high HRG levels
(data not shown), addition of HRG to the media was not able to further induce VEGF
secretion (Fig. 24A). In contrast, HRG was able to induce VEGF secretion in MCF-7
and T47D cells.

35 Ab #6 shows a potent inhibitory effect at high levels in all three cell lines with
the highest being in COLO-357 (Fig. 24A). Ab #6 also shows a similar effect in vivo by
inhibiting VEGF secretion in three different xenografts, the highest being in COLO-357
xenograft (Fig. 24B). Inhibition of VEGF correlates with inhibition of ErbB3
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10702398), enhanced HGF signaling has been found in various
epithelial and non-epithelial tunors. ErbB3/cMET interaction and the
role of Ab #6 in nodulating this interaction 20lt has been shown that
non-smal | -cell lung cancers carrying activating nmutations in the

epi der mal

cior, . re ECER | op resistance to .
Cyr 05! ne. ki RAPRPPIHSREIES 0 )T LIETRET Sy Rk SeERehonaies Sariaates guth
activating tdisbiBbidKf &lglogeatdis efithy tunedr cphy. Hngyrticidar df . heereidemdified that
(2007) Scie 1 7 e
asoc] at | on HelEEeledidiclor filt e YRGE SNERGE Hhiet)sogfslentit/ee, LI,
activating 2supgatrl Lle3D)iSeieace2Ao(HBS) 13R49-9; Benr ats]. (230 Opgogene
co- i munapr ae(3n):Baé0-9n (Engel mann et al. 2007; (iou 2007). Quo et al.
recently denonstrated that c-MET and ErbB3 al so exist in a conplex in

a gastric cell line I\/KN45 knovvn to be dependent on anplified c- MET,
using co-i Afion er bB3 i nteraction occurs

al so in AdrR cel 'Tﬁe Qﬁihfy‘»’df‘le% #&% Iwbﬂ tﬁey ﬁ%n'%@%al res.%ng@;rb (¢
dependent o VET. HG- (Hepat cyt e Lﬁ:es
Er bB3 phospWéP ﬁr‘r‘qu ﬁxmmd SBPE & e el 3558 Qubllipers HoTPraRHisFicn MA,
s Eownhi nl(}rl g)_at # ETB34532). Bidst] MCOR7 cdls vidve Bd‘ththbtdrﬁedl’dﬁémg’tdlaﬁ&d:eﬁnm(gted in
phosphoryl aty
Er bB3 phos pFI Fsefl Ton 3}%&5}]%8 éﬁ%éﬁ&l}dﬁ@éﬁs&rﬁgerﬁggo and?a&e%tggté%n
wer e found mmnenm@e len @Iﬂfnwry Ithen; teagsigfred st am whehsmbenihat isstmmtediRmn
\éﬁ:t_sé found t Qtl&@era:héligb& H?;'C&d%mhgé & Boddéd ﬁéllﬁﬁrtan@ OibitiRiHe@BlNNl €
was a poten or a
phosphor yl af1'®&™ slial/l#l?gvast%a%ﬁ‘g od?lE HP%I W © h %‘é&gﬂéf\ﬁégFPﬁ%ﬁaﬂt
and Er bB3. mﬁhepre}enqaﬂﬁamen@h ofpAb 86. Er’l}hB:ehamdwm:wsreomquﬂ af 37¥hfor o6
?ﬁ; ween ELEE@UI@B%% %@9 El%ecaepgagt raedttﬁ}s Che mﬁb%e%erb%veeﬁaaggr S.
Er bBl sti mJ %gn% g’)@“f’d‘f“i‘?b?ﬁegﬁv dE‘i‘&) Or%‘fﬁ“ yEr %E@TCSF%%’H Wiis)
to the phospitiydtedt usmg a)ﬂucbxetdenﬁvlhlﬁiealnd HrelaBarage Andrietyedye + BEM{n-=2pis

of ligand (HRG 1§¥#§%U , and HOP) stinulated ErbB3 phosohoryl ation.
The abiljty to. inhibit | | and HRG BTC, EG-, and
i nduced 21)0 Er bBSABH’E‘@HhB‘rl‘Qg%FFPén ulpses asH spigratian (ipee ﬂﬁSICSWPF\@d

met hod: 1. Mﬂﬁ‘eﬁﬁemcSnmf(hnall)ﬁmmm #0oinkiBitd the FBISEinddced cele AsgrhtiorDf
30, 000 cell 4)I /100 uL in RPM nedi um containing 10% FBS and

allowed to grow overnight; 2. The next day, cells were serumstarved
by changing nmediumto FBS-free nediumand all owed to grow overni ght;

153. Cel |l s wrampR B:  Imddliion Of §hh&bid €r&th concentrati ons of Ab #6

(from 0.281 m?mWEMgrés% ANEIN Sipressing ErbB3
was examined using an assay which approximates conditions of a developing tumor
growth (Herman et al. (2007) Journal of Biomolecular Screening Electronic
publication). AdrR and DU145 spheroids were initiated at a frequency of 1 spheroid per
well of a 96 well plate using the hanging drop method (Herrman et al., 2008). Individual

30 spheroids were then treated with either Ab #6 (8 uM final concentration), Heregulin-f1
EGF domain (R&D Systems, Minneapolis, MN, Cat # 396-HB, 3.4 nM final
concentration), or a combination of both, as indicated. The diameters of the spheroids
were measured using light microscopy (10X objective) at day 1 and day 13.
Ab #6 inhibits spheroid growth in AdiR cells (Fig. 26A). In addition, 3.4nM

35 HRG stimulates spheroid growth and Ab #6 inhibits the HRG effect (Fig. 26B).
Spheroids derived from DU145 did not increase in size during 13 days of the
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4. The cells were then stinmulated with 10 nM HRG and HOP for 10

m nutes, or 10 nM ETC and EGF for 5 m nutes; 5. The reaction
was st opped by renoving the culture nedi um and washing the cells
20once with ice cold PBS;, 6. The cells were then lysed in 25 mM Tri s,
pH+7.5, 150 nM NaCl, 1nmM EDTA,  1.0% Trjton X-100, 1.0% CHAPS 10% v/v
gl ycerol, c&RREIRFIkOPRVES, gtoxdh was ﬁ’ﬁPﬁi%P ! 9@%?133&4&%%13 In these

i nhi bi tor; &alk, 8uM AE#6BhillsdERGdnduced spheroidigronel (Rig. a6C).n cel |

| ysat es usi hg Human Phospho25ErbB3 ELI SA kit (R&D Systens,

M nneapolis, M\, Cat. No. DYC1769) according to manufacturer's

I nstructi ongkXa L | Er bB2- Er bB3 protei n conpl ex

f2 g {) rra}v: X[)s 30Ag g Rfm@ hléigt}\/@ﬁ% #6 & inBibithBd 48nalink Hl;(dﬂUéJWdiH@f%?i ng&tn}is was .
n . r man S I QO, nper. ur en. tre

e i HRe oEaBin Sy Bceambls i Bfect AR ¢ SR ARE AT Bding s AR cdhe

were | ysed ienpr2sing\VErbBB s¢ceptes was testcd0 Awivhmaﬁ:in Figudes EDY And B, @agFACSN

X-100, 1. 0%,GHARS Abl&YeothpetddWiREHIRG i Qfat %‘rrgggﬂ?iﬁdiég% &h@zcelﬁmeU/ L

d
aprotinin, and 100 uM I edpeptin, a t he sate e . .
centrif ugedi’c?F‘?réfqg% M?dﬁ;@gfﬁér&%*? Pﬂ%ﬁtﬂwn&m%rb awouls) preyens sigpalinga s
t ransf errted induced tweMREppendor f tube, and anti-ErbB3 anti body (Santa
Cruz sc-285) was ’ - d] L on, r pat ant I ncubat ed
overnight with eAﬁ? ﬁlg)g%[ ag#ﬁ%ﬂ&gﬂh%%érgéwhﬁ%ﬁfmﬁ% Pf? zeggﬁr otein MG

agar ose bead@Bospppiyiatien. Rbreriigauis, HRG, BiG: apdHET) waresable to stimplashiedB3
Wi tE :ij PBgind'ﬁbﬁl : ﬁ:hdrylﬁﬁéxﬁifnamdm%ﬂy, vﬁﬁifé?]%ﬂ%lecd‘lﬁ?n@twiﬁ@ﬁéﬁn M‘Figﬁ’%szs,
washed beads, inc e r ours with.gen s ] :
The i mmnop?‘é’c‘%ﬁwﬁ{%%PgﬁeﬁgﬁgﬁsﬁMMW lﬁ“‘?‘h’él-‘%g e@s {@gi"’g&bﬁ‘ﬂ@ﬁ
3 tines, 15 esubpovdiadhé art 86e,1d.g.0Wallohi@DS ab 42102 AsuF Pathol. haf3)@2hat ur ed
at 95C for {02808 entaRckd HOF QikndtideH4s Pesn Hubd ifRirdus iRpeiTandAtn-

el ectro-transferred to PVDF nenmbrane 1n Tri-A@ycine buffer wth 10%
MeOH. The nERBIEHALURAES: b ocked for | hour in 10ml of bl ocking buffer
(Li-Cor Biosciences, Lincoln, NE, Cat# 927-40000) and 10 then

I ncubat ed wi t h t BebBSMMETEifxBAcHnd addatly ralé oflAE 866h bl lhtiry thisdhterdtion
Technol qgy, Danvers,, MA . Cat # 29D8 ﬁnﬁ]ip m_ of bl ocki ng,bu.ffer .
(Li - Cor 4 osci enlid8s beshishows thaj spsall-pelt Mog gangers, ey MeaEiyatine quytaipns
goat anti -r abiak bpiEdedRwih féle't&qg&gfo%QEGFRP dehRh refisticeed tynskikidihae
(Li -Cor Biosciences, Cat# 927-40000). 15Ab #6 was al so shown to
conpl et el y inhhiters bymeesuitingNET 1and HERSamd3hesaepy etingrtbe RRK-ART cell survival
(Fig. 298) . Ealaabaitifan 8108 3260 defiflod N1t 163521 443l (FRAPBASC 1080):

be able to ascertain using n 20 rout I ne experimentation,’
many equi vabP@ht87)ofThe hgsosiptien bétereemBGHRmpd cMBT in bedl liney et cory activating

describ eB hﬁg}%‘k%utﬁil&ﬂ W&l Hée‘ﬁ%eﬁ%s?ab?igl?edi ﬂ]}c%[ﬁg]%gar}o&e%&) itgt@ocnodl%ggl%%gn t%y al.

the fol 'ow
2007; Gou 2007). Guo et al. recently demonpstrated that c-MET and ErbB3 also exist in

a complex in a gastric cell line MKN45 known to be dependent on amplified ¢c-MET,
using co-immunoprecipitation.
This c-MET-erbB3 interaction occurs also in AdrR cells carrying the wild type
30 EGFR and is not dependent on amplified c-MET. HGF (Hepatocyte Growth Factor)
induces ErbB3 phosphorylation in AdrR cells in a dose dependent manner as shown in
Figure 28. In addition, Ab #6 inhibits HGF induced erbB3 phosphorylation.
The effect of HRG and BTC on both ErbB1 and ErbB3 phosphorylation has also
been investigated, and HRG and BTC were found to induce phosphorylation of both
35 ErbBl and ErbB3. HRG was found to be a more potent inducer of ErbB3
phosphorylation while BTC was a potent inducer of ErbB1 phosphorylation (Fig. 29).
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clainms. Any conbination of the enbodi nents disclosed in the dependent
clains are contenplated to be within the scope of the invention.

251 ncor porati on by Reference Al'l publications, patents, and
pendi ng pat ent appl ications referred to herein are hereby

i ncor por at e@l' ?h%?ﬁﬁfo‘:ﬁ is Nkd1D e be W dn'thide coflefb@WLLn E b]BI Eﬁ? Ert%BB

| sol at ed nonoclon anti1 body of antigen binding portion t ereo
bi nds to Er BBeflyiRGimiding tosEribBB amdickutamplercivimastenh hphwesndrbBY land EdﬂB3

bi i g por e R aB oA S AR R, Thsemt dPefihonsa et Aty R
bi ndi ng porIB"mm viheer BDE bitdey tl(ErbBDﬁtﬁﬁnﬁlaemdxﬂplbﬁfcﬁﬁﬁtlbxubtttﬁ/eézﬂErbB1 and
bi ndi ng t n,.binding portion

l1,s. 10 The antib ant i
t her eof %njeaﬂwgtﬁfhetﬂi’@sﬁ%ﬂ%ﬂw%eﬁaﬁwl %%ﬂéﬁ'% t he anti body
or anti gen bi ndi ng portion thereof Anther inhibits heregulin binding
to ErbB3. 15 4. ~The anti body or antlgen bi nd| ng portlon thereof ‘of
any one of the pAath f ligy 3, BT idndd :

bi bdi ng portion hbl ts one or nore of the fol |OWI ng
properties: (1)i |regull -nmedi ated si gnaling through
ErbB3; (ii)inhi bT{l? etﬁhfdfofp%#ﬁ dphibit digansk (HRG.| BTG, BB qad Jrgﬂﬁrlmed

20(iii) 1heEsBI pHogplioayldeed waseaktivel tsaf ofthd Yol waig aethodsur f aces;

(iv) inhibition abN/EGE SSEHEIdR0Ys ol ggtggrgg&gﬁgggﬁ@ Fishiehinoo

i nhi bition of rat ono
i nhi bition of spw&m%ngﬂmwn@mmm% Sp%@sdbﬁ'gdmmwwght (vii)

bi ndi ng to an EpirhOck UeEERIweR seQfRitRrvkd B chnBind3neddPm to FBS-free
medium and allowed to grow overnight;
15 3. Cells were pre-treated with different concentrations of Ab #6 (from 0.01 nM to
100nM), or buffer (control), for 2hours;
4. The cells were then stimulated with 10 nM HRG and HGF for 10 minutes, or 10
oM BTC and EGF for 5 minutes;
5. The reaction was stopped by removing the culture medium and washing the cells
20 once with ice cold PBS;
6. The cells were then lysed in 25 mM Tris, pH+7.5, 150 mM NaCl, 1mM EDTA,
1.0% Triton X-100, 1.0% CHAPS, 10% v/v glycerol, containing 1X protease
inhibitor and 1X phosphatase inhibitor; and
7. ErbB3 phosphorylation was measured in cell lysates using Human Phospho-
25 ErbB3 ELISA kit (R&D Systems, Minneapolis, MN, Cat. No. DYC1769)
according to manufacturer’s instructions.

Antibody Inhibition of ErtbB2-ErbB3 protein complex formation.
AdrR cells were pre-incubated with buffer (control), or 250 nM Ab

30 #6 for 60 minutes at room temperature, then treated with 10 nM HRG or 10
nM BTC or control buffer for 10 minutes. The cells were lysed in 25 mM
Tris, pH+7.5, 150 mM NaCl, 1ImM EDTA, 1.0% Triton X-100, 1.0%
CHAPS, 10% v/v glycerol, containing 0.2mM PMSF, 50mTU/mL aprotinin,
and 100 uM leupeptin, and the crude lysate were centrifuged briefly to

35 remove insoluble material. Supernatant was transferred to a new eppendorf
tube, and anti-ErbB3 antibody (Santa Cruz sc-285) was added at 1:500
dilution. Supernatants were incubated overnight with gentle shaking at 4C.
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5. The anti body or antigen binding portion thereof of any one of the
precedi ng cl ains, wherein the antibody or antigen binding portion
thereof binds to Erb)33 with a Kt) of at |east about 8 nMor better,
as neasitred by a surface plasnon resonance assay or a cell binding
assay. 30 he ant.i.pody. or.aptigen binding. porii t her epof , of any
one of cl ai %Qulg’gl,mmﬁﬁq%#rﬁ?@ ‘S}ré g%WbB?AsgﬁieF e#(’%il} iﬁg%%fffti on

t her eof comP#2lgsvaa fine awaghedhwithn 1 X PHSaThe cell dysate-amtibgpdyi mixngre avas ani no
aci d sequenggqditioc ieasts &AMl i oad: Aql riabl e

regi on am no %@itﬁ se uenceeggg%b%ﬁhmlel%aggéj%% W§EI5Y&?D NG 3, 8EQ
|D NO 5, 35 skikisg ah4Rfe, The immunppreqipijategoyesy then washedevighicesoldy or

ant i ge 3 b5 ndysiscbufier B iafes ! feaispeidedin @m%l oT2X SIS @itﬁﬂ)l%uﬂ'er’éhgdt\ﬂer eihn. the
anti body or antigen bhi.Adi ortion_ther I i ght chain
vari abl e red?%a%u’g‘?%%ge(}%rgp |u§‘?sr"i’6‘85‘ﬁ] %%E‘ﬁ%%ggﬁ@ﬁ%eﬁﬁé"at | east
80% i dent i c&AGHandreledtiogransishrad to DHPF ainebrergindii-Gilicine taffed sequence
set forth i g;iBH0uA RedB 2rheTrGniehdwaskiGkkdd DO fur $ERMNQF36, or SEQ DD

NO 38. 5 8. The. antjbody or _antjgen bi.ndjn rtjon thereof of any
one of cl ai H}.chmsfg“f}ﬁe&éu r Bgscrenices, gﬂcf’lﬁbggs?%ﬁt#agr%“@gﬂo}ﬁﬂﬂdi ng
porti on khetleofinambapd mithshaadeBibB2! antibbdy atdr 108D I(€elt Sighalingconpri si ng

an am no act Uy it hcal . VY : in
vari abl e reﬁg%%%g) "Rﬁé&g%%sdk@@%aé%??ggﬁgﬁg%ﬁfpﬁc@%bﬁﬁl,, 1~§E | D

NO 3, SEQ BBiqsciences ety OR7400%)). The sigreh Wap deyectsd usiog sqantint i body or
anti gen bi ngibby IRDyE800t U (580 (fulloih 188Y oObPBclihg Bhf@érEi-Lob, Wherein the

anti body or igen hindi tion thereof conprises a light chain
vari abl e re&?og‘rt’llec%eﬁ’p%t‘gﬁ%gggﬁ%m no aci d sequence at | east 95%

i denticald t o t heAbi#§hwasakgishowatd edsrpdetelyginkibit R G stimelaigd EsbBi/h cemplek
forth in SEQrahiodNRiZ2oFQ D3 NO 4, SEQ ID NO 6, 15 SEQ 333 NGO 36, or
SEQ 1D NGO 38. 10. The anti body or antigen binding portion thereof of
claim 8, wherein the anti body or antigen binding portion thereof
further conpri seEquvdlegtht chai n variabl e regi on conprising an am no

aci d sequence at : % 4 j: t O i i €L ahl

regi on qr‘gi no aci gh‘%g%{ﬁlg%?é@ tglgﬁﬂ %@%cogﬁxz%&%bkﬁgl% gﬁg%ﬂ&\é%gé %%ngar@@%
113 Nogl, SEYHRpPISTIMGRtatipr, manysagtyalents of thespecifie pmbedimspts g4 thejayention
bi ndi ng por tésoribédierdnf Sodh anivatentstdne intineed o begencbmparsed byhihe o livrins
to resi duesclggﬁs.z%ﬁo%uﬁ Mt P e.ae%bgd.igé]l‘ﬂse@gcq?sgﬁ iﬁhgﬁgpengélﬁ'clamgaT
ant i body or anu}ge inding portion thereof of any one of clalns 1I-5,

wher ei n” t heSIeMB#EY tobe witkindknscopeef thg ipy§ptemN t her eof conprises: a
heavy chain variabl e region conprising CDRlL, CDR2, and ODR3

sequences; and a.light ..chai ariable region conprising CDRL, CDR2,
and sequen Incc,:&or.atlon %2 Re¥eBld 8
All publications, patents, and pending patent applications referred to herein are
hereby incorporated by reference in their entirety.
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30 wherein - the heavy chain variable region GDR3 sequence
-conprises an amno acid sequence sel ected fromthe group consi stl ng
‘of SEQ NGs: 9, 15, 21, 41, 47 and conservative am no acid
substitutions thereof. 35 13. The anti body or antigen binding portion
t hereof .of claim 12, wherein the |light chain variable regi on CDR3
sequence conprises an am no aci d-sequence selected fromthe group
consisting of S.EQ DD NOs:12, 18, 24, 44, 50 and conservative
sequence nogifi.cations thereof . - 64- 14. The anti body or antigen
bi ndi ng port ﬁ'o“ﬂa’%nher eof of claim 12 or 13, wherein the heavy chain
vari abl e regi on CDR2 sequence conprises an am no acid sequence

sel ected fr @mAhhﬁﬂsﬂéd}H@no%ﬂ&l' a%ﬁbd!& o btk in@né@érﬁ%n tHedsof Bl bifidh to46

or anti gon. B ;ﬁ%ﬁﬁﬁwﬁ@ﬂm&%ﬁé@}“ SR PSR OERE 1 gh

chai'n vari aBieun Bh CDR2 sequence conprises an anino acid sequence
selected froth the group consisting of SEQ ID NGs: 11, 17, 23, 43, 49

o ant gen. t*ﬁgﬁgyﬁnﬁhﬁﬂ%ﬁ&@ B30f 591w B o ?‘“‘E’ o vy
chai n vari aBM#sepé Esém&%q;\’ﬁﬂefesvé’%hbaﬁtfmﬁlpﬁ 0%@1’%"%

sel ect ed fr ogist he group conS| stl ng of SEQ ID NGs: 7, 13, 19, 39, 45
and consgjvative sequence 15 m)dl fications thereof. 17. The anti body

t t i ght
g?\aﬁz i/g(ralnagl e I%g;ﬂ’g% Eﬁﬂﬁl - sgedl ‘gﬂ%%"rL%C %eg Ostlﬁ?\nya?ﬁeﬁo r%%% A”é%e]uelnge ‘
sel ected fr 6#BHY &F&}be%ﬁgﬂls?ﬁ Ffaerb miguchersef furflipr inbits heregiiy.

and conser vaindug tsBplBdnce 20 nodifications thereof. 18. The anti body.
or antigen binding portion thereof “of any one of clains 1-5

conpri si d,li er

segEencegsg gr jgéﬁ‘%?%?f??h&%hl?%ﬁ ‘B"hgti‘ &Lﬁcﬂg‘%lé’f‘?"@%eaprﬁ‘?éw gﬁ%ﬁ’

vari abl e r egbsrinchrantdodper Litigep @E@$D¢.®fkﬂf¢af Trbibity ortrrinerg of thabl e
regi on CDR2 feltuwiid wbpgticaEQ JD NO 8, a heavy chain variable region -

. CDR3 conpri si ng gﬁ(NDOI &;Eﬁo%@f il ggﬁlﬁm%%ﬁ'mégephg%éhng CDR1

conprising SEQ I
co%rl Si ng SEQ | mf?ﬁﬁg ’f"rt"&ﬁ‘im?ﬁgi:%f &@W%ﬁﬁ%@% on CDP, 3

conpri si 2@ SEQ | (HiNO the ghlhty to decrease levels of EtbB3 on cell surfaces;
(iv)  ichibitiox of VEGF secretion of cells expressing ErbB3;
%2 inhibition of the migration of cells expressing ErbB3;
(vi) inhibition of spheroid growth of cells expressing ExbB3; and/or
(vil) binding to an epitope located on domain I of ErbB3.

25
5. The antibody or antigen binding portion thereof of any one of the preceding clajms,
wherein the antibody or antigen binding portion thereof' binds to ErbB3 with a Kp of at
least about 8 M or betfer, a5 measured by a surface plasmon resonance agsay or a celI
binding assay.

30
6. The antibody or antigen binding portion thereof of any one of claims 1-5, wherein the
antibody or antigen binding portion thereof comprises a heavy chain variable region
comprising an amine acid sequence at least 80% identical to the heavy chain variable
region amino zcid sequence set forth in 8EQ ID NQ:1, SEQ ID NO:3, 8EQ ID NO:5,

35 SEQID NO:353, or SEQ ID NO:37.

7. The antibody or autigen binding portion thereof of any one of claims 1-5, wherein the
antibody or antigen binding portion thereof comprises a light chain variable region
- 83 -



and. conbinations thereof; .(b)a heavy chain variable region CDORl
conprising SEQ ID NO 13; a heavy chain variable regi on CDR2
conprising SEQ ED NO 14; a heavy chain variable regi on CDR3
conprising SEQ ID NG 15; 35 a light chain variable region CDRL
conprising SEQ ID NO 16; alight chain variable regi on COR2
comprising SEQ ID NO 17; a light chain variable region CDR3
conprising SEQ ED NG 18; and _ 65 - conbinations thereof; S and 10
15 and (c) a heavy chain variable region ri.si.ng.. 2 NO
19; a heavyonpdiing sssiiabhdd seqyrens sCoRD 5% %%? SRR PRGSO a
heavy chai 1 Mal k@b citl 96uRteQORBr br§EG ) N92SEBQID MO SEQIDINGft
chai n vari e | 4 sSing SEQ I D NO 22; a light chain
vari able r %#%%'@38%@ P‘g?ir%ﬁ EQ NO 23; a light chain variable
region CDIt3 conprising SEQ ID NGO 24; a heavy chain_vari %2416 re iu%l
CDRL CONpr i §iTig 6y Dr hiitigd8 hindinggeaxtion iezaohof 2Yicas PECIREGi oh “OF
conpri sing %E%E})@r:%iﬁibﬁ;fmﬁﬂmﬁﬁ@wcdﬁpx@i@bhheawghainvﬂtHEEmgmﬂ
conpri sing 1 41 a light ¢ r: e y(dRRA vardable
conpri si ng SEEUFNS RHAALIC %‘qsféﬁpce %%a& gg%lhgrglc%té g ogy =)

chain varl ,
COMpri i ng HEQukDINGGeguenkt hirbRaSRQIRN G TEQ BENGH. S5EW MO,
conpri si.ng Rich¥6%,44 SE@ Hadmp7chai n vari abl e regi on CDRL |

conpr i sijlag SEQ I D NO 45;

9. The antibody or antigen binding portion thereof of any one of claims 1-5, wherein the
antibody or antigen binding portion thereof comprises a light chain variable reg.ion
comprising an amino acid sequence at least 85% identical to the light chain vatizble
rogion smino acid sequence set forth in SEQ ID NO:2, SEQ 1D NO:4, SEQ D NO,

15 SEQIDMNO:36,0r SEQID NO:38, '

10. The antibody or antigen binding portion thereof of claim 8, wherein the antibody or
antigen binding portion thereof further comprises & Tight chain variable region
comprising an amino acid sequence at Jeast 95% identical to the light chain variable

50 region amino acid sequence set forth in SEQ ID NO:2, SEQ TD NO:4, SEQ ID NO:5,
SEQ ID NO:36, or SEQ IDNO:38. :

11. The antibody or antigsn binding portion thereof of any of the preceding claims,
which binds to residues 20-202 of the amino acid sequence of ErbB3.
® 12. The antibody or antigen binding portion thereof of any one of ¢laims 1-5, wherein the
antibody or antigen binding portion thereof comprises:
a heavy chain variable region comprising CDR1, CDR2, and CDR3 sequences; and
a light chain vatiable region comprising CDR1, CDR2, and CDR3 sequences,
30 wherein
the heavy chain vatiable region CDR3 sequence comptises an amino acid
. sequence selected from the group consisting of SEQ 0 NOs:9, 15, 21, 41, 47 and
conservative amino acid substitutions thereof.

35  13. The antibody or antigen binding portion thereof of claim 12, wherein the light chain
variable region CDR3 sequence comprises an aimino acid sequence selected from the
group congisting of SEQ ID NOs:12, 18, 24, 44, 50 and conservative sequence
modifications thersof.
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a heavy chain variable region.CDR2 conprising SEQ BD NO 46; a heavy
chain variable region CDR3 conm sing. SEQ I D NO 47; 20 a light chain
vari able region CDRL conprising SEQ ID NO 48; a light chain variable
region CDR2 conprising SEQ ID NG 49; a light chain variable region
CDR5 conprising SEQ B3 NO 50; 19. The anti body or antigen bindi'ng
portion thereof of any one of clains 1-5 25 conprising: a heavy chain
variabl e region CDRL conprising SEQ ID NO 7; a heavy chain variable
region CDR j. conprising SEQ NO 8; a heavy chain variable regi on CDR3
conprising SEQID NO9; a light chain variable region CDRL conpri sing
SEQ ED NO }Q; T8Santihbahér sntgrnrbinding mointicn thergd s cleiorp? elolip PHETE EQ ID
NG 11: " and 2,5 Sb R LhclBh (DS ch ARG samd widgqBEQ BFcted -
h’z’%. e ant |%o

NO 12, . j ngi i
one. of cl aifi e ey SRy of g > MR, 2050, 20 aBakd Syt b 2

regi on c®nmpnsdificagorBiRIzofCDR2, and CDR3 sequences; and - 65 -
a light chain variable region conprising CORl, CD112, and CDR3
sequences, ol\ggﬁ:ﬁ"g Igigcibgﬁy gr aufi wﬁnfgﬁg%éﬁimbﬁoi’ﬁr bl €2-149iefiGhERBeht

sequence ¢ G ac uence wth'is.at le e
i denti cal tabainivarizie weloa SRRWHIERY Wﬁ%ﬁ“é’aﬂ?‘ﬂ?ﬁf St*’ﬁ‘é”{‘gééd‘%%o&ﬁm :
consi sti ng 19§ goELANNsHEBBEQAD Bk 1217, 23 #3, 4frod aprseysere $1ef%ai m 20,

wherein.the | tght. chal ari abl e regi on CDR3 sequence conprises an
am no aépd %!édd%%%‘ge V\#laocﬁ is at least 90% identical to the am no acid

sequence sel ected fromthe group consisting_of  SE - 12 nd
24, 10 22.16TIEheantibddygy asizer biafige pertign ﬂ*ﬂ@fe\%@?‘@gﬁﬁﬁ%@%}‘;ﬁ n
h

vari abl e r egi.eivaSaRe repti (DR Escqoape bemsisanananine aié priuensq sAprt iR c
is at |east, 900 i % N8, £ Y, Lo easervableaeqeted r om
the group Cg@}%@ﬁﬁ%ﬁ%ﬁéé&é&%ﬁ&?ﬁéﬁﬂ and 20. -

' 15 modifications thereofl -

17. The antibody or antigen binding portion thexeof of claitns 12-16, wherein the light
" chain variable region CDR1 sequence comprises an amino acid sequence selected from
the groﬁp consisting of SEQ ID NOs:10, 16, 22, 42, 48 and conservative sequence

20  modifications thersof.

18. The antibody or antigen binding portion thereof of any one of claims 1-5 comprising
heavy and light chain variable region CDR1, CDR2 and CDR3 seguences selected from
the group consisting of. .
25 ‘ (2) a heavy chain variable region CDR1 comprising SEQID NO:7;
a heavy chain variable region CDR2 coraprising SEQ ID NO:8;
2 heavy chain varisble region CDR3 comprising SEQ ID NO:9%;
a light chain variable region CDR] comprising SEQ ID NO:10;
a light chain variable region CDR2 comprising SEQ TD NO:11;
30 : a Tight chain variable region CDR3 comprising SBQ 1D NO:12;
- and combinations thereof; '
(b)  aheavy chain variable region CDR1 comprising SEQ 1D NO:13;
a heavy chain varisble region CDR2 comprising SEQ ID NO:14;
. 2 heavy chain variable region CDR3 comprising SEQ ID NO:15;
35 ’ " a light chain varisble region CDR1 comprising SEQ ID NO:16;
a light chain variable region CDR2 éom_prising SEQ I3 NO:17;
a light chain variable region CDR3 comprising SEQ ID NO: 18;
and ' ' g
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15 23. The antibody of clainms 20«22, wherein the l'i ght chain variable
regi on CDR2 sequence conprises an am no aci d sequence which is at

| east 90% i dentical to the am no acid sequence sel ected fronthe group
consisting of SEQ ID NO2: 11, 17 and 23. 24. The anti body of clains
20-23, wherein the heavy chain variable region CDR ' 20 sequence
conprises an am no acid sequence which is at |east 90% i dentical to
the am no acid sequence selected fromthe group consisting of SEQ ID
NGs: 7, 13 and 19. 25. The antjbody of clains 20-24, wherein the

| i ght chain variable regldﬁﬁﬁﬁﬁﬁ‘“ ce conprises an anino acid
sequence which is at |east 90%identical to the amino 25 acid.

sequence sel ect ed {1 o tNe, 350 haROARKIS 14BN UDIEQpRIBESEQID NG 1aNd

22. 26. A | at ed aht b d f hat
R e

bound by $he antibody of Wa'@h@a@f"aﬁ—ﬁféﬁ@“@ °°mPn‘°’m§
anti body or antigen bindi rughmaﬁaimﬁhﬁlem@dn@RhwnmmgéﬁQ:mANﬁ’sﬁzl 5,
wherein the antibody or an&ﬁ#ﬁ&: %?ngrég%ﬁ@gﬂ“&ﬁg%r%gfgs KOSEZs a

" heavy chain variable region B %9%”6
28. The antibody or 'anti ge%h@itﬁtﬁ‘nw 78 r EYPPST R A M
wherei n the sgati body or anti gen bi ndi ng port| on thereof further

conprisegga |ight chajgy vashaby &mﬁxﬁ%@ﬂefzég@dnmamn\ﬂr&m@mmwﬁome

29. The antl body or anti ge b| n é@{@ @Ed’ﬂ?N@fflOt he
precedi ng cl ai ns, wherein q}mgv%%l s% ’1( d n%r omgt#%%g%ﬁ
consi sti.ng of a human antl‘*bb‘ﬂw i@’d"‘h EURPrSp s
anti body and a chineric anihﬁﬁdl;amveﬁﬁble‘ﬁ@omﬁDRb@dypmna‘iﬂQQéNO42

bihndi ng Eo(rjti on thereof gf %"%vm’m %@ﬁggﬁj;c&gpﬁj@ Eag@maﬂ
the antibody or antigen bin % org%_ggp er gg) f“gﬁﬁu?%cé A4 he

group corSisting of a Fab,? avimer,
nanobody, anadhda donmi n anti body. 314 The antibody or antigen bi ndi ng
portion thereof of anxe)oneaﬁéavyhmrmvﬁmbmrangEmvmpmgﬁEQiIhéTO45

ant i body isotype is selectgg %@Mb&&fﬁ@o&@ﬁﬁh%&bﬁ&uﬁésmmm :46;an
| g&2, | g03, I'g04,
agd an ?SE gntl bggy ) 15 gg 5&78]6%3%"%#%&%#%@135?’3 1%“%@’5%(2ng or

anti gen Wondi ng portion’of aaamwnevmﬁamm@pﬁé@ﬁdmgmwlag HEQIR NO
phar maceutical Iy accept abl e yigachhig Fariab¥sregibh €DROPOBTLThH SEQIDANGH

32, further conprising ano%ﬁ% ¢ Rk S S Eﬁhm@t =5 &Qaﬁﬁﬁ-mm

i sol ated nucl eic acid enco Variapl e region o ant’i body or

.antigen binding portion thereof of any one of clains 1-5 conprising a
sequence at i®afie a&ﬁ%dy&emmgaarbirﬂmgmmmébﬁrwf@ﬁaiwwafiﬂaimsé?egi on of
SEQ NO 25, P&né chain variable region of SEQ ID NO 26, the heavy

chai n varl ab egion of SEQ | D

regi on of SEQ NO 28, the hé e?/vy 1??1’1‘?/%11’?%1%5:1% re 1%%:1159?“3%%%2%:{%

the light chain variable r @JEsy brngegsbl¢region §PRyPmpEHpE

t her eof . a heavy ¢hain variable region CDR3 comprising SEQ ID NO:9;

' ' alight chain variable region CDR1 comprising SEQ ID NO:10;
30 a light chain variable region CDR2 comprising SEQ ID NO:1 1

and

a light chain variable region CDR3 comprising SEQ ID NO:12.

20, The antibody or antigen binding portion thereof of any one of claims 1-5
35 comprsing:
' g heavy chain vatiable region compﬁsmg CDRI1, CDR2, and CDR3
sequences; and



35.- An isolated nucleic acid encoding a variable region of the

~anti body or antigen binding portion thereof of any one of clainms 1-5
conprising a sequence that hybridizes 30 under high stringency to the
nucl eoti de sequence of heavy chain variable region of SEQ 1) NO 25,
the light chain variable region of SEQ ID NO 26, the heavy chain
variable region of SEQ ID NO 27, the light chain variable region of
SEQ JD NGO 28, the heavy chain variable region of SEQ ID NO 29, or the
l'ight chain variable region of SEQ ID NO 30. 35 36. An expression
vector conprising thelishtdheingadgisregion eomprisimgzCOR LIPRY fud GDRIst cel |
conpri si ng delygendeigivhéreinaci d of claim36. - 58 - 38. A transgenic

non- human manmal, D ]yfcﬁo‘gﬁg j : spgen
bi ndi ng portion %%agg?}?%]ﬁgggﬁg@?ﬁ?t e sgﬁggdge?fé%@gésﬁ i&l“eﬁgﬁ?i 'gody
or antigen ISRICHERBI ARSI calﬂwaﬂévgww% R SE_‘-*?{I%@PI ® 39.
A transgéni grow eamsistidg af BEEXEY ¥Os8s15and@hocl onal anti body or antigen
bi ndi ng portion thereof thatbinds the sane epitope as the anti body or

ant i gen bi ngi portipon.of.a ne. of i.he pr.ecedi cl aj 10 40. A
b Pdons. wi chrePab e ek 2 i o i PR S A O s

t her eof of ¢oEPrisEReANCTiEHeCihfeaB@Er Fhich st tagst A% identisplsp feeminaaeid h
produces t heqgndiict baebfediEona theiggmp consiviiip gf $EQ T WOstI2ereedd 24f any one
of claing 1-5 wherein the antibody is encoded by; 15(a) a heavy

chai n vari abl e_regi.on nuc| eoti de sequence set forth in SEQ 1 ; 25
SR o i AV SRt AR AR Sy

SEQ | D NO 2®quensd coroprices vaitine acid spapense whisdii§ atdeasi ¥lisidentiatiofthe amino
(b) a heavyafdadqhenéasdladebes: dxﬁﬂie%fbu?%@h%_ b dLSEQAUANT:S, $8nd Bt h 1 n
SEQ NG 27 and a |ight chain variable region nucleotide sequence set
forth in SEQ NO 28, . 20 and.conservati ve, sequence npdj fi ¢ations

t her eof :13or23. The anhbod%o(f(g a‘*&s%)‘i’%ﬁ‘ﬁ%‘hﬁ’@ Plagsp ireomtEReot i de
sequence seteqharct hompriSEa aiindi@rid Sequembe avhidhgh et ledsb?0¥ identicabloghe @ginon
nucl eoti de 5881506 $QkctdDiéA Hebroop BRNG: 30SEOND MBS Y ald M
sequence nodifications thereof. 25°42. A kit conprising one arnors

i sol at ed nonocl onal  anti bodi es or antigen binding portions thereof of
any one of thellgrasbefyRf clatay Hh23. aharesphe by Fhaie wrishie segigp CDR1

i nst r uctadonseqherce nempiises ta aainh Agid eequelicegriddi in gk leastPie hieatiab wahe atind
wi th ErbB3 gepenslenk selected from the group consisting of SEQ TD NOs:7, 13 and 19,

25. The antibody of claims 20-24, wherein the light chain variable region CDR1
gequence coruprises an amine acid sequence which is at least 90% identical to the amino
25  acid sequence selected from the group consisting of SEQ 1D NOs:10, 16 and 22,

26. An isolated antibody or antigen binding portion thereof that binds to the epitope
which is samue or overlapping with the epitope bound by the antibody of any one of
claims 6-25.

30
27. The antibody or antigen binding portion thereof of any one of elaims 1-5, wherein
the antibody or antigen binding portion thergof:

comprises a heavy chain variable region that is from a hurpan VH3 germline

gene. '

35
28. The antibody or antigen binding portion thereof of claim 27, wherein the antibody
or antigen binding portion thereof further comprises a light chain variable region from
human VL2 germline gene.
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signaling. 30 43. The kit of claim42, -wherein the disease is a
-cancer. 44. A nmethod of inhibiting BrbB3 signaling in a subject,
conprising admnistering to the subject an isol ated nonocl onal

anti body or antigen binding portion thereof of any one of the
preceding clains, in an anount. sufficient to inhibit Erl 3B3
signaling, 35 45. A nmethod of treating cancer in a subject,
conprising admnistering to the subject a therapeutically effective
anount of an isol ated nonocl onal anti body or antigen binding portion
t hereof of an e of the preceding clains, ipn an anmount sufncient to
treat cander. 2. ng‘ﬁamﬁ?g? ﬂ’é%‘?&?:l" }BT-&& BytHoy Berepiriaay Aog ¢fdherapredingicipims,
sel ect ed fr omviden recatibalyisicktien Gonfthdgmed amsistng diadasian agitody, a

ovari an cance{maﬁeeahut&aafheﬁ,ﬁ@xﬁ%ﬁ%cﬁﬂaﬂa%ﬂm{éﬁ%ﬁ@o&? cancer, |ung
cancer, clegar cell sarcoma ,and prostate cancer. . The rret hod of
any one of " cl ai ns 44-46, wherein the subject is hurran 10 48. The
met hod of any?lerideshtitersprantigen bindingpestien fenepfofany proefhaprecsding glims,
bi ndi ng- por t I wirrdih éreanfibddy castigen bibeing fotioh fhaMePRUSENed from the group '

i nt ramuscul arg m&r H@g%g%\ %y‘sﬁrﬁ, gﬁ%"ﬁ]%’gf&% Obﬁfh{ %’é‘},g ??IH%FtngOd

of any one of wherein the an
15 portion tt"fltli1 | s adm nistered in conbination vmth a second
t her apeut e agent 50 The net hod of claim 49, wherein the second

agent is a senomie amitolpeyanlEeritidiSeporRb6lEReE AR bx%hfkﬁ},ﬁg{ %ﬂm'i_’al

Apent 55 ?L“é*f"% {Be $inot R0 e BRG] coniedy e fg&ﬁle
sel ected frofPt St @B R %lsd#’ T2, andgAssayan TeDamd Igﬁﬁmt'aﬂ}e

an antinmetabolite, an aI I rylating agent a t opoi sonerase inhibitor, a

m cnt ubul es t @Qgﬁdoﬁ&oﬁﬂ@ﬂéomrﬁisﬁa RERbdHy! behdl, %B&ioﬂ 0% one of the
synthesis | ng}ﬁge{l]l oé{; aﬁtﬁ}n TIRERLASHERS y%ée%tab ;%mgnye{_m n %“8’

t her eof

-33. The composition of claim 32, further comprising another molecule that targets
" EGFR. '
20
34, An isolated nuclei¢ acid encoding a variable region of the antibody or antigen
binding portion thereof of any one of claims 1-5 cpmprising a sequence at least 90%
identieal to the heavy chain varable region of SEQ XD NQ:25, the light chain variable
region of SEQ ID NO:26, the heavy chain variable region of SEQ I NO:27, the light
25  chain variable region of SEQ D NO:28, the heavy chain variable region of SEQ ID
NO:29, the Tight chain variable region of SEQ ID NO:30, or combinations thereof,

35. An isolated nucleic acid encoding a variable region of the antibody or antigen
binding portion thereof of any one of claims 1-5 comprising a sequence that hybridizes

30  under high stringency to the nucleotide sequence of heavy chain variable region of SEQ
D> NO:25, the light chain variable region of SEQ ID NO:26, the heavy chain variable
region of SEQ ID NO:27, the light chain variable region of SEQ ID NO:28, the heavy
chain variable region of SEQ ID NO:29, or the light chain variable region of SEQ ID
NOG:30.

35

36. An expression vector comprising the nucleie acid of claim 34 or 35.

37. Ahost cell comprising the nucleic acid of claim 36,
- 68 .



.anal og, a glucocortocoid,an aroroatose inhibitor, and an roTOR
inhibitor. 53. The nethod of claim52, wherein the antibody is an
anti-| CELR anti body, an anti EGER anti body, or an anti-cnet anti body.
30 St The nmethod of claimb52, wherein the small nol ecul e bi nds MEM
EON, or cnet. 55. A nethod-of diagnosing a cancer associated with
ErbB3 in a subject, conprising (a) contacting ex vivo or in vivo
cells fromthe subject with an isol ated nonocl onal anti body 35 or

‘antigen binding portion thereof -of any of clains 1-31, and (b)
measuring the level of binding to ErbB3 on the cells, wherein
abnor mal I'y B R ta@isehi naf-mbhathagmeloviEehBprassrd pEWREcoIA tIREY Fibj ect
has a cance Iént%%lst Bﬁhﬁgﬁgm% thr Aot B3 BRnds the ime epitope as the antibody or antigen

binding pottion of any one of the preceding claims.

39. A transgenic plant which cxpresses a monoclonal antibody or antigen binding
portion thereof that binds the same epitope as the antibody or antigen binding portion of
any one of the preceding claixos.

10 40. A hybridoma which produces an anfibody or antigen binding portion thereof of any
one of the preceding claims. '

41.. A hybridoma which produces the antibody or antigen binding portion thereof of any
one of claims 1-5, wherein the antibody is encoded by: "
15 (n) 2 heavy chain variable region nucleotide sequence sei forth in SEQ ID
NO:25 and a light chain variable region mucleotide sequence set forth in SEQ 1D NO:26,
and conservative sequence modifications thereof; A
(b) 2 heavy chain varisble region nucleotide sequence set forth in SEQID
NO:27 and a light chain variable region nucleotide sequence set forth in SEQ ID NO:28,
20 and conservative sequence modifications thereof; or
(c) 2 heavy chain vatiable region nucleotide sequence set forth in SEQ 1D
NO:29 and 2 light chain variable region nucleotide sequence set foxth' in SEQ ID NC:30,
and conservative sequence modifications thereof.

25 42. Akitcomprising ong ormore isolated monoclonal antibodies or antigen binding
portions thereaf of any one of the preceding claims, and optionally comprising
instructions for use in treating or diagnosing a disease associated with EtbB3 dependent
signaling,

30 43. The kit of claim 42, wherein the disease is a cancer.

44. A method of inhibiting ErbB3 sigualing in a subject, comprising administering to
the subject au isolated manoclonal antibody or antigen binding portion thereof of any
one of the preceding claims, in an amount sufficient to inhibit ErbB3 signaling,

35
45. A method of treating cancer in a subject, comprising administering to the subject a
therapeutically effective amount of an isolated monocional antibody or antigen binding
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15

20

25

30

33

portion thereof of any one of the preceding claixs, in an amoupt sufficient to treat
cancer.

46. The method of claim 45, wherein the cancer is selected from the group consisting of
melanoma, breast cancer, ovarian cancer, renal carcinomsa, gastrointestinallcolon caheer,
Tung cancer, clear cell sarcoma ,and prostate cancer.

47. The method of any ong of claims 44-46, wherein the subject is huma.

48. The method of any one of claims 44-47, wherein the antibody or antigen binding
portion thereof is administered iniravenously, intramuscularly, or subcutaneously to the -
subject. :

49. The method of any one of clairas 45-48, wherein the antibody or anfigen binding
portion thereof is sdiministered in combination'with & second therapeutic ageit.

50. The method of claim 49, wherein the second agent is a second antibody or antigen
binding portion thereof. ool .

41, The method of claim 43, wherein the second agent is an anti-canger agent.

5. The method of claim 51, wherein the anti-cancer agent is selected from the group
consisting of an antibody, 2 small molecule, an antimetabolite, an alkylating agent,a -
topoigomerase inhibitor, a microtubule-targeting agent, akinase inhibitor, & protein
symthesis inhibitor, ao. jnrmunotherspeutic, a hormone of analog thereof, 2 somatostatin
analog, a glucocortocoid, an aromatose inbibitor, and s mTOR inhibitor.

53. The niethod of claim 52, wherein the antibody is an anti-IGF1R antibody, an anti~
EGER antibody, or an anti-cmet antibody. :

54, The method of claim 52, wherein the small molecule binds IGF1R, EGFR, ot cmet.

55. A method of disgnosing a cancer associated with BrbB3 in a subject, comprising (2)
contacting ex vive or in vive cells froxn the subject with an ssolated monaclonal antibody
or antigen binding portion thereof of any of claims 1-31, apd (b) measuring the level of
binding to ExbB3 on the cells, whetein abnormally high levels of binding to ErbB3

indicate that the subject has a cancer associated with ErbB3. .
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