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RELATED APPLI CATI ONS [ 0001] This application clains the benefit of and
priority WO2M18369910vi si onal patent application serial ROFRSR01BDBB2P, 712,
filed April 9, 2010; the entire content of which is incorporated herein by
reference. FIELD OF THE | NVENTI ON [ 0002] The field of the invention is

nol ecul ar bi ol ogy, imunol ogy and oncol ogy. More 5 particularly, the field
i s humani zed anti bodi es that bind human Er bB3/ HER3. BACKGROUND

[ 0003] HER3/ c- ErbB3 (referred P gﬁgﬁbkggﬁ%is a nenber of the

epi dermal growt h factor rece T ?@§§#§ bB3 bi nds

neur egul i n/ heregulin (NRG HRG . Receptors in the EGFR famly are single
transmenbrane receptors with an intracellular tyrosine kinase 10 donai n.
Wiile the other EGFR famly nenbers, i.e., EGFR/ HER1/ ErbBl, HER2/ErbB2, and
HER4/ Er bB4, each have tyrosine kinase activity, ErbB3 has little or no
tyrosi ne ki nase actCROSS-REFRERENGEI 'O REIATEDIARBLICATOIONSThe

extrace | ar mai n of the EGER fam |\ €0 tains four
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l'i gand bigdhich se%él Mﬁﬁ&lmmawqb Geaniphs 02@0d e ehdts@nleApvnwARgh@omRIi Ns C 1
and C2) are involved in dimerization wWith receptor partners. Upon |igand

bi ndi ngincotperd&iiharsiddrygeessneonf or mat i onal changes. The interaction of
domai ns 2 and 4, which maintains the tethered (inactive) conformation of

the receptor, is relieved, a ) conformation is
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adopt ed. The extended confor avors rization with other receptor

part ner R2/ Er b i s.20the.only exc i.on to this general rule, ,
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[ 0005] Because ErbB3 | acks an intrinsic kinase activity, it nust dinerize

wi th anot her active tyrosine kinase receptor to be activated by tyrosine
phosphoryl ati on. Dinerization canBA&IEREMINPen two different receptors
(heterodinerization), e.g., ErbB3 and EGFR/ HER1/ Er bBl , HER2/ Er bB2, or
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by unregmﬂa@e@‘&m&geﬁzai?on and/ or unregul ated phosphoryl ati on of ErbB3 can
lead to certain cancers. [0006] Overexpression of ErbB3 is associated wth

poor pregypasi S THe Mdabt$ar@dhiM@EES) dfehdEGFRIfRRS] g,co@malrs iféut, dopfadsst at e,
colorectal, pancreatic, gastric, and head and neck cancers). Overexpression
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The extended conformation favors dimerization with other receptor partners. HER2/ErbB2 is
20 the only exception to this general rule, i.e., Her2-ECD is constitutively in the extended

conformation. No ligand for HER2 has been identified thus far.



20 NRG a ligand for ErbB3, was also linked to resistance to EGFR tyrosi ne
ki nase inhibitor treatnent. Chen et al. describe the use of anti-ErbB3
nonocl onaWoAtlVBetiles t hat i nhibit NRG function and shoRCHUSMIN0BIRA? bi t ory
activity against breast and ovarian cancer cells (Chen et al., 1996, J.
BIOL. CHEM 271: 7620). [0007] There . s a need for inproved anti-ErbB3

anti bodi es that can be used as ther'&pieuti c 25agents. SUVMARY [ 0008] The
invention is based on the discovery of a famly of antibodies that

speci fi pabFy biBrdalvemabB EideB3an iHaténséukinbedicesity dnhastalifeds3yith nditiey Si t es
based on CDRs that. specifically bind human Er bB3. Wien used. as. t herapeutic
agent s, 2qte tHRING kiR regeRioTdA R Aelbyates btygpsin opgation. JPimsdization,cdn

el imna i : J4tH : htyran patient. WO
2011/ 13081 E B OB AP A1 85 M5 TP T ALe L2, B BT beed herei n
pr event EGFRIHAR biErbB heHER2/EviaR ], on HER 4iinivBrt. Reb@8ly, ErbBowes dpbgwivrent s, t he
anti bodies prevent ErbB3 frombinding tq a ligand, e.g., N t her eby
neutY al fi5iesige W@MEEI g’&%‘é‘?”&@@?@i“?@ 361{981@; an%nwﬁg?epg%?@:gﬁgﬁt s, the
ant i - Er pB3 .20ty Rdigerjitiiitar BabBindiyfRidczatii R in (tRer @By inesknaki zi ng the
bi ol ogi cal activity of” ErbB3. 5The anti bodi es di scl osed herein can be used
t o i nhi #émainhendgheol iapisineisosiates Withrrgrpters| drslovnstygany Hgeingmmelpgudes. \We af

adm ni ster. 0, a _human ncer patient (or al ni I ch..as a nouse
nodel ), h?t%g%%i’{l%s(?g?@at?ﬁ fBit %?ldlrlees tﬁ‘q(':o(eCI t%?rlg?c grvgl\?/\ii ﬁ%ﬁ?ts%lgu%ﬁt&éan pati ent
(or ani prRéspARABAihesi{oP 9 k0hIkaPEK BNFhiRhhesule sPativatianer @eveantlagesvied t he

invention are illustrated b{iét he follow ng figures, detailed
dest} i ppatbyaneentialisd by theARISELAK: Hrés: (Fonstituting pefiialgn o BHRs Ry ysgiiated

101 i m E@%e%%ityff@%d?&%%&%?atgd }%lg)gplggﬁaﬂgﬁ'o% teriBt?)i A8 1eA &l k%efva,: THE

DRAW N e i nvention nore conpl etely understo th

Cahomat IOpEr duktuarstoinOf PAHY Btbsor SRt Fish P robRaf b o cefifmase o

di agr amShovesd, dvafaPréatddotbrs@alypaeeeatit, dab@iceaieat and hedknamiaag). obul i n
heavy chain variabl e re%i on of the antibodies denoted as_ 04D01,  09D03,
11Q01, DyaerpresBrpt ErpBAGHo cariglagscag logdo diftah snesastagisdi Hinen8edri¢. gpd each

ant | bod i d i ne . r t i1i ng
Sealionc L2 ChERRSPRE AR hyopE i PRARR canBMRIRNBHRLAT ORI GUIA 18 1
Fgé i Z ] FF%EE gn_bmmexdlﬁﬁm)e {ﬁ}l@ﬁe&c@&pﬂi@ﬁ eﬁﬁrﬁam\thﬁerklci;gn{g_a)to sesiptere aﬁ sev2@al

is a schematic di agram showi ng the . " gDRZ an
sequencé@c(im??é@eﬁé’fipﬁwiinéﬁ‘)?atp&ﬁ%t wiak Rfﬂ%%suil%]ﬂﬂ?ﬁ?d{ﬂ&‘ iP5 Ao H‘é‘éi\s/‘?aﬁ el n
vari abl g, 1.egh QR (S§EHENGEPhd abll Feclleank 8 rdabh&Git Wit Ber? iRKBRIBIre At agr am
show ng (e am rgo acl d sequence o‘f the conplete i nmmunogl obulin Iight chain
vari abl eancegi aml todatraentividdiad t@4QY1in pdSdE8Bic chi G4, MbPAG TS, 02SERMOBIOHAQ2,

and_24 .. The am.n d sequences .for.each Lhaody are. ali d _agai nst
one2nol e e B 05O T (e " TEn LR RN TBETHY ETGRY ar e

i dent i f i\&flndeRt, ROXRS T ABsHIBE MeBtle HE AMRIFFIS: MORHESRN hnfibi@WRLknKiFIRINRG
sequences. WD 2011/136911PCT/ US2011/031829 - 4 - [0016]FIG 5 is a

schemat functpmagndishoshgraimtiyyinhfetoDRit vitgpEAINSs tdrieh SCDRBowagy etsescells (Chen er
al., 1996, J. BioL. CHEM. 271: 7620).
[0007] There is a need for improved anti-ErbB3 antibodies that can be used as therapeutic

25  agents.
SUMMARY

[0008] The invention is based on the discovery of a family of antibodies that specifically
bind human ErbB3. The antibodies contain ErbB3 binding sites based on CDRs that
specifically bind human ErbB3. When used as therapeutic agents, the antibodies are
engineered, e.g., humanized, to reduce or eliminate an immune response when administered to

30  ahuman patient.



(Kabat definition) for each of the imunoglobulin light chain variable

regi on sequences in FIG 4. [0017]FIGS. 6A and 6B are graphs sunmari zi ng
resul ts fWORIHA3ENperi ment to neasure 5the neutralizati 86TABRIN0BIB2Df
negative control (rmurine 1gG (A)) and anti-ErbB3 nonocl onal anti bodi es
04D01 (N), 12A07 (0), 18H02 (0), 22A02 (D) and 24C05 (0) to inhibit

NRGL- 131 binding to hErbB3 (FI G 6A)3 ‘and to neasure the enhanced bi ndi ng of
NRG1- 131 to rhErbB3 by the anti-ErbB3 mAb 09D03 () and 11Q&01 (*) (FIG 6B).
[ 0018] H0B09Y i SThe agtibgatiessdisai@sed hefeih presedt os irhitdmhanciévpien ofremnan Briasur e

the 10 tral t t t f ol G
ant 1 - B BESTIRAOCTUREN dit 10U s PO L0 BIEDS: DRTET0 o Idnesy > AeRRE/ MBS 02
and 24%rerb9 n‘sﬁ'thzilgﬁﬁ thlgﬁo‘lé”gléal iR #39 EOBS NE HB3: erﬁ%%%&rﬁk Ghe Sntl- ErtﬁBigr aph

sunmmari zi ng’r esu %Tom an exper | t to measure the cel surface
r ecogni sitibodieh ithilet EMB&cEnbﬁzatmt thowy esutodlizinpethe hiclegi¢ad aptn‘otyewfr'ﬁrbiéﬁ 2/ 3d2

express ce .of .1.0020] FlL 9 is a graph. .
st g edis s rehiR by PR Tt Rt L ten SR BT i draer on
aCt Vit y, \9fo. Wk hHBingRtd &) a hetfad Sascemutib8Cof A dniARTmaBel sull BE3mangoc! onal
anti bodies 04D01 (.),09D03 (V), 11Q01 ( ), 12A07 (0), 18H02 (0), 22A02 (e)

and 24008d¢ln)the antibodies snhikil Prredngsriamer axy ik iptha Ay mER HEGTT fOeBErBeleh)
NRG1- 01. 20 [0021]FIG 10 is a graph summarizing results from an experi nent
t o meas[0040} he Thesé andprthédriakpacat andradaatagestof tlwfinafmtion Erdaiﬂiastmtmby thﬁal

and 2aciop)e PR e e e b s 6r ek 35 ingoSbpe WG X

oraph sHAR@fibZ iaRg eX fapkd Stdirpm@niexRe i nent to measure the ant! -
proliferation activity of negative control (nurine 1gG and anti-ErbB3

monocl onal anti bodi es 25 OFHFRIDRA W gs18H02, 22A02 and 24CCb
in SKBR-3 cells treated wt é‘llg%ﬁ of antibodies in the presence of

e our ol EP] e ifGenlyBn ZhP B SHITRAELR BRI QAR BRI IED g

measure-the' inh I Vi ive contro ant |

nmonocl ogakwigg | bod| es 04D01, 09003, 11Q01, 12A07, 18H02, 22A02 and
24CCb on the phosphoryl ation of ErbB3 induced by NRGin 30 SKBR-3 cells. No
anti bod | i qand 1 ap8bren) ad idnedi € RPtdsBhtatic 6f AlypRasii@ibbdy. WO

2011/ 13 911 CT/ US2011/ 031829 - 5 - [0024]FIG 13A and 13B are graphs _
repr eseméhggsr q54!. 5 %s 4 LQAN: ﬁfsgﬁmm &e%ﬁﬁé‘ﬁ&ﬁ ch&bfitht %M}él@%tz ivity

of anti nonocl onal anti bodi es 04 , 1, 12A07, 1 ,
2202 andrnﬁmfglﬁaum hehey plinds pirtabld @gioorof dfe aﬁmboqilns d@@@ﬁr@éﬂlﬂﬁ)l!\@@%ﬁl in

MCF7 cel 1 a Fl G as_ det erm ne ELI SA.
No ant i ba9Higeri SR 2eabR g arePaSayhE shiiecieil Sike Bs BT eRalh P op ey Fi
14 is agg n%afa &H@"@l&'aﬁbt‘ﬁgr aﬁé@b&%mﬁﬂéﬁmrme@mﬂﬁhg@%h&sr@mr(gabehe t unor

i nhi b|tory aCth vity of the anti-ErbB3 antibodies 04D01 (A), 09D03 (*),

1101 (dqflnmczlﬁo@D(R)u CRBroRd()R:. 2Adentifig! in baress Thepnbmgd seqngess egfesent
control (&l %)dgsu%glceast 20 ng/ kg in a BxPC3 pancreatic tunor xenograft
nodel F{‘&i‘éﬁ RN (vehicle control, PBS ()). 10 [0026]FIG 15 is a

sch t agr how am no .aci.d I et e heavy
R T P R AT R e o i o Rl R

vari abl ﬁ(ﬁ&gﬂé}ﬂﬁtl%%ﬁ @iéh%?t}@hgﬂ% 1d63tid hea?y2h&00 aHBie tdaiodkuherdes kiv3- 11
N625, Sh24C0b6 Hv3- 21, Sh24CC6 Hv3- 3 Sh24 Hv3- 30, and Hu24C6 HvA. The

am no atl@ Zequences for each heavy chain variable regions are aligned
agai nst one another, and Conplenmentary 15 Determ ning Sequences (CDR)
(Kabat @f1iShi t i ) 4 i CORIhem@DRAjageand sSICDRBg theraenindecitlistquedcd of thogempleFfhe

unboxed. se ces.re ent fr rrevvork f% e e {)%(e]l Qg)FI &eé is a
schenat Fremgp%%ji"é‘ﬂ’nnsl?’%\ﬁfﬁ@ ny Pl‘éa st agt %Cﬁﬁgg(ﬁ €5 @?D 7 o d]e{)
25  18H02, 22A02, and 24C05. The amino acid sequences for each antibody are aligned against
one another, and CDR;, CDR,, and CDR; sequences (Kabat definition) are identified in boxes.

The unboxed sequences represent framework (FR) sequences.



|l ight chain variable region of 24CC6 and the conpl ete humani zed |ight chain
vari abl e regi ons denoted as Sh24C056 Kv1-9, Sh24C06 Kvl-16, Sh24CCb Kvl -17,
Sh24CC6 KY0-288/136H24CC6 20 Kv1-39, and Hu24CO6 KvA. TheP&HiUa01a0p1829
sequences for each light chain variable regions are aligned agai nst one
anot her, and CDRi, CDR2, and CDR3 sequences (Kabat definition) are
identified in boxes. The unboxed seduences represent framework (FR)
sequences. [0028]FI G 17 are Biacore sensorgrans representing results from
an expefoorsnt tRIG. 5 is a mmuﬁedlhgﬁnkémemg:the&]mﬁ CdifRzaaltd €BRbB3jweneesc| onal
anti bodi es, Sh24CC6-31 N62t51 , 25 #6 ﬁgl Ul 59. 0029! Fl 18A
is a grdbasdetnion |f‘PFgeaF]é§ ThFémfl}ué‘ ﬁtvaf1 Ifrcedon ssapphees in FIG.
neutral jzation activity of negative control (hunan lgG (0)) and anti-ErbB3
nmonocl on'al ant i bodi es Sh24C0b6- 25 N625-19gGL (A), Sh24CCb-25 N625-1g& (A,
Sh24C% j\|62%1$}§g&(ana 6%@9 g&éﬁs%ﬁ%m%ésﬁl%%orﬁghe Eér&:hen:t (51&6%11% gr aph
sunmar i |ng resu froman 3 xperiment To neasure the ‘neutralization
act iyi t the@butialivatond gEv(tg)of aeghtiaacontks1 hB3rin® gk (HNahd ami-EdRE mendtiéitl | g&2 (

{00ty Frsbousaby BOL o kgROLUMHR 1 7t ed 04 B4 D SIHENE T P reasur e

t he inh r { Vi t | bB3
ronoct orthg ¥ EAIFY, 0 ARAG rhalRyE A fifandca 67N %%%ﬁ“%)%%‘%%??g%@

Sh24CO6¢h8 bnta2BB B gib (TPOR0Al ) Sind 415GHH le(NGQSBI)gGZ (0) in BaF/3 cells
expressing Her2 and ErbB3 in the presence of 5 NRGL-01. FIG 19B is a graph
summar i gong] r eUGt 3 if 4 GEpkRSudxpALinFRaultt fronEmskiperitbet tb Midabire drey activity
of human 1gG (0) and anti-ErbB3 nonocl gnal anti bodi esﬁfh%?@i

N62K) | gtyytrajizatigyastiyigept pagptive ponggl @@‘)‘H%G%fn% gntr-Frh cjonal pptdbodies

expr essbﬁ!ﬂoﬁ%@%o@”ﬂcﬁﬁb%A?ﬁ 18RS REPNGR PiCONRGHHIRLNRAA3Lbilifae (80 i 2
graph summarizing results froman experinent to neasure the 10 inhibitory
activi t yhEsbBliegat i ve control (human 1gG and anti-ErbB3 nonocl onal

ant i bodi es Sh24C0b6- 25 N62S-19Gl, Sh24C06-25 N62S-1g&2, Sh24C06- 31

N62S- | g[@b19pnd F328 GbgRph NoRSatigiceg reslts hemsireagyristat e npaesphier gdiat i on of
ErbB3 in growi ng SKBR-3 cells, %0032 JFIG 21 is agrahsu |Z|n esults
from anSltr grecRenition of teAatirksbB éntlb‘)%g)rfé]é?a‘f}}”@ﬁnﬁf’m@lﬁﬁ@r pRSYS 6{/

neg ge | gG and anti-ErbB3 nonocl onal 15 anti bodies
Sh2 &'f%gﬁ%‘éséfé@@%?imcoa 25 N62S-1g&2, Sh24C06-31 N62S-19gd, and

Sh24 CQS 6 2 %Ibg 5;2ﬁ 4 gragfl Q%HHI‘IZIHERGS%MQ ?IJO dn Jngvgﬁélsgtj ttg':‘lﬂnn%lrgullle 21?]@%1?1[ SP h

surmar|£ 8 he réesu an ex
activit yrdmfferaummty 9fnedtiré béntlod GG Ohudng IgCE(ZbBBndmnDEfHB’Bathomﬂmdabdl es

ﬂ'f’iid( 0240081 8. DRpO> N34 N0 16 SHOF | SRBACRE NS ESI oo
Sh2 - B hi cl trol
i ne @8523%?/ n§‘ %%%%%S‘ﬁﬁ% H%%&@%‘?%%ﬁ%%%g%ﬁ@ﬂs K G aph sunmar i 21 ng

t he,res ex eripent t r of a
rrur?'(§1 tud%ﬁ) noc oﬁ%l fLJJ ftﬁfré%ﬁerggl ec’i(g EgQﬁt t8é¥ ea?"ﬁ&m’é Mla Calu-3
non-s mibfoh(fﬁhdloﬂ atmglty an @ﬁ[-mm@baédlomd@dlbddﬁesmaom md;e omx)e (Nelhﬂﬁ)llego)
controlﬂé 2) 25 murin Sh24C06- 31 N62S Ilg Ab#6 ]%562 (D), and
UL-59 (A3407 (0odBHHE &) 22?3@% @an%ilé%@ﬁ @)%M@E??f‘éstﬂh@er%gﬁﬁp?esoﬁ il
exper| ment to measure tunor inhibitory activity of a murine 1gG or

ant i - Er B¥22hronddConlis agaphewhesrizios esulis from angxipgrimantdo axgapurs thgtis mal |

cell lun ancer aft .nndel N [ t
B ot T R G A VR L S
20114 136906 PODDUS20130 1032829, 1-8HK)2- 20a0aR MIOSSIHEKBRSIdell$ tieged aith &r
xenogr af t nmodel in NCR nude nice (vehl cle control (0), murine 1gG (x),
Sh24COpH8/mINE28tibesBIs i Ahc pragsmee PHEPUPD), and UL-59 (N)). [0037]FIG 24 is a
graph summari zing the results froman experinment to neasure tunor

[0023] FIG. 12 is graph summarizing results from an experiment to measure the inhibitory

activity of negative control IgG and anti-ErbB3 monoclonal antibodies 04D01, 09D03, 11GO01,
12A07, 18H02, 22A02 and 24C05 on the phosphorylation of ErbB3 induced by NRG in
30 SKBR-3cells. No antibody/no ligand and no antibody controls are also shown.



inhibitory activity of a human 1gG nurine or anti-ErbB3 nonocl onal
antibodies in a MDA- 5 MB-453 breast cancer xenograft nodel in NOD SCI D

m ce (vehwOI12811¢G6%1Mol (o), human 1gG (x), Sh24C0b-31 N6RPSTjem1féeY at 5
nmg/ kg (0), Sh24C056-31 N62S 1 gGl dosed at 10 nmg/ kg (A), Sh24C06-31 N62S | gGl
dosed at 20 ng/kg ( ), Ab#6 Ig&x d%sed at 10 ng/ kg (D), and Ul-59 dosed at
10 ng/ kg (N)). DETAI LED DESCRI PTI ON“[ 0038] The ErbB3 anti bodi es di scl osed
herein are based on the antigen binding sites of 10certai n nonocl onal

ant i bodjoag4pel aaGetBA afid t igiare @bpHsirepretemnting utsnhs fram dnhexpbiimbgd caaswaet i vity

?%grgnm%%lgggﬂg%%@eﬁégﬁkbﬁgEno}%ioﬁé’f%gif%g iggbzﬁh&,i@%g?ﬂ:qo{ﬂg%&o%ari abl e
ek L e G

enbodi medksSFIG.NSAdnhd 1EDOB35 a¢lts (PG BB)iankdeteirhinEd bBELAS Ae Nozatibody/nd her eby
15neutralizing the biological activity of ErbB3. In still other

enbodi rmisng and pe agrbedymoBHels A #pR o€ i nhi bit phosphoryl ation of ErbB3 and
downstream signal ing. [0039] Because of the neutralizing activity of these
ant i bodi0835] t hdJGatkisuserapll SUmnatizing FISEINEOMITE cyPYHRFNt AP BICTUH G| tHIEF at i on
of certain.cancer.cel.ls an r Ih i i C { t\0

i ni m 2O T HERL U A P o R A O e 48R 12RO T %,
pati ent ;3o GOME2 AMDGH T TRV 0) hika BikhH Bl esntar] €- falSebsed aczNingBatied t o
other noieties, such as detectable |abels or effector nolecul es such as
smal | nBKBCH panarenticiemor xenagraftyperdcd sn €RAY SEilRdnice bedicly gowo]. BB Sk

enbodi ments, the anti body conprises: (a) an inmunogl obulin heavy chain

var 1@&bl B02ehi orF1Cohpis ssichgmathediggramcthowen sObRamiCDRMD scODRMSs ah the(chmplete

i mmunog| obul i n 1ight 25chai i ahl e regi.on, wherein the, heavy chain

var | abr BREshER afele e o TPl G FRuPE meBRR PesdEndR N iRe o

si ngl e Rishgisenstbd & Sioudoisngizng dheaeos BB, SRAY3 Mv-QIMpI62S ShBIC 08IH VB0

aci d sequence selected fromthe gr oup consisting of SEQID NO 5 (04D01),
SEQ | D RG:SI84C09HY3)23. SEZFGQS N-305nd Hugd €05 Fspo Tiry agmnogid(segyquess foseQ | D
NO 41 (18K02 SEQ 1D 7 SEQ ID
NO. 75 %afgchfﬁ%y Chglmmgﬁglgé%%r%i%?g@daﬁggﬁ Jr)11(l£)g %@hﬁ’saélg%n eénslg?tg%t ed from
t he]Yr oDpteg@itsh SSéquenas (SBR) (RathdOdefnitiv), 20K, CBEI LidCDRISACLile AT IBAe - 8 -
(04D01), SEQ ID NO 16 (09D03), SEQ ID NGO 26 ()11601), SEQ ID NO 35

( 12A07) bossQThpuneyxed sequegepyaypressafrpmenierk &%) (egu8998%: SEQ 1D NO. 58
(24CCp), and SEQ ID NO 148 (Sh24CCb6 Hv3-11 N62S); and a CDRH3 conprises an
ani no ab0087%eqUdbic &6 &l whewaltid diggrahsoyiingifhe earirg adid pyuencespOthemonplety

(12807 T8 ADY B S IREP 2 goyghy Sl Sl el HeRiof®
Thr oughaedotdde SHRECDS Kaatd, Sh24CPRKYi-a6] $ti248HQ KD - NO.Sh24CODKIvoB8dSh2iCO5

par ent heses by the antibody that was the origin of that sequence. For
exat®l eKviS@ndHNICE KpADd by amigoyirdd sqquencsiésncpeinightshaign@gable se8ia% i body
04DO01. ' nibh ti ' [ ulin
neavy charE b T D e O 28 e o
sequenc &leafifiGHR HaRe NCThébu(bd4&0 dqnemce CRIRr entdingméveork gFR heeqaenaes aci d
sequence of SEQ ID NO 6 (04D01), and a CDRH3 conprising the amno acid
sequenc (28] SEQIGD1 Nake Rialétd RkproriOfpldsentipnesidnifam o ot grinidnetcant i body
conprises an i nmunogl obulin heavy chain vari abl e regi on co | sing a
CDRHL c#wprure thedingiie vatien o arti-Brifbhymenedonsy anthgdias i3 Cﬁ-%ﬁ?&t&@&, a

C ISh \3HN0 aci d sequence of SEQ ID NO 16 (09D03), and a
% c%%?igll %g% Zugg‘lb'no acid sequence of SEQ ID NO 17 (09D03). [0043]In

' t .ant i bod or i [ . ' hai
var bl BNPRLT orf 1SS Riior S8 LB B S sg h O sHRag! S BEE e o
SEQ | D NedtradBatidnlddbidity oAn&gaRbR2 corp (nihidgGh@) paridnantisieib83sestivervael of SEQ | D
NO 26 (11&01), and a 20 CDRH3 conprising the am no acid sequence of SEQ I D
N 27 (o SHPAORHS NS HECA ok SHA (21 NE2 ke G1h Gy SeEiT SEN G

i rmunog L n hay Ak | regi LS| . 1 i.Si ng
Rl AL E L T L S
ani po aekgkrieat enceasate (GEQehtRMYioBactiy ity A0 M) mamyls &0)CDRIABt obB ingineglohdie
am e 2 Gt Rt FRUPSIR) A5 6, 22400



25 [0045] I n sone enbodi nents, the anti body conprises an i mmunogl obul i n
heavy chain vari able region conprising a CORH conprising the amno acid
sequence WO 26HQPDPING 41 (18H02), a CDRH2 conpri si ng t RETAIBRHAI/ 0AERY
sequence of SEQ ID NO 42 (18H02), and a CDRH3 conprising the am no acid
sequence of SEQ ID NO 43 (18H02). [0046]In sonme enbodi nents, the antibody
conpri ses an i mmunogl obul i n heavy chain 30 variable region conprising a
CDRH conprising the am no acid sequence of SEQ ID NO 51 WO

2011/ 13@@30PCT/RUS2 09A 1 0BLBRID sumMarizif 2 2A0R) from BRRpRrimenypo nsange thee ami no

id f SEQID NGO 52 (22A02 i Si t hy i
o colneE SrivBES PERIGE caur Thpe ESHAg I TR PP e A e o
ac e . ; i ; oo :

e an 51?22@05%?2%5%%9@‘5,@&&@95 9?%62@611?_@%\/%),@19&@05@"1'Ngé%%elrggq%g?ﬂ%% i

conprising a rising the am no id sequence of
( 24C0B) S CIEQ | BoMI g5 ( )24 B@E)3, cells CORdingdipRiasd higbBhin thaipreserseiod

sequenc ). 58 4CB),. and a conptr.i Si the amno acid
seq ﬁ n C&Rgl éﬁ%lj‘(‘g 1%? g §ra&)§ ﬁﬂﬁ{arlﬁ%d gy Erogé?q %iiryr%“&%%i HERY'S _,rHl‘? he

ant i bodyh ARy AR Tty 3 hinHM N9 (ORUiaN i TaBBY ntdhdtidnal MabbdER ShI4eW51
conprising a CDRH1 conprising the am no acid sequence of SEQ ID NO 57 10

( 24C05) N62S-GERH® ) cAbifr Ig€i2r{y)t He-53rd naonddd]-G9 sendindé3 efllssEoyes singiderBad
(24C0p) d a CDRH3 co i S the ami no acid sequence of SEQ ID NO 59
(24C0B) Eﬂi{%gblﬂglﬁl?f%ﬁ‘tnﬁ%fﬁﬁkﬁﬁdg nts, the antibody conprises an

i mmunogl obul i n _heavy. chain vari able regjon conprising a CORH, conpri sing
the am H934tid Fé@q%éﬁc?egré?h QI IRECS YIS from @agyperm preagiinfiesi ng t he
am achd.: q i an €y SORK jisd ng the
am ﬁg afCHIh lsg}g%gﬁgt Og%eégge :c%lt%(h%gm% %@? .an?dr%%%? ?r%ncer t aicaﬁﬁg(;r%?di ment s,
t he ant ShpH305c2MN62S$65G Brsh2AG0NA 6 NGRS High2hBlsRAC 0O hHi N6 tg(ablaad SBEHEIH-31
CDRH ¢ I S] t he ami no acid sequence.of SEOQ | D NO 24 ) or SEQID
NO 75 ﬁ%ﬁ%&s@ %a ﬂ@jféfégyétf‘ﬁeplf’cl?oél’%wtﬂHBH aﬂﬁ'fl’(?%a}gig&o‘glélé&éﬁ%%‘%&%q I D NO
148 (Sh24CCb Hv3-11 N62S), and a CDRH3 conprising the am no acid sequence
of SEQ [M93Rl JdGs3! isomgrenl) suppanzippresis HpMAN XREIRERip meggpethe and CDRH3

: i jfofERs. Th
e B Alh OF ORI AG! VPR BUIBSMRE (UIRNGLEF nd ITHRAH DRBhddoffS.  The

anti bod e an I ntact ant’i y or an antige I ndi ng anti body fragnent.
[ 0062] | antibodies ShDACDTFRHNG2St1pE 1 ASHA4NOA2 SAe6RR-12$8s Sh3CeMn31 MeRhdgbobuwldi n

l'i ght chal 5 varjiable region c I Si the structure CDRL1- CDRL2- CDRL3,
and (b) QEMQ%@S?@M@W%@&’W @gg{{r?ﬁglgl abl e region, wherein the 1gG
| i ght chain variable region and the |1 gG heavy chain variable region

t oget hel0038} i nd'1§- 32 figt &aph pETMariang derissults;fingn Ay CMEREINEBYIS UK BHRY

ner’s . . _ 55 R -
"o o B ERD R ARy HuaBTIEN A fRE-REaA EMADRMADGURIGRTRIGH RPle SEQ
(11Q01) 2 nAY i BKPC3 pardfealit 802 xenapaftSHaid D (817 601D 24006 yrize 2RI
"o R 60 BB 5 RS SR SEuREhy 1 s ) Sl S NS T1PaT S5O

2011/ 13 T 29t - u )2), and
200 LTI OB 0PI O iy (0000) . o

| ect t ISt uAe02) ,
S20 1 b M50 (95has PuERphsThefBh TR Mgl Pl ind
SEQ | D MAibiizy (&4GQH) a iRIZT] or ast+HErbB Aradhonienslsntibbdieadised ady mgbigpniases

i | obulin |ight chai i abl [ i sing: .a CDRIA
Conpr i 8 CAG-E R aMFheb b ceessmas Bt mest D BRERIE PEFbO e SAT Bra02) : a

CDRbL2  C Ok $4 )40 i C RO 1-50 D01, 11301,
12A0%, %%161%;%@2%);@22%21 @g%%g%ﬁﬁg’)‘,tzﬁ%#@%@%go%cind sequgﬂge of SEQ I D NO

10 (04 ) 3gi2AqJIG. %gﬁgﬁ% fgllra#? ls{lrg ?ﬁLﬁgitﬁ@@ulﬁ iaH% e%ménlf'?o ﬁ@ﬁsl:upé)ﬂ}horCDR A

conpris i MMUNOQY chdin variable region conprising: a
conpr i siiigbitdie aaivitymfaahokisecgGesreatidirbBE@dnbcNan] ah@ibédioDd3pd aal (MODRIKZ in a

conprising the am no acid sequence of SEQ I r 19 (09DQ3); and CDRL3
conpris pﬁg"@ Ren-gipkh selhling capest sprastdt mggfg 1p B‘%u%om%‘@é%%l? control (),
murine IgG (x), Sh24C05-31 N62S IgG1 (A), Ab#6 IgG2 (e), and U1-59 (m)).

30 [0036] FIG. 23C is a graph summarizing the results from an experiment to measure tumor

inhibitory activity of a murine IgG or anti-ErbB3 monoclonal antibodies dosed at 20 mg/kg in a



[ 0055] I n sone enbodi nents, the antibody conprises an i mmunogl obulin |ight
chain 15 variable region conprising: a CDRu conprising the amno acid
sequence WO 2BHQPDPING 28 (11Q01); a CDRL2 conprising t RETAIBRHAI/ 0ASER2Y
sequence of SEQ ID NGO 9 (04D01, 11G01, 12A07, 22A02); and a CDRL3
conprising the amno acid sequence gf SEQ ID NO 29 (111(01). [0056]In sone
enbodi ments, the antibody conprises ‘an inmunogl obulin Iight chain 20

vari abl e region conprising: a CDRIA conprising the am no acid sequence of
SEQ | D (N&u-¥dor(- éIrBélllébZ])lungcﬁBBLQemgrmﬁtrmsde’lgn NAR ardemica (Vetlidecunemt &1)of  SEQ

I D NO 45 (181102 and a CDRL3 conprisin d sequence of SEQ

| D NO H‘BH{‘@_L%Q? W]ﬁlr‘N%Ig&% glgaﬁéaﬁa ??Hgd%? (L'S)rrprl ses an

i mrunogl obulin |ight chain variable region conprising: a CDRI A conprising
t he am K933ki d Hegrbitcesraph Wmlmhew%tzﬁ@emn e%ﬂ@em@e%ﬁ?ﬁvmﬂ ng the

amno a gqg#u t he
am no algllﬁl 16%?(1%%1&%2 0?;] hEE\%' %] k@l Ig %%ﬁ%%ﬁ n?(g%gg)]ﬂ re ng%TH{A lgllhlje!&LCDRI A,
CORLY, MBi4EDRedstseniee Rt Mmoteltie NQB 8CTDehive erehivlgreomtiol (dn)ulmnarz B

i mmunogl obul in FRs. The anti body can be an In Lbody .or an

ant i genCBi Hehg> 2t NSk Gl rdogerbafd mg/(#g[(%z?b?‘fﬁi@iéh@%é%‘gf%%@ét 19 merke
anti body\c A ARk £4bLdi pmﬁ%mlg ing the
struct u?’lg %ﬁ! %Héﬁ%&%%gﬁ%{ﬁﬁgﬁ&ﬁg 1 gﬁ?gcl}:hal n \?arl abl e 4.\5)/@

2011/ 136915PRICEAIBS20LHhE/MS I8RO regi on conprising the structure

CDRI 1- CDRL2- CDRL3, wherein the heavy chain variable region and the |ight
chain variabl e region toget heDETATLE® BESCRIPFIONNdi ng site for binding
human ErbB3. The CDRin is an am no acid sequence selected fromthe group
consi st [m%Pf SR HibBAGhtiBod Q4 10sed ﬁ&@d@eb@e&@n(tﬁ)@m{@:n bﬁﬁ@g' diteNoxr 25

(11301), SEQ ID NO 34 (12A07), 5 SEQ ID NO 41 (18H02) QIDNO 51
(22H02) cer@mmm@al gaptily ctegh fier tEE@blbtW@nev%al(zzzt@ﬁlplOgﬂ%a@URM?f is an

(0ap01) TdaRF PR Gina s e PR Sut ARG MO PR PR ©
(12A07) seq@Efeh BhaNaefint2a Kih8inQ 2jte fHEDBR NQon&Zerﬁm&%ts tEE@ltiHbdN@preﬁlﬁnt

(240CB) , and SEg ID NO 148 (Sh24C05 Hv3-11 N62S);

am no aErtBkem s Bligwd. a9 NRSGHR: ﬂ@‘i‘?h}bn%ﬁgiﬂgg fl}?gln%lpglg CPWN@)‘C 7
04D01 rizati

E 12 A07) EﬁbﬁQﬁgﬂ‘ggamﬂaédl&%%@?e an 2535) aﬁ%joc%glzs 1(11311%%]1'%83 §E‘IQ let Np th%ﬁ% ORI A

is & amnnliangdhskiqenabageitgof EbB3J. olmsttﬂﬂ@t]gar@umodmmmhemgltleﬁrbBEQ | D NO

1 NG ASTamO O A e TR T T SR | ar éﬁfﬁ?”ac. 0

sequence sel ected 15 fromthe group.consjsting. of SE @g Dg
11301, ﬂ@/&@]?, Desayse, of grpquisaong @@1‘(1@9@6136)56 arfigdiqs, aEFSJSE fRr2pbiting sEQ
| D NO S4B E;q)g{.gt EfILE from
the gr oup COI’ISI st{oﬁgp(q fg%& N&EI?C%‘@ %n@%%és; 22%%)()&%&8%%{% NG 20
(09D03) engdohetarédroMinide (i &iEAinte aﬁiﬁmrﬂl@el‘ﬂapon& Wheai—iﬁm)lmswmcﬂ SEQUIDING. 62
(240%6) . 20 [0060 I n _anot her enbo he anti bod onpri ses..an

oL PO R RNy AR SIS R gl GET B SR HemGRG G such a5
consi st H@tgctglf)le%QSIQGMtognﬁ%%éluchsﬁ%a@ Mkctdidk@RP03) , SEQ ID NG 22
(11x01), SEQ ID NO 31 (12A07 SEQ ID NO 38 (181102), SEQ ID NGO 48
(22A02) ; SERJ RN B4d &2 , and SEQ I D NO 154 (Sh24C0b Hv3-11 N62S),
and an chaln vari abl e region selected fromthe group

consi st 5 aof SE 4 24
(Tc01) [OE”, i PsRolihesss Uity o AR st Pl S B N B
(22A02) yarSiti + dﬂ@onﬁﬁlsﬁ%4ﬁ@}uctﬁEQD@1D@Rﬁ26@D®§BW iilund@pbulanighBEQ | D
NO 168 (Sh24 Kvl - [0061] I n anot her enbodi ment, the anti bod¥

conp?i séhalawamfhmmgqn@ry prein the Rogv ycqhaimvapiabledpgian padthsdichbekin ¥aTHBle he

am no a 404 @j]}fw l'i ght
chain v?éﬁq%%@g&ﬁgp&fﬁg ngrlél lgilnﬁigg S eﬁgn‘i noﬂ%%%géggbl%gc% 0 @%g&?%géﬁ%“ 4g
(04D01) amlm&@m&%gémaeaﬁwm&@f@@mglmngw SEQ 0D 6D (s heSEQ ID

?23?3%”‘5%5&? (s b°im3%41383&3@%&@%&%@%@@ BRI

i munoglg [ inad! t7her. 0, 8¢
sequence%o gg 59@2 g%olg(? ﬁS(zﬁgggg]aﬁﬂgggo?hgr@ e?goﬁ?ansgn? lﬂu

ant B@odyompnmsmseamlmnamdmwﬁgwﬂ@wcted froeathe grovan eonsistingipf S:EQGI@H‘@B@ @orrpn si ng
the am no acid sequence of SEQ ID NO 22 (11&01), and an imunogl obulin

| i ght chain variable region conprising the am no acid sequence of SEQ ID
NO 24 (111(01). [0064]In anot her enbodi ment, the anti body conprises an

i munogl obul i n heavy chain




10 vari abl e region conprising the am no acid sequence of SEQ ID NO 31
(12A07), and an i mrunogl obulin light chain variable region conprising the
ani no aciWOZeHyiemdé of SEQ ID NO 33 (12A07). [0065] I n EA&LURN1EMFYUI ment ,
the antibody conprises an i munogl obulin heavy chain variable region
conprising the amno acid sequence %f SEQ ID NO 38 (18H02), and an 15

i mmunogl obulin I'ight chain variable“region conprising the amno acid
sequence of SEQ ID NO 40 (18H02). [0066]In another enbodi ment, the

ant i bod4DOMRISESED NO: i Gri9Dig) BHO ID N@D6(18681 ) SEQ MaNCaBb élZ&Qﬂ)o&EQ

omnogliobistie (D, SEae S8 Saee g ol 140816 sERI DD 148
sequen CFSI&EIC§§Q\J3DI 121Q6m amPa t Q%))rn LQQ6 Alakhiin&RQl @@dueﬁé@é&f@c%rﬁom e

anti body conprises an irnmunog % in eav chain variabl e region conprising
t he ami gmupcmmmmgwéSEQIﬁNSEQ(ﬁﬂ)m SEQ IDQM@%) (093M3).HEQ BN @A obul i n

o 6 (B st NGB R 8 RAARR AR o 15 AR b, ARESE0 B TS o,

| MuNogxeies). TS AVYouE ARl s ?eé&ﬂéétﬁ;l% C%a&tﬁ‘cﬁﬂﬁ@B%I[DN@h@ﬂ)llb%d%ﬂbﬁl@ntﬁ@dedb
sequence of SEQ I D NGO 154 (Sh24 Hv3- 11 N62S), and an i nmunogl obul I n

|i ght cthgiantibedyi thtil\@aSrtbnggﬂn@(ﬁm segueace: Hior smmpleaSER B2 dltarc@4BP15EQ | D
NO 166 Sh ) t nbodi ment, the antibody
conpris %ﬁbﬂ\ﬁg ea\;]f1 an@%%ﬁlbggo\?/arl abl e region conprising the

am no agj ence of .S D Sh24C0Ob Hv3-

2011/ 13@@%1E Neone EW@%@T@?@“ thf?““ ( r%iﬁ%a‘h‘ﬁmflﬁ?ﬁ%‘f\bﬁgﬂll}ﬁlﬁf‘Yyncﬁaf“g ht

chajm v I RO aAGIChcREQIBERE BEE ND: 5O 168
(ShoaoO KR BeloREBRAEHITM %I?‘ﬁ@?c‘*g‘rflﬁgﬁﬁﬁeni‘s e o D N 5 i) an

i mrunog(4B9I), m@r@&uycmismgstéb evinaRdi¢ gaanEnes of SEEHILE Bk Mﬁf‘ﬂ DefndsEQ | D NO
109 (04 SE 113 9D03 1101), SEQ | D NO
121 (12 3C‘§E8 I§ip3 a“&%%a‘% é‘?%’f{‘ce ‘%é%%ﬁfb Wﬁéb@gm?),)sm ID NO 133

24CCb NO 19 Sh24 1 N62S | gGL | D ;. 192
ESh24C)O§30 I‘ifél?%e‘['%@é‘? n&ncg‘s(%nflﬁg’ GRS H%@P?%q?ﬁugﬁﬁleé%? Sel ect ed
from t hg, Iib!bﬁ%lﬂ% %%lr%hlslrﬂ a@D]@EangerQ tillé&m(rﬁ)‘laléﬂﬂé ué’é@df @E N0k 15
(09D03) , SEQ I D %11@0 SEO 15 NO. 123 (12A WY 13,7
(18HD2) (09$9@) |aB" IRy dagnprging the AGT)O a@E@CIIUqufl@f Sf@sIQ )(0 P NG 204

Sh24 17 k 0071] |
anot hnglé 8‘?%“?&?%@“%? ?%g%qugg%?fl Se an i m?uC@ p%)bul i naﬁggz/y E:hai n] "

h . f SEQ I D NO . 109
ool B8l ' TRGRE e e in g S s S aRE G %@Hﬂé@@@?’i 52 BB | b no

111 (04D0abie kRidnQB ARl ANADRES c AR RO hmidd Rid hé&@)bf@;@ 1T SEB 23N
i nmunogl obulfi nglheavﬁlhalgn corr%lr?m ng tgﬂg aﬁr?‘llno ac %@encgpof SEQ I D NG

113 ( 09[1133Q1),amﬁD3m pomprirdeg tiowhiine hdidkequehes of TEAP?P ul\{@ A heObhirba aci d

Zﬁ? ?Dg%ﬁﬁE[?B%@g% |%ﬁ%é‘ﬂ$8%ﬁencg(%0%%& 1\;woﬁq(‘i?l(ﬁco?nczll)lr|msslntng Eﬂg am no

d f SE NO 117 (11 d lin 20 |
chai nsiﬁqwf Si g sPe camerERept B RRLiorB Ry IDPREIg A pengyn O

[0074] | Qaﬁﬂ)@éﬂ Ton ISR sfﬁ%@tCDRgﬁccﬁﬁﬁﬂs Bade SRR ASE S Qnde 'EQ%H@N@ i3a heavy
chain conprising the amno acid sequence of SEQ I D 121 AQ7 and an

i munog(2A07).m CDBht carhgriising dipmiing aad séspicnss af SELR 1R NS o h2A0 D aISEQ | D NO.
123 (12 075 another enbodi e ses an
i munog pe RB%b% HAAC ﬁ%déi‘s%Pfes?%E?ﬁ’gq‘é‘% éagcpd% nce of SEQ ID
NO 125 HO2), and an i mruno | obul i ht chain co am no
aci & se{fipé%l:e an SS@@ep%oﬂ@enisz LB%) ‘% BT Hma‘HB? ‘ﬁ]é’gr%S , the
ant i body,, G fe' ﬁﬁlsco rfsf%lé g\gwrhﬁhs Y¥ afiihed :ﬂ:l& EA ISHJD &0:19 aci d
sequence 0 (22 an i mmunogl obulin | |% t chain
conpri sn(Hi;HﬂZiea @%@cmpdmsgqmemueo ofid SEDenE CMCSEQBQ NQ@-212028H02), and a

CDRyy; comprising the amino acid sequence of SEQ ID NO: 43 (18H02).

[0046] In some embodiments, the antibody comprises an immunoglobulin heavy chain

30 variable region comprising a CDRyy; comprising the amino acid sequence of SEQ ID NO: 51



WO 2011/ 136911PCT/ US2011/ 031829 - 14 - [0077] 1 n anot her enbodi nent, the
anti body conprises an i nmunogl obulin heavy chain conprising the amno acid
sequence WO 2BHQPDPING 133 (24CC6), and an i nmunogl obul PERTIGSM1/081839 n
conprising the am no acid sequence of SEQ ID NO 135 (24C05). [0078]In

anot her enbodi nent, the anti body cog‘pri ses an i mmunogl obulin heavy chain 5
conprising the amno acid sequence - SEQ ID NO 190 (Sh24CC6 Hv3-11 N62S

| gGl), and an i nmunogl obulin light chain conprising the am no acid sequence
of SEQ (22ABQ), a203R (ShudTlsn gkt aththokappeeued@®f SEQICaNG: he (22 damient , t he

01 0 SolBmC BB ST BTNES 16 s e s ok YR P20y 16 an

i mmunogl obulin Iight chain conprising the am no acid se% ence of SEQ | D NO
204 (shWdts kin sase RappdimentsoBeaniibodyrrontsiseeabiammaslobulindeant By

conpris uence
COML S TN PR R Bl PRI DT SRor Kpssauer
i ghgt ctmmsy:emmsmgot e (2ai0sn aa@IDHstammmng thé alﬁEQ dcidl NQuerR@B®f $EQ ID
(Sh24C06 KvI 17 kappa) b0081 ]In anoéher enbodi nent g%& gﬂ)cgg conpri ses
an i muNeyP3EIAGH) s\ A/ CPRa: $oeRSisHS F ARINISIdSAIHBN G AL aﬂ% of SEQ ID
NOC. 192(2(4% COb Hv3-11 N62S Ig&), and an i nmunogl obulin Iight chai n
conprising the anmino acid sequence of SEQ ID NO 206 (Sh24CCb KvI

<appa) - ABLOETh S8R EALDERELR. O ARG INRINESS, Il f Rl Al i .ﬂLo ay)

anti bo y ans an 1 n an | ntact Ona ant
or anti gatwbly fegion@oimpaging IatCIDRHlacOEﬁ[}irisbIgdhe firm. ac1<h§&:q&ﬂtcle@é SERI NGy 57

f t of I I ti bod | udi t
ant MoentC98iig-PRagiromrrehe pastbsunssapeneerd Lo Rtk RCE e ca 1y
conj ugagefe, Eé&?rgmlﬁ thgfgfrgkﬁs hé?&’gé ném’fsﬂ@y@mej@ moéy ed or engineered

i ncl ude chi'ne nanlzed antlbodles and nmultispecific
ant i bodj a g

fr agrren @a?ﬁcl u eﬂ% %B%ﬁ% eﬁts @%baﬁ ﬁg&ﬁfsllc)om %I% %{l@&@ﬁ%@%ﬁ‘_ g.,
scFv), nadubRodRs, coﬁiibdistﬂlgallﬂdRﬁScorﬁiﬁlsﬁ)gahB hmmmf acad gelqamoeaalf ISEQCENNGY 86 ed

anti body is an anti body conjugated to a toxin noiet ure, 1 shows
a schené"l@ﬂ @&@géh?oé%/ﬁrbgﬁl&)tﬁlegéﬂmi%%%ﬁeqﬁﬁ%cﬂ ondd 1 %Né @gdgla)ét angiy
conti n lﬂgﬁorﬁﬁﬁé{ﬁ) Bl ﬁﬁn&sg%@%lgg%@ (@i 15 N9 senemEge chalns are call ed

i mmunogl o chai ns d two of the pol ypeptide chalns

2[1; (r:]gl t(ﬁggjnal ns) llrta?lﬁgl :bﬁ%llur%%t% t}bv%glgg eavypq19S Eﬂ#ﬁ&p %ﬁu&lﬁ%@ connect ed

by an i nireibth@iiondi GDR;| @lﬁn;hwmg tharhmmmmmmmmﬂdfrm@mw@ ﬁau(mces)e)r
connect ed bé i nterchain disulfide bonds. A light chain consi s%s of

vari abl SERH §R: {(24GP5 DRy gprapiavies %ﬁ‘&“&‘hﬁ‘:@ sUSAc EERX NG 1f' The
heavy chai bl ( lg INegst
hree cOMZACHRTEELENGISE 1fy N LR L EPRre el iab Al el SRS ons
det20 m 6 (24@3pecificity of the antibody. [0084] Each variabl e region
contains three hypervari abl e regi ons known as conpl enentarity

det er m po03g] reqrxeﬂ’@sabamo:DRk{grﬂ@Hszynd amRHg eécﬁfenceela;e in@nsBey betwieegi ons
known as framework regions ? The thre referred to as CDR,

CDR , ahwn@mshummmlm%ﬁmlqba ip FBS ahhe B’éfd%PdB iCARPH AN Uikt ARibadypr ap 0085] In
certain, &3%9%{{@% %nub%'ay'fﬁaghl%h@d antibody that binds human ErbB3 conprises
I'n

an i I’TTTUI’]O eav I'n variable regl on COI’TpI’I Si ng an am no acid

sequenc E‘?(}S{iit Ihhsél g%lfg :ee A3 O % ) @ anRinS (ygo { 38 mg*élﬁon ngl%hﬁ)ﬁglﬁ WRhin

i dentic vari abl e regl on or regi on”sequence of

SEQ4$ D Maiable fe@HAEbpriSHQ theDstNQtur&EHKlgmﬁRm @E@LJ 5)11(1\@) aﬂ15m221n()g13361ﬂir) SEQ
ID NO 31 (12A07), SEQ I D NO 38 (18H02), SEQ ID NO 48 (22A0 SEQ I D NO

54 (24CHEAvy hAid ‘QE@IP Eegiey. visaein dielgbdshtghain yangieiesiqnamddhs by n
enbodi ”FH:%R ’vaﬁ{hlé Fe%ioqlttﬁg tﬁ‘é}tdeﬁﬁg sfn@f’etblmhﬂg §1t@mﬂld§{ ﬁpﬁﬂ%@'ﬁ%gmm

lm"runog ul'I I N varla erelon conprisin an am no acl
Sequenceoﬂhbﬁieslaﬁ aﬁﬁnd &AS teqliBfige sEE:%edSﬂ%; t}f&@@up}@%ﬁlsﬁﬁg/@f QIBYQIDAY 099 %

Hdenti cal S8, 10807 52n05). @d A9ND. 18908808 sEBSD No: 28 (11Go1), SEQ ID NO: 44
30 (18HO02), and SEQ ID NO: 60 (24C05); a CDR[, comprises an amino acid sequence selected
from the group consisting of SEQ ID NO: 9 (04D01, 11G01, 12A07, 22A02), SEQ ID NO: 19



20 framework regi on sequence of SEQID NO 4 (04D01), SEQ ID NO 14
(09D03), SEQ ID NO 24 (111&01), SEQ ID NO 33 (12A07), SEQ ID NO 40
(18H02), WO 50 (22A02), SEQ ID NO 56 (24C06), BEDUSRHINOGB182%56
(Sh24C06 Kvl -16), and SEQ ID NGO 168 (Sh24CCb Kvl-17). [0087]1n each of the
f oregoi ng enbodi nents, it is cont en‘giat ed herein that 25i nmunogl obulin
heavy chain vari abl e regi on sequences and/or |ight chain variable region
sequences that together bind human ErbB3 may contain am no acid alterations
(e.g., @9DBHSEQAID RO:35 (48HO2), arid 3IBQADI MO: Gr{24CHFhsind i DRnscongeiset arons,

or additions) in the framewprk regi ons of the v d/ar i ght in

vari abl @%@Wﬂ“ﬁ@@%fth%B%h% BiCRBHIWE %E%i%%ﬁ? ﬁ&éc}géﬂﬁ)gﬂﬁaﬁ nds

hEr bB3 y4 a f . 50 HODO0aRM 75
oM 50 BH 0 B B B M s ar e
det er m BEQ IDYyNOUbH? 24€°05).asnon resonance nethods. The WO

2011/ 136911PCT/ US2011/ 031829 - 16 - surface plasnon resonance net hods can
be perf@0o88H udhBENE bebodindintsi deandestrddpgdised ar inexamlebulindighkdnrgpl es 3 and
12, where the neasurenments were performed at 25C %nd 37C, fﬁ@&ﬁ tié.eéy.

[ 0089] | YrgbleareaiopsamprERNg: 2 {(HRia seMPEEing $he HANBIREICHEAYBS® B @1}1 -

NRG1- 13 r . aldisR ARG i ; ration at
50% of %‘%ﬁ%ﬁl?gﬁb ?)6%) ofmg%l(;@? gfggzﬁﬁgmgﬁhgfgr&ﬁ%%\qgg,gf ﬁgggggggéged usi ng
t he pr o(ddO1s1HERL 1286@, 22A Ry2andl acSDR, anvdhpiBinglthe arrmodwst sequenst oAREIBY es

[ 0090] Met hqds C| nti bodi es di scl osed herein are known in the

art. Fo Oéigﬁ%‘hg(gl’%gm%ﬁes encodi ng light chain variable regions and

heaﬁ chain variable 10 regi ons can be chemcally synth si,zz,d ugjihqnig t he

seqliencWOSAF or taspBa cpbadingats. Hereihodysamatses ¢ W‘_Hﬁﬁﬂl‘g%‘&ln_ ghtdiihe

ligated f a0 Itégfon gﬂ{ﬁﬁgirng.ata@ﬁWﬁlc%Hlf}]ﬁigﬁ)%stﬁéJé&ﬁfﬁ%%\%id deBEned bPIEQEADINO: 18
coding s and e I

constant regio quences, pr ession contro sequences, to

pr oduce((9D93ent CORa copgnsirextpe esgicomwidogsencgof SEEDNOJ O (0DeB sindet

anti bodies, Production of defined gen t.S | 4.t hin routine skill
in the gﬁﬁ“ﬁ’@@%‘?%&‘&é‘%‘}o ?%%Swﬁgﬁnogéﬁf%mgg) (ﬁD tein can be cloned
out of Bﬁ)gri domas by conventi onal hgbri di zati on techni (itai)e . Qr _pal yner ase
chai n r E986] on Ippery cobedinicgtie he apabefy copriiet MEIMTERRS 'l’cghB?}HHés whose

sequenc gﬁia%geere ﬁ)ﬁ%Gm%ﬁsﬁlgﬁ g%ﬁui JOhHTR 't%@arﬁfn%‘r?icﬂlﬁsg%%rc@ bp SEQrIm(IbQQS art

sequence i nforffation reg i ng genes encodi ng the and light chains of
muri ne aMGMydi EBRi; nedmyfnisinoiie aoédd scid 2Oue@IgiINES) B N1di (@4D8hcldditg t he

ant i bodi isclQsed h in can be incorporated (liga ' _expression
vectors lf‘&ﬂ?cﬁg@gh agd aﬁﬁl@&&@@&@ﬁ% P a‘é@ﬁ?@?ﬁ‘?%ﬂg’%&@[ﬁ/@n i onal
transf egiicqyor transformation techni ques. Exenplary host cells are E. coli
cells, I neSe hanster ovary (CHO cells, HeLa cells, baby hanster kidney
(BHK) ¢ L B08; Bs RAERALAESHOBUIAT HRERIMOMR
cells (Eddgﬁl @g‘é%{éh@%gﬁ#ﬁ,gﬁa&ce “that do not 25 ot her1 se rl)roduce

| g@@r ovaiable EyansbarprsthghastDRaldosmpriamglike gmommcidgnaguence vl SEQARsNOh 44

ot ahRS e DR e Formivpad eminins Gf sreenseaposapanr <o WP ERR ana

purifi Cgﬁj@gc&ﬁﬁ%ﬁ% glesdn}em hei¥ 3EgheAERSHEM D Wpnct 18H02). expression system

enpl oye r exanp If a gene is to be expressed in E. coli, it is first
30 clon L0t 0 Sl Lt Lol i
downst 1 L7 Tr o anE ERERRAT HEEBLnP Ko BRiey nR Rainb 08 BNOH AREREH (AGRT:

pr okar y edgien singralings eqUBRe ecoriprisirexthe essedacid2qR6ick/of SEQLIPED: 0822400931829
- 17_- secreted protein accunulates in tile i usi.o di es, and
can?be R&asrcamPEFing theming gridsRawince ﬂé§%@ﬁﬁ$§y6ﬁ@é%5’ﬁﬁé§s% L3

soni cat LG ori FHE HeehiiAG biliScRRbESE SMEIONE: @2ubobj zed, and the prot eins

r ef ol ded aﬂlgis c?eaeveoi by lrre%(ﬁ%ds knoﬁv\g in th%o(lart. ’[ 0093]If a DNA construct
encodi n antg [ d fisgel o4 0 $6EdoRePSitkaypPt i ¢ host
cells, g‘“g%] O—%@%g%ﬁlg,tﬁé:?%hfl rst” %lhrﬁfs(glr)&%&g%%g%%%exp essi on’ vect or

cont ai nhoga oshiirhabiel ietharogtibutin fRenmdhe nntitodgean bé ho mtait gni@hodylogy @Gn
enhancers, and various introns. This expression vector optionally contains
sequencBUgHIIBTIRG 2ahodyiragaept- of a constant regi on, enabling an entire, or
a part of, a heavy and/or light chain to be expressed., In sone enbaodi nents,

a sPhgl E0Yr eslvisomevatodimantnth HSibpdy somREY @htn IaCyhravy KRR vyablab| e
regrons rég?or}%?gpr%)ﬁpg &8 S %eture CDRy;-CDRy-CDRys and (b) an IgG light chain variable



[ 0094] The gene construct can be introduced into eukaryotic host cells using
conventional techniques. The host cells express VL or VH fragnents, VL-VH
het er odi NEPLIINAINMIL or VL- VH singl e chai n pol ypepti des, PESAPRE1A3183Avy or

| i ght i nmmunogl obulin chains, or portions thereof, each of which may be
attached to a noiety having another function (e.g., cytotoxicity). In
15sonme enbodi nents, a host cell is’ Hansfect ed mnth a single vector
expressing a pol ypepti de expressing an entire, or part of, a heavy chain
(e. 9., mghgasonpemighhyanicalit €DRGICIIR;aCDR, 4, whbteircthaihnayyechgin vaiabieghgioshai n
variabl e region). In other enbodlgénts a host cell is trangfe ted wwth a

single %‘lé]ctP%Pg]étr@SH’i ‘f?@la?]ﬁ)re%zo%&gﬁ bfl‘?fél@ TERE PUdH sieARAIIBRRIRY ar i abl e
regi on ppghia 'l@l%ldlﬁﬁ%t 1'[9 A8 2FOPLdiP kdddlefeel sk @Bled ERAL ﬂle\g%dpa@nﬁlsﬁ@bMEQ@D (b)
an entire i frmuno

I n heavy 20chain and an entire immunoglobulin Iight
chai n. NE: §t(()4]l)0t)t BEQ IBrﬂ?ﬁ@dllSrf@ﬂDQZ’) SEQUEY NOeRH (10 SEQARSF@cied 2407h nor e

por yhopsraantis fLakRirh Fofo: S3aRPRY SEYEINEES) G SESG chai

vari ab' RO 98i(AC0HGe TN, N8E 2L XRIRSRIDRGMERE @éle@é@f@megr@pn@hmm@dfde
conprising an entire, art of, a light chain or Ilgiht chai n var| abI e

regi on) SEQHD[NOQEIWDQJS @Wdélﬁ@? )aSBRIDRERt 261l rYEQ Ky
| munool BADHSETBNEDS, sifl 3PS K8l 33 BLadhi %?@5‘8?&@% %*é@tg cel |

transf eSEQQD/NOhlz&ﬂ(SEmnCQS H V311 VE6LS) ammdlercmmds th @Mnd deid segeentetsslected
expression of the polypeptide co rising the i munogl obulin heavy chain

var @bl Bomehe erpuprcopigngsitpiaptD §8:ddPIL): ﬁ&Qtlﬁéan%ﬁQ)"d?%tﬁE(ﬁP%%
chain vagj f]}@e(ﬁ%,oﬁ?ﬂ NN @QAB?'QQ%{E? h@‘ﬂ?ht x @9H®2h%§%F§E@1® Rovapi abl e

regi on or ept 1 de npri’sing ain vari e region then
may be CMGOSD etha € DiRg; Is@mrammmjmd\mjdenmtadrfmmmwgrbup eomgisfingbf SRt t ags

201/ 13001 SBHEAF A o385 SR ok @Rk Shishisd s 23l seo

monocl oRgy. 4§Qi$ﬁ@ﬂyaﬁdﬁ§ﬁ()%w@ é’t}l&ﬁ@oﬁ; Qﬁ%?cm ﬁ@naamlh&%d héidhadseldcaanment

of the antibody, may conprise grow ng a host cell transfected with: (a) an
exptessirom the gtowp cohmtngmfddﬁéls IR NED Pp0dDe1 okl (e M@W |2ﬂm9ﬁb§lﬂ§bm> N©:H8avy

chai n, exp Lon a S o ete or partial
oo RRR-sER B NG rEP 8RR e SEQTD 17k ERERERCHE FOEBIE: Bl Ehcones
bot h chgdifSeduRnéb selccRt&h eheXfroRREdrsating BRSBY)ID Nodem ((lzmllll 124005 22h80),
permt expression of both chains. The intact anti bodylji&r[@ntl(gen bi ndi ng

b A1

f r agmenBSEQIENNDe 26 09 TEQ@ M N 3% (18604 5 iSHE H2 Bighi4§ R0 n t he
art 4‘?%53'6\ Protein G affinity tags such as

glutathg}ongé-g sf erase (GST) and histidine tags. It is within ordinary
ski art to. ex t eav hai n and the h rom a

St o DoghE . 21h ah S BREaRmen SRl SRl vl Dp AR BeRl IRl 1 |
Modi f i C@ﬁﬁz@ﬂ@re R)ntsgﬁcéﬂtﬂolﬁﬂdie% MZ}kﬁ@é S0SISQ IDNO €T WADT), CS'E@IID TN(D}alQI ng

the antigenicity of antibodies and anti body fra%ments are known in the art.

V\he][l t h€09D3) R 83 NO:22 316815 SFHhIR NEX: édl (HA& hiR@dD N@e3%m;1$&
e of ol S 2ARIEN SEERDAD: BEHRG il AN AR SRRICOS s TUTare.

af fini t Welsy, ahtnen antnugerloBdint 1t BiRdin Rautzbd aagﬂmrmusedam bm@todpmmmhngh it
was derived, [0098]In one humani zation apgroao chi e éf%gb gel ns are
e

cr ea? ed of AEQHPNORH (R 4P 3K 1 h(02B3) 24Q H%Bll%r%f ( E‘QC,IQdNQﬁ th

L g s
312 60486@3[,1) NOS16FSHE4C NSV -66)3 93] $20Q IDRIOI t@oﬂShMGDSK)rlsm (Robl nson);
and 4,816,567 (Cabilly). [0100]In an approach known as CDR grafting, the

CDRs of [00%2] | | didtanaimdr iaBOImeRQthe avlaboc@bdoengragg ﬁlﬂﬁnrﬁﬁ@o@cﬁlﬁlﬁlﬁl&ﬁavy‘l&}ﬁlm
framewor ks from anot her species. For exanp can be grafted

into huvaRabERESZIqEogtTEing B AmHorcl SeﬂH@lCQB%E@fIE{ ]HQ ?l(w()lén%{ldi"?é]avy chain

30 immunoglobulin light chain variable region comprising the amino acid sequence of SEQ ID

NO: 4 (04D01).



25 variable regions of an anti-ErbB3 anti body are grafted onto human FRs or
consensus human FRs. To create consensus human FRs, FRs from several human
heavy chaW@ 20t1/13p9Jlht chai n am no aci d sequences are ali EaEVSRY1/0gBAYIify a
consensus am no acid sequence. CDR grafting is described in U S. Patent
Nos. 7,022,500 (Queen); 6,982,321 (Wnter); 6,180,370 (Queen); 6,054,297
(Carter); 5,693,762 (Queen); 5,859,205 (Adair); 5,693,761 (Queen);

5, 565, 332 30( Hoogenboom); 5,585,089 (Queen); 5,530,101 (Queen); Jones et

al . (1988p2NAT UREn@Rdr: entidim&i pthe Rhdteddiyriom peisesadn. im(h86@)obNAT bRy y332in
323-327; Verhoeyen et al. (1988) SCl ENCE 239; - 1536; Wnter (1998)
FEBS LETeriablpyegigh comprisipg)tBepming 8 fi@@?ﬁmg%@éigﬁ‘ié'zé (09@9'), 383B1] I n an
appr oac . BB 11D i ef gpn from
P g o B e B S en oo
to t hosNOofl4(dD0Duse anti body to be humani zed. See, e.g., U S. Patent No.

6, 881,557 (Foote); and Tan etal., 2002, J. | MMUNOL 169:1119-1125.

5[ 01902] @068 Mah bostReitanboditues, thermiagsroaipiges mcniencgicbstiapeay, chain
"hyperchimeri zation,” and "veneering/resurfagi Qe 0., Vaswam et

al . , 199%rIARIqNAEISN CRTRLiFIEREY ANIRRAI etyent RorEOFP. 1‘15552 ﬂﬁéﬁ’éb«éﬂgﬁnm .

1996, PRun Jﬂﬁﬁéh?c&%?%‘%le éggnlﬁb%prig}fﬁ%% a0 aBidQéduddde of SROAmRN) . N
t he veneeri ng/resurfaci ng approach, the surface accessible am no acid

resi dueNQ: 844 hEGOMr i ne anti body are replaced by ami no acid residues 10 nore

frequently found at the sane positions in a human anti body. This type of
ant i bodp00e4F ur flaahét@er Snlsteisaéntpdd aneb@ly,contprisksSin iRah@miglddolin he63Lhaikhl
(Pedersen). [0103] Anot her approach, for convefrting a ibqdy into a
f or R surdrsblcregion crpdiisige thsaming agig g Ogé%%%égog&{ f@ﬁ@?@gmﬁ@éc hnol ogy
(Vacci ng : j j - I 43 ' d
Vector " Eimabfonu IERPEAES vabible robonR S o A Syt pESpe”
conbi naNex3al(12A%Hrsity of 1gG heavy and |ight chains are said to be
produced. See, e.g., U S. Patent Nos. 6,706,477 (Zauderer); 6, 800, 442

( Zauder p0p5] andnan&Re; &l diRantder andibodydbadridaodmiermapyiaatih hbory deiverti ng
a nouse antibody into a formsuitable for use_ in hupans 1 s technol ogy
pract i cE¥iablmisgiogicampyisipg thepiegsidprgrsrse 8L FRAPSNO; g§ .(lsg(fhgl)f?nﬂlapo, CA) .
This:te e : . i : o O1D brary
o B odi R i L o B T i R g PR EPEAEQ 1D

[ 0105] Ahax: Her(18id2)oach for nodi fying a nouse antibody into a formsuitable
for nedical use in humans is HUVAN ENG NEERI NGnhich is practiced

commer cj(eby bynXeber ddRodihent, eeantibody. confpife Parbinimatdgtobulia he W@ @31l 1794
and U. S. Patent Nos. 5,766,886; 5,770,196; 5,821, 123, ge& 5,869, 619.

25[ 0106}y AFplasigRicasraPseda pMinoreid arica Ay SER IDNOa 6% (AN B4 @Res, can

be used. ' it . ' o .
ai sei os LpESEHaRe LA DRAGICHIRA IRABTR Skt £lo AQuARESEIER D
knofdn i NQ:I36 (22A02)Mul ti - speci fic anti bodies include bispecific antibodies.
Bi specific anti bodies are anti bodi es that have binding specificities for at
| east t yaned] f f ahenbihepdhbpiEsentEdemptibédy doingpBed 4 Gnramidgbhdiliaseliynchairo t wo
30different epitopes of the antigen of interest. Bispecifj nti bodi es can
be pr epapiablegseion qonpakigErharminedgidksqpncs /t PEEN? NPaéﬁé%@S ngan Fapt) 2

gi)s PeCi El’hl%uﬂgélb&ﬁgll I?g%t Bfn ghl‘%ﬁ)?éjfe%@n &ﬁlpﬂ%g%ﬂé%ﬁ%@%ﬁﬁ%@éﬂé§%@g‘sﬂ":bqy-sz 9 -
NO: 56 (24C05).

25  [0068] In another embodiment, the antibody comprises an immunoglobulin heavy chain
variable region comprising the amino acid sequence of SEQ ID NO: 154 (Sh24C05 Hv3-11
N62S), and an immunoglobulin light chain variable region comprising the amino acid sequence

of SEQ ID NO: 166 (Sh24C05 Kv1-16).

[0069] In another embodiment, the antibody comprises an immunoglobulin heavy chain

30  variable region comprising the amino acid sequence of SEQ ID NO: 154 (Sh24C05 Hv3-11



described, for exanple, in MIstein et al., NATURE 305:537-539 (1983), WO
93/ 08829, Traunecker et al., EMBO J., 10:3655-3659 (1991), WD 94/04690,
Suresh etWaI2011/1§B9MHODS | N ENZYMOLOGY, 121: 210 (1986), WIOB/U32Q1/D318B ennan
et al., SCIENCE, 229: 81 (1985), Shalaby et al., J. EXP. MED., 175: 217-225
(1992), Kostelny etal., J. InmmuNoL., ,6 148(5):1547- 51553 (1992), Holli nger

et al., PNAS, 90:6444-6448, G uber & al . , J. I'mmuNoL., 152:5368 (1994), Wi
et al., NAT. BIOTECHNOL., 25(11): 1290-1297, U.S. Patent Publication No.
2007/ O0OK$2S)5 andundinBasicedshudin 18ht chaBC) &rNGE B2idn t6APrilibg 4he( R0iBO pcid[s0Q@BEE n
sone enbodi nents, the anti y_ is conjugated to an effector agent such as a
smal | n®f ¥Rl N(B:x]r% @Pzébgé&%rﬁé-l i de using standard in vitro conjugation
chem stries. If the 10effector agent is a pol ypeptide, the anti bod)f1 can be
cheni cal00§0k onjlugtheeembedimsatsethe aptilndysiompsisereld angmrpenogiababip §pavy<chaing ysi on

rotein i i i N oAy i . i ey t he
Pr o €] Vel Rl OB ol sitind O BEOXIRS 18180 Wdriinh SHQOO: S0, (10
usedj_ t o|SEQeIE|tN®al 11)@'1510;0@,@@1) oarclen ,(IZA%), SE?HDld\a@t 12500&8Hi02) , SEY o3 tNae,
cervica col orecta un e.0....Nnon-sma e cer eati c,
gast ri c12%42A07)iSERIP Nt@?égég é@f&@c I?Qéﬁd\@bﬁ?ﬁa&%#égigﬁgéﬁs&ﬁlﬁﬁg tdncer
cells i gé@%%@b.t %ﬂsha&cp@g%tﬁ%ys RId BCLidE) anRHmMunSdobm @K cRagy so
as to inhibit or reduce proliferation of  the cancer cell. I n sone
enbodi maidcsed firdre thngrobp demesssting ol BEQ 18aNOed 1 £ €04D01).AEQ 8P HQ:0li SH)9B03)l east

emboa nsbedD Rl i il SHRERG 133 (a8 sERuBiNGL 20 uBa S BRI cer

by {@hi bsf&zzgob),@}t!@g) &§0: husrou EsHBSED IDANO P REShRiges Kv1et@kappa), and

Neur egul i n/ Heregul in especially NRGA 31/ NRGL- 131/ NRGL31/ HRGL31 and
NRGaI/NS@-I@aNONE@E(S/h%RGQSKVﬂhémM)Ody can be used in a nethod to inhibit
tunor growth in a human patient. The nmethod conprises admnistering to the
pat i ent [(71her dpaundtherdrhyodihémcthie wetiloryuwompoises dneimamindgbabylin 2EHvyIchainCancer s

associ ated wi.th_ErbB3 overexpressi )r ' i on, i ncl ude breast
cancer , “YVRHTIBHthE FHERY ?Clg F?%‘F%‘feeogcsiz% g? (Ncgelp\? ﬁh@‘%aﬂbde% mfrﬁ?fﬁjggoé’ H@g r
(e. 9., NOR-BARldbnpeking M GRNERN LquarEBf SROTD WO: bi Ri0aDBANCEr (€. 9.,
schwannonm), nel anomas, skin, kidney, and gastrointestinal cancers (e.g.,

K
S8 SO SR A A TG n it i,

di seasecormpigsing thausiingadié gegssdccort SHQ MA@t 198482D83)asmet anaimtnfreelabutinng t he

di sease,, [0113] General |y, a. therapeutica feati t of active
corrponehglllti A COMPEISING {ieAPHOFC ‘/‘%ef’tké@gb@@kzjﬁe @?wl ng/ kg to 100
ng/ kg, 1 ng/ kg to 10 ny/ kg. The anount 5adm nistered w I(I&Qie end qn,

vari abl B973lich laenether embrdlimpnt. heaphbodyrcofgsasa Hmunaglebyin fga oy

treated Coﬁlg'lﬁseiﬂ%ﬁ{eaaltﬂin@ &ah tsgtlugp%% %Eg@hb (¢ :élnlg Q?}}Gﬂl)‘,’ hﬂcparpﬂﬁrﬁﬂl%lwulih he

ant i body, armaceuti c I on, e route of admmistration.
The20 ni tigltl chdosagerismg theamhoraeasedudey o SEQHD NEpet9 (1) n order to

rapi dly achieve the desired bl ood-1evel or tissue level. Alternatively, the
initial [@ydpge @another sivddient; tharntib&lyoniprises araimthn v lchailinheshosdgm may be
progressively 10 increased during the course of treatnent. Human dgsage can
be opti APRBESingthg amingagid sehgass Plor MYl 21 (&%@7)e§%da‘i‘“altnilf8ﬁ“0§@‘ﬂ’&$m

desi gne 0 . / QE]@s 1% y can vary,
dependi ﬂéﬂtocr}ll'é#la(?%{ ?irsﬂngl}c%ﬁg{s%%gﬁfsgag?ﬂzg an]r:ﬁ st rgpigon, o?gge anount and the
di sease i-ng treated. epplary dosing fre i : once
per - aookIhoreaRefer o uRsE e ARbAR oG G iR ARER RSy At O
par st eeampri€ingthe abihdhéid veqeuse HEEGIIDMNO:FRSTUSHOR)) andin imnocdgdstallin

anti body-based drugs is within ordinary skill in the art. In some

enbodi nmigktschainrempsisiel thp amingrcidsayencs of pERHN N d2AHBonsti tuted in
buffered saline at the tinme of adm nistration. [0114] For therapeutic use,
an anti E@F$] pr dhenatheyenbodimnnt Hedniibedy coniitsenait bumieeglolpliaderyt disire

carri er 'conAqs)rié'lnslge ﬂleha%{iglo Deid Sgc?uaéglggi gf%ﬁd) ?ﬁll\ﬁdz %C(%EA%[ and A frﬁﬁ{lnogrf@o%ﬂﬁ

buffers,
light chain comprising the amino acid sequence of SEQ ID NO: 131 (22A02).



20carriers, and excipients suitable for use in contact with the tissues of
human bei ngs and aninmal s wi t hout excessive toxicity, irritation, allergic
response,WOr200¢1e1pr obl em or conplicati on, comensur at ECRMUSRI1A/0883%onabl e
benefit/risk ratio. The carrier(s) should be "acceptable" in the sense of
bei ng conpatible wth the other ing&gdi ents of the formul ati ons and not

del eterious to the recipient. Pharnaceutically acceptable carriers include
buffers, solvents, dispersion nmedia, 25coatings, isotonic and absorption
del ayi n@oagent In andtiert dnebddirkent, thhahtilsrdg cooppiats dnl ienmmrtolglobhn hremguthaimal

adm ni stration. The _ use_ of such ja.an r phar.naceut j dy
active SUPRIsHHCBS ap’én%%&/??quﬁnctet%%%& ID Pgliggg%&;@c Q%Qm%ﬁjﬁgal?i ons
cont ai nj; fig ANHIBRGEST . HSHhRS 8idNe RinBe 6ASEQTDANGS E34 @d(8).a dosage unit
form ané@gé:n Eec p?epagecfsby1 any sudiitélb?e rretehod. A ph((azrdrrac)euti cal 30
conposi {d shaqyl nul atee - 1 ' EESH! ggﬁ%g- route
of adm Ldl()g?]r at ﬁ%%ﬂoﬁgragrrn%f es o0 b tgghdit?%lgo%g% ggﬁ%ts%%nﬁ Pﬁé@ﬁl&gﬁgh iﬂnt avelr?ous
(1'V)5 | edrhpkedidmhk aniifdhadidbéquancet df SEEHHD ND:, 190 0Ph 246005 Hyv3id Ne26dg1),aand
rectal admnistration. A preferred route of admnistratjo )

2011/ 1360MPeNElER liehbalocomprrng MEABIILHAT SHERSORISEL l‘i Rey %\6\% usi on.
Usef ul A6 e prepared by nethods well known in the

phar nacgsg{zggg?tlg‘?t& F%I%bag}(anpl e, see Rem ngton's Pharnaceutical Sciences,
18th ed ck i.shi . ). . i i table
for par [apr(l)t9 %fal Iggﬂ)th?%t%dﬁg%m@éaﬂ%@&g Cgpf ?lls%agn I nglgnr? %gﬁﬁgés‘%v\%? iélr for

i nj ecti esmprssahd the af@hdIidi®Bequbhoead SHQ H) N§palog éSh3d4@tcHgb M NGRS IgiG2s.enidne,
propyl ene gl ycol or. other synthetic solvents; antibact gﬂﬁk%i{g?&t such as
beniy a1 bemBRogebutinrliaht clpa seraprsingheRaRnATE sqERe o ‘ZY%cid or
sodi um ?l&‘dbﬁ)ﬁtl& _f@gé@zj)ng agents such as EDTA; buffers such as acetates,
citrates or p osplhate ;> and agents for the adjustnent of tonicity such as
sodi um id t r0SE 0] - ' : I NSt ' ui tabl e
carri or DOSAL1 U IS S Eney bR R SRR e AR L O
ELTM ( BASfpriffag Sicppamy acidldgquencedfaiih #d eNtrufoD¢Sr24GRd Hnd- 10 PBRS. IgGig, avdr r i er
shoul d be stabl e under the conditions of manufacture d stoib\g?.?oéand

shoul d PeipREsHREndiat AN FBPHERS LS AEHRO 2 seqUsRS ‘%&%F\D ol vent or
di sper S.tsq{?ﬁ@giﬁﬁ'-f”m%%@i ng, for exanple, water, ethanol, polyol (for
g

exanpl e, ycerol, pr ene glycol, and liquid polyetheyl ene glycol), and

sui t abl Ixtures thereof . .. 01171 F I . b ferably

are st eﬁ}ogg. Stlg ah t| %%?r{?%oﬁi 1%1%1#, %‘é aé@@%{ﬁgl% ?ﬁgﬂfes%scﬁ{‘ ltl)ér&g@?r%ﬂe@ rﬂ%@/&ﬁatﬁ{ ation

t hr oughcshpiidih@thkiahiin@hdioBequendy GBEQ IMINGD:el RNBh240¢HHVB1dNG2S Iggiphindi zed,

filter sterilization can be conducted prior to or follow nglpé\}/o.p igl i zation
ly

and r ecahynmppeglobplingigh/Prascomprana e aHne adif AeveERemY ¥R
illust r@ﬂz‘ﬁ%o%’i@vﬁi?k@egi ntended to limt the 20scope or content of the

invention 1 n any way. nple 1 - Production of Anti-hErbB3 Mnocl onal

Ant | bodji 0119]1 ni.zation f US| ons; [ Jery.. 8 nduct ed
A e A e S A T B L e
Ml ti pl gntfiddgSe.6 RaMviRict pEcdlooionhl. anfibo®g oAdntigenebiadiflg fiap@entBdlabihdbodyce. aner e

i mmuni zed with recombi nant human 25 ErbB3/Fc (R&D. Systens, Cat. No.

348- RB) an Fiigesciinding fngmenics atnewcimerkansbedvr shding 1 iglacharibedeay ed

r hEr bB3 I zaf i | r tcai ubRed t'S
[ gana, “HEG AR T Rl o bR E AP RS b o
No. 396EkEhplek ofratitvdics dmt Byve toan nidlifiddo® epgmeenethinulektchonen dritibsdies

di spl ayi hi gh anti-ErbB3 activity b Li nked | bent. As
(ELPSA) Mg bR ieo nd RAGHHTERE LRI (50 "EEEh IO r mERCHBBR S £ 1 om

t he apptopfahalifdil GG MERS iRAIdaSherab’ h vt 8N WBEiR anifddies (e.g., scFv),
2011/ RO LRI SaEAS sgrdedabery Rraeb] B (e
minibodies, and diabodies. An example of a chemically conjugated antibody is an antibody

conjugated to a toxin moiety.

[0083] Figure 1 shows a schematic representation of an intact monoclonal antibody that
30  contains four polypeptide chains. Two of the polypeptide chains are called immunoglobulin

heavy chains (H chains), and two of the polypeptide chains are called immunoglobulin light



harvested and fused with a nyeloma |ine. Fusion products were serially
diluted onto forty 96- well plates to near clonality. A total of 5280
super nat O20fY1gM1ihe resul ting fusi ons were screened f GCTRISAY1182D
reconbi nant rhErbB3/Fc, using ELI SA. The sane supernatants were al so
screened for their binding to humanlgzr bB3 overexpressed in CHO cells (by
Mesoscal e 5el ectrochem | um nescence assay). Three hundred supernatants
identified as containing anti bodi es agai nst ErbB3 were further

char act @faisgl. dbyink) Mietirenidiogkibatih bedvyamd light thabasedcassayd bapan ditschssed

bel ow. A panel of hybridoma 1S _sel ected, and the bri domas. wer e
subcl on@éulélﬁﬁ b@%amm%fqb\éﬁﬁﬁe%vé’l Cl(fl"‘”rniS ﬁ‘é%‘f%?‘éeq F%H’é‘?rgl?ar“éaﬁﬁﬁldéi%%l I
(former Micgﬁt aaanﬁé&{s%&ﬁaf Jn@rvaAidie RO @XRNETS! P e QHﬁétiﬂt(f?ibrP{CdL%_FlG.

affinity romat ogr aphy on Protein G resin under standard conditions.
[ 0120] Ah. i FiieErebB3chmim owmisotradf cantvebaddy re@add0d nvad 1ge heanalt a deafr threelconsimitzat i on

A descri bed ve.  Anti - hEr cl onal ., ant.i bodi es .09D03, 1 1 2A07,
Taron. | IraRE (G OB GRS gonah al G FRBIR ARG on T8 eddr o Ehove.
Exanpl e;dibodeaquence Anal ysis of anti-hErbB3 Mnocl onal Anti bodies

15[ 0121] The Tight-chain isotype and heavy chain isotype of each nonocl onal
ant i bodygokity EX det ehminasrdsivhdvined sk ikRdWh Ypuse Monocl onal
Ant i bod Olslsa]ot yﬁzﬁg%%}%ﬁﬁg@:&rdi ng ther malrng gctlurelfe%s nisnst ructions (Roche
Appl i edcBoplementhrityAleteraming oties (MDRs) fetledhiyfedr retitivel y Kapgsavddi rghiong hai n

and Ig or 1g&x2b | heav hain. [01 he heayy a [ chai riable
r egi onsGﬁ‘EﬂWIf ?‘Fefr%%‘g‘g‘%ﬁﬁgi%%’@%é? @?ﬁ&fﬁ?ﬁ S’iﬁgﬁgggo ?ﬁ‘&éﬁ%@é‘%@%& > RACE
(Rapi d Abibdi: Gk ARSIy UNAnERSiSIficidot al  RNA was extracted from each
nonocl onal hybridoma cel'l |iné using the RNeasy(r) Mniprep kit according

H el . . Bad St .
to the lfﬁr?gggr Zin '&Q{%lﬁ léﬁfbb&’i%n(s%@ﬁ%med dflﬁblﬁd}’ @ﬁﬁﬁlﬁdg huirdn BibBAND iR

contain nds was gener at using either the GeneRacer Tm Ki t

(1 nvi t r ogenyogisbubieTey dmiRACEbEDRgoArpipfisiogtin @mini acid Glquanadhit isgidorsti ng

toth t ' i t i i d 25 i f 5' RACE.
01287 THE Ry b ol e 3568 5E 5P DS R B0 el T G P e isdlomr
chai ns ﬂ@&%waﬂ%oﬂegfoh%éq&ﬁc?%ggsbrNJoKmMD S 1D R@:YITe09503), NewageRD: or

Advant age 2 Pol ynrerase M x (C ontech) accor |£&{6§) éhe manuf acturer's

i nsty uck? OHGOIFSBEQMPIND ] Tatl24A7 S ES IR VA 381 BRI IO 65 QAR+ he
GeneRac L e '~ Pl ' agcacgaggacact ga
3 (SEQgﬁé%bﬁ%?fW’i 5‘5@3%@;6\%5% 11%255%45&515 é%gquréezr%g For anplification

of 5" ¢ nds in conjunction with the S r Tm RACE ¢ W .

2011/ 13B088PCT luedishn Fhsoamee s, 3y sOlaieiEanTPpa oGy Formay R R fopwrsg) an
Primer MXuhy Bﬁﬂﬁrl)iéﬁgl?ﬂﬁ ©&ible RelBncoffprising an amino acid sequence that is at least

5' CTAATACGA CTAT CII;CAAGCAGTGG%ATCAA éAGT 3 (SEQ({D NO 137) and 5'
CTAATACTRG B % (9SEQ BB , ROPI T3 dynticakte thsetirggariable regionmsthe Heavy
chajn variabl e regi ons were | \fd gd i t Y i .3
oatl's Bamera FRdy aneBRes SRR pNG: R QNS 2 PR EREENR,
( SEQ | D2NA13AS) SEQ 15 NGCATREOA AGRSNTECEEIHNESBO 10SKQ: 50(2%4021.40)

| g&b sequences were anplified with either 5 AGGACAGCEGITGATTGITGA 3' (SEQ
1D NG SBQ)ID NO: CHEHORSHATANCATOISEACHTKr 1 96) (mEGHDIRGO 148), or &
GGAGGAA 'ng CACCCA 3' (SEQ ID NO 143). Kappa chain variable 10
regions were anplifi'ed wth the above 5 priners and a 3' Kappa Const ant

Regi on {fic prine i ther 5' .CATTCCTGIT TGACAAT 3' (SEQ ID
NG 124fRBF) 5 oA e b AT (R B iy Bt

[ 0124] | pdinvh&siabul RARaPY OkHif b Sriabds &gi@l@bgﬁ@destahdagafgﬁsalagebaralb&%gmphor esis
and purified using the Q agIUi Ck%éﬁGel urification kit accordi ng to the
manuf ac befuences thay&egether bodupan § maysomtain PORoFeWRliErdionk s stibgetibent | y
cl oned Lnt o the PCR4ABI unt i d Usi r.a Rl ( :
C oni ngbKig’téL’ ét%rolﬁbaﬁnﬁlélota81dtsﬁ{é&imogﬁa%étlét}g)él%”%§ aléglg]t Irlﬁcltﬂ %n%%?%ﬁ‘%%%‘gsn and

t r ansf osaal nhigd/6Heha chds b etidbde (elgivnist r ogen) through standard nol ecul ar

bi ol ogy techniques. Plasm d DNA isolated fromtransfornmed bacterial clones
was seqyussed UmisBehe MiidbobRReMad, dn (latSaTANDAGHGECRICABE With a KSESP 35D pPNQ: 30046)
and ML3 Reverse priners éS' 20 CAGGAAACAGCTATGACC 3') (SEQ ID NO 147) by
Bec Roran b RARipdE 200 Mgl S8tpAh 0P M ey SR, 3@ glyb AOindd ortemssdEniess i dent i fy

R S e A G s B B AR N S G

identify and confirmvariabl e regi on sequences.




[ 0125] The nucl ei ¢ aci d sequences encodi ng and the protein sequences
defining variable 25 regions of the nurine nonocl onal antibodies are
sunmar i zeyoRe11Mo1am no term nal signal peptide sequenc®&STAS201AEH8183hown) .
CDR sequences (Kabat definition) are shown in bold/underlined in the am no
aci d sequences. WD 2011/136911PCT/ US2011/031829 - 25 - [0126] Nucleic Acid
Sequence Encodi ng the Heavy Chain Variabl e Region of the 04D01 Anti body
(SEQ ID NO 1) 1 caggtccaac tgcagcagcc tggggctgaa ctggtgaggc ctgggacttc
agt gaagéurthcé plakmoh gsangge eidinidggei be patahiedasmgaccadityys degeived.gggt

gaagcagagg 5 121 cctggacaag_gccttgagtg gatcggagtg cttgatccti ct fita
t agt aacPEEPlg in Expnalssaapd 3 ¢alide %&éﬂ@a@w&@g%ﬂgﬂgeﬁ?rﬁ&&&é&% z§t¢ E@GF ﬁ:g:tg
cacagcc&géxéégyatgcagctca gcagcctgac atctgaggac tctgcggtct attactgtgc
acgaggcct 1°ctatccgggg actatgctat ggactactgg ggtcaaggaa cctcagtcac

cgtctcc 0 [ P I e : fi i i A Yar kabl e

Regi on gg%?ﬁe dgéé%éeiﬁ%ﬁgggy’?%Egﬁﬁ%ﬁ%ﬁ?ﬂ%g%ETaﬁéq gq 5ae ‘€¥§gt§v
scras?y&ﬁ%qﬁawh&mukﬂﬂmpgﬂghﬁthudeasd%m&nmnaiS@QREMg&amhmﬁanﬁﬁmna&

ngl ssltsed savyycar 2l | sgdyamdyw gqgt svtvss 15 [0128] Nycl ei c Aci d Sequence
Encodi ngPhe 1 é’ﬁ&\/léﬁé‘?‘YFrV%(P‘?Ih‘ngS%}’eaé@“(gﬁh%l"rof%és@éﬁﬂh’eﬁﬂﬁﬁ?‘% SgéE%%{D NO.
3) 1 gatgttttga tgacccaaat tccactctcc ctgcctgtca gtcttggaga tcaagcctcc 61
at ct ct t HeXregacHemek Antibpdiesat t gt a cat agt aat g gaaacaccta tttagaatgg 121

tacct gcaga aaccaggcca gtctccaaag tccctgatct acaaagtttc taaccgattt 20 181
t ct ggggl90L agdethgds foc apidggioagntilpglaschsslerad beighn are kaewa ot baagater 241

F Goacar PEEIT dodndtare e e e deb i has Fab o BB B R R SR ASERI i g (e
Kappp Chaidhs ¥ak babheniBagi Gintekizédesifd e kequdbcAmirbdyn pfivQddReth. 4) 1

dvlntqlgls | pvsl gdgas i scrssgsiv hsngnterM/qukpgqspk sliykvsnrf 61
sgvpdr f SgathefsgP Nt mrlecyley eancrt ligataghte PYWE pRATOMiFY gBclrotide;srajanesondlding. c

Aci d Sequence. Encodi t he V. [ : ' f D03 30

Ant 1 bods SR TR S ey SR R BT R o B e g

cct cccagatefGdadgéled prefdiomcdisgiite theddiigthg ggtitedtandbodiea gRrodudtiohtofgt t
tgagtgtagg ctggattcgt 121 cagccttcag. ggaagggtct ggagtggctg gcacacatt
ggtggga@@%wﬁéﬁﬂ%aﬂﬁ cty S1Withip ekl %ﬁh?@*géﬁfg@5§%¥g§%%“HF%FEB&& d

at apet CRARARRBERAMLE ogé&‘%bhh&ﬁa&@@&%v&&%ﬁﬁ tHdi 9986 achAk@eOat act gcca
catactactg tgctcgaata 301 ggggcggacg cccttccttt tgactactgg ggccaaggca

ccact ct palymagise ticah cactiMO AR 1LABGR L RCIgISAORG¢ 08182 acid pRébes WDB1] Pr ot ei n

S Bl P 500 I o S0 5 AT P 5, B3RO o0

t 79l sVOWmiiRd If@%a%g abievetesitye @6 heXPaldaht Endisksitdipvantibldianidt a
dt atyycari gadal ptdyw gqgttltvss [0132]'Nucl et c Acid Sequence Encodi ng the
Kappa Chghmdovardedlbl e Regi on of the 09D03

20  [0091] Nucleic acids encoding the antibodies disclosed herein can be incorporated (ligated)
into expression vectors, which can be introduced into host cells through conventional
transfection or transformation techniques. Exemplary host cells are E. coli cells, Chinese
hamster ovary (CHO) cells, HeLa cells, baby hamster kidney (BHK) cells, monkey kidney cells
(COS), human hepatocellular carcinoma cells (e.g., Hep G2), and myeloma cells that do not

25  otherwise produce IgG protein. Transformed host cells can be grown under conditions that
permit the host cells to express the genes that encode the immunoglobulin light and/or heavy

chain variable regions.

[0092] Specific expression and purification conditions will vary depending upon the
expression system employed. For example, if a gene is to be expressed in E. coli, it is first
30 cloned into an expression vector by positioning the engineered gene downstream from a

suitable bacterial promoter, e.g., Trp or Tac, and a prokaryotic signal sequence. The expressed



Antibody (SEQ ID NO 13) 1 gatattgtgt tgactcagac 10 61 atctcctgca
ggtctagtaa 121 ttcctgcaga ggccaggcca 181 tcaggagtcc cagacaggtt 241

agt agagt gyoagyeBegHdga 301 ttcacgttcg gctcggggac 15 t gca®€ElSe01dAt82e cct g
gtctcctcag cagtggcagt tgtgggtgtt aaagttggaa gtacctgtca ctcctggaga

gt cagtatcc catagtaatg gcaacactta cgpg_t attgg ctcctgatat atcggatgtc
caaccttgcc gggtcaggaa ctgctttcac actgagaatc tattactgta tgcaacatct
agaatatcct ataaaa [0133]Protein Sequence Defining the Kappa Chain Variabl e
Regi on edcretdiepro@DO3ccAmiui doady reftHEQ drindimiod Bodiesl ankd wirt ot lsgpsestgohvaipgesvs

I scrssks1l hsngntylyw flgrpgqspq |liyrnsnl g 61 sgvpdrfsgs gsgtaftlri
srveae adigpiior e AR Icél}spt.’ﬁ @68@?‘1@?%"4 SI?“?B“T‘E?@Q rﬂﬁg?tg? Eo‘i\gﬁ Eﬁ‘g%g{ﬁﬁ@i?@ 1zed,
Encodi ng, 4 R€ pkany refiabdanedit ARl 8y BRILOR Kbwh g b k01  Anti body (SEQ 1D NO
21) 1 caggPtcagc 61 tcctgcaagg 55 121 cctgaacagg 181 aat gagaagt 241

0 3
at gcagg og;gsfgé 1t ggg\fxb 06i}fruct BEBRGE G ndidag SRR By AGERA0RA L ihARADHC A

acagcct gacgctgag-caccttcact gattggatat ggccacattg

at ctyaggaayagdicasdpae. ¢t CHD geBat ighscakatddanat dntexpostian aettgoanad@ng a
tctgcagtct acctcagtca ctggagcttc ttcactggat gagatggtta aatcctcc

at t t ct giuyeblecykeneds promaliTga ssationgieigh é%‘gﬁﬁh%“ﬁg‘lsaﬁg‘tvégoli%\@gﬁe%t s

aaggggt L 4t dion3RclPIFRMRNQ Lo RinsSHIRRGR REIdiRY NBof B SteAWhsahRleBiodar | abl e

Region GIERSTITEST PR D Shctiny SRR oS odits Wy statfeiol

2011/ 1368blLiRCTH LIBAO1A/0B318H9a h@iwy-anfldt BghtNheingb be Aspris8dglesmee Encodi ng t he

Kappa Chaj n _Variabl.e Region.of the 11301 . . . .
embodiments, a single eXpression vector contains both heavy and light chain variable regions to

10 be expressed.

[0094] The gene construct can be introduced into eukaryotic host cells using conventional
techniques. The host cells express Vi, or Vi fragments, Vi-Vy heterodimers, Vy-Vy, or Vi-Vy
single chain polypeptides, complete heavy or light immunoglobulin chains, or portions thereof,
each of which may be attached to a moiety having another function (e.g., cytotoxicity). In

15 some embodiments, a host cell is transfected with a single vector expressing a polypeptide
expressing an entire, or part of, a heavy chain (e.g., a heavy chain variable region) or a light
chain (e.g., a light chain variable region). In other embodiments, a host cell is transfected with
a single vector encoding (a) a polypeptide comprising a heavy chain variable region and a
polypeptide comprising a light chain variable region, or (b) an entire immunoglobulin heavy

20  chain and an entire immunoglobulin light chain. In still other embodiments, a host cell is co-
transfected with more than one expression vector (e.g., one expression vector expressing a
polypeptide comprising an entire, or part of, a heavy chain or heavy chain variable region, and
another expression vector expressing a polypeptide comprising an entire, or part of, a light

chain or light chain variable region).

25  [0095] A method of producing a polypeptide comprising an immunoglobulin heavy chain
variable region or a polypeptide comprising an immunoglobulin light chain variable region may
comprise growing a host cell transfected with an expression vector under conditions that
permits expression of the polypeptide comprising the immunoglobulin heavy chain variable
region or the polypeptide comprising the immunoglobulin light chain variable region. The

30 polypeptide comprising a heavy chain variable region or the polypeptide comprising the light
chain variable region then may be purified using techniques well known in the art, e.g., affinity

tags such as glutathione-S-transferase (GST) and histidine tags.



Antibody (SEQ ID NO 23) 1 gatgttttga tgacccaaac tccactctcc ctgcctgtca
gtcttggaga tcaagcctcc 61 atctcttgca gatctagtca gagcattgta catagtattg
gaaacacctWonRptiagetiigg 5 121 tacct gcaga aaccaggcca gtct c®eadF22eiOstsgat ct
acaaagtttc caaccgattt 181 tctggggtcc cagagaggtt cagtggcagt ggatcaggga
cagatttcac actcaagatc 241 agcagagtgg aggctgagga tctgggagtt tattactgct
ttcaaggttc acatgttcca 301 ttcacgttcg gctcggggac aaagttggaa ataaaa 10
[0137] Protei n Sequence Defining the Kappa Chain Variabl e Regi on of the
11G01 ped6podA meBiod of Prddicing4)moroctbnlahimibpliy tHapbsildgtgasn Edd3s sgsi v

hsi gntyl ew yl gkpggspk I1iykvsnrf 61 sgvperfsgs gsgtdftlki. srveaed| gy

yycf ggsﬁﬂ:&eﬁbﬁ‘&g‘& iﬁ‘%n‘?q% 0{ He[aytig mmy@oglp,&ég &r‘%’ég&%hﬁ% Ceth EBe; ec{ %&h'Heavy
Chai n V%'S LABL 5 REH Rt R hd: BEolR AR EorfiPieldl PhrtlaPhlnlibb obuiFNeaty ERGAHEAAC
tgctgcagcc tggggctgag ctggtgaggc ctgggacttc agtgaagttig 61 tcctgcaaga

ctt ;:t ggsﬂparama@qﬂmsno:wea?cthamrggaeﬁ@mmlg@ gt patiagicayargloblin dighgdaoaay
gccttiga at cggaatg attgatcctt ctgatgttta tactaactac 20 1.aat ccaaagt
tcaa%ggg’ég Sg@ﬁ:“c%%)é‘?sﬁ nyettgt Ewog%tgtq%og?&}baéﬁg %6?0’6?881(?{[63 °5 1%1(:&31&‘6)&18 &
gcagcct gaglidns HaR g8@ei & HreSBaldF bomt dhafk Jtrue inad aAAEHQ o8k e baaggact

act ggggcca aggcaccact ctcacagtct cctca [0139] Protein Sequence Defining the

Heavy Cfragmenyaedndisi tarRetsidand pirifigeusipp\@zhimigueswelblgwyvn in Sk, Ndrog1n A, 1

gvgllgpgae..l vrpgt svkl scki sgyt . ew WelolS t g, -
okt kakaetee VoPELTY dpe R A BT e ST PR B0 TR i
Aci d SeguaieesiEN e ehengx tbRepiéanha hehai dhaMaindahd Betitedhiafrodd a kingleledpEEdsidn
Antibody (SEQ ID NO 32) 1 gatgttttga tgacccaaat tccactctcc ctgcctgtca
gt ctQ ggurpsont Ame BYXePaBe BPETSSICN g at ct agt ca gagcattgtc cat agt aatg
gaaacaccta tttagaatgg 121 tacctgcaga aaccaggcca gtctccaaag ctcctgatct
acaaagt Hi. ragens o tneAntileadiesggt cc cagacaggtt cagtggcagt ggat caggga
cagatttcac actcaagatc 35241 agcagagtgg aggctgagga tctgggagtt tattactgct
ttc a;ag gfa097ht atMethodyfoBetlutiggac glimomgtigs draggeancitaeaiyntihgdias andadiody\O
2011/ 136911PCT/ US2011/.031829 - 28 - [Ql1l41] Protej n Sequenc fining the
appa CHAEHONMAERION BTG o R e FRBTAL 1 KOG 2oTF BB T pioNEp ] the

1 dvl nt gieodiek ?Ye?étggﬂ'aﬁe MRERSSAR Yo RIBENGHEI@YInME @ sty ih hivkysnrf 561

sgvpdrfsgs gsgtdftl ki srveaedl gv yycfggsyvp wtfgggtkle ik [0142] Nucleic
Aci tb SeBueéerelely Enbwdimged: dngibpibakas tBhsime snubstbntealRdbs spmaodfiiniie forghpantigen

ot ot gt A° T owagsd Moy FRPRUEEPE yhIMU RO (Cangguace 2a1
SRS I SRS
acct at 9gaduAl ASRRRGShsthsdbEig8aat rdR2a AR uh A0@ERERADbulin constant regions.
See, e.g., Morrison et al.,1984, PROC. NAT. ACAD. ScI. 81:6851-6855, Neuberger ef al., 1984,
20 NATURE 312:604-608; U.S. Patent Nos. 6,893,625 (Robinson); 5,500,362 (Robinson); and
4,816,567 (Cabilly).

Cr A

[0100] In an approach known as CDR grafting, the CDRs of the light and heavy chain
variable regions are grafted into frameworks from another species. For example, murine CDRs
can be grafted into human FRs. In some embodiments, the CDRs of the light and heavy chain

25  variable regions of an anti-ErbB3 antibody are grafted onto human FRs or consensus human
FRs. To create consensus human FRs, FRs from several human heavy chain or light chain
amino acid sequences are aligned to identify a consensus amino acid sequence. CDR grafting
is described in U.S. Patent Nos. 7,022,500 (Queen); 6,982,321 (Winter); 6,180,370 (Queen);
6,054,297 (Carter); 5,693,762 (Queen); 5,859,205 (Adair); 5,693,761 (Queen); 5,565,332

30 (Hoogenboom); 5,585,089 (Queen); 5,530,101 (Queen); Jones et al. (1986) NATURE 321: 522-
525; Riechmann et al. (1988) NATURE 332: 323-327; Verhoeyen et al. (1988) SCIENCE 239:
1534-1536; and Winter (1998) FEBS LETT 430: 92-94.



ct ggagaggc tgagctgggt actctggagt cctctgccag atttctgtgc ggacgct ggt

agt caagat ¢ gaaacaggct gccaacatat cactgcctat aagagggagg cactgtctct

[ 0143] Pr o¥ei2011886lénce Defi ni ng t he Heavy Chai n Vari abl 8CRAHRGA/08F829 he
18H02 Anti body (SEQ ID NGO 38) 1 qgigl vgsgpe | kkpgeavki sckssgytft
tygnmswkqga pgral kwrgw i ntysgvpty 20?91 addf kgrfaf sl essastay |qi nnl kned
tatyfcar2E dgyqvawf ay wgqqti vtvs 121 a [0144] Nucl ei ¢ Aci d Sequence Encodi ng
t he Kappa Chain Variable Region of the 18H02 Antibody (SEQ ID NGO 39) 251
gaaacaafigl] 61 iateap@batecaliedd “HUPERACNIANIBATHOHTY,C hoogn 240R samgateg ateg

30301 gggaccaagc tgacccagtc taaccagcac ctaagctcct . c.a tggcta ca tacta
t ggaaat liosen teRdratREcEnEc ey Pt gg Ay P‘&g%%ail ﬂofﬁgﬁf%%g&
gat gat afiga. FGhIHMEEBoa AAECHAN L $3032. IO PLRAE Rold, 89 ST @Bote);

agtcccatcc tggtacagat tttattttta caattgaaaa cat gctctct ct’ gtttgcaa

agt gat aact Tamge et 2002 ] Jvvagyagtap: Bl 19 0245] Pr ot ei n Sequence Defining the
Kappa Chain Vari abl e Region of the 18H02 Anti body (SEQ ID NO 40) WO
20114 13gA02PCT /Oﬂﬁ&Qﬂ;ath&&]tSZ&iuce&amn{)gbhﬂcﬁﬂyNudhéé GedepthgSequence Encodi ng

the Heayy Chain Variabl e Region of the 22A Ant i

caggt CCJH@CECQ%%{E&QE% 814 t ReefRngA et 8% J?S‘é)/‘f‘gﬁfa‘g Q%)SN&W%%B?Q
181 aat a¢Agagl A¢RA998TaRuAL Gt IPARY gﬁﬁ(a%am@eaﬁ&ommg@%mm
actggggcca  tggggctgag caccttcacc gatcggaatg ggccacattg atctgaggac

aggcaccaat U.SC Pagghggoc0 a5 ¢ tagdyparat ﬂlg&teo@ntermgfrgm@ama apptogdg dhecgurface

ctcacagtct . actt aagft cact t aa at t.t.a

t act aaci‘%&ssétg? g‘%’? bdc @é@&%%l&%%%aﬁﬂ%&?tﬁg ageargg g‘lﬁlda'%ﬂﬂef] Pr ot ei n

(Sgg%?rcﬁlo@ifrécgieﬁgy tgid e B %afal Po s YRS 1'11%Mu%123%h@66§0fﬂ{1§| 8/ pd2fQaitdvayi body
resurfacing is described, e.g., in U.S. Patent No. 5,639,641 (Pedersen).

[0103] Another approach for converting a mouse antibody into a form suitable for medical
use in humans is known as ACTIVMAB™ technology (Vaccinex, Inc., Rochester, NY), which
involves a vaccinia virus-based vector to express antibodies in mammalian cells. High levels

15  of combinatorial diversity of IgG heavy and light chains are said to be produced. See, e.g.,
U.S. Patent Nos. 6,706,477 (Zauderer); 6,800,442 (Zauderer); and 6,872,518 (Zauderer).

[0104] Another approach for converting a mouse antibody into a form suitable for use in
humans is technology practiced commercially by KaloBios Pharmaceuticals, Inc. (Palo Alto,
CA). This technology involves the use of a proprietary human “acceptor” library to produce an

20  “epitope focused” library for antibody selection.

[0105] Another approach for modifying a mouse antibody into a form suitable for medical
use in humans is HUMAN ENGINEERING ™ technology, which is practiced commercially by
XOMA (US) LLC. See, e.g., PCT Publication No. WO 93/11794 and U.S. Patent Nos.
5,766,886; 5,770,196; 5,821,123; and 5,869,619.

25  [0106] Any suitable approach, including any of the above approaches, can be used to

reduce or eliminate human immunogenicity of an antibody disclosed herein.

[0107] Methods of making multispecific antibodies are known in the art. Multi-specific
antibodies include bispecific antibodies. Bispecific antibodies are antibodies that have binding
specificities for at least two different epitopes. Exemplary bispecific antibodies bind to two

30 different epitopes of the antigen of interest. Bispecific antibodies can be prepared as full length

antibodies or antibody fragments (e.g., F(ab'), bispecific antibodies and diabodies) as



1 qvql ggpgae | vrpgtsvkl sckasgytft nywrhwkqgr pgggl ewi gm i dpsdsytny 61

npkf kgkat| tvdtssstay nyl ssltsed savyycaray sgdywgqgtt |tvss [0148] Nucl eic
Aci d Sequ¥f@8liBieddi ng t he Kappa Chain Vari abl e Regi on 8CT{U20120A(329

Anti body (SEQ ID NO 49) 1 gatgttttga 61 atctcttgca 20 121 tacctgcaga 181
tctggggtcc 241 agcagagtgg 301 tggacgitcg tgacccaaac gatctagtca aaccaggcca
cagacaggtt aggctgagga gtggaggcac ftCTcactctcc gagcattgta gtctccaaag
cagtggcagt tctgggagtt caagctggaa ctgcctgtca gtcttggaga tcaagcctcc

cat agt aadsgrigai dragahplet int Mija@ingg of.t Natgat $05:337a530t1083), D2 0848829,

t t
39 L0149 Prener 5 elNEod- Barph-AG 1 HooKapsa “horovas sl e RUE PR T e
22A02 A?MHQ?L %%EQ%W (%%),30 f96/32761/1 fﬁr&{&h%t bp\@dlﬁ@t%@w $91($59HS V
hsngntyl ew yl g pgqsp [1ykvVsnrf 61 sgvpdrfsgs gsgtdftlki srveaedi g

yycf ggsSlwqjabMeftgggI Kixe. MkD 3075:013 028 ¢PEY) cK gsseldy Setduénb@ﬁl&ffdo,dh%@)tlﬁéﬂ-leavy

R e e T T S e AT v

cct ct goaih4 L ¢ bAHAMAIBRITREGGGR, 291 OF 1 0981 297 UCS 8@t Publication No. 121
ccggaaaaga ggctg agtg ggt cgcaacc att agt gatg gtg tactta cacctactat 35181

ccagacaddy/dE4 a4y god Poatremat cht NG aGREd 8- 14t jaa caacctgtac WO
2011/ 136911PCT/ U82011/ 031829 - 30 - 241 ctgcaaatga gccatctgaa gtctgaggac

acagcc a[(lj,ﬂSht t dosghgembadiagatst tg aB0hodyys gamjtlgfctgd woggdfactogagott aethygyggc
caaggcacc tc t ct 51] Pr ot Def h
cRasaoacc, L ELERSRE SR AT SRR B PR

evqjy esggidrdspads h bl tHef $1ti BB B GheARKITY BYW ABatéSRABE Ytrydtodk
pdnvkgrfti rAgnaknn? y?qmsh ksead 1t arryycareweg d%f&c‘ih;v\%a qgttltvss °

[ 0152] Nisdthegit thmf&cgéqslerﬁ@%om&dm ngonsteictieippiafuahaiProtRias isabitin Rednas sl t he
24C06 Ant i body (SEQ 1D NO. 55)

IV. Use of the Antibodies

[0109] The antibodies disclosed herein can be used to treat various forms of cancer, e.g.,

15  breast, ovarian, prostate, cervical, colorectal, lung (e.g., non-small cell lung cancer), pancreatic,
gastric, skin, kidney, head and neck, and schwannoma cancers. The cancer cells are exposed to
a therapeutically effective amount of the antibody so as to inhibit or reduce proliferation of the
cancer cell. In some embodiments, the antibodies inhibit cancer cell proliferation by at least

40%, 50%, 60%, 70%, 80%, 90%, 95%, 98%, 99%, or 100%.

20  [0110] In some embodiments, the antibody inhibits or reduces proliferation of a tumor cell
by inhibiting binding of human ErbB3 to an ErbB3 ligand, e.g., Neuregulin/Heregulin
especially NRGB1/NRG1-B1/NRGB1/HRGP1 and NRGal/NRG1-ol/NRGal/HRGa 1. The
antibody can be used in a method to inhibit tumor growth in a human patient. The method

comprises administering to the patient a therapeutically effective amount of the antibody.

25  [0111] Cancers associated with ErbB3 overexpression and/or activation include breast
cancer, ovarian cancer, prostate cancer, cervical cancer, lung cancer (e.g., non-small cell lung
cancer), some forms of brain cancer (e.g., schwannoma), melanomas, skin, kidney, and

gastrointestinal cancers (e.g., colorectal, pancreatic, gastric, head and neck).

[0112] As used herein, “treat, “treating” and “treatment” mean the treatment of a disease in

30 amammal, e.g., in a human. This includes: (a) inhibiting the disease, i.e., arresting its



1 gacatccaga tgacccagtc tccatcctcc ttatctgcct ctctgggaga aagagtcagt 61
ctcacttgtc gggcaagtca ggaaattagt ggttacttaa gctggcttca gcagaaacca 121
gat ggaactWonRpHadeYdéct gatctacgcc gcatccactt tagattctgg PGTASIHARHS2B1
aggttcagtg gcagtaggtc tgggtcagat tattctctca ccatcggcag ccttgagtct 241
gaagatcttg cagactatta ctgtctacaa tafgatagtt

10

15

20

25

30

development; and (b) relieving the disease, i.e., causing regression of the disease state; and (¢)

curing the disease.

[0113] Generally, a therapeutically effective amount of active component is in the range of
0.1 mg/kg to 100 mg/kg, e.g., | mg/kg to 100 mg/kg, 1 mg/kg to 10 mg/kg. The amount
administered will depend on variables such as the type and extent of disease or indication to be
treated, the overall health of the patient, the in vivo potency of the antibody, the pharmaceutical
formulation, and the route of administration. The initial dosage can be increased beyond the
upper level in order to rapidly achieve the desired blood-level or tissue level. Alternatively, the
initial dosage can be smaller than the optimum, and the daily dosage may be progressively
increased during the course of treatment. Human dosage can be optimized, e.g., in a
conventional Phase I dose escalation study designed to run from 0.5 mg/kg to 20 mg/kg.
Dosing frequency can vary, depending on factors such as route of administration, dosage
amount and the disease being treated. Exemplary dosing frequencies are once per day, once
per week and once every two weeks. A preferred route of administration is parenteral, e.g.,
intravenous infusion. Formulation of monoclonal antibody-based drugs is within ordinary skill
in the art. In some embodiments, the monoclonal antibody is lyophilized and reconstituted in

buffered saline at the time of administration.

[0114] For therapeutic use, an antibody preferably is combined with a pharmaceutically
acceptable carrier. As used herein, “pharmaceutically acceptable carrier” means buffers,
carriers, and excipients suitable for use in contact with the tissues of human beings and animals
without excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio. The carrier(s) should be “acceptable” in the
sense of being compatible with the other ingredients of the formulations and not deleterious to
the recipient. Pharmaceutically acceptable carriers include buffers, solvents, dispersion media,
coatings, isotonic and absorption delaying agents, and the like, that are compatible with
pharmaceutical administration. The use of such media and agents for pharmaceutically active

substances is known in the art.

[0115] Pharmaceutical compositions containing antibodies disclosed herein can be
presented in a dosage unit form and can be prepared by any suitable method. A pharmaceutical
composition should be formulated to be compatible with its intended route of administration.
Examples of routes of administration are intravenous (IV), intradermal, inhalation, transdermal,

topical, transmucosal, and rectal administration. A preferred route of administration for



atccgtacac gttcggaggg 301 gggaccaagc tggaaataaa a [ 0153] Prot ei n
Sequence Defining the Kappa Chain Vari abl e Region of the 24C05 Anti body
(SEQ | D N0 28813901 di gnt qspss | sasl gervs Itcrasqei s gyPSMUpaKP/0gs2? krliya
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Vari abl e Regi on-protein 3 04D01 Light (kappa) Chain Variabl e Region-nucleic

acid 4 bigofite; chglhting a@pm)lc@ﬁalﬁm%bvfé@s éuqiae?gla@ﬁawﬁ,cﬁﬁéatﬁs or phosphates; and

agents for the adjustment of tonicity such as sodium chloride or dextrose.

[0116] For intravenous administration, suitable carriers include physiological saline,

10 bacteriostatic water, Cremophor ELTM (BASF, Parsippany, NJ) or phosphate buffered saline
(PBS). The carrier should be stable under the conditions of manufacture and storage, and
should be preserved against microorganisms. The carrier can be a solvent or dispersion
medium containing, for example, water, ethanol, polyol (for example, glycerol, propylene

glycol, and liquid polyetheylene glycol), and suitable mixtures thereof.

15 [0117] Pharmaceutical formulations preferably are sterile. Sterilization can be
accomplished, for example, by filtration through sterile filtration membranes. Where the
composition is lyophilized, filter sterilization can be conducted prior to or following

lyophilization and reconstitution.
EXAMPLES

[0118] The following Examples are merely illustrative and are not intended to limit the

20  scope or content of the invention in any way.
Example 1 - Production of Anti-hErbB3 Monoclonal Antibodies

[0119] Immunizations, fusions, and primary screens were conducted at Maine
Biotechnology Services Inc. following the Repetitive Immunization Multiple Sites (RIMMS)
protocol. Three AJ mice and three Balb/c mice were immunized with recombinant human

25  ErbB3/Fc (R&D Systems, Cat. No. 348-RB). Two sets of immunization were performed with
either cleaved rhErbB3 (Immunization A) or with cleaved thErbB3 cross-linked to its ligand,
recombinant human NRG1-1/HRG1-B1-EGF domain (R&D Systems, Cat. No. 396-HB)
(Immunization B). Two AJ mice per immunization with sera displaying high anti-ErbB3
activity by Enzyme Linked Immunosorbent Assay (ELISA) were chosen for subsequent fusion.

30  Spleens and lymph nodes from the appropriate mice were harvested. B-cells then were



5 04D01 Heavy Chain CDRi 6 04D01 Heavy Chain CDR2 7 04D01 Heavy Chain CDR3
8 04D01 Light (kappa) Chain CDR 9 04D01 Light (kappa) Chain CDR2 10 04D01
Li ght (kayea2y11ag8691h CDR3 11 09D03 Heavy Chain Vari abl e REFIUHAIAGE182? ¢ aci d
12 09D03 Heavy Chain Variable Region-protein 13 09D03 Light (kappa) Chain
Vari abl e Region-nucleic acid 14 09D£) Li ght (kappa) Chain Variable

Regi on-protein 15 09D03 Heavy Chain i 16 09D03 Heavy Chain CDR2 17 09D03
Heavy Chain CDR3 18 09D03 Light (kappa) Chain CDRi 19 09D03 Light (kappa)
Chai n et HABPORdLighi mykkppa)neChraision PolRBicRwere serially diluted onto forty 96-

well plates to near clonality. A total of 5280 supernatants from the resulting fusions were
screened for binding to recombinant thErbB3/Fc, using ELISA. The same supernatants were
also screened for their binding to human ErbB3 overexpressed in CHO cells (by Mesoscale

5  electrochemiluminescence assay). Three hundred supernatants identified as containing
antibodies against ErbB3 were further characterized by in vitro biochemical and cell-based
assays as discussed below. A panel of hybridomas was selected, and the hybridomas were
subcloned and expanded. Hybridoma cell lines were transferred to BioXCell (formerly Bio-
Express) for antibody expression and purification by affinity chromatography on Protein G

10  resin under standard conditions.

[0120] Anti-hErbB3 monoclonal antibody 04D01 was generated from Immunization A
described above. Anti-hErbB3 monoclonal antibodies 09D03, 11G01, 12A07, 18HO02, 22A02

and 24C05 were generated from Immunization B described above.
Example 2 — Sequence Analysis of anti-hErbB3 Monoclonal Antibodies

15 [0121] The light-chain isotype and heavy chain isotype of each monoclonal antibody in
Example 1 was determined using the IsoStrip™ Mouse Monoclonal Antibody Isotyping Kit
according the manufacturer’s instructions (Roche Applied Science). All antibodies were

determined to be Kappa light chain and IgG1 or IgG2b IgG heavy chain.

[0122] The heavy and light chain variable regions of the mouse monoclonal antibodies

20  were sequenced using 5° RACE (Rapid Amplification of cDNA Ends). Total RNA was
extracted from each monoclonal hybridoma cell line using the RNeasy® Miniprep kit according
to the vendor’s instructions (Qiagen). Full-length first strand cDNA containing 5 ends was
generated using either the GeneRacer™ Kit (Invitrogen) or SMARTer™ RACE cDNA
Amplification Kit (Clontech) according to the manufacturer’s instructions using random

25  primers for 5> RACE.

[0123] The variable regions of the Kappa and Heavy (IgGlor IgG2b) IgG chains were
amplified by PCR, using KOD Hot Start Polymerase (Novagen) or Advantage 2 Polymerase
Mix (Clontech) according to the manufacturer’s instructions. For amplification of 5° cDNA
ends in conjunction with the GeneRacer™ Kit, the GeneRacer™ 5° Primer, 5’

30 cgactggagcacgaggacactga 3’ (SEQ ID NO: 136) (Invitrogen) was used as a 5° primer. For
amplification of 5 cDNA ends in conjunction with the SMARTer™ RACE cDNA



Hal | Heavy Chain Variable Region-nucleic acid 22 1101 Heavy Chain Variable
Regi on-protein 23 1101 Light (kappa) Chain Variable Region-nucleic acid 24
11Q01 Li gNO 20KiagpH) Chain Vari abl e Regi on-protein 25 11@0T/USeenip38R%i n CDR
26 11G01 Heavy Chain CDR2 27 11Q01 Heavy Chain CDR3 28 11Q01 Light (kappa)
Chain CDRI 9 1101 Light (kappa) Ch%l - 32 - Table 1 (Cont.) 29
11301 Light (kappa) Chain 30 12A07 Heavy Chain Variabl e Regi on-nucleic
acid 31 12A07 Heavy Chain Var| abl e Regi on-protein 32 12A07 Light (kappa)
Chai n Vatipéiikstidregit O therliidh @bl Paioicd N8I3 A pAGIEr (Clghteci)kappapf Chai n Vari abl e
Regi on-protein 34
g g) CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT 3 (SEQID
NO: 137) and 5> CTAATACGACTCACTATAGGGC 3* (SEQ ID NO: 138), wasused as a 5’
primer. Heavy chain variable regions were amplified using the above 5” primers and a 3’ IgGl
5  Constant Region specific primer, either 5 TATGCAAGGCTTACAACCACA 3’ (SEQ ID NO:
139) or 5 GCCAGTGGATAGACAGATGGGGGTGTCG 3’ (SEQ ID NO: 140). 1gG2b
sequences were amplified with either 5> AGGACAGGGGTTGATTGTTGA 3” (SEQ ID NO:
141), 5> GGCCAGTGGATAGACTGATGGGGGTGTTGT 3’ (SEQ ID NO: 142), or 5°
GGAGGAACCAGTTGTATCTCCACACCCA 3’ (SEQ ID NO: 143). Kappa chain variable
10 regions were amplified with the above 5° primers and a 3’ Kappa Constant Region specific
primer, either 5° CTCATTCCTGTTGAAGCTCTTGACAAT 3’ (SEQ ID NO: 144) or 5°

CGACTGAGGCACCTCCAGATGTT 3’ (SEQ ID NO: 145).

[0124] Individual PCR products were isolated by agarose gel electrophoresis and purified
using the Qiaquick® Gel Purification kit according to the manufacturer’s instructions (Qiagen).

15  The PCR products were subsequently cloned into the pCR®4Blunt plasmid using the Zero
Blunt® TOPO® PCR Cloning Kit according to the manufacturer’s instructions (Invitrogen) and
transformed into DH5-0, bacteria (Invitrogen) through standard molecular biology techniques.
Plasmid DNA isolated from transformed bacterial clones was sequenced using M 13 Forward
(5 GTAAAACGACGGCCAGT 3°) (SEQ ID NO: 146) and M13 Reverse primers (5’

20 CAGGAAACAGCTATGACC 3’) (SEQ ID NO: 147) by Beckman Genomics, using standard
dideoxy DNA sequencing methods to identify the sequence of the variable region sequences.
The sequences were analyzed using Vector NTI software (Invitrogen) and the IMGT/V-Quest

software to identify and confirm variable region sequences.

[0125] The nucleic acid sequences encoding and the protein sequences defining variable
25  regions of the murine monoclonal antibodies are summarized below (amino terminal signal
peptide sequences are not shown). CDR sequences (Kabat definition) are shown in

bold/underlined in the amino acid sequences.

30



12A07 Heavy Chain CDRi 35 12A07 Heavy Chain CDR2 36 12A07 Heavy Chain CDR3
8 12A07 Light (kappa) Chain CDRI 9 12A07 Light (kappa) Chain CDR2 10 12A07
Li ght (kaypea2y11ag8691h CDR3 37 18H02 Heavy Chain Vari abl e REFIUHAIAGE182? ¢ aci d
38 18H02 Heavy Chain Variabl e Region-protein 39 18H02 Light (kappa) Chain
Vari abl e Regi on-nucl eic acid 40 18 Li ght (kappa) Chain Variable

Regi on-protein 41 18H02 Heavy Chai n 42 18H02 Heavy Chain CDR2 43 18H02
Heavy Chain CDR3 44 18H02 Light (kappa) Chain CDRi 45 18H02 Light (kappa)
Chai n COR26¥+6 J:&}dﬁb'ic Ac@SeqOikadeEnco@naitie ITERY @hai?V AQdbIHBayipn GheierD4Yxi abl e

Regi on-nucl ei c
Antibody (SEQ ID NO: 1)
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15

20

25

30

35

1
61
121
181
241
301

[0127]

caggtccaac
tcctgcaagg
cctggacaag
aatcaaaact
atgcagctca

ctatccgggg

tgcagcagcc
cttctggceta
gccttgagtyg
tcaagggcaa
gcagcctgac

actatgctat

tggggctgaa
caccttcacc
gatcggagtg
ggccacattg
atctgaggac
ggactactgg

ctggtgaggc
agccactggt
cttgatcctt
actgtagaca
tctgecggtcet
ggtcaaggaa

ctgggacttc
tgcactgggt
ctgattttta
catcctceccag
attactgtgce

cctcagtcac

agtgaagttg
gaagcagagg
tagtaactac
cacagcctac
acgaggccta

cgtctcectcea

Protein Sequence Defining the Heavy Chain Variable Region of the 04D01

Antibody (SEQ ID NO: 2)

1 gvglggpgae lvrpgtsvkl sckasgytft shwlhwvkgr pggglewigv ldpsdfysny

61 ngnfkgkatl tvdtssstay mglssltsed savyycargl lsgdyamdyw gggtsvtvss

[0128]

Nucleic Acid Sequence Encoding the Kappa Chain Variable Region of the 04D01

Antibody (SEQ ID NO: 3)

1
61
121
181
241
301

[0129]

gatgttttga
atctcttgcea
tacctgcaga
tctggggtcee
agcagagtgg
tggacgttcg

tgacccaaat
gatctagtca
aaccaggcca
cagacaggtt
aggctgagga
gtggaggcac

tccactctce
gagcattgta
gtctccaaag
cagtggcagt
tctgggagtt

caagctggaa

ctgcctgtcea
catagtaatg
tcecectgatcet
ggatcaggga
tattactgct

atcaaa

gtcttggaga
gaaacaccta
acaaagtttc
cagatttcac

ttcaaggttc

tcaagcctcce
tttagaatgg
taaccgattt
actcaagatc

atatgttccg

Protein Sequence Defining the Kappa Chain Variable Region of the 04D01

Antibody (SEQ ID NO: 4)

1 dvlmtqgipls lpvslgdgas iscrssgsiv hsngntylew ylgkpggspk sliykvsnrf

61 sgvpdrfsgs gsgtdftlki srveaedlgv yycfggsyvp wtfgggtkle ik

[0130]

Nucleic Acid Sequence Encoding the Heavy Chain Variable Region of the 09D03

Antibody (SEQ ID NO: 11)

1
61
121
181
241
301

caggttactc
acttgttctt
cagccttcag
tataacccag

ttcctcaaga

ggggcggacg

taaaagagtc
tctectgggtt
ggaagggtct
ccecttaagag
tcgccaatgt
cccttecttt

tggcecctggyg
ttcactgagce
ggagtggctg
tcggctcaca
ggacactgca

tgactactgg

atattgcggce
acttttggtt
gcacacattt
atctccaagg
gatactgcca

ggccaaggca

cctcceccagac
tgagtgtagg
ggtgggatga
atacctccaa
catactactg

ccactctcac

cctcagtcectg
ctggattcgt
tgataagtac
aaaccaggta
tgctcgaata

agtctcctca



48 22A02 Heavy Chain Variable Region-protein 49 22A02 Light (kappa) Chain
Vari abl e Regi on-nucleic acid 50 22A02 Li ght (kappa) Chain Variable

Regi on- pr¥OaP/BE122A02 Heavy Chain CDRi 52 22A02 Heavy PCRAISAVICOBI32B86 22A02
Heavy Chain CDR3 8 22A02 Light (kappa) Chain CDRi 9 22A02 Light (kappa)
Chain CDR2 WD 2011/136911PCT/ US201]/ 031829 - 33 - Table 1 (Cont.) 10
22A02 Light (kappa) Chain CDR3 53 24C0b6 Heavy Chain Variabl e Regi on-nucleic
acid 54 24C0C6 Heavy Chain Variabl e Region-protein 55 24C05 Light (kappa)
Chain Variabl e Region-nucleic acid 56 24CC6 Light (kappa) Chain Variable

Regi on- ﬁﬁSiF' N padie i’ Redd8 Bt intiAhP HeRR) Chain Variable Region of the 09D03

Antibody (SEQ ID NO: 12)

1 gvtlkesgpg ilrpsqtlsl tcsfsgfsls tfglsvgwir gpsgkglewl ahiwwdddky
5 61 ynpalksrlt iskdtskngv flkianvdta dtatyycari gadalpfdyw gggttltvss

[0132] Nucleic Acid Sequence Encoding the Kappa Chain Variable Region of the 09D03

10

15

20

25

30

Antibody (SEQ ID NO: 13)

1
61
121
181
241
301

[0133]

gatattgtgt
atctcctgea
ttcectgecaga
tcaggagtcc
agtagagtgg
ttcacgttcg

tgactcagac
ggtctagtaa
ggccaggceca
cagacaggtt
aggctgagga
gctcggggac

tgcaccctcet
gagtctcctg
gtctcctecag
cagtggcagt
tgtgggtgtt
aaagttggaa

gtacctgtca
catagtaatg
ctcctgatat
gggtcaggaa
tattactgta

ataaaa

ctcctggaga
gcaacactta
atcggatgtc
ctgctttcac

tgcaacatct

gtcagtatcc
cttgtattgg
caaccttgcce
actgagaatc

agaatatcct

Protein Sequence Defining the Kappa Chain Variable Region of the 09D03

Antibody (SEQ ID NO: 14)

1 divltgtaps vpvtpgesvs iscrssksll hsngntylyw flgrpggspg lliyrmsnla

61 sgvpdrfsgs gsgtaftlri srveaedvgv yycmghleyp ftfgsgtkle ik

[0134]

Nucleic Acid Sequence Encoding the Heavy Chain Variable Region of the 11G01

Antibody (SEQ ID NO: 21)

1
61
121
181
241
301

[0135]

caggttcagce
tcctgcaagg
cctgaacagg
aatgagaagt
atgcaggtca
tattatgcta

tgcaacagtc
tttctggeta
gcctggaatyg
tcaagggcaa
acagcctgac

tggactactg

tgacgctgag
caccttcact
gattggatat
ggccacattg
atctgaggac

gggtcaagga

ttggtgaaac
gaccatatta
atttatccta
actgcagaca
tctgcagtcet

acctcagtca

ctggagcttce
ttcactggat
gagatggtta
aatcctccag
atttctgtge

ccgtetecte

agtgaagata
gaagcagagg
tattaagtac
cacagcctac
aaggggttac

a

Protein Sequence Defining the Heavy Chain Variable Region of the 11G01

Antibody (SEQ ID NO: 22)

1 gvglggsdae lvkpgasvki sckvsgytft dhiihwmkqr pegglewigy iyprdgyiky

61 nekfkgkatl tadkssstay mgvnsltsed savyfcargy yyamdywgqg tsvtvss



58 24C05 Heavy Chain CDR2 59 24C05 Heavy Chain CDR3 60 24C05 Light (kappa)
Chain CDRi 61 24CO6 Light (kappa) Chain CDR2 62 24CCb Light (kappa) Chain
CDR3 [ 0MoRNMOUSedhpnocl onal anti body heavy chai n CDR s&§iidrseed/0gKeadbat |
Chot hia, and I MaT definitions) are shown in Table 2. Table 2 04D01 SHW.H
(SEQ ID NGO 5) VLDPSDFYSNYNONFKG (SEQ I D NO 6) GLLSGDYAMDY (SEQ ID NO 7)
09D03 TFALSVG (SEQ I D NO 15) HI YYNPALKS (SEQ I D NO 16) | GADALPFDY
(SEQ ID NGO 17) 11Q01 DHIIH (SEQ I D NG 25) YI YPRDGYlI KYNEKFKG (SEQ I D NO

26) GYY)OABBYY ( SEQIdiOAND Sedinck IARFAISY WAK 4 HEQ Habh Wa¥iatde Region of the 11GO1
Antibody (SEQ ID NO: 23)

10

15

20

25

30

35

1
61
121
181
241
301

[0137]

gatgttttga
atctcttgceca
tacctgcaga
tctggggtcece
agcagagtgg
ttcacgttcg

tgacccaaac
gatctagtca
aaccaggcca
cagagaggtt
aggctgagga
gctcggggac

tccactctce
gagcattgta
gtctccaaag
cagtggcagt
tctgggagtt
aaagttggaa

ctgcctgtcea
catagtattg
ctcctgatcet
ggatcaggga
tattactgct

ataaaa

gtcttggaga
gaaacaccta
acaaagtttc
cagatttcac

ttcaaggttc

tcaagcctcce
tttagaatgg
caaccgattt
actcaagatc

acatgttcca

Protein Sequence Defining the Kappa Chain Variable Region of the 11G0O1

Antibody (SEQ ID NO: 24)

1 dvlimtqgtpls lpvslgdgas iscrssgsiv hsigntylew ylgkpggspk lliykvsnrf

61 sgvperfsgs gsgtdftlki srveaedlgv yycfggshvp ftfgsgtkle ik

[0138]

Nucleic Acid Sequence Encoding the Heavy Chain Variable Region of the 12A07

Antibody (SEQ ID NO: 30)

1
61
121
181
241
301

[0139]

caggtccaac
tcctgcaaga
cctggacaag
aatccaaagt
atgcagctca

tctggggact

tgctgcagece
cttctggeta
gccttgagtyg
tcaagggcaa
gcagcctgac

actggggceca

tggggctgag
caccttctcc
gatcggaatg
ggccacattg
atctgaggac

aggcaccact

ctggtgaggc
agctactgga
attgatcctt
actgttgaca
tctgecggtcet

ctcacagtct

ctgggactte
tgcactgggt
ctgatgttta
catcctceccag
attactgtgce

cctca

agtgaagttg
aaagcagagg
tactaactac
cacagcctac

aagaaactac

Protein Sequence Defining the Heavy Chain Variable Region of the 12A07

Antibody (SEQ ID NO: 31)

1 gvgllgpgae lvrpgtsvkl scktsgytfs sywmhwvkqr pggglewigm idpsdvytny

61 npkfkgkatl tvdtssstay mglssltsed savyycarny sgdywgqggtt ltvss

[0140]

Nucleic Acid Sequence Encoding the Kappa Chain Variable Region of the 12A07

Antibody (SEQ ID NO: 32)

1
61
121
181
241
301

gatgttttga
atctcttgta
tacctgcaga
tctggggtcece
agcagagtgg
tggacgttcg

tgacccaaat
gatctagtca
aaccaggcca
cagacaggtt
aggctgagga
gtggaggcac

tccactctce
gagcattgtc
gtctccaaag
cagtggcagt
tctgggagtt

caagctggaa

ctgcctgtcea
catagtaatg
ctcctgatcet
ggatcaggga
tattactgct

atcaaa

gtcttggaga
gaaacaccta
acaaagtttc
cagatttcac

ttcaaggttc

tcaagcctcce
tttagaatgg
caaccgattt
actcaagatc

atatgttccg



M DPSDVYTNYNPKFKG (SEQ I D NO 35) NYSGDY (SEQ ID NO 36) 18H02 TYGVB ( SEQ
ID NO 41) W NTYSGVPTYADDFKG (SEQ I D NO. 42) GRDGYQVAWFAY (SEQ I D NO 43)
22A02 NYWVPI20BEQ9ID NO 51) M DPSDSYTNYNPKFKG ( SEQ | D NOCTASROINYSEZY ( SEQ
ID NO 36) WD 2011/136911 PCT/ US2011/031829 - 34 - Table 2 (Cont.)

DYAVS (SEQ ID NO 57) (SEQ ID NO_58) EWEDYDGFDY (SEQ ID NO. 59) = 04D01

GYTFTSH

10

15

20

25

30

35

[0141]

Protein Sequence Defining the Kappa Chain Variable Region of the 12A07

Antibody (SEQ ID NO: 33)

1 dvlmtgipls lpvslgdgas iscrssgsiv hsngntylew ylgkpggspk lliykvsnrf

61 sgvpdrfsgs gsgtdftlki srveaedlgv yycfggsyvp wtfgggtkle ik

[0142]

Nucleic Acid Sequence Encoding the Heavy Chain Variable Region of the 18H02

Antibody (SEQ ID NO: 37)

1
61
121
181
241
301
361

[0143]

cagatccagt
tcctgcaagt
ccaggaaggyg
gctgatgact
ttgcagatca
gatggttacc

gca

tggtacagtc
cttctgggta
ctttaaagtg
tcaagggacyg
acaacctcaa

aagtggcctg

tggacctgaa
taccttcaca
gatgggctgg
gtttgccette
aaatgaggac

gtttgcttac

ctgaagaagc
acctatggaa
ataaacacct
tctttggaat

acggctacat

tggggccaag

ctggagaggc
tgagctgggt
actctggagt
cctcectgecag

atttctgtge

ggacgctggt

agtcaagatc
gaaacaggct
gccaacatat
cactgcctat
aagagggagg
cactgtctct

Protein Seqguence Defining the Heavy Chain Variable Region of the 18H02

Antibody (SEQ ID NO: 38)

1 giglvgsgpe lkkpgeavki sckssgytft tygmswvkga pgralkwmgw intysgvpty
61 addfkgrfaf slessastay lginnlkned tatyfcargr dgyqgvawfay wgggtlvtvs

121

[0144]

a

Nucleic Acid Sequence Encoding the Kappa Chain Variable Region of the 18H02

Antibody (SEQ ID NO: 39)

1
61
121
181
241
301

[0145]

gaaacaactg
atcagatgca
ggggaacctc
cgattctccg
gaagatgttg
gggaccaagc

tgacccagtc
taaccagcac
ctaagctcct
gcagtggcta
cagattacta

tggaaataaa

tccagcatcce
tgatattgat
tatttcagaa
tggtacagat
ctgtttgcaa

a

ctgtccatgg
gatgatatga
ggcaatactc
tttattttta

agtgataact

ctataggaga
actggttcca
ttcgtectgg
caattgaaaa

tgccgtacac

taaagtcacc
gcagaagcca
agtcccatcc

catgctctcet
gttcggaggg

Protein Sequence Defining the Kappa Chain Variable Region of the 18H02

Antibody (SEQ ID NO: 40)

1 ettvtgspas lsmaigdkvt ircitstdid ddmnwfggkp geppkllise gntlrpgvps

61 rfsgsgygtd fiftienmls edvadyyclq sdnlpytfgg gtkleik



(SEQ ID NO 63) DPSDFY (SEQ ID NO 64) GLLSGDYAMDY (SEQ ID NO 7) 09D03
GFSLSTFGL (SEQ ID NO 65) WADDD (SEQ | D NO 66) | GADALPFDY (SEQ I D NO 17)
11G01 GYTWORBI(ISEDI| D NO 67) YPRDGY (SEQ ID NO 68) GYPYANMSIIISE®2 D NO
27) 12A07 GYTFSSY (SEQ ID NO 69) DPSDVY (SEQ ID NO 70) NYSGDY (SEQ I D NO
36) 18HO2 GYTFTTY (SEQ ID NO. 71) NJIYSGV (SEQ ID NO. 72) GRDGYQVAWFAY ( SEQ
ID NO 43) 22A02 GYTETNY (SEQ ID NOr” 73) DPSDSY (SEQ ID NO 74) NYSGDY

10

15

20

25

30

35

[0146]

Nucleic Acid Sequence Encoding the Heavy Chain Variable Region of the 22A02

Antibody (SEQ ID NO: 47)

1
61
121
181
241
301

[0147]

caggtccaac
tcctgcaagg
cctggacaag
aatccaaagt
atgcagctca

tctggggact

tgcagcagcc
cttctggeta
gccttgagtyg
tcaagggtaa
gcagcctgac

actggggceca

tggggctgag
caccttcacc
gatcggaatg
ggccacattg
atctgaggac

aggcaccact

ctggtgaggc
aactactgga
attgatcctt
actgtagaca
tctgecggtcet

ctcacagtct

ctgggacttc
tgcactgggt
ctgatagtta
catcctceccag
attactgtgce

cctca

agtgaagttg
aaagcagagg
tactaactac
cacagcctac

aagaaactac

Protein Sequence Defining the Heavy Chain Variable Region of the 22A02

Antibody (SEQ ID NO: 48)

1 gvglggpgae lvrpgtsvkl sckasgytft nywmhwvkqr pggglewiom idpsdsytny
61 npkfkgkatl tvdtssstay mglssltsed savyycarny sgdywgqggtt ltvss

[0148]

Nucleic Acid Sequence Encoding the Kappa Chain Variable Region of the 22A02

Antibody (SEQ ID NO: 49)

1
61
121
181
241
301

[0149]

gatgttttga
atctcttgcea
tacctgcaga
tctggggtcece
agcagagtgg
tggacgttcg

tgacccaaac
gatctagtca
aaccaggcca
cagacaggtt
aggctgagga
gtggaggcac

tccactctce
gagcattgta
gtctccaaag
cagtggcagt
tctgggagtt

caagctggaa

ctgcctgtcea
catagtaatg
ctcectgatet
ggatcaggga
tattattgct

atcaaa

gtcttggaga
gaaacaccta
acaaagtttc
cagatttcac

ttcaaggttc

tcaagcctcce
tttagaatgg
caaccgattt
actcaagatc

atatgttccg

Protein Sequence Defining the Kappa Chain Variable Region of the 22A02

Antibody (SEQ ID NO: 50)

1 dvlimtqgtpls lpvslgdgas iscrssgsiv hsngntylew ylgkpggspk lliykvsnrf

61 sgvpdrfsgs gsgtdftlki srveaedlgv yycfggsyvp wtfgggtkle ik

[0150]

Nucleic Acid Sequence Encoding the Heavy Chain Variable Region of the 24C05

Antibody (SEQ ID NO: 53)

1
61
121
181

gaggtgcagc
tcectgtgecag
ccggaaaaga

ccagacaatg

tggtggaatc
cctctggatt
ggctggagtg
taaagggccyg

tgggggaggce
cactttcagt
ggtcgcaacc

attcaccatc

ttagtgaagc
gactatgcca
attagtgatg

tccagagaca

ctggagggtce
tgtcttgggt
gtggtactta

atgccaagaa

cctgaaactc
tcgccagact
cacctactat

caacctgtac



(SEQ ID NO 36) 24006 GFTFSDY (SEQ ID NO 75) SDGGTY (SEQ ID NO 76)
EWGDYDGFDY (SEQ I D NO 59) 04D01l GYTFTSHW (SEQ ID NO. 77) LDPSDFYS
(SEQ | D NP 29BY136RE_ L SCDYAMDY (SEQ I D NO 79) 09D031 GFSCTTS@IT0BSED | D NO
80) | WADDDK (SEQ I D NO 81) ARI GADALPFDY (SEQ ID NO 82) 11G01 | GYTFTDH
(SEQ ID NO 83) | YPRDGYl (SEQ ID NO,. 84) ARGYYYAMDY (SEQ ID NO. 85) 12A07 |
GYTFSSYW (SEQ I D NO 86) | DPSDVYT {(8FQ 1D NO 87) ARNYSGDY (SEQ ID NO  88)

WO 2011/ 136911PCT/ US2011/ 031829 - 35 -
241 ctgcaaatga gccatctgaa gtctgaggac acagccatgt attactgtge aagagaatgg

301 ggtgattacg acggatttga ctactggggc caaggcacca ctctcacagt ctccteg

[0151]
5  Antibody (SEQ ID NO: 54)

Protein Sequence Defining the Heavy Chain Variable Region of the 24C05

1 evglvesggg lvkpggslkl scaasgftfs dyamswvrqt pekrlewvat isdggtytyy
61 pdnvkgrfti srdnaknnly lgmshlksed tamyycarew gdydgfdywg ggttltvss

[0152] Nucleic Acid Sequence Encoding the Kappa Chain Variable Region of the 24C05
Antibody (SEQ ID NO: 55)

10

15

1
61
121
181
241
301

gacatccaga
ctcacttgtc
gatggaacta
aggttcagtg
gaagatcttg

gggaccaagc

tgacccagtc
gggcaagtca
ttaaacgcect
gcagtaggtc
cagactatta

tggaaataaa

tccatcctece
ggaaattagt
gatctacgcce
tgggtcagat
ctgtctacaa

a

ttatctgect
ggttacttaa
gcatccactt
tattctctca
tatgatagtt

ctctgggaga
gctggettca
tagattctgg
ccatcggcag

atccgtacac

aagagtcagt
gcagaaacca
tgtcccaaaa

ccttgagtcet
gttcggaggg

[0153]
Antibody (SEQ ID NO: 56)

Protein Sequence Defining the Kappa Chain Variable Region of the 24C05

20 1 digmtgspss lsaslgervs ltcrasgeis gylswlggkp dgtikrliya astldsgvpk

61 rfsgsrsgsd ysltigsles edladyyclqg ydsypytfgg gtkleik

[0154]

regions for the antibodies produced in Example 1 are aligned in FIG. 2. Amino terminal signal

The amino acid sequences defining the immunoglobulin heavy chain variable

25  peptide sequences (for proper expression/secretion) are not shown. CDRy, CDR;, and CDR;
(Kabat definition) are identified by boxes. FIG. 3 shows an alignment of the separate CDR{,

CDR,, and CDR;j sequences for each antibody.

[0155]

for the antibodies in Example 1 are aligned in FIG. 4. Amino terminal signal peptide sequences

The amino acid sequences defining the immunoglobulin light chain variable regions
30 (for proper expression/secretion) are not shown. CDR;, CDR; and CDR; are identified by
boxes. FIG. 5 shows an alignment of the separate CDR;, CDR,, and CDR3 sequences for each
antibody.

[0156] Table 1 is a concordance chart showing the SEQ ID NO. of each sequence discussed

in this Example.



Table 2 (Cont.) [0158] Mbuse nonocl onal anti body Kappa |ight chain CDR
sequences (Kabat, Chothia, and I MaT definitions) are shown in Table 3.

Tabl e 3 WORON/IRSBOS|I VHSNGNTYLE (SEQ I D NO 8) KVSNRFS PSEQUSPEOI1/481829)
FQGSYVPWI (SEQ I D NO 10) 09D03 RSSKSLLHSNGNTYLY (SEQ I D NO 18) RMSNLAS
(SEQ ID NGO 19) MMHLEYPFT (SEQ ID NQ 20) 11301 RSSQSI VHSI GNTYLE (SEQ I D
NO 28) KVSNRFS (SEQ I D NO 9) FQGQQ/PFT (SEQ I D NGO 29) 12A07

RSSQSI VHSNGNTYLE (SEQ ID NO 8) KVSNRFS (SEQ ID NO 9) FQGSYVPWI (SEQ ID
NO 10) 18H02 | TSTDI DDDWN ( SEQ | D NOTakte)1 EGNTLRP (SEQ | D NO 45) LQSDNLPYT
(SEQ I D NO. 46) 22A02 RSSQSI VHSNGNTYLE (SEQ | D NO 8) KVSNRFS (SEQ I D NO

9) FQGSYVPW [

1 04D01 Heavy Chain Variable Region—nucleic acid

2 04D01 Heavy Chain Variable Region—protein

3 04DO01 Light (kappa) Chain Variable Region—nucleic acid
4 04DO01 Light (kappa) Chain Variable Region—protein

5 04D01 Heavy Chain CDR;

6 04D01 Heavy Chain CDR,

7 04D01 Heavy Chain CDR3

8 04DO01 Light (kappa) Chain CDR;

9 04D01 Light (kappa) Chain CDR»

10 04D01 Light (kappa) Chain CDR3

11 09D03 Heavy Chain Variable Region—nucleic acid

12 09D03 Heavy Chain Variable Region—protein

13 09D03 Light (kappa) Chain Variable Region—nucleic acid
14 09D03 Light (kappa) Chain Variable Region—protein

15 09D03 Heavy Chain CDR;

16 09D03 Heavy Chain CDR,

17 09D03 Heavy Chain CDR3

18 09D03 Light (kappa) Chain CDR;

19 09D03 Light (kappa) Chain CDR»
20 09D03 Light (kappa) Chain CDR3
21 11G01 Heavy Chain Variable Region—nucleic acid
22 11G01 Heavy Chain Variable Region—protein
23 11GO01 Light (kappa) Chain Variable Region—nucleic acid
24 11GO1 Light (kappa) Chain Variable Region—protein
25 11GO1 Heavy Chain CDR;
26 11GO1 Heavy Chain CDR,
27 11GO1 Heavy Chain CDR3
28 11GO1 Light (kappa) Chain CDR;

9 11GO1 Light (kappa) Chain CDR,




AASTLDS (SEQ ID NO 61) LQYDSYPYT (SEQ ID NO 62)
2011/ 136911PCT/ US2011/ 031829 -
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regi

each variable s

)
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36 - Table 3 (Cont.) [0159]1In Tables 2 and
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[0162] Protei 1
(SEQ I D NO

gggcct gcac aa

103)

"acaaghac ac

caaaaccaa
tggctct

841

721 agt

tacttcc

ct gacct
ragce
gt ct

901 acctgc
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t gaagaca t
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22A02 Light (kappa) Chain Variable Region—nucleic acid
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9

22A02 Light (kappa) Chain CDR»




-38- 361 cctaacctcg agggtggacc atccgtcttc atcttccctc caaatatcaa ggatgtactc
421 atgatctccc tgacacccaa ggtcacgtgt gtggtggtgg atgtgagcga ggatgaccca 481
gacgt ccagWonebgeeYdtt t gt gaacaac gt ggaagtac acacagct ca HeEASAHAOE183%1

cat agagagg attacaacag tactatccgg gtggtcagca ccctccccat ccagcaccag 5 601
gact ggat ga gt ggcaagga gttcaaat gc aaggtcaaca acaaagacct cccatcaccc 661

at cgagagaa ccatctcaaa aattaaaggg ctagtcagag ctccacaagt atacatcttg 721
ccgccaccag cagagcagtt gtccaggaaa gatgtcagtc tcacttgcct ggtcgtgggc 781

ttcaaccctg gagacatcag tgtggagtgg atabdgta@ont.)ggcat acaga ggagaactac 841
ct gaaaaatt a n Sequence

aaggacaccg c 10901
at gaaaacaa ¢ 961

Defining the| Miring | qea e i G on- (SEO | D NO 105) 151
aktt ppsvyp | apgcgdBt g ss\24aPsIHdavyYhpesviridblaRegist-sasdeietacpal | gsg| 61

| yt nBssvtv psstwpsgtv tg } > _ 121
pnl eggpsvf i fppni RAvl niéMﬁEﬁJ#@VV&W@Vgﬁﬁﬂﬁl BPEWPIHANvevht agt gt 181
hredynstir vystipigho dwsgcgf 1 VYl | 241
pppaeql srk d sItcvag fnpggjltgﬂ(1 gﬁgﬁ?ggﬁgﬂ? %ﬂ%/ Mﬁ ?gs%l 20301

nmkt skwekt d sfscnvisbeg |kﬁyMKKthnikangkChﬂﬁ&&MﬂﬂHRﬂgmdmmdméﬂquence
Encodi ng the|Mirine Kappa Ilnh'r Chain Constant Region{SEQ D NO—106) 1

cgggct gat g cf gcacédac t gty (haindcPR1 ccagt gagca gt t aacatct |25 61
ggaggt gcct cagtcgtgtg —Ttit T Cccagagacat caatgtcaag|l1l21
t ggaagattg atggcaé ga acd%%%ggﬂ%'ggtgﬁﬁgﬁﬁé acagttggac tgatcaggac|181

agcaaagaca gcacct aoag catgmgg&ggygcﬂmﬁnabag t gaccaagga cgagtat gaa|241
cgacat aaca gc¢tatacctg t ;mm*ham‘

301
agctt caaca gqaatgé@tg t ﬂ@s?ﬁ Hﬁ@ﬁﬁhSédU%%te Defining the Mirine Kappa
Li ght Chai n Constant—Revyi S Tadaaptvsi fppsseqlts
ggasvvcfln nfyprd%%vk wkf%%ggﬂfgﬁ33&kpz?%é§(Q%R%kdstysnss tltltkdeye
rhnsytceat hktstspovk sfimarms LivR R3ph) CBEAIART/ US2011/ 031829 - 39 -
[0167] The fol i nces represent the actual or cont i full
| ength heavy and |light chain sequences (i.e., containing both the variable
and con regi ons 680 orfaPhneRAYD nafk AABYCORSEL B (KAbEN CRothi
Exanpleﬁigegnal sequéﬁgggﬂﬁ ﬁ?gpé} segretlon of tﬁ’ gntlbéggés arg gﬁso
i ncl udedndIMGiTalebnitns) a0 slidven DNFab&kejuences or the amino term nal end of
5t he protein sequences. The variable regi on sequences can be ligated to

ot heg constant region sequences, to prapiuge active full length 1gG heavy
and |ight chalns [ 0168] Nucl ei ¢ Acid Seq ce Enc di the FuII L h

Heavy Cha e LA A 11 LI g on)
of 04D0
ct acagg
04D01 | SHWLH VLDPSDFYSNY FKG | GLLSGDYAMDY
(SEQID NO: 5) (SEQ ID NO: 6) (SEQID NO: 7)
09D03 | TFGLSVG HIWWDDDKYYNPALKS | IGADALPFDY
(SEQ ID NO: 15) (SEQ ID NO: 16) (SEQID NO: 17)
11G01 | DHIIH YIYPRDGYIKYNEKFKG | GYYYAMDY
(SEQ ID NO: 25) (SEQ ID NO: 26) (SEQ ID NO: 27)
12A07 | SYWMH MIDPSDVYTNYNPKFKG | NYSGDY
(SEQ ID NO: 34) (SEQ ID NO: 35) (SEQ ID NO: 36)
18HO2 | TYGMS WINTYSGVPTYADDFKG | GRDGYQVAWFAY
(SEQID NO: 41) (SEQ ID NO: 42) (SEQ ID NO: 43)
22A02 | NYWMH MIDPSDSYTNYNPKFKG | NYSGDY
(SEQID NO: 51) (SEQ ID NO: 52) (SEQ ID NO: 36)




ccactcccag 10 61 gtccaactgc agcagcctgg ggct gaactg gt gaggcctg ggactt cagt

gaagttgtcc

t aact acaat

121 tgcaaggctt ctggctacac cttcaccagc
gcagaggccWo 208113gdcaaggcec ttgagt ggat cggagtgcett
241 caaaacttca agggcaaggc cacattgact
agcctacatg 301 cagctcagca gcct gacat e tgaggactct

cactggttgc actgggtgaa
gat cct PETFSA111081832 ag
gt agacacat cctccagcac
gcggtctatt actgtgcacg

Table 2 (Cont.)

24C05 | DYAMS TISDGGTYTYYPDNVKG | EWGDYDGEFDY

(SEQ ID NO: 57) (SEQ ID NO: 58) (SEQ ID NO: 59)
04D01 | GYTFTSH DPSDFY GLLSGDYAMDY

(SEQ ID NO: 63) (SEQ ID NO: 64) (SEQID NO: 7)
09D03 | GFSLSTFGL WWDDD IGADALPFDY

(SEQ ID NO: 65) (SEQ ID NO: 66) (SEQ ID NO: 17)
11GO1 | GYTFTDH YPRDGY GYYYAMDY

(SEQ ID NO: 67) (SEQ ID NO: 68) (SEQ ID NO: 27)
12A07 | GYTFSSY DPSDVY NYSGDY

(SEQ ID NO: 69) (SEQ ID NO: 70) (SEQ ID NO: 36)
18H02 | GYTFTTY NTYSGV GRDGYQVAWFAY

(SEQID NO: 71) (SEQ ID NO: 72) (SEQ ID NO: 43)
22A02 | GYTFTNY DPSDSY NYSGDY

(SEQ ID NO: 73) (SEQ ID NO: 74) (SEQ ID NO: 36)
24C05 | GFTFSDY SDGGTY EWGDYDGFDY

(SEQ ID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)

(SEQ ID NO: 86)

04D01 | GYTFTSHW LDPSDFYS ARGLLSGDYAMDY
(SEQ ID NO: 77) (SEQ ID NO: 78) (SEQ ID NO: 79)
09D03 | GFSLSTFGLS IWWDDDK ARIGADALPFDY
(SEQ ID NO: 80) (SEQ ID NO: 81) (SEQ ID NO: 82)
11G01 | GYTFTDHI IYPRDGYI ARGYYYAMDY
(SEQ ID NO: 83) (SEQ ID NO: 84) (SEQ ID NO: 85)
12A07 | GYTESSYW IDPSDVYT ARNYSGDY

(SEQ ID NO: 87)

(SEQ ID NO: 88)




aggcctacta 15 361 tccggggact atgctatgga ctactggggt caaggaacct cagtcaccgt
ctcctcagcc 421 aaaacgacac ccccatctgt ctatccactg gcccctggat ctgectgecca
aact aact cWO 2081136814 gt gaccc t gggat gcct ggt caagggce tattt c®ETFSAYdOAFRYac
agtgacctgg 541 aactctggat ccctgtccag cggtgtgcac accttcccag ctgtcctgca
gtctgacctc 601 tacactctga gcagctcagl gactgtcccc tccagcacct

Table 2 (Cont.)

18HO2 | GYTFITYG INTYSGVP ARGRDGYQVAWFAY
(SEQ ID NO: 89) (SEQ ID NO: 90) (SEQ ID NO: 91)

22A02 | GYTFINYW IDPSDSYT ARNYSGDY
(SEQ ID NO: 92) (SEQ ID NO: 93) (SEQ ID NO: 88)

24C05 | GFTFSDYA ISDGGTYT AREWGDYDGFDY
(SEQ ID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)

[0158] Mouse monoclonal antibody Kappa light chain CDR sequences (Kabat,

Chothia, and IMGT definitions) are shown in Table 3.

5 Table 3
04D01 | RSSQSIVHSNGNTYLE | KVSNRFS FQGSYVPW
(SEQ ID NO: 8) (SEQID NO:9) | (SEQID NO: 10)
09D03 | RSSKSLLHSNGNTYLY | RMSNLAS MQHLEYPFT
(SEQ ID NO: 18) (SEQ ID NO: 19) | (SEQ ID NO: 20)
11G01 | RSSQSIVHSIGNTYLE KVSNRFS FQGSHVPFT
(SEQ ID NO: 28) (SEQID NO:9) | (SEQID NO: 29)
12A07 | RSSQSIVHSNGNTYLE | KVSNRFS FQGSYVPWT
(SEQ ID NO: 8) (SEQID NO:9) | (SEQID NO: 10)
18HO2 | ITSTDIDDDMN EGNTLRP LQSDNLPYT
(SEQ ID NO: 44) (SEQ ID NO: 45) | (SEQ ID NO: 46)
22A02 | RSSQSIVHSNGNTYLE | KVSNRFS FQGSYVPWT
(SEQ ID NO: 8) (SEQID NO:9) | (SEQID NO: 10)
24C05 | RASQEISGYLS AASTLDS LQYDSYPYT
(SEQ ID NO: 60) (SEQ ID NO: 61) | (SEQ ID NO: 62)




ggcccagcca gaccgtcacc 20 661 tgcaacgttg cccacccggc cagcagcacc aaggt ggaca
agaaaattgt gcccagggat 721 tgtggttgta agccttgcat atgtacagtc ccagaagtat
cat ct gt ctWogatieBeYécc 781 ccaaagccca aggat gt gct caccat PEEUSAGASIELt a
aggtcacgtg tgttgtggta 841 gacatcagca aggatgatcc cgaggtccag ttcagctggt
ttgtagatga tgtggaggtg 901 cacacaggg&_

Table 3 (Cont.)
04D01 | QSIVHSNGNTY KVS FQGSYVPWT
(SEQ ID NO: 97) (SEQ ID NO: 10)
09D03 | KSLLHSNGNTY RMS MQHLEYPFT
(SEQ ID NO: 98) (SEQ ID NO: 20)
11GO1 | QSIVHSIGNTY KVS FQGSHVPFT
(SEQ ID NO: 99) (SEQ ID NO: 29)
12A07 | QSIVHSNGNTY KVS FQGSYVPWT
(SEQ ID NO: 97) (SEQ ID NO: 10)
18HO2 | TDIDDD EGN LQSDNLPYT
(SEQ ID NO: 100) (SEQ ID NO: 46)
22A02 | QSIVHSNGNTY KVS FQGSYVPWT
(SEQ ID NO: 97) (SEQ ID NO: 10)
24C05 | QEISGY AAS LQYDSYPYT
(SEQ ID NO: 101) (SEQ ID NO: 62)

[0159] In Tables 2 and 3, the longest CDR sequences for the immunoglobulin heavy chain

and light chain are shown in bold.

5 [0160] To create the complete heavy or kappa chain antibody sequences, each variable
sequence above is combined with its respective constant region. For example, a complete
heavy chain comprises a heavy variable sequence followed by the murine IgG1 or IgG2b heavy
chain constant sequence and a complete kappa chain comprises a kappa variable sequence

followed by the murine kappa light chain constant sequence.



agacgcaacc ccgggaggag cagttcaaca
t cat gcacca ggact ggct ¢ aat ggcaagg
t ccct gccWOgAtIdgeYdaa accatctcca
t gt acaccat tccacctccc aaggagcaga

gcactttccg
agttcaaatg
aaaccaaagg
t ggccaagga

ctcagtcagt 25 961 gaacttccca
cagggtcaac 1021 agtgcagctt
cagaccgaag PCO8D2¢jd10883a¢agg
taaagtcagt 1141 ctgacctgca

t gat aacaga cttcttccct gaagacatta

10

15

20

25

30

35

[0161]

ctgj ggagt g

gcagt ggaat

1201

Nucleic Acid Sequence Encoding the Murine IeG1 Heavy Chain Constant Region

(SEQ ID NO: 102)

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

[0162]

gccaaaacga
tccatggtga
tggaactctg
ctctacactc
acctgcaacg
gattgtggtt
cccccaaage
gtagacatca
gtgcacacag
agtgaacttc
aacagtgcag
aaggctccac
agtctgacct
aatgggcagc
tacttcgtct
acctgctctg
tctectggta

cacccccatce
ccectgggatyg
gatccctgte
tgagcagcetce
ttgcccecacce
gtaagccttg
ccaaggatgt
gcaaggatga
ctcagacgca
ccatcatgca
ctttcectge
aggtgtacac
gcatgataac
cagcggagaa
acagcaagct
tgttacatga

aa

tgtctatcca
cctggtcaag
cagcggtgtyg
agtgactgtc
ggccagcagce
catatgtaca
gctcaccatt
tcececgaggtce
accccgggag
ccaggactgg
ccceccatcgag
cattccacct
agacttcttce
ctacaagaac
caatgtgcag
gggcctgcecac

ctggcceectyg
ggctatttcce
cacaccttcc
cccteccagea
accaaggtgg
gtcccagaag
actctgactc
cagttcagct
gagcagttca
ctcaatggca
aaaaccatct
cccaaggage
cctgaagaca
actcagccca
aagagcaact

aaccaccata

gatctgctgce
ctgagccagt
cagctgtcect
cctggcececcag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagttcaa
ccaaaaccaa
agatggccaa
ttactgtgga
tcatggacac
gggaggcagg
ctgagaagag

ccaaactaac
gacagtgacc
gcagtctgac
ccagaccgtce
tgtgcccagg
cttcatcttc
gtgtgttgtg
tgatgtggag
ccgctcecagte
atgcagggtc
aggcagaccg
ggataaagtc
gtggcagtgg
agatggctct
aaatactttc

cctetceccac

Protein Sequence Defining the Murine IgG1 Heavy Chain Constant Region (SEQ

ID NO: 103)

1
61
121
181
241
301

[0163]

akttppsvyp
lytlsssvtv
ppkpkdvlti
selpimhgdw
sltcmitdff
tcsvlheglh

lapgsaagtn
psstwpsgtv
tltpkvtcvv
lngketkecrv
peditvewgw

nhhtekslsh

smvtlgclvk
tcnvahpass
vdiskddpev
nsaafpapie
nggpaenykn
spgk

gyfpepvtvt
tkvdkkivpr
gfswtvddve
ktisktkgrp

tgpimdtdgs

wnsgslssgv
dcgckpcict
vhtagtgpre
kapgvytipp
vivysklnvg

htfpavlgsd
vpevssviif
egfnstfrsv
pkegmakdkv

ksnweagntf

Nucleic Acid Sequence Encoding the Murine IgG2b Heavy Chain Constant Region

(SEQ ID NO: 104)

1
61
121
181
241
301

gccaaaacaa
tcectetgtga
tggaactctg
ctctacacta
acctgcagcg

gggcccattt

cacccccatce
ctctgggatg
gatccctgte
tgagcagcetce
ttgctcaccce

caacaatcaa

agtctatcca
cctggtcaag
cagcagtgtg
agtgactgtc
agccagcagce

ccecectgtect

ctggcceectyg
ggctacttcce
cacaccttcc
cccteccagea
accacggtgg

ccatgcaagg

ggtgtggaga
ctgagtcagt
cagctctect
cctggccaag
acaaaaaact

agtgtcacaa

tacaactggt
gactgtgact
gcagtctgga
tcagaccgtce
tgagcccage

atgcccaget



gggcagccag cggagaacta caagaacact cagcccatca tggacacaga tggctcttac 30 1261
ttcgtctaca gcaagctcaa tgtgcagaag agcaact ggg aggcaggaaa tactttcacc 1321
t gct ct gt gVORABIABEHAgg cct gcacaac caccatact g agaagagcct €CEASALO81829381

cct ggt aaa

10

[0164]

35

361
421
481
541
601
661
721
781
841
901
961

cctaacctcg
atgatctccc
gacgtccaga
catagagagg
gactggatga
atcgagagaa
ccgeccaccag
ttcaaccctyg
aaggacaccg
atgaaaacaa

ctgaaaaatt

agggtggacc

tgacacccaa
tcagctggtt
attacaacag
gtggcaagga
ccatctcaaa
cagagcagtt
gagacatcag
caccagtcct
gcaagtggga

actacctgaa

-38 -

atccgtette
ggtcacgtgt
tgtgaacaac
tactatccgg
gttcaaatgc
aattaaaggg
gtccaggaaa
tgtggagtgg
agactctgac
gaaaacagat

gaagaccatc

atcttcccte
gtggtggtagg
gtggaagtac
gtggtcagca
aaggtcaaca
ctagtcagag
gatgtcagtc
accagcaatg
ggttcttact
tccttectecat

tceceggtete

caaatatcaa
atgtgagcga
acacagctca
ccctececcat
acaaagacct
ctccacaagt
tcacttgcect
ggcatacaga
tcatatatag
gcaacgtgag
cgggtaaa

ggatgtactc
ggatgaccca
gacacaaacc
ccagcaccag
cccatcaccce
atacatcttg
ggtcgtggge
ggagaactac
caagctcaat

acacgagggt

Protein Sequence Defining the Murine 1gG2b Heavy Chain Constant Region (SEQ

ID NO: 105)

15

20

[0165]

1
61
121
181
241
301

akttppsvyp
lytmsssvtv
pnleggpsvE
hredynstir
pppaeglsrk
mktskwektd

lapgcgdttg
psstwpsgtv
ifppnikdvl
vvstlpighg
dvsltclvvg

sfscnvrheg

ssvtlgclvk
tcsvahpass
misltpkvtc
dwmsgkefkc
fnpgdisvew

lknyylkkti

gyfpesvtvt
ttvdkkleps
vvvdvseddp
kvnnkdlpsp
tsnghteeny
srspgk

wnsgslsssv
gpistinpcp
dvgiswfvnn
iertiskikg
kdtapvldsd

htfpallgsg
pckechkcpa
vevhtagtqgt
lvrapgvyil
gsyfiyskln

Nucleic Acid Sequence Encoding the Murine Kappa Light Chain Constant Region

(SEQ ID NO: 106)

25

30

[0166]

1
61
121
181
241
301

cgggctgatg
ggaggtgcct
tggaagattg
agcaaagaca
cgacataaca

agcttcaaca

ctgcaccaac
cagtcgtgtg
atggcagtga
gcacctacag

gctatacctg

ggaatgagtg

tgtatccatc
cttcttgaac
acgacaaaat
catgagcagce
tgaggccact
t

ttcccaccat
aacttctacc
ggtgtcctga
accctcacat

cacaagacat

ccagtgagca
ccagagacat
acagttggac
tgaccaagga

caacttcacc

gttaacatct
caatgtcaag
tgatcaggac
cgagtatgaa
cattgtcaag

Protein Sequence Defining the Murine Kappa Light Chain Constant Region (SEQ

ID NO: 107)

35

1 radaaptvsi fppsseqglts ggasvvcfln nfyprdinvk wkidgsergn gvlnswtdgd
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WO 2011/ 136911PCT/ US2011/ 031829 - 40 - [0169] Protein Sequence Defining the
Ful |l Length Heavy Chain Sequence (Heavy Chain Variable Region and | gGl
Const ant WROGIonpBeYi 04D01 (SEQ ID NGO 109) 1 ngwsci i vl PCFAISa1dppE339

vgl qgpgael vrpgtsvkls ckasgytfts hw hwkcirp 61 gqgl ew gvl dpsdfysnyn

gnf kgkat |t vdtssstaym gl ssltseds avyycargll 5 121 sgdyandywg qgtsvtvssa
ktt ppsvypl apgsaaqgtns nmvtl gcl vkg yfpepvtvtw 181 nsgsl ssgvh tf pavl gsdl

ytl sssvtvp sstwpsqtvt cnvahpasst kvdkkivprd 241 cgckpcictv pevssvfifp
pkpkdvl [0167] t pKitieGuNowidp Séqldpessdefrsveny the\netwnaBoxiconteatiafpd &6l kqﬁgthﬂléawd

el pi mhqdwl ngkefk f Kk kt k kd
"t o RS BGOSR (ipEamyRIe ST as AGEYe et SRy RIoRS e A ¢
csvl heglhp aﬁﬁﬁ(ﬁdgﬁ]%aﬁ)e@g}f tl{lg)ﬂiz&]l%@cb?gnﬁl f héilc%ﬂﬂ%ﬁﬁﬁr fReqdnng e Ful

Lengt h Light n Sequence ( Chai n Vari abl e Regi on and Const ant
Regi on) arafbo0#Dart dlﬁﬁ@:ﬂuﬂbd\@thd_i’ogndbfahégﬁh@t teguenseg ot thg guingerygabotdpt

at gt ct a ttcctgcett t at 15 61 tttt @ { ttccta tct.ccctg
Sot ot caBf retdgsaiates Eesi9 R R SUEEC Ceugt A cont LuraRay
agt aatg 438 REAGE a;dh&e Q&ﬁ@tfglgle@a hll%@ a9 ageRaAt cagiggccagt ¢ t ccaaagt cc
ctgatctaca aagtttctaa ccgattttc 1 ggggtcccag acaggttcag t ggcagt gga

{ Ca999aAAGsE! | NARAC K aa&%%cé% AL HLIAI0R

tactgctttc aagg ata g gtgo gaggcaccaa gct ggaaat c
aaacggg hgna&gmbgdkmmnaadLgG@Khnw@@QREQQDEﬁEHE&Lé&E@dE@ﬂ@al@bagttaaca
tctggaggtg cctcagtcgt gtgcttcttg 481 aacaacttct accccagaga catcaatgtc
aagt ggaaga ttygattggragot gaacyacaa SAtcaattggtgitceataggaatagiotyrgactgatccay
gacggcaaag a@@%@@&é&ggaag;%%g@% %&kgmcg%a%c&@t Lganccaasggasgagtat

gaacgacata acagctatac ct 1 actcacaaga catcaacttc acccattgtc
aagagcttca é%hgt@ﬁ%i‘%qéftbtcgi fBaf?f] ﬁtﬁtaé?aﬁgcs%ﬁ‘ifgﬁgtég%@?Wﬁqﬁ%a? HE“E R “Lengt h
Li ght Chai n18eguencseyotKappasChaitncddartabltecRegicontcandt iConstantaRegran) of
04D01 (SEQ LB '\AQaa;étl)caJagr%kapavgqul A/Acarawma%a%qcx&m qupéo% cPvskedcl-asi

scrssqsi vh sn? p p | i ykvsnrfs g tdftlkis
rveaedl gvy yeé cfg‘gijmciﬂCCFFWkT%ggR?%F&a%qLW??tftpg% %t(iflcf‘ %%ﬁ% SEFT
nnf {pr di nv kekidgseragcl8ltongyvigasw idgtdskdstysmeastd thttkdeyserchnsytacea

t hkt st Sp' v iﬁ%i ryaggggac\é\p %Q%&éét%@gégapgééézQé-élt!c@é&@cz%tgct%l;cca [agelga?a.lcwgé:l eic
Aci d Sequence Encoding the Full avy Chain Sequence al%’é(:hal n

Vari abl e Reé?br?tﬁﬁEPﬁCQGZWg@Eh%‘tcénﬂgtﬁéé?% LOF 68863 a?@l’é"@t?’ﬁ Iﬁ@tg §9 1
at gggcaggc ttactsbetiw@aatdcetgidag cigattgiccecattgcadatgttecetgi aotcagpoblc

gttactctaa X t ct . c e 121
Lotpetttct %@ggg%%%%%qgc Ceatr (TPt on G ot agacto aatteot 20 181

cctt&aggga 469grCEeE et GGEEHHEa c2cat ff’tﬁgﬁa%@“&f‘&aﬁé%taataééﬁﬁ é?(‘ff‘éetqgﬁﬂ’i
aacccagccc ttaagagtegtrgcigacaatt iogaaggal acochecaaaaactotaggtcatticcc30d
ctcaagat cg %?aécgggggc%cgaggtgg%g&;%& 9&&9@Ea@cccazt@a%tt@%aggggtéagg t:2909 361
gcggacgccc ttccttttga ctactggggc caaggcacca ctctcacagt ctcc 10 421
aaaacaacac ééé%éé@qcétﬁgéé%ttcﬁ @W@gfﬁa@g?t@qgéﬁ%tt %taéfééff?ggtlgg%%a%é‘i
tccgt gacct obggglkgesictgiLaagnyy tapbheset gaageeadt gascigtgacttgghdi
aacsslggal ceclol.erag. caalalaeas asalkhbootag,alebasl 4oa. akalgaact & a4

tacact at ga gcagctcagt gactgtcccc cagcacct ggccaagtca gaccgtcacc 6

t gcagcgt t g ‘CEERIEEBRE EAGFEAGEHATE a%@@?@@affcéc%?&ééaﬁ P@%“ijéé%%gﬁ@@@cgai% 721
cccatttcaa i0aatascstic6t giecheta tgoaaggagtagicacanatgeccegcaycheeitcAgil
aacct cgagg g0gaceal e colltcale g%&&%&&&aga%a%g%a%&%g%@&tg%%%g%éé
atctccctga caccca tt cacgtg gt'g gtggtggatg tgagcgagga tgacccagac 901

gt ccagat ca @@ﬂg@p@@@qcaga%@aaemtg GREGRaTHC 42 CHyeteagaer Tcagadceatc961
agagaggatt acaacagtatchalecggei=g g@@&g@@@ceg&me@@@ ceacgeaccaggacccazd 1021
tggat gagt g . Ll  caaatgcaa gaacaaca ct t C 1
Ja0a09a0ca LEr coaban T aangeir s A B L B G T
ccaccagcag 1é@éafg“{tt?fgt%’ﬂa(:aggaaagat gtcagt ctca cttgcctggt cgtgggecttc 1201
aaccct ggag acatcagtgt ggagtggacc agcaat gggc at acagagga gaactacaag 1261
gacaccgcac cagttcttga ctctgacggt tcttacttca tatatagcaa gctcaatatg 251321
aaaacaagca agtgggagaa aacagattcc ttctcatgca acgtgagaca cgagggtctg 1381
aaaaattact acctgaagaa gaccatctcc cggtctccgg gtaaa [0173] Protei n Sequence
Def P?ing the Full Length Heavy Chain Sequence (Heavy Chain Variabl e Region
and 1 g&b Constant Regi on) of 09D03 (SEQ ID NGO 113) 301 ngrltssfll

| i vpayvl sq vtl kesgpgi Irpsqtlslt csfsgfslst fglsvgwrq




61 psgkgl ew a hi wdddkyy npal ksrlti skdtsknqvf |kianvdtad tatyycarig 121
adal pfdywg qgttltvssa kttppsvypl apgcgdttgs svtsgcl vkg yfpepvtvtw 181
nsgsl sssWHO2PHaI3PYdgl yt nessvtvp sstwpsqt vt csvahpasst PEHRIREPHHIS21

pi stinpcpp ckechkcpap nl eggpsvfi fppnikdvl misltpkvtcv vvdvseddpd 35 301
vol i swfvnnv evhtaqtqth redynstirv vﬁl pi ghqd wrsgkef kck vnnkdl pspi 361
ertiski kgl vrapqvytlp ppaeqgl srkd vsltclvvgf npgdi svewt snghteenyk 421

dt apvl dsdg syfiyskl nm kt skwekt ds fscnvrhegl knyylkktis rspgk WO

2011/ 13pA9PCT/Pus2hISeq0&i8 I fininkthe Ful 124 thdddaely €hami SEqBendHeav yHilcoali ng

the Full Length Li ght Chain Sequent oJe | e Regi on and
Const an¥aghl¢ Bagiopand iginhCorgtantRegiga g @1&@@%5@9@@ t agct gagt t
cctggggectg cttgtgcet ct gatccctgg a ccat gg 61 gatatt t _tgactcagac

t gcaccct ct gt]aélé*’t“@ffldé{lgt"&?f‘b‘@’éﬁ 88@?%’# %r@ts‘%if acs[ggﬁfbscgw%ﬁiv 5yt aa
gagtctcct g cat agtaatigvgcaacacitya @tfkgkaﬂttggdtbaitimqtsg@agadsggeza@ggth
gtctgctcag etectgatal ateggal gic mgggé}pgcgpg%%;q@&ag@%rc@@kgc@99&@9%&

cagt ggcagt gggtca aa ctgctttcac actgagaatc 301 a g %tpg %g g
tgtgggt gtt tat t'get S&VP@%&&EJ:&S&% Bétdééf%lttvc?cfs%wé’iq’i‘i i gtg %@%@3 &
aaagt t ggaa atnaaargggtet@gatgetige wotaactigt acdkdtcdz] dt godbetd cewtadeat ccag
tgagcagtta acatgtggag gtgcctcagt cgtgtacht gg}é&;c;\;ng@g&% tef Gt B3GOCCHY

agacat caat gtcaagt gga agattgatgg cagtgaacga 541 caaaatg g t cct gaacag
tt ggact gat ébg’@@&ijd@%dﬁé@%}@c&‘é(é ctEe YAt @d%@iwwa@%afeé Nt GRTAt YAt
caaflpacgag tat gagegacqataaeagoira iacetgigaghtehilgecack caca agacat caac
ttcacccatt gtcaagagct tcaacaggaa tgagtgt 15 [0175] Protein Sequence Defining
t he Full Length Li ght Chain Sequence (Kappa Chain Variable Region and

Const ang E' ONuclic ARGy 2o Al BN Ledile t At CBhin! Sl RERK
di vl tqt ps VI PgesSVsS | Sngntyl yw qr pgqqu
I 1iyr ns@hans\éar@dkef&nmm@t@cmstamt RegivepefdAPO 1Y SEQRIM HOp 120121 ftfgsgtkle

i kradaaptv sifppsseql tsggasvvcf | nnfyprdin vkwki dgser 181 gngvi nswd
gdskdst ysm sst ldtbtkdegyertmmsytce atthktstgprtatkstoaranéeecd@t?e] NaetaiteaAci d
Seqpence Encegl&Qtﬁ&%gg%écagmkhaéi%@wct@@wgt\%%%we@egga(ggl@wég@@cetc
Vari abl e Region and | Const ant ion 11 é E(g | D NO 11((5})t 251
at ggaat gga gé% gtﬁéf%‘fa(?afcﬁt@ﬁ%acgta@ ‘E:att&gf:%fbatt AT EPAE R LT CRALt fERAYI 81

gt t cagct gc aacagbcigaacgoiogagidty gitgaaacct gtmgcmacagckttgaa%tcat?@@tl@ii

tgcaaggttt %9%&@9@&#%&%%%@ calatialt ecactagal gaa 9eagagassiccLgd
gaacagggcc tggaat atatatt tatcctt}ga?a%@tcgttat at taagtacaat 241

gagaagttca & j@é&b‘%ﬁ‘q@aﬁ:@?%ﬁ&t gagat tHyageagett a¢htgos6° 301
cagpd caaca gectggacatwwtbgaggasich goagheitat badbgtigtaagetgggtd actadta364
tatgctatgg actagt.gggg.tcaaggaacs %&%gtcga@c%cgcéggiag)&@gceg@ca%é@@%ga@@w%z&

cccccatctg tctatccact ggcccctgga tctgectgecc aaactaactc cat acc 481
ct gggat gcc ﬁébt%é@%cgt%ﬂcﬁﬁ?&a @%ﬁé‘é‘éﬁt aa%tggﬁ@%acgf%atggaaq 5%@@%98‘%5{3
tccct gt cca geggisgbgoaceacehtegts goitghccigcaagicetgaectocicacackotycdsbc 601
agcagct cag t.gac g%Sé?cCccgt&a%g&?c%% L9QeeeagCcE. 29aCcal cag,&hocaaegtls @é

gcccacccgg ccagcagcac caaggtggac aagaaaattg tgcccaggga ttgtggttagt
aagetttgca tat qieatagtaoecedGaagta tearttgtceai sttt 66699&?8%%1%169@88 - 43 -
781 aaggatgtgc tcaccattac tctgactcct aaggtcacgt gtgttgtggt agacatcagc 841
aaggat gatc ccgaggtcca gttcagctgg tttgtagatg atgt ggaggt gcacacagct 901
cagacgcﬂﬂdl]:ccdtrq&qq&ecme@tlbefaam @d—“a;d:lt[tdnggl Igigh tegea

g a cagtgcagct 5 1021
: ' ' Z%Qaﬁi\g@ }:]glga ggctccacag 1081
gt gt acacca ttccacctcc C ca ccaagg at aaa tca t ctgacct gc 1141
at gat aacag acft@‘tl?iiléjcl"llg‘&%' %%ﬁs% Eijd%%tlﬁjgsdlggvﬁgq@% 9g4 ?qﬁéglﬁfélgc%ﬁ’lfﬁél
gcgd@dgaact acaagaacarkbcagteceatic atggacacagoatigdetictivaactivegtictagsyi2sl

agcaagct ca aLgtgcagaa Jageaactas 9aggcaguaasalactit cae, laet atgt 9101321
ttacatgagg gcctgcacaa ccaccatact

%ﬂga?agcc tctcccactc tcctgg‘t aaa
[ 0177] Pr ot eitf- SEJUBHESIDETSRIAT St AT FOF T ERYTH “Retvy < EHaEPn” S84leH e (Heavy
Chain Variable Region and 1gGlL Constant Region) of 11G01 (SEQ ID NO 117) 1
mewswsl ff | svttgvhsqg vqgl qgsdael vkpgasvkis ckvsgytftd hii hwrkqgrp
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15 61 eqgl ew gyi yprdgyi kyn ekfkgkatlt adkssstaym qvnsltseds avyfcargyy
121 yandywgggt svtvssaktt ppsvypl apg saaqt nsmvt | gcl vkgyfp epvtvtwnsg 181
sl ssgvht fHO20114SMIyt | sssvtvpsst wpsqt vt cnv ahpasst kvd RKiNHS2Hd 481829 1

kpci ct vpev ssvfifppkp kdvlititltp kvtcvvvdi s kddpevgf sw fvddvevhta 301

gt gpreeqgfn stfrsvsel p i mhgdwl ngk ef vnsaa fpapi ektis ktkgrpkapg 20361
vyt i pppkeq nmakdkvsltc m tdffpedi }éﬁqwngqp aenyknt gpi ndt dgsyfvy 421

skl nvgksnw eagnt ft csv | hegl hnhht eksl shspgk [0178] Nucl ei ¢ Aci d Sequence
Encodi np172e FiNcldie AgidSdquglive Kaading Sedgiiehicen gofiKHppay Chedn Seq@ncaieaviRegi on

and Const ant Regi on)'of 11301 (SEQ ID NO 1 t ctgttaggct
; : 5 gﬁ@g‘ita“g; E@%aaactcc

gttggtg HN MakkaP St 3 oJ plan L 24 Qll) ?
actctccctg cctgtcagtc tt atca cctccatc 121 tctt at cta tca
cattgtacat agtaffggagdac 6‘8 S t%é&’f‘btgtﬁa%tgfé’iq%ct g %ce? 8&9 CCS ?

t ccaaagct ¢ ctyatctacasaagihtocas @@g@@r@atttacttq&%cggggt@@@agc@gagmttg@ag

t ggcagt gga -at g 1 at ct
caSchri PO LEEPIIRA L peast paRnnn S0 Al prin pandn. caany

aca tgttccattc 1 acgttcggct ¢ caaa
gtt ggaaat a é%]aégébﬁq@qéta@é%%@% HECL YA LT Ao 4t 9?%%%3&980%%%&@%
gcagttaaca tct ggageiogcecitcagiagt gitgotdotct gcABisaacaacicketaamaccevaaaga
catcaatgtc aagtQgaada 119atogeag L4aacyacag. 41, aat ggeghec,d gaacaghly

gact gat cag gacagcaaa g acagcaccta cagcatgagc 35601 agcaccctca cgttgaccaa

ggacgagt at gaacgaextacacdgetatde TGt eEgyce Tt chCEAGA &t cAEcEtT
acchat t gt ¢ aagagehitasacaggaaiga Gagtcadd® 201tLISHITIRCTAUS20231NBLBRI - 44

- [0179] Pr o%g{/rjcc§$%#l%g ct@ggtgycgg%%*aga@&q tﬁ-cet@ggg‘cgl-'a@gga&%?% %ﬁﬂﬂ ﬁ%e 119)

(Kappa Chain Varia egi'on an nst ant’ Regi on) of
1 nkl pvrl | vP4hfajcpaisiest mcﬁgmcggsqagﬁggcyc‘ga&gggqttgewsgsﬁg?wtg?agmt
61 |C]kpggSpK@.l|ﬂa§tk&’r§aﬂ@£Sgcgt\g‘r)’e:l’afg$g§ag:t$jg&dﬁct Lkdagcrveaedt guytyclggsdtcuepf 5121
tfgsgtkl ei aapt v f di
ngv; nove dq dekaerneie 6t T T RASy Sr Ryt cod THkT St s Py et fr nog. ettd
[ 0180] Nucl ei’g? Aé:uceltfs(@qaefr?@écméd(fwg%:wamwaa@@ﬁﬁt At ¢y  ChEF P SEGuence
(Heavy Chai ngVafakablgsRegisaacaitd &@G]:t@ﬁﬁstaﬂictaﬁgi emntehqdRAQ7a{tSEEy | D NO
120) 101 atggpatgga el aLeal Lolacloldd glaleancag. clacalgll. aaaal occag
61 gtccaactgc tgcagcc ag ggc?gqggcf ga gcc ggact cagt gaagttgtcc 1
t gcaagactt éPpgitaemtcetI¢eetdge ‘ﬁ%ﬁ@%@g@aaﬁﬁgﬁ‘@t éé%cf@é%fa@gé%@t“fai
ggacaaggcc bt gaghggalateggrat galst galeetdet gradghtdattaccd-aaed acaatagddd

gttca caaggc cacatt gacacat cctccage 301
Cagal cagoa ‘GLeTGaRaTE L gRagherer eaarra r SRl IL A AR
ggggact act 1@@@Wa@wcéa@@§é@ﬂa§ aageeticc et eageeHagati yaeat Céed 9421
tctgtctatc 1@@@&9@@@&4@59@@5@&9}% @&g@@a@@cﬂ aracietad @@fgc@ﬁ@@’@tc@g@@%8&
tgcctggtca ctattt ccctg ga cctggaact ¢ atc
t ccagcggt g ?gggagacg%ﬁgagcaccﬁgc % %%%% ct ag%a&g% aca?:catc %%%%
t cagtgactg l@éé&?@éeﬁgaea@@tt@gt@@ 9"9@@39%%@“t@&éé?égéaiaaf@@%@@(%(a@t@ﬁi
ccggecagcea 19@@%@@9%&9@%@@%@ add-ghgeccarggoatighoagedbgt aageedott2d
tgcatatgta %g cccaga agt at. cg{_g1 cata tcttcatct tc%ccccaga gcccaaggat 781
gtgctcacca 't ct tagac tcttaa cat gfgct ta%gaga? cagcaaggat 841
gatcccgagg tccagttcag ct ggtttgta gat gat gt gg aggt gcacac agctcagacg 25 901
caaccccg(bltg7 aggagcagtt caacacact ttccctca t cagt gaact tcccatcatg 961

caccadgg gCt ateimdequgaeedaefinipg thediuddmath Heayy L ,e!s” h2CORISREC (Ted Ly 1

ggggffg%%a& ARG 1 &El?%%ﬁ‘&&&l& AR EAIS50 gﬂ&?ﬂ?gac C?ggg: 32?2 ig?&

acaggel ot { cogtganga.cailaclolg gaglogeadt auaal a9gea. gocageagas, A9, 1201

aact acaaga acactcagcc catcgt gac aca acttcf(z ctacagcaag 1261

ct caat gt gc a@éd@@@j@%@“%t@g@é@ﬁ@é{ g éf%fd{ Fritckeet gt et giat t‘%i(’iéifcaf\’%?l
%agggcct gE)e ?Qamagﬁ@w@a@@@ag@@g ag@bey%ﬁep@@met@@tsggsioaaaq [ﬁggﬂ»]demg ein
equence i,ni N aLp. Y;+

Vari abl e Reg|8gn Vgljc%ba ggsslson F sfpfgﬁgg ?%961 Eh%% };jbsg
2011/ 136911rﬁ@T/m}sz@mc/pmq}efz@kcpa@snlegyziv@dﬁa@agfﬂﬂm i sSARTE P vevyplcapgsa
aqt B?m/t | % @bykxg;)ifsgﬂf}mwt wﬂé&%g@h %ﬁd]]?mssgﬂtmbfspmqhgﬁdzlny@leﬁﬁcsr;tnypfmswp
sqtvtcnva S rdc R v - <d_vIti

t cvvvdi skd %Zv fsﬁ%ﬁ%d \?ﬁ[t9 tlﬁtp 501 qp?kee(% %ts(% gg{%&l %1 hq%#n%%gg
kcrvnsaaf p é@ﬂﬁ(ttaipgkisdl%gwﬁéaew EBWeﬁFiﬁpéR%fqﬁﬁekhwgﬂ}%‘ﬁistfcﬁpﬂbedi tv
ewgwngqgpae nyknt gpi nd tdgsyfvysk

601




421 | nvgksnwea gntftcsvl h egl hnhht ek sl shspgk [0182] Nucl ei ¢ Acid Sequence
Encodi ng the Full Length Light Chain Sequence (Kappa Chain Variabl e Region
and ConstVWAROREGhYh) of 12A07 (SEQ ID NGO 122) 101 at ga®iilgeoidtogtsgaggcet
gttggtgctg atgttctgga ttcctgcttc cagcagtgat 61 gttttgatga cccaaattcc
actctccctg cctgtcagtc ttggagatca agggtccatc 121 tcttgtagat ctagtcagag
cattgtccat agtaatggaa acacctattt agaatggtac 181 ctgcagaaac caggccagtc

t ccaaagctc ctgatctaca aagtttccaa ccgattttct 241 ggggtcccag acaggttcag

t ggcagt @334} cagagdsagchi Sdgaacadincodiag aiccRdrl difyth B¥ht EhagtSggexnge CKgangat ct
gggagttt at. tact gctttc aattcata tgttccgtgg. 3 c g gaggcaccaa

gct ggaa hlgdragipnang QaERegiay f934§éQ§b€${) gg c catccagtga
gcagttaaca tctggaggtg cctca tc gtgcttcttg 481 aacaacttct accccaga
catcaat gt c aabt%@%%ﬁcfttﬁﬁfgﬁ@gé Tgaaeydcaa 541 St gt gred 6%%%%3?%%
gact gat cag gecagcaaagoacagcaccha cagcatgaget206fd-caagcavecica stetdtgaccaa
ggacgagt at gaacgacata.acagetatag &Jggleg@&%ggat@%%t cacaaga: £atcaactte

acccattgtc aagagcttca acaggaatga g %Prot ei n Sequence Defining the
Ful | Lengt h'gi gtﬁfc@?é% ggéaa%qffeé W BPE2EnaT T LAY tabF & REGT DT AT “EDNst ant
Regi on) of 212A0Z2a{SEQct RaNexradh28)ca2fbigrddipysdtdouboaf wipasssa: vbndagiapts1

vsl gdqasi Y C
Catartici s veaatl oy oy eraaeyron Tor T aRO R o Aoanrve [T ppssaqr T

sggasvvcf| RAT yFEF TR cRAG agEEPq ﬂ@ﬂtﬁ@qﬁanéﬁaddc%@ka‘é‘ﬁ@ﬁ%g%taF‘ETa[OIEHE?

er hisyt cea t4laktts:bswt\t_cks&mbmeﬁaa&qa@&%d&uséaccqm deSeguencestnooding t he
Eglnlst ;ﬁ?gthggg%)\ézagl%gnt%%?y@&%s avy, a@hgéagayg@aag%&t@gg%go@aegbgagth?aﬁl
gctattcctg atggeastidyyrteccaaatnge E@éé@%a@aﬁfcé%‘@cé@?ﬁcﬁéc?%égﬁfﬁﬁf@bq

acct gaact g aagaageedgcgagaggeagt caagateiceatb2ictgeaagietttctigggtatae

cticacaacc Lgl 998219.9¢10901038 AGA0061CC8:Jn dB) 902R0906] toLaaRdt ggal
gggct ggat a aac ctact ct gagtgcc aacat at gc i gatgacttca agggacggtt

tgckltctct ttggaatcct ctgccageac tgcct atttg 301 cagat caaca acctcaaaaa
tgaggacac% O i i
2011/ 1364 FINRT Jefinimg: < :
gccaagwﬁaﬁg% agh%ﬁﬁ doggtgﬁt%&%n%%gsw ?@@@@E%@aﬁ%ccat C tgtctatcca

ctggcccTrg gatctgctge ccaaactdac 481 tccatggtga ccctgggatg cctggt caag

ggctatttcc Ctga}&%é@hqgaﬁ%&?@aag %%tggagf%a%&épgegﬁst qggmkglmgﬁ&g&yqyg

cacaccttcc cagctgtcct gcagtc 1 ctctacactc t a cagctc actgtc
ccctccagca cé gﬁ@éﬁ%ﬁpécﬁdéf@&ﬁ“t% B POt SHEG f gl ‘é%?(?gﬁg‘@@{é@gﬁ%%%
acc2ggt gg acaagaasatkltgtigeceagy 2brgaddigt ggiatvgtfaagettrrgicakat gicaea
gtcccagaag tat catetal Gtigatctlc 783 eccecaaage, 6aaggalgt, gekeascatt
actctgactc ctaaggtcac gtgtgttgtg 841 gtagacatca gcaaggatga tcccgaggtc
cagttcagct ggtttgtaga tgatgt ggag 10 901 gt gcacacag ctcagacgca accccgggag
gagcagt t. ctcag 91 t g > El ca cca t
ctcaatg 12 ' : éﬂg@%&%g
aaaaccatﬁamc\%%?eq@e@o@@ﬁmms%&ieg %n@@q (SEthi ROa¢|®at t ccacct
cccaaggagc agatggccaa ggataaagic agictgacct gcatgataac agacttcttc
cctgaagaca ttactgtgga gtggcegtae 1&cc120k aalQggeagcsagcggagaacedreaagaac
actcagccca tcat ggacac agatggctct 1261 tacttc(?tct acagcaa ttc%atg%gcag
%3 ¥ ga gggce

aagagcaact g§uadgCafdyaastaet e 187E°ac& et gt acarg ctgcac
aaccaccat a ctyagragaytecticctrac 488bctaiccectggitat attgao209pO B85yFIerei n

Sequence Defllsﬂlgagcgigﬁ%&u{& ala@&gatthtwa%wa@%&éggébe@@@gr(tlal%aﬁ%a%a@aaaat
Vari abl e Re%éon and

nstant Re of 18H02 %SE%EI D NO 125C)63
mgwl wnl | f1 éa@cfs%aa%fcf%aq?@(ﬁ&%i%?fl K i §eARSERY FEECYGBwWrRGap 61°
gr aBkwngwi vy sgept yaecddfkgriadts tmast@/bcmmmhkm@dtqw?ﬁ@mgrthqal

gyqvawf ayw gggtivtvsa akilRRsyyR k@%@%@@éﬂ @c%@é%wyt\ékc&)éfa&@l@é%g&cg%éa 181
wnsgsl ssgv htfpavligsd Tytl sssvtv psst tv tcnvaﬂgass tkvdkklvgr 241

dcgckpei et VPevESHFT e B pkprEerast ?‘F“Ecﬁ ‘? VEVRtERId FET S vddve B61
vht aqt gpre eqf nstobtswcsetpitvhgrhw brgketkor vansaat papeetdacicskidkgrpetdgi

kapgvyti pp LSl a g Do GRE At dgs. 42
yfv ékl nvqg Eé%ﬁ%g f tﬁc&s gﬁl gﬁ%ttéﬁgél’%ﬁl %g@%méi ggl] NUC|t6I c Ac%d

Seqtence Enc?@&llar‘?&aﬁﬁécaﬁuma%@ i;ﬂchcf_‘fcgj‘ﬁf’a‘tﬁ'uéP g@é&ﬁ‘ér‘? BXKSppa ERATFT "
Var i abl e Regisony@andcfonstantaiRegi omgoelodBHIR2(28EQ [tBciN@oct2B)totoattgtt ct cac

tagctcttct cotcaghefl, Gt GLEGLEL OLOLGLELIRLLGLA00gCE: 61 0aRCaANLG.

t gacccagtc tccageatcc ctgtccatgg ctataggaga taaagtcacc




35 121 atcagatgca taaccagcac tgatattgat gatgatatga actggttcca gcagaagcca
181 ggggaacctc ctaagctcct tatttcagaa ggcaatactc ttcgtcctgg agtcccatcc 241
cgat t ct ccyOgoHBeYEt a t ggt acagat tttattttta caattgaaaa CETFSLEHB183D]1
gaagatgttg cagattacta ctgtttgcaa agtgataact tgccgtacac gttcggaggg 361
gggaccaagc tggaaataaa acgggctgat gcfjgcaccaa ctgtatccat cttcccacca WO
2011/ 136911PCT/ US2011/ 031829 -47 - 421 tccagtgagc agttaacatc tggaggtgcc
tcagtcgtgt gcttcttgaa caacttctac 481 cccagagaca tcaatgtcaa gtggaagatt

gat ggcagt g aadcgacas@dact ggkgtaceg SAY2aaragtiggas cttgatTagyes tc agexaagac

agcacctaca geatgagocag-caceetoaca @&%a&é%cg@@ggq%géﬁ%gég@%gmhgag
aca 5661 tcaacttcac ccat caa

agct at acct tfa gccac tcacaa(ig 2 1%% agcttcaac
aggaat gagt 8@ &8 FOT87T Pr6t 61172 8etfi€hc s *Bet 1 1 h The® IgFCTge H L ght
Chai n Sequenge a(tKa@pachqnchpa@aeq%@gow%mda@nstm‘gt%g|C®<B1990@ﬁ0118H02

(SE% I'D NOlOQ‘?Z’)tccctgccc ccatcgaqaa aan;fc§1c<;adc| l §§aa%é;§a\ésg§£g%c@&$avbg§%caq
| smai gdkvt ircitstdid qgc 1061 geppkllise ntIr gs rts sgégtd

fiftienn s%%&&?%ﬂaﬁcgdﬁﬂcfi?‘f §g 9% g@?ﬂageﬁ&géaa pf‘vas bp % $8h
svvcf | nnfy 1pediangkvkicadgsergriget d8bonswttdgasikdesity saesttbvad tthadeypertm

syt ceat hkt YkSIAE NeG [ OL88] Nuchel & Aci 4 .Sequent c%@@@adlcragc headul |
Length Heal%ﬁglalgﬁgsgqﬁgaﬁceg(l—bav %5 Chai n arlgdf)ylae %egl on an gtt

Const ant Réé?br?)gcf)?g‘yfﬁﬁoafgf%?@aﬁ[?aﬁﬁaait?@) ga99tegi gy gat yga“yet 6?%302%9
tgtbtt ctt g 1t attcaacagoctacaggigt ceactcetageHhogtecaactagecagcageetgg
ggct gagct g gt gaggcctg ggacttcagt gaagttgtcc 121 tgcaaggctt ctggctacac
cttcaccaac tact ggat gc actg gt aaa caagcct 181 acaagg C ttagtat
ngaatg f77bat Prof > QBERIS "u m_;‘ | 2 1 Y 7.'- Hmv PN~ PCAHN GINIC a Ya\S1Es 319 aggc

cacat t ogeli, gt RIBEASAN 156 &8@&&&%@%@%?@ & 3aRsaagea goct gacat o

t gaggac ggggact act ggggccaagg
caccact ot ¢ acagleleel £a0eeannag GAGAceacca 421, Lal glelate. £CLANRGES
tggat ctgct gcccaaacta actccat ggt gaccct ggga tgcct g%éca agggct at't
ccclyageca g gasagegarectrjgaacte tggatecdt gikr5taa WetdagedyryY tgeadacct t
cccagct gt ¢ chtgcagheigoacsietanae peivgaggageadilsteagtgachgot epectcoay

cacctggccc C tca Cts C G ac x
Gaacangann AL L aetin bobart oiag (L6t ageel 721 3’335%%%?%?5%%?%
€

agt at cat ct @ﬁbt&p@a@mpetfcﬁfée%%a Wééa*ajg@aFVWIV@lthé%%?é’@éS% tfaéf‘t@c"@

tcct aaggt ¢ acgtghgtdgrhogiragacal Cagoaaggatkadndl rgaticeegaggkigaagit cag

ctoggtttgta a ac agctca cg. 901 caac a

caa%%gcact Q?E%E?E%%e %gaktg%aact If‘ccca?%%tg %@fn%%pccggy agtg gg%t@%gg%tgg%

caaggagttc ééét@éa@v@e@@é@t@& thfllﬂ%cﬁkﬂ@QiP@‘cccccatcg agaaaaccat

ct ccaaaacc aaaggcagac cgaaggctcc acaggtgtac 1081 accattccac ctcccaagga

gcagat ggcc aaggat aaag tcagtctgac ctgcatgata 35 1141 acagacttct tccctgaaga

cat t act gig8yagtggg&giAcapSajugfaCndiadiaBag [ a2l L@@(ﬁaﬁ&aummaﬂmcc

cat cat ggac. acagatct cttacttcgt ct acagcaa 1261 ctc gc agaagagcaa

ct gggag§baingiumbledregion aueenstant Reg: 11@5@%@@ )gc acaaccacca

tac';égagaag agcctctccc act ctcct gg taaa WO 2011/ 136911PCT/ US2011/ 031829 - 48
89] Pr ot el tSegiieic e e FH TG t e T e 2EErGt Ao HEATT 9ChaT regetfléfte

(Heavy Chai neVayicablegRegicenaand hgGtcConstanitcRegi onyght22AQ2c(SEQ:-1 D NO

129) 1 I’T'gV\liE&l VcltI c\:/asgta%tgc G?g a%l ?%%g§<l:atvggt9$t%¥$$as agg@csch%{ ta@axmﬁ\é’gqup

61 gqgl ewi gm d B%yt nyn p gka tssstaym gl ssl tseds avyycarnys 5 121

gdywgqgt t | tl%s%l@f?f‘?ﬁ?%v‘yﬁlgéﬁﬁﬁ"& Beftris AVt APk pep- VIR IMTSGe Tt tESt

ssgvht f pav |2Q$dglg§ét;jE&S:a§Vz§gé@§Sid/&@ sefastemeahcpasst iy dkktdacprdcgekpr24d

Ci ckypevss f ppkpkd vl Kk

qpr?a(gqf nst #rgv%plgp?%gﬁ %\ﬂaﬁéﬁ e é %a\?\rég{aachg g%l%\é {ﬁs\é@%{g%g\rég th@%ca?ﬁ%

ti pppkeqma I@@kv%qgtté?ﬁqcttdﬁgﬁéa?%a\? évmﬁ@ﬁtﬁaéa?ﬁﬂ@ﬁ’?%laﬁﬂcﬁq&@§§/ff\?§/§%taf6821

| nvql(;snmeahgﬂtfatt%$V$&baeg&m|aﬁc§®lé1 stsfispgle [01Q0LbcIceteatetd Sequence

Encoding t Li ght ue K egi on

and ConstanftEzl eagalcgﬁ ITA iaa(g§E% tﬁ%ﬁ% %%%39% g%t aﬁé%ﬁggéygg{a? ?%%ag

gttggtgctg ét‘l@tftac,tﬁ@gﬁoﬂ ectegett'e eayeagtyaraamcasls gf‘tcﬁ‘ﬁ%agéfﬁa:aééﬁ%ﬁé‘éét cc

actgsccctg cot gigcagtecht ggrgatea ageeheeat @aécgg]acﬁﬁat t.geagata€tagt cagag

cattgtacat aat ggaa acacctattt agaa ac_181 c cagtc

t ccaaagctc %t%tglg Cctfggca aaccftttccttc (a:%ga%tg(%t ctaa%agftg(tgégﬁt%g%%gg %%gggttcag

t ggcagt gga tcagggacag atttcacact caagatcagc 301 agagt ggagg ctgaggatct

gggagtttat tattgctttc aaggttcata tgttccgtgg 20 361 acgttcggtg gaggcaccaa

gct ggaaat ¢ aaacgggctg atgctgcacc aactgtatcc 421 atcttcccac catccagtga

gcagttaaca tctggaggtg cctcagtcgt gtgcttcttg 481 aacaacttct accccagaga

cat caat gt c aagt ggaaga ttgatggcag tgaacgacaa 541 aatggtgtcc tgaacagttg

gact gat cag gacagcaaag acagcaccta cagcatgagc 601 agcaccctca cattgaccaa

ggacgagt at gaacgacata acagct at ac ct gt gaggcc 25661 actcacaaga catcaacttc

. . o o o o o o,




[0191] Protei n Sequence Defining the Full Length Light Chain Sequence (Kappa
Chai n Variabl e Regi on and Constant Region) of 22A02 (SEQ ID NO 131) 1

nkl pvr | | WORPIH1I3eHdsd vl nt gt plsl pvsl gdgasi scrssqgsi vh SAFAISYIISNFISID 61

| gkpggspkl liykvsnrfs gvpdrfsgsg sgtdftlkis rveaedl gvy ycfqgsyvpw 121
tfgggt kl ei kradaaptvs ifppsseqlt sg%ﬁsvvcfl nnfyprdi nv kwki dgserqgq 181

ngvi nswt dq dskdstysns stltltkdey erhhsytcea thktstspiv ksfnrnec VIM
20111136911PC TPUS201 V031829 - 49 - [0192] Nucl ei ¢ Acid Sequence Encodi ng

t he Ful jo1zengt PréteaSeqtiraie D ebainethe Eull Heayty 1GHai Chaifa¢cabhe Regpofhaind | gGlL

Constant Regi gn). of 24CC13 (SEQ I D NO Ség ] tcg ggctcagctt
gatgttctsla“t* Socct ":'fﬁiﬁ? . ~.£ t §@%§§§3§gftgg tg?aaECtg?t
gggaggctta g gaa ggt ccc aactctcc , cct . c attcac
tttcagtgac tat @% "dg g Hgguttcy %fﬁéﬁséc@vsfﬁfqagséaé‘gﬁ% Vi éé%rbtg’g
cgcaaccatt agt gakggisgpkytiacktacae @tpa@fais@cag@dil}gzascama@tdaavyagggmgam

caccatctcc %99%89@3&{969%%99?&@@ %tpggéq%t ggé’églfv&ﬂaaﬁwggnm@k%@gm
t gaggacaca gccat gtatt act gt gcaag a aat gattacgaggtgatt%%%cta

ct ggggccaa gicdEEatt ¢t CREaAgtere %tt éfa%rh“fét‘ﬁlt]é}&tjé CEETHAFEt gt ct a
tccactggcc cctggatctg ctgcccaaac taactccatg 481 gtgaccctgg gat gcct ggt
caagggctat ttccctgage cagt gacagt gacct ggaac 541 tct ggat ccc t gt ccagegg

jing cheeFit L 60th Hetot Ghs 3o

t gt gcacpd801 t c dbadit @ ctdcsxt 2¢Q) '
tgtcccclcc ageace ccggccag
cagcaccéﬁ@ﬂ% . i 72@'@&@%& c cttgcatatg
t acagt ccca gaagtat cat ct tcttcat cttccececca 781 aagcccaagg at gt cctcgac
catthct ct g act CCPaHYGot CACHtYtGE 1Yot adat 841> 4t ﬁg%caaaggq at’gatcccga
ggt ccagtt c agctaggtidqgot agatgattgt gyaggtgoact BQicaraget cagadicgeaacectey

ggaggagcag ticaacageacctidgeacte @t&fc‘%@&tgga@a&%%a%ct ﬁ@&%g@@aat geagLrgaa

ct ggct caat ggcaaggagt tcaaatgca caacagt ctttcc ctgcccccat
cgagaaaacc g?%ﬂ@é&%ﬁ&&%d&&&%b@&g g%@@&%agtéc?aTﬁéic??cﬁE% g gt gtc a8accattec

acctcccaag gagcagatggcecaaggai@a agtatagict gttkb4dcacectygorabgas traacagact t
cttegct gaa gacattact.g.logagtgaca gigg9aal89g.4201l, cagecagessds algaégatc%aa

gaacact cag cccat cat acacagatgg ctcttacttc 1261 gtctacagca ag ctcaat
gcagaagagc aactiyggH %@Céa@@aa&%aﬁe t11°@aLTgR LB I3FT It f‘?%@ 5?‘§c§§§gcct
gcacaaccac eat actgagatagageoctaice cmcthq;cchc@aactgagtaaa@:a[t@qtgg]aﬁmem
Sequence Def,;ning.the Eu h.Heavy. Ghai -2 nee Heavy sChaie
Vari abl e Re 4?gn&%n&%ﬁ%E A(Jég%g{%tr%t Real %n @ Cﬂi %e | D NO @1%3 %01
mf gl sl nfl vFVIGIEE e qtarésyggr %@@5@{% §t%%a§§?9t Fgat%ﬁ%WFa%q °61
ekr2@wat i sdggtcptyygetdnukgriddas carakamdcy bogreht ks edbcanyyc avevgprctad

dydgf dywgq 4 <Lt S & LY LW L8
sgsl ssgvht fgtf)gavclt égg% % %ggg%{%ﬁg S %2&%4\% ?%%gﬁ%sggi tftggc%lvt I;rzdc q241

gckpcei ct vp é%s"\?FF’F?)tﬁtRpW\‘iFf‘fatgla f‘?)WF?:WVHt?tstEG te\Fﬁ‘Fc%c\ﬁ/F%&\?équ%% 301
t aqt qpr eeq ﬁBStdtl’gSVcSa@:cbpittrﬁdqdwaﬂ gkehbkesnmnscaafpap ekttdoskikgrpkaaddsd
pavyti pppk agyCMd a a

vyskl nvgks %\?\g’;@lggt% ('S(J g% %Qﬁ] ﬁ{%\ég\%\ﬁgg g%%%%%%g%‘lﬁ% %%3 _2|_ US201
V033829 - 500! C[a@$9‘21‘]gl‘ilac?(§faéc%&,tltdc@é:&9%?ﬁetE‘?ﬂ%HF?‘P@ SERERAFT HCERYIHRTEi ght
Chai n Sequenece dKappacChajdtcMatdgablesRegiconaandaGonstantacRegiagn)tefc24C06
(SEQ 1D NG, %§4Qcccécaact ggé‘%% at 9a..99gt 1 LGl a6 Leacqtill . gacttel tgt fgetetogtt
t ccaggt acc 6 agat gt gaca tccagatgac ccagtctcca tcctccttat ct cc?ct ct
gggagaaaga %581 1ZFagtagt et ca2 AR gE yghe waftcaggazr artdqgtgat tCta(éi“’cqééﬁct g
gcttcagcag 1181 a&ﬁ@@@@gat @gaaciat taaxacgecbgai@ctacgeegeatcecactidaga
LLCy99l gt e gﬁ a@%aggscac%é%c%%g&akg@&t 6La0g L eaoatlatl, ClaLeanaal

cggcagcc dag atcitgcaga ctattactgt ctacaatatg atagttat ce

gt acacgttc 361 f@f@ag@?&@@g%a@@aﬁ@t §efroaat wadatyg gt dﬁf‘@‘bttgﬁt%&@ %‘é‘i?tcﬁf

atccatcttc 1301 Allscoaeccatceanghgagoagtiapacaietgga agotgeeteagatcgt gt gett
cttgaacaac 481 ttctacccca gagacatcaa tgtcaagtgg aagattgatg gcagt gaacg

acaaaat ggt 541 gtcctgaaca gttggactga tcaggacagc aaagacagca cctacagcat
gagoagegey P01 st Al 9R-LOaIARAA T ALIAAR0R A ARSARRN-AY RGC! B8
ggccact cac 661 @agacat taa cttcacctcat tgtcaagagc ttcaacagga atgagtgt 15

[ 0195] Phatiebls RegipueinddgGedonitant Rdpdorfiolf 112 AGH R EQ IDGHD: Hai n Sequence (Kappa
Chai n Variabl e Regi on and Constant Region) of 24C06 (SEQ ID NO 135) 1

nmdnr vpahvf gf Lldavspgivincdigrtgsyp sslsashgerryvslstrerasgesd gyt swnggrkarp

61 ggglewigmi dpsdvytnyn pkfkgkatlt vdtssstaym glssltseds avyycarnys




61 kpdgtikrli yaastldsgv pkrfsgsrsg sdysltigsl esedl adyyc | gydsypytf 20121
gogt kl ei kr adaaptvsif ppsseqltsg gasvvcflnn fyprdi nvkw ki dgserqng 181
vi nswt dciVO 2ROsB¢HAsst |tltkdeyer hnsytceath ktstspi vks PERAIS2E11{08BRS] For
conveni ence, Table 4 provides a concordance chart show ng the
correspondence bet ween t he fuIISIength sequences of the antibodies
di scussed in this Exanple with t hos& 25presented in the Sequence Listing.
Table 4 108 04D01 Heavy Variable + 1gGlL Constant-nucleic acid 109 04D01
Heavy Vari abte gyttt Convstarittoprotvel mpab20ag4bBOlt Kappecvarsrabkerwhsgsl
Const ant - nugéﬁis%g@q@eg 241104001 - Kappas Maki %v%cﬁva@op&@mdm ot gidrgdil2 09003
Fbavy Vari able + nst ant - nucl ej ¢ _aci é kd - qy dgar%%ble +

| g&b Cbnstéﬁ%CﬁFBF?WﬁS‘T&f@@ﬁﬁg'ﬁbﬁbéivﬁrféﬁv 5 qaﬁY hderei"c®decid wo
2011/ 136911 PCT /482811l 03829 rib IhadwTadied Ucr(vBomiLy) aplektlalﬁ 69DOIrKappa

Varigbl e + Gonstapt,

Const ant - nUC£eIC acl

10

15

20

25

30

35

1 lnvgksnwea gntftcsvlh eglhnhhtek slshspgk

[0182]

%%RQtﬁHkOsﬁégél1@&3@%e&¥%%v¥w@ﬁ%5§§§3 ﬁyk thggﬂd tdgsyfvysk

Nucleic Acid Sequence Encoding the Full Length Light Chain Sequence (Kappa

Chain Variable Region and Constant Region) of 12A07 (SEQ ID NO: 122)

61
121
181
241
301
361
421
481
541
601
661

[0183]

atgaagttgce
gttttgatga
tcttgtagat
ctgcagaaac
ggggtcccag
agagtggagg
acgttcggtyg
atcttcccac
aacaacttct
aatggtgtcc
agcaccctca

actcacaaga

ctgttaggcet
cccaaattcce
ctagtcagag
caggccagtce
acaggttcag
ctgaggatct
gaggcaccaa
catccagtga
accccagaga
tgaacagttg
cattgaccaa

catcaacttc

gttggtgctg
actctccctg
cattgtccat
tccaaagctce
tggcagtgga
gggagtttat
gctggaaatc
gcagttaaca
catcaatgtc
gactgatcag
ggacgagtat

acccattgtce

atgttctgga
cctgtcagte
agtaatggaa
ctgatctaca
tcagggacag
tactgctttce
aaacgggctg
tctggaggtg
aagtggaaga
gacagcaaag
gaacgacata

aagagcttca

ttcectgette
ttggagatca
acacctattt
aagtttccaa
atttcacact
aaggttcata
atgctgcacc
cctcagtcegt
ttgatggcag
acagcaccta
acagctatac

acaggaatga

cagcagtgat
agcctceccatce
agaatggtac
ccgattttet
caagatcagc
tgttcecgtgg
aactgtatcc
gtgcttcttg
tgaacgacaa
cagcatgagc
ctgtgaggcece
gtgt

Protein Sequence Defining the Full Length Light Chain Sequence (Kappa Chain

Variable Region and Constant Region) of 12A07 (SEQ ID NO: 123)

1
61
121
181

[0184]

mklpvrllvl mfwipasssd

lgkpgaspkl
tfgggtklei
ngvlnswtdg

livkvsnrfs
kradaaptvs

dskdstysms

vimtgiplsl
gvpdrfsgsg
ifppsseqglt
stltltkdey

pvslgdgasi
sgtdftlkis
sggasvvcil

erhnsytcea

scrssgsivh
rveaedlgvy
nnfyprdinv

thktstspiv

sngntylewy
ycfqgsyvpw
kwkidgserqg

ksfnrnec

Nucleic Acid Sequence Encoding the Full Length Heavy Chain Sequence (Heavy

Chain Variable Region and IgG1 Constant Region) of 18H02 (SEQ ID NO: 124)

1
61
121
181
241
301

atgggttggce
atccagttgg
tgcaagtctt
ggaagggctt
gatgacttca

cagatcaaca

tgtggaactt
tacagtctgg
ctgggtatac
taaagtggat
agggacggtt

acctcaaaaa

gctattcctyg
acctgaactg
cttcacaacc
gggctggata
tgccttectet

tgaggacacg

atggcagctyg
aagaagcctg
tatggaatga
aacacctact
ttggaatcct
gctacatatt

cccaaagtgce
gagaggcagt
gctgggtgaa
ctggagtgcc
ctgccagcecac

tctgtgcaag

ccaagcacag
caagatctcc
acaggctcca
aacatatgct

tgcctatttyg

agggagggat



11G01 Heavy Variable + 1gGl Constant-protein 118 11G01 Kappa Vari able +
Constant-nucleic acid 119 1101 Kappa Variable + Constant-protein 120 12A07
Heavy VarWapPa/1691gGl Constant-nucleic acid 121 12A07 HE&FUSWRIA03RE + | gGl
Constant-protein 122 12A07 Kappa Vari abl e + Constant-nucleic acid 123 12A07
Kappa Vari abl e + Constant-protein 1%4 18H02 Heavy Variable + 1gGlL

Const ant-nucl eic acid 125 18H02 Heavy Variable + IgGl Constant-protein 126
18H02 Kappa Vari abl e + Constant-nucleic acid 127 18H02 Kappa Vari able +
Const ant - pr ot @i Rol28c22A02cHeaeyt farck adbltes 1wdcg&loGanstianttascFeiatcaeiad 129

22A02 Heavy yar @@pela%aéqel aGl.Lonst %ItcpitQL:g' (ﬂ:g%g@c&%A@a?tclﬁ§@@;% Vaddaable +
Constant-nucleic acid 131 22A02 Kappa Vari a nst ant - £rote|n 132 24C0b6

Heavy Varlabf%L$C?ﬂ@ﬁt%%ﬁ§f5ﬁpaﬁ%cC%?%“ﬁ@?d“ﬁ§§tiaﬁﬁf¥%%§ VAT EOFE" S 1 gaL

Const ant - pr os <l

5

10

15

20

25

30

35

601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381

[0185]

Mmggaactctg
ctctacactc
acctgcaacg
gattgtggtt
cccccaaage
gtagacatca
gtgcacacag
agtgaacttc
aacagtgcag
aaggctccac
agtctgacct
aatgggcagc
tacttcgtct
acctgctctg
tctectggta

gatccctgte
tgagcagcetce
ttgcccecacce
gtaagccttg
ccaaggatgt
gcaaggatga
ctcagacgca
ccatcatgca
ctttececectge
aggtgtacac
gcatgataac
cagcggagaa
acagcaagct
tgttacatga

aatga

cagcggtgtg
agtgactgtc
ggccagcagce
catatgtaca
gctcaccatt
tcececgaggtce
accccgggag
ccaggactgg
cceecategag
cattccacct
agacttcttce
ctacaagaac
caatgtgcag
gggcctgcecac

cacaccttcc
cccteccagea
accaaggtgg
gtcccagaag
actctgactc
cagttcagct
gagcagttca
ctcaatggca
aaaaccatct
cccaaggage
cctgaagaca
actcagccca
aagagcaact

aaccaccata

cagctgtcect
cctggcececcag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagttcaa
ccaaaaccaa
agatggccaa
ttactgtgga
tcatggacac

gggaggcagyg
ctgagaagag

gcagtctgac
ccagaccgtce
tgtgcccagg
cttcatcttc
gtgtgttgtg
tgatgtggag
ccgctcecagte
atgcagggtc
aggcagaccg
ggataaagtc
gtggcagtgg
agatggctct
aaatactttc

cctetceccac

Protein Sequence Defining the Full Length Heavy Chain Sequence (Heavy Chain

Variable Region and IgG1 Constant Region) of 18H02 (SEQ ID NO: 125)

61
121
181
241
301
361
421

[0186]

mgwlwnllfl
gralkwmgwi
gygvawfayw
wnsgslssgv
dcgckpcict
vhtagtgpre
kapgvytipp
vivysklnvg

maaagsagaq
ntysgvptya
gggtlvtvsa
htfpavlgsd
vpevssviif
egfnstfrsv
pkegmakdkv

ksnweagntf

iglvgsgpel
ddfkgrfats
akttppsvyp
lytlsssvtv
ppkpkdvlti
selpimhgdw
sltcmitdff
tcsvlheglh

kkpgeavkis
lessastayl
lapgsaagtn
psstwpsgtv
tltpkvtcvy
lngketkecrv
peditvewgw

nhhtekslsh

ckssgytftt
ginnlknedt
smvtlgclvk
tcnvahpass
vdiskddpev
nsaafpapie
nggpaenykn
spgk

ygmswvkgap
atyfcargrd
gyfpepvtvt
tkvdkkivpr
qfswtvddve
ktisktkgrp

tgpimdtdgs

Nucleic Acid Sequence Encoding the Full Length Light Chain Sequence (Kappa

Chain Variable Region and Constant Region) of 18H02 (SEQ ID NO: 126)

61
121
181
241
301
361

atgttctcac
gaaacaactg
atcagatgca
ggggaacctc
cgattctccg
gaagatgttg

gggaccaagc

tagctcecttet
tgacccagtc
taaccagcac
ctaagctcct
gcagtggcta
cagattacta

tggaaataaa

cctcagtcett
tccagcatcce
tgatattgat
tatttcagaa
tggtacagat
ctgtttgcaa
acgggctgat

cttctectet
ctgtccatgg
gatgatatga
ggcaatactc
tttattttta
agtgataact

gctgcaccaa

gtgtctctga
ctataggaga
actggttcca
ttcgtectgg
caattgaaaa
tgccgtacac

ctgtatccat

ttctagggceca
taaagtcacc
gcagaagcca
agtcccatcc
catgctctcet
gttcggaggg

cttcccacca



134 24C06 Kappa Variable + Constant-nucleic acid 135 24C05 Kappa Variable +
Constant-protein Exanple 3 - Binding Affinities [0197] The bi ndi ng

af finiti ¥020H/BpHéti cs of the binding of nonocl onal anPCHAFREIOOBRDL, 5
09D03, 11G01, 12A07, 18H02, 22A02 and 24C05 to reconbi nant hurman ErbB3/ Fc
fusion protein (rhEr bB3- Fc) wer e rre%;ured by surface plasnon resonance
using a Biacore(r) T100 (Bi acore) strunent. [0198] Rabbit anti-nouse |gGs
(Bi acore, Cat. No. BR-1008-38) were imobilized on carboxynet hyl at ed
dextran CM4 s¥Ensoraxthips apBiacete,ts€atgtoNo. tBREIOGS- A chyaant mecttwpc

2011/ 13691:“:)@'-1/ Qgg%%é9§]t%g§tgtc§g qtg@%ltl:r@at(g@:a@@,%r @acgggﬁaaal\leggt%gc&@;oo 50)

using a standard coupli n%t grot ocol according to vendor' R nstructions. The
anal yses wer & péPTETTEY at>25C oUsiG PES® (T4 T rogen;” éa?canSaccfﬁfﬁﬁ 133)
cont ai ni ng 06@5%@@@@1@4 antaR209¢ Bicasorteac CatctaNouc t BRIEOOO-H4 Fcaagdmi ng
buf feer. 5[ 0199] It}gacac%w%gl%t\elgg €,:6aptdinedadatndividual flow cells at a

flowrate of 10 lal/mnute. Injection time was varied for each antibody to

yield a&H§7l betvveen 30 and 60 RU Buffer orJEhErbB;% Fc diluted in running
buf f er nj & u pthlvighf Chain peqience (RAPRH BBy
) D A N A Ry ] 1o 00 aecor
(T;h)elcf‘rllref ﬁgﬁ Wa1H %01731?@ L & regsf%rsat egﬁt‘r’]‘% B;ﬁ%“P%HQ?%&%%ODQ&tégél%%&mf%kplo m
BR- 1b03- 54) a@ﬂd IpPPIZ105¢ anaémgerpscgtsqswtdsﬁffee@l%waéwcﬂ FOWHAEE of 60

lal / m nute. The okhEr:RB34 B@pem&@ptgsahnwgéaﬂgefnﬁ&tyeﬂrdAaSk&ﬁa5sem&fh@®1 20
nM [ 0200] Ki t| c ra termne ng.the kipetig function of
t he BI Aeval ug i on \{%%éj P% éms( ﬁgc%r%efyevﬁhtnh ycfo %ﬁetre drence sﬂ%t raction.

Ki netic paraneters for each anti body,

ka (association rate constant),

(di ssoc[(da88bn mMaicteic At Sjupnarithck@ing elgukll benatiinHdaesObaiaSequenco fdeeamt )

at

20

25

30

35

1. 9E-05 2. 5E- 10 5

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321

wer e determ ned K| netl C vaI

atgggatgga
gtccaactgce
tgcaaggcett
ggacaaggcc
ccaaagttca
cagctcagca
ggggactact
tctgtctatce
tgcctggtceca
tccagcggtyg
tcagtgactg
ccggecagea
tgcatatgta
gtgctcacca
gatcccgagg
caaccccggg
caccaggact
gccececcateg
accattccac
acagacttct
aactacaaga

ctcaatgtgce
gagggcctgce

BE. 11 5 09D03

gctgtatcat
agcagcctgg
ctggctacac
ttgagtggat
agggtaaggc
gcctgacatce
ggggccaagg
cactggcceccce
agggctattt
tgcacacctt
tcecectecag
gcaccaaggt
cagtcccaga
ttactctgac
tccagttcag
aggagcagtt
ggctcaatgg
agaaaaccat
ctcccaagga
tceccectgaaga
acactcagcc
agaagagcaa

acaaccacca

tgtcctettyg
ggctgagcectg
cttcaccaac
cggaatgatt
cacattgact
tgaggactct
caccactctc
tggatctgcect
cccectgageca
cccagcetgtce
cacctggcecc
ggacaagaaa
agtatcatct
tcctaaggtce
ctggtttgta
caacagcact
caaggagttc
ctccaaaacc
gcagatggcec
cattactgtg
catcatggac

ctgggaggca
tactgagaag

gtatcaacag
gtgaggcctg
tactggatgc
gatccttctg
gtagacacat
gcggtcectatt
acagtctcct
gcccaaacta
gtgacagtga
ctgcagtctg
agccagaccg
attgtgccca
gtcttcatct
acgtgtgttg
gatgatgtgg
ttcecgetcag
aaatgcaggg
aaaggcagac
aaggataaag
gagtggcagt
acagatggct
ggaaatactt

agcctcectcecce

42 5 PBb090, 3

ctacaggtgt
ggacttcagt
actgggtaaa
atagttatac
cctccageac
actgtgcaag
cagccaaaac
actccatggt
cctggaactce
acctctacac
tcacctgcaa
gggattgtgg
tccececccaaa
tggtagacat
aggtgcacac
tcagtgaact
tcaacagtgce
cgaaggctcc
tcagtctgac
ggaatgggca
cttacttcgt
tcacctgcete

actctcctgg

on r hEr bB3- Fc
+04 9. 3E-05

ccactcccag
gaagttgtcc
gcagaggcct
taactacaat
agcctacatg
aaactactct
gacaccccca
gaccctggga
tggatccctyg
tctgagcage
cgttgcccac
ttgtaagcect
gcccaaggat
cagcaaggat
agctcagacg
tcccatcatg
agctttccect
acaggtgtac
ctgcatgata
gccagcggag
ctacagcaag
tgtgttacat

taaa



2. 7TE+05 3. 2E+04 2. 0E-05 1.2E-05 8.0E-11 5.5E-11 3 1101 2. 7E+05 9. 2E+04
2. 2E-05 9.6E-06 9. 1E-11 5.5E-11 4 12A07 6. 2E+05 8. 1E+04 1.9E-04 1. 0E-04
3. 0E- 10 WHROMQI3118HO2 2. 8E+05 3. 1E+04 2. 5E- 05 8. 8E- 06 POTAB2011/03182¢E- 11 4
22A02 7. OE+05
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15

20

25
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[0189]

- 48 -

Protein Sequence Defining the Full Length Heavy Chain Sequence (Heavy Chain

Variable Region and IgG1 Constant Region) of 22A02 (SEQ ID NO: 129)

61
121
181
241
301
361
421

[0190]

mgwsciivll
ggglewigmi
gdywgggttl
ssgvhtfpav
cictvpevss
gpreegfnst
tipppkegma

Invgksnwea

vstatgvhsg
dpsdsytnyn
tvssakttpp
lgsdlytlss
viifppkpkd
frsvselpim
kdkvsltcmi
gntftcsvlh

vglggpgael
pkfkgkatlt
svyplapgsa
svtvpsstwp
vititltpkv
hgdwlngkef
tdffpeditv
eglhnhhtek

vrpgtsvkls
vdtssstaym
agtnsmvtlg
sgtvtcnvah
tcvvvdiskd
kcrvnsaatp
ewgwnggpae

slshspgk

ckasgytftn
glssltseds
clvkgyfpep
passtkvdkk
dpevgfswiv
apiektiskt

nykntgpimd

ywmhwvkgrp
avyycarnys
vtvtwnsgsl
ivprdcgckp
ddvevhtagt
kgrpkapgvy
tdgsyfvysk

Nucleic Acid Sequence Encoding the Full Length Light Chain Sequence (Kappa

Chain Variable Region and Constant Region) of 22A02 (SEQ ID NO: 130)

61
121
181
241
301
361
421
481
541
601
661

[0191]

atgaagttgce
gttttgatga
tcttgcagat
ctgcagaaac
ggggtcccag
agagtggagg
acgttcggtyg
atcttcccac
aacaacttct
aatggtgtcc
agcaccctca

actcacaaga

ctgttaggcet
cccaaactcce
ctagtcagag
caggccagtce
acaggttcag
ctgaggatct
gaggcaccaa
catccagtga
accccagaga
tgaacagttg
cattgaccaa

catcaacttc

gttggtgctg
actctccctg
cattgtacat
tccaaagctce
tggcagtgga
gggagtttat
gctggaaatc
gcagttaaca
catcaatgtc
gactgatcag
ggacgagtat

acccattgtce

atgttctgga
cctgtcagtce
agtaatggaa
ctgatctaca
tcagggacag
tattgctttce
aaacgggcectg
tctggaggtg
aagtggaaga
gacagcaaag
gaacgacata

aagagcttca

ttcectgette
ttggagatca
acacctattt
aagtttccaa
atttcacact
aaggttcata
atgctgcacc
cctcagtcegt
ttgatggcag
acagcaccta
acagctatac

acaggaatga

cagcagtgat
agcctccatce
agaatggtac
ccgattttet
caagatcagc
tgttcecgtgg
aactgtatcc
gtgcttcttg
tgaacgacaa
cagcatgagc
ctgtgaggcece
gtgt

Protein Sequence Defining the Full Length Light Chain Sequence (Kappa Chain

Variable Region and Constant Region) of 22A02 (SEQ ID NO: 131)

61
121
181

mklpvrllvl
lgkpgaspkl
tfgggtklei

ngvlnswtdg

mfwipasssd
livkvsnrfs
kradaaptvs

dskdstysms

vimtgtplsl
gvpdrfsgsg
ifppsseqglt
stltltkdey

pvslgdgasi
sgtdftlkis
sggasvvcfl

erhnsytcea

scrssgsivh
rveaedlgvy
nnfyprdinv
thktstspiv

sngntylewy
yciggsyvpw
kwkidgserg

ksfnrnec



8. 1E+04 2.2E-04 1.4E-04 3.2E-10 2.4E-10 3 24CO5 1.5E+06 2. 0E+05 9. 2E- 06
3.0E-06 6.5E-12 2.8E-12 4 WD 2011/136911PCT/US2011/031829 - 53 - [0201] The
data i n TWPI28115368HApnst rate that the anti bodi es bi nd r hBEHRBS2411081839 KD of
about 350 pMor less, 250 pMor |ess, 200 pMor less, 150 pMor less, 100
pMor |less, 50 pMor less, or 10 p $r | ess. Exanple 4- Neutralization
Activity 5[0202] I n this exanple, k¢’ anti bodi es produced in Exanple 1 were
tested for ability to inhibit rhErbBS bi ndi ng to NRGL- 131 and NRGL-al. The
ant i bodjoag2per eucksé adidBeqateetineotiagiteifdihbspenHeayEChdin Ssgaycd dieavy

inhibiti Oof hEr bBS bi ndl n 1t 0 NRGl 131 AD / gﬁgﬁﬁqz@%dﬂ]ng :’12: ngf

pl at es A ;

0.51Jg/ nmL rhErbBS/ Fc (R&D sy stem; Cat : 348 RB) in PBS 10él nvi trogen,
Cat. No. 14040-2E3%)°*f 67 %&é?arﬁcéﬁtg%?tﬁ“ét\h TH A6 ST tAtI6RI TRE*DI%AERS t hen
wer e vvashed 81 totpesyonby hbBBS+3oi %Wdbaeen2 §Siegnacte5928)ctanct bharkedcwi t h
ig?él%lo 80) ?Stgggéa%]cglc r&qé!ﬁ‘J%%A ‘&t%%gétg%r @aéglctgtgﬁc'c%%tcg%gagwccq

hour af room tenperature. After washing t%l ates 3
times with PBSI225293§FC of9P A 94Rt FHGAT T mﬁ%ﬁ%@f%ﬁe%a%&a%c tCBa(f &°pt at es
f or anot her 2houfcaitoteomdzenperat trceawttds agicbatdwnccddoggardk NRGI=aQttd 5( R&D
Systens, Ca yNes c d A 34
bo: ggaoégélg%t_ %g{afﬁ Soadde géc%tgbgttwgugscg@g 4 he g@e%)BS nd

concentratlon es were washed three tines with

i nCLMJateci\Nﬁ?¥1%25t%%ﬂaC%fg?EtF%ﬁﬁtﬁL?W?géﬁ?ﬁﬁil%ﬁ%ﬁicéﬁﬁq boHiPoagE ASteITARh

NRGIG 131( R&E: s ystedsccCatat cNpr BAFSZEy c preei ocupat ed bForcceneahoasctwichhg

SULTO TAG Strep 0, ( - l e el Yocc c c 29ne hour
at room ten%é?é}%tg%/%éyt hgggg?t%%?o% @%ﬁ&%\é g%ces%gen%%ga%%dé%%%@tl nmes
with PBS, and! @q%qqcceft@ffxcwe“@a ‘EﬁPPfF%?aC(CNE%C(fCS%%WetEf%gGG%Cr y I EHt 2 No.
RO2TC- 1) WaSOB.@d:@dt(ja@ceaﬁﬁcm@ddacbﬁfﬂ@bécﬁd&&a@a&bé@d/\l@ﬁ@gcaa@icyZ@dc&]ﬁt@_c

Sector(r) Inm 2400 (Me o Ler A u
interaction o aﬁlz_:{%itqufi aC%gquclfr 88%6%\/%9? %hig%)gl g%ﬁb Qgﬂ%tlgt%%%gglg%&%t
12ADY, 18H0221 ZZADZ-aAE 24CEBE-A(CF *@casA;ccaTﬁ%aqtﬁf@%ewwtﬁt NREASCESE wi t h

rhErbB3 was 725 epbanced LytantdabocytQ9003, abitdcthols asaweblgasobystante body
1101 (FIG 0204 e ri ne I es for
(FIG ;6B), L L hc aguccgl n%&%%a?%gnggg rbB3 %anéggg%o @Qgt%@_gy

neutralization o or the anti ies
04D01, 12A0701 mmgt,cazgwaawc%wav@@et%%aéa%ﬂ SH a5t é‘%%ﬁﬁ?ﬁ?‘i‘ zed in
Tabl e 6.

961 cttcccatca tgcaccagga ctggctcaat ggcaaggagt tcaaatgcag ggtcaacagt

20 1021
1081
1141
1201
1261
1321

1381

25

[0193]

gcagctttcce
ccacaggtgt
acctgcatga
cagccagegg
gtctacagca
tctgtgttac

ggtaaa

ctgcccccecat
acaccattcc
taacagactt
agaactacaa
agctcaatgt
atgagggcecct

cgagaaaacc
acctcccaag
cttcecctgaa
gaacactcag
gcagaagagc

gcacaaccac

atctccaaaa
gagcagatgg
gacattactg
cccatcatgg

aactgggagqg

catactgaga

ccaaaggcag
ccaaggataa
tggagtggca
acacagatgg
caggaaatac

agagcctctce

accgaaggcet
agtcagtctg
gtggaatggg
ctcttacttc
tttcacctge

ccactctect

Protein Sequence Defining the Full Length Heavy Chain Sequence (Heavy Chain

Variable Region and IgG1 Constant Region) of 24C05 (SEQ ID NO: 133)

30 1
61

121

181

241

35 301
361

421

mnfglslmfl
ekrlewvati
dydgfdywgqg
sgslssgvht
gckpcictvp
tagtgpreeq
pavytipppk
vysklnvgks

vlvlkgvqgce
sdggtytyyp
gttltvssak
fpavlgsdly
evssviifpp
fnstfrsvse
egmakdkvsl

nweagntftc

valvesgggl
dnvkgrftis
ttppsvypla
tlsssvtvps
kpkdvltitl
lpimhgdwln
tcmitdffpe
svlheglhnh

vkpggslkls
rdnaknnlyl
pgsaagtnsm
stwpsgtvtc
tpkvtevvvd
gkefkcrvns
ditvewgwng

htekslshsp

caasgftfsd
agmshlksedt
vtlgclvkgy
nvahpasstk
iskddpevgt
aafpapiekt
gpaenykntqg
gk

yamswvrgtp
amyycarewg
fpepvtvtwn
vdkkivprdc
swivddvevh
isktkgrpka
pimdtdgsyE



WO 2011/ 136911PCT/ US2011/ 031829 - 54 - Table 6 [0205] The results show t hat
anti bodi es 04D01, 12A07, 18H02, 22A02, and 24C(b efficiently

neut r al i 2860 2NRABSYV1 bi nding to rhErbB3. Anti bodi es 09D0BCAAB211OBB2Enhanced
5 hNRGL- 31 binding to hErbB3. [0206] The anti bodies were tested by ECL assay
for inhibition of hErbB3 binding tosé he second ErbB3 |igand, NRGl-al. To
assay inhibition of binding of NRGl-al to rhErbB3, the same nethod used for
NRG1- 01 was used, except for the fol I ovvi ng changes: concentrations of

pl at ed [ﬂlﬁupBBII\Emle(icR&adf&haerRB)Erﬁndingfthd Thudbiheh gNRGieha Ch{ i e uancSK apptai f i c,

A AN R IR A e N N N

i nterac A

22A02, and 24CCB | gd@ , and was enhanced by anti body 09D03 (FI G g) Exanpl e
5- Bi ndi ng to" BrBBI e " T I FO208 P thi $9EXanH e ot e @t 6ot &8cc
produced in Exagptechcwereat@stedcdagrcbicadiagctotdthetddtdimenbzatazene domai n
(dOI"@I n 2) QEI @EEQ&%tE’Q‘%ttQ@ fqg gag%t:a&%r b?@ca@%%&ta%%aegﬂ@%ct%%hgé on

210-327) was cloned | ace of domain am no acid €05| tion
AA220- 338) 1?htaéaf??@af€%lqaa%ﬁgtﬁﬁ WF?t?aéCEebT‘i?rccg@FﬁeCﬁWngacdﬁngfqﬁg

Her 2/ 3d2 was:tlenethaoht ocqpbenidab. Sogndtpackagedtdnt transcent cbeamstecti on
of 293T cells, 'gagQCt%asﬁlggtcwc%e% fea@gaéézft %JC%E’QX\%YIM&&Q%&&“ &géacéupport

Ki t (Inwtrog | s were infected t he
lentivirus 8Xprassirgor HEper ZEsde Ry b i ﬁs?f&taé%tg ThE B hd ﬁ@CﬁtCFh%
ant16 Er bB3 hybrdcdoss csuppiypat it sadcatHerd/ 32 cner® testrdcon ctheseaac

engi neered CHO %gui 09% %r%gcamcg@ sul-£9sLagged anli; BDUSE. 4 lateggaa%gt Dat a

on t he binding I doma supernatants to the chineric protein

Her 2/ 3d2 exéﬁe%édtﬁ‘ﬁlcﬁ t@t@%?qtgéuﬁ“faé@eca@fc EHG2ERTISs Car¥F s ammarF 8¢ Fn FI G
WO 2011/ 1369&11%@&&52@3.%&3@&%51 gEhgaadya dheseasesutistshowotbatctcac

ant i bodi es 3.an r @%g 0.0l ,AA210-327. Exanpl e
6- Anti-Pr Ol@? erative. ?t)ﬁjtv%c;&?o’t?%ﬁ%%lgg gxar?p e deg%:rgitges a
chatacterization of the antibodies produced in Exanple 1 5for their ability

to inhibit NRGL-131 dependent proliferation of cells Ant| bodi es .re
tested [(H‘ 5]1 fi “-f-‘é- _‘,,“< 23 JA1E SEQIL, (| - APDY 1> and
ErbB3 andhile RAGiAYABE NQEM tof%@@sefsmhbmns%b nat ural |y express

both He esponse to NRGL-01 stinulation.

[0210] BaF/ 3 cel s, were-i ndeef ed by 4 LivdLuses vengi-nees ed to,.e%press
human Her 2 or 1(()jhu¥n\%‘rn1 E%gBl3 ﬂggtec(%e E%S%rs \/\/é—jrsegse | ect ed %thqil as%&l@m din

(15 lug/ mL; PhViPPFbgen! Catt Mgy RFE66)°%and S hd? i qast- o8y oniEsS e

i sok@t ed andzt esperidier @xppessitoppotabotthgreceptor Syrien2bERBB3sexpe essi ng
cl ones vere, @P'\%%ﬂ% slﬁhs(‘tgér&s%ﬁ;elw{@igg Bl astjcbaiih 80l CLkOnWhad [80%
RPM Medium 1640 (d 5\[093 10% fetal bovine serum

(A BCO Cat. No. 10438-026 ) and 10% WEHI ceII condi tioned nedia {90%

| SCOVE' dified Dulb 15 Medj u ) t. No.12440053 10%
fotal bHUH Leéqeﬁﬁp%ene%(éf ekt T RB 1050 380 Cagwlfwg%@tﬁm{sﬂ)@@
Cat . Nop&rRaPafddhu len'gtlpseagg&em {iB LRI ARNNed (h VY EXA88B witkdhoseNO.

21985- 023)}] To scréen for antagonistic ErbB3 antibodies, cells were

ri n3ed wiesént@B®, thafdqugnosihisiing.t he absence of bl asticidin and VEH
conditioned nedia. Assays were conducted in a 96-well plate (5,000
cells/well) in the presence of NRGL- I3ibl400 20ng/ m ) and vari ous
concentrations of antibodies (0.018-5000 ng/m in 100 'al final volune).

MIT (3-(4,5- assays
wer e conduct & JRGE- 0 Afie of the
dose- dependent i nh@&)l tig 194@01&@@13! Uﬂﬂdépéﬂd@ntc%lé‘lam—pﬁ‘éﬁ 1:1f5@?1étl on | of

| Er bB3- BgH3 nicim| Y hu i uuu )
gglrﬁhlElrol '[B?OE dat ay%% :Pﬁg’?lld{eeﬁe}ﬁgg ﬁﬁgqugr% tagaF??t%Ielbilu;Ni”nle” He s

proliferatiorn wthig 04D01 Kappa Variable + Constant—nucleic acid
111 04D01 Kappa Variable + Constant—protein
112 09D03 Heavy Variable + IgG2b Constant—nucleic acid
113 09D03 Heavy Variable + IgG2b Constant—protein

114 09D03 Kappa Variable + Constant—nucleic acid




nonocl onal

anti bodies (i.
24CCb) are sunmarized in Table 7.

e., 04D01, 09D03, 11G01, 12A07,

18H02, 22A02 and
WO 2011/ 136911PCT/ US2011/ 031829 -

56 -

Tabl e 7 [WOR2I1TKEY1Aesults in Table 7 show that anti bodi ETABZN1/0333D03,
22A02 and 24CO6 strongly inhibited NRGL-01-induced

11301, 12A07,

proliferation of BaF/ 3 cells expres

(ATCC, Cat.

18HO02,

No. HTB-22) were nainté?%’
pl ated at 5,000 cells/well

ing 5 Her2/ErbB3.

ina 96-well plate. Cells were starved

[0213] MCF7 cells
ed as recommended by ATCC. Cells were

over ni ght

in the absence of serum The foll chablg4@@ynt. NRGL- 131 (40 ng/ m ) and vari ous

concentrations of antibodies (12.8

/[ mL-2014ml in 100 !'al final

were added t @
10D net hyl t hi

conduct ed t hy

dose- dependerpt
cells by nuriln

dat a of NRGL-
09D03, 11@01,

WD 2011/ 13691

denonstrate th
24C06 st rongl

5[ 0216] The an
ability to irn

Br east cancer

Her 2- speci fi @
HTB- 30) were

5,000 cell s/
ant i bodi es bt
(3-(4, 5-Di net

conduct ed af tfe

cell prolifer

hyl t Hida

is shown in F

09003, 11101,

G
12A07,

ne
181H0

Vafilde + Cor3RAW _hiaticapiyl bodi es

ﬁ@yﬁag 4
5" and 24C06 inhibited proliferati

SKBR- 3 15cel |

S.

1 hﬂﬂ Lol

EKEhpIe

exanpl e descrp
1 for their 4§

lbl|l}%$

\.IIIMI

to i

IUUU ull

GEYENRNA R T eV AAR A e

and t he downsg
anti bodi es wg

reapg

re al so

I Nas
t e

’92# He@%i’@ﬁaﬁl@@-qgﬁfq dRktaht SprofGh | vat i on,
sted for their 20ability to |n ibit steady

phosphoryl at i

on of3(Er bB]

3 2aA02 Kappa Naeatgondrnsahi-yngrlewiang cel | s.

2011/ 136911PCGH US%)lll/ 033829

5Q
22 AD2 Kappa Variable + Constant—protein

132 24C05 Heavy Variable + IgG1 Constant—nucleic acid
133 24C05 Heavy Variable + IgG1 Constant—protein

134 24C05 Kappa Variable + Constant—nucleic acid

135 24C05 Kappa Variable + Constant—protein

Example 3 — Binding Affinities

[0197]

vol une)

er e
ee db&% p0>09$@&194ma amﬂﬁ¢aﬂkmﬁamrempﬁpmn exanple of the
||| UILI I IUIIIEI I1 UI |VCF7
IR IR 41TE T e G e O e T R A IR O
dﬁ@ende 1&1@@1—&5 Vafdtdd HeGaloatamtfrotent | bodi es| 04D01,
12A07, 15[18H02 A02 and 24CCH are summarized in Table 8.
1PCT]!1L88201L/1¢)@QBEQPPa Bmablqamoeﬂs@n'ﬁem@pcrﬁ@dr esults |(n Table 8
b6 18H02—22A02, and
y Inﬁlgbl ted 1MWP4X%%I@%+§O&F%P Olt%lll] of MCF7 cells.
1T DOES P QONGB Hehiy ﬁéﬁmémg(}woﬂs@ﬁtsond&@& gefdfor their
hibit proliferationof ErbB3 expressing human cancer|cells.
celﬂﬁ,SKBRJZAGWékepreB@ﬂ%bﬂQGéﬁ@naﬁ@FsEﬁgmn|ve to
Hhihtery—antibodies 102174 SKBR-3——<cet1s FEE, No.
mai 124 ned égAngéﬂﬁ%ﬂa%aﬂ%?(ﬂnﬁ%@ﬁfnﬁg?f§m§ere plath at
el 173 a 9b19R0HY KRpad ?aﬁ%l& m@d?lrsﬁﬁﬁﬂﬁl%t@ﬁ 514nl of 1
It w thout é¢xogenous NRGIL-p
zoI

2 SIyIQZ HZaﬁy Vdmpiﬂe mﬂg@éﬂmz@h%mdtbﬁn@ mld e) assays were

i on of

A Ftant*ﬁ‘i?ﬁeé% Er bBS ant i bodi es

4D01,

on  of
ISHOIﬁhpplvanmﬂ@#(Hnmmst%pumne|gnal|ng [0219] Thi s
n Exanpl e

of ErbB3
These
state
WO

The binding affinities and kinetics of the binding of monoclonal antibodies 04DO01,

09D03, 11G01, 12A07, 18H02, 22A02 and 24C05 to recombinant human ErbB3/Fc fusion

protein (rhErbB3-Fc) were measured by surface plasmon resonance using a Biacore® T100

(Biacore) instrument.

[0198]

Rabbit anti-mouse IgGs (Biacore, Cat. No. BR-1008-38) were immobilized on

carboxymethylated dextran CM4 sensor chips (Biacore, Cat. No. BR-1005-34) by amine



[ 0220] Breast cancer cells SKBR-3 and MCF7 and prostate cancer cells DU145
were mai ntai ned as recommended by ATCC. Cells were starved overnight in 0%
FBS, tred¥0Q0f1gi36Pme hour with 514ml of anti body fol | owBETRIP2NRGILIZY
stinmulation. Lysates were either analyzed by ELI SA with the Phospho-ErbB3
kit fromR& Systens (Cat. No DYC17§2[9) or 5 wth the Phospho- Akt ELI SA kit
fromCell Signaling (Cat. No 7143) 0221] An exanpl e of the inhibition of

t he NRG1-01 i nduced phosphorylation of ErbB3 in SKBR-3 cells by murine

ant i - huraupliks b3\ @R, iIdaa e BR-$00RHMWsing HtdadadPcoupling pesedol scdondifg @ 12

dermnstrat ed that antibodi es 04D01, 09D03, 1 1, 12 18H02, 22A02 and
24006 | HHIIBT ¢ ditraetiqnsa e spply s W%Peﬁfgi%glﬁ%?%& PYRe ﬁggé}ndé?geﬁdé?ﬁgoby
NRGL- 01 £00 e ARDC A thsRurmmm h@Rin@fngt he
NRGL- 1311461031 c&&ﬁﬁgﬁé%o%@%l?ﬁ%f R N R g t():el I's by murine
ant i - hubetferEr bB3 anti bodies is shown in FIG 13A and FIG 13B,

respectively. The results in FIG 13A and 13B denonstrated that anti bodies
04D0GL, [IHDDIS IheRbtibdAAOVere LpKIRA i2 2RAdad dloR4€T6 at afioki hedfdo pllma'suteBO%
of the phosphorylation of Akt in response to th 1

DUL45 cgw%lon ilg[eofz%a‘]a‘ﬁﬁé forg3gl prtjbogy t9 wigldyHy Rugh 5@@6&%8 aﬁ%gf’gi} P%I\ﬁ%‘lr:ﬂﬂrbl t
the st eﬂ@%gc%ﬂ SRR qu;dffé? wik @ljePle Eérﬁﬁﬁy%@gr A@Tferbﬁl:e%uﬁﬁ@ea(%t) cancer
cell line a pancreatic caAcer cell Ti1ne were tested by

t r eat i ngntttodg ea;&mpdhard tihalattyveg;mdwm@nulaidystobottesmé f¢rdi@0 seepngds es@hce of

anti bodi es.at 5 .0224] West er n. bl ot ana of the riments
dennst kLR pES %{?ﬁof”& ay 8]%31564‘86?10“2‘8@9{ %ﬁ@fec%ﬁi\oiﬁe R Wa52A02
and) @4CRn ir h@a&@dmﬁh@vo%(ﬁ?ééﬁn@stlﬁ @uérﬁaﬂo &M GWHCY Ipad 1 Or@m@ﬁe ki and
ErbB3 in both SKBR-3 and BxPC3 cel npl e I nhi bition

NRGL- 13G1ychrud® d.SEEERoph 65p M. ﬁRaﬂ@%S{)@zQ@ﬁ 2101(313§01‘éx§ﬁ9p1\1§ BRhlé)Oérﬁﬁ))oanu es

produced i n their i 1
dependeﬁpogﬁg@pﬁbﬁlﬁl%n' (')[i1 é&ng%rctcﬁlelc%l&rgﬁ?%%a %éﬁeéfeéfi \)Q%Iqbi%tsiiﬁ{g%gg

NCl / ADRpIRES. NCI / ADR- RES cell's (DTP/ DCTD NCI tunor repository) were starved
overnight in 0% FBS, pre-treated wth antibody (51ug/m) for one hour

foll Owe[i)me NR@in8dc an@tgfsr(lle)re AbdeMHindd LARg HR'KidRIcTuRtHoRDL tHBIAevaluation
phosphor yl a i on of on tyrosine 1068 was anal yzed by Western blot. The
resid t ssaffwarh (Blaeo«p)ewuhémlbld esforenca sbtractidratKiastid prognetsrsganerch apalpply, ka

QL 0 ALY A200%, WA ZARCR LI e RO L oP! EOR

2011/13 6&%6&8%&5&%%&3& 8Rhetic §8lues &Ex@dBRARO0Olonallankibédiéd @nrh®ibBIFe anduced
ErbB3 phosphoryl ation [0226]In this exanple, the antibodies produced in
Exanpl eﬁﬁﬁﬂ?ﬁéum@@ﬂé‘%ﬂmd?abﬁfel r ability to inhibit EGF dependent

phosphoryl ati on of ErbB3 in the EGFR overexpressing, epidernoid cancer cell
line A431. A431 cells (ATCC, Cat. No laRle3555) were starved overnight in 0%
5 FBS, pre-treated with anti body (514nl) for one hour_ foll owe

descri b83Da3 char agtess zats,izEnomf tiﬂ@E amt | bodE®s pre.@aaed |r55lEx1arrp

) 2 A EF : §
t heir abititytloinhibit—the formation—ofthe Her2HErbB3—dinrer

to NRGLI1GR! | n |SRER:® cel92E+08y badPE-8anEef-6E0F| 4 SRERI3 |weriE St ar ved‘

overni (W’ 0 , L TE of MO BELR 31 f ant jbedy| T ol owed
by NRGL-1 [i stinu EFT%% ( d%g'q%rr .Pg%o%i 1)?\91 t\s)sat %%% 9 2'4E%d ;
i Munopr8HODI t at edeved h antd.oklel 2o snbs bpdy sEB&D Systselms Garte-1 1N, BAF1129)

and analyzed by \Western blot—with “C! Y€ onal—antH—ErbB3ranti buuy \qallLa

Cruz, £32A0RE 5C285)5 [ B2E8PAhe 2EEQFt 5 OPEQR] < &x6el0i memi4Edéhonst réat ed

that a 3 0 I ZA0 HJ2 o). @

i nhi bit%@ﬁiﬁm- L3P o R e 21 B B dt mePE L5y mP it 6 SR ol 1% 20
Exappl e 11 - Inhibition of BxPC3 tunor xenograft growh [0229] The ability
of nurine nonocl onal anti bodies produced in Exanple 1 to inhibit tunor
growh was tested in a pancreatic BxPC3 xenograft nodel. Human pancreatic
BxPC3 cells were grown in culture in 37C in an at nosphere contai ning 5%
CX2, using RWPI nedium containing 10% fetal bovine serum BxPC3 cells were
i nocul at ed subcutaneously into the flank
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25 of 8-week old female CB. 17 SCID mce (Taconic Labs) with 10 x 106 cells
per nouse in 50% matrigel (BD Biosciences, Cat No. 356237). Tunor

measur eneNMOL0EB3e91 aken twi ce weekly using vernier cali BETAS200348182% 0l une
was cal cul ated using the fornula: width x width x length /2. Wen tunors
reached approximately 200 mmB, the pjce were random zed into 9 groups of 10
m ce each. One group received PBS and anot her received human | gG control 30
(hulgG . Each of the other eight groups received one of the anti body,

04D01, @2DPB, 18E@Ata it T&DIE,5 Ebisirat? 2450 Zhe oitibadAOFnd AhErbB3twiktodKesfwer e

dosed at 20 ny/ kg body weight, twice WO 2011/136911P 11/031829 - 60

- per wehaut 3%3]@ rlesspeyd R r?égﬁss’i%ﬂ%é’é\gioblr?s?’é%()@%@W?ﬂ%ﬁﬁoéﬁ%ﬁgﬁmd

nmouse bﬁ@gss\{\/@} ﬂf‘%ﬁ[dﬁés‘%. recorded tw ce per week. Tunor growth inhibition
y

was analyzed using ANOVA and is expressed as percent inhibition conpared to

t he PBSEgg@hk%{r_a{eggr%ﬁL%W@ﬁws in FIG 14 show that antibody 24C06

inhibite rrowm 5this nodel (p<0.001). Antibodies 04D01,

18HO @01 al.so inhihited.t h.in thi del 649 % d
19082 o0 0 5 Rl I St R SOk g Ol SRR ef P 474 e
| east aghivii h¥rbB3 BindinB@ANRADB 1 LDONREA 100 ThedHitiBblie O Weranbitt&b@nt i body

09D03 gave 60% tunmor growth inhibition in this nodel. Exanple 12-
Hurani zelestershemilppminese@naERhr askydios 1hitgaon e Bd dindire WINRGAHEHi zed and

Chi neri h-oEr i i Thi N e
R e s S S

char act egataakitlo B0 Qf of M6 A UILEDS 3HenRIS 2 egbtand, idaadNeS43-RB) ihiBsni zed anti -
Er bB3 anti bodi es. were desi gned using t he SUPERHUMANI ZATI%I’&] met hod Q_Ar ana
Thetpellpyisogen £at- gy 1#%91333)\@1\(9@@1%‘1 at 4G HaE) et B RBERHEN §yers e
CDR graft.| - ' teaf PRI Of i dues
wer e chgvhégﬂe%g 3St gnﬁfﬂﬁgByggﬁgﬁgg)&%égf%&gﬁsgﬁngﬁ %g{%gt‘%ﬁNgs. 5, 5??%01;

5, 693, 76dntaibing%3, B62, (Sbra584¢e 0.8f;Scint&0 C37 WNo. APoXY 058D Yor MP hburtdteo@rcept i on

of heavy chain 1, the Kaba definjti re.used for .. rafting
ont o hu%ﬁ??efqt‘gﬁﬁcﬁ?eﬁ&agﬂn% gﬁtﬂﬁﬁﬁﬁ P G 1%&3&33\3@ Ogﬂ'@taﬁggocg'eqlﬁrrﬁ)}i%fl?gﬁge wer e
used forqddiab tHeNHatBERY Y¥nSthBhout RErodRSEAPEM RS WA a8fhiEhbnS QQQQMRG%
converted to 20 codon-optim zed DNA sequences and synt hesi zed by . 0,

| ncl5 t o(R&DPISyden(si Gat, Ne. BI-HBa AP orwasrddded to-haaiellp ak the finplcqoneentegfipe of Kozak

, ' t ihal s | . . i i-abl
" eor on. Onanat orr RRCitRa kI Bars e ARG oR PRSERE TuosATE G MBI 0
restri CL%/%L BiotifylaRd Ahtib&algadhst A NREN L FRR KT 3Vt @af) NoBRFSH Hv3- 11

Heavy 1@ was hutated using overlap extension PCR to enhance
hurmani z ateirgnbated §arlone hgui with RFLIRPASCSteiBavidip (Mespngode PasppyeryhaitnNpgd . A

human | ersion of the Sh24C06 Hv3-11 N625 heavy .chajn was, al

constr uErc”ééﬁ'@og%%‘]‘#‘hoé“&ﬁﬂoﬁtﬁﬁﬂﬁﬁmélﬁ? %%‘(fgggé %{}.ﬁIzh l}zrlrtﬁsn#hflé eé%‘é%s?h |dr‘?’g to
t hex SUPEREVMNIRBRT la6NT 50 Eﬁéfﬂgd readuffes Vi oeStaleanistdveryd iCat. s IRPIATED) wdst h
the prefix "Sh" before the antibody chain nane. The anti-ErbB3 anti body
chai ns hddearp 2ech wsll beferechRpBEEs great enahyzeAonforretart Fnpges R4 tMesoordle as

describ her el designated with the prefix "Hu" before the anti body
chain n?qrrsé:.wér\’/'\b{hﬁ@;f%ﬂt?,wllpdl US2011/ 031829 - 61 - [0233] Chimeric (nurine
[ ] (

vari abl i on,and human apt reqi 24 .heavy (.human ]ﬁﬁl) and

i ght (ﬁ‘lﬁ?& Ka a}?teﬁar?&P‘HQ{:&&ﬁel‘@f %Vbtﬁg%ﬁlg% Paet .1pe$ﬁ’ ar%(}p? ne Q/‘!an abl e

regi ons 13RO Rewed21001 hirl ATBNFIGEA ) Mthe i f@ia0fonIsf INB GAVEIN WAR rieBrbBBR S9N

PCR, including (in the followng order): 5 Hndlll restriction site, Kozak

cong&nsash eaibodOABO3 . druthats Vel aprhy ansibedie hie01 HidtseBlari abl e regi on,
human 1 gGl or Kappa constant region, stop codon, and 3' EcoRl restriction
site. [ (0284] Thelheunamiczadi-amdarchibBdrantbodsalGse edlaevior neuteligativgl S RGL Mt o

EE6.4 (Lonza i, al.ogi ¢s) via.H nd!!l! i in skusion Tm
IIC;CR cl o%}‘ﬁﬂlg(tﬁlr %éﬁ?f ﬁ*?l)%tl %rfffem%ﬁﬂqgﬁi%m%@#g%g? F‘?‘g%‘%&%ﬁé’f NS were
subcl onggdchinted apEE A ufntdrBBed 3 Bailk 6gi cs) 10 via Hind!!! and EcoRl sites
usi ng !'n-Fusion Tm PCR cl oni ng. [0235] Hunani zed anti body chains or chineric

anti body chains were transiently transfected into 293T cells to produce
anti body. Antibody was either purified or used in cell culture nedia
supgg nat ant for subsequent in vitro analysis. Binding of the chineric and



humani zed anti bodi es to human ErbB3 was neasured as descri bed bel ow. The
results are 15summarized in Table 15. [0236] Additionally, sone humani zed
ant i body Wea014/13611 i ght chai n conbi nati ons were st abl y PEX{(Sa%Id 8182
CHOK1SV cells using the GS System Tm (Lonza Biologics) in order to produce
| arge quantities of purified hunan|§§d anti body. A single expression vector
was constructed by conbi ni ng pEE6. 4 and pEEl4. 4 based vectors. First,
pPEE6. 4 containing full 20 I ength humani zed heavy chain cDNA was digested
with Not! and Sall to isolate the hCWdbleM E pronoter + full |ength
humani zed heavy chain cDNA + SV40 pol yA fragnent. This fragnment was
inserted into the pEEl4.4 vecto Il T'ength humani zed
| i ght chain cDNA via Notl/Sall expre55|on vect or
t hat simultaneously exj je conbi ned heavy
and light chain vecto nto CHOK1SV cells.
Stabl e cl ones were sel} sul f oxi m ne.
[ 0237] Each of the poss i mmunogl obul i n
heavy chain and i mundglehulin light chaih variablerlegions are set forth
below in Table 9. WO 2012 94691 1PEPPYs2011/ 037 5| Table 9 Light
Cham Vanabl Regi on H6avy 1Gha2n /an@@M&Reglon BmaanB YA (SEQ ID NO 174)

4

f

A0 P

|_l

Hu24C06 HVA (SEQ | D NO—i82); Hu2 4666 Ky A 4) Sh24C06 Hv3-21
(SEQ ID NO 156) Hu24d 2 ko PR, 74302#' L s (SEQ I D NO
158) Hu24006 KvA (SEQ| DME05174) 8988005 | Hv30-80F4 SEQ #O NO 160) Hu24CCH
KvA (SEQ I D NO. 174) Sh24T0Os Wv3-7 (SEQ TD NO 150) HuZ4CO5 KvA (SEQ I D NO
174) Sh240C06 Hv3-11 (SEQ ID NO 152) Hu24C06 KvA (SEQ ID NO 174) Sh24C05

Hv3- 11%5] g_g elrg)sulﬂgshgé ﬁ‘)at §%%% 0'215'0’1 }ﬁA(ﬁEﬁ%ﬁ&,%AO&?@d FAHACH HVA

(SEQ |
efficiently neutralized NRG1-p1 binding to thErbB3. Antibodies 09D03 and 11GO1 enhanced
5 hNRGI1-B1 binding to hErbB3.

[0206] The antibodies were tested by ECL assay for inhibition of hErbB3 binding to the
second ErbB3 ligand, NRG1-al. To assay inhibition of binding of NRG1-al to thErbB3, the
same method used for NRG1-B1 was used, except for the following changes: concentrations of
plated thErbB3/Fc (R&D 4518-RB) and of ligand NRG1-al (Thermo Scientific, RP-317-

10 P1AX) were lpg/ml and 1.5 pg/ml, respectively.

[0207] The interaction of NRG1-01 with thErbB3 was inhibited by 11G01, 12A07, 18HO02,
22A02, and 24C05 1gG1, and was enhanced by antibody 09D03 (FIG. 7).

Example 5- Binding to ErbB3 domain 11

[0208] In this example, the antibodies produced in Example 1 were tested for binding to the
15 dimerization domain (domain 2) of hErbB3-ECD. Domain 2 of hErbB3 (118 amino acids,
position 210-327) was cloned in place of domain 2 of Her2 (119 amino acids, position AA220-
338) into the full-length Her2 receptor. The hybrid construct Her2/3d2 was cloned into
pLenti6.3 and packaged by transient transfection of 293T cells into a Lentivirus using the
ViraPower™ Lentiviral Support Kit (Invitrogen, Cat. No. K497000). CHO cells were infected
20  with the lentivirus expressing the Her2/3d2 hybrid protein. The binding of the anti-ErbB3
hybridoma supernatants to Her2/3d2 were tested on these engineered CHO cells by ECL with
sulfo-tagged anti-mouse antibodies. Data on the binding of the hybridoma supernatants to the

chimeric protein Her2/3d2 expressed on the cell surface of CHO cells are summarized in FIG.



Sh24C06 Kvl -16 (SEQ ID NO 166) Sh24C06 Hv3-21 (SEQ I D NO 156) Sh24C06
Kvl-16 (SEQ I D NO 166) Sh24C05 Hv3-23 (SEQ ID NO 158) Sh24CO5 Kvl-16 (SEQ
| D NO 1689 28H24¢0% Hv3-30 (SEQ ID NO 160) Sh24CCb Kvl PCH/USIHGOPI2NO 166)
Sh24C06 Hv3-7 (SEQ I D NO 150) Sh24CC6 Kvl-16 (SEQ I D NO 166) Sh24CCo
Hv3-11 (SEQ I D NO 152) Sh24C06 Kvl ;16 (SEQ ID NO 166) Sh24C05 Hv3-11 N625
(SEQ ID NO 154) sh24C0b6 Kvl-17 (SEQ1D NGO 168) Hu24C0b6 HvA (SEQ I D NO
162) Sh24C06 Kvl-17 (SEQ ID NO 168) Sh24C056 Hv3-21 (SEQ I D NO 156)
Sh24CCO68 K¥hest fedufkEhdvibriCuntibodjes BAROEERd HI30 PBoynSEQtheEMNB3 dbh8)n Bh24COb
Kvl - 17 SEQOI D NO 168) Sh24C056 Hv3-30 (SEQ ID NGO 160) Sh24CCb Kvl-17 (SEQ
ID NO 268)08824C06 Hv3-7 (SEQ I D NO 150) Sh24CO6 Kvl-17 (SEQ ID NO 168)
Sh24CC6 Hv3-11 (SEQ I D NO 152) Sh24CC6 Kvl-17 (SEQ ID NO. 168) Sh24C06
Hv3- 11 KeaspleseoAng-Riolifaragiye epixitrs Kvi- 33 (SEQ | D NO 170) Hu24C06
HVA(SEQ I D NO 162) Sh24C06 Kv1-33 (SEQ ID NO 170) Sh24CC6 Hv3-21 ﬂSEQ | D
NO  156)0269P 4 COhikexhngde dSEibdsp diaracterigytiaha4Bomtidedics prqdspd infixqmple 58)
Sh245CCBfo|§\{}:1Leir3 g[)ilgt%%ginlh%iw RG]I?[?? dependent proliferation of cells. Antibodies were tested in

the BaF/3 cell system engineered to express both human Her2 and ErbB3 and in the human

MCF7 breast cancer cells which naturally express both Her2 and ErbB3 and grow in response

to NRGI1-B1 stimulation.

[0210] Bal/3 cells were infected by two lentiviruses engineered to express human Her2 or

10  human ErbB3. Infected cells were selected with blasticidin (15 pg/ml; Invitrogen, Cat. No.
R21001) and individual colonies were isolated and tested for expression of both receptors.
Her2/ErbB3 expressing clones were maintained in culture under blasticidin selection with [80%
RPMI Medium 1640 (GIBCO, Cat. No. 11875-093), 10% fetal bovine serum (GIBCO, Cat. No.
10438-026 ) and 10% WEHI cell conditioned media {90% ISCOVE’s Modified Dulbecco’s

15 Medium (GIBCO, Cat. No.12440053 ), 10% fetal bovine serum (GIBCO, Cat. No. 10438-026)
+ 2 mM L-glutamine (GIBCO, Cat. No0.25030-081 ) + 0.0025 mM mercaptoethanol
(Invitrogen, Cat. No. 21985-023)}]. To screen for antagonistic ErbB3 antibodies, cells were
rinsed with PBS, and grown in the absence of blasticidin and WEHI conditioned media.
Assays were conducted in a 96-well plate (5,000 cells/well) in the presence of NRG1-1 (100

20 ng/ml) and various concentrations of antibodies (0.018-5000 ng/ml in 100 ul final volume).
MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assays were conducted
3-4 days post NRG1-B1 stimulation.

[0211] An example of the dose-dependent inhibition of NRG1-B1 dependent cell

proliferation of Her2/ErbB3-BaF/3 by murine anti-human ErbB3 antibodies is shown in FIG. 9.
25 Inhibition data of NRG1-B1 dependent Her2/ErbB3-BaF/3 cell line proliferation with

monoclonal antibodies (i.e., 04D01, 09D03, 11G01, 12A07, 18H02, 22A02 and 24CO05) are

summarized in Table 7.
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Sh24C06 Hv3-30 (SEQ ID NO 160) Sh24C0O6 Kv1-33 (SEQ ID NGO 170) Sh24C0Os
Hv3-7 (SEQ I D NO 150) Sh24C05 Kv1-33 (SEQ ID NO 170) Sh24CC6 Hv3-11 (SEQ
| D NO 15%928H24¢0% Kvl-33 (SEQ ID NGO 170) Sh24C05 Hv3PCT/USSPF0BSED | D NO
154) Sh24C0b Kv1l-9 (SEQ ID NGO 164) Hu24COb HVA(SEQ ID NGO 162) WO

2011/ 136911PCT/ US2011/ 031829 - 63 - 6'I'abl e 9 (Cont.) [0238] The nucleic acid
sequences encodi ng and the protein'%ehuences defining variable regi ons of

t he humani zed 24C06 anti bodi es are summari zed bel ow (am no term nal signal

5 peptide sequences are not shown). O&BlesEquences (Kabat definition) are
shown in bold and are underlined in the am no acid sequences. [0239] Nucleic
Aci d Seqguence L) egi on ( SEQ
ID NGO 149) 1 t gacaat g
241 ctgcagatga
t gaagggt cg aca

gttcaccatt ggc tg
t ccagggat a acc e jgagy 3 fgaacgt a
acgcaaagaa act act gogoot ggt gacagt (.8T3 cagactg gcgcoaagca taccthattac
cagtctctac ccgagaatgg cagttct
09D03 1.395 0.268 3
11GO1 1.934 0.116 3
12A07 0.854 0.059 3
18HO2 1.930 0.276 3
22A02 1.291 0.151 3
24C05 0.145 0.031 3

[0212] The results in Table 7 show that antibodies 04D01, 09D03, 11G01, 12A07, 18HO02,
22A02 and 24C05 strongly inhibited NRG1-B1-induced proliferation of BaF/3 cells expressing
5  Her2/ErbB3.

[0213] MCF7 cells (ATCC, Cat. No. HTB-22) were maintained as recommended by
ATCC. Cells were plated at 5,000 cells/well in a 96-well plate. Cells were starved overnight in
the absence of serum. The following day, NRG1-B1 (40 ng/ml) and various concentrations of
antibodies (12.8 pg/ml-20 pg/ml in 100 pl final volume) were added to the cells. MTT (3-(4,5-

10  Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assays were conducted three days post
NRG1-B1 stimulation.

[0214] An example of the dose-dependent inhibition of NRG1-B1 dependent proliferation

of MCF7 cells by murine anti-human ErbB3 antibodies is shown in FIG. 10. Inhibition data of

NRG1-B1 dependent MCF7 cell proliferation with antibodies 04D01, 09D03, 11G01, 12A07,
15 18HO02, 22A02 and 24C05 are summarized in Table 8.



[ 0240] Prot ei n Sequence Defining the Sh24CC6 Hy3-7 Heavy Chain Variable
Region (SEQ ID NGO 150) 1 evglvesggg |vqgpggslrl scaasgftfs dyanswrga
pgkgl eww aW0i28tlgigesiiyy 61 pdnvkgrfti srdnaknsly | gmmsl r a@@ TR OAIEW
gdydgf dywg ggtivtvss WD 2011/136911PCT/ US2011/031829 - 64 - [0241] Nucleic
Aci d Sequence Encodi ng the Sh24C06 Hy3-11 Heavy Chain Variabl e Regi on (SEQ
I D NO 151) 1 caagttcagc tggtggaatc tggcggtggg cttgtaaagc caggaggctc
cctcagactg 5 61 agttgtgccg cttcagggtt cacattctcc gactatgcga tgtcatggat
caggcaagca 121 cccgggaaag gact ggagt g Table®gcact at cagcgat g gcggaacgt a
tacctattac 181 cctgacaat ttcaccatt tccagggata acgcaaagaa
cagtctctac 241
ccgagaat gg 301
cagttct 10 [02
Vari abl e Regi o
dyanmswi rga pgk
tavyycarew gdy
Sh24C06 Hy3-11| N62b4ibepvy Chain Vard7abl e Region (823 1D NO| 183) 1

caagttcagc tgg rm;mfr‘ Trmr“_}m‘ gg99 r-ffm‘ aaagcic o g 61
agttgtgccg ctt ,agg@?@o%aca tctcc gad at gcga tgtca%t caggcigca 20 121
cccgggaaag gact ggd? pgtt agcact gigzagcyat g gcygageyt a racerarac 181
cctgactccg tgaagggicg gttcaccatt técagggat al acgcaadgaa cagictctac 241

cttcagat ga acagcct gagopgct gaggac acmigccgt ct | act actousyc ccgagamt gg 301
ggagattatg atgggtttga ctat{ggggc cagggcacttitggtgacagt cagttct 25

JJJJ

[0244] Protein aequéﬂd@ Def | ni ng. tHé)T)Sh24cc:5 Hy3- 10625 Hecivy3 Chai n
Vari abl e Regi o SEQHDNO—154) vql ve:ggg v stTt—scagsyftfs
dyanmswi r ga pgkgl e E%AOI sdggt ytyy él pdsvkgrfti E)U&t,nsl y | qdrr%sl raed
tavyycar ew gdydgf dyywgoxigti vt vss 392011/ 135911PC’E)’,0482011/ 031829 - 65 -
[ 0245] Nucl ei ¢ Acid Sequence Encoding the ShPACO5 Hy3-21 Heavy Chain

Variable Region (SEQ ID NGO 155) 1 gaggttcagc tggtggaatc tggcggtggg
cttgtaaagc caggaggctc cctcagactg 61 agttgtgccg cttcagggtt cacattctcc

gact at giRd5t gt CBteggatts g detla 8glemobstiRd that ayihydwa§4RAEL EPGt §l G- t1d903ct

at cagcg cgta tacctattac 18 tg t tc t
Fcoagoont 0 Rcaat g £ RGeSt b eTg A R iR s S MGG,
accgccgt ct actactgcgc ccgagaat 301 agatta ttt tatt
caggycatdxl6} ggt%@ﬂg‘ﬁ"’@ﬁ%ﬁ%é’t‘ce 8“ Fé?@g Iﬂ?WFrél gégﬁ?fgf% e%eﬁ‘bl(l: H?ﬁ%g’?lﬂgt
Sh24CCb w iBerdior S ¥B§:§§gﬂ%ss\,\% hﬁﬁéﬁcdﬁ%&' RN ( B GndPcelPSXBR1 BVEEMREIIY
IvkpggsP scaasgft ga pgkgl ewst isdggtytyy 61 pdnvkgrfti

sr dnaknsley2 drginms Bmdetmﬁyy%weemcgnﬂydgcbnyw\gbqgts vt vss

[0217] SKBR-3 cells (ATCC, Cat. No. HTB-30) were maintained as recommended by

ATCC. Cells were plated at 5,000 cells/well in a 96-well plate in the presence of 5 ug/ml of
10 antibodies but without exogenous NRG1-B1. MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide) assays were conducted after three days in culture.

[0218] An example of inhibition of cell proliferation of SKBR-3 cells by murine anti-

human ErbB3 antibodies is shown in FIG. 11. The results in FIG. 11 show that antibodies

04D01, 09D03, 11G01, 12A07, 18H02, 22A02 and 24CO05 inhibited proliferation of SKBR-3
15  cells.

Example 7 — Inhibition of downstream signaling

[0219] This example describes a characterization of the antibodies produced in Example 1
for their ability to inhibit NRG1-B1 dependent phosphorylation of ErbB3 and the downstream
kinase Akt, as the readout for PI3K activation. These antibodies were also tested for their

20 ability to inhibit steady state phosphorylation of ErbB3 and Akt in exponentially growing cells.



15 [0247] Nucl ei ¢ Acid Sequence Encodi ng the Sh24C05 Hy3-23 Heavy Chain
Vari abl e Region (SEQ ID NO 157) 1 gaggttcagc ttctggaatc tggcggtggg
ctt gt acag¥ocaygidotyét c cctcagactg 61 agttgtgccg cttcagggPCTAHeeii0e183e

gact at gcga tgtcatgggt gcgccaagca 121 cccgggaaag gactggagtg ggtttcaact

at cagcgat g gcggaacgta tacctattac 20 8’L81 cctgacaatg tgaagggtcg gttcaccatt
t ccagggat a acagcaagaa cacact ct at 241 ctccagat ga acagcct gag ggct gaggac
accgccgtct actactgcgc ccgagaatgg 301 ggagattatg atgggtttga ctattggggce
cagggcapReo} ggtBrasaginceagiis SKHRO-3484 RIOFeaml SesuernaecddetilnDid4d hereSh24CO6

oA e as T SED (S oe B AR

srdnskn I } i imer Aci d
b quen o g P B R A M e ke 1 D

Noi 15931;a1yz§dba@gitlst£sazgdu tﬁlgéghggmatErngg@ggngMdQSagwea@@ Nady¥cdge® or
CCtC acC R
scockechi R AL ST LG Lt Lo
tatt
cacces cl0B15e 24 SrevIseh s VYRR o0dE NAT fhdrktccd ARaBRYe 1o of Battric
ccgag aaga&gg %efgqf%&ﬁaﬁﬁé ShiPh 9O E®3 HiiBbdig983hRo¢ASDORRAD! THE QRS AOL
1/13 - [025

cagttct 6911PCT/ US2011/ 031829 - 66 O] Prot ei n Sequence
Def i ni nBIG.h2 dSh@40@EdHy8-a80bddes 4 THa DDA il &0l 1 @i, d BHOBEQAD and24€60)

;gggggﬁ%éﬁ@_sﬁggeﬁ oighe Eﬁ«?s%éé%fag@@%%@&@%&%%ﬁa-gf%f%%@é%ﬁ%yceﬁ?l
oo . .
rooon 1928 | D Norkatets ohhg ipeongete RO 3L fitvepy B RRo b TeE AL I aguet

121 CCCM&%@}% 9854993959 @ hneChtigReRRtb B ARGEEHi & s Ao iE it @938 8aind
acagcctgag 3 ggagattatg atgggtttga 15 tggcggtggg cacattctcc ggttgccact

?1(:: 1(:: g acchIiG. 1@§ct@gggigflygﬂémtrg@1@tg?1 EIG.QBAaa?d?afmmmtrmd ttac agfdpdieg 04D01,
ca ne
acocasagda0RdBE gHa T SEREZ S p0 RN B R Ry el AR AR Tt
cagt ct ChRGRGIREBARLIAKE RALLShse (S RIR 0B £ iMbore MMECRT gnd B Ui 85 BA1st he HU24CC6
HvA Heavy Ehal n Variable Region (SEQ ID NO 162) 1 evqlvesggg | vkpggslrl

scaps gt {p93fly 2aPFN, 02 R A EIVRE HIBIAAAbYd Y 1o Qi B B GELdYyiseRE ARG Yot

| gmmis| rgezg favyycaral wmgg%glléf%%\gr qg?‘?‘vt VSS 50 [10253] Nuclglesi c Aci g quulgrl\ce

Encodi ngtatukef BrsBBCER Aktlin @ biksaspaanChraiell 1varSKBR -8 and a pancreatic cancer cell line
BxPC3 were tested by treating these exponentially growing cells for one hour in presence of

antibodies at 5 pg/ml.

[0224] Western blot analysis of these experiments demonstrated that antibodies 04DO01,
20 09D03, 11GO01, 12A07, 18H02, 22A02 and 24C05 inhibited the steady state level of
phosphorylation of Akt and ErbB3 in both SKBR-3 and BxPC3 cells.

Example 8 — Inhibition of NRG1-f1-induced EGFR phosphorylation

[0225] In this example, the antibodies produced in Example 1 were tested for their ability
to inhibit NRG1-B1 dependent phosphorylation of EGFR in the ovarian cancer cell line

25 NCI/ADR-RES. NCI/ADR-RES cells (DTP/DCTD NCI tumor repository) were starved
overnight in 0% FBS, pre-treated with antibody (5 pg/ml) for one hour followed by NRG1-f1
(20 ng/ml) stimulation for 15 minutes. The phosphorylation of EGFR on tyrosine 1068 was
analyzed by Western blot. The results of this experiment demonstrated that antibodies 04D0I,
09D03, 11G01, 12A07, 18H02, 22A02 and 24C05 inhibited the phosphorylation of EGFR in

30 response to the NRG1-B1 in NCI/ADR-RES cells.



Region (SEQ ID NO 163) 1 gatattcagt 61 ataacctgtc 25 121 ggaaaagccc 181
cgattctccg 241 gaagatttcg 301 ggcactaaac tgacccaatc gggcaagcca ctaagctgtt
gttct ggctWOReHEGoHEt a t ggagat caa acctagcttc ctctcagett ®EHULAHa1829
cagagttacc ggagatttct gggtacctgt cctggtacca acagaagccc gatctatgct

gcgt caacct tggatagcgg tgtcccgagt cggaacagag ttcactctga caatttctag
ccttcagcca ttgcctccag tacgacagct atccctatac atttgggcag a 30 [0254] Protein
Sequence Defining the Sh24C06 Kv1-9 Kappa Chain Variable Region (SEQ ID NO

164) 1Edampkst IlsibRpGNEGT lindeeddibBypissphopybatigmapki | i ya astl dsgvps 61
rfsgsgsgte ftltisslgp edfatyyclq ydsypytfgq gtkleik

W02011/ fg3661L 1 PET itiSh1if 103882 iboded produbbip] INuelpdd € whed @stSe guehdeatizigodi ng
t he Sh24C06 Kvl -16 Kappa Chain Variable Region (SEQID NO 165) 1 |
gat at t ctegahibiyddeic deneadent phapbanlationof Ealfe? in Be F(Hkge i Pigaige: guderppid

ataacct gt ¢, qAgGAAGCLT. 9akfil CATEOIEACRLHRICT5 IV EE aRRRIFBAEHE ik L
t gatctatgct gcg %1

ggaaaggccc cgaagagc at’c caacct fggat'agcgg tgtcccgagt 1
cgaty ct BBS, gt teb@getith agivaag (gagni) foaohehga fokavdd et BGF (R Sgeeans, T4

gaagatttcg ccacgtacta ttgcctccag tacgacagct, atccctatac at cag 301
ggcact alac23gyaga? 8&/&115“%“1{1@%%1‘ Ii’gé‘ﬂl@}ltﬁs-syéﬁj%l}?é%h%@]?lpﬂ? ﬂf)ﬁ%% ‘§%§24CQS Kv

1-16 Ka [ ' e ' ' §i dr vt
itcras qgrpdzyzgg ?Jg \r}\}/ %q%iﬂﬁ E{))g tagﬁg |S§gs gfsa'ltﬁ?dég g@%sge%tjld@rﬁ%o? E%a éésit;?lgt %ﬂ?)t%l 1;: g ?ﬁ%gg

edf at yye9m03},deppy1 FFH2geAGD knd B (ARiEHbNat levarions ExteSe theephosptEmplodomef t he

Sh24C06_Ky 1-17 Kappa Chajn.Variable Region (SEQ ID NO 167) 1 gatattcaga
tgacccag’fb\c&deé?%?@ﬁ%gt? ﬂ?ﬁﬂ"ﬁé‘@ 49?8 gggcga cagagttacc 61 ataacctgtc

gggcaagcca ggagatttct. gggtacctgt cctggtatc C ccc 121 aaaagccc
caaHy ag@f‘?mgg? ﬂ)[ al‘&&l’ltﬁ’é‘d{fé\g&@gtﬁ 11"@‘35?%@@%@5@%@ @g‘ﬁﬂ?d“ﬂ?r f‘g‘%“%b‘ﬁ’t tctccg
gttctggctc cggaaccgag ttcactctga caatttctag ccttcagcca 241 gaagatttcg
ccacgt al237t t gclhiceagnadeatbrict chataskesizaticncoldhe arfipdisy Pavhicehindetampie |

t ggagat caa_ a 58] Pr.ot.ej f 1 Ri K Chai n
Var bl 5l AT TLRhFlR (RERERES R AInAns dne ERSEE D NRGIBRRE, o

gél squngBK;k Eflksr. IkBr[gsgsé aatchd&?l\s K BER-3nfag sasgdeveinl ght ss0gIFRS] fehiey dbiopne
ydsypytfgq gtkl ei 59] Nucl ei ¢ Acid _Sequence Encodi ng t Sh24 Kv1-33
Kappa CheMmvides Hammleot3ntibedy fsHoyestey NB(NP L i%?latloq(@d’?gé‘fl[] ggd@ni'ﬁg@@éat c

acciageagdt. 6l Gl It JiakSal 909G 0 A LERHBbERGES PISREARCELONG. BAFT3PHCGA
s HaDH®

ggagatttct gggta t cctggtacca acagaagc ggaaaggccc ccaagctgtt

gat ct at getly-gddyosietan blggeittagd ggona hod-dgblgt adt@bdy gaante Coog Cgt. Nt §628%).
cggaacagac tttactttta caatttctag ccttcagcca 35241 gaggacatcg ccacgtacta

t t gcct cpeegs} ac geeagailts af edicégletitneat ddrgggaagd 8t agieriidsdedO 11 @Mt caala WO
2011/ 136911PCT/ US2011/ 031829 ) . . L
12A07, 18H02, 22A02 and 24C05 inhibited NRG1-f1-induced Her2/ErbB3 dimer formation in

SKBR-3 cells.
20 Example 11 - Inhibition of BxPC3 tumor xenograft growth

[0229] The ability of murine monoclonal antibodies produced in Example 1 to inhibit
tumor growth was tested in a pancreatic BxPC3 xenograft model. Human pancreatic BxPC3
cells were grown in culture in 37°C in an atmosphere containing 5% CO2, using RMPI medium
containing 10% fetal bovine serum. BxPC3 cells were inoculated subcutaneously into the flank

25  of 8-week old female CB.17 SCID mice (Taconic Labs) with 10 x 10° cells per mouse in 50%
matrigel (BD Biosciences, Cat No. 356237). Tumor measurements were taken twice weekly
using vernier calipers. Tumor volume was calculated using the formula: width x width x
length /2. When tumors reached approximately 200 mm’, the mice were randomized into 9
groups of 10 mice each. One group received PBS and another received human IgG control

30 (hulgG). Each of the other eight groups received one of the antibody, 04D01, 09D03, 18HO02,
11G01, 24C05, 22A02, or 12A07. All antibodies were dosed at 20 mg/kg body weight, twice



- 68 - [0260] Protein Sequence Defining the Sh24C05 Kv1-33 Kappa Chain

Vari abl e Region (SEQ ID NO 170) 1 digntgspss | sasvgdrvt

i tcrasqei WO dkp gkapkl liya astldsgvps 561 rfsgsgs@Cad/USR411I088RYp

edi atyycl g ydsypytfgqg gtklei k [0261] Nucl ei ¢ Acid Sequence Encodi ng the
Sh24C06 Kv1-39 Kappa Chain Variable _Region (SEQ ID NO 171) 1 gatattcaga 10
61 ataacctgtc 121 ggaaaagccc 181 cgg tctccg 241 gaagatttcg 301 ggcact aaac
15 tgacccaatc gggcaagcca ctaagctgtt gttctggctc ccacgtacta tggagatcaa

acct agcpgtweekchcmgatperiasgiijggeden oagagickactuggagdtntcindyggtsadotigtveights
cctggt at ca acagaagccc gatct at gct cgt caacct tggata

cggaact Y& TF‘EQ?g‘?E‘( té‘tlﬁeapfiféi%i‘t domgr E’t"‘ftE Hgﬁl&lgo? g%& 6‘?332418?8 “tgglédélﬁgg% and is

at ccct )g)qes@éc{ 5@;9%{:‘;‘:?\9111"1’11b1{1&2% E{I‘&I @)‘tﬂe f’ﬁglé%ﬂﬁ@l Defining the Sh24C06 Kvl-39
Kappa n Var e Region 1 digmgspss | sasvgdr vt

itcrasqg yl I I |

edf at yy@ 3 Bdsjﬁg{é? ?4‘('](%{ g‘fgﬁ; l? g‘”ﬁ%@ﬁ?@@é@%@?@%ﬁ%&gﬁg%ad‘%nc %gmt he
Hu ZMthﬁllﬁS&%’:lmpa) Ay Anvdodiab04DRedB8HD2 GHEQI GOl Ned inhTtd)ed tﬁmgagmvvtﬂcaga 61
ataacctgtc 25 121 ggaggcgcca 181 cgattctc atttc ct aaac
t gacccafitmggehal cé%c@éﬁ%@tr?SPﬁftiVAbé’éﬁg)oiba‘égtﬂ 1@@3)3 %@gg{ﬁ

acct ageagh o fhiGleld dCkhst GEHNiBIYE Ifear 30AALEAE gr&sﬁﬁ%ﬁﬁﬁlﬁﬁ WM A6} 09D03
cctggct gca acagaagccc gatctatgct gcgtcaacct tggatagcgg tgtcccgagt

cggaagt gae G0&c aniartegewthdalibitonag tlistibdelgcca tt gect ccag t acgacagcet

atccctatac atttgggcag a 30 [0264] Protein Sequence Defining the Hu24C06 KvA
Kappa CRaamphar2 2BluendRegition of 36 EebBOA ntibb}ies\\O

2011/136911PCT/ US2011/ 031829 - 69 - [0265] The ami no acid sequences defining
t herd munogl AbutdnRtri@RWYof Hhidhdhiréa ahd 0iheméRIAREHBS AntiBodsd i bodi es produced
in Exanple 12 are aligned in FIG 15. Amno term nal signal peptide
sequencipaff or pr?HﬁrEX%ﬁB[ee&%&I%ys51?&ﬁﬁﬁérf?i'b)cmﬁbgtﬂé%u§ﬁpéf{'ﬁbomg netdd2, and
CDR3 (Kabat definition) are identified by boxes. 5[0266] The "am no acid
sequenc24Cefe fand thegehnhaeterimmtionog] tabresulfing hymanigéhamibpdiel aEh@hmrégilm@sanﬁlo r the

pept i deFamLEMERET Mare e Bpe TuhePEcu BN AR AT S fEFolTbuR "o

COR2 angh&Rheiids td. dﬁle'vJah dwbv H0xe2007) BZBTHOIY 36:3904D Sorah€ ODROgEATHEE
chart shovm ng the SEQ each sequence
15  method with back rnutatlons (some human framework residues were changed to murine

residues) (See e.g., U.S. Patent Nos. 5,530,101; 5,693,761; 5,693,762; 5,585,089; 6,180,370;
7,022,500). With the exception of heavy chain CDR1, the Kabat CDR definitions were used

for CDR grafting onto human frameworks. A combination of Kabat and Chothia definitions
were used for grafting heavy CDR1. The designed amino acid sequences were converted to

20  codon-optimized DNA sequences and synthesized by DNA2.0, Inc. to include (in the following
order): 5° HindlIll restriction site, Kozak consensus sequence, amino terminal signal sequence,
humanized variable region, human IgG1 or Kappa constant region, stop codon, and a 3’ EcoRI
restriction site. Additionally, one humanized heavy chain, Sh24C05 Hv3-11 Heavy IgG1, was
mutated using overlap extension PCR to enhance humanization, resulting in the Sh24C05 Hv3-

25 11 N62S heavy chain IgG1. A human IgG2 version of the Sh24C05 Hv3-11 N62S heavy chain

was also constructed.

[0232] The anti-ErbB3 antibody chains humanized according to the
SUPERHUMANIZATION™ method, as described herein, are designated with the prefix “Sh”
before the antibody chain name. The anti-ErbB3 antibody chains humanized by the CDR

30  grafting method with back mutations, as described herein, are designated with the prefix “Hu”

before the antibody chain name.



10di scussed in this Exanple. Table 10 - 70 - Table 10 (Cont.) 57Sh24CCb
Hv3-21 Heavy Chain CDRi 58Sh24CC6 Hv3-21 Heavy Chain CDR2 59Sh24C0O6 Hv3-21
Heavy ChaWe 2CDR369M%7Sh24C06 Hv3-23 Heavy Chain Vari abl e PREGISBH1M3BRRI ¢ aci d
158Sh24C06 Hv3-23 Heavy Chain Variabl e Region-protein 57Sh24C06 Hv3- 23
Heavy Chain CDRi 58Sh24CC6 Hv3-23 vy Chain CDR2 59Sh24C05 Hv3-23 Heavy
Chai n CDR3 159Sh24C06 Hv3-30 Heavy Chain Variabl e Regi on-nucleic acid
160Sh24C06 Hv3- 30 Heavy Chain Variabl e Regi on-protein 57Sh24C06 Hv3- 30
(I—:Iheavy Gu2ss] CORI GBinizié Courini 3ai34b1He@ion z(ﬁldaiumaﬁlbaﬁstﬁﬁ%gadlﬁ)@m%&ew Heavy
ain 161HU24CC6 HvA Heavy Chain Variaple Re cleic aci

162Hu24@%1Wg\G%%{W1&hﬁQTWE\?éF%P£B aiarﬁ@g‘?’?fﬁa P SPBitHIC 2&%’1“9@&“%@8vy

Chai n glg:% {DR3
163Sh24 0“3\%%%%%?%@&5%%%%@?% \%ﬁﬁab e %egl oﬁwﬁluglﬁgyﬁélcggl § U

164 Sh24@e6olkwiing okdeght5’ (Hiagibbrest@latom sivtaKioaih eorReping sequpnast aininogOSha4COob

Kv1- h a) Chai n. I 61Sh24 v1-9 Light Chal
628@40@% *{%\?é ?&fﬂ“sw regien; pu ‘Eﬁ%dﬁ 6%%“%%}1 ‘lsiﬁRtCO?%‘hﬁ‘B )
Chai n VarkaRigcRediRnitenucl ei ¢ acid 1668h24CQS Kvl -16 Light (kappa) Chain
Vari abl e Regi on-

[0234] The humanized and chimeric heavy chains were subcloned into pEE6.4 (Lonza
Biologics) via HindIIl and EcoRI sites using In-Fusion™ PCR cloning (Clontech). The
humanized and chimeric Kappa light chains were subcloned into pEE14.4 (Lonza Biologics)

10  via HindlII and EcoRlI sites using In-Fusion™ PCR cloning.

[0235] Humanized antibody chains or chimeric antibody chains were transiently
transfected into 293T cells to produce antibody. Antibody was either purified or used in cell
culture media supernatant for subsequent in vitro analysis. Binding of the chimeric and
humanized antibodies to human ErbB3 was measured as described below. The results are

15 summarized in Table 15.

[0236] Additionally, some humanized antibody heavy and light chain combinations
were stably expressed in CHOK1SV cells using the GS System™ (Lonza Biologics) in order to
produce large quantities of purified humanized antibody. A single expression vector was
constructed by combining pEE6.4 and pEE14.4 based vectors. First, pEE6.4 containing full

20  length humanized heavy chain cDNA was digested with Notl and Sall to isolate the hCMV-
MIE promoter + full length humanized heavy chain cDNA + SV40 polyA fragment. This
fragment was inserted into the pEE14.4 vector already containing full length humanized light
chain cDNA via Notl/Sall sites, thus creating an expression vector that simultaneously
expresses heavy and light chains. The combined heavy and light chain vector was linearized

25  and transfected into CHOK1SYV cells. Stable clones were selected in the presence of

methionine sulfoximine.

[0237] Each of the possible combinations of the humanized immunoglobulin heavy

chain and immunoglobulin light chain variable regions are set forth below in Table 9.

30



protein WD 2011/ 136911PCT/US2011/031829 -71 - Table 10 (Cont.) 60Sh24C06
Kvl -16 Light (kappa) Chain CDR 61Sh24C06 Kvl -16 Light (kappa) Chain CDR2
62Sh24CopVRAILG6IIght (kappa) Chain CDR3 167Sh24C06 Kv PCTUR20114A82{ kappa)
Chain Variabl e Regi on-nucleic acid 168Sh24C06 Kv 1-17 Light (kappa) Chain
Vari abl e Regi on-protein 60Sh24CC6 1-17 Light (kappa) Chain CDRi
61Sh24C06 Kv 1-17 Light (kappa) Cha%/Qn CDR2 62Sh24C0Cb Kv 1-17 Light (kappa)
Chain CDR3 169Sh24CCb Kv1-33 Light (kappa) Chain Variabl e Regi on-nucleic
acid 170Sh24C06 Kv1-33 Light (kappa) Tabki% Vari abl e Regi on-protein
ggSh24CCB Kv1-33 Light (kappa) Chain CDRI 61Sh24C05 Kv1-33 Light gkappa)
ain CD 2T

Li ght (ka
(kappa) ChHu%%rKafbl(éEQé@d‘é@ pféot ein B@M@@AI@EQQQ N_‘Dglr@)( kappa)

e e

Regi on- nuCH&»£CECK dA ﬁg@q FyA Li od24003 pp&) 2 AFHQIIYNO: qthya
Regi on-priotein 60HU2 KvA L| ah'r (klappa) Chain CDRi 61Hu24C06 KvA L ght

(kappa) Chuummwszsmm@sommm ghlt SHA&19p & v 3HHISE TR O:\i60)

2011/ 13694 5204
QZLCdé‘kvMSEQ’IB‘l\‘!o 174) Sh24C05 Hv3-7 (SEQ ID NO: 150)
Hu24C05 KvA (SEQ ID NO: 174) Sh24C05 Hv3-11 (SEQ ID NO: 152)
Hu24C05 KvA (SEQ ID NO: 174) Sh24C05 Hv3-11 N62S (SEQ ID NO: 154)

Sh24C05 Kv1-16 (SEQ ID NO: 166) | Hu24C05 HvA (SEQ ID NO: 162)
Sh24C05 Kv1-16 (SEQ ID NO: 166) | Sh24C05 Hv3-21 (SEQ ID NO: 156)
Sh24C05 Kv1-16 (SEQ ID NO: 166) | Sh24C05 Hv3-23 (SEQ ID NO: 158)
Sh24C05 Kv1-16 (SEQ ID NO: 166) | Sh24C05 Hv3-30 (SEQ ID NO: 160)
Sh24C05 Kv1-16 (SEQ ID NO: 166) | Sh24C05 Hv3-7 (SEQ ID NO: 150)
Sh24C05 Kv1-16 (SEQ ID NO: 166) | Sh24C05 Hv3-11 (SEQ ID NO: 152)
Sh24C05 Kv1-16 (SEQ ID NO: 166) | Sh24C05 Hv3-11 N62S (SEQ ID NO: 154)
Sh24C05 Kv1-17 (SEQ ID NO: 168) | Hu24C05 HvA (SEQ ID NO: 162)
Sh24C05 Kv1-17 (SEQ ID NO: 168) | Sh24C05 Hv3-21 (SEQ ID NO: 156)
Sh24C05 Kv1-17 (SEQ ID NO: 168) | Sh24C05 Hv3-23 (SEQ ID NO: 158)
Sh24C05 Kv1-17 (SEQ ID NO: 168) | Sh24C05 Hv3-30 (SEQ ID NO: 160)
Sh24C05 Kv1-17 (SEQ ID NO: 168) | Sh24C05 Hv3-7 (SEQ ID NO: 150)
Sh24C05 Kv1-17 (SEQ ID NO: 168) | Sh24C05 Hv3-11 (SEQ ID NO: 152)
Sh24C05 Kv1-17 (SEQ ID NO: 168) | Sh24C05 Hv3-11 N62S (SEQ ID NO: 154)
Sh24C05 Kv1-33 (SEQ ID NO: 170) | Hu24CO05 HvA(SEQ ID NO: 162)
Sh24C05 Kv1-33 (SEQ ID NO: 170) | Sh24C05 Hv3-21 (SEQ ID NO: 156)
Sh24C05 Kv1-33 (SEQ ID NO: 170) Sh24C05 Hv3-23 (SEQ ID NO: 158)
Sh24C05 Kv1-33 (SEQ ID NO: 170) | Sh24C05 Hv3-30 (SEQ ID NO: 160)
Sh24C05 Kv1-33 (SEQ ID NO: 170) | Sh24C05 Hv3-7 (SEQ ID NO: 150)
Sh24C05 Kv1-33 (SEQ ID NO: 170) | Sh24C05 Hv3-11 (SEQ ID NO: 152)
Sh24C05 Kv1-33 (SEQ ID NO: 170) | Sh24C05 Hv3-11 N62S (SEQ ID NO: 154)
Sh24C05 Kv1-9 (SEQ ID NO: 164) Hu24C05 HvA(SEQ ID NO: 162)




- 72 - Table 11 24C05 DYAMS (SEQ ID NO 57) TI SDGGTYTYYPDNVKG (SEQ | D NO

58) EWGEDYDGFDY (SEQ I D NO 59) Sh24C06 Hv3-7 DYAMS (SEQ I D NGO 57)

TI SDGGTYTWORDNVIK@10 SEQ | D NO. 58) EWGDYDGFDY (SEQ | D NOPCHAS2@ARABLS Hy3- 11
DYAMS (SEQ I D NO. 57) TI SDGGTYTYYPDNVKG (SEQ | D NO. 58) EWGDYDGFDY (SEQ I D
NO 59) Sh24CCb Hv3-11 N62S DYAMS (SEQ ID NO 57) TI SDGGTYTYYPDSVKG (SEQ I D
h24C06 Hv3-21 DYAMB (SEQ ID NO 57)

NO 148) EWEDYDGFDY (SEQ | D NO

59)

TI SDGGTYTYYPDNVKG (SEQ I D NO 58) EWEDYDGFDY (SEQ I D NO 59)
Table 9 (Cont.)

Sh24C05 Kv1-9 (SEQ ID NO:

164)

Sh24C05 Hv3-21 (SEQ ID NO: 156)

Sh24C05 Kv1-9 (SEQ ID NO:

164)

Sh24C05 Hv3-23 (SEQ ID NO: 158)

Sh24C05 Kv1-9 (SEQ ID NO:

164)

Sh24C05 Hv3-30 (SEQ ID NO: 160)

Sh24C05 Kv1-9 (SEQ ID NO:

164)

Sh24C05 Hv3-7 (SEQ ID NO: 150)

Sh24C05 Kv1-9 (SEQ ID NO:

164)

Sh24C05 Hv3-11 (SEQ ID NO: 152)

Sh24C05 Kv1-9 (SEQ ID NO:

164)

Sh24C05 Hv3-11 N62S (SEQ ID NO: 154)

Sh24C05 Kv1-39 (SEQ ID NO: 172) | Hu24C05 HvA (SEQ ID NO: 162)
Sh24C05 Kv1-39 (SEQ ID NO: 172) | Sh24C05 Hv3-21 (SEQ ID NO: 156)
Sh24C05 Kv1-39 (SEQ ID NO: 172) | Sh24C05 Hv3-23 (SEQ ID NO: 158)
Sh24C05 Kv1-39 (SEQ ID NO: 172) | Sh24C05 Hv3-30 (SEQ ID NO: 160)
Sh24C05 Kv1-39 (SEQ ID NO: 172) | Sh24C05 Hv3-7 (SEQ ID NO: 150)
Sh24C05 Kv1-39 (SEQ ID NO: 172) | Sh24C05 Hv3-11 (SEQ ID NO: 152)
Sh24C05 Kv1-39 (SEQ ID NO: 172) | Sh24C05 Hv3-11 N62S (SEQ ID NO: 154)

[0238]

The nucleic acid sequences encoding and the protein sequences defining variable

regions of the humanized 24C05 antibodies are summarized below (amino terminal signal

5  peptide sequences are not shown). CDR sequences (Kabat definition) are shown in bold and

are underlined in the amino acid sequences.

Nucleic Acid Sequence Encoding the Sh24C05 Hv3-7 Heavy Chain Variable

[0239]

Region (SEQ ID NO: 149)

10

15

1
61
121
181
241
301

[0240]

gaggttcagc
agttgtgcecg
cccgggaaag
cctgacaatg
ctgcagatga
ggagattatg

tggtggaatc
cttcagggtt
gactggagtg
tgaagggtcg
acagcctgag

atgggtttga

tggcggtggg
cacattctcc
ggttgccact
gttcaccatt
ggctgaggac
ctattggggce

cttgtacaac
gactatgcga
atcagcgatg
tccagggata
accgceccegtcet

cagggcactt

caggaggcetce
tgtcatgggt
gcggaacgta
acgcaaagaa
actactgcge

tggtgacagt

cctcagactg
gcgccaagca
tacctattac
cagtctctac
ccgagaatgg
cagttct

Protein Sequence Defining the Sh24C05 Hv3-7 Heavy Chain Variable Region (SEQ

ID NO: 150)

1 evglvesggg lvgpggslrl scaasgftfs dyamswvrga pgkglewvat isdggtytyy

61 pdnvkgrfti srdnaknsly lgmnslraed tavyycarew gdydgfdywg ggtlvtvss



Sh24C06 Hv3-23 DYAMB (SEQ ID NO. 57) TI SDGGTYTYYPDNVKG (SEQ I D NO 58)
EWGDYDGFDY (SEQ I D NO 59) Sh24CC5 Hv3-30 DYAMS (SEQ ID NO 57)

TI SDGGTYWORDNUR@1I SEQ | D NO. 58) EWGDYDGFDY (SEQ | D NOPCEAS2¢40RA6es Hy A
DYAMS (SEQ I D NO. 57) TI SDGGTYTYYPDNVKG (SEQ | D NO. 58) EWGDYDGFDY (SEQ I D
NO 59) 24C05 GFTFSDY (SEQ ID NO 75) SDGGTY (SEQ ID NO 76) EWGDYDGFDY
(SEQ ID NO 59) Sh24C06 Hv3-7 GFTFSDY (SEQ ID NO 75) SDGGTY (SEQ | D NO

76) EWGDYDGFDY (SEQ ID NO 59)

10

15

20

25

30

[0241]

Nucleic Acid Sequence Encoding the Sh24C05 Hv3-11 Heavy Chain Variable

Region (SEQ ID NO: 151)

1
61
121
181
241
301

[0242]

caagttcagce
agttgtgccg
cccgggaaag
cctgacaatg
cttcagatga
ggagattatg

tggtggaatc
cttcagggtt
gactggagtg
tgaagggtcg
acagcctgag

atgggtttga

tggcggtggg
cacattctcc
ggttagcact
gttcaccatt
ggctgaggac
ctattggggce

cttgtaaagce
gactatgcga
atcagcgatg
tccagggata
accgceccegtcet

cagggcactt

caggaggcetce
tgtcatggat
gcggaacgta
acgcaaagaa
actactgcge

tggtgacagt

cctcagactg
caggcaagca
tacctattac
cagtctctac
ccgagaatgg
cagttct

Protein Sequence Defining the Sh24C05 Hv3-11 Heavy Chain Variable Region

(SEQ ID NO: 152)

1 gvglvesggg lvkpggslrl scaasgftfs dyamswirga pgkglewvst isdggtytyy

61 pdnvkgrfti srdnaknsly lgmnslraed tavyycarew gdydgfdywg ggtlvtvss

[0243]

Nucleic Acid Sequence Encoding the Sh24C05 Hv3-11 N62S Heavy Chain

Variable Region (SEQ ID NO: 153)

1 caagttcagc tggtggaatc

61
121
181
241
301

[0244]

agttgtgccg
cccgggaaag
cctgactcecg
cttcagatga
ggagattatg

cttcagggtt
gactggagtg
tgaagggtcg
acagcctgag

atgggtttga

tggcggtggg
cacattctcc
ggttagcact
gttcaccatt
ggctgaggac
ctattggggce

cttgtaaagce
gactatgcga
atcagcgatg
tccagggata
accgceccegtcet

cagggcactt

caggaggcetce
tgtcatggat
gcggaacgta
acgcaaagaa
actactgcge

tggtgacagt

cctcagactg
caggcaagca
tacctattac
cagtctctac
ccgagaatgg
cagttct

Protein Sequence Defining the Sh24C05 Hv3-11 N62S Heavy Chain Variable

Region (SEQ ID NO: 154)

1 gvglvesggg lvkpggslrl scaasgftfs dyamswirga pgkglewvst isdggtytyy

61 pdsvkgrfti srdnaknsly lgmnslraed tavyycarew gdydgfdywg ggtlvtvss



Sh24C06 Hv3-11 GFTFSDY (SEQ ID NO 75) SDGGTY (SEQ I D NO 76) EWGDYDGFDY
(SEQ I D NO 59) Sh24C0s Hv3-11 N62S GFTFSDY (SEQ I D NGO 75) SDGGTY (SEQ ID

NC 76) BYeRYDEREM1(SEQ | D NO 59)
Table 11 (Cont.)
76) EWGDYDGFDY (SEQ I D NO 59) Sh24g
SDGGTY (SEQ I D NO 76) EWSDYDGFDY ( SEQ

10

15

20

25

30

35

[0245]

WD 2011/ 136911PCT/ UBSU/US2@3NSB - 73 -
Sh24C06 Hv3-21 GFTFSDY (SEQ ID NO. 75) SDGGTY (SEQ I D NO
Hv3- 23 GFTFSDY (SEQ ID NO  75)

ID NO 59)

Nucleic Acid Sequence Encoding the Sh24C05 Hv3-21 Heavy Chain Variable

Region (SEQ ID NO: 155)

1
61
121
181
241
301

[0246]

gaggttcagc
agttgtgccg
cccgggaaag
cctgacaatg
ttgcagatga
ggagattatg

tggtggaatc
cttcagggtt
gactggagtg
tgaagggtcg
acagcctgag

atgggtttga

tggcggtggg
cacattctcc
ggttagcact
gttcaccatt
ggctgaggac
ctattggggce

cttgtaaagce
gactatgcga
atcagcgatg
tccagggata
accgceccegtcet

cagggcactt

caggaggcetce
tgtcatgggt
gcggaacgta
acgcaaagaa
actactgcge

tggtgacagt

cctcagactg
gcgccaagca
tacctattac
cagtctctat
ccgagaatgg
cagttct

Protein Sequence Defining the Sh24C05 Hv3-21 Heavy Chain Variable Region

(SEQ ID NO: 156)

1 evglvesggg lvkpggslrl scaasgftfs dyamswvrga pgkglewvst isdggtytyy

61 pdnvkgrfti srdnaknsly lgmnslraed tavyycarew gdydgfdywg ggtlvtvss

[0247]

Nucleic Acid Sequence Encoding the Sh24C05 Hv3-23 Heavy Chain Variable

Region (SEQ ID NO: 157)

1
61
121
181
241
301

[0248]

gaggttcagc
agttgtgccg
cccgggaaag
cctgacaatg
ctccagatga

ggagattatg

ttctggaatc
cttcagggtt
gactggagtg
tgaagggtcg
acagcctgag

atgggtttga

tggcggtggg
cacattctcc
ggtttcaact
gttcaccatt
ggctgaggac
ctattggggce

cttgtacagce
gactatgcga
atcagcgatg
tccagggata
accgceccegtcet

cagggcactt

caggaggcetce
tgtcatgggt
gcggaacgta
acagcaagaa
actactgcge

tggtgacagt

cctcagactg
gcgccaagca
tacctattac
cacactctat
ccgagaatgg
cagttct

Protein Sequence Defining the Sh24C05 Hv3-23 Heavy Chain Variable Region

(SEQ ID NO: 158)

1 evgllesggg lvgpggslrl scaasgftfs dyamswvrga pgkglewvst isdggtytyy

61 pdnvkgrfti srdnskntly lgmnslraed tavyycarew gdydgfdywg ggtlvtvss

[0249]

Nucleic Acid Sequence Encoding the Sh24C05 Hv3-30 Heavy Chain Variable

Region (SEQ ID NO: 159)

1
61
121
181
241
301

caggttcagce
agttgtgccg
cccgggaaag
cctgacaatg
ctccaaatga

ggagattatg

tggtggaatc
cttcagggtt
gactggagtg
tgaagggtcg
gtagcctgag
atgggtttga

tggcggtggg
cacattctcc
ggttgccact
gttcaccatt
ggctgaggac
ctattggggce

gtagtacaac
gactatgcga
atcagcgatg
tccagggata
accgceccegtcet

cagggcactt

caggacggtc
tgtcatgggt
gcggaacgta
actcaaagaa
actactgcge

tggtgacagt

cctcagactg
gcgccaagca
tacctattac
caccctctat
ccgagaatgg
cagttct



Sh24C06 Hv3- 30 GFTFSDY (SEQ ID NO 75) SDGGTY (SEQ ID NO 76) EWGDYDGFDY
(SEQ ID NO 59) Hu24C06 HvA GFTFSDY (SEQ ID NO 75) SDGGTY (SEQ ID NO 76)
EVWGDYDGFDYOQRSHQ3FDINOG 59) 24CC6 GFTFSDYA (SEQ I D NO  @4Y/USIDGSINP ( SEQ | D
NO 95) ARE WGDYDGFDY (SEQ ID NO 96) Sh24C0B Hv3-7 GFTFSDYA (SEQ I D NO

94) | SDGGTYT (SEQ ID NO 95) ARE WEDYDGFDY (SEQ I D NO 96) Sh24C06 Hv3- 11
GFTFSDYA (SEQ ID NO 94) | SDGGTYT {$EQ ID NO 95) ARE WEDYDGFDY (SEQ | D NO
96) Sh24C06 Hv3- 11 N62S GFTFSDYA (SEQ ID NO. 94) | SDGGTYT (SEQ ID NO 95)
ARE WGDYDGFDY (SEQ I D NO. 96) Sh24C06 Hv3-21 GFTFSDYA (SEQ I D NO. 94)

[0250] Protein Sequence Defining the Sh24C05 Hv3-30 Heavy Chain Variable Region
(SEQ ID NO: 160)

1 gvglvesggg vvgpgrslrl scaasgftfs dyamswvrga pgkglewvat isdggtytyy

5 61 pdnvkgrfti srdnskntly lgmsslraed tavyycarew gdydgfdywg ggtlvtvss

[0251] Nucleic Acid Sequence Encoding the Hu24C05 HvA Heavy Chain Variable Region
(SEQ ID NO: 161)

10

15

20

25

30

1
61
121
181
241
301

[0252]

gaggttcagc
agttgtgccg
cccgggaaag
cctgacaatg
cttcagatga
ggagattatg

tggtggaatc
cttcagggtt
gactggagtg
tgaagggtcg
acagcctgag

atgggtttga

tggcggtggg
cacattctcc
ggttgccact
gttcaccatt
ggctgaggac
ctattggggce

cttgtaaagce
gactatgcga
atcagcgatg
tccagggata
accgceccegtcet

cagggcactt

caggaggcetce
tgtcatgggt
gcggaacgta
acgcaaagaa
actactgcge

tggtgacagt

cctcagactg
gcgccaagca
tacctattac
cagtctctac
ccgagaatgg
cagttct

Protein Sequence Defining the Hu24C05 HvA Heavy Chain Variable Region (SEQ

ID NO: 162)

1 evglvesggg lvkpggslrl scaasgftfs dyamswvrga pgkglewvat isdggtytyy

61 pdnvkgrfti srdnaknsly lgmnslraed tavyycarew gdydgfdywg ggtlvtvss

[0253]

Nucleic Acid Sequence Encoding the Sh24C05 Kv1-9 Kappa Chain Variable

Region (SEQ ID NO: 163)

1 gatattcagt tgacccaatc

61
121
181
241
301

ataacctgtc
ggaaaagccc
cgattctccg
gaagatttcg

ggcactaaac

gggcaagcca
ctaagctgtt
gttctggctce
ccacgtacta

tggagatcaa

acctagcttce
ggagatttct
gatctatgcet
cggaacagag
ttgcctcecag

a

ctctcagett
gggtacctgt
gcgtcaacct
ttcactctga

tacgacagct

ccgtgggcega
cctggtacca
tggatagcgg
caatttctag

atccctatac

cagagttacc
acagaagccce
tgtccecgagt
ccttcageca

atttgggcag

[0254] Protein Sequence Defining the Sh24C05 Kv1-9 Kappa Chain Variable Region (SEQ
ID NO: 164)

1 digltgspsf lsasvgdrvt itcrasgeis gylswyggkp gkapklliya astldsgvps

61 rfsgsgsgte ftltisslgp edfatyyclq ydsypytfgg gtkleik



| SDGGTYT (SEQ I D NO. 95) ARE WGDYDGFDY (SEQ I D NGO 96) Sh24CC6 Hv3-23
G-TFSDYA (SEQ I D NGO 94) |SDGGTYT (SEQ I D NO 95) ARE WEDYDGFDY (SEQ I D NO
96) Sh240¥0 2PMBB8U1G-TFSDYA (SEQ | D NO. 94) | SDGGTYT ( SEOTUN2ND03B3) ARE
WGEDYDGFDY (SEQ I D NO 96) Hu24CO6 HvA GFTFSDYA (SEQ ID NO 94) | SDGGTYT
(SEQ I D NO 95) ARE WEDYDGFDY ( SEQ H:) NO 96) WO

2011/ 136911PCT/ US2011/ 031829 - 74 -"Chothia, and MGT definitions) are shown
in Table 12. Table 12 24C06 RASCEI SGYLS (SEQ I D NO 60) AASTLDS (SEQ ID
NO 61) [0REFDPSYRYEldi SEQ $3ghence Ghcodin 2 4ECHh DS KWRAK GGG SEMHI® NO  60)

AASTLDS (SEQ | D NO 61? LQYDSYPYT (SEQ ID NO 62) Sh24CO5 Kvl -16
Region (SEQ ID NO: 165)

10

15

20

25

30

35

1
61
121
181
241
301

[0256]

gatattcaga
ataacctgtc
ggaaaggccce
cgattctccg
gaagatttcg

ggcactaaac

tgacccaatc
gggcaagcca
cgaagagctt
gttctggctce
ccacgtacta

tggagatcaa

acctagcagt
ggagatttct
gatctatgcet
cggaaccgac
ttgcctcecag

a

ctctcagett
gggtacctgt
gcgtcaacct
tttactctga

tacgacagct

ccgtgggcega
cctggtttceca
tggatagcgg
caatttctag

atccctatac

cagagttacc
acagaagccce
tgtccecgagt
ccttcageca

atttgggcag

Protein Sequence Defining the Sh24C05 Kv1-16 Kappa Chain Variable Region

(SEQ ID NO: 166)

1 digmtgspss lsasvgdrvt itcrasgeis gylswfggkp gkapksliya astldsgvps

61 rfsgsgsgtd ftltisslgp edfatyyclq ydsypytfgg gtkleik

[0257]

Nucleic Acid Sequence Encoding the Sh24C05 Kv1-17 Kappa Chain Variable

Region (SEQ ID NO: 167)

1
61
121
181
241
301

[0258]

gatattcaga
ataacctgtc
ggaaaagccc
cgattctccg
gaagatttcg

ggcactaaac

tgacccaatc
gggcaagcca
caaagaggtt
gttctggctce
ccacgtacta

tggagatcaa

acctagcagt
ggagatttct
gatctatgcet
cggaaccgag
ttgcctcecag

a

ctctcagett
gggtacctgt
gcgtcaacct
ttcactctga

tacgacagct

ccgtgggega
cctggtatca
tggatagcgg
caatttctag

atccctatac

cagagttacc
acagaagccce
tgtccecgagt
ccttcageca

atttgggcag

Protein Sequence Defining the Sh24C05 Kv1-17 Kappa Chain Variable Region

(SEQ ID NO: 168)

1 digmtgspss lsasvgdrvt itcrasgeis gylswyggkp gkapkrliya astldsgvps

61 rfsgsgsgte ftltisslgp edfatyyclq ydsypytfgg gtkleik

[0259]

Nucleic Acid Sequence Encoding the Sh24C05 Kv1-33 Kappa Chain Variable

Region (SEQ ID NO: 169)

1
61
121
181
241
301

gatattcaga
ataacctgtc
ggaaaggccce
cgattctccg
gaggacatcg

ggcactaaac

tgacccaatc
gggcaagcca
ccaagctgtt
gttctggctce
ccacgtacta

tggagatcaa

acctagcagt
ggagatttct
gatctatgcet
cggaacagac
ttgcctcecag

a

ctctcagett
gggtacctgt
gcgtcaacct
tttactttta

tacgacagct

ccgtgggcega
cctggtacca
tggatagcgg
caatttctag

atccctatac

cagagttacc
acagaagccce
tgtccecgagt
ccttcageca

atttgggcag



RASQEI SGYLS (SEQ I D NO 60) AASTLDS (SEQ ID NO. 61) LQYDSYPYT (SEQ I D NO

62) Sh24C06 Kvl - 17 RASQEI SGYLS (SEQ I D NO 60) AASTLDS (SEQ ID NO 61)
LQYDSYPYWOSEQ/BRINOG,  62) Sh24C06 Kv1- 33 RASQEI SGYLS ( SEQTIUS2NM03109
AASTLDS (SEQ ID NO 61) LQYDSYPYT (SEQ ID NO. 62) Sh24C06 Kv1l- 39

RASQEI SGYLS (SEQ I D NO. 60) AASTL
62) Hu24C06 KvA RASCQEI SGYLS (SEQ |

LQYDSYPYT (SEQ I D NGO 62)

10

15

20

25

30

[0260]

DS

D’

SEQ ID NO 61) LQYDSYPYT (SEQ I D NO.
60) AASTLDS (SEQ ID NO 61)

Protein Sequence Defining the Sh24C05 Kv1-33 Kappa Chain Variable Region

(SEQ ID NO: 170)

1 digmtgspss lsasvgdrvt itcrasgeis gylswyggkp gkapklliya astldsgvps

61 rfsgsgsgtd ftftisslgp ediatyyclq ydsypytfgg gtkleik

[0261]

Nucleic Acid Sequence Encoding the Sh24C05 Kv1-39 Kappa Chain Variable

Region (SEQ ID NO: 171)

1
61
121
181
241
301

[0262]

gatattcaga
ataacctgtc
ggaaaagccc
cgattctccg
gaagatttcg

ggcactaaac

tgacccaatc
gggcaagcca
ctaagctgtt
gttctggctce
ccacgtacta

tggagatcaa

acctagcagt
ggagatttct
gatctatgcet
cggaactgac
ttgcctcecag

a

ctctcagett
gggtacctgt
gcgtcaacct
ttcactctga

tacgacagct

ccgtgggega
cctggtatca
tggatagcgg
caatttctag

atccctatac

cagagttacc
acagaagccce
tgtccecgagt
ccttcageca

atttgggcag

Protein Sequence Defining the Sh24C05 Kv1-39 Kappa Chain Variable Region

(SEQ ID NO: 172)

1 digmtgspss lsasvgdrvt itcrasgeis gylswyggkp gkapklliya astldsgvps

61 rfsgsgsgtd ftltisslgp edfatyyclqg ydsypytfgg gtkleik

[0263]

Nucleic Acid Sequence Encoding the Hu24C05 KvA Kappa Chain Variable Region

(SEQ ID NO: 173)

1
61
121
181
241
301

[0264]

gatattcaga
ataacctgtc
ggaggcgcca
cgattctccg
gaagatttcg

ggcactaaac

tgacccaatc
gggcaagcca
tcaagaggtt
gttctggctce
ccacgtacta

tggagatcaa

acctagcagt
ggagatttct
gatctatgcet
cggaagtgac
ttgcctcecag

a

ctctcagett
gggtacctgt
gcgtcaacct
tacactctga

tacgacagct

ccgtgggcega
cctggcetgea
tggatagcgg
caatttctag

atccctatac

cagagttacc
acagaagccce
tgtccecgagt
ccttcageca

atttgggcag

Protein Sequence Defining the Hu24C05 KvA Kappa Chain Variable Region (SEQ

ID NO: 174)

1 digmtgspss lsasvgdrvt itcrasgeis gylswlggkp ggaikrliya astldsgvps

61 rfsgsgsgsd ytltisslgp edfatyyclq ydsypytfgg gtkleik



24006 QEI SGY (SEQ ID NO 101) AAS LQYDSYPYT (SEQ ID NO 62) Sh24C06 Kvi-9
QEI SGY (SEQ ID NO 101) AAS LQYDSYPYT (SEQ ID NO 62) Sh24C06 Kvl-16 QEl SGY
(SEQ | D N0 200M1B69AS LQYDSYPYT (SEQ I D NO 62) Sh24CCH RETAUB01QEESEY ( SEQ
ID NO 101) AAS LQYDSYPYT (SEQ ID NO 62) Sh24C05 Kv1-33 QEI SGY (SEQ I D NO
101) AAS LQYDSYPYT (SEQ ID NO. 62) MO 2011/136911PCT/ US2011/ 031829 -75 -
Table 12 (Cont.) Sh24CO6 QEISGY ~97°

[0265] The amino acid sequences defining the immunoglobulin heavy chain variable
regions for the antibodies produced in Example 12 are aligned in FIG. 15. Amino terminal
signal peptide sequences (for proper expression/secretion) are not shown. CDR;, CDR;, and

CDR; (Kabat definition) are identified by boxes.

5 [0266] The amino acid sequences defining the immunoglobulin light chain variable regions
for the antibodies in Example 12 are aligned in FIG. 16. Amino terminal signal peptide
sequences (for proper expression/secretion) are not shown. CDR;, CDR; and CDR; are

identified by boxes.

[0267] Table 10 is a concordance chart showing the SEQ ID NO. of each sequence

10  discussed in this Example.

Table 10

Sh24C05 Hv3-7 Heavy Chain Variable Region—nucleic acid

150 Sh24C05 Hv3-7 Heavy Chain Variable Region—protein

57 Sh24C05 Hv3-7 Heavy Chain CDR;

58 Sh24C05 Hv3-7 Heavy Chain CDR»

59 Sh24C05 Hv3-7 Heavy Chain CDR3

151 Sh24C05 Hv3-11 Heavy Chain Variable Region—nucleic acid

152 Sh24C05 Hv3-11 Heavy Chain Variable Region—protein

57 Sh24C05 Hv3-11 Heavy Chain CDR;

58 Sh24C05 Hv3-11 Heavy Chain CDR,

59 Sh24C05 Hv3-11 Heavy Chain CDR;3

153 Sh24C05 Hv3-11 N62S Heavy Chain Variable Region—
nucleic acid

154 Sh24C05 Hv3-11 N62S Heavy Chain Variable Region—
protein

57 Sh24C05 Hv3-11 N62S Heavy Chain CDR;

148 Sh24C05 Hv3-11 N62S Heavy Chain CDR;

59 Sh24C05 Hv3-11 N62S Heavy Chain CDRj3

155 Sh24C05 Hv3-21 Heavy Chain Variable Region—nucleic acid

156 Sh24C05 Hv3-21 Heavy Chain Variable Region—protein




AAS LQYDSYPYT Kv1-39 (SEQ ID NGO 101) (SEQ ID NO 62) Hu24COoc (EI SGY AAS
LQYDSYPYT KvA (SEQ ID NO 101) (SEQID NO 62) [0270]In Tables 11 and 12,
t he | onge¥P 200R368duences for the i munogl obulin heavy €RAIUS2HAG3IIS2Yht
chain are shown in bold. 5 [0271] To create the conplete chineric and

humani zed heavy or kappa chain anti89dy sequences, each variabl e sequence
above is conbined with its respective hunman constant regi on. For exanple, a
conpl ete heavy chain conprises a heavy vari abl e sequence foll owed by a
human 1 gGlL heavy chai n constant s@&gbkidgCGenta hurman |1 g& heavy chain
constant sequence. A conplete kappa chain conprises a kappa vari abl e
sequence fo
[ 0272] Nucl e st ant

Regi on ( SEQTD NG I75) ghb 4845 OG510a86A9 (GdGACDRTAY aaggaccaag cactcggetg
tgtgttccca gtcgccccta gectcgtcaag gattatfttc gcagCaagag cagagccagt

58 Sh24C05 Hv3-21 Heavy Chain CDR,

59 Sh24C05 Hv3-21 Heavy Chain CDR;

157 Sh24C05 Hv3-23 Heavy Chain Variable Region—nucleic acid

158 Sh24C05 Hv3-23 Heavy Chain Variable Region—protein

57 Sh24C05 Hv3-23 Heavy Chain CDR;

58 Sh24C05 Hv3-23 Heavy Chain CDR,

59 Sh24C05 Hv3-23 Heavy Chain CDR;

159 Sh24C05 Hv3-30 Heavy Chain Variable Region—nucleic acid

160 Sh24C05 Hv3-30 Heavy Chain Variable Region—protein

57 Sh24C05 Hv3-30 Heavy Chain CDR;

58 Sh24C05 Hv3-30 Heavy Chain CDR;

59 Sh24C05 Hv3-30 Heavy Chain CDR;

161 Hu24C05 HvA Heavy Chain Variable Region—nucleic acid

162 Hu24C05 HvA Heavy Chain Variable Region—protein

57 Hu24C05 HvA Heavy Chain CDR;

58 Hu24C05 HvA Heavy Chain CDR,

59 Hu24C05 HvA Heavy Chain CDR;

163 Sh24C05 Kv1-9 Light (kappa) Chain Variable Region—
nucleic acid

164 Sh24C05 Kv1-9 Light (kappa) Chain Variable Region—
protein

60 Sh24C05 Kv1-9 Light (kappa) Chain CDR;

61 Sh24C05 Kv1-9 Light (kappa) Chain CDR;

62 Sh24C05 Kv1-9 Light (kappa) Chain CDR3

165 Sh24C05 Kv1-16 Light (kappa) Chain Variable Region—

nucleic acid

166 Sh24C05 Kv1-16 Light (kappa) Chain Variable Region—

protein




tacat ccggg aaccgtgagc 15 121 tggaacagtg gagcactcac ttctggtgtc catacttttc
ctgctgtcct gcaaagctct 181 ggcctgtact cactcagctc cgtcgtgacc gtgccatctt
cat ct ct ggyocatiidegacc 241 tacatctgta at gt aaacca caagccPegdSaHn@s8ahgg
t cgat aagcg ggtggaaccc 301 aagagctgcg acaagactca cacttgtccc ccatgccctg
cccctgaact tctgggeggt

-71 -
Table 10 (Cont.)

60 Sh24C05 Kv1-16 Light (kappa) Chain CDR;

61 Sh24C05 Kv1-16 Light (kappa) Chain CDR,

62 Sh24C05 Kv1-16 Light (kappa) Chain CDR3

167 Sh24C05 Kv1-17 Light (kappa) Chain Variable Region—nucleic
acid

168 Sh24C05 Kv1-17 Light (kappa) Chain Variable Region—protein

60 Sh24C05 Kv1-17 Light (kappa) Chain CDR;

61 Sh24C05 Kv1-17 Light (kappa) Chain CDR,

62 Sh24C05 Kv1-17 Light (kappa) Chain CDR3

169 Sh24C05 Kv1-33 Light (kappa) Chain Variable Region—nucleic
acid

170 Sh24C05 Kv1-33 Light (kappa) Chain Variable Region—protein

60 Sh24C05 Kv1-33 Light (kappa) Chain CDR;

61 Sh24C05 Kv1-33 Light (kappa) Chain CDR,

62 Sh24C05 Kv1-33 Light (kappa) Chain CDR3

171 Sh24C05 Kv1-39 Light (kappa) Chain Variable Region—nucleic
acid

172 Sh24C05 Kv1-39 Light (kappa) Chain Variable Region—protein

60 Sh24C05 Kv1-39 Light (kappa) Chain CDR;

61 Sh24C05 Kv1-39 Light (kappa) Chain CDR,

62 Sh24C05 Kv1-39 Light (kappa) Chain CDR3

173 Hu24C05 KvA Light (kappa) Chain Variable Region—nucleic acid

174 Hu24C05 KvA Light (kappa) Chain Variable Region—protein

60 Hu24C05 KvA Light (kappa) Chain CDR;

61 Hu24C05 KvA Light (kappa) Chain CDR,

62 Hu24C05 KvA Light (kappa) Chain CDR3

[0268] Humanized monoclonal antibody heavy chain CDR sequences (Kabat, Chothia, and
IMGT definitions) are shown in Table 11.



361 cccagcgtct ttttgttccc accaaagcct aaagatactc tgatgataag tagaacaccc 20
421 gaggtgacat gtgttgttgt agacgtttcc cacgaggacc cagaggttaa gttcaactgg 481
t acgt t gat\YogayiBeHagt acat aat gct aagaccaagc ctagagagga §€AFISA1AAB182541
agtacatacc gtgtagtcag tgttctcaca gtgctgcacc aagactggct caacggcaaa 601

gaat acaaat

-72 -

Table 11

24C05 DYAMS TISDGGTYTYYPDNVKG | EWGDYDGFDY
(SEQ ID NO: 57) (SEQ ID NO: 58) (SEQ ID NO: 59)
Sh24C05
Hv3-7 DYAMS TISDGGTYTYYPDNVKG | EWGDYDGFDY
(SEQ ID NO: 57) (SEQ ID NO: 58) (SEQ ID NO: 59)
Sh24C05 | DYAMS TISDGGTYTYYPDNVKG | EWGDYDGFDY
Hv3-11 (SEQ ID NO: 57) (SEQ ID NO: 58) (SEQ ID NO: 59)
Sh24C05
Hv3-11 DYAMS TISDGGTYTYYPDSVKG | EWGDYDGFDY
N62S (SEQ ID NO: 57) (SEQ ID NO: 148) (SEQ ID NO: 59)
Sh24C05 | DYAMS TISDGGTYTYYPDNVKG | EWGDYDGFDY
Hv3-21 (SEQ ID NO: 57) (SEQ ID NO: 58) (SEQ ID NO: 59)
Sh24C05 | DYAMS TISDGGTYTYYPDNVKG | EWGDYDGFDY
Hv3-23 | (SEQID NO: 57) (SEQ ID NO: 58) (SEQ ID NO: 59)
Sh24C05 | DYAMS TISDGGTYTYYPDNVKG | EWGDYDGFDY
Hv3-30 | (SEQID NO: 57) (SEQ ID NO: 58) (SEQ ID NO: 59)
Hu24C05 | DYAMS TISDGGTYTYYPDNVKG | EWGDYDGFDY
HvA (SEQ ID NO: 57) (SEQ ID NO: 58) (SEQ ID NO: 59)

N62S

(SEQ ID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)
Sh24C05 | GFTFSDY SDGGTY EWGDYDGFDY
Hv3-7 (SEQ ID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)
Sh24C05 | GFTFSDY SDGGTY EWGDYDGFDY
Hv3-11 (SEQ ID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)
Sh24C05 | GFTFSDY SDGGTY EWGDYDGFDY
Hv3-11 (SEQ ID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)




gcaaagt gt c caacaaagca ctcccagccc ctatcgagaa gactattagt 661 aaggcaaagg
ggcagcct cg tgaaccacag gtgtacactc tgccacccag tagagaggaa 25 721 at gacaaaga
accaagt ctWoaptigdetdigc ct ggt gaaag gcttctaccc cagcgacatc PEBUSIEAHBI8ghgt
gggagagt aa cggtcagcct gagaacaatt acapgacaac ccccccagtg 841 ctggatagtg
acgggtcttt ctttctgtac agtaagctga ctgtggacaa

Table 11 (Cont.)

Sh24C05 | GFTFSDY SDGGTY EWGDYDGFDY
Hv3-21 (SEQ ID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)
Sh24C05 | GFTFSDY SDGGTY EWGDYDGFDY
Hv3-23 | (SEQ ID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)
Sh24C05 | GFTFSDY SDGGTY EWGDYDGFDY
Hv3-30 | (SEQID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)
Hu24C05 | GFTFSDY SDGGTY EWGDYDGFDY
HvA (SEQ ID NO: 75) (SEQ ID NO: 76) (SEQ ID NO: 59)

24C05 GFTFSDYA ISDGGTYT AREWGDYDGFDY
(SEQ ID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)
Sh24C05 | GFTFSDYA ISDGGTYT AREWGDYDGFDY
Hv3-7 (SEQ ID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)
Sh24C05 | GFTFSDYA ISDGGTYT AREWGDYDGFDY
Hv3-11 (SEQ ID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)
Sh24C05 | GFTFSDYA ISDGGTYT AREWGDYDGFDY
Hv3-11 (SEQ ID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)
N62S
Sh24C05 | GFTFSDYA ISDGGTYT AREWGDYDGFDY
Hv3-21 (SEQ ID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)
Sh24C05 | GFTFSDYA ISDGGTYT AREWGDYDGFDY
Hv3-23 | (SEQ ID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)
Sh24C05 | GFTFSDYA ISDGGTYT AREWGDYDGFDY
Hv3-30 | (SEQID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)
Hu24C05 | GFTFSDYA ISDGGTYT AREWGDYDGFDY
HvA (SEQ ID NO: 94) (SEQ ID NO: 95) (SEQ ID NO: 96)

[0269] Humanized monoclonal antibody Kappa light chain CDR sequences (Kabat,



gtcccgctgg 901 cagcagggta acgtcttcag ctgttccgtg atgcacgagg cattgcacaa

ccact acac

c

2011/ 136 QRCI/136A011/ 031829 - 76-

gt aal gcl vk dyf pepvtvs wnsgal t sgv ht
yi cnvnhkps nt kvdkrvep kscdkthtcp pc

961 cagaagtcac tgagcctgag cccagggaag

[ 0273] Prot ei n Sequenc @CDASRHI1AI82he Human
| gG1 Heavy Chain Constant Region (SEQ ID NO 176) 1 astkgpsvfp | apsskstsg
avlgss 5 61 glyslssvvt vpssslgtqt

%gpellgg 121 psvflfppkp kdtl msrtp

evt cvvvdvs hedpevkf nw yvdgvevhna kt kpreegyn 181 styrvvsvlt vl hgdw ngk
eykckvs@kahiapani BRGTiekakiogprepshomit inpfabiee2. 241 nt knqvsl tc | vkgf ypsdi
avewesngqp ennykttppv | dsdgsffly skltvdksrw 301 gqgnvfscsv mheal hnhyt
gkslslspgk 10 [0274] Nucl eic Acid Seqpgkiea2Encodi ng the Human |1 g& Heavy

Chai n Constant Region (SEQ I D NO 177)

ct ggcgccc
gactacttc
cacaccttc
gtgccctcc
aacaccaag
gcaccacct
atgatctcc
gaggt ccag
cgggaggage
gact ggct g@
at cgagaaa
cccccatcc
ttctacccc
aagaccaca
gt ggacaag
ct gcacaac
Sequence

178)

g tggcag
C_dgaccce

HﬁN@E%@EtC
ga ggtcacg

301
361
20

q

g bIBNG: €183
1 gtggtggtgg

gt gcccy
438EQURANGYBEACCCL G

acgt gagcca cgaagg

1 gcctccacca agggcccatc ggtcttcccce

cgtg

cccc

tShZﬁﬂ@ﬁt

t caa
K& gcag

QBMQ@S@HGSSJQC

600 YRR 5

481
541
601

gAGgElIgbYC at 2

{5

aspLRiost
C gggagg
aKgtdaca

nnnnnn

CRAS GFISEAASY9Y
agat gaccaagaac

tQSdﬁQH@l\@@@ﬁ g9

ﬂﬂf\ P W_W_"W_W-_%

661
25 7’
781

QA1

(

L e
CAQOPFICPSY aac
P1 caggt cagcc

gﬂ&@%@d@d‘ﬂ@ @90

4

ggc

e

RO I @REGHO tc
the Human |1 &2

a

cKagetacac
fining

9
J

O 1L

901
961
Heav

NA+At §t t€¢

L
Ct gct

?M
¢SEOIDWNO: €99

Chai n Const

—

ein

Sh24C05~
Kv1-33

RASQEISGYLS
(SEQ ID NO: 60)

AASTLDS
(SEQ ID NO: 61)

Sh24C05
Kv1-39

RASQEISGYLS
(SEQ ID NO: 60)

AASTLDS
(SEQ ID NO: 61)

AQYDSYR)sEaaagcca
gt.gcaccag
iiited:
acctgcct gt caaa
E@@@hNghé hact ag
gsEeArBROL 82)5] Pr g
nt Region (SEQID
LQYDSYPYT
(SEQ ID NO: 62)

Hu24C05
KvA

RASQEISGYLS
(SEQ ID NO: 60)

AASTLDS
(SEQ ID NO: 61)

gcccecd

qaOFBslyypcaccct d
4

gbL Cadly

Clz(ag Sgi mt gaggct
LQYDSYPYT
(SEQ ID NO: 62)
LQYDSYPYT
(SEQ ID NO: 62)

AAS [ LQYDSYPYT
(SEQ ID NO: 101) (SEQ ID NO: 62)
Sh24C05 | QEISGY AAS LQYDSYPYT
Kvl-9 | (SEQ ID NO: 101) (SEQ ID NO: 62)
Sh24C05 | QEISGY AAS LQYDSYPYT
Kv1-16 | (SEQ ID NO: 101) (SEQ ID NO: 62)
Sh24C05 | QEISGY AAS LQYDSYPYT
Kv1-17 | (SEQ ID NO: 101) (SEQ ID NO: 62)
Sh24C05 | QEISGY AAS LQYDSYPYT
Kv1-33 | (SEQ ID NO: 101) (SEQ ID NO: 62)




1 astkgpsvfp | apcsrstse staal gcl vk dyf pepvtvs wnsgal t sgv htfpavl gss 61

gl ysl ssvvt vpssnfgtqt ytcnvdhkps nt kvdktver kccvecppcp appvagpsvfi 121

| f ppkpkdtWORDEYIBpHYt ¢ vvvdvshedp evqgf nwvdg vevhnakt kp PEERISAGH108183%5 181
vvsvl tvvhg dw ngkeykc kvsnkgl pap iektisktkg gprepqvyt!l ppsreentkn 241
gvsl tcl vkg fypsdi avew esnggpenny kt%ﬁpn1dsd gsfflysklt vdksrwgqgn 301
vfscsvnhea | hnhyt gksl sl spgk WO 2011/136911PCT/ US2011/ 031829 - 77 -

[ 0276] Nucl ei ¢ Acid Sequence Encodi ng the Human Kappa Li ght Chain Constant
Region (SEQ ID NO 179) 1 cgcaca@ably ki(@wntygcag cgtgttcatt ttcccaccta
gcgat gagca gct gaaaagc 61 ggtactgcct ctgtcgtatg cttgctcaac aacttttacc

cacgt gagg
agt ccgt ga
Sh24C05 | QEISGY AAS LQYDSYPYT
Kv1-39 | (SEQID NO: 101) (SEQ ID NO: 62)
Hu24CO05 | QEISGY AAS LQYDSYPYT
KvA (SEQ ID NO: 101) (SEQ ID NO: 62)
[0270] In Tables 11 and 12, the longest CDR sequences for the immunoglobulin heavy

chain and light chain are shown in bold.

5  [0271] To create the complete chimeric and humanized heavy or kappa chain antibody
sequences, each variable sequence above is combined with its respective human constant
region. For example, a complete heavy chain comprises a heavy variable sequence followed by

a human IgG1 heavy chain constant sequence or a human IgG2 heavy chain constant sequence.

A complete kappa chain comprises a kappa variable sequence followed by the human kappa

10

[0272]
(SEQ ID NO: 175)

15

20

25

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

light chain constant sequence.

Nucleic Acid Sequence Encoding the Human IgG1 Heavy Chain Constant Region

gcctcaacaa
ggcactgcag
tggaacagtg
ggcctgtact
tacatctgta
aagagctgcg
cccagegtct
gaggtgacat
tacgttgatg
agtacatacc
gaatacaaat
aaggcaaagg
atgacaaaga
gcecgttgagt
ctggatagtg
cagcagggta

cagaagtcac

aaggaccaag
cactcggcetyg
gagcactcac
cactcagcetce
atgtaaacca
acaagactca
ttttgttcce
gtgttgttgt
gagtcgaagt
gtgtagtcag
gcaaagtgtc
ggcagcctcg
accaagtctc
gggagagtaa
acgggtcttt
acgtcttcag

tgagcctgag

tgtgttcccea
cctcecgtcaag
ttctggtgtce
cgtcgtgacc
caagcctage
cacttgtccc
accaaagcect
agacgtttcc
acataatgct
tgttctcaca
caacaaagca
tgaaccacag
attgacctgce
cggtcagect
ctttctgtac
ctgttccecgtyg
cccagggaag

ctcgcecececta
gattattttce
catacttttc
gtgccatctt
aatactaagg
ccatgccectyg
aaagatactc
cacgaggacc
aagaccaagc
gtgctgcacc
ctcccagecce
gtgtacactc
ctggtgaaag
gagaacaatt
agtaagctga

atgcacgagg

gcagcaagag
cagagccagt
ctgctgtect
catctctggg
tcgataagcg
cccectgaact
tgatgataag
cagaggttaa
ctagagagga
aagactggcet
ctatcgagaa
tgccacccag
gcttctaccce
acaagacaac
ctgtggacaa

cattgcacaa

tacatccggg
aaccgtgagce
gcaaagctct
cactcagacc
ggtggaaccc
tctgggeggt
tagaacaccc
gttcaactgg
gcagtataat
caacggcaaa
gactattagt
tagagaggaa
cagcgacatc
cceeccagtyg
gtccecgetgyg

ccactacacc



actctcttcc accctgactc tgtccaaggc agactatgaa 241 aaacacaagg tatacgcctg
cgaggttaca caccagggtt tgtctagtcc tgtcaccaag 301 tccttcaata ggggcgaatg t

10 [ 0277]WPIHIIF6Bequence Defi ning the Human Kappa Li ghPCTAZRM 101839 ant
Region (SEQ ID NO 180) 1 rtvaapsvfi fppsdeql ks gtasvvcl|n nfypreakvq
wkvdnal gsg nsgesvteqd 61 skdstyslss éltlskadye khkvyacevt hqgl sspvtk
sfnrgec 15[ 0278] The foll ow ng seque ces represent the actual or
contenplated full Iength heavy and |ight chain sequences (i.e., containing
both the variabl e and constant regi ons sequences) for each anti body

describ t le. S f r I he
desct! PRB7AN iSRS iR o2 PANEAGEE }_Peravggg PICARELEREAD, RGN

am no tﬂ]ﬂKﬁqW6ﬁnd of the protein sequences. is also contenpl ated herein
that the variabl e regi on sequences can be 20I|gated to ot her constant
regi on sequencesstiypirogdueesactibyerthdldcivengithepgGshessylang hightrigdmai ns.
02101 (Mouse.reayy el ¢ a“agT%%%Hs&%%sm%gmgptp&dﬁyﬁécptgg&tpglgg meric

P
24 Heavy ain egi on and Hunman ant Regl on)
(SEI? 121 evtcvvvdvs hedpevkinw yvdgvevhna ktkpreeqyn

psvilfppkp kdtlmisrtp
181
241

styrvvsvlt vlhgdwlngk eykckvsnka lpapiektis kakggprepg vytlppsree

mtkngvsltc lvkgfypsdi avewesnggp ennykttppv ldsdgsffly skltvdksrw

301 gggnvfscsv mhealhnhyt gkslslspgk

10
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[0274]

Nucleic Acid Sequence Encoding the Human IgG2 Heavy Chain Constant Region

(SEQ ID NO: 177)

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

[0275]

gcctceccacca
agcacagcgg
tggaactcag
ggactctact
tacacctgca
aaatgttgtg
ctcttcceccecee
gtggtggtagg
gtggaggtagc
gtggtcagcg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg
ggcteccecttet
gtcttctcat

tceectgtete

agggcccatce
ccectgggetyg
gcgctcectgac
cccectcagecag
acgtagatca
tcgagtgcecce
caaaacccaa
acgtgagcca
ataatgccaa
tcectcaccegt
acaaaggcect
aaccacaggt
tgacctgect
ggcagccgga
tcectectacag
gctcecgtgat
cgggtaaa

ggtcttceccece
cctggtcaag
cagcggcecgtg
cgtggtgacc
caagcccage
accgtgcecca
ggacaccctce
cgaagacccce
gacaaagcca
tgtgcaccag
cccageccecece
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc

gcatgaggcet

ctggcgecect
gactacttcc
cacaccttcc
gtgcccteca
aacaccaagg
gcaccacctg
atgatctccc
gaggtccagt
¢cgggaggagce
gactggctga
atcgagaaaa
cceccecatcecce
ttctacccca
aagaccacac
gtggacaaga

ctgcacaacc

gctccaggag
ccgaaccggt
cagctgtcect
gcaacttcgg
tggacaagac
tggcaggacc
ggacccctga
tcaactggta
agttcaacag
acggcaagga
ccatctccaa
gggaggagat
gcgacatcge
ctccecatget
gcaggtggca

actacacgca

cacctccgag
gacggtgtcg
acagtcctca
cacccagacce
agttgagcgce
gtcagtcttc
ggtcacgtgce
cgtggacggc
cacgttcegt
gtacaagtgc
aaccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac

gcaggggaac

gaagagcctc

Protein Sequence Defining the Human IgG2 Heavy Chain Constant Region (SEQ

ID NO: 178)

1
61
121
181
241
301

astkgpsvip
glyslssvvt
lfppkpkdtl
vvsvltvvhg
gvsltclvkg

viscsvmhea

lapcsrstse
vpssnfgtgt
misrtpevtc
dwlngkeyvkc
fypsdiavew

lhnhytagksl

staalgclvk
vtcenvdhkps
vvvdvshedp
kvsnkglpap
esnggpenny
slspgk

dyfpepvtvs
ntkvdktver
evginwyvdg
iektisktkg
kttppmldsd

wnsgaltsgv
kccvecppep
vevhnaktkp
gprepgvytl
gsfflysklt

htfpavlgss
appvagpsvt
reegfnstfr
ppsreemtkn

vdksrwgggn



ID NO 181) ccagtgtgag 1 atgaacttcg ggctcagctt gatgttcctt gtccttgtct
taaaaggtgt 25 61 gtgcagctgg tggaatctgg gggaggctta gt gaagcctg gagggtccct
gaaact ct WO 20pf13pYd gcagcct ctggattcac tttcagtgac tat gccECHUSAGHRE cg
ccagactccg 181 gaaaagaggc tggagtgggt cgcaaccatt agtgatggtg gtacttacac
ctactatcca 241 gacaatgtaa agggccgfﬂ]_/t_ caccat ctcc agagacaatg ccaagaacaa
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[0276]

Nucleic Acid Sequence Encoding the Human Kappa Light Chain Constant Region

(SEQ ID NO: 179)

1
61
121
181
241
301

[0277]

cgcacagttg
ggtactgcect
tggaaagtgg
agcaaagact
aaacacaagg

tccttcaata

ctgcccececcag
ctgtcgtatg
ataatgcact
caacttattc

tatacgcecctyg
ggggcgaatg

cgtgttcatt
cttgctcaac
tcaatctgga
actctcttcce
cgaggttaca
t

ttcccaccta
aacttttacc
aacagtcaag
accctgactce

caccagggtt

gcgatgagca
cacgtgaggce
agtccgtgac
tgtccaaggce
tgtctagtcc

gctgaaaagc
taaggtgcag
agaacaggac
agactatgaa

tgtcaccaag

Protein Sequence Defining the Human Kappa Light Chain Constant Region (SEQ

ID NO: 180)

1 rtvaapsvfi fppsdeglks gtasvvclln nfypreakvg wkvdnalgsg nsgesvtegd

61 skdstyslss tltlskadye khkvyacevt hgglsspvtk sfnrgec

[0278]

The following sequences represent the actual or contemplated full length heavy and

light chain sequences (i.e., containing both the variable and constant regions sequences) for

each antibody described in this Example. Signal sequences for proper secretion of the

antibodies are also included at the 5” end of the DNA sequences or the amino terminal end of

the protein sequences. It is also contemplated herein that the variable region sequences can be

ligated to other constant region sequences to produce active full length IgG heavy and light

chains.

[0279]

Nucleic Acid Sequence Encoding the Full Length Chimeric 24C05 Heavy Chain

(Mouse Heavy Chain Variable Region and Human IgG1 Constant Region) (SEQ ID NO: 181)

1
61
121
181
241
301
361
421
481
541
601
661

atgaacttcg
gtgcagctgg
tgtgcagcect
gaaaagaggc
gacaatgtaa
caaatgagcc
gattacgacg
acaaaaggac
gcagcactcg
agtggagcac
tactcactca

tgtaatgtaa

ggctcagcett
tggaatctgg
ctggattcac
tggagtgggt
agggccgatt
atctgaagtc
gatttgacta
caagtgtgtt
gctgectegt
tcacttctgg
gctcecgtegt

accacaagcecc

gatgttcctt
gggaggctta
tttcagtgac
cgcaaccatt
caccatctcce
tgaggacaca
ctggggccaa
cccactecgcece
caaggattat
tgtccatact
gaccgtgcecca

tagcaatact

gtcecttgtet
gtgaagcctyg
tatgccatgt
agtgatggtg
agagacaatg
gccatgtatt
ggcaccactc
cctagcagca
tttccagage
tttcctgetyg
tcttcatctce

aaggtcgata

taaaaggtgt
gagggtccect
cttgggttcg
gtacttacac
ccaagaacaa
actgtgcaag
tcacagtctc
agagtacatc
cagtaaccgt
tcctgcaaag
tgggcactca
agcgggtgga

ccagtgtgag
gaaactctcc
ccagactccg
ctactatcca
cctgtacctg
agaatggggt
ctcggcectcea
cgggggcact
gagctggaac
ctctggectyg
gacctacatc

acccaagagce



cctgtacctg 301 caaatgagcc atctgaagtc tgaggacaca gccatgtatt actgtgcaag
agaat ggggt 30 361 gattacgacg gatttgacta ctggggccaa ggcaccactc tcacagtctc
ct cggcct cWO 2AM13p84aaaggac caagtgtgtt cccactcgcc cct agcRGEASAYAYs8EAt c

cgggggcact 481 gcagcactcg gctgectcgt caaggattat tttccagagc cagtaaccgt
gagct ggaac 541 g

10

15

20

25

30

35

721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381

[0280]

Heavy Chain Variable Region and Human IgG1 Constant Region) (SEQ ID NO:

tgcgacaaga
gtctttttgt
acatgtgttg
gatggagtcg
taccgtgtag
aaatgcaaag
aaggggcage
aagaaccaag
gagtgggaga
agtgacgggt
ggtaacgtct

tcactgagce

ctcacacttg
tcccaccaaa
ttgtagacgt
aagtacataa
tcagtgttct
tgtccaacaa
ctcgtgaacc
tctcattgac
gtaacggtca
ctttctttet
tcagctgttce

tgagcccagg

tcececcatge
gcctaaagat
ttceccacgag
tgctaagacc
cacagtgctg
agcactccca
acaggtgtac
ctgcctggtyg
gcctgagaac
gtacagtaag
cgtgatgcecac
gaag

cctgeccectyg
actctgatga
gacccagagg
aagcctagag
caccaagact
gccectateg
actctgccac
aaaggcttct
aattacaaga
ctgactgtgg
gaggcattgce

aacttctggg
taagtagaac
ttaagttcaa
aggagcagta
ggctcaacgg
agaagactat
ccagtagaga
accccagcega
caacccccecece
acaagtcccg

acaaccacta

cggtcccage
acccgaggtg
ctggtacgtt
taatagtaca
caaagaatac
tagtaaggca
ggaaatgaca
catcgcecgtt
agtgctggat
ctggcagcag

cacccagaag

Protein Sequence Defining the Full Length Chimeric 24C05 Heavy Chain (Mouse

1
61
121
181
241
301
361
421

[0281]

mnfglslmfl
ekrlewvati
dydgfdywgqg
sgaltsgvht
cdkthtecppce
dgvevhnakt
kggprepgvy
sdgsfflysk

vlvlkgvqgce
sdggtytyyp
gttltvssas
fpavlgssgl
papellggps
kpreegynst
tlppsreemt
ltvdksrwgg

valvesgggl
dnvkgrftis
tkgpsvipla
yslssvvtvp
vilfppkpkd
yrvvsvltvl
kngvsltcly

gnviscsvmh

vkpggslkls
rdnaknnlyl
psskstsggt
ssslgtgtyi
tlmisrtpev
hgdwlngkey
kgfypsdiav
ealhnhytagk

caasgftfsd
amshlksedt
aalgclvkdy
cnvnhkpsnt
tcvvvdvshe
kckvsnkalp
ewesnggpen

slslspgk

182)

yvamswvrgtp
amyycarewqg
fpepvtvswn
kvdkrvepks
dpevkinwyv
apiektiska

nyvkttppvld

Nucleic Acid Sequence Encoding the Full Length Chimeric 24C05 Light Chain

(Mouse Kappa Chain Variable Region and Human Kappa Constant Region) (SEQ ID NO: 183)

1 atggacatga gggttcctgce

61
121
181
241
301
361
421
481
541
601
661

agatgtgaca
gtcagtctca
aaaccagatg
ccaaaaaggt
gagtctgaag
ggagggggga
ccaccaagtg
ttctaccctce
agccaagaat
ctgaccctgt
cagggactgt

tccagatgac
cttgtcggge
gaactattaa
tcagtggcag
atcttgcaga
ccaagctgga
atgagcaact
gagaagccaa
cagttaccga
caaaggccga

ccagcccagt

tcacgttttt
ccagtctcca
aagtcaggaa
acgcctgatce
taggtctggg
ctattactgt
aataaaacgc
gaagtctggt
agtccaatgg
acaggattca
ttacgagaaa

gacaaaatct

ggcttettgt
tcctecttat
attagtggtt
tacgccecgeat
tcagattatt
ctacaatatg
acagtcgcecg
actgcttcag
aaggtagaca
aaggacagta
cacaaggtct

tttaaccgtyg

tgctctggtt
ctgcecctetet
acttaagctg
ccactttaga
ctctcaccat
atagttatcc
ctceccetecegt
tcgtgtgtcet
acgcactgca
catattccct
atgcttgecga
gggagtgt

tccaggtacc
gggagaaaga
gcttcagcag
ttctggtgtce
cggcagcectt
gtacacgttc
gttcatcttt
gctgaacaat
gtccggcaat
gagcagcact

agtgacacat



agt ggagcac tcacttctgg tgtccatact tttcctgctg tcctgcaaag ctctggcctg 601
tactcactca gctccgtcgt gaccgtgcca tcttcatctc tgggcactca gacctacatc 35 661
t gt aat gt M02WLABHYcc t agcaat act aaggt cgat a agcgggt gga EETAR2AYAH1823\0
2011/ 136911PCT/ US2011/ 031829 -78- 721 tgcgacaaga ctcacacttg tcccccatgc
cctgcccctg aacttctggg cggtoccagc 78], gtctttttgt tcccaccaaa gcct aaagat
actctgat ga taagtagaac acccgaggtg 841 acatgtgttg ttgtagacgt ttcccacgag
gacccagagg ttaagttcaa ctggtacgtt 901 gatggagtcg aagtacataa tgctaagacc
aagcct agag aggagcagta taatagtaca 5 961 taccgtgtag tcagtgttct cacagtgctg
caccaagact ggctcaacgg caaagaatac 1021Haaat otccaacaacagcactccca

gcccct aill2§2hgadelc

tggtg
aaaggct t&P% : .gc%gtca gcgggagaac
aattacaaga caaccceccc at 10 ..1 61 agt t t aag
ctgact gt gg acg%g ce 6h%$§%g%%%§atléﬁ T &tgé%ﬁgggﬂg%agctcgg&% e

ttc cgt Yat gcat
gaggrat t gc ac@hée@ﬁﬁéréa@@éaﬁﬁﬁgv188£S$%é@tﬁ%@ééﬂ¥©a@%ﬁ%aﬁ@“g A SYPYEE

[ 0280] Prot ei ﬂzls@gy@n@@kp&fviamﬁglt h@s&éﬂlllkslg:%ﬁrhcﬂﬂlinmﬂr@aQMVd‘ﬁaqynghai n
(|VDUSE,‘ 15 He%il rsrﬂ?sa{fltre] arkldg'P %sgggf QSka yekl_ﬂlrm‘n l erre IOI’]) (SEQ

I D NO 182) k vgce vq vesgvaﬁc%k a%%ﬁ?s caasgf tf sd
yamswrqgtp 61 ekrIeMNatl sdggtytyyp dnvkgrftls rdnaknnl yl qgmshl ksedt
anyycare 121 dydgfdymgq gttltvssas tko-svfpla psskst sggt  aal gcl vkdy
f pepvt VH{?@ €q gl Eceelng (e i gth Hamagized $h24600 Ad,
kvd

dpev

aplektlgkagaﬁﬁukqggyepqu tlppsreent knqultclv kgfypsdlav emesngqpen

nykttppvl d 421 sdgsfflysk |tvdksrwgq gnvfscsvmh eal hnhyt gk sl sl spgk 25

[ 0281] Nucl ei ¢ AcitdySequenecet Eneodi nigot e tFubdothengtcht &hitmerdtc c24638bgttd ght

Chai n

15

20

25

30

35

61 aggtgcgagg ttcagctggt

121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381

agactgagtt
caagcacccg
tattaccctg
ctctacctgce
gaatggggag
tctgectcaa
gggggcactg
agctggaaca
tctggectgt
acctacatct
cccaagagcet
ggtcccagceyg
cccgaggtga
tggtacgttyg
aatagtacat
aaagaataca
agtaaggcaa
gaaatgacaa
atcgcegttyg
gtgctggata
tggcagcagg

acccagaagt

gtgccgette
ggaaaggact
acaatgtgaa
agatgaacag
attatgatgg
caaaaggacc
cagcactcgg
gtggagcact
actcactcag
gtaatgtaaa
gcgacaagac
tctttttgtt
catgtgttgt
atggagtcga
accgtgtagt
aatgcaaagt
aggggcagcee
agaaccaagt
agtgggagag
gtgacgggtc
gtaacgtctt

cactgagcect

ggaatctggce
agggttcaca
ggagtgggtt
gggtcggttce
cctgagggcet
gtttgactat
aagtgtgttc
ctgceccectegte
cacttctggt
ctcecgtegtyg
ccacaagcect
tcacacttgt
cccaccaaag
tgtagacgtt
agtacataat
cagtgttctce
gtccaacaaa
tcgtgaacca
ctcattgacc
taacggtcag
tttctttectyg
cagctgttcc

gagcccaggyg

ggtgggcttg
ttctcecgact

gccactatca
accatttcca
gaggacaccg
tggggccagg

ccactcgcecce
aaggattatt
gtccatactt
accgtgcecat
agcaatacta
cceecatgece
cctaaagata
tcccacgagg
gctaagacca
acagtgctge
gcactcccag
caggtgtaca
tgcctggtga
cctgagaaca
tacagtaagc
gtgatgcacg

aag

tacaaccagg
atgcgatgtc
gcgatggcgg
gggataacgc
ccgtctacta
gcactttggt
ctagcagcaa
ttccagagcece
ttcectgetgt
cttcatctct
aggtcgataa
ctgccecectga
ctctgatgat
acccagaggt
agcctagaga
accaagactg
ccectatega
ctctgccacc
aaggcttcta
attacaagac
tgactgtgga
aggcattgca

aggctccecte
atgggtgcgce
aacgtatacc
aaagaacagt
ctgcgececcga
gacagtcagt
gagtacatcc
agtaaccgtg
cctgcaaagce
gggcactcag
gcgggtggaa
acttctgggce
aagtagaaca
taagttcaac
ggagcagtat
gctcaacggce
gaagactatt
cagtagagag
ccccagegac
aaccccccca
caagtcccge

caaccactac



(Mouse Kappa Chain Variabl e Regi on and Human Kappa Constant Region) (SEQ ID
NGO 183) 1 atggacatga gggttcctgc tcacgttttt ggcttcttgt tgctctggtt

t ccaggt acWo@0114§d81dt gaca t ccaqat gac ccagtctcca tcctcctt ECTAISgEd 081829
gggagaaaga 121 gtcagtctca cttgtcgggc aagtcaggaa attagtggtt acttaagctg
gcttcagcag 30 181 aaaccagatg gaactgttaa acgcctgatc tacgccgcat ccactttaga
ttctggtgtc 241 ccaaaaaggt tcagtggcay taggtctggg tcagattatt ctctcaccat
cggcagcctt 301 gagtctgaag atcttgcaga ctattactgt ctacaatatg atagttatcc
gtacacgttc 361 ggagggggga ccaagctgga aat aaaacgc acagtcgccg ctccctccgt
gttcatcttt 421 ccaccaagtg atgagcaact aagt ctgt act gcttca tcg7t gt gt ct

gct gaacH2B84B5 Pagigint Seghence ddatingrethe o ihitduraanizad HEdgbak £

gt ccggcaat. caac gh.a. sakalt e
Dagoagcaniinayma et A LAIVLAS (§§§ng

agt gacaNak: 186)1 cagggact gt ccagcccagt gacaaaatct tttaaccgtg gggagt gt WO
2011/ 136911PCT/ US2011/ 031829 -79 - [0282] Protei n Sequence Defining the Full
Lengt h Chi nericnddG@agli ght 1 Ghath (Muse sKappaqfdailnr Makbadrte £ Reginemvand
Human Kappa nstant . Re 184)_ . f r
rcdi qnt gsp ss%sgs?(% Fe va a?c%%g(g%ét ysyé)ylill\q\ﬂ &%mgr %ﬁ%‘% bl Mf’?%%sgv
pkr f sgsrsg sﬁgy%lew@fﬁ@lgféxéﬁﬁﬁ‘dlyVESIWH%WVFfPlPMSWQt Wté‘iak‘ﬁ‘:lt"v ‘éﬁp@?f’i"fv
ppsdeql ksg tﬁ@lV\éthd’&ﬂtgy%eMWs ks\@dﬁ)éisqs&gntvlﬁlsﬁc_ﬂ:@SVﬁ&MdShH@ﬂSﬁWdSS&e

| t|1 skadyek hkvyacev ggl sspvt fnr 2 “Elr VW a
Encodi ng theﬁé F Jkth%% PHORE nllﬁ; g%(% %/d% e 0 a| n(ﬂ) ﬁ}ﬁfmani zed
HealB/ Chain WlWQM%’eF@glaé}ﬁquHMMr‘r@@i ‘CoRgtare Réy@cbﬁi)nk E5EO P INO:
185) 1 atggecakgegagh tqezs;t:gﬁostrsa@&m@satg@gm;g@ﬂ@t l&@@bﬁﬁ@g@énr@&@g@@t gct

61 aggtgcgag t t ctt a ca tccctc 121
agactgagtt gg%ccgggofcgggdgg?cg%agt g‘(’:%%gt %g%ga Sqtggg%ggcgc 15 181

caagcacccg ggaaaggact ggagtgggtt gccactatca gcgatggcgg aacgtatacc 241
tattaccct g acaat gt gaa ggotcggttc accatttcca ggoataacgc aaaoaacaot 301
ctctacct 5hga fucieia Acroyesmapeedincgaing AbeaiPd hlengih Huge ----‘.-_--e
gaatgg9g

tct gég ﬁagv 0
gggggcagﬂggﬂ@g&&d@dgg ctgcctcgtc aaggattatt ttccagagcc agtaaccgtg 541
agct ggaaca gtggagcact cacttctggt gtccatactt ttcctgctgt cctgcaaagc 601
tctggcct gt actraeteagtes cegt egitge acegt gpcat ggittcatat céctgggeactcapabode
acctacat ct gt gatgfapa.ccacaagact, ageaal acta;, 499l caal a2, 060001 4924 £24.

cccaagagct gc acaagac tcacacttgt cccccatgcc ctgcccctga acttctg g gc 25 781
ggt cccageg t ]ttat?ff‘@‘tgtaqéﬁc?fé@(%‘éﬁécc?ﬁgéé*é‘gaétaat‘t"ctéf‘@%ﬁtgé’fgcgé@?%gé eH 839
cccyaggt ga cat gteghigicctgtagasgilrt geeaggaggaaececagaggtcdtaagid eaarra88dce
tggtacgttg 3599%%9&%0%%%%8%&%&1ggcgtg%&ga&%aa%%Qﬁéc%agaga%ég&agg%aa%g%t

aat agt acat accgtgtagt ttctc acagtgctgc accaagactg gctcaac
aaagaat aca aatgcaampctye @@éé‘é%?éféq JEAGPEICagIEEEt At g 'gaagHc € %qoseqa 1081

agt aaggcaa agg;g@aag%gwgttgaa@&@gc@gggg&@eat@g@tgma@m@ag@cﬁgaga@tﬂ:i@ﬂ
gaaat gacaa agaaceaadl ¢l calloace ! 46elaalga. anggeld e, £460A0608G, 120
atcgccgttg ag ggga%ag ?aac ag cctg gaaca attacaagac aaccccccca 12

gt gé ggat a gﬁ@ﬂa@gg@%@cwtww%ttcg%%@&g’f%@ca%@ééf@ﬁtg@‘a“@ﬁa@%é@b%“fs?gl

t ggcagcagg gtaaa%gbe@daaeagﬁtggac}@@tgéagﬁftg&:@&m qutaggﬁa:ttttgeaccﬁ;@aﬁﬁaeba@:a35&38180
acccagaagt c¢ agcct a -

- [0234] I%r ot glﬁnqé CCtgggalﬁ(e% i n the Fui T %%Jﬁégﬁ%gugg{#g%%%g%ﬁg%s
Heavy Chain éHUr?&ﬁF?@dCH%\??tﬂﬂéPncwﬁﬁﬁ%mtea%@fcéwaaﬁ@gw&?ﬁ Igﬁmgtﬁéﬁ%tant
Regi on) (SEQ7:D N&xack86) flbapihyavpadticgbllindcgagdcevglocesg ggt vapggs!

rl sgaasgft f yamswr Ievw at i sdggt pdnykgrf tis n

|yl @nsl ra %j VY Cccagf%%cqu%f% dy “Wg4qy |% é\%% k%afg g %Et ga
ggt aal gcl v kdyi m@pvaz%t%lcaé}mfgtaltt@@agh?qtﬁaWQf@C%@gygF@saW%W53‘%%4@?@0

tyi cnvnhkp s@bkvc%w@t%lat@%%w@tah&@ca@@w&p@&ﬂ@q@@@vﬁbémlﬁaw@t;ladﬁia@rctat
pevt cvvvdv sg flpe\ékftn 10 23 ;CL %v]g C ac rteg%t/ nsty. rvy vl aacg v
keykckvsnk a gapalaela(iI 23517 SRak' (?prerﬁjj vy(ﬁ e’ cknqu “cl vkgfypsd

i avewesngq Qéﬁh)ﬁl@tﬁgwmglaa\mdmgfﬂccysdkalatav@ik%qtcmwgﬁ9¢<st@§0%ﬁ$éa%ﬂ*iﬁ*§/t

t gks4slispg I@OED%%@LN}@Q'&\@' &;q@@ééj;cge%@ge@ccﬁnGﬁﬂ}taga&ah@tg‘d@lcha&@I&gﬁfhgl'a‘@!é@-nl zed
Sh24C06 Hv3- t Heav Hurran % avy Cp%l gaVacrtltg alleccReaqj on_and
Hunan | gGl é&ﬁ%tgﬁﬁ? R& r%aaf " ONO 87y 19 atggactat ga yagtt cerge

t cagct gct ¢ ggot teagevgtotitgctdtogertagcegggt got C%aag@?agééb@;@aﬁma*‘g@?ﬁ?g?tcca
ggaat ct ggc ggtgggcttg taaagccagg aggctccctc 121 agactgagtt gtgccgcttc
agggttcaca ttctccgact atgcgatgtc atggatcagg 20 181 caagcacccg ggaaaggact
ggagt gggtt agcactat ca gcgatggcgg aacgtatacc 241 tattaccctg acaat gt gaa
gggtcggttc accatttcca gggataacgc aaagaacagt 301 ctctaccttc agatgaacag

cct gagggct gaggacaccg ccgt ct acta ct gcgcccga 361 gaat ggg9ag attat gat 99

s 2 o2 aa . a o a o S




35 1081 agtaaggcaa aggggcagcc tcgtgaacca caggtgtaca ctctgccacc cagtagagag
1141 gaaat gacaa agaaccaagt ctcattgacc tgcctggtga aaggcttcta ccccagcgac 1201
at cgccgt t\Yyoadtiggedag t aacggt cag cct gagaaca attacaagac R&EASILAOHSND
2011/ 136911PCT/ US2011/ 031829 - 81 - 1261 gtgctggata gtgacgggtc tttctttctg
t acagt aagc tgactgtgga caagtoccgc 1321 tggcagcagg gtaacgtctt cagctgttcc
gt gat gcacg aggcattgca caaccactac 1381 acccagaagt cactgagcct gagcccaggg aag
5 [0286] Protei n Sequence Defining the Full Length Humani zed Sh24C06 Hy3-11
Heavy Chai nl1{HupamzedtHeavycoChar ntVart @b ecsRegiorvcarthcHarmr FepGECcCHIrst ant
Regi on) (SEQsilDt!}Qagl,g%) gt;acrgi@wQegéégteéélglt%w@ac@cwlaveg&e g8 ackpggs|

r

rl scaasgft fsdyansw ew stisd gt t yypdnvkgrf tisrdnakns

|yl gmslra edtad§§edrado © %?ggﬁgﬁﬁiﬁafﬂV‘ §¥|vtvs sast kgpsvf pl apssksts
ggt aal gcl v kdyf pepvtv 181 swnsgal t sg vhtfpavlqs sgl ysl ssvv tvpssslgtq
tyi cnvnhkp sntkvdkrve 241 pkscdkthtc ppcpapellg gpsvflfppk okdtlnlsrt
pevtvviid86k he dpetelof Seqgen P-Jmlu:a;!:u-. n_ diuyamzeadyhd Y, 4
keykckvsnk pa a

OB (e PR g L T Lveagﬁ**béﬁ.?%aéa%%é%ﬁﬁ@ﬁw
tqkslslgpglkgi0287]Nucleic Aci d Sequence Encoding the Full Length Humani zed
Sh24C06 Hy3-11 N625 1gGl Heavy Chain (Humani zed Heavy Chain Vari abl e

Regi on and Hunmﬁdllug@llqlﬁ@nsimtrggi&g:iqe@)ve(@liﬁlkfﬁ)pi\i@l 18R 26k atggaeatga

gagL ol ge L CAgeL el e G0N 00t l. LOBMLHONC!. CeagnaLoch .y 0h A00L ARG 0.
ttcagct ggt ggaaticfgge ggtg agg aggct ccctc 121

gt gtgett ¢ agygtreacatit wee@lafétfs aﬁt@él@%&sqtf cpl&‘tpggla%téa@‘@tafgic%’aéﬁbg)éé‘é@’
ggaaaggact ggﬁgkgggkﬁtggaaetﬁﬁﬁqsgﬁgggggﬁgguqae|Lﬁhae@u§§aQQaEhaeem£@p
act ccgt gaa ccatttc a aacagt 30 tagettc
agat gaacag ¢ ggj%%h@ ﬁﬁagaé%ggc gt ?%E% %?g%l%%cget§§i<ga3§%§ﬁg§§

at t at gat gg gﬁ@lt gavdatvhyghgeesggy g@é}@:{fﬁsg@t tgdedgircalty 42 Is ke pgoadt el
Caaaaggacc aggt g&g}tgqere@aﬁyemse tc(ltneg%eqeacm?tsmt @&:vefdv%%ggaggteme&@
caggact cgg ctgcc cca accg ggaaca
gt ggagcact %%Vaﬁg%ef?f3%%§ rtT%%?g%%gtW%% 8%31 : g }ﬁﬁggtctggcctgt
act cact cag ctccgtcgtg accgtgccat cttcatctct gggcactcag 661 acctacatct

gt aat gt aaa ccacaaocct agcaatacta aogtcgataa gcggotggaa 721 cccaagaoct
gcgacaaﬂﬁ@ I caddudaie g LLe nized 8240

tettett §G P HeAAAOn il ﬁ%&%ﬁ%@‘dﬁ%

cat gt gt S0t tgyt acgtt g
at ggagt gﬁm@gggg ganagqpaaganﬁa agcctagaga ggagcagtat 961 aat agt acat
accgtgtagt cagtgttctc acagtgctgc accaagactg gctcaacggc 1021 aaagaat aca
aatgTaaagt gt craacaaatgeattecaage cotctaidgacgaagacitatéctdyoct ceggggtget
2011/136911PCl/ Q?%Q&%/agg%%%ggctgéz qlga;%t’lgg@gggat%ggg% aggggcagec tagtgaacca

caggtgtaca ctctgccacc cagtagagag gaaat gacaa aaccaa t ctcattgacc
t gcct ggt ga aé@bé@?%%@géEéﬁégeﬁﬁécI%@YtﬁﬁeﬁcﬁgFF@g%gi@bﬁ%@ @“iéé%ﬁﬁf&%@
cct gagaaca atgaeea@&@caaqgee@ﬁﬁ@tLﬁﬁ@tgkgetggﬁkaagtgaegggb@xibb@ﬁt&etg
tacagt aage tgactgtgga caaglcg C %%%% 4:99c29ca00. gt aacgt.ell. cagetgticce

gt gat gcacg aggcattgca c accac cccagaagt cactgagcct gagcccaggg aag
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! gGl Const an% }Qc Begﬁ % aaaa la[c)cNaOa tlgot)tc c% cngggccpg ag:%tcc
rcqvgl vesg g vkpg scaas fs 3 ew stls

yypdsvkgr f tﬁ§¥dﬁé%ﬁ@wkylﬁmmgwﬁﬁgeﬁﬂﬁvyvﬁﬁra%%@téﬁﬁdﬁﬁﬁﬁﬂ?g%bd@??%%@%g
saftk?psvf pbaps@Fggﬁﬁgguﬁggg@kMtk&yﬁpegxkvq%gitgﬂﬂsg&hﬁ@gt@bbteﬂmbqecll
sg ssvv t SS i cnvn snt kvdkr.ve c cpapel | g
gpsyﬁlfppk pégfﬁﬁt%?%tﬁeffgsg%égg Q: %% nagﬁ%gﬁﬁéﬁggébqn£gk%%%%%%gg
nstyrvvsvl t thf@mmtkéyq@ﬁwq@eaam@apm@m aFBP KK GEPTEP Ty FEEFPSER

ent kngvsl t C|7Ykgicﬁpﬁqkavq@@@&ﬁg;@cpﬁh@ﬁkiﬁgﬁlpcé@?@kaV4§&Sdg@fdcclctcyaﬁ k-t vetksEc

wgggnvf scs eal hnh Kk 0289 cleic Aci eguence Encodi ng
the Ful | Lengphgﬁﬁﬁ%nlz d é%%ﬂggﬁ %ﬁ?C%T%@N(§§aﬁaﬁf ﬁe &a® qE’;un “(Hinani zed
Heavy Chai n Var iabberdRegi orvoandoHubERobg &2 tConRstaan aF@Rﬁqéﬁﬁt (CSEQ HBANG,
19151 atggacat %qgﬁggttttgCgt@;%a&&%gczgcﬂ:gtzgt%g%@%%@&cei g6tdiage6d scegogatgct 61

aggtgccaag t ag t aat ct ggc 9 tgggcttg ta C gereeetc 25 121
agact gagt t %é% ?%ngggé¥gc%%§'t?é%%caﬁfiac g% gggca ggd{é% o t81”
caagcacccg ¢ @aaaggaeﬂﬁggagﬁgggﬁ@ta@eaeee#eaqgegaﬁggtggC%ﬁeg%%E@e%“QAEt
tattaccctg actccgtgaa gggtcggttc accatttcca gggat aacgc aaagaacagt 301

ctctaccttc agatgaacag cctgagggct gaggacaccg ccgtctacta ctgcgcccga 361
gaat ggggag attatgatgg gtttgactat tggggccagg gcactttggt gacagtcagt 30 421
tctgcctcca ccaagggccc atcggtcttc cccctggecgce cctgcectccag gagcacctcc 481
gagagcacag cggccctggg ctgcctggtc aaggactact tccccgaacc ggtgacggtg 541

.. ~ A



WO 2011/ 136911PCT/ US2011/ 031829 -
caagacaaag ccacgggagg
cgt t gt gcaWogaygdetiggce
cctcccagcc cccat cgaga
ggt gt acacc ctgcccccat

83 - 901
agcagttcaa cagcacgttc
t gaacggcaa ggagt acaag
aaaccat ctc caaaaccaaa

cccgggagga ga%%accaag

ggcgt ggagg tgcat aat gc

961 cgtgtggtca gcgtcctcac

1021 t gcaag@fCauSeeiaqéatgg

1081 gggcagcccc gagaaccaca

5 1141 aaccaggtca gcctgacctg

cctggtcaaa ggcttctacc ccagcgacat cgtctgtggag 1201 tgggagagca at gggcagcc

ggagaacaac tacaagacca cacctcccat gctggactcc 1261 gacggctcct tcttcctcta

cagcaagct ¢ actgbggavacagagecagygbge grageeggggrabl3ldtagacytitibretccc aryeree

gat gcat gag 99&?59&%5%c§§Q%85@§@8tQﬁ@gaﬁﬂégCu%§84y£k0££ﬁktghﬁcE&Qﬁ@géaﬁ a 10

[ 0290] Prot ei n Sequence Defining the Full Length Humanji zed Sh24C(b 3-11

N625 | g Heally 2ERHICA T EHIMEH 280° HEATS? 'CRdi 7 "VaTi%aBI & REQTOT and “Fumen | g

Const ant Regionpt{SEQtDoNrcdb@2y tticnuhwtvpeagddtabtliwbrgedec qyadteesyy

99! vikpggsl rLscagsaflafsdyansmi-t: &L.gapakel gea@\étféacadg@tcxgtyaépgw@ge{ac

ti srdnakns |yl gmslra edtavyycar 15 121 ewgdydgfdy wgqgti vtvs sast kgpsvf

pl apcsrsts ég$a§FaEW€a%H§FﬁéﬁV?9tf@fcgﬁﬁgadTgSg vht f pavl gs sgl ysl ssvv

tvpssnfgtqg tytcnvdhkp sntkvdktve 241 rkccvecppc pappvagpsv flfppkpkdt
gvevhnakt k preeqgfnstf rvvsvltvvh

qdwi ngkE2RS8L kv d ethdiymarizadsynd Ok Hyg o

. QU YN anizag
gfypsdi pye e nqAPEN s

gund
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gagttcctgc tcageabgehtqggatitociighatget-tl@eet cLegpeRligets29s&k aggi-gegagg
{1 Cagot ogt g0RRLelg9c 090000 LL 0. | A305RR00. QAR GS°L P oo 22 PUREL 0L

1 atggacatga

gt ctccygac
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ewgdydgfdy
swnsgaltsg
pkscdkthtc
wyvdgvevhn
skakgagprep
vldsdgstfl

wgggtlvtvs
vhtfpavlgs
ppcpapellg
aktkpreeqy
gvytlppsre
yskltvdksr

sastkgpsvt
sglyslssvv
gpsvilfppk
nstyrvvsvl
emtkngvslt

wgggnviscs

plapssksts
tvpssslgtg
pkdtlmisrt
tvlhgdwlng
clvkgtfypsd
vmhealhnhy

ggtaalgclv
tyicnvnhkp
pevtcvvvdv
keykckvsnk
iavewesngg

tgkslslspg

kdyfpepvtv
sntkvdkrve
shedpevkfn
alpapiekti
pennykttpp
k

Nucleic Acid Sequence Encoding the Full Length Humanized Sh24C05 Hv3-11

N62S IeG2 Heavy Chain (Humanized Heavy Chain Variable Region and Human [gG2

Constant Region) (SEQ ID NO: 191)

1
6l
121
181
241
301
361
421
481
541
601
661
721
781
841

atggacatga
aggtgccaag
agactgagtt
caagcacccg
tattaccctg
ctctaccttce
gaatggggag
tctgeceteca
gagagcacag
tcgtggaact
tcaggactct
acctacacct
cgcaaatgtt
ttcctettee

tgcgtggtgg

gagttcctge
ttcagctggt
gtgccgette
ggaaaggact
actccgtgaa
agatgaacag
attatgatgg
ccaagggccece
cggccctggg
caggcgctcet
actccctcag
gcaacgtaga
gtgtcgagtg
ccccaaaacce

tggacgtgag

tcagctgcete
ggaatctggce
agggttcaca
ggagtgggtt
gggtcggttce
cctgagggcet
gtttgactat
atcggtcttce
ctgcectggte
gaccagcggce
cagcgtggtg
tcacaagccce
ccecaccgtge
caaggacacc

ccacgaagac

gggttgctgt
ggtgggcttg
ttctcecgact
agcactatca
accatttcca
gaggacaccg
tggggccagg
ccecectggege
aaggactact
gtgcacacct
accgtgcecect
agcaacacca
ccagcaccac
ctcatgatct

cccgaggtcece

tgctttgget
taaagccagg
atgcgatgtc
gcgatggcgg
gggataacgc
ccgtctacta
gcactttggt
cctgcetecag
tccececgaacce
tccecagetgt
ccagcaactt
aggtggacaa
ctgtggcagg
cccggacccece

agttcaactg

ccggggtget
aggctcececte
atggatcagg
aacgtatacc
aaagaacagt
ctgcgcececcga
gacagtcagt
gagcacctcc
ggtgacggtg
cctacagtcc
cggcacccag
gacagttgag
accgtcagte
tgaggtcacg
gtacgtggac



atgcgatgtc atgggtgcgc 181 caagcacccg ggaaaggact ggagtgggtt agcactatca
gcgat ggcgg aacgtatacc 241 tattaccctg acaatgtgaa gggtcggttc accatttcca
gggat aacg¥o8bgdedagt 301 ctctatttgc agat gaacag cct gag§§EUsgHd@arsatcg

ccgtctacta ctgcgcccga 30 361 gaatggggag attatgatgg gtttgactat tggggccagg

gcactttggt gacagtcagt
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[0290]

ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccce
aaccaggtca
tgggagagca
gacggctect
aacgtcttct
ctctcecectgt

tgcataatgce
gcgtectcecac
ccaacaaagg
gagaaccaca
gcctgacctyg
atgggcagcc
tcttectceta
catgctcecegt

ctccgggtaa

421 tctgectcaa

caagacaaag
cgttgtgcecac
cctecceccecagcece
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctce
gatgcatgag

a

ccacgggagy
caggactggce
cccatcgaga
ctgcccececcat
ggcttctacce
tacaagacca
accgtggaca

gctctgcaca

agcagttcaa
tgaacggcaa
aaaccatctc
ccecgggagga
ccagcgacat
cacctcccat
agagcaggtg

accactacac

cagcacgtte
ggagtacaag
caaaaccaaa
gatgaccaag
cgccgtggag
gctggactcc
gcagcagggg
gcagaagagc

Protein Sequence Defining the Full Length Humanized Sh24C05 Hv3-11 N62S

I1sG2 Heavy Chain (Humanized Heavy Chain Variable Region and Human IgG2 Constant

Region) (SEQ ID NO: 192)

1
61
121
181
241
301
361
421

[0291]

mdmrvpagll
gapgkglewv
ewgdydgfdy
swnsgaltsg
rkccvecppc
gvevhnaktk
ggprepgvyt
dgsfflyskl

gllllwlrga
stisdggtyt
wgggtlvtvs
vhtfpavlgs
pappvagpsv
preegfnstt
lppsreemntk
tvdksrwgqg

rcqgvglvesg
vypdsvkgrt
sastkgpsvt
sglyslssvv
flfppkpkdt
rvvsvltvvh
ngvsltclvk

nvfscsvmhe

gglvkpggsl
tisrdnakns
plapcsrsts
tvpssnfgtg
Imisrtpevt
gdwlngkeyvk
gfypsdiave
alhnhytgks

rlscaasgft
lylgmnslra
estaalgclv
tytcnvdhkp
cvvvdvshed
ckvsnkglpa
wesnggpenn

lslspgk

fsdyamswir
edtavyycar
kdyfpepvtv
sntkvdktve
pevagfnwyvd
piektisktk
vkttppmlds

Nucleic Acid Sequence Encoding the Full Length Humanized Sh24C05 Hv3-21

Heavy Chain (Humanized Heavy Chain Variable Region and Human IgG1 Constant Region)

(SEQ ID NO: 193)

1
61
121
181
241
301
361
421
481
541
601
661
721
781

atggacatga
aggtgcgagg
agactgagtt
caagcacccy
tattaccctg
ctctatttge
gaatggggag
tctgectcaa
gggggcactg
agctggaaca
tctggectgt
acctacatct
cccaagagcet

ggtcccagceyg

gagttcctge
ttcagctggt
gtgccgette
ggaaaggact
acaatgtgaa
agatgaacag
attatgatgg
caaaaggacc
cagcactcgg
gtggagcact
actcactcag
gtaatgtaaa
gcgacaagac

tctttttgtt

tcagctgcete
ggaatctggce
agggttcaca
ggagtgggtt
gggtcggttce
cctgagggcet
gtttgactat
aagtgtgttc
ctgceccectegte
cacttctggt
ctcecgtegtyg
ccacaagcect
tcacacttgt

cccaccaaag

gggttgctgt
ggtgggcttg
ttctcecgact
agcactatca
accatttcca
gaggacaccg
tggggccagg

ccactcgcecce
aaggattatt
gtccatactt
accgtgcecat
agcaatacta
cceecatgece

cctaaagata

tgctttgget
taaagccagg
atgcgatgtc
gcgatggegg
gggataacgc
ccgtctacta
gcactttggt
ctagcagcaa
ttccagagcece
ttcectgetgt
cttcatctct
aggtcgataa
ctgccecectga

ctctgatgat

ccggggtget
aggctccectce
atgggtgcgce
aacgtatacc
aaagaacagt
ctgcgcececcga
gacagtcagt
gagtacatcc
agtaaccgtg
cctgcaaagce
gggcactcag
gcgggtggaa
acttctgggce

aagtagaaca



caaaaggacc aagtgtgttc
cagcactcgg ctgcctcgtc
gt ggagcacwogat3etiggt
actcactcag ctccgtcgtg
gt aat gt aaa

ccactcgccc ctagcagcaa gagtacatcc 481 gggggcactg
aaggattatt ttccagagcc agtaaccgtg 541 agctggaaca
gtccatactt ttcctgctgt cctgcaaagc PEDUSREHHB3L gt
accgtgccat cttcatctct gggcactcag 35 661 acctacatct

-84 -
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cccgaggtga
tggtacgttyg
aatagtacat
aaagaataca
agtaaggcaa
gaaatgacaa
atcgcegttyg
gtgctggata
tggcagcagg

acccagaagt

catgtgttgt
atggagtcga
accgtgtagt
aatgcaaagt
aggggcagcee
agaaccaagt
agtgggagag
gtgacgggtc
gtaacgtctt

cactgagcect

tgtagacgtt
agtacataat
cagtgttctc
gtccaacaaa
tcgtgaacca
ctcattgacc
taacggtcag
tttctttectyg
cagctgttcc
gagcccaggg

tccecacgagg
gctaagacca
acagtgctgce
gcactcccag
caggtgtaca
tgcctggtga
cctgagaaca
tacagtaagc
gtgatgcacg

aag

acccagaggt
agcctagaga
accaagactg
ccectatega
ctctgccacc
aaggcttcta
attacaagac
tgactgtgga
aggcattgca

taagttcaac
ggagcagtat
gctcaacggce
gaagactatt
cagtagagag
ccccagegac
aacccccceccea
caagtcccge

caaccactac

Protein Sequence Defining the Full Length Humanized 24C05 Hv3-21 Heavy Chain

(Humanized Heavy Chain Variable Region and Human IgG1 Constant Region) (SEQ ID NO:

194)

61
121
181
241
301
361
421

[0293]

mdmrvpagll
gapgkglewv
ewgdydgfdy
swnsgaltsg
pkscdkthtc
wyvdgvevhn
skakgagprep
vldsdgsffl

gllllwlrga
stisdggtyt
wgggtlvtvs
vhtfpavlgs
ppcpapellg
aktkpreeqy
gvytlppsre
yskltvdksr

rcevglvesqg
vypdnvkgrt
sastkgpsvt
sglyslssvv
gpsvilfppk
nstyrvvsvl
emtkngvslt

waggnviscs

gglvkpggsl
tisrdnakns
plapssksts
tvpssslgtg
pkdtlmisrt
tvlhgdwlng
clvkgtfypsd
vmhealhnhy

rlscaasgft
lylgmnslra
ggtaalgclv
tyicnvnhkp
pevtcvvvdv
kevkckvsnk
iavewesngg

tgkslslspg

fsdyamswvr
edtavyycar
kdyfpepvtv
sntkvdkrve
shedpevkfn
alpapiekti
pennykttpp
k

Nucleic Acid Sequence Encoding the Full Length Humanized Sh24C05 Hv3-23

Heavy Chain (Humanized Heavy Chain Variable Region and Human IgG1 Constant Region)

(SEQ ID NO: 195)

1
61
121
181
241
301
361
421
481
541
601

atggacatga
aggtgcgagg
agactgagtt
caagcacccg
tattaccctg
ctctatctcce

gaatggggag

tctgectcaa
gggggcactg
agctggaaca

tctggectgt

gagttcctge
ttcagcttct
gtgccgette
ggaaaggact
acaatgtgaa
agatgaacag
attatgatgg
caaaaggacc
cagcactcgg
gtggagcact

actcactcag

tcagctgcete
ggaatctggce
agggttcaca
ggagtgggtt
gggtcggttc
cctgagggcet
gtttgactat
aagtgtgttc
ctgecectegte
cacttctggt

ctcecgtegtyg

gggttgctgt
ggtgggcttg
ttctcecgact
tcaactatca
accatttcca
gaggacaccg
tggggccagg

ccactcgcecce
aaggattatt
gtccatactt

accgtgcecat

tgctttgget
tacagccagg
atgcgatgtc
gcgatggcgg
gggataacag
ccgtctacta
gcactttggt
ctagcagcaa
ttccagagece
ttcectgetgt
cttcatctct

ccggggtget
aggctccectce
atgggtgcgce
aacgtatacc
caagaacaca
ctgcgcececcga
gacagtcagt
gagtacatcc
agtaaccgtg
cctgcaaagce

gggcactcag



ccacaagcct agcaatacta aggtcgataa gcgggtggaa 721 cccaagagct gcgacaagac
tcacacttgt cccccatgcc ctgcccctga acttctggge 781 ggtcccageg tetttttgtt
cccaccaadlyogotiadeyat a ctct gat gat aagt agaaca WO PCT/US2011/031829

2011/ 136911PCT/ US2011/ 031829 - 84 - 841 cccgaggtga catgtgttgt tgtagacgtt
t cccacgagg acccagaggt taagttcaac 90]. tggtacgttg atggagtcga agtacat aat

gct aagacca agcct agaga ggagcagtat 961 aatagtacat accgtgtagt cagtgttctc
acagt gctgc accaagactg gctcaacggc 1021 aaagaat aca aat gcaaagt gtccaacaaa
gcact cccag ceéccrattgatgaagactabta Scat@8rcagimagyraa agyggeageecicegterracca

faggtgtﬁca C&ﬁlg%%ﬁ%%ggagkagégegcl%ééa&%@@h&%@@ﬁxﬁg?@&ﬁ@ag&mf5@@&&9@99
gcctggt ga aaggcttcta cccca atc a aac cag

cct gagaaca a %b@%&ﬁﬁ@gﬁéﬁngﬁggétfféimﬁPﬁ £ gﬁigg%%%‘g t??%%%?é?

t acagt aagc t@amtg@g@at@aa@tqungctI@@&q$g@cagnaggﬁgwaa@gﬁeéwﬁcagﬁﬁgﬁ%%%

gtgaf gcacg aggc 1381 -acceagagi-caclgagant ;9ag66€2999
aagq%0292]Pr%%é?%ggﬁgﬁé%gggﬁéﬁ?%?#g-the Full Length Hunanlzedg24ccg Hv3-21
Heavy Chain ?@hﬁﬁﬁﬁ§€8a¥ﬁﬁ9?“%ﬁ8Fﬁxﬁﬁ?VﬁﬁFé“ﬁgé? Cahd PENEY FgGECHTist ant
Regi on) (SEQ@211Dahi¥aa1984y =:bdcamdpt wypagddeagl 1dcbwier gacr cevrghvesgogglagkpgysl

rl scaasgft E§éﬂly@a§mgcaaﬁlagge&%gé ecwtggac%gq%ﬂg%segd@y&gaéa&l siginakns;

| yl gmslra edtavyycar 121 ewy ? wgggti vtvs sastkgg;v _$ gssksts
ggt aal gcl v RH?WG@%VFWCTBfg§Qﬁ§§8 f§§a5ﬁ¥?53V¥ﬁ§q@ﬁ@y§ SUVE PV BSSSEGEY
t yi thvnhkp satkwdksoret 24 bopksedkt hteecppopapeltogogpsvit fappkogpk dedaricsrta

pevt cvvvdv
keykckvsnk
i avewesngq
t gks1lslspg

15

%E‘é%d Rey&in

a&Q gt§9<,1gk\e'¥xdg\e@ymtaké

api ekt’i
ﬁéf%n?ﬁ‘?‘fa&ﬁaﬂ? EtﬁF%%ﬁégf‘falgc%ch

k381 acccagaagt cactgagcct gagcccaggg aag

[0294]

HnLeeqy Bégaegyyg%vhagg\elcbggem ng

sre ent kngvsl cl vk

v%F@éF%ﬁf&gﬁ%cé‘EEq??rrﬁ%%ﬂcﬁﬁh?c

Protein Sequence Defining the Full Length Humanized Sh24C05 Hv3-23 Heavy

Chain (Humanized Heavy Chain Variable Region and Human IgG1 Constant Region) (SEQ ID

NO: 196)

20

25

61
121
181
241
301
361
421

[0295]

Heavy Chain (Humanized Heavy Chain Variable Region and Human IgG1 Constant Region)

mdmrvpagll
qgapgkglewv
ewgdydgfdy
swnsgaltsg
pkscdkthtc
wyvdgvevhn
skakgagprep
vldsdgsffl

gllllwlrga
stisdggtyt
wgggtlvtvs
vhtfpavlgs
ppcpapellg
aktkpreeqy
gvytlppsre
yskltvdksr

rcevgllesg
vypdnvkgrt
sastkgpsvt
sglyslssvv
gpsvilfppk
nstyrvvsvl
emtkngvslt

waggnviscs

gglvgpggsl
tisrdnsknt
plapssksts
tvpssslgtg
pkdtlmisrt
tvlhgdwlng
clvkgtfypsd
vmhealhnhy

rlscaasgft
lylgmnslra
ggtaalgclv
tyicnvnhkp
pevtcvvvdv
kevkckvsnk
iavewesngg

tgkslslspg

fsdyamswvr
edtavyycar
kdyfpepvtv
sntkvdkrve
shedpevkfn
alpapiekti
pennykttpp
k

Nucleic Acid Sequence Encoding the Full Length Humanized Sh24C05 Hv3-30

(SEQ ID NO: 197)

30

35

1
61
121
181
241
301
361
421

atggacatga
aggtgccagg
agactgagtt
caagcacccg
tattaccctg
ctctatctece

gaatggggag

tctgectcaa

gagttcctge
ttcagctggt
gtgccgette
ggaaaggact
acaatgtgaa
aaatgagtag
attatgatgg

caaaaggacc

tcagctgcete
ggaatctggce
agggttcaca
ggagtgggtt
gggtcggttc
cctgagggcet
gtttgactat

aagtgtgttc

gggttgctgt
ggtggggtag
ttctcecgact
gccactatca
accatttcca
gaggacaccg

tggggccagg

ccactcgcecce

tgctttgget
tacaaccagg
atgcgatgtc
gcgatggcgg
gggataactc
ccgtctacta
gcactttggt

ctagcagcaa

ccggggtget
acggtccctce
atgggtgcgce
aacgtatacc
aaagaacacc
ctgcgececga
gacagtcagt

gagtacatcc



[ 0293] Nucl ei ¢ Acid Sequence Encoding the Full Length Humani zed Sh24C06
Hv3-23 25 Heavy Chain (Humani zed Heavy Chain Variabl e Regi on and Human

| gGL ConsWanf11R8ef1dn) (SEQ I D NGO 195) 1 atggacat ga gagPCEaiSgel1/0gatt gct c
gggttgetgt tgctttggcet ccggggtgct 61 aggtgcgagg ttcagcttct ggaatctgge
ggtgggcttg tacagccagg aggctccctc lzg,6 agactgagtt gtgccgcttc agggttcaca
ttctccgact atgcgatgtc atgggtgcgc 30°° 181 caagcacccg ggaaaggact ggagt gggtt
t caact at ca gcgat ggcgg aacgtatacc 241 tattaccctg acaat gt gaa gggtcggttc
accatttcca g¢jatesragccaagascacas 30tcetotatTocet Bgat gaaeags acc bygaggoets

gaggacaccg cegt %Bé‘&}g%a@é gegescda: 36l gaatg9ggag: Ak at gat gg:- gt E@%@B&}c

t ggggccagg gcactttg acagtcagt 421 tctdectcaa caaaaggacc, a aa tgttc
ccact cgccc c?%@g&&b%qgﬁt% THTERY 3B ISP gggEacty cagéat ; gcctegtc
aaggattatt téccagageetagiaacoyhgs M&ca@@pgm@atag:ttgga@eae@ta@aem@tcg@eta

gtcoatactt t ‘%ﬁckg&l&%gg@tgg&é@ﬁ%c 601 1 &t %QC&J&Ea@@(‘cﬁcC@&}c‘éa&g@ cegiegt &
accgtgccat cttcatctct gcactcatg WO 2011/136911PCT/ US2011/ 031829 - 85 -

acct acat ct gf%iaﬁ@’f%%&gﬁ% ChEYTET T d56aatEEP S HGatEYat A GRuHt §uRa YT
cccaagagct gegacaagacticasactdtgtt Cutecataye Ct Crgerrat garcactdat e tE8ie

ggtcccagcg tedit tt& Qio%t@&%%&z?g%@@a %&Q@%@E%&%Q&Q@ag%cc@%g@%@%ﬁ&ﬂt
cccgaggtga catgtg %%é tgtag acggéﬁttcccacgagg acccagaggt taagttcaac 901

tggtacgttg a??jg&@f cagti&cat JeEEAYEEE a* A EEt FGag e °Gga a&f%ﬁaaﬁ%ﬁc
aat Hpgt acat aczghgiagi-acaghgticheot agagigokgco@ccaagact groget caacgyrcloxl
aaagaat aca agigcaaagh gl ceaacaaa. %@@%&&eegcae@@g@@ace@ctgee%Eggttaggg%l

agt aaggcaa ggcagcc tcgtgaacca caggtgtaca ctctgccacc cagtaga
gaaat gacaa ég Geaagreet @&F?@%@éttcgtfé‘fb@ﬁ‘tcﬁatg&&é%%*tglacf‘%qq&& %‘%?g&%%‘%?gi@ac 1201
at cgccgtt g agtgggagagttaacqgicags cetgagaacacaibhacaagactsaaetoc eecact2Gl

gtgctggata %&aggg&tg%aa tGLLL gct@&egéeegctgcgegag}cggga&e@@gac999&&@%&
t ggcagcagg gt aacgtctt cagctgticc gtgatgcacg aggcattgca caaccactac
gt

acctagaa att GagTeragagce e Gyt a8 15 TO2ULP PP 616i RO SEqtETc&*Berrhing t he
Ful | Lengt h1kkmmantzedaSh24C0kddy8-23cHeany £hai n ( Humani zed Heavy Chain
Vari abl e Regi on and Human 1 gGl Constant Region) (SEQ ID NGO 196) 1
mdnrvpaqll gllllwirga rcevgl |l esg ggl vgpggsl rl scaasgft fsdyanswr 61

gapgkal ﬁ)g%%' $9QIY4e xmrﬂéfgﬁ fhk Fufl 12k Bt tYhHIAS Srasredtay YO0 Byy121

ewgdydg gpsSVvT pl apssksts ggtaa gc Y yTpepviv

swnsgal Chmln\(Hhﬁ;aanzb@ﬁesm ¢Bdis éﬂamableﬁmsinoﬁnd Huymanhgah kKponstank Regiow( SEQIID

pkscdkt BI C ggcpapel | g gpsvflfppk pkdtl m srt pevt cvvvdv shedpeka n 301
gQg fh 1 )ckpreeqy nstyrvvsvl tvl hqdvvl ng keykckvsnk al papi ekti 361

skakgqpr ep qvytl ppsre emknqvslt cl vk i avewesn Kt t 25421
vl dsdgsffl yski ng‘épﬁq&hc?dﬁ%%%a rrﬂ%ggjr%ﬁﬁyq%"vﬁgﬁrs S%SS aaf%%g ‘%Eéﬁsvé‘u’% Aci d

Sequence Encodi ngrtie ekFuldtibéngivh Hedanizedt Si24606 W&H@@lrd@évayw@ha]r n
(Humani zed F@le)éw%g@dyq\rgjqépi\%vge&s@fagw Mgkéﬂ%g‘g&@§&ﬁﬂﬁ<d%9&) (SEQ
ID NO 197) 301 atggacatg ?a gttcct gc tcag,ct ctc gttg ctttdggct
ccggggt gct 64" é@‘f@f%&é@g"hﬁ RAGEE gift yéb%tsé’t cifvggjé b%ﬁ%g “58 aatcagy
acgyiccctc 1241 agactigagt tergbgocget amsvayggkt eaidant 4t eex}ewtfvw gegaegten

at gggt gcgc 184, %@&1&%%9gakegep@qu%tyggeylgg@hedg%a@&@l&esg@g@gegggeggl
aacgtatacc 241 tattaccctg acaatgtgaa gtcg ttc accatttcca at aa
aaagaacacc 35°° fﬁiik%‘ipéte%t"é’tyéeppiéﬁtﬂﬁég% c?]gvﬁﬁéﬁ%std REV DR ng)e%ygkttﬁi)%cta
ctgcgcccga 3611 gaatggggag sattatkgat ggiogtidcgactiatb lbggggeicaggsgract t t ggt
gacagtcagt 421 tctgcctcaa caaaaggacc aagtgtgttc ccactcgccc ctagcagcaa
gagtacatcc WO 2011/136911PCT/US2011/031829 - 86 - 481 gggggcactg

cagg@ct ¢pd7¢t 900G At A ARIGRELA! EndoHHGARABEIE L@_lw%tﬁmheeaﬁuzaqgg ggaaca
gt ggagcact cact ctgot ¢ cca acti cc gc g cct gcaaagc tct ggcct gt
act cact tiag ' C 2 Viapable tRet pad K 3

gt aat gt : t agcaatacta aggtcgat aa gcgggt ggaa 5 721 cccaagagct
gcgacaa@ﬁﬁiﬁ@aﬁ%t cccccatgec ctgcccctga acttctggge 781 ggtcccagceg

tctttttgtt cccaccaaag cctaaagata ctct at _aa aca 1.cccg

catgtgttgt tgtagacgt t?cc%aggg%cgt Ca%%aggg Cgcgt q?qaaaf%%aagcg%fg? ggt a %%tg

at ggagt cga agbtacavaatyagetdagacicatageet agmgacggageat ateIGtagatragt ecatc
accgtgtagt cagt gafgfaeﬁé-‘ageea&fggeéf&%a&@%eg@&tagtg&tcee@&geegclg@tge@%iq@@@g@at aca
aat gcaaagt gtccaacaaa cac ccca cccci;catc gaagact at'g:g 081ga taa,(gjga
aggggcagcc t &é%gc?fﬁ%%acc gt Gt ata “cictgecacccagt agagdg” 1t41° yaaat gacaa
agaaccaagt ct2eatttaga@<z:c0ttgcmagg%waameegmcaae@GeEwgaeqelt?@iqetaeg@@g?taﬁb
agt gggagag taacggtcag cctgagaaca attacaagac aaccccccca 1261 gtgctggata
gtgacgggtc tttctttctg tacagtaagc tgactgtgga caagtcccgc 151321 tggcagcagg
gtaacgtctt cagctgttcc gtgatgcacg aggcattgca caaccactac 1381 acccagaagt
cact gagcct gagcccaggg aag [0296] Protein Sequence Defining the Full Length
HUITB.I’]I zed of Sh24CC15 Hv3 30 Heavy Chal n (HUITB.I’]I zed Heavy Chai n

o ~—~ "  ~A ~ . AN~ 1 ™ ~NINOOORN A NS\ a




30 [0297] Nucl ei ¢ Acid Sequence Encoding the Full Length Humani zed Hu24C0b
HvA Heavy Chain (Humani zed Heavy Chain Variabl e Region and Human | gGlL
Const ant WOGIOABO{ISEQ | D NO 199) 1 at ggacatga gagtt cct FETUSAQd 1082
gggttgctgt tgctttgget ccggggtgect 61 aggtgcgagg ttcagctggt ggaatctgge

ggt gggcttg taaagccagg aggctccctc 35,7121 agactgagtt gtgccgcttc agggttcaca
ttctccgact atgcgatgtc atgggtgcge 18 caagcacccg ggaaaggact ggagtgggtt
gccact at ca gcgat ggcgg aacgtatacc 241 tattaccctg acaatgtgaa gggtcggttc
accatttcca gygataacgetaaagaaoaghs coWD 20t/ 3694k c80dcErErdRCEtLrI86992

gaat ggggag PG/ US2011/ 031829 2t8 srragatdaacadcadgagaget + GRIGACACEY;t

ccgtctacta ct%g cccga attat%atgg tifgactat tgggﬂgca gcacttiggt

gacagt cagt 221 “ftIGEEIT88°eHS @%ﬁ@&'%%@fj?ﬁ CCattgeee cfagcagcaa
gagt acat cc 481 cgguggcactcgocageac taagge otoge ciapgt ctagagyeatceatdcct teeagagier
agt apccgt g

55 @A%q@%raggzg%f&@gagcact cacttctggt

gtccatactt ttcctgcectgt cctgcaaagce

10

15

20

25

30

35

601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381

[0298]

tctggectgt
acctacatct
cccaagagcet
ggtcccagceyg
cccgaggtga
tggtacgttyg
aatagtacat
aaagaataca
agtaaggcaa
gaaatgacaa
atcgcegttyg
gtgctggata
tggcagcagg

acccagaagt

Protein Sequence Defining the Full Length Humanized Hu24C05 HvA Heavy Chain

actcactcag
gtaatgtaaa
gcgacaagac
tctttttgtt
catgtgttgt
atggagtcga
accgtgtagt
aatgcaaagt
aggggcagcee
agaaccaagt
agtgggagag
gtgacgggtc
gtaacgtctt

cactgagcect

ctcecgtegtyg
ccacaagcect
tcacacttgt
cccaccaaag
tgtagacgtt
agtacataat
cagtgttcte
gtccaacaaa
tcgtgaacca
ctcattgacc
taacggtcag
tttctttectyg
cagctgttcc
gagcccaggg

accgtgccat cttcatctct gggcactcag

agcaatacta
cceecatgece
cctaaagata
tcccacgagg
gctaagacca
acagtgctge
gcactcccag
caggtgtaca
tgcctggtga
cctgagaaca
tacagtaagc
gtgatgcacg

aag

aggtcgataa
ctgccecectga
ctctgatgat
acccagaggt
agcctagaga
accaagactg
ccectatega
ctctgccacc
aaggcttcta
attacaagac
tgactgtgga
aggcattgca

gcgggtggaa
acttctgggce
aagtagaaca
taagttcaac
ggagcagtat
gctcaacggce
gaagactatt
cagtagagag
ccccagegac
aaccccccca
caagtcccge

caaccactac

(Humanized Heavy Chain Variable Region and Human IgG1 Constant Region) (SEQ ID NO:

200)

61
121
181
241
301
361
421

[0299]

mdmrvpagll
qgapgkglewv
ewgdydgfdy
swnsgaltsg
pkscdkthtc
wyvdgvevhn
skakgagprep
vldsdgsffl

gllllwlrga
atisdggtyt
wgggtlvtvs
vhtfpavlgs
ppcpapellg
aktkpreeqy
gvytlppsre
yskltvdksr

rcevglvesqg
vypdnvkgrt
sastkgpsvt
sglyslssvv
gpsvilfppk
nstyrvvsvl
emtkngvslt

waggnviscs

gglvkpggsl

tisrdnakns
plapssksts
tvpssslgtg
pkdtlmisrt
tvlhgdwlng
clvkgtfypsd
vmhealhnhy

rlscaasgft
lylgmnslra
ggtaalgclv
tyicnvnhkp
pevtcvvvdv
keyvkckvsnk
iavewesngg

tgkslslspg

fsdyamswvr
edtavyycar
kdyfpepvtv
sntkvdkrve
shedpevkfn
alpapiekti
pennykttpp
k

Nucleic Acid Sequence Encoding the Full Length Humanized Sh24C05 Kv1-9

Light Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID

NO: 201)

1 atggacatga gggtgcccgce tcaactgcectg gggctgectge tgctgtgget gagaggaget

61 cgttgcgata ttcagttgac ccaatcacct agcttcctct cagcttccgt gggcgacaga



gt ggagcact cacttctggt gtccatactt ttcctgctgt cctgcaaagc
actcactcag ctccgtcgtg accgtgccat cttcatctct gggcactcag
gt aat gt aadWOcgeHEFYdct agcaat act a aggt cgat aa gcgggt ggaa
gcgacaagac tcacacttgt cccccatgcc ctgcccctga acttctggge
tctttttgtt sg.

601 tctggcctgt
661 acctacat ct
PZR/USEd Q31gaYct
781 ggtcccagcg

10

15

20

25

30

35

121
181
241
301
361
421
481
541
601
661

[0300]

gttaccataa
aagcccggaa
ccgagtcgat
cagccagaag
gggcagggca
ccacctagcg
ttttacccac
agtcaagagt
ctgactctgt
cagggtttgt

cctgtecggge
aagcccctaa
tcteecggtte
atttcgcecac
ctaaactgga
atgagcagct
gtgaggctaa
ccgtgacaga
ccaaggcaga

ctagtcctgt

aagccaggag
gctgttgatc
tggctccgga
gtactattgce
gatcaaacgc
gaaaagcggt
ggtgcagtgg
acaggacagc
ctatgaaaaa

caccaagtcc

atttctgggt
tatgctgegt
acagagttca
ctccagtacg
acagttgctg
actgcctectg
aaagtggata
aaagactcaa
cacaaggtat

ttcaataggg

acctgtecctyg
caaccttgga
ctctgacaat
acagctatcc
ccececagegt
tcgtatgett
atgcacttca
cttattcact
acgcctgega

gcgaatgt

gtaccaacag
tagcggtgtce
ttctagectt
ctatacattt
gttcattttce
gctcaacaac
atctggaaac
ctcttccacce

ggttacacac

Protein Sequence Defining the Full Length Humanized Sh24C05 Kv1-9 Light Chain

(Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID NO: 202)

1 mdmrvpagll gllllwlrga rcdigltgsp sflsasvgdr vtitcrasqge

61 kpgkapklli yaastldsgv psrfsgsgsg teftltissl gpedfatyyc

121 gggtkleikr tvaapsviif ppsdeglksg tasvvcllnn fypreakvqgw

181 sgesvtegds kdstyslsst ltlskadyek hkvyacevth gglsspvtks

[0301]

isgylswyqgqg
lgydsypytf
kvdnalgsgn

fnrgec

Nucleic Acid Sequence Encoding the Full Length Humanized Sh24C05 Kv1-16

Light Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID

NO: 203)

61
121
181
241
301
361
421
481
541
601
661

atggacatga
cgttgcgata
gttaccataa
aagcccggaa
ccgagtcgat
cagccagaag
gggcagggca
ccacctagcg
ttttacccac
agtcaagagt
ctgactctgt
cagggtttgt

gggtgcccgce
ttcagatgac
cctgteggge
aggccccgaa
tcteecggtte
atttcgcecac
ctaaactgga
atgagcagct
gtgaggctaa
ccgtgacaga
ccaaggcaga

ctagtcctgt

tcaactgctyg
ccaatcacct
aagccaggag
gagcttgatc
tggctccgga
gtactattgce
gatcaaacgc
gaaaagcggt
ggtgcagtgg
acaggacagc
ctatgaaaaa

caccaagtcc

gggctgctge
agcagtctct
atttctgggt
tatgctgegt
accgacttta
ctccagtacg
acagttgctg
actgcctectg
aaagtggata
aaagactcaa
cacaaggtat

ttcaataggg

tgctgtggcet
cagcttcecegt
acctgtcctg
caaccttgga
ctctgacaat
acagctatcc
cccceccecagegt
tcgtatgett
atgcacttca
cttattcact
acgcctgega

gcgaatgt

gagaggagct
gggcgacaga
gtttcaacag
tagcggtgtce
ttctagectt
ctatacattt
gttcatttte
gctcaacaac
atctggaaac
ctcttccacce

ggttacacac



cccaccaaag cctaaagata
t gt agacgtt tcccacgagg
agt acat aaWogotiadetdca
cagtgttctc acagtgctgc
gt ccaacaaa gcact cccag

ctctgatgat aagtagaaca 10 841 cccgaggtga catgtgttgt
acccagaggt taagttcaac 901 tggtacgttg atggagtcga
agcct agaga ggagcagtat 961 aat agt E€AUSAAHB§RAgt
accaagactg gctcaacggc 1021 aaagaat aca aat gcaaagt

-89 -

[0302] Protein Sequence Defining the Full Length Humanized Sh24C05 Kv1-16 Light

10

15

20

25

30

35

Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID NO:

204)

61
121
181

[0303]

mdmrvpagll
kpogkapksli
gggtkleikr
sgesvteqds

gllllwlrga
vaastldsgv
tvaapsviif

kdstyslsst

rcdigmtgsp
psrfsgsgsg
ppsdeglksg
ltlskadyek

sslsasvgdr
tdftltissl
tasvvcllnn

hkvyacevth

vtitcrasge
gpedfatyyc
fypreakvagw
gglsspvtks

isgylswigg
lgydsypytt
kvdnalgsgn

fnrgec

Nucleic Acid Sequence Encoding the Full Length Humanized Sh24C05 Kv1-17

Light Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID

NO: 205)

61
121
181
241
301
361
421
481
541
601
661

[0304]

atggacatga
cgttgcgata
gttaccataa
aagcccggaa
ccgagtcgat
cagccagaag
gggcagggca
ccacctagcg
ttttacccac
agtcaagagt
ctgactctgt
cagggtttgt

gggtgcccgce
ttcagatgac
cctgteggge
aagccccaaa
tcteecggtte
atttcgcecac
ctaaactgga
atgagcagct
gtgaggctaa
ccgtgacaga
ccaaggcaga

ctagtcctgt

tcaactgctyg
ccaatcacct
aagccaggag
gaggttgatc
tggctccgga
gtactattgce
gatcaaacgc
gaaaagcggt
ggtgcagtgg
acaggacagc
ctatgaaaaa

caccaagtcc

gggctgctgce
agcagtctct
atttctgggt
tatgctgegt
accgagttca
ctccagtacg
acagttgctg
actgcctectg
aaagtggata
aaagactcaa
cacaaggtat

ttcaataggg

tgctgtggcet
cagcttcecegt
acctgtcctg
caaccttgga
ctctgacaat
acagctatcc
ccececagegt
tcgtatgett
atgcacttca
cttattcact
acgcctgega

gcgaatgt

gagaggagct
gggcgacaga
gtatcaacag
tagcggtgtce
ttctagectt
ctatacattt
gttcattttce
gctcaacaac
atctggaaac
ctcttccacce

ggttacacac

Protein Sequence Defining the Full Length Humanized Sh24C05 Kv1-17 Light

Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID NO:

206)

61
121
181

mdmrvpagll
kpogkapkrli
gggtkleikr
sgesvteqds

gllllwlrga
vaastldsgv
tvaapsviif

kdstyslsst

rcdigmtgsp
psrfsgsgsg
ppsdeglksg
ltlskadyek

sslsasvgdr
teftltissl
tasvvcllnn

hkvyacevth

vtitcrasge
gpedfatyyc
fypreakvagw
gglsspvtks

isgylswyqqg
lgydsypytt
kvdnalgsgn

fnrgec



cccctatcga gaagactatt 1081 agtaaggcaa aggggcagcc tcgtgaacca caggtgtaca
ctctgccacc cagtagagag 15 1141 gaaat gacaa agaaccaagt ctcattgacc tgcctggtga
aaggct t ctwWogetididgddac 1201 atcgccgttg agt gggagag taacg@Cddeidigsghaca
attacaagac aaccccccca 1261 gtgctggata gtgacgggtc tttctttctg tacagtaagc

t gact gt gga _90-

[0305] Nucleic Acid Sequence Encoding the Full Length Humanized sh24C05 Kv1-33
Light Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID

10

15

20

25

30

35

NO: 207)

61
121
181
241
301
361
421
481
541
601
661

[0306]

atggacatga
cgttgcgata
gttaccataa
aagcccggaa
ccgagtcgat
cagccagagg
gggcagggca
ccacctagcg
ttttacccac
agtcaagagt
ctgactctgt
cagggtttgt

gggtgcccge
ttcagatgac
cctgteggge
aggcccccaa
tcteecggtte
acatcgccac
ctaaactgga
atgagcagct
gtgaggctaa
ccgtgacaga
ccaaggcaga

ctagtcctgt

tcaactgctyg
ccaatcacct
aagccaggag
gctgttgatc
tggctccgga
gtactattgce
gatcaaacgc
gaaaagcggt
ggtgcagtgg
acaggacagc
ctatgaaaaa

caccaagtcc

gggctgctge
agcagtctct
atttctgggt
tatgctgegt
acagacttta
ctccagtacg
acagttgctg
actgcctcectyg
aaagtggata
aaagactcaa
cacaaggtat

ttcaataggg

tgctgtggcet
cagcttcecegt
acctgtcctg
caaccttgga
cttttacaat
acagctatcc
ccececagegt
tcgtatgett
atgcacttca
cttattcact
acgcctgega

gcgaatgt

gagaggagct
gggcgacaga
gtaccaacag
tagcggtgtce
ttctagectt
ctatacattt
gttcattttce
gctcaacaac
atctggaaac
ctcttccacce

ggttacacac

Protein Sequence Defining the Full Length Humanized Sh24C05 Kv1-33 Light

Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID NO:

208)

61
121
181

[0307]

mdmrvpagll

kpogkapklli yaastldsgv

gggtkleikr

sgesvteqds

gllllwlrga

tvaapsviif

kdstyslsst

rcdigmtgsp
psrfsgsgsg
ppsdeglksg
ltlskadyek

sslsasvgdr vtitcrasge

tdftftissl
tasvvcllnn

hkvyacevth

gpediatyyc
fypreakvagw
gglsspvtks

isgylswyqgqg
lgydsypytf
kvdnalgsgn

fnrgec

Nucleic Acid Sequence Encoding the Full Length Humanzied Sh24C05 Kv1-39

Light Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID

NO: 209)

61
121
181
241
301
361
421
481

atggacatga
cgttgcgata
gttaccataa
aagcccggaa
ccgagtcgat
cagccagaag
gggcagggca
ccacctagcg

ttttacccac

gggtgcccgce
ttcagatgac
cctgteggge
aagcccctaa
tcteecggtte
atttcgcecac
ctaaactgga
atgagcagct
gtgaggctaa

tcaactgctyg
ccaatcacct
aagccaggag
gctgttgatc
tggctccgga
gtactattgce
gatcaaacgc
gaaaagcggt
ggtgcagtgg

gggctgctgce
agcagtctct
atttctgggt
tatgctgegt
actgacttca
ctccagtacg
acagttgcectg
actgcctectg
aaagtggata

tgctgtggcet
cagcttcecegt
acctgtcctg
caaccttgga
ctctgacaat
acagctatcc
ccececagegt
tcgtatgett

atgcacttca

gagaggagct
gggcgacaga
gtatcaacag
tagcggtgtce
ttctagectt
ctatacattt
gttcatttte
gctcaacaac

atctggaaac



caagt cccgc
caaccact ac

20

1321 tggcagcagg gtaacgtctt cagctgttcc gtgatgcacg aggcattgca
1381 acccagaagt cactgagcct gagcccaggg aag

[ 0298] Pr d¥©i2011886lénce Defining the Full Length Humani z@GTHF2UCOBISEH A Heavy

Chai n (Humani zed Heavy Chain Variable Region and Human |1 gGl Const ant
Region) (SEQ ID NO 200) 1 mdnrvpagll gllliwlrga rcevgl vesg ggl vkpggsl

rl scaasgft fsdyanmswr
| yl gmsl ra
ggt aal gcl v
tyi cnvnhkp
pevt cvvvdv
keykckvsnk
i avewesngq

10

15

20

25

30

35

edt avyycar

shedpevkf n

S&hk%@&&%%t%é%c

pennyktt pp 421 vl dsdgsffl
t gks1lslspg k [0299]Nuc|e|c ACId Sequence Encodlng t he Fu
Sh24CCO6[0408} 9 Protein Seqgé ngithi 4

Human Ceﬂam Emlgg geé) R)amgasghgun gaISISblNﬁeglzo(I)lla)nd Human Constant Region) (SEQ ID NO:

nstyrvvsvl

210)

1 mdmrvpaqgll
61
121

kpogkapklli
gggtkleikr

181 sgesvtegds

[0309]

gllllwlrga
vaastldsgv
tvaapsviif

kdstyslsst

rcdigmtgsp
psrfsgsgsg
ppsdeglksg
ltlskadyek

sslsasvgdr
tdftltissl
tasvvcllnn

hkvyacevth

vtitcrasge
gpedfatyyc
fypreakvagw
gglsspvtks

25 61 gapgkgfew atisdggtyt yypdnvkgrf tisrdnakns
121 ewgdydgfdy wgqgti vtvs sast kgpsvf pl apssksts
kohif pepastawadi8Lecswisgat tesgovdrepaadagscisghystiasverdty psssegter
9&%@%& mtgt@%;aap@caggcgﬁsviégfcep&%ekl@%d%g&gc
ving ng

mg gvev n ree é I

a?%bﬁ?%%?tt§b§é ARG IPrep gyt g FE%ENTIEGVST t ol vkgf ypsd
yskl t vdksr mqqgnvfscs vimheal hnhy
Lenoth Hunanlzed

isgylswyqgqg
lgydsypytf
kvdnalgsgn

fnrgec

Nucleic Acid Sequence Encoding the Full Length Humanized Hu24C05 KvA Light

Chain (Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID NO:

211)

1 atggacatga
61
121

cgttgcgata
gttaccataa
181
241
301
361
421

aagcccggag
ccgagtcgat
cagccagaag
gggcagggca
ccacctagcg
481
541
601
661

ttttacccac
agtcaagagt
ctgactctgt
cagggtttgt

[0310]

gggtgcccge
ttcagatgac
cctgteggge
gcgccatcaa
tcteecggtte
atttcgcecac
ctaaactgga
atgagcagct
gtgaggctaa
ccgtgacaga
ccaaggcaga

ctagtcctgt

tcaactgctyg
ccaatcacct
aagccaggag
gaggttgatc
tggctccgga
gtactattgce
gatcaaacgc
gaaaagcggt
ggtgcagtgg
acaggacagc
ctatgaaaaa

caccaagtcc

gggctgctgce
agcagtctct
atttctgggt
tatgctgegt
agtgactaca
ctccagtacg
acagttgctg
actgcctectg
aaagtggata
aaagactcaa
cacaaggtat

ttcaataggg

tgctgtggcet
cagcttcecegt
acctgtcctg
caaccttgga
ctctgacaat
acagctatcc
ccececagegt
tcgtatgett
atgcacttca
cttattcact
acgcctgega

gcgaatgt

gagaggagct
gggcgacaga
gctgcaacag
tagcggtgtce
ttctagectt
ctatacattt
gttcattttce
gctcaacaac
atctggaaac
ctcttccacce

ggttacacac

Protein Sequence Defining the Full Length Humanized Hu24C05 KvA Light Chain

(Humanized Kappa Chain Variable Region and Human Constant Region) (SEQ ID NO: 212)

1 mdmrvpagll gllllwlrga rcdigmtgsp

61 kpggaikrli yaastldsgv psrfsgsgsg

121 gggtkleikr tvaapsvfif ppsdeqglksg

181 sgesvteqgds kdstyslsst ltlskadyek

sslsasvgdr
sdytltissl
tasvvcllnn

hkvyacevth

vtitcrasge
gpedfatyyc
fypreakvagw
gglsspvtks

isgylswlgg
lgydsypytt
kvdnalgsgn

fnrgec



WD 2011/ 136911PCT/ US2011/ 031829 -

88 - 121 gttaccataa cctgtcgggc aagccag

atttctgggt acctgtcctg gtaccaacag 181 aagcccggaa aagcccctaa gcetgttgatc
t at gct gcgvoRaHEBtIdga t agcggt gt ¢ 241 ccgagt cgat tct ccggPCE/USgejdt0eBaya
acagagttca ctctgacaat ttctagcctt 301 cagccagaag atttcgccac gtactattgc

ctccagtacg acagctatcc ctatacattt 5
acagttgctg cccccagegt gttcattttc 42

1 gggcagggca ctaaact gga gat caaacgc

¥

ccacct agcg at gagcagct gaaaagcggt

actgcctctg tcgtatgctt gctcaacaac 481 ttttacccac gtgaggctaa ggtgcagtgg

aaagt gop3al pt gFac téro@nizhed, Jghleds rédidegt amegaighcecdgttghcana the a§QdOayo.
aaagactcaa cttattcact ctcttccacc 601 ctgactctgt ccaaggcaga ctatgaaaaa

cacaagg?iaachsgrergcd gy
tt caat aggg gcgaatgt [0300] Protein Se
Humani zed Sh24C06 Kv1-9 Light Chain %

B dHE Examplg61 cagggtttgt ctagtcctgt caccaagtcc
uence Defining the Full Length
RledAi zed Kappa Chain Variabl e Regi

Encodi

dyﬁg nk
ng the

iReEVbt 1 ahsizVikr1didigec |

]
Full Length Humani zed Sh24C0O6 Kvl-16 20 light Chain

( Human
NO 2

i z&W Ks

\Fhena@hlaiod odasthetbtproReyi on and Human Const ant Regi on) (SEQ |

gagagg
gggcgoa
gtttca

3)—F-at
aget’ 61

t paant n~t ~ aororet cret o + ot o4 4
L.\.,aagt gty yygyygrtirygiiytL tytityt gybl

*ﬁﬁ?ﬁ@@gﬁﬁéﬂ %ﬁ%%a% aat cacct agcagtctct cagcttccgt

cags 12
acaqg 25

I AGER BasaRl OpoRADC aagccaggag atttictgggt acctgtcctg
181 aagcccggaa aggccccgaa gagcttgatc tatgetgegt caaccttgg

gag

on

D

tagcgg

t gli'e9 24

20

cet t

!

Hwogal§igmansteiteemgldicadiggct ccgga accgacttta ctct gacaat

ttcta
ctatac

\"A*A"

at 130 341

(d

t t + + + + ar-otaot
1 _eaf "‘gCC&C gtactattgec—Cttrecagtacgatagctatrce

%ﬁﬁ%%@ﬁ&éﬁnﬁﬁga‘ PEYL gat caaacgc acagttgctg cccccagegt

gttcat
gct caa

TT§) 47
caac 3(

5 GAARC b A0CIN AL IPOE A h SRIAAINE T HAREORG s ROLARIGE hoid

81 ttttacccac gtgadgctaa ggtgcagtgg aaagtggata atgcactt

at ct gg

aadas?2 54

Clageiaad@ed Mongt Heoayzhac ¥ggallagdhanaytet caastent-aptotzie t

ctcttc
ggttac

A% D WA A"

acad’ 66

1_ctgactclgt—reaaggeaga-—ctatgapaag—€acaagy acgectgega
Chimgge ef el Masghest Ghoid dsablsccHupe &P all

2011/ 1
Full L

db&fg_zﬁ I-’IL-

engt

UHReHd

junani ze

P e
e o o

Vari ab
gllliw
yaast |

| e IRRQi
Arga rdg
dsgv ps

H3ELLBQ! ALarRAPENES staat L Bididnt he
Light Chain (Humani zed Kappa Chai
dfuramdzad 8R4 CAd kb BadhHeRggilomin VSEdpl1e B HN@nar2@dyl conptantvpaqll
di gnt gsp, ssl sasvgdr vtitcrasqge isgylswiqg 5 61 kpgkapksl
ﬂF@g@ﬁgﬂitdftltissl gpedf atyyc | qydsypytf 121 gqgtkl ei kr

t vaaps
kdstys
Sequen
(Human
NO 20
gagagg
gggcga
gtatca
tagcgg
ttctag
ctatac
gttcat
gct caa
atctgg
ctcttc
ggttac
[ 0304]
Li ght

Regi on
vtitcr
teftlt
tasvvo
hkvyac

VT |1g6 PA
| sst |t

e Encd

2nd

SREHA A sﬁé&t’iﬁ? HA IR ERERWEM B AeRan B L IS@asHAECqdS
| skadyek hkvyacevth qgl sspvtks fnrgec [0303] Nucleic Acid

dirogint he Ful | Length Humani zed Sh24C06 Kvl-17 10 Light Chaj

Kann
Nt

I n

[

) 877
gct 61
caga 1

a—Chathr—Vari-able Regioen—and raf—Cofstant Regiom—(SEQ
ARy Zdsh23G0p Shvdehiceydlimgut Y irpieT SEye ebditgrygnt
&Pl 0Lt a ttcagat gac ccaatcacct agcagtctct cagcttccgt
1 gttaccataa cctgtcgggec aagccaggaq atttctgggt acctgtcctg

acags 15
tgtc 24

cctt 30P'e%

Hurgdni zaaigiiod§§a dlvdablcd ey ddurgag yetigde ¢ Humapchgéd grongtagicet t gg
1 ccgﬁgtcgat tctccggttc tggctccgga accgagttca ctctgacaat

cagaag atttcgccac gtactattgc ctccagtacg acagctatcc

D

at tlgg 30
tttc 42
caac 20

THYEIEAGOROACOE 2AACT IV & I BIGCREBLAICH @a a0 Vhass18 + FhaRaAECOL
1 ccacctagcg at gagcagct gaaaagcggt actgcctctg tcgtatgcett

coagant-tnuckeseid gt gaggct aa ggt gcagt gg aaagt ggata at gcacttc

"

£add0 60
acac 66
r ot ej

@ﬁgﬁ%ﬁgFC@§3£ g acgcct gega

leogaaaot prb@iin Ct agt cct gt caccaagtcc ttcaataggg gcgaatgt 25
Sequence Defining the Full length Humani zed Sh24C05 Kyl -

T e 18 RN SR

ChaPh (
(SEQ

asqge i s

HiwaanizestSHo4610a Hoffal nNGRS 124k HeRagileman Nariskleerlunssteint
ggnrvpaqll gliliwlrga rcdigntgsp ssl sasvgdr

'{;Ps'\!%t_z%leiéa !
gyl'swyqq 61 kpgkapkrli yaastldsgv psrfsgsgs

sgb2qp
| nn fy

evth qg

adiainy& SKepnadoy maist | BNE2Y 1aemHkhai Hiimby ¥apsvé kHHppsdR@Xsg
preakvgw kvdnal gsgn 181 sqesvteqds kdstyslsst |tl skadyek
| s PRtk sPIOFIy ec




WO 2011/ 136911PCT/ US2011/ 031829 - 90 - [0305] Nucl ei ¢ Acid Sequence Encodi ng
the Full Length Humani zed sh24CCb Kv1-33 Light Chain (Humani zed Kappa

Chai n Varwapra/Refilon and Hunman Constant Regi on) (SEQ | BCRUS2¢10/p31829

at ggacat ga gggtgcccgc tcaactgctg gggctgctge tgctgtggect gagaggagct 5 61
cgttgcgata ttcagatgac ccaatcacct aggﬁgtctct cagcttccgt gggcgacaga 121

gttaccataa cctgtcgggc aagccaggag atttctgggt acctgtcctg gtaccaacag 181

aagcccggaa aggcccccaa gcectgttgatc tatgctgegt
Table 13 (Cont.)

193 | Humanized Sh24C05 Hv3-21Heavy Human Variable + Human IgG1 constant—
nucleic acid

194 | Humanized Sh24C05 Hv3-21 Heavy Human Variable + Human IgG1 constant—

protein

195 | Humanized Sh24C05 Hv3-23 Heavy Human Variable + Human IgG1 constant—

nucleic acid

196 | Humanized Sh24C05 Hv3-23 Heavy Human Variable + Human IgG1 constant—

protein

197 | Humanized Sh24C05 Hv3-30 Heavy Human Variable + Human IgG1 constant—

nucleic acid

198 | Humanized Sh24C05 Hv3-30 Heavy Human Variable + Human IgG1 constant—

protein

199 | Humanized Hu24C05 HvA Heavy Human Variable + Human IgG1 constant—nucleic

acid

200 | Humanized Hu24CO05 HvA Heavy Human Variable + Human IgG1 constant—protein

201 | Humanized Sh24C05 Kv1-9 Human Variable + Human Kappa constant—nucleic acid

202 | Humanized Sh24C05 Kv1-9 Human Variable + Human Kappa constant—protein

203 | Humanized Sh24C05 Kv1-16 Human Variable + Human Kappa constant—nucleic

acid

204 | Humanized Sh24C05 Kv1-16 Human Variable + Human Kappa constant—protein

205 | Humanized Sh24C05 Kv1-17 Human Variable + Human Kappa constant—nucleic

acid

206 | Humanized Sh24C05 Kv1-17 Human Variable + Human Kappa constant—protein

207 | Humanized Sh24C05 Kv1-33 Human Variable + Human Kappa constant—nucleic

acid

208 | Humanized Sh24C05 Kv1-33 Human Variable + Human Kappa constant—protein

209 | Humanized Sh24C05 Kv1-39 Human Variable + Human Kappa constant—nucleic

acid

210 | Humanized Sh24C05 Kv1-39 Human Variable + Human Kappa constant—protein




caaccttgga tagcggtgtc 241 ccgagtcgat tctccggttc tggctccgga acagacttta
cttttacaat ttctagcctt 301 cagccagagg acatcgccac gtactattgc ctccagtacg
acagct at WOogpHYIgeHitt 10 361 gggcagggca ctaaact gga gat cReAAHe01adatsee gct g
cccccagegt gttcattttc 421 ccacctagcg atgagcagct gaaaageggt actgcctctg
tcgtatgott gctcaacaac o4

Table 13 (Cont.)

211 Humanized Hu24C05 KvA Human Variable + Human Kappa constant—nucleic acid

212 | Humanized Hu24C05 KvA Human Variable + Human Kappa constant—protein

[0312] Table 14 below shows antibodies containing chimeric immunoglobulin heavy
and light chains and each of the possible combinations of the full-length humanized

5 immunoglobulin heavy and light chains.

Table 14

1 GP203 24C05 Chimeric Heavy IgG1
(SEQ ID NO: 182)

(SEQ ID NO: 184 )

Sh24C05-14 Hu24C05 KvA Kappa Hu24C05 HvA IgG1
(SEQ ID NO: 212) (SEQ ID NO: 200 )
Sh24C05-15 Hu24C05 KvA Kappa Sh24C05 Hv3-21 Heavy IgG1
(SEQ ID NO: 212) (SEQ ID NO: 194)
Sh24C05-16 Hu24C05 KvA Kappa Sh24C05 Hv3-23 Heavy IgG1
(SEQ ID NO: 212) (SEQ ID NO: 196)
Sh24C05-17 Hu24C05 KvA Kappa Sh24C05 Hv3-30 Heavy IgG1
(SEQ ID NO: 212) (SEQ ID NO: 198)
Sh24C05-18 Hu24C05 KvA Kappa Sh24C05 Hv3-7 Heavy IgGl
(SEQ ID NO: 212) (SEQ ID NO: 186)
Sh24C05-19 Hu24C05 KvA Kappa Sh24C05 Hv3-11 Heavy IgG1

(SEQ ID NO: 212) (SEQ ID NO: 188)

Sh24C05-19 N62S

Hu24C05 KvA Kappa

Sh24C05 Hv3-11 N62S Heavy IgGl

(SEQ ID NO: 204)

IgG1 (SEQ ID NO: 212) (SEQ ID NO: 190)

Sh24C05-19 N62S | Hu24C05 KvA Kappa Sh24C05 Hv3-11 N62S Heavy IgG2
IgG2 (SEQ ID NO: 212) (SEQ ID NO: 192)

Sh24C05-20 Sh24C05 Kv1-16 Kappa | Hu24C05 HvA IgGl

(SEQ ID NO: 200)




481 ttttacccac gtgaggctaa ggtgcagtgg aaagtggata atgcacttca atctggaaac

agt caagagt ccgt gacaga acaggacagc aaagactcaa cttattcact ctcttccacc

601

541

ct gact ct gVOQ0HAGOAga ct at gaaaaa cacaaggtat acgcctgcga HETREHAIAS1825 661

cagggtttgt ctagtcctgt caccaagtcc ttcaataggg gcgaat gt
Sequence Defining the Ful
(Humani zed Kappa Chain Vari abl e Regio

NO  208)

Length

[ 0306] Prot ei n

F%gpnized Sh24C06 Kv1-33 Light Chain
n and Human Constant Region) (SEQ ID

Table 14 (Cont.)

Sh24C05-21 Sh24C05 Kv1-16 Kappa | Sh24C05 Hv3-21 Heavy IgG1
(SEQ ID NO: 204) (SEQ ID NO: 194)
Sh24C05-22 Sh24C05 Kv1-16 Kappa | Sh24C05 Hv3-23 Heavy IgG1
(SEQ ID NO: 204) (SEQ ID NO: 196)
Sh24C05-23 Sh24C05 Kv1-16 Kappa | Sh24C05 Hv3-30 Heavy IgG1
(SEQ ID NO: 204) (SEQ ID NO: 198)
Sh24C05-24 Sh24C05 Kv1-16 Kappa | Sh24C05 Hv3-7 Heavy IgG1
(SEQ ID NO: 204) (SEQ ID NO: 186)
Sh24C05-25 Sh24C05 Kv1-16 Kappa | Sh24C05 Hv3-11 Heavy IgG1

(SEQ ID NO: 204)

(SEQ ID NO: 188)

Sh24C05-25 N62S

Sh24C05 Kv1-16 Kappa

Sh24C05 Hv3-11 N62S Heavy IgGl

IgG1 (SEQ ID NO: 204) (SEQ ID NO: 190)
Sh24C05-25 N62S | Sh24C05 Kv1-16 Kappa | Sh24C05 Hv3-11 N62S Heavy IgG2
IgG2 (SEQ ID NO: 204) (SEQ ID NO: 192)
Sh24C05-26 Sh24C05 Kv1-17 Kappa | Hu24C05 HvA IgGl
(SEQ ID NO: 206) (SEQ ID NO: 200)
Sh24C05-27 Sh24C05 Kv1-17 Kappa | Sh24C05 Hv3-21 Heavy IgGl
(SEQ ID NO: 206) (SEQ ID NO: 194)
Sh24C05-28 Sh24C05 Kv1-17 Kappa | Sh24C05 Hv3-23 Heavy IgG1
(SEQ ID NO: 206) (SEQ ID NO: 196)
Sh24C05-29 Sh24C05 Kv1-17 Kappa | Sh24C05 Hv3-30 Heavy IgG1
(SEQ ID NO: 206) (SEQ ID NO: 198)
Sh24C05-30 Sh24C05 Kv1-17 Kappa | Sh24C05 Hv3-7 Heavy IgG1
(SEQ ID NO: 206) (SEQ ID NO: 186)
Sh24C05-31 Sh24C05 Kv1-17 Kappa | Sh24C05 Hv3-11 Heavy IgGl1

(SEQ ID NO: 206)

(SEQ ID NO: 188)

Sh24C05-31 N62S
IgG1

Sh24C05 Kv1-17 Kappa
(SEQ ID NO: 206)

Sh24C05 Hv3-11 N62S Heavy IgGl
(SEQ ID NO: 190)

Sh24C05-31 N62S

IgG2

Sh24C05 Kv1-17 Kappa
(SEQ ID NO: 206)

Sh24C05 Hv3-11 N62S Heavy IgG2
(SEQ ID NO: 192)




201 mdnrvpaqll gliliwlrga rcdigntgsp ssl sasvgdr vtitcrasqe isgylswqq 61

kpgkapkl

yaast | dsgv psrfsgsgsg tdftftissl

gpedi atyyc | gydsypytf 121

gqgat kl ei KWOt20HaE6eMLi f ppsdeql ksg tasvvol I nn fypreakvqw RECEARRYIHAI82B1

sgesvt eq

ds kdstysl sst

| t| skadyek hkvyacevth qgl sspvtks fnrgec 25
[ 0307] Nucl ei ¢ Acid Sequence Encodln&sthe Ful | Length Humanzi ed Sh24CC6

Kv1-39 Light Chain (Humani zed Kappa Chain Variabl e Regi on and Human

Constant Region) (SEQ ID NO 209)
gagaggagct

gggct get
agcagt ct
atttctggh

tat gct gc

act gactt
ctccagta

acagttgct

actgcctc

aaagt ggat

agt caaga
ct gact ct
cagggttt
Sequence
(Humani z
NO 210)
i sgyl swy
gpedf aty
fypreakv
ggl sspvt
Humani ze
Regi on an
gggtgccc
ttcagatg
cct gt cggge
gcgccatc

tctceggtie
attt cgccacg gt

ctaaactg
at gagcag

gt gaggct a

ccgt gaca

ccaaggcay
ct agt cct (

t he Full
Vari abl e

gl1l1awir
yaast | ds¢
t vaapsvfi
kdst ysl sst

gc tgctgtggcet
ct cagcttccgt

1 atggac

at ga gggt gcccgc tcaactgctg

Thbledid (oad) a tt cagat gac ccaat cacct
gggcgacaga 30 121 gttaccataa cctgtcgggc aagccaggag

c ah24@5gdk aat
Cg acagctatcc
g cccccagegt

[
[

gggcag
1 ccac

f%EZ@?I?NO @ﬁ&

Aglebdc gtactattgc

%9§gcg%§?3§g§ga gat caaacgc

agct gaaaagcgg

L ghia@isatyct t
a atgcacttca

gt ccgt gacaga

hat
1/

uSqucvﬂ% Kzt
aaac

ﬁﬁ%gﬂaéﬁ3é%5 actcad(%@@dpﬂ$ab¥Métcttccacc 601

1

SH24COH Hagas mavgu@cagt gg
36911PCT/ US2011/ 031829 -91-

PGt Cot gt
Defining the

bd Kappa Chain

110('9)9)@@0""

acc%§§§§§ t?caa ggg

UISEQ ep i dggani zed

/ariabl e

Sh2ifSvpagll g
e
yc | qydsypytf 1

IR IEARETRS)

Sﬁ?@ﬁ H%?
gcga

SISt er

(§E@4EWEOKMX339 Li ght Chain

2 !
1 $h24605da - g%i ilparg s p SE3HGAsHySOHGay y Eﬁ%]q e

yaa
r tvaa

paeyieas, L1

shkachsdsisgn 1
I Hu240C6 KvA L

ks fnrgec [0309]

BShBERVK ends Kaphy s

Nucl ei ¢ Aci d Sequen

6HQ IDNOGS)

n (Hu maP dE Ma

IS834C03 HsRadyek yhg@yacevt h
ce Encoding t he Ful

P

Hbld
HC ?H%ac%gc

tg g
Ac ccaatcacct a

aadccaddad—a

jgcC gctgt
) CSHD EDANO:cHgat t ccgt

accet nf r\r\f r

‘Sh.’?;ﬁéqsoﬁv& S?ﬁ&ﬂé)gct“‘s‘hzééﬁﬁ)vs-n

atga
gagaggagct cgttgcgata
(@E@d@dﬁ@gb%lml gttaccat aa

8B ¢ HYOES ¢

dpgctccgga a

J
actattgc ci cag

a%fbﬁ@%{svkéé £irrgga
tIBCN?OCi(% gacaat

tacg acaqct at cg

get-gcaacag—18l aageeeggay
| Shade Yyt d 192041 d Jaigl o d
(SEOURAGO! 19 01 cagccagaag
ctatacattt 361 gggcagggca

Length
)Chain Vari abl ¢

) 8hYeTERIABIGES a
°t gaaaagcggt a

tgcagt gg aa

S 8H24@03 v 588 dEagpagt

Jéﬁétc tc(% atgctt

acttca

Shp4cad HvBd 149 Scldervytiageg

SERIENASS 541 agt cange

qh

Lenat !‘\ Hhinmmni Z

gcagc a
ga ctatgaaaaa cacaaggtat acgcctgcga
)t caccaagtcc tt

SPMECFRY FOT RAJ5aCT
c%aﬂé@@@gﬂ@aat gt [

HRIAEDS GRACCIRPL ctgact ctat

ggttacacac 661 cagggtttgt
GESEQ]IDrPdOeR(DO)Sequence Def i

nggﬁd Huma
ya rcdi qnt gsp s$
)v_psrfsgsgsg sdytl i ssl

SRR aien)
s SQ Y OVid cr asqe
gpedf at yy

ST e Iy 18

arTn chl '\aPPa
(SEQYIbsqumz?l kpggai krl i
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(SEQ ID NO: 202)

@hbﬂbbpﬂvgfsoq@&aw yigguence
gcﬂ const ant - nuclelc acid
(SEQ ID NO: 198)

Sh24C05-42

Sh24C05 Kv1-9 Kappa
(SEQ ID NO: 202)

Sh24C05 Hv3-7 Heavy IgGl
(SEQ ID NO: 186)

Sh24C05-43

Sh24C05 Kv1-9 Kappa
(SEQ ID NO: 202)

Sh24C05 Hv3-11 Heavy IgG1
(SEQ ID NO: 188)

Sh24C05-43 N62S
IgG1

Sh24C05 Kv1-9 Kappa
(SEQ ID NO: 202)

Sh24C05 Hv3-11 N62S Heavy IgGl
(SEQ ID NO: 190)

—+

gat

agt

i ng
Chain
agll



Human 1gGlL constant-protein Human |1 g& constant-nucleic acid Human | gQ&
const ant - protei n Human Kappa constant-nucl ei ¢ acid Human Kappa

const ant -\WORPHIFTHhI neri ¢ 24C06 Mouse Heavy Chai n Vari aBC&/US2Hufa1829 gGl
constant-nucleic acid Chineric 24C05 Mouse Heavy Chain Variable + Human

| gGL constant-protein Chineric 24CC§7 Mouse Light Chain Variable + Human
Kappa constant-nucleic acid Chineric 24C0b Mouse Light Chain Variable +
Human Kappa constant-protein Humani zed Sh24C06 Hv3-7 Heavy Human Vari able +
Human 1 gGl constant- nucl ei ¢ aci dTablveld (Coat.ph24C06 Hv3- 7 Heavy Human

Variable + Human 1gGl constant-protein Humani zed Sh24C06 Hv3-11 Heavy Human

Vari abl e 11
Heavy Hups &6
H3- 11| SB2EA5NERSY Yy SERARNS Kral-P dbrppa+ I4§h%4£@ig@13-1é®}@t3#ﬂwﬁ JgP2i ¢ acid
?ggtn:aﬁte j{ﬁr giCLr;lS Hv 3- ESJE(S'?B%(&%) Heavy '(&ﬁ@'iD%? @)e + Human | gGl
Sh24C05-44 Sh24C05 Kv1-39 Kappa | Hu24C05 HvA IgGl
(SEQ ID NO: 210) (SEQ ID NO: 200)
Sh24C05-45 Sh24C05 Kv1-39 Kappa | Sh24C05 Hv3-21 Heavy IgG1
(SEQ ID NO: 210) (SEQ ID NO: 194)
Sh24C05-46 Sh24C05 Kv1-39 Kappa | Sh24C05 Hv3-23 Heavy IgG1
(SEQ ID NO: 210) (SEQ ID NO: 196)
Sh24C05-47 Sh24C05 Kv1-39 Kappa | Sh24C05 Hv3-30 Heavy IgG1
(SEQ ID NO: 210) (SEQ ID NO: 198)
Sh24C05-48 Sh24C05 Kv1-39 Kappa | Sh24C05 Hv3-7 Heavy IgG1
(SEQ ID NO: 210) (SEQ ID NO: 186)
Sh24C05-49 Sh24C05 Kv1-39 Kappa | Sh24C05 Hv3-11 Heavy IgG1
(SEQ ID NO: 210) (SEQ ID NO: 188)
Sh24C05-49 N62S | Sh24C05 Kv1-39 Kappa | Sh24C05 Hv3-11 N62S Heavy IgG1
IgG1 (SEQ ID NO: 210) (SEQ ID NO: 190)
Sh24C05-49 N62S | Sh24C05 Kv1-39 Kappa | Sh24C05 Hv3-11 N62S Heavy IgG2
IgG2 (SEQ ID NO: 210) (SEQ ID NO: 192)
[0313] The antibody construct containing the full length chimeric heavy and light

chains is designated below:

5 Chimeric 24C05 = Full Length Chimeric 24C05 Heavy Chain (Mouse Variable Region
and Human IgG1 Constant Region) (SEQ ID NO: 182) plus Full Length
Chimeric 24C05 Light Chain (Mouse Variable Region and Human Kappa
Constant Region) (SEQ ID NO: 184)

[0314] Four of the possible antibody constructs containing the full length
10  immunoglobulin heavy and light chains containing humanized variable regions are designated

below:



Humani zed Sh24C06 Hv3- 11 N62S | g& Heavy Human Variable + Human | gQ&2
constant-nucleic acid Humani zed Sh24C06 Hv3- 11 N62S |1 g& Heavy Hunman
Vari abl e WOROHaII69142 constant-protein WO 2011/ 136911 PCT/USZM0N3Y82B1829 -
93 - Table 13 (Cont.) Humani zed Sh24C06 Hv3- 21Heavy Human Vari able +
Human 1gGl constant- nucleic acid ni zed Sh24C06 Hv3-21 Heavy Human

Vari abl e + Human | gGl constant-prot€ n Humani zed Sh24C06 Hv3-23 Heavy Human
Vari able + Human | gGl constant- nucleic acid Humani zed Sh24C06 Hv3- 23 Heavy
Human Vari ab§i24C03.28N62$ GG T ertdimntizqdr$i24C0S Hydaii 625 Bhad4CUOmikvaridifle Heavy

eavy Huan Var | abFBOR R HHRaR Gea | LORSTHRa g e RGP A A
Heavy Human Vari apl g |§ (hlRfhal IEAOREABH afd Alufiaf KaHHE CORETRIY b is2:

HvA Heavy Human Vari abl e+ Human | gGl constant-protein Humani zed Sh24
Kv1-9 Human Vari abib BIOt 2Bman Kappa const ant - nucl ei ¢ aci d Hunmani zed Sh24CC6
Kv1l-9 Human Vari abl e + Human Kappa constant-protein Sh24C06 Kvl-16 Human
Varizmbl e + HINBCOSPPNG62S isE 2 etHurtiadisidcSh24C05 Hv3-11 N62S Heavy Chain Variable

Region and Human IgG2 Constant Region (SEQ ID NO: 192) plus Sh24C05
Kv1-16 Light Chain Variable Region and Human Kappa Constant Region (SEQ
ID NO: 204)

Sh24C05-31 N62S IgG1 = Humanized Sh24C05 Hv3-11 N62S Heavy Chain Variable
10 Region and Human IgG1 Constant Region (SEQ ID NO: 190) plus Sh24C05
Kv1-17 Light Chain Variable Region and Human Kappa Constant Region (SEQ
ID NO: 206)

Sh24C05-31 N62S IgG2 = Humanized Sh24C05 Hv3-11 N62S Heavy Chain Variable
Region and Human IgG2 Constant Region (SEQ ID NO: 192) plus Sh24C05
15 Kv1-17 Light Chain Variable Region and Human Kappa Constant Region (SEQ
ID NO: 206)

B. Binding Affinities of Humanized and Chimeric Anti-ErbB3 Monoclonal Antibodies

[0315] The binding affinities and kinetics of interaction of monoclonal antibodies
produced in Example 12 against recombinant human ErbB3 monomeric protein (cleaved

20 rhErbB3) were measured by surface plasmon resonance using a Biacore® T100 (Biacore)
instrument. Monomeric ErbB3 was obtained by protease cleavage of thErbB3-Fc (R&D
Systems, Cat. No. 348-RB).

[0316] Goat anti-human IgG Fc (Jackson ImmunoResearch, Catalog No. 109-005-098)
was immobilized on carboxymethylated dextran CM4 sensor chips (Biacore, Catalog No. BR-

25  1005-34) by amine coupling (Biacore, Catalog No. BR-1000-50) using a standard coupling
protocol according to the vendor’s instructions. The analyses were performed at 37°C using
PBS (Invitrogen, Catalog No. 14040-133) containing 0.05% surfactant P20 (Biacore, Catalog
No. BR-1000-54) as running buffer.

[0317] The antibodies were captured in individual flow cells at a flow rate of 60
30 ul/minute. Injection time was varied for each antibody to yield an Rpax between 30 and 60 RU.

Buffer or cleaved rhErbB3 diluted in running buffer was injected sequentially over a reference



204 Humani zed Sh24C06 Kvl -16 Human Vari abl e + Human Kappa constant-protein
Sh24C0b Kvl -17 Human Vari abl e + Human Kappa const ant - nucl ei ¢ Humani zed
Sh24CC6 KYP-201/136fén Vari abl e + Human Kappa const ant - pr 8C&US201$4318E06

Kv1l-33 Human Vari abl e + Human Kappa constant-nucl ei c Humani zed Sh24C06
Kv1-33 Human Vari abl e + Human Kappa 9constant protein Sh24C05 Kv1-39 Human
Vari abl e + Human Kappa const ant - nuclei ¢ Humani zed Sh24C06 Kv1- 39 Human
Vari abl e + Human Kappa constant-protein WD 2011/ 136911PCT/US2011/ 031829 -
94 - Tahirfacd Brd £ooibbdy c{phdtd)] ahdbheadWe Betfomw (sindwelyanbe koaideforS00 lsaaondmg

chi meric_ i nmunogl obulin heavy and | i ght chains d each bl
conbi na®q BH@HBIFC t%qlﬁﬁoFlaFlé%§¥%eWQ Epd=for b opeandsy ﬁé‘é ?aﬁggvsag: gh'ta

chains. ey regenerated with two 60 second injections of Glycine pH 2.25 (made from Glycine pH 2.0
(Biacore, Catalog No. BR-1003-55) and pH 2.5 (Biacore, Catalog No. BR-1003-56)) at 60
5  ul/minute. For the initial screening, only one or two concentrations of cleaved rhErbB3 were

tested, typically 5.0 and 1.25 nM (results are summarized in Table 15).

[0318] Kinetic parameters were determined using the kinetic function of the
BIAevaluation software (Biacore) with double reference subtraction. Kinetic parameters for
each antibody, k, (association rate constant), kq (dissociation rate constant) and Kp (equilibrium

10  dissociation constant) were determined. The initial monoclonal antibodies were screened using
cell culture media supernatant containing secreted antibody, and kinetic values of the

monoclonal antibodies on cleaved thErbB3 at 37°C are summarized in Table 15.

Table 15

S2E+06 | 4.48E-04 | 1.78E-10
2.88E+06 | 4.98E-04 | 1.73E-10
2.67E+06 | 4.99E-04 | 1.87E-10
2.75E+06 | 4.04E-04 | 1.47E-10
2.79E+06 | 4.17E-04 | 1.50E-10
2.88E+06 | 4.63E-04| 1.61E-10
3.00E+06 | 2.55E-04 | 8.55E-11
2.67E+06 | 591E-04 | 2.21E-10
3.11E+06 | 6.62E-04 | 2.20E-10
2.79E+06 | 6.01E-04 | 2.16E-10
2.79E+06 | 7.21E-04 | 2.63E-10
290E+06 | 6.28E-04 | 2.18E-10
2.63E+06 | 4.59E-04 | 1.75E-10
3.36E+06 | 7.39E-04 | 2.20E-10
3.34E+06 | 7.98E-04 | 2.40E-10
3.26E+06 | 6.14E-04 | 1.89E-10
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Table 14 WD 2011/ 136911PCT/ US2011/031829 - 95 - Table 14 (Cont.) Anti body
Nan6 Li ght Chain Heavy Chain Sh24C05-21 Sh24C06 Kvl -16 Kappa (SEQ I D NGO
204) Sh2MOBOHI36AL Heavy 1 gGl (SEQ I D NO 194) Sh24CO5P22/USRPACEIB2KY| - 16
Kappa (SEQ I D NO 204) Sh24C05 Hv3-23 Heavy 1gGl (SEQ I D NO 196)

Sh24C0b6- 23 Sh24C06 Kvl - 16 Kappa (SEI | D NO 204) Sh24C06 Hv3-30 Heavy IgGl
(SEQ I D NO 198) Sh24C0b-24 Sh24CC6 "Kvl - 16 Kappa (SEQ I D NO 204) Sh24CCb
Hv3-7 Heavy 1gGl (SEQ ID NO 186) Sh24C06-25 Sh24CO6 Kvl -16 Kappa (SEQ I D
NO 204) Sh24C06 Hv3-11 Heavy | gGTapBEL3 (confNO: 188) Sh24C06- 25 N625 |1 gGl
Sh24C06 Kvl -16 Kappa (SEQ I D NO 204) Sh24C06 Hv3-11 N625 Heavy |1gGl ( SEQ
I D NO 190) Sh24CCO{ ) X 5EC D NO 204)
Sh24C06 Hv3- 11 N625 h24CC6 Kvl -17
Kappa (SEQ I D NO 72

3.25E+06 | 5.88E-04 | 1.82E-10
448E+06 | 7.87E-04 | 1.90E-10
3.47E+06 | 2.92E-04 | 8.65E-11
9.98E+06 | 6.02E-03 | 6.03E-10| 1
4,02E+06 | 4.33E-03 | 1.08E-09
1.09E+07 | 6.00E-03 | 5.52E-10
8.44E+06 | 5.53E-03 | 6.55E-10
5.18E+06 | 4.34E-03 | 8.37E-10
5.94E+06 | 2.00E-03 | 3.74E-10
2.71E+07 | 1.54E-02| 5.67E-10
1.18E+07 | 9.67E-03 | 8.19E-10| 1
2.11E+07 | 1.06E-02| 5.03E-10| 1
1.81E+07 | 1.21E-02| 6.69E-10| 1
7.35E+06 | 6.82E-03 | 9.27E-10| 1
6.16E+06 | 3.58E-03 | 5.82E-10| 1
796E+06 | 5.12E-03 | 6.44E-10| 1
8.57E+06 | 6.06E-03 | 7.07E-10| 1
7.99E+06 | 4.40E-03 | 5.51E-10] 1
798E+06 | 441E-03 | 5.53E-10| 1
8.72E+06 | 4.90E-03 | 5.62E-10| 1
4,08E+06 | 1.70E-03 | 4.16E-10| 2
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[0319] The results in Table 15 demonstrate that the chimeric and each of the humanized
24C035 antibodies have fast association rates (k,), very slow disassociation rates (kq) and very

5  high affinities (Kp). In particular, the antibodies have affinities ranging from about 87 pM to
about 1 nM.

[0320] The binding affinities and kinetics of certain purified monoclonal antibodies

were also determined. To further characterize certain antibodies, the surface plasmon



Hu24C06 HVA | gGL (SEQ I D NO 200) Sh24C06-27 Sh24C06 Kvl - 17 Kappa (SEQ | D
NGO 206) Sh24CCb Hv3-21 Heavy 1gGlL (SEQ I D NO 194) Sh24C0b-28 Sh24CCb

Kvl - 17 Ka¥PROUSBEID NO 206) Sh24006 Hv3- 23 Heavy | gGlPCSRS20IDOKIE2 196)
Sh2400B- 29 Sh24C06 Kvl - 17 Kappa ( SEQ | D NO 206) Sh24CC5 Hv3-30 Heavy | gGL
(SEQ ID NO 198) Sh24C05- 30 Sh24CC§l -17 Kappa (SEQ I D NO 206) Sh24C06
Hv3-7 Heavy 1gGl (SEQ ID NO. 186) Sf Acos 31 Sh24006 Kvl -17 Kappa (SEQ I D
NO 206) Sh24C06 Hv3-11 Heavy 1gGlL (SEQ ID NO 188) Sh24C0b-31 N625 1gGL
Sh24 CObrekatindd edspip@n(seerited Nebve2O &y c&ﬂ&%sﬂg&:—oﬁ&eﬂtﬁﬁﬁnd—ﬁ(ﬂgavb@ Gl (SEQ

ID NO 190) Sh24CCB- 31 N625 4 Kvl: 17 Kappa (SEQ ID N ~206)
Sh24CC15rhlﬁ&%iB3llietW89‘5 %%9%@@%‘23@(52 %’J G\R%

2011/ 136911PCT/ US2011/ 031829 - 96 - Table 14 (Cont.) Anti body Nan® Li ght
Chai n H&331 Chai nmev%Qessﬁzampm&e%@OK%ﬁw iy diey (Ne: SBHi§305-1,

Sh24C05-25, Sh24C05-25 N62S IgG1, Sh24C05-25 N62S IgG2, Sh24C05-31, Sh24C05-31
5 N62S IgG1, and Sh24C05-31 N62S IgG2) on cleaved thErbB3 at 37°C are summarized in

Table 16.
Table 16
3.5E+06
40E+06 | 5.0E-04 | 1.3E-10 | 4
29E+06 | 4.5E-04 | 1.6E-10 | 4
27E+06 | 34E-04 | 12E-10 | 4
47E+06 | 2.8E-04 | 6.3E-11 | 3
35E+06 | 2.7E-04 | 76E-11 | 6
32E+06 | 2.4E-04 | 74E-11 | 3
[0322] The results in Table 16 demonstrate the purified antibodies have a have affinities

10  ranging from about 63 pM to about 160 pM when tested at 37°C.

C. Comparison of Other Anti-ErbB3 Antibodies

[0323] Three human antibodies that inhibit the function of human ErbB3 were constructed
and expressed using published information. One antibody, referred to as Ab #6, was

15  constructed as a human IgG2/Lambda antibody based the disclosure of Schoeberl ez al., US
2009/0291085 (Merrimack Pharmaceuticals, Inc.). Two additional antibodies, referred to as
U1-53 and U1-59, were constructed as human IgG1/Kappa antibodies based on the disclosure
of Rothe et al., US 2008/0124345 (U3 Pharma AG and Amgen, Inc.).



Hu24CCB HvA | gGL (SEQ ID NO 200) Sh24CCB- 33 Sh24CCB Kvl- 33 Kappa (SEQ ID
NO 208) Sh24COB Hv3-21 Heavy | gGL (SEQ ID NO 194) Sh24CCB- 34 Sh24CCh
Kvl- 33 KappaO0(I8B®ID NO 208) Sh24CCB Hv3- 23 Heavy | gGLPCTRO20I0RK29 196)
Sh24C06- 35 Sh24CCB Kv1-33 Kappa (SEQ I D NO. 208) Sh24C06 Hv3- 30 Heavy | gGL
(SEQ I D NO. 198) Sh24C06- 36 Sh24co§ v1-33 Kappa (SEQ ID NO 208) Sh24CCB
Hv3-7 Heavy 1gGL (SEQ ID NO 186) SN24005-37 Sh24C06 Kvl- 33 Kappa (SEQ I D
NO 208) Sh24C0B Hv3-11 Heavy IgGL (SEQ ID NO 188) Sh24CCB-37 N625 | gGL
Sh24COB[0R24} 33 KiagRApaSRQeds BotNG: AMB)US&M@@&J H\ﬁgaﬂlﬂbmswﬂeawrmmed by SEQ

I D NO 190) Sh24C06-37 N625 Sh24C0C6 K K r 20
sh24cosB }%@refi3N§2‘581%%{Weﬂgh§be§é@°P?}nR@a\sl% b@fﬂ%@%%& H?ﬁlgfﬁ ‘K@%ﬁ 9
Kappa (§§Qﬂh& A‘ﬂ@{ur&%%d'ﬂﬁa et AnliFHB6 M&BHMHM% NB4EHindSte Sh24C0b
Kvl-9 Kappa (SEQ ID NO 202) Sh24006 Hv3-21 Heavy | gGL (SEQ ID NO  194)
Sh 24 COBseforShdd@EHG KV 28d Kappa v{8&Q TlableNG) a0iijplSed40C5chingtixglyHeavy | gGl
(SEQ ID NO 196)
5 Table 17

3.5+06
93E+05 | 1.9E-04 | 23E-10 | 3
1.8E4+06 | 9.4E-04 | 53E-10 | 3

[0325] The results in Table 17 demonstrate that the overall equilibrium dissociation
constant (Kp) for the Sh24C05-31 N62S IgG1 (76 pM) was smaller (i.e., higher affinity) than
the Kp for the Ab#6 and U1-59 antibodies (230 pM (p<0.01) and 530 pM (p<0.0005),

10 respectively). The equilibrium dissociation constant (Kp) for U1-53 could not determined
because of poor curve fits (see FIG. 17, which shows a fast K,;; rate of U1-53). The Kp of Ab
#6, U1-53, and U1-59 antibodies can also be compared with other humanized 24C05 variants

by comparing Tables 16 and 17.

[0326] Therefore, the affinity for Sh24C05-31 N62S IgG1 is significantly higher than the
15  affinity of Ab#6 and U1-59 as disclosed herein.

Example 13 — Neutralization Activity of the humanized Anti-ErbB3 Antibodies

[0327] In this example, the humanized antibodies produced in Example 12 were tested for
their ability to inhibit rhErbB3 binding to NRG1-f1 by ECL assay. Multi-array 96-well
standard binding plates (Meso Scale Discovery, Cat. No. L15XA-3) were coated with 50 pl of
20 0.5 pg/mL rhErbB3/Fc (R&D systems, Cat. No. 348-RB) in PBS (Invitrogen, Cat. No. 14040-
133) for one hour at room temperature with no agitation. The plates then were washed three
times with PBS+0.1% Tween20 (Sigma P5927) and blocked with 200 ul of 100% Horse
Serum, heat inactivated (GIBCO, Cat. No. 26050-088) for 1.5 hours at room temperature.
After washing the plates three times with PBS+0.1% Tween, 25 ul of the antibody dilutions



Sh24C0b6- 41 Sh24C06 Kv1-9 Kappa (SEQ ID NO 202) Sh24C056 Hv3-30 Heavy IgGl
(SEQ I D NO 198) Sh24C0b-42 Sh24COb Kvl1-9 Kappa (SEQ ID NO 202) Sh24CCb
Hv3-7 HedWQ 20HABOISEQ | D NO 186) Sh24C0b- 43 Sh24CC6 Kv PCY/USAPPA3ISSEQ | D
NO 202) Sh24C06 Hv3-11 Heavy 1gGl (SEQ I D NO 188) Sh24C06-43 N625 | gGl
Sh24CC6 Kv1-9 Kappa (SEQ I D NO 202129 Sh24CC6 Hv3-11 N625 Heavy 1gGl (SEQ I D
NO 190) WO 2011/136911PCT/ US2011/ 31829 -97 - Table 14 (Cont.) [0313] The
anti body construct containing the full length chineric heavy and |i ght
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(FIG. 18A). The Ab#6 IgG2 antibody as described in Schoeberl et al. (supra) and the U1-53

and U1-59 antibodies as described in Rothe et al. (supra) were also tested for their ability to

inhibit ErbB3 binding to NRG1-1. As shown in FIG. 18B, each of the Ab#6 I1gG2, U1-53,

15  and U1-59 antibodies inhibited ErbB3 binding to NRG1-1.

[0329] The ICs, values for neutralization of NRG1-B1 binding to hErbB3 for the
humanized 24C05 antibodies (i.e., Sh24C05-25 N62S-1gG1, Sh24C05-25 N62S-IgG2,
Sh24C05-31 N62S-IgG1, and Sh24C05-31 N62S-1gG2) were calculated and are summarized in
Table 18. The ICso values for the NRG1-B1 neutralization activity of the anti-ErbB3 human

20 antibodies Ab#6 IgG2, U1-53 and U1-59 are also shown in Table 18.

Table 18

Sh24C05-25 N62S-1gG1 0.1219 0.0173 4
Sh24C05-25 N62S-IgG2 0.1117 0.0154 4
Sh24C05-31 N62S-1gG1 0.1242 0.0391 5
Sh24C05-31 N62S-IgG2 0.0860 0.0588 4
U1-53 0.1128 0.0615 3

Ul1-59 0.3181 0.0274 3

Ab#6 IgG2 1.5161 0.5883 5




15Kvl - 17 Light Chain Variable Region and Human Kappa Constant Regi on ( SEQ

I D NO 206) B. Binding Affinities of Humani zed and Chineric Anti-ErbB3
Monocl onaWOAAtB6Uiles [ 0315] The binding affinities and RCHAISR2EIL/08F829

i nteraction of nonoclonal antibodies produced in Exanple 12 agai nst

reconbi nant human Er bB3 nononeric ﬁrgt ein (cleaved 20 rhErbB3) were
measured by surface plasnon resonal Y& usi ng a Biacore(r) T100 (Bi acore)
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2. 51Q Bi engdnresrediateapisss Pesh hpran blog? Z8YBrbBL. 60 5! al / mi nute. For the initial
screening, only one or two concentrations of cleaved rhErbB3 were tested,

t ypi cal [0333] 0 &Budf/3Ac?B enpefsies Het2sandrlabB dmergpiozeds dencrited|ie Exgmple 6 were

0318] Ki netj c. d i ned i the. kinetig.f ti f th
bi Aeval TR E TP ES Fatieh 35 Wi PherGE s P i BT st R 68" R et e
par anet F.fe§¢nfc96f Reedy-phid m1)k@s§%§wé 8bi{dRBtel 34 & 06 QNS FRk ) 5,060

(dissoctation rate constant) and KD (equilibrium 10di ssoci ati on constant)
wer e detarsnvaibdn thEhpeedende ofaNREBvHd ]l 6t ap/ndhandoodioss coveertragme eheihodiasg cel |
cul ture nedi a supernat ant cantai ni ng secret I body, . and_Kki i ¢ val ues
of 1he HUMGLIORAIZ/aht Boa1&S on ml@ﬁ%ﬁﬁrﬁﬁ@g% hE}ZBH%'ng%T zed in
(ngln? i'éiﬁjgglﬁ@ﬁe&rﬁﬂéiuny‘Qog@éé/ags% 9 %@%n@&%@cﬂ-iﬁ%%@ﬁgst‘l\ﬂﬂ@p—ﬁi stiaRla@odd

319 e results i'n Table 15 denpbnstrafe that the chineric and

each of hu i i i haab ka),
very o B8] CacBrf S gm0 SR ARM SPACES NG AT ShpRchens Rppdses, L
par ti culaz4C05h&l B6L$-be@i esd $aL4Ced-B1 N6RBdgGR antgbingl NR Gnméilned tHe8Z/EpB 3-0

about 1 nM_ [0320] The binding affinities a i netics of certain purified
nonocl oﬁéFBéﬁ]fliPB‘?kfF'@%low%d%ﬁe%Pﬂ@F%?rﬁf‘%H?&éélﬁg}t her characterize certain

anti bodi es, the surface plasnmon
20  [0334] The ICsq values for the inhibition of NRG1-B1 dependent Her2/ErbB3-BaF/3 cell
line proliferation with the humanized 24C05 antibodies (i.e., Sh24C05-25 N62S-IgG1,
Sh24C05-25 N62S-1gG2, Sh24C05-31 N62S-IgG1, Sh24C05-31 N62S-1gG2) were calculated

and are summarized in Table 19.



WO 2011/ 136911PCT/ US2011/ 031829 - 101 - resonance experinents descri bed
above were conducted using concentrations of cleaved rhErbB3 between 0.3125
nM and 5.WOrM1(1g6%1f ol d serial dilution). [0321] The ki n@CITAISRAULGBEB2Hf
certain purified nonocl onal antibodies (i.e., Sh24C0b-1, Sh24C0b6- 25,
Sh24C06- 25 N62S 1gd, Sh24CC6- 25 Nﬁ@? | g&, Sh24C0b- 31, Sh24C05-31 5 N62S
g3, and Sh24C0b-31 N62S 1gQ&2) on eaved rhErbB3 at 37C are sunmarized in
Tabl e 16. Table 16 [0322] The results in Table 16 denonstrate the purified
ant i bodi es have a have affinities 10TakledPng from about 63 pMto about 160
pM when tested at 37C. C. Conparison of O her Anti-ErbB3 Antibodies

[ 0323] Thre
constructe
referred t
based t he K
Phar maceut | cahBLCO5AS. W62SFigi ddi t i on@l09&nt i bod| es, ré@En8ied to jas2 Ul-53 and

Ul- 59, wer e—constructed as hurphtgd/iKappa—antibedies—hased—on—the

di scl osur e| oPhi%5i05e2 6623 18G2ug 2008/ BE48B45 (UB Phar W&AG and Amgen, IRC. ).
2011/1 1 'quz}g § 20 - 1T ZATKinet| r T

%#6? Uﬁ_ggj’&%ﬁ&?tﬁ—l_ 6%%? ff es wtejgéme?grn‘{ ﬁedELv@quggg?gt :ts3§78 utsi (ra]g

cl eaved r hEr SIB8HQ0FO3I0NELS- I@ descrl bed3above (See Se@(2df B. Bind2ng

Affiniti eslof Humanized and Chimeric Anti-FrbB3 Monoelonal—Anrti-bodi CS).

Bot h Bi acofe sensindr% (FIG|17) afd 188 netic|val uedPPibl e 17) aré

B3 were

1 body

di spl ayed |1 Tabie 4 23fp325] The Tesydsin Tanies T
denonstrat e that the overal I egui | i bfrblguérsn di ssoci ation constant |(KD) |for the
Sh24C06- 31| N62S |4#6 168 pM was smabl3ets (i.e., highé&x8xf7ffinity) Zhan the

KD for thelAb#6 and Ul-59 antibodies (230 pM{(p<0-0H—and530pM

oo LAA

(p<0.0005), 1O0respectively). The equi I i bri um di ssoci ati on constant (KD) for
Ul-53 coul d not determ ned because of poor curve fits (see FIG 17, which

shows al3381 KofHe reslte 1@Fahh139ymom@twhm @mbn«éleﬁéh%ﬁ%&s%ﬁ NgPerlighil.so

compar | NP AR Ea i B SRR 2N lt FRACH R G 1 iR e o
N625 | gfghitied NRIG il Gadiced philighietion bBak/B ecllsadtdsking ‘He@Z/Eﬂdﬁ% and Ul-59 as
di scl osed herein. Exanple 13- Neutralization Activity of the humani zed

Anti - Er q33ef\nt 'M%l%&t&&%%ﬁhhﬂoﬁ AHESE SB35, 1gtRe UNLEReihid2 ed 5@ B tidoaets 8ere
produced in Exanple 12 were tested for their ability to inhibit rhErbB3

bi ndi ngalse tanRdin 01 WyGiE! msm;ﬁnt Net2(EbB3rBaF/ 9 eclisairplifstaing asay b i dheyn

20° 0. 511 (e TPrie e e b Aok R ST RL BT ARty Bl 01

Cat . NONRtﬂﬁﬂﬁcedJﬁ&)Z/Er@mmﬁwmr pralifefQRMmih & APsy ddpefidenwhiahindro Letgbitiah dom.
The (EI ates then were washed three tinmes with PBS+0, 1% Tween20 (S@m& P5927)

andl®| 0ek¥BCdi kb hdepgndent Heg ErdiGobaiyp sell gelifierptiofewith ppakadics Akt Beb cCat .
No. 260?9 a19(§ %)1 i?o%%éngm?&gﬁsm%bfqunfﬁ%qgﬁrlétu‘r'ﬁgble td@ﬁlogﬁ'faut A9t iﬂﬁ%o@ilesf"t es

three tines Wt ween the anti 1 ons
2011/ 138944 BCIZ, lIJSZGlJa/nG&JLBi@Bmhﬂ&H NR@EB& mdiwedl pttheﬂaeorpbféHeQ/ErbBMhWher

h t t t t.h tat d N )
o 377505, AoeRTR AT edud ot e horh e R apiriapD d Spae A T Rp -
0.2514 (11 dd; d%t%&@ﬁi\f‘ﬁ?f B‘ﬁ@@hﬁcﬂs %ﬂﬂl@@raﬁér{%a nﬁﬁaf) Bai tlfla%‘ilﬂ-‘ﬁﬁgﬂ} RAdity

i ncubat l'iug/ nL biotinylated antibody agai nst hunan
NRGLS 13af (hR&Drr&yHt:é RB24 @@t antiNodies is superior to the inhibitory activity of the Ab#6 IgG2,

U1-53 and U1-59 antibodies (e.g., the ICso was 0.1245 nM for Sh24C05-31 N62S-1gG1
compared to 0.8128 nM for U1-53).

Example 15 - Inhibition of Downstream Signaling in SKBR-3 Cells

[0337] This example describes a characterization of the humanized antibodies produced in
20  Example 12 for their ability to degrade total ErbB3 and inhibit phosphorylation of ErbB3 in
exponentially growing SKBR-3 cells.



5 BAF377) preincubated for one hour with SULTO TAG Streptavidin (Meso Scal e
Di scovery, Cat. No R32AD-5) for one hour at roomtenperature with

agi tati or’VOPRH/I3bHies t hen were washed three tines w t hPPBISI1I8BARen, and
150 ill of 1X read buffer (Meso Scal e Discovery, Cat. No. RI92TC-1) was
added to each well before the pl atﬁ@ were anal yzed on a Sector(r) | mager
2400 (Meso Scal e Di scovery) instrul ft. 10 [ 0328] The interaction of

NRG1- 131 with rhErbB3 was inhibited by antibodi es Sh24C06-25 N625-19d ,

Sh24 COBH0338 N6 2 5 hk Bezst G2 TBBRB N8R SretagGhintadumd ShecbGiberitd N§26FTCQCLellf| G
18A). The Ab#6 |1g& anti body as described ipn Schoeberl| .et al. (supra) and
the UL-®8ingigedintuld seipm qondition wse H%"é%‘??%édg’i ‘horFé}(“Pﬂ%S Eé’ftﬁzﬁo.“% @Ej Eg‘)‘l' wer e
also t i, kb ki ey NRE5-1BN62
hown e B S L R e 2 N LI LR BE ant | b s

i nhi bi t b IEabBShBIGNF HgNO2S -NRED)- 0ysatp 082 cTther anghGed by Lid4S A ovith the Total-

At bodt BB inaghe PR iSt PR REEl S5 196 TR AT e e 8accs. 1

N625- | gy, 1289, X Hy)31 N625-19&2) were calculated and are summarized in
Tabl e 18. The 1C50 values for the NRGL-01 neutralization activity of the

anti - Er u i i ] ; : } 0 shown in
Tabl o 1B b B B S T e

r esul t sShAClaH NGBS -t 1524 @02 31 K2 SdgGil bodi %@4Sﬁ2£¢c1$62§51gmzishilbg@t ,

Sh24C0b- 25 N62S- , h24C0Ob- S-1gd and Sh24 - N6 2S-

STE1 o cRathoUaoh e praseRoRgaapn oh Bl h i srorss AL ieRane SRERE FRE TEAT) 20 pea

h ti bodi Ab#6 | g@&2, Ul-53 d Ul-59 als h d t |j ti

act i t10340he Fiidridisaleomens i iatut BB angbodiss s N Rs S D oa

Sh24 005526, B2 LgSR10 1400311 NEAS-1LE by R B ABS ol ) had
an Ul . anpl'e 14-

superior neutralization capacity t -59 or Ab#6 Ig
Ant i - Pr zhitf50fatf the todaltErbBB yedep®B picsenttim espanatmglyegrowing HUBRD edld (lkt. 2bbdi es
produced in Exanple 12 were tested for their ability to inhibit

NRGL- 13Exa@pRIEN Inkibitionf dBAAC3 Teoe Kensgiaft GhewBaF/ 3 cel | system 10
engi neered to express both human Her2 and ErbB3. [0332]BaF/ 3 cells

expr essjga1fer 2rian@ilfk) bBhemaaRRAlRd hondcldrGhtib&ded profuxiph Exfmplerie tbr eat ed
with anti-ErbB3 anti bodies in the absence of WEH conditioned nedia but in

t helpr edditgetupfor gREith ¥@1e (€360 imgBaP"3 pasgadtic xgaperafioneiisht Hamah Pangtige| |

plate ( Ils/well).in.the - . A :

vari ousgégﬁgéﬁ TR eV ot é<'311r11ttu|r lgg{@?qgfﬁt%fgﬁ%ﬁéﬁéa%% I g%lzgkglﬂg ﬁ%Plfi nal
vol une) meMlii ¢ontdidinD-10vREANBbLiRE 80 BIPL)3- 2115wedh ipbeulyted eliscarmboushy into
brom de) assays were conducted 3-4 days post NRGl-O:&t%ti mul gt i ?n. [ 0333] The
r esul t sthedlmwkof BaveskiohhiengpholBag- SEINgos-(Tgegnic ki i 195 N5 xally grsgnouse

Sh24C%6 E@%‘ﬁéﬁ}%@ g% lﬁg%ﬁ%%é CPn313383%; | ﬂ%oﬂ;fgmsggerr&qts%e kNdHeS e

Her 2/ Er ro eration in a dose pendent manner (FI G 19A).
20 2®334kdtie ubichQerddruekpdrar Tomer valtinbiwtas onlcolaiteNREhgOle fhemehudenitdth x width

Her 2/ ErbB3-BaF/ 3 cell line proliferation_with i{he humani zed, 24 )
ant i bodikédeth/2.e Whegsmessge e&l@%‘-”ﬂ&@“’, y H’&%&fgﬂlﬂ%ﬁ@ﬁ rﬁ@ﬁomc%w 31

N62S-1g oupsc-‘ggﬁ%e%%cl]l\.ﬁé% 3 e MB/ed Y. GHO AL SN RITEG BANS hPthothr
Tabl e 19. "WD 2011/ 136911PCT/ US2011/ 031829 - 105 - Table 19 Sh24C0b- 25

N62S- | g@Le®ed881gG control. Each of the remaining five groups received one of the antibodies (i.e.,
murine 24C05, Sh24C05-25 N62S-IgG1, Sh24C05-25 N62S-1gG2, Sh24C05-31 N62S-1gG1 or
25  Sh24C05-31 N62S-IgG2). All of the antibodies were dosed at 2 mg/kg body weight, twice per
week, by intra-peritoneal injection for 7 weeks. Tumor volumes and mouse body weights were

recorded twice per week. Tumor growth inhibition was analyzed using ANOVA and is

expressed as percent inhibition compared to the PBS control.

[0342] The tested humanized antibodies were active in vivo. All four humanized anti-
30 ErbB3 antibodies had similar efficacy in the BxPC3 model when dosed at 2 mg/kg, ranging
from 75-80% tumor growth inhibition (p<0.001) (i.e., Sh24C05-25 N62S-IgG1, 75%;



0. 0187 2 Sh24C0b- 25 N62S-1gQ&2 0.2482 0.0124 2 Sh24C06-31 N62S-1gGlL 0. 1245
0.0181 5 Sh24C0b-31 N62S-1gQ& 0.2392 0.0217 2 Ul-53 0.8128 0.0268 3 Ul-59
0. 8364 0.992M1H3J46 | g& 6. 3015 0.8577 2 [0335] The re®O52011/03¥R32 e 19
denonstrate that antibodi es Sh24C06-25 N62S-19d, Sh24C0b- 25 N62S-1 g2,
Sh24C06- 31 N62S-1gd, and Sh24C0Co- éé N62S-1g& strongly 5inhibited

NRGL- 131-i nduced proliferation of | Er3 cells expressi ng Her 2/ Er bB3.

[ 0336] The inhibitory activity of anti-ErbB3 Ab#6 | g&, Ul-53 and Ul-59

ant i bod$EsICESI MEBEDIZEXS 766h; iSh240ES-BIRSb23 3G A 9shcadtShReCa3 -Bi NE2SBab23

cells proliferation assay. shown in FIG 19B, . th I d trat
Chat t HEOALMGaY GaoT ey EHG: T A5 AiinG GaIBa: degs Fc REG FRALERE T

Her 2/ Er hB3- | hie bl ' v off RBIERIct | ON
ot a 10 B e et L R PR e o B T

ant i bodinesaniEdGinkigGHies 1ol tbB naoti#l.U1- 59 are summari zed in Table 19. The
results in Table 19 denpbnstrate that antibodies Ab#6 1g&, Ul-53, and Ul-59
I nhidi t P343RGL-Th3 hbilitg uted hpmahizkée ndihbdon fantierd2dsH bB3- BB 3ancleAb# 1gh2
conparison of the inhibitory activity of the tested antj-ErbB3 antibodies
in the WQrahibitfepongrgwHywaie Algortosted B’IS”SB’B%@ §C%F%f%mﬁfl‘gl Hsl-ﬂga@? BIPOs ay

! nd! cat &e%cﬁg'&f abtobg, Bm%hgﬁyw%t eﬁéltabédllli_’@ffﬂfﬁ@CfD‘m 2QHe e e R ached
antibodies I's superior to the inhibitory activity of the Ab#6 |gQ&,

approximately 200 mm’, the mice were randomized into 11 groups of 10 mice each. One group

received PBS and another received hulgG control. Each of the other nine groups received one
10  of the humanized antibodies (i.e., Sh24C05-31 N62S-IgG1, U1-53, U1-59, or Ab#6 1gG2).

The antibodies were dosed either at 0.5 mg/kg, 1 mg/kg, or 5 mg/kg body weight, twice per

week, by intra-peritoneal injection for 7 weeks. Tumor volumes and mouse body weights were

recorded twice per week. Tumor growth inhibition was analyzed using ANOVA and is

expressed as percent inhibition compared to the PBS control.

15 [0344] Tumor growth inhibition data determined at day 29 following treatment with one of
the humanized antibodies (i.e., Sh24C05-31 N62S-IgG1, U1-59, or Ab#6 1gG2) is shown in

Table 20.
Table 20

2 higG 5 29.2 NS NS
Sh24C05-31

3 N62S-1gG1 0.5 63.3 P < 0.001 P <0.01
Sh24C05-31

4 N62S-1gG1 1 75.0 P < 0.001 P < 0.001
Sh24C05-31

5 N62S-1gG1 5 76.5 P < 0.001 P < 0.001

6 Ab#6 IgG2 0.5 31.5 P <0.05 NS

7 Ab#6 IgG2 1 2.1 NS NS

8 Ab#6 IgG2 5 40.6 P < 0.001 NS




Ul-53 and Ul-59 antibodies (e.g., the 1C50 was 0.1245 nM for Sh24C0s- 31
N62S-1gGlL conpared to 0.8128 nM for Ul-53). Exanple 15 - Inhibition of
Downst r e3P HAEPIIMg in SKBR-3 Cel | s [0337] Thi s exanpl e PEESER13481839
characterization of the hunmani zed anti bodi es produced in 20 Exanple 12 for
their ability to degrade total Er bl?i% and i nhibit phosphoryl ati on of ErbB3
in exponentially growi ng SKBR-3 cell & WD 2011/ 136911PCT/ US2011/ 031829 -
106 - [0338] The breast cancer SKBR-3 cells were nmintained as reconmended
by ATCC. Cells nmintained in full Tablelf @ontl)ti on were treated for 1, 2, 4
or 6 hours with 4014nil of anti ErbB3 anti body (i.e., Sh24C05-25 2S ,

Lysate
Phosph
respec
Sh24CO , 525 L gDt SROACCE. 3 5. lgd . and
Sh24C0b-B1 [Ne25Uilg i nhi Bt af | ea®t0 50% jof t HR<PWdsphorlyl ati oANSof Er bB3
i n exppgMtral 850w N SKBRBCel{%) (FT§  20)p . g0340][The TESQI TS al §o

denonsjpratd that anti-EfbB3 antibodies Sh24COB-25 NG25-19dd  Sh24COR- 2
N625- | g@2, |Sh24005931 Np2551 gq, an®-Bh24006- 3P NBOBL | gG degriagddat | gast
50% of Hhe—totat—ErbB3—receptor—present—nexponentitaty ygrow g SKBR—3"

cells (FIG 21). Exanple 16 - Inhibition of BxPC3 Tunor Xenograft G owth
0341]T bili ft h i zed I t{ bodi d i

Exanp elVB4Sh o TEEreISAEmPUOH GROWEHCASFS NSt R0 ou B e v s

xenogr a%foﬁ?ﬂﬁ%hbitiﬁ?ﬂ?ﬁa??@?f@%m%t £8bdeDf WEREKPHPIR BAPCBYahtkeid N 37C

in an atnosphere contai'ning 5% using RVPlI medi Um containing 10% fetal
bovihe sarogmit BrEC3 The U 1s5hsrdeA bifolgli2antiodiahdememeotgd lappioninaatelli @074 andk  of
8- week fenal e . 17.SCID m ce aconi c Lahs it 0. x 106, cells per
nouse i 10%(5%“%%59?” e T e qs‘éﬂégg}g%f%]tn tk%gxgggfﬁf 11 relsgﬁ%tlrvelr?(e surenent s
were takepitw ce 20 weekly using vernier calipers. Tunor volume was

cal cul ated using the formula: width x width x |ength/2. Wen tunmors reached
appr oxi Ry Y 280 [0t a%B%eH?oﬁﬁra\f\;e{hgt SR QRLFE6D NG BsHIRRURR: Skatki M ce

each. e group received PBS, another received hul gG control, and anot her
recei vetnmurlgy@vihontibivion bgatal 28fat & Heseragrted migrg (68360, pB@P$) anslcasiavdese one  of

N2 | g3 s < oRbeF BRBCE Peoss O AR T ST S SR P e
anti bodig® WRiveddoa&HomRrake drygfdsgmbegysawk 810,01t whe& 81 R8P VEEK), tulr growth

intra-peritoneal injection ' weeks. Tunor vol unes and nouse bogé

wei ght sinkéridor atgotage af O pinegkp ér thadal® C3Toedst. rgynse Yely- nhioPd i58rindeBHEnal yzed
usi ng A nd .is expressed as I phi Bidni .

cont rol I apeisd o Rh B ER B b D SO S TR b e o i

f our h\l,J\EﬁthKﬂﬂlilﬁﬁbh at BdosEoD B ki o eBxHEBdMsddt] legpeceidlycacy in the BxPC3
nodel en dosed at 2 ng/kg, ranging from 75-80% tunor growth inhibition

(P<P5 O0fkafiple17 — Bt t TTNRThEGH X enoffaft @Edwth
20117 136911PCT/ US2011/ 031829 - 107 - Sh24006-25 N62S-1gG&2, 76% Sh24C06-31

N62S- 19 9% i i il 80UbodLs piddud iRExLABIesUdy (FI G
22) . Th@%ﬂi neT}ge%lﬂggééﬁgeilrlrloﬁglagyrggtﬁledéﬁ%‘%lturm? gsr%?w‘ﬁ ey b s
st udy ( prdbiOGmor Ehesth wassedtddsinsueStnogi smallaelljotgroyerarrdograftimadel ‘Blie t he

four humani zed. apti badies in . this el . . 5.1034 ility . .of. the

hamani 88 Htides BHaRTS PBBes g L e S LN F@é%%flge“r Bhi bi t
tunor gEQ¥hpleVR! ® Bhi®R thist &dwinwereBIi BstX @€ NOMUE 8drhe fRAEN . Using the _
protocol descri bed above, BXPC3 tunmpbrs were generated in CB. 17 SCI D mice.
Weg, tu re IS0 AFBaul PEIRIGFe YRAE ihdDARiF8dd o 11
gr o%%s F)q&?]) m%%%ﬁ%lagﬁg S@%lr%érlg%%ngrzg%lei veéltuI;S arﬁ%not helr receilved hul gG
cont r ol an HEacdspbdre ChigainineT% KI0X vging MdENMenedivadconténing df %tthal beviemhicred.

anti bodi e i.e., Sh24C06-31 N625-19gG., Ul-53 -59 r -Ab#6 The
ant i bod icég*é\é?lg WIE EEPCBlafﬁ}ﬁlegPPa{taft?P%gthg}‘? fia“ﬂfg‘?%",’ve%%&% f%ﬁﬁ{#@%aé%i ght ,
twice pefic\88KoniBY abd)tWidlr REX ildORE- el Mb@EGtA QO%frﬁﬁtri%el\’V%@(Biosa_i@M, valngres
and nouse body weights were recorded tw ce per week. Tunor growth

i nhi bi t BofR3Was Tamat yzesdiransmywAROUENZWice weedkpy s ednigs cdipetse liumaihi bi t i on

d t he PBS trol 5[ 0344]. . h..iphibiti dat
GO e 5 PSR s B AP gl o1 o



t he humani zed anti bodies (i.e., Sh24C05-31 N625-1gd, Ul-59, or Ab#6 |1gi&x)
is shown in Table 20. Table 20 WO 2011/ 136911PCT/ US2011/ 031829 - 108 -
Tabl e 20 W0GaA11/186910345] The results denonstrate that Sh22CTRS3A1MNBEEH | gGlL
showed the greatest tunmor growth inhibition by day 29 (76.5% p<0.001) at a
dose of 5 ng/kg in the BxPC3 pancr ic 5 xenograft nodel. The Ul-59 and
Ab#6 | g& anti bodi es denonstrated 'ggér'oxi mately 60% and 41% tunor growth
inhibition at a dose of 5 ng/kg in the BXxPC3 nodel, respectively (P <

0. 001) . [0BABK 6] TBer @&tk ®actes apperinstly206 nimhdtheShé G@Fe BhdNG2Sdlig6l 1showed
the greatest tunor growth inhibition day 29 at a .dose of 0.5 nglk

(63. 3% 2194ps Yo MighFach AncgomP sceiyed %%M@n?%r. @%Wffi@l}l&ﬁyomwlt ﬁé&ex PC3
pancr eab e XGRPGHA1 }0@99&'@%3 e b e SuARHiABHGIHARR (BN! $ipadiosss idesmmst r at e
approxi mately 33% (p 0.01) and 31% (p < 0.05) tunor growth inhibition at
a dose @GIQIB-58ybkdbia IgGR) BrECS: ofddks 5 medipe d b imgkyor Ahmglyg-body avctehaBH#6

| ti bodi trated i nmat el y 53% (p < Q. 001 d 2% (,not
Son 11 GHR erotstbr DGR BIRT FRRL TR St B Lt e whon gy Ry e ek B e
{v8ekl TTumdndtb Wit infibidn W& B zdd 8hg Xe@gnarf t

model , g Ht%%éré’?éckﬂrde_@%l%é?)@ Rzdait _
G owth [0347] The ability of the humani zed nonocl onal antibodi es produced in

Exanpl eanpis ewpriessail bb percentonrhibitionchmpaisd tethedd®B ¢pnéotal u- 3 non-smal | cel |

| ung cancer xenograft nodel.

The ability of the hunmani zed nonocl onal

ant i bod[03§01U1- FxnamgreNothGnhihiEdn das dtesmmeded dain2Eikalloplieg tr@gtment Withpid of
tunor gro

Cel |

mat ri gel
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Calu-3 cells were inocul ated subcutaneously into the flank of 8-week old
femal e NCR nude m ce (Taconic Labs) »1\43%19

(BD Bi osci ences, Cat No. 356

Tunor

Non- Smal

bovi ne serum

V%’allf]rlflosphere

230 x 106 cells per nouse in 50%
measurements were taken

tw ce
the fo
109 -
rando
anot he
of the ni zedPlEt i bodies (ije., SA24C0O6F 31 N62A g3, Ul-59, oA Ab#6
| g&R) at—a—dose—of—eirther—S5ngl kg 10 gt kg—or 20— g kg body—weight5—5
twice pef ek, mBﬁGi ntra- pg(}i t pneal '1i'2nj ectjon for™4 weeks. Tunp ol unes
and nolse bodghaveloghstis were recorded tw cel per week. Tunor growth
i nhi bition was | yzed| usi.ng ANOVA and i s| expressed as percent j|nhibitijon
conpar éjto t%&gggéiom rol. [0350] Fuhor gf owt b’ FARbi ti on dat'a W& er ni ned
at day|26 flol lsesmavg-ireat nent wmth one of t he humani zled anti bodi es
(i.e., Sh24CCB-63|§% N&'iS- gGI1 UL-59, or Ab#p6 1g&R) is sho in 10Table 21.
Tabl e 21%[ 035 YePhdePEsul t s Usi hg t he*al u-B nont §AATY cel|l | urdgs &@Hcer
xenogr aft npdeh24cos-31denonstrate that Sh24(06- 31 N625-1gGL showed the
greatest _tunor._growh inphibition by day 156 at all doses| tested Si .e., |5
ny/ kg, |10 g/ KP2SA’E 20| ngfkg of bofRP wei ght). P <0001 P<0.001

6 Ab#6 1gG2 5 24.7 NS NS

7 Ab#6 1gG2 10 35.9 P <0.01 P <0.01

8 Ab#6 1gG2 20 48.4 P < 0.001 P <0.001

9 U1-59 5 47.8 P < 0.001 P <0.001

10 U1-59 10 56.7 P < 0.001 P <0.001

11 U1-59 20 57.7 P <0.001 P <0.001

[0351] The results using the Calu-3 non-small cell lung cancer xenograft model

demonstrate that Sh24C05-31 N62S-IgG1 showed the greatest tumor growth inhibition by day

15 26 at all doses tested (i.e., 5 mg/kg, 10 mg/kg, and 20 mg/kg of body weight).



WO 2011/ 136911PCT/ US2011/ 031829 - 110 - [0352] For exanple, at the 10ng/ kg
dose, Sh24C0b-31 N62S-1gGlL showed the greatest tunmor growth inhibition by
day 26 (6X920R436001) when conpared to Ab#6 |1 g& (36% REY/WSRIIWDIBYY (57%
P<0.001). At the 20 ng/ kg dose, Sh24C0b-31 N62S-1gGlL al so showed the
greatest tunmor growth inhibition by 1gay 26 (69% P<0.001) when conpared to
Ab#6 1 g& 5(48% P <0.001) or Ul-59°(58% P<0.001). Exanple 18- Inhibition
of NDA- MB-453 Tunor Xenograft G owh [0353] The ability of the humani zed
monoc!| ofgab2pnt iHoe ek asplprad cheCkin d/kg Exsanphe CD3-31aN628 4l t sHowedthggmewitst wer e

tested in a MDA- MB-453 breast X nodel (whic

br east ‘i‘r‘ﬁt?éIgIOWﬂFH@lﬁ%lioplbﬁ“)?la}Sf%t(wg%%héﬁ RS ’6‘8?‘855‘? ZQ%@ F&?‘% 3(%%5 L]ﬁé)SQ and
Ab#6 10,1939 (87, dLSEH0 taegxt'tﬁb ﬁi‘{ﬁm Rlodd ’ShQ@COSUQ'lNézstig@?@ral%rsﬁ%@d were also
tested I n the sane rmde rrgn Breast | s were grown in
cul tur egneateﬁ?tﬁinongrawﬂatnhdapcbtebﬁd@om &9 , P O@L DERen cynprged i Abia ke&2ATCC
medi um No -2 i i 10% fetal bovine serum NDA- MB-453

cel | mfé*%%lpnﬁgﬁﬁgl%fg?&%z%%&@% into the flank of 8-week old fenale
NOD SCID mce (Taconic Labs) with 20 x 106_cel |l s_per use in 50% matri gel
15 (BD Brxtyapleck§-dghihition rp 1\/?%@\2574553 Tymer Xepograf ‘e‘?r‘é‘ﬁ't’r@ were taken tw ce

weekl y usi n}gj verni er calipers. Tunor volunme was cal cul ated_using the
t

f or nul a[035ﬁ h Thewbiditn okthe dygranized n{oesslgqlz\l\weﬁqua«?ﬁﬂrgd%éérhﬁaaraﬂﬁ rlé%? nat el y

200 nnB r OP@RYr oup
recelveﬁhggé aﬁﬁgghoﬁﬁ%?éﬁgﬁgPﬁggﬂﬁ é%&%%%f aﬁﬁﬁﬁnﬂk&gﬁgﬁ%tﬁ%r ni ne
groups p@@t@iev&ehsoﬁ@dab Eh@aﬂsiutyamtzcehluramwmdomk(nal entiboBteR LTCHD &H Ab#6
N62S-1gd , 20 Ul-59, or Ab#6 | Sh24C06- 31 N62S- | Gﬂ mas dosed ej Eher
at B nglaky 21 desibadyin Example h?g?whblaw%.gwt WafF also Fstedyip e sagyy mode
intra-peritoneal injection for nore than 10 weeks; U - 59 or Ab#6 were

dosed al0334] ng/Hyman BreastNdDSalB-1+5 bepllsrivsfe emiion cubsrigHR S 7 Anth WATSESSER
ht d d
Lei g, ARG P LOR utit BERBE. NICE I (CHlE QU 10 D008, B R A1 2

cont r ol bodhd &306] MIIDAEMBr @S@t&ells m&réninbtlﬂatedaﬁt&ucbﬁabmsm medlthatfladk pf -dveek
fol | ow ngd treatnent with one of the humani zed anti bodies (i.e, , Sh24C05-31

N62S- | geld fernleNODSCIRyREe|(Fespi labshwith 205 Hai5e1s pey mouggyn 50% matrige

201 3 0 a

2L B LSRR QLR T QRIS B Pite VB
pot ent vemizr cgipevd. Hinndyi voltmowabyalddyted tisiag thel formos ewidtles waedth (X lergth/25

ng/ kg, 510 ngy/ kg, and 20 ng/ kg of body weight). [0358] The results al so
denonst [(B56] t haWhet winkes AQopdkgpaasate STDOCHD,3he MNERSvdrg @ﬂnd@h@mﬁdn@r?eat er
tumor growh i nh| bition by day 71(84% P<0. 001) when, cgrrpar ed to Aﬁag
(62% Peoupde) 10 Gizseds.- Qe &msﬂrf@ef d Rt awgthey sceived phelr cagfrgiu frach of

i nhi bi t t CERE SR T f{ﬁ@@g

[ 0359] TLh%%é%t%ln?% %811 Irgését]feedso each I?ajn%u at(gar:jfgS d%&%ﬁ@?gnd SCIIe(IjJI%I fic
ar t 2@ e/ 1re, or Abo 1g6 e SERACOS 31 M@Sfigﬁat\r@d dbgedreetﬂler gricmgfkgr 1Gamg/hguopdses.
EQUI VALENTS [ 0360].The i.nventio be (—::nbo%t i,ed in ther ﬁfeqbfl C fgi ne

wi t hout H@@iﬁa‘?%‘iiyﬁ@mg}?‘to'i‘?{l?%%erﬁ%eg Y intigppegtang 1PJ§FU% F e g dp ek disor |
The T or 6gQiNL#BTRIE RS 1@5%/1&@@&3@1@5%&%&1@6&@”Sﬂlﬁﬂfr%ldnﬁbs%hh mdsPect s
illustrative rather than Iimtinhg on the invention described herein. Scope
of the bodsewtigbts wege td¢usiedm‘dlccavﬁeﬂe¢iy TureoragrpeHdietibaticui was anatyaed utingin by

the for EA%{)Q; and is expressed as percent inhibition compared to the PBS control.

25  [0356] Tumor growth inhibition data determined at day 71 following treatment with one of
the humanized antibodies (i.e., Sh24C05-31 N62S-IgG1, U1-59, or Ab#6 1gG2) is shown in
Table 22.

30



WO 2011/ 136911PCT/ US2011/ 031829 - 112 - description, and all changes that
cone within the neaning and the range of equivalency of the clains are
i nt ended WO 288/BAlaced therein. [00361] What is clai nedCiraiS201no31829
2011/ 136911PCT/ US2011/ 031829 - 113 - 11. An isol ated antibody that binds
human Er bB3 conpri sing an innunoglgﬁwlin heavy chain 2 variable region and
an i nmunogl obulin light chain variable region selected fromthe group
3consisting of: 4(a) (i) an inmunogl obulin heavy chain variable region
conprising a CDRH conprising 5 an aFable2aci d sequence sel ected fromthe
gr oup con5|st|n of SEQ ID NO 57 (24C036) and 6 SEQ ID NO 75 (24C0b)
CDRH2
consi
N62S) ,
(24Cp
CDRI A : FaRe . 5
CDRL2 :ohprisin-“ﬁhe an] no-acifd 11 ¥équenc of st 1D No| 61 (2Xéok), and a
CDRL3 fOgrprjirsim € anf no,@ci g Se TE O D NO| 62 and
13(b) IL% an Irr?rludloql ob Iizn@he A %ﬁg?n v al |abI lﬁrNd(a(Hu on cnrmrl(é?)(r?rgp)a RHi
conpri pi ng |14 ShH€ 043l no| aci d spguence of SFEQ ID NO 5 (04D01), a CDRH2
conpri pipg fth d 15 sgeque SEQ I D 6 (04D01), a CDRH3
conprisi%q thgwgghﬁglac d §equenceqﬁs SsEQ fi6 1D° %§§n7 §0 DOl%'Wgﬁ 117(i')
an i mrunoglfob8h24€0bi3ght | chai n variable regl on conprising|a CDRIA conpri gi ng
18 the|ls,amin i egpen of ID NO| 8 (04 ¢DRL2 ¢ i sing
450 sk i SEQ R o (04DBI%$OJOland 3 A

the am no 4ci gequehce of CDRL3 conpri silng

t he anfno gcidhsﬂmﬁsmce of SEQ 20 ID NO 10 (04D01); 21(q) (|) an
i mmunogl obul i vy. chpin,var| abl e reglon conpr|5|ng a (DRH ising 22
the aninb dei E]K’@?Saaféhc of 266Q 1 D N&?°15 (popo3P<0®! CorHy corrp?ﬁ ;68{19 t hé

am no fce d [23 segugnce pt HEQ | D NQ@.446 (09E03)p4ﬁm@ a CORH3 cpdupoi Si ng [t he
am no b&cidlseguence of 4 SEQ 1D NO 17 /n nd ’):/..\ an

i nmunolyl b i n KilgHt chhi nlQar | abl €38gi on| conpPi&iohg a GDRu cEﬁ?p?P si ng |26
the ammMo acrd Sequence ol SEQ ITD NO 18 (09D03), a CDRLZ conprising the
am no acid

[0357] The results using the MDA-MB-453 xenograft model demonstrate that Sh24C05-31

N62S-1gG1 showed potent tumor growth inhibition by day 71 at all doses tested (i.e., 5 mg/kg,
5 10 mg/kg, and 20 mg/kg of body weight).

[0358] The results also demonstrate that at the 10mg/kg dose, Sh24C05-31 N62S-1gG1
showed greater tumor growth inhibition by day 71 (84%, P<0.001) when compared to Ab#6
IgG2 (62%, P<0.001). Sh24C05-31 N62S-IgG1 showed equivalent tumor growth inhibition as
U1-59 at the same dose.

10 INCORPORATION BY REFERENCE

[0359] The entire disclosure of each of the patent documents and scientific articles referred

to herein is incorporated by reference for all purposes.
EQUIVALENTS

[0360] The invention may be embodied in other specific forms without departing from the
15  spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting on the invention described herein.

Scope of the invention is thus indicated by the appended claims rather than by the foregoing



27 sequence of SEQ ID NO 19 (09D03), and a CDRL3 conprising the amno acid
sequence of 28 SEQ ID NO 20 (09D03); WD 2011/136911PCT/US2011/031829 -
114 - 29(WYP 2011136H1i nmmunogl obul i n heavy chai n vari abl e PEFUBRIIGHAMSR? si ng a
CDRH conprising 30 the s am no acid sequence of SEQ ID NO 25 (11Q01), a
CDRH2 conprising the amno acid 31 unence of SEQID NO 26 (11&01), and a
CDRH3 conprising the amno acid se'qu nce of 32 SEQID NO 27 (11(01); and
33(ii) an imunogl obulin |ight chain variable region conprising a CDRI A
conpr i sddsgrigdbnt, hed antimgacthadt Segueilia tid mSkGhg IhdNGe réfpe(of EGli)Ieney CHREL2
conprising the am no acid 35 sequence of SEQID NO 9 (11(01), and a CDRL3
corrpris?lﬁl@l%@%‘?ﬁdﬁét%@ﬁﬂ%@&%ﬂe&?é@ﬂbf SEQ 36 ID NO 29 (11®01): 37(e) (i)
an i nmmunogl obul i n heavy chain variable region conprising a CORH conprising
38 the 6H adVhatdeelairnddsof SEQ I D NO 34 (12A07), a CDRH2 conprising the
am no acid 39 sequence of SEQ ID NO 35 (12A07), and a CDRH3 conprising the
am no acid sequence of 40 SEQ ID NO 36 (12A07); and 41(ii) an

i mmunogl obulin light chain variable region conprising a CDRI A conprising 42
the amino acid sequence of SEQ ID NO 8 (12A07), a CDRL2 conprising the

am no acid 43 sequence of SEQID NGO 9 (12A07), and a CDRL3 conprising the
am no acid sequence of SEQ 44 ID NO 10 (12A07); 45(f) (i) an

i mrunogl obul i n heavy chain variable region conprising a CORH conprising 46
the amino acid sequence of SEQ ID NO 41 (181102), a CDRH2 conprising the
am no acid 47 sequence of SEQ ID NO 42 (18H02), and a CDRH3 conprising the
am no acid sequence of 48 SEQ ID NO 43 (18H02); and 49(ii) an

i mrunogl obulin Iight chain variable region conprising a CDRI A conprising 50
the amino acid sequence of SEQ ID NO 44 (18H02), a CDRL2 conprising the
am no acid 51 sequence of SEQ ID NO 45 (18H02), and a CDRL3 conprising the
am no acid sequence of 52 SEQ ID NO 46 (18H02); and 53(g) (i) an

i mrunogl obul i n heavy chain variable region conprising a CORi ||l conpri sing
54 the am no acid sequence of SEQ ID NO 51 (22A02), a CDRH2 conprising the
am no acid 55 sequence of SEQ ID NO 52 (22A02), and a CDRH3 conprising the
am no acid sequence of 56 SEQ ID NO 36 (22A02); and



57(1i) an inmmunogl obulin [ight chain variable region conprising a CDRu
conprising 58 the am no acid sequence of SEQ ID NO 8 (22A02), a CDRL2
conpri si NYO2RE/@MIho acid WO 2011/ 136911PCT/ US2011/ 0318L%/US2011H3182%59
sequence of SEQ ID NO 9 (22A02), and a CDRL3 conprising the am no acid
sequence of SEQ 60 ID NGO 10 (22A021 12. The anti body of claim11, wherein

)
t he i munogl obul i n heavy chain vari z;](?)re region 2 conprises a CDRHi

conprising the am no acid sequence of SEQ ID NO 57 (24C0), a CDRH2 3
conprising the am no acid sequence of SEQ ID NO 58 (24C0), and a CDRH3
conprising the 4 am no acid sequence of SEQ ID NO 59 (24C35); and 5the

i munogi owliidlackd 8fttboak @had bk haRhe BisRE smeiiy i @smandgl¥tufineapr éigimg t he
6 ami no acid sequence of SEQ ID NO, 60 (24C(%6), a CDRL2 conprising the

am o axdiible regignané an gFnmgEezleiylndigh ¢haip xarhle rogi sglectorifP e BIFHPW ng t he
am aci d. nce of 8 SEQ ID NO 62 (24CC6). 13.The antibody of claim1,
V\hep%i n&%n%lesalggrﬁﬁnogl obulin heavy chain variable region 2 conprises a CDRIE

conprising a ino acid sequence sel.ected.fraomthe group sisting.of 3
SE0d b no o Pt R kRS S B P BeP g R SR

am np  agi shnthoseRMLHENCO kel FrBnNRE gdA8 cOPAHEE SHBHI NOYG2324Co5)chnd CDRH3
conpri si ggdt he am no 5 acid sequence of SEQ I D NO 59 (24CC5); and 6wherein

t he G mBBQJPOBO! 7 Q4CHN. xPBRR: campran e ¥pneAcidonpranse selecteipn hegigipPsi ng

7t am no..aci e 2 2 i S t he
ani o sy HRELESERIEIIPC Sl IR R B DRRE R TohpEoR R L3R 20 |1
am o acDR;s ecuprgag tie hifaril Rediencédar I3 GON0:5242485)ant | body of any one
of clainms 1-3, wherein the CDR sequences are interposed 2 between human and

humegi zed fr ag@eyikins@RRIBERS lightchhtevaaiableRogdyn 06mpAYn®A €DK | ebbiiBing - 3,
wherein the antibody is an anti g{en- bi ndi n%nz fragnent. 16. An isol ated
nucl®i cthegimine agippecienes &f SHR RNQ:P 3G 0ehe £ e sampEsias the amRadeld obul i n

heavy chai n vari [ n f W : 37

nucrei cseé]élle%“eco(g%r @? {ﬁgﬂgﬂﬁﬁ%ﬁt %nﬁggggﬁ%gdc[gﬁﬁ%ggﬁg&éon%d F%%ﬁ%gcﬁobul in
li gt cRERQNDVNO: 6b(BMC0Sgand of claimany one of clainms 1-3. 18. An
expression vector conprising the nucleic acid of claim6®.

13 (b) (i) an immunoglobulin heavy chain variable region comprising a CDRy; comprising
14  the amino acid sequence of SEQ ID NO: 5 (04D01), a CDRy, comprising the amino acid

15  sequence of SEQ ID NO: 6 (04D01), and a CDRy; comprising the amino acid sequence of SEQ
16 ID NO: 7 (04D01); and

17 (ii) an immunoglobulin light chain variable region comprising a CDRy; comprising

18  the s amino acid sequence of SEQ ID NO: 8 (04D01), a CDR;, comprising the amino acid

19  sequence of SEQ ID NO: 9 (04D01), and a CDR;3 comprising the amino acid sequence of SEQ
20 ID NO: 10 (04D01);

21 (c) (i) an immunoglobulin heavy chain variable region comprising a CDRy; comprising
22 the amino acid sequence of SEQ ID NO: 15 (09D03), a CDRy;, comprising the amino acid

23 sequence of SEQ ID NO: 16 (09D03), and a CDRy; comprising the amino acid sequence of
24 SEQID NO: 17 (09D03); and

25 (ii) an immunoglobulin light chain variable region comprising a CDRy; comprising
26  the amino acid sequence of SEQ ID NO: 18 (09D03), a CDR;, comprising the amino acid
27  sequence of SEQ ID NO: 19 (09D03), and a CDR; ; comprising the amino acid sequence of
28  SEQ ID NO: 20 (09D03);



19. An expression vector conprising the nucleic acid of claim7. 110. The
expression vector of claim9, further conprising the nucleic acid of claim
6. WO 20Y90/2086Q94MPCT/ US2011/ 031829 - 116 - 111. A host ®@EMUSZHHIBI82T? ng t he
expression vector of claim@8. 112. A host cell conprising the expression
vector of claim9. 113. A host cell qgnprising t he expression vector of
claim10. 114. The host cell conprrgi g of claim 12, further conprising the
expression vector of claim28. 115. A nethod of producing a pol ypepti de
comyr i si ng aq) i(inan i gluabgibbulimieavy chdiaivardble sigiabloeprsgiganCORy acomprising

i mmunogl obulin i ght chain variable reqi t t hod conprising: 3(a

gr ot ngtheenHpR fcig spquense AR N %rzsl(glﬁﬁmefi%qom?ﬁ’él%dﬁ‘? ?fatn%taﬁ@( hZ)st
celd) 4 exXRLRISESEQ R RO YBEPIGHID, SRAIPCDRDGorhPesihTRNAGhORYH kiyulR@vsf chain

vari abl e region or the 5imunoglobulin Iight chain variable region; and

6( b)2 puSEQYDNYOt Aie(Id&lOpepidi de conpri sing the i munogl obul i n heavy chain
vari able 7region or the imunogl obulin light chain variable region. 116. A
met3®d of pr odiicinnighnauhogibulio tight dhain Yairiable régiombokptiBdg o CDRY  anhpgsing

bi nding 2 fragnent of the antibody,. t t hod _conprising: 3(a) grow ng the
host4 cefhe agAng pcid ﬁ@qfsn@rofﬁﬁ%%éﬁé&{gfﬁp 8 Cg%RItzﬁamPPﬁlég ﬂ&f‘s%m@%?l%

ex Ss } . 53] i ; I 4qi i i@bl e
e o e B Pl A SRR ARy e e seeple Y

pr odtuci HYNhe9dhiGhbegly or the antigen- 6 binding fragnent of the anti body;
and 7(b) purifying the antibody or the antigen-binding fragnment of the
ant3body. 11@®)Anah samahegobulin ikady clidiabalxibikls glunnmmprrsing3 CORpr ¢canpripign

i munogl obulin heavy 2 chain variabl e region and an i nmunogl obulin, |ight
chatth vﬁxeiaabn%a%g%ﬁn%eecrfe%ﬁ%@Nfbr{%"t(ﬂégga6 Rigiropefismg ﬂg? amyparidy

i og . i L b . b ' . aci o
sequenc%ﬁg&%?qg§%g¥%?ﬁ@?3giy%§%%t%§{Jggﬁgggﬁﬁﬁﬁ%%%ggﬁg%ﬁ??ﬁaFggﬁt chain
var4@bl BEQdDi NO: 36 (A2A0);epdt he am no aci d sequence 7 of SEQ I D NO 56
(24C3B); 8(b) an inmmunogl obulin heavy chain variable region conprising the

amap acid 9 seoueRteurigldbaih liphNBainladiabBh2ditibopasiid a KEXS), compdsing
42 the amino acid sequence of SEQ ID NO: 8 (12A07), a CDR;, comprising the amino acid
43 sequence of SEQ ID NO: 9 (12A07), and a CDR;3 comprising the amino acid sequence of SEQ
44 ID NO: 10 (12A07);

45 (f) (i) an immunoglobulin heavy chain variable region comprising a CDRy; comprising
46  the amino acid sequence of SEQ ID NO: 41 (18H02), a CDRy, comprising the amino acid

47  sequence of SEQ ID NO: 42 (18H02), and a CDRys comprising the amino acid sequence of
48  SEQ ID NO: 43 (18H02); and

49 (ii) an immunoglobulin light chain variable region comprising a CDRy; comprising
50  the amino acid sequence of SEQ ID NO: 44 (18H02), a CDR;, comprising the amino acid
51  sequence of SEQ ID NO: 45 (18H02), and a CDRy 3 comprising the amino acid sequence of
52 SEQ ID NO: 46 (18H02); and

53 (g) (i) an immunoglobulin heavy chain variable region comprising a CDRy; comprising
54  the amino acid sequence of SEQ ID NO: 51 (22A02), a CDRy; comprising the amino acid

55  sequence of SEQ ID NO: 52 (22A02), and a CDRy3 comprising the amino acid sequence of

56  SEQ ID NO: 36 (22A02); and

57 (i) an immunoglobulin light chain variable region comprising a CDRy; comprising

58  the amino acid sequence of SEQ ID NO: 8 (22A02), a CDR;, comprising the amino acid



WO 2011/ 136911PCT/ US2011/ 031829 - 117 - 10an i mmunogl obulin Iight chain
vari abl e region conprising the am no acid sequence of 11 SEQ ID NO 168
(Sh24C06 WQI120m171369112( c) an i nmunogl obul i n heavy chai n vEETAISRE1{08$2dn
conprising the am no acid sequence 13 of SEQ ID NO 154 (Sh24C06 Hv3-11
N62S), and 14an i mmunogl obulin |i %gtlschai n variabl e region conprising the
am no acid sequence of 15 SEQ ID NG 166 (Sh24CC6 Kvl-16); 16(d) an

i mmunogl obul i n heavy chain variable region conprising the amno acid 17
seqie Bf&qﬁénoSE@SEQ THONQ? 9((22402)) andan@DR3 acompritim e abtihé acid sgfuenaheiSEQ
vari abl e region_conmprising the am no acid sequence 19 of SEQ ID NO 4
(04@)1)1,D %@?é? (%%Af%nunogl obul i n heavy chain variable region conprising the
am no acid sequence 21 of SEQ ID NGO 12 (09D03), and 22an i pmunog| obul i n
light chain Vhe andibody pEglpism L cwhsseindhagnmprogohuhis heaychaayvaisble ©8i08f SEQ I D

NO 14 (0 n CRLE) 0 ' i i [

corrpz:—i séor{gg&?%geaam no Cz(a)c:i5 51|Sls que%é@g%fdggf &gﬁgi}%@ﬁ%ﬁ]}?‘g@(ﬁ@f;@% % an
i mnmog&cﬁigp?ﬂdn}ig dgié%hilirbccf\%ﬂ Eezqﬂai(ideaglosaq HyNO© 58d28€03) mgl 4 6B Rapicopasing the
sequence 27 oOf ) 24 (11&01);: 2 an i nmmunogl obulin h hai
var i‘abl 8npegcihseginge rEP R PHEOaA? ﬁ%‘%gi(f%)ﬁg se:quencegof gEIQnI Deﬁlg glal "

(12A07), and 30an i munogl obulin Iight chain variable_region conprising the

ami nd aci d ségimrswoglpbelin kg chpnNerialdg regignermyprisgs  (PRin cPwRIABEMSoul i n

H fai . . S . \ o of SE
o e PR BB pEREAIERCER PRSI FOPR TR e e RRANPIEF o S50 10
conpr i sidy@eideedf SMQID NO: @& | S24083)cand3IbCDR; SEhpriBidyIhe 4bhifdl B Rquemmecbf36( i )

an i mmunogl obul i n _heavy chain variable region conprising the am no acid
seqLﬁencﬁE%ﬁDoNOSﬁb@@qé@ 48 (22A02), and WD 2011/136911PCT/ US2011/ 031829

1 3. The antibody of claim 1, wherein the immunoglobulin heavy chain variable region

2 comprises a CDRyy; comprising an amino acid sequence selected from the group consisting of
3 SEQID NO: 57 (24C05) and SEQ ID NO: 75 (24C05), a CDRyy, comprising the amino acid
4 sequence of SEQ ID NO: 148 (Sh24C05 Hv3-11 N62S), and a CDRy3 comprising the amino
5  acid sequence of SEQ ID NO:59 (24C05); and

wherein the immunoglobulin light chain variable region comprises a CDRy,; comprising
the amino acid sequence of SEQ ID NO: 60 (24C05), a CDR;, comprising the amino acid
sequence of SEQ ID NO: 61 (24C05), and a CDR; 3 comprising the amino acid sequence of
SEQ ID NO: 62 (24C05).

O o0 N N
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4. The antibody of any one of claims 1-3, wherein the CDR sequences are interposed

2 between human and humanized framework sequences.

1 5. The antibody of any one of claims 1-3, wherein the antibody is an antigen-binding

2 fragment.

1 6. An isolated nucleic acid comprising a nucleotide sequence encoding an

2 immunoglobulin heavy chain variable region of any one of claims 1-3.

7 An isolated nucleic acid comprising a nucleotide sequence encoding an

2 immunoglobulin light chain variable region of claim any one of claims 1-3.
1 8. An expression vector comprising the nucleic acid of claim 6.
I 9. An expression vector comprising the nucleic acid of claim 7.

1 10.  The expression vector of claim 9, further comprising the nucleic acid of claim 6.



- 118 - 38an inmunogl obulin light chain variable region conprising the

am no acid sequence 39 of SEQ ID NO 50 (22A02). 118.The anti body of claim
17, wher VP 20H&3p%hunogl obul i n heavy chai n vari abl e regP6R/UB2¢I3/4PI8R2Ses t he
am no acid sequence of SEQ ID NO Qﬂ (24C0B), and the inmunogl obulin |ight
3 chain variable region conprises t &8 ani no acid sequence of SEQ ID NO 56
(24CB). 119.The anti body of claim 17, wherein the inmunogl obulin heavy
chain variable region 2 conprises the am no acid sequence of SEQ ID NO 154
( Sh214 COb1 . Hv 3A ThibsiNGRAShmpaisthgttheexpressivunegloobidlaim 8i ght chai n vari abl e regi on
conprises the am no acid sequence of SEQID NO 4 168 (Sh24C05 Kvl -17).
120.{Thejant i Ra@yt @il ehipiriRing the WpRESioN viebor bfemineg! obul i n heavy chain

vari able region 2 conprises the am no acid sequence of SEQ ID NO 154

(Sh24C0p3 Hv 3A 1 s NG RbmpeRfh g ihCe D résAIBMNRBLP B i 19.ght chain variable region
conprises the amno acid sequence of SEQ ID NO 4 166 (Sh24C05 Kvl -16).

121.An }@0' a’fﬁ@g@;%?%@ﬁ&@?@@ﬁé@ RGhtifer eglgbﬁah'g%&gggﬁaﬁ%&@pg@%& an 2

i mmunogl obul i n egi on any- one clainms 17-20.

122.284n 8sol ated nucleic acid conprising a nucl eotide sequence encoding an 2
i mmunogl obulin light chain variable region of any one of clains 17-20.
123.An expr eash@hod 6CH0duGONt pbiypergideRemprisingiad idaivdlogbbalirshdav® thaid24. An
expressi on vector containing the nucleic acid of claim?22. 125.The
exprissyatiblegegion osan enaupeglabulin light ghaip gapzble ragipns His AYBPEFUNRERE of cl ai m
21. 126. A host cell conprising the expression vector of claim?23, 127.A
host3 cel | cofmgrwiing theHwseseblrdstiion! lvard2omder candiions e thay thg hasttsdt cel |

conpyi si essi

th . f.claimas. 129 The. f gl ai p27,
Fur Cher CHBRPT & ABooRe st R RS b Bl dedn s gk e R

pr odkICi igmanabRRRIghe eh6:0Midbs fR@ioanaidmunogl obul i n heavy chain 2 variable
regi on or an 1 munogl obulin light chain variable region, the nethod

conpy i si ng: ﬁ()%hriﬂﬁ@%"lh@%oly'ib@pt}i&s&nﬁﬁising(ﬁle GhRALAd A6 R4V HEKIeR vaaibit ti ons
so that the host cell 4 eXpresses the polypeptide conprising the
i mmuhogtegiul érthhiemmynaghetivhindight eliplievaregicoigg®n. t he 5i mmunogl obul i n | ght
chain variable region; and WD 2011/136911PCT/US2011/031829 - 119 -

1 16. A method of producing an antibody that binds human ErbB3 or an antigen binding

2 fragment of the antibody, the method comprising:

(a) growing the host cell of claim 13 or 14 under conditions so that the host cell

3

4 expresses a polypeptide comprising the immunoglobulin heavy chain variable region and/or the
5 immunoglobulin light chain variable region, thereby producing the antibody or the antigen-

6

binding fragment of the antibody; and
7 (b) purifying the antibody or the antigen-binding fragment of the antibody.

1 17 An isolated antibody that binds human ErbB3 comprising an immunoglobulin heavy
2 chain variable region and an immunoglobulin light chain variable region selected from the

3 group consisting of:

4 (a) an immunoglobulin heavy chain variable region comprising the amino acid sequence

5 of SEQID NO: 54 (24C05), and

6 an immunoglobulin light chain variable region comprising the amino acid sequence

7  of SEQ ID NO: 56 (24C05);

8 (b) an immunoglobulin heavy chain variable region comprising the amino acid

9  sequence of SEQ ID NO: 154 (Sh24C05 Hv3-11 N62S), and



6(b) purifying the pol ypeptide conprising the inmmunogl obulin heavy chain
vari able 7region or the imunogl obulin light chain variable region. 131. A
met hod ofWPR28HWBPHEG an anti body that binds human Er bB3 SETARv2@In031§2h
bi nding 2 fragnent of the antibody, the nethod conprising: 3(a) grow ng the
host cell of claim28 or 29 under cq ditions so that the host cell 4
expresses a pol ypeptide conprisingqt e i munogl obul i n heavy chain variabl e
regi on and/ or the 5i nmunogl obulin light chain variable region, thereby
proguci ng t hen mmhidybubin lighectait vgble egioh rdinpgsihg agnenino atidtshgueant oHody;
and 7(b urifying the antibqody or the antigen-binding fragnent of the
antl%odé58ﬂrﬁﬁéﬁﬁgi@@ﬁQFQéKéﬁrfﬂbdy t hat binds human ErbB3 conprising an
i mmunogl obul i n heavy 2 chain and an i munogl obulin |jght chain selected
frokd t he grolspaebneiuseglplplisheagy ghaim MarigbhgreaipnAemPrisNGdbg YNERFCH LORPIF si ng
t he, am i [ I i 3 (24C%%), and an i mmunogl obulin
12M BOSAG i ﬁ@gfﬁr@ﬁg&’é(@ﬁ%-ﬁ ﬁﬁi}@ a33 ( ) g

lig ainTconprisin heé am no acid sequence of 5 SEQ ID NO 135 (24C6);

6(b), an i nmunogl obul i eqv hai n ¢ rising the am no acid. sequen of

SEJA D 7 Nor T Gempgrthuls s R RSBk ki tud B G o RS S
chajyn copPNDNOY16SGh34€0F5 Ky 1arg)d sequence of SEQ ID NO 206 (Sh24CCo
Kv1l-17 kappa); 9(c) an inmunogl obulin heavy chain conprising the amno acid

seqence of F50. Bt AoNCbuhOat SaRARTE: Sk lorNeRBraiElte 1 @Ry

i mmunogl obultn Tight chain conprising the 1T am no acid sequence of SEQ ID
NO: 1 204568k ©OS BV ID NO: RAp#RH1). 4% d) an i nmunogl obul i n heavy chain
conprising the am no acid sequence of SEQ ID 13 NO 109 (04D01), and an

i mmgogl obul i nah irghnediabuiindopchan ngridbieregivinmongeisthggbguamoacaf segderSEQ | D
NO 111 (04D01); é@éﬁﬁﬁﬁ? i mmunogl obul i n heavy chain conprising the am no
aci ¥ seflRRADAYO: 6 NO 113 (09D03) , and an i mmunogl obulin Iight
chain conprising the am no acid sequence of 17 SEQ |ID NO 115 (09D03);
18(29 an i nmifeyiBEYNPEoPEAeay N ShHN vamgiis Y qomPrisHigBe AR SELIFIRCIE of

SEQ,1 D i . %ﬁ%@g d an i mmunogl obulin Iight chain conprising the
anﬁ%% aé?%@@ﬁD%%@.ff- )%§§5|

equence D NO 119 (11G01); WO
20134 136911PCT/ US2011/ 031829. - 120 - 2 ' I ' '
i sing the an [mun ?b&lqgngl%}lt cl%aln V?n%bé%éelg%% c'orllf{BilﬂPn% tﬁ’p %in% ataﬁfié&iu&{}@' n

co ence o
23 of SEQ ID NO: 14 (09D03);

24 (f) an immunoglobulin heavy chain variable region comprising the amino acid sequence

25 of SEQ ID NO: 22 (11G01), and

26 an immunoglobulin light chain variable region comprising the amino acid sequence

27  of SEQ ID NO: 24 (11G01);

28 (g) an immunoglobulin heavy chain variable region comprising the amino acid

29  sequence of SEQ ID NO: 31 (12A07), and

30 an immunoglobulin light chain variable region comprising the amino acid sequence

31 of SEQID NO: 33 (12A07);

32 (h) an immunoglobulin heavy chain variable region comprising the amino acid

33 sequence of SEQ ID NO: 38 (18H02), and

34 an immunoglobulin light chain variable region comprising the amino acid sequence

35 of SEQID NO: 40 (18H02); and

36 (i) an immunoglobulin heavy chain variable region comprising the amino acid sequence

37 of SEQID NO: 48 (22A02), and



22 NO 121 (12A07), and an inmmunogl obulin Iight chain conprising the am no
aci d sequence of 23 SEQ ID NO 123 (12A07); 24(h) an i mrunogl obulin heavy
chai n conp¥Pi2811ngotlhe am no aci d sequence of SEQ | D 25 NEBCTABZ011H8HRP), and
an i mmunogl obulin Iight chain conprising the am no acid sequence of 26 SEQ
ID NO 127 (18H024); and 27(i) an iq’gunogl obul in heavy chain conprising the
am no acid sequence of SEQ ID 28 NG 129 (22A02), and an i mmunogl obulin

| i ght chain conprising the am no acid sequence of 29 SEQ ID NO 131

( ﬁZj@Z) . 133. Theimmthdoehulioflight aiam 82jabidregmincottpeisingnmnaginobwld seqlwayy
chain conprises the 2 am.no acid sequence of SEQ ID NO 133 (24C), and

t he3q nnﬂfgﬁﬁ@alﬁ@ﬁqg&ﬁpzbhai n 3 conprises the amno acid se((quence) of SEQ
I D NO 135 (24C06). 134.The antibody of claim32, wherein the .

i mmunogl®bul The #eibedy ehelpim &bripraraiadhe iemonoglabygn heay deiuwicbledegiseg | D

NO 5190 13- 11, ' | i i~ght, chdi n
compr i sSUTIRG I e g ERRne Air S0 HIROT R RUCUTHARO LRI bR 53R
kappR) . chadbvarh@leaepiohedinpabesahahmindZcidvrguaica of SEQ INMNO0§b ©4C05). heavy
chain conprises the 2 amno acid sequence of SEQ 1D NO 190 (Sh24CO6 Hv3-11
N62§ | gBL) , aRdardtied of SN 07! wiittinthd inghiindpiiebulin GOApr dla@svdrfableasiion aci d
sequence of SEQ I D NO 204 (Sh24C06 4 Kvl-16 kaE aé% 136. The anti body of
any Dbnecwhpriseaihesumizo 2¢id pqeaceas, SHRAPNG: tHe(Sh i Hy3ild Ne2Simndden 2
cequenai RT3ty Akl SB SR AT o A hP o RRIAE MR RESHEPI RO
32-3b. 1688(Sh24C98IKatiet)nucl ei ¢ acid conpri sing a nucl eotide sequence

encodi ng an 2 immunogl obulin light chain of any one of clainms 32-35. 139. An
EXPressh@n VeRd fititodP bRLRIN 7t WikerbidGheintmatd glotilinGleayyHaih vakiBleABgion
expression vector containing the nucleic acid of claim38. 141.

The
expresstonprisss thsrangno e¢idispauence oiLTER AP NQnpd ShACORHVAU No2S) attiddhef ¢l ai m
37. ;WO 2011/ 1369 /,US 1403 - A : ir$ t he
oxpr basi QAR AR REPARORS R Rk Flend R PR R Blek FETFTATATE
vector 0f6 (Sh2403Kv1-16).
1 21. Anisolated nucleic acid comprising a nucleotide sequence encoding an

2 immunoglobulin heavy chain variable region of any one of claims 17-20.

1 22. Anisolated nucleic acid comprising a nucleotide sequence encoding an

2 immunoglobulin light chain variable region of any one of claims 17-20.

1 23.  Anexpression vector containing the nucleic acid of claim 21.

1 24 An expression vector containing the nucleic acid of claim 22.

1 25 The expression vector of claim 24, further comprising the nucleic acid of claim 21.
1 26.  Ahostcell comprising the expression vector of claim 23.

1 27. A host cell comprising the expression vector of claim 24.

1 28.  Ahostcell comprising the expression vector of claim 25.

1 29.  The host of claim 27, further comprising the expression vector of claim 23.

1 30. A method of producing a polypeptide comprising an immunoglobulin heavy chain

2 variable region or an immunoglobulin light chain variable region, the method comprising:

3 (a) growing the host cell of claim 26 or 27 under conditions so that the host cell
4  expresses the polypeptide comprising the immunoglobulin heavy chain variable region or the

5  immunoglobulin light chain variable region; and



144. A host cell conprising the expression vector of claim4l. 145. The host
of claim43, further conprising the expression vector of claim39. 1 46.A
met hod ofWER28HBPHE a pol ypeptide conprising an i nmunogPEBMSRH1REERY chai n
2 variable region or an inmmunogl obulin |ight chain variable region, the

met hod conprising: 3(a) grow ng thﬁ»Qost cell of claim42 or 43 under
conditions so that the host cell 4 ¢ presses the pol ypeptide conprising the
i mrunogl obul i n heavy chain variable region or the 5i munogl obulin Iight

chaig var i abi{ty pugfyitmthe pothpégtide qoutprisinignie innauipeyigtpdipthicaey daipryarsibieg t he
i mmunogl obul i n heavy chain variabl e Z%g?ion or the i mmnogl obulin |ight

chaih visgioaréhg igyngrpelobulin lightehaHbrrBPISIE80ci ng an anti body that bi nds
human Er bB3 or an antigen‘bindin% 2 fragnment of the antibody, the nethod
conpri sdhg: A(mgthet efiraduairmamwyibogdy fhat bindg humas ErbBsy orpm anHaet biggigi ti ons

SO t?at fl‘%%ﬁ?l?%% heca%kit)o ?ﬁn%orhgtﬁﬁgg?lﬁpﬂﬁh :pepti de conprising the

i nmihog eavy cha vari abl e regron and/ or the 5i nmunogl obulin Iight

chain variab regio t her eb r.odyCi t he ant.i bod r.Lh ntj;gen- 6
bin&?ng frag%@ﬁ?“%?ggﬁgu)?ﬁélﬁﬁﬂ%”n JH§%6TBBG¥PP§¥W5&3 gt%ﬁ?? 659 or the
ant i gengyrodeopdi p@ﬁﬁé\bo@fériii%t@niﬂnhﬁﬁglob&%héuw chfihivagalyle efgianyndinrahef
clains 1-5, 17-%0, or 32-36, wherein the antibody has a KD 2 of 200 pM or

| oweT abnmpaealptdingight chaimrariablearsaion. herwbh arrducing4be atibedy 8HthsPANTEHT bi t i ng

or gf?ugjHggqﬂﬁésﬁfag%g?ﬂ%£%%??%ynnr cel|l conprising exposing 2the cell to

;
an ectrve a ody of any one of clains 1-5, 17-20, or

32- to 3inhibit.or reduc roliferation of the t cel.l. .1 50. A nmet hod
of inhibitinQ’)(?Pnff"élaga@l’ar‘cl"au"i(’e(fjﬁborrt ?%ﬂﬁﬁ“&ﬁ“@? ﬁ%%ﬁ#@?ﬁgfwékﬂﬁa conprising 2
exposing the mammual to_an effective a of the antibod f any one of
Claihs 125, Apasuacdtivady Syt Bipds IHmBT Ergh3 FupREe HIT T BTy g e
tumoy . I, shd'Bi imgulﬁﬂ;gl&tfujﬁﬂtlfgﬁgc}ﬁﬁpé%%ctédrfr&n r@l?é”'%[g{é% cbfigtiApbhod conprising

adm nistering an 2 effiective amount of the anti of any one of clains
1-5,,17-20, pr ,3%; Bl chdtn 308BAshDRERino acid1efuencd BRsHH DMt hod
of 6?ain151,8aﬁ§%3?%n%ﬁg cancer§fg ge?@@tghgﬁﬁbnf?%gmgro Sn%ons§s i ng of
2br east NOp\MaB (224G 0y asltaatimmuneplobokh Jigitahemeotrglrisinguhgamparcideatinance of
gastric, skin _kidney and head 3 and neck, and schwannoma cancers. 153. The
net hdd §EQdeNﬁh$%§(%%Q95éin the cancer is selected fromthe group
consi sting of ) ) o ) .
6 (b) an immunoglobulin heavy chain comprising the amino acid sequence of SEQ ID
7  NO: 190 (Sh24C05 Hv3-11 N62S IgG1), and an immunoglobulin light chain comprising the

8  amino acid sequence of SEQ ID NO: 206 (Sh24C05 Kv1-17 kappa);

9 (c) an immunoglobulin heavy chain comprising the amino acid sequence of SEQ ID
10 NO: 190 (Sh24C05 Hv3-11 N62S IgG1), and an immunoglobulin light chain comprising the
11 amino acid sequence of SEQ ID NO: 204 (Sh24C05 Kv1-16 kappa);

12 (d) an immunoglobulin heavy chain comprising the amino acid sequence of SEQ ID
13 NO: 109 (04D01), and an immunoglobulin light chain comprising the amino acid sequence of
14  SEQID NO: 111 (04D01);

15 (e) an immunoglobulin heavy chain comprising the amino acid sequence of SEQ ID
16 NO: 113 (09D03) , and an immunoglobulin light chain comprising the amino acid sequence of
17  SEQID NO: 115 (09D03);

18 (f) an immunoglobulin heavy chain comprising the amino acid sequence of SEQ ID
19 NO: 117 (11G01), and an immunoglobulin light chain comprising the amino acid sequence of
20 SEQID NO: 119 (11G01);



2breast, lung, and pancreatic cancers. 1 54.The nethod of claim51, wherein
the mammal is a hunan.
WO 2011/136911 PCT/US2011/031829

- 120 -

21 (g) an immunoglobulin heavy chain comprising the amino acid sequence of SEQ ID
22 NO: 121 (12A07), and an immunoglobulin light chain comprising the amino acid sequence of
23 SEQID NO: 123 (12A07);

24 (h) an immunoglobulin heavy chain comprising the amino acid sequence of SEQ ID
25 NO: 125 (18H02), and an immunoglobulin light chain comprising the amino acid sequence of
26  SEQID NO: 127 (18H024); and

27 (i) an immunoglobulin heavy chain comprising the amino acid sequence of SEQ ID
28  NO: 129 (22A02), and an immunoglobulin light chain comprising the amino acid sequence of
29  SEQID NO: 131 (22A02).

1 33 The antibody of claim 32, wherein the immunoglobulin heavy chain comprises the
2 amino acid sequence of SEQ ID NO: 133 (24C05), and the immunoglobulin light chain
comprises the amino acid sequence of SEQ ID NO: 135 (24C05).

(98]

34. The antibody of claim 32, wherein the immunoglobulin heavy chain comprises the
amino acid sequence of SEQ ID NO: 190 (Sh24C05 Hv3-11 N62S IgG1), and the
immunoglobulin light chain comprises the amino acid sequence of SEQ ID NO: 206 (Sh24C05
Kv1-17 kappa).

A W N =

35. The antibody of claim 32, wherein the immunoglobulin heavy chain comprises the
amino acid sequence of SEQ ID NO: 190 (Sh24C05 Hv3-11 N62S IgG1), and the
immunoglobulin light chain comprises the amino acid sequence of SEQ ID NO: 204 (Sh24C05
Kv1-16 kappa).

AW o =

36.  The antibody of any one of claims 17-20 or 32-35, wherein the antibody is an antigen
2 binding fragment.

1 37. An isolated nucleic acid comprising a nucleotide sequence encoding an

2 immunoglobulin heavy chain of any one of claims 32-35.

1 38. Anisolated nucleic acid comprising a nucleotide sequence encoding an

2 immunoglobulin light chain of any one of claims 32-35.
1 39.  Anexpression vector containing the nucleic acid of claim 37.
1 40.  Anexpression vector containing the nucleic acid of claim 38.

1 41. The expression vector of claim 40, further comprising the nucleic acid of claim 37.
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42. A host cell comprising the expression vector of claim 39.
43. A host cell comprising the expression vector of claim 40.
44, A host cell comprising the expression vector of claim 41.
45.  The host of claim 43, further comprising the expression vector of claim 39.
46. A method of producing a polypeptide comprising an immunoglobulin heavy chain

variable region or an immunoglobulin light chain variable region, the method comprising:

(a) growing the host cell of claim 42 or 43 under conditions so that the host cell
expresses the polypeptide comprising the immunoglobulin heavy chain variable region or the

immunoglobulin light chain variable region; and

(b) purifying the polypeptide comprising the immunoglobulin heavy chain variable

region or the immunoglobulin light chain variable region.

47. A method of producing an antibody that binds human ErbB3 or an antigen binding

fragment of the antibody, the method comprising:

(a) growing the host cell of claim 44 or 45 under conditions so that the host cell
expresses a polypeptide comprising the immunoglobulin heavy chain variable region and/or the
immunoglobulin light chain variable region, thereby producing the antibody or the antigen-

binding fragment of the antibody; and
(b) purifying the antibody or the antigen-binding fragment of the antibody.

48. The antibody of any one of claims 1-5, 17-20, or 32-36, wherein the antibody has a Kp

of 200 pM or lower as measured by surface plasmon resonance.

49. A method of inhibiting or reducing proliferation of a tumor cell comprising exposing
the cell to an effective amount of the antibody of any one of claims 1-5, 17-20, or 32-36 to

inhibit or reduce proliferation of the tumor cell.

50. A method of inhibiting or reducing tumor growth in a mammal, the method comprising
exposing the mammal to an effective amount of the antibody of any one of claims 1-5, 17-20,

or 32-36 to inhibit or reduce proliferation of the tumor.

51. A method of treating cancer in a mammal, the method comprising administering an
effective amount of the antibody of any one of claims 1-5, 17-20, or 32-36 to a mammal in

need thereof.
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52. The method of claim 51, wherein the cancer is selected from the group consisting of
breast, ovarian, prostate, cervical, colorectal, lung, pancreatic, gastric, skin, kidney, and head

and neck, and schwannoma cancers.

53.  The method of claim 51, wherein the cancer is selected from the group consisting of

breast, lung, and pancreatic cancers.

54, The method of claim 51, wherein the mammal is a human.



