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0 gene I cation) has al so been observed in
activated form of the neu proto oncogene results from a point mutation (valine to glutamic

acid) in the transmenibrane region of the encoded protein. Amplification of the human
homolog of neu (HER2) is observed in breast and ovarian cancers and correlates with a
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244:707-712 (1989); and US Patent No. 4,968,603). To date, no point mutation analogous
to that in the neu proto-oncogene has been reported for human tumors. Overexpression of

ErbB2 (frequently but not uniformly due to gene amplification) has also been observed in
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The ErbB receptors are generally found in various combinations in cells and

heterodimerization is thought to increase the diversity of cellular responses to a variety of
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first and second fluorophore are determined to be in close proximity.
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compSBA GHEPBFTH H5OT a0 e Bt e eafbinty BER2
BeotHa @b didiait, ﬁ@@%séﬂ&aiflammmoﬂHEMm
anot her enbodi nent, presence of a HER2/ HER3 and/ or

and/orHHERR2/HEERI4 pravhedit mmﬂmmmltpm&lm agtbipipeyds defaeied by

assessmgé)ilrgFﬂ}oyylg\lf?%ﬁrﬁ)bggée@?oge@é Bxf% 1%?%/? ng%%ﬁagtgﬁél{]gf the

HER2IgheRORIISHER bY 3 dstdin Blot irheuR&ckcRan pf ﬁ (fspﬁotfyﬂisirﬂwe d by
tern bl ot 1 mmunodetection of phospho ros ne. The

tmh@mmmpmeletth@tﬂs m@k@qérfgrztb@preé@nqewé Hﬁr FRa apd/or

S

that isisffstidd £6mtBe fumto e siripieican 'Ehﬁe)&mmé ®e0btuindddy blopsy In
exanpl e, be obtai ned by hi opsy. another enbof
another i@@l@dmné thessagiplais 9B RS b@(mp& §ireylpteng tamop gelts l#%? the

patlenf fet ];111 H%rte%oéﬁnaﬁtthg %n;l)lle ik (ytﬁﬁlné({'gﬁxjtﬂg 4 e%ggi {Qgriébtve the

sanp é’i's obtalne ring surger
tumortftom@thefpadiontt he pati ent.

In another embodiment, the sample of the tumor is obtained from a mammal other
than the patient that originally developed the tumor. Preferably, the sample is obtained

from a mouse, or another rodent. More preferably, the tumor is a xenografted tumor. The
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In anot her enbodi nent, the sanple of the tunor is
obtai ned froma nmammal other than the patient that
woriogiosabd y devel oped the tumor. Preferably, tPeT/5saops/e21590

is obtained froma_ no or .anot he Mor e
cenogragied Gl preleRbYRINMIEH BY SR HOTRRA GAEReaL B s YRGS gor

US2003/ 021590 xenografted tunor is
into a m} gge) erg%fqge%pro Lﬁced by transplanting a fragnent of a

hmrbrﬁhﬂdnnentnﬁhe tlﬂ’nﬂtDSI aéungmmn,cmtwrpmfgabm a nqmsmabcell

enbodi nent , S | un referably
tung carsgeR GRS PIBEY eI e e Ik d AP P RE

m%ﬂ{eﬁr%%ect ttﬁlﬁn(zéﬁﬂbh coficénd RARRIOM fbiideritifyg! tﬁlmaflcﬁll@%
aspect e invention concerns a nethod for

responsivéao tneﬁtynanthhlmranUMdysnhlbltmgébp assotigtion of HERA Wianother
wth an ntlbod nhi biti.n he  ass a
memberpl e B FRePDIoh LY COFPTRGS ERMIP ot Loy Higfha iogeal

idelicBieh AthbpRbDBOGAtion of
s S M Al st o

ErbB redeptecini thg btoﬂx@cmi @Stpnlcr ereinowidghogphorFetign fdicatss ébat rd"r?
tmor qelearworinato EAuBGT b e daipalh ln B ERRSaHLAAL oo

' phosph&ﬁﬁg foA Rt Wb B2 t}lﬂERm*e é}ﬁ@hﬁs dbt@ct@d!e enbodl nent, the

phoryl ati on of an ErbB2 (HER2 rece tor is
Mesbﬁdre thestthergngsatasassociafasl Wity R3, SERY, gadlgr

e SRR T A

detectix%EtﬁQ Risen@IFAHERYHHRS md&&ﬂmmm diARe HHERBHERG, otein
}) R1 and/or HER2/HER4 protein .5 conpl ex,
compleas&mtlaélb’laydeﬁﬂb@é@bqvﬁed above. In another aspect, the

| on rih C he
% ?Cltl tﬂe Vjelgtc(?1 aérn%él gﬁh ?F]Jta HEREQB%EP? ?I\I/ete
responéeliﬁ'@rsub fect dl@glidMMtWatHEEII—pamwdmnigpr o trhattnetli wghamentlbody :
associ ation of HER2 with anot he nefgg Pg Etp Bl b
1nh1b1tmgé}¢qﬁsg¢c1¢tm qf)HElfg%,wﬂa@pgtgpq Wﬁ‘m!’ﬁreo ?#ﬂ%ﬁ Is5eptpr tamily, by
detectl%E%l Q@loﬁ g?ﬁi@ﬁgﬁé 'E'EB‘% MHEHE@%%EH@I@/HERH Prdlein

e phosp orylation of an Erb
compldxes eny/ex the ph(ﬁspbolqﬂajg)n@ﬁlan ol keseplor &i snb@lognqab snmpie obtained

T e i g
complé[yég SRDG % ﬁﬂo‘%ﬁh&gﬁh%irﬁﬁcﬁeﬁQﬁatttﬂ@s fQikelystolredpohy to

espon atment wth the antibody. In_one
treatmeHy Qi thE antjbodiye Ilml eneﬂnboﬂmnelﬁt fhisalepistiem B PheshATYAtion of

HER2 t t
e
ant1bo<#;tyet anot her enbodl nment, the invention concerns a

hod for identifying a subject respon3|ve to
tineat aretherwinbbdamengribe inMERDIINCEBeY masiodfer Kentityips a

subjec{ ol Beaengity 3 patpERg SRBREL ty N RS ey tation
of an FHBB? ot it QNatinidimet sistofde dubfect Ubljteeprbsmse bf suehy

to respond to treatnent with an anti 30 HER2 ant.i bod

phospHaryletien mdtnaths eatthe suhiecBs el tPEeppnd %@?ﬂ%?%tl"ﬂf}} Phartis
detect eq; L8 ié GetBoted. In
rera 555 o} B SRBERG) RBBTER R PGB RG  d
another embodiment, the subject is a human. In yet another embodiment, the method
further comprises treating the subject with an anti-HER?2 antibody, preferably thuMAb
2C4.
In another aspect, the invention provides an article of manufacture comprising a

container comprising an antibody which binds HER2 and instructions for administering
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further conprises treating the subject with an
anti-HER2 anti body, preferably rhuMAb 2C4. |In another
W@3@en0809e he i nventi on provi des an article of PCT/US2003/021590

the ant{FRR K56 i SRR s ey PR Shs GRS HAS o
determ@¥itd b&pritHERO RORF 4 RDSOIBR PETH RIS WER RS he

antibody to a patient suffering froma tunor.
heterOd?m@fSerabl y, the tunor has been determned to conprise

A A AT O B g e

activatioAi¥Tah T5B dRtepdtimbosmprivaig HERCK $n hnd@iRetdmbodandrtvhe i on
of an ErbB heterodi ner corrprl sing HER2. I n_ anot her

containefpeRpPHegsmonaslonakaiibadn & 4 amsmrefembhohsM Ah A4

30 B0 e, R DTRESE FEORGY s RN Eichins Dpdicht 0

comprigiigi sdftinisRENP td thiepgtian aithérapeatically éffectine apatmterftan antibody
therg&%al I%)rleffectlve ampunt of an anti gﬁ% ¥;lm ch
which bindg roforabip BOPAICN i UK SR R AUEGF TR S

detemﬁ]fw%@ggggﬁor %%&ﬁgﬁg%ﬁrm H%%%HE %%Q)Hﬁ@'

heterodigiees. odi ners. I n one enbodi nent, the antibody bl ocks
the ligand. actiyvatign et eradi
08,98k R PRGITERATS FHDRAEPIARS B Band S0 TP ety

hetero @e@%ﬁ{'{ﬁﬂgnot Vi1 RA iAo IRER, e GhBHGH ¥ n{d%l%ﬂal

er aspect, the invention provides a
ant1boab552®4),dnmfemefembly@uMAﬂ32¢4ant conprising admnistering

147 Bl anynfhe v DAABIOV R o SRS < SRR spPeising
admmiﬁﬁmﬁg &8 afe éﬁ@leﬁtra‘}%ﬁpédﬁmﬂy mé&ﬁ'e BARuReSTInGRtiBsdY WEieh binds

ave a horyl ated ErbB receptor. In one
HER2e Btﬁfchabb'nthe ptahelt hesfhiog fiom e thirmryshick bashesn detsrpnrg to

ot nbodi ment, the anti body bl ocks the
have alpﬂaéﬂri’d’g ?iéolfﬁﬁﬁ?e%?r an ErbB het er odi mer conpri si ng
HER%e ehiborBhertAE B%sgﬁ@f@wﬂéd |IE1'P9B reb il HERX VinlaBother
nonocl onal anti b C3, nore rabl¥l rhuMAb 2C4.

embodBnewsf theastibodst blocpksdhe hmdmcavatwg@f PR &b R Seterodimer qoeipnsmg

I ct a {
er2), Sy BnegRmBigieft ol BN sl R RERGErCL Al
prefera(b@'}h\ﬂ\ﬂEZCﬁB) dorral ns of murine nonoclonal anti body
(SEQ 1D Nos. 1 and 2, respectively); VL and VH"
domai ns of humani zed 204 verS| on 574 (SEQ ID Nos. 3
and 4, respect iByief Pescriptionof the Byawings \/H consensus
s
15“ vy Su i olulwp&g tjahgéfg%m Bi‘ﬁ%%lﬁd@cg& @&glehces%'f'melxlanable
light (VE§ (gt 1 Ajpdnd) varidble dieavak H)IEig. i1BY ddinkine o€ noeine bemaelonal

umani zed 2C4 versign 574 30 rmnocl na
antibogy BCA GO0 IBN s, 11580 BarePas Ve S P ATy
2C4 véljs?l%n 574 (SEQ ID Nos. 3 and 4, respectively), and human VL and VH consensus

frameworks (hum «1, light kappa subgroup I; humIII, heavy subgroup III) (SEQ ID Nos. 5
and 6, respectively). Asterisks identify differences between humanized 2C4 version 574
and murine monoclonal antibody 2C4 or between humanized 2C4 version 574 and the
human framework., Complementarity Determining Regions (CDRs) are in brackets. ‘
Figures 2A and 2B show the effect of monoclonal antibody 2C4, HERCEPTIN®
antibody or an anti-EGFR antibody on heregulin (HRG) dependent association of ErbB2
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human franmewor k. Conplenentarity Determ ni ng Regi ons
(CDRs) are in brackets. Figures 2A and 2B show t he
we@tdoenosoed nonocl onal anti body 2C4, HERCEPTI N(P()T/Uszoos/021590

. I b r an anti-EG-R anti body on_herequlin
with E@Q%%ﬁﬁ%ﬁﬁﬁﬁ%ﬂw% e/ ermablevels obbd, /B@d%cm@A) and SK-BR-3

e SR WA SR 0,00

ks eispn elsnmungblbt g}tm\thg ﬂieqaresfen&r &BZER FHER24)d HER2/HER3
i mmunobl ot showi ng the

hetem‘gxf“eegwcpé S5t PR RN AE] HERS IhiFa  SHRsar h SRR

FighR14 |
gy S OBy St
proteins¢xdsactsdranh sopsmsl celd unf mmﬁﬁmmymm gph ieRplants.

protein extracts fromnon-small cell |lung carcinom
ed l scrl pt i on of

(NSCLC) yenograph ex e ._
t he Preféﬁ%@—%&#’- AR on is

bEtfegstesenhinRatition i9 'Bageﬁem@éﬁeblhﬂﬁ b ﬁqlaﬁ’tgl fhighih ﬁltat
responsi veness to the anti - HERZIHg%t?body rh l} 2C4

respongiyeness i the apiitHER hantipody dnddAbR CAmmears/ wiERbe pratage of

HER SR R Rt A R PR R R ab B e

phosphthdShorﬁoI ANBbBRYepi® ih 48ndd dells.d TBSs, ah@HOMEY BEidehtified as
treatment with an anti-HER2 anti body particul arly an

respongiie fo irpatmentivith augnti-HERR anabodn @aviculaslyanentitiieR2 antibody

that hag bl% glgﬁag?el c%fqﬁé 51\610?%0212 %&i; ftﬁ%@@{%%ﬁﬁﬁ%%@bﬁﬁ%%ﬁgﬁed on

the presfméé of HHRZHEIEBE%&/Gt HER/MER$ and/or HERDOMER B @eterodimers,
hosphoryl at.i on_of _an ErbB rece]gior HER2/ HER3_ and/ or

and/or yepphiospitety afien gFan FibRteemiOr Reeangl/or R YHER @ d/or

HER AP A < DRI i it o

any mdthodokievanit theanr By yfentifgihgtpeaifec tumespaistumer types that are
t.reatment w ant i bodi.es, nts. can be
responsiy ?%t@anw]lgh - HEEE 39515% RakeTs mﬁver@@wﬁqdamosweh
I t
likely He'h@ﬁHE@%ost EBnAdeh bt @henP Atk aaaaﬁm ,{sﬁfe ﬁé@h’éﬁﬁdb g&g@t%%geé

benefit fromtherapy with nmonoc
beneﬁtcfmm teerapgewith foadclondbahiibidyl 20¥scatwbe ideriiedecept or " i s
a receptor protein tyrosine kinase which belongs to
Defini he ErbB receptor fam |y and includes EGFR (ErbBl),
ErbB2, ErbB3 and ErbB4 receptors and other

RELS Rbepidi?’Ss 4 ?H&bﬂtbfr ﬁz@tdﬂ@tﬁé@ﬁ% klﬁhs%dvlh&l bé18ngdstb WiEErbB

The ErbB receptor wl generall Fise an

receptOé famie end mcmdeaEﬁﬁRdErb%I )cERRRy Efhi FesEEbBgaeeeptaas

and other 810 %ﬁ)eH cﬁfltlaltrs ﬁggﬂrﬁeeﬁ %1@6%“% éfgen%ﬁH Oiﬁ E)Vb%j&elc%ngﬂl
generall)‘é eothpiade & &ﬁ@béllﬂl@r demaid) whdhomhy Bﬁxdf‘aﬁ\EBBﬂlébﬂd Qgipdehilic

resi dues which can be phosphoryl ated. The
transmerabiane dpmatly a sansgrved ntragellulagtysesine kimss gomaty pudp caboxyl-

termingt glgngﬁ%&&nﬁﬁ'ht%b%ﬁﬂgg ??lxglrohﬁggesﬁﬁg %%19%1 capbel erably,

rece Sequence uman Er bB

phosphbﬁ}dﬁpdi OfThe BﬂIB)fedemgﬂ yay Be 4 I‘fﬁﬁb@rseqﬁenbéﬂ EEDBORcdptaaRtaar
. . fa " is EGFR  (ErbBl ErbB2, ErbB3, ErbB4 or any
amm%%quge?eqﬁﬁ%ﬁs vepgrip thisrectyu Prefaiably. thedihB seceptpr penative sequence

human ErbB receptor. Accordingly, a “member of the ErbB receptor family” is EGFR
(ErbB1), ErbB2, ErbB3, ErbB4 or any other ErbB receptor currently known or to be
identified in the future. Preferably, the member is EGFR (ErbB1), ErbB2, EtbB3, or
ErbB4.
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identified in the future. Preferably, the nenber is

EGFR (ErbBl), ErbB2, ErbB3, or Er bB4. V\D2004/008099
weEFODANERD3/ 021590 The terrrs "ErbB 1 ", "epi deCTEb2003/021590

%rowth factor receptor”

he tarem SHEREBI5L gﬁem@r@@hgrawah Béf%rfeqeat%@gc}zﬂ‘a’ %d are
o PO S el i, ot

al., AnTReABiod/einye56:881e9 BIOf198E), gwluthngjﬁtmally) nconntiBginuEGH RIS

nph t al PNAS 87: 4
erent (oo Eiek okt PR Mo s T S o1
(1990))P Al {;éfcgtﬁ ?(?H&tgenéa\gﬁ oﬁﬁ@ the B hﬁi‘@fem Héﬁﬁcta%tlbodles against

descr or exanp in Mirt et al.

HER1 &t demmsd ,Boogtansple, 1125/211‘314’93—t EB,O4rc(1 1Bidehena rﬂzlopivzs \@B2:549-560
95/ 25167, _The term "ERRP", "EG-- Recept or Rel at ed
(1987) pnchineViO 95/2EEIR Rel at ed Protein” and " epi der mal

9,8 %ﬁh'f]ﬁ&tlﬁ’r "EE&FGRLRhtof Rlefﬁé?l@r@feﬁ{"e“EGFK IRR1a#sEProtein" and

i nterchangeabl y hereih and [0 refer to ERRP as
“epidertliad gfmhcﬂactcsmc@mﬁpuawdupmotmng arcqrsed intendbangsaldy berpippand

refer to gg fhé Pu b atg'}grrr]lglﬁdn l{_é%%ng ﬁ{g@ g Z%g 715‘ %nd U.S. Publication

No. zoogb@g@bgngeably herein and refer to human HER2
protein described, for exanple, in Senba et al., PNAS
(S AXpresdoB4 ErbBEOand ‘(HIBRE ) arg maedviatpachsnscably harein and refer to

v S et 3 LI HORR, BN TAT] 209750

(1985)&h& %hﬁ&o‘?&@@dl FuhBd 983034 (1989)€Gandbank hdsvessganﬁumber
encodi ng rat 1 85neu. Preferred ErbB2 is native

X03363) (Therfeen HahBA” EsfB20 the gene ParodiEdUIHERES BR NG I, TofkEs (o
the gerg SRERRE s BIKGER" RSyl R0Rve sl AR prbal,
KiERBIS3 BindHER PNART (4 4B8) recerB6r Sl PRpadods ¢ida8@), for example,
in U.S et s b, 169854 914 SASHCEs vl § Rraupst AR TR, ©
86:919%:9183 (i) RrfifuiB0kaelub V. RA6TR BPMhe fl3Rd RS dERcribed,

rern refer tot ecetor
for exaB @1y, LS dartan Nodi 583884 5,4807968 eadrt &0 971’3E$85Pat

I : Pl
NN NS T O TN e T R

s G AT A iSSP St
I

Sci. USQroiot1728, 1759999932;5anAm10man etaladiuret 3G6433-415¢1993)

descri bed exa I t
mCl“dlEBB@f?@bséb?rSP e dBilontbina VL S R e BRIES2. 1800,
L3 C f @)@7{1}14&4 Santa Cruz
Antibg [ otg %gg%l ncmﬂegafo:f? %?ﬁl?lg @BgA By "ErbB |igand”

i Anﬂl]t&ﬂlll‘ds ta FioloB quepinrscmfe Wﬂllahlﬁmonu@erﬂ@ﬂh ﬁem ma@b@rxp;it es

somcegéaggglgg, l‘rﬁe Eohh e%’gfﬁ 19166 ag%gfgy det ma

g ﬁéﬂ a(pOR)pepIdeANhigh bindd to BidMr: acﬁihaas an ErbB
24 7612 21 (1972)); transform ng growth factor

receptal. fha E(biEcHgand onmbed antifie seguesice hurgan Erhfeligand such as epidermal
B
growtt BRRY¥@lpha (TGF-0) (Marquardt et al., Science, 223:1079-1082 (1984));
amphiregulin also known as schwanoma or keratinocyte autocrine growth factor (Shoyab
et al., Science, 243:1074-1076 (1989); Kimura et al., Nature, 348:257-260 (1990); and
Cook et al., Mol. Cell. Biol., 11:2547-2557 (1991)); betacellulin (Shing et al., Science,
259:1604-1607 (1993); and Sasada et al., Biochem. Biophys. Res. Commun., 190:1173
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et al., Science, 243:1074-1076 (1989); Kinura et al.,
Nat ure, 348:257-260 (1990); and Cook et al., Mol.
w@zdok/008Bpo| ., 11:2547-2557 (1991)); betacel | ul PeT/US03I0R1590

(199 ST e S L B
251: 93ﬁ@@§’(%®9%%§%[ﬂﬁ{%%993da% 4B9P BidI1€88).) 270: 174957500 (1995);

i ng epi dermal growth factor

and Komﬂrmmmnanmgeab 15:234i1 1348 (19973)1 2@ 52080 (se¢ Holvy);

neuregh2 FHB6H PSS Tow ) oL Ao ST GOVE: s lifhe,

(NRG-§)5 %e@ﬁ%r&é 2F) Mcczdi Sbe r931@9562f95(6$f{€9937§j ¥dregulin-4 (NRG-

Carraway et al ture,

4) (Haﬂﬁ?er S Db 9925515 L4599 A e 5 (CRRD GSanpanl . &1l

Crem. 370103080333 [geal) Frop Tfznngs WiipR B BRI itduik BeF, TGT-o,

amphn%éul?rﬁ %&a@émﬂagﬁ%m(}? fang %%lﬁégﬁhﬁcﬁrﬁB llgmmcmblna IErbB3.
. Chem, 272(6):3330-3335 1997)) ErbB | i gfands
1ncluda/\hﬁrcgullm nEﬂEGFmdﬁ chpadle eftandingErbB4 ingnda betagely

v, B NG ENRE A PR o LB 9388 eyt

be a syRBRAPESHPlighid) dl‘Hé%yE!hBﬁéhgﬂEll tiglebdgicaiftel fbtjh patmcﬂl@r ErbB
epiregulin, HB-EG-, NRG 2, NRG 3, NRG 4

receptdreorgay tqcrggmmeargﬂﬂa Eﬁbwaem%rfom@%es b@‘né"%]?ﬁ]cqﬂital C
1 es e
syntheg Bg?l}dl slyné %ﬁgfgg&g{é{a%frclhhﬂa‘g@lrgwlrpgeé R&Cxbdripld, Pones et

or nmay recogni ze
al., FE@G’rﬂekt@M' @47 R hEB T @o89), Qﬂuciﬂnmicelqmated\by eofarept®. of a

angué]t i In%, Hggﬁ thg@%g\‘lerp%\&te A h 8ﬁéégr{é:ggecg?y the
heregu,'f %né‘gltotdﬁét‘} d‘%?osgglzl vl Pﬁt%gtgﬁé 5 8\431' i) ér%archlonm etal,

erence) Hér equli n* - ( HRG when’
Naturd) 3623 lnz-ses 0l 9963 eEsam}oieaoﬁmrggmps inhdnderhomgeliniey herpgulin-G1,

v B ST B B 5 KL R DS PR s
Patent No? 3941 s%ég @{1 ﬂﬁf&gntﬁlﬁbﬁ ﬁrwtérrmnmqbéleﬁemr egll 6 205216

herégulin eregul in-$2 and here uI|n 133

(1992)91 acatylchoBiae meﬁpr-ﬁﬁ@cmg@summ@\mfggﬁ ls et gl @15(72 :801- 815
Pat. ent No

sy R i 86 1GER) el 5L SPUAR B8 agigons:

Rk BMEF moastfal VJtle(@ernA) 21G84323-
s SRS dgREp LRl BTt D

14532f(2295)); 5-HeBERdin (Swme&m cbdlni r@pgwe, 15 %5{11%‘94 @8%7)2 13hgtegm

mclud(:sshB%ch(aﬂgs g n?&aj‘fra/ %}%g? 5‘ 58'8 s%%h{@gaigaﬁ (&-r gsn tive

G903 & S6H aSrhn(mmgé aamain fedgmenCiiengé(eg.,
Sequeﬁl% 138?01}’3[)\9613r (1997)). The term includes bi ol ogi cal l'y

HRGBidW-\Zé4Dragrrents and/ or am no acid sequence variants

e RS PHGREP I T HaR PR any enhs Sssof ABoBer

comprising i ledsk Bﬁb bEteed -EﬂbB geeptots. e EEibB dimar’Tis ncouedvalntly
associ at ed ol i goner rrr%rl Si ngb at | east di f{ er ent

associfired Bligewenthat eompLises EYCb@ i9reRk £TOB EeCgPiatsn LSb‘GV\g FRMpiEes may
form Wé%rg%lf‘e ):, %xpré WG n’prxé Eﬁ%‘i%(:%%t@% it Wehodéd fo%eEibBﬁfééﬁd

es may ormwhen a cel

ErbB Gﬁgdrﬁ §) dih@h ByBru® dinmers chi bBlsbmmlmmmnmxmpmcnn@mm and an
Er bB ol i goner,s, such

amalyzsd BSTPSPALT o AoHrRRIR SUnorats St ahdol Chém. Z650f Pk

14665 (1994), for example. Examples of such ErbB hetero-oligomers include EGFR-
ErbB2 (also referred to as HER1/HER2), ErbB2-ErbB3 (HER2/HER3) and ErbB3-ErbB4
(HER3/HER4) complexes. Moreover, the ErbB hetero-oligomer may comprise two or
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anal yzed by SDS- PAGE as described in Sliwkowski et
al., J. Biol. dhem, 269(20):14661 - 14665 (1994),
wo m04/0maqal e Exarrpl es of such ErbB hetero- ol i BONES%03/021590

more B Senils Compiab il EtrEFHBS oebtiod sudh CYRIAA ki o

EGFRC@HB DX €3theMhb@a65uchtal
BX Stherfy Pt oggogg Pc?e??’)t ussgtd‘ggp 2y 130) may be

conprise two or WD 20
lnCIUdEﬂbB@leﬂlé@éCprg@n@onbl ned W|th a different ErbB

h G-R (Er ).
e‘%%r; < N%téo (ifua%h rgg rgcequr ol lﬂgaq%é’cggﬁlg%arm&?ﬁ?ﬁl(f g that
caused ‘By Ql mt@@elﬂtﬁﬁ)hﬁ@ﬁ ldemain ¢t JAREBIrBedpht ph8§&16%71£ﬁdggt9f8§fne

and activation of an ErbB receptor” i's neant
reS1du§§ ]@ﬁbq% ¥?§§M@I Plonsubstrete polypeiptidel mediasmichyblrbBnligand bmdmg

T S T T
mvolve ém&hxﬁg)asf amrEansltgm&ti t@ e BB NRept s1idmarahich Reviks FkiBse

and binding to_a ErbB hetero-oligomer conprising
domaltir? ORS P She Erlgt recentarsds the hegararoligpmaer and thexghy results in
phooh B PLALG S8 TS b BBl
phosplrglation nﬁt)eosnie ﬂebldu& 1hIiddﬁm&aitsnbﬁrat@pdlypeptldes(s) ErbB

het er o- ol i gqner an thereby, results 1n 10
feceptwélﬁﬁ%%?agl ecswaaﬁl ¢d o9 Yrgiops Eyretiag Phaspherylabion agsess. of

t Re« b

R HRSEE PO et gu YR RAL e S Ao A R
as a palgwpfitiofe.a cEIbBaIelcqnonarEle hgaadl ddrlvedi frosi magurea Suck ﬁatwe

el RS BROSEROr ML L] o sosove, & natle Seuense

synthe‘ﬁ@ %é%ﬁ§ ThudS htiResYRRAtd pSlystibe carhlB tﬁ@é&ﬁﬁl‘b%lcpsrequence of

I'i'gand) derived from nature. Such native
naturali:e qcmmag bmhg‘lpp‘{!iwp@iﬁldepmnnb@pwlmmﬁacbrfppbmcpmmmmy other
be Produced by reconbi nant or synthetic neans.
mamm?ﬁﬂ’% £'%ati ve sequence pol ypeptide can have the anino

afPlhéjteﬁﬁ CFh@ifetach] seqledderalihit PErersrth bB@pEbﬂ&E‘ having amino acid
pepti de, nuri ne pol ypeptide, or polypeptide from

sequeraﬁgz% Gidler tofmfaemtarﬁ frsvpte@ native seieence palypeptideo Qudinerily,

ammo%gﬁt%%&%‘gm% ggﬁ srt] 131[ ]?%s%?% &IE %]a Ib¥lgt% gﬁgorgg)({%aw nglrag?%agt one

receptreiihdiBg SeMERNTE: ROy BB lifnd Sawikin@rédsy one Rgiind Gifing
ence variants will possess at |east about 70%

domaip Qgr; nafiie KibBryeespioreanst prsfraably.dbapv il bantdershepoud Ralionmere
prefer%ilﬂglﬁ neé?t agéﬁntg?dr‘]% o?ﬁﬁglo é"QNEtﬁ é&%bslleggﬁ %‘}rh%ajﬂ glgxlagng domains.

The arpine facidablyence Raxyanitd Ibdssé?se sﬁEstlltLEtﬁﬁlts c&hﬁmlcbhs Sd&or iMERions at
pr ef er abl %l at | east |, about 90% honol ogous wi.th such
certal%@gppé witgn {he gamee #it arvgnerotEhRativeamIpR agidSeicRes. d

Q6 #‘H&B g%’ VRl ARLEaRARS ﬁ&%éﬂt&%@&ftr&& s e agl? n& tal:lﬁ rééquemce

ano sertions at “certain positions w
Vananaimimm atelnticaﬂ aﬁaead@utg‘ the kequeatds\aad antradociag Igdps emeeensay, to

|s de er cent age of resi ues in
achleV?#aefaﬁ’fl Greend f?&f M@fﬁ%ﬁ%an@ﬁampa%px%m 5 fhe
[ 8
alignnRh £ vl 1GBkAdn COHEN %oﬁmt nprgg%gm ‘]ﬂo%g?,oggthgred

necessary, to achieve t maxi mu
by Gendatdebdmc amihichowpufiled \Rpﬂlﬂgmadrmuhmntatmm iBihe dlmiigd Beates ar e

COPYHV\% bgﬁc Wasiélgg{? g{éOSSQWm Beccerr}lb%?wti 85 programis

The term “antibody” herein is used in the broadest sense and specifically covers

ot

intact monoclonal antibodies, polyclonal antibodies, multispecific antibodies (e.g.,
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by Genentech, Inc., which was filed with user
docunentation in the United States Copyright Ofice,
wae®hiossypon, DC 20559, on Decenber 10, 1991. TPET/US2003/021590

. "anti_body” .herein is used in the hroadest, sens nd
bispeci§ip aitadki) farmd /B & IERY B Mo seAtaass> 4t FDAR, Goements,
I : [ [ | Jchispeci fic antibodies (e.qg.,
so Tongh ey AR ABEARA BGI0akM liTRES! speci fic .
Ahtitdradime)octorhedibodyrasuset barsin tefs tonanantibody obtained
anti bodi es, . and. anti body fragnmgnts, so | ong,. h .
som a ouibgeh st 0 R SR, ) B B s
compriéliﬁg i”ﬂlgeg%d)?ﬂﬁtioﬁ ntd RefkYcal BfceERE pbRIE Ratthli§Totcir®ing utations

obtained from a popul ation of substantjally
that mdydreqyesvebinsninat aibouites Manoelonaltantibodies arp ighly specific, béing

. nti.bgdi es., 5 conpri.si he popul atio re | e
directed Rt il LB Rt Aty Ro e bR Mo PulotE iRy
prepardi@Xs RRidHiBSAAE differdit BAlboUERWebted WpA1O | dofférbntadetdrinicings

are highly specific, being directed against a single
(epitopesit eagbmanoglome! artibedy isrditseted agpnstidriingle deterninantyes tBe )

. anti ) epar.at.i ' ' i ff :
anise o fBin. HRPSGRLGRS A kBR DR Ui  Bmgeous i
that thdyoRhy BOSmthestRE iindEaainard byaiier Aottyodics. The smidtbr

agai nst a single determ nant qgn tge, 10. anti.gen. In

St g
“monogl@ti#lf iesticates thh eharacipieefi the antibpdy aheing AB@msAdom 2

Nt ROAI a . t
sl SR RPGEER, pdBncUr TRcin
requirii® gioduetion Sfthe estitwdglby anp paxteulzs methedc Far exdnapleghe t he
ant i body as bei ng qbtained fro subst antj.al |
monockaWbHEIREBIES (5B B4R AFFOBIANSR P de RISSCRL HY POty bg e

QRddrlis L] QG et AN Nfnsteheseus3 Q993), By
bythegl v part e ggﬁﬁe@éﬁ%iyégkgr e;!:éz;rtﬁ%)iﬂe’, tt%ﬁee’%s’s'nongclz)nal i
be madtBy feosthbinaitdDNA msthdds (se@egorldantaemtiNg 446,567 bsErg

TR S0 e B SRR by,
techniqf¥g .de%gitbg%tﬂieﬁbﬁ?ék%ﬁ% Ht?,gg@?fe, %msﬁm@wd}sm Merkg et al., J.

4,816, “nmonocl onal
Mol. Baolt, 2BREBBS97 1189913 fevexamypleol at ed from phage anti body

lib ' ' t.h t echni d ihed N
iheponocigay atbodss et gz iRy SRRk el ATy
which ﬁ%ﬁg@n ofth@heavy2dd/op 8intaRdin(id RRAlcal Wath eipmliegoud ke

onal antibodi es herein specifically include .
correspartiimgsequéncanin dnsidodies derivedifranha pagsigrlar sieciss of Relopging o 2

. and/ i ght ch I S _identi . WL . ;
partiondganbpt ARt ac HLi feffiplly LR AR AR e i
or honRAb G Yb Bbrr&PBRAIRS s@fuchieds dm@ititgdies darivdaftdr auother species or

ant1 body class or subclass, while the renai ?der of. t

., the
belongihgiorgnofher entibpsisteiasapr swbelise3s yielligs fgpwgaig o1 Fuch aBlibodies,
cor ,espondi e Ny ¥ ' ived & q
o ong PRI SO B et oo
Morri€dnas §1. OPros UNGH. afcad. 8. U6A,| 8126851 68g € a8 nfCliimetic antibodies
anti bodies, so long as they exhibjt the gles red .
of inteesihogtie inchulsr pumazed) tibadieermaisingsysgieBleglomany gpgigen-
. . Morrisaon et. al. g . Sey Monkev. Ape et
bindin 200 G il Rtk pridtisle g O WOHM Monkey: Ape )
and hiigsredonsianClegibd stqudnoed. i zed" anti bodi es conpri sing
vari abl e domai n antigen 30 bi ngi nq s%%gc%{sa d%r i I\gled
f FORitkedydrramenisn CORIPRES @ Ppidiog of agyigta O RREF 20 %pe
compﬁ§iﬁ§ the antigen-binding or variable region thereof. Examples of antibody
fragments include Fab, Fab’, F(ab’)2, and Fv fragments; diabodies; linear antibodies;
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and human constant regi on sequences. "Anti body
fragnments" conprise a portion of an intact anti body,
W(DR(EFMW@My conpri si ng t he anti gen- bi ndi ng or PUHUS2003/€21590

smgle- ﬁ%in gtt)qggrr eo{gglﬁl nﬁgﬂﬁ?@ec gln’%q%j@( ?Sa% grtnsantibody

ﬁagmtgﬂcgpodl es; |linear antibodies; W 2004/008099
7US2003/ 021590  si ngl e- chain ant i body nol ecul es;
afhdl “midct’| arpbedy isconerwhiblo doraprifes lanadtlganemndmg Ivhmhle region as

nt.a ant.i body i s one iC
well a4 AEFERRA b ol oy (T ped et eiotg) dpmates GRal(CHL2
and CHS. Thé t@RtantBehiling ﬁ@%%ﬁ@@h&&%ﬁmﬁﬁ%ﬁﬁ%@({ gh Hufhan
const ant dommi ns, . The cons
native gegenercomsipnbéonaaing)\os amdieianid scquonstanianttbermbf Préferably, the

imtact SR A O R B R E RS0 o anry. the imiact

ce varil an i nt act

aMmM§YeﬁEQOMQCMHSW%@r t%ftﬁ&@u)‘iﬁlmfflﬁﬂ%tl?f@i%s at’ﬁ‘iﬂdtaﬁﬂg ¥ the
‘effector functions" refer to t hose bi ol ogi cal

Fe regigni(p pativesssquance b uegion er aminpiaeid sequaneg vaniant &c m@gwna@f an

antlboéf qE')gzﬁé}ﬁ %: ali’lﬁg!iw {ctc%rﬁdﬁ'c io é%pq%gs e %e#g%é&ggp ement

depenchhf extotoxicityyied feogystor Elﬁ&h@earﬁbdd}bdépﬁnﬂ&it c@HfmécﬁzIfé‘d‘t
dependent cytotoxicity, Fe receptor bi ndi ng
oytotoxieify GG Corathenerafiesis derniegnlationpfegh évréaaec,rmeytqrs\ta@:) B cell
receptd?MBER ?ygt@sns down regul ation of cell surface
receptors (e.g., Bcell receptor; BCR), etc.
Meqyending gndin arhmoadeqmn'cd of thg wenstant@loniait€o L1 Bis hadity
hai do%rlai n 1§f their heavy %hal ns, int act ant i bodi es
chains S3f3otibediey e Goihd B Reront s, Thriedre s marve
1 t
c asses’B%’Jn‘i’tﬁct aﬁh@§c§€§ I%A Isg'ﬂ)flzgfalIEG &Bﬁgfvf‘scmd L&f2ra)! urets%]glr';y be

I gG sé nmay be

furtherdimd@tbmm ‘r‘ﬂubclasmisi t(ImItm) elg, dpGydesR, 1@33 IgG4, gga, and IgA2.
-chain

| .19G3, 1qiA4,. e he
The heg i Giaigh fornianh i et e sooaiibi e g glebres g ARtibodics
are calleH 58,85 voz{ndfﬂm tré%@@ﬁv%?y PleSsubhit &ﬁm‘?ure?anéﬁhrééadlﬁl%gsmnal

respecti vel e subunit structures an
Conﬁgltrhfﬂ@@-oﬁ ﬂlf&rsmtmhasesmf imonipglobualitisens well kdowher ent

R R AW

mediated¥eaktion iafvatticlt ﬁoﬂ%p@ﬁﬁ& cytﬁﬁﬂi(ﬁdeﬁg tHa® BEJrbRFd rBceiirs (FcRs)
nonspeci fic cytotoxic cells that express Fe réceptors

(e.g., Nefrgrid§illey @NIg) cellsanantraphiks, pnéma¢rvages) tesognirettonog lanﬂﬂmdy

on o G RRAGoN SEEODASCHRYIL AN Mol R 350

medlatﬂige\mccnnwcamel dxprdso FebIIarly, atHenshs Mddocy e fbds BRI,
ress F%RI I only, wher eas_nonocytes express FcyRI

FoyRILp ;ae Rrexprgssion ondrmaigpeietiscells ivrsunenamizep s Bable3 on

s YT L T PRGN HRSABEC
act1v1t3aﬁ'saaﬁsleé\D€6f imerestyard i vitio ADCE es3by,@ucl ad hbedR6dibeddd UN
ADCC assa such as that described in US Patent

Patent Ng. 3 0690 i on3Y woy bepsriormpdp Mspil eeqtecrellsursuch

s SEARE e B I KIROREE DB

Alternatigéllysor additionally, ADCC activity of the molecule of interest may be assessed

in vivo, e.g., in a animal model such as that disclosed in Clynes et al., PNAS (US4),
95:652-656 (1998).
“Human effector cells” are leukocytes which express one or more FcRs and

perform effector functions. Preferably, the cells express at least FcyRIII and perform
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Al ternatively, or additionally, ADCC activity of the
nol ecul e of interest nay be assessed in vivo, e.g.,
w0 pooa/oagepal nodel such as that disclosed in QPEIES2003/021590

ool el S kR AT
periph@&3Fblofd RRMbRIIRLTEREPHMEY Rk 'T(?l-lerm %Eﬁg%noaﬂgs,
ea I perform

cells express at | t FCYRITT and

© cytotogio G4etle 809 9ewr@PhJ§20i0I8 PBRIG0Md NMOCa Ishdier preferfedn dihic @ffector

cels ey B Sed PP B 1 6k OHhic PO blbel pelipHGRe

descrigegdthdfead, killer, (NK) cells, nonocytes, cytotoxic T
cel s and neutrophils; with PBMCs and NK cel | s being
prheftempse e reerptent’ foe EFR” are abddsto dgseribe ai recdpddrablatitimdmta the

nat | saurce -t her eof 9., fromblood or P 5
rores b M pROMIP SRS REoq Bl o HPLRBRG AP Ffater
a prefei8@ WcR Qs 686 whichDimis R0t Afibédiale daistSrebShtb)@nd kifcludes

region_of an antibody. The preferred FcR'is a native
receptaye gfiha &e Rl FenRHemd w@g,classas,pn@ﬁ@ing ellelicRriagtsené

' ' nt i bady a rec 0
aternafif e it AR nRite re R AR RSar el
“activasin QepB@?) ahd CeARITB qadihRibithg\tadptdit)s wivieh Helle similar amino
.. alternatively spliced forms of these receptors. FcyRlI
acid sefgenspy tatdiftst prmaribopthg eyterlasmic demaipatthereefy deasiveting )
oo XU L08R e G B Py
its cytdphesmiy d@phias ditbifingaéseptor FeyRIGB cohtains\aa timAfinofe@estpt Or

LT 1N T e R
Daé‘ro;%[ geﬂt'n DI kd) Mn@ﬁ%’ 4s EZOE IQ%IBI 1 FAP r@rﬂi’fsrb?? %&W&E&iﬂ ?{aggt%ﬁ bR4

tyrosi ne-based 1 n tion "noti
Kinet, dytw Reasihmmuradfidn7-92$ee0 I pQapehetMdl., Immubaestbods, AV5eB4

9 g FTIOLy - 194 200 330 (5280 (608 BB Ieting
. , " . 9 .

s SSREREEIBAL. Ol s PRSPt o 4y 1 e

also in¢laés3he n€natal réeeptor, HicRal whlichds respasible for itlee tratesfiriof imatbrnal

el 0 e B GREEE Bab tbcl ol

24:2491(¢9Riyj.0r, FCRn, which is responsible for the transfer
~ of maternal 1gGs to the fetus (CGuyer et al., J.
[“Fompbament dgp@@gnt(cyiteyiciay dorKCR@t re&irs to the phitityof a molecule

oy ot OTAFTET, P TAS0 B b
initiatell B @8 bihdink RE Y MSEAHE Dbt MR tmedth§steRNU1

activation_ pathway is ?5 initiated by the binding of
molecultg. & i ansantibadpoieailexst witea cognpleantisgn. e asspas comgpjenent
vy, (BDECHL, 5, o8B OO0 SRR EGH, At

MethodsPED225630(1996), thay badegfornéd. bed i n Gazzano- Santoro et
J Immunol . Methods, 202: 163 (19962,

A iaf ssthodientzse Uit hebatclamess elygaprataing orabout 150,000
daltonsb@&rﬁﬁ&%& bF A& {defiti YighRh 9 bfliAS arkef t\xfﬁqgéﬁticgﬂslg)eaQQ 9H) chains.
Each light chain is linked to a heavy chain by one covalent disulfide bond, while the
number of disulfide linkages varies among the heavy chains of different immunoglobulin
isotypes. Each heavy and light chain also has regularly spaced intrachain disulfide
bridges. Each heavy chain has at one end a variable domain (VH) followed by a number

of constant domains. Each light chain has a variable domain at one end (VL) and a



10

15

20

25

30

35

30 dal tons, conposed of two identical light (L) chains
and two identical heavy (H) chains. Each light chain
WO gookiostoed t 0 a heavy chain by one coval ent di Beil/U/2063/021590

constant 3zttt pognARe consroniflo PP et SBER g ESan

the first §6HSY£@ aemEﬁCdT theRaYy ahsn, dndfthe BHRLIhaml vi@iaBRomain is aligned
regul arly spaced | ntrachal n disulfide bridges. Each

with thh vaxigble Hamamefsheheayishaind Partigaler amine asihigsiguespap believed

o o] LR B o 5 B 0 b GO BRG]
A N2 O B BD 99 RATHhEFAOABA2 & BAD orGSHRSI Ay vaHabRi dongiins

its other end. The constant domain of the [ight chain
differ extengivehriagequanee ameng prtihodies gad aierusadiretha bordmg@dneavy

spemﬁ%gf ?]tn étaﬁﬁ rﬁglgtcll}%ﬁ ra%tgo ﬁ%kﬁ%&lﬁ%ﬁg% n%b&}e%? fk 'v%‘a%ghty

is not dV8Alyl disttiBiite@ Mirb@etRGt thevasalde @smaine ob ahtitﬁmmd It ie chmentrated

an interface between the ll%?t chai n _and heavg1 chai n
in threg sagnaeplsecalledhiyparvarsbiaegions hothyn thedight chaip pad thegayihghain

a

vt RS SRS RP TR Rl o AL e

framevadrR regies (FRs). h’Ehé)vairdiblbgiommhs «feativé heavy ynd fightdtains each
particul ar antibody faor

rticular antigen
comprisp Ry &R, lkelY afqrhBe |a|5ri}weﬁ confggr AP FoPnet %’tg‘?Bf hifced
hypervgﬁﬁlﬁgg%‘?at égmﬁhvt@ﬁh § cOMTRIAS 2R 11?§Hn'1@@é§é§§rrmi agbﬁaf’t of,

conce segrrents cal I ed hypervari
the 8-shegistrostuizot Thei hypeﬂvenhblg hdgiarisan nadmﬂhaﬂtvee heldvggatihaiimclose

proximyy Qe G SniboHRh e Iy EaF e tPeidhs TRRF HinelasEoF by opfioute
to the &)Erﬁﬁtkon Jfe \Aﬁ'ﬁg&b&ﬁdﬁggﬁé MBO&I@& (SEEKES&\@Y aRSkqliéfdes of

fns each nprise four FRs, largely adopting a
Proteirs- ceﬂiemmmmgiaa@ Irrtatestoﬁth Eslo Rnlelist BerlthSarticedNational Institutes of

e RTS8 P S S0 GRAREERA0 e g

an antlﬁB{l}“ﬁ)t 4 Stiglh &l ¥ﬂﬁ'61‘( i AR Bt 108 iR fons) s@RACR %ﬁﬁﬂﬂhﬁ@ﬁ ef
togetfer in close 15 proxim yr‘hﬂ the FRs and

the antibadly it hatlbwbeiepa‘rdeameélulaé gyf@mlcfl .ot her chai n,

contrib e forpation i:ndi

P fopR  hperiBiab e BhE g Rl et o A B0
res1dué?=,r&taﬁlaﬁﬁb@d \lvmaﬁraf& 1Rgonsibld ok eiitheh,bifding. Ethe Ryfdrvatiable

Heal t h SerV| ce, National Institutes of Health,
reglon@enaegﬁ aomiises ariea 3oid resr@e&ﬁﬁwa‘wpnw&mmwaﬂéwﬁamg
d dir

o LR gt P PP UL LB sg 2R 800 8 e g
Vanabﬁsdo@lﬂﬁﬁ hed PRBS QH1R5053 (HIZ§3 aﬁm%-bdﬁ ¢H3)rin dint hdawg yhain variable

o B L i o
Healthaégrog e, :gcgana RSt ?%f ?lfealb R 80 %D %@/_or EIOSC residues

resp or antigen |ng ype vari abl e
from a“@gpervagisiie tavb! Ye.g.prasiduse26-a2(InD), 5652 (LB)sindfdsq (I Spirathe

ight chiaivariaNe daam - HONSE L b5 i neas: 01 GEx 1 vy
chain %J%Me &Agﬂdg @goéfﬁ? I_a%?@e& JONRI, %zéWQ96=’b0¥@1(7F('i987|))50 65

In'the eavy_ﬁal n variab
“Framewor Regﬂ(ﬁb«at“f@’ rasidyes Sexhosccesiable donwimiasiiues other than the

ol agi cal., I nterest th, Ed. Public Health
hype “@ggg{éé%gloﬂlé?sﬂ‘gﬁéﬁs ?{Slinlqegf‘%% of Health, Bethesda, MD.
%%}a % géaﬂfn fahmo%ﬁesqﬁéd&e&ﬁwo fd%ﬂﬂi@a@anti‘%éﬁ%ﬂcﬁﬁg ah e,
resi dues 26-32 (L1 L2) and 9

called (‘E&)” fragrhd:rﬁs each with a single ant1gen—b1nd1ng site, and a residual “F c”

fragment, whose name reflects its ability to crystallize readily. Pepsin treatment yields an
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light chain variable domain and 26-32 (H ), 53-55 (H2)
and 96-101 (H3) in the heavy 30 chain variabl e donain;
W(ﬁmttm@mnd Lesk, J. I\/bI Biol., 196 901 917 13(198930))3/021590
amewor k. Regi on” r.esi dus E var
Fab")2cfeAe ot P b ke ZVIRHDindig et sl el P S
resi dues as herein defined. Papain digestion of
anti bodi es produces two identical antigen-binding
fPeibisein minimmal dretbodF fbgmEntagiiien tentainae homplete antigeing| e

anti gen- bi ndi site,..and a residua fra t
recogniffip 381 R RIBE £ | TS s GQp ey Fopg 1R Bt
A4 30 80D
o o R A et G

conﬁgtmttonqhat -thée ﬂn‘emmvmblarrdgmss eftdach V@taqbé@d@n@ifl interact to

stne 5 GRS SR T L TR i

hyperv ‘P&ré?idn@ RoRfRE aﬁ[ﬁeh%i&@é SbcITRtS 1t the aﬁhbé‘pd}‘ egbwéver, even a
consi s di mer of one heavy chain 5 and one

single Varighte doim (Qrahsalfaﬁ lae Fl ¢amiprising onlycthtee hypervadahie eagions

et 38 oD vt sl st Sl AR 1ol  fover
affinity tRhE R Ehntitbindiakisiie an antigen-binding site on the
surface of the VH VL diner. Collectivel y the s

A &iab draigmishiealseemisains dewpastant domgarely %Hgliligcham and the first

ecifi ogdy.» r
consta 5P G110 P PR RS e B0 T st o
the additidrest deReryidiésad ties dagwixgnerntifussefihe heavyfchaindlH1 domain
antigen) has the ability to recognize a '

d
including pRy@Hmors eyistsings fiom heagiady HpdS 5egi0p- %ﬁ‘aﬁéﬁﬂ%“h@nt ire
des1gna§1o qlltepeq? ?@Iﬁb’ I6nfc i Eheef {}flﬁs‘%ﬁ%ﬁ TS () cﬁgﬁ@ @rigint 6nains bear

cons onmain o aln’and the first
at 1eastQﬁhB Siea hiotl groapn F(aBF-)I)antlbod}h&agmaﬂg/omgmally wﬁakp'roduced as pairs

fragnents differ fromFabfr addtlo
of Fab G S N BgE CYIne DO PePo] GiDlings of

]Shﬁ! %a—gl i ncl udi ng one or rmre cystel nes
antibo ron%?? an%[%c@y&ﬁl nge region. Fab'-SH is the

dewi‘tight ¢hamsH ef entibokis ﬁk‘aabany vertghiathspebies cgrsbeissigned to one

oo HESLS Aot e et ka0 S FBH (BBl i oo
uced as pairs of Fab' fragnents
Sequen\/\iﬁ %ﬁﬂﬁéb{ns‘f@ﬁggﬁgﬁiﬂt ei nes between them O her

C‘Sﬂtgl@ ahaln Fupbor ?‘ﬂ}p§ vontibady rﬁtagmrynﬁs rcgglpgsﬁ the WiE and Y& domains

oty B e Pt b B du il AR LA, ety
the Fv Ph@éﬁﬁ’de%ﬁhwh%@meﬁpowﬁéﬂnas hhﬁanﬁu&ééh tROWH andbvia

based on thé am no acid sequences of their
domaimsowkithenatdesthe sefv fo@mgﬂ@ -dspizadrstmgture forantigepn bindipgn Bera

rev1ew\ﬂfa %E ﬁeetSPHB r | S acb)? %gr\e/rl%’tl\ﬁc%&gorflél %ﬁ\ﬁbo@ﬂés bad Y13,
Rosenlﬂﬁk YREM e e@sh Eﬂﬂhngai‘ﬁ‘éﬁdg’;l e Yoﬂép}b 5931 5|c(0>99y4£)e E\IﬂtldthZ

further conprises a poly tide |inker between_t
antibodineb FVLvagmmatse dpics eI L LSS bR, Paignt Do hbgod: and

desi e ure for antigen binding. For a review
Us.p gpn tslg $§ éy%t uckt hun in The Pharmacol ogy of

MaeHa alabdditd hethret® smatll antiBdd; fragments with two antigen-binding

sites, which fragments comprise a variable heavy domain (VH) connected to a variable

antigen.

light domain (VL) in the same polypeptide chain (VH - VL). By using a linker that is too
short to allow pairing between the two domains on the same chain, the domains are forced

to pair with the complementary domains of another chain and create two antigen-binding
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- modifiatigns greadnto fughereang anibedy pfoRIChHy

Rosenburg and Mbore eds., Springer-Verlag, New York,
pp. 269-315 (1994). Anti-ErbB2 antibody scFv
w0 p@giesos are described in WO 93/16185; U. S. Ral/E81003/021590

s, e S s B ARG, B R 8, e

Hollinddrlel aft WoroR Wi SRl Si6l1 sy, 99d4a3-64uBi(pJv3h.r agnent s
conprise a variable heavy domain (VH) connected to a

Viuragsized” |fompis ofdomrdiumag\(e g, redenheantbedicpdr ghisprriccatibodies

chain.(VH - VL). . uskng a l.i r- that | .00 _shor
that cof et e saaPhcs datv ARt na R igriogl Bl Eo £ Blost
part, h&hiahifed AdiRodREBII MM NAERIbbIlNd @edipicht attibbdy)lie which
~conpl ementary domai ns of another chain and create two
residuesrfrany e ybenverizhje weigorithose it prerepkeably peilgeptrom a
si.tes. Diabpdies,are descri : [ for .
nypen@ifi et ERE ST o B it QD TRy bt o hous g ek
or nonBlman pli@Gte Mg thé\d@ited Spdcifidiby ariRity Saticapdeity. (A I6AE .
) "Humani zed" forns_of non-human (e.g., rodent)
instancesy fraypeierk regien (AR HissideesaftheBunesimmypqelobyingrgreplaced by

! S0 , i -k . . .
corrsfRBlons I ATSS B kSRR TR ot ey compri
residuéyrthathné hesfoan®@inntheestipi ennantigddytntlin fie donec angibedy. These

anti body) in which residues froma hypfn: var%}gb{ée ed
PR dac pymgigize
. o a - . or
vy YESTALL AR 68 1o 2B OB SRSl
domaipy, inrevh&hhdMirsgbdtineiatle all of thedyypeiviiiehle Joopafchirespond tathdse of

a non-FabrylreeiatSlp RO o ST AT oh e Ry S fRse gt fyuman
immur&%l&ﬁ!ih%é@féﬂgé. Ngh RPN BSd bR Bnalty hlk& §ilMesQprise at least

mani zed ant 1 bodi es may conpri'se residues that are
a portion bf fimuuheglodin @ostpntangion (Fd)bydicaly that of mbumanor

OB FOT BT BRRFrRbE St NEHEE Sl SRR RN, e
RiechABtd QOEY Mblb, COMPSI3SRoSubss)amid Plektd, @ldr. Ob. Sthudremist,

one, and typicalTy two, vari'able domains, in which
2:593-8P6 (B¥923ubstantially all of the hypervariable | oops

caorrespond ta those. of. 15 AR ' W in

Hamarped AR LA gty ey RN ERR L MIRBEL O
huMABUDBIB, hiNIABATLH- DN AbABSHS SR AbIDS-6) HuRii b - Aaid body

optionally also will conprise at least _a portion

huMAbﬂDiSfﬁﬂﬁiﬁiéCBmim@ wsoleseried i Egbléﬁ ke, P%t?ﬁil_%o,aﬁb%zl%{%{t
ey, B RGO RRA s R S SRpk 388

humarBieddC4 adodles as 3ekiiBatBhesdifl belb¥B8) ; and Presta, Curr.

OQp. Struct. Biol., 20 2:;593-596 (1992). Humani zed
e Tl bodsions ViR A Bo MR AEL a8 SRR Bl

hu D5- -4 =5 = :
recoveit AR En At R oAt Soponensy ot
natural BnvifaheenBarefmaterfils Waickvouldintd {82 WitB3lTagnestir @shémpeutic

i ncorpgrated herejn _hy reference; humani zed 52QC9 ?gV\D
uses forgho aniahprlysand may WGHERL2BENS AOTHINNFS GBT QNCHRIOMIRACEIEY
S5 e Ao SRS P U8 WG o
greater than 95% by weight of antibody as determined by the Lowry method, and most

preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 15
residues of  N-terminal or internal amino acid sequence by use of a spinning cup
sequenator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing

conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes



L0

20

recovered froma conponent of its natural environnent.
Cont am nant conponents of its natural environnent are
woraioa00sabs whi ch woul d interfere with di agnostPCT/U82003/021590
tlc uses for the antib and may incl ude
the am&’r??g/ﬂrﬁ HOhioiREbiganRt c5 ﬁ@fm‘p?tﬁt% } AR RBIRonERt cfshe
antibodPH AL bﬁﬂ?&ﬂfﬁt S8 HEE5% prbdd Prefcﬁﬁaﬁﬁ
(Pﬁe anti body wll be purlgrl eél 1) ggreatel’qgao'ti}& 95%
ant1b0¢3ywv1bb@mepafedbmat besiy)na:pudﬁtairoﬂmstm)d by the Lowy

5} g R iag P Pl A1 RS ire poPeastisa s one
capablé 65biRE it abkibaf Wi ahiHRlent AHRKD ShotPihe ?ﬁ;%dgqgﬂs%ﬁﬁqn

by use of a_ spirnning cup sequehator,
targetmg)m@bwmrcs,%lwhemxgem@ldm anabody lsgme whinhrbiadk BibBg, it

it GO LA RS P S v e
which 26834100 SigRFR aMGT EISPRAS Wit 6@6r pxbt&nsadﬁbh ROBWBFRN ESh B Hor

wi thin reconbinant cells since at |east one component
ErbB4o¥n el eatmdtm@t;ts,éhwﬁ@m o bmdmeafﬁhemtlhmiy to those ltmn-ErbBZ

e hquev nt i_bo
protel é&% ¢ g%)lgt?; Ifp @%gdtllllg 0 cifogen us Te Feg Pr g&uﬂ é’ﬁq
determﬁtéﬂlﬂgﬁﬁtores‘oﬁt&mcﬁwﬂ&ﬁcelmn&fg %I@@S)@naly@is%[* eSt e.g.
ErbB2 anti g% is one 5 capabl e of bindin that
radioinyRpRQpEer R4 19n4BIA). Spmetimes,fthe, mtyEghPc%antmgy il not
.. ' f t i.ng.t he
s1gmﬁcga%%l#r géb%E( T ‘é ?@tﬁtt%l rat H u 1%1%891‘? d sgn gaﬁgieg\ﬁweﬁ %ﬁg‘t‘%@?&ﬁr g
Naturej 312:513 (1984 uaid Drebrneeftet eN&maé 13 _1_’61451454@(@2) as opposed
to ot er, Erb be one which does

LS ang} gAY e tﬁ?ﬁ?‘gt ﬁgeldraéng%ﬂ% afipndithBregspior s ors which
reduce$Sr fr&é%ts &IRBR (i RltionBs ‘Hﬁ%mab@vi&kgﬁe& r@ﬂ%bﬂ‘?ﬂé éntlbéﬁg is, able to

ext'ent of binding of the anti to these non
block ligang ectivaitins o( ehegErbB crectelptcs lsulﬁstmlaﬂy ndire gffedivelythgenous

monoclRi ARk KD #; (RALa Ve IRy ACP AR 420704

or Fab Tx% Qiétrggﬁéé%% a?llﬁ 'ggé%ﬁwy%o&ﬁs@ffecéﬁe{l? :é%: glﬁﬁ?cléﬁh? antibody 2C4

oraF ab rfmgmenetacteow For evchmptaatheraeub@dwﬂlet Wocks. lgand astivation of an

ErbB réeRicry g b7 e Ch 1sp 001 006 e EISHVE TisaDS A logiing
formatiRRlof bR BYbBMAERIb-olddedis ' | iRI8BEna 6t liyad a@ﬁv&fon&ffaﬁlﬁ@@z

receptor is one ich reduces or prevents such
receptogcan ety by any nivans egabovatetfefingwith: liganddiipdingto an ErbB
bl.oc n of. th

receptef R P PROGULE suBrEF KipahOREvisP L e BUuS fothiat i mroB

compleXRma e phedphanilathd i tfobine Rirfise redfdas(s) &or ?rfaﬁq_*,rbB bAEphR.
nonocl onal anti bodies 7F3 or 2C4 or Fab fragnents

Exampleasef agfibogins whieh blogk figandnstivatien @&mé%ibB\rmeptcasnclude f
monoc@ptgpa%itggﬁ%i]ese 3&11 ﬁg&) g% % E\%&l& oﬁ,f( t}ﬁ%(]’x; %pt’l(\talilﬁg i ngaéﬂﬁrb% and

ErbBZ/EEEBNBétBI@noltgonﬂﬂFs abdl BB R, &‘Cﬁ?p&,campmsegblm 0T PUH £1d/drs
about. 50-100% nor e effect i ve than at bl ockin

epiregighashy3tion QSrandiCiR/ B irehdsts- qhgiog@rbe and Brodiormgddi8s8
vod SR ELL A2l AR 0/ #5080 L v
binding t© B4V EcdiB whldceqire'ss EGHR ErbBRpiteB3fand EehBAan, tyrosine

ki nas ivity of an ErbB recepfor in.an rbB
@93%@‘/1%%% §eARGIRSUGT of § Aedgnate STRiedaiaegy, such as
the ntoﬁ(?‘c‘?dnﬂ&I &hifHody NeQEnft¥d 804 % BR: FERBNoSEesses one or more of the
biological characteristics of that antibody which distinguish it from other antibodies that

bind to the same antigen (e.g., ExtbB2). For example, an antibody with a biological

t



Exanpl es of anti bodi es which block |igand activation
of an ErbB receptor include nonoclonal antibodies 2C4
w4869 whi ch bl ock HRG activati on of Er bB2/BErTyBS20831021590

Charactsﬂ%lefgég‘ﬂB 1?4ﬂﬁ9 Blogk %&-é actyegen OE%? ﬁéﬁ%%ﬁ%t&om FYRPRting
ErbB2 EFTHY BbBR ol el ®10nRbk BRI TGE-8NYBLESF, ehﬁg%ggldaflf?og

.0 anti bodi es (Mappér et al., Oncogene,
amphlréglgmm)watwn offandirbB lre@@tbranmpﬂﬁlﬁg BSGFRIamtE4bB 27 8105k EGF,

TGF-ogiplob Y FtgHR SEvaios SIMAER: AUPHRpA esameePgpben the
extracellffa 8HRLRGIFRHBY adlthat BHER HDC4 3%, WREE HRRRY bid ?Q?dy

designated 2C4, is one which possesses one or no
monociohel anbb@db%@éai EdiR).act eri stics of that antibody which

{ esg g‘%ﬁ az%d( ?tégwl%mﬂgeter)}%rﬁs%g%‘bogéﬁ: o@ gﬁ%‘? x y Zg%4n’ re%ers to an
antibodd thathRs ¥ntiddnlbidiifg fstitesaf, oMRrRA4TY a%’l%unne 2C4 antlbod of
PCT/ US2003] 021590  characteristic of 2C4 bl ock

the Exagenlesbalown For exampls. i menedlenad BﬁltgmﬂlafrZCdanw sinugne

monorFEHR S R e, R el BBl .,

possessii ditigBn bEai Miin6 QbldreSdRg oF FitRindREbriscoBAL anibegK 2ELF,
TGF-a and/ or HRG nedi ated activati on of MAPK; and/ or

Examples g hypmaniged2C4 pattbodiesiare praeidsd bﬁnerra@@ i lW @rOlé{m&zS,rwm:h
is 1ncox£r{nk&ﬁ% H%?el{) 'Bgtr?f@ {;‘Qgﬂggy%g, et 5 L) eﬂ Rt %seb{ ndi ng

monoc
expressiondirhal/ied ZIEM’QWMIS asedtieecin xqe8 36 m@ ﬁnuHﬁalyQ@in@ﬁQing the

...aptib 2¢C4" | fersto an anti baod that has antlgen
Vaﬁabl%ﬂalai(?(g)s .aegl e hgavy §VHo ssqugepsiol & et 24

e A5 Dy R

sequences tophowhll y2RpressedsbvaChiande Iﬁelmstetoﬁ)yary lﬂCHO)s:eﬂl umani zed
bod oss si anti gen ino acid
Plalges uoabed e o sharoive gy a E‘E@ﬁa Pes
antibod! th% }h/qggl%t%e?l b\%hﬁ?%%féﬁldﬁ&dé@& el Y:L%?éjm{iﬁg@hﬁs aREbI

I's I ncorporated Herein
(ATCCreRBrloAEYH. For axegnlﬂntthaf moyocldmdl esigbadydiRameyl b@niueimwi se,

h wh d_herej f
monocip anER HRS ST siHA DRrp L et B 4 B}UP%F%{E POy ostestng
anhgen@ﬁk‘iﬁu‘@fdsﬂi%§oﬂ'lﬁﬁﬂl¥e &Uﬁ&cl&%ﬂ ht @n gﬁ)ﬁg“a}%maﬁlz@@dDS

respectively, fused to human I|

antibodicnore b AP BB Y- 1 bAVAHD S B BN b4 BonAE beos donal | y

oA S P 6 ARy P e o T KIS TR G ®) s in

US Pat@iNoP 9 %21485, wie heRA b4 sa(HEREEPPING§ bahg Bafcrafdd gen

bi ndi ng resi dues of, or derived from the murine 4D5
humanigeft 4B ytibody. ( ATCC CRL 10463). For exarrpl e, the .

an:g? @‘%@‘%‘B@&y Jéalq% gﬁ@rﬁg@% }ﬁ%glgropj fer ga%lgﬁ)@ fhani zed

composiidn whieh $igabits gowandf estl, bipaciang ak ESBBi H}Qﬁre@fngf’ﬁahbdi%ell
nmonocl gnal anti body 4D5. . Exenpl ary humani zed 4D5
either iny ol AR ¥y} dgdBe giowith inbshitory ReguBwpbe Pne AliRh 4D5- 3,

mgmﬁc%m{(}é%q gh (ﬁ%%ﬁ?’? Q%ﬁl@ceﬁs ¥ %Qs%%x?tm%ﬂg of

growth inhibitory agents include agents that block cell cycle progression (at a place other

than S phase), such as agents that induce G1 arrest and M-phase arrest. Classical M-phase
blockers include the vincas (vincristine and vinblastine), taxanes, and topo II inhibitors
such as doxorubicin, epirubicin, daunorubicin, etoposide, and bleomycin, Those agents

that arrest G1 also spill over into S-phase arrest, for example, DNA alkylating agents such
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.5 US Patent No. 5,821,337, with huMAb4D5-8
( HERCEPTI N(r)) being a preferred hunmanized 4D5
wapdoitloasdye A "growt h inhibitory agent” when usedlI/Ig1063/021590

refers tag a c und or osi.tion ich
as ey Boghsoho SRR Ag B depalipp e Sap Ry BebPREAS feer
ﬂuorou‘f‘ﬁ% gnc?éltar@ I Plbhet i f6An flonl dan bk ¥ound iR Uhe MbIEc1BABYs of
itory agent may be one which 0 significantly

Cancert b&nddso}mlwdﬂsndemsag&apfer iy @Bl‘d@d pEeB syelgrespidtioni n S

oncogei #d awROb B G ves 1 Siyekant s GUE SRRGS BiRfia

1995), gérﬂ%%fallygh%‘ S phase), such as agents that i nduce Gl

est”and M phase arrest. C assi cal phase bl ockers
|Exnamp¢ms of hgowth indebitary hantibodies ereethqswhmh hindjtp EybB2 and
inhibit X an ffﬁﬁ%ﬁ? %%eir%ﬁrfﬁésgfé{g%ggg (Sjgfelf'el"fl (51 %?M H:Rlb‘ft'oﬂl anti-

ErbB2 mﬁ’&ﬁhégﬁlﬁbﬁ geovitRaif SKI-BRS3 bdhstalnsor calislih caValiribpgreater

S-phase arrest, for exanple, DNA al kyl ati ng age
than 20%,cAnd\nrefonbly Zogo0hapstYa ie2o Bmn 2ast §0%e aw&g)w% 3t an

oS5G5 o BB B AR B

determif®i Qi @dys afterCékipobgre b tHéCSK-BRTB EelMIb ehmiuﬁiboBﬁ&les b$. Patent
Cancer, Mendel sohn and | sr ael

No. 5,65 1 | iesged Bstaber 411897k gTheaiK@R 36ﬁ’% Eénhllalﬂan assay is
descnbﬁ tl]%l g%g hcﬁ? I in thgtrﬁl%%g aﬁa Ié%%félm Zxﬂr ﬁxe ﬁ%egerﬁe\é%r%‘fhggﬁg?tory

antibod rs@ﬂttﬂa)cloﬁhlll atmltlbodiy/lea,m.g bmﬁnﬁﬁzemréﬁ)i hose V\,hl ch bind to

bB2 and . i nhi ow h. of cancer
An antihody i SBRITGE EFIbEERIY HE Ene MR GRORETTIRFH odgome

nonv1a§ﬂ:t ' %reﬁ &@faill?%‘ﬁb %ﬁuélﬁ?ﬂp‘?és%esﬁﬁ@M@ﬁec%ﬁ&p@maﬂy where

rea in cell “culture by greater
the celE@\%remehsw thé xR yeceptont Rreferdtdy, tE@%lKIS agancef pdineaa(ﬁjt

50%.t o abou 100 a 10 ant.i once
breast, pAtiEn. 6108 ACh SYORFIFAL AREEE SR WP B o

X f3t KeBid-3 MDA-
e S B e

MB-4535 MiA- X8t 3deor SOV gen') Celtieatlin BRo3naxehe dejeroviped in the

s TS 0 S SR e R 09 B bt

i ll%ﬂlédlatt&%’ bRXFRYIADTR) or 2Biblatt difendentg. ,
antibo rmﬁén Xe Anytanfl bgg which "i Educesé?gl I

cytotoxiiey (ﬂDC$ 76}11@ massaycfaus@hd@th/mabbép@@mneﬂdlsﬁ’éd@ﬁfe

1nact1vtrz]10 V20! g r é]& Ca&sencg gsgene e}anifln e@ gl’l &f?ﬁ.g&ng? Pf ﬁﬁﬁﬁfb

effectd® \CBIIEXDS 888RHiné %eﬁépﬁ% ahﬂb‘&@t i9tble R Bldacakdlydeatt) toss of |
IS a cancer cell, e. breast, ovarian, stonach,

membemd am:egrtty ab evaludthd by JpigkapEpropighg iadida)), IryBapne (see

Mooreeg 9t€6€(laz o %ﬁ%"&@%ﬁﬁ?%&é@e&a@ bel\?% \é%drr%%t&gg)

untrealdBAeVB- Béferet cOiK@v@hdaducingGaitibodiedire those witticiintegetRl uptake
determned in the absence of conplenent and i nmune
in the BY petekessasein BT474 @lls{sealeio¥n cel | death induced by

Ofﬁ'l b{)lgc?/dé( ﬁzglﬁ?ﬂ aeahe g%h !E)ptgﬁg’  3lohd WJ&B?@%B@?M&H

depen cytotoxicity hus, the
death @ﬁ@e’ﬂéﬁrﬁﬁl{d 8ebihdidg af hanfrewin b fpgnentatien ofBNAG chik slirinkage,

dilation of endoplasmic reticulum, cell fragmentation, and/or formation of membrane

vesicles (called apoptotic bodies). The cell is usually one which overexpresses the ErbB2
receptor. Preferably, the cell is a tumor cell, e.g., a breast, ovarian, stomach, endometrial,

salivary gland, lung, kidney, colon, thyroid, pancreatic or bladder cell. In vitro, the cell
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i nactivated serum (i.e., in the absence of conpl enent)
and in the absence of immune 25 effector cells. To
waledoenoione whet her the anti body is able to i ndecEUS®DS/021590

ST SR TG
Variodd@ehod ardlavaildb¥d R @¢N0RIRANe cdiiiildeldnts %&l%?i)saied%tl?%latosis.

can be assessed relative to untreated ce
For examiple phesphaiddyl seng (PS) trdudpeationven boticesirad ey thesm binding;

Leh ik e Pl t [ I..upt ake assay, in ,
DNA LR ER e BiTirotdy DA BopBed S AR
condeffiph @Bing witlSDNAEfrith ltati FHLAE DS cREIASEA E?%ﬂy GRhdase et N

as determ ned by binding of annexin V, fragnentation

hypodgloidrgalls. cReferahiy thr antébodyayhieh indncesfapepfasip isere which results
: : i d/ or_f t] f
in abol3 450 W0, piGetep LLABIE S I R, BBt mishieaay B ocarsp

fold, inductisn af knyneairebinkling Felon @ ©XmEessE Sell fitanFiABin binding assay
) recegtor. Preferably, the cell is a tunor cell, e.g.,
using BTA7 ¢ gells (sephaloval Samelinastihe prockmentotic antibaty willl hevaneywhich

A o R S B £ BB L.
antiboBCTAAISL0BiB] 22 Bhracraydie e tEKoRRiGhal BTy 200l tn Siher
[ ce . _.varil ous

.. .cell, MA-MB-453, NDA-MB-361 o US
situatipgs, mnﬁ%y BPAP dpttedqes oy gnifigaitipleieEdB ligand activation of
C e . .
- Erﬁ%gé h%ltaﬂ'éh?;?/l 76}2? ?H@%@%Q’?ﬁg@ %%?%:glﬁle can e%rt%lec gs"d%“é%
inducibg apoptestd, dotd mutiimdyice aDitge fedagtimninghé percetroflaells in S phase

eval.uated throu DNA | adderi ng;. and nucl ear/chromatin
(g, @ec%lﬂg‘bwg‘aﬁl%weg%ﬁ Ov&(ﬁre@m i dhreprresnt 9h thegmoalls relative
to con@¥B! uated by any increase in hypodiploid cells.

Préferably, the anti body which induces apoptosis is
ohike Yipitope 2E€4 Uisttke regionab dhet exrate g dombain oPESBRrtalwhich the

.. ab 5 t0.50 fo]ld, and nost preferahl.y. abou 0 to 50
antibofP e b 57 eIt o ol MG P Fage o6 epliope; a
routindl ok £BIOEEINE 8day istictPak BARYTbeR iR AnABoASS AYLabibhtBS, Manual,

BT474 cells (see below). Sonetines the pro-apoptotic

Cold Spwinig Btsetyorvjabpraty obé Harlpwiand ®avid Lansr(1888)céan terpsEformed.

el LG HE00 B0 OB S51 lniyp gy ones

the 204 epiiasd SIEBBL Ge. B, bhly BROOChORaLsi@lts 1P Bibre2ich o attul &dsidue
situations, the ant|body is one which does not

22 to abpyitesideadsd of BbBakinchisie) segdigs. 44tBlati on of an ErbB

rece. ' . Fur ant i bod be .one
| PR R fhog o dis i ibton i e Birac b StV RS 350 ine
antibodydDS €AZCCACRE 10863)Hinds This égidpe & dl6¥dito Bhe ©R1shiSniban®
one whi ch only 1 nduces _about 0-10%

.phase 15 (e.qg., Wni ( ! ; )
domaip gfEH2 ril(q sereendopaitivedics thichind tatbe YD 5 epitaps, waouting
' we _ " s Lhe Ladl .
cross I30EE Ay flah o5 Sk WBREREE Abodfi, A30 i) Nl Gpla
SpringHCAbéyi Inadberatdny, Bd dearlotvoansldDeved Ly (1888), batheseriftined.
bind to, the 2C4 epitope, a routine craoss-blockin

Alterngfively; cpiiene MIPRIRG tarReReriopaed forasaess Msther the aniibody binds to
e DEHAGR PiOMRGE, m? Bl s I AR i

529 to Abow reradueviSy inchpsiveopee HigppidrB).can be perforned to

oTIECEBUAN 15, is U BB O1° SYUREA A dauadh pEEIERg 1 Bpcne

antibody 92 BRAY! ThRHAYS: includes residues from about 541 to about 599,

inclusive, in the amino acid sequence of ErbB2 extracellular domain; see Figs. 1A-B.
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22 to about residue 584 of ErbB2, inclusive; see Figs.
| A-B). The "epitope 4D5" is the region in the
we@zionmesehd ul ar domai n of ErbB2 to which the 2BCT/US2003/021590
This epitope.is

. TCC. CRL. 10463 b
The “g [}82%?‘%7{4%21% S FRERAL Y TR } the e?ﬁf%@@llan@%@ ebn
ErbB2f 18 hwhié thB gdnesdp 7eh aﬁﬂlmlésqeééﬂed ﬁ@éteﬁ Aﬁ:c, see below)

routi ne cross-blocking assay suc escr bed
bind. T spaen fs@hideodies whibb batdap yheVECAUZF3 e]ﬁtdpd, a ﬁmmel gross-

blockiiZA g s AR P Bterivgl L RRKET T ADr oM wah Gk Sane

HarboPEateeithsy, BaHrRvAGRED Sy HErgk])Q !
o 0:%Oathe 1}}[D5 epi t ope of Elﬁmgh e. g?,algﬁélb%ﬁgﬁgra Uﬁ&rﬁa?ively,

epitope awpping s he peréommdito astiblish vehiether thesuitiady biHa9td the 7C2/7F3

epltopégﬁ) Ei’bﬂf Eelﬁqlza%yGOZnSetorﬁ Ig?o&% éf 1%11 ﬁlée %e%fqnatlggl %P%esuiue 22 to

aboutmwm@fEﬁﬂzBaemgml&JB)t he antibody 3H4 binds. This
epi tope includes residues fromabout 541 to about 599,

i ‘Al efor pyppses of repisncat Teders kupraranémal clg@stied as a mammal,

O A e

dogs, Hirses ratdNcdws, td) UBreRfabily\@h€xhimass id kingdn. domai n of
ErbB2 to which the 7C2 and/or 7F3 antibodi es (each

od BEReT Whichis Hemaswtgdrea&@éntb shoy statitically stenifieasen
t F
improyBlen i CAREER HRLARE Uod b hel P huB R oy Bynent
or treatmsnt\Mﬁht;ﬂahebs in &rdcapptived mmaﬁ@ndﬂlox aGohen SfifdcAirial, or which
. Laboratory, Ed }-ﬁél 0 Davi d Lane (1988)
respone%ﬁ? ls@atg?%%wﬁfl Ar-ErbR an %gﬁs bupgiops 78 tiealBpmhis can
continit@. perfornmed to establish whether the antibody binds
to the 7C2/ 7F3 epitope on ErbB2 (e.g., any one or
rihegemis ‘feest ’cud'sreatmentierefee o bcrthft}nemipeabo lilbatnﬁm’t shie 22
0.,. resi due 53 of  ErbB ee Figs. |A-B
Pmphytla}\?HFrH‘éPreVF%tP“}S%’inﬁ%%‘éﬁ‘s“‘ Bhereind ?ﬁ%ﬁ’t’t 1 é?lé‘ie¥efft8f é‘rW’ down
(lesser@ Bh Hﬁ&esﬁle@ﬁ 618 Qcﬁ%hﬁn%@df‘ @éorder 1Qich 3¢ kﬂécﬁe'aglo?hﬁgﬁt' bt spread
donestic an farm ani ma Z00, Sports
of cancgni herl mrpesgs hf thes mdcxgwn b@eﬁelgl ozulaessed clovisgl r@hﬁs include, but
i S..hu

are notﬁ{ng’ gegirtﬁgélt%gla:u(gn ?’g}g{lmgms,. dlgﬂ%'rg\%m?{t é)lf Ieét[epgﬁh 41§pase stabilized

(i.e., n&tivebbdi®d Rtate bNBEQYE MR o @loﬁw@@@f’(ﬁﬁeats@{)@g?ésmgﬁ bﬁﬂehoratlon
anti body treat nent when conpared to no treatnent

or palliatiemehiba tdlwaetstqje,a@é pemispion (Whethepmiaztid ontitath Iwhedteel or

cI| ca » .Or ~whi ch responds .t o
detectsBicltTBReByrafler S sl Aeiieh s RRER R ompred
to expe%&dts[lﬁ&{rdmfhiot irécet@nd trBAtfent. THoBe freiddl of tre@afent Blude those

‘'treatnment” refer to both therapeutic treatnent and

alreadypwigh Hig caefht@n@r disprdee s well oetheserione &0 hapedheponditina or
disoradih itk b hin RSl or ML velrGRREY 211 o

thediserdet’ dpmn(tonditlo‘hﬁhﬁ:aﬁblﬂ@béﬁeﬁ@ a0 fetreatinOit oFiiR8&Ht
s invention, beneficial or desired clinical

mventh%s?]Flﬁénq Indss eheoniqand acyjedlispsders prdiseages wclugingdheosst i on
pathologticgg?%tgcgﬁ’vzlﬁ%:lgbﬁhﬁggg%&%? fs?lfgxrﬁfﬁr%)({'{hte%ﬁso%e?%?a&estlon Non-
limitingl exaamyples ofsdiswiderg tc;)Be tleteblsarein ingtdsisindgn andmrali ghaad timors;

leukemias and lymphoid malignancies, in particular breast, ovarian, stomach, endometrial,

salivary gland, lung, kidney, colon, thyroid, pancreatic, prostate or bladder cancer;
neuronal, glial, astrocytal, hypothalamic and other glandular, macrophagal, epithelial,

stromal and blastocoelic disorders; and inflammatory, angiogenic and immunologic
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or palliation of the disease state, and rem ssion
(whether partial or total), whether detectable or
wapaevesopabl e. " Treatment” can al so nmean pr ol oPQi/ogR003/021590

. _survival as conpared 7-5 to expected survival if not
disordprg &y RFF#& *“—? n%érﬁ? ge ER¥ed n gecorsanceovith thegregsnt invention is

maligdafffufd® those already with the condition or disorder
as well as those prone to have the condition or
dTlsdetta “therapehideadlyiefifeofivacdmdung” el td arDament @ 8 debedfrective
revented. A "disorder” is any condition that

| s.4.0 be :
to treat\%glls%?ss 8K glfSP]E SF Iy mohihe gpse;qf Sapsep b therapeutically
effectivO¥ABt QT theldtug mlaGtHARhE L Ofg ef‘Eéﬁse{eq{lééj finior

or_ di seases including those 30 pathol ogi cal conditions

size; inkpRit 6. ep skady taromee axtent andmesferalely tstop) darser chdrinfiftration into

. Lon. -. limting exanples of disorders to be )
periphBES R P RF 11 o 5 Rt SRAPTRRTFON A1PP) R astess
inhibit] BWEBIY 3 Sen®REmbY SRR iR kAR &ne éxlel %PIE \'c;giﬂy?é of the

breast, ovarian, stomach, endonetrial, sa
symptjpgsargocipigd githkibe panger. c ol onTo theyextantithepbmgmeg pravent growth

. r bl adder capcer.: neuranal, gli.al
anclor PSS @l 9L £ 0Bl AL Rl Al For cacer therapy
efficacyean, dphegiiple, &Rirhdaghried by asschbsisd tHeMhe BNHseAsAHbERRGM ErTP)
di sorders; and inflammtory, angi ogenic and
and/or dgfefmigmeothe rapensy0aedBBI99” PCT/ US2003/ 021590
| ‘ Pl efe s r to be treated.in
R Tand PR Rah ol el Bl on el ol e hotioel
conditibn irmaitineals thanis typieBtiaticeabbd behiegilhnee camersth. A
“ refers to an anmount of a drug effective to treat a
tumorgicQRIRHEEs e P FHIE EFCRFPUS © amples of lfancea énsluste, but are not
limitedG8 : j I f ' . nt .of. the
imited e ot b Lo Mhd s, o, LRILRE EPHRRA e
malignengesr Meiezeyrtidubdriehinhples of such cahdaye inolude sRuarcdu REll atder
r cell infiltration into

. bl t ]
SRR T
small el Wﬁﬁ@éﬁ%ﬁCE@%}éﬁ%ﬁﬁ%{m ih él/acgfftﬁesfuflg ém(llg gmsotoursrgﬁrginoma

some "extent, tunor r relFPeve
of the lang, eancep oétherpenitmewnt hefatoceBylaptanner, et oredi@dacki dafcer
. .the cancer. To the extent the drug may prevent growth .
includii BasRAFStipR) Gn5st BATCHRGIIE SASER BligPleslota qrggpleatcer, ovarian
cancer,QiveO8dmRbr, 612AREY AhcGY AP brda®lcafi@RC&iod SRLEPYectal cancer

efficacy can, for exanple, be neasure %y asséssi ng ’
colorectdh gandenpendomdirisbasgepnoerassnarsalifarPland wdrcimoma, kidney or

ermning the response rate (RR). . The terns "cancer"

renal o U Ptce PEREANEG, 9ribeikn boptie Bregareh agflcal
carcinofRNPértile@ardimoriB A Rles ok Madid il de¥Ri&lel.y characterized

by unregul ated cell growmh. A 15 "tunor" conprises one

o1 ‘s RB-exareseipg oanced]is one eovapriiegcalls vduelckavei FibB posein

r i m& 0, _car.ci nona,,, .l h ,
pose Y Wil L g0 DO R roduces
sufficientleve)8 dDBHE atlVhe SurfRE bf 6dllsAher€oasiRh8Bat @h afHIHBA Bodly
. I.ncl ude squanous cell cancer (e.g., epithelial
can bind thexet @ad Bayq 2 tharpewtc effeshyith aerpest t thel aatverg

i} . - s | .
ARt G parab RN Sestd Wi R p AT i MEERI B 8% in
which thaextemtafiErbB redeptoh activation irceaneer cellh sighificaetly &:aR618he level

£ acti h%a%%ﬁel | ul ar .cancer, gastrjc or stomach cancer
ot activy Rl eerpderiB RAR-EaRgeRs cebneldhe sgmnissuatine. Sueleer

excessid 4RWhAGH AP restR BOnE Bler&@HGE on PV EAB receptor and/or greater

than normal levels of an ErbB ligand available for activating the ErbB receptor in the

cancer cells. Such excessive activation may cause and/or be caused by the malignant state
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cancer, liver cancer, bladder cancer, hepatoma, breast
cancer, colon cancer, rectal cancer, colorectal
W@ a0v8m0809€endonetri al or uterine carcinoma, salPUEHD$2003/021590

ofa cgllg%g g?ﬂ: af IO\%‘%@I%[%R#&I@FH% tﬁg:, F%{cgrn@ghﬁeggu Jeq%ge‘ggg :;.@S?tlggtngstlc or
prognosii CasRY, dedéttlind WhEBECIATRatife &id/@rb&%{' HE8n ofidn ErbB

wel | as head and neck cancer. ressi ng
receplog peeeurring whish sestis inssuhy e&@qsmge adtivatiom af/khe HrbB receptor

Ates LS, B RRSRIL, S} ief Sy SUALAES ohBansierprosmost
assay $ol flétemhing the&ice bsiplificdtiohBAdat ot diexbds{RACH E’IbeCl%Dahé i
t.hereof, such that an anti-ErbB2 anti body can

OCCUTE it caprer AN aitribyies ipexacpeveativetionwtt the resspioct Intesubset
t
of such ¥inCb ERksssiyf s AERAET IneTIBRS Ty SRl Mm Wiitiritne

stimulajdrg pathefayEr bB recept or activation in cancer cells
si}gnlfl cantly exceeds the level of activation of that
bt BHoGTHIe snu ks patliyay esel fstigrulativn osauns blyivirueeof the

[t f
o Bl IS OO O PR DLy R e
the cantex mnzrymmpad-ss oevedrexpréssBGHR bl dls@atidesd\oriohalkfreéOm EGFR

lignd3i g %@2@@#%05@81@@?09 ‘aporambelinad e dosca ausiapress
or ove?éé(CPﬁ“ kg ETBR) 0215’1%0 §§1§’l’%§ OY\QVgIQQ Zli/eQsoeﬁ%%gguhn (e.2. +-HRG).

590 a cance
emmmﬂush “eveeexpacssest’ anibrbB bﬁ:eptmbjlmie@dublﬁ)h@ significantly

S T e N N T
noncaﬁ@@@lﬂ;tdéll dﬁh@ﬁﬁi&r sty PB1 Shcl SRR sb@n%’éﬁ?fb e({éﬁseeﬁsdlyv ne

“activation of the ErbB receptor. ter
amplifeagion o hallmoyeascd@mmnp‘@qn oreyansktisnb a8 edegitor caverexpressmn
maybgdc to d ter m. ne her

{ t
Pkl n 8B ERE R birimas B S ea BB rsagbris of
the Erl@]B (pbldtéllnljﬁedeﬁt éhheGaER oMW e e 8L Lid anLihﬁﬁuﬂoﬁls?d&ﬁﬁﬁrcsW%ssay,

activation of the receptor. I'n a subset of suc
IHC) chlirratively, or eddifiguallycenamey meantre lavelsof Bdp-oncading nucleic

{. t
wia sl GERLE 1SS0 RISFL 08 1 A Bt O Ry A"
blishaiCO¢idb fn 1 b th
Pl i Vo ol B

technigies gyl as rﬁtahén@&\lé’éﬁﬂaw ERERCRY Q‘(ﬁ@m@ﬂsm@f EG:E?bB

lgand gy B AR R gl I LRI T B e A Lot

acid ervadingrit)imyhepatiers 8.g., i a chﬁchﬂﬁ@s?&ﬁ b?hbﬁ@usﬁtﬁggrﬁkﬁé;assa s
overexpress a_heregu .
such a%%ﬁc@ijs mléarﬁou&?&r RlefimgsBER or i vivp9ssaye d@qgrlbed #hovenOne

may al$ ey B9 Ficlok be@Rlinticlbyneiting S8 Pl Bk TuBP
extracqiblﬂanﬁOeﬁlm)on a bislogicalrflvid such ag ebdunDfsed, gy, JTASEPALSIUE

4933 290 %ouep e £ TS oL PR alRbiadiomi g8 tIon.S. Patent No.

5,401 ézrsei@ﬁieatMﬁBh 281 1857 SCERLOL BV 55088 ?Ié)ﬁ‘ods% b8 30

determned in a di agnostl c of prognos ass
(1990))avésldaﬂirongth|e raboesaseays) warmius othier irt vieo Esrsbﬁ :{re @tfﬁlable to the

R L T T T
an antlb&ﬁi \thi%ﬁ@é bptionalty 18BN WRASHIRedtshiSlabelOL s E BiiE R id%pe,

nucl e
and binding of the antibody to cells in the patient can be evaluated, e.g., by external

_.D
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acid in the cell, e.g., via fluorescent in situ
hybri di zation (FI SH, see WD 98/ 45479 publi shed
w@xedosloeso99 1998), sout hern blotting, or polynmerBSEUSNE/021590

: ti P t I . |t :
s 5k 5 e AT o bbb i
exposdditG@iBjantiEBM%be determ ned di agnostically by eval uating

| evel s of the ligand (or nucleic 25 acid encoding it)
The tuiners AVETGFRLISSINE Hl%?lg are ratad Ay tmmmnobistopkymical soyresar i ous

comesi AR WBIPE ST erPl pftEme Bt alle piibie SR vel B gon

been demyminks bicthedlicafiyDB 1 ecepper -0y @06 xepiesFednN-+BYat least about
measuring shed anti gen %Sog , ErbB extracel | ular
200,008 sepicH/rell.ri o= Bt l6p% gbewt1S0PI00P goriay pelh 8-+ Seatienst atwait 2,000,000

cories g, oS b bRy o LB gt
activatifd df tHOr 6638 kinaseHiulVabg bt A8 Prdd Wil Absl. Scag/set al 84:7159-

J. lmmunol ., Methads, 132: 73-80 (1990)). Aside from
7163 [{19% h9estss Hsapyeximately 3% obbrrest Gapcsys. wid ik thesespatieats,

. - ciifi Aol .
wlps 2480 LADEL 4 00t SIS AR S0fon GO SAP) B4 107
712 [1980]aBkantondy alhScednce, 236 At77ar8al[1 9871 nbel ed with a

det ect apl e | abel , a_radi o_acdfive i sot ope,

l..e.0., d
P HYERG Yo b CRPRST éﬁhﬂq%ug dyoticharaglerized by oyrEexpagssioptof glgﬁmw
] A
recer S ARG Gt I oo SRRt nggfvels of

ErbB2 aecbior icogppareldito psyndaakanus cadhofahpsametivsuptypel ous| y
A “horge o?lifﬁgte}l?%t hgcq%lgér: iﬁﬂ%%bod W;ng%teu rrgg(?r}/ ‘ %)c()g r1§enso% Idg endent on
the pre8&ct % B ABEhOEE WRich Be1de TR 8cepior Egﬁb&éd Y cHIER the cancer.
mol ecul es expressed per cell, and can 5 been
Such camtess di nedimdexgolredinicalalexession ap@n ddinipBEatopogdiacmhdologieal

BN
ExamplestiihoBbne AR DIERRuhcersMBRAY @ﬁ&%gérpﬁhd enti&tradtatt Bancer,

3+ level, which leads to |igand-independent
estrogeacnilepenilem begast ¢pacery erskonedrial icanese apd-picariaglearger.aSuch cancers

Pr.oc. tl. Acad. .Sci. USA, 84:7159- 71 1987].
may begie s hO/Rion g5 Bent ety Soprbiseds ot ¢ Pl b siape o 2
hormohd\eFRrciRy hendsiolldRingendeembhslehatpyi val and overal |
survival are dimnished (Slanmon et al., Science,

Slhe ey “cytatpxiciagg] as wpagrhisrein refgys to a sphsbanee that inhibits or
“ 177 c i Ghe
provnf i KR8 LARTE oo S04 S6551on G5 S Moot o
includé &dRRLHVE isbidpen@ gwiiehl, 11 31,3128, aPioREeL 86, BRes 88, SMESs Bi212,
not express higher than normal |evels of ErbB2

P32 andgadipachive dwyipnss of Lih cherpethernewicaggnts.cand to¥ing pechag small

H . y S 1 i n H .
molc 548, Rl DRSNS b BRI ISR SE e,
includip efrggreasnaeal/af vagiatwe thapesf. whi ch binds to a receptor

expr.esse cer. Such_cancers do not

) ﬁl b%“r cells in t‘g}e ca
dehegrptheraprutiq ass i g s diehica) SORPAIA Heft inibe dfpappent of
har i 0 r i )
cancer "ar T L chefbihetipOhicd gehtsiAdFEH ?E)élﬁm%ei%%'@h as

t he e concentration I n or near
thiotepieadpldssphb sl Y HAXdaNTde ik anlfenates snch asipusulfan,
. aﬁdro n | nqgglende t_prostate ca&?er, 20 estrotglcﬁen
TPIOSIHHR FEHBRT Bile T HEEHTEH 25 BHHY % PYPOGUARESNCWFflopa, and
uredop@Y&h{RRInGAGCAI mHFIBmERRERSncluding altretamine,

triethylenemelamine, trietylenephosphoramide, triethylenethiophosphaoramide and

trimethylolomelamine; nitrogen mustards such as chlorambucil, chlornaphazine,
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may begi n as hornone dependent tunors and progress
froma hornone-sensitive stage to a
woroaness9y ef ract ory tunor foll ow ng ant i - hor moP&l/US2003/021590

cholopﬁxggr!a@{{i%-ght? term" g(ét ot OXI c a as %ﬁ&%gﬁﬁﬁgxm
hydrod‘h%}i‘&e' Hﬂ%lﬂhfalaﬁeh&%nﬁﬁ@{lﬁ h‘éﬁééfeﬁxz‘ﬁ ﬂ:ﬁg it i) {rgf‘os‘fa?rhldé uracil

termis i ntended to | oacé
mustards mtmp@rgas( @cg as canRistine, ichidtozbidy, ﬂﬂ@ﬁ],uslﬂ&:l 8fnusRed d8mustine,

nd. radi.oactj.ve i sotopes of Lu)
ranim 3R Rl REE oS a0RnRRO4RS ShUT RS e et geserine,
bleomyahs; @h’dtﬁloh%?éirﬂ Salhe A7 REabRAL, Béaﬁﬁhbl‘{@(:lhoé‘irﬂﬁocﬁ{l
bacteri al, fungal plant’ or animal origin, in én
chrom@magn@ rﬂagtlmmmn, daunérabicin, deterzbadin, &diazdrrérmmhte-maﬂMma;

chem cal ound useful .in the treatnent
doxonBfSH gpinuBichh, SRR ER, rc@gu bt %m%w@eyaa%m A
mycoph&@dlﬁ%lcﬁhﬁﬁélaﬁnyﬂﬁ SlgRm Wé])l cﬂl guromycm
cycl o%cgqhosp am de (CYTO sul fonat és such
quelamyygin, gedarpbigin, StroRseTBLA. fsﬁﬁptamcllpltyz!imuﬂmanbemﬁx,lznimqsta@n

zorubiGHE SR RBBTR0 IR o RIS TR SARBR S PO oliepci

analogaéd S’ueh aﬂrﬁélﬁ)ptertrf mtHoyleeme MRe@dPicRR, trimetrexate; purine analogs such
triet yI enephosphoram de, .triethyl enet hi ophosphaor am de

as fludagalingsb ﬁqrmm@?dh@nmmfe ﬂgttam»genymmghm aalags shehass

ancitatyle RRIBH) o vaUi AR AEH S SafRifs Hdedyintlue. aquinuidine,

enocitdbﬁnrs flaxmrddine, rﬁeEUl alrcbcb mmm as n%mbieﬁ:rr&]; fadiriodRnowhde
: drochlorlﬂ hal an, novenbi.chi n, phenesteri ne,
Pmpl%?(t@&mtmﬁgapp é“epﬂt}% apefsfiplagioneiaatijadrenglssuiah a

amino@hiefiRSiHE ﬁﬁto@ziilo ?unzfsltér‘i]lgr e tabﬂere%l‘éﬂkﬂér%ﬁ% c%‘:itr&mlc acid;

ot enust i ne ni must rani mus
aceglatang;i ddaphbspshasuiddiglasosids; amtrmbevmﬂmmacuhahmmmpbmrabucﬂ

aut hr. g aser i he, bl e i ns, cact nony
visantrfi: I MRS R REsEIRolcts: RrdaHpes AoBPTenI BRI
acetate® %gﬁ@i&( ghﬂ'i%m sasl! RRIFYERea; IHEAM; qgﬂuﬁéuﬂmedﬁﬁtg bfid: N
drazo- 5- oxo- L- nor ['euci’ne, - doxor’ubi cin, epirubicin,
mltoxagtsomm iapii dgmo ]l vitraérins; p¢ntmaat¢re Iphma]mntmlranmhlmnypmdwhylhmc

it LRGNy SO ROBRL BT B LRI o

tenuazér06l 8¢iaNirRLRunosd; e P hlototristhy REIAG fdiRan; VuRREREI N,
ubeni nex, zi nost at | n, 10 zorubicin; anti-netabolites

dacarbaging; mesneBREHe; Sitebeonial nstdlaatelt pigobisitan gacw)s;nef olic

srabinil A PR R e R R S T e e el B Cravon,
antolfMy&a quibb&)n&idggr Piaiietin NJF &nd dd%b@ﬂblRTAD@TERE@ Rhone-
t hi oguani ne; _pyri m_ di ne_anal ogs_  such anci t abi ne,

Poulena?»@t:qrx Aatomr Fl@n%?)aqlﬂwramhéml,cgamﬁabme, Qt}n;mamnn,e
u t.abi

oS0 0 A o 9GS agpie
wnblasdhé;l’mahﬁmql OopRsilid (WPAE),dfaanidephitda$¢ia M) mitoxantrone;

piti osi)ane testol actone; anti-adrenals such as
vincrisgg;  NEWrelbwennanehine; ROYBNIRRE, tel@lp?ﬂl%tdﬁwmﬂm,laénlawt@m
wloda BALERAL D 4o SHONAG e S AL Gtomitin
(DMF@)Mmmdm::ld baepdrarﬁfcms; bapechﬁrWhﬂ@pl@amﬁdﬁftlbaﬂyah&sptable salts,

m ne; col CI ne; . di gé]l uone;. el far.nithine;

acids og&efqv Ve %ﬁﬁnya? thepbgve. e{&bsgp d 1§élp1p deiRiHPR.ra5e @m_
hormon#Y HE 2N/ (e Labt 1 fRBhI A inhiBR héﬁﬁ%r{éeacn% bR UHAGS YEch as anti-

estrogens including for example tamoxifen, raloxifene, aromatase inhibiting 4(5)-

imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene, LY117018, onapristone, and
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?0 m toxantrone; nopidanol; nitracrine; pentostatin;

phenanet; pirarubicin; podophyllinic acid;

Qamhgﬂobg/dramde procar bazi ne; PSK(r); razoxeem®Us2003/021590
te uazonlc aci d;

torem&qqei%ra%gm)e%gé ant ancga Qétq‘éf?gm 2 gt idenyil wamide, bigplatamtide,
leuprodéé) Q.ﬁ& loB&erelirf] @ﬁ@gﬁﬁﬁh@&ucﬁﬁ‘? ble"Gits s, gh{dg BE ﬁgjiJaﬁlves of

m tol actol ; pi pobroman; gacytosi ne; I NOSI
any of thegheve' ) ; cycl ophosphanmi de; thiotepa; taxanes, e.g.

s us B L R o it L Bere et s»inds t
EGFR RBh@nstioRal), eiibiROEGFR a0 210%, BRLABESbE sl %@ﬂt@% &

enti t abi ne; 6-1t hi oguani ne; msrcgpt opurin
antibogas #nst sealbmelecyples tiahbimd 40 BIGHRs Frantplessofeintibbdits whiahdind to

EGER FELRRRAY 10 Al R abR g RAS 15} (ERERTieh Eimeson mas

225 (ATIOTCR$18508), MABGRE(ATAE CRBESLY) (365, U"S’Vlﬂa‘ﬂérft%e4 943, 533,
t eni posi de; daunonycin; am nopterin; SO xel od

Mendelgohp 6f ¢/r-and-varmts 1hexeof1 wigh s diimeriged 2226 or Oeﬁﬁunab
ERBUZHRB) oftl AHBEATERI 208 Hrt B Ner, VB M iR S350

Inc.); aaubmhésathhleblﬁa |t)tp% I maCind EGPR (@ES | Madrit WS 52112299); AfindahiSed
Also included in this definition, are anti -

and Chmf%fﬁnabogefewgbmﬁ ECERces descrilesgiin A-8. Raterit d¥ei. 5j891,996; and
human@ﬁﬁ?&iggs ﬁ&%l&l{}&] ERFR Fﬁ%{a% Mﬁiéﬁ (s%m\’g 9%?5?499 d&%ﬁ?&l’ﬁs ’eF he

inc I'ng for exanple tanoxifen,

anti-EGFR phitiddygna( 59 codjigatedaict ESyotémb )agérﬁmhﬁgﬁ?étaftﬁ@ an
trioxifene LY117018, onapri stone,

k i f
immung bR ASS At ESn a4 Maek Pﬁf@ﬂ’eﬁmﬂ%ﬂe%mpbgpﬁﬁpaﬂ
molec@é&%ﬁflﬁﬁd ﬁ\:@@ﬁﬁ%ﬁ@u 1!31&955)3 'cgjéfﬁﬂ @RlEQSA‘# }g’s@a 7eneca),
goserelin:

bi cal ut am de, eur i de,
CP- 35&7%7&(7&&8@&\(1&‘3‘! I(Senanweiﬂosm) adsaG1478, Ad1391 ¢8U 5271, Sugen)

O B N et e e
activitydeF Wrdshrlkitse gﬁcHa{% angErgﬁFgé R ﬁﬁ% Re @k L¥eh ﬂﬂgmt@st S

EGFR acti vati on. anpl es of suc I ncl -
includethe EGER- '@&gﬁ’zﬁﬁnﬁdmgambtedrm the pieesdiny @aragrapﬂ at weH@FRuinazolines

e e . e
pymml(ﬂ)%@iﬁﬁdiﬁéé %oﬁ%?ﬁﬂndlﬁé%bsfbg&s @@Q@f@@LCMd )ﬁﬁ@ CGP

5. Pat ent . 3, Mendel sohn et al

62706, mpﬁﬁfﬁ%lopﬁ‘éﬁ@mes %ﬁdwnabnm)ﬁéiﬁmdloz?ﬁrdﬂ Qﬁﬁﬁl(hﬂes

e S TR BB Mo B T8

contamﬁfgtm@@@ﬂicqﬂheﬁmt)ldﬂb@ PT-YPE3805 (WAL aREeR; tMisenseiabrflles

212, 290); humani zed and chineric anti bodi es

(e.g. thpﬁﬁaﬂlablplﬁé tCE@iﬂ@ greodingariclsicacid); quigoxabaes df.SNBatent

No. 804 310 oo FRE (TR PE N8 S0 gant PR Ph s ek

787 (Nawattisi®chering A Ge pas iRy athétdton dueh as CYQHIX (Fﬁz@@emfﬁmtdaus
? % hgg an 15 i nmunocagnj ugate (see, EP
(ISIS 385 Tsighily): Wnatiaid mardeie (GioBY4S: Noxere): BK1d06 (Navartis);

VTS SRS PR RS s vy

ZD6474 (mcmmm REOGRT @dovHDR/ Jctrritdg AG N8C- mﬁlimclbﬁé; or as
describ 1; en %q 0Si e ki nase i nhi bi tor
escribgibihinyiol et lawingalAnt Bt etonte G Brigninje.osi 39 W e
99/09016 (American Cyanimid); WO 98/43960 (American Cyanamid); WO 97/38983
(Warner Lambert); WO 99/06378 (Warner Lambert); WO 99/06396 (Warner Lambert);
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- which @t crpa®thepeel} ay 9nter¢q1

o R B A8 s BB g

activity of a tyrosine kinase such as an ErbB
receptor. Exanples of such inhibitors '.0 include the
WEGBRsarg et ed drugs noted in the precedi ng parEmUsN3/021590

wo o ufipaers o BELas PRI 7R R IuBdenne7 @eneca) and wo

96/339R¥"(ZERRYy. 1 m di neS pyri m dopyri i di nes,
pyrrol opyri m di nes, such as CGP 59326, CGP 60261 and
(m?“arﬁemgmmaggm”erz@rﬁpwqommun@ gvhmh blocks, or interferes with

o s g ST HL ORGP L B oy, o

instande4bé h YRR ﬁ[méduwamlhbaay tiadisihds oy OGS f08S ot Browth factor
cont ai ni ng nitrothi ophene noieties; PD- 0183805

receptqninyoized indrbmo}ing ARgipzERse ot pielired anfignglogepigdaggor herein

t E I
is an ap ey i Ry PalB BRI Gl sBALRLVR AL R ene
NPhe 218 OdytaRiar” isdehédc (ehatfoBpréeene)easdd s onE&Ell population
(Novarti s/ Schering }uZl pan- Er bB i nhj bi t or as
aﬁume&éator(si Epamples pf sy %/n ines pye

cytokifié¥f dré gfowth BSEnSesuchYie ithan Sewmb Botninne, N gﬂet)nonylzmﬁﬁa?m
(AstraZeneca); PTK-787 (Novarti % %
growth hormane) BWdOVIns erawth hpsmope:magat )ﬁogﬂv) THODE; Pé}qeo\nﬁ‘ﬁl@l

proins) 385y PRt hERS el el A s 5, Rt
hormo@¢Q1F®H) ml)yroM@uaimaB@&ﬁm()m‘n’Sé{) mﬂumlm)zmg\h@n@@mﬂms

T ST e o b o
necro%%%&i%w?g6€%?§q§ﬂnzxﬁﬂﬁﬁﬁﬁg subbtaR@: Adlde fokRDSEEDIn-adodiated

eneca) ant 1 - angi ogeni e agent"
peptidegihiibén; tactivins vaspaanehdattictial gibwikiptonyiniegriay thenmakopaietin

ol TSP AE LSRRG B e

factoré"ff (?F:% ? c1P4s PEEIR/AT B! inBiIRAEkS Srodtl) ER¥MrIY dndctipr or

act or recept or involved I'n pr onot i ng
erythraptge’mgﬁiﬂ&); estedinéuq@weff@the,dnmﬁerma FasioefdnteEferac o, and -y;

t hat
colongsHyvRing el foo) R s Reoits® CoR AP ERI Mromplpeytes
macrobﬁag% OSPEGMECREY; fﬁhﬁ @FariloRyRLOSF (@Jmmtdneum@ (K8) such as
popul ati on whi ch act on another cell as |nt? %I lul a

IL-1, Hedidlo?, IL-3EXaplles, Brodlch by dkionls18rd-1h IL a tumor

s R RN BN, AR 0 B

kit thﬁH MONE A46dd asrdin itefth @ydoRink dnictudes prcﬁﬂemetﬁkbrronathral sources
human = growt h hor none, _and bovi ne gr owt h

or fromaeearnyinantgell grltysand bm%%llﬂ@ctly%gq}pyaaents B{@P natiye fgquence
kreIaX|n prorel axi n; gl ycoprotein hornmones such as
cytokings| i cl e stimulating hornone (FSH), thyroid

S tthewdra ‘ipagirag? aguved (i i) apphomhdnu‘e&mhoza prectnsoron derivative
15 hepatic growh fact fibrobl.ast, growt

form é@a?p@mawpw Fec e 1 1eSs SR B e sgprered
to the 7 Arcnblindd o8 g cag)abfé%'f%g@g %{Szeygg{tg:gu& bt aBla BRGRicd HRE TR

ad opl n- associ at ;- Inhibin; activin;
more u@ﬁ&lﬁaﬁdnt éortnt $eel &.gl, V@mm HPfealrtgsrin Clanc&rgﬁhem,otherapy

hr onhopoi et i n PO act or uc
BioclRarn SopPi PRt snd b BPal 596 Y SVBT IR BF GUPRE) and
Stella et al., “Prodrugs: A Chemical Approach to Targeted Drug Delivery,” Directed Drug
Delivery, Borchardt et al., (ed.), pp. 247-267, Humana Press (1985). The prodrugs of this

invention include, but are not limited to, phosphate-containing prodrugs, thiophosphate-

"I"
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factors (TGFs) such as TGF-a and TGF-0; insulin-like

gromh factor-1 and -11; 20 erythropoietin (EPO;
wosigooseguct i ve factors; interferons such as PCT/US2003/021590

nterfgron 0 col ony, stinmul ating factors

contal(ntxg;gr @&@ﬁ“&f%terfﬁefaé‘ﬂﬁgﬁg’d@ pw@lgppnt%moé&gﬁ
mln‘f‘%"?ﬁﬂ%ﬂ%ﬁ ol %Q\éls uc%late@'%g?cﬁﬁgﬁﬁ IE&%-coﬁﬁ?mé&@E%g

opt1ona|lLy$ubﬂt1Eut§d phtnoayadeltanﬁde-lcbmﬁxmﬂgp@drdgb oil Optidnatlg dubstituted

n:or is factor .such, as TNE-a or
Pheny#%ﬁ%ﬂ(’%d - al&f%é%mﬁ%'ﬁ .5’5 siqraeytpsies #Rdothec)- ﬂamnﬁmp prodrugs
whichodg b%@ohifdrtddhﬁ@r’tﬁe fdokd-dotiveS H@é Bl oFbytotoxic
cyt oki ne i ncludes proteins from natur sourg ?"t

drugs thas gan b@@w{aﬁm inged produig form famnaselin dlusu friveationyinalute et are

h t t oki Th
not i 24858 P o @ Sp ket HRESEGERSk: Pon reiers to a
A “lipps@ae!T 8 Qrsnil véeicle/@ntpoBed &OFols typePOLRMBS, %HB%%B %MF Ifmd/or

active substance that is |ess cytotoxic to tu

surfactagiiyhrchds usaiul for delivennpbmdrugr(snghan the anticBdddl antibbdies
dlSClOp&i ﬂlagelﬁ A r@)ttloﬁﬁ r#’ %fcg rﬁr%]ot\ﬁglteaﬁgutg{ aéégaywer ted A ck‘ta :] E gs

active“pare
compmfbnﬁaﬂ@l&r hmeﬁiétaheécﬁmhonl RBir6 S Gila foﬁhthon similar to the
Transacti qQns, pp. 375 382 615t h eting Belfast

lipid a@@gg@jle“é L] blo@ﬂ%?arl anembrages, " Prodrugs: A Cheni cal

R« ted .Dr. .
ARRE 826 b ab@RAEH Ok Rl F09% 1Y Bt 5580 S8 ihuded in
comm@rom:l padkh@B8S5)L thé'ﬂapetnrcqﬂbdlgsﬁs dfat béﬂt&n&ﬁ)foh’ﬁ&t%ﬂ Aot the

ncl ude, ut arﬁ@g limted to, hosphat e- cont ai ni ng
mdwaBPlaﬁa FERgS: Qsﬁgfbﬁ FiEation) gynigdicgbensmnd/or wamings concerning

the us?@é%ﬁ%@&gé&aéﬁ%uc&om ai ni ng prodrugs,

sul fate-contal ni ng prodrugs, peptide-containing
pAJ &tandgm,ro@etam’hma) campalmdngichingdsifiow dhitSprevents or reduces

myooiii BiTRYOS (f oo BoRBh Sy cenariv e Beb el prsgetated
with a@ﬁlﬂgﬁk%n%"f a@Rid, 0H Asyansaﬂgtﬁ% Pkgﬁ@Qnubl%tl d/or an a%’ltl-El‘bBQ,

nyl acet ani de-cont ai ni n rugs, uorocy osi ne
antlbOéndO @tplaécnts -ThE gandinprotaétaet pag doruyamplaypblock of ssubea free-

e e S R S o

Exam%l&i & @rdibﬂ@fdé&nfs%’n% ?ﬁssétﬁﬁy iR phd¥edt deREBH 199[uﬂ@ﬁiel1fgﬁk
ut are not limted hose "chenot her apeuti c agents

chelatiggggent Wewrazorsme (IGRF-1 8 PdSoifet otial., The Hahdls wﬁghmmcozhempy,

B e e T T

et al., A, ColClardisl, 131016531 10681 (PBR) ARk ek EGnERotHios 1]

herein and, optionally, a chenot her apeuti c agent to a
aminopigRmingjeih an@tmloh agesfphokhatd gstesortso ealled FBRWTAN yand the

l'ipid
cephofbAREER i BiaiSin BERR ENBAWR: Dorfand 8% pacibge
methy]anﬁmmbpylanmgﬁopyapmbmmtmom AGI(WAR 193279 Useh QIFBdA dil.,
packages of therapeutic

CancepsResstitas S4BT 8 G g o (asto s Mefboat BiewldR, cd. Drug:
Induce'drﬁjéaﬁ%ls g New2B6rk: gﬁéﬁgﬁ%@gf? ng@h e}%fﬂ%ﬁ’ékerf ﬁléchlfg e

contrain Catl ons and/or warni ig
metopmﬂols{H;dilmtm;en apaytDrogp4 D8 ueI1 9:31/0 (10943200 ISALETI Al 4k S

Heart .9 fm &7%] ?1 909r5))(,: g{{panC;lSnI ]EZ Ia(s)gormlagld (Qr[tgr\r/l?nn(tj)s froere rarld?galf %Sasvengers
such as oleanolic acid, ursolic acid and N-acetylcysteine (NAC); spin trapping compounds
such as alpha-phenyl-tert-butyl nitrone (PBN); (Paracchini et al., Anticancer Res.,
13:1607-1612 (1993)); selenoorganic compounds such as P251 (Elbesen); and the like.
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nyocardi al dysfunction (i.e., cardi onmyopathy and/ or
congestive heart failure) associated wth
w@evitid®py at i on of a drug, such as an anthr acyE¢T/n92003/021590

ekt dinled B5cleP e Br et i amadseni el isposged
and s@ifarét@&'ﬁ@ﬁl A 18dse8ne dRbintidhaHRol ﬁta%gi ﬁ@fegﬁlgtvﬂﬁi &m‘%ﬂ gt

nd/or prevent or reduce oxi dative-stress
Ordlnaxlairw%@tflﬁ‘ inghe vatupi steod aliths amﬂmdymasleﬁchchy Alln Bsolated

e RN e e B BIEARS RS
IsolatEhandTEE QtidaheBYules t%gre?&@ %re](ﬁ;tﬁlg(lpsﬂg& g m the nuﬂelc acid molecule

l'i pid-1owering agent and/or anti-oxidant su
as it eg;rsgﬂm@@tur@geﬂg aHowgVﬁgt amaisolated niibleic aal molseniiindludes a nucleic

063 5 I
o A TR BB e
the me$diesicid alo3ecutsis e s cMBndédhal IGEHimhhﬁffergﬁboi*P&ﬁﬁm Whéﬁlﬁa‘ij cells.

cel lular uptake formthereof call VR- 1065)
sThe expresgomn woaﬁph@gu@ww"ancrfem)o@lzmwegmpmmmsamfoc the

oGk o e Pl P Al e
contrdi/l?eqmdces%atgaréﬁuiaﬁlébtﬁﬁ% kg bles, Bof 8a8le, Bﬁc‘ﬁ‘u&@i bromoter

El sevier 191-215 (1980 bet a- bl ocker s such
optionally 3p OBFIGIor SR{UENAR BG A Tibosaine binginggie. 4Eu@m¢nc abns bregknown

to utﬂ%g”gég’?te@ ??@Q‘@g’é‘lglés%ha‘b1 @Waegp a\r”t t ;m nlg 11? Zeg

r hhiglen:l acst Nr_a;\i‘ep@allssf linked’ hwﬁ?n l\ﬁ %qﬂﬁ&ldl ifitoaCubetiotabRildtfonship
acid an acetyl cystei ne in trapping
with aBB‘#ﬁfolﬂPr?g@C agd spusacy| &X@m@hyﬁ%ﬁramanumc@ posesTEtory

T T
participaied in( thE sesretiyn ofahelpd)llypeﬂtidleﬁa pioE62E A ARB88is operably linked
"ispl ated" nucleic acid nol ecule

PCT/ US2003/.021
to a cqding seffcg ikt gl Q%Fﬁs the | easirtion #f theseqernge; qriagibospite binding
site is §§é}ﬁlﬁl§tlﬁﬂie(fl f@ﬂb&ﬁm%?e@{tﬁénc‘%Qﬁt ?sgmsﬁm‘rx?&l 08 2L HChES Pgaaea&?}lslatlon

| ecule wth y associ a

Gener alhe “prarablylinkedir means fthat e BNHA dequishcasibting tinkead gt cdtiguous,
ate nuc cid noblecule.is other, than in the
and, iy B ot o PHRICEY ForlinFoipis andrip grmdini s uewossr
enhand GOUAhShaRY €4 B SordihSusTifS
di sti ngwashed fr om%%lhég ndc e|é gssagg&gﬁﬁéh%%zf}{gﬁtmn .
converEgntgesrflpmytesr K suclesites dommm theaymthstid alhmuallesﬁcﬁi c
eic.acid nplecule

i.ncl ud
adaptoBE iR LR AR ? st st h et ne
am uébﬂdﬂ:réﬂﬂ,&h@ exﬁr@sfsm%& a8, ecellifiR, TN - BLIE cARIE” are used
cule is in chronosormal | ocati on dlfferent rom

inter Cl{aﬁ&ftabbf angeall sugh dé%gm%lonsrh@hléﬁ pragesy.ofhis diret waorlds

« CE ences nec ar

trans AR Bl Bied QU PR R e SR Dtz atrwSs o

denve@t}mﬁaﬂdnﬁ: Winfhbuthegztrd F61088 hommber UTeran§RRL Mols a?s%%@&%ﬁr%d that all
that ar e suitable for prokaryotes, for exanple,

progeny R4y s bs Ppecaiebt denticabp IDHAaqompena rdlug mddmrats exjmedweetent
t
a0 b0 05 TR Al B e

for in the drlgnlm}n trefisforniddalel iace iackuded. SWh@beIlﬁﬁicY désigaBens éﬁ@ en
; deéltn %%ﬁlnt a functional relationship 15 with
intendeg, ify E fop heconiedquence. For exanple, DNA for a
presequence or secretory leader is operably linked to

DNA for a polypeptide if it is expressed as a
preprotein that
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participates in the secretion of the polypeptide; a
pronoter or enhancer is operably linked to a coding
waemueosoe i f it affects the transcription of tPET/US2003/021590

sequence;. or a riboso ndi n i,S
Methats W ientiyirecumne Qohbeskeponsye & iR Hid g R
Antibedje§ acilitate translation. 20 Generally, "operabl y
Souch&kﬁﬂn WTEE@Y ddie DNA sequences being linked are

cont’ guous in the case of a secreto% | eader,
c’butrnmgwam be aha;tacptnrlzed&nmrc&pom‘a%@ thesepe weth 2C4e anBmetsenslly

ve._ to. uous. Linkin i shed
cquivaligt pihaticsnthat s, shsfboties BT pug prpiithe s PSR ' 3ch
charac?érfsﬁés &panﬁ%dfzc@te o | hiReSyniirb®ned bURGER!EHBR dfd/or
adaptors or Iinkers are used in accordance wth

ErbB2eknhBa rhetemdimem @u:&m @ell s@ﬁacp,saslmaasnm @i HER? petivation. Tumor

samplejs;( ay, %Ias%ayq;llt é; hﬁ gﬁ@‘;gg?ﬁ cg/f he{ gdlmeiasrbgr ijrexétlhé% k c%lﬁlsn the art.

Preferhtl§, tHé ?re@ér%@iﬂ‘letem%ersﬁ@@ewmﬁﬂéd by blicsrshererotiicmetaods
transtforned cells" include the primary subject cell

describgdcbedewt ures derived therefromwi thout regard for the

fer aI I
pglgﬁeémf {IX afonjg %herljgéfl{s rg'&}?’(Per %{jﬁ%‘ﬁ}ﬂfgﬁgﬁﬂﬁ o tent,
phospii§lation, dﬁbdrﬁ@ﬂﬁﬂyﬁn%ortaﬁﬁﬁhtﬁbﬂ ot 1d i fipinly ammo:rsSTespMm‘amto
that have the sane fynction or b| ol O%I cal

therapawﬁw é/‘y og ungtipaallyeequivalpnt priigodiesgis ths detgqtipn of
phospléorg gnatol oﬁoggérclie:ptgf %%I\JJ}P% éﬁl@?ﬁﬁ%&féﬁ% Pear rece tgr as

describslBedosy. WO 2004/ 008099 PCT/ US2003/ 021590  Met hods of
Identlfyl ng Tunors that are Responsive to Treat
oW AR S ARt e 2 EBkieo Pt i B S TRHGH 9y pior

i ok HiIPkRn s, LEHROMSiaYe to

bmpm%ﬁéf%ﬁ% t (gg§¥§ &P I%@P%%%%ﬁgt 5 equi val ent

xenotiafdpldmet wsors hat other, tusmiot niodels,emdipanmarg caheultnresareell difies
the biol ogical, . charactegistics,.of ant

. dy 2C4 . qg.,
derives B MRS HE PN R CER Gao HhechEPO B2 ARl AgPreserved nfich
sampl&S, R4 grf@?ﬁa}}'{éﬁéﬂ@ ?hﬁ?ﬁrﬁerﬁﬁe&dgﬁ &b saﬁi;b'lésa%e s&@erfing of

nméasure o ivation. Tunor sanples maybe
panelsasfsayieds fuaror chid types fe @ REDBL endsol -l B3 rhytermhmem,

kno in the er ab sence .of
andon e of £ B oh APhbnp B GBS Shygaton. Tumor
cells cﬁ?ﬁé"%% t Qset%ﬁfdr bk el e positins eorleReodmbisy atd/@n i s
he resu receptor heteérodinerization and

phosppmmhmoﬁ EabB oeeeptar, saeh aclibBRI(VIER secepiet mast browibiested to

S . R T Bl AR

shoul®hot Hér&ﬁﬁhﬁﬂ)éls @ﬁrh %ﬂfe 1556%501& eceptor, such aS
phosphoryl ati on of ErbB2 (HER2) receptor

d&serd gekpdiapgwungs ¢eletairigingte vida paéletlweﬁﬁy ppffering
from %ﬁlgb%eag Szllsg%lfeﬁgell‘ re?;igJ nsfetiesd % theHEg/tvﬁﬂl 5@4 fflﬂlﬁ@éells are -

ngturmr ce circulating
deternPingd & WSresHBive] Bastd th the praened dif&ﬂEREH&[”RIEﬁaﬁer&EERﬂHERI

heterq%}lrggrrg otr %}r/nc)lgmgr?sdtgtnslg t}?enpdhoglglllorrr}!/il; orf gil’ llirb%urlegelf)[toers th%rpatlerlt Imay
subsequently be treated with an antibody with one or more of the biological characteristics
of 2C4. Preferably, the patient is treated with thuMAb 2C4.

In another embodiment, tumor cells from particular type of tumor or cells that are
believed to have the characteristics of a particular type of tumor are assayed for the

presence of EGFR-ErbB2 and/or ErbB2-ErbB3 heterodimers, or for the phosphorylation
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derived fromtunors or exhibiting tunor-Ilike
properties, as well as preserved tunor 20 sanpl es,
W@ ewh/0as999 or mal i n-fi xed, par af fi n-enbedded t unBCT/US2003/021590

oo el LSS B oS e L
ErbBI84t6/08 T8 hfd/or dﬁ[&bfﬁfryﬁmﬁ BRRfH Rké erﬁ@r RlaefetRB tﬁ?tc‘tgg% ?f;

is contenplate the present invention. Tunor
tumords c‘mm;ies% btewods:awdue fmerdasnentamh arsdntipBbBLi antibddy with

one or rgergpo?(g%)enﬁgf&ghca g{l i&%x E o%feﬁ:a% EB@ that type of

mmorﬁh&yméﬁﬁénéﬁe(zﬁllﬂﬁkﬁﬁlﬂﬁh/aﬂﬁﬂoﬁ 2CA. The tunor nodel s
descri bed bel ow are provi ded as exanples and should

not _be construed as limting the invention. In one
Cell Linp,Zgnografts t uror ceI |'s that ori gl nate with a patl ent

c fre assa
LYt et SOl a3 i WS s 38 e 80, gnor et
lines, thay &6 Kenagakdl lhcb MRSHYIHIpYRting aéwﬁdlfaeﬂy Do BISRS Stﬂﬁﬁer@d‘t
HER2/ HER3 and/ or HER2/ HER1 30 het erodi hers or
Such yefhadsare felldgommdo gre epriaH yn theiastn B cgﬂweraew tmdenufy
t ed
the o R a2 PR b b ol
phosphxhalaaoh ef EEIIB ozeptof, sidl¥as the phespablylatioh b€ B2 @IER2)Sreceptor.
eated with rhuMAb 26:4 I n anot her enbodi nent, tunor
e GRbodiRerts fuEor sells a;rﬁ impjented sphcuipnepusly Bitq AAIOUES. e
V e t r
et SO0 S 6 I BTG, Gpd TP
a physte@rieybBRvamdbcatiokrid E}%aﬁralnaﬁpf@hefeod st tBnorahodedr Féhe

hosphoryl ati on WO 2004/ 008099 PCT/ US2003/ 021590 of
exampfe, 6Bl 150l 5 ypast pRget sl ap b irkRleed i iR Gpmcentrations
into thESeRuEARBEt AU 19%6 ﬁf&% itk ¢ ngn?oéféf‘%% ology of
phosphoryl ation o B receptor 1Is te

breast cgqwer. of umongebls nay hacaastydé ferdh¢ prebenca og BGFReBrvdi 20atabB2-

s e o A b 0
implantaione Hréfefably, @ih&icells o dsbiakd taﬁ@lethé’ fmﬂaﬁﬂéﬁ%lls’@(@ WBedoped

be treated With such an anti bod
into a t)@mgf abredetenmided sizep Tbp atee wdy alsmbe sulgkbdted t(Stlheﬂapylsmh 2C4
tureadturmr cel | es,

aigy rdl

or a el Gl SO P B By St redtioe aa cen
cBmﬁl@t odels nfhysbesdstaBlistedifbt ffyaFhe ofFualdr %Wﬂéh hRured cells

known to one of skill in e art. The cells are
or cell M@%&% been fleréed; fipmor Gynes enoén@s bufcee nét 1EGRRL tB; hiBdder, brain,

or. for the
e L L T M -
prostatpwasqhey, yloatach ﬁeﬂfcldﬁﬁﬂ&B&tefﬂdE@bné aabflifkent, tiin@RlIs or cell
enbodi nent, _tunor cells are inplanted subcut aneousl y

lines thah pyerepigRsFsbE |§Fee1fsé?1 & lylpéamaaxoﬁywhlée mthm embodiment,

t
tumor 9?%%30?% ll ﬁﬂl mﬂca ?{&pfeis Dot il log @%1{)1?1 gx%rrﬁ Gi%ﬁoﬁ& Are sed
for implppatipr. i |b Iﬂtyet artbt]mrtembbdﬂiﬂarl lnt lrmhet celE@E c615 hﬁé%a{ml Liesposive %o
reast.  cancer ce i ne may be inplanted at
HERCE%?&@@%WQJ%WW“ into the manmmary fat pad of
%% GO B8 o, I
PESEES S IR oY AR DR
are lmnimtsé mie thefm &G RofadaBat pad. EEiqﬁﬂssmn of HER2/HER1 and/or
HER2/HERS3 dimers on the surface of xenografted cells is determined, such as by one of

the methods described below. Mice thus implanted may also be subjected to treatment
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Er bB3 heterodi ners, or for the phosphoryl ati on of ErbB
receptor either before or after inplantation.

woe@heosal y, tunor cells are assayed after thePCT/US2003/021590

with O3 @Bikgd1 ¢ &l ?1{%, e e h@@ﬁ%/lggoZ(l‘éf‘t@th@ EléHEFé méhs would
pre eg;k?m ned si ze. he m ce may al so ber ub e{:étéﬁe

be Wlth@m theydetdirminagion of one of drdimety skilhid thearui val ent

S RS et i B8 SEilibfeToR B l-BRaiRis pay bt
expreSIBYs tubdd?MoMditeRoksUlikdbrogkst €8hdes, ovaFiart &dnlcer, hﬁl%scaﬁébY eprostate

been” derived. Tunor types incl ude, but aré not Iinmted
cancep andhielarsetal cancel, Are pasiadarty suitebleror anslystsanddreatoenh &yllowing
| iver, lung, nelanoma, ovary, pancreas, 25

the | ggegfgivghtl%na ,
%r rcoma, stomach, testicle, and uterus. In

one enbodi nent, tunor cells or cell i nes that
TumROEX Exxdbirafts ErbBZ are used for inplantation, while in
anot her enbodi ment, tunor cells or cell |ines that

ex plaBmaligt WHIOT specaprs PSR hameneonipeginime, maebe

S or I nes esponsi ve to

y%RfBlt_d?fféd\lﬂy anyamethud down in theattath ahé anbo@hehnthad tumor
pecific enbodl ment, approximately 20 mllion VDA- 175
Speoyn@la%%re surgisally sgspated, gugh b, aabwlw qr ig theyprecesp pkirgery to

s
39 P 35 mBARBLAL HERRLLET e i
obtalmeddng'tmmrﬁ}ung dircidatirp mmobyeldm&omfthe mhmnnaty bloedk

b bel M | t d | b
E]gréléP%gﬁ({ s ‘\?Ncgglﬁﬂtgg‘{ﬁ «'gb o il rT?%{ppam)%l(r)natteely 5x5x05to

1 mﬁqg/dﬂﬁ?&%g ed Yﬁt& Eheq;lar&s Bgéthgnnc]&d%gﬁlkg eaGally four
ng/ kg, or 100 ng/kg 2 O her dosage regqi rrergs vvouY

fragimentsipehinousd eWtet élemnptmtadnumbrsoﬁmlm medidi dmmetarlaf kbout 10-
in the art. e the presen i nvention is syitable

15 oyt i sertth b engr WS Sl thdof Mok, Methods

of g&ilratfhgl MARER tylﬂg' HignRremdt xé‘rﬁ‘)gﬁﬁis arOIREHE RINE R lowit9
cancer, prosfate 5 cancer and col orectal cancer, are

refeysaces bereimrihgorperated ih éhefroamtizetyl Yisbig eiradl, {HgaamBamor Xenografis:

Predﬁﬁl oW g%afttaﬁ%qi resgﬁbtﬁ%c;?gz\e/r%’m g\?e&% o )n(ggo %ﬁ%}ﬁéontnbutlons

to Oﬁ@ﬁﬁgm&evﬁﬁlé ob?um@bl\ﬁid@ﬁ%lanﬁtléaﬁaéﬁmhgd)év@b@nﬁhﬁ e,
preferably athym c nude mice. The tunor specinmens 10

Ficbig Bargemeds. nﬁB@sebﬁa@gﬁﬂ?&&)h‘ad ¥ o29-20; tBesgearet al.l n one
“Estgbrﬁ?s%g}e%ﬁldsé Cfﬁ'actgnzahoﬁ Bgﬁurql%nsll’u%{o? )ge?lﬂ% gal | "}e‘g\gn%ﬁ-Aplastlc

resec U I"opsSy or

Nuds Mige ¥n fmuhédadicnt MEcd r®iicol g Fichiy &BeRkr, edsN(Basel, Karger
anot her enbodi nent the t nDr specimen is obtained bK/I del
odels

1993)upp-fA3r 4y Fighis & Buteery “Huep Tagior Keppgafts e Retpein.C in
in CHME0 Rescafbr TERAG L. (HARRAAPIENS 00 B! AERT | o

di ahmmrxeabgraﬁmﬂemhadenen highlyhpreficank st mﬁloabb}mor vﬂtlﬁﬁ‘ the
generally four fragnents per, nouse. Wen th

donqrrﬁ?ﬂswt adthe ypwiesatt growys as apelid SHneh %ﬁ@f@ﬁlaw a@é&@vdw a
Stl‘OIi'l? ulﬁtﬁfﬁy al'iﬁa céhf?rai3 ﬁédrégl#\/éhﬁﬂédé @Qs%g xegggrﬁft?{étéﬁn %gpgf the
Sna

er tunor ra ment s
molatuleatyhistglogitah and palhophgesmi%lailtchamctenst&s of thefcbsh patidrg-derived
f ol
tumor X ’ILumor c%lls from mice containing first or serially passaged tumors may be

analyzed for the presence of EGFR-ErbB2 and/or ErbB2-ErbB3 heterodimers, or for the

obta, %dandflﬁ ahfgallﬁ]ﬂaﬁﬁ;cé,%efe{dﬂ r‘% %ﬁﬁﬁ%@ Sgb'?ﬁlé TG ‘specimens

phosphorylation of ErbB receptor. Mice may also be subjected to therapy with 2C4 or a
functionally equivalent antibody.
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references, herein incorporated in their entirety:
Fiebig et al., "Human Tunor Xenografts: 20
woe@dioetopwi ty, Characterization and D scovery BPET/NE#03/021590
Anti cancer_ Agents,"” in Contributions o.Oncol ,
P oo e isne o sTRered P pBRteR Beel ot g fbor
% FN2Y @%@Eﬂﬁﬁz ((38B&IErbB3 heterodimers, or
Xenog%gtgége%%?%g& ?Or\}%??}egeﬁe EEE - 50; Boérger et al.,
for phosphbsidticalufEnbB acudpOnaFabtgdiBragérosupnd, desoriba apanelof over
Xenografts in Thy -Apl astic .Nude Mce," in
300 bR HGERPRISEHES GRCLSIS) (SR BIYBEY LB G g B Gies such a
in{ FRag! [ 365hadSs, k2R, 1eRRmid AvAE Tuky, el ghodaa, ovary,
bladde%uq?ralgfg%aﬁh%@m%rag%énogr%Il’f?s and Expl lz:lllrr;gts Min )
pancrd¥bdrbsiate] sardcans stonfRel desticte, afdiehisr In ege erpbpdfaal, Mecpiire

‘ 2002 . 113-137. Hunman xenografts onsj.der
panel fisgiebyieioc BFieradyaerss Ty aaRoB A AoR oBEH Formes S

ErbBZ?FE.ffgjtreceﬁﬁ)r.t REHRN IR R pan A HRWEa1§SbAsce&dnt @ forhREodimers, or

entrates, and develops a stromm, vascul ature,
for phespiiorylatimt ofHrbBeeccpiir swherpinrrubsetears bgsed,oan 84 examgle, tissue

retai n, nost of the 30.nol r i.St ' and
type, Qy5t-nBI S PE OGP R B2, pr @i % AEbRL o,
HERCHITIRGS. - &his W8 shnet, YiR6rs nldy B catelotised dsaandidates for therapy with
containing first or serially passaged tunors np

2C4 basedlopAbelpiesenceled hpierslimers, ofbyRiGrRRIEFHRE the Hh%?hgry?a%on of
Er bB2- Er hB3 i - |
o G S B T il Lyl B oA s

categdr}8a &Yy b¥ithére 266idBrde8medl Wligibieofoatheyapg auith2C4at a functionally

anti body. WO 2004/008099 PCT/ US2003/021590 In one
equivgeidadiihedst, a newly created or established panel of

h t ' f 3 f
Lo pih gt ARSI b Top b BRAELe A EGHTE ERYISE GESE
ErbBPhasRaRhth, arifenthe bh&phBrylabapf @rbB Feeepiog ci¥hdbefpee or after

_ sugr a,_describe a panel of oyer 300 t}uman unor.
implanieHonyr k¥ e eEhoBNPRARRTORBAICL Qi SR LAmET R & TS Ang(or
. es : .
it T, B AR P By REin £ i o
froze®PMAIGhid nidRREH 8ebstored ast89PE€ foslater ohapacteriatianh Xenograft tumors
testicle, and uterus. In oqﬁ enbodi ngnt, the 1enti re

may hsefhahen apalygpd by doVRlF layet ibagarare); alip cpilyd & clonogenic assay,
as des%ag%g;f&r éﬁéag'g)'tleg?n ?fseag KB : ?tﬁ{g%u SSlchurds tufsoPBeéhografts are

rec sets hi's panel may also be
mechssicaBred groteolyttatyotlsageregatedintofasingdéroslbsispsrisian, pichris

Er bB ( , ' t f .
plateyni | Baiss gy Pt s s iRpdr Tyl sl growtn n
vitro ﬁé&{%ﬁ% Wfioﬁ:-f)pﬁﬁ@niei, whidl MEPbE Qirttes el §or molecular

I'n this manner, tunors rr%\é e
charactetistipsy surhds hetemalirdérdaordor phnsphoralation ofErhB repepton, g% &y other

.. on th resence.of heterodi mers, or by denonstrating
hlsw‘ih?@?ﬂi@ﬁ’b”i‘?&iﬁ&ﬂ %“F‘%ﬁﬂ% e q’ﬁ% receptor, such as ErbB2
(HER2) receptor. Likew se, patients possessing tunors

B. ! Mectfod SIUOGFREBBBY akE EFPB2-ErbB3distectelimers el i gi bl e

for therapy with 2C4 or a functionally 15 equiV t
arkiybodipod Roewn is feariramnsbapsedtie defse! §5% ARErbE2-ErbB3
.esence of EGER- - di
e
detecPRbRVo0aleht [blcai-proteiimdrhetioneor ofherviseinditaediroeintity between

approxi mately one gram of tupor from.a first d/ o
proteing IOof interest. Th% methoc% described below are provu?ed as examgpes and should

not be construed as limiting the invention.
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serially passaged xenograft is further characterized
nol ecul arly for heterodiners or snap 20 frozen in
WO papaioaBopd t r ogen and stored at -80C for | ater PCT/US2003/021590

characterization. Xenograft tunors maybe further
Co-Immungpregipifatign agddmmpaghlptting: ¢ - agar assay, al so cal | ed

a. cl ' S : | ; lg,1qiAN

P ASERR bR Methodt®okEAE HhipElopr BRUAITR RSP may be
used t@ detectBGFRHIBBL by EeyRD-BriB Eledterd dioedrs. yindins agdiod gadng,chnti-

into a single-cell suspension, ichis pla into
ErbB2ramtibpdies pregisad &mnawpé%flwa%%ﬁ?ﬂ?xeégamp&émaﬁgﬁ %8&1. tumor
cell, GHIBE p&Elng Sttt HA HORAT e pgep Gy TG or
ErbB3®} @aut@blottihgr Brireithes tmbsdinsmt FEGIR heEdB3dintibodies may be
for phosphory] ati on of B.receptor. . or for ofher.
used fo the FRRBRPRIFIPYALORTiEh SHGE AamoERree i gr af pegbedgvith ErbB2
; egl | Hufeh 5 HERE! AERA] ABIRS/HER 1
antlbo%’ B4 ARy ohbbink ?’I%gbg?%mr%{asgﬁgcéﬁﬁgg% o detect
complEGEsror FIIBZ HER Fronfiflexas mBF bedBedh tat m:gigitm cemplexes; vdyieh are
ten 5o RSt o e BB Ot 88 v
' ® ¢ 58 | ndicate proximty between
and Cdrﬁ%%%%h??aioﬁtaﬁggﬁdﬂ}rhe nmet hods descri bed bel ow are

In other embafénients, b apERES A ntasiody dsandwichhdypoasstysuattibedies to

SR YR TN E T M
washed BB 8k 3dsBdtd nfibuaP é‘%diﬂldﬂ BGFROGSEUBIE Bigdifg ofthe hates

_ i munoprecipitation or ELISA, may be used to, detect
antibodgrRhih By ks demckrRxlire B BOT bt spconflayaatibedy opingated to 2

i ment.. anti- FErb [ Les 4
cetectFRR TRSOBUFFY o 2ol oot Bk IR et Blbbfiments, BGFR or
ErbB3 &iVod$ iscidhrh&biligedd abBroB2sdntibbdigisiuzed foo phiesdsteitioastepi dn
then probed for the presence of EGFR or _ErbB3 hy . )
other prhedissnistrbRgeceptor Aigandsanabedi i Rlace elopRInpgonpipation with
. i badi e .phe used for the inmunoprecipitation
mtl'%%ﬁecgﬁtgr?ﬁ%@é%ﬁ%unopreci pitant then probed with ErbB2
ahiraepresipithtiortw th BIGRR, BebiB) dir BebiB3 aiitoBy maydredbllowed by a
specific to HERL, HER3, HER2/HER1 conpl exes or .
functippRRASSAFHST RUFFEIENES araY AlernaiveLrsYPRIPBERTJP funoblotting. In

one o BSTLEHE o BB LR SR Y GHR) 8100658058y o
receptdY tydbgine kindsecatipitye kethe pmmnivhbgdcipitat. Heotusa EcloB2idves nobhave
_ . other _enpodi nent s, EUCh as Egl SA.or, .anti bo%%y. i
intrinsig fypving knate 458 vikkdBg Breselite b bgo RS Kigaseactsy iy te
immuh gﬁ&bithﬂquieﬁeﬁhﬁﬂiﬂ‘bs;ﬁy RRQH el F 2R A4EE Frithi RrBBD U RAus-

s or tunor ce sate, washed, and then exposed
Porta tbalg BMBOY, 18g4RAssS (EEFR, BlapgedsBal., BioadVerg Akdt fms. US4,

o 1oh g 0 AR S B eSS o St
antibd B8E I ahMECHBRIMER, ﬂhﬁ&@d}ﬁ&i}%ﬁaﬁhﬁt\ﬁﬂﬂgﬁbmfaﬁﬁbédy is
certaln enbodi nents, EG-R or rbB3 anti body is

followethybin assaxdfor GTFRerdogtoriytdstnsdsinass agigaty. fla this pgsay, the

o P bR RO T S PR R mimics
the inWitdsited Ttk By K § RGP bf BIVB2IAEGBR. Phosphorylation of the

peptide indicates co-immunoprecipitation and thus heterodimerization of EGFR with

ErbB2. Receptor tyrosine kinase activity assays are well known in the art and include

assays that detect phosphorylation of target substrates, for example, by phosphotyrosine
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20 I munoprecipitation with EGFR, ErbB2, or ErbB3
anti body may be followed by a functional assay for
whetgoadpners, as an alternative or suppl enent PCDUS2003/021590

blottJn In _one nbod nment,

antibp A AP VAP L B Gl SRR PHBYGYS sichots b AT
pathwgy. assay for receptor tyrosine kinase activity in the

i mmunopr eci pi tant. Because ErbB3 does not have
Varigtieng pp ﬁ?tecablOYTS mﬁthwds kivhasseyswouldibeyeadilyepparestemdeoaine to one

activity in the 25 i mmunopreci pi tant

Oforal%aﬁ%’cskﬂgglk[b Er bB3 is nost |ikely associated with

Er@leanlc@oa@v cRRéliakiak ndy al oEt%BQ dt

(1997); Mapper et al. & PryocS e OC&gléggzmﬁ%gﬁmdlmers on

the sggacg o) QVWG’QW 19ogyr etmbi glacé&mli @/&ﬂé’ -So i xampies dfichemical
Er.bB t i bodi I th

cross JHRILINE Mol e Bt B ant 1 body 1 s

3,3 dftmbbmmqahbyu@mlmmyprﬁpionﬁ@fmsSPF PinQne b8 inite1 Kéeﬁaeiﬁacts

activity. In this assay, the 1’mmunopr eci pi t ant
from ghrpisailbeross-ipkaddumenealisvee mﬂyzad by@l?pféBAGTeamlubﬁnWﬁﬂ)R)tted

t h . at

with deiBpafty B BrR o By oAb Geiirt BN RaRE Bambie molecular
Welght mabst Hkely regaedcABEEPR FbBL bAEHBR-BABI NS odimers, as ErbB2 is
h ter %gl merization of EGFR with ErbB2. Recept Or
t eprf"%”i?g @rWﬁlﬁg@t‘é’@tﬂaﬁﬂﬁfyfoéEﬁﬁﬁsanérFerbﬁél Thisrresuit may bée

f‘ﬁﬁéd ct osphoryl ati on of
AT get tra res, &}ﬂfll‘;‘g@% tﬂﬁgﬁ? Bhot yr osi ne WO

2004/ 008099 PCT/ USZOOS/ 021590 antl body and

FREEand Findrescente-BagethMetlsodynal transducti on pat hways,

h as the MAPK at hwa Variations on the above
ni? YPOHE T d e%?%‘%%%?sépl\ﬁkﬁﬂ ‘63415@1’ (81 pay plsa be aseddn detect EGFR-
ErbBZ Mﬂbm-El%B@rh%ter&{mféfsd'M’F d&kl {)rdtéln E:Eﬁ'oﬁ’flaﬂ n?tl changes and

Chemi cal or WV cross-linking nay al so
Protelnaw@ﬁ@nnteyaqtlonsunhetr@ amblnnrmtrs based oh hlas ﬁaﬂsf@@f eﬂérgir fohg

Hunt er et  al
donor ok ot 815 ap iR orsatsEe 9 viRee? Stuetuliel, 7:730-34 (2000)
E ittafiéfodiaké
PSS Lo RO T i o
accepqoh flgerephersodn atypical FRIBT experiments twd pmtﬂmsfmfnm@l’rbs/ on a single

proten‘f Ell%slg%({ﬁ(fl%ﬁﬁi éﬁ tvg‘ﬁ{oHesgm Irpgqu? Zbﬁé %gﬁﬂt}gé%n&np?obe
is excﬁfdlﬁ& highes @ﬁ@rgﬁ Btafé E}dmbﬁléﬁ't 183ht bhe sﬁ&ﬁféaﬂ{é (%}:ﬁ%thb E’Ew donor

nmol ecul ar wei ght nost |ikely represents
probe thep pranspieis prergy toothasecond auolsy, BiBoaccsptot prebe redudtineeid a
t: i Rattner for EGFR and FErbB3. This
redu"tn’% ‘ﬁ E‘}%d‘ll&%g S%B%:egg r%tﬁ“sbﬁy and AU prease 1 REﬁﬁﬁ‘E?BF%tSt i ng

ﬂuorewend’e &mbﬁan amé hﬁ@ﬁilre $he dxidal ofBEbrEY HAESCHR ‘Ei@ntﬁé'sS ftbnsity in a

: 1%{# 5 Fl uorescence resonance energy transfer
samplg W%P&@%@ca@ewmbemp@mpa@@mh ifsrib®Bsityr in a sample

labeleﬁ%ﬁﬁ%oﬁ{)%b@ﬁﬁlgh %ﬂ%@g{“ﬁ’ﬁ &gﬁ log tll’é %%‘ft%ﬁ%?(%ﬁé@?eg in

conf or mati ona
donor/perepionend astsplon onlfywampied. iSnitabilé pRLESSE Un6Wn iM e art and
nsfer of energy froma donor quorophore to an

r
md“d%téa BBl h ﬁlllf‘ol?f‘émewl dyes sulpas. flugresgein., an@u*lmdamlne
organig 1§A0sih ok Bt Mgy

S Z donor f %’ %S’@g Aid ?@@ﬁ@l%‘%@%fﬁs %ﬁBxﬁ‘Wﬁ g“’ds and
instrunp¢pgation for detecting and measuring energy transfer are also known in the art,
Selvin, supra.

FRET-based techniques suitable for detecting and measuring protein-protein

interactions in individual cells are also known in the art. For example, donor
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20 acceptor fluorophore. In a typical FRET experinent,
two proteins or two sites on a single protein are
wo adweloesiowni t h di fferent fluorescent probes. OnECDUS1008021590
h ta?o es, .the donor 8robe, Is excited to a higher
photobicarhipe fugescange TosRiaNsH engrgy kransier @DERET) myigrgscopy and
fluorddBR i ] It :
B S I I RRR0oBY PREADIER B BRI et fe R on
of celhsurfasd uereptons. | Selvinesupon dddslld Blovis deQelf Bidl epsi §43-581d

e e e .
detect 33 HOREYE the FoHRASH bYEGRRAE LRI llﬁlg]%?—??tgﬁy h%%}olairﬂcgl@%:?

and acceptor probes is conpared w ntensi
described sriNhey etl ahb€)iothenivt 32:120d31 (HOOBE Tirdsy techigiesakbisyre the

reduof G % Ginos G826 ce JAGHF RitipeniresSReSTer anapamEw
embodififend fat i BytomR e irstértyp € KRB 8 E @glg‘) RRLHRAAL to

. dyes, such as fl uorescei N and rhodani ne, organic
inves EGERGErbBS anf &ErbBamirb3 Hetewdimerivaliomtas alesalbed iiNagy et

[ yi S . t hods an Lastr tation for
al, Su_ eféxlé P%oﬁﬁgé@ eh%@;@??’ﬁﬂ%%é?ég"@r(g@er are al so known
| RREMEs pfdferabi$als¥d th cobjiiticBon Witk btRaS@dminAsioMlstt8emical
.suitable for detecti n%gand nmeasuring proteln-protein
labelingteghnigigso denmorthyidheihada 2480196 (20@l)alFop exanmple, antibodies

. E 2004/ 00809 . .
conin Bk 3 RS 308 S0 9SS i
protemne slf tinreteaergyithinanekedity RBERd thEd, HeOhRR e W es act as
| uorescence lifetine inmaging nmicroscopy (FLIM rmay be

f
donors andpeeepigsiiat FRER e Faergyriransler isretastedde] siandgrd means. Energy
; i ., . JOVI J Cel |
50PN Sk 16 s PN Bl s s
as confealiméntosopy ot ideefi¢it dluotdscense aiedsdopR co@bled idla Shdrpke-
1to 5. dz{jg@ and nmeasure the formation of EGFR-ErbB2 or
coupled deise CRRE odi ners, as described in Nagy et
aty : =] 199 These 4 L.que
T e
ErbB3)| dofibedineand directly kbeled withrtaosti ferent fiuozoptiés, €dtledtmple as

descrifER R AR & HeoiPF) SO EEIh b ey cal piseiagagatactod with the
. A= ; . .
differebFiRy fah81BE amtivsh didst @?110%81@5% d’bﬁbﬁ[}aﬁ’l@aggégg@rgf&%fﬁx the

descri bed in Nagy et ., supra, roc

presengg of EGYRErbB2yor E4uB2338bBBh¢i200 iers.FREFmat vy afmstatbdy
. ed i.n juncti.on w st rd i ohi st ochem cal
snibolt§E by SR R s B, GRS ot o ne o egmtaty
labeled £8ddary bRboTRTRARervARE UBRHS 88d adcBRoHI AR drol 8x %le,
es r

sujtable fluorescent dyes can be used as pro
Brockhodhet| 3lngpnroEnerey diansfer is getotied aad thefpresencqofitotsrodinmrsis

| 14N j hi f h the fl d
sl DU ol AREL I BSl  “nergy '

tIhaitsed embogintteit CEbLBkebpiii1RRAAa BalBa BfocifidRF BER2 and either
transfer may be detected by flow cytonetric neans or

HERI By HERdiaraflueresseatl dabpled\pad aned fos GRET stglieonf ocal

T &f : - resgence m crosc }

Th SHASARP Y BbaMAS it Pheldot B ERESHT Bk sEpsnle AP Rterogigmers
on the suréace wif adnoreells if dehftdms@ates BY to-IdbARIHHOASL BEb BB ith either
anﬁl %%dl es and either EGFR or
EGFR or ErbB3 using standard direct or indirect immunofluorescence techniques and
confocal laser scanning microscopy. Altematively, laser scanning imaging (LSI) is used

to detect antibody binding and co-localization of ErbB2 with either EGFR or ErbB3 in a



10

15

20

25

30

20 ErbB3 anti bodies are directly | abeled with two
different fluorophores, for exanple as described in
wogy/oeto9al , supra. Tunor cells or tunor cell PYFHSBE3/021590

ST T i T —

Acad Bcit U84, $6:€BENCE7 AO9SFR- Er bB2 or Er bB2- Er bB3
het erodi mers. Alternatively, unlabeled antibodies

agdi fathermnypdinends, dhe presenECPREGFREEHBR andér bl -ErisBa)
i j ff tial . | abel ed secondary anti bodi es
heter: %krésjfgrd\?gehgl%eg%k 6érfesn%1§¥inag g%tglag&v%é@éqs D Hbqp@,n the
proxiBiincddibé hetedodither, cofiphiénts. EAGT B2 taﬁﬁflﬁié/% c&ﬁugﬁ&?ﬂtﬁ t@ﬁe
e

and the presence of heterodiners is determhned I
enzymg gadl an BT Ul Be guiikoditis epujugaipd withmisegond anzpinhe A\ first

[ . torn.ligands that are specific
s FHOREAEASE PR L SSRRLAD MBS DBl SrSBAShb e o
secorldadneled. @hid lesgido b osactibiEWithtandihesmoRLulbo $idduke QLBREabIe
enbgdl ments of the present invention, the presence of
compRuReSBeft #ed dve. chhemeseaee ehanether chemigal byedlisslova the second
. ' on.of ErbB2 wit i the
subsRTRO%4 BB 5] Q58I £, Bl P RS e B 188 sccond
enzymesyand fhius dresisoemtibodies; rd BUicsepickim@9N 19§ BhrticARE Embodiment
croscopy. Alternatively, [aser scanning

tumof Gllg ok gelt [Vstps e codiaated pithyam RbB2 Artibabratis eciingatedith
1253/l i ' i ECGER.Qr...Er bB3 i,
BlucoSOeli08S e A E 2R br B b By b SoninihCy MinaR rpdith

peroxidseratilucesecis addedtorthe reaviidi, ajohgtweth Bdyed@sairbdieshchas DAB,
i .. USA, 96:;11122-27

uck al, Proc,., Natl, Acad. Sci.
and C%i]%%“g)ef he Rresenes REheteradimaarsisidetermined byithe dewsionsrent of color
upon EienfhdfobBA@Nd/ or ErbB2- ErbB3 heterodiners is

determ ned by identifying enzymatic activity that is

dependent upon the 5 proxinmity of the heterodi ner
eTagbApwySystem A ErbB2 antibody is conjugated with one

i YR B8 Ry Bt i pfiok Bl o P Ehe HRsspovem

(AclagrRiprBeidnSes; NetR A0 VidWeC A R 86 HERALRL HUSETpRe, WORRY02 and in
substrate for the second enzyne. This Iegds to a

U.S. hageaaé tipsHeation209hOPARI0ShpitdishedDecsnpren 61209 1a bokbtod shidil are

.. Th resen anat her ) "

e SRRy S R T 36558, 218 e e

compri®a atdetotabid epérie rssie@slicRRE ¥ TRoteScddt SMRB! GOmUPhRS Somprise
and .second enzynes, and thus the two

e fi _
a “mOEHEY H{?@}Sﬁiﬁi " vehigh consistseseenbially phe mpiety hading amhiqual ar
o R TR TSR k3Rl e el

cTag"Ylftomos eompledasiatune dndop dEfibddletroph&rBtid camtifiidyuchhat
TS %OG at ed@tg horse radi sh peroxidase. G ucose
capiliary eleg 1% ()r dhiePrEien ot agiy ponfaing the eqporteomoiety
; . of .
and, oﬁtﬂ&rﬁl@?th@'ﬁ%bll &AL ﬁhﬁe%gtg a}'ﬁgt t%{g@/é’ﬁ%@ﬁ}gﬁ]@mgy YA or

eterodi ners | det er m ned

cleavabjedinkénggmiptp produddsBfirseHiadimllcdspayndSy st eThe first target binding
jmers nmay be det ecé ed usi ng nethods based on

., Het d
moiety HReCiCFAIDieREUA LRATGHAT fciigeh Seiftssmskeieacid or protein,
The ﬁr‘ggtgg%e@ gglg}f%gﬁfﬂoie% noPRmHES i dR&ehy, G4 na¥ %@R&Fexa}(&e, a

polynucleotide or a polypeptide. Preferably, the first target binding moiety is an antibody

or antibody fragment. Alternatively, the first target binding moiety may be an ErbB

receptor ligand or binding-competent fragment thereof,
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20 U. S. Patent Application 2001/0049105, published
Decenber 6, 2001, both of which are expressly
w0 nensorat ed by reference in their entirety. PEI/US2003/021590

eTagIM. or "el ecfrophoretic tag," .. conprises a
déhelitlBe @TQWF{CE%?W@%GS 3 afeﬁva&éé B GHER Bt onzyme
substr\%t’%:oé‘lpan | he R4l %Iﬁﬂhﬁﬂﬁ@f 'Fé Bleaitd JFBBY ddfinkd BBEHifibRY ' When the
ich consists essentially of a nmol ety having a uni que
first taepet bindiphmoety binds b its tayget, Thedeaving aganets intrbdwed end/or

. separation and detection of the 25 eTagTM fr
aCtl"aE?én%ﬂdetg%e e80T leatieh T de erea P phgia gidhe STag
inARdhd | by tndliiYief! Pids! HRPPERRAtSo:Clilee”
comt et B R B Ree
eTagTMunditates thedindipg obtha kdrget bitngnmloidty toyitsterfiet.i er i s

c PG oo FoceRr R Rog g PRB R o acat gt o sccond

target ‘B‘H{Hﬂ%‘xﬁgie‘cf hat St Ticall pF@6EniPisiHeBEhd 1ARleR! Yhe second target

specitically recogni zes a particular first target,
bindingumbietysis alsowot Bindted & ahyowayp st eanbe, Jor eramplé, as antibodyar

.. i ndin iety.is not limted in. any wa nd be
antibody HagRdph e Ao Es P Bb PR R e Ry The
cleavinh 85&# #duieh thdt g Will silly tREEShe Bhkidp ReouFth She/ fifsBbiabing

anti body or antibody fragnent. ternatively, the

compéundsf theaffrgtehinding ¢pmpounst andythegspord bigdinggompopnd ajstip close
.li.gand or bindi ng-conpetent fragnment thereof. WO

Pmm%gm 008099 PCT/ US2003/ 021590 The |i nking group
PLeieEabbHnRan®r ths pfesént Gheatie adirsihigding conpbuRbcoatprises an
enzyme substrate, or _any chem cal bond that nm

1ZyITE ! : y_be
eTag"¥ i ahich amensibodifq RbBssrws o3 Bisdirshipest bindingmgiely. A second
o ¢ bindi ! . . i _
PO U 509 B Do e
capabld o didanlcigtiie inking graupcdfehe eThg™ hBreferablyabé clgatihgagent must

portion of the eTagTM 5 contai ning the repoyter noiet
be actyyatedripiordqr ity beablef eleaverths 4nking grqiipe st cgls of wtoggoll

L ndi G bindi £t L
tysatef LREIML RN B2 TE™ SR o g A oo Reed BGFR
or ErtB3ngmibody,oiniph bies td BEFRI ce &rbB3)om ferdellantface. déwwmdd binding

target bindjng noiety that specificall cogni zes a
compagidh aralERDlst ot UL iSRS Rgeentds A s b ety 1

1 L ' 1 1€1 th
TSR L O A A S B B e Gl
lirﬂdn_%%mmh z}nd telegserttic GT?gm i1y ’;]Imtmnwat'nét{ﬁof !tliu?dm}/lilﬁg aggntiotthe
. .. The cleavi ent_is, s | only.cl.eave
lnkingigEouT PG 8 BOE L RETTFRE D PHOmAGOd KBB e such as
capﬂlyg,%lgcinggho@gigdi ng conmpound and the second binding

compound are in close proximty. In an enbodi nent of

t fieopy embodimienty dhret dlenvingagentris an bitintitable chsmpoal species that acts

C ri ses a 15 eTagIM., n.which, an antibo to_ ErbB
on tn e S50 Ror PrGIEs Hetvall et g DR btk LEulRae me
sampRithdimg conmpound conprises an antibody to EGFR or
ErbB3 joined to a cleaving agent capable of cleavi ani{
iq EGEFR or

t tie ahgthed empagioens, e T ag™aT agrsiucied asiag glaptipody to

| eavi agent. . t.jvat ' der t
eeon hEBE 08 AR5t o5, B0 5y bR B Mk
from by &@ibedyas BrsBmt acted with the eTagTM which binds to
ErbB2, and with the nodi fi ed EGFR 20 or ErbB3

anti body, which binds to EGFR or ErbB3 on the cell
Detecgigniof PhosphayylationpfdenblReceptor

The presence of the phosphorylation of ErbB receptor may be used to demonstrate
HER?2 activation.
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conpound is preferable renoved, and the cl eavi ng agent
is activated, if necessary. |If EG-R-ErbB2 or
weeBaedardHB3 het erodi ners are present, the cl ep@I/N§R003/021590
agent wi ll_cleave the Iinkingﬂgrou and relg se the
C,

Mnehediment; posphaylatipr ot BIOR KECIIPRIS T Adent to
hnmu:&)d&?g:%i&ﬂnféb% 89& OHRord EHB @J%?%M Shel ﬁ§ g@%@ﬁ@)%c}eﬁﬁn and

nown 1 n the suc capill ary
Westegl slot amehyaiy. direxampleppesitivitydeidetermined hy the prasenpgobgent

e LS, OBk SRSl st b,
phosp@%IaY&f st r‘é&ﬁ@@%@qg thditmeRPRcihitated BibRirecdplorfd) ORE!

odi meént, the gfMis constructed using an
phosphotyidsingdyantibo&i&FRe comnBfciglihBRilale tiom Panéera (Madison, W), 2

I T R AT TR

Biotecgﬂglggg of WA, N?).Ezw@%tﬁﬁg%maénﬂh&i By 22885 cebf te®and.

orylation of "ErbB recCeptor may be used to,
dEnanusher mbodinkRe, rhosphoaylatbon ofilipbBR (HERE ogptor is assessed by

. PCT/ US20Q3/ 021590 . I n. one_ egbodi | , osphor vIatd o

immugghl PR SEE DR & PLoRLEaRehe gy-T i mRPaay SRt £ fhor

et a1.,Q@Ii@romv.?%m%quo»such as ErbB2 (HER2)
receptor, an stern bl ot anal ysis. For exanp

| e,
Other prethiads\ior detéating phesphioridationoftHibB peaspioney insfudg, but are not

... phospho- d,on the ] : : i
i RN T DDA PRGE As45! S fhosgon4237s 6005 145
and 68D IN0 MMk ROtréME®S (ddthpaesg sideoBphdsphéryRted and non-

i mmunopr eci pitated ErbB receptor(s)..

Ant i - .
phosphéry: R33iand cdng PIosEmiss asie Ve r?ﬁ_@rf_({ﬁ%l? pytibedyi(p-gprEng
e TS ERF SRR ool B e G, Pesito of
the e’lﬁé%*g%sl \xéﬂ@%&@tﬂ%d Rereingedirol ogy (Lake Placid, NY).

ty I's determ ned by the absence of the band.
I n anot her enbodi nent, phosphorylation of ErbB2 (HER2)
Productivapifekntitwdidessessed by 10 i munohi st ochem stry using

a .phospho-speci fic, anti - HE ntibo cl P :

TAGeRep Gy S o (e feo MRl GGl of e
theraged@O2d dia AREE aMESJIRSTsE PR Her@ahdengitiptieppdienyinatition.

of ErbB réceptor(s) include, but are not Ilimted tg,
WhildchRAeeription {s gegeralis diactedissthe profgetiareaf anti- i B2gwgbodies, one

5,914, 237: 6, 025 145 8 4) . . HAS .
orskil gt aitoa e g Rhede B SolEmyPS: apitarratie
ErbB #eeplogsphoryl ated HER2), and e-tag proximty assay

wi th anti-HER2 antibody (e.g., usin t.he eTagTM assaiy

kiThe Z7biB? i genitp beriaed fF Brogpeme; fBEROYIRBAY BP.r¢- 8/ dpluble
o b R B RSP B 0 SR e g
epitope0! | OWRAlRSndtiveBix edtBleapiessing BriBashdineell suefape (ecgi CNIEDAT3

of the 20 therapeutjc and di agnosti c  anti podi %s 1gsed
cells ransfrere daAveexiress B2 d@rriiomy el iafmsuch as SK-BR-3 cells,

see Stancovski et al., PNAS (USA4), 88:8691-8695 (1991)) can be used to generate
antibodies. Other forms of ErbB2 useful for generating antibodies will be apparent to
those skilled in the art.

Polyclonal antibodies
Polyclonal antibodies are preferably raised in animals by multiple subcutaneous
(sc) or intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be

useful to conjugate the relevant antigen to a protein that is immunogenic in the species to
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Wil e the description is generally directed to the
production of anti-ErbB2 antibodies, one of skill in
w0 bsaegovcan readi |y adapt the disclosure to ppOOUSE03/021590

. antj bodi es, agaj nst any of the ErbB receptars, Th )
be impmpRiEed. 4§ K oledmest Hemacyg, 57 V1B Boving hveRgiotudin, or
. . I : ; X | ar
soybe%%?_frgﬁpsﬁm g?‘nl%}cg élgmg% BiRInGtiona? of @rVafbinkRBerf ok éféﬁhﬁlb‘,h

r a portion th.ereof, containing the
maleimiékibeecbyl sydfdsopaniniie esterdtonjegafiondatolgh eysieiegisidges), N-

Er bB2. at. t hei 1, f L. NLH3T3 . cells.
hydroRysiranaRde A Tr e e risnes b fadiog ot silchnic Rihudiag socn,
orRlNL@%W%he?éR%hﬁd@R-éeaﬁfér&tauc?fgroﬁbancovski et al.,

PNAS (USA), 88:8691-8695 (1991)) can be used to
gdmémals ere iamninpzeil aginsChis @ntigay, rBmyhogenpsBIonaates) orf or

: ting. antibodi il b t 10.30.t .
cerivaF iy bEgPr ooy 00 Mg 5 eG4 RO gt BuoiBls GFghiyps o
mice, %Péa%iﬁ Swit ©voluBics bPleYnd 3lco 8P lctdadiivan hisd ihrecting the

‘muftiple subcutaneous (sc) or intraperitoneal (i pcf )
solutigminsetémralyst nuitiple sitesy Ane maenth daer the animelssarp boested with 1/5

be . f ul ' - ) | j
o 1 B LR P R
subcuZ2B0disA0206n RGRIIPRAN3E 022000 14 daystamniteenimals gre,bled and

keyhol e 1i r¥pet henocyani n, serum al bum n, bovi ne
the serumy isagbaisd|fphantippdy §é’9~béﬂhﬂfﬂﬁ gisdionsted Hp) the fitey plaiRgus
bi f upct i onal. [ i Z] a anpl .
e R Bt MR SE s e AR oo
a différbitQuelinca i@l thvugk a idiffest crdvs-Hnkiigreygent cConjogales also can be
(thr ough I %/si ne_residues), gl utaral dehyde, succinic
made ghFppemMpHEAn ure a5 fpteiNsionnRA lspragesegaling agsuis sych as

stum SR LR8Pl X S OURSn A VBl Sr8g e | muni zed agal nst
Re ant gen, i mrunogeni c conj Ugates, or derivatives
by conbining, e.g., 100 g or 5g of the protein or
Monoelonplgatbedicsor rabbits or mce, respectively) with 3
vol umes of Freynd's | et e adj uvant apd,inj i n
¢ RuSmo gl msiporiee xdurid ome Bedprpy B iRt o
homo g%l%oﬁs %{ﬁﬁﬁ)ﬁiéspz‘?e.ﬂﬁé {RIE RN SnfRSds@dnWristhg dhSpdifildtdn are

the original amount of peptide or conjugate in
identifal enogpt Sorqmspbstratimal] yentringmutatipes thaieayise prepent i winor

t | tipl ' .S Jo. 14 d | at i nal
amouise Thj e gt SmoBraliey shaicaiey B onpfefk of BB A9 HbBish not
being AhiXRIre ofHRcRAOMIBHdANt i | the titer plateaus.

Preferably, the animal is boosted with the conjbgiggéle

ofFot pranyelexthe mongelanal jpuiibaskiesj mgabethadousiag thety amethod

s PFhSB CRLR ALOUBE, 50151 G595, o0 bHRE omionn

DNA hesksti(Tas1 tPatslk Noc#/8161567)as protein fusions. Al so,
aggregati ng agents such as alumare suitably used to

e bridemp mratied, faupeneeothymppeersista hoshenipaliseeh as a
Monocl onal anti bodj.e I ' 0 '

nas2 € i Peed B B B a DS AL RSB RO Bl orar
capabld6ff prodintithg aitfbobied ites weld sl fidally birddeto plepptotdin aseddore

) 20 identical except for possible naturally _ occurring
immupizatien.ons t Helferpaiiyelye hprhosKes may hedgpunized in vitro.

Lymphocytes then are fused with myeloma cells using a suitable fusing agent, such as

polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies:
Principles and Practice, pp. 59-103 (Academic Press, 1986)).
The hybridoma cells thus prepared are seeded and grown in a suitable culture

medium that preferably contains one or more substances that inhibit the growth or survival
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anounts. Thus, the nodifier "nonoclonal"” indicates the
character of the antibody as not being a m xture of
waele@enetoed ant i bodi es. For exanpl e, the nonocl oP&l/US2003/021590

of the yiihae, geselal BYGOBY. (Rt B SBATRIS 1 DERAP I hgomg gells lack
the enz%éﬁaég%ga?t{tmﬂg%ogﬁn@%p ok 71{0@?1‘%%5%% (HZPRONG FIBR T e

ent In the hybri doma net hod,
cultureanediumefonthedtyhedompyiypisailpwil nshrdedipereanthise @mirpepteyin, and

RSB B st S AP B RS EIAEL i

cells, Producing antibodies that will speci f| cally bind to
the protein used for immunization. Alternatively

| Brefehed yt yedomagellsard thosmihatlise nffmmﬂm, suygomytﬁ’phé%gh—byel

h f
oSS A LR SRS 00 AN,
medlml?lyﬁfsl'l dOTBAE ?Ae‘dufn@oﬁhﬁﬁg théRBQsbRRel nﬁlaldnlitoébllaﬁles are murine

Principles and Practice, pp. 59-103 (Academ c Press,
myelorh88ik3, sudthas thgsmdemndafrem | s t MEPGrépad MP el & maguisej nors

a3 B B e B AR B oS i U5, o

SP-2 o 'X#30A £8-65® cllsawhilabde ﬁsmrme WaderldGh zwcam&@muectmn
PCT/ US2003/ 021590 of the unfused, parental

Rockvills, Marylmod Usia rﬁsman myeloma a5dmaesaih W@IhSWEP%iP@a Felkkines

oo 5B RS PGSR BBy oor.

Immurdn elzw?m(notq 984); ?@?ﬁbﬂbh%etwl J }(vll?ﬁ_?_clbmie&rmbpdx Bmdlncmn
am nopterin an ym al ne
Technigupsanshdprligsrens #p- $1he3 w@%m@%%&%*e&mﬁ

T e
of morstionabahtibogiet ki&estedl eetiest tlmrmtlgadyl?mfanaiﬂy; thgbindirigsspecificity
are sensitive to, a Ao
of morasiane! HHoics PENRTLPORPTRBME el BT e
LRIy A0SR BGE L ARG o0 o

unmors 10 avall a
enzymleriizikied uhmuﬁadﬂsomestassdzyl,(ﬁId&ADe nter, San D ego,
f d SP-2 63- A 53 I I
e iagms SR o BE mope g n{ et lR: 7 &P i felgrmined
by the@%ﬁﬂ&{éx{l'aﬁfﬂgﬁﬁuivﬁﬂl@oﬂ@%l Mymﬂzmghommm@ (1983 e- human

hetero ma cel i nes’ al so have been described for

t Aﬁepln;dmdomamnearehdmfﬁem orastuas antihodiss @f the depisedor |

133:. 300 d
speci NN BI TRt PRy B SIIE I Dr s bR gilution
procecﬁn%g dn‘&%b@ﬁ By sﬂﬁdar@ h&ﬁodsg@bﬁﬁﬂg, IRkkebnal | AittibodideVPrinciples
Cul ture nmediumin which hybridoma cells

and ancte:egpxmvﬁ% 3 (A caderaip Ptess 01 986) o Rvdtebls wultuic mashin for g purpose

i bodi t he P
ot BESR PSS FeRAE O3 ool AR e G ARecos
may bR GRFWAE BIviDY adyitbHRmRdrel dnsnirfaldet er mi ned by
i mrunopreci pitation or by an in vitro binding assay

sThomasoelapl enihediesssersied om thy swhclonpy aresaifshly senkadd from
the cuitH}m ﬂé’f&%?&é%ﬁ@é ﬂﬁﬁ?&%e&ﬁkt?@nvenﬁonal antibody purification

procedures such as, for example, protein A-Sepharose, hydroxylapatite chromatography,

gel electrophoresis, dialysis, or affinity chromatography.

DNA encoding the monoclonal antibodies is readily isolated and sequenced using

conventional procedures (e.g., by using oligonucleotide probes that are capable of binding

specifically to genes encoding the heavy and light chains of murine antibodies). The
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The binding affinity of the nonocl onal antibody can,
for exanple, be determ ned by the Scatchard anal ysis
w@boovbeswen et al ., Anal. Biochem, 107 220 (19&01)/U52003/021590

After hybridoma cells areldetlf hat roguce.
hybridema icellsoicrss asfa RIAEIIES soyreeof %lﬁ € 188% dnt *‘&57" may

be plac1e %{1‘:5 reﬁ% %%Q (}/ﬁ %é/c'torg i&h %etgemﬁan?eecte?HHfH Hlﬂgéjelllg)éuch as E coli

procedadur es and grown oy st andard

cells, siRiaA@BS 6&BE¢Ch@@sd\Hmedeoﬁahry/§@HQ)®dlleS)r nirelancd gHlle ghat do not

d P t d P 6))., 4. .
R I TN N O EET T
the rec @%Fhospéyﬁ'w %ex@%ﬁi'c@e@%nr@é’dﬂi'ﬁhaﬂt%xﬁi@gdléﬂ fbactefig of

onma ce be grown I n VvIVvOo as asciltes
DNA éndoding theranaboamlmhllde Skbera aioalo Juon dpieine ibenewl., 5:256-262

(1993303 P IRy Ao S8 2R or Ser umby

CRVERKL AN iR anfbUSSEHEHRMtsSIAG D
IB% t?ﬂpé exar?pd?‘%ﬂtg@g%{%?gﬁ%&%g?ﬁar osrém hydr oxyl apat i tg

1solated Iﬂmmhbm(hmnage ligeties persrated hisinggheteckiliguey sieseribed in

affinity chro odi
MeCaeiy oy 86n6 BBaaP ALAT: Skt Sahu iRt B2
(1991)%5’1@‘1\@51%& enal JPIRL HINT ©22(581597 (PIO1yAedigibe the isolation of murine
I gonucl eot'| de probes that are capable of binding 35

and huspecinibedibs, yespectiyehe usisg pbayeriipratics. Habssaue@ubli gﬁmons

QT R T NG T

(Mark®EEf1 E BiF HedRblogH 1@f77®um (@D¥R)) Gaceell SabaibathtoriahinfEddn and
may be placed I'mto expression vectors, which are then

in viva reaoisbimetienas ms@tmsﬁor eRNSIYCERETErY dArge Phage librariss | s

(Wate%oumeglaﬁ clzcgs {i m é?f?}%%afﬁﬁs &E%L tgglﬁhéluce’s are

viable altbinB@¢ks 16 Hati@ional lﬁéhdéhinal antiboéy hymidvesd sclofiques for isolation
nonocl onal antibodies in 5 the reconbi nant host cells.
of mommwlenahentibodisses on recombi nant expression in bacteria

chn BNA R AR P a0 kgL B Sl enc

for huidkh hetyrdhain dnditighothaiiReststant dQfaih§ in {186 quB@B()mo]ogom

further enbodi nent, nonocl onal _ant.i bodj es  or t
muring pegyARAes wc%ﬁa@@t Np <P Lt s prooarissth 6L4)» S datt R sei

T e
all or fpdreekiaobodihg adaqu,end\da(bn B apn—fﬁﬁﬁluﬁﬁ@o&i’lﬁl lédﬂgapjldan d Marks

" SupthoeB RO ORI SRR BEQNEYed for e candfin
domaySFPEESSLY o 1 RASSRAL BE 9. i Subegtanne s
combl(lﬁM sitaofjan atibuay ta meamlmsembwh]@nmlﬁllbgdy £omprIsIEg\ Bt s

t al., Bi.o/Technolo 0: 779-.783 9 ||
antigeprsoRIIRG Frh T BECTEHY LT snrgtig piofct snfRnapripiite
site hW;@&E@&ﬁ% 4 Affeeansitigest i ng very | arge phage

res terhouse et al., Nue. Acids. Res.
21: 2265- 2266 (1993)). Thus, these techniques are
Humauiza@hetibddiesr nat i ves to trad| ti onal nonocl onal anti body

hybri d t echni t
a efﬂb i unﬁ%lém%aﬁgn F’lg%lahnaigtll dﬁe% %gv? be egwégcgirb%g )?x]éthe art.
byrsreraslyi ﬁ HimnBsizéantibody hgs Greir@nsre amino acid residues 1ntroduced

into it from a source which is non-human. These non-human amino acid residues are often

referred to as “import” residues, which are typically taken from an “import” variable

domain. Humanization can be essentially performed following the method of
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20 for human heavy chain and |ight chain constant
domai ns in place of the honol ogous nurine sequences
W@ hoFoodBed ent No. 4, 816,567; and Morrison, et BECT/PS2003/021590
. Proc. Natl Acad. Sci. USA, 81:6851 (1984)), or by
Winterpsh cony prressdiones 5t tlo Nawere 3ahintogd BoPBe); Beeshmgnn ot al.,
Natup£IYEISE : e §952
Sl e i 2R 2o TR ETE T [ Ohsf. oy
substitoting ypenagiableutgion pajugpesstocias carrespsudias sédticBébso?la human
t.bt%gszgons .aglt 2}'51“ﬂomai .ns_ of _%n antibody, or they are
antibadyh, Aeorgiaglys Fehy femgnized iantibadiss anechiherirantibadicg 84S, Patent
No. 496367 MheRid Qibef: | Sl B
O ) Al S B Ok P8 e B R (i R0} Bl s been
substitited bi e cogrespaing sigtignct dronan nemhumen spdviksane phetice,

b 355 GERE e bRl T B BOUN Lsonts enemseisbiepgion
residiéd ERA badskly Boe PRIRA AR D Qs T gg«g&yﬁ %blggg%s'rsri]tes in

the art.. Preferably, a humanize as o
rodenggitibodidsno acid residues introduced into it froma

7 Qe Raltl of By Dol Fisins Do el aphsgrbs rsciveq gymaling
the huthiriFedameibb¥ips BakehyiniRi@nt {redicd %&g«fﬁl@ﬁ& "A%é%fdiﬁg{oethe s0-

domai n. Humani zation can be essentially perforne
called‘Qepioli” meethork thessepvence of the va0iolle G08RH00f a rodent antibody is

Ry TS e S S5,
humaiiaéqietice WBith 32 o2t to(tAAGT e MYEERISHRA a@éeﬁ?éd- as tl%:fnfrﬂ%?’
bl e

239: 1534- 1536 (1988)),. b substituting hypervaria

framewogk iR Aerdhe h@mamﬁ@y auibedy (Bimsionh gl..sk quences 161:2296
. i : 1 | n H dll .

(1993 CRbia BL41. 2001 G X (a5 g GRS s apapgputar

framedvoBd fo gfei(Jerinbe Froinths ubsdeasitsisadueyic 6841 knliAdh AtiboRiea 6t a
. human vari afﬁ'% domai n has been substituted by the
particglar SUbSHIRALHEhE eihraNy ehains T he seoe- framasrork peayi besused for

j j zed: i ' e ically.h n
soerd R AR ILRET OIS AL, A ERl e SR

89:428%6l980k Prevtaletpds Liloimunsh s 1IFI820€$99B)ps ar e substi t ut ed
r odent

D B TSRO P el S Bhprichans
e
to a prafiedendthod, inmapized dititpdias atdyerepared bak lpestesdednalyisis'of the
N AT PR .
modelk bPfiRMarédkal k@ ﬁﬁmﬁiﬁ%@d‘séqﬁléﬂc%g’.l Thﬁ@-ﬁ?hg%&%ﬁyz?%gﬁﬁ%@rﬁﬁn

human sequence which is closest to
models greidognmendy epaibd]candtane famitianrto those skitteds the raetgiComuts)

T e e
confork@ioAA LsttubBBY Jof sAb@EdemdimRtd ﬁﬁm‘ﬁﬁ@@oﬁﬂﬁ?gegﬁ&i&ér Inspection

framework region derived fromthe consensus seque
of thessrdisplaystpgrraits anplysisoefi the likdly zole pétheiresidwes is thednetipnirfg of the

N ins. T . f b d..
candidal o BloglWSAK SERRNAS o i RVBiS L APRUBe eb edoedRE dhiity
of the edndidaf¥ emuiNaldbuliAtaBindS6 antiE&), In this way, FR residues can be

selected and combined from the recipient and import sequences so that the desired

antibody characteristic, such as increased affinity for the target antigen(s), is achieved. In
general, the hypervariable region residues are directly and most substantially involved in

influencing antigen binding,.



10

15

20

25

30

35

20 89:4285 (1992); Presta et al., J Imunol., 151:2623
(1993)). It is further inportant that anti bodies be
wheovanigoed with retention of high affinity forPCT/g2003/021590

Sl L R S S o
activagﬁlgpgﬁrfﬁﬂ)ﬁé% ﬁg&dér@ AecdrB el HEND 69/0DY5, 3vIRERE S rfdrated herein

Si's of par ent al sequences and vari ous
by reference pTheshunianizedi antitio iepoli rrrticwlari intgrestinerein dlopkrEGIAHEE-o

e SR SRR SO
mono?l}ﬁ?ﬁll a%g{)@dm 8r& HaBMrdgnftht RrdofOm@)/ ot il ds b B edsbftially as

nmputer “prograns are avai'lable which illustrate
effectively abimpiizeympnatersl entitedy@Cdi (opaErlp ragmeridhdreeHaihenal

structyres of sel ected candi date i nmunodal ohul i . .
humaniz %tﬁg)@gl_es ?lﬁl‘sﬁﬂ‘éla']ta;/ T e)éﬁmgqﬁecgglp&lisgmlﬁyuglaﬁlgl | elsr'émable region
residu@® Bl iopated inkd8 Runkd varfabletheVy ddiBaih @A a9 FuitiericbMprise a

functioning of the 30 candi date inmunogl obulin

framesogurngiom (FR) substituitonzah alppsition s¢leteds frampdhe groap consisting of

intlu he. abjlit 0 i ' '
oot 7 {11 g 57 g e i ol BB Breb I B AP
al., S&AbRes 88 PANEInE 6fRIMesb1bgioiMhfagest, 5¢ti Pd.dibliafitalthBervice,
sequences so that the desired _antibody

Natiop#idnstitetes pEHpalth, Bethiesdes MIA ¢} ¥4 3 e In rerqrphadjmen, the hymanized

. target antigen(s) ...l | V. | Q. ;
antib RPAP ?Sa%llg 5‘%831)5%051 3 A {(jal{si’\lmci(ﬁr eagldb £pe S ."?iﬁ%"y L apa B
S apé:@Riplay hymianived wethody of &ietestfersdm comprises tvarjahie heavy

bi ndi ng. WD 2004/ 008099 PCT/ US2003/. 90 mpl a

domammmlgl_@qntam deterpmpng Fsidyss e FVRYCHMS; 4o X bty D
q .

or S (§ERTH OAAT VA GGG SENRR A B ID MG B nd R L GPSEVEDY
(SEQUD Nef®] @nmalli bemprising anab ait inbdidiicatsonsfof freose IGRR. residues,

i nterest herein block EG,. TGF-a. and/ or. HRG di%e&l F
c.¢. Wes (KR RO DEHIOVASReBRUBHIF A O RRP YL TPy P Hrgnibody. For

r .

examp% {hggfléb{aﬁr}{j\?agfraﬁg?é nlgé?és{ @%g Yla%cﬂorﬁ,‘%lol?: d:nggo EBAAIBh or about

ere s Er essenti a _
five agfiheatitl vebsyitwetmnsin theabovnariabledicagn CDFospguencss. ( dichantibody

. Fab fragnent thereof). The. humani zed anti bodi
variapa gy eRSR Y SOt A IEHOHD A QETFTRL RO - e mos
prefeﬁél&’ﬁﬁlﬁéﬁi'k&péllﬁibﬁﬁﬁ tOBpris@ ThtembleHedV PasmAiadAniifb Scid sequence

uman vari abl e heavy domain and nmay further conprise a
in SEfY Bvdieb4 KFigegildd). (FR) substitution at a position

el prinenOar Gur R e i rils CopbaldRaty

ih P rdsuERASEHVSREVA (SEQUBTNESI 09 S RS UKE XX 3pivhere X1 is
deterlﬁl%{rh%glsogi cal Ic%?erest, (5th Ed. Puogl ic Health Service

prefetdbly Broall, Kags prafierablyof orBaandiX3 sareferagly T poS (3591 NOH 1);

gD 0P F3SE A ROPLAT Sk Fpochlh B SARI SEp Sipin
CDR f&diucAnine¥eprbedifg parapibi.eSuditiunedhedahtibsdiey grionally

herein conpri ses vari abl e heavy 15 donmi n

compriserpiisastrihmodificatiors ofi the ahyve LRy tpsidues ProrDOYENR thenher e
X 1.5 prefer . Of o

modify BB R S Y B B B spciqp gt e
antibd SR8t DOnPrest oyl baval ftom aboplohs touboatsaven ac alsbut five amino

_nodi ficatjons of those CDR residues, e , \L\Q(gg,e t.he
acid spbgiitutiens Ddhe akaveaintiabip ightebRissiyruges m%h Ghiebodyrvagppty may
be prgfgarécpgy Qﬂ'ﬁﬁ@%aﬁ%, e.g., as described below. The most preferred
humanized antibody comprises the variable light domain amino acid sequence in SEQ ID

NO:3 (Figure 1A).
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exanpl e, the anti body variant of interest may have
from about one to about seven or about 20 five am no
W@200d/083005t i t utions in the above variabl e heavwﬂUR003/021590

eqguence ch ant i bod ar may b re
e e oion oS Bt Bby o PR i Hoing
ErberErf’(I b OP% ﬁ%ﬁfdra%ﬁvﬁm #AHBRELDAAY THE g?%h?:ﬁﬁlbtogma?f bea

eavy domain am no acid sequ
humaﬂl@xﬁbc(d?log arhanibB)zed Bhebddyyagi, ped canpmskmgj;hemaylable rhpghﬁ ad/or

heovy et et ST A T AT TREN 6] it o St} S
B). ?Qe dfﬁmtf’ﬁﬁﬁﬁé@?{%oﬁy 9fefépab1§%m@s t8 'E%EZ ?é%layto?(w% aEaf@ig)

I's preferab T Or
super@@tﬁﬂh\atfbﬂn@@wa:@ommj 5749(@ frcpm ahatmtwo@m ab@lttfhmg”eld to

ot 30 DS T SRR BB B R0

tradeAARE USRaANECD)FTIgANOdi T E&h@Ta‘%%fQ&néﬂl@h \EDRRRidues for
o aresl duesal ® ) vvhergot he 30 nodifticati ongﬁgssentl ally

substMlqantlaq:lnd@HZgﬂ[ﬁQ;\Ha34aﬁ‘3ﬁnH6‘§r 196, 98, erreandueationFgf two or more

tibod t
(e FoPistat” e Vo ARetre SabvaR refluspp el Gp e ane
CDR 2 dhe§ @l sltbiatibh Mtdudd LI €.50005% 186/ LA IL92) LN TLIGPR6, L97 or
sequences. Such anti body vari ants may be prepar ed by

combifatipnd efjtweer mae (g, teo k. thregsfoys ftveioban to abaytytenefdhese

resid ngft preferred humani zed anti body conprises the
Wariable Ii ght domain am no acid sequence in SEQID
35/ dNQu3 fdrfns @ kie Huianiid aaﬁﬁddm&@ﬁﬁtﬁﬁiﬁm}ﬂibbﬂﬁ 4290
The present application, al so_cont egpl ates affini

conteppilaieds o ox sKAIBBYG b8 hiptapives ppfibody 9B tiHpey mitHied a|nr1 oay be
an anfi‘i%dy‘é@é;%?xﬁ%&%lﬁgsan g)tg v%lﬁ&?@t gﬁﬂnalgecogﬁrgﬁam | gxt%ﬂ%qg)fnore

cytotdxi€ agenf(BEInGRaRA O gbﬂi@‘aﬁahﬂ 1Mﬁmlna&‘.ﬂrwgateg Mltemaﬂ\&ﬂy, tlttelamyamzed
sequences of SEQ I D Nos. g res cti aﬁé
antlbqﬂa/rqr@ﬁﬁmmammdgaamoéwﬁm eens}tactﬁﬁ@ % ﬁvﬁ\fw piaFidEC!
antlb&iy' body preferably binds to ErbB2 receptor with an
finity superior to that of nurine 2C4 or vari ant
574 (e.g., fromabout two or about four fold, to
Humcadooniatbod@® fol d or about 1000 fold |n'proved affinity,

(g BBy E T Btuir Ry IR RS eR 5 ke de Pl s
examéfgr it 1s915’&7§ bb§sﬁ§lé %mﬂﬁée%sé'@& arlil@Qls (5134 mlf?%i:thaﬂdﬁébapable

or conbi nations of two or nore g
upon lmmumzh‘u(em of prdugingiafill refextoire pf Bumamardibotiss s@he absence of
resi dues va |able

endogegpus TR T AT aoY 2RO pappie ks peg IGGTAES e

homo%?é”ous ld3tktioh 9B thelaBtibody h&@?@hﬁﬁf biRihg réfioh (Y )Qfen8 B ¢himeric
., two - to three, four, flve or up to about ten of
and gm@gm

e mlléfgit @ue@yesultsam. conwlqtovhibiten efradagenons aeigody

poc 5 P b B 5B B AP gy
line rﬁitﬁlhtrihkéf Wi kdstR Gn ﬁfétprb@&ﬁoﬁafhthﬁan anibabics hpdry antigen challenge.
ment, such as a Fab S optl

See, e Ahghe s SRl ronaNed AnhoSer G 9055 T RIS lakobarits et al,
Natu;ieh e_&}hﬁ 9 2% QI?@?} %raggén%{lac ?. nJYé"ag“% %’mr{%z& e5%§t( 59'9;‘35 Yand U.S.

umani z
Patent Nos. 5,591,669, 5,589,369 and 5,545,807.
Alternatively, phage display technology (McCafferty et al., Nature, 348:552-553
(1990)) can be used to produce human antibodies and antibody fragments in vitro, from

immunoglobulin variable (V) domain gene repertoires from unimmunized donors.
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anti body or affinity matured anti body nay be an intact
anti body, such as an intact Igd@ antibody. 20 Human
w@nioishoesives As an al ternative to humani zati on, PEMIDS2903/021590

e
major%pﬁl it C pe B\%l?d ger%e R 2 B BeterBhaddl sibhQd Wi Ngr fd, and

olre human anti bodies in fhe absence of
displagstisfencional antibody frapmknts op thedwefecoof the phagogantitle, Beeause

has been descri bed that the 2 | etion of
the FIRREHIGHR PISE CHEZUY ACHESTBrAT RO SOV L0 PheeSastorR
selecti%ﬁé H?s'éﬂ On R B85 i)fo?)%rtfé‘s' bile aftieRly fsdHebdlt inkelection of the
ete inhibition endogenous anti body

gene qmmding thicomtibTdnerfititing thast properiies. hvsyithe phage mimics some of

e e L], 9505 SRS DRSS bt
their rh‘\g’i@ﬂ' s@@tég[ge]bhﬁ&ﬁ{ KROBES. an®€RiswellgDavidak Qbﬁ)/énft f@izo;afn ,
Proc. Acad. Sci. USA, 90:2551 (1993); bowts

Structetal Biolpg B 3: 3t Tt le(199H2 Sprgabmgres gﬁyygensrse@g@rt cgigsed

for phﬁgesdméa%gg aézg@)m% agagatggeg 5£ ﬁ?ég %%% g@gg)]goﬁted L @RVERL array of

anti- oﬂiofdﬂé%hﬁ@dlys fronaten 0 2pday céabinaoiapibrialvedE Letdsydedted
Nat ure, 348:552-553 (1990)) can he used to

fromi]bn@ﬂlaw qumnmmmrmél@h Agepgiteing of Vogrpys froprRimPyIiZed human
donn o) R RPN gt o ugmi g

antlgeﬁgTdaH%QQﬂAt@@ ¢&0ftial Rfoliowngghd mchlhqsestmm;eqw Marks etal.,, J.
antib V_domai n genes_are cl oneg {1%8
Mol, Bbira 1568} @99 bs ORGRERDebal ENE A ﬁ_g@%% 3). See, also,
t such as ML3 or fd, and
US. I;cﬁtén% Qe%!i'ésg?f%%ﬁf? 5(-;))ﬁ':’t?‘@5‘;nt| body fragnents on the
S stcﬁ@ass@:ﬁ abbee, mhmgﬂ apiiddiesineay Bechaigmerdideby in vitro activated
nment ous particle n ggi a single-stranded DNA
Bcellé&ﬁ@ylbs ?%@tbﬁéégﬁégﬁ%‘gé 28t ections based on the
lllpﬁ‘ﬁ Q.{l]l?ilE BORGkiboMiss Ak db b@@ﬁ?@?aﬁh@orﬁﬁﬁ $97 {8sued

|on the gene enco e antib
June 3093 hmh@/@ B@/@ézmmﬂaérshexhkmuﬁwsl%?he phage m nics
some of the properties of the B-cell. Phage display
erformed in avariety of formats; for their
A’mb?%(ﬁ § , Johnson, Kevin S. and Chi swel |,

éseﬁhtve BeémidvRlopsd foittm@p&uﬁaion%f@h@@ody fragments.
3 564 571 (1993). Several sources of llg{gene segnment s
iz

c diradibonedkydthese ﬁwm@ﬁag'@rediegpcchyla roytaelylie digestion of intact

antlb%?si ({s%ex 5%3&6%&18 Eéggé'?g )Ilfl} J%zochegzz / %n)l %'ioﬁgp n,?/‘@ic&l%fet%ds,

24:1069Mi (M D! i BlehRarpét)al 08 cidhcgengo: QE(I%s» Hovasviet, liteese
spl eens of i mmuni zed mce. A repertoire_ of _V

fragnfemsm;.u gpm’ngmrqdmeﬁ diresily Wowermbisan hest ¢das Fricew gene?eaf&hf
t
antlb%(g'tlf ? ﬁcgaélnse)ls g%\te e%}@gf%gig’gs é I a Fs(éhgﬂ Fé&d%gve

Alterﬁaﬁﬁfelye ShbTLSH s sARARcabbd dhyctlyaedsendd fbm, E. Jaoh Bad IVhd:mlcally

| 222:581-597 , ffith |
couplodfo pmrTAgH V5 agmon{Careket o s eco B P 1K 902).

Accogc%)]l?é5 %ognl%ghe? n@éa&; (ag)g)%gfg eﬁfs}éﬂ%é S 1 RBPYiPect YRR

er at yin vitro activated
recombinant host cell culture. Other techniques for the production of antibody fragments

will be apparent to the skilled practitioner. In other embodiments, the antibody of choice
is a single chain Fv fragment (scFv). See WO 93/16185; U.S. Patent No. 5,571,894; and
U.S. Patent No. 5,587,458. The antibody fragment may also be a Dlinear antibody[], e.g.,
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B cells (see U S. Patents 5,567,610 and 5, 229, 275).
Human anti - ErbB2 anti bodi es are described in U S.
w@200e/0080DD. 5, 772,997 i ssued 20 June 30, 1998remTSANEB/021590

o deigi R0 100 SRl hu gl A0 g S R pERSQy AR oy

be mMdRPatefid Wbl@ﬁeoﬂ’ﬂi i body fragments. Traditionally,
these fragnents were derived via proteolytic digestion

of intact antibodies (see, e.g., Mxrinoto et al. |,
Bispegifierantipodies Bi ocheni cal and Bi ophysi cal Met hods, 25

2%@%@ ﬁ|c17 tx(b%g%glre %ﬁgoﬁrf V@?ag?dén p%gfﬂec fel fon% eagf"two

wever , ese now e pro

differ@ht’ @Gstbbss b‘j/xelhqﬂﬂsf’lhilspaﬂﬁc hﬁﬁmo@@ thay bih@ ko ex@dibfetent thifopes of
anti body fragnents can_be isol ated fromthe antibod

the ERiRqaotehy QFheé §uqun aptibediaymay suebine apEsp B bindgigsite with
b1nd1ﬁ€916(§'#g1t Eﬁi@m L] §§HB/&1‘ rﬁhge%ﬁ e a'il@gl S‘LS@ZE b%@ drm ay be

cou orm ragnent’s
combfredrvier areﬁmabvhwhlinmis'lfe (ahngigdmlg mdll@culﬁ&n 4 6elk0d RO Bl)dh as30l-
F(ab' )2 _fragnents can

Accor di ng cé]ieo anot her oach g
cell repepios BIOMCUE #ig e%Pwr OfrFéc?%‘f?BF%% 1 IggdF o) such as FoyRI
I
(CD6Q% liczlﬁg ;C? Zﬁﬁne&n ?gﬁﬁiﬂ@% 9% ad tgffgﬁ{s%t@gﬁlt H&eﬁsf ﬂlecgamsms
to theriElethxpmsang célh ot herBispdzifit almbbél,es tlag ah;othehxseld/toolbcahze
choice is l e cha ra t (scFv
cytolg§ ppiscio colE MR GRICEIVED, CHiEegauibodies Possets ampesbiiny

{ -
blndlf}?ﬁlg% %?ggvgl}gﬁ%él?d% th@%&{ 5%%:4 0080 é“’%(p(?ﬂns BntRntBrferon-o,

vincapFalaigatn s A0ceEs netharateteariritohdiive is0®peFPap@n) Bispecific
by cop b s 1M st B opgef o ot Sgtenls 108 Flab )2

bispedificlaR@tidss)Bi specific antibodies are antl bodi es that
have binding specificities for at |least two 5

WO /16668 dascrihgs e bppscifiErutibiraid3/ani-Epdtiill angibady ansbdiSe Patent No.

dto,t ff Er bB
5837 P8 et R Pt RE DA B L ERE Bl s bR st
ErbBDiFod bitebodlyti€ sivdvirlin WIOOR/0ZU631 (RS SPaté@NIESIR1 3877 0E3hes a
and/or ErbB4. Alternatively, an anti-FEr bB2 arm maybe

blSPe@ﬁﬁ‘Gmﬁ'@de/tahtl"&?D%MﬁhﬂﬁYch bi nds to a tr| ggeri ng
gtﬁ&{isefo? Hlaﬁmgeo%%%g%tc §cﬁesaa%e oxiyté Cep g?tg %egc;lﬁ?lbaé

ecu

pI'OdL(CECIY & ﬁlllsluﬁgh dispEeifiy BhtibddidsGbaked ofr€he/ddekpreSIERHf t@ud
RIII (CD 16) so as .to focus cellul ar defense

1mmqaiaﬁs hﬁlﬂrsh%avywamﬂeghﬁmpé&q@ e they t%PhamSBnaéfséeﬁfw@

spec1ﬁ&fe15n§t° '11@1%1 yala %%gggggséggﬁ%gi U J{ﬂ]{l %‘!ﬂgl 1

assorims eﬁlsnmun@ldﬂﬁlm Ha:am;damnh@t ohaing thesse ayniddnhas l(?ﬁndﬁdﬁas)
QtOXlC ag apori n, ant i |nt rtreron
Pmd“&P H@Q%&FIRHPB%“HG 0 |1Q ﬂrf?eAeré wgtlbpdw@?lﬁeﬁl?s@ QQW@Kgronly one has the

correét%%p@ﬁﬁt: I HEcLRORRS cgﬁ}f fﬂn% ¢ %Jg tﬁﬁ%éccg& WhichL 'ugﬂgiggi%ne by

be prepared as és or ant
afﬁmtyr czlgmmatbgra@hy gteps; (atnthe? cuhbapene,fand tlenpriotbod iyedds ar\mbw

Simi 3PS AT IORE 1P S RSP boy aeeuecker ptle AR
10:3655-3659 (1991).

According to a different approach, antibody variable domains with the desired
binding specificities (antibody-antigen combining sites) are fused to immunoglobulin
constant domain sequences. The fusion preferably is with an immunoglobulin heavy chain

constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is
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5,837,234 discloses a bispecific
anti-ErbB2/anti-Fc'yRl antibody. A bispecific anti-
wEemBaAdgeen anti body is shown in WO 98/ 02463 P /US2003/021590

Patent No. 5,821, 337 teaches g 28 ﬁla eC|

preferredito hawe s> fiesh bavarsanonsaelyreeigr (f i %?IDW&QP‘F@E necessary
e [

fortgtf R it PR of ¥ e o7 B upilnd MR encoding the
1mmun@@Iolbbﬁﬂ hesyy chabiefsidnoand, I'lf&iesmﬁk piresisgnanoghfbulindight chain, are

st panodh Q0011 ey ChaL L1 0L ChEL: B2 1 s
orgam%ylc gid%éj%\?ld%]fo? eat P 1?y in ?Jsﬁﬁg t@ﬁuﬁ&%@ﬁ&r{mns of the

andom assortnent of i munogl obulin
three poBeptidefilagrhghs incdnabiodsmenthehen hsrctquablnatras of the e pelypeptide

RN T RO T W
insert tBE %Qﬁﬁ% Eé(ﬁl m%&és%f Hdor Mefe é&’ gfﬁeoéhalﬂﬁn ©0¢ EQsikssion

rch 1s usually finity
vector @dimen bt @gireﬂshm oftaklesst tive ppbjphﬁ;demhlﬁm@ i oqiie! Takiod resulis in high

uct yields are |lo Sim| d
vields B Sbrosaar 055 BRHSYR SHITFHRY aunecker et al
EM%f réferred%ﬁlbggmg’e@ﬁ’@f #6PShptdadf Lthe bi F&ﬁﬁ@ buitfhodiesare composed

erent approach, antibody variable domains with the
ofa h}dbaéumadmoglqbdhn Qe@yp'e&lram with 2 &zst binsing spRFifigity Heppe arm, and a

ybrid @b i Bedy S 1 Phdi® g TTDORI G ekl fiRARE"

spemﬁ'cnwﬁwé St hrtn. MR RNAY f&ﬂﬂltﬂat(ﬂ(ﬁﬁ aﬁ;amheﬁm&uamcfammatm the
| east part of the hinge, CH2, and CH3 regions.

sepa:ratlsn wiihe desiraUsgesifecpmponnd Sropasgmiedipupoglabulig ¢ ve

h
comquzﬂgm& %szﬁ%glgeggxgcgr oy 3l h&%&%ﬁtﬂhgﬂ%@t 9%&1& gﬂ]ﬂly %grg ielglg E{‘ )
bispecifit Iﬁblebﬂéiﬁroﬁﬂ@ fof a thetle fnagioBBepardilshs Téul’s:ambrmhtlhdisclosed in
i n heavy chain, fusions, and desj red,

WO 94/&@69%3@:&@@%@% bt Sereraing hsveatie aniibadies 6 1o cgmple,
par ect 0 are co-transfected

Sures}*‘ﬁtg jg}e?lw ]ﬁzyﬁp 5£%1rh;0n 1grgn "This provides for

Accor@ingaé ahdtBer d@ipirdabh desmnaeki ms(ﬂ iSnBatehteNon f, TH, 163; dmanterfacts

of the three poly pti fragments in enbodi
betwegiha patp Abyitody aal @ﬁ)& engisered & Wémlizﬁgﬁ P@ﬁ%‘?Pﬁge of

hetero? ?’r?e(ils ththha?e CQIL LY %Ef’feéc&ﬁﬁﬁhﬂeceﬂ RE1tRRL Y 'ﬁkéﬂeﬁ&ﬂ&terface

owever, possi Insert the coding
comprises] uelreasz a p‘aﬂrofttthHB dalairt dsfraaeanpbbc}ap@mstad‘edmhann &n this

methofene e Ha L st Bt Rty Gueregar e b fihey
moleci!tf% a¥é fé 02.c@Wwit8iBet H8e EiBfidsQ@. g2 troshe BP tr@ﬁtbbhaﬁi)' @ompensatory

cance In~a preferred enbodi nent
“cav1tmp poﬁmleint;lcaﬂ besmukapsze fd the @mga sidelcledn(a) @e @mﬁﬁdsmdhe terface
rid chain wit.
of the §%/f@gﬂfapg 68‘318 lbg'rm lagge WBP a I& sm%cﬁlgg\ vgjcqns%apl%r
ones (B ga\éYan?rﬁaerhfe'oﬂﬁE) CIYas ProR et aidcRMiisth Tar iBciResiag the yield of
nd

Ing specificity) in the other arm |t was found
the hetenadimteh Dseramtly@mmwan‘@d snd-pradyets Sﬂdrcas hampdigershe 15

ra thedswed pecy f R
- ke b AR HRotitToBr PeSE R AR Chib R RTEAE ol For
examlE, SR YF e PAnt A dicF TR K BeRRIcbhjughte @B be baipled o avitliy, thiether
hal f of the bi speci fic nol ecule provides for a facile

to biotimy Sudh asibadies have, forsxemplspbesadronosed fosiargss BAmMppe system cells
to unwanted cells (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO

91/00360, WO 92/200373, and EP 03089). Heteroconjugate antibodies may be made

using any convenient cross-linking methods. Suitable cross-linking agents are well known
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WD 94/ 04690. For further details of generating
bi specific anti bodies see, for exanple, Suresh et
wa@beog/0088phods i n Enzynol ogy, 121:210 (1986). 2BCT/US2003/021590

) Accordi ng.to anot appr.oach riped i.n U S.. Patent
in therg, ang arg fisgloged B ReGhr Soct s BeRdikakng with g iugiber oF Gross-
linkinggéd'hg&[qlgs_nol ecul es can be engineered to maxim ze the

rcentage of heterodinmers which are recovered from
r Gechmtiquearfor gapketating bispeefic Thtibqiesfonm extibadydrdgamats have also

onprises | east _a part _of .t he .CH3.dojmi n _of an .
been daipRisdd hoRSTRTE: Honaeple hIPRIES ARioale chpde pEbareg sing
chemiBlidkag8 BRnfGh 6t A, §8erh2b i s (1@@5? h&ctind & ?fc%@&n@fwlfefb@n

first antibody 25 nolecul & are replaced with larger
intact sivdleodi¢sadire pratenlytically ylasedho genetateyploph fragments. These
Conpensatory. .“cavities: of.jidentical. or siml.ar size
fragmepl pfrcrefusedan Sheilr Rt if 5 CighioT EorapEXinEagRitagditin atséi to
stabilizB Rk €RhioX arld}ReRAE BRGNS diulc§61#hRi0RY The Fab’

replacing large ‘amno acid side chains with smaller
fragmenis gefieratgd arcaihan corveged tohhémitrohenzoai(19NB) dsrivatigesa One of

i.smfor ingcreasing.t i , pf ..t t erodi mer
the Fl g gyt S s ABEER RS b e Fo8 ol 1Y B R
mercapfoeiiyiRfielahg igmbicdaditem dquahoideatoaaHf tioutee: Fab’-TNB
. "heteroconjugate” antibodies. For exanple, one of the
derivagiveite Surethe bispesific palthadyc die bispeeifie antipadiesgupducgd can be used
avi di t he.. 0 _hi ot | anti bodi es have, for
as age&ﬁsa%ﬁﬂgs egegtel‘zé %?%8%@% 10?1 o@%‘?éﬁ%i nmune systemcells

t RebEwpnd@essdrk fsilithteSthtHteentecdicery 4f BB -S18 Gipgmenid fifoat E.
_treatnment of HV infectigon (WO 91/00360, WD
coli, which coshachemigelbreayplyd 49 formehispesHrraniigadiss. apalahyqit @k, /-

e T SR
antibo A2 HOKRAR:. AETh BEZ0Ba it 5A8 separattlfeearted fimndEacedi and
di sclosed in U.S. Patent No. 76,9

. 4,6 0, along .with
subjegtedrisetirasted ghamical poupking 4 ¥iRoHA ifefre &e%@%ﬁ%%ﬂewyor e
bispedlfi ﬁﬁt%d@&h@é %&gfédfwéé Bl b ggﬁi B%ellé Q%rézﬂﬁg&%gythe ErbB2

ggrrent ave So been scribed Int I'terature.
recepfod andraump] @ypmiah Fpeets,fas ovedlnasitbggtirdlse kytio attevifyrdipanmead cytotoxic

using 5 chem cal |jnkage. Brennan et al., Science,
mpm fgﬁlﬁ@tggﬁ“aé‘jgi“}sf W@log?*ﬁgg&edure wher ei n i nt act
g?;dg&?gte%ﬁm 0165 3F RlaRRLYhE R dhe Wi §RYIEE ahBbSB B dhts directly

fragments. These fragments are reduced in the
from peembimzet ofll citeralhaviialsb beemitsexibery Eyenampledbigpacific

. ar.senite to tahilize vicinal dithigls d event
amtibadigsdats PeatpaRo e onTBeRs AR RO AnY ey oot
148( 5:1?1_9@7[_‘? 553 (1980F I BhEudhEzibPEHepAidSEdre thed Fos and Jun Eroteins were
hi oni t robenzoate (TNB) derivatives. One of 10 the

linked-4d theTiab’ gertions of tresdiffsrenhantibodies hy getetisios. {lihe antibody

omopfigs S arded A UG brde refiotingie SRRO B Yt Sfzea o
form FRBNtIBOB, helgrbtiiadrs. VEhik thekiidbah Atsolespitieed fo? tieprobadivn of
The bi specific anti bodi es produced can be us

antibedydhwmeodimers; fihes'diabedy \iectnetngyideper et b P&lli%%z yhgl: Proc.
an, EGR ey SRS 834 A AR P Sk QAL

nts
makix%}ﬁ@@&@ﬂid mtivodp fiagmests.f Thertrbgmpes comprisey hdaogHchain variable
Shal aby et al., J. Exp. Med., 175 217- 222@((1992) )
domagie A eraneeted e gdighi-ehsin wariakle damain Ry khpy 3 dgker which is too

short ?& R bgihﬁg between the two domains on the same chain. Accordingly, the VH
and VL domains of one fragment are forced to pair with the complementary VL and VH
domains of another fragment, thereby forming two antigen-binding sites. Another strategy
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anti body F(ab')2 nol ecul e. Each Fab' fragnment was
separately secreted fromE. coli and subjected to
wa@lRe0e008900 chemical coupling in vitro to form tPer/US2003/021590

bi specifigc antib The _bispecific antibody thus
for %P&gﬂs%&%ﬁ%?@lt@o&bﬁwwtﬁ By Q@I Usg of %1@81@7@5\@@51%‘{ @GV digers has
also lEéeB'% oafbd! %%F@rﬁﬁer%@QL ':PO{ bﬁu%@5§6§ﬁl9|t9§2( as well as
trigder the lytrc activi St narran cy
| yAphilorltsesitagmiatian hmaaielhmm&é contemplated g xample,
i 0 aechn ues for ki n nd i sol ating bispecific
ispefiiq Sy S Sk BnbePER e Cul 5t - difre@ebabi nALOQAG0N).
cul ture have al so been described. For exanple,

OthePh@PRCAAd Sequdiid holi&siohave been produced using
| euci ne zi ppers. Kostelny et al., J. InmunoL, 25

4@1@5}0 il eques® radifestion( of theLantirerbBR pptibodienire des

Fos dJun s . were |inked to the Fab'
contefiled o i eRReTablR < Boerae (5 Wlad pisipndor
other"ﬂitﬂo Sighll ﬂ?@ﬁ%ﬁlesrmﬁéi hﬁfﬁfo&e‘@’eAﬁlﬂoe&‘rtP%X ulhcelva! mtftg %@ﬁqoerarrrl]ti—

region to formnononers and then re- |d|ze

ErbBp H@tﬂzﬁﬁlﬁ’%@lyfqﬁéteérbddnﬁﬁ@d@mgﬁppmmtmwlaoade ammgemto the
di mers

o S 0 SN G i Gt DT
for exaimple, Belbﬁonﬁﬂoﬁiahﬁd/oﬁﬁ%ﬂtlolﬁqhto 2 sHhtiart s @f' Hsidues within

%93 has provided an alternative mechani sm for
the i3l ragees pf e ani-EreRs antihedire iy, comarupa gfideitton,
V|
insertfi¥1REq SibefudBR MG AN A 3R v ERH G PN GRBATRS Bt
constmiot péssessed the desitedr dhaﬁa@teﬁlsﬂldswmélaﬁhﬁtga@@'b MBREs A6 nda\Qter

donpi.ns on the same chain. Accordi ngl the VH and VL
POSt'tB%%ggflﬁ’%a 1procssesof HismuHErhB2 aphadies, sus ﬁpélchalwlm&ﬂlb mamber or

posmsﬁ)gpg ﬁo}‘ls}%s and VH 35 domai ns of anot her
frag ereby forming two antigen-binding sites.

Amoum1 md:th@d fry ydenOi2aiA/ FO8ASA rEities/S2 03 2T B0t BibB2
dy fragnents the use of -

f b
an“b@?#g}ﬁ% o ﬁer’lffél 1%%31%%1; gﬁg Blusasngs 1 called “aleine scapainged.
mutag%ﬁé’sl.@' éébfaﬁcrﬁ;edaﬂ)y Cu&ln%g%ﬂ%l%lo W\?g%g’%ée?gg %g&él%g f'-)l 085 (1989).

Anti bodies wth nore t
Here, g@em@.mraremp oftergetreaidpéseare 1de|nt1ﬁada(“e 4.) chapgddi rogdh RSuelasks

T L, .147:60 (1991 5
O M YA Y
(most %@ﬁﬁ%ﬁg@lﬂﬁﬂé bi sabd1aBaS Ko Qf‘fectt I@ﬁe @%hctt%h%@%lggcgﬁlhg %Pldg %v(sth

are, contenpl ated. For "exanple
ErbB3 apticene These dsindiaeig ledations demanstiating funbﬂlmral kineitivgiy e@the

substBRE I 85 Rfinbd By AbaRRE 5 et Pr S 2Grian 5 ce gt thy ssgs of
substifuibh.0 !I[:lﬁs ﬁﬂllﬁﬂ@é SRy fordrroBtGih e 8% hﬁﬁloczﬁ?(f‘&g eﬂc@hﬂnﬁ@cﬁl %0

antj - ErpB2 ant i body nucleic acid, or epti
Prede%%mﬁ%h@,naw theaitation persegicehubtrbepreddierminedarfor example,

sertions i.nto and/ or
to anaf{ Bl b A0 o ARl A i S Eer B o
mutagemu;al C@:Sdu@fedta\lﬂ choatgbt dodbRBr AlpidrPAdMhe @i}%‘eé@@&@ﬁtp E}Bﬁ]
a eletion, insertion, and substitution Is made
antibogy P’?‘Wéﬁ%@r espiecngdar theslesiradiastivityr ovi ded t hat the fi | naI
;z?nﬂﬁn%(g %’(’2{1 gﬁesllégéﬁt%lgsgnﬂgéé 515&1 chayact e oXy -Ite%%ma]-%.lsmns
rangmgm&lengthaﬁrmhaﬁm Nsaluemi p@l@pﬁﬁﬁlc@fzoﬁtﬁlﬁn@rﬂ HumBFdaR% more residues,
? odi es, such, as changi ng the nunber or
as well as 1n asequerce insertions of single or multiple amino acid residues. Examples of
terminal insertions include an anti-ErbB2 antibody with an N-terminal methionyl residue

or the antibody fused to a cytotoxic polypeptide. Other insertional variants of the anti-
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W@eouAOesoB2 anti bodi es that are preferred | ocBECT/O8203/021590
for nmutagenesis is called "al ani ne scanni ng
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o 3 Gportt e SRt EfEL o PRy PobpLAE e
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(Amnther Syt & vasleryt 15 PR amiro #id SESRIQR VAR Jheser@pants gave
i nteracti . ' ' W 'dgg;na

at leasﬁ%gsagug%]ﬁﬁg r%%clﬂg’ rl!ﬁ(’%ca .13%@’% enlgﬂr?g%}?tgtoi%gﬁ% ﬁlﬂg‘%él onal
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substity Bl ot BT M e is IRBAERE iR B b thons, e
substiti@énsaesudt iadadhangs inddologioal aekiwitylthen more shsthyizd chinges,

performance of ~a mutatj.o a given.site, .al .
denomEsadoRemBIary sHaBoRE AgaRlesh of P REBREASEEEF Chelom in
referetc@t§ gx[rx(ijrft)oag;%‘ c196ses, Gy ARFANRE a8 eS8 @t tadttdenkd. 0 B2

anti body varrants are screened for the desired

activity. 30 Amino acid sequence insertions include
am no- and/ or carboxyl - tEshlehal fusions ranging in

| engt-h—+omope—restauetoolypeptidesTeon g o =
hundr @8igsalnpr e resi dlj;%",e‘f‘ &%el | as intr é“ég:l'j eﬁe
i nger Residdeof | si ngl e SUbSHGEMNSe anj ng 4o SHPSU
Exardh€4) of  { galpdenallei nsertions include V@h anti - ErbB2
antlixgqR) Wi t h| &s; Bint esnni nal _net hi onyl redyslue or th
ant 'A@QNF use I o1 hd; 63 BlsOieC pol ypepti degn O her

|

ipn;_ a—VHLLALS ofThe antT WO 20047P8099

1 o /aavyay xo gy v) B2 —ant bUdy motecut riciude
t hd $¥54Eh Sepald SEP

1 £ + o e daD
pn-to or—CtermrRus—oef—tHe—antt+—=trbB2

anti®@8dds tol|akelbrier nolecule an edAhe (o g fbr
ADERII (B) a poksmpebti de which increaseqd 3be serum
hal|fGlyi(Gg of {ladaantibody. Another type |aflavariant i

an (GFsE) ac' d| 3uBSiA; Iy w@n variant. Thegeryariants

ororeY

(%]

2}

2‘3‘?: Te.() o0 Ci Yy QA nflf o) pBE AbrfehidhgUe [lButNe
CedileidD) Tre. 4 mprlgdcine: & val ety Alar J oy G drtTeren

oct

sutlgeyst®di onal aSiEMNESESI S | nclude the |
r ediMes(Mbut _Fiewipherilet i ons are al so contlédpl at ed
Corjsefev@) i ve |deysbl; ilafdlartgr are shown in tyable 1 unds
thgpgapy ng off Alpreferred substitutions.[aldf such
sul L'ril(SIL)li ONMS[FgsUl U 1 n a change 1n brolfogt cal

actli3¢ tHhetr-pore—substanttal——Tianges; Y
Bk aF-y—S+Hb ' i

ded&@eﬁ LaxeR y—substH-tdters——tabte—t—ot
as fm(m desdd¥Vs BBY hel ow in  refer agcg_tﬁrg_a_m_n.g__a.c_id
cl asBesY)may hdrp; phe;dbuéeld and the produc®h® screene
Tabjl €all(VQx i gi rjdle; lexenpt; phy; dPu;efodena@ne  Relsledue

Substrtutirons Substitutions Ala (A) val; leu; ile val

Substantial modifications in the biological properties of the antibody are

A\

D
-

accomplished by selecting substitutions that differ significantly in their effect on
maintaining (a) the structure of the polypeptide backbone in the area of the substitution,
for example, as a sheet or helical conformation, (b) the charge or hydrophobicity of the
molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues

are divided into groups based on common side-chain properties:
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Arg (R lys; gln; asn Ilys Asn gln; his; asp, lys; arg
gin Asp (D) glu; asn glu Cys (C ser; ala ser dn
W@ 2Yo4me8099 gl u asn A u (E) asp; gln asp 4y (ET/HEm03/021590

I arg. ar Ile (1) leu; val;
W °§$%bl£;‘k?élae“ﬂa?’gr@?fcf‘lﬁe"a}l’elﬁu %Eeug( L) norl euci ne;
ile Lys (K) arg; gin; asn arg
@ | h@utra\l%tydreog?ﬂw é)Sllsa|S?rlgﬁllleeu Phey( F§ leu; val; ile; ala;
3 tycldtwaSp,Etvo (P) Ala ala Ser (S) Thr thrh Thrh(T) Ser
he tyr Tyr trp; phe; thr; ser
) pﬁgsw\?gﬁ é]\lf)hlf‘ I)i%g 19 ¥ ?/net; )r;he;(Y)aI a; norleucine leu

Q) Sy&ﬂtﬂmﬂa@inﬂﬁ@ﬂéefdlﬁﬁiémﬁadoﬁ %15}6% QPyical properties
of the antibody are 15 acconplis y sel ecting

(6) satematicutrpdis phbat di ffer signi f| cantly in their
t 0
S M Dt et e

classeb @r R¥HEPLIAss. as a sheet or heli cal conformation, (b)
the charge or hydrophobicity of the nolecule at the
t ANy éb’st§ln9 aesidye I(Oé yavolnediin malrdalnmehs padpectmaiformation of the

anti-ERH oty BRE M b B GraBUPoflrsehies  GoRrSissih
ox1datR@Ts‘talBiiZ@Qﬂkl€b’&i;5&@ule@tﬂﬂ M@ﬁ%@ﬁ%ﬁos@ﬁﬂhﬁgc(ﬁﬁva@} ’c steme
leu, ile; ? neutral hydrophilTc: cys,

bond(sSmaz}y bq queg(gq thhe @ntify togmprovedts stabdlity (paxtienlardy W,heﬂmthﬁ
antiboh%‘?s Q1boéy frﬁ%méﬁsslugﬁ'gé a dp@%rgénnlfgx%;t rergf Ie CCh? Ir B tyr,

phquartmmrbmsﬁmdtypbe)f%ubﬁﬂmﬁdmhl @iBinvinlvblveshidistituting one or
ng a nenber of one of these classes for

more RGP ABADIE eI FRHeE 91 BITRE HEBPAIE.6rch irrotodatt Buman
antibol). Nt aGBAGGITY, e REABRE v&r@e{?lft@f L R i bAE development will

have improved biological properties relative to the parent antibody from which they are

generated. A convenient way for generating such substitutional variants involves affinity
maturation using phage display. Briefly, several hypervariable region sites (e. g., 6-7 sites)
are mutated to generate all possible amino substitutions at each site. The antibody variants
thus generated are displayed in a monovalent fashion from filamentous phage particles as
fusions to the gene III product of M13 packaged within each particle. The phage-
displayed variants are then screened for their biological activity (e.g., binding affinity) as
herein disclosed. In order to identify candidate hypervariable region sites for
modification, alanine scanning mutagenesis can be performed to identify hypervariable
region residues contributing significantly to antigen binding. Alternatively, or
additionally, it may be beneficial to analyze a crystal structure of the anti gen-antibody
complex to identify contact points between the antibody and human ErbB2. Such contact
residues and neighboring residues are candidates for substitution according to the
techniques elaborated herein. Once such variants are generated, the panel of variants is
subjected to screening as described herein and antibodies with superior properties in one
or more relevant assays may be selected for further development.

Another type of amino acid variation alters the original glycosylation pattern of the

antibody. By altering is meant deleting one or more carbohydrate moieties found in the
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10 anti-ErbB2 anti body al so may be substituted,
generally with serine, to inprove the oxidative
WG t@biobsopy of the rml ecul e and prevent aberrankCT/US2003/021590

antbkf R G R OT By BborRirees el SERBT prefg i i

antibddgarticularly where the antibody is an antibody
fragment such as an Fv fragment). A particularly

piEyeasyletion ghantibpdiss isstypically either Nrlinkegrar G-Hpkady éi_hnked

refersft%?P ttétéé’ﬁrg?nrg g?gge c@ﬁtf"hé’ﬁfait% §1e%y gﬁév glrdg %%ﬁrrgrﬁ %gésg)gralgme
residudU BB triFeptide sshincdsaBRs QélhéLX-iehﬂe RAG Hdpatdpth i thR6hins,) where

sel ected for further devel opnment will have inpraoved
X is apy emdrfl a0id cxrepprrplinegre e aedogaition sequenprsrienenzamatipody
attachIATb YL SBo bR oip G0 Bt R SABLER T 0He fr@lence of

Ing S tatron arrants 1nvo

either@fffihedé tﬂpepﬁ@é sHgabhdes il polgpehidg @reﬂtc%m] pby’entlBI gl@écbsylahon site.
sever al (pervarlable region sites , B6-7 sites)

O-linkegl glyeosylation keders & g@ﬁ@a%mena of ongef mslégw rageylgalactosamine,
elac B LM B o GG T oA e, v

S-hydfd@mdlmbaﬁﬁntydx&yMa@enmlko b¢ @edas fusions to the
gene. |11 roduct of ML3 ﬁgcka ed W thin each partjcle.

THeldE IR lyso Pfa%et%q ofvels coravenicafly apeoimplished by
altem?g'tﬁla bmiHCdc ééﬁﬁ ("Sq.lbﬂld‘%YIt (CEnting oL B?fn%ge &h é Qﬁ&v@de@c%bed
rern ISC ose In or aen ti Yy can
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by the B HOR SRAEUHLR e DB oE e s oA TEEorBReP i P e
sequeRbci¥ thé Sﬁ@hlﬂy Elﬁo@}nﬁbﬂénnﬁk‘e@%lyﬁgs yifldnifegt i vely, or

additio y, It ma benefi'cial to anal yze a
c Nustead acsd motecules emOduﬂgsammblagldrseqmb valyantcofithe enti-EcbB2

identify contact .poi nts be en th ant| d.hu
antibad) GapbeiyEn O aeuBS o Rehel e iR s iR e,
but ar@h6t K@i féaisﬁfauBﬁ 'fro‘ﬁi"@ﬁithfa‘l‘ Ednﬁ’éle @1@ ﬁﬁk%é‘&f ﬁa@urhﬂ'?o&%mng

techni ques el aborated herein. Once such variants are

amm@@mésme@e Vlanentp)aweiremratmbymit@nu@eotgl@bpe@a@d (ereite-

bed .h bodi
direot ) PR s ERIAST S RS bl A n AR eel o o B ropared
varian®Y a B6n-Seli&f veidnodf thelsdthBrbBbeagibegyent . Anot her type
of am no acid variation alters the original

gMyreashye dasirable pamodify thyr antthediea nf this dexentioy wathtrespeeigoi s

ettt RIS % 684 BOG00he PRI el IbBLMD e TRl biapey

(ADC@) Ghafor asttplegentdEpefidoidEfo@kict9 ¢ DE) iof thesdntibsdy. hﬂhs &1a§ be
not present in the antibody. dycosyl ation of
achle\éadthyua@?%mgeowmqp [Agping @%ﬁu M’aﬁnw arFogegionpé the

antlbdrgr%l Iﬁﬁ&ﬁ%’tl\’% ttlgnﬁgﬁ c?stt i H:'gﬁl% &%@ Aok {Artﬁé fe

an asp res

region] Inlweby qlbphngimterelmm dxsel.ﬁda@pad ﬁmmaeﬁﬁrsthls regioAn d‘he
aspar agi.ne- X-t hreoni n where X is any am no aci
homogipmexigt F%cm thas g%méat? 2y BRIP4 1§’@8@3ﬁ%§1 an‘i‘blhtY and/or

1ncreat§ﬁk£é’dm}§lblﬁenﬂh&ﬁ% I}é Qﬁhﬁlﬁf) %X%&H&t@lﬁﬁ%ﬁ&owcﬂy

aspar agi ne SI e presence of
(ADCEN)t Bee Carfontehek,e/. lEixpMapx’t i1d6:13 811 @PE €9 Narrl Siwipgpdpid. de

el 3520 Te B b} oS iieisn Bfesvine eismesibanic aror

activiS§UAS AsdbEpRYYa ushE ASRBYMnctional cross-linkers as described in Wolff
et al., Cancer Research, 53:2560-2565 (1993). Alternatively, an antibody can be

engineered which has dual Fc regions and may thereby have enhanced complement lysis
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10 gal actose, or xylose to a hydroxyam no acid, nost
comonly serine or threonine, although
WG 20wdesosy pr ol i ne or 5-hydroxyl ysi ne may al so PET/US®A3/021590

Addi tion_of glycosylation sites,to the antibo '
and ADGReapplaties, g%f‘@éé%ﬁﬂnﬁ%rh@dﬂ-bénfl-zﬁaﬂeqfilsrgg?ﬂ%’%ﬁwgﬁéb’?répd
(1989)sequence such that it contains one or nore of the

above-described tripeptide sequences (for N-1inked

gy tassdsathieasrusn half )ife dittke antibedit dnermappincerpetih@sareats

15 by the addition of, or subsfitutign by, one.or .nor.
receptaiyinhieE GPIRGBkHPRETHAGYERECALY i antibodfiagiien) is figribed

mu.sﬁﬁ%@h{‘ﬁ%gaﬁ‘ij, BNt A3 ddelinedind kRS @il 8 r&deh®$ binding

ei'é¢ aéid’nol ecules encoding am no aci d sequence
epitopwardfas teamépitdpe ottt Fddepida of anig® owecate(eygr. dgan elg Gy 1863,

variety of nethods known in the art. .T t hods
or TeGAR 1% 8 oD PG TS HE RS B T er B GG 9T g quolecule
natural source (in the case of naturally occurring 20

L P BbEISCRINR WAL pRipei®T Preparation by
Scree’g{%ggnucl eolti de- nmedi at ed (or lsi te directed)

niiectpégues ffor, sePaRting ertrodies heye baeg des@ihed ebova.tQrfanay fusther

of .an.earl,ier, prepared, wvariant. or -vari ant

e S5 i B B Rl e B
desiideiReart stiFedi Whidhsloantiidandh@iatibn bhen ErvBertépmor, the
with respect to effector function, e.g.,

abilityerfHhowibady loblock Bphlisnd bEKingHo P ressDeshs EfbRyreseptor
( ADCC d/ ' . i Ci
(e.2. B3R BT ik GO BER e AERDAPRIBNAOEAN Ebbol dibrest

I's maybe I'eved by i ntraducln
forms QA ErBB heREEoRFonkT) atlybeletesinined! FonexamplgreHenategllpn

of the antibody. Alternatively or i.tionally,
expressing; ef fiensfastadda é{iﬁl)esﬁz_@yb% &@h@?ﬂd&&%ﬁ%@@ﬁ@ﬂi@m@r may be
. , i
1ncube¥t§c?{r¥gtgit%én Q:ﬁ{l}ﬁ?% Imgd {rhg}g:egﬁqs'eq‘_%cgfaﬁﬂgﬂlngr | m%gz%rféi glﬁ%eithggg%; of the
anti-Ei$BS aigiody & sldckrtiyariebinding o the &ibB néceptoaln thatbroh

capability and/ or%@il? i ncreased conpl enent - nedi at ed
heteroceligomar may{iembgic @i o dy - dependent cel | ul ar

TERPLONIS o IREEE R CRAURIOMEEY Bregst thmoledll MG by ani-
ErbB2L48itd8ib8 2912 peidfisd udtmgnminoleydirdVGRT ichibetee on wietih a 24-well-
h d anti - Vit I e
plate HERALPs NS B Aeteps bR O KUY A lioBd RaERREantbadies
may b lifika toeéac@jlwell 2@ NERbatBe 80GhinuR3: 226085160 rHRE8B)77-224

ternatively, an antibody can be 35 engi neered which
(25 prpmagl theen Headdedyiand shedncubatipn ntag be lsgntirned ferrhtontfelpurs. Dose

ornS BT e Y0, 20040008 ECH 0L ORSE A0 o

intereR HPordeephtbaim&it2dh2 a2 @0bdy W8N -bldks liBEidRASeafififofRr BfEB
haltf life of the antibo g one nmay I ncorporate a

receptonvithhave anedeH Hr imiibitina §Rp bindpng th MGFT pellsdnthipawpy of
T

fragmbehesukR bt Fagdatient 8ea050 forlihiibiting HRG bonkig teMUIET dells in
an epitope of the Fc region of an | gG nol ecul&é{(eag.,
qrdgss.

this agsgwamay| fecexampleshe absnt | of leas moge prefrablyioy

[ easi e 4.0 V] . = .

SR 08, R PSR Il R ok g o
ligandkt@RElated@$rosine phosphorylation of an ExbB receptor present in an ErbB
hetero-oligomer may be assessed. For example, cells endogenously expressing the ErbB
receptors or transfected to express them may be incubated with the antibody and then

assayed for ErbB ligand-dependent tyrosine phosphorylation activity using an anti-
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Techni ques for generating anti bodi es have been
descri bed above. One may further 10 select antibodies
WO\RE0h/0e8994 ai n bi ol ogl cal characteristi cs as desT/Den3/021590

phospotyE e heacBEL A Frpp oy s esfedo B L e Bab 25D The
kmasélﬂee%foﬁcﬁg?ﬁdmg& M diin t19S Clt NRX B 786 B6R G mb@ avdilaBle

n conjugation with anot her ErbB

- for deteemﬁnmg) [ErbB treceptuir @btivation Bne Bleckingeldhataictivity by as antibody.

B het er o- ol e det For

Erbaipeer i R s 2 P e o BT ot e

st1mufaﬂo§ ZSP;B myroﬁiﬂe%hbﬁlﬂ@wl@ﬁ&l RIMCEE cENldDRshiiadll as bdcHbEEn
may i nCubated with the anti body and then exposed

Example 1 lwlm#/e anmnlc,qwcwllamamb@plaied inh-wah platesrang?

monoS B % BIE582 MR O B O BE 0 B

at rooﬁf(t@ﬂipéﬁmré NREPIHRGPI pf7 ﬂaﬁnby B@l hdilpdtte eddERwelbfoenfifal
tunor cell lines by anti- 20 ErbB2 anti bodi es may be

conceplratianrafés2 oM, and therineubptieon mey pe continyed forghminydes; rMadla may

be as%@}egg%{% e l Al gll %%rblg%}cﬁgﬁss gBQFéoégwg%dh# ‘8H ETO(Y\B of

SDS ﬁﬂg&dbdfﬁbr @‘%@D\@'ZS IﬁNﬂDTm‘Qm’QﬁISﬂﬂM @hs«HIJIITpHLﬂEQS Each sample
1251 - | abel ed rHRG, 131177- 224 Eﬂ‘i’ may then be
(25 pR oy de elastropheresadcmsad-1 879 gfﬂ@l@%@é vexnard thep 4 to 16

ctetrfsiisafty RinubFRERTRATINERe [hoPic RISBRRES 707 25
Antiph&dp@bt§8dsind (at D pg/nelyhomiunsbidts nidyebeatevelopet); anth thehinteheigkef the
i gand activation_ of an ErbB recep V\/I{?é{ have, an,
predopminayt Fegetiyspand &t Mig-18RE0BMaY: brglues M‘%’ eptangedengiiqmetry.
The 2t v&gtreggﬁﬁéfanft%p%%*ﬁéﬁfg i Sl e
tyrosﬂis pl@osﬁhcbryiatmglm about OFES% Gﬁﬂorftmii 1 this dssayl Yy dbiRGekpande agve
MCF7 _cell s

forinkipision ofEFR SR {asiow Of RbRL UG losPPriielinn By e Enediy
reﬂecﬁln&%%@ tgfé‘l%{rit I'@rbg?ﬁéba"r '.ﬁﬁl1 ArMCSb'Y@r BB hhtitoa tyQ)ff intBRst may be

ock ErbB |igand-stfinulated
calculatedo $i ore phbeditnent; et andihody which BildyRs ﬂlg@rgbaqbwatmm@@mtErbB

e a1 6 BREER BRS
o ESHELEA 1 STDE B St gpE pomamin

Wherk ittgaantibodypisratentibody agment shaisastadrapl fragnumt,dbe 164G fpr

- usi 2004/ 00809 52903/ 021890
it 5 Py bl OB LV BRI MG RO B AR ays o
examPRMb e oMM Br fessleh@ie padit@blydoaM or B¢ ki nase

receptor activation assay described in U S. Patent No.
5, 0neen86dse sssaysshe anpaith ailkitory sifeeie obthaiantibeslymnddDA-MB-

175 cg]ﬁs g%{ I%%%egay\a )\{/ %st %eﬁgn&@gn?cﬁgelf angg%énea% hydsL Y3dzly(n997)
Accoﬁﬁ'ﬁg 10QHi% asdlyCRID ANBI 7S celRmiay St hath &nmﬁf-ErbBI @fbnoclonal

Q{ér osi ne phosphorylation in MCF7 cells essentially as
antibetlyd(d Ppgfad.)ifer @cesrﬂ@détalnqéévwryﬁa}welﬁhn%%baﬂpﬁéw}kﬂﬂﬂﬁnﬁ-

R S e P
displdyee bb aicdclontl BBiboiNRC4SIn zaﬁmheﬂmlb@chmemabxtrgenousrﬁh(} will

rHRG | 1177- 244 nay. be adde each wel | nal
not significantly reverse this inhibition. Pregrab?y, the antibody Wﬂ? be able 1S Inhibit cell

proliferation of MDA-MB-175 cells to a greater extent than monoclonal antibody 4D35

(and optionally to a greater extent than monoclonal antibody 7F3), both in the presence

and absence of exogenous HRG.
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concentration of 0.2 nM and the incubation may be
continued for 8 mnutes. Media nay 10 be aspirated
wo caonoesaeh wel |, and reactions nmay be stopped PYT/UR®03/021590

bl B R S T e
depehdentiéodiatie 6CEMBRNPIEEAB N RV Sk -BRL3 Q@lgs 3

(Novex) and then electrophoretically transferre
deterpénsghin porigunenaprdoinitition expezmpma sech as that described in Example 1

DGO 8L e IS8, el P

morelefactivele tihamibriicloMhl A#Bo@PPrey be quantified by
refl ectance densitonmetry. The anti body selected w ||

pret Wentpiyieravininhibitant M%i-EIrWZtﬂntinﬁ@, She malyaticon fof p
ey . | ation,t t 0-35Y%
antibdiE whioll TiChe aRIASRUCS Rl B SRR S eretine L. In one
embotdivhérty) the groveth itiiRGitSryiafitibadyl Gtheice s #301d MABH gI6wth of SK-BR-

ghosqhor lation as determ ned by reflectance
3 cellygheelt erirs Dy Ayt BR-19P ¥ nadaefgrablyaly 24050 56-d00%aas an antibody

i h It b 0, l.cul.at ed.
conc Bt P ol D RGBS T e AR MRl SRBr sy
described in/BItS. Patent Nan3,67BB71 cacwNi@foried.] ABavt8ingio kES BsshPrsK-

i nhi biting HRG stinul ati on of p180 tyrosine
BR-3 ﬁgﬁ%ﬁ &PV s b Limitwp of HiZagd EMEMchdIEO shprlemerted with

0 | S$r t h I bady i
o 08 1 A e
platedt a§120,000velis m@SﬂﬂR@eﬁtdumndeaﬁélﬂ(anﬂiB?nﬂﬁﬁsl{)y K)%‘d'olﬁﬁ) ugéml of
e BTN S0 0, g oty Ol T e e
ST e of
to untfARdRYs HeSQuikd %§§1gtﬁgf%le%£}’gfﬁ'g Ig(?ﬂsjﬂﬁ"gkg@ ,Eéil &l ci'i §“|h8§p

. the antibody on MDA- essen
antibogigesrdych inhéhit growSt hbtht SK-BR-htells@yabgeizd-1 0084 b3 85out 304

0, (1997) . - According .to.thi , MDA-MB-175 cells ma
1004%’?%2‘?%@%‘?%8&%6‘5&‘(1 @}tﬁlé%nﬁ%a %/?-_onal anti body >
( TOGERL) fof RtithdEAYhiaNRdatAlMada 1d3s Bf %Eﬁlﬁl'an\é'ilg&%ﬁtg as

ody nmay sho

. Incubation with an anti 30 ErbB2 anti
ndicagpddwy; B gi, A isynaorbjucedtt HeADoptakh insaydel dssdsbaterehitine tadontol.

The px%ege?‘%%ieagééﬁls %%.ﬁﬁk@&%ééﬁﬁ%?% q%ﬁpd.%/Ag%éﬁnlgr%o ?his assay,
BT474 bgi (fvhecndanbelob - serrdrh e AMRHBIA Tﬁi& cﬁﬁﬁ% .@F)ﬁ@cl,ti)én the
antibody will be able to inhibit cel'l proliferation

(RockydlenMA)nere cuitgregdein Bulpecca’sg¥ledifierd Begledvieditimai®-MEM):Ham’s
. i d opti ly t t

12 SO e O A8 8 1

glutanfine s@has, 86 agvagl ivhs L 6f the 4PEABOYSIIFEMM? and immune

20041/ 008099 PCT/ US2003/ 021590 | n one enbodi nent, the
effector cells)er I BIATA asHeigresreded ab a densityef 311 1k pératishyinl 100 x 20

: 0Gi.ai i 2 with ErbB3 in bot 7
m.m dlglﬁég‘%gﬁ %g&wg& Eoe:lﬁ ,agﬁ gg&n%%ﬁ%wg@f is ghen Temove andh replaced
with fregh inettunogore dpmtdiinoronexEas i1 0pBimISHGHe @prépifite monoclonal

b ?eSﬁﬁl b ]g in, Exgrrpl e 1 substanti al l%q nore ‘effectively
antibody, ehf)eﬁ Arpingpbaied fog,@@d%[jgpe andod r kgllovang gach treatment,
- . ' 3 ) | on
ron R A B340 Ul 1904 e,
centrifaged 433D spm doreS miryutescat 66, the pelletntduensided i it e cold Ca

._l,nhi bi e wt h cancer cells which overexpress
2+ blngng gg_fftef hl'(])otﬂ.‘&lr IQIepes, pH 74, 12(? mM NaCl, 2.5 mM CaCl,) ancFI) aliquoted

into 35 mm strainer-capped 12 x 75 tubes (1 ml per tube, 3 tubes per treatment group) for

removal of cell clumps. Tubes then receive PI (10 pg/ml). Samples may be analyzed
using a FACSCAN™ flow cytometer and FACSCONVERT™ CellQuest sofiware
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enbodi nent, the growth inhibitory anti body of choice
is able to inhibit growh of SK-BR- 3 cells in cell
W@ 20081008890y about 20- 100% and preferably by abptir/us2003/021590

BecpDi R s Ay at o Toieay SenBoaiiadisprcen
death @8 §é}¥rm1‘ﬂ€§ 6y PP aké‘m Be sﬁéét@([‘ hs &1 de@ﬂﬁﬁﬂu&ﬁé afbdRS.

per f or med. Acco ding to this assay, SK- BR-3 cells are
gimowdet to selett formintibetdies whick imluge @IPQDMEM pRe @nagxin blndlng assay

wsing P ERRCH Al i 2 Bl B RR  Teofl s
dlscust%b@hﬁ@le tecdding %@ra‘"gﬂiphs Th8 nidAMATS thed fentdvlell h@ replBd with

mﬂdl 0.5 to 30 g/m of 15 the anti-ErbB2
fresh mndxunbdym er ma@u@m goataining A0 ungmleqf the saogeglenal ppidbadyrber

rot e BB B B8 LB P Bt

by trygﬁ hizBeeh.eSeNdurs hdnBitpifiged] @whidpended ih € aSkbibMRng bakt snd
about 20-100% or about 50- 100% may be sel ected,as
ahqucgubxntm%rqmﬂwm%%ab@mfm|ﬂaﬁscelh<19a§1earsw ubes Beniressiices

labele%np%l d 2 C e‘;( rl Vci@ﬂb? H ﬂg?x?@y ggsﬁﬁg)?@é éﬁ%ﬁbé?%k%g ch héﬁkqgﬁ

FACS®ANDe ﬂaﬁﬁgf&ﬁﬁﬁelr aid@A&ﬁ:ON\mWelleEb&soﬁuv@iefB&tbn
assay is the Pl uptake ass%é usi ng BT474 cells.
Dickipgondr Gherg angbedips whish agduce asm:aH@ sieaificany levels afanmexin

bindi S BDE T BSRHRER o Aort P L RO 1)

Eag hdditibnl toutire eindvipintimgiassayfa DNA S@irft}) a&sa@ppﬁmg@’im% cells

is avaémialtﬁgaloglgélgre %@i& act s %tgsgg Fﬂ?@l( %%% effrh’geated w1th the
antib Eﬁt@reg{ as%ga{&mt %gceﬁ o‘?)% Qfe 1ﬁ§ﬁﬂa§9d wf'flli‘?

S Are seeded ‘at a densi t
pg/midORCHS TL8RB42™2 Gor 2nbm al B%@(é,sthanmaéyﬂedm dntEd?I@S EidﬁETM flow

eytonigierCh R CorRtR R AR QI OP HEL L NAE BHE CEFG S geRHouse)

AntibBliet %1&99&%@ éfaﬁgé"iﬁﬂﬂ@b&@@ﬂtag@dﬁab Qﬁc cé’iﬁewﬁﬁ:h|1§2 4618 or
I ncubated for a 3 day tine period [l owi n %eac

greater (aadk prefarablge fnidrms Igeaj:mr)sthan gnmmlm(mmt Yasnpptotic cells)

detf\ Feﬁ Sl.nl ﬂﬁll l.s_are then

may hegsiep 13 IF%PSI%g ISAPLE at 40C, the
pelol fech W@B@l@g whithdifd tol & b&'o@rblﬂ?"‘o&ﬁnﬂ mﬂﬁ antibody
buffer (10 mM Hepes, pH 7.4, 140 nM Nadl, 2.

of int@ast] 2youdimg cmssdymkmg assaytsuclgas et desersbeddn ﬁe@bg@as ¥R x

caordy AP 80 85 B R B PR R g,

can bgfaéﬂfarmeaanp |ﬁ&rﬂﬁWé§ anal AP, %mt@})@mapplﬁé\eﬁw&\ﬂéﬂformed by
ow cytonmeter and FACSCONVERTTM Cel | Quest software WO

methadaprvndn de PoErwSRdisniA50d 1R BEeindn Di cki nson).
Those anti bodi es which induce statistically
igni.ficant levels of cell death as determ ned by Pl
Imm”%o‘fgoq G a(rt‘r%y be sel ected as cell death-inducing
arthichovkinéidn also pertsias to immeloeotjufates comiprisiel @santibbdy
i nduce apoptosi s, an anneX|n i ndi ng assa

conjuglad Ip & EHPOXICAZEYIICR B & e E PRSI AgPHts %%’t}“e(%& Remall
S5 | J=Tel

mde&z%%ﬁrﬁg&ﬁgx %ﬁhﬁ%ﬂg%eﬁ‘ééttogie nr eérrtgl\cli%ld Hm%g]e P 1[eg%lgac edlﬁgl origin,

1nclu<wng Eraglfnlems landvedvarant theveo )y orrrem divactoerisetopd (g, 20 g/

of .t he nonocl onal anti body.
radloconjugate)

" Chemotherapeutic agents useful in the generation of such immunoconjugates have

been described above. Conjugates of an antibody and one or more small molecule toxins,
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Foll owi ng a three day incubation period, nonol ayers
are washed with PBS and detached by trypsinization.
w@2i04mosa9e t hen centrifuged, resuspended in CaRaT/US2003/021590

bi ndi ng buffer and  aliquoted |nt cusse
such anp ealishpanicit e reeytnsied V- dateay N Wi@é@gﬁ’eﬁ%@t‘;‘
beI annexin V-FTIC) (1g/m).
CC10 Pﬁg ﬁantn%%iag%cgﬁyzed using a FACSCANTM f | ow
Bmtd?mptﬁbrracnﬁ_kﬁﬁﬁﬁﬁﬁmbﬁﬁﬁd viefdid, @nastﬁbdoskym o) egatdiciotama or
cki nson ose anti bodi i nduce .
more ARG raahepve%(egém Fobhio feyblG rartaBSRERIOteulss A apgibody
molecﬁla at 'Igﬁgag 1?9 ey Ofor 8% }?1@'%@0%%@&1 B ARRL-9S IMe WREHGhaEbe

addition to the annexin bindi ng assay,
reduced t@l\!PwsSHB ahd geaamdazgathmodudjem:m‘z‘bbdofe((lhm etld., iGgncer Research,

ble. | der t BT474 cel |
2.1 ot R o B R PO IRERBOUYIBR nt or ot

' RAHHIEBBRSNEPED
[ nc&glat e Eﬁjéltg% oPifiGEd. ceﬁl'?%%%ZTM for 2 hr a}i

conjugdiédGpo ohben mmbglmhehmmnanolE@ﬂ% "Biel clighgafrign family of

cytometer ( ulter i 0 LTTM
antibiafe eRReBa e PIYCeEARaTE ULy ARt STl o el
Kith QkécineRidk Sbut
U5, S e SRR P e

not linnitedggo el emdl, edati-anatyl-a/AL é’SA&éamctHI(l& innpan| @ @be GRSt Kepaarch,

30330 nPD R o B8 R R BP R B 008 ey oo

U.S. PaRnfRo€D, 110058628, 7D BB2; 196116847 ¥in@ B, 78,00 Dedyressdyf 1ncorporated
interest, a routine cross-bl ocki ng assay such as that

herelndn/sefarmd in Antibodies, A Laboratory Munual, Cold

S%%’%‘?a&%sp g‘g(}]" g)%élg%l?cg %ﬁ@%ﬂ%ﬁ%ﬁ?ﬁaﬁﬂgg% bd uL'é’lﬂﬁclude

diphttRESIA éHnd oXbingRigtaenee mﬂd:ﬂ‘ﬁ:gofJCBphthmmfro BmdmhyA chain
net hods known in the art (see, gs. LA and. 1B

(from Wemomonas mmal@@s:ﬁ) l}%ét%mfﬁlémil A\Fétﬁtnp mdsq%Apfél%. ns
alpha— %rcgl gsnﬂloycg r‘fsoﬁﬁlfhﬂ Bl%té?iﬂsé %B@Q)ﬁm&:ﬁ@iﬂa YRGkRE

Orexic a ch as erapeutic agent,
(PAPY, PAIPH, éﬂdEAPES)SmblrﬂorﬁGa cieirattial iehibitod, ourein, eretin, sapaonarla

enzy mat i cal | y active toxin of bacterial fun nt
officiis SeHIbERT: BFIP BT ORI OF P aB AT i BTV P RL e

mcotl}eggx{ COlke, fgg ?)?a)rﬁ;ﬁ%h\ﬁécéjAQ’ﬁﬁ AbRARA Octdber 28 1993.

oconj’ug erot her apeutic agents useful in the
ganhe padsbtrinedntion dirthamoumenphyiesgatimsunacejugaeformed between

e i deoiey oy e oLy o heay 300 1o
endonﬁgg%\s%%%gﬂﬁé %a%%%%boﬁﬁ@&s@ I@Ss‘é? i cheam cin, a

ansi ne Pat ent . 08, 020), a tr| chot hene,
A var&tbdof 1aiba6isveais etoptssue garilablebnthe pravaedomof mdiogerjugated anti-

ExbB D gieee B X Sgide g b bR 0. RETRE Rl 88l 2,
13121%‘?99%&4&3&%19&%%%@@6’12@“Sl ne mol ecul es per anti body

Mayt ansi ne may, for exanple, be converted
t €olygaBSofen whiltilymag cletoxeciageatimey bp/mpdemgng g yariety of

bifunr each ed \[1\41 tcc?upq%g 'clgen“zigj s&rﬂtas E{Edl}/cc{n@ ﬁﬂ-S?(&-p%dyldﬁﬁwi)er

propionate (SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate,

iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate
HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde),
bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium

derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as
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52:127-131 (1992)) to generate a maytansi noi d-anti body
i mmunoconj ugat e. Anot her i mmunoconj ugate of interest
w@ovpnies an anti-ErbB2 anti body conjugated POT/US®09021590
re calicheamc nol.ecul es. The cal.i cheam ci am |

tolyelg_.? 2,6-dysagyangtie taln{;g Eisachve glﬂ%qleecogppobllng@ ueh, B f,%pdiﬁuoro—2Y4-
dinitrgﬂéiﬁkﬁe{).s R B IDNA QO §akRmsloxUn @Je‘iﬁ%&%{ as escribed in

concentrations. Structural anal ogues of ¢ eam ci n
Vitettateit ah, Srégncb 233898 i(he87).d €arbiont14alrbeled 1 -isathibe waatobenzyl-3-
-vll, .o2l,. u3 1, N acetvyl- | RPSAG and Q11 | nan
methgregy Sstipinepubisafic ptid (-DTed 355 SFmaay SilsiiEaent
for ccﬁm?ug%ltion oEiGucRBE &S othe aibod)2 Sed HEG 9449880.) TheBSker may be
also, U S. Patent Nos. 5,714,586; 5,712, 374,
a Oclsgvable, lgder U daeiliBling g:leed obthgoatotoxic drmgan ther celle dfor ¢ample, an

.. herei.n by ref.erence,. mat.i cal active ins. and ..
acid- BB oo P RS Pkt gy g Byl S85uaine tinker
(Charil 601t (R R\es@&b@h,nig:mbs_lnawg)% asdyl Beaysbd.agnent s of

dle{)ht heria toxin, exotoxin A chain (from Pseudononas

aetliagnatshy), a fpsien profein hemnprising e AntAEehRd antibedy end cyfoimxic

chain | pha-sarcin,. Aleurites fordii, prateins,
agentiy fh maft, B RACOdhinan i s P blide BPEbGITe 20

( RARt ardBfidr lembadiegh dif\Rn Shtibodn@aFbe Sorf igii@ ol s ‘receptor” (such

inhibitor, curcin, crotin, sapaonaria officinalis
streptpyiding iferoitilizgpn i tHmopPretrgastingivhereigithe gxtiberyrreceptor conjugate

. r
is s ATRAPAES oGRS BTy telfongl B BAAE SRy Bm
circulpties esihg b RWkarihg agert dhid then adebtigmploatoés “dpand” (e.g., avidin)
. immunoconj ugate fornmed between  an anti body and a
whichispeBIvgaedite A CHGEXEOMEPRT (@ Sact Tagdiopyclealidp). 3
ri bonucl ease or a DNA 25 endonucl ease such as a

Antib?@ﬁ?ﬁﬁérﬁ@%ﬁﬁé ¥e Plodr Yﬁéﬂaﬁé%ﬁAﬁEPT di oactive

pes are avallable for the pr ction of
r ddieantbpdigaofte present isrepBan amy ialsodicesed EXADEPE DY

.include At211, 1131 1125, Y90, Rel86, Rel88, Sni53,
corjugging e 9@_2"%@3/&0 P RE BBEAFUEIPE SRBPAS VBICh cOnv sy Rf@i@g&-g» a
pepti®fl cBEmAMEIPBOGYC ARA:, S3 WPK1/01 ﬁﬁ?ﬂ{ arl B vE GnfiReSock a0 Re,

variety of = 30 bifunctional protein coupling agents

for exgmphe, FEONBSLABTB mindriy. Pagsn Nopg,O7 278 t hi ol )

C IR SRR o mPaiehofIF nBubofisid D 8 AP T tacliddk any
enzyrRé EapaBlel oadtinglen hﬁﬁidk&%s@ﬁh b 2SR %5 & SoveRUEMtARs more active,
di met hyl adi pt m date ), active esters (such as

cwotwiigfmm. ni m dgl suberate), OIaI dehydesd( such zﬁs "
0 PSR R NS s o e AEHER TR R ort S5 Rl ot

limitede, alRdlinegmhobhdie aseful for converting phosphate-containing prodrugs into
bi s- (p-di azoni unbenzoyl ) - et hyl enedi am_ne), _

free dawgss e {raHatass ugedtl dbr eenvening suliztogsaipiing prodrugs into free drugs;

oosETEARATELARER o SR S ARPBAE A0 camer

drug, 5-fuddbiratidproetdasts, sutlnbd sepladin prneake, thermotyslBlbilisin,
ricin_inmunotoxin can be prepared as_described in

carboyypegtifases png rathepsmsdsncd 2s saepsgvdd pndb that are useful for

whod:doAglfelorbahaeif -
conveﬁﬁé{l£€%& ét ﬁ;ﬁ/ﬁ glﬁgg?ri a nepg%%égg%test ?gﬂé‘é{lc WH&&?GST %Seful
for commerting ppddangs thhtedoataimD-awian tcid siibstiteonty; cadbhydrawfcleaving
radi onucl eoti de.to tcpe arzlti body.. . See VR 4/11026. The
enzymesseeh Ay p&-galactosidase and neuraminidase useful or converting
glycosylated prodrugs into free drugs; G-lactamase useful for converting drugs derivatized

with B-lactams into free drugs; and penicillin amidases, such as penicillin V amidase or
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a "“cleavable linker™ facilitating release of the
cytotoxic drug in the cell. For exanple, an
wa@eiodobsa | e |inker, peptidase-sensitive |inkePCT/US2003/021590

dimethy]l linker, or disulfide-contai.ni li,nker Chari .
penicglfin 4} ahidasg, SeelugE e gy &&3@%&2@(@% &9y arpng n@f@gens with

. L vel : ) . . _
prend SRSk S ELAOLAR Bou, IR B SO0 LA
antibodiekewitk egzymdiic acevityyiaisodmbwihnen tel auass ‘abzymes;t ¢caebe used to
synthesjs. | et anot her .enbodi nt, an anti bod
convegh e i bt Mgt BiR ek At dEres (S et MM oF P
328 :4%‘7';455333%7?3? ARBIENDIbZ P8 LahiA et SRS ded S\Edescribed herein

ant | eceptor "conjugate "1s admnistered to the

for dqtlaiaret}ecrﬁthe alfnztymmma tblylor Wul@i@nunbound cogj ;J%at e from
circul atjon usi.ng a clearin en :
e e S arviof o e SoVeleMly DGR s 218 Hiema .

antibbdeSHNMEGALRL Wl B RItRXhE s@BeRthd Ssebf thPheterobifinctional
radi dnucl ectide). Antibody Dependent Enzyme Medi ated

crossknkitg tepgdite dispyss¢BRNE) Altsmnatimelyblvdioaproifins igemprisivg at least

i.nvention may al.so be used..jn. ADEPT .b onj.ugati.ng..
the aq R Biditk ton 3% sr e R P Tabe i irichy g oY AR pyiionally
activEPeYiBh bBard elya¥ fhd Riventionfcan e RbhsibticteaRRiNRt B AR ITINA
agent, see 81/01145) to an active anti-cancer dr

ug.
techniies w2l knownax disre/sca/e g N OPeEsr ehrhl., Nagre HLeau-605. (1984).
4,975, 278. The enzyne conponent of the i munoconjugate
f.ul, for,. PT includes any enzyne capabl e of
C”hag%ﬁﬁﬁd @Hdgﬁﬁr%@?ug in such a way so as to covert it

| Mther hodiffostord OF theeantibodieo @ Xxbhitefnpldted TrginmEsr txwiiple, the
_are useful in the nmethod of this jnvention include,
antibeglyt may he Hakedtg ong pf ¢ ¥arigty of penpapieHBCee PpVMAS € Sisef ul

polyel Bl YRAT, do bR L TR A e, OF LA B 01
polyeshilléret ghyand ahdpolypwpplened glygsl. iTHeantibedy wayglso or elydrostivety be

inked s G055 9 e 106 st sl 3  ggrescentlbel, o

. - f il . L r .
S O RSO TR Y P Bt L B st
linkerbleepisi ns (such as cathepsins B and L), that are

useful fo 0 conyertjin ept i de-cont ai ni ng.prodru

ohhs bl B BE anirel 2 BASRSOR FubieRa S oEpiatile, by
coacerMtiof QHBIdue8 Br BY BrHml %)B@"neﬁ%ﬁcﬁi (Forlexampny acid

substituents; carbohydrate-cleaving enzynmes such as

hydroxgmytylesilukisd as gelatimieraeapsilles aakpolpdepthylfiehacylate)

mier Sy eat e oy B RS Rl GE R gpsomes
albuntfntricfodpheed, allBrobMiiRidnk SGnd it fclesaind nafstapsdléd)or in
am dases, such as penicillin V am dase or WO

macregaud$ions 09ehpehhigyee ar/diseiwed in Remingtan’s BhaomapsudigaleSciences,
usef ul - for, cpaverLihng drugs derivatized at their am ne
16&1%ﬁﬁ?bé%%%”%wﬁﬁ”E%ﬁgﬂoxyacetyI or phenyl acetyl groups,
I eRemtiiMeBY antibddied diSoddt hgfein Abl alsb &k ifv@hilated as
anti bodies with enzymatic activity, also known in the

immugofipespmesh Lipasemes eqnipipiag feantibedy amyerared hemsihods kepyvn in
f i | OR; ] fre Chi we €gn. " .
e o b0 AUEALA ATl 0P AENIE 00, 53 S yon
HwargodtjaligPices Nanddos. Seicli8d €1l :40300¢880); U] ParneNBs. 4,485,045 and
4,544,545, and WO 97/38731 published October 23, 1997. Liposomes with enhanced

circulation time are disclosed in U.S. Patent No. 5,013,556.
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for delivery of the abzyne to a tunor cell popul ation.
The enzynes of this invention can be coval ently bound

WO eoottlasoant | - Er bB2 anti bodi es by techni ques wetT/UR008021590
in the art such as the use of the heterobifunctional

cPa@@ulaﬂmqq@fu} epsemes et e srisrAedibbihe revar e FRBPIpLion
e L T e L T
derivaimecaphdsphstidybet]ﬁamdammﬂ REG-PE)c Liposomes ane@utmtﬂedailrough ﬁlters

enzynme qQf the invention e truct ysin
Of def§g i o SERYA LD BRI L G EH T REAT: o 40 draghens of the
t di
{598y MNORS I st o e
Martimedilf, UcBiol. difennf ZEZ%N&)@QB%)swaadlsmtﬁdeamdlaege reaction. A

ei n.. For exa t he ked tQ
chemejfjgapfiis AFap, BOPIORIKGHDF S L SRS revcs Gebigpn etaL.,
Nanoﬂﬂ'dﬁkbﬁbﬁﬁe@@i%qq184 (p@d%ypr opyl ene gl ycol,
pol yoxyal kyl'enes, or copol ymers of polyethylene

gl ycol and polypropylene gl ycol. The anti body may al so
Vectos, I&bst@%latanddivobﬁ)lnantﬁ%@éﬁod% one or nore of a

Y 3k FivenBn S0 b SRR piReic S aelhe HiRRARE!

1ncludi@§3h1luhﬁlﬁze(pdfntlaEfHE2ﬁin‘t‘ibb&1€§ veGoind hbst délls ast@pasing the nucleic
specific 20 linker nolecule. The antlbody al so may be

acid, et neeqrpligantriechniguss &5dhe produstionaldhe antdodixanpl e, by
ery e

For reﬁSTn\% f‘ érg?uc&fno%( I}gir*i %}efﬁﬁon@g} th%%ukf?—:%ﬁ a[cf@éﬂc%huﬂg it is 1s laggde and
insert€d infieh adplidatite ©EEQ6EHS threiter amlmhmpnﬂmﬁmmfemmm) at 6r

m crochsuI es, respectlvel y). in_coll draéls
expregragn. VRN @V@@I@&é hq mgpocionghhtibodyjissad @0 & [seaHeRced
using %ﬁ\éeglziggeal edﬁ?eg l’(é)g "H*rrgisﬂ%% nﬁﬂ@lﬁlﬂg%dgﬂ'é?k&%g ?Iéa? E% c&g;é‘tge of
bindind @edlf&ﬁlljbﬁﬁgbnemeﬁemﬂggh@héa‘yy Rha tightoshiains o kheSoitibndygs Many

16th edjtjon, Gslo, A, 1980 The nt| r
vectomars BB, (b GRHRLETER a%éifaﬁy bistugis bRt Rk gt tego, ore

garettel Qe r
or mek TBA (O RASRET S sicns PR etk £SO 129%%%*‘%“2‘?5 Ao Mae
genesglas entidned elemdanst momotdr, aud. 3 traxscriptiokdetmingaendseqseice.

USA, 82:3688 (1985); Hwang et al., Proc. Natl Acad.

ci. USA, 77: 4030 (1980); U.S. Pat ent Nos. 4, 485, 045
Signal sequencesCPRPEREN and WD 97/ 38731 publ i shed Oct ober 23,

199 -anki i ;BB2 ABRELMIds M EN gekedGbécmmbiadntBot bAK dreetly, but

disclosed in U S. Patent . 5,013, 556. WD 2004/ 008099
also a@(ﬁfsimsm@gamz%wh agterologousimojypepiéde, Whichys pefeeblyrsignal

seque%f:ef %recglel{eraé? H)egé%givnﬁge \é%ge%%' Tox c!]@a%g% CHPAY" }%ngﬂﬁﬁ$&d[he

matuR PSR OYpepadd. MEhe h‘d@bl@gbﬁ @éna&é&luaﬁf%seﬂaefeki\paéfbﬁ@@ is
phosphat i dyl et hanol am ne (PEG.PE). Li posones

one that is ggegnizadrasd grodersed &i &, Clegved by iamignabpeniidase) bYtﬂaﬁ host cell.

b RS R B B i,
antib6B ki Hieal €tieh@A tieckigmal té”qaelhdeﬁs) subzasitaish e pokidyetic sllgnal

Martin et al., J. Biol. Chem, 257;286-288 (1982) v ia;
sequencesaleqted, dor exarplie ﬁgﬁ‘g‘@e oyt dhe allialine phosphatase, penicillinase,

Ipp, or heat-stable enterotoxin Il leaders. For yeast secretion the native signal sequence

may be substituted by, e.g., the yeast invertase leader, « factor leader (including
Saccharomyces and Kluyveromyces a-factor leaders), or acid phosphatase leader, the C.

albicans glucoamylase leader, or the signal described in WO 90/13646. In mammalian
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chenot herapeutic agent is optionally contained within
the |iposone. See Gabizon et al., J. National Cancer
WO p@t/008089( 19) : 1484 (1989). Vectors, Host Cel | BCHOS2003/021590

Reconbi nant thhods 10 The invepntion alsoﬁgggahde%?
cell eX@é%ﬁ“eH“ﬁHE‘? @Pél@@l FPABFRSSE PR AS VIERhSPHIRT % eaders, for
C j@nti bodi es, vectors and
exam%l%s{hgce I's c t’hree nuﬁ?oe?c aci d, and
r temiNAdot such pmunpoesegiamrls filgated lmnbadmg(framﬁtOtDiéA encoding
ant i body ﬁ?r reconbi nant production of an anti body,
the arﬁh@fhﬁ}anélbe Acid encoding it is isolated and inserted
into a replicable vector for further cloning
L 3RPLibh &Rt ddponbnt he DNA) or for 15 expression. DNA
Origi Japt.l]’lhng th (ﬂﬁ%naglonal anti body is readily isolated
aerﬂs @cpxessumohndsalmgng:mmsu comaiala xmcbm@md emusecegthat dmables
onucl eotide p
the vegTerd A HSHBes PREs Py B e oot it ae Rt G h Eicipe ystors tis
sequehb@ﬁtonﬁ it BalEs thd Qedtbit tolreslichte iBepend ML idTiEe Bdsechromosomal
aval | abl e. The vector conponents generally include,
DNAbantd iaelsdescrigingefirepliqagion enautorymonsiyrephicat g Seqieness mych

oAU B P P RDERRR: 180685 o

rephcﬁfl&m?rbﬁlrthe AREmad pBRBBLsisRitAe for Qﬂidﬁt GedrhaRgab@rbesa, the 24
Si gnal sequence conponent The anti-ErbB2 antibodies

plasnndyn@@ ip puthbieeor yeasompil vameusyviraberiging (S W0, eebiopa, pignovirus,
s _f
vV BBy E3d HEh TR RERKI 8T, ML NSRRI e g
replic@tibie orfPdrieRER ot feddad forgnammplai é)dpﬁessioﬁamalgfs ($het SV 40 origin
the N-term nus of the 25 mature protein
may typicplhepe peed ontyeeqarsed ebyya fespy Aromet e nce sel ected
preferably is one that is recognized and processed
N by a signal peptidase) by the host
Skkméé???neééﬁgg%%%karyot|c host cells that do not
r ixpessioa aad dlopinpresors mey naithne shectiof g8y alsa terinbddy

selecizboiety AP, befeton eotieh o wafeuy bk (Y St sigeeto
antibiotiesiot (f’tﬁeIQBQiﬂE’ % dhSicAikK "i‘l|eb ?mﬁhlﬁéﬁhhﬁé)?a%@ 0r tetracyclme (b)

peni ci |11 nase I pp, or stable enterotoxin I
compllmme asxotfé@hlq@ﬁstenmaroe(¢)csnplolbi@nhaallrm@imt@mt|avallable from

compl B acer| BhAgRe SHronma s PR R A

&@tsa Ssttilsh Uneaicamizesa anrgfto afrast gerffa)hostoaen
acli d phosphat ase | eader, the C  albicans gl ucoanyl ase

Those eeltsehat ape suchessillyrfensvsned Witk @ Heterqiog ooy 236 pEpdusea protein

lian. WO 2004/.008099 PCT/ 003 9
conf G B i e U O SSRGS eg s efiplogof sueh
domﬂihﬂt%ble@tﬁﬁf @s%@lﬁé’dﬂu@@ﬂ&i’rﬁycu{ @ﬂiyco? Dok Qcididnd hygrops®in,
si npl ex gD signal, are availab The DNA for such

prAnethercrampl ofisuitable pejentehic markeanior mpnipalim qells m/!hose that
he
et 350 8O TG LR By 2ty ot

acid, ¥86H /TPHERNh§die Ritases hztAbildosedal end d1tgreferabhya btiamte

the vector to replicate in one_ or nore sel ected host
metalethjogeingenes, afenpsine deanigase grjbacsiesappyyase, etc.

For example, cells transformed with the DHFR selection gene are first identified

)

by culturing all of the transformants in a culture medium that contains methotrexate (Mtx),
a competitive antagonist of DHFR. An appropriate host cell when wild-type DHFR is
employed is the Chinese hamster ovary (CHO) cell line deficient in DHFR activity.
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sequence is one that enables the vector to replicate
i ndependent |y of the host chrompsomal DNA, and
WO pkieses9 ori gi ns of replication or aut ononobusPET/US2003/021590

replicating sequences. Such 10, se uences ar.e 1
arativel ygnqsh?qllét(garaﬁulbréw@ﬁrtapw&&% COmpITy P
t I
D] p g kol BRURA 480 LR8BS %@%Z )
antibofy,asitd-typerDEFR pretety biichimothe selegtebls markerducians a;mmo glycoside

3’-phc§ia]£oatl or i gslerzggirf)sggrbw ’FF‘E L%b?fgdenoﬁl r US?(}lgli\q(Sc\g/g‘?aglgl?gPX)
selecu@ﬁ 356 'f{;%he Ea@ct e B @fsuch &P a&ﬁ&’hbg@?&s@m AR@sbtié S S0t

or mamTa I'an expressi on vec t he Sv40
kanax@'cingnébmgtcﬁn,rm(}atlﬁpﬂeams Rxaéermm4;9|65319aecause it
cont al s the, earl y ronpt er |on ene c one t
allp srlecliph 8305401 H&e\}%é(‘?%?’ésﬁﬁ% oL et ipet EaPB et
ﬁfe‘f‘ﬁ A BRhEGHTEHI2 Novih C28224Y @9 K ¥he trpY REfSprovides a
plasm se egl on genes e%code Sr—t_el ng mt (g)lﬁc%n%r
selectiop simkarfora trutard straihiof yeass 1a@k1ng ﬁhﬁeablhfwﬁo §EOW & fgyptophan, for

examig A BRC A BTER Pl b o Gotndr Soaind 30 G pgiBnce of

the trp'iqgé?bly irfthe oSt hoftWbl beftnse th@ﬁ pf’dﬁ’dds%ﬁ'eﬁfef:tﬁ\%‘@nvﬁ@ﬂiﬁbﬁfor
nedi a, e.g., the gene encodi ng D al ani ne racenase for

detectmciranlsfonnahm bx gropite ivtheabspuce of irmtc)@wie memilesly,ileed- a

a3 ot BB @5Robt s BB o

beanr%QH@L&[pgé&e a protein conferring drug resistance and
hus survive the sel ection reginen. Exarrpl es_of such

281 afishitionn vectaws| deived fromsthe { 19etim cligd arRlasaydipkD1 can be used

o RPN OSSO o

large-ﬁd&[b%ﬁoﬂlﬁtﬂion o feddntbifidhe cald et dsiic ohs mpontd &K, dactis. Van den
etent to take u8 the anti-ErbB2 antibody nucleic .,
Berg, §¢q echyalagy.o8 1 BHERIV): Rytablg nRBtiepprePression vectors for secretion of

net
a4 BT b LSRR k1 KR Sy e
also be@cdisdiosed|! Fbexr eeilg Bi@Uedtmologypb897E €1993).t r ansf or msd
with the DHFR sel ection gene are first identified by
culturing all of the transformants in a culture nedi um
Prom@uereoniiedi ns nethotrexate (Mx), a conpetitive

aﬁ g&gﬁbﬁ' ‘émcpélo@ﬂg Rectéfb RERN Jp&fn'teﬁﬁ g phfinbdtet Bt is\W®Bnized by

type DH enpl oyed i s the Chinese hanstér
the ho@t/@‘gynl(sﬁrd@)i icepdralily hekeiktoithé anti-EihB2Di#Rody nusléic peidwo

2004/ 0080 9 PCT/. 03/ 02
Prom g sy a erEE PR Y 6 LS E Ao X Fepg e #actamase
and la%fBQQ &r SsleRs, Ak AR HoERALRE, LPyidpHAR (R MImoter Bystem,

equencés encodi ng ‘anti - ErbB2 ~"ant | body w | d-type
and hjzmﬂtaq)rpnmms sychaasdhaiao prasmotere | oW elist. @ tharkiaen daetarials

promgis B B CEPPOGFERE R R TRtk aoe doai ] cQPtglt Shine-

Dalga®§) @CD' QBqRHEE bpéfrﬂﬂy liARePR! the DA endm{rig&he ShCBEE aftibody.

am nog yCOSI dic anti bi oti C, . ana Ci n,
n @mm@uenseq@cn@w kngae for slkasa@g@n tVlmuallmalb gEkarmic gt\nes have

an AT R G RRe EE iRty oo 10 Bl bbiah i i e
transoiption {Nihitlaged. 28itRRH s€hRA founa’ 116 té BPba@e npstizapMircie shesstart

of transcription of many genes is a CNCAAT region where N may be any nucleotide. At

the 3’ end of most eukaryotic genes is an AATAAA sequence that may be the signal for
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sel ection marker for a nutant strain of yeast |acking
the ability to grow in tryptophan, for 10 exanpl e,
WD 008099 44076 or PEP4-1. Jones, Cenetics, 85rdRUS2003/021590

additiypof eqol §eNbIEAORDP P GedingReqsbhis (Al Bt tese 26GeHces are
suitab?ﬂfﬂsér@%fg e%(?fyotig%&%%%#i&gvécfﬁﬁy ormation by growth in

e absence trypt an. Simlarly, Leu2- deficient
y Exatphds fod suisableioMoRag 6&Rcnres I8 BR6Yithaya@stdmsis incledd thd

promeilia Py SRhERO I Sals Ry PG e iC hipimes s a5 enolase
glyce%p&ﬁgaéis%ﬁgé)&?auéa?dfég%sefmomw@f)ﬁwa& a0 ®xylase,

uyvero s yeasts. Alternativel y,” an expression
phosphyftetnkihaese, gluapspeé-phadpbate issauartscohpbbspheglyntrateanttassal f
chynosi n was_ report.ed for | acti s. Van den r .
Py R TR AT PR Sempr g0 Bt B HBFise TR rei oy Eidtokinase.
eXRh&SZh & DHrof6tet Vhidrard BRILEbIcGHoRbtersBiviiEthe additional
reconbi nant human serum al bum n by industrial strains

advantdgelif tspusariptips eentrelled bygrawthoropdisions)i ase thepeemoter eegions for

I i o/ Technol @ 9: 968- 975 1), . .Pr ter
alooh e RoRems: gr BTG Ce o PherbPrs b lfmmes
assocfafAtwitinifroR e ietadbliéh AhetaBothRBe@N B ecali¢hydd B phesphate

organismand is operablly linked to the anti-ErhbB

e

dehydipgenbesd pnd endyaies resppasible fprgneltese 4nd gplegiopeutilizatipn eSuitable

Wi .ok o ' ude {
veto RSB BELE SRR LB RERL OO BEOTRLEE oy
YeastiabsipRad dseare advdnydpeomianséd mdlh peasopiodiotayst em  and
hybrid pronoters such as the tac pronoter. However

OHEHE tibady ERRSSTIPLiQN BAmrErieraingnapmali host cells'is
contnﬁfe(anfgr %ﬁ%n@%ir l:g%gﬁx%gg)l@egr? Bﬁttaﬁ{egﬁllsn? bﬁ?g@ﬂ@m@g éﬂ/imsgibiu)c/:h as

contal arno guence opera
polyohianked, fowlpdrevibNAadenooidig(Gudhe AddnovirndB2bavihé pardifoma virus,
. Pronoter sequences are known for eukaryotes. Virtuallz
avwnamw@aRf&%&ﬁ%ﬂ@%@%&@ﬁmﬁo‘g@a emﬁiilﬁEanrsea@ri@ﬁost preferably

s At & 09X sk he
simiSFREH BAODTEL S G B ol R Rt
promstegereancienrhumogtb brilin pooBétet) fiveshespshookgmompens, plevididsnch

of transcription, of man enes i s a CNCAAT region
Promejgrs age f\?lﬁw R’E%WQH&E&P@F g%fﬁya@mm the 3' end of nost

euqiarydy hitd BeGSmofraBr MATAAH 3R URNRIvEN i EtaiR&d 41

signal Tor WO 2004/008099 PCT/ US2003/ 021590 ° addi ti on

SV40atsttitiompiphgment tlit hlso conthins Bie SYHD viraltomigiceftieplication. The

. equence. Al] of .t . i tabl .

imme RO B rP P 5T BLL A DR &Y BRBRB R Bh A et B T sbippcet o

HindI®f B $é5ti A SraghRaPt A RYst SR GeRPRsisihng DINA €n WahtinMRATbsts using
hosts include the pronoters for 3-phosphogl ycerate

the baviinesapilbimavimes asgl yecorr j& disclesed ymBkS. Ratash Nas4.4hdH46 eA

modiéi@%bﬁ I%ﬁ gﬁl%g}%g%g %\%F%%%gglgﬁggxeﬁg%gﬁg gl?&ﬁ?Q%B See also Reyes et
al., NBAAS RO9H08&00 K 9825 6n efpréssitoftuplasPiaérecrbs ODNAdaenouse
rate nutase, pyruvate Kkinase,

3- phosphogl yce N ! S .
cells wtb &T@m@@gp{@& acthymisives kisese nspivefsh igmuesspes simples vige,
. t
e e RS 8RS B 30ma A0 PLER B8 B S e

transcription controlled by growh conditions, are the
Enhaipded elvntint tsghoaest T or

Transcription of a DNA encoding the anti-ErbB2 antibody of this invention by
higher eukaryotes is often increased by inserting an enhancer sequence into the vector.

Many enhancer sequences are now known from mammalian genes (globin, elastase,
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10 al cohol dehydrogenase 2, isocytochronme C, acid
phosphat ase, degradative enzynes associated with
waondonogem met abol i sm net al | ot hi onei n, gl ycer ab@ehyzies/®@1590

- phosphat e, dehydr ogenasge,_ . and enz nmes r onsi ple for
albumppp ot fsopraipia. gad Bewlge MPHCFHBZé‘PWGPﬁe vi ‘F% E@I}?F’égom a

eukar)%rl?lg Ryl gggleﬁ)?egéﬂ%%ﬁ%%% @he{’}?@% eREREER tH@la@cr 8af prdiber

east enhancers al so are

repllcaﬂmaiﬁgag@mMOﬂm etle witbmeyaasirugradyopremeier tBhancer, the
Anti - Er bB2 antlbody tr nsc&ﬁ¥t|on fron1v ctors éﬂl
polyorma eHRATCSOTHBS 1ate SXIF o | BE TepRRTaBIarigit 10 AIpX s gnbapgers.
as

t {
See alpJ ?gl‘ﬁ n,gﬁétiu?% S@ 1{123\}8[) 1982)! dﬁeerﬂ%mﬂ%aeﬁlfent\é foUREFa

X Virus, adenhovirus (such as
eukary%dﬁr]mmnoues Zhhe dnbamo@emaa pbielsploced iwforths yect«a\at ampositipn Giver 3’ to

theanfy b2 AR RGBS GFASE- B FRREHOUP PSS! tly, rom the

pmm“ﬁ&pn1heterologous manmal i an pronoters, e.g., the
action 20 pronoter or an i munoglobulin promoter, from
heat - shock pronoters, provided such pronoters are

Transaquazttiebh’maﬁbn tompamenost cel |l systens. The earl y and

r.onot ers of . the, SV40 vir
o BrreReh S voes g Y s oo B0 s I R g animal,
humait, P haé18sted BEl1sIA ovtieh alultideligian ot%] sﬁfQ} Wilbils® Bontﬂih%equences
i’'medi ate early pronoter of the

uman, cyt onegal ovi rus
necessasy wﬂvﬁewnemauyn obtranspaptiopsangd fonstabiliging rtheEnRg@s
sequeli)]c(sag necirj])tgl?xﬁanly%ﬁgf %‘lg RbmTHO5 ’eeﬁ%' Q&a%ﬂ nﬁﬁﬁ]ﬁllsia?e'a re%mns

OVIne papl a5 a vecto

of eukdiyokic 0 @ftal DNWsBr cBALARNITHYSs regiohd QOﬂtéﬁ nuAleotlde segments
nodi fication of this SéStGﬁ]IS described in

transcphed et palipadenyleted ppmentsdn thy wirapelpied P@’Etlonaﬂf e Ingﬂ\{fr e,
encod?rﬁ\?ﬁ?gérb%%]an%l%g el)?I%]uS% tﬁ?ﬁdr&lﬁoﬁfterﬂﬁ n coftnﬁt)ﬁé &40

I'Nmouse S un contr I ne
bovin&| hpfoomd wlyddeaytatiar eeins iSep R4/l l(&% arﬂ&he expression
ternatlvely, the rous sarcoma virus long term na
vectordiprdeged dbgfe¥e used as the pronoter. Enhancer el ement
conmponent Transcription of a DNA encodi ng the

SelectPIH dridh e?or%ﬁzb}?gjdl[os?f:elish' s invention by higher
SIS

eukaryot ten increased by inserting an enhancer
s 8qitahie bostroelds fon elonerg ayexprerting thedWiAde thesx@qmmgnaireathe

ok L TS 0 B0, Aot o5 808 i

umOE@ﬁaeﬁGQ E&bddterANSidhE Wrhi)negdiiw Grabiaih-pRRBWRVR Eanifthe for
w [T use an enhancer from a eukaryotl c cell virus.

examlﬂnalﬁnbmbacptmaqqdfesucn@s Bwlgrichinang e E. onli, Enterobacisr.firgénias

Kiebstel e bt cogte B 2y Sabithst 8 mobhRbihy Seraia. o5, Sormatie

marce@@di@né}ﬂrSIﬁgelIah@s \Lvam @s BhdiBi @Eh 8B, sunilis aad BolickRhifoinis (e.g.,
nd adenovirus enhancers. See al so Yani v, Nature,

B. hclz@rrfomwriaP(dlm)ed @nD&ﬂ@nﬂQ@bhF}é@ﬂt&pﬂld%%ﬁWmnas

such a}sr]?[ %&%ﬁ% \%%I(?EIS g?toian pos | (}He O%r%%!ﬁ%ﬁc]‘iegoﬁr?%nﬁg h%Q 1's %egoh 294

(ATC@IH | 448) bidhoash bihefytramcadh RYE SR E eoli bIt776 SATCC 31,537),
f’erabl |ocated at a site 5° fromthe pronoter.

and ETWthcBrl il gt(AEﬁICt L3R are sgﬁal@lgrrgaw@,ﬁxamples are illustrative rather

than limiting,

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast
are suitable cloning or expression hosts for anti-ErbB2 antibody-encoding vectors.
Saccharomyces cerevisiae, or common baker’s yeast, is the most commonly used among

lower eukaryotic host microorganisms. However, a number of other genera, species, and
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10 Expression vectors used in eukaryotic host cells
(yeast, fungi, insect, plant, aninmal, human, or
woeheested cells fromother multi ceI [ ul ar orgamynsgoos/()zls%

- wll also contajn s ces nec ry for
straing i rPER Y IabIe 47 SPSTIL RBFImIE b S LRty panbes
Klu ﬁg?’ﬁ&ﬂs shdy e{‘geﬁ Rkfs, %0 ﬂ}sy AT |2l KT B\'i'?gﬁﬁ‘&ls

occasi ona untr ed regl 0 S
(ATCEUKHAFRI vakemmla(lAm d)78)cEl\mlt11 TABEE SWOL)JK

drosop RO It T4 e B Rk TR dapEr A G
402 2?(?) PRRi2NBris BB 983,090)20kAdiEE; PER 18R qEsia @re2445254y]

anscrlptlon term nat’ion conponent is the bovine
Neurogparattastn rthwempo:hly@as engh et $abwaneiginyices Swidenpdisy 41026
and the .expressio vect or _di.scl os t he

filam s ) S eh, £z A B AR forktietact By aad;Aspgeiltos

hosts mgsgehh(ﬁllglgrmglppﬁg%%g or expressing the DNA in the
vectors herein are t prokaryote, yeast, or higher

eGkidablohest celly Hr thesprdssidn aﬁglxyeosy&w am-Erb;BrMbyéy e

s RSPl Y B At pln

insect@¥BPNEmeldnt 8LANGE £ s ARSAR Srb)ﬁziht@&n dxﬁmgapemgswe
E. coli, Enterobacter, Erw nia, Kl ebsi el Pr ot eus,

insect$abtrastie tﬁloal hastssuch sasmv@rqr@ﬁvgwm@mtmllage Aedes aggypti

s 1 FEL B R S R A B SRy 5 b

mori Kafe Been idBntifidd: e RbfiQy of sirdllskathis Sor teearfbeiion bilo Iﬂlﬁﬁclgrh@allable
ublished 12 April_ 1989),  Pseudonpnas_ such_ as

Egianienkof %Waglsph?é‘ﬁt orpicadNP\O3ad fiedirary it Ié%tpbyx mori

o STV 4 G TS o
partlcﬁllrl’ﬁfﬁ?r)trans&ﬁdoﬁof SisdopdéBal f0gip &TECeIR?, 325) are
suitabl e. These exanples are illustrative rather

t Rlgat p@lmttmﬁ@s ofjcRiteRiEPT: BRI SRYRRBBFHIES, O%ﬁ&awsﬂofqbecco
filamentous fungi or yeast are
can alg(tfﬁ% Q‘E’FZ} ?Ponl ng or expression hosts for anti-ErbB2
afowleocky irtaesdian gear@baﬁeﬁ in vSaabritacelisy amispmpamoa iode,
or compn S ye t he npst.conmo
vertelgB AGIE PORERTL R PEITE) Wsheciie Aaor ipenermaute. digutes of
useﬁ%&%{%gg% 3§st L BhetRORloRke P RIBREFEV 1 qm@ AR BARA B8998

021590 strains are ‘cormmonly avail abl'e and
(COSE TIC BRI el 65,1 ) surienastByinic bskacy line (ﬂ%mé% oelfsesubcloned for
| .uyver onyces, hos

growth TGS OA FRISTRpCRRBRT € Al b et 36 5D D iyptgmter

i AT R e RS0

et al., . Wathelead aﬁzrusUSAy 274316 61980R); Bongsepipl celle{Tivi,Mather,

piol B8 R T oo RRLE ST IR B ST 4

green%?cﬁﬂ)@{l‘ [«tidih@}‘ e6l%s ﬁﬁb}m@ﬁlt AlrCE CRId 587); harmAtawical dginoma
urospora, Penicillium_ Tol ypocl adi um

such
cells @mms@se@. 61GC12); s bidoas: Rells(MPCK; AdIGEHECkrid)butfalo Tat

liver cge}ug@gg, A LReE st ﬂbéfggl}gu%?angﬁla% BEIsTOPIRIARE €EL 75);

human liver cells (Hep G2, HB 8065); mouse mammary turnor (MMT 060562, ATCC
CCL51); TRI cells (Mather et al., Annals N.Y. Acad. Sci., 383:44-68 (1982)); MRC 5 cells;
FS4 cells; and a human hepatoma line (Hep G2).

Host cells are transformed with the above-described expression or cloning vectors

for anti-ErbB2 antibody production and cultured in conventional nutrient media modified
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10 derived fromnulticellular organisnms. Exanples of
invertebrate cells include plant and insect cells.
w8039 bacul ovi ral strains and vari ants andPCT/US2003/021590

correspondi ng perm ssive_  insect host cells from hosts

as apRIgRFiatg JOrIpduape BroRIGters gielrsting trapsierghagts, pLampli e genes
), Aedes al bopi ctus (nosquito),

enco%?%sop es?é\d%éﬁ%ggast er (fruitfly), and Bonbyx nori

have been identified. A variety of viral strains for
Culthgﬁhéémtlcdls are publicly available, 15 e.g., the L-1

nt o Aut ogr acalifo V.and. t he
« e st lla el 5 buce SRpARt- SR dabhodf Pl lbisdyrop nay be
cultuiéd§s a%n&tk)%fmd&hs MShRiehi ARCRA IS nfe@ialsi6h erﬁéﬁﬂst F10

Invention; particularly for transfection of

(Signsp.odopmet Essfenugumqhma (CHEM), (Fikmn), RPM-1640 Sigres), aid

cott etu t 0 nd
DuGh' o g% o RERSERD, S5 8 e Biog
host delik HERIdiIfGAS al@8Fthe ek £8dscHPediBIHAP EtadleM‘e@fi | Bz, 3844 (1979),
propagati on of” vertebrate cells in cul fure (tissue

Barnesit tal,l;z@)al higchrae AAR:285 (bW +18.Sp Pateridiiese 4, 76X k] 465 5866;

4927 e Lo R a i Vig 0Bl VS PO b PRnt e
30 98lsuﬁw1beeﬁ6éﬂsé@ Buurk infbaRY fokr kHtehosPERs OAN D t16eRd hiedia may be
subcl oned for growh in sus enS| on culture, G aham et

supplgmented as weqaessary with hoggomssy an g@a&gy fm {sueh asinsulin,

trans%; rl% ;%)( %a%%:rfa(l %&hﬁ?&ﬁbﬁ% l(sh%?l s g@#‘%@%ﬁﬁgﬁaﬁ&}e@ vary

magnS6itm, MEPphosph#td)] buffdi® §&hich as HEP%) Slﬁrclsbhdesc(ehd}ﬁas(a'ﬂbﬂosme and
Mat her, Biol. Reprod., 23:243-251 (19801)) ; monkey

thwnmlmﬁae@nhbmucs (qugvas ﬁﬁb@"@zﬁy CzIN}@ dmg).iteagp e egWé’ér(dMé*ﬁ

morggrgp SP%B c{s ug}g.%fgr p(r?ﬁgﬂkat Cgﬁf’ &:%8@5 in m@{g%lgo:]eéryr%née), and

luco§€bfﬁ1&d‘vﬁﬁfent/éﬁ S6drcd4 Ay btHet ﬁédéssfa suPpPldniened mewehlss be
s BRL 3A, ATCC CéRi%y1442 hﬁman | ung gyelllfpg (W38, %TCC

inclu atﬁBpfOpnhf@mancqntr@WHSdbwvgoqlqllé@k@m mhemlledﬂﬁmb,@aﬂ The

cult%&né #HB‘F as( %e&ﬁgg %ﬁ( a’ﬁ‘i% 1 o %ﬁosg&%v&@f%%ﬁsed with

" the hdst 9823dléctddor 5x§1€$§1@1 andF &4l be bpmarerd ielthe ondinmilyhikiiet afisan.

Ilne(Hep &). Host cells are transforned with the
bove- descr%é)fd expr.ession or cloning vectors 35 for
Purzﬁgﬁfzpn er Pl ’Q’deroductl on and cultured in

COPYELAAE el PR 6, MZARAUOHAA s

the pgripdamantie sgacesal dircily sedreted sito theamedsymolf t]mnﬂtnbbg}y sgprodheed
v B R BB 5 e BSTAERE St O b0 s

\remo@&f irorixBRS1aBY 'c@&ﬁfhg‘ﬂfloﬁ b ﬁtﬂaﬂlﬁ%ﬁbh OCaf® %t RE, Bid/Technology,

t ur ed |navar|ety medi a. Conmercial |y avail abl e
10: 163ebﬁ7a(1992)fdeambdaprscedu® fof Biodptiap antibetlierahibls seersetratied to the

peripligiscbees &f sl Bt poilbasteis thaeilh BoieenS of sasiug

acetafettpnaio&)e EDArA, Gl bﬁéﬂmeﬂmun@@mﬁ@ldamgm fwelﬂ ziBoﬁfBO min.
fhe nedi a described in Hamet al.

Cell @m&par( hommoved by centrifugation. Where the ant1body is secreted 1nto the

medium, supernatants from such expression systems are generally first concentrated using

a commercially available protein concentration filter, for example, an Amicon or Millipore

Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of

the foregoing steps to inhibit proteolysis and antibiotics may be included to prevent the

growth of adventitious contaminants.
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Barnes et al., Anal. Biochem, 102: 255 (1980), U.S.
Patent Nos. 4,767,704; 4,657,866; 10 4,927,762,
W@ 2®8009%b; or 5,122,469; WD 90/ 03430; WO 87/ 0BARES2003/021590
U.S. Patent Re. 30,985 mag‘ be used as_cul ture madlfa
f GFheranéibpdy eorepasition pipgared tromdhe colsfan baiyrified using, for

A

chrorﬁﬁlb glxap? lwig iﬂ’ﬁhhy thohetggrass Heﬁlg(tga pﬁefaﬁeh@plﬂ;ﬂcmtl)or; ’]ccechmque
chl ori cal ci um gnesi um . and, phosphat e uffers
The selga@htyassf S R aftat Fgaad (depetilsaqn HeeResies wddspivaco!

any it GHoBhn FR AbBIARAGE ekl i 5 DRI ) R ¥ekised to

enen ef1 ned i norgani ¢ “conpounds
purify antidddjesphat aenbased o ilanmlan qb,m@emt Thohdawp shains ([irdmark etal, .
m cronol ar ran a cose or a gui val ent
Immugaeh Mgfh-s 8o 8%@)05%?1%5%@@%% %@63?@1%@9&8%@}%% and
u t n
for hl\%g%rﬁg?géui %g %%?‘g&?% ?;135;62’? T%g@?ﬁﬁt gg@ g{ra?ﬁ)k Rf‘\%hfcﬂ e affinity
hga.nd id ttackedcio mabst ofers agasmaehblamhee I S laraaavanableaMbchamcally

i ke, are_those evi ous th host eI I
stable BRgice B HoPdP CoRpILELgh Sl R (oS Brrept afifs for
fasteloﬂgdv RAEd dnd s%léi'tbl ﬁ@cc%%ﬁlgstﬁ‘ﬁbs thdiiahfbeGehic Gl Rith agarose. Where

anti - ErbB2 anti body Whén usi ng reconbi nant techni ques,

the awfittddyedinpsisesenCHa domaity MWM@@@‘WM’&WW (Ji F Bakien

Pty e i priioncOhnet sfREET Ry pEYERblgpiipn such

as fri@®BofatiohchlanSbERxcHaf8e BithifnnCeth@iof pitRiilation, ReveRE Ph@é’etHPLC
cells or lysed fragnents, is 25 renoved, for exanp

| e
chrothgtography ph Lsiléda; drromtqgrqphafomﬂwmn %PHégﬂﬁTM@br%natography

Bi o/ Technol o 10: 16 (
on an i oo Speiingt ooy skl AEH Bty o eq
chroth&ofde@sinBESDHIPAIE, Gind Fﬂﬁﬁﬂbxﬂuﬁm Bulfste k)tecgﬁifatlelﬁ b, algvedviailable
paste is thawed in the presence of sodium acetate (pH

depexyhsg on typatibediitogitargavierek hyl sul fonyl f | uori de ( PVSF)

C en HVO?E% &%}%g {Hn%ar}/ &‘% t%a%gﬁt {eggs qﬂ? gl%é ecr e?‘g%l %the

antibbiioSatei®t andTorBatpRania nddyt i subjetied be lovepH ﬂ@ﬂﬂjphﬂblc interaction
systens are generally first _concentrated using

chrom@iagiphy Bsing B gliiP b}l@ferp%t GthE betwsei et At RfPfefaé).ly
perfofn‘Iﬂ TPlaf: coﬂ&nﬁghé\l%rtﬁ rirdo%ltnlle hb e bﬁ% @q shipEon

Itrat| on uni ase i tor’ such as
: PI\/SF may be included in any of the foregoing steps to
Pharinivebti¢al Howhmaddtymiss and anti bi oti cs may be |ncI uded to

Db Hrpirices 0B e gt Buhes st I frePisgtss Wih the picsen
1nverﬁﬂ>%9§ Ite%%d B5RAR ST FiPithE BE a®®dd§ ha@ng AR didlrbd B&8ee of

r exanpl e; hydroxyl apatite chr ormt ogr aphy,
puntg Mthejpaonaquhhm@sutsqalldmadqu@bée cagmets axcipagrts/or stabilizers

(Renp R PR oL SPBire SThatitl Coor o T (RO e i of

lyopRiifddoRniafenstdt a4hiédRisbtibhd @Q&eﬁ@ﬁmﬁl&y ckbiPicnBS6l €S
and isotype of 5 any inmunoglobulin Fc domain that is

stabipizass eamontexicie r@mpueb@ @Y themosagss Andcangantppsions eaplayed, and

S LA el oAU,k
asco® deid gnd H8BBdine; ?r@ieﬁd"mv& i($ich @S GOEBRYREMED Fflb@hiyl

nmouse |sotyges an for human y3 (Guss et a

0
ammgniunsehieride] lrggym chiprde;henzalkonigm ghlatide; banzethonium
chlox%fef, 'pﬂén%i butyl or benzyl alcohol, alkyl parabens such as methyl or propyl

paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular
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weigh Jesssthaheboyh

ligand is attached is nost often agarose, but other
matrices are avail able. Mechanically 10 stable

woraionfesesd such as controll ed pore glass or PCT/US2003/021590
pol y(styrenegqi)vi nyl ) benzene allow for _faster f{ ow,

fesidusplpalgepiides; PrAting, guch Sqsrpe albumin,

sl DI R SRS e 1B S0 B A%
acids Siithlasighgine; glutddiine] asparagihe) hiftaling argidine,atrilysine; Ot her

technj ques: for protein _purificagion, such S
monogacghridemetifagagi e int § .eész%rﬁa@éatwne ingeglHeqsgy mannose, or
et b R s Hiches st O RIVGe or
sorbitol saltridronugagiwpteraonsasuch s sodivn; melnl complrxdsdageZn-sitein

compleR R Jonapiy Shatstiringich as gV ENb RIHRONIGS D or
polyetﬁa’im%?l% %gf;@{ %‘EG)? Refe® ly%‘ﬁﬁf'li&@(phlﬁ_i-Eﬁ%QeﬁﬂibBQY intdbRions are

be recovered. Followi ng any prelimnary
descriped inf WEa97/048 41, exyfredsly inherpaiated hrezeiv bypeferinog t he 20

i hod f i.nt t d t an t . b bj ect ed
S b0 1 L 0T LA T e, il 5P
neces$t3y A tﬁé‘{)?ﬁéﬁlhﬁ'ﬂdﬁﬁﬁ&ﬁbd tratBd] PREIEMBRNhaROMh dorfplmentary

preferab perfornmed at Tow salt concentrations
activilfes. that, dofrrad peledsenly affeq cagnothen tHor ermmapleasit may ibeglesirable to

For mul at i.ons. Ther apeut | i.ons _of the ‘1
furthel R B0 G e A AL P B O aR sp iy, whigabinds o
differéhl \6pilbpesh BibB 2 EBBB EBrbiBaAl oSt RE@aCerdythilixi gloA(VEGF) in the

ant1 body having the desired degree of , purity with
one fospuiasionl Adtesnatizelyuer additiopaly dbpeqmpasiticgyrmapwfugther comprise a

i ent i " Pl oL & . y
e G BER' et SRR R e AR By BRRTATHE o
agent,/OGRR Qirgelell dpld, bt afgibgéritihgdnt, aRd/op tardippesitctant. Such
solutions, Acceptable carriers, excipients, or
molecylegisre suighly pipsenhibrRogbLRation it @RPRIte fhas aigieliepiive s figgurpose
intend%ﬁd concentrations enpl oyed, and 30 include buffers
such as phosphate, citrate, and other organic acids;
afThe axtivdangiedients| gl aigo baatrppedinanicebcapailesgirbpaned, ier;
preservatives

(such as octadecyl di net hyl benzyl
examplarRIG ARSI} feBlEIqYRS 08 tlﬁﬁﬁﬁ%&‘ﬁfﬁ@F %Pg‘Pn» %/Or example,

i i de- 4 A0 | e nol ,
S R R S R G e L L
microcapsplespyspeciesipbie npllaidsleirhglgliveesgysteinsdfor example, liposomes,

cycl.ohexanol ; .3-pentanol ; and mcresol); lo | ecul ar
alour % BSOS P EeE SRR PATEISS S e RS0t Fan
macrdeBRiiork0 Jueh keHaRhePRE YRR RN erlh SR s Eharmdities Sciences
serum al bum n, gelatin, or inmunoglobulins;

16th ddjtibme Pledl, Ac Edo(lPRe).s such as pol yvi nyl pyrrol i done;

e S e S et ST R SRR St ABtainea
releasg F?@%ﬁéﬂi@ﬁé RRde 3bdifRiebISRRRBY 8 Alig hyiRphoit Pelymers

glucose, mannose, or 5 dextrins; chelating agents such
contaiaingithT antibndyawbichuediriess aseisrtbe Eormmdishaned) arti¢less leag, Jdms, or

: bi t ol t - £.0r 0. iy h
microgipsnis ot EraR Bl hatRg- SR ShicBl Rt oo,
(% cRMplE O dAGR-metach1As), & lalcohol)),
hydrogé:%%le CSTMb ?lﬂggﬁr ec?ﬁ&l 2 nglegl Sicr:yo?@( P G)_.N{’gp,eaf1 gc; roe)gl

polylacdes U8 2Raens A, SETB ST aopipagisod Lralniamiopeid and ethyl-L-

glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid

§s

copolymers such as the LUPRON DEPOT™ (injectable microspheres composed of lactic
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described in WO 97/ 04801, expressly incorporated
herein by reference. 10 The fornul ati on herei n may
w@b@a/oesond ai n nore than one active conpound asPCT/US2003/021590
necessary for the particular indication being treated,
acid-ghycelie aeificopelyese ang lehpiobifp Resiatp ala%/polad?ﬁ(x)f?rglékmﬂrb&fync
4 do not adversely affect each other. For exanple, it
acid. may be desirable to further provide antibodi es which
biTRE férmubktoRs tEbdiRd (fer . vivaminainistrodehy mubt tehstdriladThia is
di fferent epltope on ErhB2), ErbB3, ErbB4, or vascul ar
readily peppndishesd by Blragien thyeegh Stﬁﬂﬁletﬁ%@at@ IBERBbIBESTUI at i on.
Alternatively, or additionally, the conposition nay
Treathh Wi SRS AngRRREPL her apeut i ¢ agent, cytotoxic
, wth 1 nhi bitory agent,
altik cdilﬂélﬁp]la&id thagambrdﬁg}éRhe pregeit éuledtion, anti-ErbB2 antibodies

anti - angi ogeni ¢ agent, and/ or rd| r ot ect.ant
may bagped{a st dprous At fressR Tirpbi CRAdHoR Grisorders
includ HRHY r bfiHen B GuRbice Rkt fial QﬁdI WM BREnanb ARG

e act | elngrelents may al’s0 be entFapped In
disordetscauoh apmxiremalpglaﬂ;aas’edqytﬂohypoﬁaeﬂaqulc,eglaltm},ularomelrophagabn

epithe ;]g ﬁgqlnguleg p%(%i BUARE clp Sh?r%%%géner ind E%1tn|n9ur1]1010g1c disorders.
Prefelgﬁlé/aﬁﬁtf‘EfHHQ' é’fﬁ%ﬁi&% 8 RBd PR &S My RS idae i At kesponsive

focapsul es, respectively, in colloidal drug
to treaﬂmbnt\mﬂysmmahedléé oy tlexmﬂufbtb digclgsed beres.  al bumi n

ti d
B RRE dhe G o AR R usiRCR shet st B R sapessdo be
treate@h@reﬁi 6Las, Qﬂlt b 1138 [Thi3aH @) c&cﬁwﬁﬁﬁﬂbﬂdn@ﬁ blaSine)) §88oma,
16th edition, Osol, A. Ed. (1980). Sustained-rel ease
and lepk@patrcmtlympmdrmahlgem@p Merg passighias Bramplgapiyush cacers

e ARG S IR BBl SRR LIRS pcin

small@B1 hBRtdnceMhshEl ¢ICRAg dirket, rad&ﬁmalfcﬁfdmaoéfth&a amgdnd
articles, films, or 30 mcrocapsul es. Exanples .
squarrmﬁls§at§tr@mméth@h@as@nﬁmqﬂth%emm epripgralaas cancer, gastric

or stog%?@g%cgr 0 g%&%%k%@%%aé rca;l? <L gfncreauc cancer, glioblastoma,

cervicADétcH, BYAr@incafiedr) diver c@nﬁﬂey,ltﬂaﬂdleﬂmcéyhéiaatﬁﬁi étasiNeancer,
3,773, 919) copol ymers of L-glutamc acid and.y
colon sgmagr, Tectalflageeinenlreciabeange Padpamatgal arwﬁr@ﬁé‘»axﬁlma salivary

gland %&%ﬁlﬁ&%é @%gg @E %Qgﬁgah@&it@&%% C%E%%T%%IF %?é(;éé ?tggﬁo&‘d cancer,

hepati@icarodsinne hasl caiposs penile darcinoma, W0 valllat/H288 @8dneck cancer.
PCT/ US2003/ 021590 ci olic acid caopol yne

ertobg oucn Jebs ot LerlohE 3 s5p . BB g v

antibddshased $h a5 AR L1PE /Fﬁ@dﬁ%{dﬂfr HER)’/HERl heterodimers
dmnlstratlon nmust be steri This is readily

or thegphosphokylstherdoblrbBi tetepddriina tuthoosagiples t & patteular igtougtdf gancers

NN O T
ErbB E&\é?ﬁ} is"é?cpe@t@& to ¢ RBi@hbRal, QthoMymASid#SIBRs bRadtc8Ader,

vari ous diseases or disorders. Exenplary conditions or
lung ctdtnsm oerign cam,uddudmglagvamcd wefiractoraior recunsnisovarian cancer,

| eukem a g Xn@hm mal i gnanci es; ot her
prostate cancer co orec al cancer, and pancreatic carcer.

The cancer will generally comprise ErbB2-expressing cells, such that the anti-
ErbB2 antibody herein is able to bind to the cancer. While the cancer may be
characterized by overexpression of the ErbB2 receptor, the present application further

provides a method for treating cancer which is not considered to be an ErbB2-
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di sorders such as neuronal, glial, astrocytal,
hypot hal am ¢, gl andul ar, macrophagal, 10 epithelial,
W@ 00a0e8099 bl ast ocoel i c, inflammatory, angi ogenPCI/as1$03/021590

i mmunol ogi ¢ di sorders. _ Preferably, anti-ErbB2
overexpiepsREIFAISeTar kO deferming EhERAXPraNgR 40 %h@é@n%ﬁrevanous

e S SRR, PR g

may Hdm;@rzedahy H{GI e.gi winghe HERCGEPTRSER @hkio. Earmfﬂrembedded
Ies of cancer to be t at erein include, but
tlssueaﬁeet%t R AfYTRer RIBPSYIR®EPS &@%@E agspy §h,pgeorded 2
ErbB fo?éiﬂ@talm&% ﬁéﬁiﬂk%ﬂ{% 18 £ Iovsz nphoi d mal i gnanci es.
re partlc ar e es of such cancers include
Scoreduanous cell cancer (e.qg. eplthellal squancus cel
cancer), |lung cancer |ncIudL S cel
no staiyAg eﬁ"? bispryRd Shem ERDe|StARIAg 1%‘%1%%‘8?3 l?é%@é%#@‘?wﬂfﬁﬁmef cells.
tie 1 ung and squanous carcinoma of the |ung, cancer
Score'l i
of the peritoneum hepatocellular cancer, gastric or
a fams’bmﬁb/qh:r@nbbrmembdand stappingas detectad s ionathag 420%eof the tumor
pancreati c cancer i opbl ast.oma, , 20 cervical cancer
cells. o Lhpicglts 15 HEE' talp?‘l/’gr G MENBERE, cancer,
Scorel¥@pat oma, breast cancer, colon cancer, rect al cancer,
col orectal cancer, endonetrial or uterine carci nong,
a weakd impdenate grinapictequanalirammstainiigds elseoredrip madre dwndéfs of the
tum £ state cancer, vulval cancer, thyroid cancer,
&t ic carcinomm, anal carcinong, peni | e carcinoma,
Score® Wel | as head and neck cancer. Preferably, the
cancer to be treated is identified as responsive to
a moderaia tonwirengwionipleia meribr R BtaEng it QUseiyee &1 parihan A0%oted the
tulno}{q&?ntlflcatlon of HER2/ HER3 and/or HER2/ HER1
&rodimers or the phosphoryl ati on of ErbB receptor
Thosd fimdrd WHIRI o dMBceres forlBbBR oubakpréssividaseéssmrRCany be
wher e HER2/ HER3 and/ or HER2/ HER1 het er odi ner fornmation
charagipizedias BIobS YO IFPaineditbBe, wWhereas thessdpmers Wish & geét sepres
may et ARLEFACS GDOIUARS mb NOUE 1 M Lat i on Tung
canc ncer, ovarian cancer, including

aohmmdely; eff a[cREtidifaMy,dTISHeﬁwa gudh axMAs mnommﬂe(@oldw
rostate_ cancer. colorectal cancer and pancreatic

Ventagarvarons AP &4 HSASTQINTY (st Kiknpis) alBe a@ed out on formalin-
fixed HBEsCHfRaS flthof BiuBto BUERREH il By FRGRD |

overeklblessmmethetmxwrbe characterized by overexpr eSS| on of
resent applicati on urt

t ErbB ~eceptor, the
Erbvlilf‘dee fﬁ e qaa?ertw@&@ma f%ﬁ?s Rud agut does not

h 6505‘% mn@ﬁ&%% Y¥eA00k / E
Ve Ber) U%%%g 1590 over exgr ess| ng can erpreSS et € rrer)rsisneGFR
inclu@rslq%neumeﬁsmnm (¢.8., epithetialsseamowsagdlicnascer), Iung cancer including

smallgef) Hierancer, BRLRDb vk GR Futer BYSCha) g Eivsiyagtplgye lung
and sddé@nou@ cSrcinéfdane tﬁ@ﬁngmﬁﬁ&-@(ﬂeﬁt&@@ﬁp hepdtateliafat E‘ancer

ded tissue sections froma tunmor biopsy may be
gastrls gb;temaeldcemcen inelufisg gasteciptestindl cancor, penkcreat® dEn¢sB?
i b]%t i n_ st eg mt.ensitg riteria@s%ollowsz %core
N ?f‘Ba’s"teéiY ' r‘f&n‘? BBUED G [V Feir sinbaddsl icdsg hepatoma,
breastCRE& V&Slon Barlc8S $ectd) @An ks BoRredial Mafices Sdrlddmetrial 6F Stedite

carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval

cancer, thyroid cancer, hepatic carcinoma, anal carcinoma, penile carcinoma, as well as

head and neck cancer.



10

15

20

25

30

35

a faint/barely perceptible nenbrane staining is

detected in nore than 10% of the tunor 10 cells. The
w@eismosae only stained in part of their menbrBeEUS2003/021590

Score 2+ a weak to noderate conpl et e nenbrane staining

i $he ngeéem(é@vqnﬁom weeifigplly Hitble fomide idangiieation qrdreast cancer,

prosta§ c%nger su a@RQt?J 3&@31&81&’% r(],ca%g% %{? ﬁeﬂ;ﬁo@man cancer

serve Im nore t tuno

patlenrsahbﬁare lﬁhélyeo respondwall thtrétimentiwitls sromes HER2 datib82y that
over expressi on assessnent,. may be . characterized as not

blocksohgans eptieation od arEppd hew@fr%%rscmpé@glgt%%%ssu@ ppmogocional
0 characteri zed as overexpressing
ant1boéyg§% Jr%ﬁ%r?ﬁt ively, or additionally, FISH assays .
sThé caet foebd m\ﬁlé%lﬁmyd)emc ciiaatiariaed Wy éxpessive astivation of

PATHVI SI ONTM Il1linois) may be carri.ed ut on
an ErgR,racgpton.c-§: @F«%’g‘y %‘Hﬁha@fXP?ﬁﬁlVéﬁB %’Q& ¢ afyiutahle

overe)?;ﬁést%LdH &Qnéé%eﬁﬁ}ﬁﬁktléﬁ f Qﬂbﬁgecgg Bér arPHAEEH @S% 8fk

e tunor. one e |nen e cancer w be
embodmﬁzn!mf thh 1meptiemsa&ﬁagmsmb mrq;tpgﬂnstlc dssag wilhbe p2&oinzoddo

EG-R. . f i ch
deternig P et B R B R ATATE DY GAAOUIE SEBY 0B AR Frb
recept()ﬁ C?%Pdelxﬁgfpié" %{ﬂ?ﬁ‘ %ﬂ%ﬁ}?fﬁﬂ%ﬁ&? hihd/6P8\eBExbreskiBh 91 SR B

| “cel | Tung cancer, non-small cell |ung
receptorinctbe cgiNSChBy bealdtennomdci ﬁ@mmusassawefot detgrmiaimg such

us car ci.nona of e.lun cancer
amp G e PrRs R A m 8 i 2h8 B5cfiastthe IAC, FiSH and shed
antigeR ARE5 dbREbBd LG e ATt ItNEE S b ARliticiRANG SEvelPeNsT BB 16zand,
cancér, 30 gliobl astons, cervi cal cancer, ovarian

such as AHEw, inl dnagsociadercwith thsl tuedemar BA d@iermmé aeeging to known
proce@gﬁ $ Zaﬁ%g{sr&aryld ercl:gf):racl)u@g ir;zﬁic}{ rI‘eI‘?L{C €ic %?";‘H %ﬁcddu? th ?nr &1@ ts%l]ple

rci

to be @btaa! dhﬁ&i&érﬁ@d@aneﬂfﬂ BASY/li@ndens 1n(tﬁé1ﬁ1§?f[0r ﬂwyasd c&iteemmed
cancer, vulval cancer, thyroid cancer, he at|

using samenelistechemistry CERIQO; renor clenpleeSHISF e o kk Q@”%IRFS%TC’%

1:545330 /(B@O%ﬂ%ﬁ%ﬁ&ﬂ% slonffR, 424 08ARAre Iovels of ErbB ligand-

encodfpeticidi€ adill yn thdistuapletto fb@ testdde e.ig iy FISHE abutherndiotting @8 PCR
cancer, prostate cancer, such as Castration-Resi stant
teChﬂlFﬂd‘{?)‘J‘st ate Cancer (CRPC), and ovarian cancer patients

rofiek ikttt driape Rl oerpbrth iR BRI AR hay be
evaluféd fsibBahdh @imﬂlm@rosﬁ@msay, %i g P yHIdRAniskwink aasolecule (such as an
monocl onal 5 anti bo or rhuMAb 2C4. The .cancer .to

antibagg) piisRaerI+ 66 BlolFoMIE o deifeieg S cegae gfetectable label
(e.g., %ﬁeﬁﬁé RhVE isddpleY Aid Serfin s%gmﬁﬁg ﬁler @Eﬁ’ttfgf loc ugiﬁoﬁ:-ﬁ:ﬁe label.

excessive activati ributable
oWVeherx fheamatario be treated satmemiom mﬂapmdemt qaﬁcdrh@cpﬁrsbxan of the
hormorneec(g %t %rndg)rgen nan ok% ?tslclo aa?ed rec!:;g]top in the tumor may be assessed using
any of the various assays available, e.g., as described above. Alternatively, or
additionally, the patient may be diagnosed as having hormone independent cancer in that
they no longer respond to anti-androgen therapy.

In certain embodiments, an immunoconjugate comprising the anti-ErbB2 antibody
conjugated with a cytotoxic agent is administered to the patient. Preferably, the
immunoconjugate and/or ErbB2 protein to which it is bound is/are internalized by the cell,
resulting in increased therapeutic efficacy of the immunoconjugate in killing the cancer

cell to which it binds. In a preferred embodiment, the cytotoxic agent targets or interferes
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enbodi nent of the invention, a diagnostic or
prognostic assay will be perforned to 10 determ ne
wob@ilesos he patient's cancer is characteri zedP@lUS2003/021590
. excessive activation of an ErbB _receptor. For
with mclgiprdd iEfsmapgers selhnBramplen el Bigh SR eratselnshdssi on
maytsirPlis i ned BRI on BIehlS AEDREL cHBubRaE! er M ned.
M ous assays for J@ternlnlng suc
arp hiphitivatar embodigneex phesgibody admimstered xhaMAb 204 carat
and include the IHC FISH and shed. antigen assa¥%
functigaalqarpyalenhhsveef. REWMARAG4A 1s1ahumgnized manoglogp) gptibody based

i . - . r .
on bS48 Py Y SN2 oS8 E5NTET ok Dy
and tweo lightwbains (2 bredidues). REUMABRZCAyHfarnsiguiftaty fosmeother anti-
and/or. nucleic acid encoding.it in.the sar

| be ..
HER? aufibedy HIFR GRETIRYS 6 Brappimanip B1q qufa%mnégtpé rggigoﬁg phibe light
oain 350l AL Sl TR MALI OO TUNROS A OGN crcore

on HERS eBhe Present 1154t &5 Profyided Sonsittletnethadsi foreldyntifying cancers
additionally, agne ma%tbeval uate levels of ErbB | Sand
respopgve cERtHetiET Budlak a4 op funqHonal eaixleRss Hrereals idg noted
r .
it fgfmts e SOULDRO! IR BB PRk LN
HERZr anplification may be evaluated using an in vivo

di ' ,..€.0.., b dni ni I ng.
(ddia bR e rameR RS TheCHErER © 1 b
patiergglﬁ g&to?(flw?tﬂ bR RIBRE, Wchhs hitBebaikaBhenis®RRh, 29, as a bolus

a radioactive isotope) and externally scanning
or by chetipmus erfusibwovéragetiod af time, by intlagusebal intrapgrgoreal,he

. cancer.to be treated is hornone independent cance .

intrac SR QDD PUBTUH RS FUF RN (o sy i o QUG oy 1l or

inhal fRANBLEs. TRESRINBHs bikub&Raddei® hdiRNstRE0ASS B 2aHbAE i Breferred.
any of the various assays availa

. il able, e.g., as . )
dé3tber thewpaimweginging aray deicombined oyithaibe iagm@naratlyn of the anti-

meomBSHEERY, TR Rt DROR e AR
formaatidimsdR qrsﬁ%@gﬁd?ﬁﬁ@dwpaﬂf&mﬁﬂéﬁcﬁi, An BdREd IR a@mirdsiration in
__imunoconj ugate conprising the anti-ErbB2 anti body
eithercayd¢n gherwin piefanably digreis extinae peytast whide bothior adb) astist agents

. he tien Prefer.abl y,. .1 i numunoconj ugat e and/ or
Slmul%r“ﬁ@%?\é% 'ﬁhﬁlr:bgd%?a ﬁxq“flh:‘gsg bound is/are internalized

byin bhe padichlar eibsditicht) thel patiemds eested withawopiefférest anti-ErbB2
ef ficacy of the inmmunoconjugate in killing_the cancer

antib@Hes; dfar examplsi thig patiensmagde tiggted Withe Srst apti-dpRa Anfihedy

i B L BAS1 o SAERE e g
charatfR€isti@a@onaidral aktibatpled agfvedinsa seydndtaniii ErbBg entilsody which
i exoni DAt A RGBT Do G THAE P AR R B Io e
oo SR ST S U2 o BBk
Preferabibypsichrrambaretitheardyy feaidisdn aSyoergistiotherdpg@ic éffente@oe kaay, for

. sequences and consj st | t heayvy chains . (44
instaregererd 429 PR Vb ARG R 41l it e quiy b g -

b L3R . TaNhbtheHEfBodiment, th
wher B QUL RO XA, b Bodimen, o
patiextpnayofiest bé tretitedywith gnAbRC4 dnd thérgleceive HERCEPTIN® therapy. In
yet a further embodiment, the patient may be treated with both thuMAb 2C4 and

HERCEPTIN® simultaneously.
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chain and heavy chain. As a result, rhuMAb 2C4 bi nds

to a conpletely different epitope on HER2. The
W(p)rz(ms/@mm” nventi on provi des sensitive methods P@I‘/U82003/021590

|dent|f g cancers 10 responsive to {treat ment _wit

cotestERle fq enmabine admipistietien of heaBErbBe amg,body or
ant1b8@i%§ ‘iimtﬁ ﬂﬂﬁmfsﬁﬁﬁo&%ee{rﬁlbggf BROSEY Sealifit Wﬁ%&@%ﬁ%mated

tredtment are not required to overexpress
antigemt ThéothBRamibbidp adihesscass may,nﬁon exampledandt® BGER, ErbB3, ErbB4,

admi ni st er unman tient in accord with known
or Vaﬁ%’?ﬂ&&aﬁ?‘%ﬁgﬁr‘é@itﬁ?t?’é(/ § adm nistration, e.g., as
a mn%mb%ﬁuﬂém bie &eameﬂyamﬁe bfhfséiﬁh%n%ﬁ nRIRE HhebnRined

by i ntranuscular, Intraperitoneal
ad;rnlmstra'raumfwmramstpEanlZ anabldmm(toa aeislies) mid encaortmaral ar |

rasynovi al i ntrat.h r i cal
chemofieERiRE K araton iR ghyteRls; ins B endBipistration of
cock@HFbNHiert tidm@herhh&itid "ﬁ‘gbﬂﬁ@ dPréfé’rd@lrc%E%ﬂﬁgapeuﬁE B&dnts include
theraﬁeutlc re i mens may be conbined with t

taxangsl (§uah g% pmhtam: @ttd ddeetaxel) m@pbmhjanyqlmg@ytlbltﬁms Preparation
ni s

e e e R

mamﬂitﬁﬁﬂé?se m&m@@énsfc@@mét@fmlaed eﬁﬂﬁl x\msﬁ%sm&d ractltloner
adm nistration in either ord er, erern pre era y

Preparpigeanidgloging sebedyéssiforisushichempterapy ove alsq Jesedbad,ia

crenf 50y SEEIR ol RS Uh R M 2
| STHe' m"bediy maylbetcmbﬂieﬂf\ﬁﬂﬁzm ar@iflidrmiohBIBd mpadnhd;0sl] Aanti-

For exanple, the patient may be treated with a first
estroggi GonmayRg sugh sjamgxifen; g as PEYSSEREPTF iSYelhes cnepristans Gpe, EP

616 éél??j‘%'} aFraBE’ @?lébegg Nch Qs [Earl]gll% 1991‘3% ggs%ﬁn ?orkghalr ﬁmgie%ﬁ‘fes

racteri s nonoc ant |

Whemeb@mhcamol belrdated 1ﬁliktrin’ﬁﬁﬂyn&dpbﬂdbnt cancg, dvd gatientyndy previvusly
?) HERCEPTI N( r or an anti-ErbB2 anti body whjch
have ﬁ‘ﬂlﬁi’@ edfe phe §n<a¥a Sherayaed. %@%ﬂ@@l@@sheﬁ@nemnm

inde re t a%%?ﬂ-Ezﬁﬁ'Z %gﬁ%?gg%{dzcﬁﬁloﬁgl ?tgélﬁ g{eﬁl% ?‘a@cnbed herein)

maybeyathnmlsmre@tdthepalmm ic effect. One may, for 30
tance, treat the patient wth HERCEPTIN(r) and
t foacsy tanaye Reneliciplig l@kﬁ @Emmé%r a Caf%lé‘)ro&?cfaﬁ&(m prevent
or re@RE! r %%g@ﬁhctfo%%@%t@@wﬁﬁmy ﬁlgr)' or dr3 &k e C)I{tﬂlames to

anot He Iment, the patient nmay tirst be trea
the patienh  Oheivialy al04oadrdinidieman BGER veargdikdCERT bi\mr nti-hregiagepic

agenty tu afhiofiss et te FREDAICISI ST EBRE (I ublected to
surgi®dl %&%T%@Héicﬁr ce\fpaﬁ%ﬂf&%ﬁ%? LY. U52003/ 021590 It

may al so be desirable to conbine d@dm nistration of the
anthe @mmearﬂrmbmuys legreiamnaybadsh kescombingd withian E§tHRatargated
of ;an i bod t her tunor
arug ek B el g R B o R o Iy compleentary
and pdBntiall PEyrRKESHR, ﬂ]erdyeﬁ\ﬁic b@edtGFR, ErbB3, ErbB4, or

vascul ar” endot hel i al grow h factor (VEG- 5 1n one

erfboamesaf additional-dsugsiehich tn bmorpblég@wu ithaanitbodpinclude
I e on an, an

chemgﬁ)te aé)\éla c %%(rﬁtsasgln@ %éqéga%%@gtglﬁ t%}agggl céltaxel & éocetaxgl?
gemcﬁbl@lﬁ@tﬂa%I%ﬁﬁU tisplathg @rhbplafin, gﬁ@h&ﬁlbmaﬁbmﬁbﬂaﬁifbf gaedhtikh as

i ncl udi ng coadm ni stration of
carboplatin/docetaxel; another anti-HER2 antibody (e.g., a growth inhibitory anti-HER2
antibody such as HERCEPTIN®, or an anti-HER2 antibody which induces apoptosis such
as 7C2 or 7F3, including humanized or affinity matured variants thereof); a farnesyl

transferase inhibitor; an anti-angiogenic agent (e.g., an anti-VEGF antibody); an EGFR-
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cocktails of different chenotherapeutic agents.
Preferred chenot herapeuti c agents include taxanes
W@ 2ueh08a39 pacl i t axel and docet axel ) and/ or PCT/US2003/021590
ant hracycline antibiatics Pre 0. and dosi
argeRBun s FO15 SN b ORIRH A L bk CTEFBT RSP
dhd&r pornuf acturers' i nstructl ons or as
Orcoglg‘&%ﬁlmhnedﬁlgﬁpﬁl cally by the skilled practitioner.
Pr$iabktdosagea fot aiyiftige abolve dua(msmfsmreckagehtscdneﬂmsdnpneaqmly

are al o desc bed enmpt her Serw ce Ed
used g gy mgy Bolovsrs to\xb? RORICRaFtq T gyt anfgt-
ErbBahi y may be conbined with an anti-hornonal

conpound; e.g., an anti- 15 estrogen conpound such as

t dfowthe preyerdionan ticaiprentyefdissasedhe appiromitodesege of angbody will

P 6 812 h.
depeif G itine o fscgicthipsdtoaihs desed SR heaetatis and eqrupeeof
the disBReCRRGREr the aﬂ}ﬁ)oﬁ? ¢4 BinisterOPF %ehﬁ%ﬂéiﬁﬁéutlc purposes,
cancer, the patient may previous have been

prev1suﬂoqheltap§,cthc patéant’is chivicaldristbrt amdrrawnmm theéntéhodyand the
s hor.none dent. he ant

disorg g ST e R, e BT IS it fRtlerFd B patient

at ond ﬁﬁﬁlo@)ov&(h ms BEtrafiiets S DRpafikPok e tifd dnd¥everity of the
Sonet i nes, maybe beneficral to al so coadm nister a

diseage pbiow ﬂrl&ﬁﬂ@toalrﬁt mgftk@ (pEe-&rA0meghkg)od dnfe@dwmlanml%llcandldate
dosa%f%f gcﬂn atlgﬁ %Q[ t%' %%ﬁ ent,p\g{lag hFor ha?l‘gl @yl;y 1e o separate

adm1ﬁ1@ﬁ£tmn§,l Gtgf confinfasmfubidn g et t@ﬁwdl d@lle’os@g& mi ght range from about
anti - angl ogeni c ?ﬂé%ent In addition to the above

1 pe/kpta Hifbmetke or sxremiependins %theefmtowapelw@ngdjﬁqoe@t &gr repeated
admifn té?ﬁab%lg '.09 se@%{’&a@ rgkéfg%?l?]gengﬁgsﬁh@? g&g&%@?%f‘ﬁéa‘?@eﬂt is

e an

sustaibedphtileddesired sipréssio-of disgadeasmptimigosush Tas ptréfeﬁed dosage of
di scussed abave in the definitions section resul

the agtipogy dthbe nrherangp, rom aho &g kg (42boph Eime/sei us, one or

t ty
more TSNS SHERELS AREATPA el A4 ol Uit
therecf) emyttieeadapristered tagienpaiest thladosrean’mgprle admnrmstareﬂax ane
pacl i taxel. or doc t ax

nteﬂ%ﬁkff%ﬁ%. V&rséwﬁ%h QL EVeRY qemf‘%ﬁ ﬁﬁgefm Mtbﬁalfqﬂ&ﬁgreswes
from 3HYut Ao k&) m% e%hpguz 'd@éésr&ff@%ﬁcﬁh%%bz AABLHBT An

ant1 - HER2 ant bi t or
initiabhighertiiding dore] fmd:ldweé bylmnasr HEROERIH Higscy matyrbeadmmmtered An

-HER2 anti bod c Jn uces a si,.s such S
exemiplisy (AT re B RTG: TIPSO 5 ) Pt e of dut 4
mg/kg %II@WE& b} BS¥eeRfy)maiftehMRRYS ofSbobf ARG FSBe anti-ErbB2

bitor: an anti-angi ogeni ¢ agent (e.d., an

antlbgnhst |Hamrmth¢rbl@agg)e regimeBEERY\WO gl / Tieg@ogress of this therapy is

S2003/ 021590 et ed .g., C225
casily,par0 03 cpgteahoml ELHEE i by §5 0 0
Gith @9atticulR fenfbohdharh oA I C4 ﬁ%dﬁﬁﬂyt@red% latfAdell Qose of 420

dosages for any of the above coadmi ni stered agents are
mg (aquiyetenpioedasat m%b mgdedfonndOkgsubject) evey Savetle T reatrhent may

e N R T, 4 Mt
orderdb S€llsw st&dag stiRPsePRhicah@ntlas@ganeke rafdiybody wi | |
Specific dosing regimens are also provided in the Examples below.

Aside from administfation of the antibody protein to the patient, the present
application contemplates administration of the antibody by gene therapy. Such

administration of nucleic acid encoding the antibody is encompassed by the expression
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depend on the type of disease to be treated, as
defi ned above, the severity and course of the
waele@eass®99 whet her the anti body is adnri ni st er edP¢DUS2003/021590

e e B oA v
96/07@%1 ‘gﬁ)ﬂgﬁed ﬁﬂlﬁcﬁ e 1926 gél?t%ﬁﬁﬁ 1%% of &nedhdr nerate
i itably

Iclan e arit odylss mnlser to
mtracb}mdap:attibedies at one tinme or over a series of

tr atments. Depending on th e r|ty
Gr® L BRROT EP OB o gctiag eI (aptotalbigpngged in
a Vecﬁ? At thD pek¥ent s cafls; '11'5‘ Yivoaind eRREIH &R in HOS 48RP he nuclelc acid
mnistration to the patient, whether, for eXanple,

is inj etnyedah@c‘dy m’m ﬂ@ rsipat; asually atithicsite whatei theantibody bxyrequlred For

ex vnf tﬁiflgnqgl? b 638 %Rscleglli arﬁﬁxﬁavqf t}%(a}‘lall rﬁﬁdos& &,e %&g:ted into these
isolatelERER Aha thOHoditRd batd 26 %dlﬁﬁﬁétét@ﬂ et kﬁ@ﬁ@nt cftRér (ﬁFdéﬁ}'f‘Ble Gor
adm ni strations over several days or |onger, depending

example, ¢ricapsuidaies] within paréus membrtaneswhick areslu@ﬂmtenbmtqm iphtient

d t
(see, G oL Al R6S R S it S Bl TR P ST ne EPigees
availdbleOfdy ﬁﬁﬁidhmﬁg QlﬁHE{ckeﬁldsQnt%h@ﬂﬂe é@ﬁg Mikg techhidSies VG dBpending
nore doses of about 0. 5ng/ kg /'kg, 4.0ng/ kg or
upon whathekige @@ﬁlewld:lé m@na?fstrb«bmtcz gultlﬁg eadfs) inrfiityo.tse in vivo in the
cells fr}nc]—: ﬁlt% dgcri glgstt Se hﬁﬂ]%% ﬁ%@tle forlfﬁe trgn %eef%lf i 1%eac1d into

marmﬁMﬂh}beIlb ﬁﬁﬁtrwéi‘ﬁdiﬁde( the @se oS deiboh{b@t elédﬁ%p@ﬁthbﬂ rlhlcromj ection,
receives fromabout two to about twenty, e.g., about

cell fugjop, PEFASEd @fﬁ%@eﬁwmpbmhaﬁmrmga}wn mthqdn piCi afh

e | ower
comufph\eq v AG RY VR g0ty Ul B Er@iontiRES, o
r G@e mmemmm'efe&ea nadi'meusIeﬁracitgtrmferme:dhnﬁjueé mtlideg
ose of abaout 4 2 a week]y

un fol |l oned
transfﬁ%wﬁtve#awé Yrsass ngs%eéensz wrs Siolen hyrdssppgeno-

i
associ%fsggf@tl‘ﬁgy d ﬁiﬁ‘i@r \ggéegssggtgﬁs (lgsf% gsggll llﬂﬁﬁ ?nég"g:}sfecfﬁmsfer of the
gene aro MQTVIE] DQPE ami/BAt Clooiafor blealhpﬂleh uhsomadltaaatﬂmyst is Hesi@ble to

articul ar enbodi nent, rhuMAb 204| adm ni ter in a
Pro"l‘ffi 88‘1%8@@‘3&50% W‘ﬁbar{ Aot hat @Fﬁetst © @6&%@ %n%j’
n

antled? P@mﬁé)f&gla&glk&]ﬁﬁh eéra?glglglfa%aa ﬁraggg éh_egglgeés S %lgatyd for 4
receptog on thel terget ¢adl, 3:12 fhdrg lipbsdnuas yarevenploygd, iproteins déichtbind to a

i eve stea state .seru trat|osrmr .
cell st Eyip GO 1L SO R LG HBNGo oL e gl Bt g
and/of 'J&%@iﬁl’f@ﬁ}ﬁﬂ{@%'go waps’f& pﬁﬁelﬁi SRS BhfeBt ‘cr@;Slc Fbr 4 Bticular

anti body protein to the patient,” the present

cell tyap,pﬂmtlbadnesformtwﬁmmlgmdam hiternaligatiomiméycling, and proteins

that s A R P B i Prer e Al b affigue of
receptoféhe@ IR P& RIbOT oNPiZ BRSSP 8x dhdie Lt§2%3z/t QRIB BP0l Chem.,

‘adm ni stering a therapeutically effective amount of

| 262:4420-4032 887, anfs&éagnﬁrcﬁt abxBiras| Hail\Moad9%i 0784 BT A0 dd

96 ene ..t hera
(1990) noer:}gl%léw 0# Qe %ﬁlﬁg{#} ogfﬁ fg‘go ?lé(gl.lg aﬂ%%eggg & yvﬁ'xtr?ﬁﬁ%g poe
AndeBPDEIGAS 1568140 286808803 (199201 et @is6 W0iod/(58P8 aad eelr¥ferences
. .contained in 5 a vector) into the patient's cells; in
cited tpsgEl and ex vivo. For in vivo deli very the nucleic

aci d
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is injected directly into the patient, usually at the
site where the antibody is required. For ex vivo
wWoe@anesepd , the patient's cells are renpved, tPEI/US2003/021590
nucleic acid is introduced into these isolated cells
ArticlgspfManHaefre ed cells are administered to the patient

© dhafbng! dbidiheat ol ofiTR) SricRHHHALEE i)
materld)s (15l foethg treatthéht oPthieelisordias desériBAPsHnI8 isprdvided.

5,283,187),. There are a variety ,of technjques .
Al oF BANY AR RASTRTI o em@ﬁleéraaadorslab«%toa Pyekage @nsert on
or asHE e?l'wiﬁhﬁleg:%ﬁﬁmeﬂu%' %@é%ﬁﬁﬂ&@ tHoNge, Mg;aalmm]%} Biftfies Bas,
nucleic acid is transferred into cultred cells 1n .
syringgs} ¢to, The contamenssanaynbd foemed fbinsa wirietshef mateaald sachhasgdlass or
.Techni ques sui.table for.the transfer. of nuclei¢ acid.
Plastlp-_nffge NP laq%&%aer?@pqu Yhighi ana‘ée %qﬁérea%g condition
. r of
and o 030 TS| A SRR Al LG B am el
solutipn dag pri 4 uial bavingt kogpergtiarceahle momvypuldgrvis dujeotemt meedledr At

ex vivo delivery of the gene i. et r.ovirus. ,T.
tast &3 NS pEETS i Bipor Hon ST e pe kPt Dirherd or package
insertliBGioMEAHEBthe RempEStioh AR SitteafingMhbRoNdifiBh of 5i&Y, Such as
(such as adenovirus, Herpes sinplex | virus, or adeno-

canceas bogiexmghb dinnentsthedatel bi prickagraigsattsspdicatessthatthefcamposition

compfeeite GRS A S B 0 b oS om
tumoSintwidbh @RSpreberics of BFRVANER 1 tafd/oPHPRRASER B andldF HERQ/HER4
acid source with an agent that targets the target

compleaes Bavedigen identified, andior bbespheryéationiof Ertdd regeptor has been

sl 56 TR ARRARO s 5D 5y Bl

compb#ifi6s 66fRSinad thefii| viy@éin tiy @ingidsBiontompribésififsOaribo@$ Which
~ surface nenb_ranewg{ otein associated with endocytosis
binds FghBP and bebitsgrowdy fcenery colds whigh everexpresscitbBRatnd (b) a
¥ . ' [ . f

secorlRbRifer §ifh o RSIRROR Bl inedlin, WRCRLE A SRR
compfise sedetendrdiitibody ndéohdinds EréBo ahd dilckoligdnd aeyiehtiontf adEibB

gﬁot eins, that target .intracell ular |ocalization and
recepinh A Ae artick elzpatantye iy Hng embedimentif theonentimengy further

compiEESHlBkagtiut i HRHPRY! @5 et afy B5636E thay Boogigns can
e e o
and/%ﬁ@%ﬂ@%ﬁ% %r%i%@rsa Jiyehe Hlé?saﬁ'wkﬁap@é BB gesgptor.
Moref3EMhs gg%@ge Hsert n2f BRARE 1RIRARBME %Sms)éhyﬁﬁgﬁ &co%sﬁlgsaﬁ

WO 93/ _ and thé references cited erel
antib&iyoxlicl) Bid9 Bl wisPhlod{sORdhdMictivationcifes HybB Mepfoactour e
ention, .an,art,jcl.e of

I th nbodi t of t ' ,
combiARY 11 S AHIPRT AR i HahT B GORS RIS oo i the

_provi . e article of manuf acture conprises a
angiogerric agané ranzamti-korinahal compopad; lexgaliopretertanioand/& acrytokine).

associated.with the container.. Suitabl ont ai ners
AuterfRG & ifbnlnif oK o R mait Y ek findSe Esceond
(or thitAPcon@iher cORipSisiig pharheiBehily LBl bhEéry swh as

materials such as glass or plastic. The container
bacteriestatis wateiolop iy eetiond BWATIY: phiosphateruftaredsalise, Ringer's sedution and

dextr(;slg%oﬁlagg.i ftin%{]y further include other materials desirable from a commercial and

user standpoint, including other buffers, diluents, filters, needles, and syringes.
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and may have a sterile access port (for exanple the
container may be an intravenous solution bag or a
WO e@i/0b8avd ng a st opper pierceable by a hypoderPdTUS2003/021590
injection needle). At 10 | east one actéve algleg,tée] in tgigs
cOhpasiboiliss niay e bawsed @ GiRgnashe pesgdsy . CFsaliy g a03po
package i.nsert indicat h SPRRSEhiERR, e daGB6Uies
are la atq?igiﬁqbﬁé ”i!h’éﬂgéc]){hgl tafg§xé_o$£ %%hﬁtgg, suckﬁﬁlgs " cancer .
of the kﬁéaﬁ%\%ﬁﬁeﬁl A Bé provitiedlinbait, ns., ppadkagrsl donghimation of reagents
n

Icates that the conposition_ conprising the
mprewemMWhWhn@%mEBMOEaﬁfwl %‘85‘]1‘%%%??%% ssgy. Where
Sl HRH il firdien e femee
e oSSR 08 03y AP o s pngiog
requir€@ B'%ﬁﬁ*)@i‘ﬁylha‘(é ghaesubstaenjrefuren whictiprovideh dwpstetsciabla i on
of ErbB receptor has bheen_ .detect egd. Nor eoVel | chﬂl%d such as
chrommphotelos flyprapaatMact ur 40 AASHIR% ﬁglﬁfé GEYSS TR Py S
stabih\%grg:lgu}f S (Y. f: %bl%ck GRABOS1)4i OBy BINhR] Mtk hThetdlative amounts

nposition conprises a first antibody .
of the Wil rebiditismey bBRadetiwidely toiprevide fwcAnesmiretonRsdn splufipg of

h ] Er bB2; d (.h). '
e e LR 000 ESR00, R e
reage%,:g %&% aeﬁggﬂ]d%g ﬁsg i oniess, BsulB¢ Bphaived daclydingiegbiplentsdshich

gand activation of an ErbB )
on dids6REPh il pldvadesa tdagéms sofutimahufing therappTapTigH concentration.
enbodi nent of the invention may further conprises a
package insert indicating that the first and second
Deposit of Mserialsnposi ti ons can be used to treat cancer

C i zesh iRMohhecnNBsense bebn HEFRRIHERIth aihe /American Type
T

and/ or HER2/ HER4 het er odi ners
CulturéEojidrtisphti8pll Afniversity Bevlsprd Mapassss, V%Q%ﬁﬁg&%r&ﬁh e
cg(ggkage insert may instruct the user of the
(AT nposi tion (conprising an antibody which binds ErbB2

GO Bésisdation 9and act i XTC@Noof an ErbB r eDepusitrateo
A““mi ne therapy with the antibody and_.an

f
7C2 adj unct t her api esAGESdABHZdII n the p%t@ﬁ%rﬁ?gtlgi%t i on
7p3 (€9 @ chenot her apeytirg. paggt, an EGHRobargetes drug,

an anti-- - angi ogenic agent, an anti-hornonal
4D5 conpound, a car di APOGt €RLAGE6ANd/ or aMay26k1989) . 30

Alternatively, or additionally, the arti.
2C4 manuf acture may fOdCserBels J(i se a se‘é‘Bﬂﬁg’el(ggé t hi rd)
copt aj ner . LS kg £8udLE &) bysaEEiemttalehsble one
buﬁeef;ofe Obﬁjﬁ%ggéﬁ%%g%%??%g{sg?i C vf/a_t er for injection
skiliddBWEh art phpapivette vihitore dTisgiresvet inRemiparis 5oty bgdingfed n

d dext lutjon. |t fuyrt .
scopmty dheanatras danasitel, it BB etpupicls HE fyfidafto

i1usGLE DR YeRhin d g rconstelickd 48t e functionall
111“%?9"?’gl&s‘%eﬁhréledéﬁ%stggfatﬁg "gf{r]iﬁ(?]ng%sé{.%\%% D804/ 008099

equiiTHt UEPRNBINGRA §2Pe o this Buventisnd i Ths dengsitefavatpraal fsesin fops not

BRI T e TEITRTT O

enab® € ﬁf‘a\éﬁ@é §PGR» ashB ol iRAGH i8S, inSMhdineh@bess siotle thereof, nor is it
i hve

tiron can“be provided in a kit, i.e., apﬁkaged
to beconisirmat dsdimiving tleaspont of the ﬁlagn@d@@iqedﬂ' \f@@@u%lmga 1catigns;qf the
. instructions for perform t. ' '
v 5501 R 3501 58] s e VRt s o o
skillﬁl1 gn b bt thans hisdBrepbltptdesdriftionndd €0f withiarthe saope of thedippgnded

enzynme (e.g., a substrate precursor which provides
claihbie detectable chronophore or fluorophore). In

addi tion, other additives maybe included such as
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stabilizers, buffers (e.g., a block buffer or lysis
buffer) and the like. The relative anounts of the

WO 2001008997 eagent s nmay be varied widely to provP@EUS903/021590
concentrations in solution of 10 the reagents which

sulb it undersiqadythelighe applicatiorolihe tgachipgy of ﬂaﬁ Presentanyeiion to a
s FEHAAUARE oy b SRA0 BT 08 olfry i

the amthh tipht cfthelieacithg dontaindd Hergi.ovi de a reagent soI uti on
havi ng the a%tproprl ate con@:‘antr i on.

it
Vel uthics fetattnef the fvstionausystigtsddythe follq“ﬁ@&nw@ﬂ@@en
Erar R sl RO SR SRR Moty o

hereid ®} 1&fe2208, USA (ATCC): Anti body Desi gnati on ATCC No.
Deposit Date 7C2 ATCC HB-12215 Cctober 17, 1996 7F3

ATCC HB-12216 Cctober 17, 1996 20 4D5 ATCC CRL_10463
May 24, 1990 2C4 ATCC 8% April 8, 1999 The

for eg i@ Dpehlibit £R66ITibE 8F EPPB2 HiGORMHBEodibdo e
suffiCre 0 enai H1oN3eL 6

practice the inve 0 vention is not
t ol'lizembiing wedodlonal sntnlpmiybéﬁ% Whmd:tcapsctlﬁuail}sbldéqmbs iexeatellular

domdip P ErtElis S5ReR e 5 P BOALTRE 1% BicTomne® VAR Fheehyo

expré%ﬂ% Wrﬁﬂéﬁ%% rH%?éncé‘hﬁtsf iisdtyonal |y eqU| valent are

he scope of this invention. The deposit of
rra’ff@rabalhtywéﬁebm tbo@socn@tf: with ErbBg ovesttésted s aan @dni ssi on
t the .w

| 1mm‘85’§£"19fpﬁ?f18’h e’r‘ﬂ?selr’é’i‘er?t c bl WMCE? o §5eBRat eellsgvere epdpd in six

well {if@e BIAGS plesTh 58TH0 DEIRMHaATs FIPnicaN@NEb@Mining R4 HANY
the best node thereof, nor is it to be construed as

bovine serum (GRS HadsdapM BEPER e 73 (growthmersum), wad plered to attach

i £ cati o t|o ddi ti.on.to
overd Bt LhRile it Saglsd s 8 Jotr Bk i Pe Bt i r o
begnﬁ]mgtheaﬁp&kﬁéﬂted in the art fromthe foregoing
description and fall within the scoge of the appended

The cellawigte wisbed bogflp m@@omrqbsﬂm@/ phine RPS) andjtken incubated
with ?hﬂge? y| 66 M?f ﬁ@ﬂn&{h‘? (g}a&llhﬁgd {;H 0. E‘?%)v%%ﬁierk%ﬁn@ Illbumm

resent i1 nven robI
(BSAY) RBI&II in@gdiwh) with &0 ‘li’HEPESj @HCAD Q}hn&mg |bﬁﬂbt)f omfth binding
havi ng ordj nar Skl in the art in |light of_ the
buffe alone (GoEobo ﬁ‘tfﬁﬁrﬁ@e ek ropm femprertiregRYy was yidedfiea final

concér@?éﬁ 5{35‘ nftf \%glne;g(t‘ﬂé el &9 Q\Ymghﬁr s n&{gdigig lbuffer was

imtin I'es. "The sclosures o
added: tot the bt}res Wleﬂs (&) eTh@mcubatmatwas reontimied Xpr gpsdyimately 10 minutes.
ref erence

i ncorporated herein nmple 1 H
De%@ﬁla@wmsA@%rseP@?Y@rb%qspﬁtmmtbfhc pEsse me@ﬁ%&% 10
mM B¥EPMENGE hoNaloo A9k PREBONR §4100™, 1.0% wiv CHAPS (lysis buffer),

containing 0.2 mM PMSF, 10 pg/ml leupeptin, and 10 TU/ml aprotinin. The lysates were

g T et e

cleared of insoluble material by centrifugation. B I o

ErbB2 was immunoprecipitated using a monoclonal antibody covalently coupled to
an affinity gel (Affi-Prep 10, Bio-Rad). This antibody (Ab-3, Oncogene Sciences, USA)
recognizes a cytoplasmic domain epitope. Immunoprecipitation was performed by adding
10 ul of gel slurry containing approximately 8.5 pug of immobilized antibody to each
lysate, and the samples were allowed to mix at room temperature for two hours. The gels

were then collected by centrifugation. The gels were washed batchwise three times with
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10 The nurine nonocl onal antibody 2C4, which
specifically binds the extracellular donmain of ErbB2

w0 200d068099 bed in WO 01/ 89566, the discl osure oPCTIEIN3/021590
I s hereby expressly incorporated by reference inits

lysis byfferrtaFgmovayentand majerisl. 8B samply bassowpathenildad mdihp

sarnp{3v ek E B bty SRS R IRRLFREP .7 Coedon 1 o x 15
Mdpemmmwemlmm b 4p1284 p6l P/hct’ryﬁﬁudﬁ@gém\/EM H&ﬂir&bl&itecﬂonto

. d| um containing 10% fetal bovine serum (FBS), and_ 10
nitroge{julgeppmem FRep. g%(: GFESEROS okEEbBihvas assessad pﬁ\p,gqj)n@g)the blots with

a polﬁ% 1634 Qntl %@fnae %5,%% %\nﬁltc lﬁl%n' itd @'Eﬁ’e?éi)ff(? 171882 Cruz

urS|ng out serum prior
Biotebl)yi Tirei bigtstweee espaidedesing Alvhendlnnesene swsthedEQL| ef | y

t h, phosphate buffered saline (PBS) and then
Ame%%rﬂbat ed 20 with either 100 nM of the indicated

an i
L O TR LIS BN g o
respebtively BrbBa wasipr¢seht incin figbBD irfufenopkbcipigaté oniytwlu:dn)the cells were

stimaufyE iR Gork B PRV P TE A DeA Y Eesare anoogy 343, te

ErbB3 's@nhﬂvaé’ Qdo‘l’iﬁﬁ‘ed:lh MCP?’ el (P4 5Ar 12 C4ad e guﬁs@arﬁllﬁﬁy reduced
ot her wel (-). The incubation was continued f

in SKaBBramme(Fa ﬁanmzﬁteﬂasAs d5vaipdigal AR, snaveclenalmtivedy

204 e sl Bop ions dRioeipmor SR ie 1H Tk igbp ATy APESK-
BR—3(deM§ blﬂos%ﬁfalﬂ& }nore 81%&1%15} it PER COMTRVEFPreliftuBAtitn with

EHE and 10 TU nl aprotinin. The |ysates were
HER@EB ddestredsed ﬁielﬂib33 sienal inVICBY Lysetes bif hagditilear no effecton

the agyftioP RS So pIRHIAGRUTHR SIAHRS HEMAS ATRIRRGR I8N an
antib&df éganiaf 212 HEF rddeproRamh-1, GhécpendSéibady, (HN) Bad £EREL L the

Sciences, USA) recogni zes a cyt opl asm c _domai n

ability gf EBR3 toy SRoFREIPESIRIateaVith Erbﬁa%m;féﬂlﬁwqiﬁelmeoy addi ng
10 I of gel slurry containing approximately 8.5 A g of
i mmobi lized anti body to each |ysate, and the sanpl es
were allowed to mx at Examplepperature for two hours.

The gel s ver e then coIIected by centrlfu ation. The
J iV N 688 gll d ine. ax M) XECROGFK 3 adels to 2C4

uﬁ%)%ndﬁ%g??%r [ a| é&% %Q%n #%%?Sfmv\ggél{ Elglﬁfglge eg

Thesd mmedels sepptsest mejoe cdnﬁcatse;dclbas tebasy, lung, @rdmnaté andjcolad.e$0- 60% of
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mice. EIb@grqwﬁhuﬁbm@s imak maniorsd leyenpi?en 3tchxys osih en wleckic caliper.

When the tumors reached a size of about 30 to 100 mm, animals were randomized into

o)

different treatment and control groups. 2C4 was administered by intraperitoneal injection
once every week. Control animals received equal volumes of vehicle solution containing
no antibody on the same schedule as the treatment groups. The study was terminated after

approximately 3 — 6 weeks, when the tumors of the control group reached a size of about
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treat ne defined as > 50%tunor vo

13) are eelll]}dbamdnnodﬁskﬂnswhlch evivg harfidr growdil is indsicadblgimplaiftatiar of in

) nmodel es onsweness Reference . to 2C4 1 LXFA 289 No
Vitro prepagal S jto IMpYBR[OMPIONEEANHES; ves 3 LXFA 526 No

Berge§ b i Wlﬁtterlﬁlter BL1RI%hd FidbtE A1 42 319%8. E&hsiRhSerngd
Bur ger,
Characterization of Human Tumor Xenografts in Thymus-Aplastic Nude Mice. In

Immunodeficient Mice in Oncology, H. H. Fiebig and D. P. Berger, eds. (Basel: Karger),
pp. 23-46. |

Burger, A. M., Hartung, G., Stehle, G., Sinn, H., and Fiebig, H. H. (2001). Pre-clinical
evaluation of a methotrexate-albumin conjugate (MTX-HSA) in human tumor xenografis
in vivo. Int. J. Cancer, 92:718-24.

Fiebig, H. H., and Burger, A. M. (2002). Human Tumor Xenografts and Explants. In
Tumor Models in Cancer Research, B. A. Teicher, ed. (Totowa, New Jersey: Humana
Press), pp. 113-137.
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5 LXFA 1041 No 6 LXFE 211 No (Fiebig et al., 1999) 7
LXFE 397 No (Fiebig et al., 1999) 8 LXFL 529 No (Bur
w@eoogosabe , 2001) 9 LXFL 1072 Yes (Fiebig et BET/PS2003/021590
01999) 10 Calu-3 Yes (Stein et al., 2001) 11 NCl-H522
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mode} r@@%ﬁ?{é 8A8PPrunodefi ci ent nice. The remaining NSCLC
del r b I '
Stein, J0; Sofinih &, Vohehr S, RES TR A e AT, CRAIALD. 2 Petanson,
H.J., undl Gmlctmb@ggﬁt b (20811).sSuaessfulrtherapy ofhphwriss e g choer
terhalte and Fiebig, H H
xenog(ra sing NEAR RSV i e doeiapa o oo briorou et
rafts in Thynus-Aplastic Nude Mce. In 15
Hema (ngbl efrgpgl ent Mce in Oncology, H H Fiebig and D.
Yamd#i, TBeSagce,rS, CkazagvBad eland Kadgtay T, (1997, ARS-tdifior &ffiicgmraqf

paclitgA.]'(el %géi@%aﬁq@?ggaépgk%glg&hﬁg&nu It (Ewef)?{esg 98 BO%biOg
Zou, ‘YfEtvl?QtQ X at fisd %twmchoevom Lm{%eM T XchipAlanls QVJSL@HWaHace S.,

t Gnor’ Xenogr af in vivo Cancer,
and L. kR@Mi)g Effactivgngssafav @tl’rsghxb;le ploly(li[d -gloRaoe )ic1d)-|g;maptothec1n

. Tunor .Xeno ant s Junor, Model
conjugglfagyinaeaspman e o GnobBfed (TRids BES iy, S Oneal,
18:3399.sey: Humana Press), pp. 113-137. WO 2004/ 008099

PCT/ US2003/ 021590 Fiebig, H H., Dengler, W A, and
Roth, T. (1999). Human Tunor Xenografts:
Predi cti vi ty, Character Exampiay and Di scovery of New

Anti cancer ﬁ%&i(ﬁn oﬂﬁetg ({Hmiepéjj‘%' fRegﬁ)on%m ogy-

Rel evance opens Tor Qe ST O
Devel opnent, H. —4RoIH 10precip) rger, eds.
( Baiakspoliaif g afid noPesp@Bivelumors were subjected to immunoprecipitation

with anti-ErbB2 antibodies to assay for the presence of ErbB2-ErbB3 and EGFR-ErbB2

heterodimers. Unless otherwise stated the methods were performed according to Maniatis
T. et al, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor, New York, USA,
Cold Spring Harbor Laboratory Press, 1982.

Anti-HER?2, anti-HER3 and anti-HER]1 antibodies were selected that did not cross
react. To determine if antibodies cross reacted, HER1, HER2, HER3 and HER4 receptors
were expressed in human embryonic kidney (HEK) 293 cells. The cells were lysed using
a Triton™ X100 (1% weight per volume) containing HEPES buffer (pH 7.5).
Approximately 20 ug of total cell protein from control cells and HER1, HER2, HER3 and
HER4 expressing cells was separated on an SDS gel and transferred to a nitrocellulose
membrane by a semi-dry blotting procedure. After blocking with gelatin, a variety of anti-
HERI1, anti-HER2 and anti-HER3 antibodies were tested for their cross reactivity against
other ErbB receptors. Antibodies selected for use in the experiments described below did

not show any significant cross reactivity.
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T . har
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peroxiddsé FOD) KbolRd dtaratsbitdhd anpi@ody (BioRed Leborhwiies g, UEREWas

buffer (pH 7.5). 30 proxi mately 20 ag _of .total cell
used gy sspQudary %}hog&n f ﬁ%bfg&w@ vityalifgerusing ke milypriesgepee

X SKi | s was separated on an SDS gel and

Substﬁa %ﬁg’ﬁg&g&ﬂ'trocel | ul ose nenbrane by a

s diigure Byshbwe thici ragplts 06 dedelexperiafents Thepessence off ErhB2-ErbB3

latin, variety of agnti- HERL, anti-HER2 an
anc/ol R B A i uScandiiscin o ReaeBROR b Pt tdkpetween 204
respoh§iféiels iak ¥hA@RinBlble LlaAGthdHroRntE BERIBLSELAALnBRAERTR-
sel ected for use in t'he experinents described bel ow
ErbB¥hetera@ismenst show any significant cross reactivity. WO
2004/ 008099 PCT/ US2003/ 021590 Fresh tunor sanpl es

wer e crushed mechani cal Fé on!ige and lysed in a buffer
contai ni ng 50 nmM HEPES 55— 150 MM NaCl, 1.5 nM

@Hﬂe?atidﬂ\ﬂfﬁié'ﬁ#ns'l%n%s {oYhaM Ab 2¢2 With HIERS Phbyphorylation
rirton - , , %lrﬁ aprotinin and 0.4
mihe effect of thuMAb 2C4 on tumor growth has been studied in 14 human tumors

explanted into mice (9 lung cancer and 5 breast cancer). The explantation of tumor and
treatment were performed as described in Example 2. HER2 heterodimers were detected
as described in Example 3.

HER?2 phosphorylation was assessed by immunoprecipitation of HER2 and
Western blot analysis. Positivity was determined by the presence of the phospho-HER2
band of the gel. Negativity was determined by the absence of the band. HER2
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phosphorylation in all cases. In 9 tunors in which no
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Example 7
Clinical Study to Identifv Cancer Patients for Treatment with rhuMAb 2C4

A biological sample comprising cancer cells is obtained from candidates for the
treatment, e.g., by biopsy of tumor tissue, aspiration of tumor cells from ascitic fluid, or
any other method known in clinical practice. The biological sample is analyzed for HER2
phosphorylation, e.g., by immunoprecipitation and Western blot analysis, and/or for the
presence of HER2/HER3, HER2/HER1 and/or HER2/HER4 heterodimers by any of the
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c oMbrsfeicngescalfd dhroughaut thedlissinsuyen aed W@ﬁﬁl@aﬁ@%@w@l are
ce Py biopsy of tunor tissue,
heregépgxpfeg?ylﬁgog@ ?Feﬁtbpzr €% fromascitic fl ui d, or any
OtWhﬂe ﬂﬁﬂte@nkﬁﬂmiuoms dbsmbe@{mth reftdnceto GEiain embodiments,
bi ol ogi cal sanple .S an

f HE
the inyeplagiis gk sg fugred.cOge Sklﬁﬂ } ﬁ’gEWE@PE‘iePI&%q that variqus

S of
modi Rl Rk B RpRATILY Seb SR plGne it enBESRTERIL
modifingtiont, whieh Y B@ﬁl@ﬂ@@f&ﬁ@ﬁt Rdid SGRONEheRDENGe 1ntended to be

techni ques_descri.bed above. Subjects whose bi ol ogi cal
withig dhegcapsaEths 4aYenHgR f or HER2 phosphoryl ation and/ or
the presence of HER2/ HER3, HER2/ HER1 and/or HER2/ HER4
heterodi ners, are likely to show a better response to
treatnment with rhuMAb 2C4 than patients whose tunor
sanpl e showed no HER2 phosphoryl ati on or where no
heterodi mer 5 was detected. For exanple, subjects
di agnosed wth ovarian cancer will undergo a biopsy of
tunor tissue or aspiration of tunor cells fromascites
fluid. This tissue will be anal yzed
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for HER2 phosphoryl ation by inununoprecipitation and
Western blot analysis. This will require a m ni num of
W@R@muoo3 ng tunor tissue. 10 Upon det er m nat PORUS1983/021590

the patient suffers fromcancer (such as, Castration-
___'EQEE{HA MEDISst at e Cancer - CRPC, or ovarian cancer)

that is positive for HER2 phosphoryl ation, the

at i enf ki ARG R e P85 GvOTo HéhtnOH v ti-HER2

I{rihu %&Og#fg@h@n%? cycle ?Ls%(fi},sto Zl%ay th an an
antibodyrceatpmsing: peri od), foll owed by 420 ng on day 1 of each

subsequent 21-day cycl e, j NUOUS,..i Venous. )

Pt usiBiroing Baprbetcasi HARRERNY Ao R) B EERoRin compler in
a samplb Bf 434 fnGvery 3 weeks for up to one year (17 cycles),

for patients who show no evidence of disease

pr ogr edmtifying atenomasespoasivote idéamonttwithuadi-HiBR 2t antibody when a

earHJ&i ef for lack of response, adverse effects, or
complexisifeteciedasons, at the discretion of the physician. All

references cited throughout the disclosure, and

nef er gpe asethdd SLIARET KhBreirPthe antiSTFEIEY ard RS SRcks ligand activation

i ncor porated by reference. 20 Wile the present
of an Ertd¥/ hetetodimérsompsisingdddR% t h reference to certain

enbodi nents, the invention is not so limted. One

Kill [ . \M j . [ .

3oai f asrtshefoltibinhl aheRBGEEh S il Bhiok Bl 1 Bpoctonsl anbody
2C4. altering the invention. Al such nodifications, which

can be made w thout undue experinentation, are

intended to be wi.thjn the scope_of the_invention.

4004/ do8ashescaflppb yhesing eanwém oAy R VD %/&

1. A nethod of identifying a tunor as responsive to

tsr eat mRpty, b ddo et WwnEleRPhe BrRBideRAYHISIRIVPIHRS f4@/or3

a) detecting the presence of a HER2/ HER3 and/ or
HER2/HER2 /priFRih qomytlex is deteofsiddy: in 4 a sanple of said

tunor; 5 c¢) identifying a tunor .as responsi.v P .
B eat LS PAre Rl B SR COPE R asth 4 ani-
HER? #fb&pted. 1 2. The nethod of claim1l wherein the

anti -HER2 antibody bl ocks ligand activation 2 of an
BY bB kenteetor the imuwnppresipitge pledesavithrpreantiody geledted from the

clai.m 1 wherein t nti - HER2 tib A S nocl onal
group o ag A hehp itk ad RFRERY POBYGS 8 0, of

the adbferdifes @ahiaR@WVER Saddietvib-RER1 antlbddly bl teidhod

of claim1l wherein the presence of a HER2/ HER3 and/ or

immuncpreqriztedERMPERASei n conpl ex is detected by: 3 a)
i 0 (el [ 7 ' l: - .
FPRRLERR RS B PRI DpBRIR) UGS RY ygecmined
anti-HERGHnha/k ang-HETE] antivedies badi tp thcibeturmpaeifes ooniplexen
anti body selected fromthe

6. The method of claim 1 wherein the presence of a HER2/HER3 and/or
HER2/HERI1 protein complex is detected by:

(D

a) contacting the tumor sample with an anti-HER2 antibody that comprises a
fluorophore;

b) contacting the tumor sample with an antibody selected from the group consisting
of anti-HER3 and anti-HER1 antibodies, wherein said antibody comprises a second fluorophore;

c) determining if the first fluorophore and the second fluorophore are in close
proximity by measuring the fluorescence resonance energy transfer,

wherein the presence of a HER2/HER3 and/or HER2/HER1 protein complex is detected

if the first and second fluorophore are determined to be in close proximity.
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6 group consisting of anti-HER3 anti bodi es and

anti -HER/ antibodies; and 7 c) determning if an
W@nios0bBRB and/ or anti-HERL anti body bi nds to PEEUSB03/021590

I mmunopr eci pi tated conpl exes, 9 wherein a HER2/ HER3

and/ or  HER2/ HERI conplex js detected.if_it, ]
det er Fhaawthodaf clamdnyherpprhe prssense ogﬂhéwm’ and/or
qgﬁk' L: ' ; [’ nopr eci pi tated conpl exes. 1
HER2 . #?g&%@?@@%ﬁg@%ﬁ%ﬁerei n the presence of a
- $JER2/ biR&tmpdhetumdt sk vABR fiptt binding womplued, wiserein said first

d d by:.3 I ] h Wt
binding GTPOIEFRTIAFISTBOHP! FHE: PL ey At spep Bl o s BB and
further cg)értp‘f'ﬁég Q&c%tb&gbﬂe ﬁgoiét!y' MRkeFRTRE raphd:fet BhdRS MBRAY LY a cgﬁgable

ected fromt gfoup consisting 6 of anti-H
linker; anti-HERL anti bodi es, wherein said antibody conprises

d f hor e; ), d ining if the first.
1 or GpHEFBEAHEPRE el § SEPOpRBKBresoN L YigHg the

L ' HYIREFERORLY RROHABER lly binds HER3
S°°°“dﬂéﬁ‘g?%31’ %lpgﬁg%%%ﬁg?tg?ﬁt{r%e pr elg%nce %f aﬂi’blilEl'-\’Zla ng )

. or HER hamt] ar adtieR@bldebavprgrtgehy conplex is detected O if the

fiirst and .second fluorophore are.determned to be in

O osc RGP RARF LA AR DB U0 e IO s T gnd ad te
second bindiAB @ofBbaRHarein Elogd E%Jgiim%ime Is€conl BindiSS &ROURH cleaves the

HER2I HER3 and/or 2 HER2/HER1 protein conplex is

cleavablddinker ipdhdfirst Bindjngompasnd fyprodeceta fiigs deiepiglempiaty; and

i rst.binding.conpaund [ ej 1d. first 4 binding
@onpoﬁf?&ﬁgg?gme% Segcequrdé\?ﬁ?%crlégl%‘ﬁgg?ﬁl&lﬁg noi ety that
WRh&Ein thé prds¥ndei TAHEIERRIER3COr HERZ/HBR1 s10t6h ¢@gsienis detected when
detectable noiety linked to the first target binding

free detqeirbde proisyy i idewdfiedbl e 6 |inker; 7 b) contacting the
tunor sanple with a second bi ndi ng conpound, wherein

he 8 i i i . . ti-
Bar gl B oo b uif SRTRAAC SRR FREL iR AR omprisgs an ant
HER2 @itibbiiydr anibody fraginemat abl e cl eavi ng agent; .0 c)
activating the cleaving agent such that if the first

hi ndi ng conpound and the . 1 second bindji.ng conpound.
g o1 M b gt 1y howis LEBER et g egibohiibrises a HER2
aes the .2 cleavable linker in the first binding
%pound to produce a free detectable noiety; and .3
d) identifying the presence of the free detectable .
k0i et The methuvbofailaimt hehercmghe second taigybRIJiBEMGicty comprises an
) [ HER1 prat.ei,n.conplex is detected when .5 free
anti-FIEJER S4Pa0Y 89?1‘3}*’8{‘% fiagmelfantified. 1 8. The method of
claim7 wherein the first target binding noiety
GONPr ITHe gnellib BéHdlaim?7 WhERinahé sdvody t@gctdMMdiiodpiety comprises a
fragnment. 1 9. The nethod of claim7 wherein the first

HER3 neegniert ligsbddi ng noi ety conprises a HER2 2 receptor
l'i gand.

12.  The method of claim 7 wherein the second target binding moiety comprises an

receptogig

anti-HER1 antibody or antibody fragment.

13.  The method of claim 7 wherein the second target binding moiety comprises a

HERI1 receptor ligand.

14.  The method of claim 7 wherein the sample is obtained from a patient suffering

from the tumor.

15.  The method of claim 14 wherein the sample is obtained by a biopsy of the tumor.
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1 10. The nethod of claim7 wherein the second target

bi nding noi ety conprises an 2 anti-HER3 anti body or
wa@edaoioasdy9 fragnent. 1 11. The net hod of cl ai m FCTHIg2003/621590

t he second target binding nDiety conprises a 2 HER3

rece and hod ai m_7 where
peﬁ’t?rf& t?‘ﬁil Qg?laﬁ? i%lw g”rﬁﬁP*’@E@ d By Puglfylng circulating

tmnor@éﬂs'ﬁdﬂgﬁile&%htbé)%o@r antlbody fragrrent 113. The
met hod of ‘claim 7 wherein the second target binding

noi ety conprises a 2 HERL receptor ligand. 1 14. The
rﬂﬁt hodlhsfmethad af dlainh &4 wihareiththe sampled's bbtabied diwrieg sirgeny to remove
the tu % 86’ g ffering 2 fromthe tunor. 1 15. The

n?ﬂ? P30 m 14 wherein the sanple is obtained by a

bi opsy of the tunor. WD 2004/ 008099 PCT/ US2003/ 021590

11816. THeanembdefclaim ¢hwileroid theWBRbR) dF th@ﬁmfcfi”f?bl?cain%d from a mouse.
obtai ned by purifying circulating 2 tunor cells from

the patient's blood. 1 17. The nethod of claim 14

Wier ei hernrthedabelaim &3 whersimibe tener is @ xenegraftgd tugnor.

remove 2 the tunor fromthe patient. 1 18. The net hod

2,1 HErlalbro iy 16,300 ol il i

transplédtmgtasfimgmeérg ofia hemag hahsrddtotamonse. 1 20. The net hod of
claim 19 wherein the xenografted tunor is produced by

trangpl anti fr a human tunor into a
use. ni‘?%o‘yfﬁ%ﬁﬂﬁ ﬂg'g‘% &eéﬁuﬁ?rlls\mq‘é‘?geﬁuﬁlqrhe t unor
is alung tunor. 1 22. The nethod of claim1 wherein
e t uRimétho@olM MR WhbitiPihe tdméSis aAnBhBRtuir.
identifying tunor cells as responsive to treatnent
wth an anti body 2 inhibiti n the associ ati on of HER2
wot h dnerethiod feeidpatifysrs tamer esllsps nr@@emlm toﬁmtmgmgvith an antibody

mhlbmﬁg %dsgndqﬁquég-ﬂ% R lzilgo 19r ('tfgli cl(»)fgché: gﬁ)&f roen‘%gyr family

comprisiagect i ng t he phosphorylatlon of an ErbB receptor in
sai d blologlcal sanpl e, 6 wherein said phosphorylation
(®di cRPE maatb@aglealtsamle mnrssuwIéER%@paﬁgc m;nqrcpells and
at t hod
P55 pRBishory B AR B bectior I i EB e Sampre,
whereirf kﬁd?ﬁhospﬁofy%&ptlﬁdlcatss thet @xid ﬁﬁhor tel2bare Iddporigtd@dreafment with said
claim 23 wherein the other nenber is selected fromthe
antibodyy oyp 2 consisting of HER3, HERL and HER4. 1 26. The
met hod of claim 23 wherein the antibody binds HER2. 1
T i . [
28, DO% SRS L8 B R B2 )
receptor is detected.

25.  The method of claim 23 wherein the other member is selected from the group
consisting of HER3, HER1 and HER4.

26.  The method of claim 23 wherein the antibody binds HER2.

27.  The method of claim 26 wherein the anti-HER?2 antibody blocks ligand activation
of an ErbB heterodimer comprising HER2.

28.  The method of claim 27 wherein the antibody is thuMAb 2C4.

29.  The method of claim 25 wherein the antibody binds HER3.
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2 of an ErbB heterodi mer conprising HER2. 1 28. The
nmet hod of claim 27 wherein the antibody is rhuMAb 2C4.
wa2@9/0080be et hod of claim25 wherein the antipodys2003/021590

bi nds HER3. WO 2004/ 008099 PCT/ US2003/021590 1 30.

@i ZOwnbieliahe ahtiddebiddR @R Pi nds
EEmWf%gf%eﬁ%dhgﬂ met hod l(;i%%cl aim 25 aher ein the
anti body binds HER4. 1 32. The nethod_ of claim23
&ddi t iBeahéthodeiglains?hywhesindbe ppgpadidingdsddBRée of at

| east 2 one protein conplex selected fromthe group

SnS! ScGeiRla SRR ERR TR, FoRbicAR s o ERR A b at Leas

one pr&élﬁ%Sﬂ@Pexojelemdd‘rd@m ﬂie@raup:wmisaﬂg of HER2AORRS,FXER2AHER 1, and
detected by: 3 a) i munoprecipitating any protein

HER2/UERS iasthe sempleonpri ses HER2 with an anti- 4 HER2

anti body; 5 b) contacting the i munoprecipitated

npl

CRer or g eio@br laRES: RRGAI) SRS GRS R cohex or
complexes Is-ddiafedayt i bodi es; and 7 c) determining if said

anti-HER3 and/or anti-HERL and/}g g@ i - HER4 apt | q[ﬁ

8) bi nd@%@@ﬁé@%ﬂ%%‘ﬁf@@?‘?ﬂ? & %?‘BR“S% Mter Bl a%an“'

JER3 and/ or HER2/HERL1 and/or HER2/ HER4 conplex is

HERZ%EB% ’ed if it (0 is determned that anti-HER3 and/or

anti - HERhcﬁmnganopﬂdE@;tambomphbp(eﬂﬂmtﬂ@hst ond 4ndibady selected

from tha SR SPBAHR S P SLERE O HEA] 0 B QT A AR ReoP e 2

¢pnpl %?e?mhlﬁng el £E-1IYR 3 Indbr HANHERN | 40/ dr Bﬁtllﬂm antlbody
sanpl e an anti-HER2 anti body that conprises a 4

binds tdﬂlamnmhopleplpﬁatbﬁccmpkactl ng the tunor sanple W|th an

a\ﬂ{lqlreq%% e.ﬁ_féﬁ? oﬁ%}%ﬁ?ﬁ%ﬁﬁ@%r 1&6%1%1?(4 conf) eeXr 18 detected if it

is deteﬁﬁhgd at é:ﬁpﬂERgodﬁﬁfdr SRS-HERE&AWG anfi-HERD B AR bifd ®)the
determning if the first fluorophore and the second

immunbpreoipitptedrcemplax. i n cl ose 9 proxinmity by measuring the
fluorescence resonance energy transfer, 10 wherein the

16 Al IR T A 0 SR B i

compl@dégls&&wmdlﬁ}l uorophore are determined to be in close
pI‘OXImt%/ 1 35. The nethod of claim 32 wherein the

8 eserreriasting Hiequppniagine Wihan antidiERDanihody dhat gomprises a
shect ed by: 3 a) contacting the tunor sanple with a

I'rst bindi ng conmpound, wherein said first 4 binding

%@ nMpowodtae g thesamonsahipls Wlthangﬁtlbdﬂymdlen@drﬁnm the grbvat consisting

eci fically binds HER?
of antl— R3, anti-HER1 and anti-HER4 antnbodles wherein said antibody comprises a second

fluorop,

fluorophore;

c) determining if the first fluorophore and the second fluorophore are in close
proximity by measuring the fluorescence resonance energy transfer,

wherein the presence of a HER2/HER3 and/or HER2/HER1 and/or HER2/HER4 protein

complex is detected if the first and second fluorophore are determined to be in close proximity.

35.  The method of claim 32 wherein the presence of said protein complex or
complexes is detected by:
a) contacting the tumor sample with a first binding compound, wherein said first

binding compound comprises a first target binding moiety that specifically binds HER2 and
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WD 2004/ 008099 PCT/ US2003/ 021590 5 further conprises
a detectable noiety linked to the first target binding
worpioenysoly a cleavable 6 linker; 7 b) contactP@myusive3/021590
further dOMRYTisELABEEBCUb1E lﬁ‘_lcﬁe@m&gtobtgg Bk ar SQBRRUA momg b§heavable
) the 8 second bi ndi ng”conpound conprises a secon
linker;t ar get bi ndi ng noi ety that specifically binds HER3 9

8 bt rohotidy e, Ao P fep i Aots B o hmolpfotherein the
second Bingihg LbiABbi CRIFRRUSE s@BHd ’feﬂget binkiSERBAY ﬁigf ﬁi&i@%é:ally binds HER3

conmpound are in close proxim Ty the second
or HERbapHHR4 anfl envetivaidhde cleaving egengibl e | i nker in the first

A 15 ARGy et e el ine P Rseompoind ud e

seconddghdifi abhpoutidl £¢ $h cldsk pbLELhE B oRd Qﬁﬁlﬂi?geccﬁﬁpcﬁmfi glxeaves the

HER2/ HER3 or HER2/ HER1 or HI:%Z/ HER4 %otel n conp
cleavahlg linkerja thefinstibipfiag compeurtbtoquodisca friasi detagtabe moiety; and

I gentifi . hod of .claim 35 wherein the
fcﬁr st {dgﬁ‘g%’%’ggo‘ﬁg&r%g&ﬁo@él%e %eo%e&(ﬁt%é%mghet%nti - 2 HER2
antéréindye presaiat oD BIERHBRB b HER2/BERERE HISCHRERY protein complex
. ligand. 1 37. The nethod of claim 35 wherein the
18 dete@@g?{ﬁ%“ fras detectehlamaiely apidentifiedonpri ses an 2 anti - HER3
anti body or antibody fragnent, or a HER3 receptor
l4gan t : i rLein t.he . .
s?é(% on g“%%?g%t" d -é? glg |H§ 3 : %g}ege{u; ﬁlcegﬁnlg rt|§15§é3 é\ﬁgﬁ&lgin%lﬁt(yi copypRges an antl-

HER? antibdstychr antibadyt firdgmabnt foradfiER2 receptopliplirid]l r ecept or
ligand. 1 39. The nethod of claim 35 wherein the

ond.t ar get ,bi.ndi n i ety conprises an .2 anti-HER4
1 Dol B BA AT Doty JF MAstri the Svond 1RERAAEEE Ry comprises an
anti-HERGaREbodl dHAntif 6y ARINGE Rt FhRS i@c@%ﬁo%“ﬂgﬁrﬁi. n the
bi ol ogi cal sanplé is tissue obtalne roma 2 tunor

bi opsy. 1 41. The nethod of claim 23 wherein the
R8I oghheancthadpf elaing 35 whiersinthie sedontlltariget bidding muiétg comprises an

oA GGG o808y i R aTER  iloglegtl €1 -t e

tunor is selected fromthe group consisting 2 of

Bo%eastTizaneod ofelaisi 35 ¥heRNCHIE sedonlJargdiBifding moiety comprises an
| orectal cancer and ovari an cancer. 1 43. %he net ho

anti-HEgR4 aptihody o3 apjilady; frpements or adBiR‘brecentoskigrady | ation i s
determined by 2 inmunoprecipitation of the ErbB
8C epPtEfe AR %&s I Syind 44,1 The et hod
of clal M43 erg?ﬁpglﬁﬁgﬁegg@%t%%rlé%ﬂ%gﬁlﬁlglreﬁ Eﬁu&?gﬁéned froma
tumor hinp§ycat ed by 2 the presence of a phospho-ErbB
receptor band on the gel. WO 2004/008099

PCT/ US2003/,021590 .1 45. . The hod of clajim 43 further.

e R e PHLSLRaE ST whgim Prbiogpsisagmbleape biologcal fuid

iPiAS SRBEIah Bl deRalh sl ' ysing a
Cornpl.lphgspho- spg:ci fi geg\snti - E?%ghlﬁglg%e?gﬂﬁgf‘%ﬁygbody. 1 46.

The met hod of claim 23 wherein ErbB receptor
ARos pHdeynethedef qlymiRd whereinetic bynor is selected from the group consisting

of breast cancer, prostate cancer, lung cancer, colorectal cancer and ovarian cancer.

43.  The method of claim 23 wherein ErbB receptor phosphorylation is determined by

immunoprecipitation of the ErbB receptor and Western blot analysis.

44.  The method of claim 43 wherein ErbB receptor phosphorylation is indicated by
the presence of a phospho-ErbB receptor band on the gel.
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2 i munohi stochem stry. 1 47. A nethod for predicting
the response of a subject diagnosed with a HER2 2
WQ@o®HsNes t unor to treatnment with an anti body PCT/US2003/021590
i nhibiting the association of HER2 with another 3
er . . .
raT G e e e PR R Aot TRl DDA it receptor
phosphohjlaon, bydommriohisterhbiERery Wwingasphosple-tneaific améHEdB racuhtor
.. 6, (b) detecting phosphorylation of an ErbB receptor in
antibdy; " pj of ogi cal sample, 7 wherein said phosphorylation
indicates that said patient is likely to respond to

t ygat MERE mhod dt1fA B FRLERAUYB rdceptor phB of ,
cl ai m 47 V\%er ein said ErbB receptrore@)i ;pEr ngséH;%?gHﬁE)(%zl)g.detanlnedby

immunohistppleenmistririod of cl ai m 47 wherein the other nenber is
sel ected fromthe group 2 consisting of HER3, HERL

a HERA. The nethod of claim47 erein.th

ATt bodymsoadonpeage s 85 vesfhnsieh fhiblof Uiiai it HER2-
positiVRiiridr o trE@nht Wﬁmmntmﬁdhrbﬂﬁwtimg@wgssééiwﬁqf HER?2 with another

activation 2 of an ErbB heterodinmer conprising HER2.

member gbthe FylaB geachted funily penpiigng:wher ei n the anti body is

a0 oo SR S B o

positivh1eiireir Belldi@ndnt i body binds HERL. 1 55. The nethod of
claim49 wherein the antibody binds HER4. 1 56. The
méDhod defectingphosplorslaion phamkib reeenion igisaid tidlpsicel sagiple,

t : ' I

L SPeAESRP ol S3Rlcn® OURARLEN L TRENsond o ccamens
with seidR2tibkdyt., and 3 HER2/HER4 in the sanple. 1 57. The
‘ rein the presence of sa

hod_of cl aijm 56 wh id
;ﬁgt ei ﬁge g};ﬂ}olél)pflcgauaél[ Srlagrein S.Qldlf.‘&r_ Bge%})tor 1s Erb|B2 (HER2).
i no :
conor | ShE RlBAIr Ram ol Oh Th B A8 B Sg s Bed from the group
consisting oA HFR3g HARD dandrkilER4br eci pi t at ed conpl exes with an
apti bo sel.ected fromthe ., 6 groyp.consi si| of
aﬁ{)'i - H%é%fne 'O%QQ@,ﬁaWrgﬁgthﬁgdgﬁ{nidg % . and WO

2994/ 0 Tarfi b ¥lod ivati
2205 M0 YR Pot s v

of an Bibigdesteradinger chespiismpg idiR2ci pi t at ed conpl exes, 9
rein, a HERZ/ HE d/or .HER2/ H and/ | HER4

Copl e dnF TS Ve SRR E PPN .

apy.i - HERSnRMYIT chihi4oNAR i Y Lfibady bmdERERRNt i bodi es

bind to the | 1 inmmunoprecipitated conpl exes. 1 58.

Thée nelhomedodgifglam3§ wikessinithe antibody binds EdRIE

HEBZ / Hllz‘ﬁg’mae{h%/d%rf claim 49 wherein the antibody binds HER4.

56.  The method of claim 47 additionally comprising detecting the presence of at least

one protein complex selected from the group consisting of HER2/HER3, HER2/HER1, and
HER2/HERA4 in the sample.

57.  The method of claim 56 wherein the presence of said protein complex is detected

by:

a) immunoprecipitating any protein complexes that comprise HER2 with an anti-
HER2 antibody;

b) contacting the immunoprecipitated complexes with an antibody selected from the

group consisting of anti-HER3, anti-HER1, and anti-HER4 antibodies; and
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2 HER2/ HER1 and/or HER2/ HER4 protein conplex is
detected by: 3 a) contacting the tunor sanple with an
W@nios0bdBR2 anti body that conprises a 4 fl uor opdiIDUS2005021590
gé contacting the tunor_sanple w.th an antibo_dﬁE . )
| ect deiermigigihan grbEFERSHE o epidIER] and/eranti-HERS antibody binds
; [ -O?EFI@}F- hsJHER4 anti bodi es, wherein said
tOthelgﬁu:ﬂb y é%%r@@%eﬁaég’second 7 fluorophore; 8 c)
deheten nHER2/HER B and/or HERR/HIPR b phd/oeHERA/HIERA sempled is detected if it

) fluorgphore are in close 9 'proximty by neasurin
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: : HER2/ HER3 and/ or HER2/ HER1 and/ or
1mmuﬁH%§R%%%§§(p%ﬁno@é}f% 11 conplex is detected if the first

and second fluorophore are determned to be in close
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nc R3 and/or. 2 HER2/HERI and/or
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TN R e ——
of antiMEFe3, YinBYHER C h@PMAHER4Gntibodies, whérdi s£@ ahisddySmphSes a second

tumor sanple with a second bi ndi ng compound, Wher ein
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bi ndi ng conmpound and the 11 second bi ndi ng conpound )
avlerein the preeense eks MERZ/HHR3 sadlonHER2HERY a@é/ﬁb%M/HER4 protein
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linker: @ant i - HER3 anti body or antibody fragment, or a HER3
‘receptor ligand. 1 62. The nethod of claim59 wherein
the sewmtatting thpettimior satnplg withi astegorpbbipding esmpnund wherein the

nt j.- HERL ant.i body. or anti bod ragnent. . or a HE .
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cleavable linker in the first binding compound to produce a free detectable moiety; and

d) identifying the presence of the free detectable moiety,

wherein the presence of a HER2/HER3 or HER2/HER1 or HER2/HER4 protein complex
is detected when free detectable moiety is identified.

60.  The method of claim 59 wherein the first target binding moiety comprises an anti-

HER2 antibody or antibody fragment, or a HER2 receptor ligand.
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a ng treating said
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antibodly coBaprikhgg met hod of cI aim77 wherein the anti body is
nonocl onal Bﬁ‘f‘? The net hod f | ai m
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b) determming that said subject is likely to respond to treatment with an anti-HER2

antibody if said phosphorylation is detected.

72.  The method of claim 71 wherein ErbB2 (HER?2) phosphorylation is detected.

73.  The method of claim 72 wherein said subject is a human.

74.  The method of claim 73 further comprising treating said subject with an anti-
HER?2 antibody.

75.  The method of claim 74 wherein said anti-HER2 antibody is thuMAb 2C4

76. A method of treating a patient comprising administering to the patient a

therapeutically effective amount of an antibody which binds HER2, wherein the patient is
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2 binds HER2 and instructions for adm nistering the
antibody to a patient suffering froma tunor 3
wob@re0s9e he tunor has been determ ned to conpP@BHES2003/021590
.HER2/ HER3 and/ or HER2/ HER1 .and/or 4 HER2/ HER4
sufferingsfrem gdpmer which tag beenetermined te comprisn ERSIMFR3 gnd/or

[ “Pﬁﬁrﬁﬁﬁ E?ﬂi y blocks ligand 2
HERZ/E;\I?%I\I% 10RO anlﬁ%?% el?}é%?%di mer conprising HER2. 1
82. Theandthed ef ddinn®6) wWleedin tte aatibedyablovilligahe hetivatibhef an ErbB

cont ai ner .conprises 2 nonoclonal antibody 2C4. 1 83.
heterodyper eamppnising JERAanuf act ure of clai m 81 wherein the

GQNt aipen, GRSPES 385 TWNERIn fe %féfﬂnod_ iSfhonbb 108 Q]?ﬂbedﬁfy 2C4.

treati ng a patl ent conprising admn steri ng to
fat i efheanhachef kiUl whetkein thé hrtilicidyés i 26%. an

ti bod i ch binds HER2, wherein the patient is 3 )
30t oAttt e GHheRRES e aufbody which
binds Hw?lgil 1Bl§t?l§o%\%§§ ¥dr %Hﬁl@tﬁ&%%g%ﬂﬁcﬁ%ﬁy to a']psa%EIIE %ﬁ%ﬁﬂ%gbﬂxda tumor

of ¢ m 84 [ roB receptor i

erein the
whereifl the tmmabhbab tesen dbteimingd tovdremerise HIER/BR 30amdyor BIERWEER 1 and/or

' d act.ivation of an ErbB 2 heterodi mer conprising
HERZ/EE%HW@ M%e met hod of claim84 wherein the

30t i DB alfc1eBNAGh IR AT RAR) WiHein tﬁe‘%anﬁ“b'tagmmgand
of claim87 wherein the anti body is rhuMAb 2C4.
activation of an ErbB heterodimer comprising HER2.

82.  The article of manufacture of claim 81 wherein the container comprises
monoclonal antibody 2C4.

83.  The article of manufacture of claim 81 wﬁerein the container comprises thuMAb
2C4.

84. A method of treating a patient comprising administering to the patient a
therapeutically effective amount of an antibody which binds HER2, wherein the patient is
suffering from a tumor which has been determined to have a phosphorylated ErbB receptor.

85.  The method of claim 84 wherein the ErbB receptor is HER2.

86.  The method of claim 84 wherein the antibody blocks ligand activation of an ErbB
heterodimer comprising HER2.

87.  The method of claim 84 wherein the antibody is monoclonal antibody 2C4.
88.  The method of claim 87 wherein the antibody is rhuMAb 2C4.



