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METHODS FOR | DENTI FYI NG TUMORS THAT ARE RESPONSI VE TO
WORBWNIUIVENY W TH ANTI - Er bB2 ANTI BODI ES Fi el d of pta#s2003/021590
IL.nvention_The resent i nvention relates_to_ nethods of

MEPTHQ;@%’{% TDERIIYIN (e THHRORSTHAT ARE RESRONSIYE: h
anti - ATMENS WATHHANT R b2 AN AEBOPIESeat i ng
patients suffering from such tunors. Background of
~__the Invention The ErbB fam |y of receptor tyrosine
Ficld pf thednyention | nportant medi ators of cell growh,
di r f
e Bl SRR W bt
treamﬂhm!ﬂﬂ afthEIBR2 me@k fas (Wl nesthdds pBtrédtinghiakents biiliBihg
85" el) HER3 (ErbBS) and HER4 (116134 or
ﬁomquy B@OTSEGFR encoded by the erbBl gene, has been
causal l'y inplicated in human malignancy. In
particul ar, incrg3sefdeatl e i MefiorrG-R has been
observed in brea Wj&m?gﬁa—ﬁum';ﬁead, neck and
sThaBEdB aibeof rascptoe Itjrroame lniasxs|aps tnaposiant mﬂd:la&easdd;ell
15.rec sion is.often . ass
srow i e OB SR tneptec RS bt s
includHg dbrindC &0k i1afRRa rdctffor BGERYr BRSB 1S AHBRD YFRIB X6 ph 857),

resultlng i n recbﬁtor activation by an autocrine
HER34ErhRA)and HER/{EES or Baedl ga and Mendel sohn Phar nac.

SRBER, n e d Y by BehEl o el Hlh P oo RO, HERAR
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sequence 20 honol ogy to nouse Iﬁg;R a d a truncat ed [ at

bladdqrdupg,head giseh 2eb sempgibepncerss peallasielioblastopag gbcreessd
receptgﬁ?{pgé’égioﬁ% gfeéh Mo ﬁ@@%ﬂ%@é’%ﬁ& prgggfbo‘ﬂr&?@és (F R R ligand,

Ies directed against t
{ransfoitding growdh Eckor alshae bE@E o)\l tha tene timdricellssgesulting in receptor

AR T
64: 12%@%?1”993?5313%&%0114&1 S8 % w@ﬂ-@a%ﬂ)} rc&?ﬁr Y2184 prdkein

I nves 25795:1897- 1905 (1995 The second
(ERRPewheeinef cDNA ﬁlgbﬁnif clond of 1588 $5$eam,lrs weith Y¥-PGio seduepce

homoloE A St AR B AL B ek EOTR s P AL e S i o

6,399, @@i Iahat@Pélﬂ{cah&{NB fm)osm@_qamp OMU%@Eﬁﬂ%nﬁBcsdibsI @irdcfedm
point nutation (valine to utamic acid) in the

agamat ﬂwrm‘@r liﬁ bgﬁfﬂdg,l Hal o aﬂtiifé} @@Wb@ﬂm" aluated as therapeutic
agentsAn‘gléfi rS]é %?qﬁdﬂ%varg egancer ang&g%éreﬁ% at)f Sesp§a;

Masuivét &, @anc@ﬁﬁése@fthMSOGQ (& 7o8d)eindiVu, et SC, L R, Invest.,
235:177- 182 (1987); Sl anobn et at, Science,
95:1891 1905019932 (1989): and US Patent No. 4,968, 603). To
d
i secBfia iskiber d14he A0 oY, BIRYRY, ik SHalty labrificl B e
produéhd tiexparg ey ghe fionbBRr¢blastomandf creinivally otatad rdio rTiiey

d e to gene anplification) has al so, been pbserved i
9? thgmeu gpoto-onco gene results E'om a point mutat?on (va1\1/11e fo gﬂltalmc

activa
acid) in the transmembrane region of the encoded protein. Amplification of the human
homolog of neu (HER?2) is observed in breast and ovarian cancers and correlates with a
poor prognosis (Slamon et al., Science, 233:177-182 (1987); Slamon et al., Science,
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

E1bB2 (frequently but not uniformly due to gene amplification) has also been observed in
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269(20) : 14661- 14665 (1994); Scott et al., J. Biol.
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oL, Prob. Napeadesns, 9152029200 8364f 1830t of) CEIIPRLOIY, 56:1457.

nlzed version of the nurine ant
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a!e hirmsimst 8, Qrvaymie, HERSSHE3HERIEATI N(r); U. S,

7 | | | t
o A RSt RN Wholoh  hlating iR aibody 4ns
(huMAbdRBBshuvAb HERS SralRREBPTINK (8! SPaYtqu No' 9%21 B3 D) clinically

i anti.cancer _therapy (Baselga ét al
active i’ﬁP%e? spwith Exbdiispyerexprpsmingrmitagtatic hr%elzaneeksmm hevé rgeived
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(1994 FesR o Lafod, it S5nst 376 (3o bmvoth aboh il i,
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ed by re ence S

is her eb |ncorporat
14; 209%%8?9 QRN M@n@i/@ahmubodn@m inddsaibedfin muomuﬂ, whiblels

ers V\DO 1/00245), Honvol o
ey BESORSEN Akl DLy TEE R b B0 bl et
with othet BebB fechor mﬁmmmbé@ aom@ﬁlﬁg ErbB3 (U.S.

at ent Nos. 183,884 and 5, 480, 968 as well as Kraus

pmglogy scregmp&hy e in ggﬂgqrm;icau@ﬂof(m@&@e)r EabB récepid

family shéfbc?8 Brb88 (1 S\PRAoNGL 5153 S3HH80 3380 3656 el rae et ol

PNAS (G84), 3618193-8197 (1939)9 %8d E?lchg (0% MppBOITH 599 z’tfrmiisman et
0 i ncr ease expressi on on a eas

al., Procg yﬁ%p ?‘Egé' i)% LEAG-1756 (ﬂl@%)panﬁ?ePIEWbEnretaaieWamm are
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het erodi'meri zation is
some brefisyeanséntoelldinesel | ul ar responses to a variety of 9

: 'ﬂlerﬁ%ﬁ%cep%rs 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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(Earp et al., Breast Cancer Research and Treat nent,
WoR0(4/®180932 (1995)). However, the nechani sm bycwhisednozisee

BB g RRE AL AT 1 Brear i b e an 1142 (19955,
Howev@i' the 1@6&:&9%% R BARRe 8ot OsB deate FEHRW ﬁn&%?&%ts?éé to

si’x different |gands epl der ma grovvth factor
signaling temot 61y lﬁgiestchddﬁmnmd} bret all, ;ﬂm:oga@:_%&ﬁo% -6101 (2000)).

BGFR R BT G plE Rt folfe e FPhATRARr Rl iRk
gromhafactor %»MTGF—@M&E}&M&:%@ Bopatin bihdiRQ dpiflernthl gfoavth et (HB-
her equ roteins resultin fromalternative splicing
st G hafiasss, A3 31990 A

famity PEh SOl e Ao IR BB sk R AT e igonds

for ErbBB%a)]OEnrbBH SThE’hﬁIggltghéigigmﬂs Sﬁﬁadfg g!%h)aﬁlﬁtﬂa aehgehmh hefedlins
coge
(Holmey qtﬁbr*%fﬁ'ﬁ%&té’rﬁrﬂzﬁécl%? CLSPRISEL, PRFRENNO. SyaMIN; amskichpaser

oo, QRN 13036X SR o) RESHDE A G RN Bl o

factors (GXdDs); acﬁgtchahmeemc@hm isdeiny wéingn (AR1A); and Senswmtytand motor

neuronlf,@ﬁ%r%%}:to% %S,@i?) grza {61'994)86%4:"8369%812% gj};/gwﬁz%?qﬁcellll :235-

257 (19@% LenﬂZe ol- fplek 18 LRI NB%.?&t *7)24*7%2%1@@}' hﬁd B@@ét e PRarm,

ands were identified; |5 neuregulin- whi ch
Rev., _"nlé 261{6992:9d RegerslyrtliregiaddisionatFatR h@m@n@dﬂe@hﬁn@ et

newos {3, QG SridrE B il SR RS Pfﬁr%ﬁé A

B3 o # and t(ald 48181233621
Nature] 1997)%)' %ﬁggﬂ]eur%‘éﬁ[ﬁ%& (a\/\j']sf%,‘t?]”bl ﬁdSlEr bB (7 rarl

neuregalin AMHcECHBRyBGH (ohinsstaladNASIBEYY. SELBARC2-7 (1957); and

s ARRRE A DoRag B13 RS Ry BB-pcr,
betacelE%BndI&ﬁuEglhB?aléwbmdWMbBﬁLhet erodi mer, which acti vat es
Randresultsmt[ sphos Ialon f ErbB in
LR A5 et oot bl b g BaR aholates BEIR & Brbe2 o

form a hERRARAGS %%hyicﬂlirg R%H?@Shﬁ ﬁ&tcd:ﬁ@ﬁc%p%&g atlglé EF’ErbBZ

yrosi ne’ki nase
in the mmr@zct;mler nDitoeszation. aﬂﬂ/oniraﬁsjﬂ&%phorplatwmh@eaﬁnb Bafivate the

ErbB2 (F:)gosgxgé) #18; Ay $e\§%®§ gllpra Ct 1Y (i]eyeg%glg ldlgg%xog %H?i b%ﬁBZ

but whénlﬁ%@?u isAnt i bodiogsp %séﬁ%lwﬂml &?50t§%@%aﬁﬁ§coz§ﬁ@§ﬁ' e

di srupting this conplex (SI'i wkowsKki
fonnedE{Nagy eiCHe Gy fomRERY 9;2;)1 20-36 6119981 4868bqdieatiierted BeaiBg BrbB2 are
sine kinase t|ve h r.egui re
capabls Y SRR PG TTR CTERaRH Al Pl Ehiphotonap Yol
14665 swgmﬁ dBEEBIR tg@@a; uddaké @fectiveiand Bk edudre§ hetdlodimérRtidn,
11647 (1995)). Additionally, the affinity of

preferablybth Ed:rBZa Eorcsignial wansiRgoni cgpabilitiasa {etpusdorta chaln EHRG J.,

s:1647 55 (oA AR S ERIRIEIREED My e hlR B0 ke

to a hightO8Bhity Matd Wwheyo-@lprezbed with Ef:bBﬁ\lEBele alsbC Bekvi ebElL, JoldBhl of
92: 1431 1435 (1995 and Lewi s et , _ Cancer Res.
Neurosginaia 1313409 340 GOBY): Matrisses b do row Nathdoes S Lo b3

92: 143Eﬁ%?g@gggélﬁlzig%éwgn&q‘gar ancer REE, 362145791 4859 86) Sl respet to
the Erb(B@E‘bBS Restein einpMx. ,Indeeds BbB2Hs Hﬁlbreﬂetrk@h&eﬂwﬁneﬁzaﬁm
an actlve S| %nal ing conplex wth Er

ahB4 AR
Partﬂerafﬂlbbq% B3. fgrays-gorta gopdy pupra). Fikbds hkelibis, ) formus
an active signaling complex with ErbB2 (Carraway and Cantley, Cell, 78:5-8 (1994)).
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het erodi nmeri zation of ErbB2 with EGFR or ErbB3 may
WOr20edsi0809he growt h of tumis that express Er pB2wsIdagzisoo

. ressign. of the ErbB receptors and heregulin and the
Ligang RnoiEn el ditpesizaomo! THpb pierth FQER 96 Erbibmey progante the
growﬂlafﬁmgﬁﬁ,pgﬁ;rg@r%Fgﬁpm primary breast cancer patients

5 and in urinary adder carcinoma (Esteva et al"
PEh#etpressivncif théBebR redertark aad Kex(eé‘%l%}ﬂ%d thggﬂwplﬁbryﬁﬁon status
Chi ncer ..Res 7:1957-1962 (2001)). rrelation,
of BBl PR B iy o Aol PRIy B9 gacer patonts
and inQirinaiycsthdich ehremomAnBsRas Lo VIR | Rl £951. gfo% :
has been reportedrtgfl Thgt(raﬂéfggl%? oﬁqﬁe‘gifgiéﬁz Y, b;
Chow ghalg £ty Sracer(Res0)1952A86D(2000))aCverchtion hbtweeattes

. . -667%3..(20 . 10 Su ry of the. lnvention
Sl@ﬂﬁﬁﬁ%fﬁggﬁélgg@’?‘?“ S Rlbkpods and B cpioament bregsipancer bas
been regirted bydfhok ee4lt, Uf & D VAI%DI, 8:3750-323 ﬁi@@)

treat rrgnt with an ezmti -ﬁE ant i body.gs(%‘rj?fagra i;ﬁ? agnaet

al., Cayegr Rasg p2:668 06K RPO0B).ocks | i gand activation of an
Er bB het erodi ner conprising HER2. I n one enbodi nent
the antibody is ol k ' d‘y 2C4, nore
preferably rhu , f the tunor is
olptonie Repkch ik presenp irvsatimercbiesao Hﬁﬁ&ﬁdﬁﬂ&d&ﬁﬁﬁiﬂg a tumor that

- NN TR R S
antibody Sl danMabiivaiBR o8t | Hmeﬁﬁﬁﬁé}%giﬁgﬁgﬁg 13§ 429 P.Blao%é

]
is detected. In one enbodi nent, the pres&nce O

embodgaenithantibody issoonatlingl intibiody 264.cnoi prefiably rhAMANCA,

px Qt.ein | exes that co i se HER2
2 S S AEE Rpethe S0 Srtermeeof pER2AER3 pptleses
HER2/AIBR 1t A3@lror CORR VEIER: tolchh et iskiRbkteash ﬁfetsﬁglpié: Oﬂggﬁ& is
) ,ﬁgaoup consi sting of anti-HER3 antibodies, anfi-HE :
identifigd @5 FrspoRsive taresatmant withrhe andizHEBSdintibodywbieromgortyplexisng
detecteyS determ ned. A HER2/ HER3 and/or HER2/ HERI and/ or
HER2/ HER4 conplex is detected if it is determ ned that
dnbhe Bnb&finmat ties prasente bﬂ%orﬁ}ﬂe}aﬁdie_fﬁct@rﬂéﬂ imRiRbprecipitating
anti bod#gé ind to,the inmunoprecipitated conpl exes.
any prqtemn HmpHEes BabermprssHERwith ap sefd R antibegyro ThER3

) ) P :
i el SomploRts 2P Ml conttsd i LR M e
group deERgtingof antidlERA antiloutigs; i HER 1fantibbditd, and apheidR4 The

: unor, sanpl e is then.contag h nt i bod
aniibody B4 8 WnSne i detgrutis ALFOER) anTan A kodEt Lo
HER2/HBR4-dokiRlex30 deRete@if itfatdetctBRtd Ak 'a&:%(iltﬁ@ aqgg&raﬁﬁﬁm@it d

ant i body 'c_og%r i ses a second fl uorophore. asurenents
and/or giti-HERSraatibediewbind sothenumusnpiegpitited nahplexex e t hen

TR SRR b ok A PR BT e
HER2/HERS @ieienWondplexHE Gl tERBy wﬂé&m@ﬁ&ﬁ&%@ﬁg@% an anti-

HER2/ HER4 protein conplex is detected if t] I rst
HER?2 gpfhigody Bishepmprisss a g fsoropbonge (The tumerisamplés then whtisted

with aﬂ%é@?%@z%?}%ﬂ%@ 8@ é{'ogpogoésisggg 319 a(?nﬂ—ﬁgﬁg %%d/_o%5 anti-HER 1

and/or anti-HER4 antibodies, wherein said antibody comprises a second fluorophore.

Measurements of fluorescence resonance energy transfer are then made to determine if the
first fluorophore and the second fluorophore are in close proximity. 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.
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and/ or HER2/ EI ERI and/or HER2/I ER4 conplex is
We0e6408e0%by cont acti ng t he .igunor sanple with RCTIUS3003/021590

bindi.n ampound. The first bindi " oun S

o i B BRb et iy wrisehes of s AR ERTRS prlon FERYEEE
and/oHERR2/FTiRA Ebﬁaﬁ!ex‘i@d&&ﬁe@fwn%ﬁﬂgHﬁtiﬁmbﬁsﬁﬁ};ﬂréWi bl s

anti-HER2 5 anti body or antibody fragment. "The first

binding qomneynd.okpe firsy bindimgrmenpounp compriscs adisstdugetdieding moiety

. . . £ bi ndi 1 by &

that Ry bl e, Tl st Pndimboinly e Bt fere an ke

antiboglg o atkibuidydtapemenn PR ek bif[dﬁﬁg $68poehd Dithe denpgrREPOEAEktable
second target binding noiety

_ f | i ses :
mmetl%gﬁf %S@sﬁ @ glﬁnﬁ{r%ﬁsb%@mmbmrclmmle drkeIERA and

P ' '

PIRE St b BRES BRhorth Pl HofKona oo bditfoutd, The secopg
bindinlgﬁlaﬂng_oandj pxwﬁably@bmbﬁﬂﬁi a sktdRd tg_rgeﬂ:j biilhg nhdietl Wit Bedcifically
. i t he secqnd target bindi.ng _noiety conprises

binds SFR%prFiR e HERA S0 piotirab Y Goonatio MR A 8 yror

o -
onbo BRSBTS RO0RH S B} i
HER2tsirdthiRvy Incloripenemsbadpoent abé sacand tangettbindingimoitticcomgpriseean

anti-EER G BB henfis R dG e atlihool Sasgost oFhaiognd
bindingRenipoeseiRcapMe of cleliy hERRaPib1d ek HHRE MR villdigd HERA

protein conplex is detected when the presence of the
compaund apeie petivatibn.ahwiopredycing freaidatedtstile thoiatnifghefirst binding

comp R 38 R et BB RS o aR R o B encaaga
HER2ATER b of HERQMIERE 6f HERRATER4 plotdih e@hi.zagax ¢PARERDwhen the

rises a first target. bindin donmai n t hat

presenge b etz deipisblecoiefmy idgaiieRan gnermRadinggnt thegresence of
the ff GEREMT AR |RATREHY ORI LRERoMoRSRND 19V,
aimcdriother embodiinert) the firbichipdiag emapowaid cwnididsey 4 ¥ifsBtagget biding
domai Tk FRestcal g RS EEI g EUERS pLHAB e R0 Bipond baueng: ng
compdii BB sclthd gl URih g 6RLR hat Db AT fucHERy.

bl yebanather etotinentthopresanct obm HERSHBRA aod/or HERAATER |
anlor SIS AT SRR ortplpsn skt Bk St ietitann.
assessi@g rpnb%fheﬁylmonmﬁrms aéveitﬁop, Fbeénaphis lspmuﬁmﬂﬁirécﬁ%lgarﬁoh Rthe

is suffering fromthe tunor. Thé sanpl e can,

HER?Z pyatsipifallo Westeatblphinpmaedgicction ofphoshotyresibndi ment

I PP R e o W prodn S R B St
HER2/HER St ER2/BIHR $oRirdoilekes i profeyalilp obigiiBd ol Epatient
, tupor fromthe patient. In another enbodiment, the
that is suffssing feym thedumgro Fhe sampln eann & exarsplesbewbisiaed by biepsy. In

.he i a QL Qi UADI .
motoc BBobltr P b B OB 1 ARE kS B e
patientainybiemothes embodiMent ihersaim@ledb btaireld duiib@Burgbry t@remove the
enografted tunor. The 9 January 2007 WD 2004/008099

tumor from 1 1955003/ 021590 xenografted tunor is preferably
AhAdshEeeYodit @RS e 3R IBY ¢ el th RGP R YbtatePrdt TH bkt i Yther

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 xenografied tumor. The
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into a nouse, or another rodent. In one enbodi nent, 9 January 2007

the tunor is a lung tunor, nore preferably a non-snall
WOgb#4/00Ba9ng cancer tunor. |nzanother enbodi menPCTAUBR03/021590
tumor is_a manmary tunmor. 5 In apot her aspecgt, the
xenografiAdHIOB# REGEBRHRIOIGHa N PRI E PRy T G ¢ LD fummor
: ive to treatnent wth an anti body
mtoan:fcﬁ.{ﬁ{e,gt}r??l%télé e&gzsoci ation of HER2 with anot her
e olxeembiéditnient, BreiBmoesedtng tubeor mpre prefemblsa nep-sthall cell

o csBgpigit oo B, B 3 b BB T °' "
R BSPRGTAh R R tih coREB § BRERIATbr Idenfifyhgthmbogiisak

sanpl e, erei n sai d phosphorylation indicates that

. responsiretoGreatment Wit ansangibedy inbbiting the assecietieneFEER2 withyaoofer

o) I di nent h Al at i f
membeh i (a8 38 i dtpRe FupRn aprors St Rt bR e B
samplelcBfpAtiAS HEYENBEYitiASRaG a1k and @ dblsbitng the ofyEibn of an

and/or "HER4, such as HER2 and/or HERL. -The method can

ErbB reggpiior inothg biglogieatsample, whereisysaisk phogphasyletionindjeates that the
f. I ar
omor A583R3Ey ! FRLAST R oS3 Mk,

" phosph@fsationlsfdn 3oRZ (HER2 preodgiaris dstpeted., the invention

further concerns a nethod for, predicti.n e spopse
drstas before the dhagneaka agopisted WiRBERSds ?@g FIER Hqor

- HER4, SL8RITER) }s%é/grn %?ﬁ?c.’“l‘h@%odg iaﬁhi*tibﬂﬂlé} Qs AGlepldron

er ne the ErbB receptor )

detectifgitic pyeseine of dHBR2/ATER 3t duel/dr STERA/HER | cindfoE RERIARER 4 protein
and/ or, HER2/ HE d/ or HER2/ HER4 protein ZO conpl exes

complexygsser é’sﬂﬁ%géﬁ‘g%ﬂvﬁti on of an ErbB receptor in a

i S ABECRbect AP eRRInAhRBE cohéHR & RRtMIbASkdicting the
conprisin HERZéjg%& tive tunor cells. The presence of

responssuadla spbistiadisgnoserhpith » SEERMpositivestimer fhiseadmentyrit: stosptibody -

. 1.1..4 Ndi cat.es .t hat..i,he, subj i i kel t .

inhibitipg e et HHIE Fitf ke Arhba nd SoGERANH iy, by

detectiSehe FoimpRion fof HERPHBRB And/st HERQVHBR]1 ald/6bBAERBIERZ)4 protein
receptor indicates that the subject is |]jkel

to _
complexespnsiier the phospherviation af emErbfbrecomoning higlggical symplg obtained

from thr%gs?lﬁj:% ;ﬁ?ezﬂglgsﬁﬁ atRQé;togl, ivk YRS deB8. $ROGREAR. Bf ﬂﬁ‘:h?)?&ein

ect responsive to treatne

‘compleke# iy saitd phobiiiistylatién dibytes that detsabjebing likely to respond to
hosphoryl ation_. of an ErbB receptor i irculati
* treatman ik thenibogy. Tnencsodiment e dfeaion RLLAGpicsphqrytation of

mom2 PERBLEYOL s ol st partpsaabideb

antibodyn one enbodi ment, the ErbB2 (HER2) phosphorylation is
detected. In not her .enbodi nent, the subj.ect 1S .a
eremotio: gBbodGDh b BREUAR FoRerms e REe Fodie RrPRe

subj ect&ﬁ%ﬁ%ﬁbﬁ@ o dréRab trlglltﬂ Qﬁaﬁﬁiul\/% ERQ?J&%MS@ B daétingtEcEphorylation

body, preferably rhu .. I'n _anot her "aspect,
of an FrbR réceptenin arcujating iwess celis of the shlbjeast Tha puesenoef such

phosphgpy P a s b e RDF T Fy FoReb s sfeRRL YRR oty
HER?2 4@&HéaY I8 embiaid i 4he $B09D FTBR 2 absp iz 1880 HeR0lel.Nth

antibody to a patient suffering froma tunor.
anothePerabastiaionty thetsibjeetiira human. Beysh another embodiment, the method

further comprises treating the subject with an anti-HERZ2 antibody, preferably thuMAb
2C4.

In another aspect, the invention provides an article of manufacture comptising a

container comprising an antibody which binds HER2 and instructions for administering
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determ ned to conprise HER2/HER3 and/or HER2/HER 9 January 2007

and/or HER2/ 111 R4 heterodi ners. In one enbodi nent,
WORe041m8a9ai ner corrprl ses an.gnti body that bl ockerhisgasozisoo

e s 28 o o B BB g™
determTREDR| ARHrise MERIIERER3 Gd/ o AIRR2ATER € hARby HERGNAER £ C4.

In a further aspect, the invention provides a nethod
hefero@ﬂanﬁ eating a patient conprising admnistering to the

oy PR b e oo R L RO Wk bl |

acuvamﬁ oo mB‘Hm@ntemﬁ pridin HER2S Ih esnthdQnstrtiheaitge to
conpri se HER2/ HER3 and/ or HER?2/ HER and/or HER2/ HER4

contaipgricappEisprangnodionabariibedy et rmete prefeeablrulybAl 26f ocks
2 B ot ¥ S cBtforPhroBelh BRI A Rbationy

comprisingainsiaisteping to dmtpahe}ﬁ)a tRédpeutionly ¢ifeties aﬁb&nﬂdg la:Mﬁﬁtlbody
anot as e.inyention provides, a
Whlchﬁgt%%é%i n?liﬂ&'é%h Jhep F’éﬁl’&%‘i‘&ﬁ?@l o Whichihas Beqong
it of
dete an dtatﬁt%lob (ﬁj—?«;@% ch bi nglg&%]ggﬂ.bhﬁg era% y, the patient

heterodigneguf f eri ng from a tunor which has been determned to
ve a_phgsphoryl ated .EtbB receptor. Jn.one
o AR R lfckt B HEbhectu st of on BoBiero,
lrle:te:rodhﬁwil BQ&L pfiSing PIERDD O i2GMAEr erhitRIiABH e AMtildBGY fohBQonal
b gand activation of an ErbB heterodi ner conpri sing
antibo

4, mpreyraeierhbi theMAdn#edi nent, the antibody is

. h 2C4. .
@%&b%ﬁgf?%{ﬁeﬁﬁﬁ%ﬁcﬁmvﬁ%mﬁﬂ e RS oftpprising
adminid®pingtio el ;gﬁammme@ﬁeutlbﬂlwﬁa&ﬁvaﬁmduﬁmm AfeSodTwHittebinds
variable 25 I| %ﬁ Fig. 1A and vari abl e heav
HER2( Werebiygthepssw §ng omﬁ uwrmfébh@rb&m defpeyip

respectively); VL and VH
have aﬁ%né{hgg%t%&)ﬁurmﬁc%% ' 204 version 574 (SEQ ID Nos. 3
dinthné enthod e, thephgsph@apbitddEreB rédeptonds NERQO ifvs exmaies
f r amewor ks, ( kappa syb l: hum |1,
cxnbockfadil e B odks i iyt s iion oba B pebrodimer coraprising
HER2! SSRGS dlbodBEAL 18 kbR ok Sibﬁil%ﬁﬁﬁ&%% gen
hungél zed 24 ?/er3| on 574 and (r)rurl ne non cd(?(re]al
preferabiy ihpdfddb 2C4. or bet ween humani zed 2C4 version 574 and
the human framework. Conplenentarity Determ ning -
Regi ons ( CDRs) nar Di n rack tﬁ. Fi ures 2A and 2B
showthe effec

HERGEETANRA )1 Badvpio Qﬂgmﬁﬁnts%f {8 hininoGcR) @Pﬁéﬂ@@ﬁdf B8 variable
her ulin (HRG, dependent assom at| on of ErbB2 9
light (YT 003 vediblo by (Eh 45, 1B) desmiusnpaisasguslond

s e e e
2C4 vdrﬁm 694 (BEGDD Bos( Fangl 4,28 pectivety) Rxaifunean?Vh ehd WH dongétisas
| S .an i nmmunobl ot show ng. the_presence of HER /| HER2

ﬁ-amevgﬁgs {hupp# 1ytight kappa subgroup I humlll, heavy subgroup 1H) (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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heterodimers in protein extracts fromnon-small cellg January 2007

 ung cancer xenograft explants. 5 Figure 4 is an
woroswmsisbot show ng the pregence of HER2 PCT/US2003/021590

ith Eﬁﬁﬁ? 7ati on in protein extracts from non-sna
Wi E@ | % cerlis expriresiNSey mymeb kuels ap FrtdaniFag 24,) and SK-BR-3
cells cRBicBYh 26 ISFIL B 1882 0kio! DR). GESRELESE HRIpRd ment The

present invention is in par

ekigard Jrisrndmniunotion shawiag the reqenos bABR$AIERD A¥HER2/HERS
heterog{r}éé' HER2 anti bo r huMAb 2C4 ]g?rrel ates with the

SR OB OfERC PRRsmaH ¢ fungrrpoerxproga#f explants.

HEiga ARG Y] i Qi Of

.an ErbB receptorg}ogggoivnul})gﬂf:ye@ Fsghgﬁ%%@?ﬁg%%%w&?{/&n%
protein geifpcts frerg ngu-smalspld heigwardinoma @48 G xstioglaphRxplants.

anti-HER2 anti body, particularly an anti-HER2 anti body

that hasne: ar [pr.e .of the biological activities of

the anti ® &t A S Teigtesence of

HERprickieid irsviasivia is A/ BBt 8 tHeQ thf that

het er odi ers,. .15 and/ or the phos Roryl ati1on o% an ErbB
responsYERsse & theapidlERRentbedy s elabrs/voith theIERBérdEIRS

HE | A8 . r .phasphoryl ation may

R R P AT S AR e AR B g

phosplictglation gf argErbBeactdpiter ih winerscellHd ThisR urhoRR Sy bOREN@HE as
sive to treatpent wth anti-HER2 antibodi es,

respo L
respon¥R Fpatment Vigh o SRS ELER 2P, weticularly R gt SR dntibody
r . . ni s
et e R S B3 o A B
the prefwnse of B 2/HERS bodfpr BER2(HRR bend/deHERD/HER 4 heterodimers,
e R G B S5 o e st
HER2/HBRA het@0dinieRs laHales EBEReéfb o phdefiRion 5&? B¢ ideggﬁnagby

and ErbB4 receptors and other nmenbers of this
any methpddaovinsintthe amb By identifyingsperidic tmersEnt Bimerctypésahataid |

-GONRYS 4 an,.extracel l ul ar _dopmi.n, .whi ch
respongiye B RRckSPIREER, SR B8c Bitanis &b oE idmufed piha el
likely tbnofi the nfosthomansetledtmbia I8 hiditiah, gakéms IHREwkiRadRly not
beneﬁtaomal n, and_ a carboxyl - term nal signaling domalin

Berany wtympneciengt ardibedy 264 can be ldemiiBpd.can be
phosphoryl ated. The ErbB receptor may be a "native

Definidsiguence” ErbB receptor or an "am no acid sequence
vari ant" thereof. Preferably, the ErbB receptor is

' rﬁ‘a"t TEreByewpptan & B36cdpiorgmotEinkifrosme &iiase whikfhdjeldiix'g@ﬁi the EfbB
copop PRRRT b R RSk ST B B L

d othBtERBEISIOF IO i i Btifil I fl i, thenRt .
mee Prefer at?l ytﬂﬂt !hmémgrfetﬁb%grl&?lgﬂlg%ﬁ%ﬁlg Eirltg%l )ﬁeér}ggfwﬁog ggll

generallyt congrisg4n egtrdegHular foragiowhitlDn2gUiiDABBAM lgdd; a lipophilic
S 021590 The . ter "ErbB 1", "epidernygl
ranson okt ope ) oS s i a5 gyl
terminal m@ﬁﬂmgaiwmbhatbaeﬁgeéwe@pgrféﬁieeﬁresiaeegﬁ@ﬁ& & scl osed,
al ., n.

for exanple, in Carpenter et Rev. Bi ochem,
phosphesglaesh . HhedErbBgeceptor ey heai ‘giinesagnendey) EdiR weeeptugor an
- . to . del.etion nutant EGFR as
oo B Tlndl Phiqn BLESL, SRRty B s e sequinls
human EAEORpeptoe r Addordiedle) £ henbdof AR RbBRE QMR Tarhily” EEHRR
)D Otﬁﬁn rodu%t. Ant i bodi es _agai nst
(ErbB1), ErbB2, ErbB3, ErbB4 or any other ExbB receptor cutrrently known or to be
identified in the future. Preferably, the member is EGFR (ErbB1), ErbB2, ErbB3, or

ErbBA4,
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BERL are described, for exanple, in Murthy et al., 9 January 2007

Arch. Bi ochem Biophys., 252:549-560 (1987) and in WO
WO&bQﬂﬂ)ﬁ@9 The term " ERRP", _ [(EGF- Recept or Rel apefis2003/021590
Protein", "EGR Related Protein” and e i der mal

grhsvierns FabBL.r epidpranl greavthfecdorgeenpbarn Ry | ppddHER1” are
s ASHERPSEDHSD S0P i g 8 S Oy

al., An@ mivaBzSché?hledS 8&1—9!)41( 1 9130), nﬂ;@ﬁlﬁh@ﬁz&ﬁﬁﬂ? ocdiiting mutant forms
expressions "ErbB2" and! TVR2" are used |nter5 angeab

thereof{g.ge jafelgtionmaytant KGR pyinddumplesy gt e SNASIESE

0o T g EDSE A B4R RS o
HER]1 (feqiesdriinel, foc eemnployin Mivkier et bb, X&B3BDrhen [Biophs.n252:549-560

erb to the gene encodi ng human ErbB2 and
(1987)%@9‘&%95&356% t he gene encoding rat p 185neu.

FiRlisk] etRIEPYBRGESR ?fo‘f ReBEIUEDRE"NUBIR R4 Protein” and
"Er bB3" and HERS er to the recéptor pol ypepti de

"epidemsal grosvthdactor reﬁ@tomhtqdl pecptemﬁ am Bed bdershangsigddy herein and

refer to?l@éﬁ? as ﬁgg 0 8 Q 9%@3& ?%o gi?%g %ég %cﬁtjts %uﬁ@i@tmn

No. 20050086580 1 N the art and are descrl bed, 20 for
exanple, in U S. Patent Nos. 5,183,884, 5,480,968 and
i Phevupessiose FsbBI hand ‘SIRR2™ ae wenl interehanggably hepen endyrefer to

human gﬁ%ﬁ%ﬁo?em Hgﬁgﬁgg%ﬁ%mﬁ%ﬁ%{bﬁ?g%%ﬁ%f PR SAL G 86501

(1985) Bﬁ@ (Ve ani‘dﬁidto et“ﬂ@Waturé}Cﬂ 19:236/23490986) 4G edebafk écl:@&'ﬁc)n nlmﬁhiar
wran et al Nature 366:473: 475 (1339‘?%? i pel yd tn
X03363)5 oFhsrigan erbPaorefers foythe ege goodingdw o} ‘Igag gefers to

the gergztégkgpﬁﬂg é@%ﬁﬂe%lg?reé‘élg%rb%@ 1@3%&%%!}&%?‘%&}1%&@%
A‘lEtrﬁ:Mthrels‘lﬁERE‘rfeﬁr iethe pleoemorqroéylmpndd adiglosed, for exa;nple,
in U.S GRS S a5 Cs B e s & . B VU8 o,

86:919 %‘}97 %Y98 r BBibbAaN i SEMBANe Rndval MRAP I d8d W&Idé&bnbed

i'nds ‘to and/or activates an ErbB receptor. The Erb

for exah:tp@@mnﬂi‘&)l’almlt dondlt, 18363840 5,480,068 mudimWE H¥3I88§and suc h

FhedPap iR, ;R b o s b iopto B RGEhIf iy

dlsclosGdl q&% B{aﬁ‘rﬂﬁé Q% EelmhA gﬁi@ﬁ% §99,5M USSR ctell,, Béoc. SoieAe,

079- 1082 (1984 h|reguI|n al so_known as
Sci. U BOAAOHA TS0 (1PN e loptameleb N GEHTHAT 3 O155R).

includi {? hso dargls'\@%f ?ai}ée ggighlggl%&ﬁlééﬁ?géggbﬂg r@bﬁ%ﬁ%pr{l 5?”159@.

AntiboliRk a@ﬁh&t HIR Hhre dedctibed 4dr &}5151)1&,1199\@1)2/18&4@0@ luli n
(Shi.ng, et al Sci ence, 35 259: 1604- 607 199 ; and
ufthedics o BbB marerterstre Bietply sommerciallyfom 0ok 173

sousoes, iHAMBE Mo g1 ) S 4 BREmolo bﬁladpa%fogg. A
9‘3 vmber%amr is(nhdan%olypéﬂtﬂasﬂmmbmdﬁb aat/or adivaenar , ErbB
receplas; Bhe ERohgant sy DeLansiys benesdmma Kahg Heand ik R epigermal
28 1067 I
growthgfa?tomur al ﬂéw%%ﬁen& 297612 ﬁzbgﬁgp trnSBEing

)’ TCar r anay

growtidabtor lphEICH Y @Hmueﬁ9 9t7a)1) Soiae 2107 153 (19840); 3)
amphirgigglgg%;oﬁcﬁgbj %sgsgf: ﬁnop’\!%%atmocyte Aitocring grow%h foctor ?ghoyab

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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4) (Earari et al., Oncogene, 18:2681-89 (1999)) or 9 January 2007
cripto (CR-1) (Kannanet al., J. Biol. Chem,
WRB46)088330- 3335 (1997)). E[bB | i gands whi ch boiaisEfesR1590

(199D e i i o B b G e
25193 NP0 N RIS TCSb B IR €D 270 Fho Ry M) (1995);
and K oumBagzki BRG, @ncbmeﬂfllq SRR lhbﬁdfg(ﬂlﬂﬂ')}; 2 Fbezukin m@emﬁm})d

E
T e T AN T ST

(NRGI3§ %ﬁl%g let ald) PAOBYNAE 91%9& | %8, 900462008 (159DP neRE8RiRA (NRG-
conpl exes. An exanpl e of a synthetic igand i S the

- 4) (Harayintiabt Qucdgene di8 2061 91 (1890)rer axipho r §R-i h(Kanoen cifabs J. Biol.

Chem. X ERRL S R Em), Fyppibdy Bih PERLB QR ifehldglie, TaR-o

amplnre'gﬁﬁligiéfabeﬂul{d"@‘ﬁmd ;éﬁﬂégdlhﬁr &irHB Nigh®TsSviiéh Bind ErbB3

pol ypepti de encoded here uI|n ene roduct as

mclud@l h@r@g@@éd ErbB zand smap of\inding EzhB eelhilignni

epn:eg{l:'l ereg u n s$'Inc ?Ugﬁ%ﬁ%‘ﬁé% E’JI:J’% %néﬂe%%@rl%aﬁf ﬁ%ﬁg)?hé’a[nd may also

be a syiietig HrbB lizandiMhdwhthgtit hgaxﬁﬁn(x}bé spesifietiond partiCelacFdbs, :
256: 1205- 1210 (1992); _and U. S. Patent No. 5,641, 869);
receptofe OF BWAY @paww Ratigwlag BxbBjecenigsop epsAaexgmple ofg) |

syntheﬁg hg s e a%g}e&g ﬁg%%?l\:ﬂ/t@@%?iﬁ%r% %ﬁrb@ﬁm (See for example, Jones et
al. memsm 2271 23B1999); bilxadh ig nwmpmtad; by reg-‘er(en{a;s)

hi 312-318.(1993)).,
SRR e e st bt apteian HRlbPudeisaddd pthe,
heregtﬂn gﬁ épro@h@t' as diRRIFed indT . 24ERNo0. HEAREOI? Marthionni et al.,
erequlin (Schaefer et al., Chc?%gne 15: 1385- 1394

Natureg mm 15 6L998) r Fxariples eftheseavlios tgluda hpspealin-ps keregulin-51,

L e

Patent B 3641 869y R Gitferadinaoh fiche (RDIF) (Boles et al. HEEH) 5977052815
n "ErbB hetero-oligoner” herein_is a noncoval enthg

(1992 s amichoRBe teeaion oS I8y (Pt a3 ARG
o AR GO AL o aesgprel s
sensorfy@aé ﬁio@dﬁmeu&mcden&aﬁﬂc&x ¢SMIDE) (HO ef alr, 0 Blwé rCleent,ed10:14523-
1453281 BI50) PR Eiin ESOORT Pt Ereosents LSl (HREY o B

mcludg%éb%%@ﬁg gctﬁ%&%%%%rﬁﬁﬁ i&d‘séﬁgnceaﬁﬁbﬂﬁ Sfla ﬁé‘tlve

In Sliwkowski et al )
sequerCediRG p2BPeAie; swtbas an EMF6Ekq dogaip ;Eragmﬁn’téh%m@ﬁ (eg o

of such ErbB hetero-oligoners include EGFR-
HRG[B’EE@E%AF& so referred to as HERI/HER2), ErbB2-ErbB3
( BBRRfUIER R road o P B BinPE4 fincbBulERE/ ddkchdated Sliganaxes .
Mor eover, the ErbB hetero- ollgIl r may conprise two or

comprisinat ieast tvaodifferen EbBoec ques9 ﬁsz porrSroegcovalggly

.nor, e.. Er bB recetor i ne f
associfigd Sigpe i HRERL SR RPN b oigh $ EhidpPmay
form v@ﬁéﬂ@ceﬂr %fﬁsﬁﬁg tvedI6maR E’bB)i‘é&btdﬂﬁlsfeﬁﬁﬁéﬂw ais BiyBligand.
30)_maybe included in the hetero-oljgoner.

ErbB @;egwﬁei@ sheh asdirbB e, o berisatelby dampnenrecipifationand
oty B4 US0PSR B Sk 18 SABE LB oo

14665N9BN,foF vk abplagEXMN18s 6fsuch ErbB hetero-oligomers mclude EGFR-
ErbB2 (also referred to as HER1I/HER?2), ExbB2-ErbB3 (HER2/HER3) and ErbB3-ErbB4
(HER3/HER4) complexes. Moreover, the ErbB hetero-oligomer may comprise two or
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residues in the ErbB receptor or a substrate 9 January 2007
pol ypepti de) nediated by ErbB |igand binding to a

warb®/deeter o- ol i gomer conprising the ErbB receptomssfosozisoo
i.s.Wwi |l _involve binding of an

i . |1y, .th
more E0IEE FREIRE POEREAH e HIFErS Eob GRovaior el s BBy BEY or
EGFR (BibBa) eOHeepivkding buda @Jﬁlﬁ%@frgg@ﬁé%ggﬁjg@ gﬁ,e@g%b%l%y be

) in .the hetero-oligoner an
includedds thediejaratolignmer. ¢ yrosi ne resi dues in one or nore of

t ‘ 0 r hasphoryl ati on of tyrosine
- 05 ol LR BRNP O R Bl pafitn somat sika Frasdyeion eb fat
caused b ap itracatilvidhagern SRRt fd ' ' :
T AR Mol OB Cenkit b NRsine
residygy, P’y%é &ﬂ?@ &eceRion ARA Gbisratetpalypepiéde) avediaded tyoEdBi ligand binding

et i ... ErhB bB

o s ERTHAEG 8t PP AIER 508 iR 5° Rl o

involyediiydieg of aeBroBaligdnd tb 20 BB Het 00Tl doaled whidl acEMteP £ kinase
a

domat duced bgﬁe‘gﬁgo i.nant or synthetic means. Thus,
RS ¢ EBR reprtpidn Sherhateiowligpmendnd thergby thsults in

hosph i i ' ol.vhepti.de,
D o bl i e Lok 0 B0 P P BB
phosphemyiaiioh ofi tyspsing residudihia alditionslanbsmiagdlgppaaests)c EbB
ari.ant” refers to | ypeptjdes having amno acid 20
recoptg ot AL oy Pl TRl uste iouS BRRH D PDRATHIaER Papes.
S AQHEeNveEseRRéntBe PbIyHgtideisbAkhi ' '
T BB kil hae B0 REHS) SEHHIRAR.
as a polypapiide {e.onErbE weeporer BrbBdigagd)dienined frofm meturat Sueh ftiv

' PR L d.bi ndj d i n, of
e N M T
synthetit nieans (Thakoiiati®o YequeBdeepol Ricplios o have Ble 40588 ta.ciﬂl%%gfence of

0% honol ogous wi th such receptor or |igand bindi
natural{y fequFEng bimapolypanide.qupunenaiyrentide, va pplyneptidedome ssy other
mamm%ﬁgﬂéﬂéc ions, deletions, and/or insertions at _ '

certain positions within the am no acid sequence of
t Fee toerh Fapinaniciisegérte vasaeN eors 16 pEIPRIpBEYS havindi@hind asid
rcentage of .residues in the am no aci

as the. pe
Seﬂ“‘?@%ﬁ‘ﬁ?@h@g@é’r YR X A frogy Enatiye sequense Ratyraptide. Grdimilyhe
amino $6id'$68\cRSe FRThntd W IOMEEdsD g 2R gbm]lt 28%%%@%&\%&% %tdleast one

. achi eve the maxi num percent hono
receptardrigrling dopain gf ametivoErbinkga8a oamitrateast cnedigasd binkingwn
1 n-1he. ar One _such .conmputer pro mis "Align 2, "
dommaity Bt 4 B Wl G m b PeTeL D, i o St opatabertoph more
referahB bt BOS UBRIHGAL RdmbBgbRayvidNicdecabt 651 I i
P O_g?i ce, Washington, D% 20559, _one%%eﬁgggﬂ%g%{ﬁ%g%%mam&
The amipe a¢id spgucaeR YBHE(F PoRsasesubsiigitions deletontshandfordastetidns at

. L £ical i nt act ! I
crtin SRR BRE bk RS Sl bR PR Bence.
aitlontrdeldy®’ds {efirgd.as thelmpesatdge 0FEiduliindR0 $hRI3R A s equeee
.-, PCTI US2003/ 021590, bi specific antibodi es) fornmed from
variant that g identiGab afieraligring Haq ssawenses andrigiredncingghps, if necessary, to

. G he dos.
o B0 S8y A b A ah T
alignmergede Well khown af s artt OmeRuetnédhndy PEEHBNNSEALiFH 9Madthored

popul ation of substantially honbgeneous antibodi es,
by Genpn ‘.Lﬁii,j%ewliﬂﬁ% WS dilesl With ises dagrentaiogdnhe dnikg States

Copyri BRRSARE, Wa! S0 IR000E%), of KobBhndi D, iRAS DI o, nat urally

occurring nutati‘ons t res in mnor
livo temirs “antibodyC lherein isarsed ot broadsst sdtisg bhd/ spepiEihlly Sovers

. bei n q S .
intact niotiocional antibodies, polyclonal antibodies, multispecific antibodies (e.g.,
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directed against a single antigenic site. Further rmBQJanuaryZOO?

in contrast to polyclonal antibody preparations which

wreobaxdeoodi f f er ent anti bodi e$3 di rect ed agai nStPCT[USZQ(]:;/OZngO

di fferent determnants epltopesg‘ each go cl,onal
blspecﬁiﬂqmbas}w&)sfowdg%%at Iegstitwe dntactaniibpdiess apbinibRgR ragmgents,
so lon 5&%&;? %ﬁ&ﬁefhegﬂrgiﬁgﬂigiéai’& their specificity, the

onal anti [

noc es are advantageous in that they
rfehye tem §mnndxésmai entibiytns asadrlmreadrdi@rs /1] iﬂfeantanﬂy botdined .

The difj clonal" indicates. th cter of
from agpRgulFHER BEADSael R HE RS 4G vidpslanfigodics

B A R R RN %%‘“l@ﬂ@t BB s

~ that magnye prasent tuininor peohDls. l\fﬁmocbnaquntlbodwme highipspecifionbding

ares JguRR Ak SR WhRERRR DS el abf#Bboy
preparﬁﬁﬁﬁ Ml'ﬁﬁijmbbﬁdgﬁfﬁe@ént ehtikddies diREMA %gmﬁ&%ﬂ’&@nt(d’e%@nan%r
be rradeqn@i/ reconmbi nant DNA nethods (see,

(epltOI@S)seaqban@mcl antitdp isgBrpted pgainst armingle flefAmminant on 2 the

s g B oD S A BN IRE AL LDO
that th@t maj; be Naithdsezed Wb 2orBZAina 8 by bkt imtibvdiddbThemetifal ., J.
Biol., 222:581-597 (1991), .for, exanpl e. The

“monOﬁmélc |1@Haat65athﬁ chaastaofifbe anthody atheing abtriper fromyde
s 55 e 4 O SRS oy 36 L Gl

requiriog® proelsptm:dmfrtbe sithody bysmy pasiculabodthed. Her éxaarplé, tiem a

monocliel ity dics HEEC wed t peaonizBos v i st Bven fufghe made
by the APRidHnSd mboll 488 desbeldby RobRr of 2l imlr2 92336S4QSCI1975) or may

correspondl ng sequences I n ant i bOdI es erl ved from

be maderint lecombipauti BN Agnethdys (GWQB .89 T-f 5 Rateart Nex 4846560y he

“monoglofREmibed% R fan B ot n phA TR bR o e

techniqlie® 8RHBA in2Clabioh et 41U Nowur83 327624MN628 (498168 Markawrchl., J,
rrison et al., Proc. Natl. Acad. SC| USA,

Mol. BgA., 2558589 (1994R Ay exagpidrer i ¢ ant i bodies of interest
{}% slgcg?ocpoglginjémeuboﬁfeﬁl &5 ehlzs?gc%@m&} ROAhEE AR %iﬁggdles in

Inoan I'ng sequences véd
which & poffion ofdiie sanpand/ot lighit eh4ie igidentidatiwith ok Hokblokeys, toApe

etc) and hunman constant, r on sequ nces
Coﬂesmﬂéglﬁe“ﬁﬁ%eﬂc Flh‘édlﬁs WP& %ﬁmﬁp ﬂtSRE?le%\‘PAFq?eBEWyg toa

i 835 e PSRN BB P B A
or homiolsgouslt demiespdzsing seq(latab:) m anahuﬂlbfs/defrwa@ fiont @:;other species or

T L e
so lon@4N thBP B IRU S blamgmmchwpa@ 51 Do 6. RBIES%7; and

orned from anti body ragment "i nt act
Morrisan &t 4q®yod. Nash dcahiSch UiS’dnﬁl 6§ﬁsﬁ8ﬁ5 (éﬁ%)@eﬁhmnm.angbodles
abl e re

of int i PR B 08 RTIRARY” BRHLORioR SPIEPATES TGS i phtiget
binding s@ﬁén&k@en{@aeﬂ&ﬁa%ﬁnﬁuﬂi@ /E1dNWbHE BAGREY SAYSEstc)

constant domai ns (e.qg. hurran native sequence const ant
andhud@mphﬁa)utmglmmewm sequence variant thereof.

E;A%fé@f)@f h-}{%rﬁgx{&i; O%oéz%r%%ta p%%dnboq% ﬁ@a%t 21{}{%08{/, ﬂ}gfeleably
comprising 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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Antibody "effector functions" refer to those 9 January 2007
bi ol ogi cal activities attributable to the Fe region
wOaomansoee sequence Fc regi omm-Or amno aci d SepuEsR03/021590

- variant. Fec region) of an 10 antibody. Exanples of
S‘I‘glea‘fj’tﬂfl’o“??&;‘?“é# P’é’%‘{“HQSf Wderyigprecificaniibedies formpd omgntibody
fragmeg(g)l enent dependent cytotoxicity; Fe receptor

bi ndi ng; anti body-dependent cell - nedi at ed

c WF Hagpate Eﬂ@bﬂ(dmi}m%e which gomptisrs a8 BTliligBMHbih@iﬂtg Ix@tiﬁﬁééérRe%ion as
rrace re ar e. , cel, receptor,; )
well o et Bl S f e e T e Sm et pmtine CHL, Cr2
and CHONTha 6bnstaidbiaiis nﬁﬁ%eﬁaﬁ@@%é@g?l‘gc? Csﬁﬁ:?.ﬂii’gfdas gggg,, human

._antibodies can be assigned t eren
nativepe@ieacepanstany domsingror anling sud sayfenastvacintathérebd dhefeiably, the

: nd.l and several of these may
tntact %‘g&?fdg?%%r i%ll‘gg&fef?trqum% tl asses" (isotypes),
eAgtibodygelfectbgGnctid@Soefet @ HHose bidogidfl helitifiés ath‘i'ﬂﬁt'?aﬁée to the

F hea(vy-chai n constant domains that Torrespond to
C regipns(p DaleYHR segnecs £ reglomar apingiaeid sequance warianti Faregion)ef an

tibody.» i . it ~Struct.ures and
aniibody BRMples SERRRG Yrolor GioPLREDe b tiidibbbmplemen
dePendﬂnasﬁemxmﬁtérj Emmdngnﬁu?irlgsanzibedwgéﬁena@ﬁwu-medjated ]
~ANT | sdependent. cel | - nmedi ated cytotoxicity" an
cytotoxigRBE LR R s R e atoe @t elowf a9 romion GiF, B coll
Cdiéi C cytotoxic cells that express Fe receptors
., Natural Killer (NK) cells, neutrophils,

(FcRs), (e.
dAependiog @pﬁg@@sl)noraehixgqm@e bbiha domstdrit dontyin aMhelr haakget
. .cell ubsequent | use. lysjs of .the target cell.
chains itz QTR G Reiated &' el ogoanicberkmic Ta ogor
classeseofpiteG Jnfibodkd: Kﬁﬂ%& 1M E6CAHd TRNOSY] &5efoX Bf BRsk 15%30( be
yRI1T. R A c

-YRII and Fc expressi on on henat opol e

furthefg’g‘f’iﬁ%d intp ‘subvlassey ’e(éﬁohsﬂiﬂhbge |I§3h 1gGRARE3IRGH Ig Randligh?.
i Rey. | D 497-9 1991).
The e Sl Rt it F Yy LB i S5 it miboen

are calleil g & APGEAaS s@PectBUBh TR sibdit RSaIiRAd thide WSy etﬁ?cfnﬁf‘t
00,.362 or 5,821, 337 nay be perfornmed. Usefu .

No. 5, ‘
conﬁg‘EPtF‘B’élog Frtfeapnt elasess of imeprupeslotsding erd well kiesviper i pher al
ol ) . .and Nat s Kil | K
s e ST e e St
mediatest repttivnrinivddel wonspedifit eytapkicells het ApRS FE teceptdrs/(F¥Rs)
. Nendarihd ni ﬂ'al nod}ag!&such as that disclosed in _
8 éf“@ﬂéil g (Ngy) cellpngraropls) and macgophages) serognige Byund aatihedy
on a targbtf RAAd sﬁlﬁ)egﬁéhﬂ?rcﬁuée%ﬁigﬁﬁg ﬁar%@?' & ?ﬁ@é}%ﬁgry%%ﬁs &
and 5 f functi ong.

nore FcRs performeffecto

mediatipg MECINK cellh exprshs By oals whtrchemshodytesytiehicks BERT,

nuary .2007 2004/ 008099 - 15 - |
FevRil B FORTH SHANBEsiRbpk hemradeigic fallhdk MemmaRekip Taklegron
age 464wTRavbieh k06 Kiess, MhiuCReYBilinghdl, g e
P g . peri pﬁer al bl ood mnonﬁ{?’ggﬁﬁtgéé@g F2>E3tf\i/b[§B r?gtaﬁ?egf ADCC
activity|gf jamgleculepd intesgst, an inwitwcADEE, assayy suwha ittt Tescebedsindig]

| S~ JM- 1R ~PB and N | in ef erred.
pon 0E P, Ly ERNES AR M L B o ser
assays indudegeriphefat blood @adhonudié BLR @8d10Y mﬂ%&a@ﬁilﬁé %) cells.
or

Al dgﬁiﬁri bed herein. The terns C receptor” are
termatiuely or gdgitierslivg ADLCE actipiyof thermeolepile d§intarest hey bEassessed

i vivo, 5919 Bl A WA ol UGB R AL W AR
95:652-656 (1998).

“Human effector cells” are leukocytes which express one or more FcRs and

receptdif

- perform effector functions. Preferably, the cells express at least FoyRIII and perform
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a preferred FCR is one which binds an 1gG antibody @ajanuary 2007
gamma receptor) and includes receptors of the FcyR,
wbeydidogosand FCyRI U subcl asses, including all ei:t'ﬁm52003/021590

AD c\{(@%l ant and 10 alternatlvely spliced fornms of these
c ctiqn, Examplescaf digmsn devkpeytesdwhich pridiate ARCC include

- e

* cytotoxiesk callsfahd memmpiﬂs; Wwith PBM(DtEaudebmlﬁelﬂg PRIGMAAS The effector

t her i vat i n receptor, Fc' RI TA contal ns an
cells eycHE 51 OB & PRGOS BRSERS 66+ PO blond SEBMCET A
describdd hekdif, Cytopl asmi ¢ domain. Inhibiting receptor
F RI I B contains an imunoreceptor 15 tyrosine-based
torms Grc Te0etor ’(drT‘wa’ am usetdstodﬁtmﬂea&et@tﬁmlumds to the

Fo “"g@e"i 5h BB s brereRER il i3 fHliye Sepbionce IRBEE S Mowpover,

a prefdﬂeﬂ EFc?IR rﬁuﬂﬁg }Arfehtﬁﬁi\éodlgds'%ll’g@ mtzb@d(f@ ga?ﬁna( é@éi%ar) ﬁé@&%hxtdgé
recept(gp* of the FepRb FegRTTnandvBey RITHbclages, 4dchidifg allelicGtabiants and

atersf 5 8 5 ARl O P St DS omn
“actxvatmg nie2éptar’y andl FedRINB art HEhBRRBIERPLITSC SBI@ havE QiBﬂlar amino

ch is responsihle for the transfer of maternal

acid seﬂqug:eq gza didter g{l{glgn(y@})ﬁhq cybeplepmic dgmaingthanesf, Activatingg7

receptir SLARIAARA R Almorectptol AR based iGN ol frring in

its cytqpﬂfen:a@dd>mm;a dithibuting rexeptoe FefRITE yoftains bl ififlinbidcépie
esence. of co The conpl epent, acti vati on

tyrosing g iongargs (it if IWYEOH@S@#%RWof ceRAeview Mdiin

Daérof; %@9 nﬁéﬂi Ihuhdie 18 %9123&?5997%\’ FRY evJeﬁ i Ravetch and

nol ecul e (e.g., an antibo exe cogha
Kinet, 4. fen. Inipgirad s$:487-03 lﬁ:ﬂ%mﬁﬁpel eatcai ;mﬂmet&ms-szt

(99 R TR a1, o LG YT 5 42@-5?@32&9%3@% Sk Jhctiting

those t0 Nélideﬁﬁﬁétﬂﬁ the dite%, ardlelo eddbyliRs I%E'Jﬁt‘%Raﬁgfehf The term
co roteins of about 150, 000 0 daltons, conpose

also 111‘31‘ pepaatal tegeptpr, é‘hRn(‘Kl}lch Isetesponsite ﬁ)mﬂleltdas&r afrhaternal

s R SRRSO TS, o

2&.249!@9?[4&)’ of di suI fide |linkages varies anong the heavy
ghai ns of 3| fferent immunoglobulin isotypes. Each
egiet dergment ﬁatoww% ongeDEE g@ﬂe@rtwgﬁsqiahiwaa molecule

h
to lyse %‘n%é%%ﬂa*ﬁ&%e?a ot Hppidthert Pis cqriFemeR ol SIS sy o8
mltlated)by dmﬂxmhng oﬂﬂmﬁrstscor@andmt bf azhtcoﬁipbdmenh Bystiein Y@Ig)abhe

1 in at end &1‘73‘%}@2'8 9 January_2007 WO
moleculstlg 2. G5s4Bo0 gomp B sPEPAIS oY EeBy To RS ment
activatibd, % @Db%rss@ng Ses%ﬂP&f B azs B b o B 4 § 6?’9{"&"9 hai n

i's alég i r'st constant donai’f
Methods,42y]1 K&P?ﬁ), mﬂyjbeperfd)m@ﬂt chain variable domain is

h d f the h h
A PPt 8 ey Pttt evageratgua or Shvus k0
daltons Admigtked HAGR 1E@itm§ﬁg%ﬁ (®©) dHafiBtnd Bb meﬁﬁéiu hgﬁwﬂ? R

vari abl e domai ns he term "vari ab

Each lighi ¢haip iglinked te aﬂaﬁa\pmlmndws:mfcomamdmm twndpwhiletthe

e 15 o BG5S B Bt b
isotypes ﬂdch@@hﬁf a:rﬁﬂighb @E’éﬂn BIR6 hhd ReWafy seAb@ int@BhdiS 8ulfide

ver, the variability
bridges. Each heavy chain has at one end a variable domain (VH) followed by a number

| =gy

15,

e

of constant domains. Each light chain has a variable domain at one end (VL) and a
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is not evenly distributed throughout the variable g January 2007
domai ns of antibodies. It is concentrated in three

Weegmms(m cal l ed hypervari abjg- regi ons both i np¢ires2003/021590
ht cha.ln ndth ain, 10 v |abedo

h
constary Ebiai 0 orRf Fobin TLE Somstent Spepi e the Tiggd ShSip Hom s it
the ﬁrs@ bSntlt U8Fald 6 thé ﬁ@ﬁwﬁ&m én%%é’ﬁ?htﬁdﬁ%)vanlﬁﬁ d6HakPR aBened

domai ns of native heavy and | i ght chal ns each
with theorapipbls dofmaily offtg heava'mgany Padioplar algmp a,c(gl rehidues are believed

to forrr?,: %{I}&% ggc%\‘mﬁﬁq &b‘?’ﬁﬁ a%%%hr ee ahh abl e

CE§ESrrh OV dbl"Refets 10fthe fabmaﬁeﬁaﬁqiorﬁdﬂsww\@maﬁmomams
hypervariabl e regions in each chain are held together

differ exﬁen;smbemmqm& piong anfipogies apRareared indhe hinding and
speclﬁ{:%}p 9f1%ac lmﬁ,ia {%la% gugtg}o o 1a§|:ﬁa£15]c%ﬂ39'taﬂﬁ rﬁ&\g?ve‘f qgé HIBB

i gen ST hETh

is not évehiyRnstipated ﬂ&@uéf@b.ﬁﬂle Q’bnﬂﬂe dorbgigy Bﬂﬁﬁi?ooﬁfes Rrigt@icasrated
of | nmunol oal cal Interest, 5th_Ed. Public¢ Health

in threesapgrmangs callse hyprsyariable regiope bothin thedight shaimand,he dgavyabain
Variablgijdr%glgaﬁsz T-H% ) nw&gg&gﬁ% ?@ngfa?o%abfé\&ﬁéﬁ% ar%called the

y I'n y to an antigen
fl'ame\ﬁ)tklrhglbnw@ﬁlsﬁl UBhe¥drinblealonfainsatfmeties heawg bnd ght chains each

compr g 55 oy oo p bR b Wt
hypervall¥P§ E:é@ﬁéﬁsa%ﬁ:hrf@ﬂh% s WRRCUEE BT R da@és%ﬁnﬁl@ PR,

am no acid residues of an anti bo%}h/ whi ch are
the f-shestsnesints! e'i"liedrypawan@ﬂﬁrdglmnd iimepch Theintaypheld togetlisk i close

povin e RS0 v GRTRP Rl B Sk B 8o
to the foﬁﬁhﬁ’d&‘?@f tRé aﬁ%eﬁlﬂlﬂdm% Site aﬁhﬁb&%‘(@e@ﬁa&z ef #1336&;%11&&8&)1‘ _
ght chain vari abl e donmai n and 31-35 (H1l), 50-65

Proteu(smg)lmmob&mﬁbbt%rpﬂ; 5thFd; ReblisddsalthServiee, Natioa) Tastitutes of

d LDy P
st R 31, s SRRl OH U0 Bty i i
anantiS@uﬂyv’ioCz&Lan tn, GuakxHibis Various effeqibr fiietdos, sudhbbpadaipatida of

1991)) -an /or those residues .from.a “hypervari abl e

the aniy me@hy ydﬁwda%@@@r@éotemty (ADCED. (L2) and 91- 96

Eﬁ?‘%t? 3-~ (alll—-ﬁgféan ﬂ&%ﬁﬁéﬁ%ﬁml n t%]ﬂ)'%eavy %b?d

residuesivdian autbodybliscid areatsponGblatitn mﬁgmi-bmdsig The Hylpkrvariable

Bi ol 196: 901-917 87. Fr WO or., .
region Beperall: STHRRS AR HLEAPhES S & AoMalemen B SRR

regmn* B@*mbﬁe Y Rafdas »ABL B 1)290-95 (L DS RO 7AT.INAI 186 1 it chain
defined. Papai n digestion of antibodies produces

variabledientrircaid 3nd 3 ﬁéh), H0-681((HY) and 2kl (313) i ieheavy chalr varizble

comai GSHFRLAL, SEencctot Padihs QPR ART NN, bl aBptc

Health! Se‘i’w@@ INdtioWallIfstRatés bEITEd1Be Behasdial MID. RepHl) Paﬂdb’(ﬁahdﬁe Aésidues
yields an 9 January 2007 WD 2004/ 008099

from ar—"@]’lbmmgfb# lg.@n’é@@' FEsiBues 26f 3G it0-121d2) ﬁﬁ%%wﬂé (L3) in the
i R BR300 555 O 9830 5l sy

chain xfmammamlmiwﬁ@mﬂm A MsINBlog} 9690 1-YENC1987)).
recogni tion and, antlgen bi ndi ng S|te This region

“Pramesori noror PR restduss aigtkoss ¥anble Aemain Tesidieg omthan the

. hyper\Jgh%lgre? &if&sf‘ﬁﬁ%é &kﬂe?e]ﬁlgﬁﬁ‘leﬁ in tight, non-coval ent

SOCi I's configuration that the

thupaie diyexeion af irtlblodics pRidocs tab 1@ambal\aaﬁgabbmddxgrmhm<mts
interact to define an antigen-binding site on the

called Kby feagments; erehvyith a sipglaantigenshinding sije pyd apesadug] SFc”
fragment, whose name reflects its ability to crystallize readily. Pepsin freatment yields an
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hypervari abl e regi ons confer antigen-bindi ng 9January 2007

specificity to the anti body. However, even a singl

W0&no4aiok(m9dorm| n (or half ofimn Fv conprising p@fmSzﬂgg,mﬂsgo
hree hypervariable regions |10 specific for an
F(ab )Qaﬁf@glg@ﬁ) #dss trroantigep-oimding sites ardisi shill capable,pigoss-linking
Emtlgeantlgen al though at a lower affinity than the entire
i ndi ng site. The Fab fragment al so contains the
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/16185; U.S. Patent No. 5,571,894; and 30 U.S.
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1993 Humani ze
Rosentfuog amd Bfooroedsh Spﬁnge(ré.f aylag, New afurly, ppn26D3 45 €994). eAnti-ErbB2

entibody RSSO NS PRAE THSAOGT BB B BN R hoggs apd
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short to allow pairing between the two domains on the same chain, the domains are forced

furd

to pair with the complementary domains of another chain and create two antigen-binding
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Riechil RS Nadg 03PET23P0UEOTHLCARN e, Giir. Op. Struct. Biol,
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el R AR g RLe bR S
huMAbZD)SBQhﬁMi&gDSeAF S ARIDES, HudIABADS-6, laMAbaBS 7ldmd
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conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes
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effectively than nonocl onal
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bind to the same antigen (e.g., ErbB2). For example, an antibody with a biological
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reduces the percentage of ErbB expressing
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AR, BB R, IR S 64 JERD s P ERC PN D s n
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blockets 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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the 2CHiegopel o5 HBpB2 (he., aepoicopaendtissiduss e &%ﬂb@ﬂoﬁltrhbgﬁlgesidue
e antibody

agxtrac&l lé’é ar dgmai n of, ErbB2 to which t
22 to apppt rggiduesSs4efi Er0B; inglysiveiser HigsslAddi dues from about
o ’ e Lusive. . : _
| gt PSR 3 oo robfOh i e racotylsp Bo {1 S 1o which o
antibod 4B (ATCEMTRE 0£68) inddOTRRGHILORSIE Shse ABthe transmembrane

P L R KT RN W N MO
cross-Uio B és@ag*/\lviécﬁﬁs H%@d%@ﬁb&fﬁ’ﬂti@éﬁ%%%i%?ﬁgio @iNcotd

_ deposite th the ATCC, see 0 screen
SpringfHarberdabprséiysEdvHadow and David Lane (T98R), 768 bepetfomesd. a

e 85 S BRSSPl S o
the 4D5lepitspe JfEHIIBALLS. Y anyEesheldd i QWA IRl ORVLE rdefErrdrk B&t residue

can be_cglgrfor_rred.. ternatively, epitope mapping can
529 to gonb easidye 28, inelusive;se Figs. Whdher the anti body bi nds

T OobrSH Ta R LBRE: B8 ot ey b actiuin ot Fulfipdhish te
antibodyBHAkNM, TiEs epitepeiicladdsibsiRics Hom fofb541 ©-aBbut 599,

inclusive, in the amino acid sequence of ErbB2 extracellular domain; see Figs. 1A-B.
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"Mammal * for purposes of treatment refers to any g January 2007

animal classified as a manmal, 10 includi ng humans,

wdaommbdoes and farm ani mals,_gnd zoo, sports, ofcPE$2003/021590
as dogs, horses cats, cows, etc.

The “%?%P%JF ‘3%/7?3” tsribe Fgiareat thaNiermirus of themdracolilatdonsain of
ErbB2 ﬂb%ﬁﬁm%"?@faﬁdforr 9Ps 'zﬁﬂﬁod&r@% d%hggﬂeﬁ %nathe %I%‘COCB see below)

signi ficant 1nprovenent In Tespons
bind. Tntscivetfortantbodieswiich dindco el CUTFDepitpt) LRLIROErosOr

blockih AR 4% bl dRsibed o Aibediaecs Lo é%%%ﬁx’ga% i Spring
Harbot NiBdr@bry, FASFRM atdd Hlvid gfahe @@@é’)l, o Bé’ﬁ%!fo(}ﬁl[eﬁ V1 Hely,

as treatnent IS contl nue erns
epitope mappingwan be pefemeddo bstablishivarethee the ant1bocé§alb]ﬂ&mto ta@dczﬂFs

tic _or preventative neasures, ere
epitop GRS BB B condl bl Pl SLrefRamibe eeisucding abat rescu 22 o
aboutmmszeﬂgﬁmnssémggqatmhange or disorder, such as
t he developnent or spread 20 of cancer. For pur poses

ofMemmal’) fay pwrppens of restofentichirs mald@@unddﬂzshﬁnd amb mammal,
. | notllmte al | eyi ati,on
inctud{o Wiirle, AUl and lon oBfiFurd) Bh e sbifs, bEper Bttt 2ot

. dogs, Inirseh) datsz €6hws, (etc. EPrefeiudlly, Why mamhiadis Hibaie of di sease,

o‘&l ay or slow ng of disease progression, anelioration

?11 which & ‘r@fwow&e o) teealment s shaws statisticallyraignificant
improveih A% sa{%?gé to a‘iFP géartb}r%eo&rﬁ%a%n glt“glgtrwrrkgeg‘fr?%%&’a%gﬁ% P'Q ffeatment

or trealnant mithlplasbe unmmceﬁuz&ﬁaxﬁmalan@m beahsmey chiibal itfial@twhich
rLece treat I,n _need of treatnent
respon(y to lﬂ’é‘@{]gmm ‘Q’I Hg&? @Iﬁlbpﬁlgs BhEPTS ghtreatmgnkisr der

contim@®. wel | as those prone to have the condition or
di sorder or those in which the condition or disorder
i Bhettermse tysa\or itreatment™ refes tortebxth therapeutiyy trextmetittandn t hat
d_benef.it fromtrea

prophyffRUt & BEIGI by AL SRR S Shit ) s BERVl or o daws
(lessen) bn GhdRRE@FhysNIbEIE1RBak QS alssﬂiep btk qaalrel@}ﬁﬂéﬂt bt §f¢ad

whi ch predi spose the manmal to t’he di sorder in

of cancgy eBenrawposgpaf this inyentien, torefigitlay detired) dipicdbresulfsintlade, but
arnol A0, 6180 RSy BPL SR b

(i.e., ndiveassning) vaatd cfitiscate) d8lah or S6WIFRINdisdhse pro@es¥aH, ¥melioration
l,and, 1ung, kidney, colaon, th r0|d ancreatic,
or palligfien.etihe dispassstair ahd E%Wé%‘?ﬂ w | orfptally whether
detect Bﬁ:td'r%
S T op %Séa{?blgem t E@‘:L Ial ggtn?% lg}ﬁ%H as c{31:cl:;’c')se(f"‘lméJ ared
to expedied ouniEvad if rmon deccnriﬂymmuemy Thasein agedhofirandent include those

aeadysf) (5@ s8FRiFem S5 96SIFL 5 vl s thopesriasiprign thecapdion ot

disordeP 8r hbSSE8ehith t&%‘ﬁ&iﬁ@ﬁ %?di%lﬁgr fs lﬂ@bé’ Ed i nvention is

mal i gnant tunor term erapeut y effective

dntdigarder? &f @n@ondman thatmontd hﬁzeﬁt filom greemimt of the present
the case

inventidyl s o A Sritand pdtle Fbndel & dRpRipubagibost of
pathologlt@l ehndaiorB Whiddtedspde ﬂ&qﬁaﬁﬁnape‘o tﬁ@&ﬁ&ﬁeﬁﬁ rrjéﬁshohe fine

the tunor. size; inhibit (i. , slowto so ext ent
limiting,exampestol digordersiodys)trested derein mdudﬁ iyeiiign pod metighant timors;

toukemB gh et Hoi O 3R inclclth idiolfar BronetS0attal HSOHE, SitpEEiaL
sahvar38 gamd, ¢orige Ridne, wdlon, tpan&egki@ brdsitd SVifladder S/1B;

extent one or nore
neuronal, glial, astrocytal, hypothalaxmc and other glandular, macrophagal, epithelial,

stromal and blastocoelic disorders; and inflammatory, angiogenic and immunologic
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drug may prevent growth 10 and/or kill eX|st|ng cancer
woeabdsmpsgdod may be cytostaticyqand/ or cyt ot oxi C. pdBS2003/02159
cancer therapy, efficacy can, for exanple, be
disordggss S PeTry discsderdp he trefed i aneordancti widla e pesegt ieseition is

mahg](a'ln'fﬁhorand/or determ ning the response rate (RR). The
ternms "cancer" and "cancerous" refer to or describe

t ke mh;aéﬂmlra;gunadlly eff0tivd sl N VPdSarh A\l of 8 drutg effective
totra%ﬁls cal | & aracterized by unregul ated cell growt
© iy SB 1 3@y By thespse Qf&mc@r,dh%tb@mpbmcauy
effectiF¥ BB Hhe @Lﬁg%ﬁf%ﬂe&ge YEC iy o2 ce?ncglo cellgﬁrgg hes ﬁ%{é hJ'r%or

car ci noma, stoma, sarco
size; intibik (irep v to srenhe guient aird prefivible stop) tarcet @l mﬂmbﬁﬁﬁ@f

h canc |ncI de s anous cell cancer
periphg4f BreB TG ST o e i A5 ProfipIE sfopinor metastas1s
inhibi |
et e M L T

cancer
sympt@qmﬁs@@gted a‘rlth th@ pancg0 of tPetheertent harowy may pielvent growth

end/on 1 LR e R ey b P S sidror e, Shncapeatiesey,

efﬁcacgmm,abr eXHnt8)| brshastred B9 a¥deSsithg $R HRR ¢
ancey Ilvpér cancer, b adger gcancer or?gb\éaté&ﬁggm%wn@)

aﬂﬂoréaﬁ%mmgcf@ramemé@fﬁ (RRactal cancer, color ect al

%ﬁ%hsar%g? no rrél{ d ﬁcaf:]i@em&s ’ ?éf‘d“@nog I e%clgﬁ & ﬁé lﬂ %
condltloa e mamnvals that is¢yicatly, chhfayffeﬁzai DaRtegnlatbe! BQI gl‘bwth A

arci noma, anal !5 carcinoma,_ penile carcinonmma,
“tumo

PRIDLSES| (g PT FHHC FREICRIOBE ALy FXAWP@PIE Ba@ﬁbmehlslb,rbglt are not
b
limited8Valdinorhs, 19&211&85'@}1&26&&[} s%g++3§,3a\£{rﬁ nélke eﬁﬁﬁr 15Roid

protein presént at thel
malignai¢sB Menerpagisilan gxamples of suck camersvihélode m‘uaﬂluﬁ@&ﬂl cancer

e AR e, T AR e
small cbl &Il anéd ¢ NSTECH, hﬂ%@ﬁ@ﬂbhﬁ oftea6h X\%&sfl]e ﬁﬂse@aﬁ' ihSma

the cancer. ;0 A cancer "characterize XCessi Ve
of the lupg, iconger gﬁthe@renmelgnblgpa@cdhﬂmcan@r,ogmmcmr stelmath chiver

ErbB tivat i
mcludif LR A R R L A ot iont fonse ot

cancer, lReEEin0ér, bldd@taf@R ORHAdmaChichst cicet, fé@loﬁ%aﬁcér' rectdfeancer,
type. Such excessive activation may result from

colorec é%&b rademelnalym uierinemarsinomes egivery gland GﬂIClgDmal ledney or

1 cdaB@n Y and a abl e for
ronal e GE pRBIAE e BB enl FUPR PR iE ol
carcmo@a;:;bamccemmmm, actvell as heud and Yieslosi®ecrand/ or be caused
% rrall nant stgte 9 January 2007 WO 2004/ 008099
5-

FRHOGIE, AONSY COQJMW%PH% which hpye Ethieprotein
B B O i S e

di agnostic or prognostu
sufficienirtpyéls 0 LERbBEmt drechiofacoofaretx ﬂremﬁ,l sach that @Narfl-BABB2 antibody

tor.js ocgcurr ich results in such excessive
can bmciﬁter fnd havea Wépﬂbgg%g%tc"é‘ﬂ% epect 19 e eager-vel y, or
A@@lhédr OBRrhoteridel By CROGSVe TRWARP U £4BH rﬁ.%ﬁﬁrr isonein

di agnostic or prognostic 5 assay to deter
which wtmt iof Ert B receptay antivetier isxcpnees seltwsignifiEnt ckt@astheilvel

of acnvgcgot%%ft{;gfqg%cegﬁr E}he%glfgag]gépﬁgce {1 ﬁ?gﬁ rib u&{es S Lo P:)L(r?(fl}% ssive
excessiveaitaPdtion B RSN H8mARietekBrek§bn Qf tht Bebl ?&%ﬁ%?&nd?&Ygeater

result froman autocrine stinmulatory pat
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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In an "autocrine" stinulatory pathway, self 9 January 2007

stinmul ation occurs by virtue of the 10 cancer cell

wOROEAW0s0g bot h an ErbB l'i gagyd. and its cognat ep&x/B82003/021590
press or

o R ST S S e
progrioeiitasshi %&&eﬁﬁn&whe@g:mnﬁaﬂoﬁ End/B¥ &:v% gFe&lﬁ? 8§ NEhB

embodi nent, the cancer Fess

recepgrgggcwnw&%mhémﬁte #Bsush eRomsiex mtﬁ&ﬁom of‘l&ew irddeptor.
resses" an ErbB

Aerk e 8 bl R ERbek g by Rt o 3 sgmpsie grsognostic
assaylte ‘dEieﬁrnﬁlfe VeHBHEr Bﬁphﬁ@ﬁﬁh%d/o? HedeRSeSi R ERB ﬂ&'@ﬁd el |

surface thereof, conpared to a noncancerous c
occurfing in igeanges uch stpibuiesie hxmvaaamwm afithemasepter. In a subset

|f| ation,or eased
o uAREds U I oA B  htoine

stimubeyeafhvessi on  may be determ ned in a diagnostic or
progEQstl c.agsay by evaluating increased |evels of
t SHRutey Pathwsp, sl uguﬂatt@wccnrs hyeirhde of the

ottt it AR I S i (e

the caucerEnzt}B%)gmss (d»r ngermq&bsslBﬁFIaﬁmddalsme 655 ©8 blereyrbiss an'BE@FR
ligan %‘ﬁ@@ef‘% in SH@EE bridization (FISH, see
& Fige P Jpepothengphodinent; thercandsk srayiengress
xR u uch
O e o P e L 8 BB o
ofs eanecrEwhiBh “oveyenpdessestpb Erl® rerepion iscbndivetderoidsi sl fidantly
| evel s or nucleic 25 acid
elgl\ré\é%é ?ﬁ%?hb?&g{eﬁegt% 8 qsél%ﬁB&,ea% gie ceilﬁmgaqel}hg,eo% pefpRared to a
afterbys colll dfakkSsadhi SRS fyh
Hom FleéH sout her?] bl ot ti ngg %ﬁc%?%@r%rﬁ f%%lglgﬁlag%% sghded by gene

amplifigadionion by ingsensed trapseriphyoriranslation djrbBr maaptmpteapressm
A ri ng. s hed ,ant i

nay bg)(ﬁt‘é {eac e %{i‘g?&gg 0{3‘;{;}?3}" E’l an%d%%%’P%ﬁ chgeﬁﬁﬁﬁ‘ée?s of

the ErbB puoteipgeesentorgthe sitffze oPateeN{e. %bwa af iPhind Rkt s é)bﬁ%%%y assay;

June 12, 1990 MO 91/ 05264 published April
HC). L‘ﬁkj]%e Bifebnor Reditionnlly, onsmanmensyse lsuelnnf EbBrencodingscleic

i .35 S Shorleed IS bBARBE st B i by |,
publishéd/Octaberny 298y utheai Mahing, drpolyigerasddhlaing@action (PCR)
ractifi oney For extgthrgtp li'Q,Rone may expose cells within

tochniyes. sysh oS sal fime et (BFPAH0; besexarrseipn pSthe ErbB
ligand qaby pe élétkeﬁmh@@&ia@ﬁos%élfairn@r %@I %’mvals oﬁﬁfel Ihg(aﬁ% gjd' nualelc

radl oacti ve i sot ope,
acid ensefling it)in thepaiant, et icatunin bmpay oabedarions ﬂlagnbstlc assays

such o IS 5141 oSl i e Yseipomp dorRisagbors, One

' may alsd sluil¥ BB ?ecb;bt@f’&’eré)@f«%@mﬁ'b?'ﬁ@asﬂﬁig $hEY af x%e)ﬂ 6(9 gs BB

exposed to the antibody. Thé tunors overe
extrac dgmain)an eblﬁwcmmnchmmmm(m e.g5 &F.B.Patent No.

4933 S0 RERAI0 1060008 /05280 pbshRR AR £8, 438 Uis. Paent No.

5,401 mlmmcmm@em aalSiss et Q1. 5T OmidnSIONremat: el%bcfj ko 1+
ast about 200,000 copies/cell, 2+ = east

(19900, bgﬂfle %@gl Hoad Q\@Fﬁswp,d@ppus er-inivd assays asbouilable to the
skilled i&%@e@ V\I/Ifqo? g%ﬁﬁélg,gd tnée@l” e%)g%%gce S$$h tgtghtgafg hlf;'cllz'y 4 s py patlent to

an antibmdyi which m;ﬂfonhllbelab@lé@ﬁmtha detoaabis 16141 %alﬁ ra%!oa@ﬁve isotope,
Pr oc. Acad. Sci USA, 84:7159- 71

and binging pf; s‘{;la ﬁnt%bﬁﬂy i ekisinthe atisntean be ewéuat@chﬁ@eﬂﬂs' exumblu n

t hese patients,
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10 rel apse-free survival and overall survival are g january 2007
di m nished (Sl anon et al., Science, 244:707- 712

wD2oBQpsosdl anon et al ., Sciepge, 235:177-182 [ BOBdEI03/0215%
a cancer. which is "not characterized b

Conver Blé%' J . ] C
scannigg ?féﬁéwé NiEPry anplyzing gipopsy deksninm a patigy erammu@%c
aqu&pmqhggﬁgggﬁyic assay, does not express higher than

normal | evel's of ErbB2 receptor conpared to a
The tumme averexpyessingdiERD Aretrhied bgrimnhinskisechemieal stored

" hog D I ndependent.” c r. i§ one in which
corzespolline brie Pmben f camies pLHAGR lpRHeaRPSHd Repgell, and can
been d@f&ﬁﬁféﬂ%ﬂf&‘leﬁlﬁgpm n e whi 9h~= @Jl G,%O E 18/ éEﬁE th-':-oit Jeast about

expressed by cells in the cancer. uch cancers do not

200,000rrepiegsel) 3-nv ehleastahoutSODHAO gppins/ealBhi=sttlenst aouo?,000,000

. r i cal urai cal, st.rategie t redyce
copiesfilfl FRSRSRE-G8h oL AraA B Friedor RbER 160e o itpwiindkbendent
activatfotbefithe syrodind RinaR BIuiidrR BEAI] Prbe. PRAC AERT, ISBC e 84:7159-

andr ogen i ndependent prostate cancer, 20 estrogen ~

7163 [ 9 p Onerrn in iseximatelind@h of breasimanedraland inthese patidnts,
i * - - i h -
wlps B8 ORI ERBAEE TP AT, A5 SRR 4707

712 [198%g8lahmnaet ahoScience-236f 1738 yosgyor f ol | owi ng
[ The term "cytot oxi c agent'

apnti-hornonal therapy, , ' as
QAY FShsh AT aRcer SICH s BotShar g% IHRHCTERRFASHPR of ge BrbB2
) f i ;
recepttbdl“ ¢V &M WhithSin aqﬁgniogt.ﬂ: #Eagg QbdsShA R r?]%s el%%ieég %:?%1 no%al levels of

estruction of c termis
ErbB2irewsptrtcompdicd dc b invacansarvaped] dfehgsameAisddd type. 131, | 125,

. Y90, .Re186 188, .Sni53, Bi 212, P32 d radi oagtiv
A “Boraig gafEpeent el SR HoPs HOLETAur RO A aof dspeRgent on
the pre8étel ot hotbhe whh Bfidk o 4 RcbRSr Slpr&RdY BREIRE tne ARtdrve
toxins of bacterial, fungal, plant or animal origin,

- Such cppgerydp »ef Undergarestinicalaagiession updnaadmynistretiarcdf pharmacological

" i nt” is a chemical co und usef ul
or surgic FBL IBL ARFUN: OBk Top SRR o SOBTRY B
ExannplftesThiohasapiadtpendag earcerd includé endben! iﬁ&%ﬁﬁde’m istutSsiaber,
as _thi ote%a and cycl ospho_s?ham de (CYTOXANTM ; al kyl
estrogep infensaders bsashoapecrrndometiial cancapaudseparian canegr. Such cancers
i : | 0]
may PR R OB A R A B SR o
hormomnetdfsalctome hanorfoHowing latidihngnendl tefay ne,

triethy] enene] am ng, trietyl enephosphgoramde, , . .
t l}.eé',?lﬁli'y% @H@Pﬁ"@ﬁffﬁg %%f@ﬁ%’eﬂyez%a tossgsu%stance that inhibits or
prevenisrmgﬁ{danghlg%)f@ig%ﬁafﬂﬁéau@égc{e@ﬂ@éﬁo@bﬂ:@ﬁs@ STIRU& Rgtended to

) chl ora or naphazi ne, 9 January 2007

includRdinaOd80sgtop&ie.ePAT LISIIR13 110251 590, Rel@I6pREIESp Bant58laBi212,
stramustine, ifosfatnid mechl or et ham, ne,

P32 an redibaige fooings OB LA eRerm SRS RS oL KR b as small

molecul R d7 2! RRANE ARG OEns Hf BERAL FhrlgaE plant or animal origin,

. trofosfam de, uracil nustard; nitrosureas such as

includipg ripagseniremdéiveriaethersof, f ot enustine, | onusti ne,

: L . 1ine: {ibioti
A TRraneh R 1 Bpeiel ey SbiAl o B eentmens ofs
cancerb| e0MEXaffplestAChimGtHMEhSticGRENtS HRRIIBIallyIhting AEARE Gidh as
arm nonycin, carzinophilin, chronmonycins

thiotop@and FYRIRPEPTPhZEAE GRS EANTY alloi aifoshies such as busulfan,

. ' - | - Noy | ' rURILCl epi rubicin
improo8) 5 R AR BBl S nd
uredopa)ctioylaEniddsand ethylaod ahdry dicludigd Alremiie)s,

pepl Qnyci n, potfironycin, puromcin, quelamnmycin,

triethylerremylemime; wictdencphesphogriide, tisthdpnethiephosphaotaraide aad n,
trimeth RS AENine? ki3l Sards such as chlorambucil, chlomaphazine,
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10 zorubicin; anti-nmetabolites such as methotrexateg January 2007
and 5-fl uorouraC|I (5-FLT); folic acid anal ogues such

walordmosps eri n, nethotrexat e;; pteropterin, PCT/US2003/021590
trimetrexate; purine anal ogs such as fludarablne

cholophogphagide, sptrmavine; ifysdrmide mechlorkihamine mechlopfiramine bxide
o S AR e AR AC e, i, s

mustanﬂo mtfdsumeasism as camotiihg b,hlwozotdomg bteshuBtene, Raddtine, nimustine,
s _such_ as cal usterone, .dronpst anol one 15

fm’b*PBBa %ﬁg’cogcs syl as &Eltﬂ‘&'ﬁellﬂ}’mﬁ% grtinQIaYim ANty G cazesmne,
t ot

bleom?é];ﬁé ggft ane; C?Blélglgéhgm g%l%%%%% & R%ﬁnll"s%

chromemiyeins, (hg@giraymmeiaummblphpdﬁbﬁmm @HIWSJOﬁevL—noﬂeucme,

e R o
mycopHeRgHcHR]) %ogﬁhﬁm?&lﬁ' 61Woﬂ‘§mrﬁ| 1%%?55&1 11&J otﬂ"éfﬁ Ruromycm,

etoglucid; gall fumnitr dr oxyurea;
quelanyygi, @@dﬁm@cnmttmmm etrejfiozaviz, dodmndidinmehenimei, datelatin,

§ entost at i hena i rar,
zorabilly BRS8N e e o8 Setrlioirai BB fotiasia
analogﬁé‘dﬁ(mh as ﬂﬁi@%@ﬁﬁmeﬁioﬁ@ﬂté E}ﬂeroﬁﬂéhﬁ OFgTctre2dte; Plrine analogs such
tenuazoni ¢ acid;_ triaziquone; 2,
as fludgrabine, ¢-meEpRRiRYEInG Chieytipinicn é‘ﬂog}laémhawaIImdMGmahg$ such as

anc1tat§g)?&§%r omang &H&'Stahﬂgﬁn 'gld?: ﬂugl t o %Ct %uhdme,

gacy osi’ng;  ara

enocitabyred, fiphwidihe d-BE; ardrgeheprch a%@&&ﬂéﬁne,&lrﬁmost&@&bﬁé axel
stol - Myers Squi bb _Oncol ogy,

propio ﬁ,ﬁeg%oa%mﬁmepgwat%é%ﬁ%l%épne(wm@eﬁyw Fhone-
ammoﬁ@eetmfde%ﬂmeﬁgi&% ﬁ@%ﬁ@@ﬂ&%& ARSI dotinic acid;

genci t abi ne; ptopurine,
aceglatone;tablopbrephamigd glycucmdn amaloteyslisio abidasmsdcsipt;dicshatanil;

O R TS GBS SRS
:alcetateVIat'iiglhbiil'E gﬂlﬁum\&hﬁﬁé%ﬂkéﬁuré&,aléﬁhﬁéﬂ” ?omwﬁiﬁf‘trgﬁéﬁmzone,

t eni posi daunorrym n, am nopt erin, Wxe

mitoxaniseiey nmpadz@aolnmraqme pmmt@mcrphfagmet piviahibicin; fRESpIRARGC

acid; 2'%h{ﬁ,er am ¢ EX oc%ﬂ%g ’{E%I?éeng retﬁ%%ﬁ?ﬁ%‘”’%”l&?m’

tenuazaic epdablbeiqaedd; 9, 2’ 2atidBlotriciBylavmiie, WRhaa! viagysies t he
above. Also included in this definition, are anti -

dacarbazine; BRaRomYERes iR Aonel ntlfélacajmlm@omm gapytosine;

- _est
arsbindiflo A%} blofbebiTRlS, (s il e ARLIAYGIT AXOLE,
antohMjmrb?tlmbg OtcBlog$, Prmw??(;ifs)?fg@ob@tdym @?K(DJEFC@; Rghone-

OXi oxi f ene, onapri stone, an
Pouleng 1&'2@5 f%@'f@%&%@%bgemgtﬁbgmgﬁﬁ@mmwgo
f
meron PRI 3Rk A B SGSF A UBNE B A
vmblasgng eﬂ@inum, empdsqjh ﬁVPﬂiﬁ)a u:fosfaaildqg ndtoneyin@] miterditone;
i ds or1 derivatives of of éﬂe above., As used
vinerisifig; nqrelbie jads EEWF%?% sley daunppiyging amgnogterin;

lod tbzﬁfd?&% '(}P'Iagla
XeR0qH o1 pti onal ’ y, | nh?%ﬂ%%é%ﬁlﬁg%ﬁﬁﬁ@ oﬁ%gxdg%gfometholfloml ©

(DMFQ)yeetingiciagid,; gsmrananms,maﬂecetabmnﬂatshﬂiahnmhmmscdpme salts,

acids o%&aﬁﬁ sl%?:ggy R,ﬁ%le%géﬁ?e? M’s&tb&dl ‘g“ﬁjg%m bl“fgggt '?ATCC
hormorfaRbgeiZ&h& Akt td\‘@@ﬂat@ ép Mf%r%he %‘&ﬁ)on tM%rsi%gh it
CRL 8509) (see, U. S Patent

estrogenginglafingtir examplle tamentfen; aalpaln%tli@, uhmameﬁ mhdntlilg S)-
nmdaz(ﬁgg H‘Hy’d?og(‘}ta%mzéufg@mgm%enecfeom ene, ?JYII'?OIS onapristone, and
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L5

0

[0 ERBUTI X(b) and reshaped human 225 (11225) (see, @QanuaryZOO?

96/ 40210, Intlone Systens 1Inc.); antibodies that bind
woOypRobfessrut ant EGFR (U. S, Pgtent No. 5, 212, 29801/1U52003/021590

Img,u ized _and chineric antibodies that bind EGFR as
tore Pisaign); pndjarfi-apdrogens shegh asaﬂrgelm@gm,lutamme, bigaigtamide,

leuproﬂH% 'Sa%lg%b&? %e o gl)'l&ﬁn.ﬁcgf ﬁglrl])? #&Eeﬁﬁle sa § gﬁgﬁ}-w\é\gves of

any ofdbephnyat ed wWith a cyot oxi c agent, thus generating an
EP 659, 439A2, Merck

i oconj, e (see )
As skt BRSSP s v biads to

EGERt I AT
R PR do R e b o A sidhe”
antlboql@amgsmalm@ktulﬁsﬂlasm o BGHEN ) Examblést ofaasbaRed/ il Bind to

o it R A i

25 (AarccEdzB, 5UREMNIAD 52BXATOCSER LR 560)(Bed, gi? hi}'i Ko 9943, 533,

i ncl ude the EGFR-targeted drugs not & pr eceding’
Mendelsohn ¢ @lorandyaviants theteod) fucky zsa«:hlmnzemr(cags BDCetummab

ERBU%‘%?%@'?%@% p ?hgﬁ%ﬂﬁ%é kﬁ?gsag W 5%3/26%10 Imclone Systems

Inc.); ubﬁdlbmhyﬂmmi Gipedb mutie RGER (€3F, 12832 §o. 551 860R6 hudRfzed
and pyrazol opyrim d| nes
and chJAn ﬁp(gﬁm bip éﬁ@@da@%&rﬂmmes,sm 996; and

S BT Bh o e e GPBNGR 0p70453 gogenio. The

anti-EQIR tuadibridygnayi be anfiigated ewieh mc&bxle 8genbBhiblea8Ming an
unS)V\aétrnert é anber).; ggé‘%%g&sq nol ecul es é) ]% t hose
ORI 500 &-or s Yorcle Patpet Grab).: Eigrnplosel somdls -

R
e

CP-3SW\(’£A§C£P\§%;% Gengnted®/OSPand mwgngsg BY DS s%zur; |Sia§en)
P Af | 521; | L
A“tyrqSlpeiids ﬁ%@fﬂf‘ iS@ ciily i NS rossomwgnféeoéme hiso

t
activity %&hﬁnﬁé}}{%e %&%%ﬁg S@?&xgﬁnﬂﬁ of ge ngl %%474

mclude(tlagﬁ taegeted drpgyaorglzing mc«tdng mwapmmﬂ ad qNind-Glines |

Iphl din of.the foll ow n
such asp%]f()elﬁb%%)( le’lrons giﬁ@ﬂ §'P yxgmggafse% WO °
pyrimid@yinidifies, Aymslopprimidyas) stichi ks COP 8854, &f;‘@ﬁ 60264 dEEP
62706, %@PH@%‘H) WO 97/’34%%3@1(V\ar ner. Lambert VO 99/ 06378

om0k 7Hmrrade[ 2135
v RO, SRR FERLICE g0 0

contamg@/r@ﬁ@ho@ﬂamanal)euesa PD-0¥83805 (Wa8B LombaYCliserd® molecules
tQ a conmpound which

i- an | cC a refer
(e.g. tbgfe% Sl@gnwlﬁwac > Bgraxatings(bieS. Rafrat
No. 5 sd«egﬁd)owﬁmsn@s‘ (@'SOPQteMﬁﬁéej 4 35%? z%lﬂmﬁo ecu?‘% f); PTK-

factor may, for 5 inst ance
787 (Ncarﬁmsb%ymgléﬁ)bpmnd&bﬁanhlbgmmth dseCl- 103 3P figeriy vk Minitac

R L R T

Gwzolammm%nMneyl OOR3BIPNASE lﬂz@-sgﬁl @W?Qﬁ hi Sl ESur%en)

Fact (VEGF). "The term "cyt oki n a’’generic t
ZD6474 &ﬁst@z@wah? KeT85:@Navatis/SsheringeAG)idigil 611 Fmelosie); ob as

gt 19 oEAGSIREREbepILSTE, US Bl 82205 wo
99/09016!{11\&’1@11&@5 Cyaﬁﬂud)r W bBAngdo @%&R%ﬁbyﬁ&mﬁi% N BR$7/38983

ncl ud
(Warner Lambert) WO 99/86378 (Warner Lambert); WO 99/06396 (Warner Lambert);
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cyt oki nes are growt h hornmone such as human grow h 9January2007

hor none, N-nethionyl human growth hornone, and bovi ne
Wgrzcnwohsdog)rrmne par at hyr0| dhdor none; therX| NECT/US2003/021590
proi nsy prarel axi n

WO ogBgah et maro T he23 Sk Reneson BV 4 STz amsoa apg WO
FSH), thyroid stimulating hornone (TSH), and
96/33%@@m zf ng hornmone (LH); 15 hepatic growth factor;
f Ahre aiui—asglo ganbosgent refany to qmommnd whth Iﬁa@qst arl interferes with
a_and

to 50 2 t dtﬁlrjﬂqo Q}p?qqﬁgfngaglngp% ﬁaﬂg-gng:logeﬁlc factor may, for

instané0 Bé%ﬁ{aﬁ Rhdle@dS Qx%rﬂﬂa@@y mﬁ@tﬁhﬂ% a frBWP EBior BF flowWHR Factor
vascul ar endot heli al grow h factory integrin;

~ receptothinuofiyed 0i mromoting TELDpgenasis. vféhegpmfwm‘w:dfaabfamswgsme factay herein

is an appdy il s e R oy BB LARGR P 11 e

orRMehnfapbRine® i nctié tenﬁQ'oﬁ?fzSﬁéiﬁsQ’@EhﬁJd‘W dnERRell population

ost eoi nducti ve fac ors; interferons such as

- whichijagt e aneithsn cel} as miprcellwdpr megiators o Espmples phenchcytodines are

) lymphoglgxé og&%fg,) ? g‘ﬁage%&%ﬁ%@ﬁﬁeé I\%aﬁ@d among the

cytokiflédis |gﬁtﬁmh tofebnd Sack e humarngrewiie e Nlmahloﬁwdhm
IL-1, -1la, IL-2,1L-3, IL-4,,1L-5, IL-6,, 1l
growth hoamonm_m@l bovinegrowth hormong; paoatngoid hegmons; é‘é)FB%liﬂE’ tnsuling

A
profusp Bl Bl B Ruticl Moppne lon 8 A ptaEmly o
hormone (ESH), thneidtsémmilatingdioimend {TSH) dasl lptemlzangl Sorfnapn (LH);
hepati S kot GORBLIS R T ar P Bo0s: R AL PSS e c e
necrosts/ fa%!r—@%d ARl ST RbAREUGhstAReUBise! gdnhdbtfopin-associated

application Tefers to a precursor or derivative .form
peptidef inhibph actdureasidal éndothelial\mowtifectan dafegring thiombopaistin

creogbirg® Bt o A N GR R T by BBy g

factor@(mm \é@dht RGPl NGB/ ifsaRt ik tieabiol-0uid -fee,

man, "Prodrugs 1 n _Cancer Chenot herapy"”

erythr@qg;@tmeﬁl’@; OOV fag t@%é@tﬁﬁﬁ@nﬁ surh 3§ interforon-gp o3, and -7;

oo SR G5 o9 LS8 g

macro?dgmﬁl (GM?E?EEE?@ gﬁhﬂl@cytE)GJSR/(é}-gl‘SF Bonieﬂ#ﬂdﬂts (étsg ahich as
Lo B3 ol ettt Spilcd i alth k- 1l S digior
PR s et o

kit ligmido@1)g A s 1sed haedy, tertemi cytolgnpnotdegproteins from natural sources

tide-cont dyr ugs,, D-.ani no _acj d-nodi f.i ed
or o PRt G LYY Aol aRY GRVE S ARl B RA Fopgence
CYtDleESOdr ugs, optionally substituted
enoxyacet am de-cont ai ni ng_prodrugs or optionally

sﬂrhs termpedirugitesmpedinahianpplécation r%fem ithg p}:ﬂcumwgienvauve

form qf RS GRY &7 TR e 85 SREole P SR ey Bppared
to the bRt dHig8nd ﬁ?@?m@ 6f§5md§éﬂz9ﬁ@ﬁbzﬂ?r AVesd bhainvedd 8 the

derivatrzed into a prodrug formfor use in this
more &ative pricohforme ISede. g.bWilmene Pradmgs infansar Coemotherepy”

h t t b y
mioch PSS PR MG YET, B 5 L g R PRROT
Stellalet ﬂ' ,&ProdPi}Rs AMCHenilt 4 fp@ﬂ%n fo T&géﬁ‘e&ﬂrﬁQDeMr?,ﬂ leected Drug

useful for delivery o ug (such as _the anti -

Delivesyis Berebnréiet 2b, @Hd.ai 344205 rlamanarPdeSS&b%San dhe 9r0d&1gs of this
mvent‘f&ne %&ulﬁ%f ARG ﬁc‘i‘t IREEAL 20, bﬁo sﬁhﬁ@ 'E%Emn-gﬁo drugs, thiophosphate-
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components of the |iposome are commonly arranged 'nQaJanuaryZO()?
bilayer formation, simlar to the |I|ipid arrangenent

wofodaiosogi cal menbr anes. The term " Package i npet/uS2008021590
used to refer to instructions customarily included in

contagyngprodrugs, %’é@t@aﬁ?é%mémgmmagﬁegcpt@emoummsprm D-
amm& ashahstified IHR\?E a%l &E%{e ;Hqg{;tg_%tnéoo %;Sn‘ao%rdgs,

dosage, adnin

optionallyndubsfituied @haldmya@ptamfﬂe—ctdﬁﬁnﬂig Sraaigk be bﬁtﬂﬁﬂily Substituted
i s a conpound

he ]g ‘cardi ot ectant"
phen 6‘??8%2’9?“’8‘?1 ama«mo eﬁwﬂ%oreﬁyfp@aw&othw&:ﬂw@mdme prodrugs
whicHlya BEtehl@ediihtotthe nkRs 9&%@6&5@%3 Y 580849 l]ig(g{ﬁgle 3 gf V§0t0x1c

heart failure) assoclate m ni
drugsdhajgan be dmmzahma prcminyg:foméomﬁeuh ifld inventicH @EAE) but are

E Th
n°th%§%%%pr 4¢Pt agpsls Jebed vackc o reduce o
“hﬁo@@@c” Fsacknll vedRE @in§fds6s O LA eéaf)f ]ﬁﬁ&s, %ﬂ%g%wp}inds and/or

event or reduce oxidative-stre

surfactnt 96Nl 18 pEeST LT dokerentoipedset ab ghet s PebBmtibodics
t hel at
disclofel Ak o, SRR oo BB haBty I Sl RaL, The s of

comp@imutsﬁ(mé hiposapi¢ are &ﬁnﬂa ?‘aﬂﬁﬂ@ed(ﬂ%gﬁl)a}er fBrmatjon, similar to the
| owering. aa%ent and/ or anti-oxi dant such as

hpld%tfaasefe%ﬂw@é ., J Cel | Cardiol,
2 t hi, ol .
S A0 e AR i
commegtsia mclaﬂgsmomeﬂapmtwgrammsl thabwhtdih énfoepivesabber e at ed
t ake formt hereof called WR-1065) and

mdlcaé"%* P%a SASY- AfFsFatie a’ﬁ%‘?}}sl FHH{% protpgTtoncerning

mem@gf@cﬁ%rgﬁggg}od wSee Green et at, Cancer Research,
54:738-741 (1994 |gOX|n(Br|stow MR In: Bristow

MR ¢ cél‘dwpmtg%tagtli lﬂ mdtugmspamjmﬂl@gmmﬁlﬁmmls;whmhl@m%éﬁfs lor reduces
myoo BB T2 e vﬁﬁf@ﬁ%%gﬁgf S5 ilie) pogted
ith |
wi aﬂﬁa&ﬁﬁaﬂoﬁwaﬂhigd gychads aflanthr AT é'ﬁf}‘xw IO r?]nﬂ/%é%n ?ﬂ?} LEfbB2

1995)); vitamn E ascorbic’acid
antibodydp eapﬁgﬁa@éﬁ gadioprateriint asayo fos enahiple, blockior mdmaﬁee-

radioaflethaRl (b A B HRYSh IO Brd A e B Brldh BRRRAS: .

Examﬁlé@ﬁ)can:(icﬁiﬁﬁ&@ﬁhts%c@ﬁpa%ked by¥hé pFRARWefilidn inchiie the iron-
13:1607-1612 1%&’3%}:) sel enoor gani ¢ conmpounds such as
chelatipg sgent dppazexane 137 (eifest etgl. JBr il oefPharm@otherapy,

210G e USRI EIESEED 00 o

et al., J. $4ald@ell Chirdidl,, 25n105§€|063 €1998))f mptto@inel(@@kiotHNE-[(3-

. cont1 h};gt@a? Cld |ECU|EWIthWhIChItIS
ammino Ry P [P e Gt g phespRsie et aésma@gim 2,
dephospRbivieshy ke 8 fék@?d th&eof %ﬂk@‘v@ﬁ 10@5‘)C t 3§|  whi ch

nol ecule i s ot than int ormor ‘se

methylammoprelfm'immno)pmmdphoephcﬁcaﬂm atid dWRuia‘SlfQQU), aéHhGreen e'? al.,
ecul e re. ar S ui shed_from the nucl ei c
Cancel Resihy a4 1%L, o843, Efaosind ris e Moo B s Mlbdiorag:
Induced Mchs Pisdagsl Now ek EQév‘i’er"[@'l%'ﬂl( ?QSHG% (A ?o&eﬁ%ﬁlzﬁbé:

acid nol ecul e contai ned i n cel

metoprg;@é,ﬁé@ prRen efrpl 5@0‘@; ﬂ&&}ml_ 81}0 (éQ%’]phmi Shadbg eiml Glei. c
Heart .ﬁ 012@ ]tlyt?léf &@Pgnaﬁt rir N o 8$c|o§ I'ITCI")SO it ché g‘n r%lé]f&;fgcg‘rf]éngers
such asSc&eameHG esld, wedlRy fid &d%c&?ﬁ&'ﬁ@xﬁ@ %NR@‘}%%%%%)@E@

enc

expression of an opera nked codi ng

such asaalmnhegm-tgft hvéygltmtmnga(ﬁBm chini et al., Antzcancer Res.,
13:1607-1612 (1993)); selenoorganic compounds such as P251 (Elbesen); and the like.

-
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control sequences that are suitable for prokaryotesg january 2007

for exanple, include a pronoter, optionally an
woRerabsyy sequence, and a riposonme binding si teer/us2003/021500

Eukaryotic,cells are known to utilize pronoters,
pofipalfeiinda mnelsicaciiaplecula v wiviein aeid moleqds tiats addntified
bSars ' . en it Js placed inta.a ... .,
end spara R R a0ttt B oyt e LBl e e s o
ordingstpmssmiated-r the xatopHl eourEINAY the knttbody SSEIRHEREE A isolated
el eSk to%/ l.eader is operably |linked to DNA for a
<HoAS)RISlectls 1 P thed in{i;fama drpeltngin shagh tsfonnd freature
Isolatednhéled ' | Qb ol ypepti.de: . a
o o o nole P MefREE S AR ishT B AP BR Gpicyptoute
as 1t exesizmmaburalcells. Hbfveedrsart 3elated amneleid 42id ®Ble@hileiMBudes a nucleic
ding sjte is operably

. _ . b
scid SRS oo B Wk fmacly exbiess e amsony hebee s srample,

~ the nidleit a6ill mdladu®s A E%hﬁhio@@maﬁgca%ﬂ%ﬁﬂérgﬂt frod l‘ﬁ:fa% §£}|a§/tgﬁa£ceﬂs.

l'inked" means that the DNA sequences being
c deicgprssEion “contiol sequerives’omizes tofDNAsequeatices yeckSattfor the

S
contrdlsedpiegedsi thilt 2¢ suiCBRVBIHRRAryb @S 116F Slahfle, %EIVF a ét&g]%lt&,h

. sites do not exist, the synthetic oligonucleot
optiongliy on operainr spqusres snd p sibodnser hinding site. dBuicryotictdelis are known

. i LCe. . used herein, the
o utﬂe%% ?@ggﬂeﬁgblyg%ﬁ%&ia%ﬁmgé@]sﬁfnfin ’ancgrr?d "cell culture"
atecletemtid isribperablyripkadtt whanid isgﬂéce& W0 apAdHINAL leRfiSnship

s "transformants” an

.thinlude ro Sn. Thu t he wor

Wi e ﬁé% é%qq%ce-i egaEpleHaNgy forra Pyessaishecor ssetetory

1 AV, t regard for,the

cader i UpGAbIy TnRed 1o BNABE s pOSHEB T Ui Bl Ser Bl i
particippiggarife seqretin oftihe polgpdpsidt;ya prosotdr 08 bnhancMACHREIS Bhked

! 0. del i.ber at r i nadvertent 30 nutations.. Mutant
to oo eluénBr i Ao B eradiini o A s#ausPomos hopeam binding
site is apérhb) HMké&t@&é(%ﬁbe&qué&F: it Flgtﬂ?) i Qﬁé@%ﬁ@ tw'actih'tate translation,

transtormed cel| are include ere distrnc
Generglss |“opranhlp Higked encdns that thed)NAtsequdnbesteing Brited fafeddBntiBgous,

- C t 2007 .. WO 20Q4/ 008099 - 32-
and, m&@?&%@%&%ﬁ%ﬁ@ﬁ%{ $orYguNs and dmrepdipg hase, Havevenat
enhanaered s hans ol dodtiZidR! Mhdn N |shbiBY 1 ipodi es
Sources of Tunors gd Tunor gggltall?% uﬂr%r.s cg%ﬁ@gat?

conveRieng et ehanAdgs. o sueliiiisn dp wet xistythe syxtyetia dligoR@leotide
adaptof‘éﬁﬂ%gxrézigé sed In SALALALER L %tgﬁwlro b 8?1#3 %Be}c%(p% ; i IC :ﬂ

anti avi ng one or nor

chewsed herdirs theaxpodssians ‘daligy ceCine.® afid “cdlamBbre® 3rd {364
Er bB2- Er bB3

i res ](nyce of. EGFR- Er bB2 and/ or

interchiges Sughdesigaions ingludy progenyasThusnibasiords of HER2
11 i ] , ed,f t he
ransfBAAUNGT dnfl ralofOiied RATTINERATTN i) S O add Sttyees

derivechitierefropr withouilregard foréhemesten oftradsidtet Bi9slkeBidritSod that ail
i bed

eterm nhed by one or nor f the methods 10 descri
progenfFH:G bt BF frealteBgentical AT fontems fes toashbermisior muduptant
tatidiR! BAASH | ' .0 .
mutatiches, MRENTR S D fiati o SBHORRORGY SAbRoplhoriyity o preened
forin tﬁ@m&@lw@m&qm& eplhpy: il_mludedZ @here ﬂisﬁﬂﬂ&iehi@ﬂﬂidny are .
intende&ql*l’\;v\fﬁlbg Moo 51'11 éj c':o%%éxt.' st he detection of
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phosphoryl ati on of ErbB receptor, such as 9 January 2007

phosphoryl ati on of ErbB2 (HER2) receptor, as 15

wdasmirdokee bel ow. Sources ofzgunor cells that pEyBs2003/02150
assayed i nclude, but are not limted to, tunor

Meth Jientifying Tumars that areBespoasive to Treatpient with AntirdER2

Antibpdiss ei ns, ascitic fluid, xenotransplanted tunors and
, d primary cell cultures or cell
Sourc?% E&?ﬁgg’gr?%ao?gnﬁq{gumrs or exhibiting tunor-Iike
pTomersdande charavtetitedass rpspessve dhenapy wikQGlanpfuastionally
. such ormal | n-fjxed, paraffin-enbedded .t unor
equwaigrﬁﬁpgéqc{l%glaag@r HOAS B Ig Ghe PLmeR qdfgb?d@aﬁ’% i
charac%&ksltic& gilaﬁﬁlbfﬂﬁ 266 BB oY ﬁ?ﬁseﬁé%@@@sz and/or

etero rs,” and/or phosphorylation of ErbB recept or
ErbBZ-Erb@3Srheterpdiateecorbihe tchid spfase casta foeasgre ¢ IGAER T aetivation el wgor

b B e 1 ey o Bkt B

Preferﬁﬁg,elﬁE ?feseﬁdé%h@&ro@iﬁ&% i{ HEEFRliné EHEMOSr more Yf B methods
subj ected to 25 therapy with 2C4. The tunor nodel s

describiesblglowed bel ow are provi ded as exanples and shoul d

ngt b st.rued .as |imiti i [ . ne

SR B R g e G2 pe bR ik B C
phospBtyTa&ioh) dpatibiilaty Meporfanomtthod orddernifging ieayte despotisive to

responsi veness to theragy wth 2C4. |If_ the cells are

therapy ayith 26 en fimstipeallyeagyiypiont antibodiesds Hie detrstigr eSence of
phosp P P e DR g el T Ut HTER? (BERZYsoeptor s

describdikbgdawri ent may subsequently be treated with an

anti body, with one or re of the. bial ggical .. .

cRaae drao el Gk matpbe A ety it e 1 i . gnvor
biopsig% I%Fgﬁ?tr]%g fubhor BEMABir &ftting PlaspOS BRINSCHRAR BAL . tunor

m particular type of tunor or cells that are
xenotikedpl@vetiumerhandethérdumbamedsls rand piigerpéelbentarasior o¢lhlines
. type of tunor .ar.e assa for the 35 presence of
dertveghEiagn Pongss OF e i E RS- peop RSP Y WSSy (gof 1
samplEY) SN R i n@linOficd, JRBERLMMIRAAZA tiRr 200810 0BROLreenik of

PET/ 1JS2003/ 021590 of ErbB recept or, greferabl e ErbB2

panelsafvropuy wowpedl types e EARREERB2 anddrdirbB2-HHB3 etpedimers,

hetenodionger s Qr sphar, ti or,
and/on Ko GREIRTGH o b Yoo BR3Py hlel B B ettt LS, g
cells o GakagRgipiat tembpecllsitbatid¥e positive for Béteddirherkranddr

antjbody with on r nore of the biological

phosphorylatin Bf BehA toseripr, sksh 65 Hsb 2 GIER )P B3y be sHltisied to

i . 1
theraplyAifh K, T For el Y8RxEq B E6 piividaa S Bl apa
should notibe comdthued as linitisgpsthe inventi@el | s grown in cul ture and
tumor cell, lines, e xepografted into m by. .
e pehagirment Sigr Pallschg) oF GBI £ @ent P Spltering
: S0 aKi [
from iier YRR HrodRnsiy AR, thitafl Ri 20N T o cBld 6
deterninebterteacsponfi@h;Rafedodothe posence Bf FIERAIBER3 and/or HER2/HER1

o g et e BT PR S et By
subseduREGP bOfreatbdwith An QEBSSHY R ond ¢+ TRére ©€ tHebidtbgichtRh@leAstics
subcut aneously into a frouse, preferably an athymc

of 2CAh URrefenahlz,dhe paticahistiteated avitholinMedt 2C4-unor cel I's are
alm%ﬂ{e? gm Q&i?nent, 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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a physiologically relevant |ocation to create an 9 January 2007
I'ls

appropriate~in situ tunor nodel. For 15 exanple, ce
woOnRomwopsdop east cancer cell l43ne may be inpl antedr/as2003/021590
rious concentrations into the manmmary fat pad of
ofErt\é[?

FRrRRior. mueferablelerbBg (HERR) secepipht HIBCTR-EEIBE s/ a5 s By
ErbBS heteRAbRG b Q0L BhospolTlion Bt R et RRBRKEE milvid 6t
tumo:gis :ﬂmidqrecétqdfmgﬂu@roﬁfmiﬂmﬁgmeaﬁnpaafwi&c%fmmtmmtmﬁbﬁy with
t nt at L
one ofigf Gt b idgital chatRuHisye abfch REIRl HEDEngBoR hydyps of

tumordBay hef b8 tlebioB il sush B galfloayM ned size. The nice may
al so be subjected to therapy"with 2C4 or a

functional |y equivalent antibody, wth untreated m ce
Cell Ijpe Xepgeraftsa control. Similar nodel s may be

O R AR DGR b bR el ST e Bt cen
lines, imaglbe kenodraifiedineo Mde byl iplBnk @ellskﬁiﬁgfgf fnto Qﬁlﬁél: J\S}E‘e iPterest.

esophagus, ki dney, | eukem a,

breast, col on,
Such maﬁi!@as #e vl wdo ang of gldll in e art. The geldssara tssayshioddertify
LB E i I.n_ope enbodi pent,
the plftt%rliﬂrror c e(-li*lgﬁ%tr)ﬁg g??/gpﬁﬁb%?’ltﬁﬁgthege@%ﬁ@?ﬁ ‘é’%%r @b B2 are
phospbemytitibnof Bty sactptot, cuch afthé phosphaytibe bf BAB2AHIRY) receptor.
tpynor cells or cell |jnes, that express normal or bel ow
n ?Pﬁleng??&Hﬂ?1§= Yroerelisare iaplaated subcyianpoyslysintoas mense, | n
SHagl |.i.ne -
D he N LRoAST B sy AT P . s b iplanted into

non-responsi ve to
a physicipgieallsancleyant lagution tmcrepte ainfappropritto di stantumor model. For

e OBt Qe T o LSS b L 5
into thExRIneAsy R 1l JERIABERIIARRE 85 fngif%%% £Z) ﬁgﬁgﬁﬁégf& of

the surtace of xenografted cel C
breast ganogly Byraorofells may hemssayed fot derprietsade bEEGHR-BrbB2 of BiisB2-

ErbB3 JERL AR, BBr Bt Sal sebecnb edbe tterm opahes
implantmyiong Préforably, k@nordRI1ere!eSsayed aft@AhdBipighted¢elis ga@@ﬂeve%oped

. dosage regimens would be within the determnation o
mto 2 iymer gt a gredeterpined Rizp) Themisramayalsahe subjectes to tesamyt with 2C4

ST O  gresapiped et Thamiesmaiilsahe sibjeh oo
Y R e S e T T

c¥imgler modelaniaybeeatblished foimgy CARCE UM S Rh MifctPoutRREells
recta cer, are particularly suitable for

ofcellgﬂd o l éa ing :
o BV Deepderived o d HoRt tpes inglidedbut preaih Hiexited to, bladder, brain,
breast, icBMA ésofRagud) hal f; M'aag%' speci nens,
e prefera Iyguhumn%ey%(%%r spféﬁelr’nen , %}%bn{')%%g%g‘t%?\%% *and
prostate.ragicanmagsfomacly terticle, angreéres.ahl gneanthodimenmdortd or The

tnes tih BB RES B oo e B imElaigtiomariiec h anetiprgmbodiment,
tumor Sl o BEINEnddfatShpGhLiRIrud] SARRRY Bbbmat HBuAS of BribUr 0B

.. or in the process of surgery to renove unor
for implapdationmia et anethen ombedimenty buiorealls ohelitlings nosREpoHBIR to

. . T . lat o
HERCEF TN ER bRl S 0ol 1o embodi mont, sol id
i pepect fi@nbedime S afHro BRI DXL TR IBbY MD X - ﬁﬂS’br%gﬁtg?&r cdifs

. in diameter are inplanted into the flan
are nnpiqqg%ﬁmngo the mouse senadgldatpad) IBxprassion of HER2/HER1 and/or
HER2/HER3 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 ireatment
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fragments per nmouse. Wen the inplanted tunmors reach gnuary 2007
medi an di aneter of about 10- 15 mm they may be

woetdsabsoge passaged, general ]34 using smal | er t up@FUS2003/0215%

. S t t i ng_h
wit] O SR 10 MG S0 mufe, 92 160 Bpib OR OB TPy woua
be widtie tlerdseamifetion iof oncehordimast skdll imtht i r entirety:
Fi ebi ﬁ\t? al ., Hurr.an.Tum)L en&griﬁftg: 20
Pr efte HAFinrgsenicRUeRop 8t sulapledar e glassilieaionof apy HERZ
expRSSinE ARGR! seIGHSrs, likdlorehd bindH lvaish caﬁlger%glcggééi‘, prostate
Rel evance’ of Tunor Models for Anticancer Dru
canqoeved cplnwcta] cHicel arg martmlayby suitebls for Malysis,and treatment following
h Karq<§]§r1999%Fla vol . 54, pp. 29-50; Berger et al.,
© PIEETL BIVERHOFbnt and Characterization of Human Turnor
Xenografts in Thynus-Aplastic Nude Mce," in
Tunhé¥X hft¢i ent M ce in Oncol ogy, Fiebig & Berger,
eds. (Basel, Karger 25 1992), pp. 23-46; Fiebig &
BuAganmalizyer Tpaeimense prsipralily Suman higr specimens, inray be

oo o TS 0y A5G Sht , TRR

maytbeditiaingt Blintt mstho® kndwan i thb eha T Gie dhbdiiRedtiBe tROr

pati ent he xenpgraft grows as a solid tunor,

, as C
SPECHPFRSATE ﬁ%rg&@ﬁx resgiied Fuchoasdp & biopsyoF dnilie prasseapfsntgery to

6. Tl .

P 65816 ARG o Ao LSy RIS pens
obtapediyphyifyiok ogcudatingothmoactllsrfran theamahmuhkdidodesh

patient-derived,. tunor, Tunor cells fromm ge ‘

Lot aﬁvﬁ%’% pbagiment, salid I %@ggﬂ&éao{‘) TPERRmately HE 5 x 0.5 to

fod § ; '

L B S he e ke P 2 B B
fragepenigphBmpasse Vhen thiioplanted tathens répsh subedian diemtter of about 10-

15 u‘ .ftﬁl%\gﬁv%tg rs‘ﬁli d%%%,sa%%flgléﬂa ll&og%laé %@%@ﬁ&%&mm& Methods
of gétetAtdS 300 30aghE Mrlall tANSy RHBSAREBR des@ibel M dreTHRG RE

or established panel of human tunor xenografts is
refergpeasehseintiagorparated intheir catirsty: Htighg Rt BB Tounap Ty@tor dnBgrafis:

odi . . phosph | ati,on _of ,ErbB,,. o e
Prodih By ChEizgihn sh i aray 07 Reslin i (B, i Gonioutions
to Ofd6gy: R eVeukdd 61 Tufvr Modele Gsrahiticafsd Hrhg Desloprhen) a

vari ety of common_cancer types, such as_5 bl adder,

Fiebigr & Epraesy edfs (BaseloKarger 98hal 74, pnei28ridy Bergstiicts a,

“Estéﬁaﬁ‘sﬁﬁlenﬂ dif&%hé‘&%h&&%& o@%@@ﬁgﬁ@“ﬁéﬁ@a@sﬁh gﬁl&ﬁ:}ug—’Aplastic

rcoma, stomach, testl ter
NudeMiogi irelmmunddeficintt Mice ip @meblogy, Rietig &nBergbyeds. (Basel, Karger -

et er,odj ner rfor ospharyl aj,i on of ErbB receptor,
1995{@1 23-546?@}%’@2@@%% wp of Repgets s Etxnlagtsgﬁﬁé\mdels

in CARYr RERarcRCTSERS SN ﬁtﬁ&n&hﬁ%@s@b@b}‘%ﬁﬂﬂ@l for

phosphorylation of ErbB receptor, erein subsets are

bablaman xenégrafisara nphsidered kighly pidlictivesf tonerbehaviodweithin the
L I L R I XN
stror A vagdtEe tardis, &aRdl HRtRs. e Eno%fk?a%&?ié&;ﬁ@ dhts ré&th PGS B8 the

on the presence of heterodiners, or enonstrati ng

molachlar, drsieloicaly pud pashopdlysiolgissl chacasparistics ofithtfresh fatim@pderived

H tor.. Likew . ti [ {
ey 7o EABIRE biee (ol RE Ao 2" bGP RRET B RaTHY <
analyzed forTRE Pregenits DAEZBR-BILE dnidfte ErBREINE L het408inkead 8P tor the
anti body. Tunor specinens may be assayed for the

phospherglatier o ErbBaerepion Bdice mayrabmrobe subjected to therapy with 2C4 or a
functionally equivalent antibody.
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Er bB3 heterodi mers, or for the phosphorylation of EBQEnuaryZOOT

receptor either before or after inplantation. In one
werrtgdosment , approxi mately ofie gram of tunor fpEMIL003/02159

first and/or serially passaged xenograft is further
c hmenectebadireentp@neselyicieatsd areptahlishsd panshef Bugan g5 20

frozen in Li.quid nitr
renosiRiS RrePed i o prisek SO B AT RSP BEBR T PRErhES o
for pha§ibiAssbndf FribBaedber] Bitblg &Burgagsupas sascribe b pend alf oeet
a cl onogeni c assay, .. as descrihed, .for exanple, in
300 hymmE g8 XBUREERS osKiblFed SRR Ad2HEH 08 CPTHAGR CRAGRE PgHsgch as
re. ' I Byvas] I [ d
wadafl i BEORE 50k, Yo R et ol s Bt o
pancréiy] proweie] sapdomiie stonegkeriesticld, hind stefus. dgane emballament, thedntire
Tunor cell growth in 25 vitr

. ) | ead f ti
panel {ySorssnerhiog Selc AR OpEhaspRa BROR AL R FL e ek

| H ay - ! )
ErbB%@iriﬁﬁ O;r@épelll)t&. R BGkE6A t?fslg%ﬁel sPbe JeRdeREP i WBlefodimérs, or

orylation o rbB réceptor, or for other
for phbéptiveyditiom affirbBrreceptopwharginsabsetdvae haved onsfor exampe, tissue

Det ect [ on of EGER- Er bB2 bB2: Er bB3 Het di ners
1ype, ONY > HRA 8% RABHA) STATerHn SO Ry BTGRP TSP Bot

. HERCEFTING, DRAhR minBB 26l By b2l atpbizitisandidites fod MRy with

Several preferred nethods are described bel ow. These
2C4 basedrondbe presensetof hetarodiragrsrar byrdstsnsiratingites phosphorylation of

ST TR A -
categdt{ZQll nil§heatiore apialyaiead eBiblel for theapy béthAistrrafadetiomally

Climting the invention. 9 January 2007 WD 2004/ 008099
equivalgg-anfidyuS2003/ 021590  Co- | mrunopr eci pi t ati on and
' | yERHY Lol Y 7 CYedBbERUS B8R 2-
i%ggé%%ﬁ%ﬁslé\%. on g@%i&sﬁ?pﬁéﬁ%gmmed ]t’o detect
BrbBEFRoThER ovforthb BResphinBhitiontoé EdeB reecpstor ¢ithephefore or after
. enhodi ment, agnti- ErbB2 antj podi es ar use%@to t and/
impl oo B @t HOSHRoNE ARBTRBEIe YRS, SR G TEPE oy p Gt andlor
i {,ﬂ;&p i idedHolbdIRPRE BGERIGAGE of Sn
serial ensragg%g%é" cﬁﬁt e egr%%irgﬁg&g of ?EGFR gfr)ﬁ.Er bB3 by oF P
frozen fiquidhitiogemand dtoredabBRLC fartbtetchataricrizaBRR Benografpymors

I podi b f the | I.pi tati
may HtHuher PRI PV RN PRSI ARy SO Au e pas.
as deRNbeD PGt &Smple] iJf‘FiEHiEt&J B‘hr}_%ﬂ:fb@gi‘dﬂ%ﬂid hahlaB tirh@aedegrafis are
specific to HERL, HER3, HER2/HERI . conplexes or . .
mechaicdiyiERProioviptieatlyslispggrepated inte 2 singlsredl sypreapign, which is

I e of .
pac SRR IS Gy B8 i P BRI Tk B SRR
vitro E:%i%ﬁb the n%ﬂgaﬁ@ﬂ?f @X@ﬁesﬁwhidagili%fzsiﬁfuﬁhéﬂ amp.lyn?jd:fmlr uroleculan
ot her enbodi ments, such as or an
charactgristtoni Wh 29 hperogiacs,or f%rrﬂhpmgﬂqnoofl %B% éécea% or for other
histoc@gmﬁ?%i ééﬁ?&)hgﬁg?caf@a#&téﬁawrt , contacted with tunor

nor <ce ysate, washed, and then exposed
to anti body agai nst EGFR or ErbB3. Binding of the
B. | DdtastiohofFCFREDB2vhidcErhBiyEokB3iBeterodinersrect |y or

s SEoR s B ATt B R
L 0 P8 b, s

detectiminectalent psdtein-proiein intekastionnardherwisedndicgi@proxirajy between
prote{;g:s gﬁ Jr}:l(%esfces@)fhg %eﬁic’o%g dés%ﬁgé«fgfﬁo%fate 191:5vi'd9d 58 gxpa'nﬂ)?ets' o34 should

not be construed as limiting the invention.
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anti-ErbB receptor antibodies. 20 | munoprecipitati @janua
wth EGFR, ErbB2, or ErbB3 antibody may be foll owed by ry 2007

we 2of408dsh onal assay for hetggodinmers, as an pCr/ws2003/021590
alternative or supplenent to i mmunoblotting. In one

Co-Ieminadpreeipifatiomandopnaanpblotiingon wi th ErbB3 anti body is

foll b tOr _t VI Qsi i
s eeroymRy AR Al i S PR Bor bR o S AT pay be
used 10 UetRENEFRLEFXHBL 0 EebiB YA NRetérodinges. 8Bl dnéietibodiiét, anti-

fre_sen_ce of tyrosine kinase activity in the 25
ErbB% mntihediss eed wict dhiminuebpsenipitate eraeplexdsgompsising FrbB2 gem tumor

o, GRF 0 SRR ] 85 0 e
RrbBI6Y imidobloi6iz4 80500 Ambs88%t, FUHTS of BB3tankibydibemay be

confirmed by | mmunoblotting with ErbB2 anti bodies,

| .
used fgpBieHBIBRBESIEHen stpmmﬂq@% AEETUBPRISEIP Rt fhantprebasapith ErbB2
s L 50y US4 a0l FERE, ERSPARRO MR,

' compleResTIER2 AR Beimplexes oidycetvaed i fircipiati oamplexes, WERh are

RTINS LR T XD
and cfﬂﬁ_%%gﬁﬁﬂfﬁaioggmgﬁﬂ b8umpept i de indi cat es

CO- | nopreci pitation and thus heterodi nerizati on of -
In othEGEEbaddimbnts FubBas ERESYe pt antibody Ssindwichi - tywassays) antibgdies to

a [e [l kpown in th r nd i ncl yde , assa
o g APl o aspiS Foeart baviaed wth Bl elt SrapoF &ifpeate,
washedX aithen eosBNRSANIBLEY Ssinke EEFRAHFADE3.2BthAind 8T the latter
2004/ 008099 -37- PCI/'US2003/ 021590 ant i body, and

antibogly; whighimay tefdetastpdativectly gmbiy 2 sqcapdary avtibody saningaiod to a

h . iaf.i
s A R T L S
ErbB3 atibody i inrostdlized ad BibBarawtibddyl ik ubsil fohthealetectidn step. In
Chenical or Wcross-|inking my (?I_ so be used to_, )
other ghedimentsyEpBirerepior Seuis maaybegised ialacs off erds cgmbinafipp yith

anﬁ-E@éL‘e% Mgétﬁiro [ al., Biochem J., 320:847-53.
arrpF%s of chenical cross-linkers include
dirmtnuadpre¢ipitationniith BGER, Bri®d, onBibB 3 aEBydyamdy be followed by a

.3, 3" di thiobi s(sul phosuccini mdyl) propionaie (DISSP).
functipia BFREY dOMRSISTREAETS, AR AUBIRAE(0E suBieghne ﬂbm@w@m}l& In
one exfib@fisiehil Hiélnd AN WARERBANRNEAS 1o 5 lFas@ilyor

|mTunobI’o_tted 10 wth anti bodl.e.s to EGFR and
receptBr hyBEmekinessacyvity inghie emunapirecipitand pRecapsd Bb83 does not have

. .. o] ecul ar. wei ght. t likely.represents EGER-.ErbB2 or
intringi RS T BASe R A RPRETo, o S WSS BRI T R r o
immuﬁﬁir@éi?ﬁéﬂi%di@a@ési tR#t HiBBS Dehodt Gkely el et BB NGifus-
result may be confirnmed by subSequent i nmunobl otting
Porta ¢f alh EMIBY., 3611665685 £L997) ﬂ@%pm &t &, Fope Nodnd eadzdcie /54,

96:40Y B 08D, OHFIF FRG o LERRRRARY BRI o2
antibodids B EidiEg datodingshtiBmfmopistipitdiéewits BRBR &itibody is
conformati onal _changes and , protei n-protein

followedtbyranassayrer FaTRiroespiar dyioping kinasp ashi¥ity Byfhisiassay, the
o0 En B coBREH R AR AU ahd EBGARPSGRLE AR minios
the in ¥ivo3ite 34 taidéphophoryEationgy BroBh by EGHRa Kiinspozgatiembrhe f

t he_ donor fluorophore is in sufficient, proxinpty to
peptidpglédicates co-{mmunop?ecipitation and thus Leterod?menzgtlon ot 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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two proteins or two sites on a single protein are
wbabeloeshowi th different fluogescent probes. Ongepisici§ozisoo
.probes, the donor probe, is excited to a higher
antiody, i agtixationgf cpgadtelsignalltiaghduction pathpeys, Fidhths the MAPK.
path%y_el ength. The donor probe then transmts its energy
to the second probe, the acceptor probe, resulting in
Varigtionsedubé atmveinrethdds ada ﬁmir§w%hlﬁ%%&§%§ 4BLERI bR one
foran i ngrease in the acceptor's 25 fluore gence
Ol OTEARET o N thg BHpasur e the extent of energy transfer,
t hehdaRe or VUL Sinkdho spmplg .l abeled wi.th donor
and acc‘ep‘% or proEes |§r@a npl%red J\%ﬁlt%c?vta HiR quﬁerson
the sarfacemgiliving ceble! Bdntet ttald Bhakenr DE2008d7y53. Bl d ﬂ:hgnﬁcal

egept.or, i.n sjty is cqnpared . in donor/acceptor an
°f°ssg%t§‘ee&18?1“8ﬁﬁ§ﬁ8@%%‘§mﬂsaﬁﬁ BwprngiedPSY) ank known i n
3,3"dithbaydul chrfifz LRBEaRE! reant
I PR ol R TSR, JEEASGRSE R

dyes, ]
from @gwcagmwsabnkqd@uwa nélsare gedyzed bg SDBIPAGE A4 iAQFRblotted

" s

it SRS T O ol BR0 "B sup e vt the sopmomintamotaaslar

weigltimoédh ikely repreRAtsVEGFR SRR -BAR oIl -
bl elyf oﬁr eo!etsecti ng andoﬁgfa%?uﬁ;l ng S‘}ege?‘g‘uilﬁle%r g%%{bﬁz 18

' syita €
the pqe?%@&)@%qr@fh@enmmavmmm EGER| anddirbBal Thiskesulimaybd he

iy B A S B e o e
resonance energy transfer (pbFRET) m croscopy and

FRET nnd Flaoresmeace-Bhastd Methodrgi ng ni croscopy (FLIm) maybe
uz;idoto detect the dinerization of cell surface
recep

ECEPTGPL TEAGRGY, nstyriansien R TR mayaee be uspd t@détect EGFR-
ErbBBoOEbB2 129 BB M Rrafimets! 38T dét&t%@%ge%&ﬁ%%?aﬂoﬂﬂ%% and

Js used on cells either "in sus
proterpprefeigdnistactionsiniiesandeintvites basedeh e trobfoEGFEReEHPBImMO

ErbB3_h | , ibed in Na
donor?t@?o%&o{e otﬁ@@%&%é)%&&%{@gﬁ&? ?Sfb\gg,;\%ﬁﬁgzgcél 1?1'@@ rﬂ% 311?@@ (2000).
Energpeassfeetak&iladeMe tt\ddror ﬁu?x‘eapﬁ&efis o sﬂﬁfc‘tfel%g ﬁfoén?nﬁty to the

lifetime due to ener trans I'n a par

accepighfJBeronere, Ina tyipigel ERES maperimentomvosproteitsyp ewé REE on a single
[ tigate

poei S5 A LRSS U300 OLTUSEL DO . o e

is excitislto fitbgltbr ieterdip gttty ihidaht lich ' f

b §’|§ t pmetr%,? 24- 338- 48 (fogﬁ?%ﬁ’é‘&%-'@rgi“?(’%? '%g'rf%%m"r

probe {ep frapsmitsiy eneey torthewachnd taoheatbe aceaptorphots; restieing dah
24: 289- 96

' reduc ' i Met hods, A
ol g5t i O MR i

fluoressemaezeission. (s measint theye ent AitnBRyUERASAThPIRRES ifitShsity in a
If the proteins artg

‘ | ling.two different proteins.
sennpi e Bt oRon ang aSperipreprbbts eammoarerbwith i by dyamplc

et o Pro . ORoRISeRa: ffhin s tonpaRy Y

transfer i s det'ect
donor/gqegpier and aresptbronigsanples BuitableqobestaaMBiowCnTRSGS

includgfor ey Bobl, oo el oy aupict 86 Serwsirin mskbopymine
i dh b9 f | '
O on s F N8 fyest Al G biSfs! SEiobn, SIS’ Rrettols and

. 0
mstrumentatips deredstegting end measvEGERnergy trafkfEr HBRseRhOPOH] BE 2T ©
Gctly labeled with two different fluorophores, for

Selvin, S
exanpl e as
FRET-based techniques suitable for detecting and measuring protein-protein

interactions in individual cells are also known in the art. For example, donor

20 acceptor fluorophore. In a typical FRET experi Me®lJanuary 2007



10

15

20

25

30

described in Nagy et al, supra. Tunor cells or tunmoy january 2007

cell lysates are contacted with the differentially

woabgloeshoant i bodi es, which agt_ as donors and agEepBER6H02159
for FRET in the presence of EG-R ErbB2 or ErbB2- ErbB3

photapleaghipgfiverascensg rasppance votngy trandfatiehERET pmiiirbadpe and

o e AP 5Dy B bl B feioiasaion
of cell atfaceeeeptors Stiviay supeq) GABHERI RV, S8 Bip! %%S?ﬁ%'-
Energy transfer is ecte

19 ﬁr ckhof f_ et al. ’bﬁﬁjﬁra' ]

(1999)n I pnpembodinpniePRFRIBE issssd psells gither Hotsespensienl” orf“in biar” to
all . j i m.t | th

detect @dhPastifiné BARbEOEBCER- LB Br ) BB heGdimsrs, s

described iHNRSy etred,, €ptonetry, MERI0-031 HEBS). AR sé lURIigR&ESREdstre the

d .abel ed and used for FRET studies. 30 In still other
recuchon B &%’E $ forespencs ligetung dyefo enensy ransfie Ipraqueticdarof

b ' . r i s
emboliBAt RS CFrometic RRrAULLAC PRAT tiBle LECRT) kibupe st to
invesiigarE GFREEHB2 20diFrbB2 FabBhhetersiineatzation, 25 dbdceibbd in Nagy et

' un | uor escence,t echni n confocal | aser
al., sy caaﬂlﬁcfﬁbocﬁ'[l%é(ﬁggo%’Fonlﬁtﬁyeggzgg&géﬁ%mﬂ-aser scanni ng

. . . " _ b gty q

_Ico- I oquifdzf%]i).lg Ir:ﬁg(? Er g’éﬁfeslm th eits?%g%rb E%%éngf?]g%?%%@%%n
labeling gehpiguesy \Keaporthy \ide20ds 2428996 (201). For example, antibodies

: i,gh-t hrou ut format, such as. a
coniuggled &34 eble AapRaSen L ol VS bttt Kotangli v vt
proteit¥atlif the photths afewithidphoxiBhtylbt bad addthdrl 88 BuordsPerdt YRS as
d enbodi ments, the presence of EGFR-Er bB2 and/or  * -

onorﬁrgig@.cﬁ?tﬁﬁfor FREE: Saergy tensler igdetoctol by stangard deeans.f Bnergy
i i Vi i upon the 5
st AR YASH Bt SRR B MPRR S St st
as confval Inimgscopy cowjdegfidle dunicsdenc i@ oL P cailedid GO
Ieﬁ_r(*%BS ?&;bSod i s conjugated with a second enzyme.” A
cotip gtee CPEES-for the first enzyme is added and the
f RAGi o SRR 0Of 1 SEC
enz rre?.ﬁibThi s | ggglse Ei)tro a rgfia{lgltB ?’2%%%2 tedﬁ gér;}d&%dg%lp eﬁ@fﬂg@@: or
ErbB3agtipedicuare directbt lebeledivith twoxfturend lustiphonrs, fr g¥@npld he
N o] <) e of. anot her chem cal breaks down the second 10
descrilBARRPEY oP 41, B A ienGl Gl P tugparock Riseigs gt conanteg et tbe
differeptigiyelabeled Hﬁﬁﬁbﬁ&stb\hﬁi_cﬁ labtSHs dBAGks 3688 Mptof Y ifR@r Jﬁﬁrﬁe
miy.” I'n a

thus the two antibodies, are in close proxi

presenggok RGHER FHrbBies xR ErbB hnterodisiers Alternatively, yalbelad ar e
a0 ' ' t hat i j ugat ed
antibo S AR B b ol ORI BIPIES Hrasoah bRy BRB G ToomLy

@)=

 Iabeled dvatndasy maftiod{pattien swi bs fstosearidalbsiors P SEQ %&xdéégxglee,

G _ucose is added to the reaction, along wth a
Bm"kb&ﬁg%@is%’rp}? g ganshg is deedprtianskthe presence i betprodimers és
determfed R8I ARISERE fouln 1§ S% ﬁ %@?o}%%he devel oprent of

col or upon stalning TM Assay System

Hie btheo dintredimentryErbB reepte ligahdshat Gropebitid FoRERY affeither
HER RERARHE Ypisoctoy 1o5ed d er Bk RFBpivdiearpl o W0

32500 00 el Bocifnt P IRLER! inRRlOLCAL LRARAOTHORARN S
on the girface efiuynar nells ip dembastrated byefoeloeatizatiomof BBBR veitk diftef Y -
EGFR éinEr%Ea q.l-gll\élg s?arnd;r%l Cetc o nqgi{'e%% }ngglﬁlc%iunorescence techniques and
confocal laser scanning microscopy. Alternatively, laser scanning imaging (LSI) is used
to detect antibody binding and co-localization of ExbB2 with either EGFR or BrbB3 in a
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conprises a detectable reporter noiety, such as a g9 January 2007
fluorescent group. It may al so conprise a "nobility

woRG4oogyos " Whi ch consists egsentially of a mﬁj)@f,ﬁsmomﬂsgo
i These

high gl ng a uniag%e el ectrophoretic nobility.
ghapropehpse foraurla s & epcrpwell alnte g dereribed indfnckfet ah @r@S5 Natl,
Acak f 58 Coipl m xture under defined
“ elxggwgp%%%?zlfcygglr%ﬂl ons, such as capillary
el btﬁlﬁbpimnlugﬁmemt%e prEbencp of EGPR-BibBRhed T 8IS -EroB3
hetersQL al ni %thedr %rpart r. noi ety ,and,, optionally, the
3 IS Permieddy ientitying snzyrentic acfivisy thatis deperidienidipoy the
x{HBibE 6 HhE éﬁ%ﬂﬁ L ki : e, a.
M+ Pﬁt bi ngt?];?gﬁ%onpour?g?ﬂtsl’hé E;}lg]rag% éard g? 9{)@%%%‘”% one
enzyppgiaad gn EGER 61 BbBByantibodyginicamjagatedaith aGetoid d‘njz%qﬁé. A first
h as a nyclei¢c acid or protein. 30 The
subsiplt & the ME poinels HleGind e tesoipuestodioes & second anstisytor the
secorhch2pgb Thisdeaddnd ARt R tioR wi '
pol ypepti de. :Ii:’r ef er abl ?/ﬁlwtlﬂlggh?flﬁygns{%{rﬂg?% Bﬁlldﬁfﬁ %getectable
compepp@tsjich as adyantheqeasencoef amottieh clrbymital dgeaks down the second

Cyvely. the, first.t t bi ndi i ef b
substfed, 3b Bk kebli widhhd 3 BB e Bt el Toesthd fthaebareond
enzymbs med fhus theliguakibodes) are 1 99, - 40.- .

P Uszgéis/ 021593%%2% i"n_’ffa%‘éfgf‘é"%%&% g% aeﬁgﬁf“g‘/]ar erubodiment

tumo’éﬁceigﬁroff §els lygates arg\caplagied ity an, BroB2 antilsodyrihatriz yorgugated with
. t j . hat . .Cl d..

00 B oy 5 e

peroxidaseli Glponsd istagdddal todke teactidns aloag 9gth.a dyeeredueRY) sish 20BAR
l'i nki ng group’

1Sy ntroduced an r .activated, and the
and ofefingd! SFErE 0 hltraaiony* dntermhised Py ihadeveivpmemtafuics
upon Staiid fok DB .he reporter noiety and nobility nodifier.
Thus, the presence of a "free" eTagTMindicates the

bi ndi n%{ygf the target binding noiety to its target.
eTagPBf Assay tem a second bi ndi ng conpound conprises the

C ' econd _target binding noiety

¢ ESRAABAARR b B8l Ao e et B an i o™ ey system
(AclameRioSdienedsyMounRimn Widhg (D) 8 Jesh$hedl &R eﬁa%%%ﬂ;:l w4 ggsdz%d in

for exanple, an antli

any way..and maybe
U.S. B3t Aghlication J0BHPO431 05, publisiesdridesemsber 6, 12008, sbtioof which are

el i fr nt. Jhg, cleaving agent

cxprosly e RoRANS] Rt Ry DR e LA et

compridee a etestubleirapbirteg motappaines 4 fluéb@ehi £6hp.bit %S’ely%ol comprise
are 1n clos

L« ound. apd .t he second bi ndi ng conpounc
= oL RRRTiFE. Mhich oBRo FREHAILAY Rimeleprlueng wmigwnt | on,
lectrophbiekis mddilgi N9 ; S83,8% M i
i R R AR S
eTag™Bifioe aepmpler mixture welendefinel ichdiroghoeaitnouaiios s ¥aeH S5

. i hody. Erb j 0i ned | [ :
o] Ty By 3 L5 iy i
and, opticagll th&rpbiItRRIodifd & lﬁ{k%g‘fé H8rf gei?gét bmiﬁl%gémﬁeeﬁkl?)h%

activated in order to be able to cl®ave
cleavaBledinfsing emonsr toqupduce erfirstibinding edrhpoungls at esTHerfist target binding

. . ith the eTagT whi ch bjnds to ErbB2, and
m°’e“pvﬁ%?§%ﬁ?ﬂ§g’ﬁ§6ﬂ%eéapé%fﬂ%§%% fatestomoh 45 6 mbgleip aci frpotein.
The frbt tacket biadighiviety (AR ih afy ), and thdhAREror LBRHO Y

bjnding conmpound is preferabl e renpoved, and e
Polynu‘gieggd,q PP Rejupeptide. Brefdrshly.dhie first tangst baslng/molety is an antibody

: - Br bB3, heterodi ners, are present
or antiiey BRI, bRy 55 ST sk o o ol
recepiardigember ihding-togmpbletifeagntont herddf,0xi Mty of the

cl eavi ng agent to the ’

—
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l'inking group. Free eTagTM may then be detected by gManuary 2007

nmet hod known in the art, such as 25 capillary
wehenlisphoresis. In one errbﬁ)dl ment, the cl eavp@gueaehs2zi590

is an activatabl e chem cal Species that acts on the

| Thi linkingreveny. prefrablx comprises & klpavibdamioiRly, sYeints anegpzyac

agc | ey
suosi ST EOR L B Bk b opd o R e
first tﬁ@éﬂﬂmﬁﬂg hidPbiRde to itShardet, iRSclagvind St Tsdhtrédicg®ind/or

brndi ng noi ety, and the second bi ndi ng conpound is

activatagnand the talingtgronn issleared, Botsyeleesing heportioniel dhe Shashy
Phosp fa dehg
consfSSRR RN ORI RERSRIEE B 5SS 25 e

eTag waﬂﬁeaés aieeamdrEngt&etar gtibirating oibdyiodtsytaize7 WO

2004/ 008099 -41-  PCT/ US2003/021590 I n qne, enbodi ms(fw
piﬁ’esefﬁﬁmyyﬁa%qoaﬁ bisding somrnoupd pesprises thesdeavingpgst and a second

target fERAERIOREY gt e 0oty BBl I ShR IR PR Q Praree

bindirpabigsi is aldoarot Envdiet Iimanypmy dridunaybé, Sorkxbrapis, ae dntibodyloe
iy Erapvot s B e o g dopicg Tigant Hfhel The
cleawgﬂg‘n_%&ﬂ@g slcRied 1404{19&1% BlehrsSthligag dﬁxﬁﬁ fhe first binding

noprecl pitated B receptor (s
compqnurdspﬁmtiimﬁsndmg aompirodi and the ssc pdingabmpoundiare dbplese
from PanVera (Madison, W), a subsidiary of
TPy trogen, Chem con International Inc. (Tenecula,

Oﬁi an 8bdlfitieat &f thBpREET MRhasty a(ﬂxﬁﬁﬁnﬂh@ﬁbﬁpoﬂﬁ)com rises an

Negativity is determ ned by the absence of the ban

eTagTMan avkiginast a@b@dm I RpB2 sehEs Bhﬂiﬁ jirsitarget tinding BRjety-Himpgond

N
cap abTerﬂ clea@ingﬁhe hnl&mg @rdup.of @recelag™ . 1Befidiv]lP AR el&RBEE agent must

(20 O her methods for_ detecting,_phosphorylation
be acf@rateérlﬁ quleéé%b? able &9 clpgis %Ilénk%&gmé‘i’eTP GF SArdwyox il

lysateg%xg%?%%%a ‘@Hb% ‘f%%ﬁﬁ Wg%%q%n(% 8@ :@%}% ,%n%gg@%e frfified EGFR

or Ertiisenttibodptwhicli bimdp tor EGHR o EebRBF oxpthas:pﬂ em;fdtcat é&hbavmt] hioding

e M e B BB
EGFRY E%’b@’@ﬂ EI%B‘Z%I‘DB@ RetRed Bndrs Brdsresan Qﬁécl@%@i%nguﬂl £¥hve the

I's of the eTagTM assay ‘are descri
hnlang@r@prvaldavbasel—‘lh@ dliag™ale &5 thaproxiwity of the deayingiagentida the

inkingre e 90 e AP S JARLY 5 un o R B M edfon o

caplllme@&ﬁg?ﬁﬁ@ﬁg with the present invention. While the
déscription is aen rally directed to_the productjon of

afn pngerbdisent, Bselewingmgent inan aghivaiablechemicahsnecies that acts

on o 58 o Py a2 AR AP BB e e

sample@o lightused for production of antibodies naybe, e.g., a

sol ubl e
In another embodiment, the eTag™ is constructed using an antibody to EGFR or

ErbB3 as the first target binding moiety, and the second binding compound is constructed
from an antibody to ErbB2.

Detection of Phosphorylation of ErbB Receptor
The presence of the phosphbrylation of ErbB receptor may be used to demonsirate
HER2 activation.
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25 formof the extracellular donmain of ErbB2 or a g January2007

portion thereof, containing the desired epitope.

wolbaroswp vel y, cell's expressing ErbB2 at theipcrebloosnzisoo
surface (e.g., NNH3T3 cells transforned to

o%@@@n‘@@hmﬁmbslzosmwbh@apwﬂﬁﬁcwm is|apgeesed B¥h as
o it o8 e R B ra e BB ity Recptor, and

Westcdi blobaghlgsis, Ehaambly ﬁ@smxfltjﬁl‘s deRrmined by tHepregaoeott i ng
antibodies wll be apparent to 30 those s (yed in the
P ospaﬁ%IER%mdcqnofhalgelaﬁﬁmga%ﬁ@gpm %‘D’Eﬂ%ﬁ afbodydaidetectr e

R e

phosphelysmsaretansibbdigeare anohrnrencialtly mdalble fiotn RenV dye (Madisény WD,
on atethe elevat ant. i t rotej.n t
subsidigtoh SRERPEST, Fhemipos pueratony b STunls, S testats

L
t hymu@hertmihod;mmt pmsgh@esﬂatmrrgfrﬁbBZ |(HERB’1) teoeptosisragsessed by

blf tianal ar de tizin e
P rRG H3bg f PhosbRisBrert A HER2 PSS AR v hor
et al. mw%&ysmzmmwm)w hydroxysucm ni m de
"(t hrough IyS|ne resi dues), glutaral dehyde, succinic
Other ansityaisi{ q:edetmmhowherylar@nﬁ%ﬁm@ Ig06Bi0 smw&e Fomt gregiot

limitef] J@#ﬁ&‘%ﬁ&% gtglgﬁqosAS‘ TRBRS1.Y &1 48, 5lodf 4330810t 45,

ni c conj’ugates, vat ’vés
and 6,087 tz@cn)bhﬁs ec@orgetry (beﬁlpm@ngaméaagahm%pﬁdmateﬂahe mnnor

con ug or rabbits, or mce, ectively) wi 3
phosp} Jlm% kraad sdeg pogirpteisayijthea M%amoém -§igusing
the oTag xS LA R RERL D Ben i (Mol P e (45 Dl of

the eThéTﬂ%Eiyear@Hbﬁhﬁédh@BiﬁuﬁﬁveOf peptide or conjugate in
Freund”s conpl ete adjuvant by subcutaneous injection

at multiple sites. Seven to 14 days later the aninals
Produgtionfdnithediest he serumis assayed for antibody titer.

{ r
PRI Bt ol RES AR cfilen B8P BpfhiGon orie
therapefitid fel &aﬁﬁ}sﬁﬂ tuhtgities hidd ia@Bjdrgaice dvithothe predérdt fimveation.
protein and/or through a different, cragss-linkin

Whilertha dessaiptionisrgengatle dirggtadito theproduetion i qutiiEsbB2 an attibodies, one
of skifl GERIRHAN ke k) ladéﬁf é‘tﬁ?clgs%ré;fo Génfbe HADRAS: I fﬂﬁ@ﬁy og the

aggregating agent mare suita
ErbB sobgtorse t he i mune response Monocl onal anti bodi es

R SR B3 B SR AR S S BRELS h S
form 6f'}ﬂé &t?éé%ilulﬁf‘&dxﬁﬁﬂ 'ofﬁrmm}ra' poriish theRoP Bt PMe AbSred

dentical except for possible naturally occurring
epltomut at i ddtsrrtakiaelyneejis bxprpssopdirbBR at theirmell smfaost(s.g., MU T3

cols (HSIORAER I OHPr GRS EHE O A ORI FEL HE SUfhots e G- bells,
see Sta;mdvaa%\: g5, PNAS nm 9691tzt@5rm> 3} &drtle BB iR MBY

be nade usi ng t ybri doma net ho first described by

antiboklists| &Mhestforns of AR necfubfos sapsatinggniibodies wilke appanseide
thosegggicgmgtgbfﬂ_ant 25 DNA nethods (U.S. Patent No.

-
=

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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In the hybridonma nethod, a nouse or other appropri ap&lanuary 2007
host animal, such as a hanster, is inmunized as

woenminsispve described to eljcit |ynphocytes thet/us2003/021590
produce or_are_  capable of producing antibodi es that

be lmwumzeésp%& kexdwlg ympgthgmoeyanie spiugt dPpmins Bevipg thyroglobulin, or
oy S Gl RN S Y Rl

maleimyddbenzoyd eﬁ]lfasuuammagda estet (ta’qhgatfonsthmggla geshtine seidnes) SN

hydro %ﬁ% fngﬁllé;ee'}ﬁaa%%f}a%%}e%d%?@%'? 3 %%F%ﬁ%:aeéy%ﬁﬁngow

orRlﬁ&cL@ﬁz GARRERMNE FY &8 8iff d&aﬁgﬁagﬂ gs.hybri doma cells

thus prepared are seede vvn |n a suitable
c Winimals argrieatinumizechagainst it antgdny inmphegensc conpigates, T e

derivaJi{85 b7 GOBBIRE. 06 JOBHE0B St Lok PSR ST
mice, tr@s%eétﬂfeﬁ% Qkith PbBieabf Pﬁéﬁﬁ&‘%oﬁ?ie't@adjﬁ:%t ﬁi&ﬁﬁ}@cﬁng it

parental nyel oma cell the enzy

solutwagv pmaémmllyeat gu:étmln sitgsh antb s the alamfswab@os(qd@mrl/ 5

h di fu
to 113 g Bt st GRSeHE oA AR st e B AR v o
subcutAaySistijeeti Girdi meigic siges. SWeﬁ o $4185sdnethe RhlvAN4re 1bhﬂ and
grow h of HGPRT-defi cient cells. Preferred nyelo

the se@én issessayedfpmantibody titer. ué@méfflfr argibeasted untd fhg tier pléteam e
Prefelghg?gio %ﬁﬁlnpal 19[)8&9&% "Vl(e&?}hg’ gﬂgk@ OF hehmb Qﬁng&lf gﬁttac%ﬂjugatcd fo

y-producing c are sensitiv

a dlff&f&ﬁl]ﬂﬂheﬁl.miﬂl/di'ﬁhﬂdﬂﬂl preitfenent cmmgkingee@smp r@&dngugaesd also can be
myel o cel | qﬂ?es are nur el oma |inpes, such as

made i tecamBan csil qulir BRI fusiaRs. \ASQ. PERTEEENS dasatesugtoas

Cell Distribution
alum Qr\éﬁ%ﬂéféﬂz %Sa%d%@gﬁg%ﬁe%]&f‘%@%ﬁgﬁg% and SP-2 or

X63- Ag8- 653 cells available fromthe American Type
MonoGionelaréibedies ect i on, Rockvil | e, I\/aryl and USA. Human

¥ BSERuRl el @%@fg%@“ﬂn@%a omyelons. celibings al so
homoSaieed Atbodre} i) ank Rgivider Qtﬁ{bodﬂes comPHng the pb%ﬁlaﬁ@;@ dre

1984); and Brodeur et al., Monoclonal AAtib
identiea] suegpt faspossbleaetimlly nosuring nagplionsbat arey beaﬁesestlm@anor

amomgtg/Igl ﬁ‘ﬁ&é l%ﬁgi'ﬁﬁ J‘rﬂéndcg)w ]X(%r %es t?n% %ﬂr)acter cgf"ﬂlé E!Stﬁao as %ot

um’in ITHCG S are grow ng

bemgh@ihxﬁﬁ:@dﬂ&tsmem anﬂbodiﬁmocl onal anti bod| es d| rect ed
a ai nst the antig Preferably, the, bindinpg

s e raammyle.phe ppn St psthaica AN RSBl UsHig g Bybridipma method
first d%&&iggkloﬁfér lefall, Nafil 62“5%1493%975)' SERHRPRE REAPEY AbbiiBinant

n vitré bindimg assay, ‘su
DNAnw&odsMﬂ:@ateaﬁNo.(@]@SﬁS‘D 20 enzyrre l'i nked

RGBT kel .

hamstgxe ‘isei'ﬂ%ﬁnged %&})hgl‘%%b%@%%%@%ﬁéﬁ t%%gig% )ﬂ]ﬁpﬂ]\:}@bzc)éﬂrgy Eﬁég "?r@&uce or are

capabbsiﬂpm@caig adihodies that wﬂlaapepﬁodl},duném hb puitein ueéd fone

d d fi ffinit d/ t th
immufBRGE Y, P Aitetrfkitd b hoes ey R B ie i vis. ("
LympR6SERARES Sre Fiddd WitiMydma baiaink ABHiRBE Fudif®sans sgch as

Monocl onal Anti bodies: Principles and Practice,

p.
polyethglene glycak saifmne ipbedema e EyodingiMensslanabAmtibadissiredi a
PrincipRh abd'Pachéd, BES-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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include, for exanple, D-MEMor RPM -1640 nedium |ng January 2007
addition, the hybridoma cells nay be grown in vivo as

wesidoesoed unors in an ani mal,, The nonocl onal ap¢iBOHEG21590
secreted by the subclones are suitably separated from

of the gafusers pengntalmyeloms aghs. Berciemples fihgpargutakmyelpmppells lack
convent i ona il joof '
the en G0 o iR b BlocBHOniDdsG R racc REARCY (TR e
culmres:ifﬁ]?_dm_ﬁ{ g ﬂ:ﬂﬂi}&ari:iomed tyﬁicatly Dngp) hmilm?il'qpoxﬁl?ﬂiiye; iam.ixlmpterlin, and
caffini chromat Qgra . encodi n oha
thymicipg (T4 aadive), metich 0y stHacs Zrean a%@ﬂh&?@@’%ﬁ#ﬂmﬂf

cells. conventional procedures (e.g., by using _
"ol igonucl eotide probes that are capable of binding 35
spefirfadaaydlyms celipemethossthatifing effiveent g snppent stablie diigh-level

producsise.oh gubsy byate sesiod SR BrtBeipe T A setie 1 o
mediuﬁ?glﬁ\éﬁ a&l glﬁ’tf I;Heeéﬂ%ﬁﬁwr %&g gﬁéég, Rbfeied hyelitna EANOfes are murine

I sol at ed, [ e pl'aced i nto expression
myelonmadines,spchnas thhseadesivedfnmt r ansMOQREE1 and bfﬂfbél meals¢ Brmors

evaitS e e Spuf s S B BB R S i SRR
SP-2 dr¢63-RE5S5NeslEs Avashle fomithe Ratichn TVt Cultire Caieéion, t he
synthesi s of nonocl onal antibodies In 5 the

Rockviléss dfrtsyians USte shiumsen mysloraand wnetsebermes hetgronslam? priliines
also hzl%?g{eg% éés%%@%@fo??l?g @Ph&u@% rorf _ ﬁ%&fgcﬂﬁa* %ﬁ%@é @@&%or, J

rra e Infron '1n

Immuifol29$3:26®1 (1089)) and Brudehtt dtial KiMbnoclotalAmibbdy Revdaction
130: 151-188 (.1992).

' I furt [ ,
TechniyabanbARPLGHPIS 58: Tsb HMaRE) lﬁ%éayﬁﬂﬁé%ﬁﬁéﬂwsw
! . . Li oy . .
+ ERtRE e R At BGGROAAP A L B Eis RS R B pridicin
of moNaormab antihodics Gire&tdl agahsd (e, anGperc kroferakly,dhe bindiag spesificity
352:624- 628, (199 Kk t,.al., . J..Myl. Biol.
of mogsonahgatshosliet periodRChI P TAREIS S e FRIRGY mur ne
immm%b‘i’l i ber%‘;?l%nwb% BAH Rfro bi:RERELELY @hoh asadidEmRRRESsay (RTA) or

I es. Subsequent publications describe the
enzymerlodhed innownofbshibght assayi (BLISAY. nM r ange) human

ant i bodi es by, chai n _shuf.fl ing. rk | L,
s Batieatol o tthe moastren Al tar FoP kusfiete be determined
by the@RERhAAlBLIvak of MuRedd @l aashl1Bidcher.) 107220 (1U80Nat i on
as a strategy for constructing very | arge Phage, q
SSITE

| Aferhyhsidonpa\sgtiepieddpaéified thef prodpgrrantinedigs o
. 2 - i . er e
specifify Rt ol At the HbiSe mblBS SySRER RS L Bution,

procediit®y agxdggmwﬁ b9 Bandare meli:h‘tfds i(GGdh%gJ Mbnoc?hﬁnagﬁm?hd)diem IPrinclziples
anti bodi es. The al so m modi fi ed, r ex e,

and Prggtice, pr 139 105, @gaigwc @ms,ﬂe%)aq 3@%@6 cyigre Bﬂﬁaﬁfgﬁﬁmmpwe

. ' ' - had { i Yat

neudl R SRR A0 A mERRE 305 R oo

may bé gk bvivo anahcltesrinmersin antmiatal, Proc. Nat| Acad. Sci.

Rh g ot o sl BY BB bl okt Hom
the cufiQY IR MEAGENi @ or JerleTby HRVERWAPHHbBP Ak IRARbA de-

_ Typicall'y” such non-i nmunodl obul i n pol ypeptides are
proceduntrssuch as, dor dxampldy protein ft-Sephargxs, hjdnexiytapaiie chromatography,

ant i bod or, the substituted for the vari able
gel el‘?ﬂ’gﬂﬁl?q{g l%fhms_’gﬁ?“%ngcﬂ@%?gﬁ?ﬁg‘ site of an antibody
! ONA 8oBind RO IREd16naP M oATds iRhEIDPIEYatARE bédubllcedRing

‘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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ant i gen-conbi ning site having specificity for an 9 January 2007
anti gen and anot her antigen-conbining site having

wopemidswbty for a differ en_t44a_nt i gen. Humani ZeﬁCTfUSZOO:i/OZlSS)O
~antibodies 30 Methods for humani zi ng non- human
hybridamai deBsiserve iravprefested scarse of ghsh DINAt R¥ica isolated, the DNA may

Pref erablv,. a _hynmani zed anti body :h Q re.an .
be oG Sbtkod vPAPRIREE 4% hp B A Bl B
cells, difidhADOY M) ChilRes Hamgfer Dvas CHO)NR1IA O thyecRmLitedts tiait do not

often referred to_as "inport" residues, which are |
otherwisqpreduqeyntibedipreicimta abtaimpe fynthesir ol spmecloge) agtipodies in

¥ . ) e : ;
the roqopRRlcF bt 000 OB AR AR Bl vl BBt bt of
DNA a@@@m&s 2 f&ggg ﬁiglzdgé %g% aml.él Cor RS i Bmml Lﬁlfa 5:256-262
ture, ; - : e net al., ture,
(1993)zmd. Pibekilypy Immynd) Rewe ﬂ%?ﬁkﬂ%ﬂbgg? Sci ence,
263% efigr dmpnh B MbhociBl adtihRfdson bhidsbdREMEALs' AR be
region sequences for R CorT espondi ng sequénces of - a
isolatedufroan antibddsbpichge libracios dereglisd usinghe' techraquies dekeribed in

MeCaliOay 8 e hnithebi I DT St aL Ko o 24008
(1991 YUHIENI a8 b A0UEALR RGN 2283530367 (1811 akictibé A€ i$dlatdAeof murine

correspondi ng sequencé from a non-human species. In .
and hymrancantibedies, mespactively using phagsi lihsarigse Subssquent pyblications

B YT TR T~

Mark®¥t 41 Bt PeHnbIoRIN IBTBIIOIBIUI991)), 88 well as ch@bidBforial infection and
anti bodi es. 10 The choi ce of hunan vari abl e donai ns,

in vivayreeprabingtien anaisirpsesyyfor eqnsiactingcery krganhiagelibragies
o Yot er ; _
IR IR U BRSE A K TR i i g ar

viable @& tietivestid eraditignd meshoofonhlmtivady Bybiridothanedhniqubs for isolation
rodent aptipody is screened against the entire
of monqelpngl gnidediefown hunan vari abl e- domai n sequences. The
o ; ; | _ :
 REDRBCALT BT DARAE 1 REFS, besdaitu rotsag sFiigres
for huifhan hedve chaimeanid Aiptit einin domdtan{ Gimsnein pace,of the Hommiogrius,

rouring g2 (4 S5 FFEH orch e e EHEMl 858, & Ryl dead. Sei.

Us4, $1-88RVROK1)5, @169 BoPEtMEEintHO 0 B SmERRSEIIBIH GRMIREEnce
‘of all hunan anti bodi és of a particular subgroup of

all or partpfithocodiegseguenvaifosa nahimsaneglobulinpabiprotidey be used

o FoviedfsHeR rapmRR b o PR S e SRS GR AEGS Shnthnt
domaift¥ 884rPan@ibody, or thby abd¥ibetuted fdbthe 2Blablé dSHAFNI of drie dnfigen-

further inportant that antibodies be humani zed with
combiniggsite pHan attibeiy tp erpate gichimericdrivalent aghadycomprgngORe

. _favorabl e .bi0 i . [ i eve.-thi

aniigol BHANEsi I E sPEaRbPRE b fifuen W0 B ke St
site ha®lr; specifeitefbr B\liMerpiteatigen. of anal ysis of the parental

sequences and various conceptual humani zed products

usi ng three-di nensi onal 25 nodels of the parental and
Humapigeriitbediesequences. Thr ee- di mensi onal i mmunogl obul i n

t ogigﬁss;g{rﬁ eg I'n %ﬁ%oél art . Ctt)lﬁgﬁte gkruﬁfreg)re %g‘?egh%ﬁ%irlg%e at.
aPwidratiy,e mivharizeid|ahtisodydtas oae dr shospdnaiyo prid beddues introduced

. . .three-di nensj pnal . . ]
into it from a source wﬁlc is non-human. These non-human amino acid residues are ofien

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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conformational structures of selected candidate 9 January 2007
i nnnunogl obul i n sequences. |nspection of these

wdh6e@leasee perm ts anal ysis of; the likely rol e gfr/i§R03/021590
residues in the functioning of the 30 candidate

Winteparsegivethgrs (fonss gtialn darurie, 32152252 51886)s Récchfnann et al.,
oty t fth di_dat
Nand £S48 a0 oAV ARG LG, Bobtd Yoo ol DERECARLS L

subsmmangihﬁﬁrmﬁbh%gl&ﬁ beicfebsInkhe @Hi*i’és%@ﬂdnﬁ% Sluths ofa human

&flg}ent and |nport SEQQ?ﬂCES so that t esire
antibg ernydisky sche hpmaniged sanshodiss imechiasiedntbbdies (Y.S. Patent

h d. In |
No. ‘{,ﬁfe 6 %fhz g{l‘%gﬁlf g P%l %%3 t‘lh 2n I iﬁglala V@*éa@gqg;or}gf;:,g hias been
substitotst bsr mlhrsmm'aspmidhng dequealce Q'ﬂ)ni AnoBAuingh g&&ﬁ@' RPpABfideJen

bin Januar 2007 WO 2004/ 00809
31955? 950759 Bigtraty eptibadiggrin »édchsonie HypbiBariable region

remdﬁ’é&tahb ﬁgésﬁﬁy‘éﬁht@ FREe%@Jé@@&{b@fqﬂtéﬁl b?% e%gll}%ﬁoan analoggus sites in.

activation receptor are
rodeny anifiies. V\,hl ch is |ncorporat ed herein by reference.

et of Gl vantiy Ginsipe %&é@%&%ﬁé&i&a&?&i&@
the hwaﬂzaassﬁlﬁabmeé IsYreRPinGlol @t b Yedube ?ﬁué@ﬂ@? ;S'xgi'ri}? al,,

anti body 2C4 (or a Fab fragnent
caﬂedéfh?gzﬁfe grathed, #hd spquence of theomiivtsk omainmafiai m&emaﬂmﬁidfyﬁﬁl

I Y T
human eemmﬁmwmcn & 0164eisPlol tBat o eicaBdert essmehy ﬁ&ﬁgﬁ& g BRRLEC

n _variabl e heavy donain and rther

fmme@f&ﬁ%ﬁ%f@ )f@rath%m@ﬁm@bmhoqmm gbalt, JIIHmwml al5h2296
ti of 10 69
(1993 TN By o TP Bubf, A5ie0® (NP AR aior ga s pivge
framewsl«: Ego&eie?ﬂvjed fromi tlhe &aﬁellbsulg ketaqu%hcet oﬁggﬁlﬁ{ég%g%dles of a
oteins o nol ogi c nteres ub
Pam“%@% ‘ﬁﬁ“@é’r‘lﬂ tor h@&ﬂgﬁhﬂgﬂw Thespmg dmenforicay bh psed for
sever@ﬁiﬂb@&ﬁ%uﬁ@z@é%%@ogﬁ'szcg@% 5’]? 9‘5“09% i (I\t%c? 65?1 w zed

antib r ses 1ons a

89: 42%64992)@@5@9@&211 74 mnmdoﬂam 12603 ¢}l ary humani zed
a t1é of |nte est on'pr| ses, vari abl e heavy

U Eh TR iPpeiss bebapaiprith etendan of high affinity
for thefﬁﬁfé&'@%(ﬂ'd\/&@hemeéﬁb% Hlﬁ&%ﬁﬁ%?%ﬁ%éé'\g 84’:@516%3 gﬁE&a!] Qiccordmg

7).; DVNPNSGGSI Y
toa pm{e@aémqﬂ@d, m@m@m@oéﬁes arsppirempmea byya proogss Iof aﬁmysamme
CDR.,r es dues,

B SR TR e
modelabf iheiptentdl ahdBuBMizddodiuenbey. TIRSRRIRsiohNSmAiino gﬁgﬂlm

var| ant of interest may have from about one to a
modelg grgepmapondy, aailably and gee familing tethiode shilbet intthet aron€oinputehe

tib d
progrl BN e MhbR M E SRl BESAT ARy T e o
confol‘aﬂtldlﬂ cativbiesb of splectelivandidst inRh@io2ldb@Hn BaiRALLe %spectlon

corrprl es the variabl e heavy domal n am no
of thesggf ég@ﬁ@éﬁna Ygis g@@q Ikelyyole qﬁihgméug@ therfimctioning of the

Li.ght d
mdmme%%%%"g@%% Sl COTRASs Sk BTt B APy
of the Q@E@ate[)nmmg)obuﬁﬂ\ﬁ%iﬁmanug&he e thid Whﬁ, FROFeSIaEPRbe R

selecteg Fméb?r)g%@ ?B%@g %%?Illgntélﬁg pgpér@fy%%gi(q?a’ygg (hg{gge %;;gdy !
antibodYehhrakterRtié]-such £ Retdhdeli AR il fopﬁé?arﬁgtr A8 § W ieved. In

onmai n
general, the hypervariable region residues are directly and most substantially involved in

influencing antigen binding,
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CDR residues in the preceding paragraph. Such 9 January 2007

humani zed anti bodi es optionally conprise amno acid
woudi4foosad i ons of the above DR residues, e.g. Pcwhgjﬂ@mnsgo

the 30 nodificatjons essentially maintajn or inp

afExempiayy bmﬁlﬁéedaﬁ’ct?ﬁﬁﬁil angigpdies whish dind ET@BZ@ﬁfi .bmi;hgand
actlva\f% O%QIII E‘ %&Pfe e d@éﬁb@&‘ﬁ?\ﬁ% 9%%@?, ﬁ%%ns&rﬁ&?ﬂﬁg herein

vnora Ive amno acid su

by reiaflﬁu@ Vit abdrizdd ptibo GBF BipmtieuindatereStindicia blodk REF, TGF-o
vari ants ITBt urati on,

and/ogHBG mﬁélagaé‘i‘emt’)%@gr é‘&éﬁ%e‘i’%’?‘é‘a;{% < eeHgely @3RG zed

oS BNEPIOH (ST SR e T oy

effectﬂ&&tyummuﬁﬁh(ﬁonmm @ﬁﬁlﬁﬂ&m (oda FalPﬁ@hﬁﬁ@]ﬁE%ﬁmlm
sent .appl i cat on al oconte t es finit
mapg e R ORES O oA BHEA FOTB RO R PSR e i dble rpion

 residud§ iﬂc%@fdreﬁ@d o ﬁrhtﬁ'izﬁlevahﬁﬁl%@k&’&y dobiifn RAd R fisktidr E&ﬁidnse a

human anti body or a humani zed anti body,
ﬁameevogk regome(FR) isphsitiiting at hosition sti¢ated frgmtheygronp congisting pf

oo, 3450758 pliniie by R e RpmbrkS A4 P b ot

al.,, S bﬁ&@@fpwt@ﬁ@émwum?%salme%@%Ecemewﬂemtﬁ Serdite,

affinity superior to of murine 2C4 or vari ant

Natiogal dngtisutgs of Health, Bsbgsda M 64993b omom@@m@t thel umamzed
antlbo oc%%np}lggs IE'IQ tﬁ)plg H’E twjooc%%ggg gsﬂl ﬁf

as assesse ust n ona n
( Bﬂ)}xc&lplla‘sﬁhumaﬁzahmhﬂfoﬁyuﬁtﬂtabdt aeﬂeeammﬁﬁ& vasibibisavy

for substltut on include H2 , 5...
domapomplergent mfy e&ﬂ%%?%@@?%&@ﬁ%ﬁé’mr whee & lpgneferably D

orS (é"gqg%)u}és I es o % gsé?[qm $10: %Ek\éﬁ(?gg%?gg’WDY
(SEQﬂDrN@lSt),ew;ﬁtondﬁy coruprisiies alﬁﬁp abﬁ()nomﬁéatm% 6f thb&1 CDRG2sidues,

e B e TR o Prog TRl A BTy AEBRLEL LS Pifpody: For

examplBEHS anfiistly Wit of Yaterc8lUBay RAVERrdh aiSchR oh#! f@dﬁ!ﬂoﬁ?ﬁven or about
ant | body of affinity matur'ed antibody are

five audmy avigh lsld:ts@ﬁltmﬁ@m téﬁ abpieevariahle hi B@Gq@m:% Stigh antibody

variadt g bk bre RIS A Rl SR IERY 0 3% as BN Y. The most

prefe®@TnkBatigd Mbbdyﬂﬂﬁn@iseﬁfﬂiberanm& Gy @nﬁ@ﬁﬂhﬁﬁ)acidn;equence
order to generate an imunoconjugate. Alternatively,

in SEQHD NOvh@figwa 1Bdnt i body or affinity natured anti body

T e o SV 8 At

detenﬁiiMeEﬁﬁtﬂﬂASQ@WIm (SEQ e N©:20); [SA SHENEX 2K S, dvheFeaKl is

e B 83 Sk 20y SRS, Y A ooy
aﬂdlof W@Egaﬂg@g(gggﬁc 01? aﬁ&ihbn FLMRBEd PrfableMea in

odi'es I'n endogenous
CDR rmﬂmm gh d:tuprewedmg;rﬁmgrapm Sueh humsairgd antiboties aptideiy

descrj bed, t hat._t he del etion o
compise REBFHEOGECHRS Of B DAYE LB HORES§ 8 Btets e
modifidHioRE ESentBNY nS8hHH dr gﬂﬁfe APnif oTehd ﬁ:&i%&ﬁ Fé example, the
conplete 1nhibition of endogenouds anti body

antib@lyoduient afiinteifstmgy davefromebotiuomgrio gbmmsbven@r about five amino
acid suggH%u l 9 b%ﬂel abovs: ﬁrr]a(.ena i fioht IC%lféje(c:[{]le .nguc_:h antibody variants may

be prepared by affinity maturation, e.g., as described below. The most preferred

humanized antibody comprises the variable light domain amino acid sequence in SEQ']D
NO:3 (Figure 1A).
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line nutant mce will result in the production of
human anti bodi es upon antigen chall enge. See, e.g. ?January 2007

woakshosisys et al., Proc. Najd. Acad. Sci. USApcHBszbSdzisoe
(1993); Jakobovits et al., 30 Nature, 362:255-258

( TBeayesen anpliettipa pisaonigmplatewafifinty magirad entibogieg yvhich bind

EroBY i Blogk B0éhycltvat PGP Biecchioh” In Boren aniibdny iy 804

humahlﬁbﬁbécg&rrtammmm,anﬂ%d% e.g., 348 cobprifikdthe(vhHa®I} Yighttahd/or
be use tfo ﬁroduce human anti bodi es and anti pogly

heavy seqyenase of SEQP:Nes. 3mpd dh respaetively lonuvatient a4 Higues TAypnd

R e R R A S T e

superike ¢cottai ofmtond HC4S ot eafant Hid{e. g nfrorh abyut Vwd omabout gardsld, to

r oned in-f .nto eifher a major of mnot, coat
abw@r‘) tf‘éhqor gﬁ‘éﬁ@f)&g‘;ﬁimﬂwﬁ& Yaegert %ﬁﬁ?ﬁ&@f@?s@&ehr%-
extrad@i1a odafin @@R Eﬂm? ayed %:eﬁig'f&b% Vel %&g@ixresidues for

fragments on the surface of th age parti
substiBgrauiseiude H38 fHIQ AW UGS, 64, H, €198 portemimbdnations of two or more

i ngle-stranded.DNA co f the.phag enone,. 5. .
(e D it DGR YRR o B Fies) EamEplab oL vipablefisht
CDR 288129 B adtbffioh @fchde 1,23, 80,6033, PH6 afo1t 192, TUBNE4, 1.96, L97 or
encodi nﬁg@t he anti body exhi biting those properties.

combipatiens effwosaggse (4.2 B0 wdhweeofour, five opnp predhoubienef these
resid B;S)fel | . Phage display can be perfornmed in a variety of
N ‘mats; for their review see, e.g., Johnson, Kevin
SVarivds ©Gnns WE ke hubganizdd Intibddyrdraffinifyahiiuesd anfibody are
Structural Biology, 3:564-571 %1993 .. Several soqurces
conteppplafed; s cxagplenths humaniged grsthedy or #5inity mafired pathody may be
. N . Qq ..
on e AL bt oo Mty Wbicice eplaing Coingaibd s S BL il
cytotoximbgent(sinid @nder dorpeneaite an ahmuhduoajugatel Altegestioslydlthe husenized

. fromthe spleens of jmmunjzed, mce. A repejtoire of_ V\
anub@&ﬁgﬁ%@ﬁﬂ%ﬂ[ﬂ&%mﬁm A inh BP0 oG &5 an ntact TgG1
anﬁb&ﬁ,nstruct ed and antibodies to a diverse array of

antigens (including self- antigens) can be isol ated
essentially follow ng the techni ques described by
Humaoxpanitdodies al ., J. 15 Mol . Biol., 222:581-597 (1991), or
Gyiffith et. al ... EMBO.J. ,, 12: 725734 (1993). :
s il v oy S e TRl o D e BE. e
examplesi¢ mgp@bm@m PROGRS tafdgdehiedinBBal Y. 2infoe) Bt are capable,
' generated by in vitro activated B cells (see U S
upon jmagnapization, gﬁvr,om;n&n dulbreportoiverafihuman satibedies inghepsence of

. . _ . : R
endogS 30 GR R RLA FRRALREE 10 Kb AP e ph Beochibdd frar e
homodgvuea dyletion AOOE anttvidyheayy-Eliahgjobiihsregion (PHY gérrdh bhigieei
have been deyel op?d for the _pr,g,d_ucti on_ of anti bod
and gersfpeiient mcearilis dh sepplete igibition of ghdageroufepibody
produéfitd f8hellr s RicHhifilf 1o 4536206l S Glray i such gorm-
line niBitant hded wﬁldreadﬂithe: piwlﬂd:tiimi oﬂézm.tﬂan dﬁtib(ﬂgesaprﬂl @ﬁt—sigeh}:hallenge.
1992).; rennan.et ,al,, Scjence : .
See, e&v«ﬁ@q‘f?@ tde Prpg Mﬁ?%d- e USheS825 ﬁ @8%@%3@5%%&% gl
' h ) t i\b
NaturQ e SR 300 Bleitidnt o BS Y B B Wlnct 1533 (10IDRUS.
Pateni Nps. 45596 568 S&&%&@M@%.,SWAI ternatively, Fab'-SH
IR a0 il Stk BREERy &0 RS g 398555

(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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coupled to formF(ab')2 fragments (Carter et al.,
B ol Technol ogy, 10:163-167 (1992)). 30 According to® Sanuary 2007

wenoishvesooappr oach, F(ab')2 fLL @gnents can be |Sﬁ&rgh§ﬁ03mnsgo
directly from reconbinant host cell culture.

Accondmgtn ithjs é@hmrle,taméb%b‘d SlomaBySeaes HHCIaned %‘ﬁﬁﬁ'ﬁ ﬂ%fﬁteﬁher a

b
i APy PP 5. B0 M i
displaly¥d hd Rxgomeral iEiody frag@eniéon 9 sohodof the §hag%qiaﬁntle NBecause
571,894; and U S.  Patent g) 5, 587, 45 The

the filamentguaparticlsganiains swjnele-siernded DNA conyzef thephags @9@01116,

sl B gl DAL AR kBt ot

gene ﬁ;cﬁdiﬁ% BDaritibode xﬂifmkmg t]ﬁge pro!pezm%ﬂar Thut, tﬁmqﬂm%é mamivs nome of
may , be 0S LTI C,.Or | SReCI e¢lT1C

the prapRrfiescth (8 ek 3’ 4 display P Recto 5*?1@53 WA YT Qb fopmates for

their ﬂg@é seb gy ”ﬂahﬁ&ﬁ{? iclebinl & 'aﬁ& ChR%vell DhBAIL ¥Rt Bpinion in

erent epi topés. Exenplary bispecific antibodies
Structoegl Bivlngy, 305644857 10{1993Br Severelriottnoe of Yfgene segniEmnitsBaan be used

for pifE eHIgYs Claskin f SR oL o (RST isBfid @8 arry of
anti-of e atibEthes AbhY Ml rifdom cafibidifoliaBitE IV LRY Berived

conbined with an armwhich binds to a triggering
from tholsplcenseofammumnizedivaicst A repesteira §f Y genex&pm uné@wmpd human

donorFBa L R ST s e R SRS

antlgelﬁﬁ)/diwble 1§cﬂ?@é@ %ss&ﬂlaaﬁ folloving tie tectiniqien ﬂesiﬁbedlbﬁ Marks et al,,J.
ani sms he ErhB2-expressi n% eI I f b
Mol. mda@e&m 973@9%1)5@ Rt stade G d 1225000 L1950, also,

y(sﬁl ress ErbB2. These anti bodi es
U.S. BRl possess' aing%%\é - Binding armand an arm which binds
t e distusdeduboveapemin ftitgdies smyaisorbe genedatetibyan Vitrooavtinated

i I kal i i h
B cells ire Sha bt SS655L0 Pbr- RS R oenit o i anti bodi es
CRPnG K BQ%?@ocﬁé!;' dre HERELN BN, sbpﬁemwrs mt%b@ﬂued

fragnents F(ab" )2 bispecific antibodi es)
Tune 35/19%6781 W@B’r‘/ﬂﬂ%’ﬂ ubliskaddentary 3.a4957- Er bB2/ ant i - FcyRI H
anti body and U S. Patent No. 5,837,234 discloses a
ecific anti-ErbB2/anti-FcyRl antibody. A
Amb?)‘?s’g Y¥% anti- ErbB2/Fca anti body is shown in WO

98/:0idd4bkchiliniss HARé Bévin dﬁ@eloﬁe«ﬁ%il i3 Pfoditich 65 ar@ibd@y fragments.
bi specific anti-ErbB2/anti - anti body, Methods for

nakadq@onﬁllypfbeserﬁwmﬁ Berg ﬁ@%@r\@a RiodRmYticAigesgon pf intact
antibo %q%ée' 2 gall\dorﬁ%%lé%f % alf gkioékgz%&f‘mﬁi ?zﬂ?% duf Methods,

odl ased oh t expr essron
24: IOUIIIIU ORA ki Brethean\ey ab,f&mcé i @ mﬂaQSS)paHowevwmlm

e et Ik S B edh f pas
antibgiy SRS R coh BE loAPIOATHE ST BRIgc orirETWNEALEPIAVE

a| ns, omas (quadronmas)
AltenmtmellgrpEalﬁ Sibfragnemtb cari bet dn‘astly) tect@erddl ffmm Encolband dhenycally

couply epiptm i B e Cands ot BT elofn b G167 (19929
Accofcﬁﬁr{ %@bhex"‘ﬁr;ﬁ &ch%@ﬁ‘)??a%m&ﬁ@ BarPWe isSlhfel Wirkdily from

onmat ogr a y st eps, t her cunber sone, and t he
reconjbimaitibost yclla tulturar ©thep techni@iasifouihe prosiuetien efsantibedy fragments

will b%ll@&gglro tﬂe%km)d prac?%gt%c% Ir?gtgef er:}nt;rorcﬁtnggt(siktﬁe anetltboay of choice
is a single chain Fv fragment (scFv). See WO 93/16185; U.S. Patent No. 5,571,894; and
US Patent No. 5,587,458, The antibody fragment may also be a Dlinear antibody(l, e.g.,
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approach, antibody variable domains with the desired
wohadiongpespeci ficities (antjjody-antigen conbimings2003/021590

ST P TN e .

bemb 5t bbb ifieavy chain  constant domain,
o ﬁ%%s{;ng g# ﬁeast part of the hinge, CH2, and CH3

regions. It is 9 January 2007 WO 2004/008099 -50-

 Bispep(fie/ dsh0dizs 021590 preferred to have the first

h :!zg‘léé@ﬁ a Q}bgﬁn sLant tléﬂ% f %?61%?%% %)Igglﬁgﬁlieﬁ riltg:ta? Heast two

dlffeﬂeﬁﬁﬁﬁtoﬁébe Ebferﬁﬂlﬁryf‘dl@b&ﬂé anfWiteseRGOstha & Mlﬁd.lfferent eup1topes of

I mmunogl obul i n heavy chain fusions and, if desire

the Erbii2 prateith ogihsh suahrantibedies mhx pfpmblap &n ErhR2bindingi srtp awth

iR L PO BB 05058, ol L A s e

combiiicRiavitl hrexinbivthichybindy tﬁdjtﬁg%driﬁg mdla;un%ru@leu%@wmdh%% T-
of the _three polé eptide fragnents in_enbodi nents

cell rggepior maderis (et & %ﬁQBBpé)rtFﬁF@@pm $Pp &1 (AR ) chigh as ForRT
(CDétzifi %i%gkﬁ (OMVZ%FEgﬁhépﬁl%gQa’éﬂS f&%ifét e ar l%lase%lle%ﬁamsms

I nser
to thes&ﬂpﬁémxpsss‘smg cel\l\o or aBllsp&ciﬁmmbocﬂmwm}ay ate belns¢d® lodalize

o B 3 B 0, S SRR B S

bm&ﬁ@aﬂﬁi S Hin Whﬁ:ﬁ Uu{& thAE OB elﬁf (e 0 Sﬁﬁ?ﬁl{ ﬂ_’;ﬁ -Rterferon-c,

signi ficance. referred enbodi
aa&@@émmm uﬁhdaam, mﬁotmetemtaduwtms isatope baptpo)s é?dspeofﬁca

o oo bR RARR! B U P oS ey s ool 2

b1speb1@i@\&ﬁtﬂ§d%ﬁéd} [ ght chain pair (providing a second
bi ndi n%p speci fici té) in the other arm It was found

WO 961678 Wpscribsy arivispeeibic anti-BehRi/anti-BeyRITantibadyt and tiS Patent No.
5 837%%%&6&8@& BISH&Qﬁc gﬁfﬁ%b %ﬁq‘:ﬁgy?g ﬁlﬁo AL 1‘%;‘?%{:3
ErbBMea enitdyfis amvvrmmwwmwﬂsenu $.0hitené Nal 5, sgnssm‘ceﬁcme

f of the eC|f|c nol ecul e prOV|des for a faC|Ie
blSPe%gﬁ Qﬁ? anfippdy -approach is disclosed in

ant IQL&@C%I es See%%%agggﬁn% dle% ag{ll?ggﬁfﬁﬁ%é%g ?:k%?ﬁcﬁlafl :

productiorcolZ fpitdEnggly blspéciﬁci ﬂﬁhl(oﬁ% (ff) basé’cDoﬂ\ﬂle&bdxpiﬁsioﬂ ofitwb her

' apprpach desc U. S., Patent. No. 5,731, 16 t he
“Pﬁgleﬁ‘ﬁgt @{1 Paifs; Whereithp e fﬁaﬂﬂéiﬁav iffermt be

speclﬁéiﬁésf@/ﬁll@fémt & aVBNLZ 905 '937-@?%@@3@?9 BeBiuse B?fh%rr%ﬁ

whi ch are recovered firom reconbdi nant cel | ure

assorlpl@f ef imonunaglabuiiadeavycandgight ewins theselstbridomas (qwﬂrm)

of an od ta na dn this
produGE s pRRARA e b8 Re PR GEREY bR Mled e oAb i b the
corredt 'b@s[pbéiﬁe @fr&&@reo fPuhﬁ@atfdn&ﬁ&h@J&-te@%Mle@ﬁe TRhiek i BudPdone by
aced with larger side chains (e.g., tyrosine or
afﬁmbfru}amréﬁﬁgﬁaphy sepm ésrathenewmbersome, and e podductigintds aed lowr

s At o5y SR SS R 5 BB B 57

10:3668365¢(1991).arge am no acid side chains with snaller
ones (e.9., alanine or threonine). This provides a
%fﬁlﬂﬁﬁofacﬂaffﬁl‘ﬁ@? apEQash, ankibody ‘éﬂl‘ﬂbbfdomaﬁm‘* With the desiredr
Ddi

T S

constarib dbmamcsaquemgeé. eTheafasioh profasbly fOwith an immunoglobulin heavy chain

-43

constant domain, comprising at least part of the hinge, CH2, and CH3 regions. Itis

30 10: 3655-3659 (1991). According to a different 9 January 2007
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* combigg g ST ek GBF M

exanpl e, one of the antibodies in the heteroconj UgabeJanuaryZOOT

can be coupled to avidin, the other to biotin. Suc

wanbispostoes have, for exafTD'fﬁ‘y been proposed tﬁt:i/@ﬁﬂ@i/onssm
i mune systemcells to unwanted cells (U S. Patent

prefernsid to UgveThe 6680 heavyrchainoronstretaegion(CHL) ¢4 2 dlq sitsrpeceassry

S T S T e

immurfolsRbRtih hedy chafBfubieas andSill dedipd & tiey ieisudogibulig lightohhim, are
|ge wel | known 9 January 2007 WO 2004/ 008099 -51-

inserte RGP SRR £FPLESION Vastarpcng are cosfensiicteddptoa Fé%fébleuhﬁrst

T Ao N e
three pblﬁ)ﬁﬁﬁdef fricrdits Poshivelithemswheat iyl r&ﬁag@f&hé ﬂarmp/cﬂypephde

al so been descrlbed |n t he, I|terﬁsure For ex

chains pseshiadhe pensa'ﬁﬁl%m‘p ehgrPobian yiskdse &t gsharggves po Pngmble to

s S0 U S e B0 o

vector &theén Iﬂﬁm)@@ésyidnaﬁ lat lpast Itwapeljrpephdge:hmnaireeqﬁamahmresults in high
fragnments. These lgﬁrgnlﬁnts a e reduced in the
YleldSBJE wherthe ratios aie ofnq PRLEF % agent sodi um

A :ﬂ}bferreﬁ QmbdifRink bFﬁusVdp?fd&éﬂl tﬂé Bf@b&:llﬁc ﬁﬂfﬂo&fs@‘dﬁrﬁomposed

ecular disulfid ormation.
ofa h}fondgmmsglybuhn heavy cham mﬁemﬁrs@hmdmge@pem&mty in one arm, and a

ot B SR 48 A S 0 Sl
spemﬁEﬁ‘fr) m&l!ilé Sthebyad, Sfivas fdilﬁid\tﬁaﬁt this @hﬁﬁéﬁl@ efriotire ThdiBtafs the

Is'm xed with an equi nol ar_amount of the other
separamofmmeeswblmm@omom ﬁoww@ﬂév@m@glahwww

b3 6 st
bispecRGRGIcCHlE PBSVEES foPSfacie Wal bﬂﬁ@drahbﬂ. ‘d‘hisapproaeicm\chscjpsed in

Fab' - SHfra ments from E. st’ col.i ich can be
WO 9%/AH0 ok s SFiBHS pemgrainB bisperific malthories ses falcexample,
S a 75 217-225 (1992)
Sures}ld%%!:"r%gg%?ﬂ n%élmlo 04\{%({1? humani zed
Accordihg peaidther appmtaclbdmkynﬁ(dah[) 2. Pﬂtd:lﬂ(Nd & 73&6&, tﬁabiterface
frag rnef(;_jra1 sse ra el%ﬂzecreted rom E: [L} " £
betwees Apar¢ 8 HPJP FreRginested o maxjmize ?P?fseft ggeo
heterofhlﬁjﬁ #vﬂﬁ:h%éfé%&ﬁré@fr@xﬁ%&ﬁﬂﬂnaﬂw&l clh&P.eThd prefartiikedice

ornmed was able to bind to cells overexpressing
compﬂshsaatﬂcztsBﬁ p20 of ¢ domaid ofien naﬂlbddw eanstantgeman. Indhis

t t he | t t of . h
ety i S Al ecid i R A Yo P DY s Rdioay
molecH8 fatOtéplab L With Ga86r idy chiril ()8, BRGkiheE tefpidithall), SCaEpnsatory

anti body fragments directly fromreconbinant cell
“cavitiegi] eflifentical e smdlar siecctn tardlateeisiferhaméy) aescppiedon the interface

of the BUeBRT ey ROELRLEY RRIREIARE R AW AL MER itk miler
ones (448 Rnhink o4 thrd&bve)( I%%@rovﬂm metlenia i ppesasipgthd vield of
fromthe Fos and Jun(grotel ns were linked to the Fab'

the hetseadimeneyves ptheppnvimted endprodyats sishias howy f usi on.
Tﬁﬁp@cnﬁ% Qﬁiﬁy dlég %@9&&@65%- ﬁ‘%é? Rf %‘t’éf@&) ?f ale? %nﬁb . For
of M NONONMEr s an en re-oxi dized to form
exampld) @na bf ihecaiiibodiecindhs ]mersconﬂlgase cantbeaduplad tedddinpthe other

utilized for, the producti.o ant i bo onodi mer s.
to biotn, Such; aafibegdies have s%gpla@em proBasadyo %ﬁ? igne systém colls

to unw?%eggfﬁﬁgj S3Paibit &*llo 48B30 shd i Hatniéy BAATY %ilfé&lon (WO

provi ded an al tér nat rve mechani sm for
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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maki ng bi specific anti body fragnents. The frag'rrentSQJ n
conprise a heavy-chain variable domain (VH) connect eda uary 2007

wbQo@/cbgeght - chai n variabl e dgmain (VL) by a |ipgus2003/021590
which is too short to aIIowgalrlng bet ween the two

in thegastrandhareshsclased imHeS. PateniiNo 46612 0n glopg withe npmbes 9f crgss-
of one fragnent are forced to pair with the

o g (!
Im%g%%ﬁmeqﬁrlgﬁt ary VL and VH 35 domai ns of anot her
f rRghiigiies foh gerebutink Oispbslfc hiibodlidsi fren altibedy fghgfiieh8have also
Anot her strategy 9 _January 2007 , WO 2004/ 008099 -52- |
been gespribecindhe hiptatorg. FoF oxamuile dispre e aptibadics fan g gyepared using

' chem_{glzas LS Pkl € 4S S’cz@tgpe,s %%_%k gfud@@ @eestgﬂ%tf é’ﬁl\f)}?&urg%érein

aPso been repdrted:
intactlantitiodis are pERedghially tRA%I toAsehétatedi(els )i pments. e Thézan

two val encies are conteppl ated, For, exanpl e, .. .
fragmepts ¢ed 1, 4hs HGEANES O E%BEI%P‘E’BE@F’%‘&S g@%ﬁ@@?maarsen&? to
. . .]ﬂ 7 ! ‘Ip m o ce

Sf:ablﬂrm T cg% [ Oﬁ%ang%r%%eﬁg%%eém ggeguenggurmd??l cat|0 ?.021(?12 ﬁ%}f

fragmiehts genttatelrabBlen nOﬂVgqul Hstkl)lmnﬁrob@pmmm)ﬁdtﬁvm?s. One of
the i T BerivaigFo e o REmYEHEH DyheERD Hue) By crBehof Vifla

. his- . Giith 8r MAG A BF theQth bami
mercﬁ%éggﬂﬁhﬁt% andi MPred GHith SEAUBAS] eQthdr FabaTNE-

= anti bodi es are_prepared_ by introducing
derivaijygiio frrnnthe birpetife entthodyh g bispegifie antihedies paduicedpange used
nt L had ugl ej Lol.: Or tide synthesis. Such
as ag%ﬁ%#"? ﬁ%%%e?egﬁgg'n%%ﬁﬁgg%m%fo (gr% xaérJTS'pI e, deletions from

aRbeit progedsthiad Reilitnbd trrdifeot resovesy bf Bdb’ 935 fragments from E.
residues within the amno acid sequences of t

h
coli, wabich ca baghesmieallyRoRPIoAR Fem HneaNIcaR bR diete | Shalaby ot al. J

nSertd. AN . Lo _
Eip. JBZ 2138, 0 1- 2R 0 SO hockE Wt uclBe B¢ Ry il Hiopiic
antibqaiySHsis’ 32 moldveled daich Eab’ diranmeat was sdphrately Sdvectedfrom Bicol and
. changes also may,alter 15 post-translatiqpal pracesses
subjogipd oot hemissbooHinB BUYIES 1o fore iha bispraihe pplbodiic 1he
_ e | . . 4
isooBERRHp QB S 1 SR RSt d el
recepioe gndnerowl hthen Trvells, Bs bBY as éngdeb i lyde adtivity af buman cytotoxic
referred locations for tagenesis is called "al ani ne
1@@2@3{?&?&@%}1&%@5@&@%@%@ cri bed by Cunni ngham and
VW&idigus Rehfiges forhdkihd 8dd eRsng bRR&ific dMiHday Eagments directly
residue or group of tar %et residues are identified
from resombinaghesllpatiuredsive alse beancdesersbeda Fgr example, hispecifigs |
o O | n l,ac . tir\
e B8 B TEY (018 SR Kl BT 1 o

148(5pabaal 8358 (1992). oriaflbwixe dipyeer poptiies Slohothe Fbs tadibTvargroieins were
acids with FErbB2 antigen. Those am no acid | ocat] ons

linked &rthg Frab aporHgDs eirfweidstigenianttpdips by genedusiply The antibody
> el . . . ;

o5 405 R s STty b 04 ki
form me_kaﬂﬁbdd;@%mwjﬂm ,Thigunkthoti ben slisd be ﬁtblgzeidriblr thel pgdduglica:nof
antibqi GO i Eadg 55 8po 88y esseibrhy Helimger ot al, Froc.
Natl., HE@afd SLLTURN66 945954@)“'1‘?@33%35 pifaah Bt mechanism for

performance™of a nutation at a given site, ala
makinpdsspecify antibodynfiagmentst Bigpcfemients mprisd abeag-cltaint variable

o6 55 58RO G300 s o

short BF4tlo¥ ﬁ%ﬁn DetVebiihe 35d doRSR 80 96 daRiUhhin® Mchi¥iidif8he VH

am no- or carboxyl-term nal fusions
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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ranging in length fromone residue to polypeptides 9 January 2007
containing a hundred or nore residues, as well as
wonbsassgyience insertions ofsysingle or nultipl gopgsHesnzison
acid residues. Exanples of termnal insertions

for mqkérpgh;ép@pﬁwqbog EBgments by dwpyuseiof single-diaindfvnisAe) dimers has

o TR, 58 e . B CSSEHEBID . o

t hAnﬁbktheQwﬂ:Hmdﬁé than @0d valgﬂl@soﬁéé&ggﬂﬁﬁted Fr e;fan'clple,t he |

/ US2003/ 021590 ErbB2 anti body nol ecul es inc
tﬂsp?q%g %1081618 san ke pespated Enttichals/. dimmednelant i 1446BRL991).

antibodies to a reporter nolecule, an enzyne (e.g. for

ich 1ncreases the serum
0tkeA%mDa&£S fu&% nhéc‘gﬁg%l/m Anot her type of variant is

anAammm¢ s&qﬂemmmdlﬁcﬁtio@(s) wamamﬁ-ﬂﬂmg %ﬁnw@ﬁés%é S
5_at | east .one am no aC|dreS| ue int

conteifhiFied. BB xR dnial dOaras Koo piminghifiniy entlor
oA AE RSN S SR Sl S

subs tional
ETbB?@gtlbwheS dse praprred lydntasduoing sppopilaamcleotidisiaab&dnio the

Tabl e 1 under
ant- RS BRI S B P b rbiete: Shel modflcations ilade,
for exauyds, ideletiofNfrome sutl/ér ihsbrifors RO I8 dJof s@sﬂﬁﬁ%%é:@f residues within

activity, then nore substantial changes,

the apggsRid Regeence R Rthe m—ﬁr@%mubpdyu Any ‘toinbinatied efdeletmn

imsertth, o W06 Bt At I e ST pied e B o
constﬁabprssdsséﬂr ﬂhg idesitedicharaptestics PTRE %&%md‘*’ﬁ?ahg%gﬁm gy alt alter

t| ons Substitutions val

post-%né a%@y IPjRCesYgs AT thﬁ@ﬁtl-[E})‘sz pgtpbogipqs, suqhgs c]mgungl the numbg' or

., asn gin C,ys(C) ser; ala ser dn
pomh?ﬁﬁf%ﬁ&yg unggﬁs Gu (E) asp; gin asp Ay (G A a ala

Hi us(eﬁ)l reethod @)1 mjentifisationrod cartain rdsiduies b rekous oﬂﬁ:e anfi 8682

e Bt i s

mutage i deRgbed t CfitingBdh EWLEL spik Rl 204 Fsifl &5 (.
Here, pyesidue or group of target resmlues are identified (e.g., charged residues such as

- arg, asp, his, lys, and ghi) and replaced by a neutral or negatively charged amino acid

(most preferably alanine or polyalanine) to affect the interaction of the amino acids with
ErbBZ antigen. Those amino acid locations demonstrating functional sensitivity to the
substitutions then' are refined by introducing further or other variants at, or for, the sites of
substitution. Thus, while the site for introducing an amino acid sequence variation is
predetermined, the nature of the mutation per se need not be predetermined. For example,
to analyze the performance of a mutation at a given site, ala scanning or random
mutagenesis is conducted at the target codon or region and the expressed anti-ErbB2
antibody variants are screened for the desired activity.

Amino acid sequence insettions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues,
as well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include an anti-ErbB2 antibody with an N-terminal methionyl residne
or the antibody fused to a cytotoxic polypeptide. Other insertional variants of the anti-
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Trp tyr; phe Tyr (Y) trp; phe; thr; ser phe Val '|9January2007
| eu; met; phe; ala; norleucine | eu Substanti al
woRel4fobses i ons in the biologixal properties ofpdfgs2003/021590
anti body are 15 acconplished by sel ecting
ErbB2 sutibédytmbleoniss nhbitie thef fision $o @lnlN-l or Arterminus of thei EthEI'bBZ

antibofies Gssboe HRERAR AT G TReA et 67 BHepri

ARSI 1 o?thé& 49 helical conformation, (b)
mqreageg%hﬁwéarge orﬁﬁy dropho b| mti of the noplecule at the

t Angjber type ef vamam(le P twénchastid substitatien spigantc Bhess. variants have
Nat ur al | i Vi i
at teasfiechpinn Seigrrieuf e AL bl bl rthaadh b0
differe¥iQedidB4/ PRSHRA of éé&atemiiiehb%z ﬁﬁ%ﬁmﬂ;ﬁﬂﬁlﬁ( thtayisbs RO ecthe

norl eucine, net, ala, val, leu, ile; %)ﬁ neut r al
hypemayldblc p¢314>liScbuH§& alisraiionsarg alsq gntemplated: Congervajive; (4)

subsntp S]'}sfgé% @bov%(h%] ’ﬂdb&eri gxmegtfe’oiﬁagﬁﬁg }9? é) %rfeﬁ%%@ﬁ‘fn@%oﬁn@.atlfsuch

substitBfiOBresult intd dhange/in blcﬂbgcall\@ﬁvm@ m]sﬁﬂrmaltel substantial changes,
substitutions wll entail exchangl gﬁA)Taerrber Iﬂg&)ne

denomisatedyeexemplary suhstitutigns 4 diehierl oF &%
b 19 pebtficRseREhed,
referer%%%{; %?&ﬁrrlaotrb%?)dn& g%lsg% Hegn %]{&E%Z g%tl 8ody al eso may
be substituted, generally with serine, to inprove the
oxi dative stability of tFablebl ecul e and prevent
aberrant—e+oessH-rking “n‘v'“r:cry, eyster .. %tpcul ts)

may LEVEIRA [o the anfSBINAR, | nprovel i ’é"ﬁnt
(p)xu Resiflng | i ere t b sgggtlmd\/nPQ an é? t;ons y

fr acitefd) such| wsl; bens i fragment). A part Vélul arly
pr ¢fapRy t ypklhsfglapdsati t uti onal vari anf lysnvol ves

subg(gnt@@ NG PBR; Bis; ashlyddre hyper vari ablm regi on

r e§TAIRBY of 4 DAL G ant| body (€.7., a Ngpani zed or
hur Q)u +bo €IJ, Cemeratty—theTesult ey variant(
sel for '.£ or—dev-el-oprent—w-H—havre—+rproves

bi IGJHI(Q)JI pr Us relative to the ﬂﬁ-&&ﬂ—aﬂt—l—b@@y

f r QroIWgEX h th=aspagbl generated. A convehP#ht way for
genadlg{Ghg suflsubstitutional variantsjilvol ves

af f{IFRs{8) ot [had; eBR 1ysbired phage di splajargBriefly,
SeV§[AY) NYPET Vil 041l Bt GOk PR, SoHlesvide. 0] dowd” 7 ST 163

o

N—r

j-

e T ol b T RN Vol Pt HEGHe Y C AT T
T oUTrToat © AT I J1 U . II'I'C ClTIlI JUU VC(I l CI.I_ILD
thIJ-JYfﬁtﬂgthaip 2e BTG f hior

f r ¢Vt (MBent lEEl Bhﬁié]énart |(1I peae fuwlqla‘ne t o the
genéPhel(F) pr odiitam; vdl; #g 3l swkaged wi t hinj&ach parti clle.
The mbage- di gpllayed variants are then $aleened for

them)ol ogi Cghractivity (e.g., bindinggaffinity) gs
her (’l". auinggr fm—order 1o |0ent|ry Fggar gare

a2kl o

hy pery abterfegon—sttes—for—25nodificatom

al eM&anam%enes: S—Ga—be—per red—+o

i derirY) hypeg ¥R PRI S¥ ogi on resi dues| PAOt ributin
si divdliCeant | y] ile; lamtrireiephes elagperigucisiet er hdew vel v. or

Substantial modifications in the biclogical properties of the antibody are
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 shest ot helical conformation, (b) the charge or hydrophobicity of the
molecule at the target site, or (c) the bulk of the side chain. Naturally occutring residues

are divided into groups based on commeon side-chain properties:
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addi tionally, it maybe beneficial to analyze a crysgajanyary 2007
structure of the antigen-antibody conplex to identify
wOQui4A0g0opoi Nt S bet ween t he. gnti body and humanpd&rH&d03/021590
Such contact _residues and neighboring residues are
(1) dwdrophebis: nesleusingaret alei v ledlst ding to the 30

(2) teRhn Opw%pg%%gﬁgﬁ;erei n. Once such variants are

gener at variants is subjected to
(3) secEéniasm ghg descri bed herein and antibodies with

syperior properties in one or nore relevant assays
@ nésslﬁ'@sge@@x%ﬁ%dy?’ﬂg;further devel oprent . Anot her type
5) Ohresidilel B BlifheN@ difat r oyl is: gid 9i nal.
©) al ycos?_yl at i onepattern&%{lﬂttﬁg glg’ré}i%b%{ y. By altering is
(6) meeomatidetrpsiynghene or nore carbohydrate noieties found
in.the 9 Januar 007 WD 2004/ 008099 - 55 -
PR IEE 0 PR IR B P P eFRSiER BT one bthese
classe§ ForGosiHeAtlagn Sites that are not present in the
anti body, dycosylation of antibodies is typically

e ANy stRineireade not ityolved e thairithihingledpropef @nforinatibhef the
' f the carhghydrate noiety to the side
anti-EYBPENERAL o2 ol CERNAD, e ally Wit o pupras the

oxidathepiilgrofAsNab RENIB andpAREhti8e@M crosslinking. Conversel , Cysteine
sparagi ne- X-t hreoni ne, where X is any a%n ho acrd:

bond@%@b‘?e idst tthe agtieodytie imprayg ifis stability Gruimiely Wire the
; PL t carbohydrate noiety to
antlbotﬁg?’a?péi?}gd %Eégg%ﬂélhgﬁﬁ%@eq e presence of
eftrhsicubily freferred typeefbitshtnaRasionsiant ihbolReDbyRaRg SR or
creates $0t ent | al gé ycosylation site. O-linked
PN TesKdups O Hparet aptbody{mente ymasized of huhan

more pSaEshae _
antibog " SGRhAAIBY HAALAREAS AR ) s%%c%ﬁ'fﬁlflﬁxg@% IE1GPeR i

.to a hydroxyam no acid, nost” conmon
have mpf]oggd; i mell,ogualtpropgﬁes Iiélaﬁygl toothiy peaehi c’ggib@ﬂy fron]::l which they are
- hydroxyl ysj ne al so. be ysed. Addition of, ]

goneraff) A KON nieRf, G oL eireons SuhBuiytions) verArnuelvesatiinic

maturaA6h ARk iphReMiifay. aBESMY, @%&Q%g?ggvﬂxga@%%e%@:}gfgg Feﬁ%,e%y %Res)

that it contains one or nore
are mutaiedlergeneratordpnssiblesantino substittitioke et agtly sices YTt dn€iBody variants
[ [ teration So Jbe de 15 by the .
thus g are BsBraBtd HhobalfRY RhE] moom BlGreniivs ahags mepicTosas
fusiond torthe pémedIlNesdt 66 M19 éfabﬁge@ QENET\G:Rh Bhriiche lq{ei'@.h 3
tihody (for Olinked glycosylation sites). Nucfeic

di8pla3§3 VArLARSP e thensseasraedifos heitbinlogivel abtivisy (epcbindimgiafiinity) as

. ' . ' are prepared by a.variety
rcin 8, ko 50 R SRR 10k AR e e
modifitationsaleninescahhing naragenesis Sl il peporhe D id W Bdrvariable

. source In‘?}itgle casgwgf naturally occurring 20" am no
region Lesjdyes ¢ 2 pigni gy t,ntigen pmdg}g. on by’ﬂtemauvely, or
d dl . ﬁél i . | i - i t d .
P ey TR Do 2Agt & Bl fonl DB B enamminedy
complegfto identifir ¢ontact poisfsdeteeeniit amibodp andihuias: B®B2ASuch contact

. ersian.of. the anti-Erb anti body, |t may Dbe
residucy B Bhtbring Teiiee 7o HEGRTER Bughlesivaion asesrimedntion
techniqubd dlab@SB@Rbreid Oride i | i i
ec_ qenhaerllce '.an%airgigg-%lg%gﬁgieﬁ#a%tgﬁ% %%faggé%eﬁ%%o@@ﬁws ¥5
subjectedoscyeening 2o dessuibpd beveimtand eptitdibestwicy supbriod [rbportiésGRGhe

antibody. This b hi eved by introducing
or mordHeldvifi ot R sOIkRd PR GherGPHNGN an Fe. 1 agi on
ahotheetypa BF b RMYacidVArRENR ks the &éxgag gily%bs?}g%iobéaﬁem of the

., _Lcysteine residue(s) may be intro
antibody. By altering is meant deleting one or more carbohydrate moieties found in the
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region, thereby allow ng interchain disulfide bond gy
formation in this region. The honodineric antibody anuary 2007

wohom/ogewer at ed may have inpgoved internal i zatp@mus2003/021590
capabi | i t%_ and/ or 30 increased conpl enent - nedi af e

antibedy, pnd/ey oRq T TP BhE9SYRtBsiehthatEr nal Igr«'sen’fmtﬂe
antibéid%mo” city (ADCC). See Caron et al., J. Exp Med.,

:1191- 1195 (1992) and Shopes, B., J. Immunol.,
148ya3y18tion aPartibe o2} is tivpicnllly etirr N-Hmitedwo d1-Eekedi MNhlinked
enhanced anti-tunor. .agtivity, nmay, al.50 be epared .

tefers 8 A ABUIEREIGF i Br i POy, Pk eine Taan REEERpFagine
residu% I trifdptiab sequbRds REpdRERRAKCRYIne %ﬂ@i@%ﬁ@@(—@&%ﬁfbﬁﬁ% ﬁzvhere

) ternatively,” an antibody can be 35 éengineered [
X is ahy smdnedcid-exaepigprohise, arathesgcoghiéipe bsquenses femdnapmatic

I t. | j 91 2007 . WD ,2004/ 008099 - 56-
attachisReRy R DB GpritisSis Ity ADIE Soideing Fiof ohain.oXiosefhs pvregse of
cither®f titdse tn’;fépﬁﬂe SeqiigRies kY 418015p§iAB credies h Potedtlal 4} 8Fhtion Ste.

i ncrease the serumhalf [1Té of the antibody, one may

O-linkedcglyqosylatien weiera fo, thgattaghmeap pbonaninibe sigatsiV-eopdedlactesamine,

galacid€ of R0 ARG a N i BPLARARNY S BATB hleofibe, atpouen
5-hydrsegrdiae er B-hythhayhehmsedlssgeaseg@cept or bi ndi ng

epi tope" refers to an epitope of .the Fc region of an

1 gddrionad ghiopdatipn sifegtg the paidpdy iy evenigpily aroeyplished by
lterifginb SRR RIS pite ShAFRREE b0 G 0 HOUDIR b doscribed
tripeptidé sdojoelices (fnr NHirtlded glieesylaiibriicge Theederbtion magubs Heanade
by e T4 0 DS B PG FBBHIeESS of RFPoBmeTE s o he

sequeRked fABE &R inANAGBE TS OITked hbRditesJO | dentify an
1 eanti bodflﬁ%\lhi ch bl o)gq;s [i gandglgg(??\;ﬁgti olneszf an ErbB

r dwelsicoacid maleculas endordingaining acid sequsoesyvatiantsiof the dBHHBbHB2

o Y0BTSR e
but ardbiCinidtero HsbiBti 6 B8R Dhat@hl do0dtRI(BSthe chRldThafbal K d2Burring

het er o-ol i goner) may be deternined. For exanple, cells

aminorpgid seanenpe ysn@tﬁr@@?mgqﬁombwﬁaﬂ@%?ﬁd&madi@qoﬁoe sits-
e R FEE U el A DSL TS SR AP prerca

variank abghadviridaBversgand theldnei-BdbBR iahitbaly, t he anti - ErbB2
anti body. to bl ock I jgand hjndi na to, the, ErbB receptor

i # maycberdasisable i wediy the guiRediernf theriserionayith eapestto

ot TnBUAIPLS o W Bl BRIBT AR BT Sn B 0
(ADCR} mbdiomednplemend dependentysytotdfitity (CIDCofthe antibodg. Thisanay be
|ate format essenfjally as descELbed [ nthV\é)

. 24-wel | -
achicveq by qssuBing i B BB HERG AP saPsHEcns 3h 26
. . d . e 1 . r. 3 .
ool A0S O MRS, BEHRA G e Bimal bR REd in the Fo
regiong theeshy allowingrinteichainodisilfide bond foxmatiomtin thietegicox Thet o 16

homof 45 Sl OB SR BT RGP Ay s
increabddt mert i dReEENOH IR ihd ahtibodgich BRI MG cRbR&SY
and_activation of an ErbB recéptor will have an

lig
(ADCCEs8eeropron ghalh it ExgMeRGl H: hifilnkl 96 (19923 and Shopes B, &hi s
SaYyo. g or less re. preferably.l or
e P 2415 TR TN MRt e aitBiodieB iy Sufhoda amtindtr
activity may also be prepared using heterobifimctional cross-linkers as described in Wolff
et al., Cancer Research, 33:2560-2565 (1993). Alternatively, an antibody can be

engineered which has dual Fc regions and may thereby have enhanced complement lysis
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fragment such as a Fab fragnent, the 1C50 for 9 January 2007

inhibiting HRG binding to MCF7 cells in this assay
waoadd/obsmwe exanpl e, be about_44Q0nM or | ess, nOrECT/US2003/021590
preferably 50nMor less. 30 Alternativel
and ARG capobidifies; | Sechdevenion ¢hyal. oﬂnmfén@ﬁfr@mgrl{esmﬁ t2|152r889
to block ErbB |igand-stinulated tyrosine

(1989)phosphoryl ation of an ErbB receptor present in an ErbB

h!fg PiReat | ﬂlﬁcﬁéﬁim it7\ hbeofahﬁ m—gﬁg% drem=iacqpberatecedalwge
enao ously expressin t he I recept ars. or
recepipy bmgmé@pﬁ@pq iptocthp ﬁ@%@%ﬂ(r(@‘i?ﬁﬁﬂl}y wrantthody spgemenl) andessrbed

inU. Saggfggf%?% A %ge%ﬁngf S E e ﬂEreE BR thind aﬁf'va%@ P&;@gt‘af‘ binding

ron activity using

epitopdarafeds Yo 20 Epitoporf Z{20%/ 16 @18&%9 an Y nﬁﬁﬁbﬁ&@() SgGP,]IQGQ IgG3,
c%)%osphotyro& ne_ npnoclonal (which is %%él ? i {

or IgGedy gsaf@%m)rwblenfoaméqa@@s g vivaorym hayidife R} thgdgl molecule.

receptor activation assay described in U S. Patent No.

Screelén%% A Bodiss Mk ‘Eke%@ir&?plloﬁeﬂfe.@r determ ning ErbB

eptor activation and bl ocking of that activity by
a‘iﬁ‘ednﬂqd@oﬁ;t gencratnm@am’obdxﬁ:s hevetheen descriigd shavee @nﬁ@nayaﬁirther

dy ich.i bLt HRGS timulkation of p 180
Selec* é"‘%ﬁ?ﬁ% ?Paﬁ?t » g flgsure ‘g‘ssentl ally as
d?a qaénlagﬁaﬂ antibbdR mh@l Blodkelligand &bivaRHPeiineErbBlecdWidr/the

Iat ed in 24-wel| plates and _ nonaoc onal

abilityefithoaniibody fablorkb BibHiigisd bdiss e oF S sRonng defbB receptor

e T o BT TRAR Y M

forms @A TRER hétgti—ﬁlﬂgdgﬁerﬁ)nﬂy b&/kietanﬂlwe d ned eFormexainaiel oeﬂsrmuxrﬂlgr
* continued for m nut es i a at e
expressigaPilisiantad to caprgss SERR WGW%*OWE‘?%}%&?B?’& 901%1%11&3’ be
5
incub i ulth O BibddadftnE expdt RAMIRIE BYE Rl Mo pbiityof the
antl-EtBBmibedy tceblbclohgamdémnﬂng)tm the Bl féceptondiindhe E@:@

Novex) and t trophoret| cally transferred to
heteropq;}%g)meﬁ%ay eo‘f" ”t? i de nenbrane.

Apbi @Jﬁ&%ﬁ)&] %ﬂﬁlﬁéﬁ BEHRE bihdig@ e MCHMERAP RinreeliMed Sy anti

devel opeéd, and the intensity of the 15 predom nant
ErbB2 sdibbiiee miagibe patfommediadgroonatayeh MGHibemiut dscah ipgin a 24-well-

ef | ect ance densi t.0 el ect.ed ,wi
plate fyFupRiepS iy SERRETEh WO, 010548 "Nl Hekp 2 FoBBh Gt dplibgies
may b8 Adddd/b @a¢HReR BAS R Bbatédfor 90 niiAutad) OLP5TIb3RPraiR GBIN 77004
in this assay. A dose-response curve for inhibition

(25 pm} mpRBes e mdd%dr, mth@fmq@lbaw mgy be cominpebEsHde | 6 Aewgn Dose

o555 NS el 3050, AR BT By o

intereft€Inddhe GRIbOIInGrE, the hitibode vs&ﬁdhoﬁ]oﬁbnlﬁganﬂ letivatioh o6 aky ErbB
whi ch bl ocks_ ligarid.activation of an Ercﬁﬁ q%geptor

recoptay WL ¥p@na i SO0 RIG! PG 4R Gl i PiHoe of

sbout B4} 6B prBIORRIRINE B B, WielethowtRba) i anguly

ﬁagn?ﬂit&sudﬂﬂs abEalyﬁ-h agmen, tfhmtﬂ?ﬂibﬂ)y nﬂn}agn@HRGsbm&ingstoMGEB cel}sin

ragmen the | C50 for, __inhibiting HRG stj ion o

this aﬁgamemt F Simple %&9@#&99%@%3% lﬁgliemR& a&b?aﬂnﬁiw lessr
Z%Ht%fiﬁﬂ?%l? or%dﬁ%ﬁ&nﬁay bhe Mg%f‘tﬁe%ﬁﬁaErHBQ %nﬁ’&cﬁfy% BlkX ErbB
S or al so

ess ssess the
ligandi-stimiated tyrosihd ﬁutsphm'ylatlm obat Elbﬂdyc&yhorlymemn af F5bB

e ety S by A Sy I
recept@ﬁﬁﬁhan&@&eﬁ/% éeprest flehPmER¥e Hcﬁ@ét@cﬂw%% Aibad} ArrdEh B2

monocl onal
assayed for ErbB ligand-dependent tyrosine phosphorylation activity using an anti-
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anti'body (10g/nm.) for 4 days and stained with cryst %'January2007
y

violet. Incubation with an anti 30 ErbB2 anti body na
woheuasegs owt h i nhi bitory ef§ect on this cell pinBs2003/021590

simlar to that_ displayed by nonocl onal antibody 2C4.
phosphatyzoS A ERRRClanfh GUbiRG 1t optenalljerRIREEIHY il ¢ fletegialé label). The
cnas B ST SAHSRHIL S 1 SORLAONT s REBRSIALY ol

0 in rolifera

- for detdrmbidg WEBbB Abcepdrlagtivation agd eddckingod thuttactitianby an antibody.

monocl onal _anti body 4D5 (and o

tionally 1o, t
ot enf ermbediment 68¢ BIX FCrash 19568 t#'wgf;}%vlﬂ%‘% w%%h?fﬁ"?fﬁg@ o

stimu 3 BF S AR SER Bafn BRI 5T S TLaly e MRlbed n

Examglesolatilomen For extume)ithe QI elis triay betplaséd inReweld platesynd
monoglopgis RO o IERA mu(peaRinfFach el 34 oybetdd o it

at 100 ﬁ&;}aﬁﬂﬂ&%&%&?&%ﬁgﬁmﬁwﬁé HRIRH 16 H&h v fohAfinal

escribed 1n 1 substantially nmore effectively
concentrafipnnfithZ hivh ahd thetindubdijon DBy benontpued &rdaninutes. Media may

tiall ffectively t .
be aseliRERARY o gRR gaRE PR By BREHPRDLRR R e T 198 s
SDS fB{plPRETR $5% VIS, MEMBCDHEENarddors mROTHEPW S5 61%).C Rach sample
inhibit the growh of cancer cells which overexpress

(25 plrnpgbe elestropkoresedinndi rdAte sradientgebiMayexhmdghernr v

ctecrlflorfidty Rep R ohr A DbPuefoll hefnthy o 5 5%

Antiphosphetyadsine (ay1 phmly innfuddidsts atayde dentlofeid ynd e intensity of the
concentration of_about 0.5 tqQ 30 j ut?q/glgr Eo i dentif,

predogypt EaetORd ot Mind SSR0R ray be cayiificddycrefleriance densiigmetry.

The atﬁ’ﬁéo%%eﬂé@ted %ﬁ}?ﬁé%ly%ﬁe’%iﬁ&nﬁz EbFBRG ﬁﬁﬁﬁﬁ@dﬂgﬂ&)ﬁfgg .

I s”assay, S aré grown in a 1:
tyrosiné plkghenythtiDivid Al D+357/s of@nerokintthid apdayh A ddiearéspbade curve

. povi ne serym. ut an, n nd penicillin streptonmygci
for inkihipoRef BR G S@aﬁ{agw%e Ple%ataf% e Oﬂ&"@g@@eﬁsld&t%ﬂﬁﬁ by
i )
e B o gy of ity bo
calculafetie in enecerdbgdmenththermutibady wiiick blacks ligandpatieiontod an ErbB

ol e SR AN S AR
phosphBRidtioh 16 BEYhdRa @bl Adat SUNEGr &€ ehdrs pliferabQUNROorliBRYo

or "about 50- 100% may be sel ected as growth inhibitory
Wherg theiaptibedssis apgnideadydragrment sushiap 8 diab fragmicety thedg6@ orcel |

g ~ 1.0s in rit .20 .1 ndi Y,

e L e A

example] tdbst 100ndO6t Iess, mord prefdpaldy Sofiddbrassay is the Pl
upt ake assay using BT474 cells. According.to this

aSngynay aisomasgess g Foyiihnbiviterieifstsyiths Haibody epdMIpa-MB-
) | ol ik
175 L el e api, S OPRAENS Lyant B oo
AccoribgNERYis kiesay MDRA-MB-( 29 caB)mauipiteiweith eulanti-EfbB%onoclonal
ety L RE) i oA BB i At o
ErbBRRSH0EE RO & tigﬁiggogr@dﬂg@@on & 20l s%%%drﬁa thatl N€

1
BT4/4 tcelTs are Seede nsity of 3 x per
displagedsby inona€lonal agtibodyr2CHi. dhadudimgt eaiblodinemht.tezoganpas HRG will

ot G R b A
prolif&thtid\6r AP -RP5 1185 8ellHRB APr&é extent than monoclonal antibody 4D5

(and optionally to a greater extent than monoclonal antibody 7F3), both in the presence

and absence of exogenous HRG.
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anti body. The cells are incubated for a 3 day tine 9January2007

period. Follow ng each treatnent, 30 nonol ayers are

wwaahmob(mt h PBS and det acheg by trypS| ni zat i oFeT/EelohH021590
trifuged at 1200 rpmfor 5 mnutes at

th
0“9%2“‘15’@#!1@? the aptdFebieantibedy ofinteres ney lﬂoazkaher@ulm

depeﬁddii@' b,S%Gclﬁﬁglf}] gf Efb?%u il egﬁﬁ-ll%zipo %Mm@s"g’@%'\% g?}Ee&Ia 1 2

determnmi m@b@sﬂn@nundprqmqntatmh expeamiemb echias that deRiBBdin Example 1
of ce cl unps. Tubes then receive

subst i e Ve Thon Bion om0, 394 pisirgbly substantially

moreACSGAINT lah ! edVde dnal BB b FACSCONVERTTM Cel | Quest
softvvare 9 January 2007 %%2004/ 008099 -59-

g@@ﬁg@r@wﬂm&b@t@a{mﬁa@mmﬁfb@hm oﬁflﬁﬁﬁ ls.a'eér% lmd: Ies,
t t

mﬂb?ﬁ@%% 0 R et smles bR HES Ov s FrBB2 o one
embodithént a8 erovith duib sy aRkbREAreRoick Iy a%ﬁ&%fmﬁl&t%?% &f&ﬁr BR-

anti bodi es whi ch i nduce apoptosis, an annexi

3 cellg gnegf! culrsby MZOdQDV@ndsardvmblydm aboufTH(1ER4 ’éﬂamaitib&dy
d

cone Yo 800 8D BBATE 1A S B PSR s

described i b‘pﬂ Fatit Wol 51677, 1 B anBRicrdtab® nﬁc&&dﬂﬁ% # assay, SK-

BR.3 gﬁtal ning 10 g/m_  of the nonocl onal anti body.
= B YRiSRTAm H ééméfﬁkfe PRELrnd IDMEM meditym suppitragntedswith

10% ﬁfa?bﬁ‘ﬁﬁ@ S, %HIC iy %ug:g&ﬁr eg%gtoayg )f‘ﬁﬁ 'S&égt &lls are

I's are thé
platedﬁt rzamg coll$ ﬁmsfamn ceBlcilmro distt (zmyzinmh@&.haso 8it§ 80 ﬁg@ﬂ of

y. Tubes then receive

the 2B o Blph i a5 Qi Adier i g vty o compared
0 un |
fo untieaeglcells %%gn%%%%ﬁ ﬁlgEl:égﬁrrM %:el @@@g t Ln? T BSeon

cy toneter an
anﬂbomeé ribielbimhibitigrowsh efithe SKeBR-S auliils b abowet 206100% or about 50-

0 S I Lfi.cant | s of annexin binding
1004%}1%; |5f/eié3%Fed%§§qv?@ ?@Pﬁl&qéé?? as apopt osi s-i nduci ng
amb stlecti fofantibddig Whﬁdh%dﬁdé b @9@5‘9 by

;I;,IA st ai ﬁllng assay  usi ng cBﬂr%ﬁtﬂgg%@&IEé w ‘?)yas
indicaleg ) &gh 81, trypeg b&@rorﬂe\f\dé upf@kermah ibs asssssay relBIVERS controls

d wi.th ody,.of | f erest
The pitfthfed s96hSits BRET pfRE ity e T4 o Lretigs sa Bl Sesas,
BT474 mus igevhizht cah b oBtaJI@Q/ﬂ‘ﬁm HORGHScas fﬁj@% %t}{nl%rcéhebﬁoﬁt
ow

Rockfie MBD LS el o sibaser sMosiedEvglg Mg (VM) Harw's
F-12 (ﬁpm)%{:ﬁl \éﬁfeutvbilthsﬂf }P‘Y&@e&%néé% 8) FBg'Qggﬁ%B%oaﬁﬁg %@fﬂ

duice a change e percen age

glutamﬁ dRhig; the ﬂssh)dm@erﬁﬁn@fmah@ﬁbsémd)f RobRAORAL ¥
to 100% apoptotic

t d cell
eﬂ‘ectog rgF]?sé.)e %ﬁ%ﬂl& ua&g% S ed at agqee@slgx) 5108 ngn dj,sb@mil%x 20
mm dislek Bed hidwePSMeh J&rﬁ@%o The e i id B?gge%gox}éﬁ o) repiaced

to an epltope on ErbB2 y an an
with fregh apdivm alene eranedivem contsisity Icks/md ofithe ayprépﬁﬁte agonbbidhal

o A8 50 0K, S B s,
monol{yt AR} wadkedowith PRSRA flohdmd b ﬁ&ah%gh%%rd;%hs a?éthgn

ad |t|onaIIy epi tope nm
centri FPSWFOT S ik sat‘t(ﬁf dleepellet @suspEmdﬁmMnlaaﬁcolBCa

i e TR A AN T

into 35 mm stramer—capped 12x 75 t_ubes (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 software
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conjugated to a cytotoxic agent such as a
chenot herapeutic agent, toxin (e.g. a small 30 9 January 2007

woRbROWes t 0Xi N or an enzynmdd.cal ly active toxpery0§2003/02159
bacterial, fungal, plant or, ani nal

(Bectpn 9@9@%5 Fhagr pnihadios Wich wép%ﬁtatlsﬂﬁl?ysrﬂs%é?fggé%e{f@% cell
death a§ QL{PRRInEY Pg Pi uﬁta.}(iﬂiqg BE QQLUEREE)e f11 &Hﬂ%&ﬁkﬁﬁﬁ&ﬁ%ﬂ&s

agents us eneration o
i imuriec tngelgafor antibdies weleeln nuﬂaeeapdp&ﬁlsammmexm binding assay

using FPTAARLS & o, 2T BEMA s507150 A Getn i dshesss.
discudsbd 188 99&%%%2@ g%&gé%ﬁh T8S I&dﬁ@h ischapREovED ancPreptaced with

mayt ansi ne 208, 020), a trichot hene,

' fresh puediun0gon® Gﬁnadlenntogtalmngl ie prgvfndtt:é" dhdrepedaional antiody.

Follo B S T el Sy o A A BRO0 e
by tryggﬂiﬁauaﬂ t eelq»éo,%l thoh QeAMBIN B SToBRpBRIcATH (8 1efing Bt

nol ecul e). Maytansi ne may, for exanple, be converted

aliquated vty tubss addisgisesd abaye foe th@e@ﬂ&@dthtaesawaﬂlusﬂﬂham teceive

oG5B B ST SR0Y, S e R8s
FACSTAR®N ﬂbﬁrcvy&mﬁ?éléﬂ diﬂ%ﬁwugﬁﬁllﬁzueﬁ%&ﬁﬁfe (Becton

|rmunoconj ugate of interest conprises _an anti-ErbB2

Dmhmno bégse aaBbpdigntaigh (nslugpatatstically @g%lépmtﬂ%\@}ﬁ fjagnexin
ti bi ot
gﬁ%ﬁ%a%fe ot el A g i bR s, o
s m:badlhﬁmmi the anmxdebihdiap iacsayg, a Bmustamrr@ assayalsogUEB4 Mdfcells
o B o e APl i

antibddyt JHREreS! s UosoritoRRE s pRESERE HHo m%é‘ﬁé%%%?%%%ﬁ‘@&%@ﬁ‘

pg/mi(HAOBEHST B8d2™afw @ hr at BRC, Hameamialyiedson &) FREGSBBITE™ flow

eytomit i yifer G Tt don arin AT RTE {2 Ao (oo favrg Houso)

Ant1b§@i%é WRidhANdute adRengelinl BEHr Sentdd8 o€ BhoptbticChr1IS Bibeis USRI or
i nclude diphtheria A chain, nonbinding active

greatefr (@Jghfénfegabby 3 doldior Brsaten) th@;(mtreate;d@plis((lm tp 160%i apoptotie eehs)

nas. aer.ugi.n A abrin A chain,.
mayb 8% fri%SRmé?Pa"Pﬁ, °a§ﬁ§%‘%{e %fxgnﬂn a%? urites fordii
PTRlseichA fordinBBbdibdwhich bRids an Rpidpe cdErbBI®OLEEPRan antibody
proteins 20 (PAPI, PAPA, and PAP-S), nonordica

of interpdy aweutige PWﬁ$ blmbpg agsay sneh asah%ttqeﬁpnbﬁ% Buophadies, A
Labor?l{éﬁi{ KaAnRht Eol m,g R bord b8k (?_l&{ B i—lgﬂ&kz'aha? David Lane (1988),

ctotin, pheronycin, enonycin and
can bé pa:rfomimdc en elﬂtermeely;‘ mfaddmﬂpﬂllﬁ epiidpedappinBeinheler fohmel by

ober 2 1993. Th vention further
meth‘@éﬁﬂ'%\’fﬁ%ﬁ’@é‘%ﬁ%ﬁﬁu%&éoiﬁg tb d between an
anti body and a conmpound with nucleolytic activity
Immuk&oﬁjuga?es“ bonucl ease or a DNA 25 endonucl ease such as

deoxyri bonucl ease; DNase). A variety of radioactive
[ %t: up@amu dscapatanmm emhomoctdngugates dompiising eh antibody

B ntib
conjufted BECPIR: Sep R Teen semhemogr oG Ao TR (o & sl
molecBledd®in 134 eﬁfﬁnitﬁﬁll?@é%we\f@xzh PbadsHfal, FHingdl plant or animal origin,

including fragments and/or variants thereof), or a radioactive isotope (i.e., a

-radioconjugate).

' 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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Conj ugates of an antibody and cytotoxic agent nmay bg January 2007

made using a variety of 30 bifunctional protein
wGOobRlobggy agents such as  _gg. ~ PCT/US2003/021590
N- succi ni m dyl -3-(2-pyridyldithiol) ropi onate
such a§ SPDRheamicde,iarhaytanbjde- (1.3, \Patesk bﬁmﬁﬁ@&&fﬁya jrichothene, and
ycl ohexane-| - carpoxyl ate, imnothiolane (IT),
CC10 | ¥ i°8ﬂt§F1p_&aé?‘{€e§?'¥\/es of imdoesters (such as
Oy BeprbreAdd BinBbaiaicat oftthé InveAd, Ue afifiody 3s ¢dificdatedSto one or
di succi ni m dyl suberate), aldehydes (such as _
more hyteusing weleyeley (e.g.bibonbk iaubosbHppiessipa melFeries Rprantibody
moleciy3) * HATERERY iy B SRAANR Do WBhverblato M SO MERARR may be

i va

~ reducddit6 M43~5113 288 ketchawitlympdigied whitirlyi(Gharh e al., Cancer Research,

di i socyanates (such as 9 January 2007 WO 2004/ 008099
52:127-431 (1983)) s Zoazrie 2 psdtrnsoitaibody ippaeropgatee) | and

oS aoti ve \ . .
3o fE} o lyeRE of AR HBUR AR b2 aptibody
conju%:}i:téﬂ 16 onBBH ﬁm?*@%dﬂmhmﬁch&nﬂeapw éPheaslicesmidii &nilynof
antibiatieiges Sapable 96 BFoAtomE NGBS AN DHEAR b picomolar
concchatidht s GhaNHLE Qﬁalé}%dlegﬂf OFREARRSHiSh AGY e WEPInEhRA)but are

I's an exenplary chéelating agent 5 for conjugation of.

not lirnitedi toymyid] e21t idlle N-aeetyiveyl B RS J15&HinnEnceA a1, 10 er Resgarch,
| j b | bl e, |ink i isbat i

5333 BAEL BB PR e e R AR AL sce o

U.S. Pl% €5 m,szﬁf B?!Tl_h,@bh;' £264, 5862 and PFPI,00REQTESNSintdrybrated

I nker, dinméthyl Iinker or disulfide-containing |inker
herein(tGhaferenceal ., Cancer Research, 52:127-131 (1992))

b , t at | I f LS| j -] Sl
Aol b RB i i Byt YRR P Shne ERIASHAS
diphtHEHQ & clfirf] nonbinding ety fahbenteeidiplgha toxinpenitéxie A chain
synthesis. In yet another enbodi nent, an antg{ngo . may
(from Fecudomongnaausingsa), oAby abr(%ﬁ&gamswéifﬁ GPHP £ or

Lol . Lo 0 . . )
e A
APDRAPED tind PAPHS N admdydicechavaitia adhibidrpeurdincanfigapaoniriom
® _If?h_e_ circul ation usi rﬁg a cl.earin aglgnt. and t hen
officiuabi N oA MomIgollh, FoSHOIOR B, LpenOy g PR gnd fhe
nicot]#eggrfegms%?,%ﬁgxd%%lé Viﬁﬁ% D358 Bg&fsﬂ&d OBtoBer 2821993.

lonucl’eot | ody pendent Enzynme Medi ated
PfThd prigerftinvenpipn GADEPT)ntaplates h iutiuaeconjugaledopnedhaiween

an a0 PSTPORER 3R OGEG R o ke TRah LA B

ORY& d:eh 8s PSS ¥BohiRidhse; NasBPt i dyl chenot herapeuti c
elldongllgent, see WO 8#%1145) to an gctive anti -cancer drug.

A varBeeof radivaétive isotepqsiate avainide fa by Broduetion, of radipgaaiiigaigd anti-

4,975,278 The, enz n f ' ' e
NN R TOM TN Y T
Biz1ﬁ??ﬁaﬂd%@cﬁﬁ@ﬁ6ugeddfﬁych a way so as to covert it

into its nmore active, cytotoxic form Enzynes that
aiGonjngates lof pm antfhodsend exfotoricageat Mayampdarsings vty of

. t re, not im J } -usef ul
visunglinaf {58 5B b fling sl 8y N B8, B 2 BPA AR !
prop icﬁﬂa;&fﬁ(f{l’ll)lgﬁutcainiﬁhﬁlylnﬂ 4N 33 ﬂcihkﬁ;d_émbth?l@ ny(do]mxend.- i -rmg:rbtoxyl_ate,
imincglelann 3% TS OP U S UHART PR Fishon et adipimidate

- i v L. . 14 i ,
L
bis-adifiecampomids (sush bs bik (shzidobenzoyl) hexanediamine), bis-diazonium

derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as
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car boxypepti dases and cat hepsi ns (such as cathepsin
and L), that are useful for 30 converting §ﬁmuary2007

woeeljoogesont ai ni ng prodrugs.into free drugs; pcr/usz003/021590
D- al anyl car boxypept i dases, useful for convertin
tolyepe 3drdityacyamate).con biastive Ao commouadpEuch aehs-lifluoro-2,4-

.enzy S
T Yy T e —
Vitettacawle,r Scidnge, MH}QSXI%‘?@de‘Mdﬂugﬁbeléﬂ D-idotld 6cyhtgbenzyl-3-

3- 1 actamase useful for conver ti ng drugs derivati zed
me‘fh&%ﬂ%qthstﬁ%nq tHamimpentacstic pdd (Miugd L gAY ekamplany ichelating agent

oS3 R RRRED G gy L TR A gy e

a OclGaraabiedader lfacaliﬁahng mleasooiile bytotpxis dgg il e cel! Fzssekaatple, an

a“ld’fﬁﬂﬁﬁgﬁ’]&‘%ﬂ pid digersgptivg s 11?33@@% Cﬂ?%ﬁdlﬁvlééeﬁpﬁfg@ing Linker
(Charfet &, %béﬁej&é&eamﬁnﬁz mdl S(alw%l)zenﬁg}@ér@@d c activity, :

al so known in the art can be used to
c dhiternativehe aguson n@gemcompmmg]axemm-ﬁrmewdye anchoyttotogic

4B P8 TR B g e

dgs 6 Hpthdi efi®bfimdne fan‘éﬁhlbdtﬁ/fﬂda dﬁ?lg%%ﬁrﬁ “4¢&eptor” (such

tunor cel | popu] ation. .The enzynes this invention
streptawigin dorusilizption myupenptargstingavhersin ferapEibodyracptoticasgugate

I h of
s s EETT AUSAE LRI, A A oDy Bl o
circuldtisCusisgd ciatingaget et thad bdrdinystratios bDn “r-ate (48, avidin)
conprjsing at |east 10 the antigen binding region of
whichyis cawvgbtsg HEVIPREIC aggRi{eido t tRdifRedeatideht | east a
functi onaIIy active portion of an enzyne of the

Antib b8 el A REMANRSS MoiiPse iy %S(égmpﬁgl nant DNA

t échni ques we known i n the art Neuber ger
etlhg IantleGaﬂféhe Pesent e 1149 8l4) be u@kdin ADERT bpdy

., oodi f catLo O:her modi fications of,.t,he anti bodies
confugiie the FUHHRC G PR EUVRPE SR hich g oits  Brdreoeg. 2

pept1d§@¥h&ﬁoﬂ161ﬁi§&ﬂlcta§eﬁn§éewo% 1YGU14SY 16 Ml achRIRADERCHAGROUSee,
ner s, et hyl ene col, pol ypropyl ene
for exgmplo O ﬁsmgi@amcﬁmiﬁe@m Ho 4; b%zz&rer 5 of

Bl SNBSS T o

enzyn@s capable o@&ct&lg\kﬁf 4 prloyirugfin duff]:f @W@jﬁo SDfoRbi@Bit i1Std 618 ndtfre Active,
fluorescent label, a noiety with a known
CytOtoé‘F“e@Wophoretlc rmblllty or a noiety that is able to

C EEARANIARE Whdl indl LS b B0ulon RDBa Yot Dot

al'so may be entra I'n m crocapsules prepdre
limited xa@ miltahne phosphatasrslseﬁﬂ l&ﬁ'moﬁmhng ghmphﬂ&obxytainiﬂgeprf)&@gﬁinw

o B ot e L Bl P 1 R e PR s
cytomﬂb ﬁéaﬁ?ﬁﬁQs%Lﬂséﬁu er%H@éiﬁﬁ%’ﬁéﬁl‘?omd ff‘ﬂﬁos 0@9&1&& 5@5 &g anti-cancer

delivery systens (for e
drug, ffboospael; pmteases Bmmslssrrmvsproteam thmnd)]wmhmbahsin

nano su macr genul si.on Such tec ues
carbo AR GEREY WEEdptneRbing Pl P oD png B T Betare Seate
T
for conyryivegpriodozas eas co@md%@mm mmshtxmgs;t datbchydiabeoclyavange
enzyrrPe@ Shal & by g'%%lg&gmdgse WA nttaminidase useful for converting

glycosylated prodrugs into free drugs; S-lactamase useful for converting drugs derivatized

D_

with B-lactams into free drugs; and penicillin amidases, such as penicillin V amidase or
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30 the art, such as described in Epstein et al., Prgc
Nat|. Acad. Sci. USA, 82:3688 (1985): Hwang et al . 9anuary 2007
wdb®a0odyas i Acad. Sci. USA,_57:4030 (1980); U. 5orr Bl fihiz1500
Nos. 4,485,045 and 4, 544,545; and WD 97/ 38731
penicfilib|G shiskdsusethlfor o@yventdgairugs deuivatiess ahihielr azminanitegens with
circ n ti are disclo S.,Pate
phendsety Bl heny R eSOt BBl GBS Aliematively,
antib&ifidd Witk QA3 RAL%BEVIRA alsb Kbwh iy tHeSef ddl“abiyRRROTES beABed®

generated by the reverse ghase evaporation " et hod
convex} thie prodrings of thoiyestian Bip weasiive drigs (see, e.g., Massey, Nature,

328 TRV Y SRR R R oo oG ey Glf e

for detiverysiate hbdyaneah aftinnbesal! popllatiehl ned pore sn ze to
yield li posomss wWith the desired di aneter

f rEgrraAgesef thisdnventian LR coyplepiiy bayadkierthe mﬁvEmB% n

R S OS5

crosshnidhg teagerte disaisseCdtmvg e Alteantivein, ﬁwxon phﬁﬂns hﬁnpnmng atdeast
agen,isotlonllyco ai edW|t oso

the antigen pipiig Tegion of gn A gihady ot Mo qwi@ t0 g1 Fingiigaplly

acﬁve%_}%rﬁﬁgﬁ of MB! of'fﬁb%&wgﬁi&n%aeeé caf‘sﬁraeﬂeaﬁaﬂg ré%h{b%at BRA

e 1nvention also provides 1solated nuclerc acid
technizjmepwiell gmowe imtheiabidgécs 8.2., Neubéngdi et@l. nNamrd, 3¢2:604-608 (1984).
anti - ErbB2 anti bodi es, vectors and host cells
ri,sin nucl ei ¢ acid, and reconbi nant
Othe“@%ﬁﬁfi)dﬁfggﬁgﬁ %he production of the antibody. For
r eBRsthodRtatiing df el tb&diePdie atitbRPIId Hebsin NB6H &lafitple, the
acid encoding it is isolated and A inserted into a

antibedyny biblisksdde vag of drarialy phRINPEISNAHGUS BRIFIICTS € at. | o n

POIYeﬁIB’nOCFgI ) ﬁ@f‘%’g{‘ﬁm@ gjrgﬁﬁ)%&@g% R%A(c)lle&%g equenced

polyet}gﬂlei:@ gbylﬂib‘l aind paipabpencggisie Thé en@bodybua}t,@sm@ alternatively be
(g gonucl eot| de rObEd@ﬁ(e;hat are, capabl e bi ndi n
linke @efzqefqr@&rrpy # yanRty, QE digiSEa PoiPtichSURR wesqenblﬁb

: moie@%’tﬂ‘aqlqﬁfwﬁ Ql%ct?cgﬁbfé@igﬁobﬂwrk?i‘ a ﬁﬂ@i%@%%t i@ Eﬁle@«y @fe.lst@eb"i ecific

he vector conpdnents genefally iIn ut are no
linked ihofetwdd. t o, one or nore of the follow ng a si gnal

S enge, origjn of replication, ,one or
> hs RS FlsHRB hE et i cropapiulRaenared, iy ayatiple, by

oRi0a B ot 1 itk IS REHLHeR - fo?'eﬁzﬁﬁﬂ)l sequence
coacecon'ponent heoa]ﬁ{l Erbl%gﬁb%l?l bodi es may eproduced

hydrowgmoﬂvimunlosq orgslatipinicrotiapsules and pioly- (m@thﬂmedmcﬂa@b on

tid I I de '
micx RFA RS SR RSBl OB s BRRE Bt St s
albunﬂﬁmms@emeﬁjﬁm@mﬁllsﬁaya@ﬁo mheleabnd hobhyisales), B Of
the 25 rmture rotein or g}ﬁ pe tide. The het'erol ogous

BCTQFNgHEPDSs 695149@ PeatE disc ipgton’s Phaumaoeytical Sciences,
16thg(ﬁt§?qujsfoe% T@gg@essed (i.e., cleaved by a signal

pept ost cell. For prokaryotic host

cdhksnti{ErbBY @nﬁmgseﬁsamed Bergindnpy ﬂS‘(ﬁBéSfohhﬂlatb’dtdsV e
anti - ErbB2_, anti body si.gnal sequence, the s al
immugalipRsries Liposrass qomaéan%shee?nbbwaarwepemé .bgﬁl@ﬁthods known in

the arf SUPRGE: gﬁlosg%ﬁpstefn% ABXBIR! B 080§ g%(ﬂ %5%6% (1938);

ase eni crilinase,
Hwarlpestil, ,sﬂ’mb] Noé otced, oimmn TI:4084d989); [FSrPataﬂsNos 4,485,045 and

544 SR RSP B e 35 R e S g
circulh 86 Ghe hEAAS 0sel RS UUA At No. 5,013,556.




10

15

20

25

30

Saccharonyces and Kl uyveronyces a-factor |eaders), @r
aci d phosphat ase | eader, the C  al bi cans gl ucoanyl gJanuaryZOO'?

wbeadeusoeer the signal descr bed i n WO 90/ 13646:1/t:62003/021590

mammal i an 9 January 2007 2004/ 008099 - 64-
PEartigskaly3sse2l Bpmones paxehq)g@gmt@kby fire mereekseaphass epapgration
ral cad

metn GBI R 555 GRraEiion omphis e pRSh i ditho B8 Golesterfiand BEG-

derivati2ed Ph¥sphetidySeibdhoRigiae (BEG- PYEQqumsbtﬁed axe@k@wdddrthrough filters
readi ng franme tqg DNA encodi n% the anti-ErbB2
£

of deint opeiee © esldpasprcori Ve aevts damgendinb” Bogments of e
antib By e A AN boltBi QAR EPRL BoDsipdl o8 dBbcripBE

Martif et ﬂQUEBﬁJelCé’&ire,d P5is286:234 (ﬂQSZ}aneaaish;ﬁdel intefohamgen@action. A

vectors this guence isS. one enabl es the vect or
chemetherapeticagent ip HH Y &pptpined, Wl‘ilﬁbﬁ‘ﬁ Heosqapg: orRs<eAbigon ot al., J.

VA, i of replication or
Natio utoar@?r’gﬁis{]y—#%ﬁz‘gat(%gg@?sequences Such 10, sequences

are well known for a variety of bacteria, yeast, and
Vecmris,rlﬂimts(lelrs'landdtacgmbmﬂnt Mﬁhbﬂs:at i on from the plasm d

p itabl e for e bac ri.a

52 Sy 2t PEpvEies GolFHrs nuglP APt IHOpSRtR:

mcluddﬁg hi¥HSniYdd Ahi-DbBR MG QectHH@ 2@ HBst céﬂ@&tﬂf{;bridiﬁg the ¥Meic

or BPV) are useful for cl oni ng vectors in manmmal 1 an

acid, aysl nesom@n@ﬁmhlu;ques fow tian prgilection of thentibedy.on conponent

ok U TR B GUBRE AL 181 R e

insert&bint@h f@ht:htﬁe eedtbiyfop finthet eloping %@hﬁl@ﬁcauan gethe DNAponfnt
Expressi on and cl oni ng_vectors contain a sel ection

exprewte DNAsacodipg e raon@@tvélc@lﬁlbpéy rﬁetﬁmy isqlgistl aagt sequenced
using SERHLR] (RRSESCE 0Ty BEBEBBomABtiA BobEP Pl capablo of
bmdn@mye( X gngchlilyltol geﬁemtmt Ddlmg{iﬂﬁﬂtﬁﬁtfy mghhg;t chaunt; ef ihaa;mlbady}a Many
.C ment auxot r ophi c |C|e ,
vectO@@ﬁ%Wl@tggp Tl Veitof congiqneiis 6?1165% R Baot E}H%%ko one
i A
ormofféh i [idking: SSRRE RACO T B ?ﬁ%%%ﬁ%%%? P cker
genesganignhiancexetepsnt, grpomnhtenfand alasscriptivh ternifimbtion seglenes.
that are successfully transfornmed with a heterol ogous
i ? ,;éacr oduce a protein conferring drug resistance and
ignat §Rquenes Mg e sel ection reginen. Exanpl es of such

2The afifiFabIB2 seitdids iy tiecprbdited fetgmbiratly abtonly dlrectly, but
mycophenol i ¢ acid and hygromyci n. Another exanpl e of

also ag isiorpaypspiides with a hatgr s peWDeRtideawhish lﬁzﬁtefegab&' émgnél
sequep G TorypEPRR Favldify B cleatels A8 aPthe Sotcithinus of the

matur@ prateinsit %bly@SptiBF Flihe&lbbemldgdme sighalagquence selected preferably is
net al | ot rably primate

I
one thbiSAPeamRIFeR ARY Erogeﬁ%n @ ea&kﬁtﬁ%de ﬁgaa@a insREdaseysrihe hptt@eﬂ

For ofiRERORE BRSOl BT s O i e

antibaedyl signal seguende, e signel dequensé orsubstitsted by a pmlta'yotm sigel um

h
sequeRiR el s o SR PR O DO i sl flpEBAsa ity Bepicillinase,
Ipp, Oi‘VhéaQ-sEa}SRecn xhﬁﬂ 16208k O P ydast sfea%umﬁ%%ﬁv@ﬁ@a%queme '

ovary [1ne deficient in R acti vt
may be substituted by, e. g the yeast invertase leader, factor leader (mcludmg

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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PCTI 1 JS2003/ 021590 Alternatively, host cells

waéB@lobsogé ar |y wi | d-type host,s that contain enseges@psorisoo
DHFR) transforned or co-transformed.with DNA sequences

cell eppresaiom qammalioBrsigal segnences a3/ welhiag viralgpacbprRageratier n,
d.anot her. sel ectabl e marker .such as am nogl ycosi de
exmgpezﬁﬁél%’a%f %@3@ ﬁ&fﬁ%"ﬂ’iﬁ%e sel ected by cell
OrINMTINA For@uh racardt Algitn'id ligated &ffegdihp GanRgs MNA @hicoding
the sel ectabl e marker such as an am nogl ycosidic
the angihErtiZmtibod®e. g. .  kananycin, neonycin, or G418. See
U S. Patent No. 4,965,199. A suitable selection gene

. far . s the trpl gene present in the yeast
Ongﬂf)loggﬁ%a%%)%%leﬁchconb et al., Nature, 282:39
( 1B p3preshiva dndplorgegeeciuro vortsin amuckd &id sagnemenheeenables
for amil_tant strai n of eagélacﬁin&th ability to )
the vegiQsio replicaly b spmermorespledigd bostisile, Iy clanigg gegiprs this
sequetﬁgtg ﬂéto%g lth]aIQ BfshlesthE FidibsSto rgﬁi’cgﬂ% &&e%zﬂelielnﬂ RE %%ﬁélﬁ&n@éomal

esion 1 n the yeast host "ce “genone then
DNA pamalincledesaorigifs efatplicatiemor audonoemtusiyoepliciting sequagees. Such

soquelp R el Kopt 207 e S EiAeoas F AES T S50
repﬁctﬁﬁoﬁ foR4Re pRRi IR el for KNV Grad-a8gateS badledd, KRy

he Leu2 gene. 15 In addition, vectors derived from
plasmtidh erigings priablerforiyeast, phd variaus ykal orégins (540 pelyomayadenovirus,

tr or mat j of Kl uyveronyces S ti Ve
VsV of BBY) REeTREER R fiorie Yo e PR GRme AR bels, CenBlaflg) it Blthm of
replicaf6:0 Bdthptaieht @ abf ndpdyd e A slidnaGReFdssion Vedtor (the 8340 igin
Van den Berg, Bio/Technol ogy, 8;135 (1990). Stable
may typically bopsed ol basanssit %@mfgle FHLY BOBIMT)-on of mature

reconbi nant human serum al bumi n by industrial strains

V. es have 20 al so been disclosed. Fleer et
Selecg%’.‘&'%ic\g?{?gc hol ogy, 9:968-975 (1991). Pronter

c @xpeassinh ai ploagivettonnday tomiing selecticr genesalsd teymed a

contain a_pronpter that is recognize t he hos
sclcciGp G anreeh, ARBRLSSEPR PP FPIACE IS et L P Bplance f
anﬁbi%ﬁtk &Qﬁ'ﬂir%lﬁhﬁ !e.%.,ﬁ%ﬁs;?ciumf’h &, mSiHbthkRleC of RfradiSRne, (b)

prokaryoti C hosts: include the phoA pronoter,
compladnd auxantmpbic 26 ficinacitn ot (03 supply aotical nelyicnis mot avallkkie ifiom

hosphat ase, a trypteoph t.r [ .QND stem and
compRRiIRRGE sromite St SRRABEE phbP koo Bk FBaHE o1 ¢
- OtthfyexkipWoihiagicRtibibchee QRTEQ aSIrag 6 Stdst glokeh of a host cell.
Pronoters for use in bacterial systens also w ||

Those eplisdhat aze Sepesefullpaapsfpmngdsvith 3 hetermlegous seprpragiap a protein
gt _ . it ;
contepylk Glg eAuiie RREURT A ns AcRBh e bE E by RO gt

domifddt seledtRn)BE i degaRodvm, m¥Oophendlc ddid ind eypramycin,
| ocat ed approximately 25 to 30 bases upstream {srom t he
siAnothgs sxample of satabie elcstablemarkess;for mammelan fells are those that

et UIBEAE P01 Ly bmfRcHS B0 e AT BB Pt

acid, wivdras DYIFRthemaliye kingsepatialethioftin-k dnd -, pefiotaly mrbsdte
eukaryoti c gepes .is_an AATAAA sequence that maybe the

metal{othiAngin gsespAdrRALAS ermttree, G BB AFORRITESC AR

PG bealis/ &ﬁél 8% formed with the DHFR selection gene are first identified
by culturing all of the transformants in a culture medium that contains methotrexate (Mix),

a competitive antagonist of DHFR. An appropriate host cell when wild-type DHEFR is
employed is the Chinese hamster ovary (CHO) cell line deficient in DHFR activity.

9 January 2007 WO 2004/008099 - 65 - 9 January 2007




10

15

20

25

30

addition of the poly Atail to the 3" end of the
codi ng sequence. Al of these sequences are SUItab|9yJanuary2007

whBeRMbeds | Nt 0 eukaryotic expression vectors. fx@Rlo6Ho21590
of suitable pronoting sequences for use with yeast

hadtematinelypittst cdils (pzptlaﬂaﬂ]e wildfigpe mspﬂib@tpi@@@m@ﬂoa@@us
DHFR RS RERe Sty e e PRV S e Shcedife SICERHE

antlboﬁﬁ HPRfﬁfé’t@ﬁle mﬂﬁé‘tﬁftﬁb@ éMle@eﬁlﬁe marker such as aminoglycoside
osphof ruct oki nase, gl ucose- 6- phosphat e- i sorer ase,

3’-ph®pb¢mpf@@ﬂe>(681rlap@ brusclensed bypsallarawe: lainediven containing a
seleotigh 498 ANORR kB FRER SGen BRORRAGHIERREC hABIRIC 3%,

kananiyefi) §bdth §cif) G 18I $ebawsr1gatédawoad@65 i1omal advant age of
transcri ptl on controlled by growth condi ti ons, are the

pAcwdeldle selegfiasresne Sir use dn iasiR e ta?;hgealp gpidB the yeast

plasuul EREYT SRl ot B MR R A5 P PR AT B e
selectioh yeekal foe h yeand sipdin 9P hedstlacldag yhdrabi ity & groweindryprophae Sor

exami A HooNo- A0 TR PP P G R 024 L) Bh prisence of

the hpg)r‘%ﬁ%ﬁngir géﬁsg hbH LN EEnAESREA gx%%deﬁ‘ aﬁg’ffgc'iw@ %ﬁvuon\ﬁ@ﬁﬁ For

are advant ageolsly used h yeast
detecthrgdransﬁmaudrﬁb}ﬂgmmﬁnﬁﬁﬁ absmm)ﬂﬁ:tyypttafdnsc Sumlarb@ Lendym

dofiies apt ity URTORPGE SRR A7 RS PPEHEERE X Siim gflomids

bearingtheB&D Saeh as  pol yoma virus, fow pox virus,
adenovirus (such as Adenovirus 2), bovine

papi
v additions veeiorseisriveshiiomithe 5.6 pay eimibag plasorid ngf)lapan be used

or e A B S SRR Rt o
large-§alRb&Idtion ®f SecombRRn B CHYmAind¥: @feddfor Hnlactls Van den
i mmunogl obul in pronpter, from heat-shock pronoters,

Berg, Brodﬂec&eelognc&aﬂ laﬂQ}t &téﬂﬁméltb@?ayaqxpmsaowmﬁons ffer ssgsstion of
h}lﬁé“g t&%t
m'f’“'ur‘\g'?/?érc h%l%éfaé convenl entTy o p gl negﬁggé an @r\ﬁgweﬂnﬂ&eﬁ{é@e
also beesdisdledetl 0 Flder eigale Bio/Tdvaholaky @: 2680751 (#891)he SVA0 vir al
origin of replication. The immediate early pronoter
of the human cytonegal ovirus is conveni ently obtained

. Promojer compongitnqui " E restriction fragnent. A system for

CER5R SO S d Mbhih§ vERGERERARY BRGIa prdkider thA19s ﬁeag]ﬂﬁed by

' papl Il oma virus as a vector is disclosed in U
the hosmrgmnsmkandm o@bmbmmke.d to thedinti- b B2 @ntlbﬂdﬁnupbnsgﬂsd em

Prom% égi% og ﬁllsé \rh]rmgjp o%g %t %tggicg@f%%el@y p%)ﬁlo"?er, b TR tamase
and 1asas§>é Bo8io s9teml, EERli0d phékpBsthed, afryplabhen GrpyBiEsoteCshiet,

under the control of a t hym di ne ki nase pronoter from
and hmdpwé@mgtaﬁq)mh ag thegac promopgry Elomeyery efbgr kngyen hastesial

o A TR0 6 GO B S 5
DalgagholfS/D 9@&9@11@90116%1}&&1&1&6{1&6 HBZDISIN dnbedlyg tHe mtiLEbBZ antibody.

i nvention by gher eukaryotes is, 6 often_increased by
i quterrﬁgqawcéwa e §@cf@§ﬁafe’tes nVirtuatly all sakayotic Mﬁ@have

AT SR a1 o S0 O SR P BB TRES.

transcﬁﬁdeﬂiSZﬁﬁBﬂeﬂZ AnShentdaueance, fomnd TCBﬁ}caﬁrhabai upstreanal from the start
insulin), Typically, I\I?Sﬁ ) will use an e
of transexipHon Of many genesisa'C regmn ere N may be any nuc. eot1 e At

the 3’ end of most enkaryotic genes is an AATAAA sequence that may be the signal for




10

15

20

25

30

suitaty By

eukaryotic cell virus. Exanples include the SV40
“enhancer on the late side of the replication origi %JanuaryZOO?
wo B 70) , the cytomegal Quirus early proml‘@fmszoos/ous%
enhancer, the polyoma enhancer on the | ate side of
additiohef thegioly Attaid o the i3y emd ofthd coding onguenss. eidhefibesesscqinces are
al sp. Yani.v, Nature, .297: 18 (1982) on enhancing
cﬁ ?"lwnegf(ﬁ’rS#l?i%vecéoﬁ‘f(aryotlc promoters. The

'Ei%ﬂ@?ds oTeiitdhee SiBhdoGif: sé ook B 158 GHEN yoalt HdsR K deahe
5 or 3 to the anti- 2 ant i body-encodi ng

promg@@d@h&@howbpghyserpﬁeémwa r 9th¢mla@<dmt1ca¢nzam95,tscaclsas ¢notnse,
10
oo e SR A P s PR

phosﬁhhiﬂﬁ&bhnﬁsm glucode®-phdsphit ddimerad) os hbglyPerate Bintase,
nucl eated cells fraoamother nmultice ar organi srrB)

pyruvigje Kinase stiosephipsnhatedseinerasee B osab%ég@&ﬁ ysomsrase pnd glucokinase.

t

kR B oreld AR PhldQu R SlrTile hé pbE
advarfiigeafdransuription oodttdiled By gramthreanditiahe dre the bmmotemégipns for
oo R b A e B St s
assoc%%ldm%ﬁﬂll L fhefabBBHR ThetadthiohSin U Srééﬁlﬁlelgfd%@; C%EH B]ﬁ?@@

he nlR encodi ng anti - ErbB ant 1 bo sef ul
dehydrogamssy, apnd emayntes mpmmblc foraoatives emd galsctomnhbamm éSuitable

h | Lon. See W)
vectof R PR iR BE i VAP israt? O dssgrardn 1 75,657
Yeast%ﬁhﬁﬁ%ts%soadig advatsbousipuba wath Past preftlotezs. 20 Sui tabl e

host cells for cloning or expressing the DNA in the

v datioBbPRensbadiranserijtiondfiam yegiorsdn mpausaliandostiesisr

coniei8°¥ok Bk, OrPurb R DR ER BY R bt R PR AL &°
polyofdadiitub coaiposevifils, AdefdvingIhich\e Adtefavin®m), bdvitle papilloma virus,

exanpl e, Enterobacteriaceae such as Esc eri chi a,
avian Sarcemp virug ey kveABAlON EPS, AEptR VTS, hepriitisnBivams and m&&ma‘g}rably
iR
Smagﬂéﬂﬁrl@ (rb?{gto F f&E%m}rrgljro c g%\{r?%nw 5]1 gﬁ({ ﬂl&%’a\eﬁgas Wl T as
promddecor dni insmaiogobuli pﬂ:nthited fremaredt-shock primestedspprovisled such
(e. %F B.aﬁ? chenlf r m s 41P di scl osed in DD 266, 710
promojexsare srappaiblengith the pogigiell spdeBononas  such as P.
aghy %ﬂ‘fiﬁi la?crﬁoﬁbfe?doéff’cﬁé/ 8990 viial R:@ﬁ@éh!e%ﬁy BbtafRliias an
cloning host i's E. coli 294 (ATCC 31, 446), " al though
SVA4Qgediaeticat fragnmmnt ﬂ:tataismsolﬁamtﬂlleﬁ\ao vifral ongm oilei)heat@om Qe
. 1, 537), and \\B AT.CC .27, 325 r .
immed e iy srotries oF o5 R EvaPEerIpY s Gioatepdy fupingg os o

Hind M@ festrichioh mgmehtn R8kidnh ©F ek PreBhiRK BPANVOiRRamAdl M HARts sing
m crobes such as filanmentous fungi or yeast are

the boyinernapilloma Aruseg agectexisidésslisethinid S Baiﬁ@trNca k4 19ZH46BA

moa bR ALY P LS00 AV ERAR RS SRR ROOTYER B2 68 s o

al., Na@n®d397:598v601 €198 a:oéxpted@mtof KSR gligRt N DNR WeMBiise
a nunber of other ener a, speC|es and 9 January 2007

cells undenihg spuipded g th ASESPIDEEr eI heres simplexapias.
Alten‘%ﬁlmgnt!hg Nt ARGk ijo#gst&fnﬁﬁll}% ?ﬁ S b%‘-lfgg% gs:fthg pléolii%ter.
as,

bsacchar onyces er omyces
e.g., K lactis, K fragilis (ATCC 12,424), K

Enhadvel glamieﬁmmponent
| 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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(ATCC 16, 045), K. wickerami (ATCC 24,178), K walt bl
(ATCC 56, 500), K. drosophilarum (ATCC 36, 906), K

wo Bespdo®d er ans, and K. mar xj-anus; yarrow a (E%Tf@szoosmnsm
402, 226); Pi ch| a pastoris (EP 183,070); Candida

albumir, |oeietmbmtﬂm, arekisBuin) ERygical] knyveverm\@élpwpan@mﬁ from a

eukarg%g ce Vi@%ﬁ?%@% g‘ﬁ@ﬁ% ?{){S{:@ﬂge&g}{ Ce?‘%n %e? %tj ifie
rephcé;t)ﬁﬁ' dﬂglui (Eﬂ‘l ooTpioy RRE bﬁdmega}oﬁﬂs& Agp qfrembtey Enhdi\.@ért the

i dul ans and A niger. Suitable host cells

polyothe nenhamemeoacpﬁle da3¢ side of thy lsepbwwamglra Ard adenpBZUENhRRISEy

see o] Fpiychist a0z o Ao ablisile FE SRR KPR RIRIRTS

cukary Wi GH6teRA CRe@rhiler fiay bt eph&ﬂdmm ahé wdttds af Position 5’ or 3to
correspondl ng perm ssive insect host cells from_ho

~ the antjRrhB2 entihrsdyopncadiang seangngse PHibls peelerablyilpgaigd) at asig ésﬁom the

ypti (nosquito), Aedes al bopictus (nosquito),
promo?f%gsophi | a mel anogaster (fiuitfly), and Bombyx nori

have been identified. A variety of viral strains for
Tram&ﬂig&ftﬁﬁtéﬁkhﬁﬂom&mmbha cly available, 15 e.g., the L-1

vari ant of Auto cal L f.orni NPV and, the
SEXRIERSIQHN VWV&@@P&‘“@W hagheels (Ut | ﬁ’a?fﬂﬁé animal,
humar! o ﬂuﬁéat&@ Bellél frss oﬁﬁf ﬁiul’:m%ﬁﬁl@f SigBfising) Ml'@aliU &b sequences

I’'nvent i on, particularly for transfection of

necessBpofiw feserminatios plracsiongnd fortabilizing themRNAe Sugh
sancf 5l Pl 53R, BENBIRy B B beions

of eukhfVolt 88 VirlIAONAS 0F cDNPR! Thksd fe%mﬁ tetiinhaclestidesegnsts
propagation of vertebrate cells in culture (tissue

transcub¢ @srr@)lyaﬁ@gylaf@é Sresments iy theatrpndaedippriion pf hepn RN Ao f

ef ' - '
eSS RTIRA. 1o bl A Yyl
bovind itRith Bﬂf@ﬁoﬁélﬁo@ya&bﬁ}ﬂﬁibd region( 368W942PIR26 @hd the expression
subcloned for growh in suspension culture, G aham et
vectorglisclosgd thegeiiyi rol ., 36:59 (1977)): baby hanster 25
ki dney cells (BHK ATCC CCL 10); Chinese hanster ovary
I /?QIQF et al., Proc. Natl. Acad.
Select%%dnﬁ# 77 421 %’é‘geg ); mouse sertoli cells (TM,
M&titble hosBicells foRelpning or e2BeBAd:-ihe DNA doiby )Vsactmsﬁllem}m are the

prokagyplin st o ﬁ]ﬁgb%%'&é\v?% Feeseehpd fits) Sk RORaTolRe e s

purpo%@lh&%’@%acfeﬁ | such EEGP&m—ﬁEé@v@G!r— G@ﬁm—p@éﬁﬁb@ Brgshidfgyfor

buffalo rat 30 liver cells
exmmamtapbam@gewchmﬁscthMWg ol cfnterobytgg Ervpinae

Kicbe{elte, Filine, SAFO el 6 kol B RinttmnbRcHA ., Fiafa

marceﬁd‘@& hﬁﬂ Skﬁl\%ogh; as v?élh@ Bacﬂﬂl\éucm suwlhs andaﬁiﬁcﬂémﬁ)&ms (e g .
(19 hunman_ he

B. hchm%fermlﬂééP@sFIOS%mDE@lﬁﬁé’lﬁpébliﬁha¢1§$ SomL SN poendnonss
such a§%| &Eglg@gar (Fg‘%'%ggﬁlgr S E%fgllg%@dﬁgc% \ &ﬁlgéﬁost%%fc‘aﬁ 204

(ATCCH1 6}, iabthahighndthér srains s 5 Bmdhfﬁ Edcdli XaTTREATADAY,537),
WD 2004/ 008099 -69- PCT/ US%OOB/ 021590 as aﬁﬁﬁoprl at
and Ef ol Wﬁ@il&(fh'ﬁcﬁrzgr?@@)a?% suigable cHheEe cxXanaples BF Hipirativegpather

thanh?rﬁﬁhé.fy' ng the genes encoding the desired sequences.

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

January 2007
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Culturing the host cells The host cells used to
produce the anti-ErbB2 anti body of this invention nganuaryZOW

whSo0sBegeW tured in a varietyggof nedia. COITTTETCI}@/“JSQOo:;/OZISQO
avai | abl e nmedi a such as Hams FIG (Si ma) M ni mal

straingars eoniveinlMedhilalbhe @Od/ER 0 Hesinrauyh a UE gerbarogiygalyombe;

Kluy §mes® Ao Sohaste Fooiniy GRen GnGe 1 W?@gm
(ATc%ggl 0415%1( \ﬁ@k‘erﬁlfmlt(h@m méeﬁcwameg@mc%moe? rl .

. 58: 44 1%1979 arnes et al., Ana
drosopiilatsive ﬁAT@@z?:G,z%!ﬁ),( dheymotelerans, m@&mwgnﬂsﬁwmmwm@l’

402,280 B33 srﬁﬁ‘s) e 8%%3’@2 it PrigRaderd s&?@%ggs}](g

Neur rH %ﬁt@saf;lScﬁwhthﬁd&IﬁydR du@ efscﬂchtdamnbﬁgtes(x&lcicﬁntaﬂmandf
ese nedia may be. suppl enented as necesalary W, t

ﬁlamqﬁamuﬁm SBFASe -0 BYFETOSBPIavE ehigi Hig rlolynogleAtugd mﬁé&w&ﬂius
hosts _I,l{cﬁlggl}xegﬁ lﬁ‘ﬁs%d%loh%%f mal growth factor), salts (such

ori dé, “cal cium nmagnesi um and
p Bﬁﬁ:ﬂﬂah@)t celbsufof thesxpressitn aﬂgl&EEEﬁ}qd amuéEIbBﬂ |adahod3&nc h

as. adenosi ne and 15 t hym di ant | S, a
derivedifrommrdiqqiinlar grgagisms, Exemp ﬁeﬁéﬁ‘fegte i ‘fﬁi‘é 3@%131@% and
insect/cBY, Q@ﬁh&oﬁ?ﬂ%ﬂ’&ﬁlﬁl U Al PS8 nd@brbdgdaling permissive

concentrations 1n the mcronolar range), and e&ucose
msectdmsta:elleﬂumxlaissrmde aeSppdoptets ﬁ'eglpmiy (otempillan o edesacgypti

e e R L e

mori ﬁak}e bédd idedtifeed. Wittt Lo ARd istrhial Sor tRHSHctich dre Plicly tvlable,
H and the |like, are those previousl used with 20

e.g., thanblh@uantc@ Autggrplin califgraica angsthe Bm-3 siaipaf Bogebyx mori

NPV, %ﬁ(ﬁ) Pl}cfxn f,gults %? bsgg.%d %E[tgeéém% %el‘qlnu? gccg%ﬁe% f%nthe Hresent invention,

particlilefp fay thdtfecti@COHMS ppdepicraiigipada ealsc an be p ro d uced
intracellularly, in the periplasmc space,

or
dP}a@t@quct&@msaf &ortons eormy n@aﬁ%@ns@ﬁ@n, PRI lOFAL, 138 fobagco
cellularly, as a first step, the
canal?J %ﬁgf%aterﬁ(?r%rl s, either host cells or |ysed
f Hagmd?ﬂ; miterest haSbeenrppomelt if vartcbratenlls, add;propagation of

centrlfuga or ultraf.il ratlon Carter al..,
vertebegle pollsiR ey twg&ﬂssuisul% b *gOrBR 2 TOUIE PFqc irg,”Biimples of

useﬁﬂ%&uﬁlq}iﬁr?hés@ Eell fidsatd ﬁiglll?é}ztlh&%iﬂ ©v1 phi &Ens%rﬁwawﬁw

eri plasmc space”of E” coil. Briefly,
(COSﬁaM@G Mﬁéh human hmbpytmscehdae)dﬁms(aﬁ an293eshls atﬂ@lc(qgﬂi for

B tsptien s8R proranan sty VR AT LR PPy Fhster

kldney @éllsr(qua&T@o Cdﬂ‘ﬁ))eChﬂﬁs@Hthé@&dﬂraﬂy&eﬂﬁﬂ:IDHFRC(OHﬂ] @rlaub
0 medium supernatants from such expression

et al. gy@q éhvél 4easd. §ein €541 114216 GO8QTmeuse serteliicalls (R4, Mather,

o, BRSSO SOCPLRCORCL 5 K

green hﬁdnkéfr kidheped RTVERIC-76, A PCOICRIS¢ 587 Mukhidroderdivg vaftdnoma
be included in any of the foregE g ste

cells ELIATGR Gy Sunakidna 4418 (M, AECCHLY, 165 buleio

iver BT 4 BTG B B EE MR TR AT 2Dy

humatl Heeranlls oy GR.HIP @963)t pousy wpanedy funwm(MMT 060362, ATCC
crsi et ot b o s MIACABRY Sy s

a%ng i th affini ty chromat ogr aphy
FS4c%ﬁe|’ng %ﬁe pre erreg @%Pl o t| on techni que.

Host cells are transformed w1th the above-described expression or cloning vectors

for anti-ErbB2 antibody production and cultured in conventional nutrient media modified
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The suitability of protein A as an affinity |igand 9 January 2007
depends on the species and isotype of 5 any
woI4Regkebul in Fc domain that is present in tRerusioesn2159
anti body. Protein A can be used to purify antibodies
as appmnawrfer indasing pmmdtmwlecyng trommsforgrantsy ar areplifyingthé gepes
c‘i“}P?Ei t al . Immunol. Meth., 62:1-13 (1983)).
ChCOBPry %eq}lg%cghrended for all nouse i sotypes and
for humany3 (Guss et al., EMBO J., 5:15671575 (1986)).

CultulHg th@hbst¥efi© Whi ch the af fini ty ligand is attached
is nost often agarose, but other mgtrices are

avEhe hast eslls veedi@rredice yhe antisErbB2ankihedy ofdhisdnantign may be
|
culiufl Ow%r e efm;?g R ﬁq@&g si{él{‘é’é BRENAARe

aster om1ra S an processi ng

(Signhd) J‘MSnmiaHEsseﬁnaltMmhmhl (@M/D\/\(&Qma)g RiPHER1 64N (Bigena)} did
t he Baker bond

Dlﬂbaml bogéﬁ%gﬁg %%ﬁ%i Sigap)pig suigble for cyliwning the
host &S, g&*%dglﬂiugﬁtaggaﬂh%s@? &e‘%&'?%d%i—ﬁn{ &2 1%@}}?5%25( 38:44 (1979,

purl ractionation on an 1 on-e

- Barnesat ahyynadt Biackdm. 402055 i(1280),dA.S. ReeMNos. Pﬁéﬁ@OﬂHﬂLﬁ7 &6,

92 B TR T oo D, MmO TSR O 57 v Bt e

30,9834 BAPROBscH QS chlnirs Hediaf®r theMRsVREPAALY 6f ﬁfékéh@&'a%ﬂﬂr)be
chr omat of ocusi ng, SDS-PAGE, and ammonhi um sul fa

supplgmentep as aedessrnwih dpgnones and/appiber ﬁew@hﬂlpitvgs (@nch #peinsulin,

trnsBft, AP b Ero R ST e b R B, Aot

magn&ﬁt]mb sty plefsphdit)e befférs eeh aONERERY antBofidg (&iﬁh%ﬁ Bﬂﬁﬁﬁsﬁd and
to | ow EH hydr ophobi c i nteraction chromat og ra&%
thymigine),cpngi 10@%(@9%%@5?@"% GANEHing), eeaclaments (defiged ap,

morg%geéoﬁngglf%lﬁ]ug%%{ytprﬁegt V%n?:?nt}a'gﬁgé] n t%{rﬁ(%rgg]'ofar range), and
glucob®@bal @it ThaERRRIFES. CARP6 TN RicbRBS sipplefients ma also be
anti bodi es used I n accordance with the present

incluqeeha appreprizie sonpseasatiang thas wosldbelgovm torhgse slilled in the art. The
cultm%%h&ﬁﬁg s, Eﬁéﬂr Jh%ﬂlﬁ(f?rafﬁﬂf ;phe Qﬂ'ﬁﬁﬁ&% agffa thodd! {)feWotutLEed with

ptiona maceuti cal'fy "accept a carrrers

" the hcfsx eelpsexwmﬁi for esredsidnl 2@t will {gparegt wrths ofdhiitpsidléd Stikan.

: Sci ences 16th edition, Gsol, A Ed. (1980)), in the
il formul ations or agueous
P“”‘J‘%GV‘ZH?&@E% ‘éﬁ‘?ye carriers, excipients, or
' St § : in
aéﬁﬁ%ﬂo%%?a‘?fii??gﬁ‘?mé%fj@ ﬁ%%%%%@"%%&%ﬂ%?éﬁmx
to

the pegipdasmie speiee.syyiiineet]y sscrat athedivme 1 the guiihastyds pusinced

it A Ao i e, PR o, s Ty T, i

TemowN Rt Anplal @yb&mﬂlgmtdn@éﬁlﬁmdﬂﬂ@uﬂeﬂem Bzo/Technology,

benzal konl um chl ori benzet honi um chl ori de; phenol ,

10:168k671(1992) desnripe agressebte: fo:ansmftmgmtévgéwg w@mﬂamcdm the

b |
peripl@iraft B of i 208 B S M5 s BERALEURS brerenee of it
acetat® (laﬁ 5] BD20Q dnd YenB0th A0 80RF fublide a@UiSFYﬁ%Eb@ 3béi# oI,

wei ght (less than about 10 residues) pol ypeptides;
Cell qﬁF’EF ealh@ regioypd by cendrifagation, uWhere theg@t%pdm 18 ssqareted nto the

medi it 38 @I ny@ﬁﬂ;r ro'?x?sugg brRBAL Lt %gg&r% taq%ncentrated using

amn aCl ds~suc
a comprheatiatly aeailablepactaiyi coaceriation filtere for ax@np]lepm Amicdnwi IMiglipore

nmonpsacchari des, dlsacc ides, . and_ ot her
Pelliogap FARERARGE KPR BhCESich AREMATIREY by included in any of

the foregoing steps to inhibit proteolysm and antibiotics may be included to prevent the

growth of adventitious contaminants.
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5 dextrins; chelating agents such as EDTA; sugars SQCJhnuaryZOOT
as sucrose, mannitol, trehal ose or sorbitol;

w6 3bdarobgdbeni Ng counter-ions sych as sodi um  metg@dr/us2003/021590
conpl exes (e.g. Zn-protein conplexes); and/or

noThe amibody uasmmsitmnmem@mfram ﬂTNEENE‘MI bepuifikd GHTgVIfor

exaugi, RSP uibalY PO EEAE Sl BFEOBEes ) AR, 661 it

chrorgztlo%gﬁél Wlﬁi( k:ﬂrohﬁﬁ%i‘ﬁiﬂfy%ﬁ% the bﬁ?&réﬁ)ﬁlﬁ‘ﬁfcﬁﬁ(ﬁf‘ﬁ&smque

ormu t|on herein al'so contain nore than

The smitebilityt ofmolcond as Ay aﬂigntyrlma@ stepgnds oon thh epgwagstand dsadype of

any iy B AL s Coat GRiF BBkt ER ARl A R ReLA by w0

uriff aktibodidiehat afhas6X 3 Bh@an 1, YAy bhaaR @ iddnark et al,, J.
P f?urther provi de anti bodi e}sY whi ch’ﬂglln to EGFR, ErbB2

Immfrel. gleth. aB24ri3 (B983)) wBrotein 6 isdecommended Erraiimetsedsaiypes and

for e (iR AR SR SR REOR B8t Al {fREH e ottty

ligana@ittachdibisnyost bften SRR SHitiotRr FdYtidel bitehfrailada PMeskanically
chenot herapeuti c agent, cytotoxic agent, cytokine

stableymaixicss sy qg,cp@ch}l gla%glﬁr ,pp%ﬁmg:ﬁgiwmgg ene allow for
fastexEﬁ;:\Brﬁtgsr e 9 kil B AGBA hE 2BHER, WIbﬁF 20dse. Where

car di opr ot ect ant rm ecul es are suit present
the anﬁbodgmbmpatses@nCHﬁ damauntlm Bdkatboad ABXPeedin \(Is ‘K. &akede

. r po i nt The ive, i.n ien may.. al.so
Phinp BN et forpsratiie, Dot i pisdor Fiblein BRLAGES such
as &é%ﬁoﬁa‘%ﬁ%‘éﬁ%@-@xélﬁﬁﬁé‘écﬂﬂxﬁﬁ é@lﬁanlal/px‘eeﬁaﬁﬁtﬁo?ﬁ R@berse Phase HPLC,

pol ymeri zation, for exanple, hydroxynet hyl cel | ul ose

chroroatogmply om _siticay ciuamsmgwha ol hppsrip &Ef&lm&()ﬁ‘ém sopmatagraphy
m crocapsul es,, respectiv col l.oi dal .dru

on i gsion g gy SEORRET P GUER s oD tEAed ol o

chro:ﬁatafdaﬁﬁhg,rms “PAGEHE, Q80 HnSiodRsn sulen@pieaipithitdede aRE available
nanocapsul es) or in 25 macroenul sions. Such techni ques

depema@gdmﬁlﬂaéﬁb@ﬂyfﬁhaémqvgtedn s Pharmaceutical Sciences

o bEerel By Grmtiap el Bt B TRRp B RS

antib8&ipdFinteesht aﬂ&é@aﬁmmﬁts maz&b isatjscted & lodepTs Rydipglictiaidkeaction
matrices of solid h ophobi c polynmers containing the

chromgfpgrigplaly using A plutian gvfé@sata@éi hetwednabpl 7G5, Preiprebly
pelfog[;]&d 165 saft ofncen frhidFR (e (9! dfth e{ﬂoﬁfﬁ?}?g ﬁqyesExa”p' es

sustai ne Fease rices inc ters
hydrogel s (for exanpl e,

Pharmﬂcyv@ﬁedi)ﬁ‘dmm}aﬁdmyl nmet hacryl ate), or

“hpsinghls foridBioln o o8 itiot o eimaceatiapd i e rosent

mvezﬂfoﬁ)éi'e'ﬁre ﬁh&r@rg&& £ae HONDARPHBBLSY BivYd meaewdmdegree of

acet at’e, gr adabl e l'actic acid-glycolic acid
puntwwbloytmd phustacewficale a¢agpRUIN cBERCT TRsipichise stabiligers

Rengilpr S BB e S SAP SRR L bbb Qeptol R Y RV im s of

1yoplﬁﬁ’;&@| fimilafold or agidoak E(ﬁﬁnﬁﬁet@béﬁtabla Batriers, excipients, or
oly 3- hydroxybutyric acid. The fornulations to

stabil we aon%xlcu tp repinients atthe fesages andreopepmiratiansamlpyed, and

mcma_%‘ﬁlf I'e s'f(‘{lalea?' :B!al%l g %&%ﬁﬁ:@é Faihe th%)ﬁfééeng% éEﬁs{i‘angt” %hcﬁéa%;g ﬂ:cluding

ascorbittdcidziidBa cMiidriibeg pr&Srvatives (such as octadecyldimethylbenzyl

ammonium chloride; hexamethonium chloride; benzalkonium chloride, benzethonium

Ds

chloride; phenol, 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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It is contenplated that, according to the present ¢ janua
i nvention, anti-Erb)32 anti bodies may be used to ry 2007

wo bealoosoas i ous di seases or dijsorders. Exenpl arycr/us2003/021590
conditions or disorders include benign or malignant

’welght (e than hleawk dbresidusaipalyneptidesiiprotting seahasssrunpalbumin,

rders naI Lial, astroc
selarify SFRTSRRE T BASPAPE Botyetter fich af BoryBatlsPmiisings amino
acids §ﬁdhcusﬂél1ycntd ghita6@e] dsfarabiné, s biginiad) G 0gaRE ¢ and
I mmunol ogic disorders. ~Preferably, anti- r bB2

monoaawhm@rs,égsaad@n@%dméa&ter wbolmlﬁ@@%m@lﬁémg@l@ose mMAannose, or
dextrﬁ%ﬁ:ﬁ%faﬁhégg%% {uﬁﬁ %ﬂ?fggs %a?s EL{ ose%‘f‘#esfeé ﬁlFm%i t!i]ehahse or

| sorbltbi;l ealdfcﬁﬁmgacamnteﬂusm stieli as sodiven;thetal @thplexes €8 eZn-protein

npl es of cancer to be treate herel n_incl ude but
COmPJei’?‘%S nd/erineprigric seriadtantt fueh e T % REURPN IS ot

n
polyefi3ieae BRioot (RN PrisEHAF Hoifhod HIPLAES bR ARG fons arc
describodian Wi 97! 94801:; exypressly( incqporatgdi telwih bpkefeguearous cel |
o 35 ochiutston i s ol g AP SRrcig s SRR 2t
neces§a!i‘? iR ﬁﬂ&laﬁﬂ&ﬁﬂ@é@béﬁé ﬁézﬁ‘éﬂ‘?ré?éraﬁl%&éé Rélth Cfffi&hentary

t he perl toneum hepatocellular cancer, gastric or
achvzmsahaich 1h ndesseily affent eadh ofbert For exasyds, tamnaxchm denirable fo

furthef FRSAE PR Bl B SR TiBpafoer S kiiey $ARGinas o

differéift Rpit6on IMbBAY, IEr6 BB b B4, GiGlastul&ungethelidl qfa‘dt@l (VEURGh the
col orectal cancer, endorretrl al or uterine carcinonmn,

one fomula&lany fgmﬁmelyacrrcadﬁﬁwa W ithareopns ﬁltlpémay fagthersomprise a

I oS!
chetm ﬁ%ﬁﬁ’l cod rcT ﬁﬁoto% aﬁ@x{ﬂ %gr Cl ﬁg’ﬁé‘a‘p% enl ‘r%(s:tf ann—hormonal
agent, am}mltérgaﬁd gy ativengiegdnicageat nndfoﬂmlepmbdcyant t B&h

cancer to be treated is identified res onslve
molemﬁéafme?FGBWP.combBEEow RO, ﬁfeage sgf ‘i‘ﬁBﬂfPOSE
inten egent i fication of HER2/ B ER3 and/or HER2I HER

eterodi ners - or the phosphorylation of ErbB receptor

i Thaattivenngredients enay/alspebe entrappad ig nticyocafsulea prapased, for
xR o AR BOP IO AT Y TEH e ROCERA AP o SRR
hydroiﬁn Ylé@ﬁtﬁsée‘iﬂ gefhﬁhliﬂi%ﬁ)caﬁ!uie@%ﬂa pblyXulettyRRinheiSte)

br east cancer cancer, ovarlan canicer, i'ncluding
mmrompsah&;edsmm‘fql}acm ml idal drugrdelivenytsystoms {fn exsample liposanes,
sé aé cancer . c]ﬁ .0r ect al ar‘ﬁ cer., and @ qcreatl C
H% APSPhets, MiCroenulcions, figno-paficles and nanpeapsutés) or in
macroEﬁﬂE?oz@X B06ts felchiti g drs dissibsdd ih Bamiddien’ @PhélmaEélh:ﬁal Sciences
anti body herein is able to bind to the cancer. Wile

16th edifionc QpeleA. Bey(18R0). char act eri zed by over expressi on of

o S el SR BRpRleih P b FhineBP AR bfholdd i idininea-
releasé prephddoasintladd sentipernidabié atdcalofsyli®Btifophdbic polymers

2004/ 008099 73 - PCT/ US2003/ 021590 overexpressin
contaipinghe aﬂtrbe Beviehmaics Bigin Ehesfors of shappd attigles cam cBlms, or

microd gy gﬁﬁlﬁﬁ%& Sﬁ%g{éﬁ%feﬁse‘iﬁa%ﬁé’e% 1&61&%&%&%% €.

one enbo over expressi on

hydrogeia(fyr e;dm’lmq% Ipbl:'.jy(z-ﬁy@roxyﬁhyignethwcrﬂEﬁ@E\ﬂiEﬁfflnyla(cﬁhé)ﬂg)
Parrafin_enbedde ue section omat r, bio
poiylaﬁ%eswﬁmﬁé& xcreetion froaeﬁfmw tagpie geiodg L
glutanga’g% Elén@e@faﬁbﬁle SRk Rehy! DL de¥radlibik Blctid a88-dtitotio Wsia
copolymers such as the LUPRON DEPOT™ (injectable microspheres composed of lactic
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no staining is observed or nenbrane staining is 9 January 2007
a

observed in less than 10% of tunor cells. Score 1+
whabgajoodras el y percepti bl e nephrane staini ng i SpEgieLhHF1590
in nore than 10% of the tunor 10 cells. The cells are
acid-ghydo¥icsitidicopdlyirer pad teupfoliti edetatede bt polpg-D-50-SrleydRexybutyric
.. Wweak to noderate conplete nenbrane staining is
acid. ghserved in more than 10% of the tumor cells. Score

3thd oﬁﬂﬁ%ﬁéﬁiﬁ‘eﬁé&d%ﬁﬁ%cﬁ &Sﬁdﬁ%&ﬁﬁ%tﬁlgi Thi8 &

- _is observed in nmore than 10%of the tunor ce .
readil¥ hosomptlighest by filttation thwpughusterde fidsatioprmémiydaes.
over expressi on assessnent may be characterized as not

over expr essi rbB ereas those tunors with 2+ or
Trea@p%gd&énﬁﬁfﬁ&ﬁ%?% eri zed as overexpressing
Exf3B2entefipitddandtaidcsriing todhe pbd: itRaliby, anffEPbB2 aatitdies

such as the | NFORMIM (sol d by Ventana, Arizona) or_
may beamedAoSreahraiqueydisesses or fiserders) Braypplasy eenditions asdisotders

inctudg Heifnen il S Rl R D RRbTREIASHS iy,
disordefs SuBE af het@6nal) gliahretredykal chypeitalaniif elarinte) mitrbphdgel,

.. one which expresses (and may, but does ,not 25 have
epithefial, sompleRlgplageslicanflpmmaionnAngiogspic apd dpmyngle

TS,
Pt 8 EAFEAAP 0 a5SE0, o ) i AP gl o i

to tredtmehiwitingnchsmbodieshyt the uregholadiselosedioereimmal | cel | 1 ung

cancer C), adenocarci.noma, aqf. the | nd

< hsaalth Ba skt SBPEHE HA gL s HEBPT JPTHTSS of cancer o be
treatedBEreinINSHAR, HRERRLAE Binited 8, c&RR0RR1, lynGhdidal BlaQbma] AFtkath,

cancer 1 ncl'uding gastrointestinal cancer, pancreatic

and levkeroiaror 130phyiid olaligsansics, Mase putigilacexsmples of\sueh eamcers

. ancer. |liver cancer, .Rl der cancer,, hepatoma . .
includ 3Ehous ol EhnceR B enibieR o ARTR ek ERE bt noer inclpeine
small-e 8l Gz cafdtd AR dmhal el tukl SnlcBE adeRREALIAGHR of R lud@sind

gl and "carcinoma, kidney or renal cancer, prostate .
squamedn careinomg of she lupgpaaeer of Hgrpstitpneunichepatassiialar eancer, gastric

calCi Ral Gj ' Ci ,
o sof 5 PR sBSHHART oS, bEEALEL BRI s bl
cervicgDEMCEOSRRRAN chdcer, RiVEL LIk 6) BladddrzAfcel ) teepatoass Bieast cancer,
invention is specifically suitable_ for the

colon capaeh ireqtdl Leness, colorgptakeancerapndepetrial phUieHRR cAgiEWE, salivary
O Br eut S
gland gﬁ%ﬁg\% GRARLY 8 LAY RS S8 fhte c&tgbt%l', gzﬁlgvaﬁﬁfg;é{/ tl%yggﬁ%cer,

I'an cancer patients t
hepatic eagpanthanahd] cheirtoneq perletcamiiidma as well ias hiedandntecb catiger.

that . bl ock i gans, activation of an ErbB heterodi nme
Proferg iy STTGT REPETAUGLR ot s BUTeaRRaRive (e gty "R b2
antiboditd YR a%the TdM5tifi@RS of HERPHERS 3h&6r NERSITIERR YietdRdRA& s

characterized by excessive activation of an ErbB
or the pbosyhonation, of Er ep'on irha tiyesaple. dAcparticlangronmyf dancers
where%]%ﬁi}f-]ﬁ%b f!m%/cgr(i-]ERZ/HERI heterodimer formation and/or phosphorylation of
ErbB receptor is expected to be detected includes, without limitation lung breast cancer,
lung cancer, ovarian cancer, including advanced, refractory or recurrent ovarian cancer,
prostate cancer, colorectal cancer, and pancreatic cancer.

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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over expression or increased production of the ErbB
receptor or an ErbB ligand. In one enbodinment of t9January2007
wo BRRbd0es. a di agnostic or.prognostic assay WdduPRoesz150
performed to 10 determ ne whether the patient's cancer
overeixpresding eacer. i Predetbyninx B3 expreasion unthe @and, vanioks bB

diagng TR GRS ARV GRS 1B BPOTEIoRb EHEP AR eRTRRpD

may REarfdRzed g}r MgQ. o Yaisihe FEFOP TEETUSIakb P‘drfwin%ﬂ?&dded

anpl i'fi cationl overexpression are available in the art
tissnesgedtidngdiam a turher HigiBy 1EayShe suhiected dol thedibtiG gesay asbacgerded a
r.i bed .aboye r.nat i or additionally,
ErbB{ gifia SGnie MRS FHEHRES P8 Sich as TGEq. i n or
ScoredpSoci ated with the tunor maybe determ ned accordi ng
to known procedures. Such assays nmy detect protein
no staaming brobseieé prmgpibtang strdeing iy abserved itHesssthap1 % of Gy cells.
Score 1engt ed. In one enbodinent, ErbB ligand levels in the
t'unor may be determ ned usi ng i munohi stochem stry
a fain{/binely, pes@ptibleanierfbrandétBiningdh déte@bd & moreGhim1 0% GRI tumor
Research, 1:545-550 (1995). Alternatively, or
cells. aJélmcpléﬁamoylyséﬁ@em;pa&pﬁ IBENRARE.s of ErbB | i gand
ScomZi:)r encodi ng nucleic acid in the sanple to be tested,
g., via FISH, southern blotting, or PCR techniques.
a wealdhm awderaje donipiete ameiiirane taining hoBsegad dn moes thp il 0%sif i
anplification may be evaluated using an in vivo
t‘m’“’ro‘feélﬁ'nostl c assay, .e.g., by adninistering a nolecule
Score(®UCh as an anti body) which binds the nolecule to be
detected and is tagged with a detectable | abel 25
a mocteeatgto steongzdinplete npmbiane stapdne wobsaxedmmdlethackihofite
tumor ﬁ patient for localization of the |abel. Were the
%er to be treated i s hornone i ndependent cancer,
ThoseERIESWIR D oRfl-+isberes RREIBBE ot@ethressRAGSQASAINt I/ 1Rr (ts
cognate receptor in the tunor nmay be assessed Usi ng
charae{giyzedfas mpbovasexpoessing Sabl 3, véhezias dlisise tursorg withadt or 3+ scores

or additionally, the
mayb%a?%%t?gﬁ%@ﬁb&%?“%ﬁégg}ﬂ%ehav| ng hornone i ndependent
C dle@atively] traddditdaally) BISHAsdaPOgfh ak EPINIRORM™ (sold by
antj -androgen _therapy. ILn certain enbodi nents, an
VentaphrAfemshprRATHVISIN M gist e i pudyrmatin

4t
e R A\ Stk ki) pL A
overefp*rbdaﬂmpnmheeiumdr.o which it i s bound is/are internalized

11 gt kst Stk e Bk Whieh SRPICPAcR GUifEA, BRdges not
have t%%v%?é:fiprés@) BEFRD BxhmBiel @8 cankfrs Qvlﬂél'gxfraﬁ e&yﬂ%@fyxgﬁgst EGFR

. he C ot OXlI C ag ent arg ets or Int s 9 Janu
mcludzcsqaamm &l @aumo &@geplmshal RORMEEEEH /camas)sa tingicatcer mcludmg

st 247 o e o Ao Bl BesblinSiE B e g
and Sffﬁin 0G4 &28in6inA Bf tHel 1&@@ LahRASEMHe PBGoRbiin SPRRUSGhAAT AR
a

particul ar enbodi ment , the antlbody adn1n|stered
gastrig er s:tmmaacm' ingJudigg gaamrmtes@nall caa@mu pescaatic canseR of .
a_humani zed nocl onal tlbod
stiobI AN e pincPr BYERRAL S Eer VR el R, GRCY R,

breasticaceRemion s fectat ddhckie 56161606 caider, bilGorhdtBMloraifaing S
(214 reS|dues RhuMAb 2C4 differs S|gn|f|cantly from

carcingmay gabi qaErpoEh kidsney 9 TERGEPTINpTOptafe nanesr Al b)
ca.ncef 'fhytr&ﬁ cﬁﬁ’ée‘i‘ Gc[%sa@é @agélﬂgmg,ea%hloc%clﬂémi p%nilé &Iémoma, as well as

head and neck cancer.
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chain and heavy chain. As a result, rhuMAb 2C4 bind
to a conpletely different epitope on HER2. The §January2007

worer®egosd nventi on provi des. ;sﬁ_n3| tive nmet hods $@Fus2003/021590
identifying cancers 10 responsive to treatnent with

r Rhipes@@4nventivn icspeoifizbllyespitablkz| fonths iddnéifieaifon dribréast cancer,

prost G ST RO T ERER gt LR G GG (GREC) RS Vo pancer

panenmnuhr &b ll’iﬁ@lyacﬁ trés?@ﬁ’d RN trédﬁi’féﬁ%ﬂi‘bﬂlﬂﬁ{—HERéra%ubody that
adm nisteréd to a human patient in accord with Known

blocksigansastivationtofan Erbi hetemdone caaprisingtiBR2.0n¢h as monocknal

r conti nuous infusion over a period of
annbo?ly%g h}']ﬁ[l‘a’r%?rg%cul ar, intraperitoneal,

| The @Qﬁfe@ﬂf BStdate heréid Wkﬁmﬁ@ @Earad:t@ﬁfe’ﬂ'w 6)dc§9ﬂx%fact1vatlon of
intrasynovial, intrathecal, oral, topical, or

an Ery rrecpior, ¢ve. SHRR sSuqhrixeessive egiivasion smhy be alfritpuable to
overe Q&siﬂns&f iRkl 0q @Podiﬁﬁo@&‘ th BB | n%& n@caféfﬁﬁ%g li g%aE ®fh one

peutic reg

embomdimhoﬁmab amreﬁtiomfa dﬂi@oatm or ;Eb@ﬁau@msaj@ambe 'ﬁhﬁormed to
conbi ned admni ni stration includes _coadm nistrati
deterngiae yhietiep Hheqatientircangsr it eharicrized by §Xeqssiye activation of an ErbB

reoep R RI Brol) B o Bl G AR pLan oD

receptbhiar the icsncar triagbe determihedvhi Maribug issz(mrfoaddt&nmnﬂng\mch

| t. | ) th | i
conpli B e Do e YA Ao e M pb RO e ﬁﬁLeF;l%H.aeﬂﬁhed
antigeh Bisday8 AbRHLYA mkbvte\ﬂmfékﬂaﬁeé@rﬁr Abftioni P Rl an 1268

For éxanple, the patient nmay be treated wWith a firs
such ag iGE-By ipRE aamcmmﬁdm@ thewlrnohmpy be Refetnigedaccanting 40 kmwn

procefite SlrbRe R B Hesh P R AR R it B Bt G
to be 2§:6@NTh i dmbbdBentaRibBIOANd MVielshin theStutiop ak} ble @eickhingd Y
(e.g. HERCEPTI N( EIQ or an anti-ErbB2 antibody which

using un@@@@@stoalpﬁﬂpﬁt@s Q@ seanforprmmleiehesq rbsGlim anspn Research,

1:545 lg?og L 99%&3}1@%15 ﬁv&&hﬂaglﬁr@gigfo@%& %Rt in;%gs u?lfxgtg :icﬁ%;s)of ErbB ligand-

encodmg’iﬁfcmcs 4di€ id the sanplstio be wbfedrs. g ﬁa(-FIﬁHysouith BRtting, or PCR
|nst ance, treat the patient wth HERCEPTIN(r) and
ﬂF@reafter treat with rhuMAb 2C4, e.g. where the

Eﬁggﬂ HERCER I
an ot er r’%ﬁg Eénéfgtdr%? h %.‘ltdl ent Hﬁ %’rs e@?g%t@ag be
evaluated bsinghari vidoAli somostichassayy ege byadhiﬁiﬁﬂb‘ﬁﬁ'g at\t(no)eculee(smh)as an

entbog L which w{sﬁﬁt BEle= R RIS RSB TR tceable bl

(e.g., BLAMOLBNE ang e RNy X:c%:@}@t? M%ﬁ@@ﬁ%%mn@me label,
PCT/ USZOOS/O 1590 It ma al so esirable to comnbi ne
aliiend thiercandento o tredied lahorm@ebmepanderm oaticen expression of the

hormaf® (e 2y e bR D Resh ipa 8 as BBty B fosgasnd vsing
any ofthe vaifRrassuyt abAmikld Bgl b SoseAbR dmye - ARermatvdipleg, bind

to EGFR, ErbB3, ErbB4, or vascular endothelial growth
additignadlyothe pottagt maye| diagnasedashevingdarmoneindencadaniesncenin that
they ntgg(ﬁﬁg%r ?«fsﬁ&%d éo%ﬁ%dlo%eﬁ ﬁae?zlfg&es the conbi ned

I on of an bB2 anti body (or

am ¢ @fbodunenions mﬁnmmjugam@mﬁ o ahi-FASBDArBibody
or growmh inhibitory agents, .Inclu

conju jthpsitolaxipagest is aé@@éﬂﬁﬁﬁﬂé@ﬁxemtlﬂ%e Pegferably, the
mmuﬁélﬁ%gl nagzﬁﬁ)? BB AP MR 1o WHith it 66utNEIRUBREARGH tyfthe cell,

agen
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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taxanes (such as paclitaxel and docetaxel) and/or
anthracycline antibiotics. Preparation 10 and dosi ng January 2007

weahamudes for such chenot hefsapeuti c agents mepcRBs468621500
according to manufacturers' instructions or as

with gede¢ a¢id éul themaiedr cell| Exdmplbhef gih IthetoXp:r agehist inolnde .

t d. d he h chenot h
maytags GRS A S DERP WS e B U DR PR AeBP e £ M o
Pat, apartiduldrieaiFedinl, lthd AfiboBRhdiimstéed MA(HAI2IC4, Bha

anti body may be conbined with an anti-hornonal

- functivpalreiiaient tbgreof aRhulMitib- 204isedwingésed swmpolend astibordyhpsed

on hut(rgagxggt}&? %%ue croeg gﬁ%t S ?s%ﬁgﬁg ﬁgg@é‘:’a‘rg lﬁ:@ﬁ.ﬁ%?ﬁl "Esidues)

and tb WgRINGhehs (2 14 Aeiiagsd s RkADIADL 04 diFteedsigiitiemilyefom al¥ikdrenti-

the cancer to be treated is hornone independent

HERZ; antihody HERCEBTING ( Trastyzynabjiin the %Dltomb@d@ééﬂgl ons of the light

chaingl R ehelhoA h R AR ASERRR ¥ Rl b fpuspivore

on HER wﬁayreé@ﬂtﬂmﬁﬁo@p@kdmés Sdrl3Rive AgARIdS fosida@iyinleatters

herein) 20 may be adnministered to_the patient.

respoggetd emttmﬂtshub@lb%% pr fimgtionad equicalents hergosi Brisnpoted
that svg(;}:[s ?Aﬁlﬁc 2 o SEQ{% tor ?[\él%x (?Aﬂﬁ?ahtﬁ%?{] GQH&% M% g’v&'express

associ a rapy or one
HERZOre cytokines to the patient. One nay also

coadm nister an EGFR- targeted drug or

arkhe agﬁglf %&8 ﬁmebodagsawmmugw%v&%teém Himifistespsblpe human

patleﬁztl?ﬁ LEJRY With KnB&h (#hs%cﬁ ak hﬁ'ﬁr?@ @g.}ngéﬂ%hﬁ LE8. 4% bolus

surgl cal renobva cancer ce r ra I on
or by chetiwpys irfhsiomovér-afelisd oﬁhmleﬁudma@nnmu&mntragermrml, be

ined,wih. an EGER-ta t ed dr hose, .
intracGrabR DUl SADREeeTS - ALRS MRl R Beel G ogical, or
mhamt{bn%ﬁtemh&mb@d o sub@ﬂﬁaeaﬁg ﬁﬁﬁ:hﬁ'tﬂaﬁorﬁ&ﬂﬁé ght§d0d9 is preferred.

therapeutic effect. Exanples of additional drugs ich

c @thmethwpmmédglmnh mejibe gombived yityihe estmlmeza@tlon of the anti-
ErbB% t ygr %ugslleg}eagﬁrrﬁ%% f#lgg éI?c)sfu&:eg 69991%‘11‘1[ S|T ncgl, uglﬁé géb%xate

formﬁla«@:{sbir Aingld StAkAhddtic frntudtithl And hsekbe Kbhintnatiod in
any of these such as carbopl atin/ docetaxel; another

mtherarrrtier MarEibprefasily theee | lg a time pariogrrhilerhothy(ar gil) active agents

BERCEPTI N(r), or an
smulg%ﬁt%{)q%ﬂg an?’?gg)g@ivﬁl ?nduces apoptosi s such as
' 7d3A ofé padtidulatr erabodimeg, thepatiem ddtreatedadvith iwd differdni eatil BErbB2
variants there

; .a farnesyl 35 trapsfera )
antioo . o eamls, G PAUBRG e e Guh 8! Gt 2 auibody

whc@@%ﬁ?s@%&%@ﬁ%?@ﬂ W%@ZOOS&&%%%%L@N get eﬁmg,\% fological

chara¢teristic ofGa@toctmmal BBy 2C4 as weB e ascopad gntl—&lhBZanﬁblgdg hich

is grosgih Py (o g IR CEP TS TR eh A 28 ey b Sdness

apopt%ﬁ@ BF &n Ef‘tﬁﬂi@\%?&p@és?ﬁg R Ye.g. UFCE ARG MBMakiRed PAMRhRGhereof).
due to the conbined action ‘%synergy) of the agent and

Preferably sughEotmbined theramitypsulisdn atsh@rm@wtémap@mcmffepfr naraay, for

as t .he. .app of, ant i.ba I
tustantpg o P PR EERE RIS oA FRAG RS, ¢ R it 204, e,
wherél ﬁfe'paﬁéht?&@é/ﬁ)t rtHond SEERCEPTNN® GRipye 19 hnothd?@mbodiment, the

di séase, whether the antibody is adm nistered f

paueqimeﬂnst bastrepted wikh Elplév@ftb eChang theageceive HERCEPTI@é therapy. In
yet a further embodiment, the patient may be treated with both thuMAb 2C4 and

HERCEPTIN® simultaneously.

L
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previ ous therapy, the patient's clinical history an
response to the anti body, and the 10 di scretion of Jlanuary 2007

wabdmnotag physician. The antg.body is suitabl ypcr/ysze03/021590
adm nistered to the patient at one tine or over a

seltimay afo be desiralln tascondeipe n@mimést@tiom pétheppt-Fxb2 antibody or
st G B g Pt

ant1gemnm‘hei ather aiibeag ﬂassrcaaelmayl ot eadnle i o BGPR! E8BY, ErbR4,
faor exanp Qne or nore separate
orvaa@ﬁqlrﬁnéeﬂlaha (%%WﬂCtBy(@ﬁF] nuous i nfusion. A typical
o] oSSR L 0005 SRR AROH il B 1 cHiBinc
administration 6 aneipBdB2dntibellyi @t aftitaticapamdoterorssoter al  days
I ong P de end| ng .on_.the conditi oa the treat ment

chemgher ipPgeRtprleding seadpingstgl
cockt%ME'Bf' EfRri eﬁgn%omé; qu‘{t%out ﬁegéggﬁe@fgthe} g&tgéﬁéem Welude

be in the ran
taxaﬂe@ fﬁyﬁ:k gs padiitescel M(b:lauetaxeij) md/ohoam]a‘aqfchnb anliblﬁhc‘.inﬁ’/rétgratwn

and G353 Bl Ot e G PR BoHtR B3 26 Sl oot o
man#RHRSrTMstEH AT Al 8di8inBifled ERpRICHLY Efﬂfel slblle& PhctitiGie! ¥

week or every three weeks (e.g., such that the patient

Preparaiias &t@siosm@nhmlna tf01t smoh cheragtberapy avsralsp, described imbout

e S s, R P,

dd&mﬁbydmaﬁdmmsmeﬂm&mnummgw 8d3@.g., an anti-
regi men conprises administering an initia Ioadlng
estrogricomyoun sush a tamoxing an anthprogaderops suchygs eragristone (see, EP

616 S'TQ Q)g %13 ans E%@fa%@n Qfcn %% ﬁ'dfagﬁd@qﬁ G52 ggs $d¥GnPhot klbc%rrgﬁgcules

sdge regi nens nay
Whemskhasf d:dn.cer'lﬁoéaemw@d éssisornfont incbpéﬁdenmylcerﬁthe qbaﬁebdt Ynay previously
itored b vent i pnal technlqu s and assays. In a
ha"ego 91“8 tefl 0 o rmaviel theramaBT A The capeer Pw@armwea

mdep@hd%%g tﬂeael-eibﬁﬁ&uba@y éﬁawpgamg{( tﬁé?_?g&?tﬁs @Jscﬁbéa%

for a 70-kg subject) ‘every eat nent
maybifairmmwetrmmthegﬁmntl oadi ng dose (e g 840

ival ent, . to f bod ) ord’ to
o i Pint: it Ty b8 pRRREE1 4, R Gadiind I g5 prevent
or redrue@ bié‘)?ﬁardﬁﬂ) aysﬁm&mﬂ @%oﬁﬁtdd%ﬂifﬁﬁ%&ﬁﬁr) ¥k 88 &f:ﬁ& lduﬂes to
| es bel ow. Aside from adm ni'stration of _

the paAmlt Uaugfnw glseicpaduainistes ap HGHhttargeted dprm@manmanglo gemc

| at es. adni ni rati o
agentt APRAGEM g a5 TR B0 MRS 3hE BiloRh By bé Hbigptsgito
smgdﬁﬂlﬁérﬁbﬁl ar:mcmnsimmom&aa@ﬁma y. i s enconpassed by
the ex reSS|on 9 January 2007 2004/ 008099 - 78-

ﬂ@mﬂwsalerﬁ%m@v@lsmbg campied apit ani BGFRyargeted

o 4 R R S el

andpoﬁ‘en@aﬂbesymh@mmythtmapgﬂm&lf&be intracel lul ar anti bodi es.

to_getting. the _nucleic

5 amplis of s deyee STHIGEEAR pe conihFa ot B ho Pty Heslnde
chem@lﬁ&fa@éﬁtlcsatg&ﬁés lsﬁch dsRado X’Pd dﬂngtaﬁﬁevggj é)gagpﬁxél 3 bé’e?ax

ery nucleic a 'S 1N Fect y R
gemcitsing avvelbing, aigplatin, wdiplattimeomdxﬂnmmmne of &gy afithésb @ﬁbh dsS

carbopFa sk Aol IHERY sSEbAR (e 2 o Lol B AAE ISR
anﬁbddgr%%ﬁe paaﬁb@m@ b mﬁgw%&&@m&mﬁe&%ﬁﬁ%mguch

lent either direc
as 7C2 or 7F3, including humanized or affinity matured variants thereof); a farnesyl

trapsferase inhibitor; an anti-angiogenic agent (e.g., an anti-VEGF antibody); an EGFR-
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exanpl e, encapsul ated w thin porous menmbranes whichg January 2007

are inplanted into the patient 10 (see, e.g., US.

wBabEmses. 4, 892, 538 and 5772283, 187). There aper/gs2003/021590
variety of techniques available for introducing

targetadedrag te-cCa2d piéld 18391 evteldng ée.g.THe2 e hiCyGSF ov &ii-CSF);
up mhether the nucleic acid is
Orcogrrﬁjggﬁﬁgrrggﬁl '?‘6 cultured cells in vitro, or in vivo
| nStitable ddhies fof anlyhud thedlrne eadidiaisterdbadenisGiemose presently

suitable for the transfer, of nucleic acid into
used gadinay ibglowered dus {9 e £orabingd pefira (Synerigef die ageploandmnti;
Erb oratiof, mcroinjection, 15 cell fusion,
B%éﬁt’%@gtran t he cal ci um phosphate precipitation

nmeFdrable pmtvmtmﬁ or Groatmuent yf disede, teeamiropridtc fosaié ¥P antibody will
rovirus. The currently

del i h
doper o ereir ot lgHat o pocioBied Saingy AbSiecthosexaty aaibesurse of
the dis@é‘éeu\gﬁethéﬂ tHe ﬁt%ﬁ& %&(Eﬁ]hﬂtéféd‘ R Bi’eﬂv‘éﬁﬂes% Qﬁéfﬁﬁkuﬁ% purposes,

adenovi rus, Herpes” si nplex I viT or a
previesstherapy cliie patiant’y cHnigdall hupioxy dnd yesponsesid e]lrfsm(tﬂmséfr uind the

s G 5 05 b i St

at oné tiféRhr 0085 ddkict SF HESERL) Beﬁéhdjﬂg&i/ﬂhé SypeHRd BN RY 6f the

acid source with an agent at tar%ets the targe

diseage abenut Ig@kg ‘@5153115’./1(3!6@ BHb t20meékg) of entfhody is aueinitlal candidate

dosage%of- M J?Po ?tﬁe t,?wgl?eglée&rhﬁg ang@c(a %recl‘mgg gore geparate
admﬂlﬁﬁﬂﬁmm W&nﬁﬁtﬂh@hﬁﬁsmﬁr Attgpiasl d&ﬂy @bsdgb ﬁﬁg& afige $6thlabout
o]

urf ace nenbrane pr ot ein associ at ed cyt 0Si S
1#545%

HO maky or gore, sependingOmtie Sriprs mepaomqslcabpw aker repeated
5’&8%5 P@ergsevergﬁgﬁ% ﬂf R)Elgé %}fén?ﬁ’ng oﬁﬁﬂém muc?tn ﬁ'feque?nnent 18

t roprc ror a
sustajmed ustilmsdesired kuppmmbg 0f drséase lpzhptzmtsl acaunsn Thy pfelféiﬂad daske of

e oA b B i B bOihs D e
t . N
more (BEARY SboRP P ZIHERY £ahg ik IORE/e Gany Bbingion
theregf) 88y )be admdnistaryd do ﬂetpaabnt SwhatosedNaty be Admilist@ed . USA,
3410- 3414 30 990 f ot t
internfigiis: @i i WodkPTENHY BN RS (g et Mt P ag g receives
from AR GO R MoutdwentySeigt %Sut 20 8oB08f fé Anti-E29R) amﬁ%ay?' AR
WD 93/ 25673 and the references cited therein.

mmahlaehﬁarl@ad@@dose\ﬁdlm@mbmg@@@momgowmtm@@m @@nﬁmered An

exemﬁfayé%sﬁis&r%fginhenn %{n%%lts gsra ﬁ?ﬁg g{el Eﬂ)@ r[g?)%{“gge t% S& 3&' abou? 4
mg/kgebReval by asefid) nfditeddnee Hé&aifﬁsdiﬁt 2ahg/kBer &iesa%ﬁﬁsz

descri bed above is provided. The article of
antibedyn Joyraver othe Apvegs sagimensanev boesefitn dha pragisess obthis therapy is

eas‘hﬁ%?g’gﬁ; 5%1%&{‘,%11@5}”1 @c%ﬂg%sagg Por §JI with the container,

alners 1nc exanpl e, bottles,

vilah particalar embediment, chuMAb 20d1i¢ admipisteredin @&xédOcIo@E gf 420
froma Vgﬂ ety of materials such as glass or plastic.

mg (eqpaleRt 0 AoReHohanalke ootk pubiest) eneTchweekse (Treatmpgignay
start Wit a @lt l'o?&ﬁ B@se d '8}4@ %Eﬁ 91850 ﬁ?% %fe l?o;cfp{ weight) in

access por or e e contai ne
order tnaahiovesteady ﬂmlsammmmmaxmnamor@iapﬂayz ing a stopper

st A OSSR RS ) o

anfsldeEFRABIGARMIRALY of %Q%n ?&Igrl 1'I et 8 3 ent ﬁég{résent

i ndi cates that the conposi or treating
applicatien contietiplates adrhingstmtion pf theahtitasly by gene therapy. Such

administration of nucleic acid encoding the antibody is encompassed by the expression
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cancer. In one enbodi nent, the | abel or package
inserts indicates that the conposition conprising tgh anuary 2007

wenbidmoghgo whi ch bi nds ErbB2 1gan be used to t r epET/882003/021590
patient suffering froma tunor in which the presence

“admipistepre? ferpeatiepliyciiostiog amems ofpriaibofERBaerfe emnple, WO

N T N

intraceflilae netibeidiesanuf acture may conprise (a) a first
container with a conposition contajned therein

& fﬁe tWR TRARHFPBTAFES 1@ SRRE Secuglen goid (cmﬁpndhﬂgpntamed in

r i AR f
alvecgﬁjI fé:}tjb he rﬁfgﬁn&? é:ggg éi?gfév Pl IR g'vgw%s G2 secg ﬁigﬁ\zegﬁﬁ‘ge giem acid
is injevt¢ddicecty ingo she patients oataiiy raeﬂletsite mem th&l\lilftﬂjbd? id feQuired. For

e v R O e R 5 P LRl SO AL P e

. isolate@EARRH the B didel icElEar® haRANLRE ?d'lﬂl@ Rhﬁeﬂt Ritfer direct] ty or, for

enbodi nent of the invention may furt conpri se
examplge knegpsulatedwithinmirostmengbiahest whikk afei implanteddntocthe patient

(50, & 0118 KRR SR 1. iy echuiues

availdHERRt HitFAuciab hiblkiclicidd i RAICE 8K O FhERIEni ﬁéWa?i d&Pénding

t he phosphoryl ation of ErbB receptor. 25 reover, the

upon hetbggeinrelsictacidiy tansferredinta ﬁdttmgbcrella fintvifeo, or in vivo in the

ch bi n bBZ
cols GEAPRTLIARohC SRR SL% e AR SRN B BRBL 165
manralivei d&l—tls hhatra ﬁmluud the hﬁtﬁotaﬁﬁésbﬁﬁy e?d%ﬁ‘o?dil‘xitl@ﬁ, nEJbemJectlon,
adju Eerapl described in the preceding section
cell ﬁ{sg) ggl@uw Bhesglsfe pregipit thodested Adr ug,
comnRR] 33‘?3& veciBRS 80 e 08 of iRl ARl ¢ 66 .' conpound, -

| oprot ectant an i ne
Aﬂhe pmaenﬂyqiryfenad imnvigb mnciaml acid travsfer aachmqh@ if¢lude

t.h d third
T R s Y T
associ(atéﬁfv%s ) $£1dQfhidBascRaGiteht g%&%ﬂa !1?1d‘§%ﬁfp1ci-ﬁ{ediawd ?f%g (r)]f the

phosphat e- buf f er er's so
gene gp PO POHE gul DG ], ot examyplé)uin Ismne bitwationeit & desirable to

oI R S B . s
anﬁbcfdglspaﬁﬁc foredli 8erfacferiith 9r tha B#aé6eB Wi oan
04/ 008099 -so- PCT/ U82003 021590 The antl’bo es ma

 receptgy elpthgdanggieaell; efcd Vﬁl@m@hpqm@mas mplmdepmtdu;s Whlhhbmd toa

cell sﬂ'%é &%ﬂﬁﬁle p%%{nl a%gd @sth g ObSIeS?nﬁalé( tnl? Ieggelttgr%et%zﬁ

convenl e

and/ott béaqiﬁta&ar]ﬁakepygn bapﬁm profifor fFaitiee thdréofardpid for b p@rucular
ed_conbi nati on of reagents, in predeterni ned

cell tyg aqggfgsﬁ 1o Proteips whichawmderge infsapalisatiang cyﬂmg, and protems

T e T

receptonfadintedendoetosiy is desvyibedifoenapipte, bg Wu ct 4., IUBB! IGH:A.,

iC rovi des .t he detectabl e chrono hore
262 %4@43%&@\*’%@%% e Negh Herd. SatUSARES

(1 990)b ey 't'éjﬁ&v% 2 Afren ut?)% ré%lharfe]}ﬂ%faﬁ& Eﬁlffl’eth%'él?y o%cgi:slgee

fer or yS| s b
Andermm sScigfcet 266: msmgg%)agmlm WQﬂESWrandtheﬁ@bnces
c1tedt£1 ‘gleow de for concentrations in solution of 10 the
nts which substantially optimze the sensitivity

of the assay. Particularly, the reagents may be

provi ded as dry powders, usually |yophilized,

i ncl udi ng exci pients which on dissolution wll

provi de a reagent solution having the appropriate

concentration.
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Deposit of Materials The follow ng hybridoma cell
| i nes have been deposited with the Anerican Type 1? January 2007
woubd#mgeeol | ecti on, 10801 Upj versity Boul evarpgTas2003/021590
Manassas, VA 20110-2209, USA (ATCC): Anti body
Artiqhessoiganafgetu€CC No. Deposit Date 7C2 ATCC HB- 12215

obe 7, ATCC. BB- 1221 t ober , 17 996
o tnsd dbgint e Al CnaRad GE5R E et o SRt
mateAgls ukefBl, fol HRqrebhRerdt of e@Qiistgders Héschbedsiboat id sravided i s
caonsi dered to be sufficient to enable one 'skilled in
t hEneartcle 91 Bragpiapiue earaptises & renteRcr apde lgbdl g peckage insert on
0 .
o sk BAREH AR e SERtld Bkt Dot SEORE Pl st v
syringesg eficn fThe dentatners2hay bd foshedfromavayietesiirastorisls pathiss glifss or
the inventi nd any c¢onstructs Lhat are functionally
plastigy hg SPmipeDholds g compos D his effectiyg fr freoiing the Ronditign

and ngagﬁ%% b sRbiIdRICBE ot (36 &Eﬂlﬁ%é cBthineGARF b $drafhous

adm ssion--that the itte scription

solution beg or 2 vial havingla sopperadercesblebit vhypedeintie injbetignrmeedle) eAt
of any aspect .of the ..nvention,.includin e hest

teast s YR 88T 1 0 gpinposiiph 5 g-TbE eifogtla o el prgpckoge

inserflii@icaeoD8t Bk cbiPositioh Bused RHYRGIng/BE cOMBHOPEF SHoFRL LRSS
of the 30 invention in addition to those shown and

cancege Bronayaabadementntbgilatiel prprskegedpsssis éndicates thitdbe composition

compfifing (it rfboby uRlbinds b0 tab B B 18 ot iHeR $u8ferifl from o
tumodianwgitly tEOPrésend©ol BBRLATER P Ind/oBHER2 RIR 3900 BRI S8R 4

iﬁ%‘ iﬁ@under_st ood that the application of the teachings
complxes haveees identified; apd/opphaspherylatige of EfbB yeeerionhasbeen

o VR b, D BREB o 1 Hfger v
comppa'ﬁomqugme{bmeg:hr;emm e%jercon@ogiﬁbﬁ b(lnidpﬁ@s lafiretf antibedy which
.. Lnvention are illystrate the follown
bmdS#gbﬁf Hlff Pb_ﬁat%f |°_é%€er?¢3§“dvglm?§%pé%ss SeoRR and (b) 2
| . . : i

N e S
compiegserageond aatibody whichibinsls BEbBBand\bIpbksHidaRa activaiion ok atlErbB

nocl onal Anti body 2CA 10 -The myrine nmpnocl onal
recepy HBERGOBS] mpirasHine 1 Brs srapdimgens P fh Hoypgtion may fiher
compfdsiaifackdgelindert iRy 1B tE? BR2aBsclSRTAdtHedy E&nff@itionls ;an

01/ 89566, the disclosure of which is hereby express
be usqdfedreporaacechpipciesized bsnthe presenaefEFRYBER] antler BFR2/HYR3

f i at i B2 .est [ -
e e
More&tér B Backapd mswetaydetaerthe Gsdtiof thel&m;}ﬁisitidli (66Hfrising an

. culture plates in 50:50 DVEM Ham s F12 nedi um
antibody ytashbipgs Hrd%aodhlocks ligand activation of an ErbB receptor) to

cqmbine therapy with the antibody and any of the adjunct therapies described in the

 preceding section (e.g. a chemotherapeutic agent, an EGFR-targeted driig, an afiti-

angiogenic agent, an anti-hormonal compound, a cardioprotectant and/or a cytokine).
Alternatively, or additionally, the article of manufacture may further comprise a second
(or third) container comprising a pharmaceutically-acceptable buffer, such as
bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer’s solution and
dextrose solution. It may further include other materials desirable from a commercial and

user standpoint, including other buffers, diluents, filters, needles, and syringes.
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bovi ne serum (FBS) and 10 mM HEPES, pH 7.2 (growth
medium, and allowed to attach overnight. The cell gJanuaryZDOT
woror/gss@y ved for two hours. 'On_ growt h nmedi um w¢1ros4003/021590

serumprior to beginning the experiment T ells g
wihe antibsidiag Dyl 3§ e vsied fn glagugshia aesaptf s Hiq gpfibodies

PBS d..t ' 20, with_ e fantibli
e el 1 SRRUTAET BUGY IR0 A 0T P it
of the?g&ﬁﬁﬂ iAverkiBRAin bEBMvideadh uikit, #4.1 dipadtagdd ddBEPEStiop df Teagents

[ ndlgﬂg buffer), .or with binding, &%jﬁfer al one

in preetomines] ymoyts withdnsrustens fat perfumingths SragPatis 2Siayc WaY®
ded f i pal 2 £ ok | ow:
e S5 S OF g RGBT B LRI b o ot

required 8¢ thel énzinne (@h arsubstiatespréeursor Tidch provides the rletggtable
conti nued for approxinmatel,y 10 _m nyt.es. 25 .

chrongpbeic 95 CARTPIAED & rené%@ilﬁ% St pdgifigss b inghuged pch as

s j é‘lﬁ@?g’?{ arfHihd like. ThOfdlative t

Smbll*ﬁs%#%%o%ﬁag% B%O\f%mp (1ysi szg%?f er), . mTloun °

of theGrRbR TehggtOmy bivivaiisFyidely togrovide fos apeqeniraions i salption of
TU mM aprotinin.. The,lysates r ea .

th rep et wlch SR AUy OB ERS ity SRS iR Phicuarty, the
W iR idess, as Rikiakd, andlidingxcipients which

reagei&ova ent}ﬁghggiﬁggqé?d%ﬁ allﬁmg??lbni ty gel (A?f}i{c-l%tep

on diskOlutiBh e Rpdviderhiesgentsolotioy havins the appropHals SoRgenEARYL
USA) recognizes a cytoplasm c domai n epitope.

I reci pitation was perfornmed by adding 10 pl of
DePO@ﬁmJ@fﬂBF? Scont ai ni ng approxi mately 8.5 pg of

i @H&%ﬂll‘?ﬁﬁgdwm'db_ﬁﬁ)cen Ginesledve besrsddpesitaimaith e AmepkasType

were allowed to m x at_rqom er at S.
CultursGolstion, 805 UmusicRodevet Wit ¥ frasie2eho. ik
(ATC%%"S wer e washed batchw se three tines wwth 9 January

07 WD 2004/ 008099 -82- PCTI US2003/ 021590 |ysi s
Antibbify Besigatioanove unboWBCEHN@r i al . SDS sarfpipesit ater

was then added an es were e efly In
7C2 3 boiling water b‘gTéE%%'aggﬁat ant's vve&%&%ﬂﬁ#gﬁ- 12%
7r3 Pol yacrylani de geﬁc@q@ﬁbﬁmfobl ot t qUbtBYra7, 1996

nitrocel | ul ose nmenbranes. The presence of ErbB3 was

4D5 assessed by probi AGCCHRBLAMES with May #bIPEPonal
anti body agai nst tapl ] ¢ domain i t her eof
2C4 (c-17, Santa Cr uzﬁgﬁét}g@ﬂﬁgﬁrhe bl ot SA rséqgiﬁ)sual i zed
USTIRGofogbRTitkeH dpRsiEeAiorsy bedsidetel tobelsufficime tostmable ofs

shown i the control |anes of Figs. 2A and 2B, flor. .
skilledi thesartitogadtive Shesiavention. The peasentyayspiionisyes (qpglimited in

T )

iltustbdts SilyicBgAR At ithe Pagnend anpostshacy t2Care fiuhdionally
_ErbB3 signal was abolished in Né:F? ce) | ﬁmgs' S5A t
equwaémwéa@@m%uy thsy scepe et thisrinygotion.. The dergstt o -“%H‘-%‘G%SPF%M

ol aftirt g Bep By riosieB Bl el SRR Dt

enabRIBOF2BLi¢O0T 2ty abpdeB3f the invemidBMaludingthis bgmrodsrbersxt nor is it

o oA L L S e s ot
inver&?c} riﬁ a3&ioh ﬂ?thﬁé’&t%vﬁl' B Wesdribed/rtid Wﬁﬂieﬁ%lg@ dbpdiad to those

€ Or no efrect on the anount Qf.Er
skill&binphent fiohathe dorbgaing SkscERiG andsfall sdthimthsisernetsdithesppended
with an '
claims.
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anti body agai nst the EG- receptor (Ab-1, Oncogene g9 January 2007
3

Sci ences, USA) had no effect on the ability of ErbB
WOQoEmsaunopreci pitate w tfﬂ ErbB2 in either getirsz2o003/621590

line. 20 Exanpl e 2 Responsiveness of Cell Line and

HuHanuokisrgipoddaabibe applicosar pEthe tﬁaglmgs mpﬁ prasenttinveptiato a

I en_i.est.ed nsi veness,.t o
spec BbI%gog eﬁuﬁ.g) s?l‘rebep Iéh”é%‘?’ cn% %sa &Y élaglﬂg Hrcggary skill in
theahfﬁ&ghtoﬂth@g:aclﬁh@ﬁ@tﬁnémﬁr&iﬂl on. 50-60% of the .
rmdels ret{aﬁ%gedto 2C4 treatnment. Table 1 below lists
thedenention awrilysiratedibyithe dlgwrng pon-jimiting
f. aho
B nm%‘é I e S T R B
hereiatblyyrafecencede mce. Alternatively, human tunmor -cells
grown in vitro were detached fromthe culture dishes,

resuspended i n phosphate- buffered saline and
subcut aneousl y i nj ect edm& flank of the

iﬁggpg g{rrée evgrﬁgbﬁte&sso&hﬁ of BELI? Wil BT 1Y m&eﬁag or

d Z_EE @ ; T Le)
30 When the tunor M oﬁlﬁﬁ‘b ‘o! about 30 to 100
T heaminieg moneclenal antileody 264, which speliifiédlydindstthe attreealiular

N AT T

expré@flyiidospdiaet byedfeffidédn dntivgp. of vehicl e sol ution
contalnlng no_anti body on the sanme schedul e as the

ghalify of Esblpd to ashecizte with B2 was tdstedting afcoer

| m&%ﬁﬁ%ﬁlﬁﬁ?@u il L% D MEEP o BRAEReDs Horg A imsix

well ti\@ua Gﬁlﬂtir@ PBRRYIN 5058 Dl\dEM?Hbﬁ?é)Eﬂ R2dinBlcobifing 10%8tal
' Res nsweness to_treat ment was defi ned as ? 50%

bometﬁ?mm d 10BN EFBES, P bR&srowiixmed i) andyalinsyed to attach

el D S8 STl o
beginnitsAhs B6pedmepnEi ebig et al., 1999) 4 LXFA 629 Yes

T e rOnthed ey it gbophur bufdsona @S s fgn cubarea
with &ther 18988 of Re Inlidatea’Atiboy f)(gcgléigl&ﬁh 250 é%&/v %é)s?rg%

1072 Yes (Fiebig et al.
(BSAg4 R nzgOm), mﬂll@\mM I-H’ESYBH 7(2vGoinating buffa), oy M&Qﬁx}dmg
buffer azlonNethm'igoﬁ. M’te{' uhour af’ roomztemp%rature, BRG was added to a final

concentration of 5 nM to half the wells (+). A similar volume of binding buffer was

added to the other wells (-). The incubation was continued for approximately 10 minutes.

Supernatants were removed by aspiration and the cells were lysed in RPMI, 10
mM HEPES, pH 7.2, 1.0% v/v TRITON X-100™, 1.0% w/v CHAPS (lysis buffer),
containing 0.2 mM PMSF, 10 pg/ml leupeptin, and 10 TU/ml aprotinin. The lysates were
cleared of insoluble material by centrifugation. |

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 pl of gel slurry containing approximately 8.5 pig of immobilized antibody to each
lysate, and the samples were allow§d to mix at room temperature for two houts. The gels

were then collected by centrifugation. The gels were washed batchwise three times with
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13 NCI - HA41(KAM Yes (Gidley et at, 1996) 14 MAXFg january 2007

MX1 No 15 MAXF 401 No (Fiebig et al., 1999) 16 MAXF
wo46n4es9¢ Bur ger et at, 2001y, 17 MAXF 713 No pEBRUSHH3/021590
et al., 1992) 18 I\/AXF 857 No (Fiebig et at, 1999) The
lysis bpfer o rﬁ@gﬁ@g@mdmtm oBDS sampletbyfics wastheslagded and the

ST nce CLC, nodels #1-13) and
SamPT&%mr ygéztgégg?ﬂlf ! n%#‘fﬁteiééﬁ? Ni ne of the NSCLC

nDShgieSna(c#ﬂ;s Qpreaiid 0aldl1296 gaSherRRE @S %élpﬁifﬂ eled@blotted onto
I ved by serial in vivo passage o human t unor

mtm?ej sresnbrangshixg pERsenceiof Firb 3 wes asepssed byrprabingihablotovith

oSO8 i A ) AT o
Blotezh) rﬂlepbloqsamé elusiedel] ssing b@hémitunbreceat Qbsase (BULE.

Wnterhalter, B. R, and Fiebig, H H
Ame{s% Est abI i shment and Characteri zation of Human

Tuﬁpéhm%@ ﬂm'cfé‘ Q}Aeﬁﬁﬂ% f&!gél%gff‘e SK. BRI oetls,

| mmunodef i1 ci ent ce |n ogy, g an
respeptivabeiiybB3 vexsspres(eﬂanah Ert32 gemymopreqipit23edl§. wHsn Itme,lls were
Fl. e

sﬁm@te%ﬁt@?%&b Eptpp gelly wq:p géqt mc&;gtpg g&fqhdﬁoqﬂcloglr:}fjanubogy 8C4 the
ErbBIRidhal WX A AR dIHWOFT @élls@% SAS MR&202A) of Quﬂ}%_ﬁgﬁy :rgg%ced

tunmor xnografts in vivo. 1nt. Cancer, 92:71
in SKFBRb3 ecllsiFig-i5B, linel 264+ ohs shawnnin FigseB, menoelonaluntbody

204 R cRgin fenatfl RcPation 3 ERHD b RARES BB ana s
BR-3hi¢liBsbstaRtigty mordéfectitely Hthh HERGBPURSY, ﬁx@ﬁﬁuba}@n with

2004/ 008099 - 84- PCT/U82003/021590 Fi ebi g, H.
HER@EP@ decwasgl theditbBReignal ix MCHEDbgates bﬂr}ﬁﬂ Irtt@nm-rno effect on

RSE RIS co RREMIGHN o) SKAREAGALS BRlibAbaRi ity an
antibady 4@aist m'mEGH?&chﬁmﬂ@éa-b,fO@mF g&te S@ei@d i@ Ul\s/zl:x) Blﬁﬂtﬂofbﬂ%tgdn the
vel opnmen i_ebi n urger, eds
ablhﬁ( ng@%% acpglmn}unoaﬁmpzfgteswh Erb%Zalmeé&wr opil lige, gAndr es,
Garner, C., Mao, X. W, and Slater, J. M

(1996) Eval uati on of TNF-al pha effects on radiation
efficacy in a human Iunﬂxaﬂg tarcinona nodel . Oncol

.t e Ang Hip Xenogry A
pi)mxﬁﬁﬂzl}ekb ﬁﬁiﬂi@ﬁcﬁe s@av%eeﬁﬁ@@é‘d for %&ﬁﬁﬁs‘-}%fn%s to 2C4

therapy of ‘a human lung cancer 10 xenograft using MAb
Thesergydglaispresaniuhaipr ¢ansérs siedhi aﬁlbmgast Mgopmdﬁatasand@lm 5Re60% of

: t 39: 17 to, S.

the mifip conordBR) 04 gy it VORT s bt T spodls tested
for resioinkie ¢ Yo 2€4. Bﬁ@ﬂy,tkﬂﬁﬁﬁh tgial :Eb%b ARDIGBORS mm size

xenogr afts. J. Cancer Res., 88:1205-10.
were transplanted undemeath the skin of athymic nude mice. Alternatively, human tumor
cells grown in vitro were detached from the cuiture dishes, resuspended in phosphate-
buffered saline and subcutaneously injected into the flank of the immuno-compromised
mice. The growth of tumors was monitored every 2 to 3 days using an eleciric caliper.
When the tumors reached a size of about 30 to 100 mm, animals were randomized into
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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Zou, Y., Wi, Q P., Tansey, W, Chow, D., Hung, M @January2007

Char nsangavej, C., Wallace, S., 15 and L| C. (2001).
wof2zbeigwsoseness of wat er squ@,I e poI y( L- gl ut am BcT/US2603/021590
aci d) - canpt ot heci n conj ugate agai nst resistant human
1000 HA$§0 aama e Respomsiyeadss tdfréatmenidersiefiaed e 50%. tu@orvdlume
reducé 331-6. Exanple 3 Detection of Heterodiners in 2C4
8§pon3| ve 20 Tunors by I munoprecipitation 2C4
responsi ve and non-responsive tunors were subjected to

| nmunopr eci pi tati of,ppav & I;E% anti bodies to
assay for t he presenc%’log %Eg 3 and EGFR- Er bB2

ot ers; ss—othernse—st4
MOd%E%E 34 ﬂdejccor dRGPESIVERGSSat ifs T e@@grence

—Cloning{A Labde gﬂr\/ Manual Cold Spring

Liar hEXEARSY vork. |8 25 Cold Spd iFigbigatBbr1999)

2 aboL¥iFdx P9%Pr ess. 1¥82. Anti-HER2. janti- HER3 and

3ant | LNERL526t | bodi ¢dower e sel ect ed | {Riabigobt dl. NIBOOE I 0SS

4r eat LXFEPO6ZEt er mi neYie§ anti bodi €S ¢mishio #aHibeer
5I—-]EF€?L;¢EII;\1-<§)@nd HI:RllNlbecept ors "Wer ,%p%sseo ?en num’:m

Gl TN INS ) N A I 2 0 M

UST T C UITITVI N\ T70VWeT YTt Ve
7_6615\[ g’my‘quDEQ I"\J_%Qr / h|—| 7 '-_\\ - N EFE b/
84 o m el l pr \IQI n fromnnu 1(B

9 PERPLXBERDTAnd  HERXe®xpr essi ng_cel (Behigst slag2P3) ed on

10an BO8lug®l and tran¥eerred to a ni { (Steinl dtal 2081)

1lnenpNaiidii®2 a seni (Wey bl otting pr pcesios et A, 1997)

12bl ockiOrgi3mt h gel afNg, a vari ety of (ahif éral Eodh)

132Nt | NOHRAAAN || YERS ant1 DodTes YL EFEY obs

r
14[ ne] _ mib‘dul Y aga Ilbl otfrer—tp ‘lcucp Ot-S~

n thal avinara, nt.c

I"\IIL T CI Cbl < Of—duSe—+HR—+tnre Tt
15 F@*Eﬂ | ow—di- OQR hot- show C[?—El?lgﬁ ilnflgﬂ?) crLQss

16r eq & 9Q lanuat$® 2007 WD 200 @Ugmal 391}

17pcTy Mg 31321590 FNesh tunor sanp| Bergenret alori99hkd

18mech®AXBBSY on i ceNand |ysed in al (HigHiget alga09®)i ni ng

50 mM HEPES pH 7.5, 150 mfmm NaCl, 1.5 mM MgQ Z, niV
E@Eémoﬂ@ls%pr@%’b’ twi¥fof hdhor t'}pes/o ﬁa!’{/lélj} na_ﬁJsﬁJQﬂ‘ L& g Whcer

g/m aprotinin and

F
(N SCIaCt W@d@lﬁ #adﬁb m@mmc@ceMMelslﬁmfw) \iine of the NSCLC

{ t ant
modcfi B4} SHOREn RS Shiter boBE Wik dsvived By Sert B3P sbeter
huma:bmmrﬂngmencs mhmmimddeﬁcwﬁvﬁndey e @Em4ining NRCDC ek (#10-
per_|ys te) 5 g.anti ErbB2 antibody (ab-3, nouse

13) arvygeflbissd anodelsin whidriniviyo tumes geavah isieducad)imptaniaion of in

5 m Eppendorf
wuoﬁé%fegﬁggﬁ%g[g. pongglgd‘ﬁ]tnlkon of a one to twofold
Bergex ). heWardterh8lter\B. RIERRBFiabigf He H. (1997), BEstbhsimient agl 0. 1 %
Ch %tvv/. TrlﬁynTm -10Q_the tubes were rotated for 10 3-4

ara nggradis i Thyggmabpistic Hpde Misa das

‘Immuﬂ\&ieﬁci%ﬂﬁpﬁ& lh"@hcb gﬁrhﬁeﬂ fik ﬁﬁsang‘ﬂ tl’g}B?%%{i)ed%f ? [ﬁ%:ger)

HEPES buf fer cont ai ni
pp- 23%46100. An equal voI une of 2x Lammi sanple buffer was

s 5 e oSO, TR S L
evaluafieh ar &hﬁ%o@ﬁéxsﬁ@@ibmmn conjugate (MTX-HSA) in human tumor xenografts
invivo, 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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PAGE and transferred to nitrocellulose. The presencg january 2007
of EGFR-ErbB2 and ErbB2-ErbB3 15 heterodiners was

weaeresd9 by probing the blogs w th anti bodi espagasnginzisoo
EGFR (rabbit polyclonal antibody agai nst EGFR
Fleblglpﬁt Ht, é)engbr,,WUSAﬂmthth F. G@QSMHW@MB&I(ograﬂs

e S0 B oS SO A G B
to Onaﬁlogyf R*élvvhndécof&miﬂob We[@o@ﬂﬂﬁcdaﬁ@%ﬁig@év%ﬁph&‘ﬁt B3P

used as secondary_anti body. The blots were

Flebl%ﬂ%@lél M- Bnrgey; edy. Baselekerasnh Ehs?@eﬂbe 20 subst rate (ECL

ol 5 FAISTY, BT SIOE YIS0 3o

EvaluE%BoEi[‘NlBZalﬂei dfeotii ot diatianeficacsaan huhaRdinLidhbaicintfa
ef— served between 2C4 responsiveness, as shown in
modekaQeol fes.q g Sp1ve- presence of ErbB2-ErbB3 and/ or EGFR-

Stem,ER bBRvhahe L6} r‘i“:’l’i&lF EZ %&Eﬂ‘, %@eﬁ&#ﬁ% Eazéhf@tﬂs,(é. L., Hansen,

Redponsi veness’ T o
H. 7. ;andﬁ;mmgae@; DoM. (2004). eSﬁ@essﬁdftherhpmmﬁdamhng amer

xenog%ﬁﬁ gsigg E@i% gﬁ%ﬂi‘kfa?ﬁg dfésgh‘éﬂ%}gg ?%g%%&e %@F y @#ﬁg

HemdBXR3@ntatdeen of tunor and treatment were perforrred as
described i n Exanpl e 2. HER2 heterodi mers were
Yamarstlelate) S.,I0hikezawesdr, ﬁméKad@taER 6(&@976 AntHﬂEEZr efﬁcacy of

e SBURE e BB 83 o AUPPL R U S
Zou, vetWﬁrQrIedTmsey ., heseIC, qug,lvh@ p@@aﬁﬁﬁﬁ%ﬁ%ﬁt Wanste, S.,

Neg t|V|ty was_determ ned by the absence :

and Lng t(ﬂ@ﬂlgaﬁ?éfecmwsyfmépmbmmlm g rgdeGaptotBerin

con BT R RS R 3R BT A B 53R, Do,

18:33HER2 anti body (clone PN2A, Thor et al., J. din.
Oncol ., 18:3230-9 (2000). In 5 of the tunors tested (3
lung and 2 breast), a sjgnifjcant inhibition of tunor
grow h was observed, whiEEdmBle3 o) ated with the

presence_ofpdelifs! AlGelRhabAhBRSRALIHER? Wi th
ei ther HE ors By FmVh 4 .

phosphoryl ati on™TTat - tases. rs in which no
s i2gHirésponsive pbpmAepdnsive urvids va&E4 subjedddie itnmumeprecipitation

with R B Ao A e S@%%{fe?#%tos%e%%ﬁ EEPRT i i Erb2

heterd#kn6isO Unllddk bRk i88st@led ShebihbdrRtre'JEF3 &‘a%'tamﬁﬂaus

is a strong predictor of response to r huMAb

T. et al, Maolegular Cloning nd Liahotetory Maguils Coldi SpringHagboreNow (Y ask,JUSA,

ve been 'th ografts generated from tunor
Cold géﬁg ]ﬁarﬁgr ﬁ&@gﬁfp‘?’m ecti on of liER2

PrasipHBRY | &iti-HARB And %—M‘%ﬁﬁbﬁ&eg WeRseledteg teh QidoRs Yross
of rhuMAb 2C4 was assessed in nine established

react. n dp-defeamined pytibodiy crasarearisdBER NSTERD, HBRD gncdh HER4 receptors

were &ifRe ot Byl Gl el kB oty Werdfola using

a Tritd0PIX100n@ 94 weight per volume) containing HEPES buffer (pH 7.5).
Approximately 20 ug of total cell protein from control celis 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. Afier blocking with gelatin, a variety of anti-
HER], anti-HER2 and anti-HER3 antibodies were tested for their cross reactivity against
other ErbB receptors. Aniibodies selected for use in the experiments described below did

not show any significant cross reactivity.
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GrbH, Freiburg, Germany). Human tunor xenografts arg january 2007
bei ng considered as the nost relevant nodels for

wantismagwoer drug devel opnmentgssi nce the pati ent pSr/isHwni /1590
are growing as a solid tunor, develop a strong,
v airesh mor sampleg wietercished anasharg cailybrsihe mctibmi in a buffer

contaite 50 SR EIRPTry 160 e iach S mERCE: bt L 20 %
(w/v) gly&erslt 0lop gV Teltchive R30S th/PMSF @ ggﬁﬁl apPiHn 41do04 mM

was assessed as described in Exanmp Significant

orthogm@ﬂmw i nhi f&@m@lﬁvlsalewd/ﬁmgﬂrwgm@@nmmdssverm@m the

sup eljna vférg ?%rgéle%e cl%%e%éﬁgﬁct)}%r %lr‘?f'tt?laéf?%sby( cﬂtﬁbﬂg ?I’eared

tumohlSEz@te@@Q? ngstoleitper B/6afd) 5 1 a&tl{ﬂibelZ ERttodgT (BB Nmouse
i nhi b|tory response to rhuMAb 2C4 treat nent was
monasipgeh b OB 5507

e98gne - ikandot0 Iipgelein Groonplad egarose in
B 58 MR B o o

HEPEW@TDPHCZ Picbatapting 0.09% (WP Tricod™ X1 tHeriabasavabtotatd for
nine NSCLC tunmors. To determine the activation status

3-4 hewrs ﬁEﬁfC Mle‘éféd by csnsifigation; ﬂbﬂ pslﬂqswarwashed two to three times

¥ [ Q
w03 e G REPEYERS Rl 9 s DL ASRE . o
equaltxtdﬂinﬁ@of Mﬁnﬁﬁ@amb?é%ﬁ@? Yad Bd’dehqg e waBed iriRuiAYREkipitate
stro 8 HER2 activation. 9 January 2007 WD 2004/ 008099

wsheged @zfém R8T | Ehesanylen ar saamigd bl') SDS-

PAGir3 h u%%%ﬁ% @he c ﬁﬁgaﬁ%ﬁé‘%& o %E%Egﬁ 6&9} e rﬁZ‘ErbB3

heterodimetsi Waﬂés@ﬁedl‘lm/prﬂbmg tﬂlb slon |W1ﬂ:Ciﬁiﬁb0ﬂlH.‘!ﬂ @ﬁt@ﬂ EGFR (rabblt
NSCLC that 5 .responsive to treatnment wt

poly 3) Aot ECBIR, LS tgice NS Ao o4 ot BB E G

éﬂﬂ%%g 1}5@2 Eﬁggn%rlﬂ E ?@C I
pOIycw]:ﬂt%annr saﬁgﬁ‘kﬁﬁs 0 téal ned by g’?ygsﬂ)’/%aﬂ uri ﬁzga’p),ems
peroxidasg (RQAD) labsled tntbmbbit Rclmtlbmdm(ﬂalomthalmmmhes Ins. W) was
At NG T -

Subsu%% T0plus Ahelklaff €s are contacted with an eTagTM
speci fical 'y b| nds HER2. The eTagTM conprises a

d @mm: dlshewsrihic é@s}ﬂta nfithgsd ¢xpetimigiiad iThe preseree pf EreR2-EdB3

f The.detectable moiety i.s |i
and/of REFR- b erdbiimer R by St | Bot Mk abprvid Bfvesaca
respol¥ive@ksf bt ShovROn!TabR 1, @hd Hiciiésdfce CORIBB3-FIBY IM/bSEGER-
renoved. The tunor cells or cell | ysates are contacted
ErbBhetgrogigetsond bi ndi ng conpound that 15 specifically
bi nds HERL or HER3 or HER4. Unbound conpound is

renoved by washi ng. Thgxﬁﬁﬁﬁr}p bi ndi ng conpound is

then acti vat ed. If t he ndi ng conmpound and the
Caxelatiohiof @e essitd rhuB A2 CH ovith HERQI Fndsnholthon

ed se ndi ng co cl eaves .t
&@5\9‘ gteof rﬂiﬂﬁfiég 254 %%@rrgrg%ﬁ gas bren atwdied anflﬁ dgman tumors
1,
cxlai8 8 A TR ELorr R 882 30 B o gor o
treatntenhrwerequenforinedss dedcriiieRAn BERhple2. HIFFR2 hMERDdimerkikRe ddfdsted
as descnf)ecf mdéxampfe 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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Upon determ nation that the patient is suffering fr
a tunor that conprises HER2/IIERL and/ or HER2/ HEngmanuary 2007

wanosmososER2/ | | ER4 heterodi nggs, rhuMAb 2C4 i SpeT/US2003/021590
adm ni stered i ntravenously (I1V) weekly or every three

phosphosilgtion was emfiigmed b Rgmnumelstptechmaeﬂry usmgaphosphefsasoeﬁc anti-

HERY ST P PR P a ki Pt 1323028000 | on ot

2 QHW dHth®mbirghsied SS’ RERMHnH 2tYreaAt), a HighiFRAn mﬁﬁﬂﬁﬁ'o@ tfmor

for efficacy include response rate, and safety

STOW@e‘EMPVe@fWhl@]& e@n@ﬂg@ mfhtfhe piesaica gédctostabla heterodlmers of

S R -

9 turrkd ini velsibh b su@mﬂcaml rd:ﬁiﬁ)hsé % rhanRey Z@Bﬁt&ﬁbﬁt vfze%robserved
Treatnent with rhu A bi ol ogi cal sanp

heterpdipsrs g @Ot:(f&‘ﬁ%féﬁd Y H@Rz Shesphargn as shewhcTbopisssice of
m%gﬁs%%rafaﬁﬁﬁ PE o e Bl G

respomd’te rhuAbC Ainentmentrin abholindeal nedelst Biveilar Bbeervations have been

| ogi cal l e i s anal yze for HER2
g‘s’ﬁ%@ﬁﬁﬂﬁéﬁ@?\' eéﬁﬁm #or eci pitation and

Western bl ot anal ysi s, and/or for the 35 presence of

HER2/ HER3, HER2/ HERI angikoimnid=R2/ HER4 het er odi mers by
any of the 9 January 2007_%37004/ 008099 - $8 -

iy %ﬁ@ér yJ/ 84 @M B eaf%%s%gs%éiéh@é %ateﬁﬁeﬁémgﬁz@au cell hung
carmﬂdEEZ{NﬂERLC)aﬁ:ﬁb gafietERdinRdelsHE PRI ERFA Z90eLIXFseiay
show a_better res?onse to treatnent with rhuMib 2C4

LXFE % L34} Pt XRinethe 62% dagite I%th)7mcotest

Gmb}%e}rﬁgigpgd éﬁw‘gxarrp e, Su ] ec?fa?%l agnosge%onﬁ 1}?&6’@3} Iﬁ?ist
relevanbmodels od dntivater drag debilopasnt @fnce tHefaticht! SEHOrLore growing as

of tunmor ce]ls fromascites fluid. This
a s FBagr <y fop AsroRTfal ypukte, rocRERZISBES O A APBR by
differkdHNBR. pﬁﬁﬁdﬁi&n?me%n%%éfff&g@gu to%kz%es%ﬁﬂ;'txé@ér? oléigﬁle

require a mni
Onglnaktumotﬂmdmt@lngymaicm:ndshmiumhe patient suffers from

E%ce@ &@gwﬂk}sﬁcsa%tratloswggn} )tmg%télﬁgj:rést ate Cancer

mhblgigjg g&lg»}?ﬂy&%tdeﬁﬂ%% islrles Oﬁ/ﬁgfo%ﬁﬁ uﬂﬂlnhoﬁ SP%b ‘ﬁ%atﬁlénlﬁ’ gﬁggﬁ' elative

to the centrod group. clayhm @ﬁmné?&clpfémoddl)s (LXEA| ZS\’R@BXBA 629DarmigL XL

o2 S5 BB S LR GBS S

Severallﬁaﬂﬁmﬂstsw fighmif-st8ivaRd SRR Y haveiRkozed Rvestizaled a0 AR pY&8h
(17 cycles for gﬁ%l ents who show no evidence of

level. fjsssha i 19 tgreddil d e Memunepracipitated Sowruimenetirastsy

o TSR 5B BESRORTE AR AR
blots wMdrk thienfpeotesdoeish mﬂ-ﬁ!ﬁbsbbﬁtsmﬁﬁﬁ anti- ?%Qitﬂﬁﬁ?s% @hovai Fh the
erern, are

pes cited t y expres
lower piel th rcertermongie Rmpryfi KEA DAL BXEA &b and 1072)

bed with reference to certain
mspiayé?b%ghﬁe@ﬁngaéaﬁ%ﬂ.
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the invention is not so limted. One skilled in theQJanuaryZOOT

art will appreciate that various nodifications are

wOesEIbseo W t hout substantiads.y altering the ipyegtsioddezi590
All such nodifications, which can be nmade w t hout

undue experimentation, #xamplténded to be wthin the

scope of fhe inyention, 9 January 2007 . 004/ 008099
- 89- PCT/ 32888y 0 CRIIY LID2 S 20C Eéﬂ@-i—lv% A
and X ’ b.2G4 by, Detegting H rpdimers
t 1 £ bAER s (bt A ks MY ing H6R%amall cafl xu%&q Mo QRROLEY Bkt is3
a)gget ectsilng t he grqlreasleﬁce o%na HER2 ER% gﬁg/ or@) ' .
respoHEiRe (HERImpriovigh rhuddip €4 if mtumpr drosmthelpatierdt isfiudd to comprise

FR S ity e R B Y gt MR RERI ahI08 " Conpl ex | ¢
A tufisit sfﬁﬁ'lg%is obtathed 1‘%&%& ﬁml%g Edr%iicém résatti6h 8F the tliBor. The

anti - HER2 anti body ocks ligand activation 2 of an
sampler is henansiyeed fos thaprsencs pHERRIER S agl/ oriER METHRIdang or

| 1 wherein the anti-HER2 anti body is nonocl onal
HER%/n lj%golbes;ero 4. 1 4. The method of ciaim1 wherein

t NEurRdHoellE G Rdt &0y cdar&adtém%aﬁ@ﬂaggmth&ﬁg%ﬁcamtﬂm&

of claim 1l wherein the presence of a BER2/ HER3 and/ or

HER?. fprelagEiropprses adetesighlesioiely gnd a8rstbingipg moighy that is

o TAISORECL P DA ST BBty i

cleavaisln liakéri nfidrhHowimtivapfoe birgling beekss efgymiermaivedi an
AT ECE IO o FIT R —_—

speciﬁ):alﬂﬁﬁlgds'%ﬁlﬂ‘ 9r HiERA LA R, HEGoRALoRoRM i a’éﬁg%d bg washing,

ant1'body binds to the 8 I mmunoprecipitated conpl éxes,
The secatddrimding eorhEREVIHE RGN Aokl aded. HERR/ fHERIindng poregons and the

T

cleavE9HMB cR%Psble fnlbor if R elrg%m@, bduek @iff8e HeWBRbRI oikhe The
presence of a HER2/HERS and/or 2 HER2/HERI protein

identifisainesd free detactablemoisly: inFhejampdeingécates ghat e tumep comprises

e\ iy i body. t hat conprises a 4

HER?@%%%@‘E?@@“%@%W&%@%r sanple with an

arnpdaQidyermedatioh Geht iliegj‘ﬁtibﬂiﬁs SR o CRIRS b Sikchdthat@ofiprises
anti-HER3 and anti-HERL antibodi es, wherein said

HERYHER) cl/ s STIRY/BER 3andloe SR YHEBA disteendimersyrhgMAb 2C4 s

. Wl ' LES ond
adonif AR R TP Moty 09 vk o g IR 0Bl ARG e
respettivety, entibdisense pograsion. Theagibotly énsibplicd & avheltieddse ligeid
form S A e BP0l B RSy, Primary

endpoints for efficacy include response rate, and safety. Secondary efficacy endpoints

include: overall survival, time to disease progression, quality of life, and/or duration of

response.

Example 7
Clinical Study to Identify 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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O if the first and second fl uorophore are determ ngd
to be in close proximty. 9 January 2007 WO Sanuary 2007

waQ0k/0088999 - 90- PCT/ US2003¢¢021590 1 7. The nﬁ@’f}'gglzgﬁfmzlsgg
claim1l wherein the presence of a HER2/1-ER3 and/or 2

technagme/desomibed sbes. rSubirets whose bickegiea saplsywasposijive for HER2

contacting;the tunor san ' [ i ngli
phosgfH B AR Re i Bhoet HTREy HER, Bolittr PRl foro/mmRa
heteo@itRMs, 36Slikely td SHowt ab&RE rRpoite He irfRthRhtwith uMAb 2C4 than
ecifically binds HER2 and 5 further conprises a

« S . .
panm&%%wrﬁém@!%ﬁhowm ag HER2 phospharglation prywherginadictegodimer
i by a cleavable 6 linker; 7 b) contacting the
“wsgﬁﬁg%ysanple with a second bi ndi ng conpound, wherein

t hBor@xample) shttiéoteldiagnosedmdinstaiangincaesillaumg e rad)é%psy of
t ar get bi ndi ng goi ety that specifjcally binds HE 9
tomor figfue|QE AFPIEAGEN of tuyeqricgts Hemaseites fime, gThis dipsue wil] bepnalyzed

for FRD RS RIalcn 6 Sitbfithreaic 48l Yy iimiblotbhyory This witl
requiae & niimnomino sEatpno 25 hingtumbetisezond bi ndi ng conpound

cleaves the .2 cleavable lipker in the fiyst binding

c ot et Smsiogafrabere st Ckomsmcsh sk s Chrinay?
Residlant PesBith Dhhadd - CRP Q08 SGREA cBhcer)\Baf i ElssiH% R HHRE.

moi ety, .4 wherein the presence 'of a HER2/ HER3 or
phosplErpliatimRthgpaticet wilbsegive & laadingatose p£8H0mgef thidIAb €4 on day

1 of GRCHIER AR et oehe. kil of 4 me S BRL G esth
subsR@ERII1 @ c?rﬂle,aﬁﬁ ¢ontidudisRaraRhd A fsRh. aREdiRecontinues b?f

. fragnent . 9. The method of claim7 wherein the firs
ntrayepeppn i geviery Fiicelks/foe bpdn onsaan(ifimmoles) forgetgnte who show

] -1 t LNyl | seecon
o exidB00F Gfem? prokBsidR TRefom SATbUAREE) By e 3RO Sor
lack afn“esl sponsty Ve\lhdfrer@aﬂéﬂfébﬁs;l wr 6ﬂ1mdmhs, alﬂlbldlb 'scgétﬁnnlﬁi&ﬁm:\)@fcian.
clajmy7 erein the second target bindi ng nmi et .
c ogféqugrégcea citpd ﬂiEP@hPBE’g'ﬁ dislopyrgesny referenwes atied theseiowre
i1 j ond target binding noiety
herel@ée%%e?ﬂ&&gﬁ&ﬁéﬁ%ﬁﬁ%&?&anti body or anti body
f r@bitetite. prasefiBinvaittonie désordbaf with adfecciicodberriin eibediments,
.second. target binpdjin i gty conprjses a HER]
the inp@RgR g ol shymtied. 1085 ske(Cin fag 75 b FPREPipte st WY
modi]gieﬁio‘ﬁém%l oskiBleQPkRiup 8thsln i PatRel G inSLtdoR! IAM0suck

fromthe tunor. 1 15. The nethod.of claim 14 wherein
modifinaiions,wich fan hmadereithdny vndus expssimenitationg ataimtemdedto be

. .January 2007, .2004/ 008099 -91- PCTI US2003/ 021590 1
Mﬂu{@?esf?%e?ﬁ?ﬁw\é%mcl aim 14 wherein the sanple is
obtai ned by purifying circulating 2 tunor cells from
the patient's bl ood.




Dhnoth B W e

[a—y

R T Y T S WV W W bW

=

1 17. The nmethod of claim 14 wherein the sanple is 9 January 2007
obt ai ned during surgery to renove 2 the tunor from
woha4pagooent . 1 18. The nethgd of clai m 1l whergirusdeese21590
sanple of the tunmor is obtained froma nouse. 1 19.
WHATES CLeAIMEDIS: | ai m 18 wherein the tunmor is a
xenografted tunor. 1 20. The nethod of claim 19

ereij af. [ . 2 .
{F ane i TR IOHAHER sl rochoRlPEME e st an anc-HER2
antibodyousserising: 21. The met hod of claim| wherein the tunor
is alung.tunor. 1 22. Th od of claiml wherejn .
Ehe "t di6RIRS g Prasees of LD HEA e ox HHR B grotein complex in
Ldent ity tunor cells as responsive to treatnent
aSan:lpl\ll?vl%t E&gﬁﬁgﬁgi body 2 inhibiting the association of HER2
o) t h aduntifing eeurher asatspohgvEtoBateed with arftiafFERY aBtibody when a
conprising: 4 (a) providing a biological sanple
c"mple%bsr%t‘?cqung HER2- positive tunor cells; and 5 (b)
detecting the phosphorylation of an ErbB receptor in
9ai d HiheheghsdPdf ANP] SheRin'ie hei-METe) £hiiBBeP PloekYlighl QBtivation
i ndicates that said tunor cells are responsive to
of an Erhle hetaodimet compsiging HFRAnt i body. 1 24. The nethod of
cl aim 23 wherein the phosphoryl ati on of an ErbB2

(kHER2 o] . | t f .
&1 o s RERESE Sfipl Py BEERE dy IR sl BEPRRAS Bt aibody
2C4. group 2 consisting of HER3, HERL and HER4. 1 26. The

met hod of claim 23 wherein the antibody binds HER2. 1

7. T met ho f .clAi 26 erein_the anti -
i b dGe Tl i b ARG HERS RYIDATY 8 BHLAD 2C4
het er odi mer conprising HER2. 1 28. The nmethod of claim

37 Whehg nfethdifo i ORYere ™ thd Hdhce of o HERZEERI M&W/or

met hod of claim25 wherein the antibody binds HER3. 9
HER2/HERJ argtemoomplens AeBared d8099 - 92- PCTI US2003/ 021590 1

0. The _nethod qf..cl aim 25 wherein the antib i nds .

P oot i By B DR B Y Wit ot
HER? aafibddypdy binds HER4. 1 32. The nethod of claim 23

addi tionally conprising detecting the g;esence of at

Peast contagiig the buaprorrenipitatsd enmmbetcs avith arantibadygelagted from the

| St | . : . 3 R2/ HER4 i n
sfoup c?%@ég%%_?@%%@&%ﬁc laia.?ﬂ?n&@?, erein the
or esedeterminigaif dn pritGEERS axdroplaan-HHER] Zntibodpbiae s the
) detected by: .3 a) imrunoprecipitating any protein
ImmunoRE el BRI pr i ses HER2 with an anti- 4 HER2
@H@ﬂeﬁpﬁm R2 M?ﬁﬂ/@ﬁiﬁﬁ/ﬁﬂ[@l Q}Qf?sr(ﬁféc@gti?ﬁ &flietermined that
complex wth at [east one antibody selected 6 from
anti-HERB endyopangi-EdiRl atibndiepbind he theBRBmMopetipitiiERbomplexies. '
anti-HER4 anti bodi es; and

6. The method of claim 1 wherein the presence of a HER2/HER3 and/or
HER2/HER1 protein complex is detected by:
a) contacting the tumor sample with an anti-HER?2 antibody that comprises a

fluorophore;

b) contacting the tumor sample with an antibody selected from the group consisting
of anti-FIER3 and anti-HER! 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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7 c) determning if said anti-HER3 and/or anti-HER
and/or anti-HER4 antibody 8 binds to the 9 January 2007

wornunogpoeci pit at ed conpl ex, 902 wherei n a HER2/ piE852003/021590
and/ or HER2/ HER1 and/ or HER2/ HER4 conplex is detected
if it LO is determned that anti-HER3 and/or
Ant i - AibRmeghad oficlaim | whirrin thepricpenes of 2 SHRL/HERS wad/og

mm@w&g&g&g&&ﬂg,}p&%&%glng. 1 34. The nethod of cl air2n

esence of said protein conplex or

. gpnpl exmacting Heteadradmple with afirst bhidagt dongpohd; whemein said first
.. sanple with an anti-BER2 apti bod¥ t hat cy rises a
binding cpuppwhempIisss f Fird ke dindig PRK x%&pe@%ﬁ&b@mﬂﬁﬁ and

fnther Qi RpE SR Shiny ML 05 BRAGOE N oich Ralomypbt

linker; sai d anti body conprises a second 7 fluorophore; 8 c)
etermining if the first fluorophore and the secand.
B Lot pmenathe prommRle vt brRAS bRg TR rompRuRE TR e
s S0 S350 BRI By BUE i W ) e) BapBSi)ki v

. or HER HERP AW atmblet @déavinglagenionpl ex is detected if the first

B SR SRS o S BT R OGRS SR e
second B1hEHER6MPSinEAEh Ho&S RORINGBNRAE ScoRll bindifpBRIRYAE cletves the
det ect ed b%i’ﬁgs a) contacting the tunor sample with a

cleavablilinker ipjtheifirsg bindmecenpound trmpdnos £ fipefdefestablempietit apdy

onpo . [ f | ndj noi ety that
ot RRERHE e iRefiess e abdigEhn 018, ™\ ¥
whE4IM88 BREencR D a MRS ERG I GREIEIHER | fpssteeronpbexris dstested when
a detectable nojety Iinked to the first target binding
free detoegabds Jrofy 18 idenddigdbl e 6 1inker; 7 b) contacting the
tunor sanple with a second bi ndi ng conpound, wherein
he 8 il ' . . .
B gl B s e AT RHDRUAS SP IR Bt REE8 Ragprisgs an anti
HER2 amtibbiisRbr atibbR&agmentan acti vat abl e cl eavi ng agent; 10
c) activating the cleaving agent such that if the

i rst, bindi.n 0 and .t h 1 caond bi.ndi ng .
oo Htiere of SRS GtE i st st BERBeRuyPH. fifhprises 2 HER2
receptof RgRAUNd cl eaves the 12 cleavable linker in the first
bi ndi ng conpound to produce a free detectable noiety,;

and 13 d) identifyi rllg the presence of the free ]
d@t ecfhpmethad; aficlam 7/whgreindhesecprd {9rget bpdinggpoigty comprises an

'-HE% : ﬁl{;ﬁﬁg’ or HER2/ HER4 protein conpl ex
antt %{éﬁgﬁgc#ﬂ'&%en ret'e detectable noiety is
identified. 1 36. The nmethod of claim 35 wherein the
iir st Thangttoduifiethimg windrein fheseoprd weget bindangtmoeiety cofiRPises a
ant i bqd r anti body fragnment, or a HER2 receptor
HER“F?E'Q’Q?"F&E%QS'S?. The method of claim 35 wherein the
second target binding noiety conprises an 2 anti-HER3
ill_@.t I bcdfﬁa nREhRAYfIcROEY WHAGHRRY secOid @rddERRAdi @RAS comprises an
i gand.
anti-HER1 antibody or antibody fragment.

13.  The method of claim 7 wherein the second target binding moiety comprises a

HER1 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 38. The nethod of claim35 wherein the second targe

bi ndi ng noi ety conprises an 2 anti-HERL anti body OPJanuaryZOO?
wanbismogbye f r agnent, or a HERY receptor |igand. pdr/8$003/02159

The nethod of claim 35 wherein the second target

bi ndi n rml et conprl es an 2 anti-HER4 antibody or
aHti bo Aelaing 14 yheporu thesawpleds oblagiad &y purifidog circulating
la%% 23 wherein the biological sanple »

wmorl-crélfst%ue 0 %f%e H?rom a 2 tunor biopsy. I 41. The

met hod of claim23 wherein the biological sanple is a

b17ol odltwahethbd oficlain ¢4 mberefi thg sadpledl ebtaingd g sugdryso remove
the tu % C|rcul ating plasma proteins. 1 42. The nethod :

© P#Cherein the tunor is selected fromthe

group consisting 2 of breast cancer, prostate cancer,

11819 CEHyGREthod 6F SARE 1 Hhefd AR /sa & AU fuibr SARG

43. The net hod of claim 23 V\,hgr elﬂn ErbB reéept o%ﬁcd&omamouse.

phosphor ylation is determ ned by 2
Wrundrecesthpd af ¢laim b§ whiwsirtthp Bimerde pxenogamftcdmssioer n
bI ot analysis. 1 44. The nethod of . claim43 wherein

Br
2 ccr HieBod BRGSREES WhgehDlle xend Pty Brmduced By
transpldm:mgarﬁamofmﬁ@ﬁﬂﬁﬂﬁﬁﬂ@&m&ﬂse PCT/ 11S2003/ 021590 1
45. The nethod of claim43 further conprising the step

Bhonarie et R Sy THERIRD e BBeRG MR

anti-ErbB receptor 3 antibody. 1 46. The method of
oRai M2 WRSEHTLIRADBwhER R furkdlas B ARithAY t@fof, S
determined by 2 innzunohistochem stry. 1 47 A nmet hod

for predicti gg the response of a subject diagnosed
Wit h &> mefedionidentifying tumaneells gs respensiente tightmentwith an antibody
B l '
B Tt .
comprisingpr i sing: 4 (a) providing a biological sanple

tained.fromsaid subject, conprising HER2- 5
si t PRYiqingabiclegiral sample cem@sfma -pative tumor cells; and

sp

ol ot b BB DR B iuchlr Al Bb Bl o,
whereirs sgid| phﬁmheryﬂauon mdlkﬂéwthatcsarchnmon celisaird regpdniivetio tr8atehiwith said
antibod sai d anti body. 1 48. The nethod of claim47 wherein

00¥5i d ErbB receptor is ErbB2 (HER2). 1 49. The net hod

of claim 47 wherein the other nenber is selected from

Rhe gThemeitbddTRHiRt23Rehedéin e PhospieRHa

The nmet hod of claim47 wherein the ant?%gdy bi ngé(ﬁ%m)
receptopjsmiptecteds 1. The nethod of clai m 50 wherein the

anti-HER2 anti body bl ocks |ligand activation 2 of an

Ebe ﬁbgéﬁ{ rel n é anlfé& oéﬁ&lm rr%ﬂ'%%ﬁlg%iep%l’? thegroup

consistifip ef HER3oHER1 ankléIER449 wherei n the anti body binds
HERS.

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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1 54. The nmethod of claim49 wherein the anti body
binds HERI. 1 55. The nmethod of claim49 wherein tﬁedanuaryzom

warnvidmoghpe bi nds HER4. 1 56..dhe met hod of cl ai pednds2003/021590
additionally conprising detecting the presence of at
| gast i | ; e group
et T e S R PSR P10 -
the sanple. 1 57. The nethod of claim56 wherein the
@les erifle méthedpficlpino? & ivhertmihe entibaiydindsdER4. 2 by: 3
a) i munoprecipitating any protein conpl exes that

C ri.se H L 1.h. an, ant.j.- HER2 .ant ih X b

Bl OF it o pelonafy ooy naetas e ftegmoe of at ast
one prét8in RIS RIREIdFEbrh M Brb coxﬁi_sﬁﬁl_%dﬂﬂﬁmﬁm 3,/HERS/HERI1, and

anti-HER3, anti-HERL, and anti-HER4 anti bodies; and 9
HER2/FERfsinythe gaple\O 2004/ 008099 - 95- PCT/ US2003/ 021590 7

c) determining if an anti-HER3 and/or anti-HERL and/ or

(i : s . el
Bhpi RanAgod BT Bl 1Rl BT b
complexes isafetddbddByHERA conpl ex is detected if it 10 is
determ ned that .anti -HER3 and/ or, anti-BERt and/or . .
BNt i - HEYENNoRrSCYGHAg aty Rratecqmles Hat eSS @%%1"91 Vith gganti-
HER?2 &ftiBiExes. 1 58. The nethod of claim56 wherein the
preserice of HER2/ BER3 and/or 2 HER2/ HERI and/or :
HER2/ HeRbcinptheiimmuoopieeipitited dernplek axdthag leadt arie antibody selected

tacti .the.t | i th . i -H ti d
from 4 G ORI a3t SR S RO e 3y RS SaieeR e
MOT RfRiEn M fishidantaMER B ek ostEEERY aha Rt ETEROihbibody

] consisting 6 of anti-HER3, anti-HERL and anti-HER4
binds toihe ibowineprecipiieied complgkd anti body conprises a second

741 yorg ; Hal i ' : . i
B s B, S B ERT Sl SR AER complsy s deected
is deternii@dihai inti-HERFRAE/6F bt HERE didin a6 CEIRAatihodiea BAfl to the
. energy transfer, 10 wherein the presence of a
immunoprRePHEtRd camPledr HER2/ HERL and/ or HER2/ HER4 protein
11 conplex is detected if the first and second
fdquor {4 : t j I3
o4 ARG G GBRPITNAG S o PRsbice B 028 pRIAH Bl o
compledERiy/deffelRBddiyd/ or 2 HER2/ HERI and/ or HER2/ HER4 protein
conplex is.detected by: 3 cont i.ng.th upor
Sl COnEHPEE FOr BRI WD oAb TIRE MLy fratehmgprises a
fluorophdreSt 4 binding conpound conprises a first target
. b 2

I ndi ng rmi_et%st hat specifically binds HER2 and 5
biir t heoniecting ths dsmer sampérwil hrantiliody yelbétok fdmtthe ghap consisting

JnSt tar bi,ndj. i b cl.eav.abl | i nker ;
of anti-HERS, s AR, oy et it e N Rofoosy Pt socond
fluorophérepound, wherein the 8 second bindi ng conpound
conprises a second target bi ndidnt% noi ety that
€

§heci ﬂp@gpixymg,if ipsfirst filnorophore an 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 fiuorophore 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 tumnor 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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9 HER3, HER1, or HER4 and an activatable cleaving g j
agent; 10 c) activating the cleaving agent such that anuary 2007
woOR0d4fvesdd r st bi ndi ng conpougyd and the 11 secadfus2003/02159

furthePb Il 0 S [ m.ty t.he second
bt & BEROUDN oiliEn 1B REfe S el I mRAEERY p gloavabte
linkert he first binding compound to produce a free

detectable noiety, and 13 d) identifying the presence

of) ¢ he CoHBeTRITE Fird el ity 2 cpend i pommsaph.odngs tho
secon@bindinFeRpbERB &Ry 0 .

w colﬁpllngx 5@55 i sc%g% ect eg ertf&1 ?tggﬁéﬂ e?fegg{hé{ %&&gf'@}l}{ kinds HER3

or HER {enHER¢4ed an agiivatatieclestingdgent; cl ai m 59 wherein the

fiy st rget hinding noiety caonprises ap. apti- 2 HER2
aflt i boé@“%ﬁn%ﬁ}ei %%‘Eglgf%gﬁﬁ%%lﬁ‘? ?&E’rfjtge ﬁréhg peund and the
d bigaing codpd@iiias ih Q0& i s
i u%g_?)og/ 021590 1 6 o P Compgund cleayeg the
cleavablg dinkerdip e fizst bjadingicompagndvi produce erfireidetestable maiety; and
ti-l—ﬁgﬁ- i r.antibody. fr nt, or a HER3
r écept of ?@%@89{633%6#%@%6%?%@% 59 wherein
twkersiaahaprebeice f a BIRRD/HBRARE BERCIANRA | I@r)HEE ,
; ag(ii -BERTplraenti bod?/ or anti body fragmsgto??%r a éefrotemcomplex
is detegled when freg defagiable majely isndentifiadhod of cl ai m 59 wherein
the second target binding noiety conprises an 2
agg.i - HERQLaib . ' ‘ . 0 a.HER4 | .
rgel%ept or ||@g’§ﬁ§? % 225%‘%%&%@% r%%ﬁ%‘%g@f’%?ﬁ%WWé%Pﬂsesaﬂaﬂﬂ-

HER2 @anibdsiyoiragtibady feymping, drs HERZ reecytbt Bgapdd froma 2
tunor biopsy. 1 65. The nethod of claim47 wherein the

{0l ogi a is iological fluid_ ,2 conprising .
AP o B nemBRE flated 5 w et B SGionk uftas! bigling Hdtay comprises an
anti-HBRO tgiitsly ok abodiheagiRinh of 20fEred f&:?t@?ﬁ%@ﬂay ein the
tunor is selected fromthe group consisting 2 of
br east_cancer &lo_st ate cancer, |ung cancer,

- or SEhednethedebslainnds whereirhe senond farset biling eictpedmtises an

aut-FIER | el OF sl oo oF R e A o " o5

receptor and Western blot analysis. 1 68. The nethod
&P. c| Ahmredthohef daim B w&mﬁﬂhebe%bn@fwgeﬂ%ﬁﬁﬂﬁ%hbﬁ& dotprises an
B

. bl cated by .2 the presence of a phospho-Er
antl"m?@% &‘H&%ﬁ}%&ﬁ’aﬂ%ﬁ‘m gl or 3 HER4 repeptordigandt of cl ai m 67
further conprising the step of confirm ng ErbB

MeC e PUIPe methdt GFPIAY ) @hireR e/b-t){ggum@ 'J@Jgﬁ' -
' usi ng a phospho-specific rantt?- Elr rece lg(rf égﬁt%ﬂedﬁc’ma
tumor igPs¥pody. 1 70. The method of clai m 47 wherein ErbB
recept or phosphorylation is determned by 2

i nahi RESF B4 1, 71. qret hod. for .identifying a
é l;wl;[}'legiﬂb %e;ﬁgons ic\f}e 2% l?eégflnrﬁ%l?mtﬁﬂcﬁl sgmpln s a_ntpﬁgglcalzﬂmd
comprising che.datinpinmiot 6413gnd/oR bireleiBftylAtANBRRROT Y ati on of

an ErbB receptor in circulating tunor cells of said 4
bj e and 5 b) .determ ning that said subject is
Fixel ;%f’ Hleﬂ?%ﬁi?@@twl@awﬂm tugor i sglected dromBRZroup 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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6 antibody if said phosphorylation is detected. 1 73
The nethod of claim 71 wherein ErbB2 (HER2) %January2007

wohosyogmyl ati on is detectedos4- 1 73. The met hopcBUs2003/021590
claim72 wherein said subject is a human. 1 74. The

od j ] F S [ aj d
oy ect i FraeTbe it BEhel Ol e B oD B hE BB reccptor
phospietylatibrofy mhaimhistockeatigiysiny dhimspho-sebdicamtil OByreédptor
. rhuMAb 2C4 1 76. A nethod of treating a patient
antibediiinr i sing administering to the patient a 2
therapeutically effective anbunt of an anti body which
biggds HERZ, ' i [ . .
et ] P R ool PRt iy dgormined by
mmunghisteghemiseyHER2/ HER3 and/ or HER2, / HERL and/ or
HER2/ HER4 het erodi ners. 77. The method of claim?76,

Ee R Thbn i fRponiad = SBIec Ao ol e
positieé finior #d trekxedeni with e aﬁﬁﬁddPQﬂMbﬂtiig RSO QA fIn FHERPHY%h another
2C4. 79. The nethod of claim 77 wherein the anti body

membeg of fhgNiapB reseptog famityeomprisies of clai m 79 wherein said

anty bo js e) r o.the patient, in a |oadin

a0l oProyifne B AbaLAsRlpls? bl 34 g et otpppsin HER2-
positité tumtor cyldd; endf treat nent, followed by the .

admi ni stration of aboyt 420 of huMAb 2C4 on day 1

o?brsle ac ae@%%&%ﬂh"r}%@?%"%@ ﬂ%@éﬁ?ﬁé’ﬁf.m gaid brjogigalisample,

OfwRRMIEAG mg?kf:sﬁh&%lfgﬁ'gisl %I—(Ig%ﬁ&atﬁﬁ @%i#g:{l}ﬁént‘ﬂig Ry ?&ofr@p@ﬂ& to treatment

.. antibody uctrons
with sgidhdntibedyer i ng the antibody to a patient suffering from

4 e MBS 0SS RERD ST e

hager otheBiethodd? clall @7a0Her&h ettt éﬁﬂﬁﬁ@&'ti%e?ec&fd ﬂr@?ﬂ@ group
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one protein complex selected from the group consisting of HER2/HER3, HER2/HER1, and
HER2/HER4 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 HER?2 with an anti-
HER?2 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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59.  The method of claim 56 wherein the presence of HER2/HER3 and/or
HER2/HER! and/or HER2/HER4 protein complex is detected by: |

a) contacting the tumdr sample with a first binding compound, wherein said first
binding compound comprises a first target binding moiety that specifically binds HER2 and
further comprises a detectable moiety linked to the first target binding moiety by a cleavable
linker;

' b) contacting the tumor sample with a second binding compound, wherein the
second binding compound comprises a second target binding moiety that specifically binds
HER3, HERI, or HER4 and an activatable cleaving agent;

c) activating the cleaving agent such that if the first binding compound and the
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second binding compound are in close proximity the second binding compound cleaves the
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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,
wheremn the presence of a HER2/HER3 or HER2/HER1 or HER2/HER4 protein complex

is detected when free detectable moiety is identified.
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1 60.  The method of claim 59 wherein the first target binding moiety comprises an anti-
2 HER?2 antibody or antibody fragment, or a HER?2 receptor ligand.
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of breast cancer, prostaie cancer, lung cancer, colorectal cancer and ovanan cancer.

67.  Themethod of claim 47 wherein ExbB receptor phosphorylation is determined by
immunoprecipitation of the ErbB receptor and Western blot analysis.

68.  The method of claim 67 wherein ErbB receptor phosphorylation is indicated by
the presence of a phospho-ErbB receptor band on the gel.

69.  The method of claim 67 further comprising the step of confirming ErbB receptor
phosphorylation by immunchistochemistry using a phospho-specific anti-ErbB receptor
antibody. '

70.  The method of claim 47 wherein ErbB receptor phosphorylation is determined by
immunohistochemistry.

71. A method for identifying a subject responsive to treatment with an anti-HER2
antibody comprising

a) detecting phosphorylation of an ErbB receptor in circulating tumor cells of said

subject, and _

b) determining 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 (HERZ2) 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-HERZ2 antibody is thuMAb 2C4

76. A method of treéting 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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82. The article of manufacture of claim 81 wherein the antibody blocks ligand

activation of an ErbB heterodimer comprising HER2.
83. The article of manufacture of claim 82 wherein the container comprises
monoclonal antibody 2C4.

84 . The article of manufacture of claim 82 wherein the container comprises thuMAb
2C4,

85. The article of manufacture of claim & wherein the instfuétions provide that rhuMAb 2C4
is administered in a loading dose of about 840 mg of rhuMAb 2C4 on day 1 of the first cycle of treatment,

foliowed by the administration of about 420 mg of huMAb 2C4 on day 1 of each subsequent cycle of
treatment. :

86. The article of manufacture of claim 85 wherein administration is performed by
continuous infusion.

87. The article of manufacture of claim 8 wherein each cycle of treatment is 21 days long.

88. The article of manufacture of claim 85 wherein treatment continues for up to one year
for a patient who shows no evidence of disease progression.

89. 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,

90. Themethod of claim 89 wherein the EtbB receptor is HER2.

91. The method of claim 89 wherein the antibody blocks ligand activation of an ErbB
heterodimer comprising HER?2. "

92. The method of claim 89 wherein the antibody is monoclonal antibody 2C4.

93. The method of claim 92 wherein the antibody is thuMAb 2C4. |

94, The method of claim 93 wherein said antibody is administered to the patient in a loading
dose of about 840 mg of thuMAb 2C4 on day 1 of the first cycle of treatment, followed by the
administration of about 420 mg of huMAb 2C4 on day 1 of each subsequent cycle of treatment.
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