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di spl ayi ng activation ccordingly, the inventi on%ﬁr ovi des a nethod for

ext endM‘@ZQOfVﬁ@OQ% (Bricyeel 9&) ip Fiargted Sedasmm{mimepyspnse s, FWSY 3 16; psmpllpgiecile. pat i ent
;(r)mmarn![ % R I—ﬁﬂ@x losih ki ifhidHER v 2Rk l0gRiob Oﬂnlepg'ap't%ﬁfs tb BiohB&keR@bd €Nt i n an

S TIP or survival In the patent, wherein the patient's
can@er ngihog fay@tmﬁlmmww tsrEGHRmhibioresriotini Hils S2UHA2AMO0Conaighed f or

ext endi Pg:oﬁéeﬁﬁ ae?bé%?o%?n#l{e%mdsp née}-gll?%ndgfs sur V'P!@énts't{éat@d Qﬁltl ient wth

ovari an, peri t ne opl1 an tube ¢ er corrprl Si ng adm ni steri ng
per t uz pembuing ¢ah de priecied or thanaparyassrhow HERwhiieHoestdimetizationp Pajentpublgaiiells i n t he

pat ent ﬁ@@l%[n% prrtLLGExﬁﬁ?ﬁltd sglgétw Iof:ﬁﬁgrﬁg fogj tﬁ&k?%@m@ﬁﬁﬁﬁﬁé 'VV@M/@UMS @(daﬁfs

Descrlp?lon rovides a ematic of the
pr ot ei at tdt),rhlﬁﬂOQW@OSGaEfH(SawkmkaMH@é@ﬁﬂé}ﬁ)éé@7ﬁd;KSlDdﬁWﬁ1ﬂé\4l)rqs\We(18EQ I D Nos.

19132, BARUYSAY R LSRR ASELLMAL, dopin thereof . Figures 2A and 28

nment am no acid sequences” of the variable I'ight (VL)
(F| g 2A) aﬁdomlamaaldlnel HédvyG‘((WS GF(2Q04)213$cnu®maﬂsemﬁnt plgennexpresricinonal
anti bod d r of
vari antayg'?'%ﬁl(er %%%g%%?%% ?% ¢ Ca’gépegﬁ g@]lr%l)séézedcdtﬁ gég%b)%% gﬁr‘%n
and VHbg gaeelisgesudlegidenardasay fming ikdlated RN 4 fiiomiemperetissuglseptionrakien flt@um—ll : heavy
subgro%hvlgg%ér? lD.Nos. 5 and 6, respectively). Asterisks identify

di f f er énces envari abl e domai ns of pertuzumab and mnuri ne nonocl onal
ankdbody 2CPemuzuinet (atse knwar isalxlombilantihinngn mﬁncpbnaluEMb 2@HAONNE ARGTHN

frame K. | enent.arity.Determni ket s.

Fi gure ef%%‘tegﬁ’gg%gogt%@\? #‘ﬁ%‘”%‘{ TRgegRP gg sfjgggﬂean%eévsc(laos © ugntﬁ) Wgﬁgﬁght chai n
(Fig. merﬁﬁfanhﬁlm&s (HBY)) aad dunkea yo inhidit the (abiligy. ofiBlER2$Ef§rrh®cti\b hetmyiunefSDRs are
shown in.b | at e ht chaln chai n
o o0 RS HER sk iy RBETIER ) T30 PH LN M ler SRR oL RRNY

car bohygdfradsien IIHS)blet Seel r etatmphBghaiti @ndﬂaéa'tdéﬁgerz@tgeztehe meaw(zoma; Warddsi gpdr e 4

depicts,. sch i in t th t site of
ER,  SHeFER Arebeidtcs i et hebh xSt e St oy db SRR

HER3. Ficgid reBal5N¢dﬁrfa 401 :356:604@b03)Gina Mtk B2l HERantsmctchecebmmmd 7ﬁ(2003plat hways.
Figure 6 c ares vario vities band ert ni.ab

Fi gures 7A ﬁuz?ﬁag%%aa%%fa]éﬁoﬂﬁm% Pfc}%é%%ggﬁ% ggte SR f@ﬁﬁ%’éﬁfs B8R chai n
(Fi 9. Gbinordtided {9 itiabit dibikbalasidsifeany whivhirduksih geduddd;turflr@rdliferibn adburvival
respectl vely. Figures 8A and 8B depict a variant pertuzuniab |light chain

sequend® g‘(slffﬁf Caicer QG 13 NI20%Y) and a variant pertuzumab heavy chain
seggence ( FipgrruARRab BE@nidzNe tesilid) as alBER@Ednk MEhe/clinic with a phase Ia trial in patients

with advanced cancers and phase II trials in patients with ovarian cancer and breast cancer as well as

lung and prostate cancer. In a Phase I study, patients with incurable, locally advanced, recurrent or
metastatic solid tumors that had progressed during or after standard therapy were treated with
pertuzumab given intravenously every 3 weeks. Pertuzumab was generally well tolerated. Tumor

35  regression was achieved in 3 of 20 patients evaluable for response. Two patients had confirmed partial

responses. Stable disease lasting for more than 2.5 months was observed in 6 of 21 patients (Agus et
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Fig. 9 provides baseline denographics of patients treated in Exanple 1.

Fig. 10 shows all grade 3-4 adverse events (irrespective of relatedness to
t r eat mentwo 2boapo1bt shows serious adverse events (i rrespPeTiusz@econ6334

rel atedness to treatnent). Fig. 12 summarizes serious adverse events judged
to be related to study drug by investigators. Fig. 13 provides information
on sel gtiredindyeCHLORGEDL: B2 (B0M3)). Mdﬁbemf(ﬁ(slimgﬂgalﬁbﬁﬁfma@bl&neﬁebkﬁrSe events

and adverse events reqU|r|n expedite umari zes

ef f i caB§ath ¥4 i, ftnﬂ@eah gaganey fagﬁqggg?%%o 8% Ppﬁzﬂr@%’@ﬁﬂ@ AP g 16
shows tiifRaddd heif5i8AER:R FOBI183%b ON6 tdys PAnHddies &phrthAimab Watedbdetec@uar i an
cancer subjects treated with either a |ow dose (420mg) or high dose

( 1050l ek ProAmdes. Clin Greoh2 0 &938ver al | survival efficacy for

evafuabl e ovarian cancer subjects treated with either |ow dose (420ng) or
hi gh dose (1050ngi of pertuzumab. Hi storical nedian survival for ovarian
cancer 8 with topotecan was 43 weeks, and for |iposomal
doxor ubi ci N TaSe38: WRGKSn plblifles. tﬂt&hﬂfcﬁl\@ag%%n%n{hg5aﬁc@1%ﬁ@éi§s€t§:aﬂce@'Wltﬁ\éar' an
cancer subjects treated wth either 420ng or 105% pertuzunab. Fig. 19

provi dEERyHoerstborHERbitqrpqpRRmab Ratignds weye cadtatef fr gs{ivation.gadetegrnegdy ar i an
cancer Hgli g}%}?hst Lq§A%g)a¥¥a}t Peifh?QrEn &, ag%eﬁéﬁz&lr%tﬁmeﬁ% ﬁllseagé)prgér&\éfog eprs! i ni cal

ef fi cacy y PHER2 status, as determ ne for ovarian
can@er asdxmml,szvas pbsatve@mmatlwtszr@mm@ﬁﬂﬁeacﬂu@ahfab Fig. 2 1 provides pHER2

status, 2%{:&&1@%19 &t @Venﬁbﬁ @Awdésc& é?%@l@bx%&teﬂ@h% AL & &Je%@tpﬁ%re%&ﬂkﬁ?? ng of

pert UZUI’TB.b oW n evli dence act1 vi ty part I al response stabl e
di seaser suBiyal frox cagees patient comarisingadmamtering aBQ_IDilrr@fléﬂﬁlsn inbiberde fMepaticatim of

| onges b 81'88’1{5'? Gfileh e)!: bifds T%g op %19\2?\?%1 -I;nTgezjgaftn%l't, g@%ﬁémb[){e ghglﬁ?s 2i&t &iﬁ)laygﬂ‘ﬁ{' an

cancer subjects were treate pertuzumab. Overall” TTP was 6.6
weeks; adiivigm pHER positive subjects was 20.9 weeks; TTP in pHER2 negative

S u }5 ects Waé"h@ ingaﬁfgg 51%0 ccﬁ)@gn TTlﬁ@tb(%h f%ygelte%ﬁﬁx? t1ﬁfe&$d1%&%¥ﬁ?esﬁ% Py Blat us was

weeks eprcts overa urviva HER? "stat us. Ovari an cancer
subj ectsmwelrleapatwait\w@l Qviatidm, Agergalodr fgi@@taumpramlcel‘rqompumg:@mmm%n survi val

for ect . and for
i poso%&#‘ﬁg%@%@ S%l p(?l? %kn&%ﬁé\ﬁ@ﬁ@%ﬁﬁx h‘lqtlﬁﬂ%esg]%q%pi@%aé%f wﬁﬁéﬁlﬁ EIF eferred
Enbodi mpetirnss tancdddisplaystHidR%ackeation.n "tinme to di sease progression' or "TTP"

refer to the time, generally neasured in weeks or nonths, fromthe tine of
initial treatnent (e.g. with a HER dineri zation inhibitor, such as

peQOuzmegscuntnbﬂoﬁthel_)mﬁ progresses or worsens. Such progression can
be eval uate Kill | S var gr, for
% Ye f%rgwaes a sciitthafic b a+ IR dpljo{%mFsﬂ'@?@% a?)dgﬁun%fagllgl se s {'ﬁ)

i nstance, progression can be ev see
Ther as $natma [[—IV QSEQ\m NoOz2e respentively) Qﬂttleéxtramlslaﬁd_@mmm@@f) By W ext endi ng

TTP" is maag:% ures rea?ig bﬁ%e ic %11%1{mg:%tst th(gI %%?%gld%(ﬁl%c%%gftl%]\{ahgbl@h%t?@L hed

patient rel 0 an untrea tirent not
t r eat edFigi 24) aad HERbld iheayy KYIa)t(F@an)rdhmmnst dfimurgie olonadonplemtibody 268 YSEQID rel at i ve

008 23k Dl o, o ST BEL PR PR iR e 0 2
| i posor&abedioalg)r atdihniman Vihiel 6y d:dne:nsnm Migeeworks mummlaJWghcbappesu)bgroﬁ@ thymilg| "
{Al:{ FI‘ S glte%ly%&gécglgm&sipé@qg%p %/?r@ 9 }.eislye(é"t‘ivefjlys1 dAlsth?sLs ﬁerﬁlfyg Xl?f]éla Ahices Betlvden lval as
variable domains of pertuzumab and murine monoclonal antibody 2C4 or between variable domains of
pertuzumab and the human framework. Complementarity Determining Regions (CDRs) are in
30  brackets.
Figures 3A and 3B show the amino acid sequences of pertuzumab light chain (Fig. 3A; SEQ
ID NO. 13) and heavy chain (Fig. 3B; SEQ ID No. 14). CDRs are shown in bold. Calculated
molecular mass of the light chain and heavy chain are 23,526.22 Da and 49,216.56 Da (cysteines in
reduced form). The carbohydrate moiety is attached to Asn 299 of the heavy chain.
35 Figure 4 depicts, schematically, binding of 2C4 at the heterodimeric binding site of HER?2,
thereby preventing heterodimerization with activated EGFR or HER3.



"Overall survival" refers to the patient remaining alive for a defined
period of time, such as 1 year, 5 years, etc fromthe tinme of diagnosis or
t r eat mentwo2bvagu@ssi on free survival" refers to the parrcents2006084384 ng
alive, without the cancer progressing or getting worse. By "extending
survival" is neant increasing overall or progression free survival in a

treated pat ke Srd@ﬂn@t%b lihOofHERMMERRo ek MAPKand Ald@thwagd. ative to a patient
not treated with a HER |rrer|zat|on i nhi bitor, such as pertuzumab), or

rel ative t oFgUBRPBRYCIRBOHSEL H5 Ot ESRBIEP AERETRREN Dt i on, and/or rel ative

to a patienfighkeh ach §h|8wal'ib aﬁr’ﬂﬁH QYPE qRtds of W¥RZuBGAht &lﬁk‘lthgam SHQot ecan
or | i posonmal "doxor ubi cin, the cancer is ovarian cancer). An

" obj ecll Ve 152agddwawchyip (g s7Bt §E(§ Iﬁé‘ﬁ’sl@dﬁ‘fpéc“r"%]é’ponse i ncl udi ng conpl ete
response ( Cﬁ)gurgg sRand 8]§‘Jiepfc?§ M§@‘pe(tﬁ)ﬂnab B¥nt cRBIRG B8 (FRS BANSI) IONo. CR" i's

i ntended the di sappearance of igns of cancer in response to treat rrent
Thi s db@smmvaranwszumbhewéhaera&r&'éﬁmﬂrﬁg BRe R QI Met. 18, pespectivgly-r esponse” or

"PR" refer Srie09 oHBG RRe &é&otgﬁghléd &%ar@ntsQQQe@fn Eafpletiumors or |esions, or
in the extent of cancer 1In y, 'in response to treatment. A "HER
receptor” i EigalQshewpalbgraderiot adverse gienis (irresprativegirelplerinchs kW)t o t he HER
receptor faﬂ % s@lggs% f{gl!lslﬁqgésel':e%:r& (1%&t1véﬁ@at%@ssmtnﬁ§@ept ors. The HER
receptor wi general l'y conprise an tracel lul ar domai n, 'which may bind an
HER | i gand Eigd]! yumtianiessisgrouppdvirsaensnts gudgedaRbe e@éfrs‘tt@ﬁtumre&w iavesigaiqrpophi | i ¢
t ransmenbr agg wl&sﬁo n\és%gcﬂeggc{]v@lggg\je%ar tyrosi ne ki nase domai n; and
a carboxyl-term signa omal n harboring several tyrosine resrdues
whi ch can bElgpm)@htsrcyﬂdat: e@louﬁrmefﬁmente@lemdwserm?ntb@qlaﬂﬂmﬁd}!@dsequence
HER repgglltg or an "am no acid sequence variant" thereof. Preferably the
HER rec pto is native sequence human HER receptor. The terns "ErbBl,

"HER ", " epFgethminngrigastefficheyotsuits foethe phase I study of re@FRmak ireExppl 1.
in rchange f n
Catpent or ol bafs S BMSls? pierdlrk T el R R o lap SARERGed Moy 1y
occurr treag;edrmﬂmmherfado\rvrdostehf&oelgi oqleglgiosea(lﬂﬁ]n@ phpermumzht  EGFR as i n Hunphr ey
et al. PNAS U 87 42 di ng
t he EGFR pr o%ge?ﬁghﬁ ro \ﬁe{: éfllﬁéll%fé%ar%zg% %@%@B]}% E&%ﬁk%ﬁéhﬁﬁi&%wgg?@hggﬁ
i nt er chandpsa@lgmier digh deaecll(b'@fng} oftpertirumain HifRzalonestiani snrvivekior dvadeh cahesr

exanpl enba. e | A yamanoto et al
Nat ur e "g)ieﬁps ﬁgggﬁh %Rég%? W(a teneéggk}]%%%ggég?%ﬁl%ﬁg %%lg%%%@\g%k ‘The term
"ep®Bl " ref Bigs18 potitke Qe respoosts fog ovruiam panBeriyBectaictated @vith eithef 20mg @ t he
gene e%ﬁdr Ié t I85 ". Pref erred HER2 is native sequence human HER2.

Her ei n, exlrracel | ul ar domain" or "HER2 ECD' refers to a domai n of
HER2 t hat i Figo1Q pioddesgphospheBIER? (SIER®) staan,ch deterthinted by EEEIA, foromgreaancennor i n

circul ati.o in fra thereof. In one enbodi nent, the
ext racé‘fbl’?fpélrﬁ tafgwg‘gﬁ ‘rlr%?s/b conprise four domains: "Domain |" (anino

acr d residu€g. b0 pxmladzsmhmcélleﬂf&&y S hyDpHIBR 21s@Ays, ds[detremined By ELIaAifoo aci d
$dues fromab ‘ te 5‘1}%4@2@0? DN%)Z) "Domain m" (amno acid
du8§a”fd?8zmc%ﬂ§5 ?C 4 21y, and "Domain 1V (anino acid
r esr dues fr oip abpmmdé‘sm&tauﬁﬁ@dbﬁnh@db&)EL([&ﬁSfbxchymampabmd tregtegwwvithout
si gnal tide See Garrett e 11:,,495- 200 Cho etal.
Nat ur e4g§ Offgéuz%’@b fhéWW)ewdErcgﬁh?cuﬁwye@agﬁ L rePERESR: Tt%?%dl%isf %’8@( 2004) ,
and Pl @Mﬁﬂhﬁil@d\/eekﬁf BSLDh*Ef‘éI’s to sdiile sune bf 10edt Adibmeler.50 (1993), as wel |l as
Fig 1 herern HE efer 1o the recept pt de as
di scl osed, 2%5’8 I%EP © 'ﬁacﬁéy @FRE RIBYS- BYag3wsd Se‘ﬁﬁc%sw Bgag‘% s vel | as
Kr agis Qﬁ@ﬁlg oﬂ%ﬁﬁuﬁl@@veﬁﬁ TP Y3s 8.5%keks] 98P )n pHER positive subjects was 20.9 weeks;
TTP in pHER?2 negative subjects was 6.0 weeks; and TTP in subjects with unknown pHER?2 status was
9.1 weeks.
Fig. 23 depicts overall survival by pHER?2 status. Ovarian cancer subjects were treated with
420mg of pertuzumab. Historical median survival for ovarian cancer subjects treated with topotecan

35  was 43 weeks, and for liposomal doxorubicin was 36 weeks.



The terns "ErbB4" and "HER4" herein refer to the receptor polypeptide as

di scl osed, for exanple, in EP Pat Appln No 599, 274; Plowman et al, Proc.
Nat| . Acawlo 28mlooussd, 90: 1746- 1750 (1993); and Pl owran etrcalus2idatoossss

366: 473-475 (1993), including isoforns thereof, e.g., as disclosed in

W009/ 19488, published April 22, 1999. By "HER ligand" is neant a

pol ypepkiafiéa M@cﬁ@tx&i&@ﬁeﬁ&feﬂ&d/mﬂb@%éﬂt@t es a HER receptor. The HER |igand
of parfrculrar_rtnterest herern 1s a native sequence human HER |igand such as
epi der mal gkolefinitionst or (EGF) (Savage etal, J. Biol. Chem 247:7612-7621
(1972)); traps (11‘%1%%%19:%&%&%5@6& W “@Tph%fef e Bhhe, GMRFAY Bletburc@timheekSCi ence

223:1079- 1082 984 anphirtegulin al so_known as schwanoma or keratinocyte
aut ocr Pheomisofieth tl’fea'@temf initeh easpens fe. g Witk @FERedimouzatiqphibigAch 8989) ;. Ki nur a
G0 0d1cR bRkreMn.call dvaluBb@by thd did&d 7- 2557
(19 1;\?&%%‘2?%2% ﬁﬁﬁ eéghago%%g%% %msgm engeE)Z rge 1(?00?1 160\%lu 1993% and Sasada
et al Brlgutienin thB @pmfswaria@@anoeo ferinstanceg progressipn camiray pluatpbbyaR EGISBiie8i thty
epi der r a al, Science 251:936-939
(1991) ?Pamé) ﬁ%gr%} %%g(%Ngﬂéa,ﬁgF%m(ﬂ@ %ymgm% 270: 7495- 7500 (1995): and
Konmur asaki 8y “atltel@mg&g"eﬁe neBntigAdasing he tigne 9@ diyease progressier il 4 reated patiepe| ow) ;

|, i t 7 or,
neur OHe N L2 Bl e RS bS8 e
(1997) )suchmepﬂrmguhabmodre(ddRGOZh)pa(ldﬂawhm floee netldisplam EbiFeaqdvation, 2889 1glatie1999) ) ;
d i pt - j ; HER
B T . il
HB- EGF ttereanoeris begiah &:amcer}-IER i gands whi ch bind HER3 include heregulins. HER
i d Lul ' HB- EGF,
T o L L N Cl Mt
refersPtdgreasmﬂ’reppapivalde encoded by the heregulin gene product as disclosed
S. Pat Mar chi 2 18
e ey R S S Vs
her egulyezm i);%ms,rmhﬂfmne]gmnemfﬂnagx(oki@bMtMt al , SCI ence, 256 1205-1210 (1992);
d U S Patent No. t t
o botre ShaO e AR PR R R e ©
(ARI'A) of faidgsvegde. al . Cel | 72: 801- 815 (1993)) glial growh factors (GGFs)

(Mar chi onni _et al Nat ure . .362: 12 318 n eur on

derived factdr S{IGHEIVNAT & Mt T nﬁreasélgd’l(’erglgﬂ@ Ogrﬁg‘BE%ﬁ%?Whgoﬁ%f tfg%)) ;

g- her egutidnirelabedraah eiitreated ﬁzltLenlC()‘]é: ogaive tdbpatidBnoliBawd (viD B FIER dikerlze6R di mer "

herein.i s .a noncoval ent ted d| Qnpr HER

r ecept SFEPitOE5IGh aéB?*fB]IZ‘é‘Q e;a rﬁ%‘eﬂr’i 8%33”& 4 lla gﬂa{ﬁaChtga\?\’/?))}1 C#X‘/Qr HER

recept gflaiveso zelxaﬁeae{datecnwﬂnadﬁ&olvecg@ndummgm (Bu&easmsmteaanetd lipgsomal

i mmnoprec i.tation and anal zed SDS— PACGE as described in SlIiwkowski

etal ., dgxorgicip, th?é'f‘ﬁ““%@("?é} YRR 14665 (1994), for exanple. O her

pr ot el ns, suglrobisctie EYjbokd” Refers @Copéatiraldelugtinte, {reluding gEhB383 rasponsdi€R) or

assom at ed wtht dinmer. Preferably, the HER di ner conprises HER2. A "HER
eter odPHEYSSPABFETR i s a noncoval ently associ ated het erodi mer conprising at

Ieast two diyfesriiéte HEfSnsee GETLIIOTIS intebt@ihth@disdpfaRinbESR 21 sighRet-chiisRSinor

HER2- HER4 het er odi rre:;';'z;]i (@ "HER inhibitor" is aH agent which interferes with

HER act$SPaisp ffregimept, s nOEQLYAYs acan Hie cppeer Bas RPBIPSfs i ncl ude HER

ant i bodi es (“Baral rsdtiRe” JEPR; retdERB a daieakiiR4heaik obadiog ibote tGhRbAkgatseat dr ugs;
smal | nol ecul e HER ant agonj sts; HER téﬂOSl ne ki nase inhibitors; HER2 and
EGFR dd‘&?heteW‘dﬂ??ec%i%@%goqyn’l‘hrﬁ’?rwEO @KL | apati ni b/ GAB72016; anti sense

molsgcul es ( seiEH REepfFaiR lre%eptMlaZ&Qﬂ/tﬁ(?s;’r(&)nasmdémemgeuatﬂse HERteciterd t o, or
interfere with function of, downstream signaling mlecul es, such _as MAPK or

Akt ( sdemify gyd insjudesi @R HIR2y HERA and R+ FReRLTs: SP E R secegy PibeERreBlY spral |
ol ecu lc@qu@e%ﬁ eR08 R QorRaifi FRidhGEE i an HER ligand and/or dimerize with another HER

receptor molecule; a lipophilic transmembrane domain; a conserved intracellular tyrosine kinase

domain; and a carboxyl-terminal signaling domain harboring several tyrosine residues which can be
35  phosphorylated. The HER receptor may be a “native sequence” HER receptor or an “amino acid

sequence variant” thereof. Preferably the HER receptor is native sequence human HER receptor.
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A "HER dinerization inhibitor" is an agent which inhibits formation of a
HER di mer or HER heterodi mer. Preferably, the HER dinerization inhibitor is

an anti boag,20dcxvi@zanpl e an anti body which binds to HERBCatUSRIve/006334
heterodi meric binding site thereof. The nost preferred HER di nerization
inhibitor herein is pertuzumab or MAb 2C4. Binding of 2C4 to the

het er odi mer Mee RiMHBAEB 1S1 CERQS, “tfid2malgravith fustor eteptbri ;{ndFEgFR’Aare ﬁieher exanpl es

of HER.dineriz tlon Inhggthééfé % g tlbodles i ch bi 2 to ﬁGFR and

" nhi bi NG HREOPEH PRETE SeL0Sest QTR FES orhgpier PR (f or

exarfpl %zdéﬁgﬂsgaggggim%?agémda@mluﬁﬁﬁ ocMﬁiﬂlg&Qlﬁant\M’imgg(efbg) 0% &;alﬂiggls éit ed or
‘unt et here see Johns eta

(2004) yRutaghEGHR a3 ia Sumphrey et/ erV4SdUr‘4éh%7 i@& 4%:%{{%?5& ﬁé‘% ff%f t%ﬁl CER%r eof with

ones5or eHdiRg leIFRTERehgsRIEOr S; anti bodi es which bind to HER4A and i nhi bit

dinerization thereof with one or nore other HER receptors,; peptide

di meri zat i orfhe BHIesFipRs BroBESansy HERL" N useg “Eﬁr?hafé%‘}’ly heein a8d FREE CMHRAD] Zat i on

i nhi bi &H7S; pr&&ﬁ desfribedlFB2exA PRI ih3fnbP& al. NPNAY (UBA) ) 8d: @9&%5@1}@935)%@ i nhibits
formati on of di ner or het erodi ner_conprising HER2. 'HER anti body" is an

ant i bodimemgio emlnld@wteé1%2$4E$@4r(é%8éﬁ>€<éﬁmeba@;sﬁqce%ﬁ@rl meftrﬁ@?’ii@ﬁz Ts{s'Hody f urt her
I nter f 8,88 Wefet t&EBgafeteh&ﬁmg%m% EfBRGhA 92y " BlRli&ha Bkné entdagg kB 1 89nt] body
binds to the HER2 receptor. A HER2 antibody of particular interest herein

i s 1Ber Pueferred BIERRipnatiae Seﬁk@ﬁ?)h‘ém@fHFé{%ERZ anti body is trastuzumab. Exanples
of EGFR ant ihadi efriAeltidGnfeishtdiiad ARt ABIP 3 1o dRaRr HERbIpRis refers
to activation, or phosphorylation, of any one or nore HER recegtors

Gener alopijide pzreelcaithernthoredrte 8 oqlk reerbyansi qampirqulagions inghding dragmenss thempeft It aused
by an i ft Lagalhdil, &l ekar&@mm%emh R AERE ﬁ&rﬁﬁﬁ@%paonpdm@s M hdnfish

tyrosine residues in HER receptor or”a substrate pol ypeptide). HER
act i vataplémesrﬁassfb@lmaﬁ ht%@lSE@ IR:19) éﬂ@@a@ﬂhdmﬁgO paid @Slﬂl@f@mﬁ??m%ﬁprl sing

t hgsHER, §%%1*§01§]ﬁ(10%) “ﬁ&n?aﬁx‘?@’ (artiEadid &é&ﬁ&ks ?ﬂ H,h'b&ﬂ 3b@4ds: BER 1HINTR6 1)TBY

activare a ase démain of one or nore o HER receptors in fhe di mer
and t héPesin ['E's@ining atid resiioesfiror Hont 4381930 SHQMLNPRE) (resisiug pembering wikowGr nor e

of the {gﬁﬁpéﬁ EPLSRL a2l 9f M%@ 9h9§ Bﬁb%bﬁ&o@i) N 251 R £ OERS16H N

additio st rate pol ypeptides(s such™as “Akt or MAPK intracellul ar
ki naseg2008Eranklinge ab Cafagr Cek &HPI-828 2@HoaphBioyiman Fim# ProefNetlsAaed Sche addition

of one 4gr %) ;a0 a protein, such as a HER recept or, or

subst r%@yﬁ[{ﬁg@{%%&@@%ﬁli&bo R(h | ch "inhibits HER dinmerization" is an

ant2Dbody whi“EfeBBhimddHER3" sfer tqthemﬁ@mvohﬁl)@hde Fsoisalasedofer ofamaleHER SR atrer

Pr ef er abl.v. t ' L H69diorBY i ¢ bi ndi ng

site t?\\%r ejé]fg%}é%h]aﬁrlsﬁgéta dGQQ%ieg?l?éeSg& ?Srﬁg?ﬁzatfgglsﬁ) §ﬁ9£@tﬁgg@a§? body herein is

per t uzumab dihe Mbs ‘mB4'andéﬁﬂalg4"dierezo4fett@thmcem@tmlmh@raseilsdpm;fnrg site of

HER2 i Sy I f nhi bi t

HER di rrer |fl 1%?1% %lﬁ%iﬁn ed %%ﬁ%o}g%l) es ?ghrm 9 AC@E&S& fr?%? g?%d

di meri z(w9|3}manct Plewmard et\ml Ilhiarwme3&§r47ﬁr’éﬁ@(1@93f)emclmﬁﬁg mefcelpﬁttmrwf(d@,r%éwdmﬂe EGFR

nmonecl Q d 0] whi ch binds to activated or "untethered"
PR 4Bd %ﬁﬂrﬁls‘&(éjf’%l&egﬁ"}@%%&mem 279(29) : 30375- 30384 (2004)):

ant i bodi es gyi‘E¥ERDigaah” tiomédaRBpayreptidehwhidhtbirgis rcreand@aaqtlaateia‘ﬁﬁlé@fcemn Hheone or

nore o E cept or nd.anti i bit

i trer | T ) RPAERh O Ry ARl BRE SRR PR iR 8Pl

whi ch "gedvab Kstol (BN @Saaedei ev alt, JoBobChan. HER’NB%@l 01r97mman$f¢nhmuggrmeth>factdnan

trastuz i ch r duce ' R |i actlvatl on of
HER r e(’?ﬁ%ﬁ gﬁﬁsﬁ% (gfafﬂﬂvé%t %ﬁa/ﬂa (&y¢ %golgﬁbégc@% %I’Ioguhg% g?nlé TEY | east
abaot zeﬁv@hdnm’l&raﬁﬁ(fo@tetauwaim)grdvhﬁﬂactof &bynbummCzdatei@rlﬂm Y0769 1249);an
anti bo bl ocks HER i,on of rege bout as
ef f ect iIVBP ¢ é’ N en%g %gﬂg%qa@%é}\f ﬂ?o%ﬁﬂ?f@g%cf é"’@l’%é@éﬁ@ﬁ?gpﬁer eof, or
as per tgacomaln Ghing eFab Séikag 0BN16061602AHI3)NE Seaba evialBiaten tHiephghiRki. ty of an
antl bOdé/on;[m%n.bll 9%?1%7?[ %198 r%:l hgig:ahln \ﬁ%din%%pl(c)lgrmaal ggvl:v\)th factor (HB-EGF) (Higashiyama et al.,
Science 251:936-939 (1991)); epiregulin (Toyoda et al., J. Biol. Chem. 270:7495-7500 (1995); and
35  Komurasaki et al. Oncogene 15:2841-2848 (1997)); a heregulin (see below); neuregulin-2 (NRG-2)

(Carraway et al., Nature 387:512-516 (1997)); neuregulin-3 (NRG-3) (Zhang et al., Proc. Natl. Acad.
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receptor by studying HER diners directly, or by evaluating HER activation,
or downstream signaling,which results from HER di neri zati on, and/or by

eval uat i ngotzb@/m@andos body- HER2 bi nding site, etc. Assays Por/useoospni3ng for
anti bodies with the ability to inhibit ligand activation of a HER receptor
nore effectively than trastuzumab are described in Agus et al. Cancer Cell
2: 12754394:452003857 @nel))}\Raité 024 INR B (Harat eral. Onchpenavey 263 -80X09p))mndnl y, one

may assay for: inhibitio ER Fi | A- B of
Agus efiBip (CEAh&apnangf ¢ B“’l1@’?”’1@’7“%%&%ﬁ5@%\(‘%§§B@aé‘ﬂgyhml? kgﬂlctl on in
HER | i gyt indhide\EUH, POFQ, axﬁﬁhﬂe@ulMlded&elﬁvﬁﬁ 11885 GHER éplf@mm (}mmugaea);z;aﬁand Fig.
2A-B of'A us et al. Cancer Cell 2: 127-1 g(é r ex bl ocki ng
of HERDYjHd ipgledsinsiseylps cHER sghds E%Pa‘éliﬁgté ﬁ—{%@‘hi F‘%befz\?@‘i 100245, and
Fi g5 2Gpiedouiy) us-BEF NRG-CaNRE!3, ﬁﬁbu anlilei’eéuﬂ;?ﬂ (2002), for exanple); cell
growt h 1 nh| biti on of cancer cells MDA- MD- 134, ZR- ial MD- MB-

175, T-47D cBprginpdiRG \@%Peéélewqmefaism EOIYR‘?P?%é’niﬂdé%'é‘h@%hf(f?ﬁ“ BS%nce) of
HER | | gadc:eyE034:09 248 kit 885, GAA\EY, Of MAGMDnlter @il Nahids) 861:3 1083 118 (B93).127- 137

(2002), for instance); inhibition of ‘downst ream si gnaling (for _instance,
i nhi bi ExaRplesof hrezdiahbrldnkerogriin-pHsEgMEr A, Aerpaing? ap%@ﬁfﬁt&i}%ﬂ? Bhimeses.  or
TGra- @?%M?ﬁ%d%&l@hpggﬂ?r MHRLS, @’Qt)ent(lﬁ)eg 6416803/ iggaﬂ‘éren@iﬁfgn Bt 6D of
Agus et al. Cancer 27-

137 (2002), f or exanple). One may al so

asd8ss Biesteher Celk: a@ﬁ-izltﬁdélﬁgﬁ20>n4tﬁemcb@11nememprrﬂe¢q@@taptbwy WR%%)&EPJIP ﬁbal t he
anti boqbézzb'%@& Qisr@ym) gﬁatl gmwhpﬂfactb@%@ps@wm@moﬁﬂ@ MaNLAE, 654 bugiur e or

nodel , such as a crystal Structure, he antlbooééound to HER2 §See for
//]

exanpl €199B N enshionrangmotr neutpmdssivedfagtpr @B@ﬁ (Hog af.7 Yhenp 27 qt 23 ddrHer i ¢

bi ndi ng 9'7‘915 uHE&%haefe?fezerSoﬁcgg@wﬁeggscsnmbmatgb@» extracel lul ar domain of

HER2 that onta or interfaces wth, a region'in the extracellular

domai n of E@:'RIER—E%r"@PreHERmHWQWIGMY gpaqciagad dnergompne o et & HER The

re on u I 17- 328
B e I e

and/ or a FARGigend zHR@nn bﬁrlscit@hbﬂewn@mmplwné ﬁ@%ﬁh@b%%f&ﬁm ardeseribed

effecti, t

Cr ast it ont e JET AOE enph SBERH 1  ThEsT) To s b Sy e I B 1024,

by way aph Cﬂ@&aﬂfmt@)?tm' FveniHER2sEAD) thaydy apagiatbdwith the dives hPreferdoly, the HERz umab,

does % 8‘?%‘% ect odomai n cl eavage" (Mdlina et al. Cancer Res.

61: 4744- 474 0Ly ). Tr astuzumab, on the other hand, can inhibit HER2

ect26domai n ¢l E&Ragerodimpi-Rereint 4 inmdgvalehtdt assdsiared heterydineh eqnenrisd® AElPasE™si ndi ng

site Red sal S0 binds to
resi dueéffﬁrn%fgﬁ%cggt?rstﬁ o%n(%fiﬁg‘gg? %&ext raIc{g ?[&%hl rral n, such as
domai ns | and“HIS jnhibitdr” dscan agene which initarferis mith A ERaactiyasign or functionnBxamples of |
formati Eﬁ@%@fg anklin et
al . Can}géekrl%@e) ?rbg’%fgﬁggn%@%dj%?ﬁar acterize tg&é%- agé({%fzgrra crystal

st r uct vargsteddpessinaionaléciite Pmkarﬂ@SBstPrPﬂi%ﬁymsmmaSBarﬂkbl(Otsma end Jg7183

L g ARG L) ARl R ARk oL BREH AR b e
resi dueBOIZ(ertBGM),mnﬂ/lor mnts dpt bind@| dryntersirdwitl funpticotofislowdshirarn migsdlingf  HER2,

such as_do rqaes ns.;| i‘ﬂ&l@ : Akl?rS%g; Era |¥’retfeiraq}1)?glt '}@{j}ﬁhfbﬂ?}t ?_@]Féﬂﬁ@%{e Rin p

b| nds t'® THe junction BtWe
expresmlmlewlﬁﬁlemsism)am]hmemmon of the information encoded in a gene into

messenger R I. rein SRR t hat

'expr esses" '1? %E@eﬂza&'f’n f“?ﬂ 1Feés[ b IEW?' X mq“ L rIrngtcl:délp%or orélﬁ | gand) i's
oneoi n hd’&tddhndﬁRPbéfe_&ondne BIERE diﬁelﬁh’aﬁdrﬁnllﬁbltdb tis ztnhﬁtﬂmdga,tfen examplaed ardibody f r agnent s
ther eOfwhlchsbdes'\ ltﬂgi{gl aetqhé I%te?gdlrgén%ﬁ)%{bmg sﬂe %hereo? a[rrg lm%st%rrefgr?eldll{ER dimerization

inhibitor herein is pertuzumab or MAb 2C4. Binding of 2C4 to the heterodimeric binding site of

HER?2 is illustrated in Fig. 4. Other examples of HER dimerization inhibitors include antibodies which
bind to EGFR and inhibit dimerization thereof with one or more other HER receptors (for example

35  EGFR monoclonal antibody 806, MAb 806, which binds to activated or “untethered” EGFR; see Johns
et al., J. Biol. Chem. 279(29):30375-30384 (2004)); antibodies which bind to HER3 and inhibit
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The techni que of "polynerase chain reaction” or "PCR' as used herein
generally refers to a procedure wherein m nute anounts of a specific piece
of nucl eiwoaceah91dBIA and/ or DNA, are anplified as descr ipbeaseovcldodS34 Pat .

No. 4,683,195 issued 28 July 1987. Generally, sequence information fromthe
ends of the region of interest or beyond needs to be avail able, such that
ol i gonudizhegigtiofl ehepdof WRI SneCod okeotithe SIERTe@ptotsnasiBodits WhdhShivd thHEIRG ahdlhibitcal or

simlar,in sequence to opposite s nds of the t Iate i fied.
The 5' mmtwa|therfegw%91?eo?é§wb6roﬂﬁeﬁ Ceﬁwsn%%derfﬁgl Eaf g “W @?ﬁ’%&t ends

of theNampkificy anfbe daherizEtoRithakoReettised to anpl | fy speCI f| c RNA
sequences, specific DNA sequences fromtotal genom D%
% helrertinfices,

transcri bed % HHR% dmeiizadon iphjpisgr” i aeegbihataphity ﬁ%@@“ﬁ‘r"fﬁld&%‘?ﬁoﬂ

etcs Seem n%r}giﬂzy Mullis et al, Cold Spr| ng Har bor Synp. QJant B| ol , 51
263 (1987§1§ rlich, ed., PCR Technol o St ockt on Press,

used her ei nA BER wsibedy &5 aepdhedy thathin r‘i‘éa Bireqspfer. 1 Qreiopailyythe gﬁgr‘i‘ﬁ'{‘@dbf a

nucl ei Guag sleRBlby R ﬁﬁﬁ aEtﬁ/%ﬁ&d &Mul¥BD Aot b1y ARPHER YhiHddRbineab BletiEre! d t est
sanpl e, conpri si ng the use of a known nucleic acid (DNA or RNA) as a priner
R

and ut FfPCPPzt@fs AgHRR ¢ prsibedyaefipartiggpryipfeies dereinds pargrynap- dmogenfapmpleobp dBRE fic

pi ece Qhifauf]stlabuAflad Blanipls SMREFRR Xnt%@dlgﬁﬁﬁﬁ&tc%tu%nﬁg%ﬁd hbgogisece of nucleic
acid which 1s conplenentary to a particular nucleic acid. "Quantitative
redf tine poHiReetygdont kashioragtinetip ar phopphogyiatiopoRanyyqup of wore dIER ®espiorof PCR
wher ei @ehé}ﬁhfaﬁﬂr%uﬁ fiofy g?)ltp{nosﬁjéﬁﬁlttra'n?dum%ygecﬂat%us&ﬁ%@n%t@a@eliuﬁr RinkER
reaction t echni que been described i n various publications

i ncl udldﬁ@al@lof)anERé‘tceﬁPr phomhprylﬁtmgﬂ(artqam resiglgen (i ',lhemce@@o% subgiigle Mo et al ,
Cancer 6 red

o angRughp Sy R AAEPRY vo Ot R TR BN o I E il Bk B8

pr obes HERreeepton D@UE@E@HERWGH{@MWH&?@BWH@@W@@CHV&W%%&FW@M@WI ar or

ol AR 56 ol OB PRSIl cf g it o
or DNAondénmsore pighe HRB tresnpters apdioryphospherglaiieied tyesinpatsidveslinaddidpnal subetiatede,

W t hou i H%I% Q%l@j cl udi ng si ngl e-

and do%B#y éﬁg?@g%ggﬁl a?ég?%ﬁzgp%%ﬁépélﬁmﬁg}%gﬂg%le tTande IJI%NA and RNA

i ncl udi ng si“Plagsghorydaiidn tefets| te the taddiiehed oneeriname phsptiate) oupts) @cﬂm@tsmcs('}d‘pﬁtﬂ si ng

DNA and I%% e-stranded or, nore typically, double-stranded

or inclu m%@ Qﬁdou%?ée stranded regions. In addition, the term

"péPynucl eotAncb@l'ibwis “dnsvhdmh@lteHﬁeréﬁ@izsﬁmbiStan pibedy whiclaintlibis, vegicdnrss

conpri 0 PNA A4 EQi ons may

be fro%@%@%@ﬁg frm ecg eel?ofr)ljg er%ﬁ gﬁg?er eg?@ﬁmg?dgg%ﬁg?a e&%gééill%ns may

i ncl udéimdidg sivd themef. dihe most@refdrret! dammize o lirddhitidg antipaly dereipps prafuzymabyol ve only

2 ot on P20 gl of 29 I BEUIBcr R ARL 10 ROl B4 dihei: e | C2!

region o en i'S an” ol gonucleo erm "po ynuc eot | specifically

i ncl udesangiDNAS antibhdies \ehnch inhibit H@@silmtm(m 1millldstdim1ig>d®E)NAE)1 baddo B0 anchat

contai n r ed bases l‘ﬁﬁ; % Qyﬁﬁ es
% ifi e gdrl S Zrarg?q rflc%lgvrlhlfog? “othie Oth?easones ar’fse&{)r u\gﬁggtnipgg&gﬁgs t hat

t er m i sntitotly Boke ¥ A308] whwh\ﬁnn@cwecmvatal\ms untethm(wrpereﬂshmgt adndskial bases,

such a at S re included

V\,i t hi n%ih Oﬁg&%} 3&g?yn%él (%@g lgodles w bmd i o :?EII& 3§ gnlh}%% d?rﬁenzgt of tl%eﬁelf term

" pol ynuwitheat bidadre ethixr IER s=cgltdrs; @h@mtmedléwhlmmm any 1rmlh1t/(h1nenzatlon

met abol i cal l}wﬁgmd' fied %o %ﬂl’mdl fied polynucleotides, as well as the

cheni c 1S5 P O5: O BIGE %RE *ER%Fact eristic of viruses and cells,

i ngbudi ng SlAﬂHn&b(ﬁllydvhﬁihmbﬂos ligaldlastivatidreoftadfHR fecdpiag arvrcdffecdvielyatanr efers to a

relativel It ucl eotide, .inc

ol e iSizaRBLs ol Bkt b bimaBe et uhoni s fugrer

r i bonuakBets) fles effESNALMEr dxyiiple dsle@nsbotiolfdldmors effedidey) thiNAGstuzumab.

A i gonucl eoti des, such as si r%&d;g- st randed gNg{ﬁarobe ol i EIFC| eoti des, are

of t en SYFHEARSiSYLnEubods Rocks HifReligapdactivatigp o B17eeeRier H P FPON AR ed

effectively as murine monoclonal antibody 2C4 or a Fab fragment thereof, or as pertuzumab or a Fab

35  fragment thereof. One can evaluate the ability of an antibody to block ligand activation of a HER

receptor by studying HER dimers directly, or by evaluating HER activation, or downstream signaling,
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ol i gonucl eoti de synthesizers that are commercially avail abl e. However,

ol i gonucl eoti des can be nmade by a variety of other nethods, including in
vitro recwolneiznicoBNA- nedi at ed t echni ques and by expreserwonusedocDNAs4 i n
cells and organi snms. The phrase "gene anplification"” refers to a process by
which nmultiple copies of a gene or gene fragnent are forned in a particul ar
cel | oshigededults fro HERN¢imeltigaliong aidae by egilwuing ée gmt'rbedchEBf-’ biadipk sife, et DNA) i s

often yeferred to r RNA
( rrRNA)‘K‘Sﬁ?YS é(aé%raetlg}gggr %“H@éeé §Vét§ tl?erfgﬁlgyato 11?11(’1)‘[311%)1r %né"&% 1op Of %F ﬁ'gﬁtge g ﬁglfﬂgg oi es
made osfffe&tkv@lynwerntttagui@fab g@nnscaxwle &ﬁ@{det al’ Stznaen gemyl 27dﬁ7 m;abz)u agd zat i on

reactions is rea rm na one of ordinary .s rt, and
gener aWps()l/szA’érﬁA%?‘Fb%/ef f‘@a YRy e T"éf“?%r‘?n@e%jgﬁl&éﬁ?s%%r i wfll‘{ehrll% {lﬁ‘ Iavvas hi ng
t enper@iiien (8419, ¢S Fd 1 8B ENHuE alal. Wancdr Tel @7 BT (1002 mrd WOOb’é@ZAAS)eqw re

hi gher tenperatures for

|
e nperaiHBLn Hfbyses 25t Rion ogets Ak s Biaar (RGO Ehore s 2ahat o ec
ENlA t Oztx%ﬁ%&le@&ncm 2 QIR BRIt ebrhyElONiSlocking: JIHEREand binding ©relis onnent
el ow

eir nmeltin erature, The er the d onol ogy
bet weenhighepsoER HEPf%q&E‘P(?lé‘?OZ% [ogd El&q%?g?r}c"@“s it Cﬁ‘% el %h@‘ﬁé‘% gﬁ”
t enper g} WaGpihlicEiNg o R iRRbHSESE. cader 11§ @FUMCF7] MHAQMIDom rhas-1hMpheB-rel ative
tenperatures would tend to nmake the reactlon C %% gﬁﬁ IirD?{@ stringent,
whid e 1wBr7Pepise which pepsess HER dépers indhe pigrgnei(Friltenerd o5 TR igHY expl anati on of

st ri nggReY1/624 5B ! Z@D'o@?\gﬁﬁé‘ﬁl consr CSER 1593 8PE@00B! foRinstance)d irhébition
Pr otocols in Ml ecular Biology, WIley |Interscience_ Publ k(aglers (1995).

" Stri nefalewneisHEisEnding (fﬁb%ﬂstaﬂ??g#“@fl?‘} #&Eﬁﬁ?@?@&#ﬂf RO REosPhEa nad her ei n,

Lypi cajhipitioh %b Hﬁ@pb%ﬂmeﬂemynmmceﬂng rgﬁﬁ'odj @b, WeoDeas whe FfozCpashi ng,
for exarrpf M sodium chlorid (5)01 Msodiumcitrate/ 0. 1% ESPPEI um

dodecy$f Agis fv‘%ﬁtl ecaat?e' LIcfi]2: 127(123Y B 83} e{%ﬂﬁ?ﬂl%goﬁ?ﬁ‘ﬂ arosterowhetreg b apt
agent, tﬁé(am% HBRYBiONiLY ditel RF HBEhddCoWdvhiRatihg 1% bOVI ne
se%m %ﬁ%&?r?% dn%n%é:né%gfl /0. 1% @Tn | p 1r ro%lllgone/ 50 mvlb?(‘)/dl \ mgphosphat e
buf f er stawtumr@ogelmupma%wysmt%@rm he %ﬂ’“P boyed QEEEGAPETE A W% at 42C;
or (3) 97258 (0.75 MNaCI 0.075 Msodiumcitrate),
50 nM 1;8 &ﬁ]y%lﬁgg@ﬁ%g§e 1@932832613@% 1% sodi um pyrophosphate, 5x_Denhardt's
sol uti on, séﬁh@qp@mescawm@ng %ﬁg“e@mﬁﬁm refep toggiegign mtge exgracedlilarsmain il 1096
dextra t Pehe Sdfaeellufdr @o@éﬁ&?@cﬁmﬂmm HER4
chlori %?Ek%?%oﬁa%toﬁéﬁéﬁawgr%mg@% f%# ma?n de eat 55C, foll owed by Ozri hi gh-
st 20 ngepmyfoyvan Q,f@nism@tﬂiqu@ﬂ@f The g e fewidtinPamaly TesHERS, Fraldin eighder at el y
str| ng be identified as described by Sanbr ook et al.

ﬁ ;ché%‘l% 51703&23\ (E(g%)c()r atory Manual, New York: Cold Spring Harbor Pr ess
1989 and i Ab¢ TcmBZ aibodsswaydinbidHR Grgensadlant ABH phpaheryBiqY F“idé‘?rll‘ﬁﬁ ttondi ti ons
(.9, r " &y BoSthé én@gﬁm thald hbiese
(s, ACRETRIN SO ARy SO e S pitsanls

stri nﬁgent condi tions is overnight

i ncu baeff@nveay) IBP@astizumab @@t disphak Gaer §¢lh§ 129434 2607 rand WO01E9%ScPY 150 mv

Na%] é’? 'H’;?’)Odl umcitrate), 50 nM sodi um phosphate (pH 7.6), 5x

ar dt¥ s €4 10% dextran sul fate, and 20 ng/nl denatured sheared
sal mon sper FhEONER2 fusibodwsal tsyonoabishite perinzamaly, dpas 194 inhidSEERA eclitin 37- 50C.
The skifled. ) Oghl A NS burbddCor GEBREHab, 8an | ONI C
strengfcin"le &t 2“055%628)(,:“5%}%%{5%%1Aé%%é?’}%@?g aact o‘fs S(l).ICh as probeal ength and
t he |i kéibitAIERRdctodemsiegleanage” pol ypeptide is one which has the sane am no

aci o sequengeyas: HARREBLS,  FolombFRAREH06 Mt BiRul boan)e e ved

388
from natur e, |nc nat raI curring or-allelic variants. Such native
s eqoendemiio My peiptpticedy alanbibds t sa@idaeesem oﬁxcroxfrﬂnaipmmes ofithe HERbextpsedilaeed by

reconbinant or synthet ans 0 Bbﬂ@ can

nave ¢ AR SUPEASel De TR Brea dF Tl pR L BB RAUERERACIURERA UE

nur i ne HER2YHEIR, HBER2-HERY) of HERPHERS héuemdmnyFrmldhe et ateGmaen Gall 5§pé_t3ﬂ§s The

T m A D QY e DT B P S S nde b RERRIESH RE VAR RSG5 | Y
Bank (ID Code IS78), illustrating an exemplary antibody that binds to the heterodimeric binding site of

35 HER2
An antibody that “binds to domain II” of HER2 binds to residues in domain II and optionally
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ant i bodi es, polyclonal antibodies, nultispecific antibodies (e.g.

bi specific antibodies), and anti body fragnents, so long as they exhibit the
desired bwologimadozacti vity. The term "nonocl onal anti bedy/usamewsssds her ei n
refers to an anti body from a popul ati on of substantially honogeneous
antibodies, i.e., the individual antibodies conprising the popul ation are

i dent i @akiued MeldtRdr dBinfie(s) SreFERYEucE B dddpe(sd hnd EX Peqiéralilp the podtipihet biadsit@nt s

that may arise during production of LE& Hﬁ@@@hgﬁﬁ anti body, such variants
gener af9ainl pings tothegangtion fetppenglomaing fy Hag nocl onal anti body
typically i pgleittegpddionNctdd0d Yoferidh obihb thfermpedrydaedicl dea saeienaasdngat bi nds
a target, wherein ?he t ar get - bi ndi ng pol ypepti de sequence was obtai ned by a
pr oc esENAHBRNAY @nd,tresstorthebraleect  on of a single target binding pol ypepti de

seqgience frameR PlatpR! drlst t9£t Q;QJraé&,@m hRISEIMEBE BSch dSQIHER A6 or HAR
sel ection process can be the selection of a unique claone fromafpl urality

of cl ohgagd) is preHn H&ich nFOH enspding e P Ot the Brokein, Hﬁé’&é’g@%‘ﬁ@’és treie€onmbi nant
DNA cl gR&siinehi to &%&gglpﬁem&g@d that the selected target binding
sequence can be further altered, for exanple, to inprove affinity for the
target, to Rumaehinigge Pﬁ@okymﬁ@éﬂh@m@ﬁ#@”%cﬁ%’@éuse@@eﬁewmeﬁﬁfﬂlylfﬁféfs}5‘?%)duct| on
in cel rogédl*ntel‘bvh%renf lglogéq}ﬁgﬁnté 5% SEM&Q B flclele dcfd, NN¥Qnd/bODRAEARE Smflified

nmul ti specitic anti hat an anti body conprising the altered

t at@et asbclesrdibnigmsléad’@hé@ 4,683198 dssuedrASBly|188iA Geagiellybtsayenss infaamation fipgvihe on. | n

contra - Welen

differ gﬁr?ts %gtﬁglt%ﬁ)hgggl ecrié {r.'(?aré)tg %gxgg%ilgg?{eadg%@? %rs\gﬂ% &Qe({hé@r%a%g%%g i SI to ees

each mifmwab theebe imearbwidlype ddentcahersionilap ivesequents th opipsifsr erpads f théﬁml tcdrPrbéct ed

agai ns% nﬁ{«,% tgr%lﬁeﬁ &(ﬁ%ﬁhes%? Il%@w@ﬂﬁ&&?ﬂla é&c%%ﬁ't%nh?oﬁtﬂ@irﬁphﬁed

speci f1 c € nonoc naI anti body” preparations are advantageous in that

t hey amtenglpii’@hbdn)bemmddnwaphfmateeﬁc BN Aoteheancds naperagPYBuskquerces friva tot®di f i er
DGR pUAUERDRS, LNE BARLAS IE Ak RRABIAAOHNaAG: BRhiiRhakNed from

a sub anti a onngeneous atlon ant i 1S n to be

constr ueoSeageneeﬁiMMullrsgr o, @"@ubiplrmgnHafbor ﬁ)enza@twbo@tyl APy 203 154D tEﬂ@lH%dr met hod.

pr esent R e R P R Bl B A e for

exanpl ée ohheethplaloﬂmmlamehmbl}(r@rage readtioh imethoe for gmplifiyjae g mucleip Bad w5 ( 1975) ;

Harl ow_et  al e %QU%N I s .

Labor at&y I,]p)l/e: f:‘)drrel%ns}ng%e sg ?jf %g@?gﬁf_}é&qé, ? Af?g% p%n%pg*g{%g?@ ngg leic

Antd boddie golandasﬂ@ﬁhphf}-l;ntgendaﬁaspeﬁﬁs pB8elof n(lﬂbls eo‘dd erto aiipMy or g@grhie)a

reconbi_nant DNA net.hods e 6, 567), phage

di spl a ype{n 1c o %f gn-l.lClelC %1% ((avﬁlcﬁ .is c%m%]&nex%&rg 'to E &tr&&l? C?Jc?dle 352" 624- 628

(1991); Mar KQuzmtlahye dal tmwtelpplyaemkq chEJZZeaBML”W‘?qKI}EQi)refe& tdhlﬁOf@tOéPCRJ Mol .

Foll ou ARG PRE e By s ORI g B el

aI : bmﬂ@hbedl\thtvhmnispnﬂﬁdz(tﬂms?mclihdlﬁgcmﬁﬁl o QDOW). /. Raneblt BENGP Gi(ZYT, or
UCI n or h tibodies in animals that have parts or all
hea #gg{}?(} %6%64}” genes encodi ng human i mmunogl obul i n

s e guences ( S‘Beterrﬂ "Iglc;oafd‘@" M%tm&e@xedm@aﬂ@%ﬁtmmmzm 4936Ie3BEB5; WO
1991/ 107 ldb Jakobavi t.s e g]gct Nat| Acad. ScL USA, 90: 2551 (1993);
Jak oboWTefegablt pytyna ?'&Fgr Q“? S (1993): Bruggemann etal, Year in

| muno., 7: 3Be kP %)ynu&ﬂecﬁde PaheanisedNmSingblabdtpl B HgensralhGdfeB26 an}5 59 1 6 6 9 ( al

o OB a0t e B R PR BRA PN BRIl S o

et 3, BINN JammaihagYor iddince] pOlyriRofide9 Qs?de,ﬁnéd)lm mclate, a;llthowslatrmatﬁm Qﬁﬁe
856-859 (1994): Morri

Nat ure, .368: 2 4 taI
Nat ur e @ %{“Bléﬁﬁ?}}dS%PNAlENA813§“‘§§&_S"€§@§B‘§3&° é‘%dégf g)(’Rr%ttSWFg gi%é‘fﬁnol ogy,
14: 826 {ndQPRNA, MARNOMOREES Sifgle Hidg dauble- dtﬁh&ﬂlﬂ@gldﬁ@\hybﬂldﬂﬁiﬂlﬂﬁﬂes cﬂtﬁpmsﬁfg— 93
(1995) b The ronacl onal antl bodi es herein specifical I inclu d%singe ric"

ant i bodNes2ndR N thapmay tﬁ?c?i‘{gie&?a‘%fkdPhéloFFetéiR}ﬂja”é{rﬂ?FBlP‘SW”& ordpey ntical

W th oo kIRA8a S 4R, 18 QidiSs) 2R drATpAGARHERS ad Re I diPREIES ta8E-iskadled r om a
particul ar species or belonging to a particular antibody class or subcl ass,
35  regions comprising RNA or DNA or both RNA and DNA. The strands in such régions may be from

the same molecule or from different molecules. The regions may include all of one or more of the
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while the remai nder of the chain(s) is identical with or honol ogous to
correspondi ng sequences in antibodi es derived from another species or

bel ongi ngwoo@midyer anti body class or subcl ass, as wel ipcagistooagossas s of
such anti bodies, so long as they exhibit the desired biological activity
(U . S. Patent No. 4,816,567; and Morrison etal, Proc. Natl Acad. ScL USA,
81: 685 nofiBEibs, buiNAS lypicllyiimive@nBAlrediaifesmObf tharheleadds. dmroeitm nicbehieslef

"prinatlz ti bodi es co risin i abl e in. ptl |nd sequences
deri ved ‘I‘H?‘E)Pﬁhﬁzr‘]ﬁ?%‘f’“tﬂﬁ%ﬁaﬂ %ﬁi‘P@e‘% egﬂheﬁﬂa K’/ﬁ?‘qngl g% and human
const agbNnegite rtbrﬁn&ﬁtﬂiﬁEQBNAs aficlihd cIGAs) BAtRINAZ S’ coaﬂatnl dﬁ@dﬂ Iﬁﬁre mo&kﬂimani zed"
forms of nan-human . rodent) antib %:res are chimeric antibodi es

t hat coResss Fhps, PN%&P@E%&@VH&@%?W@B@P SR QR OSRIEASSI*Bbul i n. For t he
nos§ paﬁ&lynublmed"zae thaf¥Binl ARSI Biéin. DITBIVed, DNMRRERNAW LoMisis(iz@GhRAleNt

ant i body) whi ch residues froma hypervari abl e rlg(gF on of the recipient

are reBPS&bé‘éth??mP%"r: Quwedifipdfiases. Welhertytatsdheses FeigriBdrdaritip e Muman speci es

(donor gijubieshaks Y 6dtind® hdRH S8 geded, thd BRPIpblyRkcldQM U AB ARl BdRcdigyi ng t he
desired specificity, affinity, ‘and capacity. |In sone instances, framework

r egi on epAYRRptiGaly Prumgne@boltqq@y modifed formma Bgm%‘ilﬂdl nelvapcleatidgs) ascesd apihe

cor r esRRNALA & AOHF HUABR RRA c@l&i@éensl:éléﬁﬂ%é?ﬁﬁcﬁeellb WPRRIEe A tddRepeS MY
conprise residues that are not found in the recipient antibody or in the
donBr &#flsi body. These nodifications are made to further refine anti body

per f or mance .yl RygefEbAlcleolift® rdITRIY éﬁ@veﬁ%b@ﬁ&i nidebideCiAERAILS SibiRst anti al |y

all of at |least one,” and typically two, 'variable domains, in which all or
subst adiitatiqnysiagl¢-steppdadiisotyyibenuglspiiden ISeglecrsseuiloptrasdsdainanyciotifisse of a
non- NURRR. bmgg&s%g hwm%ﬂd DRAs. %}f@éﬁu@@sﬁcﬁk lsYchas km%nta dbfieABNAr e those
of a human | mminogl o I n sequence. humani zed anti1 body optionally al so
Wi || corbe phgonagledudessare aftgpownthesizedby ehemicrhmetbrgs dbidxemple o#isg aemaiadgi on (Fc),
t ypkcal I t ones et
ot ISR aliperhBioP et Py R AR ek o e a3 S 3954 1658) |

an dPr edy a var@y of othepmetBedsuioelndipg il virre@adiBoidDN A ggdiated thehpigics apfl PIER2
anti bo qgﬁp UMAb4DS- 2, huMAb4D5- 3, huMAb4D5- 4,
huNAb4%§&§SSfOEBt/§§§E)§' %l%aﬂ'f)@ '7 and huMAb4D5-8 or trastuzumab
( HERCEPTI N( fTp} plrgsed esne rinpBiration” Tefbss ¢ @BprofesibySvhidhandiinle sop82 pf Bgene exganess| y
i ncorp :
numan; 2Ean gD o B RAE ol METNICERi R fgich (SRR IR T, | o
pur2fos esoftea reférred t¢ a5 ampliconsidlsypally; tHERGERTH e r)lessenafrdeAl (mRBADFo@1Iced dfcer t 0
an anti. i equences in
SEQ 1 D REEe TEMEREHh or T8 8PPl BN ORI TR B

" OWTTARG( t riptiingeafErof pﬁ)r@lmamradsow icoadily idstemgnablecbyl ong) b ordinely Belinthe hai n
am no [ CEe I e nces
oot woentt PARFRUTTTER chibra e Rep e P oo LRRT f i lape e FBETC%5 o,

"int actsalaqmcdnuat;dh Iheresa, ngeopn@bmmquhe b@hqyﬁqnm@wmom@pegmeﬁmgdvm]g
re |ons an Fc,.reqi.o f b t ncti onal
Fo r egi %onr%r prﬂrﬁs nBeddlow% tenépera rgs, ﬁg%lr#ﬁ%éu%n é%‘ﬁeﬂalii}ﬁ %ﬁénd@&% {hQ gﬁﬁwggge{n%tg&%&i body,
pr ef er aNA toceanpeal szihetgcdnipknaamlaryg;ewds larggbirasent i magn comirgnirenigeiow theiampllieg  of
anti bo fr Vv odi es;
M mear M Ba e bt e sl boialee el S R p MBS eatfll
ant i bodhedsgheotherethtiive mmpenamrebddgh dan hgn&edtf(sa) resu'ltNafqllves thathighedichdVe ar e
usual I het r ot et copr .ot ei ns.. of ab 0,,0 dal t ons osed
of two TS &t CFIS%C[ f‘? %’ﬁéé%ﬁtéon Cﬂ‘&c&t‘m e nl}ngc 31 W}Hl% YT (Pl uéesgegp Each
| i gbt &hmonaddmohalmleﬁﬂs ztndeﬁplmamyofcshﬁlgencwf lqhﬁdlmimlremtonsnsmlisum etmbnd,

while t urrent groz‘ocol? 1711\9 lecu}ar IB(le?Ogly,l \th' ntsers\élgnceef"ubhshers (1995).

"Stringent conditions" or "high stringency conditions", as defined herein, typically: (1) employ
low ionic strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 M
sodium citrate/0.1% sodium dodecyl sulfate at 50°C.; (2) employ during hybridization a denaturing
35  agent, such as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1%

Ficoll/0.1% polyvinylpyrrolidone/50 mM sodium phosphate buffer at pH 6.5 with 750 mM sodium
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anong the heavy chains of different inmmunoglobulin isotypes. Each heavy and
| i ght chain al so hasregularly spaced intrachain disulfide bridges. Each
heavy chawo 2b@m9ad93one end a vari abl e domain (VH) foll owed/usgoos/onasaber of
constant domains. Each light chain has a variable domain at one end (VL)
and a constant domain at its other end. The constant domain of the |ight
Fhalh n btﬁox@de' e s‘gllilhﬂdc'itfhﬁe o U2°8Y; olis‘m)sfnﬁlﬂy 56h0 miﬁlﬂmm%, wglcm@zym N4 (]{1075<'ﬁnd t he
i ght-chain varla e domain is aligne th the variabl e in of the
heavy Yhidpm g9 Am4rsodipm rvaosghatfagpﬁeé@% é% sQtEm GEPPIRIENHS 3 PRI
interf @&&m*a%%ﬁsu dalitfon! o QH{DNR%OW&EJ‘%mb QRMY SDR NG 19 derdtn@uiae@isngc., The
term"variable" refers o t he fact rtain portions of the vari abl e

domai n¥itaipshes atdR e P96} qul%am@vf@@oﬁ% ﬁtjfar&h%‘ldég% fgemagide 8P’ Cysed in the

bi ngli ng,1RRE: BPLRkL- Is&fng%cmvas%%hmdaag b 1St c@ﬂalmgcﬁbm% skds particul ar
antigen. However, the variability s not evenl| i stributed throughout the

variabl e domdpdesately steipgentysadigens” pay P%ld%ﬁ'é@?ﬁqe&tﬂéﬁi PhSanbreok esdgnent s cal | ed
hyper vm&ﬁ EcloRfk %Eabta%bry'mnmexm g0k @Enalspn@gﬁﬁarm@r&@qwg GhBinbudAr i abl e

domai ns e nore hl'y conserved portions of Vvariable domai ns are called
t he fr thewspoeikvasling mw(l RRShybridipasio aeriditiont(edo tamneiut. ionia srorstinensh/® SBRY | i ght

" | 11 fd A%
goﬁ'ngi teggﬁgnf%&rma& bR JeQ&fbefﬁx%vT A SGhe @ﬂﬁ%iaﬂs@y ﬁn@ea%ﬁ&t GO dvaIaAt | On,

hree hypervari abl e regions forml oggs connect ng, and
i n18 ominculrtion atf3gFGriingsqbiion cofprisinige2(5e Eompanide SKESE (458 mNf ChypeaMari abl e

regi on i Rs and,
w1 B B B S P o R e

f or mat ewh20ohg/mhdenauted ghaaredisaldion gpesin ﬂié@ofolb?rwtii bouishing (heddterabh xSt ata| |

Sequen i : sth

Ser vi cé&% tIS(SC:))Fl:a &Isg@teg{m% es o?écgga%é%ﬁw t(ggcﬁfﬁl ten%tﬁ/%wgé(jioélgé%%ﬁgq%ﬁga%onst ant
domai nsecasserym@accommodlaveefdctmssmtab probalengtingkidrtbe lae. anti body to an antigen, but
exh bit vari,o i e anti body
08t i body “daBaRdeReEch iPEedtie it dathe PR AR Blhefle dh 1F B0 LTS
regi on polmmndaxsed HIEBrrecreptor aof FER hgandl dwvakﬁmnamp,dnqlmmalsalbfocwmml body
whi ch a respon I r n LR

goner aflgeSSRERT Sh Gl o< ARRaRREN B B RUBSENA BRLR FERLAY i i ng
r egi on'‘tecombih@DBY sy(detiy. meaes THue s n@ﬂ/e Muéd_cb )aquﬁ@tl@&atn h@)‘s therpchi®@9ac8l7 (L3) in
the |i chajn |abe mai n (H3)
in thegehqéJenceo gfr%{yvog?ulné e doma %ep tl%aglglg nfi(a]%-&}éjl’ep édgs‘)gz) ‘&E%%alg@g rocgt%lgns of

I nﬂﬂnolntagimahhn dpadidsr est, 5th Ed. Public Health Service, National Institutes

of Health, L hes da v I QL)) and/or JLh

"hypervari ab ef%ophb(lz\éj he.(rel?léss S%d mnheé) Oaggs ?%%)arnﬁéﬁqugﬁ }fcrf)g 8“05%?“%16 (L3)
in t he ahtitghites, @b]aclmavam‘bemésemdmamlﬁcamdaomﬁs @2. bikpepific 5131b5516()H21)1 aptif@d96- 101
(H3) in_the heav |nv a othia and Lesk J. Mdl. Biol.

196 901281 7% § @ﬁ%‘}s e'yfxm l‘h %5155‘28"%?%”31 ag@‘mﬁl? resi dues are those variabl e
domai n resi duesnotherochhdantitody ray pmd\hanemauies o agarmhodyésmohmulasorfﬂr ein

def ned estlo of. anti odles roduces two. id

anti geﬁubﬁfﬂ%ﬁﬁg’o?? B?Pélﬁ?%lbo%ﬁ &t i iug AnipdiSe comRLisn %&Poﬁu dfiog, Mgl e

ant i gendehticatianagpr 8intl €he s&rﬂde;ﬁtop&@l ekaet forlﬁosslbier\agmmmat wdyede duangeproddckiect s its

hat nest 8 andloflnhfTunmng s SRR parERHeR  mis Sl slhBonblinlel 20"

ant i genntiboly typicalytifeudes ai MtibddRbinpodlys £ Fohgem it sememb tieoihdsi antsrget, witngih et e
ant i gen-recogni tion and antigen- bi d|n ste 1%%&%} ssfs of a
di mer  &1° WA OHEERPORREAIAE 8 ?18351‘? H&P’r‘?c?ﬁé a&‘B’fB 8 R ht
norp Combe wdrgeasﬁl@ﬁg pbllysHptidd sTeqtleiicel front plaraGrof p@wfe@ﬁdeosﬂqdeh&b Foeexhipes
hypervari abl e regi ons of each variable in | % to define a

ant i ger‘nhe‘rfPlﬁﬁ}OHQr%?sts éaIU?? theriglegtifneol & anigye ‘S‘H’é mmura 1%8 clonsg Shehas A papiyt

si X hypesnamk 3h&, iRl Qs 60REMibiRt DARIJAEHisRGISRamUEbEd Hattie sheed
anti body. However, even a single variable domain (or half of an Fv

conpr i $118Rs PHAINY seaHsnce cRs P HlisBdeloF egmBlesodBRET T HENPPT Bhtdst fYen) has

t he abiphinbiizd e hREAHHiTEeGRAcDiN1FpANE (10K Bducabd HeBfuI@te, @ tdweits af finity
than the entire binding site. The Fab fragnment also contains the constant

doRai nimmurdgenitifygiyive Hafraianaultiseecific paibodp kit g that an antibody comprising the

altered target binding sequence is also a monoclonal antibody of this invention. In contrast to
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domain (CH ) of the heavy chain. Fab' fragnments differ fromFab fragnents
by the addition of a few residues at the carboxy term nus of the heavy

chai n CHwoOaeumim198cl udi ng one or nore cystei nes from tlpeTarstedsoogsshi nge
region. Fab'-SH is the designation herein for Fab' in which the cysteine
resi due(s) of the constant donmi ns bear at |east one free thiol group.
F(ab") | ! : b @i dHOREieR Gird2RH hSait diffélent
fragmﬁ?lga%lfégﬁx%gg\?g&%ﬁﬂ%é “@&E%E{R%iedémg\gﬁévgfefﬁ&?hem' lgxgﬁlééra chgar_n' cal couplings
of ant déeraynafits &pitepes)s eagh eonpasanakansesly of s monqciqgplantbpdy prepargifondhdifesisdi es from

any ve 9’%}‘?% | o85SI 19 R SplticlCneGhGREIbNal FhifbbinCt

types, E%agrﬁ{ e li%geg‘l“@%&’gﬁ%gﬁ‘&%g?gq?‘ﬁg? tbésedp.onlctt%,lwgh am no aaci d se}';uences
of t heprepogivet ambdwungaonsin thehtey ap mpickly wegitaninathyedther immuppglgbelisdef i ne a
sectiendie g Al Bo i EROAR RIS Br HE o b b B O e of ¢ he
F(r:] r eg'ltszllbntantfz{llaho@wg&nmog?opblaté@r?fhemies land iatnnz?tlg he canatrued as fequitingreraducja geavyt
chain region .is usu iy N 0 resi due a
R e R i

C- t er masvatdahcg siithehe( pressitdnventibh fnayde oradé bygp taoiety lobteBidiquenrehiding, foyswmple. of t he

Fc regi.on be renove or . ex | e, A1y yroductj gn,or ification of
t he anme%‘g@ém&megvg?ee%glﬁ%’ﬁeﬁ%971’ &gg’heg?%éggsi(g%sgkﬁgﬂﬁg{ ‘@r émgyco ?lgg'é“ncodi ng a
heavy chiairivonfMirel, aivld $yathy Haskochatdiangy Pressa2eicadp s}, Hommefling at @ in:

ey od TP L AB b Ay Bh R Rk A PRl aae 1S Ear IR | boay

popul atietogs (eayé. AQUS. Patesit Mioed, 8if6,58M), plxgd dplaydetinokpids @ed, hguClatksen kdd 7

| an RO BB A Rua ottt s 2ok At et R BPRTR i Rebr ' ot °°

al ., Seguess@y29k31Br(i0a); Nse afal) MUhBIbIBFOGRI0T3A0es €904); BillvudsdProRPuWti ¢ Heal t h

ndbr pard St o It BneadSm el Adig el el Rl SIS Y (e

r esi dugoouyyher tedhgolofied HEprbdudg hh@éd orfilumaiikdxmdyodiod ifl ninalt thartabe pacts begi on”

possesses_an "effector fupction" of a natjve sequen -C_reqi on. Exenpl ary
T T oo tbrr PRpEEPIRE e BaE G 4787 PG MG BT U ERERRE: Do 26
Ccyt ot OXV@ i1 $98/24893; VO @ PIer40h6; WD Ng96/ET8S; vod Y 9gleantienkotoeitd o ak dirad. didrl.

totoxicity (A - tosis; d | f
T copt drék g6 s OB GR Rl Mot 3Bt S Rloaf Eractitn S
gener alybyr ik Beiioe 7138 €1988); EY iPaRnNbs HES45080b] 9)859, 8251 59,669 (i ofl Gealhamh)y (€. g.

an antibody variabl e donmain nd_c e asses i ri ays as
her ei n%-géiebfsl‘é‘?:l?ﬁf%?mé a{?rb#ggﬁﬁm ?Prajﬁ?@ nt}§6£§4g§%%é?%§§9§%?§68%2%r?/ses an
?n‘i ng _@g&zﬁ,lﬁf@@}ﬁ@ﬂﬁl\g; biteN6d 1008k, Mékkih ml.,am'réﬂecman:ogly, SQWQ?S?;(IGPZ)&DO@QgFeegi on
ound in nature,. tive sequence human region ngl u a ive sequence
hunan FhAAE T8GBr) HSROAMRARFom AT g Feaga L A aoodb el Mitfen | gGo Fo
r egi ongid@hhilEsys EH8ENEH (MOUBRNduB&ader 0ariiR BikthnAbk), NABREY € 99 fhdNoabdigIman
lg&A Fc region as well as naturally occurring variants thereof. A "variant
Fc 2P egitBhHuEynfre s dev-dimuigln b  £21°d (W8€glence which differs fromthat of a

native sequamnRg eofscldnSGin@kbdRy hibinlspRifRhillyahcth@shimee aafifodRs ACivdich a
nodi fication, preferably one or nore am no acid substit

. . . ! ution(s). ,
Pr ef er &BAtign of Fie hiayy pgier light hagiiviAerisd vah °FB%f%?lO%?H%toa‘fﬂ“i‘iﬂ’.oa‘gf‘éjsegﬂﬁﬁ‘g?si"E ution
conpar ggidoRiefdIRtd ¥6m 3 PAHENSEpdcfes bEHIRRiInG ko 4 Pardidifr MibbBUIBNoGubAaspar ent
pol ypeptide, e.g. from about one to about ten am no acid substitutions, and

t
pr ef er atily ﬂ!erf@m%&*ﬁb‘eftthecfrl?éinfsbiséfké@‘tal ity er hopolagousdy ePTesRosting SRAPFRE Pn a

naihVve ,3aHRNESivES bR Hdtkr HecikdloritRBnEifg f02HbRG aBfibdi SlaRAF QIBEIROAsWRARE | de.
The variant Fc region herein will preferably possess at_ |east about 80%

homol odipementtoisudhantiios.sq i e thee exhe terdegirg/binlogigal #etiity €S- FagnoNe-of a
par ent 4&ﬁk,$@ﬁaha ﬁﬁg}s@pgﬁ%ﬁ,g?wa%f%ab&d B, $EaBl-RBPUbs BN % AR 0gy

therewi th, nore prefera - . o
antibodies of interest herein include “primatized” antibodies comprising variable domain antigen-

binding sequences derived from a non-human primate (e.g. Old World Monkey, Ape etc) and human
35 constant region sequences, as well as “humanized” antibodies.

"Humanized" forms of non-human (e.g., rodent) antibodies are chimeric antibodies that
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| east about 95% honol ogy therewi th. Dependi ng on the am no acid sequence of
the constant domain of their heavy chains, intact antibodies can be

assi gned wo 2digiddesoent " cl asses”. There are five nmjor clPasamssoosinogist act
anti bodies: 1gA 1gD IgE 149G and IgM and several of these may be
further divided into "subcl asses" (isotypes), e.g., 1gd, 1g&, 19gG3, |gHA4,

| gA,  aBéhtdif nimdIREyuBRR\A¥rived EHofh I@Qmsmnfrmrﬂmagbmmt F&tth@ﬂﬁsﬁ géi-p afdatiedt he
different classes of antibodies are cal]ed a, ectively.

The suBRifdies3re fepanipauneelobu iasdecienpAna pesiyain vitih IFW%F?IB ﬁélmffvaaiﬂﬁ? er ent
cl assesegfifh of HEYRGAORY kép%eﬁy@emei fri @ WipervaARt1é REQY ofleRANIRIAA species

cel | - medi at ed q(z‘.l{'tOtOXl city" and "ADCC' refer to a cell-nediated reaction in
whi ch mﬂﬁgr;féeb l:suelwsotlw%éatcréwhltsorflﬁﬁwmé&m%%h@@grt%ﬁfegrsge% EéRs) (e.g.

Nat gr alafffﬁitir gl A, ﬁ%ohﬁunsﬂﬁé&% TieRRvoi re%i&ﬁ(lz'@?ersi@@é%%gﬁé}mﬁl@rp()gm ze bound
antibody on a targét cell and subsequent cause sis of the target cell.
The pr amqug@éuhxsarqs @plawédwa@rmﬁ@omly@@on-mﬂanl@es erﬁhérwrer'gmnﬂe%m Y,

wher ea%ntm&gg%gﬁﬁ)ln@ﬁwr%ﬁ@ueg 903 nc!: ¢l in tﬁ@fimgfégt@nﬁbodg%ﬁneﬁfé)&o%&%nﬁﬁbc@n

hemat opoi eti c ce In sunmmari zed is Table 3 on page 464 of Ravetch and

Ki net, Phesermodiféaationts areumpgl tofur5y refipe prtihpody) perfmnaeases d8 gengpbthedwmanized, of a
ol ecul AR calHGR admAssardlgd in US
Pat ent ﬁob%%{vglogﬁlggéeSugslf@h%]gfllltog%% maye’gaziap r orned%ﬁ}gsef um effector cells
f 00 s ueh onsbsyiailyw] of dhe hyperiasiable ddophtapospondivdhase Plsrondwmar inrmEEirbeivd

Nat ur alanﬂq Ar%ﬁ s(ah'@l Célﬁ lol” §1e Fﬁ‘g %@Eﬂ&i’é (')f\ﬁ%lu an Qﬁmlﬁlggl'oﬁdlﬂ@@duleyce e‘%n%;zkef ity of
t he nol ecu Nt & e assesse inviv s ani mal nodel
such asntitedy OMIOB@IYQSQ d/lll wn@iym deasfta pmftion I@f\mrn(lTlDSﬂelO@Ein 6@2’%6156%1?@@98)

"Human . ef f c F and
por  or P EERsr & iy ko B KRRt s P aS A0 il B2 22 52 SR 1
and periBoRECGE e et & tNarurd 3828 GRA9 (lﬂﬁ&)mdésesmﬁ Cmm@m Strectkiiol/ 2:883-08 ch

meq at 9'% i ncl ude peripheral bl ood nononucl ear cells (PBMC), natural

Ki %:Ccel | s, nmonocytes, cytotoxic T cells and neutrophils; wth PBMCs
and NKceI S Phlmamgeqﬁéﬂxkamlbchiesﬁréucbﬁlﬁ%fowmeﬁdI\QAb#éAﬁ -heuMabitai-éd froma
native N7 I R r ein. The
terns Embglgse%{}'or 8{34’1)5%':9:]}%4%5’[5'3 9 h(agﬂ‘}b%ée@ ?:(g:lﬁ Igiggﬁiggtf?%%zt %t binds to
t he Fc (HERCEPIP) @snlesunbédiiodyible ToEU St Bitant 6881, F3Rxpessly mabipuited dgteénkye hunan

Fecept RN PREEED SH B0 2 LRy AT e R p P e I BRhbA b2 oamme

sulw0l asls&esbedlhereimdl ng allelic variants and alter natl vely spli ced for ns of

t hese recep RH rece rs _i.ne J A eceptor™)
and FcgRUB E‘Fg fiﬁp gsﬁl_ifelreﬁrglj {r%aesgué‘ﬁ) b #ﬁ%ﬁ& % ha%?g fgulerﬁ“ ?ﬁirsl ééa}mé#ﬁ%gaﬁ d

s equenaatbotiiedmpdising éte light amd hedvy chann drhieo gyd @picaswiic SEQIRNG. { handdof .

Activating receptor FcgRII A contains an inmunoreceptor tyrosine-based

acti vaf?%%%%h f (ITAM inits cytoplasmc domain. |nhibiting receptor
FcgRDB cont aliersn, alsermzmmhbﬁrﬂd@Mbﬁﬂ‘ARW'wSreﬂaetolaasmﬂbodmdrdnipirisihg)rheﬂiglntiaﬁd( ITIM in

opl asm c domain (see .r SF an na. Rev. | munol .
“203- %’X E".‘L’é@“?‘)"? acidpqqueTgEsdn sg@%ﬁ/\@ds 12 %l\e; R edy Ki net, Annu. Rev.
| nunol 9: 45)fo&2ncés119:9&$en t@mhaEhn@enuduWﬁmMnbaﬁsllmr%d i&izFlg. $994); and de
Haas et al, ig&!l 30-41 é 995). . gger Fgl?ls, ndani:Ud' ng
those to be 4“dérﬁ1°f #ytiRedy; herFIHéS cfnﬁt"" o8 comprise W&?ﬁé%eg EF By HRe Pefm ™ FeR'
her ei N .regléie Piefidblyg the nthdh adtibd@shak hmna@@amoahgmrecept or, FcRn, which is
responsi bl e for thg tran§fer of mat.e

t he f us er et al,
| mrunol . 117A84BPdy 4rasmpgnts, FOMEESHA B‘fm%rf (%3 mtgcrtrﬁ‘ﬁ‘ﬁ?&l ’p’fﬂar ("&’5@ ¥ and
regol atagSoeh OHERE kéinSthereof. BWAMNE Fabiitod$ fragilonthdbite m:'ab dvatpemﬁie)atand Fv

CtOtOXICIt CDC' refers to the abilit atar et
Th Dhe fseast dabeterc gl Sliehes s Comautndh ety Bd o et Ry brad | O

i ni ti ategeheBYrofnhQiddapebsenf). t he first conponent of the conplenent system
(Clg) to a nolecule {e.g. an antibody) conpl exed with a 06)gnate antigen. To

assess conpl Bagsanakodiey e wallyheterstetizaers slycopgpteinsof abaut 13004 dplipngsaz 7 ano-
composed of two identical light (L) chains and two identical heavy (H) chains. Each light chain is

35  linked to a heavy chain by one covalent disulfide bond, while the number of disulfide linkages varies

among the heavy chains of different immunoglobulin isotypes. Each heavy and light chain also has
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Santoro et al, J. Immunol. Methods 202: 163 (1996), may be perforned.
"Single-chain Fv" or "scFv" antibody fragnents conprise the VH and VL
domai ns oloandd/dody, wherein these domains are present POTAISINGYHES34

pol ypeptide chain. Preferably, the Fv pol ypeptide further conprises a

pol ypeptide |Iinker between the VH and VL donmai ns which enables the scFv to

form t hpuplag bgad istdchiti uiﬁlﬁﬁdwndg@t Eg@ helyuliiA Gas drofic d hewidk dmabqRy) see
Pl ckt hun i n The Pharnacol o l\/bnocl onal , Anti bod{) vol . 113 osenburg

and Moé&tllowed By a nuspher pfgapsiap ga/?‘%?g“s Resh ligbt ghainigs a vagigh 1e§‘i‘Ba"C i@@ﬁj’“‘f

ant i bog¥oseiVddn.BARObEer30E ﬂﬁ%@ﬁdtéﬂ@&bn’uﬁh Mghﬁ&ﬁﬁ,ls dhoed \Rﬂ{tﬁé\ﬁrsNO
5,571,894; and U.S. Patent No. 587,458. The term "di abodi es" refers to
smal | amsrabb@ywmrcé@wélﬁw chgipifangd W@ lightrcheja Nerigblefiomainds aligacd iy thvariablg nent s
conpri %@mﬁn VRt ﬁéﬁbf’cﬂ&ﬁ@\ﬁiﬂg@m&n& L) reﬁ%@@z%tb@%vé@to%rﬁﬁfn'lﬁgﬂf@e bét@bdn domai n
(VL) in esarrea(s) ypeptide chain (VH - VL). By using a linker that is too
short tﬂ@lmhwbwn@ hqamc@@t%@ﬂﬁ domwinsywo dormai ns on the same chain, the

dormai ns ar eﬁlQ{eﬁﬁd\/aTnlep%fe %Fh@ féchﬁat%@fmlll g&:ﬁ&{s%f Yhe JRBIMOmBihs &Rt her chain
and create two antigen-b ci sites. odi es are described nore fully
in, foextensiveplie seqmcamor&gmtlbm@s @By are qsz@mthgbiadmbmdi speéficity of erh paoiylar Nat | .
Acad. ) i gody t hat
i s not §g%br?hﬁga%tew rﬁéélgr%%‘%ggru?eﬁabqaggﬁ% gn&%&%@paésh%dééittg{&g%bc tm)| ety or
r adDol amdble damaihp gﬁﬁnab@@ﬂs B doberdiratedsindlree seiinerts ¢adled fb@efﬁaflaé@ﬁ@gufﬁs dethand
separa / e £ Lpnnent .

Cont amglﬁ&aiﬁ? ng 8%%%@%93 o‘?ﬂhf‘ugl Q/gﬁaa%lljr a @ﬁv?ﬁeoﬂ%h%ﬁlg?gﬁsﬁggd | al s%f/)ml ch woul d
i nt er f er@able domatis aignaktlithe fomewhdmegiens (FRs).uSleesvatighle doveningrof pdhiyepcavaml may

i nclud ' khaceous

sl ut e A B g ) T o

gr eat emypdn‘ainalﬂ5ﬁdgioys wahich Iﬁcnrrrdbomnormb@dlg, ad ideimercaienfadning pahef, helrsechret hod,
and.nos ref r f nt to
obt gi n “at %i'ééé‘r”{egs%?lg H;%E' eﬁfﬁ%%{lﬁlﬁ%a H{)tPgelﬁ%% grcﬁoggpggﬂﬁtg%gﬁ}é;& 3 ggcﬁence
by use voﬂh tize Iazpemmahlg reginms ﬁen}ularralnan chairg cor(t@jutd to thedpmgéeredfitye dpyisBREndRGE
under u condi t | 4

prefer abff (;)/Jfl,:anm dles seg ?{%ﬁg oy %f%"tenffs grn%!g% lgy}f [ nc'ﬁ%‘g%n%&t% }ﬁ’gregthu ggdp ub}l% situ
within Heehiosldnvwmmhtmlel lhsntlsesmf &lealth, Bethsstla, M. (¢20po ITéﬁtonethnttdh@alamrﬁ b@dy S
nat ur al. _envi ronnent not re I

ant i bodn 9 VE? fhr Cge 1ﬁrbél\{glnrgeacril aBubolaftqoagﬁgﬁge%hbél%%rlé}ﬂ clé Sle(f)fhné%ééﬁg&l{w%h %% inity
mat2ar e@artlallphudn@ﬂyxemsuhouﬂnvmttwnd@ depeodentetlelandytatexadity MBCCh one or nore

hyper vari abl re ions thereof which re ul.t an ffinity
of the anti 6@ oPPENES gferfegl%nor‘?%l%? & f]erem r&gslte%é 8}{?5%&5 rekla%ets%ﬁ nglloes not
posses Siniﬁlhﬂﬁ e/hmh merrapmmm(eﬁ))r anﬁgmﬂanch@ %mypnr\taylabtategmegelmaﬂly bairees wi | |
have nanom) pi co ni.t.ies for t 14

A S R A GRS e e e
Mar ks eb- SﬁI(LZ)Bnd)sqietmwinag@/hgnﬁcmaﬁﬁiﬁe doh%Qz)nddééidl(Hb)eSO -6F N aadSFE2ur at i on

¢ 6280 d80) 8 g b R T SRR ProRion PPy "

9 1: 3809n3@335th EQPublic Bedith Servizk, NdtiondBisatuits 8f Hehlth, IHehe(dhONID). (19Y8) tiavoret al J.

(1995) BoshEHETAG: G1PeRena lopite S P 52 ey og (a0l § ot by i

speci eslgﬂwhmb@dyablehﬁﬁﬁinmmﬂ 26-82 G11) B3t IaHANANdIv6dY1 GH3) it thel heaviy thaén eaindesi t i on

which is the _guantitat.i om.nan i b ul e,in. the .
conposidPraR; Chqiig g Iéaﬁlb%ﬁfm &6%9 1%&% Q%Sééc ﬁg%“eé{vr? e@&ﬂ? S F§ Fieidyes
antapbodye th&d GhriadR d@ﬂlaﬁﬁés[dﬁ@sﬂ){hér aah e mgeswtrﬁblﬁ)eagajnﬁesmueg‘ astiEfeR, definddi body t hat

inhibits HER dinerization nore effectively than tra umab, and/
ant i body whif@Rribfligesson of agtibadies prodres piodd “ﬁ%]laﬁt&e "E’ ‘“3 TAZIpGRLS ‘%ﬁ‘é%ef erred

enbodi MRBhedE bRhRvithfa siRR ABiN-bBIIRE SRS, andh fBiA6H "FS fRPGerE.OMdkd @kﬂ&geﬂehl@

variable |ight and variable heavy am no acid sequences in SEQ | D Nos.
its abilify to crystallize readily. Pepsin treatment yields an F(ab'), fragment that has two antigen-

-

binding sites and is still capable of cross-linking antigen.
35 "Fv" is the minimum antibody fragment which contains a complete antigen-recognition and

antigen-binding site. This region consists of a dimer of one heavy chain and one light chain variable
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3 and 4, and nost preferably conprising the |light chain and heavy chain

am no acid sequences in SEQ ID Nos. 13 and 14 (pertuzumab). An "am no acid
sequence wanbamicsant i body herein is an anti body w th amcamiscacmacs3ds
sequence which differs froma main species antibody. Odinarily, amno acid
sequence variants wll possess at |east about 70% hormol ogy with the main

Speci egoridit InRAY norBHaIB @EsesialdhY It if inets MWnkiburBeonakat kR Aste BPONL8R% noOre
preferably at | east about 90% honol ogous wth the main species antibody.

The anfesonueficachswrafiodanajninierst 8 dﬁ%@% autigeprbiaging Sifs Qriae S%féteétf fsnaViand/ or

addi ti gng,. Q‘foll@cﬁ'{lél?'tﬁb s@@%’pgﬂvﬁl‘%le‘%%&is Rorf¥ér aﬂdﬁeﬂ%ﬂinfgtsﬁecﬁfﬁﬁy & th&shtiB6dyd

sequence of the nmain species anti | es of am no acid

sequenbleveyer.gmns Wiee\iaﬁaulmqlwe(oabﬁlfaé e e CWIS%RHPH](Y@“@F hygeryfiobis e8P ant i body

varg antﬁemﬁ? £ hiftio¥B b &AL abif) t@@tdghﬁgynmt&tanagenamhwgta@5 iBwRpkih@AL Al

ext ension I—gIS on one or two 1 ght charns thereof, an antibody with

a C-teﬂmentabbinshggﬁ@ reS| due on one or two heavy chains thereof etc, and

| nel udes cOFhl ARl :9RSyAlso ¥afis ttgé) iisthif dbin gﬁh ReftChh SRIMENGLSsRh heavy

and/or light c I]fhe an var i ant | cular interest herein is

t he antiohod(CHD mvpthp beavy claim. aﬁabrfmgtnemtwlffan frmﬁ@efragmntehzthe pddtipnghe fayy  t wo

LLont elahas kREL ﬁ&& ter%%.l% B ok { Hafa Q1 SRR ihcthdlfle P hoRE M@ ioth

sequence an 7 or gly ron differences relative to the mafn species

ani® bothg anilbodyghipgoegibmt Fad)hSHesrtheadvsignaainn héyeid jortFeb' @i whicls the aystgineirgsidig(sivi t h one

or nore. hy.dr at . t -.@ngeor

nor e cart‘t?)'glfto%gt %(tgioﬁt%llgse ggét I%a Ongtfg@t%[&ggr gﬁgﬁ(ﬁg% aﬁé@b@ %ﬁe&ggﬁ%}{l afn!?pl es of

gl ycos ptoduqed As pedrs bfalﬁvfos&dgmems which bhwdhmganystdmdyetwetnhhm @therrch@ical

ol i gosac aride a GO oligosaccharide structure, attached

to an E&P'E Sloo%nt% ‘Eeyr ,egtsa %gg&%\n th one or two carbohydrate noieties

at t ac hed t o The8igbt chbing' df aghx)dted"damm syt weeetent speaipt ¢ab belyssighedto nee ddwbohydr at e
che heav t he an , i nations

5Py SR e AR RO o Pl ke R Bl o e RACHRRIP! 08

oI i gosammtaatrdodmnstructure rray be attached to one or two heavy chains of the

ant i body, eS|du

per t uzumab, gﬁ cirﬁ%mlb (1)n rﬁs (r.llsaeﬁiqédl%ﬁjlea —terrrmal 1on rgrﬁfc %@glbbdi?rllleavtyh

OI i gosambatdxﬂmgsﬁﬁméwea@ Eeuegilorﬁsanc(ﬁrﬁnt RB—régtodvaABhodgfalﬂ@ bo@idatigs oBkhelFcH) |

d (1-3) and, &. bein u eSS n h t. ition.
Unl ess G818 ¢ 5‘8“‘8?%18;’% rsllgavy Chal@mlg]t Va% e£ %arnl éh%v&‘éfé?ﬁfg%ﬁe?sgﬂ?ﬁ@

i neb udeasfired to,stréith from 6k {ohino £)d rasidheGt ptj(smoﬂﬁ;yﬁt?.@‘ ocfran Bre230An tHeamboxg-temrimisnal

| eader ext i her in ref e _am.no_aci f t he
ani no- @Fﬁ?fngtf %P’iflé{ﬁ‘&?’l S &8%%5%‘4%1%1%00@?1596?%@{% abetnn% SR Ofﬁgesftcé‘%j g of
any onee @émdved,efoh eganyplgrduting btod@dmn n:s pﬂflﬁ@nomnf tttaoaimbod&n oekg mbmblylantly

am no-t er.m nal Iea er xt egm 08 S 9 ﬁo |stds aco reeuoan}mgctam d
resi du&REnegHifg thepue écr?fl SHosHes ?avﬁ ﬁﬁﬁf”c 4i ‘SN fngé' Phody Vari ant .
A dearahtd;athedm@mombﬁs&)anulﬁ)dsap@ulaﬁoMmtandme7 midumremomlpmuagiympuﬂaasmsdu@s

t her eof been deriv . injm.de,
o35 cong 8% Rt it iRt BE B b o B ihune B R B %
descri x4t heidphysi oI ogl cal conditi on in mmmals that is typically
characteriz ated cell h. s af cancer I yde, but
are not |i m?tc‘i’?d%t‘ Ca“é ‘?‘"'Wﬁﬁ"ﬁ'erel‘ Ting, thgf UEiThET W‘W@gb&ﬁm%avy
medul | inﬁu@-ﬁrﬂf&ﬂ&tﬁdﬂl ﬁf)ﬂé}l fRebkast gmiﬁ,)Seqﬁe@tt‘&QﬂBrofeizit%@f“ﬁémglokkdﬂdﬂaﬁeQMEand
synovi al ce sar conn neur oen rine tunprs udi carCi t unor
gast ri hobg HealfSerape Naqop) “%‘&ﬁ‘??é??ﬁ m 91& %Jﬁ’é?Fﬁrp(’faﬁe&l%ﬁr&tnng
acgyst ibG ré8Ei@NMehe “FENindG KA Kabsle Maatccthe%ﬁmue MemBeRERS tiaMthnlag UGENEY or

| ynphoi d_nal i gnancies. Mre particul ar exanples of such cancers include

squann@%tlh?él’l cancer (e.g. epithelial squanobus cell cancer), lung cancer
i ncl udi ng snBlfnGRhdl BcRBiof Bpiedssel Rfrl-Cifectd?FinctibR! bf £ htlvelsbfi@ndeaMCREion.

NSCLC
( )Exemplary “effector functions” include Clq binding; complement dependent cytotoxicity; Fc receptor

binding; antibody-dependent cell-mediated cytotoxicity (ADCC); phagocytosis; down regulation of cell
35  surface receptors (e.g. B cell receptor; BCR), etc. Such effector functions generally require the Fc region

to be combined with a binding domain (e.g. an antibody variable domain) and can be assessed using
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adenocar ci noma of the lung and squanous carci noma of the |lung, cancer of
t he peritoneum hepatocel | ul ar cancer, gastric or stomach cancer i ncl uding
gast r oi ntwetwewaloi@ancer, pancreati c cancer, gliobl ast omecTamsesicoad3zcancer,
ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer
(i ncluding netastatic breast cancer), colon cancer, rectal cancer,
col or e¢f s & nerENGMIRE, kdHexfhpiéit €ri ne carcinoma, salivary gland
carcinoma, kidney or renal cancer, prostate cancer, vulval cancer, thyroid
cancer, hepat netivseseqtencsnis, regipni] COBaFiYeH A ARINO Beifispanercs iddnHiess, the aginp agidar
CaNCer oo faRk Q%%lr O%QI m‘h!ﬁ[ﬂgrﬁatﬂg éqn@ncphlhxhﬁlr% rbdids kel a WRhk sépeftgad and
neck ca cer. ance cancer 0 has spread outside the S|te
or or gamm)ﬂgﬁi Fglealon élon%eqmdla;allbtmw natwa@auawe bymandg@s Farsgign; naivesesupreet or y"
cange n ; as a
chet hpatEss POl R EE B R ot B AR e R g Bl SR 0
exarrpl ¢heabf.a ref ractory cancer is one which is platinumrefractory. A
“recurrent” cancer o s one h. ha | te or
at a dist anfA sfl?ant géorn &t ssesb%ls%m g%@%a‘% R’ﬁ&rh ifrert 1S Eem ol bf glﬂﬁt at ient"
i S a hssimencpt regioh by T:lrmwfaatlewnbnermryndmuchndchmaer, ppﬁarabgmn,e ‘or mon@ amm@cmlho |s

sufferl suff ne or nore
"t unor lﬁ’g%{ %l%t)hg'fegelmrﬂy’ éhea’ aréaalnp e e?’?svaép Fom or aCIdS%%&'gl[Bﬁé %‘Eua(}é’mg %el S
froon aatpateqpeice Fetegimror tthafplegonof a pa,rmn rpobjpappticeg ghfroxe iabouit g tudbqut Bot are

not limted tupor bi opsi ci rcul at prcul.ati plasma
pr ot ei ﬁguncgglé FQQS%tuchna,i aac’l p%feiraﬁéll,fgon%aelao‘lt oge} g?ut 1ve) ammo C|1C§ :iub'sh 1etust10 S 1§Ia od f fom

t unor s safue Fc b&gﬁdm@ ifh WteOFc- ﬂe'glbe opthe perkit fedypeile vvahé vamonces:gnov dereinunitir

sanpl es l.in e araffi nbedde or.frozen
o Bl R B apon S enioklra i BRI Che e DR R SrsRisroa 1y
pr eser veglpdisit p@y];&pﬁd@(ﬂidl W@t préferablyramhslt aboht o056l horhalogyrthesawithl @ote prefereblyiti ¢ h

ha een p esgé%?‘ gﬁ 8 fo rral dehyde as the fixative. An "enbedded" tunor
call eyl PBERELEBY |

% firm and general Iy hard nedi um such as
par af fl n, W@épenﬁﬁllgloﬁItldlaﬁun(iﬂcldaeqlﬁﬁdel’bft}EI&hﬁdldi dtglaﬂ‘ﬁdfﬂ&lrpﬂ&@icbzhﬁ teet cut ti ng

of thin sectl ons for mcro exa nat i or.faor nera l,ssue

i cr oaf? atS?g‘e“(elaﬂﬁ@?SSlgﬂe tﬁ&#%f F & 'are(%n NGRS 8% |1§acgﬁ§1%8(ﬁ?s fhded by

af pur i fxgmdgEnIgG,uh@Ig:M aﬁ@ieiv&alhydremaiybeﬁsmﬁmwmedmfd ‘@lmcpaswcﬁsames) ng; ein, a

rozen r-sa unor . sa [

frozenl8@ ggéqf?c@rmgfg di[%éf %ﬁ%" YiEATR Egnsﬁf‘t\g&fnﬁ% ttﬁ':‘iﬁ“%?ﬁ?‘gté’gli‘ n,

?”Eb: f lélfff&dn%lass@rof a;ﬁﬂ)bddastdr@éhhed &, 3049, Miﬂlucfe;pebﬂﬂve@ ftm]agmgﬁlr_l séfncm&:s tind exg /r esses
i ncl udi ng.over expre recept or as ifie ene, and/or

ot her wil¥e ‘H@ﬁ‘?ﬁ‘f’é‘f‘lrcﬁf‘é%‘ %5%{1% ‘?fgil% eomt gpss ﬁﬂé%ﬂ@”ﬂag@f"ﬁﬁm&euaﬂﬁﬁg receptor. A

cancer or bl“@hﬁﬁ:ﬁﬁ-d&peﬁc&ﬂfﬂeﬁ—n\@ﬁia&ﬁ cytiioSipity2 id AR @Gbfel @tai collvinedistedreactishi ch,

|nad|agnost|ctest denonstrates activatio 1? {) 9 atl]?r)e ﬁf a HER

cept 6 ISR BB GHPOH SR be itk Er rmite AR g Bl g Her

phosph(ﬂéﬂﬂo@ﬁllsoﬂldbﬂacﬂﬁha%@) 1&@bgriRHou@Cinti¥ody@®n @ tarft c@PAE sEOSPHURRBI dﬁﬁlsepystsf iling

or by detecting HER heterodjners,_ as described herei né Eﬁ)e' n, ene

expr es$f 4A taﬁ%%?‘?nf iThg erimary eslls feranegnting APGG: NEely owisss B, ﬂnlﬁfWhS nor e

genes Gndoytdd @fp?&atﬂamflqrcymhﬂmm%H%R’pr@m'ﬁ@haém&taﬁaaﬁa célis me@tﬂnyanzéa
"phospho- ELI SA ass herein i s an assay in which f)hOSﬁhOl‘ | ati on of ,one or

mor e Haiqb@éecmms%‘l&éé Bavatchiang Kiged nny. Key fapiqrl 84572 H° BnZ9 Awsessi

| MUNOSQNASBE 2 ASRENe &fkibrofd) ants Lif ADACAGENuch bstaldbytribed id USIFRRAINO.t 0 det ect
| at ed HER receptor, substrate, or downstream signaling no|ecule.

hosphor
Pr of or 350936307 %7 38689 Whickiarrerd; Siselal cSieiertls (F sich aREREE PTUERAL The

a536Y Bbd %n&ﬁliélta&rc@ﬁsd(PEM(ﬁ &hd NAYS KRS (NRY BEIRT AbMatveRNlt@Ebhaty, ATCZEN
I Ol 0OglI Cal Sa es
J activity of trlrlg molecule of interest may be assessed in vivo, e.g., in a animal model such as that

disclosed in Clynes er al. PNAS (USA) 95:652-656 (1998).
“Human effector cells” are leukocytes which express one or more FcRs and perform effector
functions. Preferably, the cells express at least FcyRIII and perform ADCC effector function.
35  Examples of human leukocytes which mediate ADCC include peripheral blood mononuclear cells

(PBMC), natural killer (NK) cells, monocytes, cytotoxic T cells and neutrophils; with PBMCs and NK
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A cancer cell with "HER receptor overexpression or anplification” is one
whi ch has significantly higher levels of a HER receptor protein or gene
conpar ed wo 2s0am@m@ancer ous cell of the sane tissue typerPCBusk006/006334

over expressi on may be caused by gene anplification or by increased
transcription or translation. HER receptor overexpression or anplification
may be céRbehgbResed. Tha ciidcay BaB hiag befsolpled GoMSitnatveas:ay thbigofou gl froat blogl or

i ncreased | evel s _of the HER protein present on.the surface of a cell (e.g.
via anPMRsieAtsiSERRist ry assay; IHO). Alternatively, or additionally,
one may neasyE Rrhe¥ek&efbr BERRNGOMAED debkiibe b Eecabidhdt Bindh®@ thstid regien ¢. Vi a
fluorescent in situ hybridization (FISH see VQ§8/45479 publlsged Oct ober,
1998) , & #iitbpdst The Pss*»fqrﬁeﬁ §eR i5p nﬁ%wﬁ%}ea@ém@ﬁ%ﬁ%‘ grepyen R ey FER (YR quess,
such agyntHdab bt vRtib R a éahﬁﬁ?a r?&ﬁo() ART mBeds recehtBrs BPMhe &L, EyRYandER

receptor overexpression or anplification by neasuring shed anti ggz 1{@
HER ex{FraREl subtlassesdiaptadipg allelic @nsmws‘gqlt@aﬁtwlmpweé Eﬂfﬁls githese RIS 467
Uus. P SRIeA2 Ah 89 rddipRr'd and ESRQB MiBaRSsk hi wihe Aprll
18, 198%%}{355 %Qlugifent 5&310%&2%{8% sésége(r:i;h/gr ch 28 M%QSI a%dcgugs? etal . J.
| mmunohaveyisnit aiging 3¢id sepgerges thar gty primaily wdhe gynplasiis dapaipethaieels P\livajing ous
in vi V?ec@ﬁéxaly ﬁ&%mﬁ%ﬁ‘é dnd ln%g&r@ceﬁtlaptyl%gﬂné bedd Midsdonthidaparavh® itexanpl e, one
may expose cel ody of "the patient to an antibody which is
optlP onaytbgladmdrédneain. vhﬂnlhltlag hecpte FaR BB ¢oassls an dmpungreqen@r Beosig-hased sot ope, and
bi ndi ngrr %1t1<;nhﬁlo§1{ﬁ'ff'Ip/§ %ﬁtséc?rtogﬁgrln% dbiflaih I&@e Rl tin $ARRUNEY HeWBhfflnol. - DY
ext ernal scanni ng ra ctivity or by analyzing a bio lp taken froma
pat i entl5pR93OULIR). é&?Bwe@Vte@/ed heRaxeieh wdiinet Gy eReyelrynungy %‘%ﬁ@érﬂ%? ch

" does Q@h | V&t TR 2P E%?Arp—‘gﬁd HEASRUPLL 71 B0k, WRliCRed8@a1 not have
hi gher an nor mal s of I—ﬁ ‘eceptor protein or gene conpared to a
noncan¢E96u Dtbe AR s fincludmgave totbie sdenwfiadyip the fixpre; poericempasprdibyithetiem FCRER
ot o siaortts BH5 8 Ak HEERRY (LB Fordp Bch § L pERINEBPAE b 6 TO0S
r ef er s nagerizal BhQsdo the &mSt(GuIer eratl., & dnpanol. INGAST (IWQ)law@]Kmafrﬁbl bdmgfnoint i - t unor
agent s HER di neri zation inhibitors,
HER antzlqt?ég @9!‘)9%?#%11%[@@%5%%%% Zg}"{]&n g%g%lh? unor associ ated anti gens,
anti - hor nnndCompimpam detsndent/dyGitoxindty’ orE@R—’ tefargotteschbilityiofis: melerujetalygt dgeni ¢
agents, (4o} iLn [
ant1 ot iRy Pl G bR 1Y Syl ullNh Pighas s BUE0B: B08uane
i nkR0bi tobthe ,ﬁrs‘t aqmmydt of mammmesyisuami(ﬁlq)m smolatlé Gadiratibedy) campiried
e s i e
EMD- 72®aptoper uuzummnozt Maods2008 63 (1§96)oma}metperfam¢dbevam zumab. An "approved
anti-tunor agen a. dr.ug us h ded
mar ket i ng ap lrnglte Cpal?))];v aorr Sec(%ﬁl %g?& %%1 %% ?ot% %(sé%c s&ﬁq’é&ﬁn %Pargfb&ﬂf
Admi ni sihesin these (6MARs ¢ pﬂ'emnengramgh lpplvadpadﬁ chiaine Peedfrably\terfey pelypigpRde furthef

di i zat i bi t" it
theontg et itk SR eV EREs v orfun Bl pHTARRRC | 1T

adm ni skdred dtrucﬂn@fmﬁhltigaﬁ bmdmgm Fan ammmﬁcm@ Pliu;mlnm im@lenbharguoksnsf

chenot her apy. . st andar ein | nt r agent
or age%@of%%ﬁlﬁé?%o d?eé’uvtomg}f g“’&%‘ Jﬁocérgf dsai el?cr\]]gﬁ%’ Nh‘g P{%rl% E:zggger For
exanpl &15 tm94)plfm1i2ruuﬁbdd@séfsftfaugmemyae dasmlfeamm%ﬂbe%smﬂnmtmdl\{wf care is
t opot ec [ [ A "growth inhibitory agent” when used
her ei n fﬁf@% g%asogatﬁ%g\ﬁ’ngsgﬂ%mmom tion which inhibits growh of a cell,
espoci al | y arnbieiRnedpb®iss? ﬁgemasmar angiBbdy fRigbies witntwa etnngendnndmg sitesy @hiclhus,
t he grovvthlnhlbltor ne which SI ni.fic uces the
per centSg@eY C‘IQEF?S%%%P@E‘% P‘??@’ggém”% (‘?‘ﬂ c@nﬁcﬁ‘?ﬁ %@Q’ﬁ} gggé (5#/ “g&d{/\f%
i nhi bi tsghy pAgRPlid diigwdevageyusng PRdkebh@GKto6 Sdrt tsyltrdvepamﬁr@gfea&sm tha tv(/@.t a
pl ace ot her than S phase), such as agents that induce arr est and. M phase
arr est dopyaing gp glg_'sawlilg_]get & domains are forced to pair with the complementary omains of another

chain and create two antigen-binding sites. Diabodies are described more fully in, for example, EP

35  404,097; WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993).

A “paked antibody” is an antibody that is not conjugated to a heterologous molecule, such as a

21



bl ockers include the vincas (vincristine and vinblastine), taxanes, and

topo Il inhibitors such as doxorubicin, epirubicin, daunorubicin,

et oposi dewoaneb/dh@emyci n. Those agents that arrest A alpsw/Utspidsloossser i nto
S-phase arrest, for exanple, DNA al kylating agents such as tanoxifen,

predni sone, dacarbazi ne, nechl oretham ne, cisplatin, nethotrexate,

5-fl UOE)Q(btbﬂ@mbLety&iﬂdadﬁﬂa'de Further information can be found in The

l\/bI ecul ar Basi s entitled
"Cell cycle Pe’éﬂ‘?‘ﬁ‘? |38Hb°d8ﬁc%‘§§’g‘b°g%asq?‘?8“ ‘ra&ﬁ?t ‘ﬁ‘%m* geda d%)%%‘ggedjf am et

a| ( BonfpM &l f i naftidl bdehpéritaCork@finint c@ﬁ]]ilﬁaltﬁd)ﬂ g nptura]l.éhernmﬁmphres Of
"growt h inhibitory" antibodies are th |ch$r}]’e { Ilai and| |b|t t he

gr owt hm3erialapbish wewd irderfsiray il ?gé‘gg’icﬁbt ?&mc PIca f&f @8%6’ SR mia?%H]F ?or y
HERZ a@ﬁzgﬁl@sd h&$hohdhadai theg% 10M8fnBcedhs cpifolproteinie @R Sblutes) nmrprsfafeﬂ %mbdithmaitd

culture by greater than 2

% and pref erabl rea n 50% from
about SEeaiikedydike Protied (1yt géﬁ%teawg? Proayy E’S%Etg’nf"?t&’f’ihb ﬁe”%fﬂ%iﬁﬁbeg%o“f% 30
g/ M, e Snd Hx%st%e@é%ﬂ?y BRItk o Abyivide (Blteh B%e&hﬁﬁcﬂﬁtycs othib @f le@Kpsur e of
t he SK— BR-3 cells'to the anti body (see U. S. Patent No. 677,171 | ssued
Oct oberesiiges of Digyminal prinispaEeine g eagPERHSE Aie BINRIng ﬁu%%eﬁava‘i"% °ﬂ@§£°r i bed in
mor e dg&ﬂbéenél@ by Res. et itfde ARG R 07 heR&IueinE cdHaRioR @irRrddmadic®Melbr, nhl bl tory

anti body I's a"humani zed vari ant of murine_nonocl onal anti body 4P5

t r 48t uPtefmbly, milveamm blseiptedprtibpdy inglerise the aniRogy tro7re Withig resqmbiRRATtoplls SH’aﬁces

pr ogr amg 191% c ﬁ&éﬁ%fﬁéﬂ%@& DhRes BYirdaiRa il n8foe 3RREX] Ordvharifyl REVRET at i on

DNA, shri nkage, | ation of endoplasmc reticulum cell

f ragnenﬁphted@ﬁlboéhﬂﬂkﬁe prepeien DY airicasfongpmificatien Sdsi cl es (cal | ed apoptotic

bodi es) . %hc‘gijﬁht SattHedki¥odd M oMVt nOYEh&X REEaDESn bhSortidfe recept or.

Preferably the ce Is a tunor cell, e.g. a breast, ovarian, stomach,

endormehypeatariatdaezions thergofarhich resuli gn inkirensmpnt i Bie gHinity p{thepibodyfACaEE™ ¢ or

bl adder SkitBRons). Bhdetred Saihiy MacGRl | |
2\9 %‘ﬁ%!rédl\/f)kgﬂ%ﬁ%é@md% Qgﬁ%%%ésggpﬁé .Ss}a%at?cl)sous mglg%)o ds arg avall%i a?ol e for

eval uarntihgdicheilldard nﬂnamolewnm raeosober affiaidiesor Ha fragst engisen- M@Pltﬁé%tﬁﬁﬁ e,

phosph ¥ a a RYog310:9x9-me3pi ndi ng;

DA 11 e B e B e B R T e e
n ucI ear(19RY desmibenaffivydeseratiandy VA @ﬁgVIvvﬂqmmruhAfffmgad%@ééﬂlaﬂw@aﬂ@ahofﬂéDR
eval ual gl DSGEER AelAdDROBLRO! 8. ok her ABLEES! BB Yiadobgsant | body

whi ch |n uces apoptosis is one results in about 2 to
pr éPer 4HI%); Sbiverter 8. GoneSO61-435 APRE):Prdton pradfleremingl é%tﬁ%f@% 69%@ fol d,

| nduct iyoR f ¢ 41 r}eﬁnﬂtﬁ 4?91'(’?9.5? &b ?ﬁgy)e ﬁdq{MJs%?'&leﬂ Aﬁﬁ | igli heeRoBOHEXI N

bi ndi ng assay uUsin bel ow). Exanples of HER2 anti bodies
t hat i r{tAee apopt osis are 7C2 and 7F3. The "epitope 2C4" is the region in

the extracelduls “%gg%]!)eegle% E@ﬁhgr n%& B thl Gni3Bdy) slﬂggﬂre%%c&ﬁﬂagﬁon I'n order

to screen for an the 2C4 epitope, a routine
Cr 0SS- bihiahks the qmsayveémhdmnmhaﬁlb@tbm‘?%@dn iha cmqsmmu apne pmbosgiiypnk sy

be Jpor PP PP UREy 1Y 19K, WAL Bh s el B0 YRHERL, PO (MR ) bt

50% or amiijfody thét mmbmmm din;ppzzqun mmprplym@ndaﬁu@@ab@nﬂ/@r Fretibasly adichs s

whet her, . 1{1‘@25 R

conpri s ? ues r%ctt)i) m sﬁgoi; Cﬂ} ﬁ’péféer%a‘r%la@zé 1{Hﬁﬁ%ere§§§f mgh:gn of HcéeRs’Z 2C4
and perahmliddprﬁbmbbdsmtmsmg tltehxanﬂ)tet lighcsid vatizble Ibtevpedniin@icid-HERRenegs in HQ flANes-i on of
domai n i ankl in |

"epit og}'ea ﬂﬁsand néosﬁl?f%ferla Eﬁ f%’ﬂpmsmge&n 1aglh i acaéﬁpualg;gCﬂaldlo nﬁ&gacg%éﬂ%ag&ﬁ S%%I ch

t hgoantibhady1 3408 14 SELZIERY). 10463) and trastuzumab bind. This epitope is
close to the t‘ransne rane

; HER2., .and h| in_l R2. To
screen for dnt 2BUEiEY SHHFRR VB’i‘ haflgb"fi% CIGPE W an&é “ﬂh%?o nloFlléelyse%tmda‘g

Cr 0Ss- blpgkdifigs ﬁSIﬁaYna&L@Bma&‘anﬁlfbﬂy Oelkerilybadind Bc1d\9’etqué3mdvze$nts Aill pdssssdtor y
Manual , Col d Spring Harbor Laborata Har | o d Davi 988) ,
be per fleastabgut 7R hopelogy W&F‘W = %pSﬁ%yaHﬁ'b%V’r@dé’ ﬁér%’@' BEy iy lfll?“reagPeta Sé(a%osugess
whet hergob) gors PrétBasly abiead sbdu9d9h Bordédgoapinite pe ndin sl;iEﬁ‘éé apibogy. Eyamino acid

35  sequence variants possess substitutions, deletions, and/or additions at certain positions within or

can

adjacent to the amino acid sequence of the main species antibody. Examples of amino acid sequence
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one or nore residues in the region fromabout residue 529 to about residue
625, inclusive of the HER2 ECD, residue nunbering including signal

pepti de) .wobheos/®pissope 7C2/ 7F3" is the region at the N trerraspas/006884 hi n
Domain |, of the extracellular domain of HER2 to which the 7C2 and/or 7F3
anti bodi es (each deposited with the ATCC, see below) bind. To screen for
ant i bodriegs Wn«um mchidagh dcalid Yasant G2¢. dBBnidqped appeqdy ayaniamt)f 4 pagic ordms -ah hmbk)d)ng
assay C ribed.i di es, a r

S v LA 4Ry ARERG B e SRR R BRI RSy bP Bt e ©

per f orwitita CAérhﬁfahImma/xeél&ue oaht apeo hmvp bmsmmfeoh&tcpmdhmamﬂadcmlmbmbjf| sh

whet her .t he i bad ndsto i.t o on.HER2 {e.qg. any one or
more. orergs R ARRS potd itk ot P rics e SRt B SBivby Bubtic? pastitn e "o o
t hf6 HER@reEt(HB;e;\rﬁeﬁiedhltﬁ)oﬂjdéﬂiﬂfrismg ah mﬁllnu@langglalslbzglwilxtepﬁm orfénk.or twh'Igat ment "

refers to both therapeutic treatnment an actic or preventatlve
measur &&ins ﬁ’@gfeoﬁtwnﬂg’écwfﬁf cqmptisingather 4mipq %Bjesp ﬂ%B%eea“ PF @4 HYHPh cancer as
wel | agfférbeserelaive ii@intddpedts dnibddg. be prevented. Hence, the patient to be
treated her eijé] ﬁg have. been_di aﬁegosed as _having cancer or may be

pr edi sposed® oFYSRER NG apiipodyRurep is apgptitody i ‘P“Fé’&f“i"(?é?a'ﬁﬁwmte refers to

an anmometitied hitRh&l iBgetd WhRe Uifke b ohé §horE Sl ddid mbibRp atidcBatto o Fagh ef fective
anmount of the drgg ¥ reduce the nunber of cancer cells; reduce the tunor
xarrg) Eé

siPe; $PRHESGREDOdY- F glycosytion ¥arasisihersidnglvderantibody yith p Gyor 82ncer cel |

infil tdl@bda@dhah&tsﬁu&ﬁél19&%&16@'G0Qﬂ1@@da§chaﬂd’émr&!tﬁre (aktacBed toh PWrdeRnIRABREEXt ent  and
preferably stop) tunor netastasis; inhibit, to sone extent, tunor grow h;

and/ oranfipydyenjid °P%°r§8ﬁéafé9<hcy€ﬁfe pgiglieppttaghsddo efe o e Mgphehemmthercel a&trbgfbéd Wi th

the cap@fho cabPhjdife fUtRAYo Sir W AaMPYail§ SUBRNNHBERWEL aADEnfinakibs of€Xi St i ng
cancer cells, it may be cytostatic and/or cytotoxic. The effective anount

may ex&&?ﬂ'l%‘%@]ﬁe‘é@@%n free survival (e.g. as neasured by Response

Eval uati on hit elelafiitody ha%%h@gregmn%llgmh%e sRhictfrbmhg Be ARARGESIne kesul t i n
an objective response (including a partial response, PR, or_conplete

r espos¥o begyy Chfi“ﬁcqf dssptitodpresg pt rgse#u& |29%1(29§ |%“H@ﬁwgcﬂf rgsigpesdVEOTone or nor e
Sy NPt OfBuRfmab ABE s tﬁ@prgdonﬁl%m@@]%%&E@ﬁn@snﬁmei]wm{r&ﬁertoﬁééﬁccﬁéﬂdg behfesagent

as used herein refers to a substance that inhibits or prevents the function
of celfu&h aeBrC-tdMaesMaes Glde Gl0n0)oF 1@ 8) pasl G2rbping feynd ip fesseppraoiursdn the
i ncl udenagifaGhpéRiohsot opes (e.g. At211 , 1131 , 1125, Y90, Rel86, Rel88,
Snl53, Bi 212, P and radi oactive isotopes of Lu), chenotherapeutic agents,
arm® t oxi ns Gilesn indicatedrathproviss| €l @g?s(asﬁhmde@?m@ﬁz’mn walndsy GbiGlvb Gléki ns of
bact erg %dgﬁgr@%ct&gsant or animal origin, including fragments and/or
var i ants thereof. A "chenotherapeutic a ent” is a chenical conpound usef ul
in the treahhisminogpronzhfeader eptusiap| keseip feferhiorppe peperp emino @cig gsidues afthel ude
al kyl agnmcgteaﬁﬁme%délgsqae@é bR R0 A EXTEAANNAS o ofY G OF RBRTRRAT de: al kY|
sul fonat es such as busul fan, inprosultan and piposulfan; aziridi'nes such as
benzodmbhcha@apb@cfu@bvéy ﬁr@%ﬁf@dﬁymmnafﬁammﬂléehﬂprapxteemw¢®mnms@esonawa of

hyl u
'Enraglset EFH%E ogﬁﬁgérs ig%sdgHgtgprr?%%thl yle nlgjt?)ﬁl I%EL%%% or a?ﬁﬂ’@l&a n%ﬁm'
trimethyl olfbf‘lfl@lalalﬁlﬁmé"ﬂnﬁm%’ B@Be I PREAYTACT MyrP asparagine tpeidigsshefeot hasdieer | y
bul | at n annabi nol (dronabi nol,
MARHNd‘P_é?b@féa %%%IH% ﬁﬁ %ﬁd;g)sﬁmg%g%hg O%)a&l@(? s%?%ﬁ?%cgg betulinic acid; a
canpt ot heciFhe(i¢rmes ['aatéen 'gﬁntil’i@ansﬁjwhefqrco anaicobpribe plup@toewalwoﬁdm@AMT I N( r)),

CPT-11 . 0 i i and

o 1o LT AR FETCR b ARRL AR KRG orSERER SRS B,

adifz el asnat limged pedagsiomaalyoiphinze blesdoma Gnohitdimgtmeglubaiddsoga esd retipabthoiohmg], | ot oxi n;
d t 1 I tophycin 1

PO oDt ) ool FURIRA Ui U LORINE LB LAY dobr gl opyCl 1

anal oguemmdﬂmm,@stamdnmdlsla'ﬂ\deu ranedry mtebcahahbma,,sclpeannasm dlmlmlingra;:omtw

sar codi ct vi ngl st.atin.. nitrogen rru ar ds su%%@?) chl orani:)éJ(:Mm,e

ohi or il men R GaRoSH AT e AL ARG CETRE o Ly mpig iy ayghancie

mechl graatchianexamples of such cancers include squamous cell cancer (e.g. epithelial squamous cell

35  cancer), lung cancer including small-cell lung cancer (SCLC), non-small cell lung cancer (NSCLC),

adenocarcinoma of the lung and squamous carcinoma of the lung, cancer of the peritoneum,
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mechl or et har ni ne oxi de hydrochl ori de, nel phal an, novenbi chin, phenesterine,
predni musti ne, trofosfam de, uracil nustard; nitrosureas such as

car must i n&Q 206/@I®z0t oci n, fotenustine, |omnmustine, ni NMUPCIITES2008/006334

rani musti ne; bi sphosphonates, such as clodronate; antibiotics such as the
enedi yne antibiotics (e. g., calicheamcin, especially calicheamcin
ganmalhe aﬁtélhﬂaﬁdchl(bhﬁgﬁ"trlbidﬂstomm@a:lalhce(md&dm@g@tromtégmelw,amﬁ‘]@mCl”elalid can@ Engl ,

33: 18 86 (1994 and ant.hracycl.i nes su ann C|n
oo AU R G R A E b e (g R e, R ieer
i dar uljingluBling %&%rea@’tﬁﬂﬁl@ﬁ){ ddlon cayddE Fcel ancdr rwldpﬁdtangmebt,reemmamml A an

esperam cin, neocar2|no% tin chrngghore and rel ated chro ﬁroteln
enedi w@naﬁ%r?lamaofqlwwﬁ 8 Bﬁ%ﬂ’eﬁ% 05| SR EPA SRS ﬁgosta%?’i"ﬁ%??irjo &' fyaneet,

autshr apY6il BarRéRhiid Rrcindh@ CiMMICdait homa Afehild VAR, tegtidiilatdatiden esaphigabinomyci n,
carzi nophilin, chronmonycinis, dactlnony0|n det or abi ci n,

6- di azcéu@t’élk‘é?ri_om’éﬁr‘?ﬂéﬂﬁﬂr% as KeIRpSAeREIINMESK @BSESr abi ci n (i ncl udi ng

nor phol i No-Ap%a{4Bdd® ichhceGY SRGMh H&@%Pr&@'bdl@?&@ﬂié@it&cbr%rgan of origin, either by
2-pyrrol i no-doxorubicin, |iposonal doxorabicin, and deoxydoxorubicin),
esor aHP‘@iﬁ"aS%?&rOé@P‘IaﬁWm n, mtonycins such as mtonycin C nycophenolic

aci d, nogal QRKE}dbry QahdPINEE Pfich BRI QBY SR thof dnlah@E0r BeenP i ARY €1 N,
quelanyC|n rodorJ%|C|n streptonigrin, streptozocin, tubercidin, ubenlnex

7i 90 tohetotheranerticasenihis bFing admiiptercd i the GRRgT BYsals AN\ RXAMPS ofRishpRiary Fapcer

pt er ont g,yel%ldﬁglglattﬂmn{q%ﬁg%t e, purine anal ogs such as fludarabine, 6-
mercaptopurine, “thiam prine, and thioguanine; pyrimdine anal ogs such as

anci t abi ne, Aafz%ietﬂi ginsex is gne vghidhfap peroan, %@E‘r?éfflf}r*mt‘@y?‘ttea‘?r&b? djgtant site, after
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doxorubi cin, vincristine, and predni sol one, and FOLFOX, an abbreviation for
a treatnment reginmen withoxaliplatin (ELOXATIN(tn)) conbined with 5-FU and
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The preferred anti-angi ogenic factor herein is_an antihody that binds to
vascu| aptibodies, cytotoxic agents, antibodies that induce apoptosis, COX inhibitors, farn syl transferase

inhibitors, antibodies that binds oncofetal protein CA 125, HER2 vaccines, Raf or ras inhibitors,
35  liposomal doxorubicin, topotecan, taxane, dual tyrosine kinase inhibitors, TLK286, EMD-7200,

pertuzumab, trastuzumab, erlotinib, and bevacizumab.
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endot helial growth factor (VEGF), such as bevaci zumab (AVASTEST(r)). The
term"cytokine" is a generic termfor proteins released by one cell

popul at i omowmheszd1@st on anot her cell as intercellul ar nmedratsesmsood@sanpl es
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as ant ipERASEaRGe fbmich! sauohdBal2dBYdraBlhiRl, lung, kidney, colon, thyroid, pancreatic or
35  bladder cell. In vitro, the cell may be a SK-BR-3, BT474, Calu 3 cell, MDA-MB-453, MDA-MB-361

xu.

or SKOV3 cell. Various methods are available for evaluating the cellular events associated with
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of Antibodies Since,. i fuglé}gglre er errbodl ment, the HER dinerization
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i nhi bit ﬂ“‘s“d&ﬁ“‘éfﬂtfqnﬂ%ﬂﬁ? B&P?pﬁ‘?l on follows as to exenplary techni ques
for the pr Odlﬂﬁt"épﬂtﬁpéﬁcm" anhd fogich eshelis etiminns, adtbmrRRtamoel, vf thhexthesllplees ent

i nventi on. HER ant.i ge 0 he ed..for pr ction . 0, y be,
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St ancovisid ©e @ﬂ988)PM$e @Hﬁﬁ}ne@ 8 RHRLivEH Witdpd %ﬂlbl)lg canrbe perfarseditotestalgisher at e
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subcut aneous (sc) or intraperitoneal (ip) injections of the rel evant

ant i gersigiaeaideadj uvant. It may be useful to conjugate the
"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures.

Those in need of treatment include those already with cancer as well as those in which cancer is to be
prevented. Hence, the patient to be treated herein may have been diagnosed as having cancer or may
35  be predisposed or susceptible to cancer.

The term “effective amount” refers to an amount of a drug effective to treat cancer in the
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rel evant antigen to a protein that is inmmunogenic in the species to be
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met hods 4 816,567
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sel ect eglyafii; tad06s (REUGH s @6kdisSin, Giffdlesin AndERSésin symhétie aBalogai)im such as
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e.g., Agnew, Chem Intl. Ed. Engl., 33: 183-186 (1994)) and anthracyclines such as annamycin, AD 32,

alcarubicin, daunorubicin, dexrazoxane, DX-52-1, epirubicin, GPX-100, idarubicin, KRN5500,

35  menogaril, dynemicin, including dynemicin A, an esperamicin, neocarzinostatin chromophore and

related chromoprotein enediyne antiobiotic chromophores, aclacinomysins, actinomycin, authramycin,
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bi ndi ng assay, such as radi oi nmunoassay (R A) or enzyne-linked

i mmunoabsor bent assay (ELISA). The binding affinity of the nonocl onal
ant i body weanpodoicsexanpl e, be determ ned by the Scat chardrarsalgsies3of
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ot TR ensiheB® FSB A Pl Sish el S ipb i M hERTid Bl
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froma (NSAW'E‘LBM)Q{bvhrﬁrone, edatrexate; daunomycin; aminopterin; xeloda; ibandronate;

topoisomerase inhibitor RES 2000; difluorometlhylornithine (DMFO); retinoids such as retinoic acid;
pharmaceutically acceptable salts, acids or derivatives of any of the above; as well as combinations of
35  two or more of the above such as CHOP, an abbreviation for a combined therapy of cyclophosphamide,

doxorubicin, vincristine, and prednisolone, and FOLFOX, an abbreviation for a treatment regimen with
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non- human. These non- human am no acid residues are often referred to as
"inport" residues, which aretypically taken froman "inport" variable
domai n. Hwomnécz@idésen can be essentially perforned foll owrcmgistéve/oossshod of
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35 progressed within 12 months (for instance, within 6 months) after completing a chemotherapy regimen.

By “platinum-resistant” cancer is meant that the cancer patient has progressed while receiving
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An exenpl ary humani zed anti body of interest herein conprises variable heavy
domai n conplenentarity determ ning residues GFTFTDYTMX, where X is

pr ef er r abivp 26om1683( SEQ | D NO 7) ; DVNPNSGGSI YNQRFKG ( SE@cirshids®p633and/ or
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anti bo  RCONt . F [ t i bod roaffinity
mat ur o O BCAR P b huoe T AR L B ERRKEL ANepRilp e Bin
opt i onaytbkmecioeljidey atoteths\iiontnabma sorrcesor forg yecanlgirant calgeiirg sid binlogicagractive

genper at.e.. i ] ) ternatively, the humani zed anti body or
af ??ni% 1%n{ljre Q%%??B%%%&Cr%}ﬁ ° é(%an i ntact antibody, such as an intact |1gd

anti body. The ugpddtrmny thd tarmt BGFRtaygatedainig’ lxdely tocohqapiesisagefitehat bight tochai n

sequen | Q@;\I@i th eavy chai n. sequence in S .D NO 14. (iv)
Human gﬁf F%gcg:t:)gg 1 ’ar11l %bgﬁs ? g%ﬁﬁf ﬁ?gm% \gélxﬁrﬁlh%sn&zsg?%ﬁa ﬁl,ﬂs ﬁlﬁllﬁg anglﬁ?cll?fc?a es can be
gener atredl mélequleg dahipih@to EGFR. SExamplepofsaiilddes twbich bndue BGER anchge MADb 579i nal s
(e.g., .M r I ' ' i On, dygi |
r epertgﬁ&éégﬁt@n%%ﬁr%@%%(g‘gclgngiilh%[gg%gémbg# %ﬁ%&g@ﬂnﬁ@’g?% | obul in
pr 8@luctATCC CRDISS@N dsep) S Pdtdnt Nast, ieess 3drsadelsbider zhpdnd tviiganbansdaof gottsasdel et i on
of the _antib - chai.n .j ol ni egion (J e i hj merj c and
er m 1 PRBbR 2 CRA b Bl RRAUIGHRE) Bl tiars bPoShsSatirbus "ant i body
pr oducé/¢02.10,Tmalead Systefrfs Lid)SIMICTEIFS, @ &i1jthlinAe BGRRUAQEEORitbbAY @RAneRr ray in
Such ggr it kitd Rt bind type I mutant EGER (US Patent No. 5,212,290): humanized and chimeric
antibodies that bind EGFR as described in US Patent No. 5,891,996; and human antibodies that bind
35  EGFR, such as ABX-EGEF (see W0O98/50433, Abgenix); EMD 55900 (Stragliotto et al. Eur. J. Cancer

32A:636-640 (1996)); EMD7200 (matuzumab) a humanized EGFR antibody directed against EGFR
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mutant mce will result in the production of human anti bodi es upon antigen
chal l enge. See, e.g., Jakobovits etal, Proc. Natl. Acad. ScL USA, 90: 2551
(1993); Jwbabevivi®set al , Nature, 362:255-258 (1993); Brrgyarsowanoassts al .,
Year in Inmmune, 7:33 (1993); and U.S. Patent Nos. 5,591, 669, 5,589, 369 and
5,545,807. Alternatively, phage display technology (MCafferty et al.,

Nat ur e tBat8orbigeRes SE(B bothFHH gnd TEF-dhha S EIGHRObI i UGEm AL 886 ordiinakiedd b sowl

Feper c PRt ATORBRn et HR R SPL AR G Mt St Sodatmbge. ant - body
\Y dOW&Icﬂan@ﬂ@l&m&f Ecyttexedent thiy @RNRatingta® nﬂlhﬁrl'b@dSnJ@gafEf(ke@ le. gDrEPHSQ Q39A920 at

prot ei | ament ous bact eri opha

di spl a@é‘%e‘&nﬁﬂ%ﬁe#%n@fw}w PhA W@%@%ﬁﬁ@lwﬁo Pﬁ@%eﬁwdg@@éw ?rrf‘eeﬁﬁwage

par i cl(RESBR0RUSEa VAR cd CROIBIT O USERAR DI (TARCEQANMR IR erechiON), SiadsAcayded DNA
copy of phage genone, sel ections based on the functi onal propertles of

t he ant’?(%)]éa%(sﬂ 1r§‘§GP)EEWP “E%¥%ction of the gene encodi ng the anti body

exhi bi ting tﬁbﬂﬁ@mﬁﬁ' 18RRE InhBfor” %Q%ole&ﬂ@w%qgﬁblmtﬁﬁ& ﬁ%acﬁ%t}t&%tﬁﬁﬁﬁ@ rties
of the B-cell. H@g di splay can be perforned in a variety of formats; for

their rEFeRbse &CGPtQIoﬁﬁ%es okgiph inhibitors s ludsitaRGHR - tarssied drugs notelinr ent
Opi ni o\nd fecoliihy pdrakradh; Hhal rﬁ’&lé’cuﬁ }ﬁﬁ&'@r@mé laga%g’}nhlb:ﬁ&vs%ﬁlf%s lszﬂyf@%%ﬂﬂlev gene

se nents can be used for phage display. O ackson et
062 4roppEakeden §1Y724.2 11, an el slegfi v dphitifopefithy ErbB2 seertordyasies] lglme @L’fﬁitz‘trm)@il es

f r om a (ﬁmhﬁalmﬁﬁbﬁ&mcﬁ‘%m ko {a'vgfaﬁl'é ¥1091fw%t1%%?§1 I}Q&Eﬂeﬁﬁﬁm&ﬁ)@

spl eens i muni zed mce. A repertoire enes from uni nfruni zed human
donor s béhlﬁhlb’és R ER Y endiS eV esgrpicksongicelds; 68V 2@!1 ovevadeblafrera laxp) arrilgens

(1 ncl Ugixe HEEGEANHARNG s ARibRS: pgpie%t(%@aéﬁgh h@birg%éﬁgﬁﬁgﬁ%b%%ggl) o

t echni ques descri 3y
Griffi tSAehes ﬁflmeftEN?E(@I 30 312h31’12§ﬁla?321&f(119}9@)0r8 Beleas aglissnse agkBISIPal Favailbk.

5, 965, 33% BROPRRE8uRES wAth ﬂih URSef grﬂﬁygg nmbﬁﬁgqa g efgﬁ;hg,ag%gycg%so be

generated by in vitro acti vate B cel and
5, 229, Imgjnid mesyiste (BleRpacih evdleble omaFlexogMaPKi dxtracellwlarselatdeeitisast I iNwibitor

5, 772, %EO&@@V@QM& Hofm P%anas]:lg)g gulﬂ&g ﬁé@ sggl{ agoﬁ; %‘5@3? Ll (§ Qlﬁgrlognaﬂl'é?r y 3, 1997.

(v) Antibody fragnents Variou tec ni'gues have en ‘devel oped” for the
pr oduc tgreazobfe; ayidoppityidines gyrimitepyciovdinds siynglopyrenidinesrarck aa@GP geIR6bCERI ng

r eg' On%026-|ira’?1g bbPQﬁ%d ﬁ{/ra%olﬂg)?gmfdzn%g @Bﬂeﬁal%f%%%%&g%\@cglpgﬁ&dﬂbl ytic

gestlon of intact a S€ee ur nal of
€ he siigwhingdigerBpyd pieihene 415-HieH Hindwadiino)@ithalimide); (kB8 Rlines aokiBngnnan et al ,

S b d
51 €1 Sk AdQREND o HOUSY Sfon DR LLAUTRONSCAR DO RIBANESS
be i soHReghcodingmucleis agidd;igbindyalipésd§8 PeietrMar. 5864, Bﬂfs,du@B@dnsatidﬁ/Batent No.
Al t t n f I d
chem cal Ty ot et Al 2RI PR 757 NS REb o) PR e hnol ogy
10: 163C16(733((f§9®; Nifinkige GISES Bﬁjlltlsls&nib'b Hmatua@mesyhmd{Gldé(mbM@M@ ammm s can be
t | t f

e A e s IR Re g S R AL vt
practi tZiDéﬁa’é‘#(ASIraZeo@da)ePTKF?@@dents§phmlngAﬁ)1mﬁeu§/11thod>dme) oeasidsscaibai mgl e

h F /1618 . 5,571, 894, d
(L:J gl nPa e(%ft ﬁ%ﬁ% é@a?gzylé@hé?ﬁesv\?g%% E?ntcﬁi& ?’ rggy%é%tﬁw&éllé\@rﬂ%icﬁn 'I'i near o

ant i bo@yﬂmmei) g}V 09&@ ade sameriven C!yzmaiﬂldS WB&T/B%H% 5W6141ér, I&?ﬂ)elftp W@aspte. Such

:3: QSZL. c an Brctl)dl es E]% éT@V L%F?@%B«gék@r‘@( E’Bg\%&g&wéﬁhave

bi Adi ngZeznpcea;l\?V@ﬁﬁ/?nﬁ%s;Zefnecra) ahd MBBD&GJ(Zdnefci)erent epi t opes. Exerrpl ary

bi specific gnt bind to two different epitopes.of the H

prot ein. %‘ r‘fJ * ‘ﬁ ilﬁtltg%éﬁi?d’if 33‘%&?}“‘83%&51{ breein al?i"??cfﬁﬁés aéif‘F‘EStW‘%Wabl ndi ng
site(s hulﬁmf pafiédt Rith&ift RgadiTel ths wéiEIR4W TAbL ki arfav@irya (B3 ANERRe pdtidhtTebheb e

conbi n?. V\Atﬂ n armwhich bin ddg to a triggering,nol ecul e
ixed or flat dose is therefore not provided as a mg/kg dose or a mg/m” dose, but rather as an absolute

amount of the therapeutic agent.
35 A “loading” dose herein generally comprises an initial dose of a therapeutic agent administered

to a patient, and is followed by one or more maintenance dose(s) thereof. Generally, a single loading
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on a | eukocyte such as a T-cell receptor nolecule (e.g. CD2 or CD3), or Fc
receptors for 19gG (FcgR), such as FcgRl (CD64), FcgRIl (CD32) and FcgRm
(CD16) sowve=otemoi®dsus cel | ul ar def ense nechani sms to thecHER2e080p6388Si Ng
cell. Bispecific antibodies my also be used to |ocalize cytotoxic agents
to cells which express HER2. These anti bodi es possess a HER2-bi nding arm
and an dasem; Milicilstei@d,rmhs mhhgledqatlmg(dmes: ara gemempl@edhersia plosuilly, the amount of

anti-int i,n A.chain, hot r exat.e

ol ondbiine T80 Sy hEER R A nuit e R B A E R B rns ¢ 1)
| engt h laadtngblom(semearlmmﬁstelrdmdgte freqagninhas themgntelfpaddgsdsicp@cichiede the

ant i bodj . 96/ 16673 des a bi sp ecific HER2/ Fc ti body and
s, PRpRRY sk Btecpscepten o op dempciue AR ke e EEesRETER "Nt ody | DM

( Csisdemhainténahidesipagd)f i ¢ HER2/ Fcaanti body is shown in W8/ 02463 U. S. Patent
No. 5,821, 337 teaches % bi S eci fic HER2/ CD3, anti bOdép IVDX- IS a

bi specific HErpaig TRiGERLo PRSYOr QKT FR5°SISE & Pelpeytic agant ?%H?té@d?fr e

known itRe fafient atdr a thﬁtﬁlémttpb@thﬁ|Usﬂ£1@dﬂi6 trla@fen@ice fiskesd ark egihBeRl SPPadei C
anti bodies is based on the coex&res& on of two |m*runogl obul i n heav

chai n- |5 eERHAElSsPehas appratimately every iy eeln JRPHRARAULIE O YF1 T WpkRaPRBEEREDCI t i es
(M1 steeérmeaeegl Qrab%kihﬁte]y&/@é‘ A3ke39 (1983)) Because of the random
assortment of i munogl obulin geavy and |ight chains, these hybridomas
(quldr omas) Ibr odfreduetign pbAptibadiesi xt ure of 10 different antibody ol ecul es,

of whi ch onlgineng iR3serérRa «a:B6diREH:, Hé ﬁgﬁ%ﬁérﬁa@mmlﬂéf@an Bitibbliy, gat i on of t he
correct nolecule, which is usually done by affinity chromat gf%raphy st eps,

i s rat Hereripinnfeliass s to AR CCPRIgRRS £ A REPpstioR b “tﬂSidi‘ﬁSFl ibr ocedur es
are di %@é(ﬁﬁlﬁ& with m&%ﬂg%gm ard ek &Bﬁlgéﬁrlg bK8ed %rp%ductgmnzlb@dles may

10: 3655- 3659 199d) Accor di nﬁ to a different approach, antibody variabl e
domai ndevi-&-4 ehkleders) ofdhe axfracglify dopaigiof p HBRT@,%?PP&?M H9By Lherof, gemaigBabi ni ng
Si 118S) (R dsifddeBfbpk0 AlrrRHVeS! &hyéﬂp&sﬁﬁ%:ﬁﬁﬁ%thgpégﬁ'sﬁfa%gwNiﬁ%m g fusion
preferably is wi th an inmnogl obulin heavy chain constant donain,

conpr i $iepYioraed fopystexprass HERR: erecatsingpa celt!ﬂ@ suchriig SEHBR B egfisots Stangovplg ef al.
prefer rmﬂxst(gs}@ﬁ%%b il@6§51 d %13)*1%%& ai @ &R i BBlied. &%hGPorknCok BER QLGN NY

the site necessary f hai n bi ndi ng, present in at |east one of the
f usi oné‘sefﬂmﬁgeéﬁétﬁﬂlaﬁ@?O@WéWﬂh‘?ﬁ,ﬁﬁB@F%Eﬂ}hi)sﬁ Skilledip thetieti n fusions and, if
desired, the;ispRipngl MRKsdis 11ght chain, are inserted into separate
expression vectors, and are co- transfect ed into a suitable host organi sm
Thi28 provi dé’@lﬁlﬁﬁalg’ﬂ@&ﬂleff jre Riefsrabiyt rpisgdrin arijnals by Ayltiplesubaytanedus (ebpor t i ons of
the t hrlﬂ?a aab H}t tlf)r{s%g [Hé'?élévah{hnﬁggﬂqg& maéhﬁlﬁlawn?t'}ndﬂf%QQ@&l t6 @Jnju%%e tfe the
t hree pol ypept ains used I n the construction provid he opt’1 mum

yi el ds .relpyant @tlgqﬁdmp@rem tb@is%mbméomlqmﬁ@rspeqeh@ h@@@imnglzgieqaemb@e fimpett wo or
all thn X si on
o at 1 e A e o R K R ol R d R IR S, O

or wherferivagzipg agepis fog example, ﬁ@lep@m@he@wvbwlfgﬂungmd@aﬁerdcomugaaorvh@ﬂm red
en‘@gm @?ﬂ&neolfesnfhﬁh) F%ﬁ@[ﬁ%ﬁ&lﬂlx&ﬂ@ (lﬁfoﬁ?rﬁ%lﬂé I%SIME)I ?lglg}aﬂi%hﬁfe su lﬁp osed of a

hybri d T mmunogl o eavy c first I'ng speci |C|ty in one
arm arnthysrifi BOCH. orRREgNBhubareR ekl \aredifferntialkyhgroedsai n pair (provi ding a

second bi ndifg,§P5¢ 5r£rp&ﬂ1£e¥l)a%zin%t Ih@%‘lﬁ@%#%mﬁﬁ@emk to 5%&’8&&'&%& B%F hi s

asymmetric structure facilitates t Separation o K& Gesi'ie specific
conpourrdmbing asidA e dr § perofitbgbrotsinl dr porgipatertfor pivbitsraiiansspeatvetyhwithsesence

of an 'v%@?&l r«gQMh Qorhﬂl&?&d&mﬁf and 1t{]‘ecﬁﬁ' the MG og%ktrad%wﬁgpg FI)Tgllllt? aegsr%tje%. L(gne

nol ecul e provi ep aratron
di $6| oswuithi lafelNB: @Aﬁlﬁlﬂﬁt@@ocsﬁdmmdﬁﬂqéﬂoailmcmginal apfougterf @emide ngcobjuggeni fi

o IS SRR S FHERE ol mp VB s BB P2 220
5,731, ]aﬁﬁ;alstat'aebledmdnlfeaemmbeassmmfmambdy tixér. amimdiody borsled ondlels: ttan be

th f . het di whi ch d
From 7 SuBe A f i i EoS e Re Pyl o B PR R PR Sast

part Ofd1ffe|f@t fzbl3in and/or through a d1fferent cross-linking reagent. Conjugates also can be made in

35  recombinant cell culture as protein fusions. Also, aggregating agents such as alum are suitably used to

enhance the immune response.
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domai n of an antibody constant domain. In this nethod, one or nore snall
am no acid side chains fromthe interface of the first anti body nol ecul e
are repl avedoswmicoBar ger side chains {e.g. tyrosine or tPCYmSom@menan)334
Conmpensatory "cavities"” of identical or simlar size to the |arge side
chain(s) are created on the interface of the second anti body nol ecul e by
repl aci ng | diig&oamiove! @eibddiesi de chains with smaller ones {e.g. al anine or

t hreonine). Jhis provi des a nmechani smf.or..increasin e yield_of the
het er odi mer \;(I);l\?(e)?sng tﬁoedlﬁ gotﬁ ARane gﬁn%crl‘ca@g]afngg@&etsgergﬁcaﬁ azigﬂ%t?[]?r}%é’ieﬁﬁr Eorgi specific
ant i bocakasple, tied mcheclonad siibbdiedes) ermadb edisy e bytiridgai MethadiinktiRetii®sd byFor

v af n < PREE g P50 R S rearlinb bR e b b et o oBen

proposed t o Ih & G@liridonT M08 YTh@IR Grelies afplopriaembdt eSimaE blch af MhathsteRad ent  No.
4,676, 98% cand for treatment of MV infection (WD 91/00360, WO 92/200373,
and EP'g3#8sdas P@F‘@?‘ﬁ’&%&?g&ﬁ?é" dist DEwhPtes gl PratcaiRae ¢rertg ofnsgdueiBaveni ent

Cr 0SS- lantitdizg thaBdill @p&ificAU HiRhbo eneGr6t&is hibddbMBnageRios. AlemMRkly, 1?!%9}%%@ the
art, and Ere di scl.osed in U S. Patent 4,676,980, along wth a nhunber of

] . I\IO . o . .
cross- T P HED e it HG‘%SI.JY“‘!@G%‘?S&EF@@?fﬂﬁdg%‘hé?yﬁkmgelbi%’ﬁééF‘fltableéliﬂngodi es
from ankingGadh o hagemykne chaMeodbifita BRI (GRESE, Mdnddishal Adbatur e. For
exzﬁpl . bi specj fic antibodi es can be prepared using chemical |inkage.
Br élnan "8f'4 f“’?s’clfréﬂffév,PP??dméAcfd‘f%gi’f}?S’él%@é)r| be a procedure wherein intact

anti bodi es anenpriabaoks tedpleyarsd Sa¥a8kdtA4 ﬁl%% L4 Qi@ Budte hdAGTRGL S. These
fragnments are reduced in the presence of the dithiol conplexing agent

sodi u mpéﬁf"sr% taBtafng oBg SN Qe Fbstyices Halinkibit the stoythaprquiyivel/as the unfisess poPrselul ar
di sul f inflelofa ot FObxamkpIE, iﬁﬁplparér{tﬁgr%ﬂ%ﬁ c&ﬁ?&?%&e%%z;%{e%_yk%&gthﬁ@ Qﬁ{:ﬁﬁl}eed to
e Fap -

thi oni trobenzoate (TNB) derivatives. e of t} B derivatives is
then r @BSRYLIbPYIanslepaseHERRT erdER T ihe udiemganedivm faf the hyhsidomps tyeicably walhi ne and
'S 151 X @b hipoRkhifAk) bARbAE:A BRUBYmRfne (BETHARM) Faber Hdl@ldaye to form
t he bi speci flﬂ)c anti body.ﬁTrﬁe bi s%ecinfit(c ant | boc)i’i‘gts?c}]ps;gg%dlg%&}réégﬁt%ee used as
agent s gfth eHECRRT-deficiepcellimobi | i zati on of enzymes. Recent progress has
facilitat ed ptdi@redinfyBoia LARANGh e Bat fa8 e Liitial fii A kion Y11 CH
can be chem cal Iey ggﬁp?ed to fo?mai)i speclzciﬁéﬂlﬂ%’sg |bE)a }eehgg?ﬂ%ﬁyrg%hg%xgl, J.
Exp. MBgfibodyipsthe Sejepted prsibodiopmyucingsels, brd arhientisdee medinmoficheasf ATy hunani zed
bi s pecCinfehima MnhdA@ hesd-pRRkd %ga&h%éﬂ' 1fnes g@ﬁlﬂﬁfﬁrg;re(l: RIS Hcn Y hoSSRATAL ely

secreted fromE. coli and subjected to direct emcal coupling in vitro
t 02f or APEHMOBERH ard MPE-1d mrauproldiors Tvailable pmdhe $agk lastituth 6dl DishibgtidroCentd, was

abl e t @apbRgy, (uikeld @s&,va%a@iﬁ@@%b-&%s%‘é?caﬁ%ngﬁgﬂ%% &H&o@r?’fr%%' human T
cells, as well as trigger the lytic activity o uman cytot oxi T | ynphocytes
agai nsfuligpkalastienfeckvilivoValang B84, Hyman oelome atshiepsebuharhetreduiyelpmand

i sol at tagidel SRAGHE béen A0S | i ' cel |
culture have al so begnE%%%g??{rgfé{i@g&%&lg&fgﬁn{)ﬁHoé?éénggrl?l?%&%{gp%% i,'es have
been pfduwéd3as0My(1P&#)cind Brodepipet nb  Matosipet! dytilpidy Rrodudtion| Tavhmiyaks and

1484 5) adofdack2 S, 1L [ ' ptides fromthe Fos and Jun
pr ot ei ﬁéﬁi/vefrie ,ﬁ%&%ﬁﬁ@)@eﬁ@%&égﬁﬁiﬁﬁ(ﬁ}ﬁekviz%oglgﬁg?ﬂfm di fferent anti bodi es by
gene fusi onCulftiemadinmnpulichbyhoidomeesdls wereowiegis ewayed forphduttiong® regi on to
form -0x1 di . Nt heterodiners. This
ot hod oo die i olietidR, bRl fe Sbls Bt Hombad s The
" di aboantibodiesaheryicestly hfbrdonialselds ibyetétoliniel hg@nmetopatipitation ocby dNat birroAcad. SclL
USA, 99 - Q4 ) Fded an alternative nmechanis r..maki ng
bi s pec%Il Igiéégsl’sl%l é%}dl ;%;%ﬁfg)énrrr@%t%%&y% (&a'g)f ¥ SiESiD E%ld%r)nrufl%ag SO&%’?@?@V@L@M'

vadQ? abl e dotbd bindinghffiniyni detreshotlonahartibodyt cat fai axample, telkiberndasietiynhd VL) by a

li nker gy ' 0 rt .tpo allaow pairi en the two domains on the
sane chai n.glja léagsgﬁscf?%é‘{g%ne{ﬁg'q\ﬂ‘ glr?(ﬁ’?e(ﬁ'_’ 182%$ﬁ§%f one fragnent are forced
to pair w tAftertthybidonl celivenndt identifill thangoddct ataiadiessof @e dasint bpkifkha eMRRY,.
t hereby form t ant i gen- bi.ndi ites..Anot her strate for nmakj ng
bi s peciyq‘dljoé Aant ’%C\Q@OHF? RanRPeclgrd {ﬂﬁ Bmﬁglé dg‘ft1°§ipﬁ%F‘Bl-r‘°(§l‘i‘Hﬁs ﬁr%é{) by sieRfardy rer s
has al sethbddgGodiag) MdnedonabeeridoiisRrinelpledhnd BracticdYpps9l103 (A&demd Ps{, 1994) .

35  1986)). Suitable culture media for this purpose include, for example, D-MEM or RPMI-1640 medium.

In addition, the hybridoma cells may be grown in vivo as ascites tumors in an animal.
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Anti bodies with nore than two val enci es are contenpl ated. For exanpl e,
trispecific antibodies can be prepared. Tutt et al. J. Inmunol. 147: 60
(1991). (woi2posidine@s ami no acid sequence nodi ficati ons Arcmasamicdossguence
nodi fication(s) of the antibodi es described herein are contenpl ated. For
exanple, it nay be desirable to inprove the binding affinity and/or other

bi ol ogi cal EhOREidcioRS afibokiRescardted BY di¢ sufMEnBOare Giitb1§ QpUARE Brotakd amtue of the
ant i bog%/ are prepared by introducin a%)ﬂgro priate nucleotide changes into

the anfietigelyashitfs Flidcorseien by spnstia Y B3R Rrocediifessupfhef 1oF e5{Pln s

i ncl udgrotdiPA-Septaraet, Bydrd I Shii® Gﬁo&ﬁt@%& pHANEH BEctiopRREstsl @RSsid, BF grimpd/ or
substitutions of, residues within the amno acid sequences of the antibody.
Any cofPRapEaiyof del et i on, insertion, and substitution is nmade to arrive
at ghe finapneOgetdisCthe mBﬁ&}GnQ%%EJa% Istrgh%ﬂ; jsBiaded m&l{eH&:H uﬁﬁgméﬁQnélhe
desired characteristics. The amno acid ch anges also may alter

post - t PERIUERS (atdly U&Péé’é&@é@e%ﬂe palees it fp Gpat 13@&@@@&%@%&@?@5’ Fﬂﬁevﬁie nunber
or  posiido@ilg B hgavygﬁ)@yéh@&}iaﬁﬁ oﬂnﬁﬁn% anfbddRSf Uhe ARIHABHa EGK sdHERL fre%f&?etd' on of
certain residues Or regions he anti body that are pref errec? ocations
for nusaEesPEsich DNA. c%ncr:eselafeél taﬁDNé mayhemiages Imeagréﬁs@swsctorasvmmﬂl@ed by
Cunni ngharm-aR thed/¥dst é&&l‘cﬁﬁkcﬁ colgé[hs ?‘ﬁ&n é?§%el(sl&§ﬁ §t€r O (%ﬁ(g

group of target residues are | denti arged resi dues uc

ar §0  aspmydhimn cellsthat damgt @hemx)nsapmdtrce pitihodyiprbiginatorpbiainrthd syotheieefandnpdpnal

char ged,3ghibg %{%'rgcoﬁl'%}?ﬁﬁt Q& RL Fsr %QL %w %%f%é &?re?%b‘?&hv&h‘?e@él&% b%c? fAlkect the
interaction mp he am no aC| 0se amno acid locations
denons DNt ¢nn@}inﬁg}h@tﬂitlbﬂ@l 1n<§@d¢sﬁk@nra/¢tt1§/ @«m tQmu«subémmmlu DRY-IRLHOR) endr ef | ned
by i nt bRAUGIN gl#l] Mok th{gl;s qgoplhﬁgrg(y@r4 ants at, or for, the sites of
substitution. e site for introduci ng an am no aci d sequence
variation i & qoﬁuehimembMImed, menioelowpd bniibedief ortahi@ody fragnicots cprebe selaied édmnot be
pr¢det WRY tation at a
gi {i/%ejn gét{ggwﬁaéﬁg%%rﬁﬁgér@iﬁd &S%ﬁgﬂﬁg% gésgﬁsecg ?és(flﬁs cofr%mft Jce{t Cel[c;i‘ Amt)Jurf’he t ar get
codon 343:52¢fi54161920d Ctlmscawpaleg\@&de &nl: 616&3@,% (1291) anitMarky & ab,ck dehdiblf or t he
desire i I iLn .ann / or

car boxgT2tar ey Kop e B B SRURER RE i AolE Bl Wi B

pol ypepbiadess Subsn@wntrpuh@caaom ulmstnbadth@ prochmtlen pidsghoaigs(y (adl ruvese) hmn

intras [ si_ngl It| |dr S|dues

Exanpl grg%gélgsfb é)rCHag l{luft% ggﬂ%r}(soﬁgglbﬁ% eccf (g%c?aﬁ 3Q?%99‘§ R\A fl ef m nal

meghi ongrhblmwaﬂlu&cm anthé @t redvodhinafierssd straegz fct;doosttmxﬂmg vpryl Iyppepagele. O her

i nserti Lants_ of .the anptjho I ud fusion to the N
or (t e!l%ggeus éwa;er}}%ﬁse alt .1\{546 dAcza{' O&eg hgg%igg 238%’ Ll@%){'cfhus Eﬁ?’%h iques, arﬁ e abls epti de
whi ch altmaaa@ecstradltemslemmmlhnmll ﬁntibbd}dlybﬁddlﬂaeecantqud:scfdylsola&mobﬁmmdcyopﬂ of

vari angnt{bgdlgsn am no acid substitution variant. These variants have at | east
one amno acrd residue in the anti body nol ecul e replaced by a different
resi due. Th@h@DNAsalsofmag beabdisitd, |fasrteearrqﬂé b§/ &Ibsﬁtuﬁ)@tthe mnrgmaquemmtfagﬂnﬂsl S

i ngl ud ab e ons t terations.are
coft onbry SRR AP Gab sttt titn e P bR R B er ¢ he
headi ngatexft Nop4 er@ﬁﬂmsmnsmmuqnyoc Natl Asait ScisURS 8l 16851 @&y, estl t i n a

change in activi n nore sul st ant i al nom nat ed

? ool B f e Bibincetbyinsehy hcd 8P Suifiot P sfbR iR beTEN T o
refer enmmﬂogloamnrmlyﬁepude cl asses, may be introduced and the pr oduct S
screened. Tabl.e Ebstantl aI1 di f*catjdons %]E the([,@ gl cald ftl es of
the anti bod?ypé?a Y S8 SRS RHRE OBy PR BRI S B LT {3590
si gmi f h@z&iﬁbd)cby orithdyhed subgitfieicfor @8 vATRDIB Uahih\§f op@intighecdibinify dite ©f Qf t he
pol ype%’t’tlb backbone in the area of the substitution, for_ exanpp as a
sheet A tP Eigpte & SHMEHHRIVALEH amtba% ﬁqff@“&lH%P‘beé‘nte“f‘f?@P’GB‘ﬁéﬁ? }&"i"{r‘% of t he
ol ecubgciitityt fofant aafigatand hiofher MtigérCdonttindsi kavdig dpBficily 6 aCli@dréht afiiFeO aci ds
may be grouped_accordi ntg to simlarities in the propert| es of their side
chains (in (i) Humanized anfibodies

Methods for humanizing non-human antibodies have been described in the art. Preferably, a
35  humanized antibody has one or more amino acid residues introduced into it from a source which is

non-human. These non-human amino acid residues are often referred to as "import" residues, which are
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Lehni nger, in Biochem stry, second ed., pp. 73-75, Wirth Publishers, New
York (1975)):(1) non-polar: Ala (A, Val (V), Leu (L), lie (1), Pro (P),
Phe (F), wopo¢apieoket (M (2) uncharged polar: Ay (G, rBerusedpiooeBds (T),
Cys (O, Tyr (YY), Asn (N, dn (Q (3) acidic: Asp (D, Qu (E) (4) basic:
Lys (K), Arg (R, His(H Alternatively, naturally occurring residues may be

di vi de@picmﬁ)&m%%ﬂsanba@%" Qéhaﬁlém&nsﬁdﬁﬁﬁiﬁdnﬂn @ernowsiemeﬁly pedgrmay dr ophobi c:
Nor | euci ne,” Met, Al a

tral hydrophi Ser, Th
Asn, Gleowmgyhepgtandcof Wiaigr anélC&*WO(@ss (fﬁ%&%ﬁ ,6“3}1 Mir(‘gm‘e’ﬁéé r5(2) %4 §8§) %I‘éféﬁ’agfrés th;t

i nf | uepgg, FhRF3 2380 RL1988); VEhYeyel b, £GcAnIITRE34T53d (1988))T B subBitBting
Non- conservative substitutions wll entail exchangl ng nenber of one of

t hese byRgswEabls seion prapenses fer the eorrepnopdipg saauenees qfé§P‘H%fba“ﬁB?dy| Aserdiagy:i n
mai gt ak&&ngurhme@*a% 633ics QI BITRL bRBo@Es NS PaRki 0% 1859 wiBYinbEe

substitute generally with serine, to inprove the oxidative stability of
the mobehstantalizias tbmeanemactéab@arr vanieble deraain hasibeenpubstigrirdiydls sprreppadiag ne

bond( S%% ce %g%glyﬁﬂuﬁ]& IpbGes? EIE) QLY htuglaﬁl%ragﬂﬁ)dieg §re$}tp?r911* thYan(aHl%JdleQ ularly

wher e anti iS an antl ragnent such as an Fv fragnent).
parti cirl whiblysopediyparyagigble yagion @ﬁfSldgeﬂm@cl maatbiycm@r: FRagsidaag arg mbéﬂtwté%bssnﬁﬁéqffﬁt uting

one or . ragalg o%?Eﬁé@Hr@@ng?eH{tn)ﬁgd%g resi dues of a parent antibody (e.g. a

humani zed or hunan ant nerally, the resulting variant(s) selected
f 0d0f ur t her THevtwlice pfiempanwitidbledpmains hothdightiandibedvwygliobabsedippealing e rel ati ve

to the Qrﬁgr%(]ah rf)toh%g q ¥ntzr ;gc}réﬁ‘{l' t§ Rd&&%tl?@;\ﬁ:ltge &roffﬂtnﬁfQO tlfg‘ sg O0e rﬁe@ﬂit" way for

generathl ng suc vari ant s°i nvol ves inity maturation using
phage diegplaie seBrenef dfyhe vsaa)céer @mahyqef@rrvlh:m @bb@iynsasgreowdstgam;% theentgye liraly si t es)

are MULeL EoniRuAe RELBL Soflih (ARERED e Alth APl & Wit s Q%A ¢BPG IS te.  The

ant i bogy varian gener are In a nonoval ent fashion from
fil amenddenss thxagpeedairas t@l@maxaﬁrmﬁ@ysirlongon &R)lfa themenapizedantiiodyt(Siofs eMll 3

CenSondd Pt al 224 ERBhicae LU L URPBR SRBL BB MAME hRIBILOER |
di scl 0$aadcu1imframedenk région dpeindd ffcyn thamhsdausesemgepemfaﬂ hamnemtlbcgile@ if GI tes for
modi T C%&xa\g?r (?ilr[])l ot }ﬁ Qllémg ams enes%r%mg\%}k ng?l Qeelgse? E’oq?glelta 1%@%1% Ity

hyper v& LYPSH Fest CORt ributtng s1gnittcant 0 an I gen
bi ndi ngumﬂlieﬂramﬁioﬂme{qn;tem aladidbd Nommcby Sci. USAE89:4285 bl@ﬂfe)f Pestatrd.ol.anal yze a

crystal stryctur antigen-anti body conplex to identify contact
poi ntsl’ﬁ'élf'\ﬁ‘g'ekﬂ%%%gglﬁ%ﬁgody and human HER2. Such contact residues and
neicghbor i ng Iriefurtlerdmpataat thandigdiee be fnranzebwith tetehiionofhgbafidity dorttle t he
t echni ques el Once. su%ac\ﬁarl%nts are n?oraaé1 fre he panel

rated, herein
of var "AH8 a?cgggﬁﬁg"]vgr(:afﬂggm?o@w% R g TR AN TS 858 R & i bodi es
W t h s upeiod Hunjhia@kdntib@les iafe pa¢pared by nproeess ef aemz]am ofabesmzesltaﬂrmﬂu@mssaeﬂ ected for
further devel o er. t nt _of t dy
it er o Ve Spep o R Bud e e s B P o teg el M8 p PR Y ¢
rreant dejueidides gI‘thbailﬁiénsfmﬂ&mﬁlaﬁ@Mbylﬂﬁ abdelame eimnesilyf ayanﬂuﬂlel and alhéarmhan thody,
[or addi | ycosyl ati o ite ar e..not in the
anePbodyee BRaL e i CRmer ferbaray et YRR B PR Rdhs
O | i Nk @@nentohdl a&e&nfae&ﬁr strdc@irdshet sﬂbdtﬁbdaﬁdidﬁte ﬁlﬁmhﬂt@lo@ﬂlﬂrﬁéﬁl}bﬁte&l hspoii@ty to
the side _chaj.n of an aspar.agi si du tri ese e
aspar a@? lisplays I?Fém’ésria&g]ﬁ%‘i) rtg E’r%etoﬁfklgbﬁﬁi He m &ﬁg TSI EC ghef a‘édrSﬁlaﬁo aci d
except uﬂfrﬂhdgﬂ‘tﬁmh@é’e@udnb@ i.b.£16.6 Giidlylsis @ﬂreslelﬁﬁd @ncRsudnoe the s nlziyuymf ihe catdidcachnment of
t he carbohydrate ety to th e si de ch Thus resence of
ei t her TBmubepkbaliy g%ﬁ@ﬁ%g iapfeees; eﬁﬁ%ﬁ e du58 PP e St F“(ﬁeéi g 8‘%{{"@’%‘3}&}"% (e
" 30 recipient and import sequences so that the des1red antibody characteristic, such as increased affinity for
the target antigen(s), is achieved. In general, the hypervariable region residues are directly and most
substantially involved in influencing antigen binding.
W001/00245 describes production of exemplary humanized HER?2 antibodies which bind
HER2 and block ligand activation of a HER receptor. The humanized antibody of particular interest
35  herein blocks EGF, TGF-a and/or HRG mediated activation of MAPK essentially as effectively as

murine monoclonal antibody 2C4 (or a Fab fragment thereof) and/or binds HER2 essentially as
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potential glycosylation site. Olinked glycosylation refers to the
attachnment of one of the sugars Naceyl gal act osam ne, gal act ose, or xyl ose
to a hydrweyam/moo9aci d, nost conmonly serine or threoni rer/iskadsoupts

5- hydr oxyprol i ne or 5-hydroxylysine nay al so be used. Addition of

gl ycosylation sites to the antibody is conveniently acconplished by
alteri m@e@helyasrmnmeammdclsmhammo@ Zﬂﬂo(hra;Mtfragmemdim&f)nﬁ‘hemﬁnanrzedmrmom t he

b b tr t d f ked t
above, GRS e BREL S SHEGonCt AR A HEGHAR W BT one

or nor evagahild lmevyodontahr@d riagp errrhe&rodrpﬁse atfmrrtehrerksegwe(m?aesmsumm a0f p@itioal

anti bod f O.li nked gl yco t.l iLes).. . re the antibody conprises
o Fo. rbgttofng eip sup e S0 R 3 ma s F Rttt dythE «BRtia Adatee

exanpl eystam telt hmlrner{aw tral. aseqwnurse;femmrvfdﬁ;a&;el@tcrzmtewrse 5thirat Pdbsic Kealfhucose
attach on_Qqf an e_descr d in US Pat Appl No US
2003/ 0 ‘Wi‘“ﬁ °“a é?ség‘feé Ofl%ea‘ etl?ﬁ@aow&%ﬂ‘b@@% qdiment, the manized ko Kogyo
Co. , Ltadt)rbodﬁﬁdimﬂﬂﬁéﬁ S subbtititions Ritee 6t dlng pdtitanetyt, g ucasmr.ne (G cNAc) in the
car bohydr at e attacheq\uto an Fc regjion of the antibody are ref erenced in

WO03/ 011878, AEEHPIREIrmanizad agjibody AHinigrsidistedtjompgses 6&@(9*2 hegy dowping et al .

Ant i bodb@flembitiritptetbrB@sis 06@ued BEFRETDSEMXE ShéelYK ib ﬁrefehemy)blcg@srm@ nari de
attachI%ét@o an_Fc re ion of the antibody are regor ed I n WO7/30087, Patel

et & DAl N&’&’S NOBYES (PRQTH NOsB)y andfy FEPREASEREP &0 )

concer rpfighaBNEdnkRising Smib bfld aioai@lamnmrtmsrmkaf&s@d@r aChRGe the nlobgicdtions €9i ON
thereof. It may be desirable to nodify the antlbod of the invention with

r especteSepialy P@Elfaefr orfigpeys FHnityeof ghe aetsboég Foy eéﬁﬁé‘héle’ agiqdy dpriageqd dnieretit
cel | - magliyahRohday o¥dne kd 3bolAREor ¥ @e aﬁ@fmoicerremmﬂe&% drnRbove Wh@loRXi Ci ty

(CDC) of the anti body. This may be achieved % i ntroduci ng one or nore

ani no ey Qbarangssi oA quHbedy viantsawy bR Prsparehby HfiRifygearation; ¢ &r#at i vel y or
addist i Qla@kibah befo¥s 118k R st REE IR0 Mhni PRYNER 4l BEHREMGRV bt h@avfemﬁﬁlgamo
thereby allow ng interchain disulfide bond formation in this region. The
homodi EFSEUERHEIHRY B A gener at ed may have inproved internalization
capability amdh@hadizg %ﬁ%@ﬁmﬁﬁm ﬁ%aﬁ]@ﬂé@ﬁ@rﬂmﬁ@Arﬁpléﬂﬁémlahﬂgieéﬁ;inm‘%

ant i body- dependent cel | ul ar tot oxicit %{ Car on “et

Med. 17 a@z@@&@@ysrq‘é@@% QHQbés‘\SY wlmrrors prefeazblypR) gL, xfm (1992)_
Homodi ndrd:gb1@8tdr BOGHI0S ivhitBraB) RN ©] SR @ b Nd Hﬁnindﬂpbges YPURYSHRD P

pr(raggared using het er obi functi onal cross-iinkérs as cribed in W)Iff etal .
er NP & Hn ity dpthossgrigbleggayy dopjaine IR rasidgagsyin therprepadingpdseraPiin be

engi negyhiMiineBd Qﬁiﬁocﬁé& tlgrﬁlw &Qﬁﬂﬁ@éaﬁﬂg adi®ModiREHBRYor %‘ﬁﬁo@@]ﬁ@fé@i@ues

conpl ement |lysis and apabi l'ities. See Stevenson et al. Anti-Cancer
Drug Dess fhae the elozlg"eat(qlgegf)nﬂalbmemz@vznr{raneeﬂ”tr@y of thy anyibedyt iHeeeramplei hodi es
Wi th i pEue da AR it haP Pave @mm%oﬂroﬁée%&u v BB dhE 8Gl8heige! | S, where
t he anti bodi es conprise amno acid substitutions in the Fc region t her eof .
Pr ef er a#s{jiutiensdn thaebaye agriapletlishi G sppencaDSEeleantiprdysesantiibsttietpirprioh by at
POSK | Afied Rruratide c. ANOQEritRE beiBh, ThEmES plcRe BorkdoitreBHIBEAS byl S dues)
Preferablytheatere region 1s dl -C reglon co rising or
consi stvpigpledightdamsin itrmthmseallenmeSEQleNﬁ3t hr ee of these positions. Such
substitutio rease
&'q- bi ndi ng A Aere RRLORG i CARBRIES phhley T e PR T LER i

conpl erpiagk ligreéertﬁ/etmn of RO ¢epior.y THe@RENt antibody ey be benrnarnanwmig/osamz us

Pat ent . :

6. 520, L00 ol 2 ont S B e A o RN utismg o, o
codpri 98 Nen 3camil Horegpeetively (s tormprisingthea{ L amwiéor O wfrprereuzmmala)m Tie a&tmtgl positions
270, 3 3 nd/ or..334 t he .Fc re n of (Eu
nunber I%ﬁaaur%dfza%ubodﬁ grefe%%o?y tilgéﬁﬁ(r)] (I;%gé §% &Rr w1th an af i) 1tg|srf1peporf to tha) ?oto i an{:& ody,
one mayeitrzowalp@Ergafrem abshiwoay eboue mpfot, tcbabnutr mg fadortt abpa 1000 foldilvpromed | body

(espec iaﬁ%nlny, e?gr.] asaarggeissteg 91¥m§ 4 ﬁgﬁg@)’[{t}acgﬁﬂag g§£arllll Pﬁﬂ))‘ ﬁlyg‘) Pﬁ te?nrf) ary var13l?le 277, for

heavy CDR residues for substitution include H28, H30, H34, H35, H64, H96, H99, or combinations of

35  two or more (e.g. two, three, four, five, six, or seven of these residues). Examples of variable light
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exanple. As used herein, the term"sal vage receptor binding epitope" refers
to an epitope of the Fc region of an 1gG nolecule (e.g., 1gGL, 1gG, 19G3,
or 1g&4) wbavodmieeesponsi bl e for increasing the in vivoprserusaedeabdssdife of
the 1gG nol ecule. Antibodies with inproved binding to the neonatal Fc
receptor (FcRn), and increased half-lives, are described in W00/ 42072

( Pr est @DRledidi®B ebr binfon/AdAl4 D3I AB0 (uﬂenmnwt, ab), L9Ih@eL9mL9b@d| es conpri se
an Fc regbon wWith one or nore substitutjons therein WE‘QCh i ve bi ndi ng
of t he “PRPIRRIGNGH tWe OB (¢-g=5¥0 MR Fur: fivR 8 #ato AR (5R OhRgSCH ubstl tutions
at one or NeLARTRASE the BMBan28 ant®ely ordfthity ABfwred2ifBbods 8@, coBdp 1at3@5b"or307
311, 312, 314, 317, 340, 356, 360, 362, 376, 378, 380, 382, 413, 424, 428
or 434 cxanpla etepatiesdgntivody praiRRy matied J5fiedymayde pe abeOEEEMTFR YTy

ant k bogy \i@idnapthdil) chijRiaRM %@th Be&x: ltur@@ymgxl&@mg% FESIEW BedCiaf

substi tut’i ons at one, two or three of gOSItIO 7, 380 and 434 of the Fc
r egi on ImRERseHugatEyA Rermasiely rhe ]éﬂmafl@é‘i antibedy or pihigitnaied apholhBaY esandites t hr ee
or mor %nt(b%f"fs@crh%? tlymtaga%l ttu%%y 02 lpreRiel gﬁ&tgmqht&@ t&ﬁp%m@srtﬁe 180
cont enpl at ed (US us2002/ 0804587 A, Ml al). eic acid
mol eculckan saemes m@E&Woéé gl @%W@Yn@@“\ﬁ&‘ﬂ‘l%@ﬂlé SEQ IPlNEO h‘ht i body are
prepared by (ﬂ) m;nh,gtl%bggle;ret hods known in the art. These nethods include,
but are not o, Isolation froma natural source (in the case of
naflral |y oé\@@n uaitamgatlawoﬁmma@mﬁosérqmemrélbofm camba jengiatedr Brgramnle if ipyow

ol i gon t esi s,
and o a b B e A e B e o
ver si on fidf repdreira ot Huped yotibpdies intheSbsenendfsgdagenqap inbangilebulin provuctipa. For

desire ' [ descri bed
above. Rl RENRCIER L Al aRRk BLNA kR Rea PliRRER e

char actregiang{4) gsne imshinlersi and gerMplitiedmntdnt fojce agsuldyin coroplgte Whlhttlipnlﬂf eskgenpigand
actkva Y oK. .HER

T Gana pRAdF iRl TRERRY M ek B ihor PR} BRI Win Etel
Wit h amottetmamlcbtﬁﬂl xesdepttlmprcwiut:ttonwﬁhltrmntahebqelERupcewpmmch@ifengmt%qeeesa-, forms a
HER het 8{080\91]8 epqq ng;o)c IG;E’y Ap 7) 98 tl?iA%&%SjSll_('E%?) 1@ ‘et cﬁeNa r@ﬁ?&iﬁl—%g

expr essi ng tansfe t o expr ecep ors of

het er o(tﬂ%)g@n@gemayn b@l i Ywutudbzmdnw T3 {(P3) aamdli Tb%dl’ytemri\ébsmﬁﬁ GRFFEF6P 0

| abel e and. i I inding to
the HEAPS GEshIr AL e Aot b BTMCR o e MORIRSE. ror
exanmpl €1990n hartivetuscmo@fodhtRGumamahtrlvgdlemnN/@ﬂﬁlootly é@tentswmtm dait |ines by HER2

ti bodi I i [
S wer R Ey PR QTR fhalt 1 MR N bl G ol 5 @B e @
nonocl dmhﬂuq@n aritibod}i & oy gdves ad dlenbdtlmfremc ntatbkr aamgon an o cesd| pfotein e
m nut es of a 11 %mento sqaacl:tgrgl HRG l% l\%hg?r%d é ﬁig%%yeg‘%ﬁ) n&togalggtlb%qg?r me%g%nt he

i ncubat’t o1 cont wrﬁ.? gd- ons rves may be
pr epar @ saﬁebea)ﬂthb e ‘pahcle Bayudadaed”ﬂimnmtmt g:dtlcﬂ@contahe aamglehstrai}ded)DNlAnt er est

n.on t he ant | i gand.acti of .a HER
0230t st e Taky echdtt RihoR Bhellh R AR Pecoh PRl Or BE bt A0 Bl TR 1
assay 6éleaibouf thdgamblentoding g6 anﬂiﬁ@ﬂﬁeﬂtﬂlﬁfﬁt@‘tﬁd&h ypropEdridd. dthust ﬂ&sphagé}'nmme:s tsdsmae
antlbod is an.antib nt. suc anfrarre
i nhi bi ©F Mg PI9ReEtE; e ﬁ:‘g&tu PE/%EI%IS@?]@V B3 er?e’tf?{fngg YAl Ptgyh)hf'at? ?or thelr rFV1eW
about 1&0aM, mtmioﬂssevmmraﬁd phisWwer, @alid 15 Ontvkrd Oplréssin Sﬁdmrmhm)log)eﬂs §64-:t)7r1
addi t| ock and- rrul at ed

y of an anti 0
tyr OSI 8}103:‘?}33?{&39?%‘?8 iO5 N “&5PC SRR ‘Fagg’ %Iegfforﬁ’ggsﬁélhsé’ a?'ncg %E‘Retﬁl t'ef6 ol i goner
mapobe 383: S%smh%i? [soﬁtég a@lvesse &edylod arem@gﬂmuﬁﬂmodex ﬁbmssmmgrahmn HEE
receptors or transfected to express emma ncubated wi th_the
ant i bo&?mlélﬁﬂo‘t‘%gﬁ‘a‘é’ g(ygéaestdﬁ?"eﬁléﬁnt t}e‘?gﬂ)ﬁﬁﬁn%‘gﬁ‘@ 'é‘ﬁet TGS FW@“%‘?%’E Y61 ati on
acti vi tpmfimiguafeddiibn dhosRAObYd0asBRd FNBEb&IS ko 4 tilérsduria olptip@Bal |y
conjugated with a detectabl e

(including self-antigens) can be 1solated essentially following the techniques described by Marks et al.,
J. Mol. Biol. 222:581-597 (1991), or Griffith et al., EMBO J. 12:725-734 (1993). See, also, U.S.

35  Patent Nos. 5,565,332 and 5,573,905.
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| abel ). The ki nase receptor activation assay described in U S. Patent No.

5,766,863 is also available for determ ning HER receptor activation and

bl ocki ng wb 20éva1@st i vity by an anti body. In one enbodi FemtuS2@6@0638y SCreen

for an anti body which inhibits HRG stinulation of pi 80 tyrosine

phosphoryl ation in MCF7 cells essentially as described in W01/ 00245. For

examtfj)l e, t h%sMﬁE?sséﬂeibb\Se ni&yanthﬂtéﬁﬂd&ﬁ fdy § ﬁgb lﬂafbleﬂ&btgdw zﬁtvgﬁb a@ﬂ@;eﬁmggé Qaal

anti bo 0 to each well and incubated for m nut es
roord!r%ﬁ) @F&ng@pa%’ﬂérpg@i 177- 244 ay be added to each well to a

fl nal concemmhahmzqﬁu&d%s m’é/hesaﬁ&dﬁxhas PRSP NI DM7IBY R0 I YR Her 8

m nut eygyedl a may be aspirated fromeach well, and reactions may be

st opped’ By /PP L 2ublishediansHY 208971 of SDS sanpl e buffer (5% SDS, 25 mM DTT,
ands25 M Tiy)saddGhdy ftdnn®) . Each sanple (25 ml) nmay be el ectrophoresed on
a 4-12%gradi ent gel (Novex) and then el ectrophoretically transferred to
pol yvi nyl| dé’ﬁ*ém&lt?qhwqus&éverPéﬁweaﬂepedAthhm%ﬁm qfjapidfiode fr¢gments caypriding

[ mmno'@h@&rsmd?@%t@&l lq{‘?d{ﬁ'é 1@%@5’9 I@Qﬁhcﬁlggf {hggeq{éﬁfngﬂfs Qe LbS gﬁ) Qﬁ%%@o%@t reactive

band at_ ML. -180 uanti f by | ect ance densitonetry. The
ant i bodigegien QH‘@ﬁF ‘Wﬂ}’qdl%ﬁsé? éigaM%ﬂmﬂgﬁﬂf bé%mql of Riedhieicel aHRBiaptysingl at i on of

pl 80 t W Aslnes: 1y0sp t@@?ﬂ aid B-)Ilanﬁag P! Og&enge 3944 PF19§555“1£I e\)ep Ihte%Of%lgﬁéﬁgy A

dose- response curve for ' inhibition o RGS tinulati'on o yrosi ne
phd8 ph6#nytost hegrodyeed ettty mesgmbiparnt gt e@tsaﬁ@reexaepis,uﬂnmbwcgy frraperttecapbepar ed

and an;d,zRA fher
enbodi ;rsent {Oﬁlethéa%ﬁ)bo?hpé%q eﬁgﬁ %E@?%Ogan lt%gdtu?v it on o?agnleﬁé%receptor
wi || haiestls peep\esds om Enmllt?md PhregniddiRe cotriletitb foinokiab), flpgm@ s (lelrt@sr aie

phosph @Eé/’f&ﬁﬁ(@&ty'lﬂ 168 &7 asssy &Jcor@*ﬂg egé@gxl\gfp?foaéhe ﬁ?zb r}ﬂﬁl%er% ceanﬁ_ﬁr ?s%@éd 1onM

or less. Were The antibody™ s an a agnen as a ragnent,
t he | CHectly frompm¢fopbinanidrosiRel ety Oghter t@dlrmiuetpfor th8®rqdy¢tms pﬁaltlpbdysfpagmmyt# at i on

ISnO}l%\/I h'()?vllﬁ%zd?}‘argﬁ%\{o thra %Hﬁ%?ﬁg Slcgfgrs gtﬁ { ﬁ?{oéfﬁboé\’?}%}yl tﬂé %1'111?(?(13’ of ¢ cee Cl é seﬂcl [ ?Eley
ant i bogRpinplv MEA]BWBSCPYB e W@ 93/66185; Té§s%mnt Hbl 5574894 esd i U Sb@eltemtﬂNdSc haef er
etal. 93‘8\@95%” &pd gntﬂbﬁ@{?\ﬂfrggﬁ%ﬂt r&é%isz)be a'%: e aq 1@0%&% I(e? 6:5 gé %ﬁc@gﬁwgp ?atg{ll% 175

cells may ‘be treate monocl ona or 4 days
and st aidhb#70dr dxamplys Sadh lipealartibody riegbeits oay \hetrﬂmnaspdeRQoramspedlfudy may show a

growt h i nhi i this cell line simlar to that displayed by
nonocl onal gjﬁtlg{)%eéglfcf%%omp a further enbodi nent, exogenous HRG wi || not

si ghi fi cant Bispecificemteodieh iaxs antitividiss thadrave Bndaﬁgmbﬁgmestfb@t &Iaﬂtlt\b@diﬁemntl | be
able t n 75 ¢ ter extent
t han mono %lona mlg%' %%38% %El%?é 3"33 r}dyr?a {y%f E:’E)ent:fpg(r’Pe lltge EIE?‘ Rfo Phan
nmonoc| Ol sualmaitibodiys rﬁ@@pmbmeta ERA tmdmgprtewelm bisdiag sitets) §& MRQHERX aglaous
HRG | e |bd i nt.erest, may bl ock heregulin
dopendanf o A TEARLER e Wi TR ARbREH, it R e e woBEAT s e
deter nvmebuquytaswbas afitenld peeptirpidiatle ong. @me:rﬂmmtor Buebepass fohBG (cﬂ?em),ri bed in
eff t han noclonal antib 405, and

pr e?ler %ﬁ§ 5 Ef an4 %IFYQ&I @392) P%gf% \;aﬂ@tsﬁﬁﬁm 88?“@%59&%? f“ﬁ%@é‘sn?%s. To
i denti fwthegHEm hxprashn@cdilonByspHB}RQanamdldsm@yeso bomed rEycatied eoxicdgemiol bodi es
whi ch h er_cel i.ch.overexpress HER2. one
enbodi !r:fcgln% lcf‘ ﬁ}épressw IR 36191?0@7 pgﬁff?ssﬁ SRR AN & Ay v “?45%?3bi t
gr owt heyodtoxgKagsi- (agmabdrfn ami-iaetféroc-) inoh alkhigidadicin A cBﬁnJaﬁ&H(otﬁﬂzde@f ef er abl y by
about 5 O(V t i,bod centration of ab
aent i Proke i Bepd pfl BRO e REERS ST biea B R o (o o B o
S5, 87, faginenaite. h&F(qp0s Bigreificlantibodien.di ng to this assay, SK-BR-3 cells are
grown in a m suppl enented with 10% f et al
bovi ne ser u#&%d%Z#ﬁﬁnob&ﬁﬂLﬁ%&nWQméﬁFW@ U-SthtengRoprEy>341 | s are
pI at eddladlosacDa IQQQmﬁeHEazﬁFaylaa&‘ajmyuﬁm (@dﬂewrgwgpm&m&@mwym 0.5 to

rng %g )—%}f% i body _is ad per dish. After six days, the nunber
of cel WD gpWHRPA oqﬁ]tp Pleat iy > 8t 13%7 t&'ﬂ}céesc?d%ﬁﬁ?‘é@c HERH§ 4 gntibody.  MDX-

210 is a bispecific HER2-FcyRIII Ab.

35 Methods for making bispecific antibodies are known in the art. Traditional production of full

length bispecific antibodies is based on the coexpression of two immunoglobulin heavy chain-light

39



el ectronic COULTER(tm cell counter. Those anti bodies which inhibit growth
of the SK-BR-3 cells by about 20-100% or about 50-100% nay be sel ected as
gr ow h i nNokwdexmvyssant i bodi es. See US Pat No. 5,677,171 Pom/uss@apss3Bor
screening for growh inhibitory antibodies, such as 4D5 and 3E8. In order
to select for antibodies which induce apoptosis, an annexin binding assay
usi ng Bidivphis.ellles thetwachiihaiavediffFlent spXaicities EVlilisteinrepalc Matug, 8685:237cb3deeded i n

di shes iscussed.in the i hen renoved
and r o BEaP TR of v Br i PRGBS ASKAR Reo TR IR el 2" ot e
nonocl aytaidomad (inaeymas Fobduosa pcgermat thixeee co:fap dnffmnbatuboﬂy maeculssl, of whichbalyer sar e
washed with PBS an ache S ation. re. the entrifuged,
resusp8ﬁe(f@8tqeﬁ°rf%?§l%sw fgugﬁg%ﬁ A GUstd %acule wighisy Slggy c|mse(l:)t"jsseg
aboyve &ffiity hﬁ‘orﬁz&béra[ﬁi@aﬂeﬁs Bsawcuﬁmeldgémdmml tvéeldsalrelowd Samhexi n (e. gfI
annexin V- TI C e anal yz n F t ow
cyt omePE’Fe %—*ﬂ%@'@%% ?ﬁ@i% @”12%? ngget Mﬁ?ﬁé? 6&3%5 ﬁgﬁg@% rT.)Those
anti bodi es \Matcﬁdﬁng muﬁ@er&ftaﬂipr&dch Calibody sar@biefdomaint witethe dasired biadingxi n bi ndi ng
relative to control are selected a apo 5OSISI nd i antibodies. In

addi t | éwc‘tflaltlﬁﬁw@ntél’ﬁﬂ%%tﬁe‘b?%gﬁ"ﬂbg %@5&5? ’% 80%9593 Ueihg BT474

cel ' s k&uanead. l'@Blf®ionlpref@ivless wit aﬂ%ﬁ@r[d@lobﬁﬂlrﬁheamym cBisthhddaneid, Sondfiisiig have
been treated with the anti bod i nt erest as descri %ed in the recedi ng

t wd0 paPLgHshROf edunepchbh frdC feI%IOQ frgff IPrefesiediedave s Ay iy y-Fiyin nﬁ?mat

370C, then @nd) dbaRminhedi EE?J Eebed 1R dnbih biddow, Sr¥dePiTR hiikas{ &R WF the Fusions.
Corporatlorg) usin I\%)F T e§§§y soi‘gtware (Vel’llfr Sof t war e Haqu

Ant i bod?¥4s Gspdng ﬁHﬂE‘éloéloéﬂélﬁﬁévyl cHaip ﬁ’émﬂ%ﬁ‘r@eﬁfh&s&&d e lﬁ’ﬁﬂﬁ?%?qui ﬁ%‘?tl s whi ch

i's 2 f Qhdin, Qfe ifNcRA 8o séREE XpRESImAREYs 3t QfettofandécRAtiMRb ) siiABR hUélt reat ed
cells (up to 100% apoptotic cells) may be sel ected as pro-apoptotic

ant i bo@raagiss g propides fosereas flexdpilitipadipsiing Gre npugal %{gg%}‘glspg‘ihe eeni ng for
anty s bodbesepd £ nleE HESRRRRhRSINEn uitkd] r@iSs AW BRE pdifpbptidethsias &2 m‘ i

anti bodi és which bind to an epitope on HER2 bound B an anti body

i nt er e€enstryctipp groyide theopdmup s hgﬂ hayexs, E‘tiélhleé&mf%a‘{’e ‘H’é%ﬁ?%‘%‘&?e? ﬁ?f

Ant i bo%@&all'ﬁuk@;ﬁ@%ﬁ%&fe%h&i@sﬂl%%ﬁe e ?@Es%n%&tbﬂghéﬁ@i@%breksﬂﬂ%@El@isVnond Har | ow
and David Lane (1988), can be perforned to assess whether the_ antibody

cr oss- BPRRIPEIDHER Hepdeal raties RS HRigh visldeer vihen shogatsp afsef PUBBHAET to HER2.

Al ter ”@%ghfﬁ@alr%e or additionally, epitope mapping can be perfornmed by nethods
known in the art and/or one can study the antibody-HER2 structure (Franklin

et 281 . Canc &t a pefefredenghopinepRof(thig appygach. ghedipesifigint eﬁﬁ@fﬁ(@)@eﬁe PERYYrd) ar e
bound %mﬁxkl%lcﬁﬁ‘ﬁd RAAYchainiwith ARREHHAMIRRARIPASINE kAN and HnydRE idAbRAIBER of a
HER2 anti body conposition, the conposition conprises a mxture of a main
speci edeays chainlighi Bhaimpait{ayiding @ seread binding prRecifighy) inhe otherermolt warfoundyr ef er r ed
embodi %P&ns@%frﬁh&n@gtm@tufé%&ﬂﬁtemp séﬁ?ﬂa@on&ﬂ%ﬁ:‘cﬁ§re@'ﬂ¥sb&ﬁﬁ)ﬁoﬁ§o&1@@roﬁp”pr' si ng
the variable ht and variabl e heavy am no acid sequences in SEQ I D Nos. 3
and 4, uawtwamup@w@hama}n oobpriigismy the oresgive ofHmimmeerlebulindisht daifience

se |2§Ct g)gly oh ORI Rl ‘tRpMQﬁ 141316&1'8‘ ni%)rg“\zdes 289, 120 SAY ¥r SPRhdnaThiB QpR&dclissequence

sel ect fromSEQ I D" No. 14 (i ncludi ng” deam dat ed and/ or oxi di zed
vari antd§019$edtlth8’§é94é@i§% nices §yrther detadln f genererinierhispecifia anebedinnsess for PEPRNpr i ses

a m xt %%st?)ﬁta? Wer nng &blﬁ%y ﬁ)ﬁrilt@,z(%p anti body and an am no acid

sequence vari ant thereo Fising an am no-term nal |eader extension.
Preferably, Ach@dlagrtmometranvpmﬂh deeczitied in&x§-datshige. 543 bhoth theiigpriace heiveensf  t he

antib O%Xl Xﬁnhﬁ&g n‘&%ﬁgles an bg reh\ﬁﬁmiuhrgﬂg gﬁ BlelRacRof hiG oML %QM féar iant).

The mai'n specle e antli y variant nmay be an ful

| edgt h ra;nt/ﬂr@cfdyn mporalmanb@diyumrad}m ptefefred glterféemcompﬂﬁ(sabl'eésza parf Mk@) but

pr et er aBhnfin 8Pkl hub iy obillont SN 13 B BARILSe of R AMalIAREHG XA BBhoRICr €10 Y
conpri se an o-1 e '&ader “extensr on on any one or nore the heavy
or i glﬁttonﬁhalntesfactehﬁﬂ&dirst aitibeflemalotuls are raglaemh mdrlargcrmdaahalmse(aaetyrosm ension is

on one or, two t ains .of , t ne-term I gtar
ext ensi'SHPFL} e‘#‘%@ﬁ?ﬁa& 5P 4% %gengl(c)aﬁlgf EYRS %\-ﬁm 9 éiggncgs i C? E%

am no- toae maﬂfacb efitle secend aarisddg molaaule be raplanipg) ergel aofnccgeil sitedbdimscwigckniailer
\SIZE?EI Ce) g 2833 & a;@?ng or &?e%gﬂlle)q UI%IS plr(pv(l: elsJ g Imré amlgrlfll forqgctreasmg]the ylek{ c% thel}lfegerommer

over other unwanted end-products such as homodimers.
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assay for charge heterogeneity (for instance, cation exchange

chromat ography or capillary zone el ectrophoresis), mass spectronetry, etc.
The anpunwoabosideessant i body variant in the conposition gecenabéng/ooasges from
an anount that constitutes the detection |imt of any assay (preferably
N-term nal sequence analysis) used to detect the variant to an anount | ess

than the anEidﬁHmfféfanﬂiﬂb@leﬂﬁklﬂdéﬁﬁeﬁﬂﬂﬁed&mt‘ﬁdﬂﬁ@b}bnju@&chﬁli)dd)és Bdl@uim;ﬂé)%x@r | ess
(e.g. fromabout 1%to about 15% for é{}stagcefromSﬁoto b? of the
ant i boRfyhaaniBedissds the RPRePEBAE 631 e BIPICURBYIFISe e ATEP RIGUT: e ﬁ‘é\tf ofi&ader

ext etnSlt]é?st fo@*ﬁr‘ﬂgl@ Qfe@rﬁﬂbﬁcﬁ&l B IREH Itm e S ygiineéedls ®nwasted elIB(Ne Paumt NG
quantitative

erm nal ence anal ysis or cation exchan |l ysi s
(pr ef ef-8H %ﬁobw%éméreﬁpﬁﬁqf gg%l“tf?‘it%(wé@é@()@t WEh220R %hgw %%?@% such as a
PRqDAq{Manﬂfgtat@amﬂﬁhfeQBaﬁ%hﬁagﬁn Qly%@ﬁ)emeﬁ%'r&@hﬁl&ﬂ’éﬁn&tﬂ&isathh@fetcﬁfsm nal

| eader extension variant, further amno acid ﬁ%uence alterations of the

mai N spadneaseninte Bekinasmdn dhe apeand aretdisslogedd RS RpERN04-07h & 0urlPtegV A not
limte ising a Gtermnal lysine residue on one or
bot h hgue{{l/%rc éﬁﬁgh}gﬁéej%&e}g%m{ deam dat ed antibody variant, etc. Moreover,
the main sp&esheiquesiierdsentsting bispesificantibadisy rpmeptiory BagmnisdvelsPdsey | at i on
vari ath Bfoed HPHe hﬂe&dﬁé e &% lﬁ e@ﬂcﬁc‘ﬁ{ﬂlb%&eé & leE p&ed hBRYekOMhkatNg a A

or |gosacc ar | structuré attached to the Fc region thereof, antibody
coﬁﬁ)r i Brengametchr idnga R2R: 81 wﬁ@tdfscalfoe aBWe@UtedV@felﬂl ighet aHkaAdies fl§er eof (e.qg.

one or I @ched to
e or PP e B R e b o

nor e | fsiditeioleesiplttias pgentisetiubodsen wnpﬁablhlemgcmﬂhélﬂwls eRgopreNsALigieyRdReyiant ed
heavy Sllgllﬁh{i]esfornﬁartlol?‘nfﬂe%g}fragﬁﬁgé %e%%:rqu @re%llle cbﬂ@h&pto %1&@9&@%%'@1@@ attached

to one or eavy chal ns e conposition may be recovered
f r om adgonties.cand of t@rl“gtbnﬁ@ dafiveidleb ISIﬂilemeecoeveged@ tighFabetbiol byisducien @ikar y ( CHO)
PGS m RE&PIdrtle

vt e Sty TR s e, B ol BPle PRAEPOP RN

i munode m}sp@aimtlwnp'fhfsblwgmﬁm argibditrquigducaoivan havsed ag axelas &)ytf@ﬁ@iﬁthe agent

such as _a %ytlc agent, toxin (e.g. a snmall nolecule toxin or an
mmoq za 1on X R} . I,

enzymati ca |veY oxin of bacterial, fungal, plant or aninal origin,

i ncl udi ng fRa@nmbgesahat/f@mhtmad tha direct tdqeweemf)F,ab Rels faagmerﬁ fanth. vdi, whishope

(Le., aanrb%% grr%g c %)tof gﬁ%%%hf?cr a%ch%és Eﬁ%%g §a1u§ % M«!ch 1t7§e,21962@§r ation

of such I mMNoco gpaet faverbeen descri bove. nj ugat es of

angd bodl;@%)rttdsmhetm prqdmten sfrafully hwhadaefl bispasificragtibody E(abRencdeculal E@qhéabn cin, a

mayt ansi ne i re aI SO
cont en%rfl%ﬁ‘ oV %ar%ely Fh r%Ne(r% efm%%éfcelrl i eds)“ e’n%e& {o%ﬁ&éiﬁ@ﬁﬁa@c@ﬁgﬁ% ?‘gﬁo a’t he
ant i boéymitlse tﬁ@a@ﬁgattmddﬁ (Thohmpe@rﬁcrmmt@dyrﬂljm fons¢dreasmbledcoindty cflls g. about 1 to

about 10 may tans n ecul es er . nt| I y, for
excanpl & BBl el iR e R S R S eeclfBY LR, o7

andr eaaineth optotdxicigpdpocges @amstlhoniyn léxehattumoetta@bts Cancer Research 52: 127-131
(1992)) to ner si noi d-.ant i.bod her

i mrinocon;j u %%“Sgﬁ‘cg'i“ﬂ‘feg? %0 aﬁl nprllscélghsngé)hw%dfc W gh&g&%l%aﬂﬁ&%ne or nore
cal i chegbmbinint 63l @itude @sve aTsh@eemadesarﬂbaarﬁocemnﬁ)Enbllsgpcﬁfs alarbtombs lotve b@nar e

capabl raduci ng doubl trande

concenP’Foa't“ieg fHyne P?%CZERPF'EEI RSN Zs f"mm %&ﬁh‘?ﬁgﬁvﬁg%?} ¢ e s ed

i ncl udeippdrpbptRIeEfréin thelHosrtdgidn proteing werelihRedlto t}(e)fab Jportinacfetvy Irhffgrmtl PSAG and
geg sla::] g%q)ggles l@ggfggglgggr }‘lal?egaglg? rd():/ %gggdlmg’rg ?N%re?%gcﬂl%e(£ a]f %1 %)mgg ?quiOIﬁQO For gtal. Cancer

30  monomers and then re-oxidized to form the antibody heterodimers. This method can also be utilized

for the production of antibody homodimers. The "diabody" technology described by Hollinger ef al.,
Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993) has provided an alternative mechanism for making
bispecific antibody fragments. The fragments comprise a heavy-chain variable domain (Vy) connected
to a light-chain variable domain (Vy) by a linker which is too short to allow pairing between the two
35  domains on the same chain. Accordingly, the Vy and Vi, domains of one fragment are forced to pair

with the complementary Vy, and Vy domains of another fragment, thereby forming two antigen-binding
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al so, US Patent Nos. 5,714,586; 5,712,374; 5,264,586; and 5,773,001
expressly incorporated herein by reference. Enzymatically active toxins and
f ragment swohessmoicoshi ch can be used include di pht heri a Acthmskovs/onssabi ndi ng
active fragnments of diphtheria toxin, exotoxin A chain (from Pseudonbnas
aeruginosa), ricin A chain, abrin A chain, nodeccin A chain, alpha-sarcin,
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var i et yThak, widle mfeattefom &mmwlammrasl,d sequgnce vpmitipetshyyddeuaﬁmgédyme lhature of

pol ypr | ene col or .c | ene
oyl R En e st e A e P Y ha by S
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i nterfacial pol, rization or. ex droxynethylcellulose or

gel? gt i ﬁZ‘WFSé‘ngaé‘&%%IV@an&r‘?ﬁe %E?FEF“ f‘fﬁf@%ﬁ?@f 48y ate) ni crocapsul es,

r le; pectivel )P)m_mé Ric@yhadtsliabertibntl theligd hriab-Yan8/sSdaivR yl(téraiinad Rididnd Iﬁnglﬂlg jposones,
al bum n m crosphere roenul si ons, articl es and n nocapsul es), or
in mac ?%mﬁog} ‘8}%‘”“%& &‘H"’? é’Eﬂ*ﬂﬁ’Fﬁ‘fPéEa“‘é‘fgeaqﬁ‘P&&E BIBYC FH IR g "&3’

Phar naggtibdq@éice Heér86is s smglébl’rmﬁdpl& hi@io a&i8 keBidudd, Exalgbles of teEMI1 mséﬁ’aens

ant i bodi es dlsclosed her el be fornulgted as |nnunollposones

Li posorfsdide apib Qﬁ%WHlba"cNéer%‘H‘ta ‘Béﬁ‘;‘?nﬂlr@dﬂ? by Oy st AN in the art,

sugh a@oﬁggﬁaé t@lﬂeﬂlﬁkeﬁ@ﬁzﬂ QhihnBtof Ble antodE moldalld incliefle fuSich tdpAN- &§4:-3688
(1985) etal, Proc. Natl Acad. ScL USA, 77:4030 (1980); U.S. Pat.

Nos. 4 'efmEug a@h%mbadyaaan euBme (ke FNAPEPIB r1PobpBRtids bish increghss thesgumy g9 7.
half-life of the antibody.

Another type of variant is an amino acid substitution variant. These variants have at least one
amino acid residue in the antibody molecule replaced by a different residue. The sites of greatest
35  interest for substitutional mutagenesis include the hypervariable regions, but FR alterations are also

contemplated. Conservative substitutions are shown in Table 1 under the heading of "preferred
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Li posones with enhanced circulation time are disclosed in U S. Patent No.

5,013,556. Particularly useful

| i posones can be gener

ated by the reverse

phase evaponratddomoget hod with a |ipid conposition conpriPETI$2006/006334

phosphat i dyl chol i ne,

phosphat i dyl et hanol am ne ( PEG PE) .

and PEG derivati zed
Li posones are extr

chol est er ol

uded through filters

of defi resbstipoioss"s Ifmchtsﬂbsyihmbﬁk ksufiais o cegaih bhlldghel adérdiytr @eh alb@reisential Fab'

f ragnent %aof t.he an

| i posomes” &5 JEORPR;

adof et P BERS

in rl‘ﬁb‘le{] E%g%sl fo %Pieé ﬁg?sc btgeﬁi%glgg'grg

“f1982)

vi a a ditsuahinodeidichises, alagbgmtro@red andihe podube BERtdned. apeuti ¢ agent 1S

optionally contained within the |iposone. See Gabi zon etal.
| 7i st.81(19) 14&4 (1989).

Cancer

| LL Sel ecting patient

J. Nati onal
s for therapy The

patient herein is optionally subjecTd&ldeio a di agnostic test prior to

therapy. For exanple,
EGFR)
activ

>l udi ng gverexpres
aE@U&‘ﬂM ncl udi ng phosphor yl aExemplaxy di meri zati o
di agnogiResidueest s perforned, a Sahglitetiensy be obt ai ne

t he di agnostic test may eval uat
SSi nn\ :amnl ific

e HER (e.g. HER2 or

ation_ —and/or

A

) . Gené’rﬁmr?d, if a
ed froﬁvlzsti@m" nt_ir

need o Alal(mr apy. V\he

&fall;heu $le|bj ect has cancer, the s

~

(¢

rmile i's gener ally

t unmor H—thept ret—enrbodrent—the—turror apte—+s—froman
ovari alsn)Sil Zirgi%:er perit g#e}g"lr ééﬁcer fall opi an t ube car@é’ts net astati ¢ brgast
cancer AMB&) non- smhGln; Hﬂdhsﬂ m@gpﬁgncer (NSCLC) prdsgiat e cancer, or

col or eetal—ecancer—tHmr c::rrn e bi-ol ogi-cal—sanpl d-herei Hxed
sanpl e, A®.®) a for naf O PSked, paraffin- enbedded (FFASUsanple, or a frdzen
sanpl €] %}@Q@ prding tojgpeagnbodi nent of the Tnvention [ern, the patient
sel ectled far therapy has a_tumor di splaying HFR (and |preferably HFR?)

act i vautGh:)rﬁQ) In one efBodiGkent, the extent of HER (or HERR) activation in
cancer ES STgQm{T¢ rsrﬂa exceeds the tevel—of—=activiatromof —that—recent or
in non c)erous cel Bt the same tissue type. Such |éx€essive activatidn
may restﬁmyt(G)‘rom over ¢Apr essi on of the HER recept or aqdle@r greater than

nor rral | p) UI a I::P\ I F"niﬁ "&i I a"DT A>3 I UI a\.;l.; Va(; 1 L hC 1L=ERTCbA LU[ I n
t he cam%lé‘Fl cells. Su¢ ﬁ‘srégc{ gé’f ?égactl vation may causeuparﬁd/or be ca‘ljged Ry

t he Inegnant state ofcavepngeraigel . I'n some enbodi manys, the cancer wll
be subj ected to a di agRoSbhsucRe Prognostic assay to deternine whether

anpl i fICatipn andr or [ RURLEXPIRSHLON O0f a HER receptor| {f .S occurring wiic
resul tfs in ‘such exce>§46y%1§%g. vation of the HER recegtor. Alternatively,
addi ti Ly, the—Tan dln A51 ESsubjectedto a diagn b"L,Tn prognostTT
assay t{}%ggerm ne W|L| fg lification and/or over exp|ge35| on a HER |igand
IS OCClNIéti(Mg in the ,Basu:ehe \mhl ch attributes to excesgilwe activation of tlhe
receptie H—a—stibse €-ef-S—exeesstre—actHvatton—oef—the—+eeent or
may r ;ﬁd’letab)from an aj?’é’cﬁ"né{a]sp?rﬁ}?é'fy&ry pat hway. Var|iBlis assays for
determmb g HER acti yatd on W II be described In nore |[dgigall below. The

pr ef erjredethods fol de i i : i

presens¥r 60 HER di mef $htor het er odi mers, eval uating HERMSr HER?
phospWthyl(ﬁtl on, and ggln LEXPression profiTing. (1) I Mers Tu S

sanpl es_can be assesk or the presence of HER diper|ls, as indicating HER
or HE FZT@CWDvatl on. Nﬁyr,PdEt hod known in the art may hel'yused to detect HER2
di mer s T—as EGFR; HERST—mtunors—Severagt—preferred—rethqds
are ddscfibed bel ow. ?Wﬁg% ﬁ@?ﬁ%rds det ect noncoval ent otei n-protein

i ntergcvdlons or ot hef mé;geu;iMeljBat e proximty between [aregt ei ns of interegt.
| mmundaf fi ni ty- based| ARt Regscinsuch as i munopreci pitdtion or ELI SA, may |be
used to detect HER diners. Tn one enbodi ment, HERZ anti bodi es are usea To

i nmunopr eci pigyBlshisOnTiGABShs GPMIP bloRelRal ;r@é’&ei SR 1By 6 dckSnpiRd o

resul ting i nmunop
by i mrurfelg¢tiee sibs

10

recl
fitutiony thepdifaesizndfpprly intheir effeCPRmeintainRIa)the stveiees the

polypeptide backbone in the area of the substitution, for example, as a sheet or helical conformation,

pitant is then probed for the pr

esence of EGF or

(b) the charge or hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain.

Amino acids may be grouped according to similarities in the properties of their side chains (in A. L.

Lehninger, in Biochemistry, second ed., pp. 73-75, Worth Publishers, New York (1975)):
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may be used for the i mMmunoprecipitation step and the i munopreci pitant then
probed with HER2 anti bodies. In a further enbodi nent, HER |igands specific
to EGFR whBR8ye/aE#R- HER2 conpl exes or HER2- HER3 conpl exesTrmygodsmodssed t o
preci pitate conpl exes, which are then probed for the presence of HER2. For

exanpl e, |igands may be conjugated to avidin and conplexes purified on a
bi otin col upmnod-polstt RRAIAS VAP )n@aﬁt(ﬁ), ns ({mrca@) Eﬂlhla&) np (wr),tmézrmy
"sandwi ch" -t pe assays, anti zed on a solid

support, cofdaedhamehpad: e S&’é(tsp érhb(rT)’t%?)’a‘é‘l(Y)’I%éWéGl hed, and then

exposed to @gjtablggdyspggyldjﬂE)EG:R or HER3. Binding of the latter antibody,
whi ch may be "det ect directly or by a secondary antibody conjugated to a
det ect abl e [(4basic: Lynd) cAngdR). fgﬁéﬁ bresence of heterodiners. In certain

embodi ment SAugﬁtﬁeg nddER RN ddes mammhédzﬁfé,gr@ggibi@% RnidAQRY. i S

used for the tection step. Im other enbodi nents HER |igands may be used
in pl ael@llolﬁropemesl n conbi nati on with HER anti bodi es. Chem cal or W

cross-|inki glgh })I%ON& ak @%eﬁ%l&%@i@ﬁ‘tﬂe}’ join dinmers on the surface of

l'iving cell es o em cal ‘cross-1li1nkers include

di t hi obi s( s@mﬁu'ﬁahi\)dyw)nhpr@pl ern.dlthe, AsBIEp;

and3, 3di t hi 9@ ?ﬁéu}; hgﬁlucm nimdyl) propionate (DTSSP). In one enbodi ment,
cell extract rom hem cally cross-linked tunor cells are anal yzed by
SD$ PAGE an)ibpsiamlahLys hegd Wi t h anti bodi es to EGFR and/or HER3. A

supershifte ar wei ght nost |ikely
represents %ﬁ%@@%&at&ﬁlﬁ%&%ﬁ%ﬁé&&%ﬁ%@}eﬁi HER2 is the preferred

di meri zati ofﬁ)pmaneﬁqb Adiyr, B@=R and HER3. This result may be confirned by

cner gyt andPBoRRrr e e gl e b R TPl SR g
di mer s anddRiE¢laget ect s prot ein conformational changes and protein-protein
interactions_in vivo and in vitro based. t m a
dotor 1 uor apterE e ERe gblmiish  RAER RIS R g By P

7: 730- 3y b2 ﬁfbﬁt)tutecﬁrge:regaﬁyt\mmm&mrtoummm the @c@uwi:ta}bﬂntfz of themdleade arfd| uor ophor e
is in sufficient to t cce r FRET
experi R‘Eﬁ?nt alfe\li\%nt CPOSgllenliqn é?nversely’scy?teme r?onﬁg) agg%ftot% eelahpbe??%w%@ Qyéd W th
di ff er emttatility ogsaamumﬂy where e sntitodgisah antibedpfragine:st; sutthas ad & dagpendbe, i s

vavel engt h. MHETABHSPBrEb ST AL R e oI B BT BRErIEE o oy obe.
t heoac tepiariafe epen rersﬂsul dofia pgemt rantibode (irC b hananized bfﬂalndm ramurbogy)f IG.sroerréiyc ence

|ntenS|t d an i in. t e ac f uor escy To
ms*asuréh ﬁsél Qsﬁfse rsﬁeglrtjﬁv eéﬁ%"feg Rm?t lﬁa%vﬁé?mgve e 1ca?1 %}f%ﬁ T % sanpl e

| abel e(ﬂelymvtakbtﬁ@mént armﬂ»oa_;c ﬁemtvﬂﬁchph@b%gen&ated) i asreehniet tway fdr gererdiegisichy in a
sanpl e | abel.ed wit

tlon C t or ten3|t i's
conpar &S P?{Uﬂ@h‘@fljﬂfg&{{l@@fﬁﬁﬁi{ﬁtg “?&uéaé%f’ SrogRjae & Ci?;\‘%%’ i % eﬁgﬁ?"teé Beprobes are
known  irépidnii@esae.p. @MNeltck)ued midied fooden@xa B b@siblermiroankstipeivmesaedch dige Thesuch  as

fluoresc and rhodam ne, or es s t ani ne es, and
| a haﬁf“g’é’g‘éﬁ’%’l‘?’ét“ SRS 21 d‘gﬁpﬁ%‘?"rl&ﬁ@rﬂ“%‘fa?’eSEfaﬁﬁ?" tjgf’é’? g%?‘?%%usé’ﬁé nmeasuri ng
ener gy phitidlesdseiisichk € thé Séhe KD PiyBudt BfMl[lEpﬁkiged EREﬁh_-eliIﬂiQﬁﬂllcleE Chepiggesissiayet abl e

col | 5 APPSR R S ) AP PG BROT o R ub PSRy

f | uor e pERNEEIMBSBRIIGE: IBPEF gable e s8es fbﬂlﬂ&m}-ﬁ)loﬂlhﬁﬁlﬁg mmyngamﬁkagdnem escence

lifetinme jmaging mcroscopy (FLDV be used to .detect the dinerization
of cel CALREHE @“@é‘b’éﬁ‘t@@%@é@é’h fﬁg@ E%@‘?eﬁ COI?‘“"““E%W“‘%&B{W toaRigsn 1543 58

( 1%85) birkdihgO AReraiNeR! sFRaditio Y REday t bHﬁ&idlaDtB afiyze 9 c@sﬁamﬁctuﬂe Rf lspensi on"
"in situ" to detect and neasure the formation of EG-R- HER2 or HER2- HER3

d| mer s antgen-guiEhofy eErplan o MERTY snkict Paisfs Brpieenyhe aybborly gud hipmap 64838) Sughese

techni qyfsc P@%ﬁﬁééraﬁd EAghbb R IRE are RardliFRE B stbshitibie RESBNE R thd k&tnigies due to
energy transfer. In a particular enbodinment, a flow cytonetric

Foer st elaberpisdherETOpesshell vgianty F@Eqraeraﬁﬁéyth%ean@s@da@a@tﬁlwébeﬁ%@ﬁéfems HER2
and  HEREs HEIS3 e i B i f@HohRE witRSupS§st DEpBiek 1h RndNtdNor€teledhnt assays may be selected

35  for further development.

Another type of amino acid variant of the antibody alters the original glycosylation pattern of
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supra, and Brockhoff et al, Cytonetry, 44:338-48 (2001). FRET is preferably
used in conjunction with standard i mmunohi stochem cal | abeling techniques.
Kenwor t hywolBddmod®3 24: 289-96 (2001). For exanpl e, anti lpoditssoconjsagated to
suitabl e fluorescent dyes can be used as probes for |abeling two different
proteins. If the proteins are within proximty of one another, the

f | uor egeamibody €8y Aktingis ndandelstingrde acteptabehyfnate nfoRiEds folmbinghe anfibodsf er i s
detect ed by standard neans. . Ener transfer tected by flow
cytonef“l’d/‘?faﬁ%%@‘eﬂmﬁﬂ? cgsviagpn ﬁg{p’ﬁtsaé Iboy'}p?@eg‘fl %‘r‘r@eangﬁdﬁ as confocal

m croscopy G'chWyﬁ&oxf éf@h!ﬂ)oﬁieblﬁrtﬁﬁ@ﬂyla&lefmﬂﬁlmﬁﬁmmjlnmedij&dkddCtefals Itranhge coupl ed
devi ce mera. I n one enbodi nen@ of the gsen tio

ant i bo#%@%ﬂf t8? sarkohy Rt ROISEY tPlE*l%“dﬁﬁ Y Anaep @eﬁspé%qup%e@g? ed WI th two

di f§ er gatedcbURpLRNRESorink erd BYRATHEX -BfFedlBBCHRIREH id Ay blag:ys a6ill edept (BelPEA.
Tunor cells or tunor cell |lysates are contacted with the differentially

| abel edCMHIEIERIIFLSCAYREE ﬁorée%yrr&gc gryreant ofifhe cachobytrgr §’°F=E¥rt° E18R9PA[a§ 10 h o
pr esengge &hinE @k, HeRks@ice bﬁ@eﬂ&ﬂﬁs&%@e seQlidnBds Rk pMﬁJeyt.ldelbﬂJa&b@ ed

anti bodi es agai nst HER2 and either E HER3 are used al ong h

di f f er eetential glycopyasion sitp- Lbwed ahgosuationyslgisag the ﬁféitch@@}t\?%m&sf’f%ﬁléﬁﬂ%s ind
accept QLeSio al§§@samfn@ rgaﬁgt@m?!) Soyldst RGH@okya8linPdcid, mSHREBmolEN Q@Y ol thRBShEr |1 S
det ected” and the presence ofy dimers is determned if the | abels are found
t olpe ﬁlﬁw@gfb%bY%Wdeiohﬂq(}ﬁ -Hydrogylysite eayisbaibRBils HER receptor |igands that
are specifigq4h@bn H%'ﬁ%o@%oﬁblkpﬁ)r th&E A Bodfis &E@ll@lﬁ?aé&)l‘ﬂ Esﬁ&ﬂ%ﬂﬂtbﬂng‘ tabel ed and
used for FRET studie€s. still other énbodi nents of resent invention,
t he prewisneed sfquericaraych ﬂ@hltpmalgsma aesorgf thy Weééﬂcngedltgpea ideoRaiteness €80 by
co- | ocql d rm%lz& ﬁétmh“?ft%%) W&Qlt&hﬁdﬁ%ay%@%%’e %deL@ﬁ%e Aéﬁltfag of bafudatsliodibyect or
i ndi rect ¥1Uor escénce tech ni ques and confocal |aser scanning

m cros Qnﬁmf mot¢ sesnmenttinpeiing residuseio thasamenerltheengizing! apiimidy (osOdgkyf t o det ect
angﬁbogg, ‘Hgd N s@md co-localization of HER2Z with either EGFR or HER3 in a
hi g 3 put For mat, such as a mcrowell El ate, as described in Zuck
etal, Proc. Weerdthe aihetly camprisesa Fossion, fiExapphydraomtached there wyshe altered.

enbodi %rnet)dcﬁlgg)/ﬂé hlgtllp({d?e? GGG nﬁtur%hlfgﬁg stﬂﬂg{r%a‘[ﬁg@fu’a&&ﬁﬁhé@ﬁ n Féregion

determ entitying enzynmati¢ activity that iIs delgen ent upon the
proxi miof the arftibpreareifevertbed oD Retritpe! NAUSAO3/QET 1 oty Prastaclonfasgie &3 wi t h one
enzyme, ) o SRENTE. A
first s%o?g?%%ziﬂgﬁgﬁﬁ( °g{t2’%-lé‘g§€ rrléthlf éﬁgigbd{&q%ﬁlga %ﬁﬁgﬁhrgg\gﬁ or11 Br oduces a
seébnd (SigNatriathe chibphydiate attedud ¢ ayfeyeaion of fesntikody gretrefergned itt i on with
anot he I @}ﬁg@ QY B-at 1ELE
pr esené%&gj (ﬁggiégt?ﬁ%? L&ng%gggft?db?%gﬁg&g‘% &6 gg%%‘r?dégﬁ%n? ?%dt%g sc?tt hat
r eact i one galictose lgdwde thedligmszoghaide sttashes to an Belregioh eSthe ariidody aresteperted i econd
enzyrre t t
ar 11 o Qe bk el O 8 B BRI ER RGf § [l ESRPABE UL ) cheing o ero
ant i bodytitoltias witlsalteodjcaaliydditasitathed tqu@Eferemn thareef.and a HER3 or EGFR
ant,L body t hat ted.w i s added
T e L R ST S s
pr esen@g gfas th nbarge amgdleﬂmemene@llbl}edtateé cravadiggAPRC) arfd/gehoplemptin st ai ni ng
for e e I : . . Tag(tm
assay SR Ry TEPD AnCFhEE Tt hRr B AARREn e Rl BI39 O
exanpl emiroracid.s@hstifdtidrerit andpplegiomoti thaanZib@lyl @04ADE]y quadditiaihid chEETber 6,
2001, bot f ssl [ re
entir etrg;uﬁg@ Iga\%gaé(u? r@uceg o (Iagﬁc re %n,p ere é/p aﬂow&nggnte,rgham Jl&?tgdégg%d fgléntlzglgltl {qbl e
repor t efiis regiont ‘j?he Iuohingsic antfbbdbothesgeemte@mammve irbproneeyd 1lad:r8ailzamlrpa1i’a®§1t)a

"mobi l ity nodi ess ntia avi Ny a uni que
el ectrdp Bfr%??aéeff@mp WV*m@FEFg%zCC%‘Q" 8 bP%(NXe#’%nrderztec glgurl%rtc S S " det ect i on
of the (gbagf.t $8: daronrer &., 0.omp|rex. m@qtletmgsr(dmmiefsmpﬁ BJJebﬁmmohd#@EQlﬁ-
condi ti ons gch as calll ?ﬂ\{el horeS|s %f‘) IO tion
eTag(t fP220A4 Hrmgd E §s ‘ifiaé?ﬂcﬁum‘?f i 6tﬁglaw 50 ?’l%re% uIsmtgy

nodi f i @btetobifunctional cross-linkers as descnbed in Wolff ez al. Cancer Research 53:2560-2565 (1993).
35  Alternatively, an antibody can be engineered which has dual Fc regions and may thereby have

enhanced complement lysis and ADCC capabilities. See Stevenson et al. Anti-Cancer Drug Design
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linked to a first target binding noiety by a cleavable |inking group to
produce a first binding conpound. The first target binding noiety

speci fi cavbyeoseeoog@ai zes a particular first target, suchrasmeeobeasds acid
or protein. The first target binding noiety is not limted in any way, and
may be for exanple, a polynucleotide or a polypeptide. Preferably, the
first Bargeio @oswli ng noiety is an anti body or anti body fragnent.

Al ternative

or bi ndi ng- %‘%98@?@7%{ ePfe,Stggln}s Cl‘ttbﬁgil}nglg?c{.l e%_mn@ 11“?%&%‘)%& 8‘{]‘5!_'EF§8:“§3?P§% or |igand

gorrgri sffinn fo%waﬂisewlﬁ? :13 gntle%iéiboﬂ@n@rhnﬁmZ@bd_ _flﬁussﬁbﬁlbﬁsﬁhﬁle Fa][regamy chenmi cal
ond tpa e cl eaved under erin onltlon he. fi { rget

bi ndi ng‘ Wﬁfgy fgferphipdee al“Bb‘i’dyé"“f‘é‘F‘@@f'e‘i ‘W@SETI@%{{?FW@ %‘&E‘ﬁ?s artgosiltfﬂ‘? é%sﬁé%ﬁ and/ or
acts vab@ebr 3aznelf thdBe debiBK (FAGueHesy Jf Sesidh &R ViEreferably Wk dltele@BS fefidn idtenupant i on of

t he ﬂg%é containing the reporter noiety and nobility nodjfier. Thus,
the pr8&Efedegitn comprsipgor cansisypg ﬂi}suvﬁq&we&staéenet e BitHeR crféheaff Posiians: SUgfbt

bi ndi NghbERhEInY ark Qptidndilyf Rbdbaled with 8fefiatdnys) which BRaask digsidg Heopopad
conprises the cleaving agent and a second target Dbi m?‘ rml ety that

speci fi cal | Priikadisgiity é’éer%‘ %]Qd%rﬁkflgtaé?’@é‘fompﬁ‘f@“%‘g’e‘?ﬁﬁﬂmtcétﬁjé@l@b DA noi ety

is al sees&%ed il W098/31642, BY PatdWNo2B do4T381 BREU'S P&t R6AGTBY 219581, meu&@ﬂm or
ant i bodé2 ment or a HER receftor I'i gand or bi ndi ng conpetent %and
}

f r &yneh 1apeHy Pagniae AO3% 5 %E@Ppgwrfaﬁl X} {Thgntibogiey %PHEPW@WWC i nki ng
group idbsdiBontat bittor RioRAIrABiHeABRQBEELL b76, BE2, B, Sby BLA G B%R36 AU opid t he
second _bi ndi ng cor]Lpound are in close proximty. I'n an enbodi nent of the

pr esentc fegipe ficregh(Euaumpering opiefidiasly conpound conprises an eTag(tm) in Whl ch

an anti body 1 g [ERInSEhY BT btk zIn'uB&fy 51@rn%?mc@fpemerh%alqﬁ)ge%c)éptofbﬁ(ﬁ
bi ndi ng conpound CO&E,I’I ses an antib joined to a c eaV| ng

agent eza@a%m@ ths angibedy\(psperialkyan Pﬂtmﬂh@ag@?ﬁ‘@%ps dsperibpdind i Batentp. /3P e € abl y t he
cl eqavi pg,peenis u%&%reﬂ? 1R Gdrin V-8 Bde teBepRl Sffdink Qpitipe fated b On Eli®pVE thd¥ | 1 nki ng

group. Tunor cells or tunor ce ﬁg ysates are contacted with the eTag(tm,
whi ch Eﬁgwa§f woleEprdeculg felg-wigthn Ig%elgﬁamr {3GuthparRsronsibiERD inprrapipH g in Yikd ch

bi nds rf—ﬂﬁﬁl@%flgg @Bleﬂﬁ'@ cell surface. Unbound binding conpound is
prefera e renove e cleaving agent is activated, if necessary. If

EGFR- HER2 oAnt{Rmizs MERBnmwéubsldmgéo {he aeamntel Forpreplor @a&n)ngldag@frﬂse%alffhveqs eave
the i %'d@é&n%d%ﬁf(%ﬂ&bﬁ @36 L. P&dﬂ&%éi/ﬁ@m%@\(lt(%r&&% Br )OXI'hQ;‘efaMuB%Ele& he

cleaving agent to the g group. Free eTag(t hen be detected by
an¥0 e edamtisk progreginn WhleO@rqr moga rubstiggiopstherbin aiychémpiove bmh@g efghestic pgiomne

embodi paRy ﬁn{E i:&eex&nh @‘ﬁkeﬂ% 846 mo)» @v@ﬁﬁ o‘ﬁ@&@oﬁé 6: FOIE BF GRtioRPRS! BB, 5gat acts

on the |1 For &xa eaV| ng agent may be activated by
exposi Aep. @%Z&ar?r@ff éoi é‘OV|3ght31243143316t3ﬂ@r3i§n¥ﬁ§u36?eﬁ1’6 3ThE8@ ey G hyt2ts

CO“S”H%& 3&' J‘rﬂmf%@n gﬂé’s ‘Jr-:ﬁ)oun 'Y@:ﬁl&% Eltﬁ%%lng;ﬁ%nﬁaﬂ&ﬂ%mb' ndi ng

noi ety, e secon i’s CONSL M m an anti body to
HER2. mpry\e:cl Falhmblh@mg eqmmd@smemo aCtdhebSHERom atreme, (v ad dtreecaf @dsitiens A/, 380

an% body; B PLASL f‘{ggf’ﬁ%’i&ﬂégﬂ;ﬁg}i@E‘é’?‘@%ﬁfﬁéﬁﬁﬂ%y or preferentially binds to the

di mer as conpared to eirther HER receptor in the
di mer. (H) HERgngsirdspliodih aith @meléhusm{pneget@m fowr) HinctidER anbgepindmgrsiss abe

assess 1Y el %mg R receptors, such as HER2
recept glgop&ﬁt ana ?'gé. g)bﬂfl\} Hggéhﬁory g yr%gﬁa’: residue(s) in the

i mmunopr eci Nucleat edd mbap@mé«xl)ng afro ae»daanﬂeeqe vpomtstof\metaytﬂvcsiydr@uaeqpmedubyj by
the pr cth%dspkn%S H t1n %1661]? elgealiill CE th te@ﬂ) isolation from a

anti - %osp 0 yr05|ne an 5 det e osp ory ate rosine residue(s)
i N3@ henatamixoampe 6 ihp |casabénht1hiﬁl§ acecend mn(us 3cid Antdnepiroisphar vrepaatrw bant i bodi es

are co rCi ( bSI d| ar
i ¢ ¢ SR SRRt AP E AR YRR GRe g AsPHORuRRE
Bi ot ec larnealrltrg yrepdrakeribitae s fon-P¥ipnt vBie@a bt tie kytibody.

(viii) Screening for antibodies with the desired properties

Techniques for generating antibodies have been described above. One may further select

35  antibodies with certain biological characteristics, as desired.
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determ ned by the absence of the band. Various assay formats for detecting
phosphoryl ated proteins are contenpl ated including Western bl ot anal ysi s,

i mmunohi swochemosdosy, ELI SA, etc. |In one enbodi nent, phesphseylcavésen of
HER2 (HER2) receptor is assessed by inmunohi stochem stry using a

phospho specific HER2 anti body (cl one PN2A; Thor et al, J. din.

6>n""7?/, 18( 1@8 id3 a@%%%oc(ymgmﬁleckglfhﬂﬂ afiRhiAGS 2 HER ré&b@ﬁtthem@lhty of the
phosphor%l ation of HER receptor(s) include, but are not limted to, KIRA

ELI SA bgly tpaloglaHERdigandshirdirg, tg 6edls expresoing fisGiERsteeppipr feagy in gonpygeion jith o
6,287, £ ot ?&e Ble\glrtl{m fhy H@RQEH%&H SGntSied Sorfk am&@d’ Yigained naRde

non- phosp ate , and e-tag proximty assay wth both a HER {e.q.
HER2) e\mrmmdyF@maalpmgplhom@pﬁéw ERRTessiag, op Hasfkisd fWB@FSnE‘EEFS%CEPtP‘iS@ Dt i body

{€. 9., el rot aﬁgﬁgﬂﬂ{&e &ﬁﬁ@éﬁ Wi th@%ﬁ’ib!)@balng tHeh Qfﬂoe&il t@[aﬁel&l ek ligHees

(I\/bunt alrn s of the eTag assay are described herei nabove.
One rravhaabsloy ofsthe piibsditio bbplehgaflﬁi binding tOUijHEB rgcapterdh the!FHR hgtererpligogicfet ect

phosph us in a cellular sanple of signal transduction protein
(USZOO%?%&%%E@%?E&%éaane 2 bel ow describes a preferred nethod for

det er i ni ng FHER&npih,ostphmrycbfeHR(b hingipg FI*M§571 breasEremopedlidines ByHIFR 3apodies
expressi.o I can serve
as a ohay geg get orr?ed | 38e nibnd) gﬁ@%hlﬁﬁ n 1(9361 G 28X ?ﬁa@é i@ﬁ;a? Es@édtlhl'lﬂg

asuri ory at|on Irec his is
pano i cdésaribeyd inBEO0RI00He HER2eomselnypl entibgdies hiydkedddaipkash {Mgll gnd incubated for

parr af @ﬁnr??egul ﬂl%befe):d ﬁﬁl&b@ﬂlf ! X r{){rﬂ;ﬁ% ﬂ%ﬁgplac@ed g{h% nl'c"éﬁthHﬁﬁ?B@r ylation

may be ore ua or exanpl e, expression of two or
nor e HERtiheeiept Hos 6 anats. oDezsemasspcmse eerEIﬁlalY ibg prepargchand 28 &psphaud mayehgal uat ed,

wher el n 1?61%%%%16 t?)ret!gxo %‘bg’u‘)@i ct}?nt%)_f In 0 90 od{_rpf:ea Eh%%ﬁt%oﬁg@h?ﬁ' Ci)k%\? %gﬁd mRIEthER

Ilgand |va ron rn natively or
addi ti enalER ,reoepmr\aﬁslamml‘cs&fet mmbiulngl HRG teindingoto l\mliﬂ’neﬂegmlhls assayrolebat sanpl e

can_be sured, wherei IIu d [ n
na? cac ot et ol Prece e AL ey e e ho TP BB R RARLER L ED.
enbodi methfragieng m&&CﬁXcﬁﬁlﬁﬁlﬁumHM(bfudinlg e MICHT7 cdlsarh théstaissay iaEROr Oa@mlﬂvéa@l on, a
sanpl e {) E'/f ﬁatl ent % %g@to o expression of two or nore HER
recept 8/¢' E%Or“ et VRS Promeéb:R HER2, and HER3) and one or nore
HER | i gands Alemedelyabl adisientig teeiabilitp of Anehaledy kubloak HERdund-etgrodlited
epiregulin, - a, ref erabl I r | &
For examppie ﬂsé’h?‘;%u?ﬂ Ofm ’I%fé‘lﬁ{orr T %lragggﬁiﬁget g0 E%Eﬁr mggg{%é%&ﬁ of 'HER2 and
HERG, aRdingld)eelBREddgEndNEly expriskng ihg AERSreceptorsdue ubmfeate;e led Qxlprensecb themmpdyibeegul i n.
Preferably, expression of HER2 an I Tulin or
anphi r é‘ﬁ‘ﬂ?’/’ﬁlt‘?‘li ‘?”E’ tg%?%‘gﬂqyﬁgﬁ meﬁ’ﬁ%a@g £ %ngg P PE g g r?sgl r Pg(?( Bp&i gtl? gln
bet acelabtility Dsifg acdigphogotyiosin@omelona(whinh rs@pmnam ¢omfugw:d ith edatdorglef or
expressm two or nore. HER recept or t|v
dont | 1060 SRS o adaey ey Rerein P bRt SR or DB o o
HER di eteingaing OIERIredeplot dctiatios b bRSkipestithiz ey bWhr aaanbceily, pos itive
expression qf the i ndi cates the rLespond
favdrably td"f @Pﬁ’gg‘“ﬁ(’tﬁ %’Pet‘?f’é’ SHER tcs‘]f @gdiy i l?{hbl of Stfnllﬂl?at%n Op%\ltglse nt who
does nQ&roﬁ&V@o@hG@laﬁ&smM@m @npéseesﬁalms ddatibalis Wmnm@w for exchetpies e ni ng
expressi on of ote| ncl ude ed to
expr es MO FHoPAY 'i’%@jatecg‘dlzﬁ ﬁ‘@’r‘ S 3H ?‘ﬂn(’rcg’%l af"gt??g 6&?‘5&% PR adde%e[o Sach
q]lgant | tydliad@ink@Atedt o0 Raiel ﬂ%mf@ﬁberaﬂﬁete@ﬂﬁﬁfﬂmlmgl sy I, adﬂcﬁi’tb adchawetll ysi Is
of gene expression Mass ARRAY ne Expr.ession Anal ssively
Par al | ép 2 &py ﬁ%&cﬁfft@“%%f&egﬁf’r?d d fepregpitiop may b fymugued; ?ﬁ%fﬁ’&ﬁ gtslgﬁch%ﬁ’la Ivt%r y
(1 @@) a?ﬂlf%ted Elroﬁlfe%&ﬂ\bély m'i'ﬁ@ﬁubﬁs Iﬂdyaiatstof)p@dw t@lﬁ&uﬂfbﬂoamabﬁ&)%am@lemnﬁérer ably
per f or med umgg he techni que o 8 nerase chain reaSe‘B o%} ?ﬁ or, by
ni cr oar(P@yDonat i BTT \id e "’M:W*i BCh i1 6% e Hachsample {22 eSS C BIPPER
quant i t @ty Q@tlheﬂt g@ﬁNE@%} §RlenRieRrophbR i EUNG transferred to polyvinylidene dlﬂuonde
membrane. Antiphosphotyrosine (at 1 pg/ml) immunoblots may be developed, and the intensity of the
predominant reactive band at M, ~180,000 may be quantified by reflectance densitometry. The
35  antibody selected will preferably significantly inhibit HRG stimulation of p180 tyrosine
phosphorylation to about 0-35% of control in this assay. A dose-response curve for inhibition of HRG
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enbodi ment, expression of one or nore of the above noted genes is deened
positive expression if it is at the nmedian or above, e.g. conpared to other
sanpl es olothes/®asye t unor-type. The medi an expressi on | e¢eluse@a/obes34
determ ned essentially contenporaneously w th measuring gene expression, or
may have been determ ned previously. The steps of a representative protocol

for prs@ﬁl‘uiah&gonﬁ@@ty@éﬁ Bcsblylatioh Agddidrmi@d bp&ﬂa&tﬁmﬂm&dﬂa&g ntay bsues as the
RNA source, including NA i saol ati on, ‘t))uga#h h"(r)n Eéc{ns tteng nand
anpl i firensisdgpd ﬁ‘rlgﬂgfp‘i/‘éﬁa‘}t’l’?o‘i‘b’aﬂf iREst Blan Py efralitefo Ot g emRpdimetdle B Ve x anpl e
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Pat hol . 419-29 (2001)). Bri a representati V%&ﬂg@ﬁss starts with

cuttire Sﬁﬁmnemoﬁﬁh@b’]@ﬁﬁﬂdﬁfhﬂs{ﬂsw °§%t€t“i YRY Blesy FHosg preise 4% umor tissue
sanpl eWherg_lfﬂ‘E alKdd Rkl%\ ah Iﬂﬁ’cfbo@}(ﬁﬁ%ﬁfeﬁ@s@ch ANkab Fakénd t e PO n@b@ing Hmved After
anal ysis of th ion

concentra RNA repair. and/or a I|f|c nsteps
may beSth:&IfIGI@i@de18@ tyrqfr@ééb@ahwlatm& RIS “}alé\f%"reé‘émfl? DRkt Ky ?fé’ gene

speci f i G..RL$ M @hilewed by PCR Finally, the data are anal yzed to
|dent|llfn epﬁe&%ﬁgt treatsrrent option(s) available to the patient on the basis

of the char@utm®)iaviassegsdhresrexiprinhibiionrelisels pthaantigedt Ci“fM@é YR-17heelisumor
sanpl e, sg%ﬁﬁggﬂyﬁgg%sc@%ﬂmp@@haéfepﬁra? I3hcH8RE 14 PRS- 1@@@(1@97)(3@06@& 5ih1§ Qé'sa

determ activation by gene expression profil "83 iv)
exyr esMDARMBAL Sarlisl thdyibe seateshwillva HER2 menostonpiErtieody (K48 fosrt d&h%nfif i cation

in t hestgg{&%hi_:cﬁy 2 i rflLBEBRich 94—1@%@ gﬁ'tﬁ)%ﬁﬁ/ ﬁlaf-sﬁt%@% G'Wtﬁ 1@%&%@6& onln one

enbod overexpression m e anal é’ e.g. using the
HERCEPRESFY lide sk ¢ thatPisplazeddi by r@iﬁb@@mb@t@i) - §1ééfuif"b?f§mle‘@W1& tunor bi opsy

b bj ;
may D€, Sg IJ@IS & hif n(gtrg%oif l_%l\}\}g‘?%%%r glﬁgnlﬁﬁﬁ&{ Cﬁgfeﬁblvl-:ﬂ?arﬁf)&}yew ﬂ bShigé i Ng

i nt en5| lteria as no st al ni ng 1s observed or menbrane
st ai ni mtjibitselbfyeiferatoh ¢fiMID&I4B-{ AReells 9% Bfater gxfont thaanogocleapgngibady 495 (and

f ﬂ‘g.' : {Jﬁ%rogzlﬂlé/l (F e&%% eixgli %ﬁ%ﬁ&fo@i’& lﬁﬁt% 5'3} 19 'b%thqﬁth%(f)}e@glcb Ehdmge%cé &an 10% of

S CRI TS AT Ont v stal ned 1n part of their nenbrane.
Scor e @dbganoweBRGt 0 rmder ate conpl ete menbrane staining is observed in nore

than 10% of torrll(ea ertn Rhe ?%ﬂé ﬁE%??nﬁ%ﬁar?’oT r@% ﬂ\%%@%)%}ﬁe?egﬁﬁr{ &Hﬁ&)d@ﬁ’t%ogﬁﬁon

menbr ane stal nrng 1S observe the tunor cells. Those
t unor sofMIERR ®1t10HER3- nslzodr MEFT and HERR-Tooells evdsteasisedin agg SBuEAPFCIPifgiPbe
characteri.ze

h 2
3+ sc Oﬁ)ggn%q Sle% as cPesc-t li)%%%&ﬁé@f/(’j&élk‘%ﬂ%i fn%?eseﬂ%&%@ it TR Sc1¥al + or

Aracteri zed as Over expr es Tunor's
OVEl ex pitdsdy 4135, Hmﬁefmayly ivebstantizdlgl niyye afhmmbhhasltlmmh@lmad: 2iltibedyoHBs

correspondi r cell,
and can beeﬁgﬁig?téf& N8 nEl 1ct)((): fgr%&g%htﬁn%dg% g Sl%p%g%y%%%log%/pgé&ﬁqgh@@ at

| east &h@tﬁwtﬁa&aﬁnaﬂcaﬂmphehbmémpyeswm din oheestiodmiroy theZpovt dbibiteyi es/ cel |,

3+ = at he St gbOUt ?.b%é 0.11 119 grow polfg cells%{g ll%ﬂrgﬁfh%ﬂtﬂfldd%dat the 3+

| evel , aggiep and epen n% activation of the tyrosine kinase
(Hud2| p&feﬁb@l by aPowa &0- IDm: Iat an/hoalchdy SmicerwSﬁQn &4bqut 8917 3G Rg/mi IBAntifbwelyr s i n

b f
R L S o e N ey T R o
244: 70 ik 3sshyl SRDR-3 Skl grewain, a ISbmiacmrepf fﬂBEndDM-m hedit@87)plemented
Al ter natd] i&%?ﬁﬂ;}m}fj}g 96|1'l}1’1|1 %?u%elurlux‘% and pemc1ﬁ1n S?Xpﬁorrslylijc?n RSk Iﬁ{ 4 M:lgﬁlxgﬁa@d A sol d by

Vent and!
20,000 cells in a 35mm cell culture dish (2mls/35mm dish). 0.5 to 30 pg/ml of the HER2 antibody is

added per dish. After six days, the number of cells, compared to untreated cells are counted using an
30 electronic COULTER™ cell counter. Those antibodies which inhibit growth of the SK-BR-3 cells by
about 20-100% or about 50-100% may be selected as growth inhibitory antibodies. See US Pat No.
5,677,171 for assays for screening for growth inhibitory antibodies, such as 4D35 and 3ES.
In order to select for antibodies which induce apoptosis, an annexin binding assay using
BT474 cells is available. The BT474 cells are cultured and seeded in dishes as discussed in the
35  preceding paragraph. The medium is then removed and replaced with fresh medium alone or medium

containing 10pg/ml of the monoclonal antibody. Following a three day incubation period, monolayers
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or PATHVISION(tm (VWysis, Illinois) may be carried out on formalin-fixed,
paraf fi n-enbedded tunor tissue to determne the extent (if any) of HER2
anmpl i fi cavoaoog/m1d9Be tunor. I n one enbodi ment, the cancecTwiskéoshessane whi ch
expresses (and may overexpress) EGFR, such expression nmay be eval uated as
for the nethods for evaluating HER2 expression as noted above. HER receptor

or HERalkivgaRd waMPBSXRAd 885ch&byafypaniitioh] Callsi@théPaen@ilfised keugiadedat €t usi ng
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ant i boBipYing AR apd Higgotedigiorties aufigeutsed theverr Bereydcahasiay: st PHCHK a
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r eber e RER?2 isfhre bpmdbe theadtitpdy.t uzumab formul ati on for therapeutic use
conprises 3 Drcrgﬁ pe ‘%erbtcgzuorge}% Sl n 20rM hi stidi ne acetate, 120rM sucr ose,

0. 02% pol ys&rbat €2l QPPH8 0. An alternate pertuzumab fornul ation
conpri ses 2% omg/embodimedtws &l HER? adiboripddmpstiticl, fe-chighoskioh cempris@diOmixMrsofcr ose,
0. 02% pol ysor bat e 20 H6.0. The fornul ation herein l.s ontain nore
Chan ondioeros reafmehirBasised af et ufydbesgt indar el siBedfM D' Dei'ng
t r eat etlerejproff peraaiyatt s gpevied dntibaiypd @renhpiisingald vaviable Bght hinhtarigide havy

adyer sel affect each r.. Various drugs ich can .be ined.with the
CEES s Ao Bt GRS o e P Bro e e BB Pl S
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o RPN T, SRR U BRSSP e s R
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el atin-m crocapsul es and pol y- (net hyl net hacyl at i crocapsyl es
s c i1 iy S0 Bags wit s P al G oRR TR gyt ey SRR EeRF b B e,
al Bom BmAcGERSRINRE®RS extéhsioh BINLY 1EhOIRGIn oN B @ntihdt§ |EiaftSe.a JhaBoGapightl es) or
i n macroenul sions. Such techni ques are di scé osed . in Reg’ion%t on's
Phar ma gt fi° 28dhodn kaend ot medh PP, Fidsgntibony opfhe agtpggyyariant may be an full
Sust ai NRGmBHIRAS 6r MHBRBTALMEN . STBYb BEF(R R FAEREhts) BH: brRkBlyeedidd &8 Of

sust ai ned-r el ease } ) ) ) } ) )
length antibodies. The antibody variant herein may comprise an amino-terminal leader extension on

any one or more of the heavy or light chains thereof. Preferably, the amino-terminal leader extension is
35  on one or two light chains of the antibody. The amino-terminal leader extension preferably comprises

or consists of VHS-. Presence of the amino-terminal leader extension in the composition can be
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preparations include sem perneable matrices of solid hydrophobic polyners
containing the anti body, which matrices are in the form of shaped articles,
e.g. fil meo206609eB80capsul es. Exanpl es of sustai nedr el eeeg/usednsiossss4 i ncl ude
pol yesters, hydrogels (for exanple, poly(2-hydroxyethyl-nethacrylate), or
pol y(vi nyl al cohol)), polylactides (U S. Pat. No. 3,773,919), copolyners of
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met astatl c breast cancer (MBC), lung cancer, including non- small cell lung
cancer (NSCMgreovesy be mmép@am e@trbodsawa@mt wex durtier commpeies slydopylasien vesisioRs ment |

ca fr
chgsrm t nggm;t/mg Elhnlp tﬁ:;%{ m&#@fmée ﬁﬁg@gu rishfld ¢ LPGY ohéo@&gﬂaﬁeggtmcture

n esist ant cancer rapy wth the
HER di nttachedde hedic rmnnbhemf aew*noémd@nprrsmgaﬁ@rbdrydmwvamtachw t@hégféﬁbmh ment,
t herap i | at
| cast HShet Qs ERD SRERIAAThbER: O X ARl EAIIRE Rl UEE M8 an
appr ov &ghtghgins-of thmntﬂ@gmfor ingncsatiapltd talongfor maredysifegesidul®, anghedycobpiisg
treate for
ext endlgngér@W& Hﬁl‘%%?lg}g%%d?%a ro%géegg%htgﬁo %H%%usgﬁé?@?t\g/&a Oga%&ag%ﬁ%ﬂggw th
ovadi am Onperi“tomﬂwlchalmthﬂa(bfleb}pl an tube cancer, whose cancer displays HER2

activation, %q;y g@ﬁ Ra | et an anount

whi ch exteng Wé’l %%}Qm %%g%i‘rr&gﬁ %eé&fly egr%%tb?g}lt n% ave advanced,

r ef r acHomyter @\@QL(QHQitcell likenpehagdp/HERSingbedyt or reayde prepprdby mhder esi st ant

ovari ap &[%ggl toneal or fallopian tube cancer. Adm nistration of pertuzumab
a

to the’ pat1 ent may, for exanple, extend TTP or survival at |east about 20%
nore than THP lenugenovjugatks achi eved by adm ni stering topotecan or |iposonal

d0§9 rubicin Bom%'ln(t\’lﬁn %S(?I& QEO 1 -xl;mgoc 56%25% %&#Xﬁs%’fgn ?ﬁnﬁﬂy&% E«lonﬁjx%rateh ?0

adim ni stere AT entR0A own ne such as
intr aveytomscagbmmplsasraaﬂmmmher@egnc agard, taxib 4-g1 2 swall implecdatoxmwoas | nf usi on over

a per| gd of téctall¥ acti ep %xm otf r)alaéﬁurgl?Hm%l plant E)rr A ortl%ol?l,ﬁl?ch%%ﬁegc%alg%%r%g Qxf?ﬂr/ 2s pi nal

subcut aneou ra-articu rasynovi al topic
or i nhaﬁmhtsdmraoﬁummadlbaanvamp@me admdlmosjnlgsaé)l on of t he antl body is
preferred. revent i onfélgr t ment .of . cancer of HER

di neri zat i oﬁg?nﬁ(ﬁ Bt egt?c a&%lerftf v %3 Her?%oél 8 IB?lu%oé:PlI@lé%a %a‘ﬁ%e Teated, as
de B0 nedesaitd @aboveh Eosjeyasssiof yh @ribodyand se @fnotd’mlaﬁa[mulﬁ toxres duelr astaheant i body
is adm tered for rev ut i. ose evi pus t herapy,
the. paetisiEr B Sror AR PR P PEHE R WBES Bid t ne
di scr etodingddted legeirat t endi ng phy5| ci an.

In one preferred embodiment of the invention, the antibody is conjugated to one or more

maytansine molecules (e.g. about 1 to about 10 maytansine molecules per antibody molecule).

35  Maytansine may, for example, be converted to May-SS-Me which may be reduced to May-SH3 and
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I n one enbodi nent, a fixed dose of HER dinerization inhibitor is

adm ni stered. The fixed dose may suitably be adm nistered to the patient at
one tine wo0man1@3series of treatnents. Wiere a fixed ®#QIASR®6/006334

adm ni stered, preferably it is in the range fromabout 20ng to about 2000
ng of the HER dinerization inhibitor. For exanple, the fixed dose may be
appr ox reaeteddivh dadfig) antpply (Rhanedr @) Gais2bRayearap: dX1-hit @932))84 @engrateoy

approximgett elné.d}OEQOngio&uﬁor&em.lll—lE& di meri zation inhibitor, such as pertuzumab.
Wher e FAURPImRIG-ROQ LOWUOCIUE i st ered, these may, for exanple, be

adm ni st er ednap@riaxmunmEbehyatefdutyresveahprisegrpraotihodptaljugaed ér gne 2r ek s,

appr oxi ely.every 3 ek or. appr oxi ely ever eks. byt preferably
appr oxfﬁ%&‘%\?@?%}l’l@' iﬁ%??i‘.bhe?ﬂlgnf%%gﬁoﬁgé%%%ﬁﬁrf,Ca aglié Oﬁgrg?r%ﬁmédéglggt inue to
be sdmtiingddemied breaks dt subi-Heasar poegitesaiso Siruddyanseguey efithlicheamicit lvdicht | me as

p ¢o b vk g g Biniloes Fe st 88 P G BRE o oai nent
one or ComdeREso@dh Y 380EE(42 ) 199B) dnld@.oadériah @y cea Rescadbsi2oLpoeas, (1998h)| Seed by

ol r ol FE P HENG e GCeoa oA 6L To P hEREatT BACPOSEUBPHN ) fo-

one prefqedced enbodi nent of the invention, a fixed dose of HER dinerization

i nhibitor (e.g. pertuzunab) of approxinately 840 | oadi ng d e%i s

adi® ni st er eBNDIBHFPRAHVEIPXBH N rragppns Beeels Which ﬁg’gﬂﬁg’i‘?dﬁﬁ‘i@%ﬁlﬁ‘% A

(mai nt gRa) aentitRBR(Stve MREmbRoRRHIRALbxin] BRI AteNaEen Reaksoadse preferably
adm ni stered about every 3 weeks, for a total of at |east \(@Tdoses, up to
17 or ABHENAESESD Anphely thritg® tyinametaer Aﬁ%@&@&fﬂf@%ﬁ@ﬂfﬂéﬁ%’ PrRIRIES:

| nvent uRRhingRQeil, PARSBcd dnRatanatiad (PAPT, AAPIOXid Y res )y mbRAGLANE cirantiie  HER

di merization inhibitor (e. g.(hfgert_zurrab are adm ni stered, for exanple every
3 week #hibier BRERfEOtiNe SAPAANaTiR A EE? HrdHbitop gelonip iBitasp iR PRSI Renpm doses
ar g5 ad g iR ineh& the nfoofhecdh. S4B 6 Rx AN, WRO03/L01732GYblisBsd Octated28,Q0gR!  as
desired. I'n _another enbodi nent, a fixed dose of approxi mately 1050 of the

HER di mer i zdb¢ BAsePTiRYSBHiebRurthes copterplptes A dmEToPYUsitioRP et #52P¢®adi ng
dose, te | QWRduRbwit YRicRbLyHOLRVilEE Bl £NRNESHOSATNA efdofiiMasodub@isel y 525nm.
About one, two or nore maintenance doses nmay be administered to the patient
every Yeaxuehosueeass N t o this embodi ment. While the HER dinerization

i nhi bi tor mayy,Rey 3ehiBheilEs68ped redviaPB & 1 Prbdub ot rABRBYjugatdagrrat i ent is
optionally treated with a 919”%1 natign qf the HER d.'sz‘EEJ zation i nhibitor,
anad0 onentthedigp rixapplenipelies Abedt ¢ “agenky s)Re Prw er Bl aandpdig@etivine of t he
chenot herapeyi,c agents is an antimetabolite chenotherapeutic agent such as

genci tabi ne. The conbi ned adm ni stration includes coadm nistrati on or
concurrent &Saningdtestof ejapibodyaidrytotaisaeent eay B madedising gty of bifrprgiceal

phar m%ﬁk&ﬁ &ﬁ?lirrglogggﬂg Qlkh %N—s%ﬂjrﬁi@ﬂ%%%h&ﬁdiﬁﬂm ﬂ?j)p‘i&{aﬁat(.splﬂP)i &c&hﬁﬁ?@ﬂ— order,
wherein preferably there is a tinme period while both (or al [Yactive agents
si nul t 4ridoual¢ipiderethyl) eysichexape-dicargprite, dripothiolapedT). fifipstionahderixaitveret abol i t e

chegot ﬂﬁi’d@&f‘eﬁt(k&%n %tgﬁgltetﬁg%\ﬂga%dgtg | B,Sc&lf\{e%ggrg [duOH astducQhimid {B¥aiey),

adm nistration o Imerization inhibitor. | n_thll s "enbodi nent, the
ti mi ng aldehydessuchias glotaridebysie). Aigrizidp semroundsrisush a hie (Caagidohzebbol i t e

chenot %&(ﬁ@&ﬁﬁhﬁi @Qﬁ%nﬁmdeﬁb dy i@fch%@@is—?ﬁi ! mnﬁﬁrlrb@ﬁéoa%ﬁ@ﬁﬁégrﬁnﬁéﬁ

dinmerization in itor 1s preter y approximately 1 ess, and
most  pdafoeyaabiby(segbas tidienal. eidjisopyaneiek snddris-sctigstluonne ermpreppdpdsvgh aghe
ant | etaRgldd LaGRSHBLARS ARG ULIFIADRABh iAfnddh B HpREd AalkidABed N1 DI tOr
are admnistéred concurfently to'the patient, in a single fornulation or
separ atvéteftaar i Seitrice A38: 179%A DR N Carpprt-I-laheled bisbthivatapgpbeptyl Bhecthyldiethylene

cheTD! et AR5 kRSP APLL L AR L BUpIARRI) g a0ent euch o
resul t radionaclsytide toghsantibodyoSee W094/11026. The linker may be a “cleavable linker” facilitating
release of the cytotoxic drug in the cell. For example, an acid-labile linker, peptidase-sensitive linker,
dimethyl linker or disulfide-containing linker (Chari ez al. Cancer Research 52: 127-131 (1992)) may
35  beused.
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greater than additive, therapeutic benefit to the patient. An

anti netabolite chenot herapeutic agent, if admnistered, is usually

adm ni st ewecdo@rod®@sages known therefor, or optionally | ecensdodoes3so

conbi ned action of the drugs or negative side effects attributable to

adm nistration of the antinetabolite chenotherapeutic agent. Preparation
and dosi ng $GB&GHeESa fulfon ?féﬁ;ﬂl SRBANLNEE ARl PSR agaaymbﬁbéaﬁm agcording
to manufacturers' 1'nstructions orf as determned enpirically by the skilled
pract i by sembinaphiselniquaeoraeptidesymlipsisi t e chenot her apeutic agent is

gencti t abi ne 600mg/ m
2to 1250ny/ r%ﬂ%l; ﬁ@ér%gégu e%aaljgg%r 0 |ldr$%dtsﬁeefe§/ne(ljﬁ0%mﬂllp m??‘g a@@ip&fﬁé&{%ﬁ@g&d on days
1 and & @k oha Sarisyeil noyprdinaceeis gelymeism &-trelyeiiiert shel, pelyipropyldnaBlybilt or and

L L
C h e rTDt @y a@melmdalgmchsgsuhayremedaﬂnrﬂxmeebxe@acqmag'pletemmq'ues erdyy dretfacial
chenot helrm nzatlon (for%e{' plé %?{(? B)E)Jﬂ%{h%gﬁgl ctl@{)r © 'tlIl fnﬁgrg %)su?l{% lﬁlb olite

chermtlﬁ’eaeumaen erae I'C agen s not an
ant i rret(mdfmylmttbacylﬁw) rrmxwa]mluhes, r@sb&tlsdgmmdomhmmbdbla«pswwt@nse@amannmey be a

t axane éSUCh llIglaﬁ mlCI‘OS GI'GS (1)1{1crgeon(1:u Stl afl)ée a}l a eeS.Cf:llnEl a‘?'orc]ae ulgsp l at I num based
chem)tllf ?3’6’85051 gent HES o] Rt o 1 ?P Inl{ rFS oxal | pl atin),
antar amacﬂoernﬂsl(mu (Sbclasclﬁmlxesrmﬁodlmlwpd mrﬂzzbzu@romg ,PhhmpmmmllScmlmm riathi ci n),

t opot ec e inca al kal oid (such as vinorel bine), and TLK 286.
" Cockt Sﬁl g“”%(ggeéi’%eﬁgﬁ% chenot herapeuti c agents may be adm ni stered. O her

t her apeut i ¢ Tagemibsditdhdclasaiyheben m@rmsonaedmmlah:dtahendﬂﬁahphsnmest Zapoesomed nhi bi t or

i ncl ude an e re of d|ff e hi bi t or
F o o ain BE il e piire b PR e i sl by B RSl ' o) ' o
HER2 amrroédmay. Ashd. Shi. US4l 82888 R(1085)0 Sivan®ér ad, HERZVatloA(&zde%p nesasTgp30el |, such

o 1 o L15B08 PR R L PR T B SR e Bl o fptos! gpaoa st
conpoumghos@neg wuhaﬂhaaéﬁdi ciredfition giar aealifesiidn SLK Patast Neafpx3, 5580, or an
aronat ase i nhibi.t Sfﬁlcard' opr ot ect antqwtg?%rev t or reduce

nyocar di al ARGt isei! SRS Etks ERpEte LTSRS SyanoRIh RGod ifh 2
EGFR-t apg&bmgosdrougomm{g pASsphARGIENOIAE IcholedtdrRBISBAPES-detivatiedduxi mab) ; an

anti - agent, | bevaci zung ol d ntech un ler t he
trademE §%? (@Eg?@}'%’é’gﬁ‘?@ef(?rﬁﬁ’g@l ‘g'ilffobllgl? 8{%3 §e dpﬂ’ﬁ’ Str (for
i ngb ane;.@mqﬁ@&ds with tHe@&sivdd umhieiar.tm)ﬁagﬂ@ms oft thd ﬁiudéﬂy ofl Heiprdsérft irvemtwh osiy dr ug,

cel ecoxi b( CELEBRE far transferas b| t
T B T AR PRSP S op ATl 2 Pl Gt s LR or
Lonaf ard&hiﬁd&ﬁikd@&aﬁg@ réaéfd. aﬁb&@mbﬂ@ﬁp@ﬁh@gmﬁgoﬁhﬁhlghbntaﬁ&l whisiel yhettipadombi nds

oncof etal protei n CA 125 such (MbAb B43.13); HER2 vacci ne
(such =&° PErgen AL ¢ “(/5’8“?/%5?’??@ ll’togﬁlgﬁ'ﬁg?org@?%? or APCB8024 protein vaccine

f rom Dendr eqn, suechﬁﬁatﬁﬁ@tfbme,\é@ycl ne from GSK/ Cori xa) anot her HER
targetl ng therapy trastuzupab, cetuxi mab, ABX-E 7200,

, E
gefPtini b, &ff Bi‘t}eﬂﬁ 1‘6”“@?"?@%’?1%’ supjeaferiss 2 diagpopop e Prigie Eisey, FoARAYC: ot ¢) -

Raf angicfiaghasic kIt thd) dvAnaté SER, (¢.b HERXGRUIR) e M2 5400 B Qveretdtssionpi ci n HC
| i posome injection (DOXJJL(r)); topojsonerase | inhibitor such as

t opot e ABRMNGRHY, AR/ or RIS PHesRPOY PG ABKiZ398k i nhi bit or such as
l'apat i ni b/ C8RASAKLIf a LidsR&RC fedibl-£¥bAdd) A sanfpldinaA2R dbtamed B G pamRMAL 1ntnBéli oft reats

nausea such as a serotonin antagonist, steroid, or benzodi azepi ne;
medi cafsmpyt RAereghesyBisstdagsaneer.dhg sempleiineenerally HPmes @y dp He TR ap| es,

| neghudicR@odiRPhtCd tulfor Qple 184 Bh 8Ydrian cAAcESEARE BincthAllogidrt@beaMer,Pr €Vent s
di arrhea; a body tenperature-reduci ng medi cament such as acet ani nophen,

di phentwegsiafis breast epncarBE), aplirrémalh@ﬂéﬁn@wcert MNSCHFOWEQtfeLRRGF OF ‘é’@‘?fe"t%w tabl e
dosages chrtuﬁHNsaﬁ’i el he above coadmi ni stered agents are those presently used
and may l owered due to the conbined action (synergy) of the agent and
HER di rer i zeTthﬁ bieldgivhl shinple hereinmag @  fikeshsamplet g adpyaphin fi %/*Pélr papdfin-pbedded mes,

t he patd:ﬁ;g)sme’lg?aﬁ%%ﬁpqg to surgical renoval

35 According to one embodiment of the invention herein, the patient selected for therapy has a

tumor displaying HER (and preferably HER2) activation. In one embodiment, the extent of HER (or
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of cancer cells and/or radiation therapy. Wiere the inhibitor is an

anti body, preferably the adm nistered anti body is a naked anti body.
However, wbeodenidst or admi ni stered may be conj ugat ed weCh/m2@p00438XKi C
agent. Preferably, the conjugated inhibitor and/or antigen to which it is
bound is/are internalized by the cell, resulting in increased therapeutic

ef f i CagiERD) adilfioh MNEAER c8llsisEnifichdtly @ﬂ:eé&é%eﬂéﬂ:ﬁ@l’f actRlibn 6hMRdcEilorih néd-nds. I n
a preferred embodi ment, the cytotoxic agent targets or interferes wth

nucl ei €angeiods Gels efifke A digsie bar-| Suctzﬁ%ﬁ%ﬁWééctHfat@uew reyHt SromqveresRyesiice of ncl ude
mayt anie 1P Rce @ lahFHERM S AT nodda PR @ 2EESIAN 2 Al I SREQAVAIE ARGHER The
present application contenplates administration of the HER dinerization

i nhi bi reseptayin gerranceneetiapiich siessive getivaticarpiyeauspenlordrsguredhinhe BREHaNar ch 14,
199§ Cgﬁ&%‘f@kﬁﬂertcgﬁ HASEmOLm SRR FentsNRE @Mertvﬁll 9S0B]Rl td em1£g?16§ ol"bf%énostlc

ant 1 bodi es ere are two nmj or ap roaches to getting the nucleic acid
(opt i onskhy §p dstsrniaé whaher nmahfvemrmnyl of eetsxprRgsiop et f BRR' rgceefet is gecupripgWhich and ex
Vi vo. EQbidifs <1h\é9ce9§ d bffatiod Bt HEk BlobordiC ool BSHaffoflng ShL daodk Hap. t he
patient, usua at the site eret ant | y I'S require For ex Vivo
treat n@ntsubﬁchaé tqoaﬂlagmticyr poighastiaaseayrte desraihe whqélelmmllélpatloaem@orl s introduced
into ”ES%&@ e%&’ll)r?& ﬁER‘i@lnld%s gm D% tHé)gd;nzér%wﬁ%tu e%&c?@é%?vﬁh&i%ﬁ{oﬂ%f i@ the
pati ent Her direc or, tor~exanple encaps I N porous

merdBr am@:sptmhl Ik sabset ofrmdhacaluced ¢xaessive ddvpmh iobihe rceer, may repult Go®.an Paipaive  Nos.
4,892, n her i for

i nt rodggllnlﬁlgt ??’LPC g acl sS alg-sﬁ ofgrv(lﬁgeg'fﬁmé%f]%rﬂcxﬁ s k@g%f’gﬁz’g‘l @l\éln?d;é e%gndl ng
upon wibelbolve The pnefenaottnetil@dsdmi ddterrgining RS astivatidn amitdetectirgtthe pesenselof BERN vitr o,
or in vivo i cells,of t in 0 i for the
t r ansf éi%mecg Orn%ﬁ%’ Ogmcl:ersa\gval aLn %Elr{rgﬁ%r@ggﬁosgﬁ 1§10|Ihv?g%%ﬁﬁrgﬁ%&ﬁgﬁlgg use of

|'i posones, el ect r(omiERadzmm m croi njection, cell fusion, DEAE-dextran, the
cal.ci um phosphat e reC| htatio hod W]Eﬁ £Qnmonk v, use or ex
Vi v% del i vef[{; mSFS SPHRICY Ceanee ?Sssesse%rfre%%% |Sreﬂcse Lo e cﬂ?rsgﬁfl‘féifg%nrggf{%??lte |{n Vi vo
nucl ei acthatich. Angnsthed Mwmhm thqmesmaly e hied ® dercanSERZ dimers, such s KGFRYHERBCt or s

(such gﬁ]g‘g rus ex [ .vir associ at Vi rus) and
l'ipid- %g%@ ll%ti"}gmfsggg i %eprrrlig% Ods |&[;efd 5%& gghe efrg?ls dgrdgtg "t he gene
are DO'EMQcowﬂﬁ?Erom‘ildp@@ﬂﬁh@taptldn@ br ceh(eamsé mjlicatk progimigy bsiwearapro®ins of interest.

desirabl e t he ic acid sourc gent t hat rgets the
target cel I aﬁgﬁé’ tbﬁ??dgf‘?& g ﬁ%%rf“*mgle?lgl\#ugn e I§sUr AT t%’rgetg%

pr apei rHERdltrhe Iracﬁrtgetnbﬁcﬁinbnt AER1 gmbﬁhlésare wed eammnmcrpr@rpﬁatlaeomlaw@et cell,

etc. Were ot ei ns_ whi el,l surface
membr aﬁgmﬁ?séllgg[?%?g%%? Y 8%})\/&“%{ ﬁ‘eéﬁsﬁg 25 1 EETEPITE) 39“3612 1s31§eél & rcfbed fey Feget i ng
and/ or prsedcact E(G]Flabﬁ-lﬂkﬂ BikienmuRolgottitA I8 iatb it einbodisern EGFRagHER 3santibeties of

tropic for a cul ar cel. odi es for rote nder go
i nt gr nafy ?SPFQQ 0“ ¥ IES?&HPH&CIPIE%‘P %?Poﬁ“ggfﬁém{f‘ﬁ&?l’r"t‘:&’r‘% hen g S%V\% iilrI%‘a{E ?
| ocal i zafibodis. a]i\dl f&ﬂﬂi‘bﬁélﬁ&)dﬁm\énlt aEN ligahdsrspériticfte EGFR, HE'R@, HCH?H‘-\HEHQI eomp‘lexes

rec pt or ocyto S 1S descrlbed for ex ah, J.
SRR aglenir oo oo P eagiele Sy B TBoh ok Prfc . Sol
USA 87 ‘pocddde SBHARE. 180 @} ampe ligdndy ingybeQdonjiu ftedCrtl Vi tahy cdaifdemas geiﬁed oms ki ng and
gene therap rotocol s see Anderson etal, Science 256:808-813 (1992). See
al so WO'¥8 é‘i‘? #3 and the references C|ted therein. VI. Deposit of Mterials

The fol | owi ng ofyleibd@iaRnte,Suth dsiHNESA biamebdas €sindRPISiybebsay, tahtiiodRs AMer i can
Type Culture Coll ection, 10801 Univer S|‘%5i\ﬁ1 Boul eyard, Manassas

10- 2209 TERJgze imnebeized ot 96 SYPPER-CPRANE] Wi tereelpor tES&?fc% S%twél\{’?éza“ TCC

HB-3)22 kgen@kpRBEMH adttbod} Shst ESFRAGGE - BiddldSof@hd ke bntlbbdy, W3R8 nbibe ATCC CRL

10463 May 24, 1990
defected directly or by a secondary antibody conjugated to a detectable label, indicates the presence of

heterodimers. In certain embodiments, EGFR or HER3 antibody is immobilized, and HER?2 antibody
is used for the detection step. In other embodiments HER ligands may be used in place of, or in
combination with HER antibodies.

35 Chemical or UV cross-linking may also be used to covalently join dimers on the surface of

living cells. Examples of chemical cross-linkers include dithiobis(succinimidyl) propionate (DSP) and

53



2C4 ATCC HB- 12697 April 8, 1999 Further details of the invention are
illustrated by the followi ng non-limting Exanples. The disclosures of all
ci t ati onswonoddmwi®@peci fication are expressly incorporat edThse@icnodsys
reference. EXAVPLE 1 CLI N CAL ACTIVITY OF PERTUZUMAB | N ADVANCED.
REFRACTORY OR RECURRENT OVARI AN CANCER AND THE ROLE OF HER2 ACTI VATI ON
S;I'ATUS3iﬁhi't}ﬁolﬁ?(ﬁﬂghbﬁlcéiﬁilﬁﬁ@,ﬂnﬁo@oxﬁiemgﬂ"ssmr i oreebodimbe] qenrmlrztccliscfmnt gr phase ||
clinical trial of ovarian cancer patje tients Wt an .
r ef r actigjcady crogitkpEIHMOpSELs 115 ﬁm&%ﬁ‘i@ %é}’éggﬁagt‘%“%‘f’ﬂeﬂﬁ‘&y‘t Zl?g‘ﬁ?%eﬁ ©a
hunmani pegrHERR: @Bk, 00 dipershekd b Fodde bEREBRR HdecalaN@Yisitinasslikely répa¢sgas ed
agents called HER di nerization inhibitors (HDIS% that | nhig)iﬁ ﬁkme i zation
d 5 8

of HEREGRR{HERZgrRIERIHHER hdimerspd ERL {3 the prefasied dintegizaliop Ry and P13

ki ngse }@3PQ"Bis?&ﬁl§m§ﬁ% bdcoh 8RR D9 JutRNREA t RRmERIHEREn WA MEHTERY Shib&Tesi th 6 1
receiving therapy with "I ow dose" single agent pertuzurrab%q}‘glg_\rktgé%urmb was

adni ni st er e&luorssGeaseapronaicy eneray)rapifer{FRE Danaiakg befsed Aptaiee ¥ 420ny
every Jpieaksrs (‘gm\%ﬁcﬁﬁﬁl“ aahey ﬁrokt@ifn cBbin®AbiS WRRgds AAPHBEinWrbthin 1Miéradtiofkis €”

pertuzunmab; 105 every 3 weeks, admnistered as a single agent. In this
cohor t yive4ndinbjitecchasedgartee teanplen of sperexiirerm a donos flpgrerhors tp an prgeRtord BpRaboresy mor

. 2 Fegh. 280 . , flu Rat
assess?@]&félsd\f%;e}gt%c?%ﬂ! nesh.3f H850)2Endlgy BanstBr tailed pABIonkPir X GbES MuRepiRpNSe Rat e
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energy transfer. In a particular embodiment, a flow cytometric Foerster-type FRET technique (FCET)
may be used to investigate EGFR-HER2 and HER2-HER3 dimerization, as described in Nagy et al,

30  supra, and Brockhoff et al., Cytometry, 44:338-48 (2001).

FRET is preferably used in conjunction with standard immunohistochemical labeling

techniques. Kenworthy, Methods, 24:289-96 (2001). For example, antibodies conjugated to suitable
fluorescent dyes can be used as probes for labeling two different proteins. If the proteins are within
proximity of one another, the fluorescent dyes act as donors and acceptors for FRET. Energy transfer

35  is detected by standard means. Energy transfer may be detected by flow cytometric means or by digital

microscopy systems, such as confocal microscopy or wide-field fluorescence microscopy coupled to a
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or cell lysates are contacted with a HER2 antibody that is conjugated with glucose oxidase and a HER3

or EGFR antibody that is conjugated with horse radish peroxidase. Glucose is added to the reaction,
along with a dye precursor, such as DAB, and catalase. The presence of dimers is determined by the
development of color upon staining for DAB.

30 Dimers may also be detected using methods based on the eTag™ assay system (Aclara Bio
Sciences, Mountain View, CA), as described, for example, in U.S. Patent Application 2001/0049105,
published December 6, 2001, both of which are expressly incorporated by reference in their entirety.
An eTag™, or “electrophoretic tag,” comprises a detectable reporter moiety, such as a fluorescent
group. It may also comprise a “mobility modifier,” which consists essentially of a moiety having a

35  unique electrophoretic mobility. These moieties allow for separation and detection of the eTag™ from

a complex mixture under defined electrophoretic conditions, such as capillary electrophoresis (CE).
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12. MCF-7 (ATCCH HTB-22). HER2 Expression |level: O (normal expression
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phosphot hr ei“h?“neér.‘ OGEES ?iﬂlﬁ RSPy VG R %ﬁ?ﬁl?ﬁ%o@@%‘?n%ﬁﬁﬁﬁmre%%ne% agy" in
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ont 0 a FCYR-SERS & HIG-AERS HiGrsid fesefOtP kleMng agent will cleave the linking group and
release the eTag™ due to the proximity of the cleaving agent to the linking group. Free eTag™ may
then be detected by any method known in the art, such as capillary electrophoresis.
In one embodiment, the cleaving agent is an activatable chemical species that acts on the
30 linking group. For example, the cleaving agent may be activated by exposing the sample to light.
In another embodiment, the eTag™ is constructed using an antibody to EGFR or HER3 as the
first target binding moiety, and the second binding compound is constructed from an antibody to
HER2.
In yet another embodiment, the HER dimer is detected using an antibody or other reagent

35  which specifically or preferentially binds to the dimer as compared to binding thereof to either HER

receptor in the dimer.
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chem stry. The sensor chip was bl ocked with 1M et hanol am ne-HC , pH 8.5,
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amphiregulin expression indicates positive HER activation in the sample.
According to a preferred embodiment of gene expression profiling for evaluating HER2
activation, a sample from the patient is tested for expression of two or more HER receptors (preferably

35  selected from EGFR, HER2, and HER3) and one or more HER ligands (preferably selected from

betacellulin, amphiregulin, epiregulin, and TGF-a, most preferably betacellulin or amphiregulin). For
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2% 8% 5% i i i i
ITferg 7%1% J&(E%;Ii(?uﬁg\gere () 9 an or dilution series starting at

1/ 320, respectively. The differences for HF8198 were
7299 34% arfte a%s dfe repchSd:thivopromolifwrﬁlmggbm@xmssm&ﬁpg fixetioprraftimd 1/ 320,

{he” phobRle i PR L FE GARRER b o AR PN el YT 7

changedmpBaeapbrese gigercindadiaus geblish- thmdladl agitlas tforregarhple@ofi@ertnb JIVABH. One

sanpl e j d|| n /40 dilution.
Seven slég%p “CSR%'aSté 929(%1’550@? SB?C rea\(lze £ fatw 4i'1 3%6@52%}1%{%’61}1/ 40 dil utions
and onecs@ophtee mwdesmwlﬂtﬂuﬁlnlgeb@it $0 uﬁcrcbﬁ%?thrﬁ;secuuqm df oalaffm!eafbe@ﬂeﬂ ution.
Th%Sdl fiel ns%es f d& S erillaé h ern?‘g cﬁDI%I \éreergmo ed. erar?aT SIS, 0 ?t 1/ 20
and” 1/ J§"Gi"TUE P B s range Frat B Wit Fee of Seven s I'es with
di ff er elmmiAbmsnttahan Rmpxﬁepﬂrrmdmnanﬁﬂimloe stepsashisedndiee uf adobssar).@uél| s of

a e HFE7931, .h es_of 16% and
205 1 o DA iR fte Baprilea Bring sonf pesB PRt it e RERCHE] FBAGE aBe, ¢ st o
and t r asdlyzd roeibentey the Bedeteameat ¢pmoh(b)eavmllublephmelplﬁl§2t dl thSbestsof det ermi ne i f
§2ﬁ3$ nfj‘ SRR %eﬁégépg%sé{fﬁtﬁ@,@@ﬁ%n RISk Seeied! €0 to concentrations

30 Example 3 herein describes preferred methods for determining HER?2 activation by gene

expression profiling.
(iv) HER expression and amplification
To determine HER expression or amplification in the cancer, various diagnostic/prognostic
assays are available. In one embodiment, HER overexpression may be analyzed by IHC, e.g. using the
35 HERCEPTEST® (Dako). Parrafin embedded tissue sections from a tumor biopsy may be subjected to

the THC assay and accorded a HER?2 protein staining intensity criteria as follows:
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in heregulin stinulated MCF7 (MCF7+) cell |ysates containing 98.48
LVMLHER2/ pTyr. During devel opnent, cell and tissue |ysates were subjected
to four oyolzess/wicosr eezi ng and thawi ng to det erm ne thepefrfuseds/00d334
tenperature cycling. Frozen SKBR3 cell |ysate and BT474 tunor |ysates were
t hawed at anbient tenperature. Fromeach |ysate 10 nL were renoved and

di | ut edcdr?@sgﬁa&iinﬂigislﬁj(”jiér.ved-r&geneli‘rfﬁmab g’thiﬂ%glisy(ﬁ)@ér%l ifveEethir mszhotftilixﬁmallsi. n a

m xture o ry ice and nethanol and t hawed agai.n. Test es were _once
Agai n REHD Vb TPHPaE RefoERR bl MARARS SHTHR R Ror S ot 0 01 446 (el Bl | x)
The f1 amb cEilsQRZMly stdhRWi gapnendahnkecti on procedure was repeated tw ce
to obtain sanples fromthe second and third freeze/thaw cycl| es fo and 3x,

r espectfely)d WK [Qinedsrassasiple Raptiangstainingds phsevebin e iab L 49EpOh U meA ¢ o
det er meyig. HER2/ pTyr recovery with respect to the "fresh” sanple. The
"fresh" sanple is the sanple taken fromthe initial thaw ng. Recovery of
SKBR3 FfEre?hTyiodeigie i srong compiggmembrang siinag ijebwsrved iogorg tgu 0% qfithe {uyegy
respectdjéel y. Recovery of BT474 HER2/ pTyr in sanple 314A were 99% 103%
and 99% for Ix, 2x, and 3x sanples, respectively. Recovery of BT474

HER2/ pTyr i Ahesa fynass BEH0 gielrescargsiipg HERSpveagrgressimy asfegymeptnayie chajpgierizgd

sanpl egs ndi GRRGHIs N ERT Wk MSse kinflhd witt] 24 QBRLEGAL B e Chdrftdi- AR Set as

t he average concentration of the low control, 1.35 nm.. Because the | ow
com® r opvarexprepdneUiERL- wi t hi n each experiment, it is a reliable indicator of
the 1 ower | inffbes bOe s SRR B8y A% Sy AERHORLELAIBASHEE DrredfdRGiRE RF €, the
m ni mum quanti fiabl e concentration in t¥1e phospho HER2 ELISA I's the LLOQ
mul t i pHieadmbsr of prpiasiohHRERAmoleaescexpiiessed paspell, adi@n beeprdesmigdhiochemisallyusi ons A
sensi tb\éq)_ﬁjmo%g Wahe ELI SA was devel oped to neasure HER2-associ ated
tyrosi ne phospho y(at”l on (HER2/ pTyr) in tunor tissue |lysates. The phospho
HER2 EL#¥ SAt idestrehout 2091080 cepasskselli vity down to 1.35 U/nlk with a mini mum

quanti Hia nah L. QF 54 UnL, where 1 Uis equal to the anount of
phggph%%yﬁggaesg%gmioﬁgb aslfsgtgjl}’ed ina SK-BR-3 cell lysate containing 277 pg
t ot al PBERAL legshebophbe(oo kpiR/cell.l SA denonstrat ed good precision at four

| evel s. They - VRt LGS he 4%. 3%. 30 9 t he
BT474 ti ssug| V%}E a%sgi&?:ont ro?ﬁgﬁeﬁ ':1 %@/ﬁﬁ%&ﬁﬁﬂﬁ té?hg%ﬁﬂ n%é%&%ﬁ%ﬁéﬂact{% % eysat e
cont r obysgsinedapeedtugadker all Heod. NorAcad Saly USA.i H PHR1 GUEO8Mr ecciidgn 6% 5% and
14% f ' , y e Hi SKBR3
el | 1 Jeesb SR A0 o bRBGutod ARl plen A0k Fofh Tyt MBS o
godd r eccuminiphadf(SIERR ¢l yFcidnpe, R#ET7(TrHEEREE); NRAWE 8! ddebiericy 285:¢77-Bi2art i ng at
a 1/ 16 1%5) tion, recoveries ranged from88%to 120% The ELI SA denonstrat ed
hi gh sf)em icity as EGFR, HER3-19gG Fc, and HER4-1gG Fc do not cross-react
with the assdymeoaly, ortddditionally, dil$18 psstyd muoh aa e IBFARMI " Yr(rakldy Menews, dfizottajnor
tissue hEe : I J -t fdi.l ution .0l oum
sanpl o5 T ey SrORREONGF Ao hg seEfintd B binaB ol AR AR BT o
t unor kiyssatogistermingthd etery f iyt BER28mplifigttionfin thh@mseven ovari an | ysates that
had. measurabl e | evel.s of . HER2/ pTyr at 1/20 and 4 Ilutions y three
nad ai 11 or oo eratmefnl Tom Sty e ohif gl ellnd R SRR YL e

t han osuch@x@bssion nidgHe evhlveted aefosthapletoddfat evhlnalingdHR rexblessidnew ebted gifove.

HER2/ pTyr u oal/8 jlution, sanple HF7931. had i fference of 4% for
i 1t hon soPFEde@pdy gt iy fhro R Ristor dhgiionfl. st s S FA et ne
<20% ctr wierdignadic assay, Rigntymdehidisidringa naflecille 28ch ddwaraeditaxe), wiidhebimismhenrum sanpl e

dilution wi.ll be 1/40. The BT474 tis tes and hunman avarian tissue
ysat o PRI looeEeaehing Tl 148 sHiE T B S Riet S0ReE B REmBIR Ty
ando r esganiigglthelphtithi foniscdliedtorefithd [28€. to 1/320 to fall within the _
ﬁggnt |htea':1: ‘éﬁg&?ﬂ%&&im&ﬁ%ﬁ% ibn;rhe BT474 sanpl es and sanpl e HF8197, which

Therapeutic formulations of the HER dimerization inhibitors used in accordance with the
present invention are prepared for storage by mixing an antibody having the desired degree of purity
with optional pharmaceutically acceptable carriers, excipients or stabilizers (Remington's

35  Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), generally in the form of lyophilized

formulations or aqueous solutions. Antibody crystals are also contemplated (see US Pat Appln
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measur ed HER2/ pTyr concentration within the human ovarian tunor tissue
subset, diluted linearly throughout the entire assay range. In contrast,
sanpl e HR8®2Boatiohasted nonlinearly as the corrected for dciruseas/obissR/ pTyr
concentrations nonotonically increased throughout the assay range and
appear to plateau at a 1/320 dilution. SKBR3 cell |ysates subjected to

t hree Do@aHBETIIRVA GYSHIRS AR BSdigidkss o diliverd @R thohtBHOWaEMpiettE M ibYdzes
recovery ranged from 104%to 113% with respect to the same freshly thawed
sanpl e 2ndrspaceBtrations erppiged apd inchide Rffess yplses Ripphaie1cRtS, diaifics repie®’dsi t haw
cycl es aniBkftidfks RRARIHIOasEERR ati@ aRY SledhidnBRYSEhcH R I hockd&MdithlaRabdaZy I

recovery from BT474 ranged from 96%to 111% Therefore, tenperature cycling
does nélmappBShlotide; epethon iy shlndde-paraaliseniyny chlgridehcazefiosyprdlotgrRe ELI SA
does nehende BRDS: balz | D8 phsY RN Shibedzd inol;

st LB A B e R Tk

ACT| VATY<Nexmpk 3-psuansl: andhovesolhidey meRoulcteiahbfless hag ahpubtd iesidiiet)at ed by

det er mi g . I i il es..a: -1V LI ng HER2
phosph eyl By BE B oRh A AR LRI, L B e B e, o
f or mal isyebfap Repvinyeyrralidong-aaireagdle such waglyene, glyrayines prparagien bistiding aggindfeer abl y
the la . I 1 r ] e profiled
o gD R R b
acéor didergrinspchiehitingaganis sush as BPT4; sugars sugh by warose, Thenitel, oelodnse enysobxpk exdisi on

dat a ( ' i Ty L el ! i.at.ed with
vERe phamaS e ors Su Rt AR Eo AL 2 Mo BREREHERET ¢

wi t h r elrfactante bychlas GWEERNS|PE URONISCHVes polpeihyddne EERR, (PEERL yopiiREd awtibddyt he HER

|1 9and ikl loldDWEE 6 vb S90RRY! bt RlorideiRe: RIasRNAExLaL fon. The -
correlation was positive In six of € SI X phosphorylati on positive
cases, and fbepreired pratuHERD foimoktrofoy thatapoic negampres 3¢mFgnlpertwuprlzidi ct ed
poskti |- Dg. M i t [ ithm
iy oSl A SHRE Ay a0, BRSSPl DB RLEY

achi ev édmblatiersiongrises 5 mging. gretmaungab) 10 mManstidinehE11 dofdr] 240inmM syikidsse X002
phosph | ihtive tunors had a betacel lulin expression above the
medi an?glﬁggog'%aheoiééﬁﬁﬁgom croarray expression data. A second nethod for

qguant i f yi ng Tgefeendxtpnéssinongy alpoamitiit atoratbanr qpa lactive cempahd sereasarcioaibn
reacti . - PCE d to i dat.e an ared with, . .th

i or oap b R s A BE bel iR b co B GOTRR BRI a8

ex p0 es sifanedch othbre Mayipuschubgs pdiichemt besampined avith the diRedimarizatil inhiboalareset t i ng.
Di agnosii.¢ techn lattarns.are already e blished for thi.s method.
R PR RE R BIHR sBeBh bETT SR LB ERY aEEbO B o Bnal !

164( 1) aB3bundh{t 20GActivafia thdpugtoseaihtendédncer Cel | 5:607-616 (2004). RNA was
extracted from f.rozen. .ovarian tunors using co rciall vai | abl.e reagents
from Q agen. WATEHRPRICEE PRy Bhqieshlraprd e los phcBaretl 1B Rae R m

gRT- PCBbagasradtips iteghnigires oxlgys ingpmiacl altpolygrietieatianmpor examplechygtdigmethyladiolote dd00 bases

or ,Less., Transcripts r uant it at b RT- PCR using a TAON tm
"2 £ st DR B B PR B A aRus iRy oA RE] genes
nor mal delierytsgsténsaoe exdmpld) #pdsehes ahaain geaespherdd) micrbsmidstonk aap-paticlgang GUS
was sel ected as the contral gene because of its | vari ance and high
oxpr o< IBH BET o e PRt S AT O B s ARl PR HE ovel oped
based 6aegenstesditicas®iorA. mdofipsd)ng date of tunmors with known HER2
phosphoryl ation status by ELI SA t unor, i.s. deened positive fqor a gene
Dot aosi on Spora s B butons i b R RO SRR § A daree i
beB@c e blepirhtion®mcROPhiniRGHdabR naftted bRl ERAFPESH OpblAherd ddataifid tRdanBibodbove
and/ or ,GER and/ or, I—FI??; expressi on_ at ) )
which matrices are in the form of shaped articles, e.g. films, or microcapsules. Examples of sustained-
release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and vy ethyl-
L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers

35  such as the LUPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid
copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
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the nedi an or above. Alternatively, expression of betacellulin or
anphiregulin alone can be neasured by qRT-PCR to identify tunors with

pr edi ct edwphospiogogl ati on of HER2. What is clained is: | pcTASMshoc35 or
extending tine to di sease progression (TTP) or survival in a cancer patient
conprising admnistering a HER di neri zation inhibitor to the patient in an
anount whi ciThefhangiond bBe@edFo N viva hdrifistrdin RRtERerilbhEhiigreddlg patient’s
cancer dis (’f\ R activation, 2. The thod of claim 1l wherein the HER

di neri Q%P'inglﬂfl?ﬂismw fritiop tiraugh SiQERSITRIAR FPFARPSn i nhi bitor. 3. The method of

claiml or & qrrgatﬂ]emiﬁﬂﬂmd]ﬁe}moﬂhmltﬁgtI on inhibitor inhibits HER
het erodi neri zation. 4. The nethod of any one of the preceding clains

wher ei n t he Thaimvenspn Eer‘?}éﬁ’ff’é}de%ﬁ ggihod fer ing TP \payryal 5 cappiE P#EPod of any

ones of whb@ cmcelccﬁqﬂdgtgngkabmwh ecsrﬁ;;rﬂmg BempAllifph HERCANG BRI iMbRY & HER2
phosphoryl ati on. 6. The net hod claim5 wherein the patient's cancer

di spl ay&iepHpran brn‘aglbwblﬁ@Pﬁ%qdéweagueewm%?réarvml Frpfaebly eEERSm%%twp 7. The

met hOdlrfﬂfblt@ﬂ)!a@!ﬁ@Z‘?ﬁm&ﬂﬂloﬂﬁﬂﬁtﬁgk M/&mm HifRATRIdHihdBaRAL | €NT' S cancer
di spl ays HER2 activation as eval uated ene expression profiling. 8. The

met hod of aer@ﬁ@b@ﬁlm@méhwaéle@cﬂcwgcetqhml% et vatiqnn Bckiing HiERBr i zat i on
i nhi bi %)wspﬂ %na%ke%ﬂﬂy Hﬁfiz i{&sh&%mqs RatuGe@bihBa f!ﬂ%g[{h%'ﬁmmss%t' body

bi nds R receptor ected fromthe group consisting of R, HER2,
and0 HERBermatyyelyTHER Preqtifiefipn 6fin fod eyplpated rgepe¢xprastien pinfilinged Py titesdisg HERHER2. | | .
The rmeghed Lhetlbdingl0 wherein the HER2 antibody binds to Domain Il of HER2
ext race{ﬂ%ul aredljgmal riq' 12. The nmethod of claim 11 wherein the anti body binds
to a junct i Branmes\b ericgoemtansthat can be tatpd Blith gfHER=RMensetipminbiblieraz listed imi n.

13 Thiliof Sl L) PRRPLALR ihGi SRR A DAY HRIPLLRSRy ey ar T a0l ©

| i ght and vari able heavy amno acid sequences i
r es pec fallggipnytubg epnceTHueagteopinst ingludiizganatastiBe bihast eineer (M8 CHlRgdRmper, urmbadmen

i nhi bi f Iy
B S
cl ai nsc@cerovhidh iM@teéiimdtvmed—lEFﬂraamm fyoudyent, sheawthempmetsisantt misldniylatlmﬁ'n- The

met hod of . .any.Qne of claims 8 to 15 wherein the HER antibody is an antibody

fragnment conprising an antigen binding region. 18. The nethod of any one of
the precedi iberatyavithghaHER dinrerizdtion dditdter extaids ETR adée stvioah fihenegr oup

consi Salkl rgém %Ye?a(pé,axﬂuhctﬂé‘% &8&&5&091@ ifok &liitat b3} iu‘i’ma"i‘gtl%aﬁ@a‘éﬁ 36"

met ast r €ast “cancer I'ung cancer :
pr &t atn@redhamc’lél?l’ orawliveloklueed by kduianceng anl@mehteanmtmh@digaﬁ, o btandardl® wher ei n

t he capger, %\Jtﬁ Q&L i,an tré%%l&l toneal, or fallopian tube cancer. 20. The net hod
of clal mf wher el n t e cancer is advanced, refractory or recurrent ovarian

cancer. 21. Titge mefetrgﬂermfodamvpt @iwem@htlctnheovp)deeamﬂmg f@lestemngiimas teidiseashe HER
di meri ?%gfggsg (% bc;rtsﬁ)r(rw%al ‘E\l tVil Ifgvgg%la en%on%ﬁlnuarl gﬂog%% ItubE: U{Eg 2Ly %goesnt 22.

The ne one 0 nprisin ring a second
t her apm¢rdisagwﬁERba¢1halopatomn$mg zﬁl&umﬂfhmgmettmmab toethmaﬁént\mm aemquntt he

segond, fnELAD e rthe 2t mrgé SEGT 'ghe pafich) ; hgav% ReAOREL S ”chnem
chénot herapeu ali) R Ent di Y eeted age’ﬁ’ nst T unor
associ aheﬁ@t}wapygaemantaantdrdn plratimmatesistant ovarian, pentoneal or fallopian tube cancer.
Administration of pertuzumab to the patient may, for example, extend TTP or survival at least about
20% more than TTP or survival achieved by administering topotecan or liposomal doxorubicin to such
a patient.

30 The HER dimetization inhibitor is administered to a human patient in accord with known
methods, such as intravenous administration, e.g., as a bolus or by continuous infusion over a period of
time, by intramuscular, intraperitoneal, intracerobrospinal, subcutaneous, intra-articular, intrasynovial,
intrathecal, oral, topical, or inhalation routes. Intravenous administration of the antibody is preferred.

For the prevention or treatment of cancer, the dose of HER dimerization inhibitor will depend

35  onthe type of cancer to be treated, as defined above, the severity and course of the cancer, whether the
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conpound, cardi oprotectant, cytokine, EGFR-targeted drug, anti-angi ogenic
agent, tyrosine kinase inhibitor, COX inhibitor, non-steroidal

anti - i nf lmommadenwysodr ug, farnesyl transferase inhibitor, pemtusbedpodsbat bi nds
oncofetal protein CA 125, HER2 vaccine, HER targeting therapy, Raf or ras

i nhibitor, |iposonmal doxorubicin, topotecan, taxane, dual tyrosine kinase

i nhi bi B&ibody-ﬁb KB RisteFelYlRr pfodBiidive 8r tﬂ&d{be@ﬁ@@ﬁﬁoséﬁﬁﬁevxb\ﬁsﬁﬂérspynﬁbl;Sﬁﬁnt salinegdi cament
that prevents or treats skin rash or standard acne therapy, a nedi canent

that t PisiRpsang Fespngs ©iesngipodyrand she dé“'i?%f}/“ﬂ%@‘?%‘i&ﬁ“é“?‘@dUCl ng nedi canment,

and a hemat gpQle @hb&diER VY fikell 8656 OF HER AimelR2&tioNBiHM6r Riad@indtadd2Bhedeb ei n t he
second therapeutic a ent is a chenotherapeutic agent. 25. The_mnethod of

cl ai m deseviaspeiahlytra @H@Wﬁ‘éﬁhab@?ﬂq%Oléf‘g}é?ﬁorl%eféﬁel%\eﬁf’f eetaabt Where

chegot h%d%?é‘its lcu‘ﬁmﬂgﬁfgci préierabl ?ﬂ‘?s 1%&!19{%6@1‘(011{%@&%3@ tyMRGEI000 tBRF the HER
antimet abol i te chenot herapeutic agent gentitabine. 27. The nethod of

cl ai m dixeyipasior inpibitae FS’é@@mﬂlet the fizgsledosd IéaYd{j’éﬁPmi“g‘ate}ya@f)ﬂgmﬁﬁ%X‘“@Feiyot| nib, or
bevaci 2 wgﬁgb 306 D88 Blox NP IB0RE of A€ HEREEALAGGhALiEE, wesei n TTP
is exte appg%lm E‘Z %: B %Oxanye%ne 0 Ot he pr ecemzng nc allms S\NherSEI n

sur vi va¢rtuzsrnfé»<tended 30 The met hod of any one of the preceding clains

wher ei n adm Lr p [ Lnds TTP or
survival at ggest a 8)39& 0%7&]?%?5&?% bréq%rf%ﬁérl@@%/%:era%@ﬁﬁﬁled by

adi® ni spreeiimgelynveppeakyagraimately eneor2 \a@émapnr@umhfely@méweﬂ@t ¢rent. 31. A
met hod oRLQ T n a
pat i enfoly TRET AR kTl BeklB AR o oo S e o

adm ni sxzmplengorpemettubg adihinisteret! batilgigsedse progiessiamadymseiemeniapi atlier e ends TTP or

survi v t t C r HERZs

acti vat% ?teorﬁm negﬁ tt%ﬁ)%%&%nh\ﬁé%’ghg aj?ér?nn g&) %{ ﬁdlna’etrh %‘len&g%t?lu b ag%gc{;ari arllxe((:iancer.

33. Théosemhpk aifnigéteredn 31 or claim 32 wherein the patl ent has advanced,
refractory or recurren lto
BE%er ei n gn domne rc]all i é1§1 %to%ngg bre lc’g’ ﬁiné-EQ%(s?&tthg%tB&%ylaag% %&gﬁgt«gl%cég&?\x}_rp@ 85‘

sur vi vahe mndremmhteammudosa(@%f mtmaraetlwdda nm‘lﬁﬁahmen@ldlwmm plaghiy ol the sdyge dose

adm ni sLel er| n odotot‘ecan or | i posomal doxorubicin to the patient. 35. The
met hod 261" an Ehe P&Y2'ms 31 to 34 further conprising adm nistering a

chenot her apeutordmggmnb pteterieth emipsiihen of, th@@ventibe afeeddue of HER dimerizgBionher ei n

t he chengpt her a VigNe iS. a I I . 37.

The ot MDA GF Sl rp s A T P F LR B R Fp e D7

genti t alradbsSed ugnedndtels #20my @hifonaENENEECH thelahihod DERWNGKntevh¢¢Aloges

[N CaeER g aE s o Yol e BB AR 0N, 25

<160> 28sess210> 1 <211> 107

According to another preferred embodiment of the invention, one or more fixed dose(s) of

approximately 1050mg of the HER dimerization inhibitor (e.g. pertzumab) are administered, for
25  example every 3 weeks. According to this embodiment, one, two or more of the fixed doses are
administered, e.g. for up to one year (17 cycles), and longer as desired.

In another embodiment, a fixed dose of approximately 1050mg of the HER dimerization
inhibitor (e.g. pertuzumab) is administered as a loading dose, followed by one or more maintenance
dose(s) of approximately 525mg. About one, two or more maintenance doses may be administered to

30 the patient every 3 weeks according to this embodiment.

While the HER dimerization inhibitor may be administered as a single anti-tumor agent, the
patient is optionally treated with a combination of the HER dimerization inhibitor, and one or more
chemotherapeutic agent(s). Preferably at least one of the chemotherapeutic agents is an antimetabolite
chemotherapeutic agent such as gemcitabine. The combined administration includes coadministration

35  or concurrent administration, using separate formulations or a single pharmaceutical formulation, and

consecutive administration in either order, wherein preferably there is a time period while both (or all)
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<212> PRT <213> Mus nuscul us <400> 1 Asp Thr Val Met Thr Gn Ser Hs Lys
lie Met Ser Thr Ser Val 1 5 10 15 3 y Asp Arg Val Ser lie Thr cys Lys ATa
Ser G n Asp2vadoss@s 20 25 30 lie @ y val Ala Trp Tyr Gecm/uSewwehogsPro Gy
Gn Ser Pro Lys 35 40 45 Leu Leu lie Tyr Ser Ala Ser Tyr Arg Tyr Thr d vy
Val Pro Asp 50 55 60 Arg Phe Thr Ay Ser Ay Ser Gy Thr Asp Phe Thr Phe
Thr | hctﬁe @%éntzgmmaégﬁsly%(@rt\(@ir b@ld_’lgloﬁi a’%tlﬁlesUTlﬁs%Pthb&ﬂmﬁta@oﬁ(@-bheﬁéﬂlefﬁyéutl@’S Gn
Gn 80 85 90 Tyr Tyr li'e Tyr Pro r Thr heGé ThrLsLeuGu
95 1ooag695mw@ar_iy@ns&ezqctpﬂoztkgrlfmﬂowm& adipipis atpmﬁf Qﬁﬁi‘ %%ﬂ%%%a bitgg. Iypo> 2
A u Vak e@xﬂadxlrrﬁﬂt @e'ﬁmﬁg‘%e@%@n £e180s 60 adthinidtrds®H VAL atihferdb@ed y 1 5 10 15 Thr
Ser Val Lys lie Ser Cys Lys Ala Ser dy Phe Thr Phe Thr 20 25 30 As Tyr
Thr phepcswﬁaempgltivagean agJepst g@radmi@st@w ofylae KRt dimegjzagign infibitorss mef?wayp lie

a y5 BopYéu % &hia Ghaf pickeYabBBlpphokfnalely 2 REie 8 18], AwBmfAvalyAhg_Phe
Lys @ PLys‘m%?lg ZfhufiRbs2aha fhafpidk aiﬁpo SRR A Arg Ie Val Tyr Met
G | u Leufinfetapokite phdnmtheﬂﬁﬂwutlp hgenGmduhfﬂéER 8@6@%@0 inhiitopgrg adpginisteied Tyr Cys Al a

A48 Bl LB TGy 00 A iR Ty S 8 O T

Arti fi corgbhindBen uﬁthc ehemotherapeutic agent (e.g. antlmetabohte chemotherapeutic agent such as

—

gemcitabine) and the HER dimerization inhibitor (e.g. pertuzumab) may result in a synergistic, or

10  greater than additive, therapeutic benefit to the patient.

An antimetabolite chemotherapeutic agent, if administered, is usually administered at dosages
known therefor, or optionally lowered due to combined action of the drugs or negative side effects
attributable to administration of the antimetabolite chemotherapeutic agent. Preparation and dosing
schedules for such chemotherapeutic agents may be used according to manufacturers' instructions or as

15  determined empirically by the skilled practitioner. Where the antimetabolite chemotherapeutic agent is
gemcitabine, preferably, it is administered at a dose between about 600mg/m*to 1250mg/m? (for
example approximately 1000mg/m®), for instance, on days 1 and 8 of a 3-week cycle.

Aside from the HER dimerization inhibitor and antimetabolite chemotherapeutic agent, other
therapeutic regimens may be combined therewith. For example, a second (third, fourth, etc)

20  chemotherapeutic agent(s) may be administered, wherein the second chemotherapeutic agent is either
another, different antimetabolite chemotherapeutic agent, or a chemotherapeutic agent that is not an
antimetabolite. For example, the second chemotherapeutic agent may be a taxane (such as paclitaxel or
docetaxel), capecitabine, or platinum-based chemotherapeutic agent (such as carboplatin, cisplatin, or
oxaliplatin), anthracycline (such as doxorubicin, including, liposomal doxorubicin), topotecan,

25  pemetrexed, vinca alkaloid (such as vinorelbine), and TLK 286. “Cocktails” of different
chemotherapeutic agents may be administered.

Other therapeutic agents that may be combined with the HER dimerization inhibitor include
any one or more of: a second, different HER dimerization inhibitor (for example, a growth inhibitory
HER?2 antibody such as trastuzumab, or a HER2 antibody which induces apoptosis of a HER2-

30  overexpressing cell, such as 7C2, 7F3 or humanized variants thereof); an antibody directed against a
different tumor associated antigen, such as EGFR, HER3, HER4; anti-hormonal compound, e.g., an
anti-estrogen compound such as tamoxifen, or an aromatase inhibitor; a cardioprotectant (to prevent or
reduce any myocardial dysfunction associated with the therapy); a cytokine; an EGFR-targeted drug
(such as TARCEVA®, IRESSA® or cetuximab); an anti-angiogenic agent (especially bevacizumab sold

35 by Genentech under the trademark AVASTIN™); a tyrosine kinase inhibitor; a COX inhibitor (for

instance a COX-1 or COX-2 inhibitor); non-steroidal anti-inflammatory drug, celecoxib
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<220> <223> sequence is synthesized <400> 3 Asp lie G n Met Thr G n Ser
Pro ser ser Leu Ser Ala ser Val 1 5 10 15 Ay Asp Arg Val Thr lie Thr Cys
Lys Al a S0 2@6/m183p Val Ser 20 25 30 lie Ay Val Al a TPpT/RR00&0063343 n Lys
Pro Gy Lys Ala Pro Lys 35 40 45 Leu Leu lie Tyr Ser Ala Ser Tyr Arg Tyr
Thr Ay Val Pro Ser 50 55 60 Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe

Thr Le%CﬂﬂE’BliE)@%ﬁﬁst@l tfanstoRke e bitde €fdr Qaﬁlpfe’l’ m@hwz%mﬂ@mﬂmﬁhw Tyr Tyr
cys Gn G Tyr lie Tyr Thr Lys

val G pypilgie from Jatgson qné Jﬁyléon@z iegaf@rmé§§§§6¥399W@E@2iromﬁ%@%ﬁowh. ficial

Sequen Qﬂlbﬁgy?-t(ﬁﬁ b“ﬁ%g %l?co?e@ag H%%?CA§2§ Widh Q@@ﬂe%@@mﬁﬁf @9sA¥tB4.13); IYBR2 (ckind-€u Val
A u Ser Val Gn Pro d 15 dy Ser Leu Arg Leu Ser

Cys Al ésum & %@2 @ty @n@ccmfrqnh%hammmazer 32/1?538@@4 RESFFINTVRAECIThirom\Pendseds. & p val
ArgsG @IB%Z?) @'dg vidcthe lfﬁé§1 é%ch&%&%gaﬁotﬂé} HER tgtglsﬁhﬁ}ﬁé?%)\f% ‘Ig_/&aﬁuﬁr%{hb Val Asn Pro

Asn” ser y ser lie

Leu Se PemmaWWQFS@{Dﬁé)Wgﬁﬁ?@bL%Fk)tmb erﬁﬁWllﬂegHﬁ’?gﬁ‘r Ci_‘%’iﬁ@ié;ﬂ%t 1)52?1 ;2{
Leu Ar Q"Ag%@S ?t bq{gaﬁ‘ﬁr%é(%%sg&ﬂ%%e@ge ’%r%x%ﬁhe W 26_05?86%”@ &Jx@m@fcﬁh Pﬁ?lrh L&eC |y

Pro ser ASp Tyr T Thr Leu VaI Thr Val
Ser Seiinj&ctlion W]L,@lﬂap@som@mg_ej iflghitor such as topotecan taxane; HER2 and EGFR dual

tyrosine kinase inhibitor such as lapatinib/GW572016; TLK286 (TELCYTA®); EMD-7200; a

10  medicament that treats nausea such as a serotonin antagonist, steroid, or benzodiazepine; a medicament
that prevents or treats skin rash or standard acne therapies, including topical or oral antibiotic; a
medicament that treats or prevents diarthea; a body temperature-reducing medicament such as
acetaminophen, diphenhydramine, or meperidine; hematopoietic growth factor, etc.

Suitable dosages for any of the above coadministered agents are those presently used and may

15  be lowered due to the combined action (synergy) of the agent and HER dimerization inhibitor.

In addition to the above therapeutic regimes, the patient may be subjected to surgical removal
of cancer cells and/or radiation therapy.

Where the inhibitor is an antibody, preferably the administered antibody is a naked antibody.
However, the inhibitor administered may be conjugated with a cytotoxic agent. Preferably, the

20  conjugated inhibitor and/or antigen to which it is bound is/are internalized by the cell, resulting in
increased therapeutic efficacy of the conjugate in killing the cancer cell to which it binds. In a
preferred embodiment, the cytotoxic agent targets or interferes with nucleic acid in the cancer cell.
Examples of such cytotoxic agents include maytansinoids, calicheamicins, ribonucleases and DNA
endonucleases.

25 The present application contemplates administration of the HER dimerization inhibitor by gene
therapy. See, for example, WO96/07321 published March 14, 1996 concerning the use of gene
therapy to generate intracellular antibodies.

There are two major approaches to getting the nucleic acid (optionally contained in a vector)
into the patient's cells; in vivo and ex vivo. For in vivo delivery the nucleic acid is injected directly into

30 the patient, usually at the site where the antibody is required. For ex vivo treatment, the patient's cells
are removed, the nucleic acid is introduced into these isolated cells and the modified cells are
administered to the patient either directly or, for example, encapsulated within porous membranes
which are implanted into the patient (see, e.g. U.S. Patent Nos. 4,892,538 and 5,283,187). There are a
variety of techniques available for introducing nucleic acids into viable cells. The techniques vary

35  depending upon whether the nucleic acid is transferred into cultured cells in vitro, or in vivo in the

cells of the intended host. Techniques suitable for the transfer of nucleic acid into mammalian cells in
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<212> PRT <213> Artificial Sequence <220> <223> sequence is synthesized
<400> 5 Asp lie Gn Met Thr Gn ser Pro Ser Ser Leu Ser Ala Ser Val 1 5 10
15 Gy AswoAng/dwade3Thr lie Thr Cys Arg Ala Ser G n Ser Iprce/uSesos®06335 30 Asn
Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys 35 40 45 Leu Leu
lie Tyr Ala Ala Ser Ser Leu Gu Ser Ay Val Pro Ser 50 55 60 Arg Phe Ser

Ay Sepintlintiude the Ghe/of Thosdhsds, d?é&&oﬂ%twh,&ﬂc%ﬁﬂechdnﬁceﬁﬁfuﬁﬁh DEABRdex@ay, theeu G n
Pro Gu Asp Phe Ala Thr Tyr Tyr

Cys 80 5 Leu
Trp Thfalgbpe Pigsphaty R{e@lvﬂqfhmeth% et\>/a|A C@“l!im@ %bveifes f F*e‘yw@f ‘é“@i@‘r th%geSQ 11>
119 <2%23:FRus<213> Artifici al Sequence <220> <223> sequence i s synthesized
<400> 6 d uVaIGnLeuVaIGIuSer Gn Pro dy 15
10 15 Ay Skhe quagnthynjeferend imwio mypdeiogeid t?&P’ﬁﬂfSe%ﬂ@l%ﬁ IFﬂH‘e‘eTﬁ?S gsHen with V% 25 30

Sers Ty t G
= p5 Val(/ec%ri(sVM; as %oﬁ@? I-}é?ﬁes @iﬁﬂle@l Qm%l & aggrli?) a%o\élze%flnrf) ¥ind 52@@%@%@?3 ol u
a

Ser Vafus¢fyklipigsyforAjpig- mpfbatqdqtranﬁfreeofg@rgem @e ROT Mt P C?@Wé%%%@h Thr

Leu Ty fn foﬁlé sﬁatlg'n lYPlE déﬁgblegﬁrpr&v?dé tﬁ&cﬂc%&@soﬁcﬁﬁﬁl £Qo8r tl’ﬁptal-@@trs th%l t@gdfal Tyr
Tyr &V ATg Val t8Yy Tyr Ser Leuds 100 105 Ty o

Gn G yell'f,much_a;@n ‘e@ﬁbodthrpe(vgq; foga eelksarface pgemprage protein or the target cell a hgand for a
receptor on the target cell, etc. Where liposomes are employed, proteins which bind to a cell surface

10  membrane protein associated with endocytosis may be used for targeting and/or to facilitate uptake,
e.g. capsid proteins or fragments thereof tropic for a particular cell type, antibodies for proteins which
undergo internalization in cycling, and proteins that target intracellular localization and enhance
intracellular half-life. The technique of receptor-mediated endocytosis is described, for example, by
Whu et al., J. Biol. Chem. 262:4429-4432 (1987); and Wagner et al., Proc. Natl. Acad. Sci. USA

15  87:3410-3414 (1990). For review of the currently known gene marking and gene therapy protocols see
Anderson et al., Science 256:808-813 (1992). See also WO 93/25673 and the references cited therein.

VL Deposit of Materials
The following hybridoma cell lines have been deposited with the American Type Culture
20 Collection, 10801 University Boulevard, Manassas, VA 20110-2209, USA (ATCC):

Antibody Designation ATCC No. Deposit Date
7C2 ATCC HB-12215 October 17, 1996
7F3 ATCC HB-12216 October 17, 1996
4D5 ATCC CRL 10463 May 24, 1990

25 2C4 ATCC HB-12697 April 8, 1999

Further details of the invention are illustrated by the following non-limiting Examples. The

disclosures of all citations in the specification are expressly incorporated herein by reference.

EXAMPLE 1
30 CLINICAL ACTIVITY OF PERTUZUMAB IN ADVANCED, REFRACTORY OR
RECURRENT OVARIAN CANCER AND THE ROLE OF HER2 ACTIVATION STATUS

This example concerns a single arm, open label, multicenter phase II clinical trial of ovarian

cancer patients. Patients with advanced, refractory or recurrent ovarian cancer were treated with
pertuzumab, a humanized HER?2 antibody. Pertuzumab represents a new class of targeted agents called

35  HER dimerization inhibitors (HDISs) that inhibit dimerization of HER2 with EGFR, HER3 and HER4,
and inhibit signaling through MAP and P13 kinase.
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<210> 7 <211> 10 <212> PRT <213> Artificial sequence <220> <223> Sequence
is synthesized. <220> <221> Xaa <222> 10 <223> Xaa is prefer rably Dor S
<400> 7 Gvp 200097698 Phe Thr Asp Tyr Thr Met Xaa 5 10 <2pQ¥/B826080d6334d7 <212>
PRT <213> Artificial sequence <220> <223> Sequence is synthesized. <400> 8
Asp Val Asn Pro Asn Ser Ay Ay Ser lie Tyr Asn Gn Arg Phe 1 5 10 15 Lys
Ay <210> 965pgditats dith fe2ibded FWRTan<Zicd>wee trirbliedivath &eqyﬁn@%eﬁﬁgwﬁhw)%>
Sequenge nt hesi zed. <400> 9 Asn Phe Asp Tyr 5
0 S5 65eh Sniddatet Toe Bt e 4 SR b eSS b RO S Bpate 50
SequengfngSfoByWHde abEBdevesPeekd 0 Lys Ala Ser G n Asp Val ser lie Gy Val
Ala 5 10 <210> 11

second cohort of patients was treated with “high dose” pertuzumab; 1050mg every 3 weeks,
5  administered as a single agent. In this cohort, 64 subjects were enrolled, with 62 subjects being
treated.

Tumor assessments were obtained after 2, 4, 6, 8, 12 and 16 cycles.

Response Rate (RR) by RECIST was the primary endpoint. Fresh tumor biopsies were
mandatory in order to assay for HER2 phosphorylation (pHER?2) status using a pHER?2 enzyme-linked

10  immunosorbent assay as described in Example 2 below. pHER?2 for cohort 1 subjects was assessed.
Safety and tolerability were additionally evaluated.

Secondary endpoints were TTP, duration of response, duration of survival, pharmacokinetics
(PK), and FOSI (cohort 2).

Results

15 Baseline demographics of the patients are provided in Fig. 9. Median age was 57 years (range
35-83) and median ECOG PS was 2. The median number of prior chemotherapy regimens was 5.

Figs. 10-14 depict any adverse events in the treated patients. Pertuzumab was well tolerated.
Diarrhea (grade 1-3) was experienced by 61% of patients. 5% of patients had a drop in ejection
fraction to less than 50%.

20 Efficacy results are summarized in Fig. 15. 4% of patients had a partial response (PR). 39%
of patients had stable disease (SD). As shown in Fig. 16, median TTP for patients treated with 420mg
pertuzumab was 7 weeks, and, for patients treated with 1050mg pertuzumab was 6.6 weeks. Fig. 17
provides overall survival for patients treated with low dose or high dose pertuzumab. Median survival
was 40 weeks. CA-125 responses are provided in Fig. 18. Pertuzumab was efficacious in reducing

25  CA-125 levels. Such reduction is an indication of therapeutic effectiveness in ovarian cancer.

HER?2 activation status of patients in cohort 1, treated with 420mg of pertuzumab, was
evaluated. The results are shown in Figs. 19-23. Approximately 30% of ovarian cancer subjects were
pHER?2 positive (greater than 30% of tumor, ELISA performed as described in Example 2). Of the
subjects evaluable for efficacy and pHER2 data, 26% were pHER?2 positive. See Fig. 19.

30 The median TTP for pHER2+ patients was 21 weeks, compared to 6 weeks in pHER2-
patients, and 9 weeks in patients with unknown pHER? status (Figs. 20 and 22).

Fourteen of 61 patients in cohort 1 showed evidence of pertuzumab activity. The only patient
with a partial response (PR) was phospho-HER?2 positive. See Fig. 21.

Overall survival of patients was also evaluated. As shown in Fig. 23, overall survival of

35  pHER?2 positive patients treated with pertuzumab appears superior to survival achieved with topotecan

(median survival 43 weeks) or liposomal doxorubicin (36 weeks).
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<211> 7 <212> PRT <213> Artificial sequence <220> <223> sequence is

synt hesi zed<220> <221> xaa <222> 5 <223> xaa is preferably Ro r L <220>
<221> Xaave28@r96693223> xaa is preferably Y or E <220> 224s2008m063322> 7
<223> Xaa is preferably T or S <400> 11 ser Ala ser Tyr xaa xaa xaa 5
<210> 12 <211> 9 <212> PRT <213> Artificial sequence <220> <223> Sequence
is synthesized. <400> 12 Gn Gn Fymummmnkie Tyr Pro Tyr Thr 5 <210> 13
<211> 214 <212> PRT <213> Art|f|C|aI uence <220> <223> Sequence S
synt hesi zed AS2486l agantA8H14umab i well I\t/%l?‘a r Pegupmagb todnily aadpffiegey dp pof ser Al a

Ser  Valapgeabio b ddse- rgﬂitb!d AreRuAinghb Yad acﬁht’y ih h&/aﬂ-d'éﬂ r@h‘z&tdﬁy’ & r&cjuﬁelﬁ%ﬁlar@n chhclSp Val
ser 20 2 30 lie Val Ala Trp Lys Ala Pro Lys

35 40 4Suplects uwtbéveswwe@HﬁPrZ stagis dﬁP]éy"éié‘PhaPW T&GPganq*wrvrrhlreffeag/y qpmpmmi ¥ Ser

5  subjects with negative pHER?2 status. Efficacy, as measured by TTP or survival, of pertuzumab in
patients displaying HER?2 activation appeared superior to that achieved using topotecan or liposomal
doxorubicin, agents presently used to treat patients with advanced, refractory or recurrent ovarian

cancer.

10 EXAMPLE 2
PHOSPHO-HER2 ELISA FOR DETERMINING HER2 ACTIVATION

Example 1 above describes the clinical trial which evaluated the efficacy of pertuzumab in

subjects with advanced, refractory or recurrent ovarian cancer. This example describes development of
the assay used to determine HER?2 activation in the patients treated in Example 1.

15 The phospho-HER?2 ELISA was developed to measure the concentration of HER2-associated
tyrosine phosphorylation (HER2/pTyr) in human ovarian tumor tissue lysates. The assay utilizes
COSTAR™ 96-well, half-area, microtiter plates because of limited sample volume. The coat antibody
is an affinity purified goat anti-HER2 ECD and the secondary antibody is a biotinylated murine
monoclonal (clone 4G10) specific for phosphotyrosine. The reference standard is a SK-BR-3 cell

20  lysate with an assay range of 132 U/mL. One unit equals the amount of phosphorylated tyrosine
measured in a SK-BR-3 cell lysate containing 277 pg total HER2 as determined by the Total HER2
ELISA (Total HER2 ELISA). The ELISA uses AMDEX™ streptavidin-HRP for detection and TMB
as the substrate.

Materials
25 1. Standard Material, SK-BR-3 Cell lysate 1,056 U/mL HER2/pTyr
2. Control Source, SK-BR-3 Cell lysate 1,056 U/mL
3. Coat antibody, goat anti-HER2 ECD 9.6 mg/mL

4.  Secondary antibody, biotinylated murine anti-phosphotyrosine, clone 4G10, 971 pg/mL (Upstate
Biotech Cat #16-103)

30 5. AMDEX™ Streptavidin conjugated to HRP (SA-HRP) (Amersham Biosciences Catalog No.
RPN4401)

6.  Substrate, Tetramethyl Benzidine (TMB) Peroxidase Substrate (Kirkegaard & Perry Labs [KPL]
Catalog No. 50-76-01)

7.  Coat Buffer, 0.05 M sodium carbonate buffer, pH 9.6

35 8. Assay Diluent, PBS/0.5% BSA/0.05% Polysorbate 20/0.05% PROCLIN 300™, pH 7.4
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50 55 60 Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr lie 65 70
75 ser ser Leu G n Pro @ u Asp Phe Ala Thr Tyr Tyr Cys Gn Gn 80 85 90

Tyr Tyr |Wwe200x09R9e Tyr Thr Phe Gy G n Ay Thr Lys Val PGruwsd&ech033405 |ie
Lys Arg Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro Pro 110 115 120 Ser Asp
Gu Gn Leu Lys Ser Gly Thr Al a ser Val Val Cys Leu 125 130 135Leu Asn Asn

Egﬁ gyd’ é_é’gls ﬁer%gslé {? F‘ Qr@ %HS%@%?]&%Q%%éﬁN%%%mD;%%n SAI aL
Asp Ser TRI™H710&Rgtpelph g?f gpta rw(g osghatase Tyhibi i g s fiiseSer Lys
Tyr G u LybHrSopys! a0 e 149 M40 GEhrgmads PR s G n Q;‘ Leu

S P
22115 el Saplie. B ﬂkl?l?wepf“ﬁaﬁw@@q32ﬁc§132§{32 <2535 Sequence 15
Sy%t he ﬁ' Zﬁ@ﬁ%‘é%ﬁé&#f I-IgBuBg?IHEgZ E}Ellegs‘rbn\{@del goHe Sﬁgsugh)imgl YafinirylsBdval G n

Pro Gy eu Ser Ala Ser Ay Phe Thr Phe
Thr 20 2 5ot AdeROcps O*i"'rarr Met Asp Trp Val Arg G n Ala Pro Gy Lys Ay Leu

gg ign%g ﬁﬁ% (MS%%[ pnﬁ%’n ﬁ(/é? fé&ﬁ?éxp@séiorﬁevels%mﬂm? Tyr 50 55

P Ser 65 70 75
Lys Asn T”HFsuE mﬁnlpa]ll_q glaﬁd,'\%&%stpg;ﬂthgg nt?astaic site: eur%%%uﬂrg 80 85 90 Thr
Al a Val Tidenorgieingps Ala Arg Asn Leu Gy Pro Ser Phe Tyr 95 100 105

10  13. SK-BR-3 (ATCC# HTB-30, Manassas, VA). HER2 Expression level: 3 (high level HER2
overexpression). Tissue: human mammary gland; breast; metastatic site: pleural effusion
adenocarcinoma

14. BT-474 (ATCC# HTB-20, Manassas, VA). HER2 Expression level: 3 (high level HER2
overexpression)
15 Tissue: human mammary gland; breast; duct; ductal carcinoma

15. BT-474 Tumor Lysates. Mice were inoculated with BT-474. After 2 weeks tumors were
harvested. Harvest tumors were homogenized to produce tumor lysates

Preparation of Materials

20 Standard Material/Stock: The phospho HER2 ELISA Standard Stock is neat Standard
Material. The Standard Material was prepared by collecting lysates from three 245x245 mm cell
culture trays containing SK-BR-3 (SKBR3) cells, which were 80% to 90% confluent. Cell lysates
clarified by centrifugation and the supernatant was collected. The supernatant is used as the Standard
Material.

25 The Standard Material was assigned a concentration of 1,056 U/mL so that the lowest
calibrator in the assay reporting range would be 1 U/mL. One unit is defined as the amount of
phosphorylated tyrosine measured in a SK-BR-3 cell lysate containing 277 pg total HER? as
determined by the Total HER2 ELISA.

Cell lysate controls: Cell lysate controls were prepared from the Standard Material. Standard

30  Material was diluted in Lysis Buffer to obtain HER2/pTyr levels that represent the low, middle, and
high ranges of the assay standard curve.

Tissue lysate controls: Tissue lysate controls were prepared from the BT474 tumor Iysates.
BT474 tumor lysates were diluted in Lysis Buffer to obtain HER2/pTyr levels that represent the high
range of the assay standard curve.

35 Coat source: Goat anti-HER2 ECD Stock I was prepared by diluting the source material
(9.6 mg/mL) to 100 pg/mL in PBS.
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Phe Asp Tyr Trp Ay G n Gy Thr Leu Val Thr Val Ser Ser Ala 110 115 120
Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 125 130 135 Ser
Thr Ser Gvg 2@epoTds Ala Ala Leu Gy Cys Leu Val Lys Aspridsiehs/o0d364 Tyr Phe
Pro @ u Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu 155 160 165 Thr ser
Gy Val H s Thr Phe Pro Ala Val Leu Gn ser Ser Ay 170 175 180 Leu Tyr
?ﬁr #eu ISer Beo@ihylMed cwgaﬁhmhéfbtix@ra&dwms eti-SREphSbsthd antibady @Q@/rﬂ.)}&vaﬁhl’ Gn
r rliec i S Ser Asn 200 205 210 6Thr Lys
Val AsB“rEl’}FéedL%%“ vaatattBﬁoﬁA%nH*eLﬂygbéifs aég}@n)&lgﬁdw%teﬂrﬁ\r pus{igd, moﬁ%g? s Thr
cys Prodh&a %ﬁé&m&ﬁ@gﬂ@plﬁ’sﬁo@rﬁrﬂn&-&ﬂpk@w Ky TKe BidtinflaRd 2RMociaal 240 Ser Val
Phe Leu Phe Pro Pro L Pro L Leu Met lie 245 250 255 ser Arg Thr

Pro G PRRPhrS e (ae AP, G ROVATD) SapPeReomBO TR o RO R o6 Tl Fr o G
lu yal cﬂeys%efbﬁltﬁg%sﬂ_ﬂo@en-ﬁyﬁrﬁﬁ% bphBfRofinky Val G lu 275 280 285 Val His Asn
Ala Lys Thr Lys Pro Ar CE lu G n Tyr Asn Ser 290 295 300 Thr Tyr Arg
Val Val Ser SRégificiteef g?ﬁ’r“"(iaﬁIEK%ECRr EERP gecapior aphi yationinitigtes whangeqepipr Asn” G |y
Lys & Hlm-EﬁEatlloﬁ( %CC%%VI&‘M)‘&‘IB}/&LHII %emﬁ@r@ Uﬂﬁss@gﬁal Y 32y AerodRRoPro Ala Pro lie
Gu Lys Thr lie Ser @i// 1%1 nPr035340345ArgGIuProG|nVa|
Tyr Thhomesdimeizatiqoy EG rHlil%?g o FER4 nvest bessgresssg withip therpetiyoigmens aeh ¢f val Ser
Leu Th Ehe@’r@ce Hné@lbeg)/éen ovaid tikie 1}%@53 ﬁes%&?cd?ﬂ@in@ﬁéreﬁﬁ&cﬁrht@l yAla val Qu
Trp GQu Pro G u 380 38 Tyr Lys Thr "Thr Pro Pro
VailO LewemanéER%sqgo@tgd tssr@sm@g@smcvlames (HEFR2/Phye) if BgseTRoeptss cropsyreaqt g thahr  Val
Asp Ly%oa?‘%{tlb&f}g Trp Gn 410 415 420

The specificity of the goat anti-HER2 ECD antibody was determined by surface plasmon
resonance analysis (BIACORE 3000®, BIACORE® International AB, Neuchatel, Switzerland). The

goat anti-HER2 ECD antibody was immobilized onto a CM5 sensor chip using amine coupling
15  chemistry. The sensor chip was blocked with 1 M ethanolamine-HCI, pH 8.5, and conditioned with 10
mM HCI. Specificity was determined by injecting soluble recombinant EGFR (sEGFR) (Research
Diagnostics, Inc., Flanders, NJ) and recombinant human HER2 ECD/human IgG1 Fc fusion proteins
over the immobilized goat anti-HER?2 antibody. The fusion proteins consisted of the ECD of HER2,
HER3, or HER4 fused to the carboxy-terminal 6X histidine-tagged Fc region of human IgG1 viaa
20  peptide linker (R&D Systems, Minneapolis, MN).
Reference subtracted relative responses for sSEGFR, HER3-Fc, and HER4-Fc were —41 RU,
0.3 RU, and 2.5 RU, respectively. The negative relative response obtained for SEGFR was due to
refractive index changes between the mobile phase (HBS-EP) and the sample excipient. The relative
response for HER2-Fc was 374 RU.
25 Methods
The phospho HER2 ELISA utilizes COSTAR™ half-area (A/2) plates coated with goat anti-
HER2 ECD at 4 pg/mL in 0.5 M sodium carbonate buffer, pH 9.6, and incubated 18-72 hours at 2°C-
8°C. The wells are blocked with approximately 150 pL/well assay diluent for 1-2 hours and then
50 pL/well of standards, controls, and samples are added. The minimum dilution for ovarian tumor
30 tissue lysates is 1/40 in Lysis Buffer. The standards, controls, and samples are incubated 2 hours at
ambient temperature with agitation. The wells are washed with PBS/0.05 TWEEN 20™ and
250 ng/mL of biotinylated anti-phosphotyrosine is added. After 2 hours, the wells are washed and
AMDEX™ streptavidin-HRP is added. AMDEX™ streptavidin-HRP (SA-HRP) is a polymeric
conjugate with multiple enzyme labels linked to the streptavidin. After 15 minutes the wells are
35  washed and a tetramethyl-benzidine substrate (TMB) is added and allowed to develop for 15 minutes

before being stopped with 1 M phosphoric acid. The absorbance is measured using a
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Gn dy Asn Val Phe Ser Cys Ser Val Met Hs Gu Ala Leu His 425 430 435 Asn
Hs Tyr Thr G n Lys Ser Leu ser Leu Ser Pro Ay 440 445 <210> 15 <211> 214
<212> PRWe2a@09#698i fici al sequence <220> <223> Sequence@eCTaIssyoatohssi zed.
<400> 15 Asp lie G n Met Thr G n ser Pro ser ser Leu ser Ala ser Val 1 5 10
15 Ay Asp Arg Val Thr lie Thr Cys Arg Ala Ser G n Asp Val Asn 20 25 30 Thr
Al a VaSPEUER AMAXTY plateirend€s (MolegsadDayic& Qorby Sunhlyeald?1Ca) vt 2350 i filtlersanieu Leu

lie Tyg.ser Ala Ser Phe Leu Tyr ser. Ay Val.Pro.ser50 55.60 Arg Phe ser Gy
Ser Ay 70 refirgresierad e B e Bliom e fR e 3RS B piedr A, " B o

G u AsparkiserAbgastid Fit of BysevehypoinCitandaidreuise (M8Qubd, DOV, Sbs Inkyist. Agp. Mdak. 4810 Pr o

Thr Phe G in Ay Thr L Gu 9 0 5 Iie Lys Arg .Thr, Va a Ala
Pro Se‘?d'l\fé?&gnghq P52y Bec %ﬁe %?%Alligtolg%s&/ Tgojrg‘éf’mﬁsabe IH%thSLgﬁer’f’_¥ Ser dy
Thrs Al aqug@lfhe\éﬂiouﬂ(@f plfo¥ghobyediedlidbsidSleakddled hmslﬁlga-%&n 13he ca'lyzﬁnigg 2779 Qu Al a
Lys Val G n Trp Lys Val 140 145 150 As n aleu Gn Ser Gy Asn Ser G n
Gu Se?OtallgﬁRgf'h{Bh@OWerfB‘Bt of dles 2695 Wes 35t FQSIBU@ET“EWS"‘S %@’ e‘g@f thefﬁrw e‘l‘&‘%‘tggr Leu Ser
Ser Thfetde@bn. Thr 170 175 180 Leu Ser Lys Ala Asp Tyr Qu Lys His Lys Val Tyr
Ala cys Qu 185 190 195 val Thr Hs Gn Gy Leu ser Ser Pro val Thr Lys Ser

Phe Asn 200pR@8iod dndBilds HoHER2EIPY R wad QR atheddibl the 4thAdrd MdrnRT

concentration was re-assigned. Intra- and inter-assay precision were evaluated by determining the

10 coefficient of variation (CV) of HER2/pTyr in a SKBR3 cell lysate at three different levels. The
SKBR3 cell lysate was diluted to obtain HER?2 levels that represent the low, middle, and high ranges of
the assay standard curve. After the Standard Material concentration was re-assigned the High Control
was not within the high range of the assay standard curve. Therefore, a BT474 tissue lysate control
was diluted to fall within the high range. The lysates, which were run as assay controls, were analyzed

15  induplicate over 5 days. The control data were imported into STATVIEW for ANOVA™ analysis to

determine the intra- and inter-assay standard deviation.

The CVs were calculated as follows:

100 x (Standard Deviation) / (mean control value)

20 The intra-assay precision CVs were 4%, 4%, 3%, and 11% for the BT474, High, Mid, and
Low controls, respectively. The inter-assay precision CVs were 5%, 6%, 5%, and 14% for the BT474,
High, Mid, and Low controls, respectively.
During the development of the phospho HER2 ELISA, a SKBR3 cell lysate was diluted to
22.9, 6.39, and 1.71 U/mL in neat MDA468 cell lysate. The samples were diluted in Lysis buffer
25  containing SKBR3 HER2/pTyr to maintain a constant level of HER2/pTyr throughout the entire
dilution series while matrix effects are diluted out. The dilution series was analyzed in the Phospho

HER2 ELISA and compared to SKBR3 HER2/pTyr without MDA468 to determine recovery.
Percent recovery was calculated as follows:

100 x SKBR3 HER2/pTyr diluted in MDA468
30 SKBR3 HER2/pTyr diluted in Lysis Buffer

The results for SKBR3 HER2/pTyr recovery at the three levels in the presence of MDA468
cell lysate, revealed the matrix significantly enhances recovery in sample dilutions between neat and
1/16 at the 1.71 U/mL level, with HER2/pTyr recoveries between 120% and 127%. Matrix

interference was not observed at any other level. Recovery between 80% and 120% is demonstrated in
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<213> Artificial sequence <220> <223> sequence is synthesized <400> 16 G u
val Gn Leu val Qu Ser dy Ay Ay Leu Val Gn Pro dy 15 10 15 dy ser
Leu Arg Lwo2s@voocges Ala Ala ser Gy Phe Asn lie Lys 20 2ETAG20p06BBs Tyr
lie Hs Trp val Arg Gn Ala Pro Gy Lys Ay Leu 35 40 45 Au Trp Val A a
Arg lie Tyr Pro Thr Asn Ay Tyr Thr Arg Tyr 50 55 60 Ala Asp Ser Val Lys
Ay Ar&ci?t&@el-mftm%'a@as%ﬁlble'ﬁﬁlauoﬁ?o@l/-[bﬁn 1Sefs Bufe0 75 Lys Asn Thr Ala Tyr Leu
G n Met Asn ser Leu Ala Gu As 808%90ThrA E’g Yricys Ser
Arg Trp d yOwgrign ﬂ&de@@ tpps 1ypgies yege 1‘3(5’61131 Blteﬂltgo'lffﬂ‘[l‘ %‘i fﬁ“g WG n ay
Thr Lef iabhod; ﬁ% AR E395 A Sehe slakhglditidn20Aha BILT4 smgﬂe&-mu@wer&rnalyﬁﬁr Val Phe
Pro Leu Ala Pro ser Ser 125 130 135 Lys ser Thr Ser Gy Thr Ala Ala Leu
Ay cyduringgesglapmeyiswasdgl0y Jige Qwaﬂb’ﬁatwerﬁ?é lypsidpftes tf“iuStF‘i‘(@“Véf‘teWr Val ser
Tr pS AS Bons&iratidnwairaski §ed1qge &Qﬁn{&ﬁt@ﬁ"fm BRMovERM 1abs Vakisd ddabrdflBe Pro Al a Val
Gn Ser Ser 170 1 eu Tyr ser Leu Ser Ser Val Val Thr Val Pro
Ser Se?xpséﬁ?dIi@lSZ/RmCQ@@“@éwsG y Thr G n Thr Tyr lie Cys Asn Val Asn His Lys
Pro Ser 200 205 210 Asn Thr Lys Val Asp Lys. L Val g s_.Ser. Cys Asp
Lys 215 220Thosproppfdifffrenceyfyr tf@;ﬂélutmﬂéelFﬁSOW*E?}blSl@‘i‘ H‘dﬁlﬂaf rs?}“lée 3’&“‘%&&1“‘@8& ady
Ay 23Q:23RuRA8 a&¥fower Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255 lie Ser Arg Thr Pro G| u Val Thr Cys Val Val Val, Asp Val Ser
260 2650024/ @rdaiest CortettedBaulPyucG lovrest Gbrrécysl Réhdt vA8®) Trp Tyr val Asp Ay Val

279 280 28fydradeldr YhtedthRi 1608t AbReckd Redilvalik® Pro Arg Glu Glu Gn Tyr Asn

Percent differences for ovarian tissue lysate HF8198 were calculated starting at a dilution of
either 1/80, 1/160, or 1/320. Percent differences for ovarian tissue lysate HF7945 were calculated
starting at a dilution of either 1/320, 1/640, or 1/1280. Percent differences for the remaining ovarian
tissue lysates were calculated starting at a dilution of either 1/20, or 1/40, to determine the minimum

15  dilution as well as assess the linearity of dilution.

The differences for the BT474 dilution series ranged from —9% to 12%. The differences for
HF7930 and HF7934 dilution series starting at a 1/10 dilution were 43% and 38%, respectively. The
differences for HE8197 were 2%, 8%, and 5% for dilution series starting at 1/320, 1/160, and 1/1280,
respectively. The differences for HF8198 were 72%, 34%, and 3%, for dilution series starting at 1/80,

20 1/160, and 1/320, respectively.

Eighteen different ovarian tissue lysates were analyzed in the phospho HER2 ELISA after the
Standard Material concentration was changed. Samples were diluted two-fold starting from 1/20 to
1/160. One sample was LTR at a 1/20 dilution; 10 samples were LTR at a 1/40 dilution.

Seven samples had measurable levels of HER2/pTyr at 1/20 and 1/40 dilutions and one sample had

25  measurable levels of HER2/pTyr up to a 1/80 dilution. The differences for samples that had
measurable levels of HER2/pTyr at 1/20 and 1/40 dilutions ranged from 16% to 34%, with three of
seven samples with differences less than 20%. The one sample that had measurable levels of
HER2/pTyr up to a 1/80 dilution, sample HF7931, had differences of 16% and 4% for dilution series
starting at 1/20 and 1/40, respectively.

30 Pertuzimab and trastuzumab were analyzed in the phospho HER2 ELISA to determine if these
therapeutics interfere. The antibodies were diluted to concentrations ranging from 1.5 to 10,000 ng/mL
in heregulin stimulated MCF7 (MCF7+) cell lysates containing 98.48 U/mL HER2/pTyr.

During development, cell and tissue lysates were subjected to four cycles of freezing and
thawing to determine the effects of temperature cycling. Frozen SKBR3 cell lysate and BT474 tumor

35  lysates were thawed at ambient temperature. From each lysate 10 pL were removed and diluted in
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290 295 300 Ser Thr Tyr Arg val Val Ser Val Leu Thr val Leu H's Gn Asp 305
310 315 Trp Leu Asn Ay Lys G| u Tyr Lys Cys Lys Val Ser Asn Lys Ala 320
325 330 Lwo2ben9fdoa Pro lie G I u Lys Thr lie Ser Lys APaTligso0coys3c n 335
340 345 Pro Arg Glu Pro Gn Val Tyr Thr Leu Pro Pro Ser Arg Au G lu 350
355 360 Met Thr Lys Asn Gn val Ser Leu Thr Cys Leu Val Lys Ay Phe 365 370

375 TyrA frbFe ifh Hhi e & dﬁen anldsso 385
390 ssP X;ﬁlluc‘ﬁ{t 'ﬁ?eorellnélﬁinék_lﬁaté/saxl/err%zirsg rpr i 1V8.| Leuoﬁﬁ% aid fsbifa o0 oo

405 Se thawn@agahwe T@@@an’ng)@s veesg orjcy againaigmated g fliluseddn é@%ay §épe%ﬁfgstfwﬁzeﬂ%v 415 420

Gn yC X e m 1 €aure was re 1 430 435
H s gy )Asfﬂ }I{%h fPQZ%‘ﬁ 8 g Bmp eoll Cd}é@lo b @e? %rﬁobbééb%ﬁgﬁ4oﬁ’%ﬁl<zlo> 17

<21 1 > Wf@m tPREcerRlZgd th&ldtfleﬁze@llaa‘{ C)’S’é%q@é Bed3x pRpestivelP3> Sequence i s
synf hesi Z ed DiIBteg ganmjres wg asgz d 1@%{6 pﬁg%hJ) HER@EPISA?EO dtRFmifd HER%T{ Pééavéﬁ’ r ser

Leu ser Arg va l'te Thr c Al a Ser
Gn 20w2tﬁ 18PecAmphe/diesiBermple.e TiE gfresmsam;plalsrlaqgsamyle taemirgn the m_ly@l tlmnga y Lys
35 40 45 Al 0.k T 50 55
60 val Pro OVﬁ\P' of gﬁ%ﬁggﬁﬁap&&refor %Jéb% %Edﬂ%n@ﬁ%_w@é&gf% 91 0b%. ﬁlﬂ‘!’ 1%@7% 75 Leu
Thr 1i eesﬁmwe&eerceur}@fermHﬁRlzlipTﬁspsdﬁllpée Fda Wene 99Wyr103‘§orar@@9%5fogd)x @s G n

|G| 2 -Il_z gn%%’;bsaqqﬁﬁs,\%spec’glxle(}y co{g?%of%ﬁ%7%%%y&¥arﬂmé 36%5we]r9 pll%) @6%y§1dva| Glu
10 99%, for 1x, 2x, and 3x samples, respectively.
The Lower Limit of Quantitation (LLOQ) was set as the average concentration of the low
control, 1.35 U/mL. Because the low control is included within each experiment, it is a reliable
indicator of the lower limit to which samples can be accurately measured. Therefore, the minimum
quantifiable concentration in the phospho HER2 ELISA is the LLOQ multiplied by the minimum
15  sample dilution (1/40), or 54 U/mL.

Conclusions

A sensitive and accurate ELISA was developed to measure HER2-associated tyrosine

phosphorylation (HER2/pTyr) in tumor tissue lysates. The phospho HER2 ELISA demonstrated

20  sensitivity down to 1.35 U/mL with a minimum quantifiable concentration of 54 U/mL, where 1 U is
equal to the amount of phosphorylated tyrosine measured in a SK-BR-3 cell lysate containing 277 pg
total HER2. The phospho-HER2 ELISA demonstrated good precision at four levels. The intra-assay
precision CVs were 4%, 3%, 3%, and 11%, for the BT474 tissue lysate control and the High, Mid, and
Low SKBR3 cell lysate controls, respectively. The inter-assay precision CVs were 5%, 6%, 5%, and

25  14%, for the BT474 tissue lysate control and the High, Mid, and Low SKBR3 cell lysate controls,
respectively.

The phospho HER2 ELISA demonstrated good recovery of HER2/pTyr in the presence
MDA468 cell lysate. Starting at a 1/16 dilution, recoveries ranged from 88% to 120%. The ELISA
demonstrated high specificity as EGFR, HER3-IgG Fc, and HER4-IgG Fc do not cross-react with the

30  assay coat.

Human ovarian tumor and BT474 mouse xenograft tumor tissue lysates were used to analyze
linearity of dilution and minimum sample dilution. The differences of dilution corrected values for the
BT474 tumor lysates ranged from —-9% to 12%. Out of the seven ovarian lysates that had measurable
levels of HER2/pTyr at 1/20 and 1/40 dilutions, only three had differences less than 20%, while six out

35  of seven had differences less than or equal to 23%. The one sample that had measurable levels of

HER2/pTyr up to a 1/80 dilution, sample HF7931, had a difference of 4% for dilution series starting at
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110 115 120 Phe Pro Pro Ser Asp Glu Gn Leu Lys Ser Ay Thr Ala Ser Val
125 130 135 Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gn
140 145 1&O 200009k693 val Asp Asn Ala Leu G n Ser Ay Asnp8gruseos/oisssu Ser
155 160 165 Val Thr G lu G n Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
170 175 180 Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys H's Lys Val Tyr
185 1904&91511&&16 y0se Sanlptes Wl nofieet Hie x2@b rritetiy atlaeninitemm SewioPosfa/2dl Thr Lys

200 er Phe Asn Arg Ay .G | s 215 <210> 18 <211> 449 <212> PRT
<213> glF‘F%"f? gleﬂlnl%aﬁéﬂBédg'f?ﬁ§V‘189?§§ ‘Sequence i s synthesized. <400> 18 d
u val G n TRIBIPAY tisdue WsR& anGFhiymid dvadnytistur Uysta karkplesrHIRN 97 &ddyHFR 188 B 15 Gy
Ser Leu Arg Leu Ser

s _Ala Al a, Ser, Phe Thr Th Asp Tyr
Thr Mebighagasyiapleleypls % IERy/ATyAad T@ﬂ'aregdﬁ“tmbﬁviﬁwléﬁf’égléég §21%”Umr val Al a
Asps Vahuaﬁﬁtam%rrgqgé\%ﬂths @srsayGIihy 3@474 afblebhil sinple HF3 5y, GRicAsM & Rightsg Phe Lys G
|y Arg Phe Thr Leu Ser Val gp er 65 70 75 Lys Asn Thr Leu Tyr Leu G n

Met  Aseasaied BER2/RTyr %P%?n@ttqnmgbms Igpag @ariap tuapos tigsye suppst, dilpted Hgearlyy 5 Ar g

Asn Lehdgohoht a%@m%}@ Essf’yh@n Y fin e%ﬁtré‘s@@arﬂ@éH?@@S'ﬁﬂﬁkeJ b{cfnh}{éaﬁy@ thY c&aeBre@or Thr
Leu val ﬁr val Ser ﬁa 110 115 120 Ser Thr Pro Ser Val Phe

Pro Le@lwp&HﬁRé/pgérrcogéﬂtrwgs momtoniglly ngreased thmshosgﬂle @Sﬁbyra@? apd gppearip 4 Al a
Leu G bMteraqaliggogmtwgys ASp 140 145 150 Tyr Phe Pro G lu Pro val Thr Val

ser Trp Asn ser GIly Ala Leu
10 SKBR3 cell Iysates subjected to three freeze/thaw cycles demonstrated very good recovery.

HER2/pTyr recovery ranged from 104% to 113% with respect to the same freshly thawed sample.

Two BT474 tumor lysates were also subjected to three freeze/thaw cycles. BT474 phospho
HER2 recovery ranged from 99% to 103%. HER2/pTyr recovery from BT474 ranged from 96% to
111%. Therefore, temperature cycling does not appear to effect phospho HER?2 activity.

15 The phospho HER2 ELISA does not demonstrate any interference from either pertuzimab or
trastuzumab.
EXAMPLE 3
GENE EXPRESSION PROFILING FOR DETERMINING HER2 ACTIVATION
20 This example shows how HER2 activation can be evaluated by determining gene expression

profiles as an alternative to determining HER2 phosphorylation directly. This profiling may be done
on fresh, frozen, or formalin-fixed, paraffin-embedded ovarian tumor specimens, but preferably the
latter.

Ovarian cancer specimens treated with pertuzumab were profiled for gene expression using

25  AFFYMETRIX® microarray analysis performed according to the manufacturer’s instructions. The
microarray expression data was analyzed to identify gene patterns which would be associated with
HER?2 phosphorylation status. Remarkably, a pattern emerged where tumors with relatively high levels
of expression of EGFR, HER2, HER3, and the HER ligand betacelullin were also positive for HER2
phosphorylation. The correlation was positive in six of the six HER2 phosphorylation positive cases,

30  and none of the HER2 phosphorylation negative cases were predicted positive using microarray
expression data as the basis for the algorithm.

In a second analysis, prediction of HER2 phosphorylation status was achieved by using a
single gene only, namely betacellulin. All six HER2 phosphorylation positive tumors had a betacellulin
expression above the median, again using microarray expression data.

35 A second method for quantifying gene expression, quantitative real time polymerase chain

reaction (QRT-PCR), was used to validate, and was compared with, the microarray data. gRT-PCT
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155 160 165 Thr ser Gly Val H's Thr Phe Pro Ala val Leu Gn Ser Ser Gy
170 175 180 Leu Tyr Ser Leu Ser Ser Val val Thr val Pro Ser Ser Ser Leu 185
190 195 Gww 20dwo9@9s Thr Tyr H e cys Asn Val Asn H s LyspPrwsSew/ofsss 200 205
210 Thr Lys val Asp Lys Lys val GIU Pro Lys Ser cys Asp Lys Thr 215 220
225 His Thr cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Ay pro 230 235

240 Serwovrl beRheefdrfd B&Boﬁbﬂn&mdg)gsnﬁxﬁrebsy& i8R tiﬁib'al Ilaﬂbht&@ﬁplé hRil&AbIn450 255
Ser Ar% Thr Pro G IU Val Thr Cys _val val Ser H's 260 265 270 G

"0 Ap SBRGH e53. DiEeye tepBloRs i 7 5 sty et 1y Wanedtpd, S8 9 Fomrsss
val H' %eﬁ&ﬂled\bﬁdebdfﬁe&r TAICrbM® 21 OA R I PlAnbl. @6A(t):$3-40, (DY64) AR Mok a2 ThndP5 300
Thr er val Leu Thr val Leu His Gn Asp Trp 305 310 315 Leu
Asn G fetlﬁsé%ﬂﬂ?f@%) BngﬁseXL%d\fr@m fepzen oyapan o uging epmmergjalyayaitebly pr o
Al a5Pr Qedghits ﬁ)d] de¥i® vmﬁcdrl C&1iffia. inef Ad lpyo%esqoy'rﬁgmﬁim FPpFhhaRde Arg G
|U Pro G'n val Tyr thr Leu Pro Pro Ser Arg 'U Met 350 355 360 Thr
Lys Asnved desigegd t@ éwe prapficym lengthyssofjabept V&) baﬁwr @Sy TP?TéCﬂWﬁ'WQGQJaBW'@teQ‘?B Pro Ser
Asp i %R’%LIQ?RV\?SIingQ fA%l(ﬁA@ITﬁﬂétréﬁént thl I@%Sy@eﬂ]sr Whgkﬂrbbséﬁ%vg@éf tROfdstASn Asn
Tyr Lys Thr Thr ro Val Leu Asp Ser” 395 400 405 Phe phe
Leu Tyrgeres mowhzeéé@thwmf wlrefﬁs@pelgy@s Q&\e “mlxge kﬁﬁpma geng GHS 4ves sl z@d @ theG | y
ASN Valofiie p&B o of B o} AbadlRl ald erGupitethd Leu Hi's 425 430 435 Asn His
Tyr Thr Lys ser Ser Leu ser Glly Lys 440 445 <210> 19 <211> 195
<210> PRT <23@$,d op@hmxggpme@ﬁgloted above an algonthm was developed based on gene expression

profiling date of tumors with known HER2 phosphorylation status by ELISA. A tumor is deemed

positive for a gene expression profile associated with HER2 phosphorylation that has betacellulin or
amphiregulin and HER?2 expression at the median or above and/or EGFR and/or HER3 expression at
the median or above. Alternatively, expression of betacellulin or amphiregulin alone can be measured

15 by qRT-PCR to identify tumors with predicted phosphorylation of HER2.
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<400> 19 Thr Gn Val Cs Thr Ay Thr Asp Met Lys Leu Arg Leu Pro Ala 1 5 10
15 ser Pro Glu Thr H's Leu Asp Met Leu Arg His Leu Tyr Gn @y 20 25 30
Cys G n a0 vloo@on Ay Asn Leu A u Leu Thr Tyr Leu ProPThrus3®eA06344 5 Asn
Ala Ser Leu ser Phe Leu Gn Asp lie Gn Glu Val Gn Gy 50 55 60 Tyr Val
Leu lie Ala H's Asn Gn Val Arg Gn Val Pro Leu Gn 65 70 75 Arg Leu Arg
lie Valwﬁggcﬁ,ﬁ(ed‘ﬁg]r G n Leu Phe G lu Asp Asn Tyr 80 85 90 Ala Leu Al a Val
Leu Asp Asn d Pro Leu Asn Thr Thr 95 100 105 Pro Val Thr dy Al a
Ser Pr d & Ipet@%%wnwg tirge ¢p 1@@8@@9@9@@@1 @HE) qrisgrvivabingcgnosepatit®y Thr Gu lie

Leu LY%Olﬁ)ﬁsu@aﬁm}@teri{ngH I—iEReane&atAtgrQnﬂiglﬁ)rme RnA8 Bn Bh&inEvRich-S4er@y $THYr G n
Asp T i e Asp lie 140 145 150 Phe H's Lys Asn Asn G n Leu Al a

Leu Th tOl’ ﬂléﬂveﬂ iﬂéth%B%ie“Fhﬁ‘he%ﬁhqs%lelﬂmall%lsdlmlﬁ’s§§1RaAFﬁiﬁNl a cys His Pro Qys ser

Proshet, %émlefﬁ% (gc:falr§q 1'1%17691 tillg ﬁEﬁ%Qné%i &109!&111{091@})13@ d1'm§?zrat1c§QEhlﬁdt' Asp Cys
G n Ser Leu Thr Arg 185 190 195 <210> 20 <211> 124 <212> PRT <213> Hono

sapi ens- &“h@@lﬁthgtﬁofﬁlﬁimﬂ/@r clagys? wheeigthg HER digghzapipminpibgordybitsyERY y Pro Leu

Pro 1 3 .10 nfs.Asp Cys cys Hs Gu Gn Cys Ala Ala Ay cys Thr Ay Pro 20
25 30 Lys I—tﬂ% %Jelro Asp cys Leu Ala Cys Leu His Phe Asn His ser Ay 35 40 45

lie cyd @hemgbod ¢fiapy @}esofﬁmre&b@n&émmvmherﬁnnhemanelmnaﬁpmdlms BBRB5 60 Thr
Phe GLA@% fovet Pro Asn Pro Gu Gy Arg Tyr Thr Phe Ay 65 70 75 Ala Ser
r

cys Val Ala cys Pro Tyr Asn Tyr Leu ser Thr Asp
5. The method of any one of the preceding claims wherein the patient’s cancer displays HER2

phosphorylation.
6. The method of claim 5 wherein the patient’s cancer displays HER2 phosphorylation as evaluated in
a phospho-ELISA assay.
7. The method of any one of the preceding claims wherein the patient’s cancer displays HER2

15  activation as evaluated by gene expression profiling.
8. The method of any one of the preceding claims wherein the HER dimerization inhibitor is an
antibody.
9. The method of claim 8 wherein the antibody binds to a HER receptor selected from the group
consisting of EGFR, HER?2, and HER3.

20  10. The method of claim 9 wherein the antibody binds to HER2.
11. The method of claim 10 wherein the HER2 antibody binds to Domain II of HER2 extracellular
domain.
12. The method of claim 11 wherein the antibody binds to a junction between domains I, I and III of
HER2 extracellular domain.

25  13. The method of claim 12 wherein the HER antibody comprises the variable light and variable heavy
amino acid sequences in SEQ ID Nos. 3 and 4, respectively.
14. The method of claim 13 wherein the HER dimerization inhibitor is pertuzomab.
15. The method of any one of claims 8 to 14 wherein the HER antibody is a naked antibody.
16. The method of any one of claims 8 to 15 wherein the HER antibody is an intact antibody.

30  17. The method of any one of claims 8 to 15 wherein the HER antibody is an antibody fragment
comprising an antigen binding region.
18. The method of any one of the preceding claims wherein the cancer is selected from the group
consisting of ovarian cancer, peritoneal cancer, fallopian tube cancer, metastatic breast cancer (MBC),
non-small cell lung cancer (NSCLC), prostate cancer, and colorectal cancer.

35  19. The method of claim 18 wherein the cancer is ovarian, peritoneal, or fallopian tube cancer.

20. The method of claim 18 wherein the cancer is advanced, refractory or recurrent ovarian cancer.
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80 85 90 val Gy Ser cys Thr Leu val cys Pro Leu Hs Asn Gn du Val 95 100
105 Thr Ala Qu Asp Ay Thr Gn Arg cys Qu Lys Cys Ser Lys Pro 110 115 120
Cys Al a AvVQ 2Mal091®@30> 21 <211> 169 <212> PRT <213> Honp PEaAfiiSeovs/066380> 21
Cys Tyr Ay Leu Ay Met GQu H's Leu Arg d u Val Arg Ala vVal 1 5 10 15 Thr
ser Ala Asn lie G n GQu Phe Ala Gy Cys Lys Lys lie Phe 20 25 30 Gy Ser

Leu Al 31 Phg ﬂ-[&hbd’:)c{fgnﬁdé o?ﬁn@ pPBéau%%ﬂxil% WhedSR R HERNiRen2tidPinfiBitered  Asn Thr
Ala Pro Leu G n Pro n Val Phe Au 50 55 60 Thr Leu Gu Qu

lie Thrﬁdlmngﬁtelr%sﬂrasEéluglwli!ﬂ-wm@r@@m Ala Trp Pro 65 70 75 Asp Ser Leu Pro Asp

Leu Sery, Vi . Hi
Asﬁ 22.A?ﬂle lﬁaﬁodgef I@nﬁ{% o#ﬁ‘aﬁm?é l}@ 20 ?drl]nﬂélglﬂ g&m?%tggx% Aregon@ tlYer &Ilc eakg%g :fdafl{r p' LZ !

Gy Le@emagerﬁer Leu Arg G u Leu 110 115 120 Gy Ser Leu Ala Leu lie Hi

> HB S 2ASHe lﬁgsthMFgleﬁm:_?ﬁ raéth di!‘s% ollnﬁgb ﬁgut%%g ?s'se téd ﬁg}ﬁ r,}%%lougfz&slﬁ gsp Gn
eu Phe Arg ro H's Arg Pro
Adu As phﬁxqmeﬁapsutidagerﬂ IiERlwbﬁmarmlﬁadyalrectectigwnﬂt@uum@raismzlm@& aiigerR pat> 142
<212 Sl B g 0 B B SR R
Arg QG kin@e inhitston, QY inhditd5 n@Osteroidal anti-inflammatory drug, farnesyl transferase inhibitor,

antibody that binds oncofetal protein CA 125, HER2 vaccine, HER targeting therapy, Raf or ras

10  inhibitor, liposomal doxorubicin, topotecan, taxane, dual tyrosine kinase inhibitor, TLK286, EMD-
7200, a medicament that treats nausea, a medicament that prevents or treats skin rash or standard acne
therapy, a medicament that treats or prevents diarrhea, a body temperature-reducing medicament, and a
hematopoietic growth factor.

24. The method of claim 23 wherein the second therapeutic agent is a chemotherapeutic agent.

15  25. The method of claim 24 wherein the chemotherapeutic agent is an antimetabolite
chemotherapeutic agent.

26. The method of claim 25 wherein the antimetabolite chemotherapeutic agent is gemcitabine.
27. The method of claim 22 wherein the second therapeutic agent is trastuzumab, erlotinib, or
bevacizumab.

20  28. The method of any one of the preceding claims wherein TTP is extended.

29. The method of any one of the preceding claims wherein survival is extended.

30. The method of any one of the preceding claims wherein administration of the HER dimerization
inhibitor extends TTP or survival at least about 20% more than TTP or survival achieved by
administering an approved anti-tumor agent to the cancer patient.

25  31. A method for extending time to disease progression (T'TP) or survival in a patient with ovarian,
peritoneal, or fallopian tube cancer comprising administering pertuzumab to the patient in an amount
which extends TTP or survival in the patent, wherein the patient’s cancer displays HER2 activation.

32. The method of claim 31 wherein patient has ovarian cancer.
33. The method of claim 31 or claim 32 wherein the patient has advanced, refractory or recurrent

30  cancer.

34. The method of any one of claims 31 to 33 wherein administration of pertuzumab to the patient
extends TTP or survival at least about 20% more than TTP or survival achieved by administering
topotecan or liposomal doxorubicin to the patient.

35. The method of any one of claims 31 to 34 further comprising administering a chemotherapeutic

35  agent to the patient.

36. The method of claim 35 wherein the chemotherapeutic agent is an antimetabolite
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Val

Asn
Asn
Cys
Ay
Au
Cys

Ser

G uducys Arg Val Leu G n dy Leu pro Arg @ u Ty r Val 35 40 4 5
Ala Arg H s cys Leu Pro cys Hs Pro d uCs G n Pro G n 50 55 60
Ay S®O Me09Tdy8 cys Phe Gy Pro Au Ala Asp G n cy®Cyals2@6/003345 Al a
Ala H s Tyr Lys Asp Pro Pro Phe cys Val Ala Arg Cys 80 85 90 Pro Ser
Val Lys Pro Asp Leu Ser Tyr Met Pro lie Trp Lys 95 100 105 Phe Pro Asp
G uhéhgthefdpgutioyger® N Pro Cys Pro lie Asn Cys 110 115 120 Thr H s Ser
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