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PREDI CTI NG RESPONSE TO A HER I NHI BI TOR Field of the
I nvention The present invention concerns the use of
wo owsHER30 as a sel ection criterion for treati NBCT/ARINES/055502

pati ents, such as ovarian cancer patients, wth a HER
i nhi bitor, such as pertuzumab. Also, the invention is
related to the use of high HER2: HER3 ratio as a
selection criterion for treating cancer patients, such
as ovarian cancer patients, with a HER i nhibitor, such
as pert uzuRRBDICHINGI BESPONSE{ (@ Al HERANHOIBITTGR at es t o
the use of high HER3 as a selection criterion for
treating cancer patients with a chenot herapeutic

wkhﬁgggmz |nstance genti t abi ne. Background of the

ventron H R Rec e s an odre Ther eaga
TR R P Gre P QPP oG PG 1 FS0E A o reating cancer
patients, Bydhrak at?latnal‘rea‘hcatpat‘léht@ﬁmthelHERglthftch sudih i pRFteAiiadt | on

ST S AT A —
treatmg em&pbﬂren(s%Ras duatiddl cand@F patlefk,)withHERER (dRB s@h ap b&ﬁlzumab

gglganRgb lf%fbél?sl?; B%tesdg R4 %g@méélélﬁf{é g%g é?%%cylon crlterlon for treating

cancer pmhts @\amaabhemothmmnnd@emtgmam@mcel gampigabinecul ar ,
i ncreased expression of EGFR has been observed in
breast, bl adder, lung, head, neck and stomach cancer
Backgemndef thedavenkiombl ast omas. | ncreased EGFR recept or
expression i en ssoc' ted \\ I ncr.eased
production o £ heFeagainsty growt h
f Het HERafaﬁh@ T ekeror, b@élnte hlﬁnﬁéﬁ'rﬁret iPoFtart hédators of cell growth,

sulting i.n receptor vat. i by an auto rine
diffrel i i 3W9Vﬁbaf'rﬁlr§§ﬁpt°e3 lyg'acl Jr8 (R AR BiOP Aefding epidermal
growth Tedr rec@gtodEGFROBrbB1 29 4)ER 1 MpTERC! (B®L 0apIIsOdHER3 (ErbB3) and HER4
EbBd|rec#?ed agai nst the EGFR or its |ligands, TG~ aand
( %&?y ave been eval uated as therapeutic agents in the

t EG@ER, rsatdde® by sheCdro BB kdng Nigas (b'btlﬂﬁcauﬁﬂ? ,lmﬁl-lcgted iBAGRAnddaldithey. In
eta cer

Ty T
stomacB 0ant &2 wkH @5gl(obﬂ9t5ﬂlas -Ifﬁkﬁea‘éail)limi\m g%éﬁ@&;ex&gssioh% dtleRassociated with
nally raentiftie

s F PR oS PRl LD TS 8R0S e cmetumer

cells re@riltn@é’lﬁil’fh@@tot yctivﬁt&ﬁht@Cbnr@t&nne-mﬁuﬁeﬁ&y\p@ﬁﬁdy f Bﬁsﬁlg@fand MRndelsohn
rom a poi nt

e resu
Pharmil, S0Pk R QLA MERly Shont e REHEk sABH by BR P s,
TGF-a@hd E(til@, h&t?méleéi/aﬁﬁﬁﬂ ed theragiid Adeht€ ai thofeadhenk BﬁsuﬂUﬂ'ﬂignanmes See,
u is observe n breast and qvari

c.¢. BT MR FEra N et 1 Hesg B ar st ASr 00t P md Wu eral
J. Clindhvesd 95:807€008(19285: 177- 182 (1987); SI armn et al,

ence, 244:7Q7- 1989).: and US P
alsoeo8 FFMOFQ R éﬁeﬂts’df I rfﬁ%sarrgsﬁﬂsaﬂarts“@s aisthe groduct of
the trarisfaﬂhmg @eﬂe%nﬂ@irq@[a@ﬁaﬁha@cﬁ&ﬁ@ﬁﬁﬁlyhﬂ:&te@ﬁ@sﬂ The RalvuRE tdr@lof the neu
uman tugp CNerex res |on of HER2 (frequently but
proto-o e P AP 208 Y Ej%}h Al Bl ieEa 1o yn e Genmbbigession of
the enc@dbﬁ@fdtﬁﬁl AmpRfidagsn SRARCHARAASMbIOE bﬂﬁiﬂungotﬁ&b&i ABFB& afd ovarian
nach endonetriu salrv gl and

t
cancer%ngﬁ SOl POOTDPEIOH GHBTUAET ci s 21k 158kig87): Slamon e

al., Sczém@ 1294: O@TJEIZS(NSQ) ngd e FaiNo. 33681808, T328te! 70&)0&)1 88mion analogous
kota et ah, Lancet: 1- 165- %%} (1986) ukushi ge et

o that g prss PREOBSTEINS eg BTG g G)mOfta}%‘rer%p@fsmawf HER2
(frequefdcing @steinReiSnly due to gene amplification) has also been observed in other carcinomas

including carcinomas of the stomach, endometrium, salivary gland, lung, kidney, colon, thyroid,
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3:21-31 (1988); Cohen et ah, Oncogene, 4:81-88 (1989);
Yonenmura et al. , Cancer Res., 51:1034 (1991); Borst

w@e00ah094@ necol . Oncol ., 38:364 (1990); Wi nerPE&L/UsIvN8/055502
Cancer Res., 50:421-425 (1990); Kern etah, Cancer

pancreggeﬂxd b aﬁ(ﬁ%ﬁ%%ﬂrarﬁ&%go% ;! Eﬁlr l%f %lt %’gzencgaﬁ%?z4 ?%?5) }’g%&? gt a? Lancet:
1:765- 75@7%9&9) diskeshigeral, 3ol CalhBet, G358 1569) @ymt al., Oncogene Res,

3:21-3}&1'9%3 ﬁ@"g}%egtﬁt A on %tel?é’g ls? 8839}9’955)9 113583573 %&nceﬁk‘e‘? 51:1034

(199D oResptex @, el |0ﬂCCd 1 é&ﬁ@(’t(@%n\\;’emer(eml élanedr Reﬁaﬁ@fﬂéﬂ 425 (1990);
Kern ej‘-zgt tCanc%pRes]' %g S%%(I%é@ 61)a’rk 597? Sc ce;‘%e‘s. , %g@f zgsfs%'zmu etal., Mol

287827-33 (1 5 et a ncer
Carcinpg 99 734-258 P Bxdaslendat abBr.al Carrer Th38: 3615(@9&82,6%111ams et al

Pathollzéhgg%éé 46- %ggg?)d'aﬁé MidS68Y a8 ﬁ{]éls%s%%z bo}. | %égz may be

human protei n product ave been
overexpegsbd in ragsthtc@htes fque s/ Kaverr Lair. 98U 8&A (1990 Ress eaghaHnmt Pathol.

28:827%33&596}3 R t%?@ﬁpe; %9%63%70%)%57 fgg%dag%eréﬁgﬁllrghwo 126-31
(1993)Met h. Enzym 198: 277- 290 (1991) and W04/ 22478.
2:4
XSS Ehifled s CRROAEOE Tt AT PR e
deSCHbPégl ons of pl85 " result in synergistic anti-tunor
I - [ |

B8R el RSN TRl IR el 2y P QARG s
for exa@@teoB@bm%al 13081:69:d06 @RBS1 Mpdrs et al Mifbth. airh.. 198126)7 290 (1991);
and W@ééﬁi 47§'1]§%E[5?ZIZO‘7%%%%)2%%2 If]fb%S)t Jggorﬁtﬁa%lgtueg B zaltlbodles

pane ant | I 6s” Whi Wer e char ac
reactivewitingva digiinhiungiansot eé@t’z “ tagwtpin spedrdisticiang-nSior BRe@s on neu-

transfo?x?%dé}\tﬂﬁvﬁf 3 %114 g@qag eh de%c SB:E glg §I§ gﬁeng 5%@1 5?1 1ssdle%October

l'ow n uretot e anti Ies was detérm
20, 199%8r yst al  vi oI et stai ning of the nonol ayers after 72

ng, t 17Sp; n
G 7, 01 3P S L W oo o
HER2 @‘éllbbdwsa’vhl?h\mrﬂ flewagterion lbylg Hedum@n berst amtor delnresSKl BR#3hdRelative
[ Ll j f i . I [ .
o g LOSEOS AhL H  RosBp3gs cv
violet sfagrumgiofitiee envdaytts zléerHEFRQur@vgslegmrsaswyngaxmneasﬁnmmas obtained

win o Fhel 895 S5 A, BUASLOUNGELLBES L TOF 0SBty e
panel redER2 calttlatpodiferstiaito ¢ Iissedxtem iHhdzbsak Elie antibody 4D Vinerther
i ERORRBLAELES DTSRl Pl RRCET SRR Digpor v s
also U.8.10980) No.S17 7 bissugt Oc@bevitthl 9@ g ThatlERD aﬂtb@’(ﬁeﬁﬁsc@%%ﬂl)ﬂudzxak

et al. a‘?l%ggi% cql %Etrerlg%ed éx;? Fe g‘)} e"z/g kﬂ%gef ?esecgcl} (33 l 55% (%% 8 él%gO)gggtts etal In

Vitro 23B89 €199@whasuretr aa|Grm@au?eg=ulatramumaz (199twuSiepie et al. J. Clin.

Immungi'?blgi)q 1%3%2 él:b?gsk%lmgj e? )&:g/%(l; g‘eﬁdgz}é alH gﬁ%g%Bég%’%l)Sgav&s etal.

Cancer(lm@@l&()l In@Blungkaows k556268 (1993 BiPaliras &lwé ncfs¢ Qﬂ)$291118685 1994);
Vitetta %z 08665 ngélr%gée)arch%%%t3§)1 ?%998(19]94?“?11%(0%\5(@ & ézg 071 19:230%68(20):14661-

14665 @ 2947)2&)@& 206/, Biod Iipm. 266043002 (al9e:b)nBésr>quesa’aP@h Natl. Acad. Sci.
. 65 y ( C
oSS TN 2 e M s
Oncogept 1§:ha85rip# 0WOIHER2 ant i body 4D5 (huMAb4D5 8,
A recombinant humanized version of the murine HER2 antibody 4D5 (huMAb4D5-8,
rhuMAb HER2, trastuzumab or HERCEPTIN®; U.S. Patent No. 5,821,337) is clinically active in
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rhuMAb HER2, trastuzumab or HERCEPTIN (r); U. S. Patent

No. 5,821,337) is clinically active inpatients with
WOHERBA 4l expr essi Ng netastati c breast cancer sPCTIHS2008/055502

have recei ved extensive prior anti cancer therapy

. 37-7
patlenﬁ,Qﬁﬁ %-o@%re%resbm gstatlckbr%ast cancersjtﬁat% Ye rF?’% eﬁtgnspg éagor anti-

rastuzuna recel prova
cancer grechppr (Bgselyd @t o, It Clat Dorv!. SGFYBW(’ 192@) 'Ihﬁﬂ&ufnab rdcbi@ed marketing

approv%}nl?o% %@Bo&and%{l gdﬁqmls\(\natlc%n eptl_E %tSI ﬁ) gch‘ ne%‘e_{gﬁﬁtients

tunors oVeT expres
with mgtastativdadastssandet Whasa mnwso@reamsstth@HEMmtehe e n d escri bed

:\gwglﬁigzﬂi%?quof !:s Chovale‘lr%]ues piong%s ﬁvg bfefb%g%lbg%}él "l(allga%%lz g al. Int. J.

CancerCH38193REH9 1BM053@1@ & 36 DnfdRBdy:54BHBUE9I89Y; Mdier ef al. Cancer Res.

L

PNAS Cibre 8%:30 %685 (1199 H2B2%58 62 38@cdr FRQ2)ch SX2580-2369.(1992h; . Xuler al. Int.

) onGESS 55 38 A0 OB ASSD MEREL O K55 e

(1992)Eancwek eRé L anbd R¢575544584)58019§991) Sh8hawwietl. GincerBandar367-1373

(1994)§§§e§%§§ %;gzgce(% 3& %%%a 765 A{9%%a?1a eetrth% azBF§ 96%%5

267: 152@71515161(992)5m67P4t6199®) 5,783, 86; RdtkdagpeiNg al. ©né&3nd B6209812d09

(1997 )KI apper et al Oncogene 14:2099-2109 (1997). Honol ogy
screening has resulted in the identification of two

oﬁlmlogﬂmecmugMSmcsuftahn the identiberisn ofHERBthet ISERadceptdiofimily

o AL R I g

9197 (1599)) 20vYHER} (Bhrten Appln alo 599’@@4; PloNaIidn et #C Reoc. Bad. AITASci. USA,

00174 0 R B TR B s Eiean Bt g g

displayi lmcrae@sesgrea;xqmrcm% least s@mme axtast caa&t csblnres breast cancer

HER..r eceptors. are gener al.l din
\?§4re %ﬂ&}@g%[%s arggeneﬁag Y ?orlll nge Y&t m% SFYS 4t %ﬁg? f¥ati on
heterodirgertzhtomghthought ionioerems Ehetdh/lersd}' viBreHulbyregponeeto anasiety of HER

ligandsréﬁ%gg{]dcl reas?Ca Ve kelzs% h and ea}{tﬁgnﬂ%glég ?’QQ‘%@? EQ%R is bound by

ncer Researc
six diff¢ré¢@9ignds; dp(defnal grob&ﬂufadtongCB’i) Xradsfbhenggrbwini fgastdgiha (TGF-a),

e GRS LA B 28 AT N B

(Groengpit d& G th GarotsH 1 RAGR 6T (1(996) EGEmilyhd haegllin lpkdtennsaﬁsilltmg from

s RSHES) U1 T RE0ED Rl DR A 0 s

alpha, tglatapd ganmwbersgmllmsdegn@fetd Stiagl25ga0es5-a210 (|199ganﬁs Faht No.

s 5 U REL R B A L L5858 B oo
glial grovei: fdcﬂﬁsécmm a(:ﬂ;ﬂ%)lne tdedpror lﬁaluang adioity BATGIAY;, 886 9¢nsé@i And motor

neuron gigr]{l/ g ?aé:{r’%) féé\{ﬂ?# , FoLd Olreegve 1 1e)§1§r§ egtll 9?7‘0&']719@%76)#7‘.? égf§r2§7 (1994);

Lemke,((@@kg)c, &atdt lydfutbmi Wﬁé7-@é2:(& P and Deblee b Gh@dit Ryl 8351-85 (1995).

T I LT TR AR L

bind eitherd{ER3sor HERA3E6h &g 21 §/18&dne; 381 609(-6312 (@97Yoine Carrwdyelk bl Nature

51 SSHLG5E) Lub 80 SRuATRE 0 a7t s U e

(1997)merdeeirdgnini4f wiech bindsUHER4 [I-i{emarQ el MRG:AYenahB b3 -89 (1999)) HB-EGF,

r rted t HER3 or HER4 (Chang et al

betacellﬁg'?%}dee%ggg?ﬂgg‘é glfg (}?18%47 and Carraway et al Nature
387:512-516 (1997)); neuregul i n-3 whi ch binds HER4
(Zhang et al PNAS { A ) 94(18):9562-7
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(1997)); and neuregulin-4 which binds HER4 (Harari et

al Oncogene 18:2681-89 (1999)) HB-EG-, betacellulin
wa@easamideegul i n al so bind to HERA. Wii | e EGF anRICTVGR2001/055502

not bind HER2, EGF stinulates EGFR and HER2 to form a

h ' ' t e -R and ul i

AL B TR LMD R HALER PSR AR EBS U gk o
heteroddinge whirh itoatea RAF B rnd resuits phiosysthosphbatation o BIPPR2AINShd Ieterodimer.

. [ .r 0si ne ki nase, rp.et . al

R s T
al, suppier LalotwiseewBingiiZR 3 in go-exymysbeixwithsHER, e aktian sigautih s banhlesis formed
and ang%Jg%F EIE&E%I%%{%E% %EE’%E%% c%éiﬁs.le’co ?Sbl I%gé) {his%glrﬁté? t(élg&ogvlglli Set al., J.
Biol. CR&8( 20)201:4661 - 1846506 99400 WdjtionAtd itk iaffiméty byHER D éor heregulin (HRG)

P fiangty, of HER3 for, hereguli . | S, I ncreased to a

is 1ncre%lgeélrt]£!:rl Blé?%atr"] inf Stél{e a\l’¥hea.=:n Co-s: r%s%e_% &E@%ﬂegﬂeﬁﬁa]ﬁ‘eﬁﬁ#gc}] Sécglrnal of
Neurosalesaz, 1 5L E32D- 184Q (1999 uMnaissayfer Mg Wras Yok niced. 5 USB8D-14310435

19 490t M, ERER Bl PO g B
compleg6 HER4Glke TG, (o119 &) activ¢ $igmabisgetipldxovithieEMER2rrizRRand Cantley,

a bimconmpl ex. HER4, |ike HER3, forns an active
Cel”%g&@??’%g conplex with HER2 (Carraway and Cantl ey,

Qsitdnt FigliatBng 2BGA)) HERahdnkliep itbludeaUs 6/687,1 8, B6e87200937, US

s 8,005 LSS 1 B8 5005 o

US200Y81B216%!, 454,019568, 1884,3 B71H9, US 43,68903,065535,8US3002 6,054,297, US

o 53 0.8 S LRl S 4 08 0L

6,685,948 65 88D, ¥Y138WQ98200/, U33807.824, USUS33,304.8]28797,418, US 6,339,142,

Us 649578580 38 BB D b AT ISR LR,

US2008480@ 9281471, 8185,570184 5, LBRO0 eI 298MA OWRDRAI0527, US2002/0141993A1,

e T L T

US 6,62J52662/ 03432328 |, WODI100024 520080084200 86424/89566,

useonSR094L ORISR Y ROLGAAAE) PARGEAS, IR HAIER,

WO03/0U52602/R0GDGERAG3, WIDIDL4/89B66A 2, US20020 106 6517 85)2008348334,0

urandilen 0420805 gy oogu, LESURL R wo

87/07644520039/040 6,16 0, 9 1XA5R60) £PG4B 5163 1, HB20042 DR K368 5814,3 USEP 444,181

o1 BTy Bl ST S e s W o S

502,81 ER1,440Q 93/03 B4 1BEP SERM4UA B, EBB5@547 AIS US, B248,431L1JS EF14,554, US

o 800 T R P S R OISR

5,856,09¢) VG /582247B, UER,936434 UE dR128,0ER WBOBsB86721AUS 51884,396, US 5,846,749,

oo 157 R Ao 5 e AP SO ST PR O

6,270,765,8 564, BBR, 72\ 983 22878/,0 UBBRY1B 486, 18613 166,0283 B5H0 WD0858,

oo BRHATEE o (52 B WRHS 83mEEd wafRi

98/339B7U80ZP4,07 LUSVG 92464 7865S 6.358,6523915 LR 7203/0US 9598 W0 8935360V O

S N T/

01/533%, AP0 182504, WODD3/786303 O O0ND5 9B/, 3B 02 | 16433 136 §9%, 961, WO
USZOO%@/P@@%@; U%O(g’/(?ﬁq ?53%%3, \%]O’ 02%4?39%%/2%8?/8174%928, Y}Q 6,602,670 B2, WO

02/45653, WO 02/055106, US 2003/0152572, US 2003/0165840, WO 02/087619, WO 03/006509,
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01/ 20033, US 2002/ 0076695 Al, WD 00/ 78347, WD

01/09187, WO 01/21 192, WD 01/32155, WO 01/53354, WO
W@1200866840 WO 01/ 76630, W002/ 05791, WO 02/ 1 16HGT/ULE08/055502

6, 582,919, US2002/0192652A1, US 2003/021 1530A1, WO

o B e ROOELOMESRRS 5y MBSl 0

2003/0202933,0155840, 33M:0,029 HBI6159, USNG, 123/989 650A 6 ACDBA ,Q120002/0103973,

os QY BZEE e IS AP ORRER USRI B wo

01/05435,796,01%57246UU8S 801322233, UFRO@I®S81KE A, USWUI 67,541, WO 01/76586,

us 203 B0 R0 Qs B8R0 L o B LN Fes b

02/097H0 URLIBARAE 09 LS DOV 0TAAY MO 0LIS5 206, OURLTBEANO 11R089842
o 1. WD 01/ 76586, US 2003/ 0144252, WO 01/ 87336,

and ng %663710031515 Al WD 01/87334, WO 02/ 05791, WO

02/ 09754, US 2003/ OlS?OQﬂggdd&chOOZ/ 0076408, V\é)g/ 5467
o) 9842

PR AR B PR Pual B Gt e e g on HER2
overexpmﬂsmMmphﬁ@tlam eS@eﬂo_ees_tae@le_f Woperapyatbased), mrszhlﬁm 70234A1
(Hellm%\élige)‘,xagg @26&%13‘(@4'(%% 47h isﬂ?%gdi Av§8§ ygﬁ%moo%%g’s, and
Uszooa/nwmms %478%’ {RaUSP0081015298Y ; Ccn vk | cozgeﬂng

95 2002/ 0064785, 20
mnnunvgl)s@to?h)emls%é gﬂldglan(p 3110[%5%%[/161&1 Eggyg;anc&(/ﬁ 8%{1) ect nMsﬁ R2
overexpross®arnnd mgplificaiomohi st ochem stry (1 HC) and f uor escence
f

SgPbit b L el 2t SSESL1 RSB g ooy
and SmiiBR 9 /t0 248 fAdg Qrmngtesﬁdn}e toaastwindab @rdpgp US2004/013297A1
(Bacus ep cgg/cgng'fgr%t? §§er§mm%orﬁ3 ezdn ('Slgg fespe g%ebi?ué%gdé{)% gf}ggt etrlbrgdg) Ithrtla py.

WOZO(MSEIDQQW (@1‘313 @7 ) i Bactad toateteahining CEPARE SGWETHN 8] axnfal nlecule,

EGFR- %gl cLd, i es nbsfor W&)ﬁ%x}&?%g EA%F& Zdr%? sy to‘i)lomagP}/s and

c us
methodd éQreletnnmnmg semempm&EECtF(R 16M517(Q,Oékﬁtlma I—E]THUBN(EYO&OM% Cobleigh et
L. tyro I§ nase i nhi bitor. W02004/ 063709,

¢ COHMPS %ene ?Xpr?s o P%Fré Yorer Cﬁ‘%{’rek%r?%“oé‘ﬁd met hods for

dextlemmrcmtedgw&qnﬁﬂmm:mb tan HeaelEERoi uhléuajsy bav¢d oneER hidtivhdibn or
dlmerxz|_|tccl>n P§§ IZO% ﬁ%\%gngszcggﬁegpcgg?}% ol %Y'n g 51&@@ ecB%%gtgeirngssfogtEerapy
therew1ﬂalhcledd: WQolene€d Athiherpe ), US20080086%0% (BEwkeiseG Meyl for

r based on. act

N T T RET N R T
(Bossersedi@eta/on of patients for therapy therew th include:

Nt ot b S s e BB s pehggxrtssion i
archwal/ﬁﬁﬂﬂ-bﬁﬂﬁﬂ@cgﬂ%ﬁuesam T2 0QkEOQAGL 607 - 1Bas®maNERLres £dne profiling

et al Am 64(1 35-42 (2004)
by sendiubo B0 ool b ol RS AP bikiraioe A Bifigh fom
archivep arimbrfy ibiopeisbedded ti ssues. Ma et al Cancer Cell
: 607-6 04) descri bes gene profiling by gene

JT TR LGN i s PR e A S L oAk PERYITARG™
Genentécit,-SolG Hde FHacitdoPRprebanteaRe firkiAih A& Bla¥%esd afnts®b¥n as HER
dlmenzgtlon 1nh1§1tors (HDI) and functions to inhibit the ability of HER2 to form active heterodimers
with other HER receptors (such as EGFR/HER1, HER3 and HER4) and is active irrespective of
HER?2 expression levels. See, for example, Harari and Yarden, Oncogene 19:6102-14 (2000; Yarden

and Sliwkowski Nat Rev Mol Cell Biol, 2:127-37 (2001); Sliwkowski Nar Strcut Biol 10:158-9
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Pertuzumab (al so known as reconbi nant human nonocl onal
anti body 2C4; OWNI TARGtm, Genentech, Inc, South San
WOe@RadBdd) represents the first in a new cl asRCDS2008/055502
agents known as HER dinerization i nhi bi tors (HD) and
(2003)] EREL LR £DB5OkS DO AN % IER o8 LBl hee aa 1767
hetero imers wt rece P6F s '(suc‘ﬁ as
(2003)EGFR/ HERI HER3 and HER4) and is active i rrespect ive

IS FRSOR YRy TR0 S ORI s L L s

demonsrautfm@méibpt CNa@al Rékﬁlg%]lngle’hkh Bisalts, in 2@ -+87or (p20Fir)tjon and
10: 158- 9( 2003) Cho, et
SumvﬂAM%Q?ﬁ?e %7‘5}638%@88 and Malik, et al. Pro
APﬁrtS@én@ém@rdeﬁese 4gting 76a ﬁngle 6@89 in tiReiia Zuitmtphie de icatie
i n
e 41 606 T8 T 0 I 1L B S B Bl o
well asgur@naa{i progtateviiiiceh Ine gmsp § study, pgtu s edthtinmmmble, locally advanced,

| i i vl . et n
recuref gt R 108 539 SR Yre IHE 8 her sERRFF ey yorg reates
with pegtuglney| géveq graraveniopsly enencl wedks. Wrtuhuraabpmgenelremytwanablenmd
Tumor p% ésggﬁ %aﬂcﬁﬁve@q}{ §%§§6’1 a?lgllﬂig g‘r aﬁxagln (?OI‘QQS§§HSG I '&‘Wt L atlaent% ha
’ents W Lh ovarian cancer -and breast canceP Rena
Conﬁn@sl pRutipkyespatsepr Yshlatliscasalagimg forlnmorathh 2.8 enohths mdybserved in 6 of 21
{ t t ance GUrr ent
paceniERERLE 1B oA O 22 1O B, SR SR 2 BT i
pharmagpkipgticeef psttegviab tas lrern pyd meneldneat ragzediibm 200rtd A4 l’fﬂ_bday/kg
' uzu
and thegfééég ?eg:n[ﬁtaf&\lmf\]a%?% b%f'gﬁég%%ed?ﬁ%%? éo ?‘/2 gs (Siaycs) thbbo\ﬁaes to pertuzumab
were maeihﬁe@tvfb@lhwn 3 @f Pra0tnpSuci @imt@ce\2at 19&()20@3)‘) or r es ponse.
' rthal, . n onses. .St abl
R NP ORI P 094 S 5 ROER SR Pl e
tyroskmerklﬁasgfnhgntg_rs ,ﬁ"&lﬂs)gsm)gld (bAGwesrardphedphorPlatonAriHERS r@dhérrthan the
: . f 5 ng/ kg, the
wuiophERARARE, SoE 2 o My SERER P ids, "ond rean
Clazsar arvd eevalaﬁtg@@bnfs ﬁmsm@ grofiges Bssadatnd_%fﬂﬂay:émsan dhdnvgherapy in
o term.nal j,,0 15.3
eplthehtgfgcﬂgr%% agég&g .Jazgn E](ﬁ 3’,&1 eSB%’%%l Ige}s t ul éﬁ%ﬁ%ﬂ@ %9 1()f (%8
desnesseed. 1epdri tihstdﬁilbi predicts mvaAm SeoarClancer. Chomdr e 1 9Tin.
r g et al. report that the biological
Oneol ég&%@%“% %mb?h to assess the efficacy of HER
tyroski ne kinase inhibitors (TKIs) should be the
yI ation of HER3 rather than the
summddh 3 HRIRA0N ation. Sergina et al. Nature 445(7 126):
A 3@41103(1@01@121)68 aJ &z @r parteto thd surmeisalg whteedtigrethet cancer patients (e.g.

ovarian?ﬁxg{?g]?aaiér?[gp@{o?{] éallegge? Fﬁ)%?sgeglf?éfg at Wllow 1eveFT‘ SeDsPon %j%ei étél}t}magtchmcal

ial ovari an cance
trials togl HERCHimgrizaOam odibitRetban thdse baients63 00 G3dD e(ﬁél@tfs)HER'Baaﬂ Adigh

t t
level. C%Iéeﬁ%léf sdc g%%ﬁeqtrsthe lf_'&FﬁE]%CFl%kg %gig revtb E(I%;Eev%g?hlliﬁg) SO
evaluatihg I}¢3Q18tl\(62@@6)0f b&h WWNDHERBI erolvideeant dddimioddh bsalternative means for
selectmgggt eIn%EH)xJ Rdla 0[&%1@4 ER %m%eﬁl z%%on 1nhq)1 ora re, tothe

I'si ng FVat i on cancer pat| ents (e.g
(T\haar, |tfann‘@an®drerqya¢qneﬂns)n a/\ﬁrsrsaemcaa @aerhoé qumema plaERSwnh a

nd unen ¢ i.nical
type of t@%]c% v%_lﬁég 1%.:l &}ir% roI ré g?fcgtﬁ all'-ﬁiﬁg I.BE E)ltor 51{%6 1nBt§FP%?ﬁh§rapeutlcally
effectivphmgent cbnldBR lrélxtpﬂoes)s%pamlmenathh ngh:nt ewaber expresses HER3 at a

level leggﬁlagrtffg I]n%/%an%% hfo? @I‘Ek?n &?res{jé\é% Be canger typeR%xamples of %ItElR inhibitors

contemplated include HER antibodies or small molecule 1nh1b1tors HER?2 antibodies or small
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eval uating the relative levels of both HER2 and HER3

provi des an additional or alternative neans for
wE2008a094my patients for therapy with a HER di nRCT/E82008/055502

inhibitor. Thus, the invention herein concerns, in a

moleché ﬁnﬁﬁnt?ﬁ R’gr%glhe Bn V\%g Erﬁ%%o!s(?xgﬁlﬁdrl abtuk hg ll%’lltgél Eo lapa 111_%:#" yr]cer%; etc.

oy ESpon
Most prqultiy ttloy FEER gviiritosis a gl ERAdmmiizatier unhnglta tAheardlpglNI the mlvention

prov1d§sf frﬁ&ﬁddvfg%tm%el pea?ent‘fi’viﬁ % € oq canc% hléh is ﬁ?o a%pog {oa

reint S canter expresses
dimeritagigrs inhibgor, t:ch@rxmg iadminiseevieg a ﬂ@rapHERalymﬂiactB@amomtloﬁa HREB

dimeri?aﬁgrf ﬁlé téﬁ%theﬁé@%g Eré:%gtpggﬁeﬁl‘ltnshém?ﬁlet o Sessesn : %% gg less than
the me{ERR vel rieri HEGRH eeisreswomrraielcmu:leewpd e i nh| bi tors tyr 0si ne

kA&%f‘cﬁn B mlgrﬁb%ﬁﬁnenp %l‘elfle(%i%\%g thbeu ta‘u ner g ricer ex?rﬁsseﬂégl’i at a level

which is ﬂﬁSS thian the 25%p€a{CGIHER foli HER3 %atessmnm ln tHei cbmdeollype Optlonally, such
patlent%%gl%reldéxg%ls%s H%Epf HtE‘f{‘éeF%]le% lg}'f/’ea%r hfin ZSada egc%}l Ip&ﬁgral%ly gﬁalatgr than

cer
the median leed pod dhostprefeirlR gbawethar tt 7 Fhpereehiilo |f¢rd{ER2c:Id>m3 d:)@)rdsgon in

the cangﬁgrp% ﬁe Id%ﬁstap ?{1 a}xgeg%urmg ?115&% rﬁef fl-gl{i%jé\ﬁlfepr‘% V\)ﬁlé F rP}Hde:Sn e

polymeuast plemt I‘esctwa R(R), wap pessady diaRYatte real time @blynemse dhhianeaction
(qRT- medi an | evel for HER3 expression in the cancer

type. According to this enbodi nent, preferably, the

prticahly' the IMER dimreriestion égste®r saR3ntidy nlosvetfeably @ HERR antibody
such ad RRShAgN the 25th percentile for HER3 expr ession in

the cancer type. Optionally, such patient's cancer

ekplerblydlse dﬂE@ZY}’IﬂERGDCateatad bledi@nosgzdéat:mns teleared Zbithe group

: r | I r an the

consiseiFof 6 Sme B SHEREN el BREin 00 Ral Do diRELF Bapf fer oame),
non-smiih pelHEﬁQcaHERBN %deﬁ?)estsstam camext dnel colrcat ceinyqﬂeMo?.'th;Eeferably, the

cancer gég frgartgdeoq dﬁgr’?'o%é{d ﬁe?&!ln lqeo@?r an ca R:’)Eor{ealncancer or %)arglo;clﬁ;&f)e cancer.

HEIH FREC
The canpglstwpfpmgf l@rcabhythqawaltemuatu plzemumahsmanmdmbgdnmﬁa&ay, and/or
h [ Pr ef er abl he HER
e PR b Bure B i Bty MG Eb S resu gy
survivah((HERRtha patichody such as pertuzumab. Pr ef erably the

£d ar di nosed rein is . .
ORI B AL ERE SRl FRATF IO iy by wit
one or perejothonderapica rIu eng enﬁlwldinwpt he HERbﬁnb:am serdminiedreb#al b or more

chemot?@% ag%tl‘&g %[“f‘ g:%l%lﬁl.g %r carb atm %crllteaé%ﬁ {]Jocgtgﬁeg z?pote'%xé t’ind

liposonp éémruamllry and ﬂreferahlmae anttwqm&)otnremtlea:k gemcitlibagn G8€HER inhibitor
rej m.: ri.an nc perltoneal cancer, or
may a3 B P A R el EP ey be
dheiwthaesspgy, mes's"vesttimenapk a;ta mmmdrfeystlr@tmmt patlaﬂ\ﬁafhctﬁ'ﬁiman
per1ton£a? ol; ’ﬁﬁ:ﬁ)}? Eﬁl tl’ub@f]agcdﬁ? r?synr It e%lénllséeﬁm]g raér?l%rag)ulgt \?n@y(?f?eﬁgf_eﬁnount of
pertuzualabl tOdhep@ﬂeht wharein ﬂalpat@d@S} cannertehlﬁeqsaﬂilm at aTével lklisfhan the median
[ phi nister d | e anti-tunor
level fogggin{? e)t(p%ssfggyn csfqmn R%ntonegl fllll]opbaﬁl etu CALEL & ot her
tThe rira/pnteg herlem fortlger eorioeds mmathod foe sdiicRng athielapy fof a ipStient with a
type of g%%r%h%heg gbqe 0 r%slpﬂtgcp to 834; %torRee go at }tglf%{ ?E}?Lé%a{tl%n Iglﬁ)ri]t%rsj’
comprisimg:meammmg Hliﬁcicﬂxgrcmn inA daﬂcetaamplﬁmiomdwmlaﬁnaﬁd telecaitta HER

o] S5 0 MBLEPE L B b AR S 100

level lesrthantthermMandﬂvebﬁw HER3 @xmibssion in the cancer type.
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In a further aspect, the invention pertains to a
nmet hod for treating a patient with ovari an,
w@eoostiamenl , or fallopian tube cancer conpri siPGI/US2008/055502
adm ni stering a therapeutically effective amount of
per b .to at i ent ‘/\Inr the patient's
gln gglflgrggherlg\éegé%n Eﬂges 2y ait attic eo\?e an\frf% re g S{nﬁepaﬁ%a&le%}?gether a
pharmdceutihl @WOMER&O@;QD&%ZSHER dlﬂiEI‘lZM&)lhllIﬁﬂbltop ard Iihaﬁmbuncﬂry
n be .can 1!2\1 tion herein
acceptgb% éé‘gf[r%ﬁ gndaa i ?F]tat dl ct%art thse d ibi or or r]lgrn{uﬁ%ur%gﬁ)fopg?snéon 1S 1nd1cated for
treatlng)apatlenttwm d thpesoftcynper wiiclcantle to Wpomh tol aSH Bl Henetigatiod sihiHidr,
hibitar ( a HER dineri zat j.o E?IEI:E r)
WhCI‘GIB %n%at'_gﬁs Carlll él' exlgresses I?E%ﬂé SrSet}éaéllt%C m?(#anqe\eeg 6 kg
CXpressmpltle cﬁmcwmyphe pat| ent and sel ecting a HER i nhi bi tor

ner | atio i.nhi bito t t her,
eaq:(érg%(r: g&Eect qhe née el)c()n ee Saénes %0 E{% 5 %or gla?\.ggczﬁlrmlg él&'@&%/ ﬁglﬁ-rlzatlon
inhibltctrh)e a pmlimamruthcei/edmdosmoﬂ—lﬁaaof@mmpessg m’nbmng iha p@(ﬂdagcethe inhibitor or

dditio Rrovides an art e .of
pharmacglRl%?l cmingoselog (gmgl érl lassa%:] I,§tgat1 % {t%rQOéPﬁaéV)acegtlca composmon is

indicatgrhfar metiagié pat'aht Vcldﬂpgpe &fi c@m:er:@lmplt 1sablﬁgo Esﬂ'dERto a HER dimerization
rl.zati itor in Ig* cal
i TR R b PPl BB R TRE R i pion tovel ror e

expresmcrmnldletcamaeoﬂyp@har rraceutl cal conposition is indicat ed

n e nt th a e r V\,hl
T A T R
dimerizaher ighihitértoe a pha'rmewuh@llp memablexmmmsasthHER&ombrlgng msmbtmg, to
a target] a%ﬁ%nce t Q usteho hn%ﬂillﬁéllmtehza%on mgg t?rEo%;g)hex egﬁa{l FO(WPOSIUOH t?lereof for

er as
treatmg)aepaluant rpgpltlzmoa “mbtahmi off o:rncerawhhfraﬂlb patiengs eant¥rkexpresses HER3 at a
I ey | r rrraceutl cal conposition
level le?%’]tg%e‘%?z 1% (hu(i)n lrevesl I?Oﬁkf—*Etfg rﬁlsshon 1n gargg t%% ge the
[ Anshdekfrctnome alpovp hazeme lhhmambllmhthasprbwm lereth d&enloabigked that

cancer ga‘ftl%}lts Eeg% oxéan taP g:eranl%erl atl er{?sé &v ! seocle C%I‘e %xtp s&s EIIEBgta} aélﬂgh {ﬁvelﬁmage a
better cilylp@ r@bortsanwhemm@hpausc @gehe such as gesppitaltng, chaa tHdkFpatients whose
cancergl q jtor, wherein the patient's cancer
)? resses at ' a I evel | ess than the nedian | evel
ngirto H&?@nh«ps;esmfm inventidre the metlontpycpédes hmeytet fanetdiag a
therapyggeagéja{tigg P\;rllta aﬁq%g}ﬁg%x%gr; V\Ir/hwg‘la? [Ll(ge\f 1o ong I%H%%,hgglf)thgrapeutlc agent
compriphgpdenamoeirtg HER I expesgeph abhleexcsamplasﬁom mapithmaacbfselectmg a

ri.sin a au
chemorf Rl IR TR o o S o Rt § FSt $55cPhan e
medlandcmbf@sHERE) expirdyeioe 0f thé cincdrtypat Preerablypihit tandr tpepsbatihgn
of cance ient's .ca

perltone\:% or fa?lo%erp tﬁ e de\l&\i\?ﬂatfnélgxéreelﬁgrﬁ oyzﬁlé'm,rpga 08??(1"1 Oé&'aélpplan tube

cancer faowelHEFa:avaeng eeﬁsctony, omed‘uhentmaariaercaﬁcyp Preférablglehef seloered he
ni cal.. data provi ded herein
chemot%:k%a eutic argart‘iat arﬁ;'l%]{netégo é Fuclh g% geéx}ﬁtgbn(‘l p ovari an cancer
ﬂéat me/nmm))a alsh oseeman methoefap ltrezﬁﬁnga pkrlERBwalﬁ agph bgchm&eewalch is able

to res OIIQYO 8‘16 {ht r%reu lCI mn &3 a gheenotthe &% c t

PAgent (S UCH RS f%rgl?rﬁ & ‘ﬁ’ et”l’f5§ FRETER DS {ERgggmoun
ofa chanmdmapetenc 155313 Eehe tﬂﬁ% Wheran the\watiedV e bancdxprosstdHBR3 at a level

her e invention, the in

greater glan %he gleéharz Per\fgl:fﬂro%ﬂgy ?xpreé?l%rtltnltlhegc’agcef H/gf: a%tgg};'aégpgxe patient’s cancer
expresspsdﬂEléha;t a\MV@thaclt ig geeaef therathe 25" dndeatile ife HERGRIxpresseBIN i@ cancer

type. T}lﬁ%ﬁéfe%e‘? assa Al rg ﬁ aI%LErEn angeg(Preg%o qrogl%ia? gﬁedlg%xgrrabe cthfn&ﬁ?actlon
(PCR), smost pgeé¢retdjz uegtiatichesvifeoppetikd chamgenrtion@RIECR)her apy
if the cancer sanple expresses HER3 at a | evel greater
than the
8



10

15

20

25

30

35

medi an | evel for HER3 expression in the cancer type.
Preferably the cancer type is ovarian, peritoneal, or
WO 2008Boi4an t ube cancer, including plati num r esPGI/HB008/055502
ovari an, peritoneal, or faI I opi an tube cancer, as well
%r{ﬁ %’ewgt%fgxrg %{1 htC i %% i%nega%glgt&tnllocs t%r Pl%/agg:r%gltabme
ali’rt:ferabtyabfmantee typs m:th: ta@teg endiagnaled raecord[hgtoﬂlny ﬁmtheroaﬂpect of the

1nvent1?rl; i%%vﬁ'gag C&lc nc épgbt\g%g]ﬁggcer obfahg ele‘;:lnt tlugegcancep' aﬁ'ﬂleecrgl%ce\pntype may be

respond
chemotbbrepmtemtmagsmnum rgeatt, adeowpk mfnactgryadann retegnt. n@heanethod may
p ive. a a

extend tsmﬁ@ 1?19111{1 ﬁgl)xloéliegsfl ntefgee ré”rvéﬂg%l an8 B\éeiral tl [(:]8% gﬁie patlent

elmprfaﬁse&ﬁpbﬁ%e @vendoh pareins gr zemttbod fohaetinpe pmdu \ith ovarian,

I pr SS|on in.the

perxtonbﬁ o? fall ar)1/ ,m%?ﬁaen%%r <ot %11;1gsadénnh1%[6ér}ng eaﬁgerra Seutécéﬁhg_ffgtlv? anéount of
gemcitibanegd thnﬁpla@dmt, i\@eg_mehet m’tlemth&andeh@(p%ieh HBE8B aenlevdl greh@f than the
medianl_l@g?’ fo?ﬁk?%éﬁrgsgioh h Vh C‘FJ“‘]Ctonealt P& IlopTaI%%u ercglflc% red

assay r1or asuri ng exp ressi on es

pﬁeymnmlxohmwes ela&twle nf r@ﬁ@ﬂ)c;urafmmtpnpmgfpecla@éq/together a

pharma H%_?gtl ﬁ%ﬁ%&sﬁ%@ fch% Il at%lgrgotﬁggn%%lﬁc a en al%clh as eénechtobm? ina,
phannaaﬂttlpﬂbtaamptabkwrrmmi apabef watiab Itlyat e mmntoﬁt&'rapmtlc agent or
pharmac a%uglgg glgéé/s%t}on?%%gi&% fio%%&‘fain a%a eentt rlﬁntat | 1 \}:aelhc L, grﬁeremqhe
patient’g ¢arcerampessac BER3 plarleted greatkr thzarthemgedlm le$ed Fdr B{HRArexprads@n in the
cancer ?chr The cancer type may be chenot herapy-resistant,

% ati numresi stant, advanced, refractory, and/or

rle gefrarfenier asphd, thetnhenﬂionagncam emethsdifor irrmalhfacnhrmgl awdérngherapeutic

PES d over sur
agent (%&%?Sr %%ﬁl% téﬁ)ll’l@?) (rali:eaepélﬁ aci:u 1cal Cg)mP(fS '[IGQID aegeoe C?mpr{swg Lclom{)mmg ma
packagg firg @hﬁmoc&rtrqpewttcaagm ot phaanamlthaicbomposmdnaaﬂ h iagela;tapag thetthe
i Y n ube cance
chemoﬂé\%%%}z?c t‘% m . acsr’ei.lp ca?corripom nelrs é{‘décﬁ {egg(gltﬁeatlng,fafpélg?nt \xyéth atype
of cancemrybertin dfe pgamt is tcatoempltessei }HERbatal levet grewsrehm the mbdan level for
expresses HER3 at a | evel greater

HER3 %gess%}hm?he grqce?{ypevel for HER3 expression in ovarian,

pewettapetber] embodinkst] the pivemtioh tptwidream method foin edxiemsmgtai on
chemotﬁérgq((%ul@g %\é}etdo?g eprrngcremlcaLg acocfngpctzgﬁ Ico&n 051Hcr>ne thgrg? coglﬁrlslgg promoting,
to a targpod Btphelnse gy uae Q:ﬂtbm@tememalpmmtw egeagcemhar(rmcmhcammposmon thereof for

h t t abl
o QST PR 8 R RCE SR R SR G
level grphiartmmceumnéedial lewd fop BIERS iegpreds®n iimitle c:aut:ﬁdy;feor treati ng a
pﬁ%l Fegént a%)tllcatl%n§¥<£@ﬁ§£u Ca%rgzﬁ?wdl dv¥h em%r%sg?tmlgﬁlgﬁp%tﬁgts with high

Eerex svefigre
HER2:HE;®3 euprdsgyretesifood nielEFfsvoeabn»r E&Q{RR]lnhfbltblh such anetuzinyabe Thus, the
inventi%&r%ﬁ%ﬁs,ﬁnfaﬁgtﬁel? %gpe%tszg Ir%ga:%ls for sgﬁctl%{e)ahlentg gé E?E{I]C 1%@5[?2 and HER3
express(o&d@/hlsaamdgmmlm@ﬂmm eh)erapy thasqrhdemaeiise caatr eepEBesHERDAERS at
2 low levhler eof conprising combining in a package the

chemot her apeutic agent or pharmaceutical conposition
aihds, ghel 1m®ehorszt1®tqomg:nts hatetliod goratvetingt dyariap etith iaCy ) @€ tdnc@rwhich

is able t8h$ P(I)T%%S 4 Eh% 1nh1§ nDo%);})%llsII%%dél}mll ndi Ca ?{glff{lfggagg%ﬁ‘é%%g gmgunt of

a HER @Iﬂmer toekmaesmewhdrﬁﬁe&e abtieat’s evedr egfresaésGHERZ’IIﬁERl fte level which is

s Y 054 B L9 BB PLSRL  E 60 B R
patient’ mhad:xlbresrsesaldlillé? HERBS atr lavet wbioh ishpedasp éiah ke nesg@nf andmoat
pharmaceutically acceptabl e conposition thereof
conpri sing pronoting,
9
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to a target audience, the use of the chenotherapeutic
agent or pharnmaceutical conposition thereof for

W@ e@atdwgy a patient population with a type of RPERTS2008/055502
mhere the patient's cancer expresses HER3 at a | evel

eat er .t han e nedia ! r HER3 expression in
preferf¥y R A A5 Berl S o RS s xS Bl Somgaans
hinveiditioh,iamhectald folateatitbenmanisit mathiongrish skitdaad]j @ M1Bpiah tude cancer is

o B e SRR, e AT e

the pattm‘owihdem thd pmnan’(stcbmer apreeet HER2 MERISt 4 RVel SidBGY grogler than the

. uat n .HER2. and .HE r essi

25" peR AP I HERY 1A e b B e et c Lo B gageer
V\Imomethetaanpbef theipresbsiesn dde2mkfhRB fo&i%eléi:ﬂh@WtHeﬁ)zSﬁ For a phxitst with a

met hod. for, treati

type oft 18 ATeL wtﬁ%g gsltaﬁ{f]: éoa lfe)slpgogg g(? v lggigzlglllabl%fomr islog defprninipg F‘ggg&?ﬂjHERz’

expresmm ia atdbafeet satmiplei ftcdt the pateprand is¢lgrtiag FHERShIEbitoAGs e therapy if the

e ARG S T CFLALS SIRDLBL. Bl BT ELAOL

HERZHERZeHEE@wamlﬁebamehnmhlch is greater than the 25th
on in the ca

e for res r
58 TP PR 18 TH RGeS BPPRskEr Be e oestier,
pharmddERZalHEﬂﬁoﬁiona:oinﬁﬂﬂﬂlg AHER M&togﬁxaqﬂ]aﬁnatm&allyheceﬁﬁdﬂe @ftrier and

e SR A B A AR RBE SR St i
a type eftbdnder which & ahettdhieshohd ko 4 HER inhitdgtos whadeinahd pamibﬂitfs cancer expresses

e RS B P 2 B4 A RENER] oo

cmumrnmerapeutlcally effective amount of pertuzumab to the

PR et M Pl CRPRT e g R BB PR

pharmzypernicdrbmpesitfon ItheHERQOrﬂERBlg (emlﬁblﬁﬁlg lir0pdchagd \ﬂ&rlhlﬂbhtor or
harma%gt{tlcetlloc&%alsitlon laLg tix tk%ﬁ er }|1 oot E ition i
P pect”y PR T Ah o ‘&ﬁw & es rt%B FBP R IPRY Y 18
lndlcatetd'lfer mqayng a)patxantpaathl Bfpe wﬂlchx’ftelawlﬁlytpe abit tCiaspoRd oV HER inhbitor,
to,res

whereify B Bylefd PRt s A At i R esiehhpn e 257 percente
for HERZiH|ER® efprensiot vethp ednc@ngpeand selectlng a HER i nhi bi tor
the therapy.if the cancer e SEes .

R i B A b o e 4P £ HER TRon 8t
pharmapﬁlticﬂlytaicée@taﬁka rcothirdRiohlffez: o€ xR S i @ronidiing, A€ a BEdREATdience, the use
o A o PR B B0 AR on i
type of ph&en’mhﬁel thepatienc © bgNO& ick prog3esCHOPRD: HER B @t aleWERhich i gbégtefﬁ than the

¢ caII cceptable carrier and a | abe
25" pero nt? fﬁpﬁ%ﬁ%ﬁ%#% SXI?rﬁsﬁ Iitg? BFTOSr naceut i cal

conp03|t|on is indicated for treating a patient with a
Brief DY € a0 er which is able to respond to a HER
—IEL—Fﬁﬁ#%r¥8£——§H%¥%3% the patient's cancer expresses

HiggRize HifeBidad a @hdneaie lof th HER 2 ipSot@h &dicRite, Taﬁtﬁdimh@ gi@&Yhences for

reSS|o |n t he cancer
Domaif TG TR 1T vaP -2 pirasiy e st B g Ber it or
FagiésRet and |2Bgie1actHEquﬁifH dFitieQimigy acﬁqo RHahB ok N@I@db}(e light (V)
. 0 031 n ri sing conbinin ackage
(Fig. 254338 V3t EQ‘F @r%a?’ﬁﬂ@a}mse USRS P%ﬁntgwgy C7&EQD
Nos. 1 dndlRetesgtantelyngvit dmatvﬂtdﬁﬁlainﬁ] bi it s 70perRRAn ARG BOUDAs. 3 and 4,
e ORI R Bl bS8 P AT B R B,
heavy sulbgild)ttpl HIDSEQUDEN &L f atd (e r3pdctiedy). HAsRALG edenBK/ Ui BEGERSs between

HER2: HER3 at a | evel which is greater than the 25th
percentile
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for HER2: HER3 expression in the cancer type. In

addition, the invention relates to a nethod for
W@osnod4¢é ng a HER i nhi bitor or a pharmaceuti ceCT/YS2008/055502

accept abl e conposition thereof conprising pronoting,

varlablte gorﬁalkégtg)?}tuz%ﬁ'gi) grpcﬁ%&m ! IFrln(:“ong e?ge gfb t?y R?g’g‘?"l bl \t/aglrable domains

I'ca Ti'on
of Pertpalmab atd the purhant fram:wmkt fCompleyrmetanfy xaamméning deg&me((t[bi&) are in
prackeR@t 1 €nt’ s cancer expresses HER2: HER3 at a | evel which

I'S greater than the 25th percentile for HER2: HER3
eRignes 34 amd Ihshohehcamoescid gepeancBrdfeémBasabr light elam (Bfg. 3A; SEQ

ID NOt Wé aH ﬁe ngqsamt (k:%ugﬁ Sjﬂgf ]%VNQ ‘%ﬁ s a e t % é‘gg?l‘g Salculi_'ated

teln ruc am no
molecd_lnmaastn@ tllle— llg\lz(t ¢(HBEQnH BeaVp shaid &e 2252& %Ipzentdlwally J6 Dh (dykteines in

reduceg F%Itnéz %&dr%g qr?ongrh' gsha% %ocfi to A:sn%wj ets the cfav¥ fl 2B depi ct

no acl d sequences Wari abl e
| Figtre 4(dbim9ts (sFhegnati@bly, famrﬂng/ﬁﬂca kot the haavyimeNtDindifg sjte 2 BER2,

thereb)ﬁﬁ'%éplgg l%ftergﬁilrglér%zgtlo altc@na%(%adn | br .CA (SEQ | D NoS.

respec I'ns of variant
SHigyirp € idepietsl ntaiplxlé@H(@IEID/HBm to3haMd PK, and akpeaiviayel y) ,

a cons s franeworks um kIl
ﬂg'l‘w‘?%@g%%{&s‘%ﬂg‘%ﬁw“il“ OEQ?HETZPW'% i \Py“%Z&B‘EFoW 1)
(BE@eSI T Nok’B showartigk Bing &speqianveloy Jrastdsinets ligh shain (Fig. 7A; SEQ

ID No. 1@?{]}(1 heﬁfg%glt‘gﬁ gu%egEB%%eFééaﬂf abl e domai ns of

b an F Re2ABnoct BnsPeahePbody 2c4 or
blégweseém yalr §Badrpet dorantnsrtofunpl hgluzhlmkbqamde (Hi@ 8lALRBQ ID No.

| L t I
o A L L R«
sliguedvoes tiof sttpbrdbugnmhémdta @h the cligicad tr(all:lngixaﬁhﬂe 1Sk} patients
ol TN LT N
gemcitbiingand plaedbn oagminchtelanrq/andipamuwmale 23,526. 22 Da and
. ' T .
Y N e T TR -

haaviyBahan updatkd gmmm (Zf RI@II]PCtBFS Ime beeneitineadsluying bitaidedQox

model z?'{gl esrgééhea é\?@(n Stbe nenrz%t ipn sgerl,tlﬂg:g f?‘ct {@5%35' FiEQ\Z)%‘P’é’af of prior

regimelﬁ@@wmumaﬂﬁstarﬁldgwse aBd dixeq{ascmh&smampﬂyb ng of HER2/ HER3
t}Q tllrl]g rwg)l&tgpgs ﬁkpre EV@%UZ?}% ure 6 compares

i'oUs Actl VI and pertuzumab.
Fﬁlguﬂéss Mpdncﬂ\?eﬁlw\ﬁlg heAam no aci d sequences of

tF | i [ el I D No. 15) and
h%%\s}@gg#g?sgmf E?%Ey %@abéﬁgalr% (ﬁog.ﬁl)l |t:_(Pfrespect | v)el y.
Fiiggu2Bss @AthammSEntdeqni mftPFa by &RTaPER BEFRUABRB):utoffyhilso
... .chai 7). and a var
mdlcatl%g?{ Iﬁ%’ﬁﬁ%b %ge ok 't a| Ard & @%136@ }P‘%lg& %}Bgm@?@t ¥350k§€éFR
cutoff vhBIEs. r espect i veI y. Fig. 9 depl ct s the study

%Sllﬁglrg glgaﬁlgsfor PER%*EI&BI trial in Exanple 1

pat | Sht Hresi stant ovari an,
;ﬁ1g raB ys qnethmt repreaht;atlmoﬂPﬁB lbp QR APCRUIDER T autaffsNalfBindicating the

number of ?lﬁ)r]eicgs 1thhe I?{E%d (p[g%,h? gn%%la&ﬁwg gr%l_ir:d l}ﬂ%‘%‘elgﬁgg cutoff values.

abi ne an uzuna
ﬂhg)gﬁésqummtf PMb)SqRNPQRIHE@BESt)offE or all patients fr om

t d n le 1. % c}gt Sjo

(e A BRI B kB0 MBS K51
numbet@ﬁ xubjects in the HER3 (High) and HER3 (Low) groups at various HER3 cutoff values.

Fig. 15A shows PFS by HER3 subgroups. Pertuzumab activity is greatest in patients with

low HER3 expressing tumors and tends to increase as HER3 gene expression level decreases.
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nodel and stratified long rnk test by random zati on
stratification factors (ECOG PS, nunber of prior

WO e@strenago f or pl ati numresi stant di sease, and BPUBHES268/055502
nmeasurability). Fig. 1l A represents PFS by predi ct ed

DR P Mt necplenadiaol s )P RRERI R (b

chgolféﬁ‘\sderﬂéngratei EBS bs HERD Blktgroupe p]’lesietatSMW ﬂmareolﬁabeES nbgative

Ry
mterac%@nl%er OE %nd emm%a%me ﬁ}éﬁ%"*‘(tﬁwnﬁ g\gga g&%ﬁ)reis}zlg\X”mors
gFiguip8 laanoﬁar repusenaf?ﬁRoﬂRSdfyfqmaH’m HEREllegels 13BKe data further confrm
e PES b R H to . 13B i
o R PR EANE TR bR B Rt Bl Wi s
high exavms)ng tmuhlorsat ing the nunmber of subJ ects in the HERI

(¢ gh) r s _at HER2 cut of f
Vl-;‘?gl'gé sﬁ%gnah' % Rglb \SprEg\g es@?gér)ouigls2§1 \ﬁ?ﬁ)%ﬁe group, and low
HER3 @tpte@ﬁibrssubgnogp 14B i s another representation of PFS by

I B TR fbBorafis a8 IR CRBES | i igPat b Lee

VEigi I8aduidieRBercansadtés RES| by R 3subgrodis A shovvs PFS by HER3
t I
o Pt B VEHBRR RS i SR BichEon ol uilh T pie

18A. as HER3 gene expreSS| on | evel decreases.Fig. 15B is

DR PR AL AP AT Pl £l s

less thagl56perbeatile, mynghelﬂéRhecgmBsmen ithet geeazee tHao or aphlve 601" percentile.

OOE TR B, SSTLIIE B8 5 DTSR B e

19A. of PFS by gRT- PCR HER3 | evel s. The data further confrm

tﬁ]? :28%\3&5‘% an Y genti qﬁg?@év%ﬁla% I‘g\l}\}l fﬁ’ %xﬁf%ﬁﬁon in the

less thae)zp‘i‘ pPSsntlg, ztnumg‘lﬁ{ER:J @predsich is ﬂm’matez éan BiRGullyto PMERRBrcentile.

ups; he w, HER3
xggégsfonwgﬁtgyvmm Of‘l‘?ﬁ 5 i%% an u‘ﬁ'gg? éggggﬂg iSBAVILIn Fig-
20A. PFS by gRT-PCR HER3 | evels shown in Fi g 17B. Fig. 18A
f h st.rat FS b HER3
L 2R SRR, 55 KPR SEP3 B Pilens Baua B on
46/130 exqutsessi on quartiles, shown in Fig. 18A Fig. 19A

ex{%e?é?tgéﬁ fiart %ﬁ?s e’se\g“f‘% (ﬂsnggé%o oé‘rn&oéltﬁ{ E}“Wétratﬁj’ﬁg\{gg

rank-tesijbyg lnanbibiRBatexpradeattm fhators (FECQE E&trﬂimbtthﬁ" priod regithadd foi Slatinum-

ntil 9B is an updated version of PFS
resista wlts%li:%g{&%ﬁeaﬁﬁfawrﬁh@l50/ 50 split, shown in Fig. 19A
Fﬁlg 228 @Alssktme]ﬁﬁﬁarbylatHER@SdﬁHanRﬂPCﬁi. Aodta/Bas&dpdri 437119
with | ow HER3 expression in the | ess than 25th

‘percentile, and high HER3 expression in the greater
tth@32B s aagpddted ahai@ 6f GBS pan beHERB & gRT-PCR with a 50/50 split, with lor

HER3 expression in the less than 50" percenticel, and high HER3 expression in the greater than or

events

equal to 25" percentile.

Fig. 23A demonstrates PFS by HER3 gRT-PCR comparing high versus low hazard ratios
(HR).

Fig. 23B is an updated chart of PFS by HER3 qRT-PCR comparing high versus low hazart
ratios (HR).
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Fig. 20B is an updated version of PFS by HER3 gRT- PCR
wth a 25/75 split, shown in Fig. 20A Fig. 2 1A shows
wW@e@Bion4mar y data for overall survival (OS) i nPEl/S2008/055502
patients. Data based on 46/130 events. Fig. 2 IBis an

upd d,chart .of data, estinpted stratified. Cox .
DRt AR S 4R O e BB L E R =St o viag e i
Exampéd I, atith fPFS &Y qRT-PCRAHERS NdEEDGe PR, antl Wobednk @fvailes WEre not adjusted
f fte%i mens. for platinunresistant di sease, and di sease
O MURRISOFBBIP T ty). Fig. 22A illustrates prelininary data
f Big. 3B ibynokieR&:t bidagiRd: fedkzunidbtpiatibas edisant ?l3dridh chfker, with PFS by

T T T N X R I—

compagsopr ession in the | ess than 50th percenticel, and high

S P AR A 0R L Sy 5b

single apenpertizgabl Glgh HERSuErd panettaimahdgreatritos agdRjual oi7g" pa2dBtile;

pten PR SR B I S AL v

patient§ whd 3. Blefeanf(9daCh 1190+4. 69 mhadian RBdvival \adsi 1r80Meire $dr High/HER3

ovari.an r.i le 1, with PFS by qRT- PCR HERS3.
eXpreS%péF‘e%@%&ﬁa%gﬂ??ﬁﬁnk p-val ues were not adj usted
fiig. 260l shoypd BERD cqdiarated oormafiz @l ras Bxpréssiaf ednpels ab&it 2080 fold. CPs
data,f e uma | at i num resi stant ovarian cancer,
are betf e iyl 23 E@J%O%va&%s . Just as in Fig. 24A the HR
afig 26Bds aratiier flewvadhoes HBRBalitbitedutjrislized rdtiof expiebdidnihie is about
rison. Fig. S PFS and OS by HER3 qRT- PCR
20-80 fcfcglgegsa f gerﬁ‘tV %entag%uétg'gang@v@ﬁm§5wqe@ 2 with single agent
pig g t20 3bieved L IGHTGY CHER® e petuparhabtedRISPCR id Mo giagrk®y (IVD) assay
than and equal to 75th percentile; patients in the | ow
HER3 were those |ess than the 75th percentile. Median
sig \2i8sldwsf pertuduoiab €XP hess ivog flp@ tahaial si@sth InSthakeedng reference.

5% 1,93-4, 69).: i,an survival was 1,80 year
98 R Rgto kiRl oy R R TPt Crguaieyeted mu g 1
Zig.8pB iFingthe2Gghrsthowig HERBy CHIR2 HER gt rdendlestor Zatients treated in
ti,0; Si range i s about, K 20-8Q _.fol d. CPs are
Eamplst We: TRES ShRTARIE s oRb Rl e flimi Tife
angtlfareviligesriF Sy (IR 2HBRS 1@ab fob Eairgtle hosinpK apt@dMeat plots

. ' . ' . 20-80 fqld. CPs. bet &
e e A T N N

percentllé. GHTCYCLER(r) 2.0 pertuzumab gRT-PCR in vitro

TR R T TR S

Meyer piats kpacifalth foepaeiesneéh HER2 to HERS ratios of higher than the median, or higher

workfl

than the 75" percentile.

Fig. 31A assesses PFS by HER2:HER3 ratio quartile subgroups, again from Example 1.

Fig. 31B is another summary of PFS analysis by HER2/HER3 quartiles recurrent ovarian
cancer.

Fig. 32 shows Kaplan-Meier plots for PFS for subjects with ovarian cancer having HER3
levels less than median and equal to or more than median, respectively, treated as described in
Example 3.

Fig. 33 shows a PFS Kaplan-Meier plot for subjects with ovarian cancer, treated with
chemotherapy or pertuzumab in patient group with HER3 levels less than median and equal to or

more than median, respectively.
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Fig. 29A provides PFS by HER2: HER3 percentiles for
patients treated in Exanple 1. Fig. 29B is another

wo p@ane4showi ng PFS by HER2: HER3 percentil es fBRET/US2008/055502
patients treated in Exanple 1. Note: The HRs and

I d t ed
R RS 0 PR B Bt
pertuzifngab aEi(etrepithefap}a si Wigh KapbambNbye rfodl DR FHERS eitibs Badw yhedian and

to HER3 ratios of higher than
equal t{) glrmgr%gdh eﬁlan rﬁSpe(ﬁlve%t han the 75th percentile. Fig.

30Bure §5 sm)ws pacPﬁS é@pmeam @loo for REGechywithERAridibdRRcer, atehted with

rens SR Sy 5 P PSR OASL LSS SRS S o

mediart, fespeerdiyan, or hi gher than the 75th percentile. Fig. 3
1A assesses PFS by HER2: HER3 rati o quartile subgroups,
again from Exanple 1. Fig. 3IB is another sumary of

DetailddH¥senipstionnif shefRrefdisfed /Friitiddingenas ti | es recurrent ovarian
RISt 0. 32 Shovs Kapl an-Meier plots for PFS for

subj eCt €™ th ovarian cancer havi ng HER3 | evels | ess

th aHEHEwelanr”amajree@uﬂ Iprottgin Groste khatehatichietlin@dto the HER receptor

S re a cri bed le 3. Fig.
ramiy SR LS b RERIER R R Gr600 P ER B o ety
comprisnmrev(mcekhaambm,amt whialh dy bint hn HBR mghdieihaley dilerize with another HER

tient HER3, .| eve | ess than

receptop mgfecuzlu nﬁlé)o%hlhcp aantSIBelg?rgrﬁgciéE\aiMh%ﬁo%ddﬂtracellluﬁar tyrosine kinase
domain; amthoxyﬂl-tymﬁmqt] mgﬁllﬁé dehdnBarbiring K&Ma&m&&ie%mdﬁkmﬁlch can be

T NI N I T —

sequenémrlhﬁ%éﬂeﬁ??r&’fahblp ﬁxel}mR')ithdjS_ﬁﬁ‘ lisafatie@ qegtahunia@ HBR 1@8peor.

TGRSk SRR A b e o g e v

interchmgemmrm mhi reﬂee%tﬁGF@rearal}sd@Eeldpﬁf wmpraah Cafr@meHEBZ/AHEFi&v
d ual to or

siochep G081 G LR ek e B e FmoR o gt R ek Brieds Hion

mutant E@b8ci metitisphirey dDef PVKE (@515 8A4204ER 111 €T 0JrbB 1 fefeds to the gene
yrosi ne ki nase which belongs to the

e rotei
encodingli D eceB{%f)eﬂn Py ? y and includes EGFR, HER2, HER3 and
HibR4xpresopt ‘GirsB2 " Hne “HERY'T 2€ eypt Ofteriahgeablg Mereil ahy refer to human

e AR BTG s S0 TR R

Yamantood e ol Weturea3 1|9l2[30-fZBl4 {1|986)t(GareSmknib<feaﬁ@1 wl@bei X03383). The term
d |ntra ul ar osj.nhe kl ase donmmin; and a

119 Co heu
erszcrae? {Ot ??’Hcﬂ g néEWaErr %a offell nre L B iERY SDeqrutegpt p185™.
PreferretdyHEfsﬁ meatrvesa:qiiu:e:s hwhircHERAN be phosphoryl ated. The HER

SR8 B ALY SERIEDIR LR Seehtor o 60
outside IGIERceﬂleelépt ©ichdrsd toatcelV ﬁleﬁﬁlqtke oeR chitumidon HERudife 8 in@hts thereof. In
one embode rg%lt? (_fjlge. exg%o%ﬁﬁg’ ; "al q?l éIEE? Ic(cj)%i)rrlrs%l fOLgrd(o)rVr\l'teurr]ls L aD((:)I":nglEl I” (amino
acid remdues from about 1-195; SEQ ID NO:19), “Domain II” (amino acid residues from about 196-
319; SEQ ID NO:20), “Domain III” (amino acid residues from about 320-488: SEQ ID NO:21), and
“Domain IV” (amino acid residues from about 489-630; SEQ ID NO:22) (residue numbering without
signal peptide). See Garrett et al. Mol. Cell.. 11: 495-505 (2003), Cho et al. Nature 421: 756-760
(2003), Franklin et al. Cancer Cell 5:317-328 (2004), and Plowman ez al. Proc. Natl. Acad. Sci.
90:1746-1750 (1993), as well as Fig. 1 herein.

“ErbB3” and “HER3” refer to the receptor polypeptide as disclosed, for example, in US Pat.
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I nterchangeably herein and refer to EGFR as di scl osed,

for exanple, in Carpenter et al. Ann. Rev. Bi ochem
W®G20088094914 (1987), including naturally occur rPeLyUS2008/055502

mut ant fornms thereof (e.g. a deletion nutant EGFR as

[ . S ; - .
Nos. sy B VR0 864 8 ol e SRl S Bt i SR
p'lflmedamts.“EﬂHm” ch‘r}m”dxmingﬁebt?%e Itadfbﬂtho'r' bﬁﬁiﬁ:‘até@erss d?;&ed:_d, for
i r r u
cxamp O SIERITAR XIS E AR L] Bt ol B CEBG B oo

(1993)8&idPASIRGSD &/, (NLBBE)36GATE- ¥ B9, dncdidig] isofdiatslieeof, e.g., as

disclos%%%\%égé/%f’ 8%3% %%gr?l;ﬁtbgﬁghaccessi on number X03363).

térm™er e gene encodi ng human
BB BZER higanth &uncantragfobipsptide whivt bgene @aoosktngey SHER rdceptor.
v . Preferred HE i.S.nati.ve sequence n HER2
he B iggod O Pl Iy R S R Gon D gepch o
epiderma@fzervsh faotoa (@S avagfer HER2Bioh @therh. 240:06 8-TH2 1 01972)) ctinkforming

ot SRS AL Ry ) TP 200 S BB SHE L

knownex sahveeinhaudr &eratiarpte AutoérindlERRy Ry toE NPy dbSeaf Stidnce 243:1074-1076

(1989);?@%8%?5gég?{%%%%i@@%%@ﬁ%%k@%%rsil.d engleg%?gf'i*i?z%7-2557

(1991)); bsthatlialsn (Shinpealiofticrit®859: BiD9-16GBEHI, INDSZON3 er ADFRK M.

P o S B B S8 AL B SRS B
(Higaslzijpoui er 48 Fc&a;25586H-DE NP 2R kpifazelyi (ogodawniyevi Mg Chem.

20744 A B SRS RERLA 0l RS IELD o8 Boom) iy S
below)(@(idlﬁg)l(j)n-lzﬂﬁﬁkfi (Cagtwal e aCavicer 383;2 lz-sgﬁ'ﬁ 119;}7_3&%11%;@&1%% (NRG-3)
a3} 52D £ B0 8 s e Rl SRR

as we
Oncogqnefl8268108% (1899 g epdripro (OB YK pinatler @S, Bios clhers exd2(6):8330-3335

e e .in.US.P S. ,884 and, 5, 480, 968
99 (T Enge iepdior it bRy Pl SsPiardy weogubin. mo-£cr
and epifdgelirt. tdﬁEE llgafﬁdbﬁldl'tc':l} glndi H'ERIBEE%Tudb @ereguling. ER ligMdé h@gble ([)Efginding

rec [ e . | , a e, In
HERS RN RNV BERRL IR aF, RRLERRG L Ve EARkEreiiRe o

StHerdg®fy” (BRG] FA6r dsédheréil RIS 1 tdaRdvdet byathe h li
roducNasttdurle d369:s4g%- AH\? é??lﬁg)g)io ?mﬁygﬂr)] I,sof or )&e‘ Freetn ene
product R EPESed IL Vg PIg NGy 2R TR Mgy dsh ‘,’f“rﬁ%%%ﬁ'e”&g (1993).
Examplepof Here@lins 189 8le hByollinkRhérbgaing!, hieSegBapl ardl ek YIREpH (Hd@nes ¢
IS Wi %Eci-*i’idﬁ%@% d%u%r cgri%?ges ﬁg&?ei t%tg.. .Tllgwgt(I et
@ OYER T gand o 82?’( ?”(:ulil'gr 3 P'essft% el q?@ergﬁﬁ%m tggor (NDF)
(Peles 3 @by (el 6 205HIBN( 1PER); latgcibliserebepas-ietide kaRity QXM (Falls ef of.

f o) . (.Sav t J.Biol.. Ch
cen 72RO SRy R 8 Tac Bl rs R R B e g 1218
(1993))?iep!étiy {HGRoten ne(uvR Klerira cﬂfltctoe(SMDF) CHbieeWCﬁ B2A3CHN 91010823-14532

. | I In a wanoma Oor

(1995) ERG b TR Pt SRt B Doy b et al

SCiITEER dindkd”’ Hedehn is BGbhicoly 188 8) assoiated ki Ane toraprisiiatatiless HER
recenton 38 %571-2 0 (19ngs - ﬁmog oagiasset.aal Mol mcgtgmsi gl tt,wo
CCePIOP PRRAPTIEET T @%3 VRSP SETFSTPE HYQ GG HER regeptors is exposed
to an HER iligaclein@ BB bk 6@4ktciB ImmiB@BYcjpitatich snd aadd@c€ by 8DS-PAGE as

s ST R 8 A0 oS . o
proteing, Kich as htytelime retepak subSait @1C gp 1361l H 36 99iafcd X9th ke, dimer.

[ i.n (Toyoda I, J. Biol. Chem 270:7495-7500
Prefera‘??@@%@?ﬁgﬁ%ﬁg% IPEsaki et al Oncogene 15:2841-2848

(AL9ER heteradimer” egielni ina (&@@valently associated heterodimer comprising at least
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bel ow); neuregulin-2 (NRG 2) (Carraway et al, Nature

387:512-516 (1997)); neuregulin-3 (NRG 3) (Zhang et
W@bkosPpadd Natl. Acad. ScL 94:9562- 9567 (1997)RCT/US2008/055502

neuregulin-4 (NRG 4) (Harari et al Oncogene 18: 2681- 89

o B ST T ISR Pk L D

i ACHEBenti@Rr” i¥ @Fagent wlnphinteeigng$ Wi’uh HBBtagidelibbr fanctibiB- E@Hples of

HER 1'ﬁler ggﬁwﬁglﬁ%#;mand capa’t%ﬁ'j E‘%lgl (r]ﬁl)a HEE% IdlegeEGFR’

targetefl dmgu dealbwprodd HERuantag@pﬁtsr ggal tym$md-15nﬁa¥mlhna@ HER2 and EGFR
dual ty{}é% §1ﬁaesf‘é|§%:111§tr0ésfasg%s£tq£ eclgllﬂl))q‘w 3 720{_(‘)(3 axgtggllhsg%l leéMRCis%eh of example
WO20¢3780 Ut and/cg egraatspphas ind tto, asmmrfwlvoélecdnqtmn of, Sowrﬁa'eammgﬂ%ng

molecu e§6?l%lb%)s§§fgﬂg§¥ AMF(E&:‘%I]]I é) %Eelirg%r&?fyhlgle IH%R;{B}HBH rflsszan%n‘lbody or small

molecurewld gubings-to bIHERrthpwgul in- b2 and her egul i n- b3

gkbiélgtﬁ%krgénz%tog An’?ﬁ%@)& i€ an é%g \31%19161}1%1% {r&' ation % ﬁgg dlLrJr'le‘?'or HER

heterodingF Pref¢peilpthe éiERahm@ezlatlolﬁlghle@Ss QHER@ d%ﬁ)!@tl,on inhibitor and/or

inhibits??@%}(ét@?ﬁ}‘rjeg%ﬁgrg il?rg;f%%%)l@g gl)%;l{?cgra%?za 10n 1%1){1 \A{t(f/;r\llqslf ';\Catn{ goa Y, fr

exampl¢ @EEgipodMuhichbiodtp HER2al the Nacmdim,enaamag fite30Gedfl %sx)@st

s SRR T DAL 0 SELISE, i oE SRR 10 Bl

heterodiigaivebafdane st af HERhsolshiged 5:F1885 OUBDdxabBS 5)‘ l)lERAmidrlERlon
inhibit(gé IE‘E‘l‘E&é' anlgig&% QTﬂlcsh b‘?n%‘tg %%ﬁé%lng r}'lthllXt A3 Sgnoz(a:I antt ereo@ wnﬁx one gr more

conprising a recep tors.
other HipRyredeptom ({vh exenzplc BGFR ewprassi amgbctdwoo,rMAb 8@6 HEERh bmds to
e POS n
activardd 8&8%«5%& R 90%?1161%% a égﬁgnbé%gaggﬁ%sgn%ﬁa (2004));
antlboct?sliS)SLhmwdas H@Bé end iybtbltldnnﬂzatmm&of wigh ahc; orJnoerthér HER
receptogh %bbd@s%&%ﬁ&t%%ﬂa?xg @rgut;ltl dg 1%432a 1on t'fxerg Xtawnﬁnt on or more other
terns, suc okine re ub f
HER regm@@)peptaiy dtmera@momlalbl@ds (NStHatenhTéo @L%M&anfs@seadhinymzanon
1nh1b1tc&p%tcHER di mer conprises HER2. A "HER het erodi ner'
ein is a noncoval ently associ ated het erodi ner
COIPERSdingrization ehiditbnios ai dgée tleninhidERformeg@ptods gimes oictivterodimer
. kR HER2, HER2- HER3 or HER2- HER4 heterodimers. A
Compngﬁﬁ inhibitor"” is an agent which interferes with HER
ae tilER pntdadGris fnuameibodyrihat Biodsipl ad $ER fecé iR 'Otptid)ﬂaily ohesHER

o [ E
antlbodg %l‘%glg}eﬁg% @E&Egdachzatnérgo nc'tz'g: %regfal ST ag?%%mds to
the HER teagpoori éstléERZ—EﬂbMyrqf sameulkrl mtatsa henemi 1bpetrm|z\snabHEEaBthaxrmkample
i ne ki ors. su

or s HERZRE AT b b BHRE FUMRRG Rtk Mok Bk AR Bnipg and Amx0303.

é%@l&mcevativm@@ﬂs/ t87@07tjgn, anpdibsphoxreio, s»f artyahle bt maretHER 1@teptors.
Genera]n%t}%’R :1%[19&%% h%hltsqp glk)i&ag&ansdu%grtl ngss Eha? S._ause Ibg)an 1ntragellular kinase
domalnl%lfefERabcteytor plispHdBRating lyrbiiteaesidies a)rth@HER ln@elytomr asntskrhte
polypelgmk H za cﬁ'gzir%ﬁg nﬁ% Iﬂg%eélgteg lg}'/_EERgfe gne i ngctﬂ ﬁrﬁ%mfr comprising
the HER ogcemitn of iteyst.gH BHERzad i hmdmg to HEER Ideﬂlee nag acrdate a kinase domain of

f 'y i_bi t,0
one or lglgrﬁgftirhgglltE% or%&?toEErEﬂ% drﬁ?e;r rz]l i rer%?ynlﬁstbts {1 plﬁgﬁorylé’%on o%rosme
residuehhiptone okhere of matﬁEﬁncceﬂoefaed/abplyoﬁplmty@tleRf tHogime rea@itiésom
0 anti bo

wddiolg i Rk ot p AR ANk o R BB B Bk PR P o B
exampl¢.her eof . The nost preferred HER di neri zation inhibitor

herein is pertuzumab or MAb 2C4. Binding of 2C4 to the
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heterodi nmeric binding site of HER2 is illustrated in
Fig. 4. Oher exanples of HER dinerization inhibitors

W0 p@BaokE4@nt i bodi es which bind to EGFR and i nhP@i/1US2008/055502
di meri zati on thereof with one or nore other HER

y (£, | Q 80

SRR B T DGR PR LAY P,
as a HERRRpt@ew sUlhats theteofll , J. Biol. Chem ;

2 n; tnd t

fé&%ﬁ%%ﬁ.\gg’%? 1?[’19!’5)’1%4[{”]%1?'931;%1%%183‘ t gt? glg’fbg(\% Wclg Ilhl%lt? or m?erferes
with, fgtateen HgRIERedmpt. direfprablyit subloati agbadyibiris bi HER2 at thdﬂﬁtlermmenc

indi or I
bmdm%_@% tlﬁ:géog d’%‘]géﬁgclysg g\fefeg}gd 8191 fl%}g E)n o 11 a{bnl %qgtllhod% H?reﬁ is ;& Bgzumab or
MAD 2P4t Bmdmg]@f 264 withe He®BYdimennt higdmssate df HERR rmatlisomted in Fig. 4. Other
.
examplggge]flnamllg %get*? 'wlhn?:llcflgl I%A‘t Hﬂg%e :Z%%B otfcﬂ}de gﬂhboﬁl'éé thcﬁ{nnd tEGHR and
inhibit ditegizayidn thereo€ withy piesir mprdHERE HER reédpRra(ioriebaniglé EGER apnoclonal
. Re nal | & h
o 3 RK S e By LSRNy 1o
Chem. RTMZDB3O#.5- @3&4 @0em); yntitiodiss wHEdh hintl ithid B3 lidndisbit dintefigation thereof
r, t. ..
with oﬁ%?éo%e%ﬁlgepgghreéa d%ﬁollt)cﬁlge? X‘Jélgcgi bﬂﬁ tI) k—l?ii@ %ﬁ%’&ﬁ%? d%‘?’erlzanon
thereofarithi dye dymers OthelaHEBlzwmabrs Exanpl es of EGFR anti bodi es
3

I zgl?lérg?&\i/)p\g W 1% l‘bngacﬁs Aﬁ&ggt?’ &fﬁgﬁaefeﬁ %%%e e?fgctl\)’eﬁr}ﬁ

trastuzyER” fseape pmwhseduc%me rzlahlwes HERllaanﬂlavtaztah@nofrPEsmtet@tqr@s) or HER

dlmer(ss lrrg)peaéffeﬁ\%p/z(?&%ﬂngdg egt eadt ab&l& %t fofﬁ%ﬁ%ﬁgff&yve&% than trastuzumab.

'ntrace onali n
Preferaplyosiphar antibedyrigocky HBSlllg@draesvadae of 4 HER mepﬂﬁﬂt teagt epctum ns

effectivil: Cﬁéat eg§{glg%g)ﬂ&]%gﬁ)o%gtzg? ﬁ%j? llj“] Aﬂ%fgg%%}ltl_ﬁ%goé o agrgéﬁuzumab or a Fab

fragmentghquedfs Dngcwlhealhﬁﬂhp ekib{ytod pn axftlbpcm tebbsk hgdﬂERctiwagmmf a HER

receptop Hﬂ g‘hé}%%l?%l@ g‘?ﬁﬁh&ﬂeﬁg& Ceézgltﬁ%tr é %ﬁléalltlg Sot dgwrr;r?jream s1]:gnalmg

which Itehléts &by Higsdilegzatinn, phdjsxri’ryoervylluatnagmht apfibadyfHER nleinding site, etc.
Ceci

Assays gﬁrgsgrgﬁng #opan%gﬁdlg%w gm%g %b(flfl ttc!rqgllsl’xlﬁlg'ﬁégn% gtﬁ)\;agén ?f%rlgé[? receptor

more efeptgely Ehae trpstizypelpare das(llse)i in 8geter ab CMcter Gell MARK:137 (2002) and

T L LA ———
formatiomésew . gnbige | pivbsfipteas e @ r@upgrellol123- ﬁﬁ(ﬁ@ﬂ)} Aand W 1 0924%);

reductlég_rﬁg HEE@I?%B% %[onsblfl péfs Glch pgqlngsrs ?—fgk dlen ens 2@60@692’? c{ I*Clg 2A-B

'zation

of Agug ﬂhlll Siateer Cell 2i BT €3088), Wrbmmmft)rbtmkmgwf HERahglaiEi‘bmdmg to cells

: ' : , t
which %h{eé’é‘i%?g ?@%:Fs@fti')(%ﬁ/%o‘é% Qnd'j‘ﬁé az;!-f ft%ﬁglé/ ! a?ﬁer%'e}_'%R?Nal 37 (2002),
for exapple}; e¢lt gdwhi inkebitigrmofi camcei wﬂis Gig M@?ammwylmzmm li, ¥ID-MB-
75, RS LR, S IEE oA DAL Gy i s
(WOO1F0345and Figs.iérD ek Al el Gincan€élbibdRe$3WADED), fonintiice); HERjiion
oraon ST GRS ! ASCT TR DRSS IR BT EERE 0
inhibitipiER HRGep(l6ifs- ddperdeatdd APK @h&sBRaRy lnter) (eaVdD0 BON24BodY Fig. 2C-D
of Agusé%hd@%}é %gl? % Yy e?ﬂ%%bﬂdf}rg Fet) aet r%zgy a sro asé“clagst »%emé gl%j
antibod® Tt HEROBME- B3 03 Bl $RP0M e, anamdlkaERBsnde gth, fof instarice, by

evaluat@?ﬁg%&agﬁbﬂg%%i :s%cgsaggrhﬁg rt]r?q:g ean 11% bBu nds} ?]rERggéﬁ for

example ridankbin g/, tCav;thwﬂe{l 23M17-628 (2004)).
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thereof with one or nore other HER receptors. An
anti body which "blocks |ligand activation of a HER

WO 2®8powto nore ef fectively than trastuzumab” | BCDOS2008/055502
whi ch reduces or elininates HER | i gand activation of

RamrasRet bibolisont HRPGHkn TReBp PLkE ] )ty Hafin o

HER2 thB‘&&hﬂaZtBl,l’mhlterﬁb@fvﬁt‘nabfeg],on st eﬂﬁcﬂ]ﬁtalr Badyin bf BGKES, HHER or HER4

spon g1 Q Y BRI B HBROCT N SRP A T d7enkl Bt

Cancef ClgEIMt328 i0epf , or as pertuzunab or a Fab fragnent

R BV bl 8P

“HRG-sir trdiyumgpehimt N ARKE ﬁxodptfo@@ettioy” mote ebfyctievial(fsainktagreHBRast 2-fold

mor SRR Gy SRS 90 B YLD S REbSvomvocass

by wayadttekdaguiky- HER2 bi ndi ng site, etc Assays for screening

f.ar i b s with th to [ hlblt i .

e DA s et BBl bty Persc ety R cctodomain
cleavagel’ a\ﬂblﬁmwmbc.arcer Rlesgird Taed749208¢) s T&fstuﬁlmabﬁaﬂﬂebth@eiahd, 2an
i hibit | ﬁé7kl 7 02) and WOOL/ 00245 (Adans et al). By way
inhibit FiERg ¢4 QW?Q)??'gOne may assay for: inhibition of HER

dA BER 2 faotibody than“bisk & a ketgodimébrichindidy Be'06f HERLE bigids @lresidues in

comain LR b e e ST Do B PP G Rk psceluar

domaire xyeh @sdonkdizR 1dhdrET) San(d \WE0stérRBIRAIG Ade, aFiegst ta2dmB eokntApHiBatidh of a

ner BlpR PR L RSpn R LIl g: 5ok GER - Eihoatyos

(2004) e cetrineths HERDQEHDORAD crystaicitridtgre, dpositbd Wighithe ®ICSBI Protein Data

s GRSl e a0t Bl AP PTG i

of HERR34, ZR-75-1, MD-MB- 175, T-47D cells) which express

e e S P P

residues inloher ﬂl&ﬁal(x(ﬁﬂﬁ"HERZE aich andonafte @ hnd IINMArdfeiable theahtibody that binds to
n1S| n for jnst e,Lohibition of

d"ma“‘g’l?g] TSt ‘g‘A%F %e%éig’ﬁlﬁ‘&}? iz g O%‘f‘t‘lqg hi bition of

HRGemO‘ExpT@an epan davtrsivABRhp hdeplatsrydnabded i) a e tito messenger
0 d Fi 2C-D of Agus et al. Cancer Cell 2

RNA(%ﬁ@%%’Té é?t“?or exanpl e). One may al so assess

Wﬂkeélh,earsamhle oﬁwﬂlll theo ngXp'rdﬁsh:is bd lbrsteh-lEiRudér% (siuﬂﬁztsiaCHERByand/or HER?2)
ndi n for |nst€nce

ant | bod b

s one Y A Pl e YT PE R bt e R Bl
cwwnnﬁmimdkmﬂﬂmnohhéhﬁm&ntmabdy bound to HERZ (See, for

exampl e, Franklin

(B0 el SRR o Sarraich “BHRG I 5 R b2 ebr| i e gegipg leve
for HERDexpras€ighdn a itype bheanex tis cne e{ \kfhibl&fhe Uz@ﬁl&df MEBB ekfizBioh iedonsidered
a “low g@?:ﬂ ze%tgls z? sgﬁllieg%%%rﬁﬁ){)% f c%é% ﬂléf? ucgg%vlgl will be in the
range ffoar 4batti 00D 1o than gHomey0%;, Elfﬂit_ﬁ/wtd’ HER T lreels @ai populitonfod sumepldscells,
tumorsg)? g%{f‘?ré Iﬁ thg%g%)a%c’eﬁ- rgea Elilfélﬁlf’r;?ﬁ%‘i tg%wgﬁgéle{vﬁngﬁ{s lblfetd to arrive at the
mediantdRfSe dep devdemiy H&Iﬁ?axﬁﬂh@ﬁlﬁﬂ&ﬂfaﬁp&ﬁ igﬂi&rall@,l’bﬂ/sﬂj‘grduﬁiﬁ@bihﬁreof such as

hos hor¥lat|on

VAPK
chemol PSRBTy PO Rt AHAE 0 L8 P o Ty dvanced.
refractoe§ breeduirnes| oy yridntraicet. I'Be texapidthefeie @enf@isiSatE€hovathe nﬁalﬁﬁ,‘ etpression

level cagilg lrg}%t??xg}me]d%ﬁ'gl%s Zoﬁ@eb ?ﬂgsoxgjvaglgeooﬁﬁ@rm%ew 5; ‘Igléh reference to

Fig. 17 peteinuthel oo ff foiqeginimatsistan blairian iRt eaisild@aed ¢xpress HER3 at a low
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cl eavage" (Molina et al. Cancer Res. 6
1:4744-4749(2001)). Trastuzumab, on the other hand,

W@msilﬁmiubit HER2 ect odomai n cl eavage. A HER2 BEIL/URIO%/055502
that "binds to a heterodineric binding site of HER2,

evel gl B2 BERGHES b A RE P R T B Yl Egeen
about 23& ardese{léss ktan seibpmemiie)s dodut 488 doiemi(ress thanam‘i pbrednkile)paddut 1.71

or less gsrns rtr%t I%gdﬁper?en llegég&‘? ;i:.é& leﬁggﬁst L0 p8rrc r’e_%%zabpﬁdf or less (less

than 3(fgereais)nabout 1Fr9amkéss ﬂes@thaaIZS‘h @mﬁi@) @sdukt 0.59 311&ss3RE than 20"
ertuzunab, c

percendEp 1S5l G e R B el sy gencicions,
such as(dRD- Bﬁiﬂéls&l&zahe;relm] dnd siasggréfagblanheaRINPC R BYgayaastin Bodhyple 1.

et R B RS L, S

the 30"ice§i5‘blpfee;ennh domain Il and opti onal |y residues in other

SRR R on RS G RO Rk Aoherei ilsrud the provgspigulevel of

HER2 tetnuivch@ t]laiexptesmn lbml mﬂé]ERﬂmma;amﬁle [ celll thmeddl cdnici:r (Sﬁch-EiBBesswn
conver si on, of

level(s) m?y be rﬁafmn ﬁ'g us %aavaalety oef g&%éeﬂétefw%xewgl% %sr}g%s? d sed herein.
While t@lmRN&)be aﬂchlﬁthde:n; atratid ¢féHER204x piessiontie HERA exlaes%ﬁﬁphepr@:fent invention

coenf s S o BRSPS RUFER o

for therpp;oﬂieeelm 1ncdudntg|;ib'ut podinsited,to ] didtcivign treagh@apiichth @ﬂ‘eeaﬁcted if

i g 5L TP Lo OB BBl e BB s
means for b(ﬁtf[&lhng HERZ tdEBART hre embdipaﬂ’Sed igmbé plirades HHER:HER3” or “HER2 to
HER3"SXRE ession” in a type of cancer is one i n whi ch the

I'&VEl of HERS3 expression is considered a "l ow HER3
| &vabple, tdl, amsdtiot taackr m[(ﬁdmyfrﬂﬁesm HERBea leel @AlE 6 greater than

e 25 GERENTL b HERAR B i Bestly n o s A bR ogpem2

expressopelbidte to RHEEBB eslaeqsioess, noc &l'lbs HERZES] leod” foathaetype @fcancer.

per 37 e SRR B BRSSO AN U8 o o

HER2: H‘E&B beelemarpo@mlammf ez[m}ﬂasmiﬂlleﬁurg@ﬂ,eﬁ a:hicgrs obthe same cancer type. For

. N t.here SUC enot era I st ant
T T O T s T
sampley@nbraﬁys oashbgfamﬁidgs thﬁécb‘fﬁﬂﬁtl@ﬁs}bh&ﬁothﬁ@p%ﬂeﬁftﬁnt @vdaiah ashcer, platinum-

cancer . The ex denmonstrate.how th
rsitanf B congo s RGN PO A 50 SUTGT G WD SHRGeE. Fhgyprample
herein, den@tsiritelh@v thia pabermiﬂdﬁxﬁrevﬁinuae&fcaﬁ K@d@ﬁ?}&rﬁm Indab smbadithént, the

0. Fig., 17 here he ¢ 0 0 . .
weR2 T oS e eSS bt o o e et Bisaes o Fie: 29 hesin
the cut eff }ﬁfr@%nhﬁ%ls&m @ahﬂM&Vt&i; expesieHBRDHIER2 abthBllevieBSSy be about

0.2 orpieie rsa R RT L Eer By “aople0 ST reres a8 pp EEechyigh oo

1.06 or Eﬁireh(grmfecﬁﬁlﬁ Bﬂm@)etceﬁh@uiboﬂit BBB @TmdreGsealer @56 4(0“h;&tlf’ceﬂl51t3ﬁ about

0 BRI Bt 15541 B B o
1.70 or mﬁ)r&:(gf&alei' ) SHettentle)datont 1.865& nfdreGBeaten tian 801 percentile); about

2.15or r?noF @};]e{i{ef tzl}ﬂ 6@‘83&} ntée)géaoB}Z :(i'ino%? éiesatef n7(§'g%eﬁhcentile)' about
2.62 or p@re{:(gfehlief ﬁ)n 75é’t;xerce18ﬂ€)halﬁib’sm¢2ﬂrendta{guﬁ&r Wiah BO"ORrcentile), etc. Such
.assa
sbsotu YRS i oo B ) 58 oy POk e BEF ara P, such o EER
disclosquirtefedt, alnl iost e fegRly- tREER BBER\asa ad if Bxx@pipll € Inlone embodiment, the
Preferably, the level of HER3 expression is |less than
the 50th percentile, and nost preferably |ess than
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the 30th or 25th percentile. The expressions

"HER2: HER3" or "HER2 to HER3" herein refer to the
wepsaesion | evel of HER2 relative to the exprBGHUSI008/055502

| evel of HER3 in a sanple, cell, tunmor or cancer. Such

ot SRR R

percentiles aaid most\fhé ferebly Igrestel‘Wyn the 7Sf'a;bem¢hﬂe eBatRsts &hbstcatceDdxpresses
i X HER3 expressi on, t he ent
e IR AR R T e et B R S PBRE R e ety B R
eViadl temmqngoﬁ 1pelyfne1\aﬁ (SlamfreaHE:'cRZ oai‘iUZHzIERﬁsesi(heﬁﬁl de@erslBl @fets to a
I ent.

procedfhe R gt e FL TR Ser e LR ct B AR B PE DY e
amplifisé hsedbtﬁt’d»ed in Iif B eFfa[ l\é)xﬂﬁésmmﬂu@f 28HEIR2 98N oG @teraHizRaquesice
over, ertain.c ous

informatjon fi: frof the Cids t(”) t‘rﬁe 8% Sf }nﬁeéesg[gﬁfm“g nﬁ@@%ﬁﬁ‘?ﬂﬁ@% omsadetd

neans
ohgombjeotlcﬂ@rml'ﬂtsa&e be dddigiR2d; HE%prnﬁﬂTs WiHER2dentcaHER3ildi e &Iqﬁenceoto

oo R3TBHE1 Ep ATBE AL L SRR 2558 o s

coinc1q© evithelnt dnHeofftivr ankffFRRd HEIRBaleRﬁReSIde)Red fornplifyygpecid RNA

sequences sgecxﬁc BT{JR e 0] ce‘é’%&%g%ttglrgglﬁgn%é 6%(0, 1;. c{_| %%a%%bea% total

ellulatl IQNAJ Bactbdephbdeadr ptayipi sefues@neer SeeReadratyaViiis ersidclolli Syehg

I T O T

1989). p%splsdtCHteraim POR isampildesd todelohs, buttnmnthe snlypdxample 04 Suoddic acid

st T I TG BB St oo
nuclelcnialyl (byAgy RINAQ s ¢ prinerang atiifreesn@iieschl jofmeddse to amplify or generate
oo PSR 5 o BB Rl AR AR

comple\mhtlaryasaadﬂarharexdclemeéld actory or recurrent ovarian

e, exa
e P v B G BRLRS b e R oD IRk 0 & Fam iR
whereietib oxipune nf PCR bl@dﬂrdERZﬁddEﬁﬁi dt eabelsteﬁ ansPCR tda&$ona Mhis technique has

been deﬁcrsbed %%V%H\ét% é)lflghcapﬂné Jg roxfug Ieth agr éinm% E{%{h{) gl%éﬁggf-& &004);
and Maavalr |Cazncqaaﬁeilérﬂo%-6e6<@m$)5| ng HER2: HER3 at this |evel

ok o TS 5" 00 B e T sEE B Al ey cfpmons,
preferajplg Ipolemtcildoeaq pralffeout akutfraer nore (greater than 35*
ent|I Sor nor.e er than.40th
per cent P?lggudeogoutwﬁeni’ &gp SIREPE © Egﬁ’éaitgg’?er?lﬁ'éﬁferzf%? ty
polyribprercizetidei dr dly deabobuitnudleddide, orhidhonsy Heqgnmadi€ed RNART BOtAhor modified

entile): bout 1.7 reater han
RNA °€§$§‘e mullﬁ, gcgr ;msffjl Pol&nug%otbc[es ?ISD(,: Zm%og}eéeért ‘é’flu % gﬁth%ﬁlﬁutanon
single- prgk dvebit-istraded HNGUDNA ilSudinig simple afdd@bleatranded Peglink,Ringle- and

greater than 70Qth
dounte SEER i RSB Ing- G S ER B P rolcules
comprighgy RS Atahd BNA thiumay ba s@@le@ﬂfanﬂaf cﬁ mgrree)qﬁ@tly,tdaahﬂe-&%hed or include

single- gnﬁcf;l Cﬁ)?lﬁ%—;s%%)d?(}] ree'gi(éh ltﬁloﬁldtgF egB eB(? ¥1}u§%ot\£4§s g@used herein refers to
triple- soomid tdgams c;onsmxsimg &NAq&'IDNBCRr blitis RNasad DNy, €TH stradel innsa st

o Bhg ST e AT PO Shaa 85 A e L e o

one or Igvre af ée molawled, b nodé h’pmﬂryo&ﬂﬂwel @]y Pregibe bBdohi¢ ogthe afo&fcules One
othe e 13 SRS EBR pis BLReBRRL ol o R pmaleShac
specificablypinels e sSDNBR2 THE%n atlule ss (Grludg cDNBR Hankd RNeA sthatByntain

or may not, overexpress HER2. The techni que of

"pol ymerase chain reaction” or "PCR' as used herein

generally refers to a procgdure wherein m nute anounts

of a specific piece of nucleic acid, RNA and/ or DNA,

are
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anplified as described in U S. Pat. No. 4,683, 195
i ssued 28 July 1987. Cenerally, sequence information
WO c@ailod3e¢0 ends of the region of interest or beRpCHUS2008/055502
needs to be avail abl e, such that oligonucleotide
erdes hes pers will be . ..
one or B{ﬁ)k’é‘ﬁgcﬁ de}ﬂsekg T?Hs[ gﬁﬁ? gf %IEAEI Vgﬁl& gac;kg(?ng%lﬁ%%lkl?%gg it?béWéi or for other
reasongdre t‘ﬂméyrtuelnq!ﬂdai eis that foem amp.bnded batein TNrédver] BNAE IﬁRN As comprising

unusuag ﬁ%gs? %%c.hgﬁi%o&ne %) lgoél}AD d lpaf né%g Sasr{a@g aneCs agg in é.\gec{ \gﬂnn the term
“polynagipitidésy as fbfefmad hareiRNA 5aqaleuhc @sn “ﬁqjﬁmnlfebtnﬂeDNAbtﬁ&G] dit pie@scally,

enmpls ) P R it PR A R Rk Bt as e

chemlosbfqummféB\JA atdRN Selargpemnistiad flvirudeb hid ®ll£‘hncaidmg@mhp1e and complex
cells. SPring Harbor Synmp. Quant. Biol, 5 1: 263 (1987);

Erlich, ed., PCR Technol ogy, (Stockton Press, NY,

1@&9}@ Mgmteldotrde’r eifans toRCRati & lycshmis pdgmad:ohah: imeludmg,,wnhout
hmltan%}lJ s1r{ép strtaxpc%{iﬁ ¥/ 1%0?1%(21”8{&* gm%le- or ﬁ@? cétra?xgedgr bgmllz%eén%desse
RNA: I@éﬁi&rpj/kegds ewhjpublsi smgncteld@w@e Oifgom,lcbno&m snch:ziseh@eamadded DNA

probe (;l g%c%otuﬁes a%e Sen SY\'R]%esme yacr?lgm}'lct ltrgetlieds 6‘5&3&%&1@% bl?lg% %utg:f]ated

ohgomwuaotl@ swntamlzdcrsohat e campnletcfayly aVallglﬁmeHa\tve/ea oBgmaclédtiddes can be made

by a Vapiets%‘i% otg%r mel{ﬁolﬁlg,l uécludC ngln \M?ro xa?mﬁ%na{ltam\‘g énegggeld)(eic%l%ues and by

eXpresqu c}ﬂ@fz’&s& cdlsanchongaamg on" or "gRT-PCR" refers to a
fﬂ{e ?elé%‘ ggg amap%ﬁ"lcat{on re.?ersa t%%@%%es?s&g&%ﬁ%ﬁ{quﬂ% Eg‘opliess of a gene or
gene frt@mﬂnmrq trembdim al:paemulehe&ﬁ for biéldmlen Thadupticsedpedibn @atretonsf amplified

DNA) (s%g%rpr)qfeﬁg;d gr a%aénéxehc 1i1 Uéa the B'él?l]?ntt hP %6171_]6%% le% Eég;érnﬁNA)
producdhadsotimgreasésim dreqvamc)ayoh of tap eursbdr of apies ddd edhapartinie penat
hybridi zabl e array el enents, preferably
ol ynucl eoti de probes, on a substrate. The term
]@@iqgmf eﬂtylbdézé'tlommmmms $deeidliy gettgtihable byronpbiurdihary skill in the
art, and%%ﬁ&gd\?ol)g( %‘{Ill n i C c%%la 10X dgvhg:lné/ L?P;())Q %golgg %ﬁ%ﬁgx?/:?s}:uéla teﬁrﬁgra&ge, and
salt corniobptratien. ﬁo(gerferzé,dor@bﬂprolves DiAire Highes texﬁp@ratdrﬂsfbaﬁﬁ;&r annealing, while

o BRSO 85 80 G0 LS B LR o e
DNA t¢ meringdiwhgn scmr;gd:mentaam siraddwabé peshriana exdznroexgérm rﬁslpwslhditgheatmg

bli&s slrande
emperfi, PR T LRSS g0 RO el s b B G
sequenddNAe algderFﬂNQretahm terrmqrattm wSmdhgtblebesﬁseeh n,deidreﬁ).ﬂt, itf&ifo®ys that higher
shr nded..or include single- d
relative &é{rﬁ%e?a%ure%/ vrv%ugcgté (!1 {r%em | oﬁ'ls? reﬁctlonacd)adlflo%ﬁnorf ﬁcggge&, eﬁ?\ﬂe lower
temperdtyped lpsisal E@J‘talddiebnaaéetalks aod tuptagativnrof fteihgent ofthybfidigation reactions,
reqi R . or. both R
see Au%ka%péi.h g'urrfrg FO oco9s r{f%(l: u[r] rgléto}o\lA m%gm{;l'exb%tl’?hlésh?éﬁ%ﬁ
trmgmt eormirtloﬁs “hﬁglﬁ ﬁten@my mﬂleomsr £8 deflifee heregl @pﬁalrpayl)
employ 1&9 1c| frglllalth and hi V%Ele[ ]i)era re ?or wa }hrrx]%ejffgpe%z?ép § 8 %g[usodlum

a regi
chlondﬁ@b@ﬂém’l ee‘dlurﬁ)mﬁamif() IP/hwdnmi cmcladya‘e sulfafe a5@°Ci; [02))enipidyi dudhg

L I RN LI T
bovine pemgh allidetsmm\l/% F(chOJIMﬁbolt}gfnty%dﬁsl)doaa’dO Eill%szydhhﬂphosphate buffer at pH

. t ai i f.ied.
o5 wiot LR RgBL 5 IRELAS0 B9 %0 TPMSe) S B e
5xSSC (BEHsMIGCA00 7S pbbodhuctieat), SeaM adiutrhsiosihete (H 6.8), t1engatim
herei n. Moreover, DNAs or RNAs conprising unusual
bases, such as inosine, or nodified bases, such as
tritiated bases, are incluged within the term

expressgfi
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"pol ynucl eoti des" as defined herein. In general, the
term "pol ynucl eoti de" enbraces all chem cally,
wepwgtretdiecal | y and/ or nmetabolically nodified fRCTHES2908/055502
unnodi fi ed pol ynucl eoti des, as wel |l as t he chem cal
f n har.act er i stl S 19
pyrophg%{h?é’ : ng&'ﬁgés g)lutlon § IélCEgﬁh (%or?ps L ceI ?Gd’ &8 ngmsrth SDS, and
10% déxphn gofatect €25¢C, d\efh Waelfee aA2P 0. inORefHT (svdaluyl cBloddd/sodium citrate) and
o | £0 di W t hout m.t a
50% fogl?l%‘l]%{ag gtSSt%r(té h%)ggw%dqbaf EH’U %fﬁlb] %yvlaséxe 0n51stm 8%’8 lP*SOSC containing
EDTAdomfiCe stranded ri bonucl eot i des, RNA DNA hybrl ds and

d u
N A (T E I o
Molectdq'fﬁ’lbie&g Z‘bldzbbrgatazjh éfangd| NaveY i dSold SmnﬂaﬁmlP&suS b3y and mclude
te ide synth zer s 0

e us R0 o SMPAEPA R s DT X by ol snerpape
SDS) lépe snmnghat thyt thosv descategd abtﬁveOWmeIXarmﬁé h‘bﬂ@deratdtyc $triskiengeonditions is
overni \{1t nmgbaglgrb %%2#@ apt SO utlon rggrrq]:)r%qn%ﬁ%do 8ro|}rgl:a” s ngﬁ é%ﬁ?l‘g g\éaCI 15
mM trl‘stgiemlemaatp] PG mb/hstqdmlm phoszfneire$pfﬁ 0.68 5p rnmlmdi skyylutidvi, ¢ 006 dextran

f e or nt a
sulfate mﬂd t2{) B‘lgﬁ%lcd%g tl%?d %e?r? rl’lQOﬂ ﬁme?ﬁng Eo%l o r{igtnaf \Tfaslélg% Lh& 11ters in
IXSSCrangOQhW( FH0°6t The ﬂchiledfartaarp‘l'vlllfrbc@gnlﬁl\NW loStd}DﬁtttMemﬁérﬁmreeﬂmc

o.as. " i £90; th ssenger
s R B o R s BB bR e
of “batige srandyee” iy peprjie esomadx&hmﬁs thi ean&arrhmccacthhsreq@aaﬂs a

polype]?t%(d%gee § Ss/ﬁg% t1'ec§t Br or%ﬁ‘fkc%gs?n der1 e%rf}ogr{ £ taéf‘ or?c%tlréil?r}aglcnta}uharl]lsfﬁigcsurring or
allelic wariants.a$rgth gan/ersedulegcelpslyaeptldmnan be:ablatedlfrcmlnamream can be produced by
e d upon prohbe | ength, wash
recomSEREN G AR IR0  p RO e SR TR R A Gy Pl
sequentr @hneturallg m:ngrragdnnmgn fcﬂypeptl@pmnrn&rpmﬂ;@leptn@ l_c;\ghiyg@tlde from any
I [.opes nee ower tenperat ures ridization

other mam% L al ﬁ pEcic dsepends on the ability of denatured DNA to

r“ﬁanweﬂhntvméyi leorinpis epalrin a]e)brcatiafsawd& aad epepﬁ‘leﬂ@ruovctmmaﬁbclonal

2 enVvi ko nt ..bel ow t.hejr. nper.a
antlbocﬁelrg,géqoé};‘cpc)t angtéodlleé em%l spacelglc elgnetl %gs r&% £ og?egg lé)ﬁlﬁj éormed from at
least tworinthe astiichdiay, lancil gditibad)l feagsegseniveg ad they dxhiphelie debieed biological
actmt}[ el ative tenperature which can be used. As a result,
t follows that higher relative tenperatures would

t I n

\Azﬁt?ﬂseotl?%mhtﬂ%oh %eornggﬁlrcég begn 1% I!itlfoe C{T%aadatft d/(? recovered from
a compdengef]its namahl swpbamatt [ Gontmimmt mnmgmmtg/ofofs nhtgablll erdliiraahéno are
matenabbwm \?&sfd re’A\Mﬁx gxs%%rcﬁtd]laﬁ?%s’rﬁg & tée%rg netu‘._gcg %ﬁ%g %e antlbody, and
may mc(lg@%;ymés,Stonnqnge mtld ctbcrchrcbtcmmdus@r nbdprcgchna&tcms B@&t’ﬁi: yIn some

| ica
embodi %Vgtvg ‘ét)l re]llg{:b d is enunfI Jgg% grr]ea?eﬁ ﬁ}an 95‘%{) G lh %/f C?.I;l& gﬁ?ﬁeéer%med by,
for exafple, thx Bowply eneﬂlo@lﬁmdm SO embnd:hienxs Itd g;/eﬁleﬂﬁdrfﬂ% Byodéighn (2) to a
1% m. dodec sul fa
degree gdffi{ & tt ?({ do%taln atsl?]agtbl% r(ejsugug : %ll\rl] teéml é tllﬂ?rfl%l ﬁméné’ eaﬁid Se%‘ﬁﬂ(ﬁ by use
of, for @@mbbrmnmdg cu]ﬁ anu@m@rmbk' &) ihogueiry bf/ SDﬂm’NCﬁfunﬁbﬁ ducing or
VI ne .serum al

nonred1901 ]gyc\cl)gtﬁy ns 91?1%1 for xam blggao n,masswg}}(ue A 612 St r%tﬁlgt golﬁiffflfigtﬂbog}’ includes
the antlpcbdlyﬁn Srawitthn %@anMns ofdﬂls sinvecd ﬂ«amlodecon?;ﬁ)nmvbsmd hitibody’s natural
env1ron%%£1r7\gﬁl%ﬂg% pAr‘gsg é)“i{ﬂ ovdénQ%E 1¥)la? %%j‘ltfﬂg)orgg% 21568;?5:1&%%(}; at least
one purifivepirwpe (pH 6. 8) 0. 1% sodi unpyr ophosphate, 5c

Denhardt's sol ution, sonicated sal non sperm DNA (50
&djatigy/ amtihqdidy’ 41 8BRY heterdtetrameric glycoproteins of about 150,000 daltons,
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10% dextran sulfate at 420C , with washes at 420C. in
0. 2><SSC (sodi um chl oride/sodiumcitrate) and 50%

WO o0osmetdde at 550C , foll owed by a high- stri nBENU§2008/055502
vvash consi sting of O xSSC containing EDTA at 55C.

o SR P SPGB P ber e o
linked toaddenat (dnmyl bb/h)nuaivalehdeh\iulfmie bondCehile Bp hurﬂ@r bidibofideRnksges varies

989 e the us ution..and .
among he%xea\afl czhg : Ot‘r‘:l 1%1%[,] 11Pm81h0§% gllrblwatygeén‘g%cigjleﬁvlyeand é‘ﬁic%am also has
regulalgt spmghlhraekmdl e BB)bridgs s Esdhr hem\ge:fhhmlhh?ztt ]oheh@ftsla variable domain (Vy)
rate ri.n

followedebSH o o oﬁrsoq’lcgnsga\l}t @Er?aaﬁt EF%I?\%E %lalalalg)asa? va§}? Prﬂalggt orlllte end (V1)
and a comtant d@umicaripbihsi ang; tha&%stfamrdnﬁmnabéthe?mgm&ﬁﬁn (sldhignedMiith the first

e S DI TR L

domairesfthe2@avyphain. Gexiailaraednsdoeiatadlies ak believepe foaNAnterface between
. fa n e filters in 1xSSC at about
the hg}g‘?ﬂ%ﬁl\fﬁqﬁ‘é gafl ?%%le PPN wi I recogni ze how to

St el er;per‘at U | onl str

ﬁg%: es%rzlaa&)ré T ace ovrﬁ%%lap ey c(f st santgo 84 g’ﬁreg? tﬁ%bebaémp%ﬁﬁf”ﬂal

domairafitht hawty ok eght halmefithe/atib@lyu&he edriaploldyipaiplot the héay oln may be
i.¢chyhast he mn ci.d se wp e

referrem \égt | Ehee v{arlasbe}ggo aH'EﬁQheal hgfhcajl}nqrg?,ynlﬁéﬁa Trfcﬁ tgﬁa)VL These
domamd care| gewalfyrtbmmnatvm'mle panmfwdlamtg)oﬂmnd@hiayl theatipén-Mgding sites.

allelic variants. Such native sequence pol ypepti des

cHr thyen ‘ivandbiel’ ecfers rothe faat thiat@ertain pmtilods ef ;he @dﬁubtcdiomyins differ

t. or t n
exten51(/eq§ glgg@[ég& almon% %%tﬁ)alc?l%%: Aélﬁ Al %c?' inh the mdnll,ﬁ_)a Pegl 1et%1 afe Cri]ig]é
partlcubf armmdyrfat itS_,/pactctular antlggl Hiovemerpthl ypépilitdie ,notmyenlyu distributed
' tide fr om L1 an

throug}g)gle %‘1? gzgsgabgﬁigm ms gfo a,nanc% %o g 15, Copeantr: ra?te&/ mgﬁraes 3 mlerh S %2}11189
hypervariaiobdgcbns“*qléﬁﬁe) t&ﬂdn :&péxghtf-cvhaml ahy the (the/IyS:ham natibin@ains. The
more h%ﬂ@r gﬁ)sg}vgé p?rp glls ?Kansa%leecan%lln? zgr% tcz?lged t ! S§ C Ld: Br?s (18}%% a"lihe
variabl¢ é@@nstaﬁmatlvnﬁlaayw aachthD dmhurfss:acha:ndlpamfblltrdmyreglbmg l’ﬁmtySadSplmg a
beta—shlgeg @&}f%%ﬁaggngéqr%)ég%oblg} tareg ?Is\}iiigs;vléﬁ C dl gl ?%ggéq%lgécﬁlgg,tanx n sXme cases
forming phatndf] the bala-sheek sseqzlmeatfbcth‘dst ingaclr énain\aer fetil thgeiter & close proximity

on ment
by the 1519 %loﬂg ﬂld & t he?! I'JEJ u?tzl};‘l OtenVI ?‘Shcr?%tﬁ‘%’“tg?" t&x ng‘]tmé%“’éll og the
antlgenvﬁmdntg are af a:htlbm1®r(ﬁee Kabatict 4., Segeaecdy, Prohezag @ﬁ'ﬁztnueol@gzcal Interest,
Fifth E&lﬂgl{ %ﬂg% Lﬁlst%t%%f I{Qaltht e%%ehdt Wg%l)g |)2ace e CO sta(x)lngomames are not

ous
mvolveld(drrpqﬂatuethn huodmgof &odnub@bf to hmarmgete betrebbitlit Feivus eff@ror functions,

such as%n iic{ﬁ)?tg(%xoogﬁxeggtrlﬂc?g ?n an 1l])'<2dg c%{/)c%ran%tcgl[ulgr I?o%(?cﬁ?ﬁ% by wei ght

ermn the Lowy
o} » t th 99%
te H% ﬁm ﬁgqan?g&ges g@%ﬁ@ggﬂ% 4?‘%)01%0%}1 [ evaertebro%te spaeglei Can be

assigneﬂecame Oiﬁvqé@rld ldssncmtypb!‘r taledkapph (Qrnd hinkdn@), bagei oo tha@intho acid

for exanple, a spinning cup
Sequen%ggﬂtgﬁg? n%m%%f% to honmogeneity by SDS-PAGE under

c[f; masr% 1 %e[ DORE sqrel R&lc&%?%e C!)I?SP]%% ?’0%1# r% of ht%lr gga an}%ams

Ue or sihver staln
antibodieﬁ cihodesglotvwding e brodsigned tadifferenti classen Tlmemb ﬁnamaj or:@:hsls«s of

1rnrnun(§‘ &(Elﬁnsaﬁﬁs §t§ tI%I? @%G %gg.gg% %H& seQ/E:raF {?}aﬁ%p;nlaf ? df¥1rt er r(111v1 d mto

Vi ron
Sub01a5$6§ Okadymsed), aat 1460dgGuildds, h@4,ﬂg@pm@§AbyTl&theﬁwa$mn constant domains

that correspond to the different classes of immunoglobulins are called ., 8, €, v, and p, respectively.
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one purification step. "Native antibodi es" are usually
heterotetraneric gl ycoproteins of about 150,000

waela008ae4conposed of two identical |ight (L) chai/ns20a8e55502
two identical heavy (H) chains. Each light chain is

to a chai n by_.one. co nt djs
e suh 6Py B RE HRBar LN GRS e i S viPPugoslobuin
are welh kg dnbh deshelsed\ eadraliyris, fof exahplt extdag etlalTKDdlMl@l BRWG mmunology,

ht ch |
s e (e MR CE et R o Bl g B molag,formed by
covale@angh-@halbm aksasiatidn od e agtighbdg witl lohad reorel otived plotéid$Hr peptides.

foll owed by a nunmber of constant domains. Each |ight
cHiwitermly aﬁlllaengﬂf andbddg, domat mtiddbdydned evithld Miipodyndreaised herein

ta e const ant
imeren GO 0% Bt 0 g Rbar it i i afboy Rl o
definedh@ive. ril"l'(aftermbl garli@darly refaatoran astivddy Wwith héagithatisahan contain an Fe
vari able domain is aligned with the variable domai n of
‘the heavy chain. Particular am no acid residues are
bgl %\e/cg e\x/ntﬁa% g?%rqf\llgé]lr%cxg% reI gn(r:rlga% %ntl ﬁ\%’nthgtg eI}ot g \El_’ga&:g%cl) an
cytotomcergoleuyormdlolabalrl abl e domain" of an anti body refers to
the am no-term nal domains of the heavy or light chain
ofAntibedydrrginbwelyconiphiee ajsurticalif en dmaémbmfy pt’ﬂﬁrdbefamylprlsmg the

antlgencoflrﬂt{ %e n@Xn gn?recr)ﬁ fE%amPTas otgagﬁ?péi glz;' 68’11- 1nc1%c§3 Pla%lkj[-l a.% gﬁg@ and Fv

fragmentondabadieq ﬂleeag emtdodicd; ymglhehzmn &ttlb‘ﬂdﬂ malbdubes pakitnsulispedific antibodies

' pntain the antigen-binding sites. The
fomed%ttﬂg‘%ggd aﬁn Q[ rTefers to the fact that certain

g%lhg stl(af) OP g}x%b %&B)?%Juges% er@t?cafjaniléeglrbm ?%gg’gg}égg cailed “Fab”

region.

ence anong
ﬁagmeatssoba@p@m § smglct gntlgén—baa«hhg per videubsaduabife? fraghyent, Gvrhoa;etrfame reflects

its abili o cly%lldgﬁg e@&bju gml} t}rr;p \ﬁggl’e]tdg F(\ég‘%r %g%%:nlt ttf)lt flas two antligen-

combmamtsnt@zmid esstilllcapabks of cmsselmkmgtaengenn three seg rre nt s

call ed hypervariable regions (HVRs) both in the

| 'FFyhistkeehrainimuamehtibbdy fregaent-vhieh qontais h atrhlete amgem-bmdfﬁg elte In

. | y
one emBRfifterd! R B AR &&9&2 OP&;E% of 4l hADL Cunl B AP
variableldnmedimis tight, nett ¢wele¢t@awylatamd It & sjhgle-clmari Fms(se%u) bpeciosypne baavy-
h

and onef 19%1# clﬁEﬁr gat?llglgolg ﬁ(?hé%llﬁ %Ié%t%e va@e%ﬁ? LM bEN%)tu%IW% @}g'le flmker such that the
light anld bepy Cb@mc eisngate aned” dmnersé seicgaseslogarsio tlngt 1palt\t'0 -difajn Fv
specxes;] ﬂﬁ%ﬁ?ﬁlgc&%@?ﬁtﬁ%}tg g&gegflr%? Ig&!ﬁ? f’e\gc%vérghf%% am m%eract ?o &fine an
antigendmdimg/wtb hn the eurfd¢Ref the Yt Yhéinot. h@qsllecdma:iyn the smd{VRstnwh’ér frigen-
o B98P Rl U 808 LRSI L By e
comprigingreniothogittes st)ﬁﬁ;rfesetn, anﬁge‘m) hasEhh dbilloynto riaighienald bind antigen,
although gﬁ% l;:oglg{ a?%rgﬁatkglathé &’tire%q{uﬁg% qit% MD (1991)). The

Vol ved directly in the

blih@ %h@ga%epﬁ&n%% ftlgaqgh ons 5%1? allrgx%ﬂablp (gmzﬁﬁ(sl’!atng altso c?ntams the

vari ous ector func | Cl
constant femaamef tholight Fhreireand |tlt¢d'd§¢-0d®mnmn @ﬂl) of the hetaax clcamt yEab'

' | obul i .
fralgmelél%1 glffell fr&# %abcitp%{%ﬁts b9 fthe%gﬁllug)no&J a \gééslagg%slsinag %15 gart%%}éyg%)ém%l*s of the

vert ate Specl
heavy chei Cd:ileiamlayl ighihatingmoe ot Iylpresyst@aﬁslfn@dl tkappiboc(w@inancgion Fab'-SH is

the desi gﬁ"ﬂ{%g ﬁergllng f*%@'sh? @hl%g tﬁqustgm Ilggdl?eﬁgg gf e g&gaﬁtedém%fns E ? b Free

nstant domal ns
thiol grewsy FéahOemtibddyt fhrgmenn smgmllyd@maprn@cgcf astphes of Habdiagments which

have hi{f%acgﬁfipes%MeQQ ﬁ;elﬁs OQﬂe Hﬁ)&l onﬁgfn#%g %} an%@@cgpf?a %ﬁts grg%gf) known.,

erent cl asses. ere ar asses o
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i mmunogl obulins: 1gA 1gD IgE 1gG and IgM and
several of these may be further divided into

waamshemses (i sotypes), e.g., 1gG, 1g&, | gGPCT/HEWO8/055502
I gAi, and 1gA2. The heavy chai n constant domains that

R e e e AR i

antibodyt, whetiuniese dmehirts hregeeseit i M Slhglél ﬁd)lyp};@ﬁcﬂd duiha GendsllyQthe scFv
polypegtlcg; ehseg %?n%éggssag)sﬁgfl%gwt}dnﬁ]ﬁer getgfreneth%ﬁ_{all agg V@Bgngméfqup enables
the scF@ed fouh are dasickd Mmleturé t’mmm@em bindindt Poradevi¢WbBcFGaed €@l Bluckthiin,

o e el 090 Pl P PPN B Bl AL 1Rl

VerlagalSso &bt 1 99d), p. %hélﬁrﬁchﬁdgmeMst}hreﬁﬁ@e@ﬁcaﬂp irludé Medall modular

. t s The, terns ' h
immunB rkgmﬁacgu icdls | &%ﬁ%se £503h as sgbogaear lgﬁjng)%d&lsé%% ApbH§005/0486216
Al assiggelto Herbdinn i nt er changeably to refer to an antibody in

its substantially intact form not antibody fragnments
ashedefn i’dd}lﬂocb&l’ oeters Thantib@lyrfeigpentt Wﬁhltvar dnylge‘relflﬁhng Gteg Which

fragmeﬁtg péng rdsg a\ﬁ/le cnagf? Vé/r%a%{g: I ngmt ?)co%on ? S?Eht airgﬁgriia%% domain

(VL) irethé sdn@d:plypbmtde plsnm(évﬂ{ me J Bbgwi@di ltmielahalysttods ghortao mmvepaynng

| abel
betweegﬁhegﬁg idcg e%nste on th S&B‘lo & aln ot e#oer gblar)e%%rge_%tgﬁ)élr ﬁ/gt ?rﬁ éomp ementary

domairaof argdar ﬁ]amd:nd greate gwa)zmtlghehsxem}‘lg sitex ajab@bes aifay da bivhleakyor

bispeci, ORERRS alclf oy 080 AR o ShEVRLE 48T W eovmsten

Hudsoraq:ttal MWMP ee%nys(zom ohnmbﬂlothngqsrecalf PeocalNtid. blogd. 88i. USA 90: 6444-
6448 (199%)”%%8113&0 e@ar?cp t {rapbogp% zfirlegl q er?f eglmagwisglbgtl tﬁ %8&29-134

duces
(2003)f ragnent s, caI | ed "Fab" fragnments, each with a single
antigen-binding site, and a residual "Fc" fragment,
Viftesemiameodiefal actibedyl” isusath hérbih yefers tacanyastiladdy iob@ined from a
. [ : [ a | eI d
populat?%ic?sé}%tgnt{?a\?ﬁ%gﬁ éengor%lg gﬁ% %l%é%g oy 1ensr&1Véc|£]u Panig%c{les cﬁmprlsmg the
pOpulara'xalpaebildsltigﬂ eg¢epEoF pcpssnkle motaiobs, ggn natlirery oacsrrmg enuritinhYthal may be

presenteﬁp{mrg Jngsa%sn ‘he dﬁher Crgcl)’goc gldlcatg%)tlhe céha{%r ]‘htge ?.{mbody as

Bi'ndi ing one . en
not beifga xgptgce dshseansangbqhezsf Iracectalrmmbommane sivhaniyenoealnghl aitébody

typlcallg 119:Mdesc{}ﬁanﬂb3/ rCIOI%PIJlS? n?y@ﬁ%tic{g S gltc E}E?ﬁgdscaot\éraggenk%ﬁlg the

spe
target-Higtngrahgeide s¢qugh:e %hebta{ln&ddm aa;inboessdhurmchldesahe kb&ctlon of a single

C I oy a flexib i nk suc
L T M s L
selectidhqb'rqw:eas ical besthe wdmumeofamaiqogdume ftam a blatahtymfalohmsxmhas a’lpool of
hybrxd %(ng% pﬁa}e cfo%esl <§r ch[omtbh laitt IS:IQR Icfr? St ac q%"%%{tﬁef.t%gogh' { a selected
target bantinggequetniervai brgfushd:r eltmﬂ fdrexesmpié acinpodve affmity/Ifbr\le target, to

di |l.ec I . conf er .
romanil FF bR ot Bty e o By o
innnun@eeiniqging)ﬁmgﬂo erea@ ralnaﬂtlls@ealiﬁxrmltlhocﬁfoftc haldfthadfn @mibédy comprising the
e BP0 S TR BRERUL hnSgE 950
polycloadl tahichogh plaparalolnti)wé)llchaﬁﬁeaﬁiy hry:lttdh dififeteheanebddigselirbitedtigagst

ns ot e heav

aittere? iR G ST oA BB 1R R PG o pearaton s
dxrectect@nwstamtngwdaanmnmft on Iamadtugghtln adhdition ta ﬂrélrtsbmﬁcnry Stionoclonal

v L0 ST 8L S0 S i v, o

immunegldbeling esi dues at the carboxy term nus of the
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heavy chain CH domain including one or nore cysteines
fromthe anti body hinge region. Fab'-SH is the

wale®BgoEtt on herein for Fab' in which the cystRETES2008/055502
resi due(s) of t he const ant domai ns bear a free thiol

L1 t ' | .
O R B 0 R RIS B R ApRiges o
substarayﬁy mmnd@ei pmratmmﬁmnnlﬁdh:&rand et ©dlk ccmupéd R@Suding
d I | Fv"
producﬁo& ?ﬁf?e %UE) rcgf%n%pl¥ ?ar? cu(:far me%hoog n’p?r eggmﬁﬁ,g e\ﬁegprg)ﬁ% {llfnt\llbodloeg to be

nments c
used mckgmidamse with Elunpreb@ldyx,vemhe ey be mhdsSyy akanety 0§ tealintques, @siding, for

i ingl e | ypept ch al
a5y B0 SO B PSP AR S0 Bt O B4 benso .
Hybridomt\Na&B): £§5e260H1 2050 Héklodendi, Assiaies 1 E&iﬁvb&t@@ Md’meals@ﬂﬁ‘lld Spring
HarbortLaboratrog Itr %@SV 1%98 > glgx%ér 1¥1ge S'faucwt %}ﬁno%%ﬂa%{:éz%odzgs and(%rCell

Hybnd@haﬁﬁée@ﬂ o@yevw& I‘Mﬁn09310)18dcoxﬁblh&rb®dlmeth®/dal(see Jeld, U.S. Patent No.

4,816 ﬁgg RE rd%p@%@ﬁ’%i fes Seﬁ\? &> (Ci%ﬁf%ngez ahé‘{\é&rﬁ%gﬁeé\&g?ggll F

Marks emg| 1 d@l ZQWHJZZZ ﬁlﬁidiﬂ7a(i992lm’ﬂlﬂh0 ehalr, reeuBioL aB&?2): (BM IIES()ZOOL’:)

such di S [ 5 180970
e L T
12467-1247a 102001 g 8iid kefeenls Jt mnambi h@tﬂzydsf 28agrBHNL19- 132 {2004)ydnd technologies
for proﬁ cm\%snen Ig :ornnhq{rlnglgll%% it 1508((1)1%11 ﬁnlm{_s') %’tﬁz’é npa[l 8?§‘ %uman
immunbglgihtlin ddvabrgenarenadslirg }domnmmﬁﬁafgl)obmlm sehensaree, e.g., WO

1998/29@33’&7‘?)"}9'99%4@%"3‘% f&é’é%yﬁsg i) 1ob3h %2 éakpé‘é;etégﬁz %r cg}zgtl

ow partimn
Acad. S.’ch é/SQé?ﬁE%élh a]9|93) Tdkebalirsred als Name 3fodraxsedss 01 9p3); Brugzériann ez al.,

Year in LD, munﬁ'q’%fﬂﬁg‘i)ﬁlg?énga‘?é;? $ 5%%5 g@?g@ggsﬁéf;? 589, Qfgs?\sléfzgﬁé?

5,633 4@5 dnd SpetDfa; dlarksi eablo dﬂlc&@ecbﬁc&o@ﬂgcﬂﬂﬂed (rvope Lf)lh)defg/et ian Nature

sos: 530 REBAR oS5, A 28 5, 5015 Dol Wit pechmot 14

845-85 IP( 1986); NatHergeAdadre E@teck#BA 19(R26 G4, aﬁﬂﬂ&bér}g%&}{uszar Intern. Rev.

nd tetrabodies are al so described in
mmund{ | 88995 Fido8y  Nat. Ned. 9:129-134 (2003). The term

n {Q. an .
aﬂ?%go%aa 0% g%%;]élé e(l)n rﬁpgcng%agl ing l}ds ncrilérpe o B%tfbgﬁ‘tef lélIVYh)}Ch a
portionted ﬁm@m@u@oﬂm‘m Hwiti ieslenticalewith drhnembrogcbus it@letadesponding sequences in
antlbod%n tdelklav  a gggzu Séé)% stor%elgﬁgng tgtald)gglcﬁlrgrte adxlpg?cﬂ{;la%sa (|>r subclass,
while tlm:rcmmndem gf tﬂrcltslailm(s)n&dertthaitwmny hbleolpg(&ls ej’ﬁonbfpoﬁdlﬂg)fequences in

R TE T MR T R € KT
fragments styuet mtibodieshadbesas tlhery etxhabit dierdegrt) bxzbldgﬁeﬁt ®tivigUede, ag.,U.S.

I i bod | C n u t
Patent ]QP Ul%ﬁ Ik g?ﬁ anc? pforrrson gt atl eoc d e U e%a('g'c .g'ctz 32 6%? f (g?%%}
Chlmelvdwtlmdlms hlh:hldt: BR@éATIﬁED@ agibpdibsypepdn ﬁhe aﬁltgﬁhl—himdﬂag\wg%n of the

: tai.ne ocess i ncl udes .t he sel ect
antlbodg ?snc%rléec?fg?% aga ocf: Ipﬁ%duﬁeéﬁiype% 1 1n81éuné2ér&ﬁf8?wc&uéuef 6xlllﬂ3y£ w1th tﬁ‘e
antigenpif iteadst.t y of poI ypeptl de sequences. For exanple, the

sel ection process can be the selection of a unique
¢ Homenifeds horens pf nometiuintay («of ., mmmf&tibsdmsrara&maermmhbcmﬁes that

ne ha e cl ones on
contain L€ AT QA RHEME BB Bt B BB R hos DA gt
humanilddragiilgly sseeqlumo empam ghbufinfrédipgent arllttbedyedn whioh regidassitom a HVR
of the r%cgp?%ﬂg?lre é’p?aégé b | I%SIEL}!Cé frgorren at 4 ito n:%) ?%E%uanag gge%g:g g‘{?éi%i JBR&idﬁ) such
as mousgetat, rabbittanmenhuten plerdaxc baviitgsthé dasevigedifidiyt affiniy, wnd/@, cafiadity. In
create a multispecific anti body, etc., and that an
anti body conprising the 26
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altered target binding sequence is also a nonocl onal
anti body of this invention. In contrast to polycl onal
w@nioshadyo pr epar ati ons, which typically incl udeCT/us2008/055502
di fferent anti bodi es directed agai nst different
some 19s%n§£snhg ?ﬁgltﬁes(o%g{e&%%gr éﬂ%t(ﬁ)g)gl:gglg?lragecrgﬁﬁcé:g 2%5#563@(?1‘%% non- human
remduw ﬁgﬂenntet émmamamltantnbvdm map comg@ise rdsraiuasdhht tafeiot foond ineter

recxpleﬁtga?lﬁfag g(& nythe Jin?ln? fiti ncsrlh Qstelnpo%q%at%ns t 19 estf)iﬂ;ﬁiﬁ artefé'rac

antageous in are typica
antlboct)wetfbmremcq rmgeaegl, @b]wnamsedﬁhebmt@ dmlﬂ Dc&ﬁprlsé‘rmbstaﬂltmﬁﬁhﬂ of at least

one, arfd 1&1ﬂ% ?W?'c% t\/ﬂ?ab%%rn%%% 4 wg aP PP oxhsu stan 1algy>o/alﬁsf 616eehmpgrv?rbaﬁle loops

aln roma supstanti onbgen
corresmfld trthasb otld e -huard 1mmumugtobnhn bed aibowubstaedalazsallroéqmms A those

T LT TR -
a portigrof@n dmnm@glﬂbtllhl tongamp regsan(tc)i tapieally than ofralunka imadeoddybutin. For

ﬁmher‘réig%fﬁ? %%hé; ﬁ?isheg 'a}(q é%?zlre B%‘?%r%‘ig#? grn 931‘5%%%% "e?ﬁafz\%fuéf 332:323-
329 (19885 a1 Bre97, (utO TB) Strddo Bed 2393&09¢6 (1PRY. iSdonatsg, 4 Vad¥ani and
Hamlltég g%leﬂ ,? c{)ngz 7;17|n97v_¥ar bl()%I 1’15%5%}, glgms,Fﬁ’z%c La or?rgﬁyagnons

or La or
23: 103193@)(199@,&@&%;1@@5 G, apnBzoWndmlzﬁ)-na?. (158%)i zhﬂdj SPaaNds.

i domas 563-681 (Elsevier, N Y., 1981)),
69823‘5&3%%9%%? DNA net hods (see, e.g., U S. Patent No.

G paR Al AR SRUA KSR BURR 105 s 5

huMAGHD SN huMBDDS. -5 ARMABBS-GBIMABIIRY andSiudAbIeIS- m trastuzhmab

e S ST AP 58 i iy s

referengg h@lmar@@ti SEYER (M0A33AB19)184iGimaid4ed2 (4 2006bdjes auvtl ak petueimab as
descnb@(!l h‘ﬁ | mmunol . Met hods 284(1-2): 119-132(2004), and
nologles for produci ng human or human-1i ke
m itspdipeses heremnitrsthmintab 3t HERCEP PBN®, 8 aral “haMAbaD 5-Bh eefer to an

anubod?%%ﬁnélwgﬁgt grgféﬂeﬁ nécl:lg(sﬁla gr{eoea%lednsgcguegp COdéfggg?g@gg? an%6

respectivolg6/ 34096 WO 1996/ 33735; WO 1991/10741; Jakobovits

?{;ﬁi(r h \I?I ts et&‘%}“li “(Rg’(tfﬁ?e ?mﬂ Hgﬁg%gglgl?b?%@@%gp%%%% the light and

heavy dBpinguevenid setuahces Y@Q IINNORTreod .14 ?e@@:ﬂ@é@Q?) uU. S

S5 DR a0 oy e By gy e o

B\ tfiuliee intdiodyyis 30k witgtOpcE83sef 4DHRho adld)wlqemge @hichkorresponds to
that of %Hé&g%ﬁ%@%ﬁg a%?lgﬁ %r?de‘ph?s Nbr r },ng apy S{tg Cﬁ:gmlqui 4for

making8uiBraB &rtibpdie0B MjsciNendlhercge rThlsNaﬁmnel <B' adtuenam mibodﬂSpeaﬂ&lly

T TN F TN T T T
can be grpédused vsirgl Vayiousriedhuigdees' ko bwvimiartheart, amotuiding th@ -displaghlibebie
Hoogen\%&tﬁrh ar‘PJ‘wther 1“%‘? SAYY 2NN 190 od 1?1‘%2 HChal o é'ggo?if‘%iz%asll (1991).

ous to corresp I 'ng
Also avaiigbidfodthe srepkeatlomexﬂ himamanopland! kwtibodies &peeiheds described in Cole er

[ Iar tlbd C rsubcla
o A0 P08 Al S O AT PR SO aF
Immunddy, 10 H6AFA U 1. oSee @tsp &&p@ljidandg/als éﬂWﬁﬂ«ees‘uwnOﬁthbmdaces 5:

b 1
368-74 gfﬂb!l)b(i‘gmr 2 ?tg%bggg%‘ ELE’L Bi)lo ggreg gy e?c{ml ?tfr?r%gth? %é éc?rr,btﬁt grag?gemc
animal thgidfas bmlrrb)ddieég) prsduct ey aasbotiiaeyx rmphmsb itdt armgena:iesndfngd but

o BUBLSRESE) nBSEA A3, iyl SpoRRLERE ARy o

USA 81: 6851- 6855 (1984)).
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Chi neric anti bodi es include PRI MATI ZED(r) anti bodi es
wherein the antigen-binding region of the antibody is

waleosited4d r om an anti body produced by, e.g., iPEOB2081055502
macaque nonkeys with the antigen of interest.

675 TERZEHs g 5%y S BRRIMTRE a8y SRS ot i

Proc. Marhidemld S&S. el(zme nee3 Be3isyee0d6)eepariniy HukhaR Bntibodies generated via a human

obu In one enbodi nent, a humani zed
Bcdl@ﬂ?% %& §yhunan |nnunoglobulln (reci pi ent

affrarheey}” drTFRhfesibuds @l thidse SarfabRMomaiYEiddts §the than the HVR
. recf'1 t.are replaced by residues froma HVR of a
remdwﬁ&f'l‘ﬁ 'r‘rg%ﬁ??}em es (donor antibody) such as nouse, rat,
bbtt“or r11 human . r I mat e. havi t he eslred
specf’lﬂ %Pe FFIHCHHe rmhrge & ap \Pr qmjagfd position
numbermgétsam KelSa,t Btk vagistichs &&re@f rdfére tohlicmiiﬁnbeﬂﬁglﬁ@@lnﬁf@w foPhedtEchain

v SPGB S P PO e S i,

supra. Msgigdhie Surﬁlhaalhg syrsem) oile aftoaligledr Bmtnh%mﬁf@éduﬁﬂxoe lay @bithik @@%r or
.. or in the donor antibo These nodificati
addiiof s TR 1o AT B0y B BF AR b VR of
variablgdnedial § oraxdmpmaihzaa@i chdi wbﬁﬁljt déinbih nG@ ifRMIdS @ smgle ammo acid insert
st an a one,
esan SERABn G aoR o ek RO bl e g . 520,
and 82¢,lee. &tyqnﬂmgar Katht)efttrdeps chein FRSpdd 8P .OThd‘IIQS:ﬁt lﬂfmbﬁmg ofI rfsadues
t ant I a

may o R ETL O SR i RS R BB LBl
antibodyerjtherisandaldveK dbairmmmibzred segnéncbody opt i onal ly will also
conprise at |east a portion of an imunogl obulin
chnetghoit tl'req:gésetn sﬁd%d)catldnyapﬂ Clainisyth‘e Kabat @fimBeridg BFem is generally

used wiletn reﬁgrrgﬁlac% q rreélﬁ\fﬂ %Leé/ﬁrlgag %B%r!)ﬁngtgﬁnﬁﬁﬁuegtl lg'; of t?le light
chain ahitesidees 33123 32e h&RP chaliDR8 Y, Kabuckt B, Seqi@nceCf nmukllogical Interest.

5th Ed. ?ugyccﬁéaltﬁgggvﬁg . ’93_ ?ngsgw%%%% aétp,é%%hegéa?ﬁ/waﬁgg )}rmmol

> ]eo‘gg%n Tgefé‘u]g?sgg ’S(E_ra dex %(e:%?ag]]géls ep reafg%l%g %ol aorgssidue in
an immBnegtlabohn héw}dr i Bstfrik %ﬁb)l (e. gnﬂhe BUSnddRaéportBDs. Kab_at etal,
Sequen?és ?g)a)e eins om%ﬁz@gp lcaﬁlo i?/ﬁ)}_' %qigi ﬂﬁoﬁ}l%;%ssa ntlcl:ebglatlioengl Institutes of
Health MWDHMJ 9H i Mt B s prphaddAlhédom-Hy, refﬁMM‘éblmUElesZ sattd otherwise
Sy Y TR
by the Ka’p@mmammsthmr efmhsmatwd&ﬂm\e]@c&relmuafaﬁn@ecb A OEGHhumbers in the
consant MY Gkt AR RER P b B PR B e R s
United Etaree Prq>V1siOt1ala531pll@mnmNp '60/44BRCE PTdulNG I1fgr, EU sumebering).

"huMAb4D5- 8" refer to an anti body conprising the |ight
aécm“aﬁ'evzityynaamw”ran@vidyl & cae with smmemmeslteiamoﬁ‘ﬁﬁyoh&)ﬂ%e HYRs

thereof ﬁ%ﬂ’%&lﬁ{f@?ﬁﬁ%ve een¥ lnttgleara nmgr'ncif the aayll)'lozdg :%a)rraln‘ggfeﬁgcolnwgred toa

parent dngiydaly veiadh doeawy p@slms rmomltauatuaxcs)d Iis@g ummﬁﬁslemtmn%@dylﬂxauued
. _ v fere 'F

aibod DN vl B PP LD on e o RGP, RFLY P
antibodiem m@y fe préducad lismgmrtala ptdchmcgz kndn&l ane aifohepopRESARS ef al.

. i ' e rrespo t tﬂat.of
Bio/T ecgﬂotl?%'ol§§77%?%§j ﬂ Z% scnges\é\%llm magl ?tlé)P HQ&P@&&% in shuﬂ{l]ng.
Randonymibitagenasis/ofdf VR hral/ctrétahlaquke&lduesr is described by, for example, Barbas ef al.
Proc Nat. Acad. Sci. USA 91:3809-3813 (1994); Schier ef al. Gene 169:147-155 (1995); Yelton ef al.
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maki ng human anti bodi es as di scl osed herein. This
definition of a human anti body specifically excludes a
wheevaniged anti body conpri sing non- human PCT/US2008/055502
anti gen- bi ndi ng residues. Human antibodi es can be
JI de 9 ' BHGS, : : i
mmI nel, H@ 694@(‘5’]0'33 Jchll%sc'on e??lg:}'ar { esolk E%fg‘é E(()) %Kﬁgﬁ%lﬁnd Hawkins et
al, J. ﬁerﬁlélr 22638891‘&% (1982)ol 227 381 (1991); Marks et al.,J
Mol . Biol., 222:581 (1991LP Al'so avail able for the
pABYkada{ ¢Etop funptipnsirefeptecbese hislogiat dchivitiesesiributeblerottholtsregion
(a natléjeeo%ffl.[ehpe% rlaé]orpﬂj g\rlug acfl seqm&%hgrﬁ %g ﬁéé[b&ngg%qlag%bo%? dand vary with

Cancer Therapy
the antghodgjsotype. EXﬁmhbpf anmmleffe@@ fg@tl(nlsggcll)de Sbcebladhs@andammplement
P

ren D 5y N0 (XS U nnc
(ADCG¥ phagpeytasisi q*fgvntrh@ﬂaem@ PEeeH stdaca raceriers (rem iBocedl mcmabr);tatne\tB cell
activathh@s been nodified to produce such antibodies in

response to antigenic challenge, but whose endogenous

| ¢

(gféé éeﬁg% r&@@rp hgx'eﬁlqphs%g to @eﬁge %g té‘iﬁrﬁ g%g)éggg Eﬂgggxoglobuhn
heavy ¢hagpa inghugigs XEN@WH@E@E Fﬁeg!@e hROla0gy Fe regisms.ah Bimugh the boundaries

f th

o e £330 g S By B T Wi i i
is usualje Aefingd wcptrgich framian eainopcidatsidup ytositiomely 286 fon Gbwdye230, to the
carboxylﬁemﬁéfeof Ofhe (E %rmfn@lslglgﬁjeg%ersegg 447@9:5(2%1\{% H tﬁp 156 ngr%gging

resi dues other t I dues
systemgjeff thyBgregippmay be remoyesk foabkamplro dering prr@hlpt@nme)r numﬁmtwrng” the

antlbocﬁlS 01I tﬂl E(u%%ﬁnantw engﬁ\gérﬂl% tl?eq{uglefa%a'dteh%'a E%’Qﬁ{y Hén @?thje Qntibody.

t," and variations thereof
ACCOY%&%@FPIH@OSWQ oéifagiragbddins ns aoypise antatboclapml_lﬂtlenwmllrié447
residue® [’enlldvg@ tant@c;&aif Po \ﬁ?atﬁbl%bvlflﬁl rﬁ) "7'?@31(91{33 Jeglgve%ogIﬂl ahf%dc@ lBoﬁﬁations
anti bodies in supr a.
having ﬁlﬁll‘*ﬂéfé’fel o gntwgl,lte%mth @W@lﬁ@m}m K#4Tresiduear no aci d
quence may contain fewer or additional am no acids
clorlpss dpsinater ererisechersio theamimheringfof theresidvswintah gnmingtybulin heavy
chain 14: RatQF tﬂél‘ﬁ@] ﬁ%ﬁextrﬁf?n Kﬁ{a& an|. esu‘gr%nqihp “Eﬁﬂ{dcﬂ%@ﬁfﬁaﬁat t%fepsetﬂdly
chain varia onal n include a single amno aci
m“¢”ﬂﬁ§@@F¥6ﬁé§ﬁ@H@n§éﬁIﬁé@é%@bhg to Kabat) after residue
52 of H2 and inserted residues (e.g. residues 82a,
ghbfungfipnalds aegiqy ossawesan i tar SInkHenz1of a agtive sequenpy Jic region.
Exempﬁﬂa‘*eﬁe&gff fLRSibaket %cﬁ%e CTH Slngﬁg‘?@D@ m@%bﬂagblg&ré e}ﬁb@({}les

may be determned for a givén antib gnnent at
phagocyegf;sinyn sfeuliEpbeisgY swface Wéeps@w@neéelbfecm B@R), bted§uch effector
functiodd delerlly SERRARS €L reé@b%tbeQ&m%E@\gltﬁgng@lﬂg gomz;gﬂgog“ gigghltﬁbody
t he present specification and cl al ns

Vambl%‘%aéfr 2R canPspesssPdusiiEarions| agsaysasclisgleesd, foetxamplenip defnigions
herein.! €Si due in the variable domain (approximtely,

resi dues 1-107 of the light chain and residues 1-1 13

of “Adi0c RQRNYe p@@%l@ﬂ &o?apgses %@Qﬁﬁno Qlid @éwenc@%Hﬁ&F@ﬁh@Jmmo acid

I unol ogi cal erest. . Public Servi c
sequenggf .%Ha{egwﬁ dund i ragureyf Nfrtveva ISqulenCBétHn@lePareglw inqludggmpyive

sequenyﬁmagtémm@glbm@oﬁﬁ%ﬁ ’\ all%fypesELﬁajtl%ds%afuen&es‘hu%ﬂ ?é(gj l{" Jregion;
used when referring to a residue in an | nmunog
native ssauepse huan e Eolrsegift; apdetign squaenge humand gGHFe e as el A\

mmnﬂ%@ﬁ@ﬁﬁ@gmhgnggg@&ret al , Sequences of Proteins of
nmunol ogi cal Interest, 5th Ed. Public Health Service,

Nﬁt VaBi@|Fc k&Sdnt E%&%e.@in AngRd 4y se@%&e@ﬂé}l diftEds %%QH‘E)t of a native

Ipressl i.ncorporated herein by reference). Unless
sequence Fgregdon it ‘§ &t st epminaseidhaerificationy Preéasahdpueng or more amino

acid subbUTHAEK(S). IPReftriify, VA ¥Rkt c QA Has Rfle-Ank RAHLSSid BR0Sition
resi due nunberi ng
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by the Kabat nunbering system Unless stated otherw se
herein, references to residue nunbers in the constant
waeleovaitep4ed ant i bodi es nmeans resi due nunberi ng PYT/URMOEFL$5502
nunberi ng system (e.g., see United States Provisiona
AR 4 £ALE QAR FE ﬁQ e
“mma af fln%&; n%turé% 5%%ﬁ%&§%@8&§éﬂkﬁ%t§#hﬂﬁe b%g%ﬂ%umom
one to abouléﬁeaﬁmmﬂ gceid pubshietions, amérpeefmms fromabawbnahiabdut fizsarhino acid
ifi 0 f
sl 0 T SUGIERSEL B Rt 1 N A e
Fc reglp@ ggglg gvﬂll hl@g:eabm nosyesi gt &ga,:(tg))out %70 dm@o]egjbwdh aeaiive sauence Fe

region Qﬁd‘/ 6rru/1{hyan @%ﬁ&%f 3 ggﬂe?g:g)&lpﬂﬁl%e nag mg)?gfer%lﬁ &M l%g about 90%

pi conol ar affiniti t’arget antige
homolqgyttharerithampieeriereldy adgasbaopr Wiulwablagyitiegevotx t ai n
procedures known in the art. For exanple, Marks et a
Bifs/rRepBR oF SRR " Tescmb e azegpion thathindd éw b Fbeagicafof mmintipody. In
some eH?BBdan@ﬁtk QR rby 1s\</1|'rllaﬁ%u\4an @'Qﬂainrkoﬁlg g{gﬁ)é}duﬂgﬁs g@ﬁ&@ [Done which binds
mut agenesi s of HVR and/or framework residlies
an IgG@aihody reghmimp, reCfemor)etxénpluées rBaptbesspf éte FaiR1, Rry8d, :N&ithyRIII

subclaf%sggi@g\h% %lﬁf X%éagsqésag%ﬂ era 1\ef ly s gd inSC i osee Eeceptors C-i‘ecyﬁll

receptotHibel i @Ry RIOA 4an(“2OBA)ing rdeptos’ QlancEFcyRHB (@ 1hlﬂﬂitlﬁlg3ieceptor "), which

331 1995 d. Ha .J. Ml. Biol.
have 515@ %‘% e@T%@Gé)tha)t v w%féfqﬁee%’foaﬁswrﬁewwﬁ?mof

Activatirf r@d‘epﬁoﬂF&ykﬂ&&oBﬂaﬁk agineAlnoRGédotitfro@fe-Bstd dcBWRR hRtit @TAM) in
the Fc region (a native sgguence Fc region or amno
its cytoplasrgic éié‘aﬁlléﬂ E‘@lb\],tg)‘gl regeptorley 8, COpfpinggn 1gﬁmgmepquyyro%q¢5based
mhlblu‘éﬁﬂmtlwﬁﬂmﬁlb 8s @%ﬁlé@&%ydohﬁ&t 3(&:@ e %@ﬁg@n eﬁf*rg%f Ranmmgy 15:203-
| |

fector functions incl ude: [ enent

234 (Wéﬁe Referire wyiewedfreragpl, @D&;vetcg@m Kineptoru. B?‘n ém'ngrol 9:457-92
(1991) aihtpleltwgzy 1%9;%@%% £84kg U@G&)a&ﬁ%%@&%'ﬁtw RS, 126:330-

cytosis; down regul ati on of surface
41 (194%&3}5‘ %S(lécl@dm%he%m by léerélﬁrpéam)the %ei:-me Brecsapdmpassed by the term
“FcR” RGihvation. The term"Fc region” herein is used to
define a C-termnal region of an immnoglobulin heavy

CHRItdm “FREdHAbNGr AARP ¥Ro FEAHENEEERatd 8R0S FARH which is
variant Fc regions. Al though the boundaries of 'the Fc

responsifl o5 thedrnsder of MHSHBYIEEB A thaferis 40Yy e Wad/.n/. dirgrolvid i 87 (1976)

and Klrh IEﬁal hYBRuLE Q2B Yo NahireEflati @A BBmbcitabhS HﬁHanQQEMIﬁQ
retch froman amno acid resi due at position

Methoctﬁ)fé 2“2@““’&*’“!‘4"&%0 PeB2 30 knewn (efe e 6aBeieynd Werdy fmrgimol. Today

18(12): tstmmﬁ 997);hefie LN WN&}é\Je Bidk&drn&lo ?ﬁ'&%@ -G48 (1RSE ‘?ﬁxﬁbr{‘& al., J
EU nunberh%g ste he regi on may be

Biol. Cf“’é’h@?/%@) 6 102 ¥da &&P%{;ﬂﬁﬂé@mtﬂ @n- or
purification_of the antlbod or by reconbi nantly
dHpdineehumgn el A oep aneserst %ﬂlfelrf@ e@wmn &chebigly a@nwz pinding

polypeptii€s @Rbi RR&Md, HAEGR Ergﬂsggﬁé/mlc@ 09%@@&[3& hLQI'ithfell fifMs %Qﬁressmg
ant i bodi es nay nprise anti popul ations wth
Or

human goRy of i@ grigaiEs Wﬁpolmpﬁ%w{wmﬁnaﬁ §aion Netaﬁmﬁklﬁtefed WO
2000/43!(@4’4 ZPrEﬁa% |dgééﬁ§esraﬁln%\ﬂ§ JaridfR %1@'?&1&)@95&’&@%5‘”5?&1‘ H?Iﬁﬁ’nf;@‘ﬂ:l&g See

xture of antibodies with and w t hou
also, e.g. e%}llﬂ‘éﬁee’ “lUﬁlBé‘élsC’F% PEapE -90hE%)se herein, the
nunberi ng of the residues in an |nnunoglobulln heavy
AN F1ECHoR 515 ore J99KORSS Mish RBERSS PR Weabiie Fiets o perform effector
functioU K SertaihRhbodiblehtd Q%eﬁ§eﬂp&s§<§@§§t lﬁfﬂ%ﬁlg pgr?obrﬁlgﬁ)cc effector

resi due nunberlng human U ant
function(f)y Fxpmplese! hpgarn glfoswfes w@g&@s@@s A@@G @clﬂ@mecpheral blood

mononJc%@F@ele(PBI\%) ﬁ‘aﬂﬂ@ﬁﬂll‘fe‘? (ﬁﬁﬁ(‘:&ﬁ@ Qx?onggytt{se cQ&lc g@ﬁp%{ﬁ h¥utrophils.

effector functions" inc
The eff?cégéf}{sdlpayme rlﬁg)iaﬁ.‘é fronpogtive source, e. g from bloo
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phagocytosi s; down regul ati on of cell surface

receptors (e.g. B cell receptor; BCR), etc. Such
w@pdosaewuo f uncti ons generally require the Fc rRgi/O82008/055502

be conbined with a binding domain (e.g., an anti body

V@(ﬂti@@&ﬁd&%&ﬂ g‘%ﬁl&%é @ytgt%x%g)f o8 $ﬁ5cg‘z #J}&s %’Qaar t*or%l[I 3t cytotoxicity

) assays as or exa
in Whl(ﬂilép@ﬁtnd Igotmberites Be @wmm@eRQcprqseg P pﬁftactmquszecs:llsa@ & NK cells,

neutro@lnf% NAq %9&%1&%&5’ %Qagf% tl'leggé}ﬁt#tg)g{gl df(f ok Q&ls %ﬂnﬁ@ ?@?i:ﬁgaély to an antigen-

sequence O I'n nature.
bearmgte@efeqqﬂ endhuireaquéndy kélgh@met el Wadieymtonasi Ve maepuesrtle for
medlatplg I dﬁqce’ﬁg e&frggégn Cﬂ?e oy eggas'?‘r%o%loc ?ésye;() erggsgéyriﬁullﬁgﬁﬂ and
FcyRIIL. g@& eEpreﬂsEgllomrhﬁmﬁmpbmatcbWﬁs smqmene(emhuman oh @bk 468 of Ravetch

.r egj s wel | s occurr ] var.i
and K g B Sl B el P bR Rt f gerest
an in vERGUBNC assam buh adlihbf dk@ibbd Drod adnt Nb. BSOVBER BES anazse REE.S.

Patentﬁg 04 fsgcogg dgsta Es. thzrpgfm)l?}‘}egng Ieg%crt%r n}.ﬁntgb hfasdays include PBMC

and NIGCH])]St AItd-J‘hatﬂ'El@S()r ad@riefatty ADYC adtivery Uﬂthb mblecil€ of ig@icttindyas

east one am no |d su t are
assssel i 1175 o LG OE RROPRAIDT G Y RO RGBS (50 951652
656 (199@y.ent pol ypeptide, e.g. from about one to about ten

am no acid substitutions, and preferably from about
df@niplenebdtperidemey@atviieny’ aﬁl“dDSZU b tohé BEIS of MNtaiken@tliivee

f th
s SRR ES (SR S ok G 020,01, A1 RS e i

of the thstebmp@tehyofpimmp&nﬁﬁt sheastC lalb) QUintiB&ies ey Hgiopiiatt Enbalass)
uence Fc.region and/ or W

which 8 bt T R FHRaperusT L Bner bt ipna CPEagpy. oa. o
descrlbad)ml,(ftaz%%Shﬂrrmlng Jt nem@vd Mathods0e: 193 €1foe6)amhy beder ot

t h th. tor" or. "FcR'
A e e T A S
region)and inbedyed ot decsased Ceqhmdingeﬁﬁasulq&me fsBRibies, e iaUS\Patent No.

o194 3B g 302 SIREC TEph a8 oL O i e

(2000).r eceptors of the FcgRl, FcgRII, and FcgRIII
subcl asses, including aIIeIic variants and
altee¢rmdFic V@Eqn c$>p1|phﬁegjarfub6dyﬁ reférs tdmatibelg et consprisése@ Rk kregion.

T Y T AR

removeﬁj fiot é)@mpEMMg acmﬁbaamqafehimsbddyai byl tekbralsingt bﬂ‘g&febﬂix)g dffthe

e B TR b S0h % YRl AEt SEGR) P n

region &Ucbndmgto this mm:hllcfn dah TéMrist Bn drdtidodyyWwipK &Yivith @IORE@4 Nremoved, or a

el USRI R0 1307, T
R oSBT e BT BB A BBV

which 1eﬁampdlrﬁlﬁat1|vﬂy Raedahinimt amiboly melteculdinrthie corgésitibrinThbmd embodiment,

the mal? i%egé% agn 1bg&' 1ae)11§[aR9aaH§liodg,lt s,ua)!]ds aiz gxbtl %&Tﬁ-‘%% té1r ?éxgalg iloof HER2,

antlbodélz thiat (nh&ﬁS)—IER@ﬂn@rzatﬁ%mRSQre éﬂﬁ@huﬂj thgn trivogemitg aﬂnﬁor an antibody which
: nt| ded in.the f assed the term .
binds tQ rélfc-ré(i ]ZHndl s1te ogg:(%f(? Fzﬁ G RIS 816?d0 eanb g ﬁ:kbe\é? %ﬁg%mam species

antibody ms(:drld daﬁpmsln% tl‘ncevnmalblahgmeﬁ@mﬂblﬁ h&RaminashacidRBedqusnces in SEQ ID

Nos. 3 ?nefﬁﬁgrh?r&st re}z'e(rjrblyt t(])renpglgmg? ﬁ;ﬁﬁ%lg%ﬁalainfﬁgnal%iggs@jgo%ﬁ@ sRqugpces in
SEQ IDelNosall 3 anlil4l(mmmmhab)24 249 (1994)) and regul ati on of
honeost asi s of i mmunogl obul i ns.
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Met hods of neasuring binding to FcRn are known (see,
e.g., Chetie and Ward, |mmunol. Today 18(12):592-598
W@ 2198/1)944Cheti e et al, Nature Bi ot echnol ogy, PCT/US2008/055502
15(7):637-640 (1997); Hinton et al, J. Biol. Chem
279¢( 4 a
3R LAl LN g
sequenpvriioh @éfﬁﬁ figingshmaif: Sricaies gntibpdydiGrdingdy yapemt acmtlssq@aw \peiants will
A . r
poss S5 FRUE 20y e LARRRSI Lo ALSLIGHG (U
least abgai &XYe, trinee proferaplyst |1@et§bwtt9fi%ahomahgau$twwﬁdh¢ Bgih OPECEP entlbody
o nf S5 s L A0 ARUA AP SR ABRFLIRGR, s otions
within pbadmﬁg to tBeamiab 9¢id sejuence oShe ellamgsp@ues anhtibdpdy . BExaimpEls eﬁammo acid
. .- . N r . .
e
an antilgdy edithan afineceririns leaden extensioni(a g evHbS Y pmeetos twd hght chelinsghereof,
A r . f.e .
o nREERS b3 O o RS L LA SIS B s
combingtigfisaf varADAG t the lmite aplérsachlh@qeabf Hshwoudisphgn gicdirsa The antibody
Varlant%?k%rﬁ%x)q(f ?‘N%): {f?léll'sr bl)(li fl’%ﬁt&?l% gne 1§0 t @glf%ardgli eé(ltelnsmn on
one or mgwhgbtacfnagl@ theteet] Optl’t@nhl)afurthttrlcvmpmccﬂm anamg acidfsequance and/or
' I iated cytotoxicity"
glycosﬁ%t%%fc%%éﬁsk}gg%qg&%% ﬁua%fa!“%‘ggt%gt oxicity in which
sk Cgletosylatiqq vanantgangihedy Iﬁ@lrrleexeptttbpdsy {iFcRe)or pmees:eﬂxohmate
ot SR A g i B e UL DL HRBIAS, o
speciestagtilpyidnd Exquenddsfor glabdsylation \atnaramhqrge mokide amipodyawigfed Gt et Gz
oligosa! %l&%ﬁ@fﬁl‘é Hgt%;a?és iilf‘doérhghe ?hgaf}ﬁeg&%%%ﬁaﬁgh% [Y l§ C rteéi 111 ﬁxéfeof,
antlbodewgﬁlems omﬂhnbbhmtymom rae@;bedm_mocylttws hebtthessthﬁcgﬂntlbody
with noF &FBLydrat@gtﬂa&ﬁcgl?iBgtléé dor It\E& %’fllb@? gl{agﬁg)ﬁ%g gfét%oﬁxé}?cb%% %%*ngtﬁons of
glycosydatpn iterations. Annu. Rev. | nmunol 9:457-92 (1991). To

agph&e ﬁl,& 5%d§‘ﬁ£s a¥1|Ftc¥ (gﬁ n, &h J%%%g%aﬁdeosftru!: ;e% ?fﬁjé E@%?ed to one or

vitro CC assay, escrib
two heang ch&@ns5dthe3@tbagly, é5g 8121:@51@3729@ K298, B1 niRgteang ongsldues) For

. . . f or
perturiigf 0 Patn AR oIPIRRIE LB SRR flap Ll trucres
such asAJQ- %lﬁ"ré,tM&lél, Mantg (G 1ald il t li-@n@l (138) aliBGbeing fovid iy lesfer tineunts in the

Interest may be assessed in vivo, e.g., in
peﬁuzu%h%&“‘lgm tlg};lmd | such as that disclosed in Cynes et
dinlesphidBateShyrwds; 632 olgﬁﬁcwgwmcmﬁb hptignmohtdes G-1, G1-1,
Gl(l—69§ﬂ%‘l‘é?@} St&g&g{g oxicity" or "CDC' refers to the lysis
of a target ce in the presence of conpl enent.
Abtt Tapand- t@mngzﬂ leater extensei’ bakingahplteoent mpat dmvxayaclldsreSIdues of the
omponent  of
amino- {CHIIIIB+1 Zéﬁg% sp )?ﬁségglﬁg? %%?k{g%t gtf thfg {}&BB d&:rr%mu%~ ¥ I9|ne or miore Eeavy or
light chapp pipprantalady s b ckagddry ampﬁmélemmﬂdertsmn tbreprrses or consists of
[ ct | at
three a Qgg gesﬁ[llés gﬁg pr%;gntgz%g? §rbbceag1rﬂ)%}]x?@z % gn%n dg vaflan?
ar: deamldatlemmnmdy iMptehiodbicR0R: GraBr¢ dsg%gme nmyluds ghereof has been
derlvmpe%rg %rt 4 pfrgé Xo?(? Qtsl!l(Q%lll}{ﬂg IO?Q]# 1§;0 amc a 1¥1er ed Fc r egl on
i 'd sequences fh a variant Fc
ﬂég iteym} ° can@r I armdf ems@ous refetde DH&S@I@G (ﬂeqphjzm(rmglwg condition in

PR L 8508 Bt G, B i

a partichlduestsgpry ogindghtionof cangen iahmplétef:suchlciBed tv8eb i(AABOYut are not
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The term "Fc region-conprising anti body" refers to an
anti body that conprises an Fc region. The C-term nal
WO y®8ne944r esi due 447 according to the EU nunbePCTS2008/055502
system) of the Fc region may be renmoved, for exanple,
r r [ :
hmltecfth daﬁglg?lldnla&gff?oq%ahglgﬁg% é éﬁgﬁ%’b(l)g{on% aﬁi] ge%gn asg mdi} sarcoma
(1ncludA(gdmo€hrq1)g1a3pnd ayngninlpmﬁ isarpc@ma),a@mpﬁn(bpmrg: tamnora, (1h¢li1xbng/carc1n01d

havi i C iLpg t hi S .nventi o
T T T
meningjpma agingtansieongd, malanornn dﬁ@suwmd'loréﬁdphmdﬂ‘lailghaﬂcl’ee M particular
exampfe??f ﬂ%%an@?ﬁmhﬁ%ﬁqg@y@sép% e?? égag%ﬁhgpaq)éﬂp rl‘ll%lrl%e del} cancer) lung
cancer ywvlughngisgial-ad! lgugeantdr 43¢ Ml yonpmeti ool lnagtanaert(N BGI:IQ),
adenoc%llnﬁﬁlg :C())gt(llllb Eehsggﬁc% .&]&H’B&%IC&JCI% hTY p?g ecgrtl) %p ST C%e’rltonelénﬁ,
hepatogahitiaberdyert dasttic bi smjgach earemadluding ga@ttodﬂ&lﬂzal calmer, padyeatic cancer,
gliobla%t?lglg ceIQ/h:'ap aLCQEa r?gglaqlcgﬁcegﬁ?érggrgemmkgde cqm %gllée\/?to%a tblgceaast cancer
(includﬁr@tr@qt@dihﬁrbm&t cdpicertlicplgn since, r_caf:talHEﬁ@r, cFloecpt @her repdometrial or
o STRAOMTERN LA LIS e 2R 5, LS P,
thyrmd&@n@r éleme pueigomy aBEQLiDo Mg penilS camphora, tasudulmncer esophagael
cancer Q{lﬁﬁ{){g Bgt?!e glhgrgquét'h%s'ég&l & lﬂ%&sﬁ? E&t/CK%Ql%CIn gsa\gghﬂ abtypes oia any of such
cancerg, pehudinghv )t hmnted trdheootharin) -segued@inumresnt, advnidipcbfractory,

[N nti body with an am no acid sequence
and/or %ﬁ?ﬁgﬁ‘g#@ﬁ@éﬁgﬁf roma mai n species anti body.
Q\ déanear ittpp whantrinablateirebporaicjo e HiER iviabitea tssmmmhich pbesessd with a
. . S Cl es
HER 1@%1111{0@ g%‘)i},agg ﬁ%ﬁ{% glgtg@olaggx}) n%g)ﬁho\{\échﬂ 1fl1hb itor s ag tgs flpeub all
effecti@epefirirthe pﬂtielﬁtehﬁtw ith @torﬂleastana bbHtht 01961% fwomaxlapgmu sffectlveness
known‘% ttht' sl&pe% oq@élg sstpﬁ&hcﬁﬁ ﬁgge epa%grxied F@r@mabrﬂt e E' in terms of
sequence varlgants Eess su ut’ion de‘11
survivag miebluslingaelir¢ssiom §- etaiur\omi {RIiSh aipids ot érelh surwival HOR). (Prreferably, such
cancer g%ﬁ%ﬁg@ﬁ%‘% ?\Ifabllgg c %m@q Ieeg cac'rfégru £ns elanotfub%chaguéedum&astatlc breast
cancer (MBC?& nossthal gzl rhmgmcticald@l S@lﬁca(plr@ta@ oaager,and cleregal cancer. Most
preferaglgtat%gaggeg\% (?/HBAIP Bg}r{ﬁmﬁg{ {)th?l:inc)p}]anQu %grg;err ing utdlanggﬂatlnune-re&stant
forms ofsi®h)cansarsgasavediras amndedghﬁramomcmm@@rﬁan camceant i body
t. e heayv

\(I:%]a‘%ﬁs t@ E?‘\ég%. nsazlble 4 Ic'és Sxd &3 F%g edérg%lozg jon nlg 1})1éorr]sxs Sfe wiich when
treated wath |aéiEPdhmem@tlommhlbmrnwda@s mrtsaoubshess othelapaniyaligritoive
benefit 1d t‘ﬂ@ Fatf%gta[ Qg'WLthTJlgoraﬂ% ltoba%g)éf ﬁx‘fél ﬁt%r% fo?the agl}tlc %kyec%veness known to

est er elni1st aP
the Skllamen@ngeﬂrt, pohaling these elab@a(tb@hmmm,rbut)parméirlg fin temms dfisgpiaival,

. ' . ' . O
el A Gl ARE T AR o S0 LSS SOE e e i lageer s
selecteq b piaren cancerhperimicnl capec f@gpmmtubbcaﬂyer tAetastatic breast cancer
i bod
(MBC) xga!nysﬁﬁﬁ éélgﬁﬂl pan)!e@ gbé’gﬁ(ﬁ %ngt e noe::]%enrchlg O cfél caaﬁceg Mostopré/ferably,
the canceh @r@ﬁmnwpﬁrmedl drffdiopfan ome omeeninchming pranbotegda@anteforms of such
i et C ci es antibody. Exanples
Cancersn% »%]tll agg%\%{éeﬁl %ﬁgc\t/é\ mare?'arreﬁteos’ggaﬁl ¢l ude anti body with
g eff@Q’flV@Qesmnlsg osdesigtilar watding tafers tour responses exadHER dBQkrization
I r L} t re
inhibitd?. h%]%g %?ﬁﬁgﬁ{r cge%a)%ﬁe;alﬂ&h% ﬁent ﬁl 1?\%}55 %canglg er t an agresponse from a
patient ﬁr@i @temgemrcsaﬁlﬁgd at e devegnated tem i ght chai ns t her eof ,
anti body with no carbohydrate attached to one or two
heavy chains of the anti body, etc, and conbi nati ons of
gl ycosyl ation alterations. 33
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Where the anti body has an Fc region, an
ol i gosacchari de structure may be attached to one or
wo nsherwy chai ns of the anti body, e.g. at resPCUESD99055502
(298, Eu nunbering of residues). For pertuzumab, GO
ST PRSI B RSEERTO 00
local inlVlasién orMeemGtasied -1, 4 (I - GI (1-3) and & being found

« er,,am)unts t tion.

R BRSPS i ol 4T e SR B i P, such as o
chemotsklbnapmdlu Bg:ht schremig radmm(stemﬁies th&chneefPatibnt. @i (ekanfple affuctefractory
cancer 15 (ne w%}ch 15,pl utlnum refsf'acto "am no-termnal | eader

extensi onP et ’ef%rs to one or nore anino acid
rAS‘redmt”afhncteth oaemvlmoh bharregroved, eltieadithe BikligrRoeattaBdtant site,
aeta t he am no-term nus of any one or nore
{*P¢hai ns of an anti body. An exenplary
amM@ | enmnn’als a haaa:haranaxt @hespanéntmnme h S@RAced patBAlySi S bse who is
sufferu%({r aplils?(%ﬂr Sn¥fnrl at%onb?nreeoﬁ mgﬁet SlyBIB@V‘IS\?ggqngsent Aon one or
démmOdmn@dzb” hanetm xbmshynpﬂsdeﬁmal frdn thcﬁiiprﬁfmg t@tior RBllserom, a
par agi ne .resi dues t her.eof S vitjze
patient s%urgchr %é(fbm r1 $0 tuerl%or aamp €S hﬁ&e&r} lﬁa}ﬁle ut s noéhmft%d ,atg%grreq &éles
circulatgy tdmoer’eHs tcemh&tmg phsm:eproteﬂlls dasmﬁ(aﬂm&,rp@lu&ry dettfcelturéstor 0¢ll lines

after a F]e e%longe to 1n1{] alt

. scribe t sjolo condi ti [
derive 5 o SRR W B SBop P s BB R soch o
forrnal]A—ﬂ'xedimnﬁfﬁrtgnﬁiﬁddddemmrmamﬁéﬁfrﬁot@l tampiadainblest| ar cat egory
I, ation f. canc such cancer types
Lt A A R T T LI R
bA aﬁmm -fixedCtunndt sagnpivaslonel vatidhatsit beva pansetved using formaldehyde as the
f retinobl astoma), sarcoma (including |iposarcoma and
1xat1ve i
synovi al cell sarcomm), neuroendocrine tunors
(Ambelmbdddwg” maroc sangiedis bmmanrrsundgcas)t & fimo#ral, gearallyl akderhedium such

sy, o RS B RY RB AT A SRR TR A Mecons o
mxcrosmlc&mmatlmmd fdrguieemomomsslheymipfmnr@s r(mMAg)w ancies. Mre
such cance i nclu uano

. I
DB e R TR RnE ol SRRy St AR 81
hydrochrbmg deravedeirompwblaﬁinng srral | -cell lung cancer (SCLC),

snal.l CL ocarc [ o ma,. of
tnf?}eéelfl Uh gf“’én d %re eé?’ té’ i %‘éﬂ'ﬂ%{ 6’%“51? WEHCP (g hag ?F@ef’ozﬁ?
t A eanparar bmhgum saiﬁﬁke athtuhedispibarH ERaepedssiog agplificti®, or activation”

is one vghé%c }ngahcélg%gs 1C ﬁes& Egprgﬁds?sggﬁcg S Irc}gérg])}(?gerss%?:s) alel—IEIg 5&:%%{&:, has amplified

HER goxamid@notheamdise dembnsuates wange or fHogthdsiatioAdCEHER receptor

hepat ona e cer (includ stat C b
SRR wih SRR SRR et sh e e &
mgmﬁcanll}degher Endoofet HERtecqttorpt@¢in Bﬁgeﬁ&bcﬁhp’ﬁfﬂd&o a ﬁ@ichﬁkaﬂ‘o)ds cell of the

C noma, Ki dne canc tate

same tl%g grge ?ucﬁlo eé?xpgegﬁ%rb?a e}ﬁﬂ”&ﬁ Ey 85 881})%1%8%5? N increased
transcnp’adirmrmnamiatloanHER(Ia:Ep:tbrmﬁRxprpﬁfhmloe afplifehii@IMBay be determined in a
B TN A N TN R
surface\mﬁh belk?(s gswbhrymmmoﬁlstamﬁmd}fry aLsey IHG)‘] cfelt@natumgz | ot dddiihnally, one
may meaF neve[‘jl?ﬁ)tl }%ﬁ §1%c§h)?1g %lggv(‘aﬁc&gx&alp%/cg 1 ea% 8&{}0%65??89 iz rsztu hybridization
(FISH; B@C\M@@@MMP pplﬂshetdf(@utcﬁxaf 1998),"soahéere bloﬁ&m@ﬁor\pblyﬁhrabéc}ﬁm r€action
R TN RN AL TR R TN C -
overexpessismat dmpiidicgoulbe rrleb]sl'mrlbg thed ant®loOWse. HER eltapalutal @ahdiy) in a

effective benefit in the patient therewith according

to any of the criteria for therapeutic effectiveness
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known to the skilled oncol ogi st, including those
el aborated herein, but particularly in terns of
waeesieek) i ncl udi ng progression free survival PCRPES)008/055502
and/or overall survival (0S). Preferably, such cancer
m _ovarj.an | taone;
blolog#ca fﬁl?d s?lglllf,]gs%e (s:eaehc U% entﬁztfll%%ei e o g?e glhe ?%BC)
WO91ﬁ)§2\64mmhhslhed:epml 1|8utf}§?1déJSCEtten(t NSCL 38, 1ssp£chb.1ah @8 d&ﬂi}eﬁd Sias et al.
0 8k r apl the cancer is

. B0 NP T3 SREEPE, AMRE B e e Al P ast s are
availahleto lthedskitlgd pﬂaattionunﬁbe&nmplamneﬁxay rBpoat cedlsl ozhthma]mﬁg of A8 patient

I . adv fra current .ovarian
to an a}é@ﬁg}é ?’_ﬁlcﬁﬂ..@gﬁ%ﬁ}’ latliaglgcli’e w% %;tec? able lelf g A Fagg)ﬁ%ﬁ’a 1st08)p% and
bindingHpRhgintibedyzatéllin ihapatent @n be bluard, avhibg bxtalhascinn g tfed

t hi bi. t h
radloac%m%gqgﬁégg%% %1{)% ?\’/azlflﬁ%H frl()%falé)(:{wn(t) gx’ek/) DT ext%%?eﬁ?? {ﬁ‘% ar‘&'ﬂaﬁ’y
p@erivensely targn@wwhich a@@en@ Ionge)tptnesamyanqﬂlf}t IHER C&‘cb}ttaf’ iissonk @hich
' Kk
does n%c ﬁg%ﬁqgé%é fth’%n ?{]r%slclgveYs Or%?lh%%s e&o%@ ro% X &elh A reqpﬁred 5, f noncancerous

ora
cell of @ammfctislswtme imatrbechcmhzmﬁnhmmerR/ d]hnenzamoh wdéhngg pertuzumab, may be

used toneQ&!aﬁ&ﬂv?&figeggots% Iél)é}él\%l)r Ss 0 %Lfy (;Jel' eV Er al |

CanE &R sel ect ed
f Hopmendpitamoangser” refpe |tq 4 dmg aded cameecancdraNoofiindtingterdgples of

. c_br.east ..canc .. hon- [1.cell
iR ) AEABLL Byt eAst 0SB E Dy RO NE R b
inhibitqra g antibaki¢s, Epitlbécmfsailrlegtged agia&lstaanoresssoic'mteduﬁrg'ew anti-hormonal

ri an t ube. cancer
compo SIS RS EPh LALLPBLAD PR B0 ey DELEL TR o,
growthahjtzEitvoeaents efd mobatias, groteacagents rehtiodas n}anmdwa(apmptoslkncox

mhxbltor? fflrgf%gll 1V sfér%?]ep R}EE%rS aﬁﬂaoﬁle hat%rln(y\%h(g(\lbff % gFo%elP_'rEE ltlg, [—EI)ERZ

dinmerrzation In
vaccmqsrﬁﬁfbr ta@mhmtosﬂemmnqum t@gen:tn takate, chal tyrosine kinase
. ST e osefro atl
SIS Yol AUEE N0 RSPl AP o,
" r\egaproed!’ anuammagers” B aelrugmsnho lras csrmmexalﬁclolws $bcﬁhelcdidﬂdbd

marketlﬁl%taéy ?J al 93[ fgr%nul tma/fau h%{lg/ suq(?n hhe FOl?)X ancPISrﬁlé A:ﬂﬁ'i\llrg%%aggn %A) or

Cancer it o
forﬂgnpnmgarlgssleméven t hough an anti-tunor agent, such as a
is. bei m,ni stered to the .
g\gﬁ%g Ert ﬁ%ﬁqm&gor G BER r&m’lerllzatlon fmhnlg;itroe ragrél{nés?t?ecg BRC gpglfa gntl-tumor
agent” i nsehwmlx: mti-tgmpt z&lentradmmsa&frccao treatyhe cAnder,de.Lit is @bt ddmbAneed in

combm'at‘?on%ﬁl Mj{hg&ng%m& ggnq SP?h as'c prl?c{the?g the initial site

i St'ant respénse to initial
tB}e fsapojard H‘elaei’ h¢re1a i$' ip@hdegnipe’ annsuraorhagem or mt\ts dmt are iduénely used

to treatgg%%p@lﬁ!lr 0y ofbcg Cer. . ag)?a?r{lpleg ﬁofr Pﬁgndﬁ]é-refslrs%m Vﬁléan Cran% ?lée standard

ng or at ris eri
of careswmlt@arsordfpombmxpnxAmEm urmr sanpl e" herein is a
tunor cells fro

gﬁ f?évﬁtp%@rﬂ%ltoﬁga eht? r\]x}hen se 15 tresf%g) a Cé’}ﬂRP'%}Ei % é?lgﬁxﬁltlon W%lch
inhibits gnot th d€g ceblu¢speriadly ra(HER mp’rdsseng daoger tellnaitherOk 0Si0@ 81, vivo. Thus, the

growth ?I{hlbcftlél’yaa Hl gnaa ltl)cr:rgrrle \ghel!:h m%ne{: ﬁant‘éfuﬁeﬁlgc:g 2@1 g?rges g:%F ﬁﬁlg i§>|2psréssing
cells in @eghasae Bxefmmm]df g][WltlSlnblblt@‘X hgdtstinahgletapenty thatibkeek cell cycle

prOgI’CSBBI? &?g &m?e e dthe ﬁxan lphase? a\? ?%ss E?%\I{ e%&gllégl?c{e ﬁg&%gﬁ%@%&raﬁest.

Classwﬂ rM}phme bluci@rs lsca\mgltmvmoas (irickighie abdinioblasiagiplaganes and@po 11

I I e AT ———

arrest Gl abso @B nveyrims 81phesd ausst,for dxanpia) My&glaa@ dgats such as tamoxifen,
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fixative. An "enbedded" tunor sanple is one surrounded
by a firmand generally hard nmedi um such as paraffin,
W@R00s/1¢8k0 oi din, or a resin. Enbeddi ng makes pRGEIURI088/055502
the cutting of thin sections for mcroscopic
predni%#%ﬁg%?gakﬂﬁ pngeﬁcglfpgeghﬁglgr{r%g&g t1 Itlgnm%ﬁ‘lot}e%(g’tg ;geﬂtrrgrgurrzg:qbaﬁlg ara-C. Further
informgtipmrcen bei@dndip Tae plotachieBasiiof Cancer, Mensdbqhd ahd/Hrael; adsh Qhspter 1,

entitleggdﬁe%l?égcq? tee%g@é&? E)rqc%gen%s an anrn%eqrf)last V\‘}n so ‘Eg R/Iu(sz}t,kaﬁxé S‘z‘ aé é\éf}?
Saundérs: @’héqqielpmacm&)eespemalmpollbgl caI sarrpl e which "displ ays
;E)Fggﬁ?(e? Iroﬁ‘séevgtﬂ mhabnp) I”f I Cbat ieg Dee 12 th glgﬂg Elhooll[]]]a%# ?{6! 1rQh1b1t the

I'agnos expres
growtlmfememmeés&e&)cplassmgmlﬁféc ePpetfa'rqd gha&h aﬂlf[ﬂltbfyl I@R}Eﬁbgﬁﬂenhlbn

t t
T A T —
50% (e'¢HERmraboe pt)%rto ahoat H)O[%r) essi annbcmly cauqahtraftmm aff dbow"0.3 1 30Ng/ml,
h I f R
where Wn glcotLﬂb%ﬁlbﬁfog (Ieltel(’:m EA éﬁx Qa Eer eé}go\é?rg%gglﬁ g%{:}g{%g &elbsl}g the

gene
antlboctye(bde Lb$ Pcawet Na r$e$7t7,|1 %Blsaled SDpteberSBEl,C]h)%)v dihe smmss iceingxﬁwm

mhlbltlp)g a&%p‘é %gscgyedqg o {emhllr]; {h(a:tgn:‘] enﬁg&%yg@él&%r € preferred growth

ion or transla
lnhlblt«u’y entéxpy egshlumammd varipit of ingrrtei rmmMmyal mexbdebt €D Jyle e thastinzutab.

d { t

S\TIBEL B0 BUATIBSILR ASFRNRY YL AR
determued by biedigg Oﬁ/dnanaInVl fnrmmeotaiist Qfd]ié”&’ncslﬂ s}ylnhmaytatléd-lﬁ;')endoplasmlc
retlculd% afzﬁ?ggﬁe\ﬂ% it al%/orafdrma 1|0r(1) 8 Iaen){Brarie Vesul:.ia ﬁy (lceHFeg%%Orp%{}l]c Evges The

nco |ﬁg nucth el c aci
cell is yshallyroms whivh overexpirdsses khelFfERD rz@pioo nPr(eﬂEfaSl-yl ths&ﬁ is a tumor cell, e.g. a

breast, g%%@ %?O%l gh %H@oln}e‘?r%? al%lt'ygqgand lul:{' g%d%eyo ﬁ& 01d, pancreatic or

ain'r
bladdett el h i ‘qtmmhe cslh may bsa qKaErR -BIBE47¢ LCatedtell Mm BER453, MDA-MB-361

or SKd\%F%TTl Wdus QE%OHH Ve avaFciQt?lg’ f’olfI d\yal F“ %%/tlil 2@1 [ F\ﬁzats gﬁg&lated with

erexpressi on or a
apOptoasntH og exarx(pdaa ghQSph-dEBylsmneahsaltiaudlmatudmmmba Jnedsired by annexin binding;

|
DNA ﬁ%gr%lgxlt%%k%gl eg%lggﬁcgt rouéfgégd%elr éjcm rqugi ggd H@&%[/dhw%ldg%asanon
along withidPN 4 tﬁegtnmm cdrBhe el @0dked uy a8y iffadagenih hppod(ploid38Blsi Befeebly, the

antlbod%%ﬂ_}écﬁléﬁjaggég%sa 1531 %lneswhaic u?t(s) In "#)ﬁ thggg gcl)lg é’%%%}g‘gg gbout 5t0 50

fold, andamasoprsferahly\abmo 1&915550)/1’91daméum\m0f abéxén biadihfeelasike tol meeated cell

in an ax&h%gtblng ng qgsq Hs'fr? 5:! 4?72 2?'15%%%%%1%\5 it |%§1§s}g§ﬁ{§§£ %zlrzib\é\ﬁiteshtllaq

mduce@lmptoelﬁatelm2laa¢béﬂ’3ed vvlth a detectabl e | abel, e. g a
lQ o bin of th
AR L1620 P 08 RSB0 SRR s

2C4 bimslgt branddr tecarnfagntflodies abliclo biat m/tht §Coépitoye, ana@ltiyi trog-tocking

assay sxgd%%g g%td(g/%&%gd &mb?dupsa;l ILg or%tgil'y ug{: th&?éEggslgflrbor%aﬂ)oratory, Ed

a can
Harlowome Pexip iLess(1988) ecmnbe peyfotieid. rPedepiﬂp rhe antﬁ;bodyw Blo\t‘lh;lmzl sdxitetfng to

HER2 e ST e N SR B e Yt the
antibodg &mds toi tlsesl(éﬁl dpitpe. 0f/N‘HR2b &ditas 2CH abmplﬁlshd; ekitludsifidm Domain IT in the

extraceﬁil!tlgre(fom%%tc{f %ER&E%@F ar peoSzreuEngl)%( E@%@ tlgaég(gﬁcall‘ajlfigl qglé%zgtf Pﬁ:ﬁ{tZ at the

junctiorr éobptamsl I]—lmadéIInFraa]mn @nzt Caﬁddﬂﬁ'd?ll RKYENIZS (e@fers to a

g d .1 eat cang imtin
gl?#i ?%%ﬁﬁ%"fﬁ% g15 fh&¢ Oélrué the s eftﬁag éaé dglﬁgwgﬂgéggp v&tlla‘btge antibody
4D5 (AdgEntR, 10MER and haMmalsbmHERndemtepd iz alobe0td thenfanimdntbirge domain
HER anti bodi es, anti bodi es directed agai nst tunor
associ ated anti gens, anti-hornonal
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conmpounds, cytokines, EGFR-targeted drugs,
anti - angi ogeni ¢ agents, tyrosine kinase inhibitors,
w@e@stbp4ieinhi bi tory agents and anti bodi es, cyt oRPGKIUS2008/055502
agents, antibodies that induce apopt osi s, COX
of HEM?I![CB\W&QIE Bbm %rlé%ﬂ{[gls{& g?@ gcffre%r G 1%0{&1&? w%&%wéo thﬁéRz epitope, a
routineycagse-bloelsing mety weh gsgbat ldcshnlhndtlmﬂst;boldnep elslmimz}atory Manual Cold Spring

| Qi t Si
e L
mappingrdanbé¢ parformeiitd assess adicthenthbantibody tapis tothe dD& npltope ufﬂﬁERz (e.g. any
one or ﬁl%?er}gs dd §’mQheEIre n ﬂ%x%%bSuQ rés[d%%h&t%q St re Iug gZSh as]ﬁlSlVe 0¥ the HER?2
ccor ded ng appr y a fa’tory a ?

ECD, rssud}h nagbering ikdskhgastmhaDrepgdeAd mi ni st r at ion (FDA) or

{_"E{_Se & ng?q&;%/%%oﬁg]{hﬁ #@E tagghe Stergﬁ r%sgwkl%%rg Plé)gxgllnql tf‘%ﬁe Rlracellular
domair’ gitHiR 260 avhich theUitirand/geTt3 antibodics (¢abledapndised mrthnhetAiPﬁE see below)
bind. ’Pogs%%ten gogg}rlt@ ﬁl.teﬁ&’glg}}r%lg% ]éa%tg%zc% e%%cr)]npg ?{l]iéor].l néenciross blocl%ng assay
such asghy descrisadoh Aasbodlee bl dberagry MaByal,'G&ild BgtangHaotfor Calsaedtory, Ed
o 0Dyt P of B AL A0S AP SFRRES Dom
to estalgain wéctherﬁl@ranék@mﬁrés toftbe 7@/ A3 apunperoaélER%(ntg Oy ané amnore of

. k re 1s,t o

re31dueg ﬂ{(‘tg? {Ie 1|o£1 ?r%m ak&?[qgﬁ ch 25 to a%o%t r%s1duegg Ié tﬁl %%\%26 de Peé(sgl
numbeh@leclndmgﬁgratpctpod@ conpound or conposition which

Lgﬁ%agx#xénzerlgfeps% B%tgfthe?aﬁ)g\ﬁlcttfe%tmgrtea(r:xld %%Q:p%/{ylactl!gﬁﬁ %rg\)f(e{) Fgli%ve mea%ures
Those igmeent df tieatineltti inabudg timgesteadmyitieanceras whll &hh@qe gnwhmlm eunbérys to be
preven{eﬁ dH&%§ é&egﬁ% Frﬁrtc? §{'tﬁ‘e% Jem Ri hgl%( :)er%?/ 5 2 n? Sas Ihla]\gP%c ncer or may
be predasgesmlsr tubeeptitge @oinnczrel I cycl e progression (at a pI ace

b g t hat _j.n

oy 0 ARt AU, G983, gl U5 o
drug effeqiyeud &reat loancen indepatiant. ntirei effeitive amnght wf thb klaxgtmauyec)duce the number
of canc%la@éﬂ% gg'd’élfeﬁtﬂg gltmg)g glzéu bnhlbnth(I pi stl(g)vsrf B B ug theﬁcf gntgPre{eﬁiilgla/ stop) cancer
cell 1nf‘hh@@e irggpantpertlvagang rinhalst (1.6, Sla\IV mmlekﬂenmé prefematbd)y stop) tumor
metasta%"s b Hﬁ%ﬁ t? L& etx enI Aot s %’\Wh e&lhd/Q‘MICVC E)(y so%teI Qt%nt oge or more of the

anoxi eh pr edni son daca

Symptone efvoanted walihaeancei. ST[SM thtt exlte,nt threﬂmglrrras )paiveqt growth and/or kill existing

f be.
cncr P REPHESE e 00 S0 EHLLIELBEOITRA S0 BB
survival @rgaed meagatsd by Kivaptse Evdlyatien Critelie ¢br'SGkd Tumgre:,IRECIST or CA-125

change%)/ﬁrr%g{lltg%:ag (gl%iec% D& pe?%geéanc?u 9‘,%??%}&}% l aSt %Ig or C(%%é%t? re)épose CR),

improve syyeigaldinkludipg ovedall snavab hrelpradressign ﬁwt shxmvdt) ahnKLtoO rnyprove one or
0 e [ nh
more S}?’ﬁ%&’gs &lmfnicexa(% C%xis%gs‘;érgseé\'g¥ FBsfgvgﬁg &fg&%zl ik BPFU 1cally effective
amountRf Qfeeinr@sj effigcovdt t impriovdoprogressionlBRR swamit il thEB)esd/brrth/leiailtsurvwal
©0s). 9" ow h of SK-BR-3 breast tunor cells in cell culture
" by greater than 20% and preferably greater than 50%
{‘Sugival’ refiars abthe patEoenainmp alite, 40I08QIudet owmalbantvitab ebywell as
1] ,’;}%lon of about 0.5 to 30 ng/m, where the
progresglglrll?rgﬂ I n |1b| tion is determ ned six days after
éﬂy@slh savighl” rdies GiKhBRti8ntcehdising divk i@ aakfinddodsiod sfene, such as 1
677 ed Cctober 14, 1997).
yean 5%13?5 %ti%tlgﬁqé ??tsdle}gnvftlshorjﬁeﬁtgﬁlﬁtl on assay is described
“ﬁrqussom@teautvmah’ refamtto thapetivnt mmdiningnbva) béh@ithe Thecer
preferred growh inhibitory antibody is a hunmani zed
variant of murine nonocl onal antibody 4D5, e.g.,
trastuzunmab. 37
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An anti body which "induces apoptosis” is one which
i nduces programmed cell death as determ ned by binding
w@pooanemxi n V, fragmentati on of DNA, cell shriP&E{82008/055502
di l ati on of endoplasm c reticulum cell fragnmentation,
ormati on of nenbrane vesicles (called

mﬁgﬁ%ﬂ@ﬁ?%?{%g%%ﬂﬁes) The cell is usually one which
OBgraucdiag sesivilhe rirdEﬁ%chfr&eﬁgtowrall frebgessibh }Zreé §ieviehd a treated

patientlé%ggvr?té(%'l ?rio Li{]ltrféaetlg(gﬁ)qti\g;g?ye. gqlaglafa 0y Riiﬂgn\{ ?1&1} t?fﬁ@g Wit] % inhibitor, HER

dimeritakiyt dhihitorpark eepdrtuguntib), bt Rities toagatient Who \id)és Mot expRR& HER3 or

e R T P S e S e

agent (Suchind @pdtecah of ligyathal a&&@@m&m@ thddadter @RS cancer).

asspci.at.ed with fosi s. r exanpl| e hosphat i dy
P B b S o wl w RentcheBe SRR ke banse (CR)
omwﬁhhﬁdmﬂ@(PENA fragnentatlon can be eval uat ed t hrough

oD orig R PRt ST sH R BR B0 Ul damb) gt

responsen frea@enti Thiby@se d'btml\@ayd nized hs canér@hebaahyred.t he

antib whi,ch, u tosis is ope which results
D polty B O RHEG  SieRaRIhiy sip Blitrer moresum e pesions, o
in the catedt dfeatceiin efecioai iy reagpastt to i@atinent50 f ol d, i nduction of
relative to untreated ce

Xi n. bi ndi n ..n.an
PR B RaieAgrscis aped Srerelban s wBiene s audompyens e
functiolxaegilh esl/@kaldRR2stanrtibbettcls Thh wrmllﬂﬂtéﬁ&da@ﬁlﬁhﬁéiaﬂlo&ftﬁe

; { 125 212 h
sl A e U AP A T, (010 0,

chemothhﬁl;@hﬁtlc dganoraae roxim sehrae &falf Mole@id ﬁ)hﬁﬂd}l&i&l}*ﬁfﬂtl@&llybdtdﬂde {oRins of

. a.routine ¢ross-bl ckln say. such
ba“e“%{ ?&?ﬁplaag%fcafl?rb%aﬂ% lvﬁi\t%?f@oﬁ?%%efm&n %@Pg%% nual ,
O cheBptherapeutia sdear”’ 1iﬁhﬁﬁ1&famompoﬁdl usteral 1g\ﬂlleaféﬁtn13ﬂt\/df dabncgir
t he anti body

an 1988 can be d Prefera
xamplef B M3 R e e yRRGE PlPB g feoieh SUboisPe ey
cyclosp‘hbstpemﬂé (ETQXANPI);taliye sulfdfqaésiigehCa busiffaR ehprosurRa aﬂichlposulfan;
whet her t e anti body binds to th

acividingy “ﬁé%be“ﬁsb% SEOSEIN BRI e Gatet Romisamd 1|

methylaneldnhigesaxdudgedltdidnsine, dﬁﬁﬁf@/lldmelﬁélalhﬁ%letﬂ%pwmramlde
extracel | ul ar d?naln

methlygfletﬁuﬁ% %&ng%angfnragﬁga?lﬁglelflmm’:1 acgltﬁ%enlnls qugllaélﬁ |?P lartlacg)t and
bullataﬁxhon%dﬂﬁl@ eity dbcdihabisa 8drB808), MARIBICLED] tetlapsh¥ne; lafachol;

o R b P B L L 0.0
(HY CAMEBER) ZCR TR b1 @mmﬂecaII h]ASVIEIﬂ)SMD@) hetyldadp@iHelin} 36polectin, and 9-

ne ran Domai n |V of
aminoch SRR S0 Rt Pl £ 500 N Cfa et Precsipend
bizelesi@ pyitixie anaoguea)tpoaep@nassm moa@ﬂhmglcalslaatym{sm élijptbﬁ}@/%ms

e AT
analogued %881 8Tand B IMII)‘ eleiRetobif) fatdritatativel sﬁsco&i&bfﬁloﬁﬁnglstatm

C d to assess mhet t he
v R R S RTS8 S5 oSk bl
lfosfammaanmlormmumeamemu@sthmné betdd 8@k RRlofidd) me@babﬁ nb@HbEHNE,
b t52 0,about re 9 e, 625,. i ncluysive of gb HER2 ECD,
phenes B BRATRBE ARSI ot WG GGt ey s,
chlorozbt@pht fopmustiod/1dinktine, sirhldend, eg xﬁxﬁlrrﬁtlstihﬂemt%lbt&:@ BhIAUS the enedlyne

xtracel | ul i n of HER2
a““b“’t%%t(emﬁ e ‘Fﬁa%%“‘%Spsﬂalfyocﬁhg}ﬁ%m‘émsaﬁla’aﬁ@g gﬁ@éfﬁﬁ&%&@?&a@d@ee
e.g., Nivdldon et dle AALCChar eirhEY. Bay!., 133 NIR3-186 (BOABATDEIB, an oral alpha-4
anti bodi es which bind to the 7C2/ 7F3 epitope, a
routi ne cross-bl ocki ng assay such as that described in
Anti bodi es, A Laboratory Mgnual, Cold Spring Harbor
Laboratory, Ed
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Harl ow and David Lane (1988), can be perforned.
Alternatively, epitope mapping can be perforned to
w@2i0ahbd4gh whet her the anti body binds to the 7E2I/UER08/055502
epltope on HER2 {e.g. any one or nore of residues in
regi.on from about residue 22 to about residue 5
imteeri G R ot T OGO @h FRGATCT dt HyRSIeggmostatn
chrom@ﬁpﬁelad@)elated‘l’cﬂlﬁﬁdﬁﬁiﬂﬁhn erfeéiy®¢ sntibBiotkOd¢hRorhdpRE@HEA dcomysins,
. treatnent an actlc or .preventative neasures.
sctinory 58 TR Bl Ry Wit SR, HODIS P EaR oo b
carzinaphilia athrasonvyelnlis, agtihdioga, damvhabich, 6A60EEIn] G&dib-$6xo-L-norleucine,

oo R A, PO - BB g Do

2-pyrr@inedibspatsenl, dokorabisia &1l lipbsdmt thj&atE EVOXITIRe, ltpﬁﬁcﬂﬁal doxorubicin

e oGRSl B nL . O, el 2LV ot

eplrubibiheabrueﬁﬂlc Rlarubidint Mercghiyeint mitdhgitfshacds inensem @) fny&fphenohc
reduce the nunber of cancer cells; redu

scd, gD oy VBT ER PHRTBY R PPy o) BTG T SRy FROOHGH
streptomgﬁlﬁ efrqbd)zywlﬁltﬁlﬁ):)md:lﬁ,mbeﬂhm@ﬂzlnolstﬁﬁri kértBitin Oftilodt£bolites such as

er r hi bit (] , ow t0 SO xt.en

metnotSie 385 gl O ESZaR D et (e k@) bl (RELPBAD). an
epothllsmiman@ xmamourahumU)gfo@mhd arlughersuctedsidenspteria, dlﬁéll‘iﬁrﬁxat;

nt one or .nore, of he ons associ at.e mﬂt t he
prrontEih Gape e PHETC ot E i TN M B APRE Gy VP,
thioguid! wirinkdihé are}()lgs fuchgs aitdbaie, ﬁ‘zﬁdﬁh&ini Ptazmi}hnb Ecarmofur, cytarabine,

f ost n or .c Xi ¢ The, ef fectiye anpun

T T R
mltotaﬂeﬁlﬂlﬂmﬁe fﬁ%&lcﬂ&épl@fbh@fsluﬂez[sl feolihi@ l'acﬁodcbgiat&km'@lﬁﬁphoﬁﬁﬁhﬁz

glycosi ?I’?gllnﬂ) 2Rl q%gcb FP'%%?Cﬁlség%%lﬁ{fgbe%?ﬁggg%i’%%%}%F ré;?l% xate defofamme;

demecdslEsg ﬂ&aquﬁa) glforrifhine V@h}ﬁiﬂ[‘u‘m atatate( ¢tohdid]i gﬁ]lguﬂ\ﬁﬂfaw hydroxyurea;

‘ vival and pro |on free survival) .and/or inprove
le““na%ﬂ%“%%m% F@Y%W% PGP mexRde apd apsamiecings mtamat gy
mitoxaht€dak;) modu@inol hﬁlfa&ﬁrﬁblbeynosﬁahxﬁ% phiamap pidriicih] iysorbdu@es;2ve

e R e U LS L LM L0 LR QY3 o S581 2,

razoxaneSthizokimabiZofir@f, &fi®gértmahing; RAlaz&Nd adid?lfﬁ?dzﬁlh&@ abiye, and
[ sur vi val well as regilon free

, | u
ichlorg R e hesr S SEPO Y -2 R S Ao RA Rt ancuiding

urethan); @4vatbazifg mahhontisfiet maotediton g topetol; @ﬁi}oﬁigmiah @cyt&ﬁféha@ﬁnomde
0] I agnosi s or

e EPleapiganbie 69?%@%1?‘%@0&@@%%& MistrenegF&pagopytigly formulation

of pacljpak) (amwem%,ragd atlcwﬁal (M@DERE@h ChIGARIRI Y- &gfgﬁzﬁﬁﬂdqg
"ext end |n urvival" . is meant

mercap?orl?g?lée gﬁewgtr%\z}tgré?trnu agﬁr}t%ﬁjrclé g%e[ W t‘f’f‘@‘éh@ﬂ}nv/ ft%&@ﬁl&éﬂ vincas,
which firéveat tebhlipgblyamRtizdtioh &bﬂn\f@iﬁnﬂg BRrodibules, aﬁ@am{gatmmtme( I

veL Bt istne By E, odestre TSP PR gy, and vinorebine

(NAVEUBINB®Y FepdsideqVPF16); afosfuﬂldwn@omﬁwélen&umug ‘ﬂ|8\‘5anﬂ|6ﬁe edatrexate;
ess HER3. 0 e .desj.gnate eve
caunonAB BR PRI PETE S BATEHEseHGACERr ALK, SHBBF Gudamitine

(DMF(I)nltetmdldkrm&h Agamnbic(asidCifclading BR@lbREa (T ARGRE TINSY); rB%phosphonates
or ubi e | ovari an _cancer

such < BB G mEfOHONEF PF 6F OST AL FH G 8T DR BB HoRE-55095,

zoledrohft@kiddblagrofACMET A®S PRAE 6nal FRDSAM ADED ], bahidfoR&E QAREDIA®),

t11udron(ate|?%KELID®) or risedronate (ACTONEL®); troxacitabine (a 1,3-dioxolane nucleoside

cytosine analog); antisense oligonucleotides, particularly those that inhibit expression of genes in

39
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By "conpl ete response” or "CR' is intended the
di sappearance of all signs of cancer in response to
W@ e@atommi . This does not al ways mean t he cancRCT/H82008/055502
been cured. "Partial response or "PR' refers to a
crease.in the size o or . nore tu rs o
signal G SR B i 2B O R iy o iRl BB eRat H-
Ras, aridrepaibmmin growih@ctbraedeptoe YRGHR-R) ivaccageich aaBHEBLTUOPED €hddine and

gene teGing bt iny for dernd MG Y BRainsot PO BE BN BT g e

VAXIDR&adcieMopEsdnietR6 d @mitior (oG Ilmmeromdl ADBED) nvReH (éngt/oEw&ELIXt@)

BAY4%)%9§ ésor E;?? gWoe])s %HI 1& é%%z (?@éJg 8&3{ 8%%68 égﬁw@%ltor (e.g. celecox1b or

etorlcoﬁfbﬁ I’]ﬁﬁtﬁd’d)ecmm)ﬁhhbit(& (agensssl); Etﬁ?dzdn(im (VBLGADRRAET C31ad;tipifarnib

e caII actlve t 0xi.ns
s P AP o> G b Shhefetiadhen Chve ey
pixantrf)ﬁea@ﬂﬁﬁﬂtlﬂnlafwy (6de déﬁﬁltl&ﬂbeﬁovtf)h@fceﬁhﬁ kinAse"igHibireRd (&S RARIbA Below);
ment

chem und. us the trea
and phisgeyrcals selaf PG 6HS SHBRBTHE Stuet B SRRt SEhSt Ude
combiratiénglofitw @ nagestttbe Sbochsuals ad @H@P epabtaeation for a comblned therapy of

BHCALE L TN e TS

treatmeiteRin®s Wit vz diopa (EIC(aK}M)IN}U}]&),mbﬁ[RH Witﬁ(it(-ﬂlaanda&(iovovm

U}::Ieerglgf iﬁinﬁth thQePF I%{gegtl(se é}e@ﬁ%l l{g}é'non allg%rTs nc?rs en grlln%dtflergpeutics”
which dct to&ég&dle&cﬂ eqhos plok, anintibit therdfetin b oaneted tfepdm @ﬁﬂmﬁea:m: gewth of

cancer. ely ﬂagghhé}?ae%geqlsg[ng% Imﬁgﬁc et Bu gcl;ltll&slte fo Bntr- estroge);ls with mixed
agomsm{atgémﬁ ptodile; alodingoamodizh (N(DLVADED(@)J ﬁ@drox%ﬁﬂok\l@n( fo}e)mlfene

T T e T
estrogeh me;tt&()ﬂdiﬁu(alwmmll\/[‘dﬁ sych as SERIVIB] putd dntireetk @@ without agonlst

e GAETAN )y PESLOLESTEL) RS SEOREL SEI LD A0 e

(ER) d]@leﬂﬁdtlkiﬁi,l migbu DNA&iﬂlﬁﬂr@ &ﬁteﬁ]se Elaljﬂxebceﬁdnﬂ/oaﬂ@pﬁkszlﬁi RS$¢1§); aromatase

e 0 RS pPBR b B B ybne ™ ©

(AROMA&Im@pﬂmymbmetmam droefa;apet mmby@s Buch hs ardafaaab @AR]MIDEX@) letrozole

cin cl ydi nt heti.c ana ues,
FEMAR RS e e 0 el G A P o e F G 4q' (RIVISOR®)
megestRhhcaeh (MEGASE@)D&&@IZG& ahd 0;5)- mhlﬂimgﬁﬂutﬂﬂiﬁﬁ§ﬁdﬁ0§@ﬁha@&g

oo AT £ B ARSI PO CHESPESILAE i, o

tnpterel’fﬁ(sbbl Qdireidh azmhniquqmgéaldaydkm ﬁshhégebtﬂﬂi acefHRd @haiedfd)xyprogesterone
ovenbi c sterin r edni
scctate Y5pAg i ot Lk i e Rk suh
ﬂuoxyrﬁafemms falineansretitnir0idahd Gnfetinidetoanpisions Qntl-lpﬂigblﬁdrbﬂé@ estrogen
rani.mystine; antibiotics su

receptof Ry R St P UF P H Bt Sich i B e i Ayt and
pharmacalticalyeasepable sganaviis bt daiaieabi mheatkt ebdve aRRGR b cdni®®itions of

e.g. ..,.N colaou et al, Angew. ChemIntl. Ed. Engl., 33:
twoorT@%(i E%@94)) CDP323, an oral al pha- 4i ntegrin
i nhi din in A an . .

e@h éip{étgr}laébo}llgeyclﬂgﬁz)tﬁeriipeuﬂc ) er%c ésra% ﬁ% L3 a{cﬁ 15 S&YH‘}%Y ﬂgl}lgr toa
metabotmdbu:t ednatoebk whd pnbpbatyen A pmdemvy menment Mo atimetabolite

C ctinomyci

chemotg%gq%%cg{%gﬁtﬁ ’ﬁ‘:}e‘éfzeggil'l% thp grrg%lfchon of tﬁen%ecgécg%{df,®@ 81|1d n[’)NA. Examples
of antingegababiie chemotlezapritivagytd mludnegemcma;bpm(GEMZW)oﬁrﬁmourmﬂs(j-FU)
capecn%%‘gat(g(gggg)gﬂa)’ _6-8@%&1‘8{ émémlg,lnrgethog%e;((% = &Eblgﬁuahflf’rﬁ?fnﬁﬁexﬁd raltitrexed,

ADRI AMYCI N(r), norphol i no-doxorubi cin, cyanonof

hol i no- doxor ubi ci n, 2-pyrr@§ino-doxorubicin,

doxorubicin HCO |iposone injection (DOXIL(r)),

| i posomal doxorubicin
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TLC D-99 (MYCCET(r)), peglylated |iposomal doxorubicin
(CAELYX(r)), and deoxydoxorubi cin), epirubicin,

w@z@satid4gd n, idarubicin, marcellonycin, ntonyRCHESHOH55502
as m' t onyci n C nycophenol ic acid, nogal anycin,

L T S R T ——

deoxydytdsmb,(pyddm;derhﬁbﬁﬂﬂa%)ne (PL.WIDARARI),c]adzabdine o - ddoﬂy D-glucose etc. The
such as t hotrexate, gencitabine
P referrfagﬁ\}ﬁ’n%%aqﬁ Chefn SHSFRYIE E‘ﬁ@&ﬁ‘??‘g Eme capeci t abi ne
@ RAGED oy hi|
folic am%l Ognglrhggg es’ %uag R %@Iﬁ%m%olﬁ?ﬁrg%%dn eSh rsé”)?g isa

nucleogideaneloties that exlmblutsrmtltuewaacawt)p uThemexpamall fogxsﬂzsfoc glenastabme HCl is
e
C9H1 IIFEHgg{I g%(%le Ge%mm%me 1l eso sgL(faqygEdls IEJS]% C?rgep éle érﬁ%en}agbﬁ}ﬁlgIZAR®
az dplatinugi-besed anawapedmn egent:’abnﬁprﬁm an @:rgzhﬁf @lipoend which contains
plins ) S 3R B G Rl S R e s aeems
mcludematlmpkatme clspllami @sd aadiplafiraii.c aci d repl eni sher such as

R 42y LTS LSRR
chemotherspausibagents; opbmmlmtm‘ ml’téa;maadatvﬁ]am&tce ;mo@cﬁth)e‘ram'mteherapeutic agents.

ol c iguone;. hi ne IL.ptinium .
LTS P Sh R R U0 GRS M pienkf Pt Sea it
rece1v1hgm¢hemathpraby)wgniwn i ené),e patwylt aﬁeheﬂmthd&pﬁ wﬁ’acta@ ), or the patient has
or?tﬂs ansani t oc

P rogresn?(%lwxan;l F BRSNS Fro b 6| T?’%%??tﬁ% CorB% ﬁ?rl??sat heppfherapy

regimephenanet; pirar ub| cin; |osoxantrone; 2-

et hyl hydrazi rocarbazi ne;.. PS sacchar j
o T S R BB PRl P58 Lt i
platmuml‘hazeml)q}lﬂnothermff(t e atn: pasq:nt rsO‘gkanmm'teﬂmtoﬁyé)j tiatOpHtientdas progressed
hlorotrieth
witin £ bAR T B0 R ot Sanpmiy 5S8Rl srogorherans
regimenori din A and angw di ne); urethan; dacar bazi ne;
nn stlne mt,o onltol mtol a ob
g%%: z}ngls] I %llogen ] nréaselrs Corgpoun&w’h %tbﬁocfést, glbl rr.Jérgg(\g}tlato some
degree,ehégdevelplanénlt bﬁ)&éﬁd VeS8 OChe gn)is angxlobamm fﬁetelngayl’lﬁﬁﬁlednce be a small

ot R 60k o AR Mo

angiog&etihi Ti@lpmferrﬁel annmnglmhm Pactdr me'pmrreimnbmyahﬁ binpd @tvhsrunt

endothg}%?%%\%}h%uc%r (@%G%}j %18:|h as e"éﬁg&é’?alé’lf&%ts# ﬁ%%f

vin
pTﬂeyefrmr icztakm@’ns H gmmé erofol grodisreibasbdibyesne celh gdputhtiogwhich act

i VEL ti
on anotYnEr cafl & ercE: ﬁ”ﬁ K’IIL:D% I%Xaﬁ)tbg{sﬁ %t ?}Srt](jq(llgeé Al WRI}I%L%%SO mqpokines,
and trac@hbXME[bsﬂ&hNE@de)h))rmc&ieo Fiosluaﬂ:@l amh} the pytokih@Siteagro Wi hormone such as

m toxantron antrone; edat r ex te;
ruman Qe R RO R Reme B EP e DR AAPRRE B bP o Sb e nere
parathylrcnﬁl hdyiooe; HRFEiRODOylinglprbinsdinorebk Inhyto e axint blyﬂ@r((t@h/ﬁ@nones such

. d h d t
B A5, b LA R
(LH); hepeoic gexainfaker; ﬁlBﬁiHEEt@c(vﬁh faetor PoAIAGENY placen@l lacto @A ptuor necrosis

zol edroni ¢ aci d/ zol edropa
Fctor R Py PR ERALS PRRANRRL TPy BRGEG b
activin;(VAREDRF A(dothklial grolwﬂdfad:naﬁlﬁegﬁ'ﬁmoi@bpdlétm @ P(li))‘ insi@el pEAE Rctors such
xaci t abi ne 3. di oxol an
as NGF(n[f\ é)llaego\g' g‘ e»)tl)(l: {/ ctor rﬁl%s% arrnnérrgo%?wtglg%c%qr%ggﬂggf(such ?seFC.}F-fl and TGF-§;
lnsulln-d;lktt gom]ncﬂacamﬂl adé SII p,ahrbpcﬂmlnE(EPQ) bitegsdut ivatfadtetkyi iftedferons such as

oS PSROD P SFRR bTARIEOE RTDE R

PKC- al pha, Raf HRas and epidermal growth factor
receptor (EGF- R); vacci nesssuch as THERATOPE(r)
vacci ne and gene therapy vacci nes, for exanple,
ALLOVECTI N(r) vacci ne, LEUVECTIN(r) vaccine, and
VAXI D(r) vaccine; topoisonerase 1 inhibitor (e.qg.,
LURTOTECAN(r)); rnRH (e.g., ABARELI X(r));
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BAY439006 (sorafenib; Bayer); SU- 1 1248 (Pfizer);
perifosine, COX-2 inhibitor (e.g. celecoxib or

W@e@Biewxd b) , proteosone inhibitor (e.g. PS341PCT/US2008/055502
bortezom b (VELCADE(r)); CCl-779; tipifarnib (RI

granulg'cg'? 7r)1acr ?ge:(%gcfb(l’?l\dp‘? &%%%%lg(l rcy&e%gﬁb (Igtaﬁ%F)olﬁger € I&ILS) such as

IL-1, IL11hi IKL!-Z tHr-é [(sed-dalifh i[It 7.00-8) 8l-\4).: 10t Y Dis I €2; kitmageecrosis factor
such a.&p’ﬁlﬁlﬁ-ﬁ%&ﬁﬁ%ﬁ dleothe? Bolé%etp %:l fagors i Mddlngq,qla %ndokﬁit ligand (KL). Asused

e sal
herein,dler ﬁemat)itolm mxcﬂuc&m progdinstitven rmboal 8puras on@bth r&smbinant cell culture and
- i re of the above such as CHOP,
blolog%%@ag SQ/?ler% f;till\ona%ve Seqience c(::*s/t?liqners apy o f

of a €o
cypehsp hc;rslphamede “EGER{Hrgﬁmdoirmg” r&femCo d slbnapmnc agedt that binds to

EGFR ?ﬁae gﬂ%o%gl# ibxts EgFEg{Sthvag c)>(naI xafngff tv S{“%I_I N 'ﬂﬁ(\l{iﬁ?f)ﬂbOdleS and

small ng@edoien gt lwnct 10 ESHRU mmpleeofmnumduds whidab@idne EGFR include MAb 579

st PRTRISHAPRA £5PRE0E 645, \AOLESH LR SRR o

(ATCG‘ @RIIJ 8809) bile't) (HS Pamm Nohi, 9381 538 e emfefselat & abf and enmmmakerédiach as

chlmer%%E 2 (I% etu O%BUQE)%@%an rTshaIl,ﬁe{l] E%m??ﬁS?ﬁZ%? (see, %8

el
96/402aM tlinclesd $xsgels inwm INﬁC-rﬁlF@d fidlydninah,/BiTRagpeies tntihodf {Imelone);

antibocﬁ%ﬁillag rg%l)a&{pgt%lg%ut? fE%rﬂ:[R O(I‘Ngr?]\/ér%ﬁéé é&i&%@?é\tﬂ@ﬂzed and chimeric

antibodigiolxdt bad EGFRras desxiifednie US Paleavdid. §/861,0 %6 hiG@MAah hntibodies that bind

EGFR S0 ﬁé'ﬁﬁﬁﬁefgﬁﬁﬁgﬁgﬁé @%géégf@hbvﬁ%?&s ShreslRde b

Cancend 2A36t640 g6 81 EMDWKW@&m@ME hlur%nzfedl EGERan@idy directed against

EGFR (h fb%%l \(mﬁ ?)dt% %&9 Eg? 819 I&ﬂéé" gor E%%ﬁ%tmsdl ﬁ Pr{x&%%% or humanized

en rece rirzatton
mAb 8@6 fdinagz ali ﬁ@da@@nEWQ(Eﬂ)@OVEF?;OZ»&ﬂC%M)) SThephe-ESFRRNtibody may
includin

mat ase
vecon XL o SRR AR, LISk g bRV EDRAR L B psgsone
Merck PAROIASIHY Exdmplesrd smahsblecuddsdizt bint cnBGER tcludhZ D1 830108 Gefitinib

s 08 ARG ERERLe AR EE e LB ERRRL Su0o s
AGI1571 m&Ubﬁl‘loSsgenncEWézaﬂor ozol e ( RI VI SOR(r) ) nmegest r ol
ag &l raots%e 1na € 11%1":“61[01' )i isa mo?ecgl hleCH 6:?{1}%ﬁg§r Inlirlrlléagggc%wty Ofa

[‘ut or fone- ¥ 8Measern
tyrosing knohaq dllqhgls h élliBrredeptde E)lahlﬁl%@b( suph mhibitéds hIGARE)(He)E)GFR -targeted
buserel in e roi ds
arues 3R] o3 oh e Dlngl G PHERE P e bl e o
TAKIGﬁBdalbhlﬂﬁOUgm@r ORG24 CEL ait eral eRttivedeiitos ufte BHB2 receptor

| DI ' .
weosing - BYRRE) L B P RO B il e R c8s Gptabigtrom wyew

which mrefansm@hylbmds €GaRIbdt iamtlits it BER D hdieE GIOR ayrdxpictsney cells;

o A PSR T ERSSRAECFRR SS9 Bk

(avallalziﬂ oo INoxbhrtit))apancléER &!hd)ltp].h anadhies eatfertm@d (CY-1033¢ epdrabdi®); Raf-1
N TENEIT I T T M T

signalilga ndni- HER &hgdtddt B mhbirots h@lhap Buttind magelate (Glesvaat)ageahble from

Glaxo; Ml%i‘:lg%xtr&%eet lE';rc%atg %t%clilé e 11 1bat%b¢Pb®8?%@gg3?&%%Fha%%

quinazaints, peeh ab &Di lSéOiStm@mhhmaapmul qmaa@mei;g/ndmyﬁhﬁcﬁﬁ@, with

pyrimicgégrirg]ld%gsu C%yrr o y%fmléges Sfrh%{% %se%ﬁP e(;%gg@?? daggﬁ'py%;

pyrazolbpwirmdheege-men)ahnme) THERMZARRC 13)d)] pyBmidingg condti@mi (Hiferuloyl methane,
(5-FU), capecitabine (XELODA(tm ), 6-mercaptopurine,
nmet hot rexat e, 6-thi oguani ne, penetrexed,
ral titrexed, arabi nosyl cyt ogs ne ARA-C cyt ar abi ne
(CYTCSAR-U(r)), dacarbazine (DTIC DOVE(r)),
azocyt osi ne, deoxycytosine, pyridm dene, fl udarabine
(FLUDARA(Tr)), cl adrabi ne, 2-deoxy-D-glucose etc. The
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preferred antinetabolite chenotherapeutic agent is
genti tabi ne. "Gentitabine" or "2'-deoxy-2',

WQ@200di16949r ocyt i di ne nonohydrochl ori de (b-i sonee)/US1088/655502
nucl eosi de analogue that exhibits antitunor activity.

Th or a for em:|ta s COHL
4.5-bis| SRR ol Gl b a1 B8 LGP @By enEPIOEET pp-0183505
(Warndttideber);hatiden@dediailes G@\/EAR( Ihat blnﬁ t6 PIERt dnBstihasRe acid);

auineG T OERERRALL G 0F Dl GETR R TR S 2R o
ZenecdTHTEG U8 7N o adigdhesncoAG p bat- HBHnmiil:aﬁ)&d;uan&rmtlbs:r @Reth; Afinitac

N T I N A ———

SmithK1fne e ooe 033t (Re£aRp FKBE160 (W13ethy lSeﬂimﬁlﬂb [ﬂl@%ﬂ)ﬂﬂ%@ﬂ%ﬁﬁraZeneca), PTK-

Che el apge 1 oNn in co
787 (NG s e P SRS e st L R e Jollofgie patent
publicatiohse S tPAR KXY 5]’89$ BSd; &Vﬂ)9'9/@9@n@@ﬁndrﬁaﬂ’f®ﬁiﬁtmlﬁh WOIIMBI60 (American

oGRS Y a8 ST L ke Lot Bos

(Wamerihﬁh@t)hW[)&WOI@f(Pﬁ&t Qiicy; ' WO96/B3978€Z§atd),eND6/a%)7 (Zeneca); and
WO%@%?:B(% Zsse vvi thin 12 nonths (for instance, W t hin 6
H&5°°¥t er conpl eting a chenot herapy regi men. By
" plAtddn ointae'sdosd (ﬁ]’atther@aﬁtﬁﬁfgeﬂt&erﬁﬁ&ﬂf&rs&dﬂ@ﬁos@: fRt SamGRistered to a

atient has pragresse cei in t i num based
ruman G ey MR P4 N DT Brocy s e g Of e ptent. The
fixed of fdtidagtiothyrejore Wit ptoRRlePatd ke RS oPd AGNE ISRIbuMdtRYr Bs dhdabsolute

t for instance, within 6 nonths) after
amO“n%qEﬁ 74142851 at i num based chenot her apy regi men. An

" AnbobdingTglongeRiic g@gany Coniptfs@ras itital aostiFE eHengheftiagnt

. .bl ocks, or interfere vvlthtosorrede e, the
acmini G SHREIE BF S A P Ly eror RETAREE: g bgRpl Ceneraly, a
single lf)ﬁliﬁg)dosemayidmfnﬁferddnsdt andigple lbﬁh@ (Sﬁéﬂ ake doRte@plated h@rﬁin. Usually, the

dy, inds to a ctor or 0 ..
amoun g eate g eV HhOt g O ap dministered
and/or thiaéoaping deve(spate athinisaagi Iﬂgeﬂbcﬁlelﬁtg&}h;ﬁf thé'@hidteRarics d@@(s) SO as to
i,body that binds to va&gul ar endot hel i al

i U YR ity R o SURE PSURRDS CHRORSHERGE] yon rgieved

with th¢ siltehai¢t dbde@E” IS a generic termfor proteins

l.eased b ne cell ul ati on i ch. act on.anoth i
A TERE Y RS Th rBn o e VS ha BB SRR poministerd
to the payénd kven @ sreAament ipyigalh AlsliaIBSthe MMkt Soscand alhiatietddan §aced

treatmcﬁ? 15_:}%%%@ > holr)rggne egfsévgﬁflﬁg% d armlﬂlgaﬁa P%ﬁc e2t vgge Q %gprg)glr%ately
every 3Nved, bi @pwxldmavegymwkéks hor m)ne and bovi ne growth

hor.mope: parath id hornone; i nsulin;
p? oPHRGMERC iy &Veﬁ“gptf) 8?8&0%3% s CB m%ﬁﬁd harieradiffones
dimerlzﬁtﬂ@hnlaﬁlt(fr(oiulch &d ertsiuntid) @tal cH@nJlEd’riﬁé[ﬂtﬁb dgbrBtBuch hdyenRitsbine).
hor none and | uteinizing horno

l,nul atin |
ket gt Peglesr o PEEHUE) OB et Rl
medlcamélm1ﬁmngrprorﬂd)tétt<ﬁﬁﬁt&ideﬂ acie@@anited, szﬁﬁ%fn@%f &dvertising, especially
subst ance; nopuse

erian-inhipiti
for prg i i P R s IR BB PRSI, DR PRpRons. readers
of newspaﬁe@s,l madica metadtiire) and nagazoek, el dvasednQit intériét@@weRt; radio or internet

| onbopoj etin TPO) nerve growth factors such as
IStenerN@éysbmanﬁ’ldé?ge?O&p YFofEh factor: transforning grow h

fACiaokage (n$&PIY ussdl alteRBto Truanas cubfotmafily ihddeded incdnink@cial
ryt hropoi et i

ct | and -11;. ti.n (EPO);
TN X AR AR G T

administration, contraindications, other therapeutic products to be combined with the packaged
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interferon-a, -b, and -g; colony stinulating factors
(CSFs) such as nacrophage- CSF (M CSF) ;
WQ@er@anbwdyt e- macr ophage- CSF (Gw CSF); and PCT/US2008/055502
granulocyte CSF (G—CSF) interleukins (ILs) such as
produc} lﬁmgbr vi/eerags cioEceIrrtljlg tlhEu$ o{ suc?i eiazpelll'tlc p’rocJu éﬁcé:: lr_o; s
fHCtorPaMohum&ﬁENﬁbmmm'TNF b; and other pol ypepti de
ctors,includ dkit.ligand (KL).. As . used.
glnce n thet' %re%e{rec# mrgl%:ol);l{m?? nnhe }5‘;{% 1nkdl(§>g%r 1&) ?%?nlg%)%qsy, ? flgﬁl?ptlon follows as
to exem];aaru mhmqm:ds f@else poduktionofiHiRombbatdtusaish heootdahasrvathahdpresent
1nvent10n 0+ e%hg[gant%s at((:)tblg\éageﬁﬁ?rgplrgcﬂmemgf aOfbr%th:E na % \é%gzt%(gabqn?orm of
the extdlmlgl'far defan of ¢ BER rticb;ﬁm&pembrtmn dgelof, comahind thedissited efnlehR

Altemaﬁlvgl t ope%sm ]lEJ ap tlh?]lf fe@ e (%g\hglféhce%rag%egsto of

overexpﬂethHERZ‘l dr i @rcﬁi@ﬁﬁ ceEE)l&amlﬂckESs SH-BRA ¢diindbeStambol skherlal. BAS (US4)

88: 8692 %?%g: %&LP to ﬁ%%r%ff%@t Cﬁﬁ&%@)@ﬁ?foggg%}-@ epg)g gseful for

genera(ATHBEb RS w3 Béappéﬁeteto thoSe Rilled mt thiNaxt. 4, 943, 533,

) and variants thereof, such as
Nﬁf %rycg”‘é(“ﬁ&%o (€225 or Cetuxi mab; ERBUTIX(r)) and

r Bgyrdqe danhibiorbes a&&ﬁef(eﬂaﬂlz 5:)15e@31®$11mM009ﬁmu@Ekﬁbcutaﬁaqu () or
intrapelé%/ﬁ){sl%:% gfs%iln_]?%ti()n 81%1 tg/creil'evar%t a%t &%{1 %%A afr%ag{ulxjfga 28 W%Gg)g u%e%.{l goeéo%qxgate
the relavauttantﬁgeE@:R)r()tdfﬁ tﬁ’ahﬁnﬁnulhbgenﬁt i2th2 ,51%9&); to Heumminhizet] e.gn Eleyhole
lim nmeri.c anti hodie 9 crl

pet b R B 5D Bl Sy SR Sey Bt S PP e
bifunctlEGrHRYr deiraliziag agﬁBﬁXfoE@Fan(pﬂﬁi‘ malém%tﬁﬂZb'&Bsulﬁéhgaﬂmﬁda esteiVD
a Liott 2A: 636- 640

i@yl BB O Qs Fvany e TS SR BeRS R hoay

glutarahﬂlehl}@le,t sacbnag alhyélﬁdeES};Rz,tdﬂ at‘Nﬂe(CFFIﬁetvﬂﬁreVR tnhi Ri&tehdnE%t angll groups.
and

i %gla% 6@ Bquﬁlz%cfszgtamst tﬂe ajmgéé\ gxilmuneﬁgpﬁ conjugates orngerwatlvgs by
combinZng9é. 29)0(&@3&5 1303 8¢ p(diﬁﬁ)dl) Jonjugite (fafhfabblﬁﬁi:ﬁiloante$pbﬂﬁ/yly) with 3

lﬁ ith, a. . .

Volumeé A reur%dlC X cgolmu %%i a v\é\ﬁ t éig% Jlalllbeé%/ %&]? goélétlon gn%ladémé%%gl}ui%wfe& One

month I‘dter (11 5 aﬁ’iataBmte KEMIH) witliEk/angp1 /@6 the forigina lamonm o€ peplties ot ddfjugate in
ZD1839 Cefitinib (I RES tm;

Freund )&Scomgfe% alc':I uvarﬁt Iby &&c %33"‘?‘}54‘“18?“0% {tllﬁ e%gé&r’&%{@é\%ﬁf %y@a’ter the

ammalﬁ&ﬂ blad a(d‘thwh)m 1s&8§dye@(ﬂ14ai’18bod§\(ﬁl&7 An{n@ils die?ﬁdb,ste&imgﬁ Itﬁe titer

ST o
differexk |prmem arglhg hhra@hal diffffRert emegplinking rE)gaiin ICesj u@eftesSillBﬁ han be made in

i N nc R-t ar ge in
ot Rl 3l P Sytedfr SR b PEGh Bl e ufly vsed
to enhak¢anbs enmunkirdspéree. such as TAKL65 avail abl e from Takeda,;

ral selective inhibitor of the ErbB2
QP) N%Ot"(%?lo'fdlr%sr,blagg ki nase (Pfizer and OSl); dual - HER

[ Wmom methsdssfotohaka@ rid€Belb G0 ax(tamauesi ledpdie ark aoditaby @i the art. For

jch u nhi bits both H
examplf T oS Do by R MR 50 ool s b Pl oo
Kohlerfer zdmNGuae( @56 m (dmab bHEeRBmamaht Exmanbtym@s(urse Phibia®e4,816,567).

q‘%"? d avat m Novartis
| nhleby ) Omas‘ﬁ%}i’wo a%mg el P ?ﬂaﬁpr(’@] ?Llﬁ)géan“?’ﬂasr” i j)”mswr is
immunfRed as]hereniabdNetdesrcﬁbaiuc hhc&lﬂylﬂpﬁdcﬁema pag@iRed orlafd cSpﬁJle&E producing
har maceu ca S mhlch
antlbod%a?haiwm ec1 lcan§ lblnﬂgo tﬁ ge? 1}3&% % Hnnﬂgll%aﬂﬂl? b l{t]eé? 1V§l&,ch
lymphoggted mrast bmninlumscyinaztt@ (IGhpey@es theh hredvad with he efoma@ells using a
A axo; MAPK extracel lular regul ated kinase | inhibitor

Cl- 1040 (avail able from Pharnaci a);
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qui nazol i nes, such as PD 153035, 4-(3-chl oroani |l i no)
gui nazol i ne; pyridopyrimdines; pyrimdopyrimdines;
wW@Badapyri m di nes, such as CGP 59326, CGP 60PGI/US2VM8/055502
CGP 62706; pyrazol opyri m di nes
sultabI% Euﬁsiglé agel lta@hnag?polpré_&;)ﬁgn n&? cg{,} %B}{ {dorrrpa gelln(%%aing, Monoclonal
Antibo@zés erdnaplaamdﬂ’ma)cp,hiptﬁaL1|0m(AI@)1¢m1t:3Prq®h09$6)hes cont ai ni ng
l%eh eH%Og aPrcg: sg tct:ugo perg ta(e% are sef:dﬁeggna8 g {1111035 Hr\ﬁe cuITture medzdrn that
preferabl&l%omaml O O ey nmmdubastmcwhai)mhﬂqtﬂm gooath aresrv{valSof] lﬂ&tlmlﬁlsed parental

04 39 t nt No. .5 804
myeloliel P RS S ACUETRT S 5t T B ot g Tk ganie
phosplpahesbﬁﬂnsf’ﬁﬁasftﬂm s HPR TasheClultdrd 3R diukef fozde hybrilbmastypiadly will

1ncludf§\‘g'\?oxatn§1521 | SI st Llr(irwpglﬂne A{JI D ”eé%{h@% sgange%vp?gv;ent the

growth&ﬁ[—lG’PlRl’ﬁ-dbﬁ}m,ent@hl—lleBB (Pfizer): EKB-569 (Weth):

KOO R b o i SR AT TR g Pl producion of

antibodyeyahd dekedted mtényy- pxbdltchg cklid, hrm/um@nqna‘teenb m:edinhi soelt 4sOHAT
Pa 396

04 [ .
medluxEyAmOFﬁ%e egnszse %}g?(ﬁ }é%?fna( ?&}‘}E\{%S are m&%‘e nnz(;‘ﬂ,‘ﬁ od1§al; l?r%\gw%haaé ggée derived

from MORC-ReandMPOE tn)owe\m&é @\&Sﬁlﬁe i nieeYalld Jasrhe Cyll Distribution Center,

San Di%gé]gﬁ ?S.Ié V\gnﬁg Slg)z ég@ e o/ 3aé§lﬁ frglgr%e Emérlcan ‘f?/pe

Culturﬁ\/@ﬂﬁ:bﬁiﬁQBﬁbk@me,rMm'&Dand HSAf Hamdi m@élomﬁ hlat mowded@naf hegeromyeloma

cell 11nes qa?so%gvetubeelpg agrebed f(hr r elrgdurcﬁengon { ur\}lmar% ?]18 (ic?oln%l gagﬁbcpdfe(s) FK?zll%%r J.
Immunokei 1§88 0(1VIY84@rand Bebdewer zleaalema;rleazl A BBy Bfodudiien Tadhininés.and

Applic%)%&éi).ﬁgd&C%Marce%el% El&l ilewqfe flsgﬁ%nm provided as a

se or a 0se, er as an absolute
atigwnt mafiur ewhitielnydpdarbd cﬁzllage Igtownig i3 bss@d'd Iﬁcg prc!?ﬂtDStﬁm of

monocpﬁal antr‘:)og{ee 1rec{ed)é%ams% ag’teséna T %e{ab yaglﬁg% 1enﬁ pecg?{gy ogmonoclonal

i C agen dm AT st er €d
ant:bodi@lplrcmnmdl blyyuybmrbmarcelﬂms éetmmn@tl bm mmnmodmsﬂta)ontohey ﬁozﬁ Vitro

sincing 5067 B BB e PRI B ARG R e RRuFh s teLis )
Uﬁhstazllﬂdmg afﬂh&tyaxﬁﬁw monodoibadiboty st Sympld tiriestranetby the

Scatcharé anaﬁysm otflﬂ/ﬁl son lt A(r)zfz z%?hegza 1'817 Eg[?gsgogd ose(s)

oadi ng ) are
a,dfwermylsicbnmdelmmrceldémlﬁqmem prydubhanibbdies afetierdesired RpeRificity, affinity,

d
andlor GGG Mo fRu A% P e REER T Aipd e Eop e SR Pa Py sandend
methods dGodiez, a@hommwbbbbei Peinomplentrehane e JpSe(19} (Adrdemic Press,

"pa| herein.r ferst r
o5 S RORRE B B2 RuORPEint RRE S -bimi R TRE SR
mediurmvhraddltlbxt d&thybndonp&leilx)day Hd%n@ﬂ.'ﬂ M vivb laeasaidds MirBdTAMCA animal.
B TR e B SRR LB bt g
medlurﬁ?, amtekﬂmd,ap pemm |byradsrwlezyuoewlanybday metﬁmnompro@pmsmicm ey
t ve dru

examplt%,\r/p:rcr)t%{m éé‘xa%\eegarose ﬁ“dﬁoxg patl%ir_réﬁorpzﬁ?ﬁr%}%? elgctrﬁgwresgs }halysw or
afﬁmtyohhrmramgaiphyon i nhi bi t or (such as pert uzumab) or a
eutic .genci glgji ne\%. A .
Cl?lgr ge%o 1n§ eenrl]cz:neop;loI L atlb()ﬁl %15 re&all}glé(ggtﬁ% Sedt nced using
conventiprsd procdines (40, bxtusing ollgohmclwdmﬁebrohesphﬂt e capalile of binding specifically

to genes enco&ngxgtheavy ang in%rh? ﬁlP | ngt egneoa tlé %esg dﬁ‘ﬁ hygrécg)g}?lcg]ilﬁ syrve asa

preferré(bioquabﬁ sudulDHA mesisolbted ahm $jay b placidiittakx@ession Setdis, which
as individual patients, patient popul ati ons, readers
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of newspapers, nedical |iterature, and magazi nes,
television or internet viewers, radio or internet
WO e@BaelEHE, physicians, drug compani es, etc. APCPHBI068¢55502
insert” is used to refer to instructions custonarily
] - pa es _of Crcgge
are thelrlJ E%%%g%g }r{t?%(gs? e lfcg%nE I Cﬁ?O?%ﬁilﬁngﬂ ﬁé? t%%mese Hamster Ovary
(CHO)jicplth, crahy abamss cel]sagre:i,o ndogthgwise auhdigri agtivodly ipotgin, to obtain the synthesis
apgeuti c oducts to he
of mon%&?l%al %t@ghlg% tl?eﬁ%dom%l{%gt hogdt crglgs d q%twew artP ﬁes ron \Reé:om mzéré éxpression in
bacterig of i@ A ehenginig hige ansbodaﬁnm iSktrraeat aheutrt. Oppricdn dvsynodt £256-262

fole¥le An e, in the preferred
(1993) aJﬁ%Plgg nentMr'?ﬁ?gPEﬁ-ﬁ %Cﬁpﬁ ]t%§|£ | g)can anti body, a
desdhitlpt erobedirodnit,gumioclgnal @ntém@nspdramybdtlg Ghghaptsasn boisolhed from
ti S Uus
antlbo ﬁ%g%qé’éagﬁ eifnﬁll\;lgﬁt l%{o}l t}pé?géhg deés t1'1Ibed if] cgfagtgr%est ea\ém ]#’%zrlre,
348:55p15641(1090)0 Klagksoamt wlb@fdtues 35ﬁa§'24b@8 (199g) andMskd aslol. e/ Mot Biol.,
222:588{')5?% p@ F)?i%sréc?ég {J1| %lg%ﬁ pri ot it uﬁlne ?’F}d £ EIS%?Ptrébé)% trf(f‘)srgec%vely, using phage
librariedl $whsevment\peblicatianeldbsriesxthe mséucngn bﬂﬁglmfﬁmxt}e(nM m@e[) human
. ¢ 13, C rans el exRr.ess
anivocfyd i 368 g I 2 3 P BREA AT A PRI S
combirg®eialShfacteoasd in véto redombRINAS s us&ate@&oeﬁﬁMS%v@E&tphage
I t n r for of HER
iraief Aol 8holt G HpIPEL S ARt Ronly Blus Rl R ian i
viable appatlma to ttrajilttm@lseor@klpﬂldl elibody lny’med@mzt tectniquelol iscladomadf
monoc%%iag&% es Pol ycl onal anti bodi es are preferably raised
R ani mal s by multiple subcutaneous (sc) or
i Fiterl2ipl B]ISQ mn}shé médip§d, fanjeraiple hp subbtittitieg thebcelmmbquence for human
heavy L?lﬁltéllagg gzilr?pon letlill\é%?ﬁls in ptlacn?y the E?rﬂc?i?go%ls mglgnecs%n em iﬁ S.
Patent Np. 4,816, SQb@od é@nuson keai, memdcacé&g US/k ay: I68>5 16 1984r)qoeztby
covalerngggg%gpo e 1n%gun%gloﬁ.llbl Ctoglflg lSJeS uence ell B ﬁt r?% & | %ﬁ 6{ g éequence fora
non- lmdsnwglfmumzpngpeag@wt for exarrpl e rral eim dobenzoyl

S@’ggcglz}“%%h HMH% glog{lhg Cp%&p%# at al(refo ?r: Ibgotﬁtrl ﬁ)r the%ons?anp gomams of
an antipa@dgj @ ttes pre sgbatmmdatbdtbhydeble slummnmfmna nrhygdm mdmbmﬁﬁite&f an
antlbodg to &A}h mmn%/@%ge%é gllt% ﬁ&nﬁingglglg% gnef afn éeienﬂctom ntn}/ggsue having
Spemﬁmmfmmgemgeo agdajothgadntigen-ambiieng wtahawgspbglﬁatyrfm adifferent antigen.

eﬁig.y ,}ag%eggntgadlgs ng of the protein or conjugate (for

rabbits o respectively) with 3 vol unes of

Pylethordy’ f@ mmmulzleg eorabjmanantibalivd haviejbeat depgibbdim thodru threferably, a
humamlzgg arnﬁ?ogcfyg?e op]alanglﬁc? %?dlﬁg&%ei' mir%l?_ e ngot 118 F‘rpﬁqltaﬁsgl]lrcehwhlch is
non- hummm Uihese@bn- perpan aﬂtanmcutwm}hwg ateeftemrefared m:ids§1mpmp Ircfstdees which

' sybcut, inje

e o QR S SRS U FARD BT bR o
followiggthe methed aﬁWayednd orF-wankets fodss e ik, araturma a2 528 (€986);

. f t
Rlechmgiﬁllg)gt o Nc%%ure' i32%39§ 35\;7 {1§§§)Wer¥1§e§{g§et s %E{‘?Eé’:ygﬁg%% (1988)), by
substitging hmwarlmet region peggatcedifot the aorohslﬁdndmg néquproet € arhuananl Amibody .

[,0 « I [QS8S; | i nki r.eagent '

Accord nlté yu%p lﬂbngamzef A0 Eod?eg gréa imeric f'aﬂg)é)fh'es @E?tl’ﬁ}egtqg% %9&?83&7)
whereupmbmsltlallf lgss thamsan mxbcs mumag'gamelgatldngn hgdatssubstitnedsy thd um

corresp?}%cﬁxg s{é Jeg%) l n#l 3 ﬁcgn ],Ilu(t)na% spe R eInthaectllce W&l q 2R Es arg: 'tal)pically
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Vari ous nethods for maki ng nonocl onal anti bodies

herein are available in the art. For exanple, the
woreweademal anti bodi es may be nmade using the hRGF/USINE055502

nmet hod first described by Kohler et al, Nature,

s RS Ay B I T D e o

substituted geregidues fremranapgpruo pites &t mdénogittibadicsal , such as a
ad .
OB s o TR SRy AT APHONE DL LB s
humangpd)mmgs iamry bxmrtem to teducewmlgensmecAcqomg tg theisnehalfed “best-fit”
methocf lﬂa% E ugxtlc%lo@ tHaSE b od’on{amﬂ'&fl g'r dﬁ&' a%gb(%dAllg S%Ee@&tdhé%ll%f the entire library

tes my I nmuni ze
of knowm burmfalr‘erlah!:@é@nm telqucrrly@l direhwednl ssquscseeng}ne’(slsl r:lbmstl te that of the

rodent qugénnagceﬁ%g QE hF ﬁ% d@a?]%e%k%r%%lg%{ Lﬁﬁ%r ety Cugrllaalzeé) an‘ugoc{.n (glms etal,

J. Immﬁ-)rql nti1p1286 (18A%); Chalit eiod, J gifn! 586/1,036:PNC@BRT]. cArethesmethod uses a
) - hyhri R ERar are

il RS MBELOTR BeL e DSBS RS IREHE

particutap pitbgioms oDlight orheayr abains hEteamoe Sarhdvatrk mah bebusted fdneeveral different

human&&?%(ﬁttlgocggs (é%‘rﬁe\f Ieyz?ePpc{c It\’%}ﬁ A%‘WJ Nl e?S/f %955??5( @39%3/@?5%@ al,J.

or exa paren TEek
lmmunvhéSéﬁQ%Br(é9%y)poxant hi ne guanl ne phosphorl bosyl

: lﬁgsq:ﬁ{t/l% ?’%}%ﬂgw Eqntl%g 1F!P @Dufnlaltug 1H'J drtgt%{%t?onn%g r#{q}"tf noty for the

ypi ca
antigengami othpt fevarable anksbgtctiwmpdnme ”(d-wmevmtmstm)l aomdmdmg to a preferred

S e L A L T

Variou%q‘ome@tueﬂtuhynizgimp@cts using Hiree-diingplsiongneddels o6the piregal aod

humanB&d ée?@eq esbx"hltep %m’?e% G5 ﬁl%n% foﬁﬁgymﬁg% € 0891%10%8/ %ﬂabf% and are
are

ensit to a msd um s
familiat foghese slpﬂ@ifle the@ct fywbapepregiths dre medatde whlnhl rllustatmg;ﬂld@p’ay

probable tﬂgec‘ dm%hlé“[&laﬁ(?on 2 ngle tfu\é&‘lgesf [£Q l}/q:) at u %uhn
akre Qi T

tunors aval romthe
sequencnsstnspdeuon driheSe disays pSamts @naésgms of el hkﬁyrroie af WSAsidagsdn the

functm?tgﬁgf t& f{égf;ﬁgﬁa‘%ﬂ?go%%ol%gf# & \?e\{lgé l ? bY!hg rkglysm 0 realdAtﬁnZﬁat fi#lence the

ability pilthmerndidett onmursgbbuliite dind itramntiget brtmaryvey OiReresidilel cdni traslected

and co%ﬁgdch §1I p&ﬁneng élc Hg&f %g[zu%xces so?l?artJ lejsg;rtejli anr%ifg%g %ﬁli I’e]ristic,

such as(il@849d afamity (Brtbelerget atigal(s), 1B/@qhmybcb nalgen&indl, tb@]nj,ﬁpervarlable region

remduesk}g%ﬂgc{tl&%eiﬂ;gﬁgu s&Ht?a‘cﬂyl\lg% \Oﬁ) Ikm I@‘%% ?ﬂtlg%gf’lfl‘%n% medi um

i WORKDeHS5 My@nbd@n@uctwlnl@ exenglagy humangzedi HEA3 satjpedies which bind
HER2 B{q%%‘éﬁ‘h?&'& agtflv HQrP&Ca }g@@lec%t ! QRQ fal%?amzeé 1;De(gy ¢ artlc?lar interest

speci
herein WM@@nEGF-amnd/bnde@@epra@d laciemdtldayoﬂwbﬁ’li elssermﬁyahsi edfeitdvely as
murine%%%%{l%ﬂap%glgg e f.g%%fa Ieﬁt%e're%{t? and/op ym?s&?%b essen¥1a(dly as

effectivelyzy nmnhq: mk@lqnmh’mtnb}db 204 bEratFalaﬁsgmen( LIS ES 7N The'ﬂhmanlzed antibody
. hindi naI ant i bod
v BB ALL b A TR Q1R LI B o
human Ngrirbsrheaty danainAndinay ar@mmglsem@%rmeg&ogm) Adtsetution at a
r,odu ant |
pos1t101b%’e}?erct]g(frgﬁ Stlﬁer %ra& gst‘[ng%Pﬁéﬁ 7?8{111% ?’%H B 1hzm ﬁ%ervaal(a; 8?[{1%}
numbettitfgesy 1o ne Sortiey Kbb,at swcﬂmedrew Plrthmzt ofrfgzmdndlagzmb nterest, Sth Ed.
(
Public a?tﬁ%?%?}cg,lsl\l %ﬁ?al %s?yl\f?es %Yg%ltﬁglgé% egc% M d8g§ choone ex%’bodment the
humanipgsl aﬁgb@@ode%@sﬂﬂne@s at t&@&ﬁ ) of fowitibasd98l, TLH sndr BH.
nmedia for this purpose include, for exanple, D MEM or
RPM - 1640
47
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medium I n addition, the hybridoma cells may be grown

in vivo as ascites tunors in an animal. The nonocl onal
wanishodies secreted by the subclones are sui tRdiI/ys2008/055502

separated fromthe culture nedium ascites fluid, or

STt BB B R L LS5 e
compldnyedtadiyydepaining eeshinEmeRimth, wlwé Xead gefefrsPDroe Si(SEQ ID

o YR A b FIXOIR R AR TGRSR

optroneEll@GpUﬁprﬁ‘,sercg anghagriCaodi Beutibasd |tho|§et’ @DRdeki(ﬁSs £.€. here thy modifications
essentlélsy nrag?]t n ogrgr(rrgpl%é:\!eeagtfrrirgreolf reégth 2)S§’ h Off gga{nﬁadec %ﬁeeanh%oggf&aréaﬁraof interest
may hdve @hin abbha Iomsto(af)omnsle‘vlemer abniti flye diné® Jacid Fligtituyibiisi il @@bove variable
S Serve as erred source of. such DNA. Once
neevy ISR CHE® EREy 0 B Be P el ndbgpon €. o
descnbedé bé¢low sThanhost prafeered h@mnizedmgfbedyt @thprisdsohenasibble Rdak g domain
IIs siman COS cells, Chinese

ammo?—‘fé‘r?r%eﬁ%?ncwgﬁﬁlp ceI I's, or nyeloma cells that do
niite Motasizet @ ebqaly oy cempuike vy [phod@iah conplalharity deRemining

. ' f I ) [ e n he r
I GEOTENT SRS e s G
preferably Yoadt, and ¥’ ®hreRiNblen oSl (SHY IThEOan; Iab@dr}QQEY[WET (SEQ ID
Nor 2P G o et i S r b QHICRSues o s PRy paragraph.
Such h(uihﬁ%)i antitndias 6p1f0hzh$7rcoerpﬁ&dmﬁi&rﬁcrd mahietienalf thenbseabDressidues,

b
e e B Rt ST el Bl Bty RS e T ety Fol examle,
the antﬂ:be@CVarrbrﬁ@f inerddC foaf hae flyimerbmalone toldabu k& en 3ddbobiaRAcabvho acid
substittglg]éas l}ekago aef vkagrl F%ht %:% sec'}tl%tfr%ﬁrs S\Z‘%?Z 2 %838 (I'éag%e prepared by
affinitydesaniidee g hes desmibed bedsw.oF hermusst prefeaadhumaned ﬂmbbd}/&d)trfpﬁses the

‘ t es. Subsequent
Vambl%ﬁ%ﬁ gg‘B!%’X g‘ﬁ}é"’&%‘ 8?‘1%6 Ceefﬁiﬁ% I%@c Ton of hi Sﬁ af finity

(TH¥l praaerg epplicetivanlsanbitboglitesafiyityohaind shibbditd wigel Bidd KER2 and
t al,., . 779- 78 1 el |
vlock il P P ER PR o R rRgs PP Bkt e ™
humangéd za:itrb@:gy &or orrecmmpmmg the@lgariable Yightanhdyer aialge héavp Eajuéress of SEQ

ID Nos( }{\a gréi% j'espefﬁve?y (i, teh eognémflg%ﬁﬁ :\g.uaérgﬁ Ié?_fél c@ el Zzén(za )2%}%36 affinity

maturedi hrtté)bdbartreﬁtablytbﬁnde tedER2 engitor Mothaa lafitnét) supetiodio et of murine 2C4 or

N ST T -
afﬁnrtyby g bﬁtﬂséc}jfsmgtg IEE{E @mdrtelﬂglaﬁ@iﬂrlﬁﬁﬂ(@@]j) @Usrmrrmnedg@aywanable
nesvy (AR iGoUE W En lsthoe AR PR TR Al B P o Combitions
of two dr, 1Bdr6 (éi@ gwéo,Tnde gﬁmzrﬂvs Ok, oedeval of tle@KEmlea); |Er)]<rlémﬁlﬁs ofS?iF]reéble light
COR 1l G SB0M GG Shaabict ByL g Lottt & o
combm_?_tixdis Rfjiweat uerce. gf Blo ta trm&nfoumgua ?t%lpag luH)dunteﬁ) I@f("j %gse pésidies).

Ut YRR LR B AP iR AR Bfgparca For
example rthd llflﬁ}&nﬂéd?arﬁﬁbdgft drtaffinérgl nfamredtah&bddg fiagt h)le én dﬂifﬁ&ﬂyl’lﬁagﬁ‘fent such as
a Fab, %lhlc ant | an anti

%0916 Txlcqn%lﬁetecgwﬁ!il Blbecﬂl/‘ mcogen%fltcit%ﬁr zbgegtg% n order to generate an

1mmun6tr®hjug&ﬂ Alriitinelpghshunentrad inigod e atthitg intayurddointivotly may be an

intact antnbog? esﬂchaz{g%n ?ngao % %%{]Iafl?%)ldge?hea%f xé%cinmgftsf éF%ﬁgﬁ&y cg)gamses the

light c}ramtsmbxeﬁheers SEQ ID NO:13 and the heavy chain sequence in SEQ ID NO:14.
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Met hods for humani zi ng non- hurman anti bodi es have been
described in the art. Preferably, a humani zed anti body
wha®saeE4®r nore anmi no aci d residues i ntroducelCT/H$2908/055502

froma source whi ch is non-human. These non- human
amn aC|d i dues are often referred to as "inmport"
r B¥i ?éﬁ are typically taken froman "inport"
VAS arﬂzbieﬁladm’ta himartikaied) ihd@bn DifibeAEs cbﬁb@@@aﬁted aFéryexample, it is now
f ol |.ow. n he od of nter and
possxblsg étlgg?rgnsg%%zggm i (g mlﬁé{ ge cap3 lﬁmn %ur(l%%)of producing
a full r&ie&ﬁhf‘ﬂﬂhﬁm@ﬁ araiboleah tHe@bsed s f 3hdbedndls (&R lobMar ReRY&sh. For

23 534 153 198 , bstitutin
examoff i g e L1 D SR GL g an EeF B i ne
region SQYELAA &ﬁcSnrﬁ)efncanJD bietRFling Mdutdnoslyce rdd0igstin dbmglbty inh$Hi€dh of endogenous

. +hu nlze are hlnerlc i bodi es . S. .
antvo ARG T B B prers T BUBSOURPLARTY TRL PRbgprine
mutantanicéd ‘nillaeiult hruﬂlia prodadtion bl unthanmiivy diRkaspddeatigesihsilchidltsRe e g.,

Jakobog%seeé aF r 2\%@?%0219: .Sg:g’lf}ﬁ é;(h#%ié{fwgﬂ}?kﬁ o?tégt aga &'ature 362:255-258

(1993)1wgg3eahhy1hzugzan’ean‘h grbmmoesz :33M1998); ahd B@TRatkit PRE .\ BB, 6,589,369
and 5 305 Do IS Rl BES SecPoalo SN Tl B RS Rz

(1990)pdah ibb agtid @Sproduve hehai mebafieshudmanibu@r fragaletts Govmb, feom bot h
humani zed

o B ST S Yr  RS e B S B R RHE Ehne  i

technighe,catitshidn ¢y ddi:hairh@n&s&r@(ﬂbﬂe&ﬁh frivasintd dither amdj6raf milkddQoat protein

th bl ' f. dent antj bod
s LS B B AP T e S
fragme¥@ loh &alserfete Whihe pae paticleSBechine thlimtlen$@g Yaticle coMidiesh difple-

L gsest t t of the rodent i§ then accepted as t
swande) REF S o e ey i P eh A R b By
antibodySQilsoBeselt intdelectdon df FFLEERE encodliplth@ 26 odyldQid)ting Ghvoé ﬂSHoperﬁés Thus,
Anot he ?%%ﬁod uses

al,.J. Ml Biol., 196: 7
the phae [T 1ot piRETIGT W FBEOR FBH SO0 PTIed it 8 Sarery of
format< GorSIRNT G e8 e CRhason M dvi8IARNCRBY 1D DAVIeS., Ofrrér Opinion in

i cul S of 1 heavy chains. The same
S G ey L2 B S8 B ey 8F NSO FE@PRR o g e D oce
displayatilickadlicedl., (Maasr, 652.614-618, (lﬂmﬁolaﬂéﬂh khvexé@ﬁlf’ay oBanti-oxd2dlone

antibofErisa e b arf Bt oY eeagait FEbdicsaens of

immunizedrmive z adepitbite 611 goikes HEm Oﬁlnﬁtu@hecaﬁlfmdﬁl doyorﬁ 6dn HelRenstructed and

anivo i 8502 DG BB B G e SB abisein Poving
the tec}hmqmmleﬁﬁdaeabj'z Maeldieed., dr MolpBioPATEER 1397 41991 Y GLSHITH ef al., EMBO J.

s of th rental ce d. vari ous
12725%3%&%% ug?’ﬂﬂhgﬁﬁig m%ﬁﬁdigggsg§?iﬁgﬂﬁ¥%e-dinensiona
naddbcassed atore hpmaemnitidbdies fﬁlal y|btilid|?6&)|a IgZ&gbtéﬂﬁﬂl ue Dz(t‘r@%ctlvateld B cells (see
Thr e i munogl obul i n nodel s ‘are comonl y
U.s. P%ﬁﬁﬁﬁﬁgﬁnggﬁgeg$@7ﬁbn1l|ar to those skilled in the
amﬁman@mmunaboq@arsagmﬁmlbad @ (ay.dHateallN& S\WIR 007 iséded $ilne 8D.€1998 and

r obab t hr ee-di nensi onal confornati ona
““””3@? X&% S kgéd candi dat e i mmunogl obul i n

aequmwmaﬁﬁq@m&pectlon of these displays permts
a of the f the residus s in the
Uit siyete hish Sanere s He st iRES ob G1 oA B somprising
one or moﬁ antideh @indingrypsons. ﬂ)fadi‘h@ﬁdll@luﬁé‘se lﬁﬁ@cﬁerﬂtmérﬂ &éﬂg@d télh @roteolytic
candi te i mu | obul o bind jts
digestgfiye ."5%% epdiETsE: fdy’ BlsRolo Gt e e Subgreedioteioa
Methods @adOheDy (1 990N dnbl Bren@eri 49 nl MBeiendtd22991Q1 9855)8 HLHRREE Sth&® fragments
that the desired antibody characteristic, such as
increased affinity for the target antigen(s), is
achi eved. In general, the hypervariable region
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residues are directly and nost substantially invol ved

in influencing antigen binding. WOOL/ 00245 descri bes
wee@dueuison of exenplary humani zed HER2 ant i boRCEES2008/055502

whi ch bi nd HER2 and block Ilgand activation of a HER

can o Rt P R BT DR b =Y abnaPBle bees Rt Tagtgnes oo b

isolated Grbin\iiad anohodyfphhéﬁ%reﬁ*ﬁsamulsﬁﬂ hyovas AeérhaitlyVelbySA$ragments can be

o L RACELEP Sl %a?‘cgﬁ%uéﬁ%@fﬁ@?@i%@%@%ﬁ9’-’

Blo/TeaEnoltﬂg[yllt]ﬂ 63vo6ioabempl A(ﬂmﬁinlg(ixdghoﬂﬁﬁa;(pm’acla FEdl), ﬁr:fg&@ﬂi@ B4n be

o587 B TP SR L5 P i ot s

fragmemESWﬂ hespplaﬁﬁﬂb }ﬂﬂtrslaﬂlecdpﬂaﬂttmna hListRet ebodimbits theeduody of choice is

ri.s fra gi
vsina RS B RO D0 SOTPISSE s Sp LRI J8RATS puen
No. 5, 37gap Tiensiisddy figgaéntGklalsd béh anﬁarhahbc;m Ielﬁzlamgeshﬂﬁd inU.S.
I n erin ten1set orth iIn t. et,
patent {1 &2 G R oo o BE BB TSI SgI CRmoT e G apipecific.
56h EsheciPubhitodideal t h Servi ce, hbtlonal Instltutes of

Bet hesda, M 1991). J.n one e om
e RRIE i By oo cle PROGRREERE GRa el g imeren
epitopes Eadripla bispsificiaatitsodGS Hhay Bink tameo Fﬁﬁbl:eﬁd’hp&éf;&ﬁfﬁf t8€ WIER?2 protein.

h i zed antib t herei
T R S
HER4.r Abérautiesly GRTERDY TGy whemsin¥d wih m’ @fneriiaidiydskd Ofrig@ering

molec e R st BoRBISR S OB DA £yF TR &1 ke S o

IgG (F aKRl) ChudMlchyRia(CDﬁm)sFQ'RHt(EDSE) HDRcYRIHI(ADES) 50 @s 1§.foddk eflRlar

defense chanl ms to Ph]%{b;%e?%g%éeﬂ %ysp%c& é%?bgdle%ﬁréygﬁsp %B BW to localize
cytotom@wgemﬂ to @ﬂs whikle E)Qﬁftss HER? Hiee: dntibudica podstss @ MER2Di@ti@irm and an

r am no. aci.d substitutiops in .th :
o w3l TR Ty & o e i ARt & chin
methotweaste antagdiomsiye Betopy lepane Bishyeifid dntibddias cambeprédatedns fifdl Ighgth

ri,bed be nost. d humani zed
mmbmgﬁf?ﬁ%%°¢ﬁgﬁan§g Jﬂ%seé%mggﬁgﬁ é%ﬁ domai n ani no
aviob6gleq Udsaibiena BEQCifiD HER2 A cyRlilieanfibotiana B, aimtitbody,337,234

ol ATRE R L5 ) TR P SRTBLFTBER I s

shown BASURIH2463, Uvth@atentXo. 5,82 P3¥ftetchdsl aybidpedific HER X2 DB Sintibody. MDX-

. pr.ef er.a and X3 is preferably T or S (SEQID
Z‘OIS%I’CE‘B?{E&%%@@ | YPYT (SEQ ID NO 12), e.g. in
adelihbdsdor rﬁahrtgfhmemﬁmnuabﬂx& diclareywn GOt CRRtbes pﬂbti@cﬁlon of full

enetn e 0 a5 BolraeD B R RBPica i ThouH P CPE BHQ G-l
chain paiDtQMe@DR twe shaitisesye dffgent\whretfRitiehevileeinfer /aManRg 305:537-539
i ntai I OV

f  the,
1953 SRRER G bt o PR Bl hopsy ffenbins e

hybridanins eqtﬁéxt)mﬁﬁ)prd’da&/eei ;fdtdnmla]bmlfe aine differeabatibodyav@eculRE, of which
n th

| S
onty o 391 s ot e B e AR sp R sorriBty b P isgsualy
done by‘rﬁ‘ﬁnheclmmquﬂy blypsafsfratmrtcymlmidnfeaiﬂdolib prédu@t yieldSare low. Similar

procedures are hle ose? ﬁe\gggp%gg%w Iﬂt 1& ﬁ%a%g%c A alh W gCFOd?ég% 32?9d(31 991).

sm;melmgeo b AifiSeQ) dpprobi, &ubimevmms emalﬁmmlth thatidsaed lﬁhﬁﬁ)g

. affi nt.i bod| ich bi
R e N
sequendeheTipafugnd prafetablyadyitimayiniheunaglbbuiidmeagtchiin dynsant dbmam

humani zed anti body, e.g., one conprising the vari abl e
i ght and/or variabl e heavy sequences of SEQ

50



10

15

20

25

30

35

ID Nos. 3 and 4, respectively (i.e. conprising the VL
and/ or VH of pertuzumab). The affinity matured
wa@pioshadyo pref erably binds to HER2 recept or w PEI/HR2008/055502
affi nity superior to that of murine 2C4 or pertuzumab
compﬁ$i§$ %t I%ars{ P 03?1%%%%,\1@-5? énc?@lq%e géj al% {sl%lre %rredcgo ﬁ‘g/% lﬂ)e f]fg%%eavy-
chain casgans ggwhn (SH hgoataidbR2hesskit nmshﬂydbdrghd@nm bmd@rECﬁ)esent in at least

one of EL glg A()nts Eﬁ%&sr@llc%g %}ég rn@gloglﬁg!g%%%ﬁmgu %&d F_fglgsued the

1mmunb99buho Hightatdoinra¢ ineansd ofto $eparate expressien (ve:tcgs, ahdvarg co-traesgected into

\Y S .e es
a sultalglg Hlst o rgarb?%i }Sl‘hg( %r{)Q &ﬁ%@ %Qat guxelé HS Ou? a&c_nls? H} Ir%_)urt]ua,I P}ro?@tlaons of the
three ptllyﬁqptld_éﬂqgm_eﬁts in hﬁlﬁ)dmh@m whef #neqli@ 3atiok 9fthe tHE, polyd@ptae chains used
in the C%gg;%ctl %tplrg\p e tgé %ptt \{f\%mt ylcﬁlg%?ﬂséheoéwgverr Vépsdlt)lgto; 1Hsre{eﬁhe coglng sequences
for twcf@rahﬂlrcﬁfpdylpepttdu weainsze dnqaerxprelsmdlyvecmr \ahdnl thd ctxpreﬂmlmfeadleast two

n a n | at.e t he n
polypegt c{e CE gsy 1n eéual ? ﬁlo%] r?%ﬂ)gts %la 1%1 sa (I;]rt :ﬁ%o e ratlos arg orf' Ho arllcu?ar
signifi@ndei body fragnent, such as a Fab, V\,hl ch | S optl onal |y

c [ I Xk C ent N

R R R R N S e

hybrid irmpurtvghrlmlirztedvyaehhinbotha fost batfdﬁngrspwfﬁqmtlmoredma,rmd b bghyrid

. . i . .0t act
1mmun§§¥lfl.@1§ 5‘3%1“%&‘%%%}&?5%‘}# Eaald %f)r V‘?&’I I%g 3 s%%gn%rﬂm}dmg Osgemtl c%ﬁpln tllc’eeoéher
arm. [twe foung ltiiat thiraisymsetqo encerd ifamEE@s thEB semanms o%th«ddd:shei bispecific
compouncfﬁ/%rb waaln rgﬂgﬁogfo%gf#nn% E@om?ma OlﬂlFfaarsl Ilh% e)senc ahnrra
immunagibbudio d:hgm@hmalm tdy gerielfat e bxsﬁqarﬁcemamle@xowctes @ arfgie way of
separatfoﬁgt%‘hlg lragprézgclﬁ Esgﬁ%yo%gd 1&1% %%&9@a? fﬁgﬂer flgtaﬂsgoé &enera%n% bispecific
antibodieglske, fag pmmﬁi Seregf et lauwaﬂhcah tn baybndsgy, h2 1t: 211@ (&ssence of
ugt.I It

CRABGEA B OVUDRSL AR BUELLAR 2L B ol
a pair @ lantlbbdyjylohaawam hcae:trglr]ecnednon“gaxnmgev thn pérdddyagg efigetdredimers which are
recover%d ﬁgﬁlr com%ﬂlq?tqgﬁ n%ljfueﬂgfl'}llg]ﬂéen rxl}eg éer?aceg ceoznud)rlis?ss Oalrt1 [éa#r g&%?tgtﬁe Cu3
domamocff af Ialalbhdmmmstgmrdnmblmn & uhmatt@gl cmb m mnreqenaﬁ amimoayidiside chains

r result

o oSSR PR ST 0k D pgne
tryptopBee, CempensatdaKcayaiest of idenatal OIFMrmtar sixatd the IA@(shde Smm(s) are created

on the gggfh%eég ﬂ%ggéb(nﬁ éxgg))%zly gﬁcu‘?ery Hieh) l?cicng%t larée amvxo a01d side chains with

smaller ameaNa@. glanine38 ti{rdG@aR).; Tlanpiotidéé a riRkgh®rdm Nomcreaslwmg; 66l of the
Al t er.nat | vel phage di spl ay
heteroc?rh?r o%%rl ogh ﬁ?\%?c %’él g ngoguct% sucliﬁ as moulpe r% 48° 552 553
(B]@;Q:@lﬂ: ax:tmmdbemulse@jcrbss 1;nkatb1é‘betdsru¢mjugam’t aribalies Fangkample, one
of the anp f)ocp ics |11¥ thf(‘ {1/3% ngoﬂiusgate can betcggé% r %den}ﬁu r(l)%gr| {3 %lortrl'lgru ﬁuch aatlbodles

es Tromun
have, foimwmsle, b,émn}nomhsagtottangdt Murteesgshcm qe]ls fo @rtanted dgdls‘(/Ud;oHaem No.

4,676,9%§g$ tt‘?ea‘f}né%? def\ﬂ{}e t?ﬁ&é‘&ﬁgoe_é,‘éb,r\gg /2'683‘7‘§ran% Prﬂgﬂggﬁ

ene ous er ophage,
Heteroamjdgﬂta amrboﬂxds ma;nbb dads pkiay my ca»svdnwnt:ctrbssmakmg niethbdsd B uitable
on e, surf ac a
Cross- 1%[(1%% };]e we%l], lina J(‘)l% ar, 2 par (élgs(éaggrteg?‘snfs’aten?ll\l% 4,676,980, along

wﬂhammhgtdsircrs&hdledg@blﬁu@opy of the phage genone,
Sﬁecﬁrbé)u&'g ?O%’lg?&%lr%g UIIS?CCI 1C aanno%e gl’%llag %E?ratﬂé%zs heaﬁ% %18 CCH
describtdhm taenlutmbmcw Fox évalmiptei bigpetilfio sgibpdiepen b esparddusing dhbmwal 11nkage.
phage m m cs sone of the properties of the B-cell.
Phage di splay can be perfornmed in a variety of
formats; for their review see, e.g., Johnson, Kevin S
and Chiswell, David J., Current Opinion in
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Structural Biology 3:564-571 (1993). Several sources

of V-gene segnents can be used for phage displ ay.
W@@sHewmo et al, Nature, 352:624-628 (1991) i sSPCHUSHOS055502

di verse array of anti -oxazol one anti bodies froma

Brenn?nma}lal .{%‘gns 5 e% :8]2?1'09 ?‘}t (PGSCI’I e a gl&)@g }%f elry 1nga%p a*n}:'lb?dzerslgveed
proteolgeradly cla@taigrnpnag i (®édfr¢gnmms fﬂtme frsgmmts dnferedmcns forthe pregnce of

the dltl'?cl?l co%gltémgg Q%e%f %o%%n}aaréjem\{ et;OSSIede%E?r)%Xln dllta]ltg &gg reven{ 1ntelrr|nolecular
disulfidedbinowipm ngtel’FEab’tfelgimnmtq gasragkd $Erthdmeadn\kpyte<ﬂ/a)rtk19nlabb®kqateJ(TNB)

. Mol Biol.. N 597..(19
denvatg%(grl}eoof éh%ﬁ :’13% d?rhygg 1s%é9 reconiveged E(UIh pabphilcﬁ by rei%lctlon with
mercapfiQeBnB32and iinBebwdh %&umﬁﬂardmum%ehd otblooN=b-TKB mlannvatlve to form
the bls%%}ﬂc tq)o?i e‘f‘ﬁ%@emﬁa?x%b?&@qg&a%gg%% be uscf\c/ilgg ! ogta g éljle sel%ctlve

1mmobHaatmmdﬂElmmm| bodi es are described in U S. Patent No.

0 998 /002
%cler% g)ﬁ%ge% gz}]sﬁc?htgt%@ t%i a@éft %I'e(JO\SeryZon t Ia%\gﬁg' ngzatée o E. coli, which

can be \ﬂmmlcwlls cOoupddario fpm@sbavﬁac dmebwdlfdeﬁbélﬂp@dalf or Exphéfed., 175: 217-225
(1992) %escrlge é]? ? %dt?JtlBg n%a Bﬁ)q )f{ténﬁal{‘ngz%g%m i cifit a{l odg;FPa% )2 r{mﬁecu[e Each Fab’
fragmehrsa@rsamaely\mce:tede"mnvé d:ol(l aiad s;nbpttecbioyhneﬂedjctl‘gm] onplofg in vitro to

form thj bti ?g 1iic a.n%ll)(%g'gl g’ blg[()sze%ﬁi’c (P%g?] thu Sr’nl(e:rﬁé)l asl\?bt t0 gmdéo cells
overex@Hink tHe/HERDER9ptor andindBmeliuaran & caM& as Bdl smcgeer B2 B1i8 dctivity of
) e now be produced

human% ?'t%%xg l§m@PV\§t agn]tr)l%t%a%? %reas %For exanpl e, the

avitndoe d:yhlﬁqtag foentaking aml ibdating cbisatoﬁﬁ: dntibedytftagmenmst dilkody from
recomk'gn %gceg ?urg MV%% sg b%e%ﬁl%%c%g dia - ecﬁamAireé@r \r}]agltrﬁg \ég“tib%dles ve been
producccbhsmgdnd:lrrchmls aKbgteloyoerpl. lrtzrourfobr M8FS()35)47}2558 (ER9ee ﬁlths leucine

3 o By

e KT e B R EDER 058l A58
antlbocba hys;elheaﬂ.lech diteaotibody horocmdlmets orteireduaéd f d&thlr[ge Iréglon to form
monomers ang C?n r@?oxqggedtte or}xr’r]ll t%uaen%bcf)do he{gfoghn er% dﬂf m&g?(do ciafx alao be utilized
for the pr(1§i0¢t10t1 Dﬁmbod}d honetiers. dib bdialmdm’t $¢hnbh>gy destiitied @y Hoflinger ef al.,

Proc. I@g}o /Ii((“éi% 3 L@'AS b(g] ga ; en?? @95&1%5{?% ge an aQte atdeglec glésrenn or making
bispecifio antﬁp&ﬂagﬂlﬁ:ﬁts Thefragmenty ooyiprise agxma/lytchamyamdbmobmina(vﬁ)
comesoREl SR BRRNL ol e B8 SFRELRSE: LA o5 S
betweenhye thye domaiospebé sfamc cbain bAspetindy, the Yvany VBidsmemi; 61 ame fragment
are for%laao Ipegrdm theB Iccic’n%eg: e::nl acéy i ;P atinldt\(/g dcio?nsé n%loe%lné) e \Agg%laegg fhéffeg {orming
two an&gﬂntbm‘pdﬁg sﬁ&( enpthar gtrat@gsﬁoemakmg bapﬁclfb(adlﬂﬁsly firegmditaty thouse of
single- cha%n P% ( dl§ 2 dlerr?etrs heaQ IalL% &R reg)foﬂEE%eHERée negt aL, e}t merioﬂ e{SZ%gggl (1994).

bi ndi ng sit e( s) for EGFR HERS and/ or HER4

%{ﬂﬁ{] H}%SE VIVI el %gt‘e t@antt\rvo valenmes are co ﬁlﬁtg? oﬁ or exziméﬂ?( gésyf% 1c
antibo(ﬁev;ccbn ‘%prepaifedc Gluit ercéc,épﬁrmmohﬂhbtﬁﬂ (®9{e.g. CD2 or CD3),

Pher torlgsgc or . %P FcgR), such as FcgRl (CD64),
AdEES f’ C( 6) so as to focus

c&ﬂnlmlaaud sdﬂiﬁl&ﬁ mdrfe@thm(s) sfrie amnbbches delkciRPe kbpeie 8 icorgemplated.
For exa[mdale I1t maé/%g %f;suta%l)e(z Ito?:lrr}lt roQ/gg-n ndm ngry \Aﬁcp/grhol%ﬁer gloi%éca%mes of
the antibhéys & nammt actrkxdqx&scermssr&ssf thb deERﬁi-yblrd’]ﬂBmdaxynmtaﬂdm@approprlate
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arm whi ch binds the cytotoxic agent {e.g. saporin,
anti-interferon-a, vinca alkaloid, ricin A chain,
woreiohooxexat e or radi oacti ve i sotope hapten). PCT/US2008/055502
Bi speci fic antibodies can be prepared as full |ength
bodi e

nucleo%ﬁ1 CB%I%%C? info tg?]?qtlgg brglg eic g(g_g)nt 2 %;13 gﬁéléeél%] glé%\ néodlﬁcatxons
includd) ifs pedfi¢, ﬁelHERRﬁEﬁngldIok ira&rtiozanty aadick lebsStutlE?ﬁ dnesitNes within the

amino RARRINEET S R s BT PG k) (e AT Hoay e Rab
made tb mmaﬁ@ﬁ}{hﬁ&nstkhcs prdvadee tHat tNe find ¢8Ry 3assé£ﬂa!ﬂﬁﬁesxa?d _
charactgnlé%gg %:ﬁ?ﬁir}Ho% c W?‘I%ﬁjsrg‘%g%e%%mad%% g(fe?sléag 8{3 tﬁle Iu{tl%ody,
such asadhbﬂgﬁ(gdhemna?ee?ﬂl}mmm d;}ffgl%obglasafog Slite;gir 2d|a L |t ionalOII .

oA St e dor e BE P PRRES dresiBh PEBE T IboB iy e

preferrediatdtiohd fghiutagmedis ipailtes [“alitiey searining mwagabad rs désanie:d by

camnighss §EVen P st I Eaatee s P alinarbBhtb emmsiipsicucs

are idemffield |(mg| n@gigedl)tbkﬂdﬁles ey agnabp) hig s, aldaiu) and teplass by a neutral or

nesaon P G rCrang PSR raBb Al FEo o BRIGLR gt bbb of

the aminh @cid0 itk Cintifdns treﬁsefatrmosﬂcrduedatidsxe deftortstrhtirpeftubcditinad benbifieity to the
us u% done by. af fi

subsin R i 5Py P et AT BF G pRtoP s sk

substitypfoadThaik, while ltittSsitafoe ilt@ducity 4 abdmo @fdﬁs@@ﬂu&e&&na[‘oﬂ is predetermlned
osed .in WD 93/08
the naﬁl‘:‘ﬁ/@gﬁle mu%ﬁo%%% 8¢ 554 @‘Ot?tﬁ%efftemﬂ%do }(r?f ﬁ‘@mf’l:? kS aa?lﬁeé{)e&?f formance
of a magjoh @aCiy enasitt,i dbodyhnitgror edabl@n eomgenesis W cotiduictee atdt@sSiargetcodon or
. _binding specificities (antibody-antjgen conbining
region 115t SRR Vas s Rt Y SRR tonmr n
Sﬂmlﬂe ra(*:léSequE'Ih:e 11fsb|1$1bmsnn¢]ii®faﬁﬁxaia hiyd/orsatbbiyh-té@minal fusions ranging in
nst ant domai.n, conpr S|ng
ength 0B B TP TNRS Ritnge S B A4 BB P BT 5
mtrasedu&n@hﬂs‘eﬁfohﬁﬁ singlehvavimltipheantihg &id dedaey.c Bddntples N &trainil 1nsert10ns

nctodc bR ol A S B TP S5 e RERES Bt b ot

polypeﬁﬂ\lés Odiee ﬁn@l&rﬁl@lat eeiantoithogltiobdl masiedmmwudbhae fasibui &l tﬁmIST- or C-
. i f. d_th | t chai
rmini U TR G S & R BPRE Ll B Ferare VR it e serum

half-lifeaftheamfbf)@ct ed into a suitable host organism This

5 B e Rk b S0 8 5 e

amino fidesdnentis antitedy boegqula keptaaéd 195 differthi@esidue Efhe sites of greatest

chai ns. us n.the constructi.o
nvres R B e B VR R e s e BBy o
contemblae:dc Qansagyatheguesiassnd a¢ shiown i0Tabéd 1 urtdhlrteehqadlhg pE‘mretfdﬁ:d
ressg on vect or ress

of
substmg)tonsf ezfss&lq{ w@stp%t}og%gﬁ igad CE‘W§F H]Sbl? ﬂgl&ﬁ& ﬁ%’lwt}{ gﬁeindgore substantlal
changeE elsmﬁntxsmch ehdnghtary bwblsttatiars” intiabletiher a5 frihesdeadridedbel V0 in reference

ul ar SI n| fi,cance referred enmbodi ment of
o smiBitei G5sF ot MR Skt Po@ B FieBsd) es are conposed
of a hybrid |mTunogI obul in heavy chain with a first

bi ndi ng specificity in one 2 and a hybrid
i mmunogl obul i n heavy chaln-Fﬁgké chain pair (providing

a second binding specificity) in the other arm It was

orfing that this asymetri cpghipuglure facilitates thepreferred

IRSRE atl on of the desi redsg};sggﬁghgl c conpound f r omgybstitutions
; SRR e %

Apr esence of an |mTuhc1)gI obuI in Ilght chal nin ()nl y one

hal f of the bispecific nolecule provides for a facile

way of 53
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separati on.

For further details of generating bispecific

wa@pioshodiies see,

for exanple, Suresh et al,

Thi s approach is disclosed in WO 94/ 04690.

MePEDUS2008$1055502

Enzynol ogy, 121:210 (1986). According to another
nnnnnnn h _doceri bhad o 1] O DAt ANt N, BeZ21 169 +hao
UYPMPL UALT Ut oL | S A ALY | T U T AT CTTT TVO~ Iy 1T Ly LUy CIre

48R} f ace bet

NEEHCHL B8R r of anti body nol ecul es

Iyan be

@SmgNEeer ed to
i re rec

bvered fromreconbinant cell cult

OBXHIE A6, 1€ BT Cent age of net er|qs]
f

[LMers
ure. The

ApéPerred int

pfuaden conpri ses at | east a part

d¢¥lut he

omai m of

érgs?%od. one o

alr gﬂ[i pody constant—domar m.
| nbre small _amino acid side chai

tHhi™s
cr
ns from

GheéQ) nterf ace

afn;Ghe first antibody nolecul e 3

r&sn

P

Eftlf‘@ﬁ ophan.) L i

ol albao: oo L P Ay N
LAl I S5 UT  TITarTro \C. Y. tyrooiti

OMpE L at ory “cavities" of identi

o
< Ul

or

@km’gj ar size

a ilntarfaca
e—-H—el+ace

Alat he lTarge side chain(s) are cr

of the-second

Hig@iaci ng | ar

e S UuUTrrer

anti-body-—nolecul-e-
stk a8 side chains with sn

eqghed on

%Eer

IR {e g a
mechani sm f or

AN hygonine). This providg
Eﬁgﬁ%ﬁgﬁﬁgﬁ%hg yield of the hetg

rq“c?gi ner

oV other—un
Lﬁfug%)eci fic an

Thed. e roducts—such—as—honod
e, fll

Nl e A
|| Cl U\JUlIJ Uy
Ia}’ﬁzllt)oodi es in

| A

%P?é £%8% oconj iJgate can be E:oupl

IIiéCI S.

- of—the———
ddgt o

MMighn, the o

[ h&r phO BT ot 1 n. Such anti bodi es R

e, Tor

lymune system cel ls

dto t t
aFIIP'sf‘{‘l;J.Vsl; lipAledyr No. 4, 676, 980) ,

1 b'i | Ilki Ilg
T;’F@di scl osed

'S, Patent No. 4,676,980, al

Rhg fnwant ed ¢ Tand for
7L ggrment of rmfection (VWO 91700360, VWO uzipﬁgw?s,
and "EP 03089) teroconjugate antibodies nmay [be nade
S¢s{Sng any cony@mi ent cross-1inking nethods. SyiThabl e

9&; ts—are—wert—krown—+r—the—art—ant—————
I >

Sy with

Tp wiber of ¢

aanar at i na hi

F pEsPilel NKi Ng techni ques. Techni qu

specik-ficanti-bedies from-anti-body
4+ C—aH-1-Bea8-es—1-o0h-a+-Boa

gs: for

T

¥ Bhent s_hav

LTy Rss Besederdescribed in the |ite

Pa¢E ur e.

VR@fvExanprl e,
usi ng chem ca

TNidCpi@Nt 1 bodi €S can _be pr ef

8o. 6

16 RE :
Alal Q&AQELBr ennan et al, Sci ence,

£ 40000\ I
I (1965 —Tuesc

a

roe—a-proceaurewrerern—Tntact

enerate

t.1 bodi . . DI l.vti.cal | I d .
SR Bl L eV RS e

selectiny sebeintiensthattdiféer sigbificantly dothpit effdenen ragistnining @i thinstructure of the
oo S92 B AN SRS hrsin,
(b) the glemgr athgdtoptrobictth efthe mnleerl¢ gdhd targtthsitgni (o) disdnikadtie side chain.

. (TNB) derivatives... One .of. the.Fab'-TNB derivatives is
mino BB A, P oy s i e o 1
Lehning®y indiidcbenivyl, asvondedampy. 1357 5rWoet] Publishera NeaqYiorkp] 916)):

unt _of the,0 Fab' - TNB rivatjve.to f t

TN e MR TP TR LGRS (3 ko B Muee

pﬁbdgbfgﬂhﬁﬁﬁﬂ@y@@ﬁﬁmaslﬁbﬁgyibﬁo@LTﬁﬁ\SﬁMﬁﬁleﬂn«D

[ Jizationp, of. . enzynmes. Recent progress has

f(gg%l |1%‘zﬁsggb)f E}(leu (%I) rect recovery of Fab'-SH fragnents

f @obaske: Lol (K), AbiRhHedah be chemically coupled to form

bispecific antibodi es. Shal aby. et. al,. J. EX d

RS GuBRly S8 s TR B nEliy Betinbiar g bSO tyrpgen
side-chhmmpeapezied bi speci fi ¢ anti body F(ab')2 nol ecul e. Each

F f ragme was_ s r.at secreted fromE. coli and

SR Nl e R A e L B or ng T vitro 1o

f @) mautrhldhyiopipbe iys,SSeafht, BeolyGIn;The bi speci fic anti body

thus forned was able to bind to cells overexpressing

the HER2 receptor and normal human T cells, as well as

trigger the lytic activity spf
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human cyt ot oxi ¢ | ynphocyt es agai nst human breast tunor

targets. Various techniques for nmaking and isol ating
Whe@paei4t c anti body fragnments directly from PCT/US2008/055502

reconmbi nant cell culture have al so been descri bed. For

ecific antibodi es have been produced
ué?qg&Féﬁ?i P & zi ppers. Kostelny et al., J. |muno

14665k HisSBys; Arh53 (1992). The | euci ne’ zi pper peptldes
fromthe Fos and J e linked to the Fab’
p@?femgﬂ%g ﬂg’?‘ <G ]%]af%géeﬂtagglhﬁh\éﬂi?&? ‘es by gene fusion.
Tiog a@nbiid Ody ThoRbeli mers wer e reduced at the hlnge
region to formn oner en. re-oxidi zed t
¢ S-St st TR BP O L s G Ein E Rt O LShesEefses or
anothetiélassi zed for the productlon of antlbody honodi ner s.
Thg}écys%ﬁgn? |res¥dbl\8 ‘ggtcl%fn Eve%%%{ngle%ﬁ%llg llef:d HO| L n? gg}txe a%{ibody
also mr l&\/suki%adltéiil,’l gcﬁﬂeltaﬂj‘f with baf e, ITe @ o ethe cﬁ)ﬁdlatlnakab’iljﬁy of the molecule and
bi.s eC|f| r agment a S, conpr
preven Rt By Gtos inRE, YR ORar RoreGnfe BhARET bighd Gagods IS improve
its stabllitg biartmhlaﬂy]whaé thehhitbod ivain AntBILY fibyment such kein Mhraghents.
too shart to a W pairi. bet ween the t .donai hs _on
t RSt Red S DRt R Ut ol SR B B
hypervanieble rE@gﬂiTﬁ:Ehﬂu@ foa parere @antitiody (¥ag. & hwhirizet I&ehlﬁmrph&tmam; dbeyierally,
VL and. V f er fra
the resy i G e AT i (i PR P BB TP
relativdioSixgaient amtidodyl Brod ywhichalgpgyart gnéryted. n@ coisenieht way for generatlng such
substmgg)élglé%ﬂ%g%?ingctlveg|a£fsmtﬁ }na%ﬁ%ﬁ &Sﬁnrl]ga S*Ef%“ﬁ%ﬁ%‘/g ggs?\r/etreﬁ
hypervAiidbldreglbe sitew d 1 6570 tes) i amutdtadoo \g&le&iﬂ@&lb@sﬁble amino substitutions at
| at ed. Fo exa ific an es.can
euch siffg T AP rigtyE g tiaied yre GioghBREim a opdVied BB 51
ﬁlamer(thlp)lagEl]iaﬂfcleal fgomad dlegexwuﬁrpmiunfoﬂn\ff Il3(1ﬁﬂ¢a9¢'tsw1ﬂd’iil €h particle.
ficati the,antib
The o S8 RGP s TS ien Bt SV PR Bcing agpgip o
herein bigclokes.iln aﬁlleﬁtotldbntlfyp:ﬁﬂll@nd yeedariublenegiaf difeniok ynodifiddtion, alanine
.ot her biolo ies.of the antibod Am no .
scannie e RS AT S GAPTEHE S 5P RGP B Bp A e G b i
signifidantly ©CHGienGirdnar mmématﬁxelwcﬂ a0ottibataly cihmagBsbenefical tdhalyze a
i bod ucl ei c_ac b tid t h Such
erystal SRRORT REAPF 10T e PiEomplsx W ioRARY koriasbaat it Sin B frtivody and
human@ER201Sut&@atatt redidues Mdmephblirmng r@siﬂnsi dré uindﬂﬁlﬁs fbf substitution
e, am.no.aci d,se nces

' t hi
accordg ) BB sy Rt Y 50 BF ST Grfes PGl Bpanshf vrianes
is subj&ted 3 scraehing s deScrited Bertia aad ztﬂtlba:héhtwﬁ}prefrioﬂ plop@G¢sSh bikCdr more

i ded .t nstruct possesses the
mkvmﬁé???éﬁ”@ﬁﬁ??%?ﬂgﬁéﬁﬂ%ga' glgh1no aci d changes al so
MANothdr tyde opasine heidnglaat df araintiipdo RS s s oﬁémill’g@cosylatlon pattern of

the ant%r)é,y g%y%ifﬁu?%% t‘rg?lfst élglre]‘g1 g? If‘r'}pr% @%§¥#eo?01gtles foun8 in t?xe antibody,
and/or h@tiy drk o€ Abie@hy codylatien tlms l’hat‘ @& halpeSemin the gitxbnesy of the

sy ften ctanafioRs PR Riher O CRRRR-Ukedl NGREET R e

attachxﬁ)i}nt @il‘ild’ktaﬂg)h?dfata AaicWedo s sﬁtélcﬁiiﬁt ef an2dgardott Tresldi85 T(xélﬁlﬁﬂjtlde

ou f. target i.dues ar
sequenp T EirB g SR BT ok R 48 Sy eidpeent
prolineDars 1he|r§€$gn1ﬁd$1£hegdlelﬂ§tes Mni}er&ltlaﬁtexdhtb%t af the titrbdhlydiate m01ety to the
el ef er abl ni ne

asparadg e R O pss APt RS e reaBi Gbeares Thep e
createsaGottatiaMgtybosgatiorgeta. Ollinksd®glacisyiaticnatdrslt@thakita@hment of one of the

denmonstrating functional sensitivity to the

substitutions then are refined by introducing further

or other variants at, or fagg, the sites of
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substitution. Thus, while the site for introducing an
am no acid sequence variation is predeterm ned, the
wmaioanev4ed t he nmutati on per se need not be PCT/US2008/055502
predeterm ned. For exanple, to analyze the performance
sugars%f%cgylgg‘fgc(f‘osaxglng %gl(ajln Ic%lrexgl {oteal’,]hg%{og aérr%?(p {i‘:]cl(l)% %ﬁgtocp&%l%glgf serine or
threonlamdllthchgh &hpdresygeaina ot ﬁ-bm]‘yxy\}ﬂidealtwstlsalbe ugdr eened for
th(]h C():Il ofig%cosgi:a‘ﬁon (sz}g% }o tié\g?% 1%0 ?onvglgen%gfc compﬁs% Ellb)9 QI%ering the
amino p@dgfiqmence such gngit borftaizrone nsnme $>f the ebctve—dp@hyq:deppepdéssequences
t.ai ni : I d Ll a s
or N FRRA 0B, OO B8 o R SRS BEHERe 1y Blin B opgostiaion
by, onea@intbre gsinelogbreortinanapies taathe $equfmcc1aﬂ the¢ orsggral aroibedyi (el Qrtieked
| Cos}z?lnt onsg%é with an N-term nal nethionyl residue or the
el bo fused to a cytotoxic polypeptide. Oher
[ %eﬁttheomalbody aomlamtesard?c redien, dmdatbokﬂgdramhttaclwdehdrﬂ@ aylbe altered.

For extagﬂsle a%%’t)oocp tV&cht h ature r%{en}ruc%re 91 t fac & % mée! QP ed‘io an Fc
e {e. P e WA

region loﬁtrbc eraéwe@y arh éessmredm HaPat- Appi No @rs ZLOHE/O laﬁr’fﬂ Oﬂoﬁd)PresAnbt Reralso US
2004/0&?_%3&2(199;f éﬁ? atalﬁlakﬁa\%é)g)got @t qxgnlrt]igodg%% hI at bl’llstelat(lan%ely-g%eafgélucosamlne
(GlcNAd) én tha tarbwjd;iratmltte@adl ® am@p reppechfithe aatilghidfy faerrefmtenafedsn due.
[ eat es bstituyti,onal
WOO3/-5Ii]f87§ ejtﬁ%ns:l S et% ?l a %ﬁ‘{%}kateﬁl?&e r({/ %Ofg%g%,ﬁbejmarné e} c%g n& P%od%es ﬁh at least
one gakabtberrmdu@ mstha Dbgoazicshartdo Bnaehqnll tatuebc re@on séuhv aftibeéy are reported in
t n ead]

worTBHHELELUL] 15208 SO FOBL8 By BE S0 AERCK i
antlbodIQSSﬂt}IaltE@d sarbdigdge attachbd @I tbglia:raglommbnevf t y, t hen nore

S50 O PR s G0 AP AT b g i
e.g. so beto@nhance mg@rcmpaeiem@elamemmeécycdo><mdlta$39§£) araljor lsemplement
dependlf%tcgtooij d g@ﬁ%% 4 a?)[l uﬁgfglis ‘?’n%% ‘If?g Q(bl % %Izbljcl:lg?ducing one or more
amino mubpéstttutsms of antHe@egaont qf hiwdiymmdg ageroaplelysinedtitiynally, cysteine
remdue?ﬁ m%? %cL, Px?roé\#gé n tﬁeult’c rgggn tt ?etberdilgvtnﬁé in% I‘g’)r.’:]l{ f(il}lslpgfndte ]JDXI%CLfg)I‘matiOH in
this regd@l. yifhe pommmuam thus geimeatert reqy lofve tnltmmsed frg¢rndlizéticnrrapability

and/or n%{easeﬁ g%lgmen"ils e 1a§e|& ESL {ng an(J e%n??%dé/ n‘B?n errl'{aceﬁu?atr c¥%Poguc1ty
(ADC@)ange@arsn tre]., HEXH M}zd tife1 liqu 96f199P)end Sbiepes, /. rfmm&mzlnms 2918-
2022 (%@b S it %lf)%?tﬁboﬁleeg with &9 déeg gntl-ﬁl S(’)Ir %ctljvl_r h‘é\léﬁ 50 b gprepared using

ert 1 es elr SIdecalns
heteroﬁifuncBlooﬂhm‘:m -Biikeys, as dexcobed i W olff ppu. (FBeer ResedbhtSA:2560-2565 (1993).

Altema\}v%ﬂy, E\r})an llf_()dﬁ czznlv_%eYeg 5662’ d?thsl%l;P Has %1\}5% 28 %l&oﬁ%rmay%er?t{xﬁa%
enhanch@ton(pﬂ@me@lﬂlysm nchslPQE dapbilides. S& §te{e@qn ébet A4S ancbhDrug Design
2B G (B (&) basio: Lys (K, Arg (R Hs(H
AWO@f)/ﬁaMZ\(Eﬂegﬁa, Inpdesarikd e;ntibmiesrmihngplro&ed AIDEE furgyiohi@ the presence
of humarll c\elflfec%;rj cellptvate% RYB 1b¥)J %secgmgplse%r oeetj:éds SUQS%IHWPS in ﬁle Fc region
thereof\/&teferﬂﬂya thekmlbc(dz)wnhempmaéd Apae @mhpﬂlsles:subﬁﬁjm;onSarposﬁhrs 298, 333,

and/or ﬁ?{; of tl%| 3 r«(:gefgn (%%ingl}n%érinéso@ tesigué'ls.). Igré"i)erag@/‘cfilecélterl_eﬁd%b reLgYo%’iS a human

IgG1 Fc region comprising or consisting of substitutions at one, two or three of these positions. Such

substitutions are optionally combined with substitution(s) which increase C1q binding and/or CDC.

56
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(5) residues that influence chain orientation: Gy,

Pro; (6) aromatic: Trp, Tyr, Phe. Non-conservative
weastiuwi i ons Wil |l entail exchangi ng a nmenberPCF/U82968/055502

of these classes for another class. Any cysteine

resi.due n ntai nin r

TSRS PR at A B A MO RRER Bl iy P e
descritge IIEWQ]99/§ 1642t US SetentN, 6,194, 5fﬂ"ﬁﬂ OV P4thre Nox6é @i‘ﬁli%Bl US Patent No.

of .t and even b
6,528 %2 OSS cl ltji Patent I\}éo% \ggér’ [:%R fasd g[ )n\él% antg) Sied com};mge an amino acid
substitetghal@dorte®r trh»ee dnRinifocdid pt)gt10ﬂ$‘f2f7@\8é2 1328, 3§Zt7a1?.|9] 318By333 and/or 334 of
ere the anti body is an anti body
the Fe ¥€Jr.élontther€i°f§%c%m em}ﬁﬂ()fﬁ’/ dfur ggnent ). Aparticularly
pTefneneasedhet sgpien lodf Isudishe dantibodynae nwvayrin@igorataiy sﬂlwags;eceptor
bmdm%s)%’lptl)t%})el 1InH;> th nzgltlg nc?yb(esdw&r%[g an apr ! V?rre%n%?nle)e ] rdgsgﬂge% %%IP%%I%S
5,739,201t f0bc)dy1)>le @ermeadaiefem, t}tehmfmr ‘easludg‘e mgotmahmm dpiype” refers to an
epitope;f’)cl(?fl t eglicl rg n of anlf oéeglg?}é T%%V\ftg};]}é, or ?V(g}] hn{pls Jt'es%on d1ble for
increasfrrgahe m_zvo Isemtlnexylf-aufeeofglMgGamMuleA convenl ent vvay for
| gg?nti%%?{e%/ \Q/ghf i chfelﬁgn LI { u%hle %goarlllataﬁgrrec o;?’/ (#c%? lgl}/(f 1?/1’creased half-

lives, ageedeseribed hW@ﬂQ/almalﬁlPresta, é.@l aod] U§2®%@0@@3QA1 GHiritoniet @9) These

. e t neral
antlbocgll%sbcg{r%{ %tagg’ﬁtreglc% eglc e or ore s ?t%horp%%erca& wguach improye l{lﬁdlrég of the
Fe regige rdicBh e Horaxemple, i waegiom ma)ahm nabsafudots af asthor ﬁmref af@nsitions

238, 2sf0i 5533"%‘5‘ hex ﬁ/?g‘gg? 38%%"7 %'1?%12%14”33150% 1Q §46§3&$E‘F6 bid 380,

1n each parti
382, 4*5!;1&@1(34213 @GB&@dluﬂﬂvbmmfsesaiueS)I ﬁhmprsferre:emdglbmcomﬂmmg antibody

var1ant3v1 Cﬁngro%%l bm d‘lércoﬁgngaa bl{ngf%mggub%I tu dgrlistaygneat‘i’voho? E[h(?clae:nof

n or can
posmohwh)é’rmrandib]iéeofrtmgfocaglm ﬁlersoﬁ(ﬁn nmnbhriﬁlg ofitesidues). al ani ne
anni s can b 'g
n ne\e/rée a §1gsr Vé’l : %ﬁeero(g gnor e ecr:ao &{muonaﬁantngerybmmng sites
are als@co@tmfpilamir(UB)Anpm MUSQQO‘Z/QQO#@7@Q M@llldremi&t ively, or
al@ucltlc ocr1] ol)éé les encoding a 1nk2>ea%%fse uence varl n‘?s t%e a tlﬁod are prepared
c%i’srucliureo tHe At gent antl Body "Cotpr exX A
by a Valrldis' nff methodombwe in thoamt Ehebfemmeds utdheie,ahmt al’e tndlylma‘ﬂ:d t(h isvkrion
froma nelf__fural so%f‘I ICgla { ggcgeae%tf n£t8 Salldues and amlno a% Lo

o8 S g o%c ]irmén 110 axie echn Va?aﬁlts or preparatlon

by ohgbmtmmtpﬂmezhaeéde(bonmtdedcth@ mertagene@s,dﬁil?smuﬂage\naa‘xs ant @isatte

mutage%gsmec( a¥1 %agrllerg)lgee axgg Qg l an gr avn%lrl Ivgrrlgn Y, rs10 g}% tugo%
SsCreenin escri herernan 1t 00 th
Strjp rﬂcmempg ﬂ)p entiliogigs wrzlh Gia@estied pmvene:el ev ant assays rray
¢l ur.t.h Anot rot
b'Fecﬁlgqléecs:l gvneratlnigI f'intlb]pgltef]lgave% elnglos Il 8\rles nﬁ m%&llaré elh %‘ellect

antibodydsyrdthsyitat bolgpalt chemsterpficd, hedesinddi body By alteri ng i's
ITF r&t ntl(}g nrf atl tlg%iy v[f]helch l%crks {%aalﬁ %Etlk{f%p é/ndorf%tI-FEl{T%cep or, Re aboll'{y of the
antibodjl ty bbslyHﬁthgandshntdeg td bals e&pressmgtheﬁ{]ﬁsenéptorme. &.heconjugation with

anothe:ralﬁl.%]?1 recqﬁe l\&ghiv%) & t!he gLE n {f%tara 0 hét?r%% s:,az-*]%%/ lgelti(l:'%a)-lo{i%og)er) may be
determaed. altdn meamtplo tells hnetutaﬂy bqhgsshhg,toe trBfﬂslf@te;i td exptele HERdeceptors of the
HER hegtgr%hogl (glIéesrarln% %Z rngzél?ag Ie 4 hrtE? ?ng gocgf an en Lk osgcf to ?a%eled HER ligand.
The abﬂs;p«&frthfgan[ibedx -t biodoligané bindd e roehXHER ravaptoaifithed BRC hdero-oligomer
may thgnxlg:eex\)/al Qr(pl ine, are the recognition sequences for
matic attachment of the car bohydrate noiety to the
asparaglne side chain. Thus, the presence of either of

these tripepti de sequences in a pol ypepti de
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creates a potential glycosylation site. OIlinked
gl ycosyl ation refers to the attachnent of one of

W@ b@snoeiE N-aceyl gal act osam ne, gal act ose, orP&US288/055502
to a hydroxyam no acid, nost comonly serine or

SR B SRR By AL e

may bSpekfoBnddaisinp ehoaslhydd MY 7i caln@ennacd i@ ratzhyveﬂqmaﬁ)lnhah&yémwy as

o s g 5, PR Bt SOUSTRGu E bt TS

for 30 memenCadatefea IfH]NE}Bl 1HJ$2€ dzsgin»mylhealbb added) dné $he.inclib&ion may be
be nmade itio

. alterati of ,. or
continiiGi47% U6 Pl e S5 "o L eF PRV 1P oy S e
calculatedForthieamtibodyt dféntaequUBNmE e@boditient,ahd gitibady vetidh Hiedty ligdnar

acivarpohf FER LLah SRR Rt BTG ol hayaT s b DB ER LYo m i

assay dflABFue 5@ MIBylef3emaére peafe@shly FM epdadap Mehereahd elnbbdiye§ anMnitiBody

el g ORI Igh BB PGy Pty M E e ety

may, fd>rr¢xé.lﬁalgaag S%WP“%%? déi&s%l(}ﬁk?yé Qr]:fa:?abg&oéM orl?efsest a, L. Sge
o U 4 1 wa 0 KO ., Lt .
AP G o T G A ARy Ry G simbied

tyrosmé chapliieylatidh dfa GHBRa’é&@h)y ghfesdneinatH B hddo-biganitr May be gis@ked. For
0 he antib dé/ f ﬁnced in WO03/01 1878,
exampff sl b pop it Sarrcosng e BERBEERT U E-H5 S BRSO b
incubatl wath theAntibddp dhedemassdyedfor HERSIgaoh @epg@leay @Sife piespidbation
acchari de [

stivic g 401 BB PO TR UG S8 e T e SBph agecabl
label). aths @inaddBR@HoBABdat(oRajsdy déScribed U BOBAE2 Ri665}746t8aP s alsd. ayailable
concer ti bodi.es h.altered carhohydrat
for de TR FRER P Bl R PR i R CoeFR A M e ¢ ol
t I o ehbodirhdig, ol inlad edlsen dbr ahhstiody @fifch @hibid HR G @isfuetivn of p180
effe t or .f

. i , .d. AQ.
SO T AT ——
MCF7 aﬂm/nmy be @lﬁ&kieﬂmﬁveldglﬁﬁﬂdﬁmﬁonﬁ%dbﬁgﬂ @mibtﬁdhbsyto HERC)ma3fbetabded to
e acnli eve 1 N I n
cach Bl Sie e P s oy U ST el LG 6R B B et cach
well toarftnalxedyentrAlohef 0.2hivi @hd/the incaddot ﬂnﬁbﬂﬁﬂ doﬁtmﬂé& $dr @infigutes. Media
| trod d th
may bR B FERar G FRAE BoReE Pophatin o A0 FESbs

samplerb@feiq8% SOEe 2 eV DITTEMid Q5 &M THOHY!, tphIL(S8)g €8 sainpd (2EYl) may be

ave r tern zat o capabi .and/ or
cectopl e Bt S e TR e IS H GG R Pretep b Bageterd to
polyvn@ﬂlﬁd:rb@ld]ﬂmd&@nﬁﬂdlﬁﬂﬁe cakiphdsplioty@ydinat (e |G/ hY ifhAlXID) rﬁ@eoe

develoé%oﬁgg}’le 1gt_en5jty| ﬂ'ﬁ“ﬁ Hgﬁonl\n/%glg%%agﬁwg ba%%g%\/l é@%@ﬂ? ma be quantlﬁed by

reflectdriodiixalbittelrg. Bidtahitody edecnddtwill 9féMJb@eﬁgrﬁtﬂ’ﬁaht-l)t irlmbft HRG stimulation
S P BT AL AR OrE
inhibitice fﬁlglégbtugglﬁ&gﬁﬁ -pﬂﬁﬁﬁreoéﬂag Blﬁﬁsphoﬁlit&iggagﬁ&;lﬁ‘iméd bﬁgeﬂiectﬁnce
censighy i3 b PR B0LC o T AR ABUP QO DT BHaHE™ erle iy 1 one

embodidaCtieapataid) whica 551001861%21181 evien®af £HERIrecepiot WHIGANREAIICs, for

gl SR GRuPRT POAT BRSO P ORI AP At of s

more ptelfi@atly EB@N6eRf Whditahe a&xﬁlf)@iyh@in a(hﬁbd)cﬁ fragerit@udhh a Fab fragment,

b t the E
the 10738 It S ST it SR St 5:?3?91'1 e
examplAHeGb6 MPIHNG eslesmhs&lptdﬂérawﬁsonal oxrlegsl tions 298, 333,

and/ or 334 of the Fc region (Eu nunbering of
residues). Preferably the altered Fc region is a hunman
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Igd Fc region conprising or consisting of
substitutions at one, two or three of these positions.
WEowh/180iEt i t uti ons are optionally conbi ned w RPET/US2008/055502
substitution(s) which increase Clq binding and/or
I.bodi w th_.al red i and/
o PRl bl b BLEE oL o bR By Bt e
essentinlfy M@@hﬁdcﬁdzphab&‘r 8at. mogdoe 1513&9413%01!97) LeIScd?duhgrutthls assay,

2,195 2 4 n
v R E ity 3y AR shffue Gy St E) B g e
stamedcmﬁpcrrym vilet.aimcutetiaewith sHBRE arttﬂvbd;oma;athowra@rmh frdvitétoof effect on
cid,.po 0 270, ,322. .326 3, 333
this cemp&c?s?mﬁzgéo thgtfdg 1p?1 e{':g' mondclé)ﬁzglta tébroé ]ZC% EIu niﬁrr%%eg Fmg'odlm?n%
exogenogsHRGesll notﬁognlfmmnlyas'erse higs mbfouromh Hieferdbl)f Gle@fltlbddg will be able to
.oo.antih . rate e rec
1nh1b1tkc)%’:ﬁn]8ﬁ>fri?gej:%gon 0 D IyMianl(%? ﬁéif% to Y grsdl 8: 3 Iels pzéncxlnglmc%ng antibody 4D5
(and otivhaltyady gfemgmamt thamsonkesmal dueb.bdly MFBJSbdmineth¢ presence and absence
ofexogSehZ?’s%ﬂg(W’ for exanple. As used h.?r ein, the term
sal'vage receptor binding epitope" refers to an
e dne pebafim¢rnehd3dER 2 gntibndyodf ideredt g@y ivicke berk@lif demgndent
[ th [ esponsi bl e for
sssosidifEb LRy HERS 1 Gl MFZ LIRS FIR "R et Pl
lmmunnmeeplwtlen ex&hetlmbruducésas whiat deseribpd oV& 0 bOORANS rsgastaotutl]yenore effectively

than moﬁa’ocﬂﬁélggtﬁl%:%é éﬁg R n@%&%%)%%stir% eg ngereﬁfa Sﬁvelﬁgﬁan monoceloﬂal

antiboclySTGOS/ 0014934A1 (Hinton et al). These antibodies
ﬁ ent e %ﬁ%ﬁ&hl%g%%%ah'lon%g ol(g)xg: {nhngge 3 ct)JrSatnl olétles »(/]hlch inhibit

erelin
the groMtiReY. cakeer ceflx arhph eyerédpeesHdER2 g]in@)ne nra?yodhrama the growth inhibitory

: u i.tuti.gns .at..one or r f _posit 1 (N0
antlboc§'50g’%£(§{fé,g alg&?%’ 1%2@8@0@8@0’1“ %—93;6 ’m gelhc_tﬁlru@% bﬁg& 100% and
preferaBly by aB&0 50-38@, a%l(}l,ntiw coriBéliratidy 8f ab88M,5 3302 pg/&il3",l"o #dtify such
antlboﬁes the §K4§1€L3 (asEslél)F Qe%cn eerd I1n Solf—’ éen?i]lodé'l )171 c%rﬁbep perei];)rmeg d %ccordlng

Ion-co y vartant 'w
to this B8N SKrBiﬁB nglscammowmmsa lamnmmraof EjIZSiu&hWEmmedmm sapplemented

with I(E}CJ (t%e‘lj[ael é?\glﬁeo{eﬂ,lten}, &X u?a a@lﬁs thl m strepq?rh¥c1n a%%) ﬁﬁ% cefls are Slated at
20 OOOEn@p' inedfenh cakhtmlbloa:idlﬂ*s(ZnﬂsHSnmhdxelé 05 tordl @g/mweneemam yntibody is

added %er H{S?l I\ Qr%%x&%?%lgxe%gxt Ib%eoﬁlggisndl ngrfﬁ Blolalirg%$£ /&;ﬂs arﬁ/lc?lfnted using an

electrogitc Cé]I.)LTEIHl% k&l @uatei. dhow aatbddes whivh ddhiliiggrawihrd thaSKABR-3 cells by
about Z%eﬂ)ﬂ% %b?u?% ?‘ﬂ% Of be‘:: sQ:?ec?ent % q%g\g/éfl ?{lgfﬁg% erR%(r)cgﬁ,] %é% %S Pat No.

nown I n e ar
5,677 E7rh (fdmmsl@ys foutcranmg lﬁmrtgrdwtmrﬂn@utony@ntlbcﬂmls a;tm:loers 4DScam1 3ES.
nl%t Lo RRUGE or an daodxes whic oz];pon tsgr al e 1n% in Iag%y using
Td s Ace vari an oF°p ep§ a P
BT474®hh1g}9mmdhlﬁ®tTldé3Tmﬁd cals ect c@h[re&&rtd&ecdlled mo:hﬁds) as discussed in the
precedmg palggr apt. l"lﬁlg Imeg:llﬁrél 15 the %, reerl}l%sc:!: dﬁlfi reaa?accc? \ﬁglhlgr § Imméiﬁx{rgeﬁcr)]neesor ?nedlum

contanm@ @Iug)’ml of the hl@nta:IMnIaKRndyody( ‘Fblildv&)m@mheze rangcdtation penod
monolad/ers are vtfasﬁesd W1 htd’hbst aall de Igl{l/ g B'gpr %pz&e% lggr%glb 3811%116%%({

resuspamelgd 1f1 @hat’ fbmdlrgebluffat and ahqubred ires tubbst A9 dzsarsmu ahoai fol thgjtdtialeath
. RSP B e8P Sl PO LSRR R e
analyzﬂblsingia)FA@TSCtAﬁ}@ M dlntvl cbmdtﬁtet mde@SCGHBFERTTg‘mﬁQmsnmfmgret(Becton
chklnsonk ose ? 1gg’dS 1ctrh21§%uc (S??US\%IC s%ﬁlf{c%nt ?eafgls EIE%%F%I& g%%hjgg relative
to contofl are lsd:lext@sats albqpmm-lmdulelﬁgzainéioénes -lolaildjgerewmo Yhermmyexidebinding assay, a

deternmi ned. For exanple, cells naturally expressing,

or transfected to express, HER receptors of the
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HER het ero-ol i gomer may be incubated with the anti body
and then exposed to | abeled HER ligand. The ability of

W@ b@sasdisbody to bl ock |igand binding to the HER/US2008/055502
receptor in the HER hetero ol i goner may then be

val uat ed. Fo bi t on of HRG Db
oA i B e B EF e i P by Reor ERT LAY B ol woien
have bgeartfeaedreth tsiangporp nbih@yeeras MEerbeellih the pesediing ﬂwtoepanagraﬁhs are

neuoaif s oS TR T B Bt o i GBE U s pryge™

flow caaadieiEbhlteaarpbirador) atieg MOIDFIBO THY suftwase:. (V]:ﬂlSrISoftarhell—Eﬂse)

77-2 4 25 b
AntlbOdﬁ%RGglg fn Hee gcha t(glgg%rﬁ%gaée f)garpoato{elc éa TI% Wﬁ%ﬁ }srbdfo[ﬂ)og éreater (and
preferabB ol grzater) @lgn nmatyeape cplﬁﬁplaroelcim%raﬁo;amd €B4) maglbei gelereeg as pro-

apoptogﬁgggf)cﬁgl L{as}n%t f%gsgaﬁfi i %%ﬁd\%ﬁ?%? %{ zg&a&@ ?({resgrtgeﬁlglgr%or an%bodles which

1nduceapdipt(\63t suo as0fC2aenlER3.r ecept or wi Il have an 1C50 for

Bttt gk A A B el pER Ry Printcrst,

a routhedsSebtohangaﬁsaykmxdly asl tBat aascabﬁdl 1bﬂdzyboﬁrea ghedbrasarg WMaagal L old

Sprmg’b%gala) gg%lrn% ,nEc{ Iﬁaergolwcasggaw ane leéé) g Reg‘fo?x%gc{j tgl%%u%s whether the

antibodyQiersbdbtakckd tesdEng ofan Gntﬂfoéjf emalbab 9C5 6]11Mrt0tunkabsts HER2 Altematlvely, or
nativel addtlo eablllt
addltloge}}{yr ?&896 xfn%p;%l?gocg%b e\ﬁ% drsm oy t}{ JF oagfl/ﬁr Che can study the
antibo@yRi@BRh arugtuat (Founklaf ez al. IEIER"eP é’elé PBOT-378 (@86 to is¢e vehatHihain(s) of
het oner, y be assessed. For exanple, cells
HER2 ésﬁaaﬂogoélﬁgbﬁ% s bﬁggs& ng the HER r eceptors or

t (zaarz?@ftemmd c&m‘poeznpmsessed them may be incubated with
n ogglgltﬁ é’n%B ab Ifl F? ?ntl%sg'yaé/ &d f f (g/n uhglc:ﬂmp(%%{(])(f-jl cgrg r?sgsd g" I%X‘cure of
a mamap\etcles péromnhﬂi_ qnnbaiyraed nmermmiomenalnaﬁtm/che&bf i Bhe pptféred ambydiment
herein P e&?%ufnag &ng sgfe?l%s anél t fl/lsb(alg gg@?rgsg}& th envaﬂaé ﬂgﬁ tagd Yar%le heavy
amino 5c;1d7 €00 in SEQIIBOJOGVBaanIdabdnﬂ nﬁcef prdiétablyrmmpngng-ﬁl%ht chain amino

acid seéﬁe%ee%efégtsg §om\é%b|0®r&\l ﬁg 8‘&4 % %\fg %Fgl%ta grgot At ﬁf s%%l}eg%% nselected
from SAQUDDGA Y4 wvhi I8H(iniclubing ﬂé@nl&m @ﬁ/iomvhatedo/rarmfts ¢ thos8 ﬁbquences) In
o S P U T T e G Bt o
an ammmgmcbﬁq\}mlneﬁ‘ ‘&dlamtmheieﬁbf mh;irlspnlgah esinane mimin E@de@ Bbaénsmn Preferably,

tibo
the ami%ﬁgc%mlg{aggac%e o?Xt%lOFhl n%/ 1 Sg%ta%%alrn og r%e agtﬁ% é}/ 5?%%1 (e gt ?] Lope or two light
chains bf-lﬁ@arhibody?x?afﬁﬁkﬂ myndﬂESpaddﬂdiERZ)arﬂhcdy onttel antlbtod& vhriaaamay be an

ra en R PP tiie0El B ORI PRURIG, BT g e

length exaibhdiese| The astitddy %mhﬂ l@rm ayycongrisd oyypetb-eymihideader extension on

ddi ti 100 m S ff 50/ SDS .
any on%ﬁ%orlgﬁgthﬁgeamorrlﬂght 8]% %Sere]g'?? gﬁgralg élg Elménﬁ,p?rgnrta lgadﬁef ?}Mensmn
ison onmgr t'be hglt ebﬁxmsoﬁltt&raeslﬁdy O'Iﬁheeamﬁnd:%%lgalaehdemﬂxtegﬁbn friiorably)

comprlf)%lor ccfnﬁy gglg &Q?ﬁ%r{ljc%tﬁf g%l lﬁ%r}g%t%%ﬁliaf eader extenswn in the composition
can be Aétbdt@ﬁﬂs«[ahmtsymﬂﬁmdahte(}mtqu&s inghdihg, buﬂmulﬁmbédlb,sl\l-myllnblesequence
ens of. t he
analysip gy RS saE Bt T btk by Bie® ARG R Py gapillry
zone ell‘eﬁfdpﬁ@ée’cnsr) aeasel qnstrdrmdnr@t dty. Th‘Ehﬁlo&lﬂtolfbﬁdytﬂ:&dj/ ez&tae‘dn\tMel domposition
genera @Bgets ?rb lgy an> Ixen%k%t 61}‘% %Cgltstlt%itgf {1118 Hetf%loggg otf 6ny3q§%y é?referafbly N-
terminad @equemde ahdlysishbsed asdemgt thAvﬁ@see e SjpouTs eesCtiin/the frasunt of the main
i nhibition of HRG stinmulation of p i 80 tyrosine
phosphoryl ati on as determ ned by reflectance
densitonetry may be prepargd and an | C50 for the
anti body of interest may be cal cul ated. In one
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enbodi nent, the anti body which bl ocks |igand
activation of a HER receptor will have an 1 C50 for

WO pivshuing HRG stinul ati on of p i 80 tyrosi nePCT/US2008/055502
phosphoryl ati on in this assay of about 50nM or | ess,

species an% E%dg/ dy € era n%br]ottl%(: T less e g aOBl% oSt I%ﬁota%o%t lg%dég) Btstrag{e from
5% to atohi 15P4)iof gle IaR(BoﬂjZ mkmblﬂtsl io [he@bmposlthoﬁi@oﬂhp'ﬂls@&h ARino- terminal leader

extensi§ h.gé‘al hor éw é e?nq uélgssare %frerétts) IX ol a%q usm§ &]1?\7[%%1 tgnrﬁllaé
sequenr.mgnaaflsls or a&sm&shddge algaﬂ)GtM(breferﬂblyblshlg ra;ltlt@fré@dlttlsn (Weak baion-

exchange cohkl)rg d as Q’EQQWF \%%gt ﬁ)i’%‘ ca%&)] ggc%grlmé%slg%g g%sl_u}l/eé%zn the amino-

termm:(l 1@9&)exteﬂm®0\radalngfuttherwmn$ aaﬂsmu,endb@l@erhﬁms bf7the oeinlspeciva yintibody

and/or ]yarlan{ are congemé)l%e {ncf_| but, rioglcmfged%? ap ar%}tjibggyd%)m(prxolr—{ggg'tergﬁnal

lysine wiitlie @n dﬂERchahnheaby) dyanmal}er®lﬁ&\ﬂeamgated/\idmbbd}h_rabaﬁtmtgl
55Kl e sl Py b SRy
variatlmn@eﬂmuﬁng-ﬂﬁnp\heé d)f wihidh 18¢lg¢e| ahiileap t:brypris_mgelr 6@ ot &P sligosaccharide
structure aﬁta%e% 0 tHT fcprre? 1? hraelPeP a?ntlbﬁ ‘?O%ﬁ\mﬁ/é _cal\rlh?!;?tlg/dgagq rﬁ%l&t? 8&33:hed toa
light clgiltrethtredtf (egtoea br ttwltba:arbnhmimé npiatiesaguth hxgihy:osld]ﬁ g(t]actdse attached to
one or anc% h% r% 'gg e & a%t tfoerruilsh )é(ltccg a eagheeﬁ%o on ngog m%Beolé%%e re%qfiues) antibody
comprlemg) gmmo HRGglyddSyI&ﬂ@h@ﬂjD caimypmtantifode cdligRRing atsiabddyd of

. ere bl oc ere in de dent associ ati on of
oligosay R e e o R o 8 e & hs
d’éttee:omptmmbm mayébeceionarethibpn egermnt:aaly iengineercderli Hmne. g sUCHinese
scii. bed in V% bst ant.i al |
Hamster \}llgﬁ cgl ne ex ressmgI e ) l?[gé nt%b% a/dy rﬂaé5b’e e,%reg?)y peptide

synthespsr ef er abI y subst antially nore effectively than
EF cl onaact nlar}IttéSbody 7F3. To identify growh inhibitory
Antins one may screen for antibodi es which
| Ttk 1mmt1¢dtaesogreoummodﬂ1mumoxﬁugam@chmpm\shrig}m amﬂmde)cmmd toa
cytotoxE'cE '%Zegt Os!tj;{:/h acogfa g?lgeerapeuttc %Fltltht?)}(lglr(eg %It Emltap glroge V\kﬂﬁ Ith(fn or an
enzymﬁKalBI%che;‘teklln&f bavtetiel, funga]J flamt er oyma bagih, iBQuditdFegmrdts and/or
VarlantE{hereoﬁ or a¥a(P(¥lctl beolé'I ope 161%03(%10(}0 an nt I bOdy
tration qb 5 et To identify
SOhElfnoatmt‘apbmdlagmts ltSb‘lfBl ﬁ%e@%ﬂ&at&&&ﬁyucﬂ aﬁmmildeemjug'atbs ba®. been
descrlbtlg Iabsoveé Sés}lg S]/ugSaggg 17tlb %?ch? ne or more ngtaﬂ ﬁnoi‘e%ﬁ 1oxr1ﬁs li?%s a
caliche@rhlcﬁt]_ermy[dnsWEl&I’ISrrEﬁem ﬂﬁosijmiﬂ (éﬁ)atatrmﬁoﬂwﬁehaﬁﬂ&‘}@ 1061 are also
conte %yedne serum glutam ne and penicillin streptonycin.
P RrgRScells are plated at 20,000 cells in a 35mm

clelone praferrad embbdshent 2iths in3&mion d]lESd'm)lbOC@ iScdnmgded mgjnabr @bre

th
eyt et 0 & SoRERE R RE lien e Eimiely £5Fuo
Maytansi)la mtagdfou@aamglealve o@hmlbd orivigy- Me'ﬁ&i%(ﬂm@y teetducabid MagrSH3 and

reacted w1 (ﬁ t | be d?g%hail(fg% o?rlz']clglb %g\é_[g%f %@8@6%&%& a

maytarsmbﬂahelmbdasmgmmmbugamm bi t ory ant i bodi es. See US Pat
| nxlg]otlge’r 6nZn71un](')zg'r{JlT1%%{e d)? 1n§er¥s§ CO: 2 rrngSC L& epboqg C(%%Ega%? gow(tglpe é)é P‘IOI'C

suc
calichehmlcsﬁh@edulefs oTheeaathemdncmS“amﬂb'r mntllvldmne ereappybdteas ipeodudiy double-

strandealﬂlkﬁﬁg A blap S lbrgvgcogp lar cony uus hr?teo ;ﬁtgﬁlcggrgll&lrel%oéu%s gt?/ cghééxgglgigin which
may bedtsecbmeisead bmtraretdtveluprtebe,cml N, pa egeeayy,’, PRAC mmeldX, (Hiningin ef al.
then renoved and replaced with fresh nedi um al one or
medi um
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containing | Org/m of the nonoclonal antibody.
Foll ow ng a three day incubation period, nonol ayers
ware@smesied wi th PBS and detached by trypsini ZB€T/082008/055502
Cells are then centrifuged, resuspended in Ca2+
[ !

CorcsDROUDGR S EL TS LIOAED B RS s ahon
See, alpoa i8I PatgniieseX i H-186; G712 THek26H, 586 Rk G)778,0Q nxprdssly incorporated
herein BpUR&§Re MY be anal yzed using a FACSCAN(tm) flow

cytoneter and FACSCONVERT(tm Cel | Quest software

( maticatly ekive swnls . ant Hingments thetsofivkish vanibe sddriciigle diphtheria A
chain, §(§n@¥n’d_§:% 'agtﬁjelfﬁégéérgp+ff &gﬁ%ﬁa }0%(@!: to%n z@gﬂa%i( M}’sgzgcli Nonas

relative to contro re selected as apop S|s-|ndh0|ng
aerugingi@h BeidiAechain] gbrig did¢hpingmodegein Aechainredpliarsafsinndiewgrea®sdiyproteins,

ianthi St aj.ni ' I ' vai le..1ln..

cianG RIS PTG PEERhadRUOR EAPL OB 1S Bl e
inhibitgse@ircip, ceqinesdpadnerp effienalis vy getoninnnieogein, mgrictocin, phenomycin,

. . o ) h c ank
o B bR S e oy e 3SR R R PO Goner 25,0993
e, presprd invgptzanyfplepr oyntempla5R|a@SnELIGEE(jtgrye fotnpas between an antibody
I Corpor.ati ' T LT(t
ond 4t P R A B el el o
deoxyribgansicascaDBlasenge i n t he percentage of apoptotic cells
' ' £ al.d . rabl v 3. fold or
orei SRR Mot BRREh Y R AR éigaopcew%a%ed HER2
antibodses| Exgmmesyindhedegs e &'t 'el” 28" frebapept, 6ti' e, Bitlt, PBadd egioactive
isotopeSF Y this assay. See W8/ 17797 for assays for
screening for antibodi es which induce apoptosis, such
dsonpugateapighgrgibodyrng gytetenic figant may bdhwadeesinghivadetpofitdfub@ional
. i ~ une hy-an.. . i st, a
20,88, L0980 (65RO B4 30 SISURRH IR ISPOEE)
succinimifiyj-froffineadeimiiomgthph) atcdahgxaykm tratboxyBot,dmBothialgne D, tafunctional

derivativ@POF ﬁﬁi@g)e)éters%gichag hl%ﬁ%@?ﬁ]ﬁ%ﬁh@ I—faér?]{lleal():g 9e§é)s’(succﬁgf g’lgtkcginimidyl

performed to assess y Cross-Dbloc
suberatpy} Hd¢hydesdsuchps glnwickishiyde), disehida sor@@inds (sypbat biz Gredijobtaoy)
; 1 . V.. Qr 1.an . ) I n
revanc g, BB Y8 Q1o L LALLM,
diisocygyistes Esaiph asttolpignetZfedinntyiabiselyandibRAact e iptine eonfpenatsKivcnaset,s-

difluoréib 4-df | eoexdhlie 3% Qo BEARAL jbed |
uor Bl Atk Eppo e o A bl BB s sy in
Vitetta predl.t3giz0qed3 8 CORP OSBT N Siadbonti 4 dabeled iimdliioyatatabbnzyl-HER2

hv Bk : i L on.: ] sition conprises a
s B0 B GRRASIA 0T AR EOINRSh LA 0PRSS
conjugagien piyediontcotdrt tg thehtiend. SEHEOP#/@FA26r Ehle nkboolayntent “cleavable

linker” RRA&HN: i N, sheckes anti body..i.s.0
1 “ conlprt_li?% %165 §et Cﬁ_gﬁ%/%fol%e{%be %1“3?& é%g'n ggrvegggfléllﬁl e aglge@)f/le ?xlgnkeﬁ’o
peptidaggciensitivedinbsercdimethpl 18ke dr Bishldide-cRtamog Unken(itharresd). Cancer Research
52: 127018 Boal vy & ising a light chain amno acid
seqlgenc)g sel gg%gd fromSEQ ID No. 13 and 17, and a
Hdinaticalia ia duséomi pneein e prdprsgguierrmsbely| apd taotofic oganShey bdinade, e.g.
b NBinack4ecAl} ' ' deam dat ed and/or oxidi zed
yrecOvarlrnlaz;metcs g‘f%?ﬁé)éfg%s%gglg%%es). In one enbodi nent, the
& Uhay grintasen) egates riesentemplates hereie. Bér dxhreplaphanansipalyingsy be linked
RELLL ' ' L d seguence variant
o one e A B B R R P ok e B o
polyoxyphgteagsay oppolymers ahpahetityéneiyed! ahdrdgromidine plyc@n Theandibody
1 bk LAREL,GhAl ' vari apt & Q0. one or
otso mat bbby ofle Ro b SRR LE R AL B0 borcli Bioplnfiies O by
interfacighipaly raes iZpRRA fog mxantpdad ty dsexyintethy bealfil dre @y galatmiraintocapayledrmd poly-
an full length antibody or antibody fragnent {e.g. Fab
of F(ab')2 fragnments), but preferably both are full
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| engt h anti bodi es. The anti body variant herein my
conprise an am no-term nal | eader extension on any one
W@rooanew4®f the heavy or |ight chains thereof.PCT/US2008/055502
Preferably, the ami no-term nal |eader extension is on
ht . chai n f t he anti bod
(methy?m&hacylta{ey\glcroc nles despecily ‘?w n collmg%l edf‘ué(%g}/esgy Eyg}ﬁﬂs (fgé%xample

m na ed SI on
liposorges, dUnmn%&rospherW&crodﬁr@manﬁno}bartlhes adinacipanled)nalin

[ ti b
macroem%ﬁlswns §ucth%<fc%inglr}eslare C{ISC osecpqu.%gr%zlnﬁ grgﬂ dﬁgv%rgnacgmztcal:ﬁﬁgfences ll%%'l

ous ana cal” techniques™ i
edltlonI,Ostth‘edEct,d,19809term nal sequence anal ysi s, assay for
cation,.exchan

g?l%ga%g?ogdgetrs g{psolg ere% nga}yl liso be 1o t an&?eld & {n%%gpoggﬁngs} qJIposomes

or ca ary - zon
contairmimgstbe spibedyr wappaygd ls’tmetho'ﬂh Enawmiu rite aof suches dendribbd thyEpstein ef al.,

poc ALRDE 4 10, SRR M BENGL B OB L1 5] 9P

(1980)al§§a13/at (NYooset, €535 ynd\lﬂéﬂﬂrﬁétfalands%’@SPéBGB lgnalisjisd Stobts 28l 11997.

LlpOSO ; %Il erl:hlgr?ce %1rréu atl%n 1r% an ¢ di ni%s eSS terg?\P B unt
h mal nspeci es an & ra ? éb % or
I Batgculagly gseﬁﬁlrlmmoabocml b]:%mtanatathyuhe t’b&?x%e fhage envtqﬁ)tmn: enethod with
a lipid ccgnQ 51510 Eo?n 2%91% hc;Lssﬁ@tld ]Z:hothplg ek es ergld ecf: T alzeci n the
o ¢ 8¢ L R e A

am no
phOSPMudyeqﬁlgndamlnSLaBEG-;BE) demSages aﬂmmtiezi thfoeglpﬁl&frmfabﬁfyed pore size to

yield hggs%ﬁ%mvlghe ﬁ%e Héc'sun(gdlqmant IPI ag‘tfrla\gfr?len’}l- tfetge an g?dé/f gﬂ) ?erﬁ éI}VﬁIétlon can

I on exchan e~anal ysi's
be conjagamcgh ¢1rees)o$omtes @srdesaméa&md\amlmmexcmamg eiheml AL 86238 I11983) via a

C VCX- 10(t tion. exc an
ciotn g Sk o e S R e BT e posome
See Gabuott frer. Jailviatmmla@nders'esq&Hm@)Mm(ﬂ%%xt| ons of the main

Sﬁlecb? ngnx 'A\?e%jé’ sand/or vari ant are contenpl at ed,
incl udien limted to an anti body conprising a

CIntaEﬁrmaml:t thy sivergion @sreitl peoviries @ method fdyeélécting aheraph diragpatient

Y B T T e
dimeriz(atmpmhlbeOer y. qmﬂyﬁuﬁiab)mtvm‘paﬁn@ddtmﬁungl’mi éxiprebdidiin a cancer sample

bod J.Si €]
won oS 9 s i B R RO g e
cancer $dﬂ&3ﬂ€e&xbl;essi§nHEﬁﬁ)dlya le@m@ss tBane mediat loodh Y@ HHRS exprieSion in the cancer

{o a th
ove ] B P AP ORS00 i T P o
percentdt (cmghetxdr than e medlan IeWE)) for HBR2 HERBr&SpreS‘swh hEthaﬁdﬂcthbé
i nst anc ttac one reS

ARt ARG LIS oot R Slegtoet e SRR win
type of clrgkm(s.g. @mnaruan@o)dyhldnsrmle ®i ragoad Slaa:hd:rﬁkaﬁ@d)eutlc agent comprising
e A S FARE ol B M B W
agent (e emcicaink)yaseivghagaribdie calcér shinple pxpesges HERGhit B&S € greater than the

| ine expressing the HER2
medlanleVnF{()) ?jsxfxné“’nﬁ)th%?a&‘beéﬁyé’a by peptide synthesis. (x)

IThmndeam 0f peg@hels expression 1eeéitca1®b\e diesminp® Esfsaitlﬁﬂiy ¢odtemporaneously

i b TEUIGON) SARLER TR SR AL BON OGS B
prevmubngl n (e.g. a small nol ecul e toxin or an enzymatically
bact e r imal
A R R S R AL R o R Bl pponaty
HER2 @pressmnadvd{a)cml th@paltﬁtﬂts@plﬁ:ex( ib/ae. asseﬁ;edt aGénean) algelbgidal sample is
%en%he .apeut | ent s g g in the neration gf .
obnaine R EL e E B EEPR a0 R o Bt BB HeBtsodre Saenosi

assay(s)ﬂlumalllg attlest apf zr&ntrad@gf@etmtw‘ﬁlmjasme Hokvevan) ¢thes fiink of evaluating
nol ecul e toxins, such as a
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calicheam cin, a maytansine (U. S. Patent No.

5,208, 020), a trichothene, and CCl1065 are al so
w@orvsaopkat ed herein. In one preferred enbodi NeEt/USF008/055502

the invention, the antibody is conjugated to one or

HER3 iRI& }fﬁ?}ﬁt&%ésp) a:{qgfl &Y vzvg d{agn(% daarg) f?rg?ltress m%grbtean?pqged herein. The

mayt ansi ne o per  an
blOlOgIWWIEMs isreuattp y turﬁersarepdampdfeablb ﬁommmtcembet perivbiyealSSndve

el RO 2 LORBL S s, s
cancer, 1 Fol0@dtal(ck@@R ot eangdmer at e a rmyt anS| noi d- ant i body

[ h te of

0G0 LA BB 8 L IUIRGET SRl PSRt
(FFPExaainplehwarfiogémsampleecul es. The cal i cheam cin famly of

i bi. ot pabl.e of. prod n ubl. est.r anded .

P DGR BT Rt R DS PR A e

to, genawaplr@g'enelsmﬁﬁng; mlymmmhmn mavﬁunc(hcmyclb@ngls@dtltbﬂ\cel reidd @me PCR

(qRT-Pg}rf]%’ it I%m?(fg{ anng m ts? i %naég‘ nce F""’fz 8erIé’H %%éﬂi » %@%S% Gene

Expres{iQ@@@lysaﬂdr M@dleeleﬂ)alallel SGantoerScReneiag VMIPSH; préhg&ﬁrci 928

R0 P2 e 0L Ry

preferably perfproed ek the reelnrnqtby)f p@ymexewmham EnzyomaPCR g ot lyy @aitdaktey

. i h [
analys% ?%/ﬁ%}% grélﬁgs %E;gﬁ%ﬁ psrefterﬁ ec{ f% H%Ig {slqv%ntlfa?lga %éﬁt{ngel I!’ylk Pq(?ﬁ"-
PCR). dhphrbhepd aRT-BQRmssagxsahamm qhesqmbehal Exa(nfpredmeReseudormnas
Lég:bp %Presrehtg i drbt I?)"flkor P{o‘%la?%%ea)e expresmtoh u%gg F xe% paré%ﬁn-

ai n, sarcl
embed@dalmum ars tlp?rfﬁﬂe sg1sce, i%hljatlmg mpramelam(mamaqummInepmﬁer(e%&qn and

amphﬁEéAiP}l Lu’e g%g 1{3 éﬁo@ Spubm?ln@ OQm%ﬁ%r?cq%r(? ot )I(a?npile Efv g;ﬁ%ygelrz :al. J. Molec.

Cro aonaria officinar
Dlagnogteds @n$‘h91 @D@Q)g%iebht i aly dsit 4. iRothol i1 §§: 4;1)9}@91 Cﬂﬁ)yb)b.rﬁrieﬂy, a

e i R R T

tumor tispneesamnplen Tfh@ﬂ?ﬂ\wels tm ﬁtteerq:]:aklaané mo&mn amiriNid eenpagat e After analysis

of the I{I\?/{ P(ﬁ'n l’Rl%Iléﬁ’le %ll P(}l E}%r a%pl%aﬁ sﬁeﬁgﬁg\ggegin\é&éeg, ilSRﬁfessary, and

nuc yt RN arip
RNA isgeichose @@h@a@@ tsmg gera:spalfcbemmyotm’s cﬁcmowleeaysECR DRhsle/), theAlata are

analyze\é% Jéigﬁt%f?' e be?grleeglgl glcvt?onl sg gﬁﬁgég e%%te?t oggllne bsa31fs 8{ tht he

charactﬁxsacrpetre sxpression gasteAt @énhﬁed in1tBd tumoi $adtple e\f%medRe 186,

Rea:l’%?% Hélgxsrengeﬂgc%dg% r’det?rer’rﬁmgggenre%%ggsg@% I(gv;xl Q?V\é 8%(86p ?ﬂsbeﬁwn

detail. be rrade usi ng a variety of bifunctional protein

u uch as
s(g%:nlgl npr%g? g%f"ﬁ pyridyl dithiol) propionate (SPDP),
Juggierl, medwlds - dehe expteadion pioﬁha‘tgl'cyh be diyidbdinexan Gﬂfge groups:

methodgd"'ga%?c{ Q} h@&ﬁ onlamlgs S ol}l o nuc?eo 1d, s) alndbI fhng% ﬁaﬁc{] on sequencing of

_ I'ves O oes SucC
polynudahtigésmiltiamest lel@la%onlamsqdmeﬂesls bll(ﬁvn(ls thehrta"sr the quantification of mRNA

express%?:%fg gaérﬂ) Cft'fh&%&e)n%ﬁﬁc%sl %fgg zn SQX ﬁbi%eogldgzeté%ﬂﬁarggr 8bl?a§nes Methods
in Moleéz;jara&zp@gpbb%z?dynﬁ3 hl@?%l)mdﬁ‘ﬂ[&nmprmécnorba%ayd lAad) Biakthniques 13:852-

854 (19%?)2;i_a¥%‘§$d¥1%§ras(e%ﬁ4%h r&fion (PCR) (Weis. gl Trends iy Geneties §:263-264

azoni unbenzoyl nedi
(1992))d Hiltslm@ty’alyaale@oc(lmdy t&@niphnlyycbirha can ﬁawgnm@wmamﬁl):xesanduding

DNA d%J;I eé%\j Vgupf Aol r I e Nz eﬁyrb)rsé1 dé% FABX Q‘B]%‘e gf_"é\e in} dugpfepyes.

Represeinmmttbcds rﬁorcsaquemengabesplhgeed expsessias aralybid heiude Serial Analysis of
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Vitetta etal. Science 238: 1098 (1987). Carbon-
14-1 abel ed | -i sot hi ocyanat obenzyl - 3- net hyl di et hyl ene

W@ ehoamadpent aaceti c aci d (MX-DTPA) is an exenpUHD§2008/055502
chel ati ng agent for conjugation of radionucleotide to

Gene E,thﬁ%sesg)&i:a(EPgigx i‘atrl]fger%,q: %45/3 qm %19 ?}gis b;Pl%ISJel% @i&ar?lgﬁﬁ%n%%re sequencing

(MPSSgyt ot oxic drug in the ceI l. For exanpl e, an
a Lo/ BP dase sensitive |inker,
ﬁl) %43'9%» %eeC ‘}éﬂrq}é%fﬂo |(§uf{f| de-contai ning |inker (Chari
e@f the tecl@amehstﬁs@em ebenSiflye Al 7ledBle qbdr8@2)vy metyd BPCR, which can
LBRA i
be usecyt% %gl‘g%da%:/ R da%%/e;{sgb)ggfegena%ﬁ{ﬁ)%rb ng&thLO%IS M ggr%f An‘%l hﬂgorttgﬁles with
or w1thpetciomtﬁqamt t@@hmpm@saammw;gtmmpmsmwsilssnm(flatmebletween closely

e FEMUCEIL R RO g el oL od heret . For exemi
nﬁmﬁrﬁtsep rsah@@«nlsth@cﬂf YR s frore agprget p@hﬁ@tﬂlpls@rtmggmmtal is
typlcalngl)tXlH{T\(f)fg %/slg]) Rg rt]‘r% Cg @ﬁ%&@ﬁér%& ﬁﬁlﬁ% dnd %E)rlrecsggq% r&ﬁéﬁal tissues
or cell g, rb?@dcylvalbfs d h\pﬁSNAg gaxeln:twodq@g@cbrm mvametyrqf (paplsxyl tegors, including
breast, Eﬁmg pc%{og rg%ﬁélb?gﬁ?w'%{glgldlg t,?a%‘é r%n?eteh q};'ntuﬁctgwsqo %%/ Qterus etc.,
tumor, hytdmgo(gcﬁémbﬁywab bbqlwiéIéA(ﬁrong@hlam dongrb. clfdtcaxpanct efgnRNY is a
prlmarypfaln%g Fﬁw Q%%&g} ﬁ%/ee%ﬂé;xg@‘g ?r%e o’r aJcﬁ%Qcﬁ%ﬁtrAfy 1A e%%édded and
fixed (4.4 pﬁmﬂemeﬁxedahbumampmsc Cospt ercthods fior mRUe%mxltractmn gre well known in
the art JAT0 HE tsécf:lln%ém@agéjte {)](9(% %Px%gfegtﬁ:)r blo%ggi fﬂcl dln éusubel et al., Current

BCT Oenul S ons echni ques are
Protocéieofi Mefeawhr'Bipl@yalolm d\6ley imnd$onSCio%8 ééqthOIledn Réd& ¢Ntmetjon from

parafﬁn%&g?ésﬁgis%ugg?re dgsg'l?s%g) ar JQI%PQ n&] IRQ?? !m%SLOQkéstAﬁ%%%Qesth%r gg'ﬁ(l987),

ormulate
and Declgwtéa el n§iofl brdnigndsi IB3AG44e(l 9 5pr belpvaneuﬂalbwmsﬁmdm ckinbayrerformed

using pk@lﬁ{ah@n @gguffegggqﬁg%o%g%%gogg@% g%g%am}m%&égch F6%Gen,

accordif tpghe NaifacAre . ins8ottionS AL or Famp3 0)’[;(1 &@Oﬁpm CklIB.in Gtatture can be

M e
includetNIABTIERRURE® €bogletd DNA ehd RN PRueiKatiNoKit (ERICBNFBE®, Madison,

Wis.), dn eP a 'i’tculaﬁ‘}ﬁl }ﬁﬁékykﬁﬁ ?sfoyaltimll {(H gﬁﬁ)lgl%?, Iﬁ@ﬁ 1%? 1 meﬁ'(ﬁ’}l ?%u? yamtplﬂeg can be

reverse phase evaporation net’hod w th a1 pI d
lsolatecbltsmgd@iﬁt Sf@h6(b(d"an¢SQ| R Aperspideitomtiyinohah bm gsplated, for example, by

Yatized

Cesmm%ﬂ aetgslrl e angﬁr E‘Ié (PEG PE). Liposones are

e‘&@tﬁh%l ednptrenagha feimptagrfsr (R, dlef firstestp pogape sxmessivo plyolﬁhhgjby

. I.

PCR is IﬂL 29\%%?% §4 yﬁth)]p ?ﬁ]e %%?\e{gglﬁ a%lnﬁcgfr)]ﬁAb%ﬁéi\ged l%}' 1%%”‘5onentla?
amplifigatiog ingpelt @repgionhéhd mmnwnamlydesd:xremwdranmnmms jare agtlo
myelob?alrsltioseisr]ng raleersF ggrgs?%l%%s% z’ZMéﬁ}ngﬁi%ﬁ é\éoigngg %u%healeekeg‘nas \lljllrufs rg/eerse
transcripiose (MMLVyRTdoﬁhwemw tignschiptiont skeg i4 ﬂyplodlyrmuneSeen@hmﬁo primers,
random%tegé’?ll}]e‘(r)sé %11" (é[g?/b&]‘ﬁqulerscﬁgﬁg C{l 4 Sntt#%l cﬁ&é@?&ﬁc‘e‘%ﬁd& e\g/%%t of ggrilll)rles'sion
profilinge F[en eampple ek deeedR Nre tandd r@@meft@hwbtdmgna at SN IOVIPTMORN A PCR
kit (Per\g\ﬂitﬂérﬁg}t Ca‘Mft pSﬁ gfé’lg)gvslrg) ot%c%%?r&%ch&é&Qﬁstr%& rnI aIrllle ‘éé‘n ﬁE@NA can
then beaisqdtens i zeamlmmltlmﬂubseqwnnt R@R gactper tlthonghitie Rfmw @i nge a variety
of then?cﬁ{élgferﬂm&é E?p angﬁgg%@%@?ﬁékﬁ& L@ﬁ%al:l‘?ﬁ&%pq yg?ﬂgfaqﬁ?g% S(Wymerase
which Igp arér 3'natlpaspadtivity buttasks za% 5t hreoftdading pydonticldakeeactivity. Thus,
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cancer sanple expresses HER3 at a |l evel |ess than the
nmedi an | evel for HER3 expression in the cancer type
W@rwBv4iwd t he cancer sanpl e expresses HER2: HBR3I/HS2088/055502
| evel which is greater than the 25* percentile (or
TAQMHA]
Qh/g\)@ggglt)y@ﬂ% hh%emglg'%?gxrcie?s\é %Lt v1t$' Q¥ TEEA;%P krgd%}merzésg tto h){dﬁolyze a
hybrldqzmpé mrdbe royndde iteerzetanmiicor Zdutfaoy enzying oz\tmh wgulaaltrh &'rmaiplgase activity
can be fu&ﬁ wB3k &ﬂﬁlegﬂdte gﬁfﬂe& Xl%%s&f to g@%?a% an\a &‘H% o‘%ﬁicél%? a P(ER reaction.

cancer e to resp to a erapeu
A thlrtéglmtmé@ﬁé? ospmbg, thedesigmednd d@ecmoe&qﬂeemmlncatqd Iatween the two
e I r
PCR pﬁrﬂée}%n'glhe;tﬁg% elﬁltl({nc&g%glﬁ? t?aﬁag %&E Ie %Ig ant% is labeled with a
reporteg ﬂmrespgnt dye ande q@awb@rﬂusasmhteiye xﬁn:eblwsndﬂ%namoa ftogvibe
I X
o PRGSOy WASIEShD| 1Al G0 LETF: GUPLERL D e
are on the peobe. daming thedopbiicatipeadivsaht T'al DyA @ohn@mmnaymml@lvys the
probe 1%%4?116;"9‘?9§ eﬁ(ﬂ:gt Ijﬁﬁﬁgr ephe E‘e%ﬁltc'alnpﬁalgeoﬁ' Igﬁ‘}éﬁ% pr ev Ay sPlutlon and

SSI O may have been dete
signal ﬁ:vm ge rQl@ﬁSerFGprhedbaﬁpe tred feomrthe lqpetshide sifect bisbe M@Muotdﬁme One

molecuerp?ﬁ&qg’e sq}f)%la(eﬁ)for e@&%e@%élc@c‘ﬁ?&l sWth%jEzRg 8 Hétgc%%h Ofthe
S cancer ar € assess
unquer@qqiéﬁmrtr&s/dye azrqryncm thg |b@sas| forsqmpmtetwesntcmteaatlne df the cm t he
pﬁ&(’)ﬁ[@ﬁ\l@ PcR @ (Herfgllﬂfr:eﬁ %BX%CM%B;{IWJI&) éulztﬁg{xteﬁ&? gs for

one or nore |agnost|c ssay(s usua
examplenféBIl RRIGMt 7780@ iSequansstateciondysteads @grkin-divasr exppliet Biesystems,
f a S
Foster &W :@Ehf\? I[\J/%&’) d(%)ralig% Hﬁ&g)rcfgé’]lgxlgéuel?%hgré%%lgﬁ n?)Feué; &’Jlgrmany) In
a prefeﬁ@dr eihedinPhie thsiSo hw@¢aewr0®dmp lisrun gn @ saabtimy qantitaigrPCR device such

as the &‘@ﬁ%@M 796@ ggcﬁlgllxéé [;egegmn ee{rn? %&g%ge%%opgﬁééfte agtggr%locycler, laser,

cancer, tube ca
Charge-@@brp(lﬁérdeWWG)CD)n@nwmﬁ korgpitdr. Thegystemnophifi¢sNSEhIE) in a 96-well
e | 18]
format 9{19&% ci%o&ia‘g a%ﬁn%%}i)lﬁﬁhtgo{neﬁ%e? 1ncﬁ%g§ ﬁ&or%sgém élgf?a‘fil S cloﬁected in real-
time thgpugh filer ﬁmcmg%llhlqﬁ f<I511 aldd wePairand ﬂtheémb@d@é?@ (TRE EﬁE}em includes
0m), s met hods for
SOﬁW&u%et erﬁ r%q%egﬂset%n%ﬁ%dg%wmg hz?ypr otei n include, but
ar-dluplease hyspy dageclare wjtialfp epressqorae €6 oo the Phreshbldicpge. As discussed

above, HQAr Wc§§£%éé%?é(£%&gg&§19§ev(e§g§lle LREk Qéepgtg?gga@g@tﬁgé{;aﬁ%t

real tinme arr ay
amplifigdhiglthas paintgh ﬂg@n@héwpmesgcrt@n TsAEE) whiviaths ARRAX entGand is first
recorde Pgtgtﬁﬁ&aq)lg \/@é@ Hs%h&%re@@o%éé \éf%l(xt Paral I'el Signature
equenci n roteom nohi stochem stry
(Tor@pimigg @Torﬂﬂéﬁlm'eéﬂgbtypf prRIYbe- iossan}pﬂa eridtion,d’CRSs ofualiRpédformed
using aﬁ?@érﬁ(ﬁ? Et%ndalsd P cfegllqpllel)ﬁal%?arnﬁﬁﬁ E%%%é%e&lgt clggstén?%bgllag)%rel different
nmerase chain reaction y m croarra
tissues, apd Sylsiifﬁcte\i\hé the epE@Rniegtakbimainepe RNAs pow frequeetdy fsod o rofmalize

e AL R 15 bR ARSIy s o
dehydrepepavp(@ARDBEIdR-acihe st eps of a representative
Pl Gl V08 BRIBERLE AT Fithec
which MRS Igzﬂ proflesh accpmullatﬁthttoum dq,alr -labeled @oorigerse pnbeaine,
TAQMgﬁ%% Ié:r{ﬂ&eezaf{#ag ngggRgi yo%&ﬂ(]? ?r{oéﬁq kvgtil aléq%H% 1Vfi\;bollené)e41t1verl’%§ where
intemal[qogagﬁ@gtfplcfgcl‘gtargegs@qlga];ce( i® 0®@for nSpeatiadtiogt and Iwith 4mantifative

comparEt‘rfueITJ@R ust ?%:noéﬂa%'zgﬁ %gr%%%plt)dmecg% lﬁg % sarﬁ‘%l eop ! %gus?%e%;%l}g gene for

process starts wt uttin r’'og ram
PCR. F@eﬁﬂhg@taﬁ$ Sepmaﬂfe]dmf antfezddequesearch 6:986-994 (1996)

66



10

15

20

25

30

35

tunor tissue sanples. The RNA is then extracted, and
protein and DNA are renoved. After analysis of the RNA
W@ orwsaomn@mt i on, RNA repair and/or anplificati oPCEUS88/055502

may be included, if necessary, and RNA is reverse

t ' [ d

LR DS DG REDl e DR TR BB by SR, el
embeddpddissues esdhnigNA soped, oefudinganiiiA sblation, oumfir@tlmpmlemeanswn and
ampliﬁ%gﬁ)n Sgl aenvérilaﬁs @Rﬁﬁé& O%Ha%rhglesq%? a“r‘ﬁiﬂé %}%ﬁfngget al., J. Molec.

term i tunor sanp e exam n

DiagnogtasiZo s A} %nethe@lhdasm@rhoaéﬁwwﬁp (290gnBriefly, a
represeﬁ?éﬁ'!;eeﬁ&g?sre‘sée}gs ngﬁth é’ ?oogs ﬁ)ﬁﬁ C% fanm a1c@50%01ﬂs%ggéljai%ﬁn(elrrpbedded
tumor tisgysrsewpied nThskafA iS|ﬂmy egavtddeandipuitele @lnd PNs atwvemb\endg@fter analysis
of the I&ﬁ& Uhre &Lﬁ%ﬁ‘ WA Rgﬁ?&d%‘? H%llﬂ{c'agé @Q %Cpﬁﬁéds 1f91£ essary, and

pol ynuc eot | A base equenc i hg of
RNA ipreyeysednsobedssg g¢¢¢e8pm’é<t prewates rfd>ly>wsré édPaBt hods known

[

ancgﬁa?é% It)rég algﬁecf 0 or t Ié\;ﬁ:?}l@ﬁ g?%{?)%mgg d ?%Bgs ?es clleglgned based

upon irfiphy ﬁ@quﬁrz:ai Iprgﬁqnt(ipﬁle lgene t&Ba ﬂrnpzlé'ledl\lbtﬂh@dsqunnm tledfrbtatep in the

e e
publiclp aYajinide epfevarshstich ay ba ONAOBL 4 PERywafabivelopsd ba K enTTMen@ioing Res.
12(4):6@@-@@ E206§), §r %Ql?fe gﬁﬁSf ;o(%&?a}e) 1ncl€&1{1%e{tm1‘15t‘{0%g ySub@%{l}ErFl%gé SR llow
my be € at can recogni ze speci f
well eSiahléﬂh@rbmﬁQOdBNAPG&mhmﬁe&Iﬂ pRNAddigml exes, and DNA- RNA
hﬁ{ mdegto(%v&ld %251‘? §pe9ﬁ'1c oﬁarﬁi W&g&ggjﬁlthe se%uences within the

Represent ati ve net hods or s guencl ng-b
introns gishpr desizgnime therreimess agd pmbm déisSen b<a¢aSIAn@;h9asplsh@ift®eneg the Repeat
sk L S gr D OB XL AL Sy o
Sequen@e RgaSt ah‘@amérqnetma@bmgms (RCRMeR quiTe stqeoivnirquigsh the repetitive
elemen s a?etrﬁ% 18 maékwg %ﬂﬁ)h \ﬁgrbcgp(gag élgﬁﬁ)f)l QLe% t(ghle%gh:%hﬁ% g probe
sequengesyginganyrvouinkfcils ot otgermpe eutﬂmbmvaﬂabbrwmer/nmh@dmah padhdges,
such astf’lﬁ%'f E§§r§s§g ﬁpllea\@b@ys?ermos @19 %s%)d B}” ges@n‘%ﬁbﬂ{%ﬁ%’ms&&erms) Primer3

characterize patterns gene
(Rozen@hdg Skalatiky 42490 bRrimpgsd pn the &é‘é( W) for e¢rataéulsersﬁhﬂ\§3r baohaist programmers.

ti,an
In: Kra@?@ I@ ﬁ\loé r%é\'&ss Hz%?rng(fe;ﬁzancp}?ﬁﬂfodg %a’ ﬁrlgzeogorl Is_i\rllééporcrz'!sa nelgllola ular
Biologyt Yipinerd Hresst Tsttea, NNAPp §63-386@d from human tunors or
t I g Lt r
C%Pflglrs cgﬁgédserédrlg géfe{ ﬂﬁgr % 1g1r1 %&8@%& %{hggellt&sl% Feg'hggrétu?e (Tm),
and G/¢ pantant spexificdy, yomplempmtam PymesTQUenses and3lieidrgquon@adt general,

ol . t at ot LV [ n
optlmalsﬁrﬁ'igperhrf’fé?% %5 ﬁ%ngaﬂ? 12{36 gasg% 13161lr );th a decohta}ﬁ ag{;\ﬁ&() 8?‘% gucﬁgs for
examplehout 5¢-€P% Grithigsss. Wint hbgheesned a@t\BD"Cr, om dead S0hy 7@?@nar¢ $yplcally
preferrédf the source of MRNA is a primary tunor, nRNA can be

extracted, for exanple, fromfrozen or archived
gar ffhimgusieied de®CRruinfer xstbréte. dgsigi spened. Dieffenbestlyr ol., “General

Concepﬁs fﬁm F\%EPJ [?e%rgn’eﬁll}%rlﬁbmg&t ,E]gg orgtg)g ua % ldrS%g}lgl B%bor

nown-In the art and are
Laborat@tyal?relsarl‘dew ‘éwﬂcbwlﬁs:pof 33afi5elonisand ﬁﬁlfﬂndggo,pnmmahmwgms in PCR

| f | |
praoc R 8Bl QLB PRGNS ookl AL 5 S
T.N.P flm@mlmﬁa{fnfer mdemiﬁdide'gh. tMegwdedlobBal ANSE0-082 1997 pthe entire
disclosv{r?{sgdg%h%h a&erhe%lw Qxfg&gly Lh%%h)%&’tcid%@ pef%x@(c%.s’t . 961 ABY

The preferred conditions, primers, probes, and internal reference (G6PDH) are as described in
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and De Andres et al, BioTechniques 18:42044 (1995). In
particular, RNA isolation can be perforned using
w@eoosfiveat i on kit, buffer set and protease froPET/US2008/055502
conmer ci al manufacturers, such as Q agen, according to
Examp&ékﬁ’e wfacturer’'s instructions. For exanple, total
romcells in culture can be isol ated using Q agen
RNga¥icrawrmiys col uims. OQther commercial ly avail abl e RNA

PR B el sOR e R RRREE B Lo 1T B0

technigae dTParthd flepn%sﬁbmkﬁlRNﬂbrb@maatarmssdﬂated(géms icambe theasurd in either

et o Rl FP O SRy SRR AR B ok QM ERBLTD

polynuclscaidasagdencﬁsmf igsrastpinegydihgy cloeds andhotipdrorlectaleglensplityd, or arrayed,

; ' [ t| Iy
o R AL 5 B SNPRL SRS A s o
cells orgiseyes 1 inigrefty JROR in hetlt&R mehek e soureng a4 iypivaldy istdig RNA
. I L nt i.ak.
s L BGRB8 Q0SS {3, PNRRDE s, T
RNA cystedsalatedelr@ea varghsdipripragesora petuaei ¢ed limpe |16tk ast@sif mRNA is a

primar 8P RV LA LLANRE!(oPLARGIC AN HETh 208 YOl A crphaaded and

ema virus reve ranscri
fixed (¢Tth éormelirefisad) tissansopleptwhoeh ¢ @ptlme$y prypirasianil preparvaded everyday
chmcalgﬁdcﬂge specific prinmers, random hexanmers, or oligo-dT
ners, dependi ng on the circumstances and the goal
dh aep(qyrﬁQmegthmpmt@lf theimgroarfagrtecbigug PER aeptifi@idheds BINDNA clones

are app@%% Q%?&%Y_; eden a%? Cﬁljegfa%%yuﬁ %% A? 06§E N\Eﬁ '\/P&e sn?]\%eﬁces are applied

to the sptwtrate aﬁhmerdaeayed gtrepcnimobisized iinghadeiciogkid at:llN)@O@&rnenth eath, are
. . | P act
sultable%{ %ﬁglﬁﬁfbﬁén%%@é?ég?cdgg%ﬁ)ﬂsg eﬁ%i)péssgglﬂg?atbele & p?obes may be
generattm@_rqmls inatrperabiiff dle presrdemuc] Biilepln xymsreafaesmpmctn of RNA extracted
. [ y.oer C
from tlséye_g ogﬁn elr%s‘é Flérggélgé/ (21%1%1,{3:' ?f%g%%ﬁ% 8 ﬁL et hggr?(gze w1|th pec@ mtyz%o each
spot of PhNgofr teagirayg Pélndﬁmg;htem@namrpmo‘tmon Fhaeei cTINIANG pob&ORe chip
Lyl f
is scaanFX B&I GQ'IfJ)c)é{e 1?{% léﬁc%&%ﬂ{;!}? b? ano%’é? hﬁ@tbl %%Ezja IS%%I ag : &-E%ca%era
Quantltbtmmnd hrbjldmasort efregehtarrayngl eﬂecmnt allbws foamgsesmeytvE cavresponding mRNA
Uizy:al ent e
abunda&]%l %ﬁuﬁﬁlecgﬁr gﬂ&gircgrﬁg rs§8a§£rtég¥ Lagoéla& ?ﬂNzQ g)rog?sg nerIV\@ from two
sourcesanﬁﬁ[\]mc@mh)tbylplzgdaﬂ)anmﬁseao BERrne Ak irdative Abttnldarrcd of the transcripts from
. ) t
e SAOELESHAS 81 PLINE o, LS b
miniatuprddreesls of tihkybpidigliteniagionls n cowtwerdiad epidyevalaaiobdthe expression
I e 0
pattern ﬁ? lh% St’%g)grts %p ééxgg nSa@l'? gle{hgds hﬁpe e%? aﬁégr“;élg% ganvte%ge sensetb‘ntg; required to
detect raragemscmptsjudmﬂ agngxpspsen atfarfg‘mct)}h® reeg@dly andrto tepdiigbly detect at least
approx1ﬁ1g%§fctt;/§ qolpglg’léepe%g%g g?kﬂ?&sg% ?evgyh fﬁlhénlgl {%ZV\Q’rodcy g,s ol HeSa sci. Usa
93(2): 103 H4M(g9%he I\élmphnrem zmaltysl@wnr’oe a@ltformlnd by Mrﬂ'aqalDl\M(allable equipment,
prabe. in
follownpgollnyr{\ﬁ?{cﬁlﬁeg % ent nlg%,\r':b s Ehee f‘gfgrnb tr%xaCr%] %Ir-I%Pg"e‘ technology, or
Incyte’ a‘magm!mtscmmbg:ssom ate in solution, and signal from
t'[?? dg\%lo rt%ﬁ% Ezcgcgagr}ﬁg aneﬁ%&s flox‘c’ IﬁI re%gal%]n%fn&ts hF ? ee{]pcr:(?smgtgmakes it
possiblfrfepcﬁr¢16wstdyalcalé§' fior melleaxlanmaﬂ@rs ﬁamemlﬁcﬁn@a akdeoutcome
predictigé/ﬂxtahﬁﬁé ﬁt’um%ﬂgp%et ection of the unquenched reporter
ye pro est asis for quantitative interpretation
af) Seréal dainsis TAMAREr§ssPCRASHN be perforned using
commerci ally avail abl e equi pnent, such as, for
exanpl e, ABI PRI SM 7700(r) Sequence Detection
Systen(r) (Perkin- Elnmer-Agplied Bi osystens, Foster
Cty, Calif., USA), or Lightcycler (Roche Ml ecul ar
Bi ochem cal s, Mannheim Germany). In
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a preferred enbodi nent, the 5 nucl ease procedure is

run on a real-tine quantitative PCR device such as the
WOABI0SPII48M 7700(r) Sequence Detection System HEBEUS2008/055502

system consi sts of a thernocycler, |aser,

Cge% panatlC SIS B% eeg% g%\éeassclg QS% is a @%E\)/@ﬁh%n 8\? gi%ﬁ[tlgle-orlps%nd
quanntaﬂmeramdwscdferlargmrmhmompé Irefrlsﬂqitsl @ithout @ @ked df Py an
n.realtinme

1nd1v1d]11allflg£rl 0 1% %r% %)r each ?ranscra;ft %d%éxpll't gequ%ﬂ%a ta& é?bg)éf {ébgp4attp) is
generatef) élafi@l@taln'flsﬁﬁmy&tlﬁhnmauoh td)dmmuslgﬁdewafyes tfa@gcript) protvidgd thaethe tag is

obtamedrhgom a Lgla(iue pgmg on w1t i 5‘1‘:}‘ }farésxxg;? EE%]G mglgy H%sc_rNkjsCallrffe,']%ﬁ(%d together to

form ldnB B%hmbkﬂcﬂg&cﬂh&t carABe @q&«hu«ﬁis ﬁ:deeﬂhbg)ﬂle,ldeﬁhuy@lf &ﬁ@rﬁﬁtﬁﬁe tags
re rec resent

FS ¥ eve C e and E
R e T A L
evaluataahm’ dcftermaﬁnglhe aﬂ:ela(ﬁnbcocﬁf indiiéugd Qilgﬁ]tanMeﬂitlﬂzlhg thie |gtr@er @FEPBiiding to

e PRt 8L o SERL0SE, 5 % 0 St b 80 L
al., Cell Bl%zétsf-fle(dﬁwaf sarrpl e-to- sarrpl e vari atl on, PCR is

U@}Ja%ak% L 0?) using an internal standard. The
i 'dea rnaf ghdard is expressed at a constant

I Bm@ﬂasamngdSéqharoen Sart Degw etsahf )aaﬂmols,gym ah hachaed, high-
o R DR eI e R TR B o

Accordiniggo hirusehkel fnllnglrlgehmesolatlon of RNA, reverse transcription and PCR

amphﬁ%t%c 5 5h& (lzlﬂimy are su eg {%g?} r@n%ler? Igygt%]l}/sgo:ﬁxo g‘ﬁ ?]ﬁlgAﬁﬁl{VFBg%lﬂ‘ﬁf aﬁeélsnon

productssaremllaﬁtd tat dlycmsﬂ‘deml a chipmeraP@R i§ gieTloddeR)vjth e colponents needed for

£ uct accunmul ation t hrough a . .
MALTREER SRl R BRE GuRaHTY SBMAR Bl Sielsop e auancaea by
analyzipg tb@jak aResin the mess E’}ﬁl—&’lrurﬁ obwinpdt i bl e both with

tive.co v, nternal .
TRt B 5 JBBEH Dol Geb R ngl Rl b aereie 59
riﬁnsrméth@htletsaﬂbedam (Bremméxhet qll.;a\fmturé atoreww&@gm&sm 53/48(23@% isa
e A9 AR LR GBI AL IS DT L0, e

milliondeﬁtanblstes@eaepz&atg 5 nthgfamtdlaaieter teamnetiredsRESea4 @iltrobead library of

o 08 SRR T SR Pl B BB SRT b ggpir ey
of the tpaplaé fqomembgdniadbetarls&uefbmlltahehlgimns@txlt}cpa;any prehtercthaiB < 106

S Lon, i fication, pri S|on
mwmbgﬁmm# i car | 8eneng? gt%e ver % I APRIALES; %\ 2° ‘STO eaae "’]‘I‘SQF%aI
mmultaae;cmsly,l wBdg @ﬁhoreexaxmﬁaa:d s@mtﬁlreeyqueﬁm@ methall thdvldb@&Got require DNA

St
fagmepd AARTIS B8 Rl Ystbayy v TRy i FspiraeBarsiiei
single qpeRG®@S hun;it@ls b&thowsbilds ofigdne Rignalre sﬁquaxﬁemm 0 geaODINNA likrary.
_sl(e@t ' on%og)l.st %a’%%; fin-enmbedded tunor tissue sanpl es.
h PEPNER" €kt racted, and protein and DNA are
rlmnmuddstochémetry a:nﬁbgmmlm‘ suttdtde fANAetating B bx@éssion leinNéf the
e RO PO S RSP 0 TS T B R e
antiserag plebncfst prefarablynmmbsloﬁad) Iaxht(boélds dpyciRCRr eddt GaFidt fig ubed tO B&ect

oo o L35 e T L e o
examplp rve&lemloacnvetlhiglsgﬂuwestﬂlt béclamppted iabds sulclil a§; hioﬁn or an enzyme such
s s e Wl SR b R PR SR s s
in conjtglelllmsmtth'ﬂlalsel@iasﬂcdnéarﬁ amtiboly cprufising] aymm/aapdﬂabd)ral antisera or a

software, such as the DNA BLAT software devel oped by

Kent, W, Genonme Res. 12(4):656-64 (2002), or by the

BLAST software including igs variations. Subsequent

steps fol |l ow
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wel | established nethods of PCR priner and probe
design. In order to avoid non-specific signals, it is
WO ppenoemi to mask repetitive sequences W t hi NnPETES2008/055502

introns when designing the prinmers and probes. This
monoc%?l‘% él?tgoogag'l 1I¥'1 b?r(ﬁ%)e I | S he?n%%)ﬁ(%lyo %Wﬂﬁ%ﬁlslg%asﬁ St?yateglva Sl& %nd kits are
wdlhmmmmembamamimmhmmmnsdheea$mBNA sequences agai nst a

Ib”lqgg Omwgepetltlve el enents and returns a query

6 ce'in which the repetitive el ements are nmasked.

Tﬁ@ terens lpedeantet’ ksolefisw@lcny d‘r@(t@:shtg afitht pereity@rasee th 4 :{amtbbﬂb gtissue,

orgams%‘[ ﬁpg el c@ﬂgauab? p&“a?n p%lfi‘n%n I‘BT Li§rotec(‘::lmlcs clug%ne?mgo%lg %khey thlngs study of

Wi se avai e
the globrd cheagef pmmhemsasﬁon imarsaripip (Msef(enmpb Iaﬁ‘CbeleﬁW@ﬂBI)ws”)

Proteox%/%? tz‘/g%g‘gy‘ag@gﬁiltfglgo“(“g%%)e (q BeI e?rgt o o? m%izv'lduamﬂns in a sample by

2-D gelevapplorass €2-O RAGE)f @I) 1dgntdlcaty)rsctf t}mrlmcgwdmro&mslrmovered from the

R L A L e i

bioinfofirodtionwalrofsbrlics mpthoBGive @&@)Jle sﬁmbdlms te otheintkgtrogsl of gendGlRression
.primer de l.ude priner

proftif bk SR ohSF G RETR i ! MRy i@ ghe producs o

prognosii@npﬂrleanmﬁﬂmgrqunum@ntusequences and 3' -end seguence.

I gels i e e ge 17- 30
I LR TR e
f Ore seraeipl represainatine p5@e®®% GoGlibagms ﬁXpTGSEBISn bang/\ﬁmd Bt ffin-
embedc%? (EII]SS%QS ag € @g s?uﬁ ou%lu ETMA 1sg‘iat1c%ng196u t IOIlr PI'II’XCI‘ eXtﬁI(lj’Slon and

erre Ft her g I nes
amplifipatioh ere@esn gnvasiees, publighed Jouab atidiesd for etangiy;: G'bd%eymt al J. Molec.

e

represefp@eprodipwtayte mith cdtifibaboppl0 rig®eghm3hick smnmsaﬁ plarﬁﬁhfemlheuded

tumor tl'l\s/%%}qsgrg@%sg;lg@%f)f }SE}géR%étﬁ%%d(ﬂ%@p P:teglg egnc & rem(ivss:g 45\%& analysis
of the RBNA ¢oncearitif, &NAenemn; andl/or MnplPrchtinersspb may be ﬁcludmlr if amdssary, and
RNA 1SF{'E\QGPS% trqgs%h Mé ggn%ds ecl\@c pr(\)lﬁé)tgrﬁ foll%gve%go Ezlzmglil'gg‘y)data are

ntire sur of expressly
analyzednie olegdy amé)dst byatmeft@pemce avillage prtbé mtnemobnahfriﬂnslh bhths,

i , refere DH) are as

charactgﬁjiesgggl.[n% été;?r sg%g Eatte%g l%intb e? Wﬁe ?1{3}05 Cerec))(g r 1rng§ S

D ohieenaotingent, gerpeu@lxpcaee;lgleam eside fadns expbmsinglBBR B fiti aadrtain level

f arra
andlor QorsS L HERREEKS w e iR Ll BRIl B WP el gl
HER2 Q)awxmessrmmurbednalyzed}by RHT, efgr ey the HBRCEPTES(T—@(’MGXJ @drrafin
u5|n m.croarray.te o In this
embedc{eH sue %ec? ond G n UC %%1 T lﬂ(épsg énaménguénéec%? g-‘(ce agpsay anla accorded a
HER2 I(rDtnmIsuthanwﬁﬁNé\Snandaxﬁo]hgmﬁucI eot i des) are plated, or
Score Oaﬁc; s@l 1%9% g og?e%/eqlo mglﬁgrgge S aHrkﬁ%% 1rs% e me léessf | é‘xy I%wa 6?%% cglls.
Score lﬁr a)fznno’bdrbls pcncentlbh;smﬂaé)rmfe suamtrxgne@tected lmsﬂnorashalnn Otohod tHe@htnor
rce of... nRNA fcally is total RNA

cells. TH?&F\??: 851??@%‘3 mrpﬁm Ogﬁlﬁ%fnsemﬁé)gagf umor cell lines, and
Score 2¢:0r megpomutidergtevompigle ntendsue staining Gedhiserédie sorelthars 1 RN the
tumor &N be isolated froma variety of primry tunors or

tunor cell lines. If the source of NnRNA is a primry
Score 3t-unmoderatdRNAtrogrtolnple@xbangeine diainfirgris ebsenvipd @,mdre tam 16% o Lthe

archi ved paraffin-enbedded and

tumor cglrls.

Those tumors with 0 or 1+ scores for HER2 overexpression assessment may be characterized
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fixed {e.g. formalin-fixed) tissue sanples, which are
routinely prepared and preserved in everyday clinical

wee@stioaer | n a specific enbodi nent of the m cPOEUSMYS/055502
t echni que, PCR anpl [ fi ed inserts of cDNA cI ones are

as not ?\BRJX# r%%ﬁl gg_b%{% 8%8tlll de sé)asuvelﬁ‘c e+s°r§&r§g%ﬁs eb(‘fei’?)ra‘it%ezeé as
overexst@bstgdﬁl@ The m croarrayed genes i mmobi lized on the

lgxﬁo%: wepex? essin n]—g(-g% m%yebqaqgtte elarlr(l:md OFI tg n}iémlca?scores fcc()jrgespondmg to

I di zat ri ngen con
the nurﬁcbeu of c@s@enﬁlﬂw @blet\dd ceAcped bek ambgan besngereniatditlochemically:
orporation of fluorescent nucl eotides by
0=0- lb%g?%les}t '?lginscrl ption of RNA extracted fromtissues of

1+ = atileasterbeit200,Debaipes/cdDNA probes applied to the chip
2+~atngag{ébgﬁtﬁﬁ?%d&tpleg é‘ﬂfl city to each spot of DNA on the

I'ngént washing to renove
3t= atri@nt-a@ple@moo,@a(btqplds/odhd probes, the chip is scanned by

C@{Eﬁ&g@sme %’?—fEIiP af @%%Q? gﬁ%pélcp&gsqoqlgagr{drlg epsrfdtent activation of the

tyrosing yipase dect;taik@naloPrce:aNm aqwcaﬁedUéAi SdEh§9-al d3q¥es 7§)psccurs in
approxféga?eg)?ﬁ?}r? nlI er c%gcrerrse il Qhes altlentf a%@s%gxanc = %Ya%cg%vgra?l survival

uor es cence Separa

are dingéﬂed éledbrfar am&weswwésé] lbtl9m]AShmen l?eyibr Saﬂenzems 177-182
r The re at
(1987))0191lté’n)§(t:1?$%,t écht?on%{l %},%H assa (S) Shch a3 h(e:: gNFaQ ﬁlgbytVenEag%h
Arizongpe EAT Hé’iﬁl@elﬁ’é (Vwist Hiisg) etag bertanca i mufohaﬂmeﬁ}&ti,ypara%e
1.0l 1 cale t|o affor a
embeddBl A B Mol RSBl o xRNt MR @B Rl fmor
PRAER Jeand/of HIERIZ axlgessmu mhag o bé evgines usiffuahn Wb dagsoshiaassay, e.g.

by adm?lzsr%e}in? Egl},l]xgec{ll% rgiu%l\{g V\%,r]xha%h&%?gwltgx h 13%5 tlé el%ulfscu tf)g) dgtg%?ecgaéld is
tagged pgh a dekdtablalalbl fag. repli@dileiiplopeeilectmally sce@sig the patient for

[ ely two-fold differences in the expression
100311261%8]9 {%“(%%hena et al. , Proc. Natl. Acad. Sci. USA

a3 PharidButichd Foriddations M croarray anal ysis can be

PR B R R PRET P MR R PSR Aot g

chemothéyapepfid qgmtusqu %Nfﬂalld%(wmi)thct geenahagiion o€ plepyd for Sorage by

mixing I:aql %lﬁl%g a)cmgl%gqudg?eselreg%}é ree (I;]fe 0y 1\5/ w@m (g)]tlo%ai Rléangg(ncﬁﬁtrécggqf 6(‘ﬁ¥ptable
camersnadcﬁpsentstor prats Bzeld (@emxhg@eaﬂhrnﬁzy&tnemwﬁ@k L §th Bdition, Osol, A. Ed.

I r rke pcer classification an ut.cone
(1980)%?%’%% : 61%]eniﬁ‘l)n af So ?’)Illle qluleh% o ?c&yﬁ%ug SOIHIQ}])S %@ﬁ%o&y crystals are
also comieraplyted Getl'S Eﬁn@pﬁ)@@ﬂé’@ £166 h9)( Séﬁﬁ)a&ércalallersﬁd’xaip)éﬁisSor@fablhzers

we non@RATy FARLERR! RaC T toePudTnarger o mov gl suh o

phosphateivisete, axfd cgle:mergama Addy; iplogidai tifv0idingt 43eorbie@cid @hd methionine;

raqvi di ng ybridi za robe for e
presers BT A ety o o B P R e
benzalkiopi)mi chlogécn bm&bthdmtuh ahloﬁd):nbmnlls bxsyllf dr berdzgndlcohbif, AkiTRataBéhs such
ent atr rovi d hat t

o et o W ke S8 e B0 B P e o
molecukar uﬂglmtr(]epstthaanbeurt 10 ml‘djaei) palpﬁdptldem Sro@ing, shéhds8ehuinQ@Riig elatin,

or 1mm&no {08 llmrs] ghy?%gﬁlﬁa 8?6]1?/mfrs S a§ Béwq "[9? ggrteg%%lgc? gclil sns%g‘hdas
glycnnesglmtmhmamemm&hry:, hlgfh]ﬁleeai@llhe&&r m;;ﬁahblﬁ)ﬁdtclﬁhfrldaﬂyllsacchandes and
0 {1 transcri n_oe ntitat)vely

oter BOR L A0 P Lb PR Ry, B0 e e AR s suears
such as EgsSe, mdltcpldes’(halloieydr Rgrbitdl salydorenioionasipioiutigast sodi@ACetal

tag. For nore details see, e.g. Velculescu et al,

Sci ence 270:484-487 (1995); and Vel cul escu et
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al, Cell 88:243-51 (1997). (v) MassARRAY Technol ogy

The MassARRAY ( Sequenom San Diego, Calif.) technol ogy
WO 2008n0%wi omat ed, hi ght hr oughput net hod of geneCT/US2008/055502

expression anal ysi s using nmass spectromatry (M5) for

cti ccordin :
compI{AEE B 1Rt G Ak NP aE R Gps Recti BT
PLUR@NISIS™ ocpdlyathylent glycd DRES). alyeplﬂhliejd entitedy foomplation® bre described in
WO 97%&%6 1 %!q%?ﬁslé/ dnc%apo% hcfi:reeI;n %y drefe{'aernlcerre r extension products

are puri pens ona’‘chip array that is
pfle-frdferdeidentiizumab lﬁmnukamnoﬁoemmspemee decbofnpﬁseb/léd)ﬂg/mtqfrtﬁﬁmab in

p on. Y resent
20 TR SBLEE s S 5 B OO P S Brma
formulatwntChIepmmsﬁ myerdi rreomzuniab Al Oneld. hisgiding-HEA befféexproesdisadrose, 0.02%

y Massively Parallel Signature Sequencing
pmyso%éé)d}%ﬁs nmet hod, described by Brenner et al. |,

NEteupmnuBition hcrhlnmiagg;so t&tH63 Brofe3Ihan( RO BA)ve corBpand as necessary for the

h rrb
partlcuﬁi?glﬁ%g\t?on%%mg PRI % Ic;:)refetrz;i)%{ wco: QA coplggglle%t%ﬁyr?étlvd?esg}ilalt fl(i) ot

ure s Vit
adversahf aﬂf@hq:allclabtb& M&rlﬂl&{lﬁlﬂ%l\@llcﬂi can by @gtba diith et HIER inhibitor, or HER

S, t 0 of ,
dlmem{ﬂ il ?{P t%g% alre (E(S:%%S? 1rn3}c1: raatgner?t%%ct{ﬂn{%;:lg SBf‘h 1}?§Acu-]ﬁ§lage slugably
presentfip bdmobyl anfrena siseanb Ietgfecmfze fr rhlean@bseaﬁtemed of t he

ainin m cro

t at
ﬁ@c@e‘%g%&éh}s may. aéal e entra a 18 rml%rﬂcaﬁs%ecs p_rﬁ?éred for example by

den
coacervatior eHwanisy ariR) 1nteﬂfhcealﬁ>bbmeﬂnd5n Gbr t;damptel l@ld&d(ymeﬂh'pllcatu&ﬁe or
na si mul taneous
ecain B B P s R PR T e AL oo e
deliveryl ystsms Offor exagpler @olélbilﬁcsf z{lbtgm‘re nhch@baEsatnlcmﬁEmuTsiMlﬁ maeé-parecles and

nanocaé@?ev)bg?rpmgct}gé%]ulm%nsls ém(f)lll teecr Q%ﬁ%ﬁéré’ cHﬁan? %eg%g{%ﬁgvlfgg%euncal
Sczence@ﬂ6tgemeomlcgnlaAuE@ (wquences froma yeast cDNA library.

(&) chem str t och

e P R G B P G SO BB R s
preparaltienséhcgucbfsemipenpaldg mosicescof mﬂrdk}ﬁriﬁ)ph)cfbld oy nidr€SAnining the antibody,

antisera ahl
which BERMC e KPR AR e or ab by Fnerronnce
sustamahte]emmaas:esmeludé patyestms l@@lodgelaaﬁbke«amareepdnﬂedydr@xﬁeiyect
ession. t e t rect

et SISO N 0 MIGHLER: 20 ENOELPRLA) Bluflrcl
glutamigja¢ith am«h\détkyjddi-glutamhtab@hgi;eglﬁdlabmreﬂsfdmmvmlyaﬁedaﬁ ddgﬂsﬁitemlactlc acid-
scond Q0P RoRHB s By B Bl oo
lactic aﬁﬂ-gb'wi&‘talclde:byqumﬂlaadb&hﬁdllcm’acétﬁtby alanioll}bbd_)b -3-By duS@Buti/ it acid.

cl%% %fa L1 to ¢ useg1 for & zn %]m %ggtﬁ%¥§ g? %cle:%l?.d¥his is readily

I'ng anti Ser a,
accompdistpn bg Iﬁbmabn trtuglh exehyle ﬁpmomf membratiest he pr i mary

hi st chem S oco nd Kkits
SRR bR SA RS o B RACR TR By
(such af pertuiumaPy, ot @ pimrog:eltivel doerpnaitigarthdred! ﬁﬁBprp\hSedd@flilcm &@thas comprises
combm{ A ?n i g c%%ﬁettﬁ/e 119%1%1}[& S Eglgrfwfecleu HFfe&%@?sﬂtéc{n a&d % éa?)aln?elwg% Ehghtg
1nh1b1toobr phammcetﬂcaitcemmsuﬁ)n|1sr11®tilua‘iﬁisﬁor acaing)a pitleetrwithd HPkSof cancer (for
dy of chan f roteln exp ession in
a2t e 150 BL 90 £ RORATS BL B SLE A SR A0 L0
expressarfﬁle’oanadeyel lypiticaltheymédiml levdefor HER3 femrém ngths ta®p& typebhd/or if
the patléc'n?’g can%gr sgmploe expresses\ﬁMEﬁg aqevelswin h 15 g%eam? than tq}é 25" percentile

for HER2:HER3 expression in the cancer type.
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2-D gel electrophoresis (2-D PAGE); (2) identification
of the individual proteins recovered fromthe gel,

W@ 2@8/108440mass spectronmetry or N-term nal sequePCI/H§R008/055502
and (3) analysis of the data using bioinformti cs

Pr ot ' d | uabl .ement
SRR G- il Sutt B A FParr ARG B Quch Sp Beiabine) or a
pharmzﬁ;leuﬁmel compositichoddéof &t provided] Wiergih the imetfet hodpriset @nt@tigih a
rognosti c markers e
packest 1 SRR EHKEarE R octal e PP R R e o PPt o ke g R e
chemotlﬁekiapa‘utlc adenOdt phdi’rdlaé\fmﬁbal E@rﬁ;ﬂ:&ﬂtlﬁlﬁnsﬂitﬁcaﬂeﬂe“mre@ﬁngaa patient with a type
t t for pr jn ene ex
oreanGERLGTFACEYY Y GuPh P REC S Bht ISR Er S RRRRS b leve
greaterslmnrthnenedlamdbwdfongERRIébépressmh at theeancguyref i cation, primer
t i ation are given in various
Sﬁb??%h‘ggm%vgﬂlrlﬂgg ! {" ®es (for gxarrpl e: Godfrey et
alhe idvenfifa] leeein Poeigesashétigl Br treabrle Ddati@GAM)a; tyBpandst whikh is able
. J... Pat hi 158: 419-29
o respfi b a £¥ER, B4R op PR dUE ep et oRat e i ies
therapentieallp gffedtivé rha@lat Sfeh:ft inbibBorad the phteehf, wherhrosheieht tsuaier expresses
HER3 %[Ir?ggvu sTc’sa{ lt& e%q} eveﬂﬁr %&Rg%gﬁﬁgﬁéﬁ o e%ger%?& ag{i/gltl the cancer
sample&@ﬂéﬁéﬁfﬂm HBR3 EWAe‘fe@ﬁﬁich isqfchied Ehaﬁﬂ‘ﬁl%‘f’ pﬁadnhQITOISHBﬂBHERB
ar vers
expres PR dG PG DS g PR S I ael beerepreaoter BERE gl i i e
than th@ER pefdenile Foy HERB@xpladsinan e aamabryiz@tnti/or ex@&@iels HYERRIMERS at a
t t ti ava i ent on
ovel BB o BF OB on g SR et e et WA el or

HER2: HERBexmessldﬁamhtlfelcacbeiuypet he tunor sanple exanmi ned. In
t treatedhren |de

ro
dRgradeny et ient B im0 oyt arrethed s Gy & paen
with ovifikR? péitbiaiabr fallapeanttabervaheey @mprising agihiserihg 4 thetapticallg@Siective

amount, % QF’%?E‘&G%@’ t ei%tlcla_'lg F%heregg Iﬁ% Bgti/eﬁ{:‘ e%%%%%%;f%n %3?3%5 |l(eéryl less than

the me®ar leed far I—H?Rt?oedpiedloﬁllxﬁ sugiag @eiitomsal of faloPish b @hced bi@i& Ywherein

o o B8 PUEL S0, ERE LB PR, A0 AR R ALETE o

for HER2:HBRS egiressiog in &vanls perit@italpor falopivnaite caiicdt. M figs érbbodiment,

et TRy 5 4B B0 g FE 2

HER3 émpreﬂ@cﬁreintoharan,]ﬁ%oﬂéal tdi &llopia®d tub€ ednk & ana7616ex§ﬁ|sde§HEREHER3 ata

evel wRght 508 e oAb s P RTINS o 4 apereentle for
HER2:HBR2Expeddsibii) ilovagiat fpaﬂtoﬂ.éi%of)fallbﬁiﬁl tb@hcegel I s. Score 3+

rate t straon ete ne st |n|n

I BRTEa R o PeCTREATL5s HPCPLNE (IS IELFiar b Buient with

type of carvexehisH ik AblO tcﬂ'ésp]n’rd seehafoth@ipetltRiyem\compididsnaifing HER3
assessnent har. aCte edas not ver eX Iessi

expressfs ¢ T BT FROLES UL T on oS aBanT By erapy
if the carharsaaple expt&tesdtERBR b &D(zﬁl[)ge&&lr t@n HER?edlaf[llEWBlrfSr HER3 expression in

over expressi HER2 r at ed
the canSk R o B 68 SR G OB L o b B AV TRl A igpian
tube cander mpide@ pidtintlzh&istnt eatihe pertafiae ssRlofdartulieahcer, andell as

advanc%(fe‘ befrégt?ré/ eap&/tore r%&n%gtdovgh&ccggc@r Cﬂqlel c%em(ghe:rap%ﬁt}codggr?t% prefably an

antimetabolite, such as gemcitabine. Thus, in this embodiment, high HER3 correlates with improved
response to therapy with a chemotherapeutic agent, such as gemcitabine.

Examples of various cancer types that can be treated with a HER inhibitor or HER
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1+ = at | east about 200,000 copies/cell, 2+ = at | east
about 500, 000 copies/cell, 3+ = at | east about
WQ2@8008@0 copi es/cell. Overexpression of HER2PGEI/US1968/055502
3+ | evel whi ch leads to |igand-i ndependent act [ vati on
0 I OSii S Hudzi ak, et
d1merlz'&txon mﬁ 1t a{j§ te%élgl h.?% @5&0}1 si on (aﬁvfbvg.??sefe 8 gﬁnc%‘r ]]),]es 1nclude

ovanara[:apafeu)gemtl@ll yan%%béplmtewan@arhwm&ancan dlcludmtglmmtatlc breast

nts, a free sy al and rvival
cuncer BB £ ol ARPG BTl 01, A BN, i ana
colorectal 98103r; IiSbrervptboditnest the czﬁ‘ﬂ:ereﬂﬁm is ﬁ%ed]ﬂ ddvhB2d, refractory, recurrent,

ative addl tionally, FISH assays
ChemOtgeraW I)egls?rht Nﬁmﬂ"{%“fta 16" 6y Ventana, Arizona) or

PRErYY @Ixtm’bl(etHﬂR (nVybﬁms HER d1m¢*r&m$<)n infdyitdo endi@rcherecth@sieutidiagent

preferaglg xten&s surv%Vﬁlg 1rfé:%( %rﬁt%m(g nSel(r)TIP 3e Su%“‘ﬁ&@ggﬂlgfm Pve&%fﬁugﬁvql F]OS)
In one erhlmdtmum nherd-ﬂERBthahﬁ:Hﬂi niHEBIRBr @%ﬁk&menmtlnmymmhtmxbeds survival at
val yat ed .usi n nvvo dla nostic_ass
eas SRR B AR A Dbl RARE i oaf R e o
standarbiofickse, fdrehamhcecbkh@ traatdde detected and is tagged with a
ect b nadi pact i and .

S EaRr BdBnenColnePolTRLRB I LBREROTH SRSy, peroncat
or fallopiaa tuba bmcer Me paﬁ’hatrm:&dem acbzaxhce&oefmatoa;t Ir@DBenTI’tﬁEIﬁqﬁEd:tﬁﬂye
re51stant aHWér @gt%n%msrresmt nt ova%rﬁlg rpaen{eg)lrjleal? 8r p flde%z% EfFi)e cancer ﬁammsgatlon of
pertummab or tle pgentwndyh for leanple smsltd slul‘W\ehitll@Bt @mﬁ 2p%enme edn favival
ach1eve bé/ .3 mls?e)ﬁné topf){eganao{r] H%‘sto Iblgig)é?rugiﬁm t ugg api &eg | y

aﬁméﬁilhinhxbltoram}iﬂﬁt dlmeammp lIﬁﬂJﬁtSr 0Kl/o8 tlehiotHempesic agent is

admini%tgrzgﬁm’o% tu%%ra péc‘u(eiiglg éﬁr%aogde \61téh:,]ké1?)gp l%lfetl'i%ﬁc el?]cg]ég %Erﬁ?e%:ous administration,
e.g., aslayoluk b1l hyzedtifuonninfuaibn ovks a @eriaigd aﬁldsb}&ﬁﬂrantusaﬂﬁ 1ntraper1toneal

mtracerAQronma;,dach ?}%@ﬁ@t?a'e %&%%Ptg%?ttéoev& x?tragl}egfgl Oég.e(l ogllczgh?rénhalatlon

routes. dntmzbmbus hdrzieisgatanef tho attdodyistpeeferedi pi ents at t he

o oF PR @y SOUSTRA B aDBR g aten R ubnEr s

inhibltca cand:zlsr chand)thnxpedanagsnu witl ldergbné gn s oy ot canaxe it@beatredted, as defined
above, ere sev r1 g bo %e & e\e{:%gzcleve%etgerﬁlg am?g?ﬂy po zixdggmstered for preventive or
therapehwmmmsé‘somewnma}hérw t]he patraniz dinkahlistonyahd eespaies to the drug, and the

{ honk.um chl oride; phenol, butyl or benzyl
dlscretlg 8% :I%ndlf]%& ySlClar abens such as nethyl or propyl
da Dadi)ml'bodmeelfmbd dasesinlbinglis adﬂymbtex’ﬁd%)(ﬂfbdlx,ed dose may suitably be
.. 3- and mcr 230 ht (Il ess
admml%‘ﬁgcﬁ to %e ukleni 6t 918 éllm g\jerégefrle \é\{bt{ea eglys lﬁgd déﬁd:h
adminiﬁ@e(s @retfmabay s the rggb &bmrapow QOmlgmubOgl 2®b(luing :’c)Sthe inhibitor. For
example ytlger £ ;Re dos rnap % {ﬁgéﬁmﬁ;lﬁgl 4%@ mg Salgef%{)gllgﬁ% L}Pyzrgélgaﬁpgg)gﬁ%ately 840mg,
or apprbmmatel;h méona@asfghnnmbnorgsuclh ysﬁjegezﬁngb nosacchari des,
char ot 0 rates in
B N L
approxmteED'Foél:y vsdﬂg,aapﬁrosmhl}as/eﬁlmﬁﬁkﬁ ﬁpmmaﬁem every Belak)se
cau nt -ions s [

approx1ma{e? eve Véé;(ele(ss %l(lt eorzfgraglﬁ S)fuélfitﬁ S%I evggglgsg: !}hgﬁa?scgcgse%mnay, for
exampla@nntnmﬂ tocbesnrlmim&rahﬁrml diskake IﬁSgrE’ééEEMdt/ﬁ)se evElkt LROMeECGHhE 1Y

sy RO AP 50 i B R AU ABEEE g o

fixed dosacayplor Altndxdstéred.ei n by ref erence.
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The preferred pertuzumab formul ation for therapeutic

use conprises 30ng/ nL pertuzumab in 20TM hi sti di ne
W@e®Baows40 120mM sucr ose, 0.02% pol ysor bat e 20, PET/URIH08/055502

6 O An alternate pertuzumab formul ation conprises 25

rtu ne; HCl .240

P BEdELTR e s itk bt Bpciigo il Rl goved

by one Ioemenemnamaylaactestosacs) of thic lantmndys Iinha«stheammbaahmlemea plonbiywiiche same
nec he particul ar indication being

dose ar??%nél 15‘5,%% }eﬁf:ggu f'y those with conpl enentary

a:ﬁ‘tCiOKdﬁItgi tesnd matbrrc:tbemwmnwdvﬁrtlﬁs'hyenﬁélf e Ciededs o PR dimerization
1nh1b1tor2% g B)e z%n% Sof %OEmate % goacfl cg)%ew 1soall:c]iméx}153era§ E%l}ow*g% By one
or more dnstiuf aﬁ'melammelyt42$eg (mmmerhnﬁbmvse(sm ofthermitidodyl. e aratntenance
doses aref I%re rta{:)lé' 1ms etrfhd abOILJ}?egegb Iérev?etrell sg noae taﬁ%ﬁ«%%a%tttgvg ggsegru% to 17 or
more dpsegr edi ent s may al so be entrapped in mcrocapsul es

pz&ccgr %nég? gr&o?hraer S%?e?@%rpllboz 1 ?ng ﬁp fhe %@Er{ 1%{1] rf%’? érh rggr &esd c?orse(s) of
approxim},amh‘l}o M;ﬁﬂmg on‘the HEIRLdlmsmazamm 1glﬁbm¢rl(e1g rpeﬂzumaapau hésinarckd, for
exampl@ nv«%}é [(l ekaa[/\c%o %(/)e 1|s {:ll%i‘ﬂr)(gglrélens,t Nt l?]%% Iporg)e(gﬁlﬁ %txecy (‘ieosé/s are
admmntterpab s@m®s yip &l doe m:an (Y% cgr:lespdmd rlceg;:r avidediroénul si o ns

articli.es an nocapsul es

g% gﬁot{\)er e hl (%Ill}%nst aat‘r;I xeeg gIOSS?C (g)%prcgumztelﬁ logd]m&[naffghe.% dlmerlzzﬁlon

inhibitd?llag. maxteutelg)as addonieaee 8s dBhdingdhist,ifainwe@bp Ione d.mdrelmaintenance

9803Xl[8§uls %ned re|t ease pr.eparat.i ons errgtse

dose(s)(o} epFPr a%l About one or [jore maintenanc eq Maybe be administered to

e exarrpﬁw es Oof sustdl ned-
the patlpmtepay étweekssaccqnmhgjdﬁhls embgémeneabl e matr i ces of solid
G iRel Y nt.alni the antibod
Wﬁl}ﬁ tgcg g%ia{r néﬁb e Fﬁf}f’?lgl%rrgéagl nﬁ%lt motlilerzg)\éﬁtlc agen(i may be
adminift¢rkdas,a sorglemant touapgent,agbe pafxa nmdpeSnahlfy txsaxsct thedomt&ﬂxaﬁas ef the
1nh1b1tqu T c%ﬁ%hea?pgey(tycga%ﬁrﬁ? lath Sgaeg):rs QX ({"ltlo l)S‘hegn erape 1c agen‘t(s)
Exempkat;yl ghémpthgrhgeucoimshiy )1¢rei|ndﬂ1@!ddacgemdeabn(eUcaﬁ)opBah pablgaxel, docetaxel,

topotecax% %br%po%o‘n%a? 8&’ or%%ﬁnro%regtfgrélr g 3{“116Ts¥noneeﬂ3 %] Hem@heﬁweutlc agents is an

antlmetalmmtteaﬂlemotdergpwdakgeet sluatc¢s|gema1mbdxgl Th@&dnﬂm&d ladininistration includes
.copol r&_‘ 'l?t b
coadmnrlrmlstga?lo MRl S HaD ad?mmstaa%o? using eparaF 1or§:soc]r ‘a émgla .pharmaceutical

ospneres co | C aC|
forrnulat'xop,oalngf mmsecanda ddenupsrtmltlmdm eab«ﬁ'toatee)wheami)referably there isa tlme period

e BB ol ORI Tl T DGR i

antimetdilige qhsmothadpeluyc memonqyl hesabmdnslm;ecfpriot toabi fOHOWlhg,leghustratlon of

fi It o] nbra es. Accordi ngl a hod. .
the 1nh1§1tor IIn tﬁlhsf ls 51 ntgtlﬁg 1{1_1@& eerbat leaFt on8 ragrglgétr%ﬁo&g)? ihf g{ltinger]iabohte
chemothenhpebmd a@ent(asdl eﬁeaaisonp edmmzstrmtain)o,f therinkabiph arpieaehly agadximately 1

osition t h

month gr%rg a,nd most re ra n}a)rommgtelﬁécvr(eglgs’ or}i\%% Rlﬁeﬁng%lr\}ag rth%?.ntimetabolite
chemotpfhmenmmmtlaodithe mthtrmtos art hdmingrcdaoh@bedtlysd ateipagent, irad single
formulatuo]ai OT seParaﬁ ?ormu Aiok h?‘rengncegy thct%| fOlI?bn;{i)aglon ot @ﬁcéheg}othgrdaﬁ%u&c agent

r eat i ng a
(eg. an(lmetabcélxau’npﬂnetherapeam agenmcicarg)smmbnh) and tlaihlgbit@ (¢ @ ppouriimab)
the inhj.bitor t he nt C
may reSél)i:(E FIJI} ae ssynergls ﬁégre%tervm nea?glltlv? s eraD Flﬁlc%e%ﬁ%zto&g dPazlﬁntl evel
fRarticHRB d@icpt dsmbiberapautit hene dasrccembmy)gemmnhk/ iohibitdr, & § eor therapy

of ovargl}x] can%grt 1nSlu§ chgx{tl Scﬁagghtf: F}hen%@‘?z%peu%lf 8%‘%%?1{_'5% %e'mcma)me a p!atmum
compodﬂEmchHE%bcaﬂ@mesaxmm such a$ peelicsi oedocbtym tbpoteaekd iot ligRoma
nmet hod for manufacturing a chenot herapeutic agent
(such as gentitabine) or a
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phar maceuti cal conposition thereof is provided,
wherein the nethod conprises conbining in a package
W@ b@sabiwdt her apeuti ¢ agent or pharnmaceuti cal PCT/US2008/055502
conposition and a | abel stating that the
doxoruBfEﬁ{mt her apeuti c agent or pharmaceutical conposition
I's indicated for treating a patient wwth a type of
céum@réune(aéﬁlenplhelnfm@chpbyw@gw,lléardrrmastcted )1s, usphlbragdininigtéred at dosages
r
known Bﬁe&éf&n{a ?)tlgr%ﬂg?or\ﬁ/eg{/&g{ug ? célgk Pg%’% ?ogé ordle gaﬁtvg side effects
attributgllp toeadminggyationof the aemmmhtwltetmotﬂaﬁpwuh hdgnt. drrspairden and dosing
schedu eE] YQ% rs]&éh%ﬂelncﬁﬁe%ﬂgutpcr a%gllltglglg}r{ B V\‘/I(;@& Ec%grd gb? Iy : %Ogc:rure}%s 1nséru{:t10ns or
as deteathR_mp!mrnaby biothe dﬂllddmcahmr i Wizetr¢ thm antimftdbiolite IChemotherapeutlc
agent 1&%&5[‘.&%6‘1 greﬁegarﬂ)n h§ zﬁi%dlﬂgcfr"éld %trllec{o?enti%%éeﬁ %é)(%;\% 6&fnfg21%ith\f§50mg/m
(for exqyeplé approxémaeln ¢ eG0meip) desiegandERS days leanld@\oé b 3pveesk cxdivan
t e r
tlgfg%er%(%%?l € irih, ¥t%% %rg%%gyg%goll?@%ﬂgrﬁg'tﬁérg&uhp %gegt ?_‘E%gﬁ;? tic
regimes may Yegowbinphthetawitls Igorezdneple, tah@mndl ﬁhardz Hiurth peee) ceemdthegapeutic
agent(s&ﬁ’na Bﬁ%nﬁﬁgﬁd %l%[eﬁistﬁ% gégoﬂcf’]chgxggthg gtg:ﬁﬁc( zgg}{tplaﬁ&sr al%other different

the patient"s cancer e
antimefabaligd cmmmbbrap@ltw exst, bhaghemhibe2pubic peencibartis haee af antintdEaRalite. For

exampIaé%gmlﬂ%rtl&%&%})ggtgﬁwrma%%gg t&pxge/a \Ech%%(ﬁ c?fcé%oﬁ or docgtaxel)

capecithteneg br flatmein- tps@ifcmradzthgrargnwgemt ($uchas ¢aiteplab, lvisplatin, or
oxahplﬁﬁlg Caﬁfﬂfa!c&cﬁmg gs{uf‘ %I% (!?‘FLE%B rlé 1é<$t? dgosrlg[%l Eflogcgr%‘?lcmi] ct:(g)otecan
pemetr¢xed,emirca alkalprddwcu esviporstbtukb dnd DK 28 dCorigails” padiffernit
i ' l,, or fallopian tube cancer

cmmoaé%%l%}lﬁés/%g@%&%ngﬁlglgt%%g a therapeutically effective

dotbembergfeutpergeniy atahayt e combinpdiwvitietie jnhithiter idror theenotherapeutic
agent npcﬂ}de Egjon% of ggeg f: e@é@c[naé@?rgrggﬁ%{slgfugﬁori lﬁﬂ\fﬁ \(lilnlle%sig’tlotn 1H:vitor (for
examplp.ergroveoth elibitopr HER? artm;bp@mut:lu@eraetanmmb andiER2 amhbqrcbrlwhlch induces
apopto%!‘@f alﬁ-%\%ze(;uer&gr%?sﬂ%a ; Ié,r%ﬁl ag nC?,E?E‘rZ» %gﬁ aéugr%@%%r{_' eot) an
antlbodHERQctmnSﬁphfé@@n omor pssouiEed atigenpaich mﬁ@ﬁﬂl,,HERB HER4 anti-

u [ ref er abl

hormorIaﬂéangaB%r?fgﬁ gne%n‘glﬁéggfé’eg )((:JE)I]IS oglg{ie guc %g@x en ?r a0 afomvé]ase n¥1b1tor a
cardiopragedtaps o priagant errred@S iy mgrcemiat difsénttgm abﬁaateémwshmpy) a

B T e
agent (¢sheprally fhev anEthOIdd&yéﬁenémtuan @feeradbhq,tk AVRSHTERT 1”t);heaﬁrosme
kinase %\E@}tﬁ% ?Oggntﬁy ?@otr éilo mstgr{ce ]@%]‘%FX ll_I 181?1@13% lem stleroidal anti-
inflammatay dewg, ekpedh (CEUF@HEX@)nfamsyl p‘amxﬁara:kemhaaltﬂe(tfhadaxﬁpie

T1p1farr§ g/'Z%%?\l‘E\%%}lggy I@ﬁ%%&yava?a{bleaﬁ(grﬁa }O orl%gsr(])% grvl\% } oExﬁso%%( E%I}aaaﬁrélb tSCEI66336
availabdient SabenngrRlsughyy ad@iody ﬁlanblm@ ohﬂlEFﬁaaquqnmeﬁ%l 123 siich @ Oregovomab
(MoAbc%@qgj;, ﬁﬁﬁ%ac% nfer 81%21 E tﬁ%ci haccme gorg?’k%rﬁxgxw or APC8024

erapeu age cancer
protein g aqepke éroe»dbanésgesn HER3 pattxda vihcgine Iﬁogﬁ%ﬂ@bniabzanothhé{ER targeting

therapyrfgg il r?%l ?u%m Eﬁﬁxel-;%?ffgyb '”ﬁttn'ﬁ %‘ttﬁ‘rﬁ Pt7¥£’7‘°14 C11033,

pre edan c’er
GW572§)\1'@\rIM@hl, lFﬁeTAItitﬁdeat), Rafranfiat fae pmihaputom (sdzefoc am'x@ie WO 2003/86467)
dOXOI’Ul#IQIﬁ lI‘HﬁI hlg&o?ll gé %é qmécili(c))\rln%{aseg p\i}lélﬁ?(g auc% as 0 ote{:an taxane;

HER2 aemchwR dueldmoslemkm@v amtmtnr giaim edrpatifihds W DG TEKape ut i c
agent is prefably an antinetabolite, such as
gencti tabine. Thus, in this enbodi ment, hi gh HER3
correlates with inproved 76
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response to therapy with a chenot herapeutic agent,
such as gentitabi ne. Exanples of various cancer types
W@ b@s/1eem be treated with a HER inhibitor or PCT/US2008/055502
HERdi neri zation inhibitor are Iisted in the definition
(TELCW‘A@%%M@%“@ a rE’J FJaﬁ@ﬂtQ}gat ft seta¥lpc?15as bg&LtUﬁjiﬁ af?t\fig;n s@ rgtermd or
canc peritoneal cancer; o Ian tube cance
benzodiszemrst a ggdicanent fhatgirengints gr tm@tsa?kmaaah@r paesant accqamreples including
[ I ) .
toplcal Q,l-vﬁ@ antl%lﬁl@%ii%%'aﬁ%%nst ::tl‘lgf é&%ad% greoa{t}s & &%,I agkr%éi elgl‘ﬁglgture reducing
medlcamantcﬁwh as|apetomieomh siihmEtramitveorqaaperdinayhioHopoitic et fictor,
i s advanced, refractory, recurrent,
chenot her apy-resi stant, and/or plati numresistant
canfglde dosgprs derpyy wf thhaliove codBRinistdredyigents are BRe presently used and may
[ 1. 0. hi utic agent
v o AR OIS 00, ShTBINGAGREL L2 200
flnaddigen te itlwegﬂbo‘(epﬁ@)lpeamjljegl!meg\ﬂ@thtnt Wy Ve Mec‘(ed@ surgigal removal
ofcaanPc%ll?{H&%q ) =Tn . hhié%?{_apy with the HER | nhi bitor or HER
dimerization in or extends survival at |east about
28 bsrartheanttibiton iss antibedy, pacdtrialdy td apingstmidringbatyiingnaked antibody.

r f,

Howev glegﬁgﬁégté)?%{l%tggg "na ?g g(gnjl.lgg{ed %tﬂgqgt:;)g?({r%e é&frilng et&ta%é/h he
ConJugittﬁbln’r@bttM@dd/ pW@EWQ WthrCéattw byng lsfmﬂi ineerrtaligddtbly thevgHi rasnlltmg In
increas @ﬁllﬁ:liapeg\ﬁ@lzfﬁc % &@ug@ﬂe Jl Eﬁ’lﬁl qg&ﬂ&aﬁéer céll-ng W%%Ilﬁﬁrﬁdsnﬂya
ave a vance ractory, recurrent
preferredrarhodimentafy rczetgtostcamnt tazgeth/co nntqrfeaetsmmhmurlels jiasitl &mthe cancer cell.
Exampf?:y@féuﬁpcyt&g}[l& Bé%ﬂg %CIL&E rrfa ah aﬁmgmﬁzﬁ{s] Crﬁ)ronucleasefs and DNA
Adm ni strati on of pertuzunm e patient nmay, for

endonugleasaml e, extend survival at I ea_st about 20% nore than

I i .

P oL ALY X AL BLRAUNG, RG] e s o
examplp,nWDBﬁi/%?er pobliskERMerichrbt. 122 ¢ooeeriingihbiuseot gamedhanpy to generate
mtraceﬁhﬁgﬁﬁ&g{ gpeutic agent is administered to a human

ient 1n accord with known nethods, such as

i "Phermmlmj erdnpibey tatzktong the ngelsic ad @ptiaialis cantailzy in a vector)
into thec;%%ﬂtg UaHs, 'vﬂ«folﬁﬁa AN Hor B vﬁ%rdeﬁ\%ﬁp e Hl(ﬁ@ ag?cy is.injected directly

intramuscul ar, i ntraperitoneal t Facer ob rosp HCI
into thmb@m,tlawéla@sthe Bitet wizreathe argibbdit is rdqnirgdaSpnewvinal treatment the patient’s
cells ari: Hatn{o%dq ﬁ]%%luclelg Eélh is 15@&2159@' into ?reselhlgagtl:(?éeijlg gn(f '(Ryﬁlgélﬁed cells are

ntravénous adm nistration of t
adminigi¢red ortheuptierkgither Hisectly en éortekaomplo renctapemterdewthnmborclanmrb,ranes
: l, , t

o 151858 0 SR AL Lo HB Sl 80 LR Sforr
variety of tectmmyies aviathabiirefot m@a@t@mg nacsielgl efijnead vmblw:ells tThe techmques vary

dependglg::ﬁ?%ﬂo%yet}?eg %C&QHE@ Geil gs t%lg er?e%qgtg Ultu%heclehse I vztr'o or 16 WV{) in the

etc.

mnistere reventlve or
cells ofrjl[gp(iptgg@d hosm @Qqhmggestsh@th:rfyr the h{glsfyapf rexteicsici|intp maaimahan cells in
d

vitro 1npl#,1§et tﬁé ng?)@ glﬁ)gs%ﬁ{%g Qﬁeggépgratgﬁg’ nﬂgﬂﬁ%ecﬁ&ﬁﬁélgﬁﬂgr}i fw’Aeﬁt éeg()%eénd the
calciungpjwephate prqqtputmcmonethosi ddni nosmerle dsed Thaorf foxadidaskéversgf the
gene s SYidAhly be adm nistered to the patient at one time or

over a series of treatnments. Were a fixed dose is

aldheicirantle predkrreg irefier migleie ackd tuassfq:rnecﬂwmauasam@eieﬁmnﬂfecamwtth viral

vectorst%%gg ?SII é)gigxg)qg'g% g]%ﬁggg siggleg E v1r 05(0r aﬁ%ﬂo asgog{f d gus) TG lrg)d Based

systemg@gnf@ﬂipiﬁafcglliyid&@@h@qd mgfplmﬁthmeeé yre EKIIIMﬁ DﬁPE and DC-Chol, for
examplg)D Bh Sl %&&i%& %%Qﬂgibl% @%%d g nQ&l&Q heid §0Lﬂ,f% vith a a%ent that
tuzuma ere a seri ses are admnisteéred,
targets thia éasget paly, suftozs apxatrhpide spebidic &dnicell strredemlypregxotamtoethy target
every week, approximtely every 2 weeks, approxi mately
every 3 weeks, or
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approxi mately every 4 weeks, but preferably
approxi mately every 3 weeks. The fixed doses may, for
We@x@aphE40 conti nue to be admi nistered until di BERES2008/055502
progression adverse event, or other tine as
cell, a 1%%&‘ {om pe%g torX)n l?eetatp Qt % elr:é) ltrxpOiOfnes are rf%rnrpfe ry%.)*crin ?(gelng which
bind to dcasldamrfxmnhebra&mrmls Iassbcaaied Wltlmﬁﬁloe}l‘fdmminamtu,se&fheta@etmg and/or
l,0adi n the anti re a ered
to fac1l#t19? Fptakeue % c 51 ot%lngrr%rrotlléagrrrrlﬁrlltﬁ grﬁcg nc HOLE ?a\'gj cular ceE?lL
antibodgen tforlpoasins wmclammlbfge int@ndizaeliomemtycliag, ;ahahptatelris yhaofargehmtracellular
locahza,?lgn andd enlslanc 1n%ace§rqa%a?tgleflé 91%et tg hg{glﬁcé Qfl’irﬁc\:/ 89){ me ed1ate8 elfdoc%asw is
descrlbekbﬁ& emémﬂﬂEIRy Wuneal. zZaBiod riChemla3i4u29-4432. (9987memd Wagnab)al., Proc.
I | cadin ose s, adm ni ste
Natl. A¥ad A?cp p&%?’@%ﬁ é%Xlo (A} 9‘5@ ﬁ(a" Teview gt%tge cun)entll kr%lé)?vgl gyne ﬁ:ﬂ'f(mg hnd
gene th(;naw Ilfrt)@mcam?:e Aﬂid&ﬁi(nse) ¥, (Sﬁlehd?é%tﬂ@ﬁ bﬁk@'%ﬂ'f&e 2):10 mmm% and

oses. a refer about every 3 weeks,
the refefeélf eSSty o&?‘grp "of a aglg'nle&s/\ﬁlslgsglégcmf‘fp to 17 or nore
de Sﬁﬁher Anbatidem gl lh@ 1rﬁrémtoh,@rn amc&f 3] mraedfa&nﬂa@dmtmiamg maferials useful
one

for the bREpE SR UGheerB B isP S oA RT3 SR HHFIE B ¢ or

manufa@tﬁre@ompﬁfe@ 7 domdiper andea Abklonpekar édert boor Bxahpldevitviesr gonQiner.

sl Risrf I o ie Bt cy Bty <o 1he cqffnimfatctormed

from a odretyyd atatefidlg suwhcals ekays, or alasticl dhg ecrntamer telds sredntain®a composition

which i i§ Bg%ﬂger %’f g%% e Eréglsaa[s%gﬁo?glg Prb%ts g?] ﬁ%prga‘y Xlée.naggteenlg access port

(for exqpenld the cutipdiger @y adm inirsteasus dolasonsbal; oadvinlthadi@g @ stopper pierceable by

a hypocgeBBlrc (5%%2;8? é?eggg (%% 85?\/'(3%%631? ?q&gcogl?p%ﬁéﬁ%is %]:e HER dimerization
inhibitdipsiuct Bpameamdn e Sheﬂﬁ)!bebi@etﬁld ﬁgermt stdhrag @em@tabllne pat i ent

FiER i e TRER-G et SapTise FHREoPLBprgprpiited
phannaedrmnmylmec@meletdnlcermgﬁfm srmyas kbectadnrsnam whtarfedmﬁ:sncm (EiWTg} e
phosph%\ne H:)Hff S&ﬁ%ﬁa%gr{gf 0%502‘?“’? mﬁ?sls I%?lg on al | artitle 0% manu%acture may
further aleRd©bthamaydeaiatsi desiagle fitojn, a @nGhendig and usm)srtzmd()«adtd intluding bjher

s) Exenpl ary chenot her apeuti c

peu
buffers g@gﬁ% I%ﬁt%rls &eﬁél?sh%q%%ﬁ%n Yenci t abi ne, carbopl ati n,
plaxelklti axiekticld o€ mbufeture dfapofreeatinveatict Ogo ihélmﬁﬁﬁ)ﬁdﬁhaﬁon, for

cxampIg R R L B Rt Ao an R s e i wed foreating
cancer wheetit bﬁieﬂpewhbeﬁ‘ eqfends LRI und®r HERZHERD i ahedefihb@level depending

omhj.ned i,str ncl udes coadm rati
on the G LT Onlafi ek s PGS U PSR S Attt e Rishas
magnetizhllyaresdrégl reedpinatersn dBpiby d]ﬂd) of OCMR@VYI Ohe lab#1dr insert may also include
nistration in ejther.order

nsecutlve ad
other iR E 1t M Pl b Lot g e (e ity arict
of man@@dtire.e agents simul taneously exert their blologlca
tivi tle ntimetabal.ite che t he
g(geélﬁrtahm\}c Bléfogla?ﬁhoxh F’gi %a[? s BI} P sut‘lgns 116}.1511?% 8%5‘}%8‘? }ﬂxarrnaceutlcal
compositthits mridsdosapt if@ms effectiely amtatelyt dlor edampteliihs f@lslvirgiinferation
.th Lol ng bet we one dn1n strat | on f the
regarcifg e HER B RuohTRENE R PR PREe SRR A Tlistin b feer
pharmaackirietitss t)l[aarhadbﬂynafmdshﬂ\,micmlhhidiets (blfﬁdaSy i b el hxidycatlons and usage,
ox i mat el era
conea SERHEHE MG peqiBikeadifret E8%onS PP Blfty Tofpind
adminismationyedvabglpli¢d pohanwkdge capiiohs, cefagmnrt amipdtehhi@formation.
i nhibitor are adm ni stered concurrently to the
patient, in a single
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formul ati on or separate formulations. Treatnent with
t he conbi nation of the chenotherapeutic agent (e.g.
wa@niosiretabol i t e chenot her apeuti c agent such asPCT/US2008/055502
gem:itabi ne) and the inhibitor (e.g. pertuzumab) may
t.in yner gi st.i c te n additive
sl oGRSl i py B B mis PR B iR comprisin,
packageltélsgdf‘thﬁﬂ Wmﬁch&mﬂp&u{a(bsmoagempﬁsnfgm HER imhibitbr) gr MER ldintdrieation

i Pyl et bR Y R Bn ARG iisne sucn

pharmaasutig@ Ronp@ition &g indicgpédafor mwmg oppentndthsitgpe &ancer which is able to

oL 5 O P LR RSB e

HER3 aﬁla&emat lhsnizpelt maliamgevet for HERA dmprmsmh @t el cankc& typz:waﬂ/biylf the
patlent S 83@:@ s%rtng exgrgss%sdlﬁglgglg{gRg %t[aleg‘f‘f]i %%rreal ea ggog}ebg‘n percé{mle for

HER2: HEgabxpmmsn dﬁhetﬁafnem)&peat tribut abI e to administration
ant i e. ch not her ent.. .

gp é’llr")l g?té&n?nl elglnrrgwn éuﬁ aw%rblﬁlg asme tatg? % 1c1§ ﬁgﬁanutfacture herein further
compnsﬂs@l@ﬁtth&&'raplﬁpﬂismg aasgmtimeﬂnymdsm, wigeth e H@Rdhmgtdr or HER
dimerizglﬁgl);r}ui];nll?glgfrrlse a{ TSt tl%ladzcta{g%gt% Tm dvshé??nra&lcﬁi ﬁgh&g rcom%s& gxstlnﬁ:gons on the
packaganﬁém%t a&mhg the petiranwitinthe aqpentt mediagent, inl & effective tabinaeThe

era i adm ered at, a dos bet ween about .
sccond TR 24y 5 by Ti DA Sl © SRR AR DRy Doamon being
anothed HBOngVnhﬁ)y orhohemaisiaane,agan. days 1 and 8 of a 3-week
i met abol i

| Asi f t i phi bi.t
e aisicm PRI YR A0bRat PorBrapRo o B eketiggeer
a phambxemxoﬂ‘mbmmlttohebmmmﬂg a dhemnotexapeptieageat (S@h angenidithbine in a
henot t t
pharmas e e & abe ARG R E Y sRERE Histse B germco
pharmaagmn;tl cbxﬁpc&ltioh &v indiceoddfer txeadng i &heﬁttwmhni tiypeadfabrakd, tverein the
. not
paien: ST B EETHRR LR kst P EBR AT e s e
cancer tybermt her apeut i c agent nmay be a taxane (such as
d t
oeriies ptdn bhanoraey spEI G agen el sonigipers ncude, or
example,etrobbplvailsl syrmgessqzrb aThen:,ont@mel@ xal ibp Fcﬁihbchﬁrom antturaciiadtériads such

as glass oS )E)?a tllj ISrC = ﬁj’n(%m{‘% [5'8%1% br cr?ntaglé Iahg?r?%%?glgg ﬂ\? Fis glfectivg fgr greajing cancer
type me(ysha&cha sierily havess @b I(ﬁOEéx,am@l&dheroKtaRxSﬁnay KsomKiiteuver®lts @flution bag or a

{ t d t
via bt S0 e R S S BP  rRRERLroR) ATosih ile REhi e
composntl[‘d’ml 1k)lhé BIiERanidbicor, MER dintchiestiap éibititor, agﬂfetnothembuﬂe agany The label

or package r}gselrt Zugg" cfageﬁ %‘r W? Bﬁ?x{el;gogglg? g?dsegc{(tg{%?aéngl_' (gaﬁcéelf bk :Hxlb ectre’ligllgF%or
treatmentithdpe@fiy guilEee @pdriibg dysip@iousts aid iagtvdis wirahibitor and any other

medlcaﬂggge%g tgl?og%gg '}gg: ¢ gcle cg'd nillja%l?féﬂgl%%%g 5| Sr g(ffl&%ls%?n additional container
comprxhn}gmphaﬁﬁzd:emﬁﬁ]ﬂmb@tdbhﬁﬁlﬁaﬁ puff@ysuatns Ha&dtyosdﬂtlb @@feLfdr injection

o L TR L DL TSES

manufaatite maStuticg &nlude ﬁm&Uﬁnﬂer&thmﬁSletfﬂ)ﬂw%ofnem:rmﬂ fan@User standpoint,

. .arg ase inhibitor; ardloprotectant (to prevent or

lncmdl?%odgeg&:?ufim/ d eé’gsatl:‘@?r%\lneed‘ﬂ’faﬁ‘ﬂa "8t associ ated with the
tMatyafiyhativa eEgéhﬁiéhtﬁBnetﬂfds kst inalicget e Wdrsu@edsaillg Rutastuted for

those S 81 G h A O P CUSE B AIT G5By Sp AR dgegbagm meny
of the e&‘ﬁlﬂ&ﬂh&ﬁhﬁlunﬂeﬁxtﬁobﬁ dvadabina e aAYARITiEdNQb10Y)) teleRarit W tAR li@ntion
ki nase inhibitor; a COX inhibitor (for instance a
COX-1 or COX-2 inhibitor); non-steroidal anti
infl ammat ory drug, cel ecoxb® (CELEBREX(r)); farnesyl
transferase inhibitor (for exanple,
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Ti pi farni b/ ZARNESTRA(r) R 15777 avail able from
Johnson and Johnson or Lonafarnib SCH66336 avail abl e

wo c@si@aler i ng- Pl ough) ; anti body that bi nds onRGF/ES2008/055502
protein CA 125 such as Oregovonab (I\/bAb B43. 13); HER2

h HE t P j .
o YRGS TR U85 PR b DL B sie

Harborh@péraidey Rréss ((B .HSBNMW/S@DT’) Rag B. anrotahepo&dBRA Isolation and

Sequenﬂg&gb‘é | nglétwgé%}éy S ze]s)g r\’%?'ey %.Jonts gg%@ 4%29132124 0); Methods

in Enzy@lo&;@ﬁfhzﬁiﬁ:?@@z&ﬁqndl%eibs P8, ed. AKA&BsoneMCSlmoRﬁ Eangdl ®homer.
Acadena18 ef%g{ 2@0‘4) )(_é\aninig p%éaor "C%(ﬁlij eag{:(i‘zlo%% %&?Eﬁ y)Jd;seph Sambrook

and PeteOaiCatinmey (@sdodmer Manibii¢ Oloniggichnad) (¢.9. HSBEG)&B‘VQ@ axaneCurrent

Protoc#ggglvﬁ%ﬁcung dg@% ,F‘fe\{irL S/ n?ﬁﬁék@%ﬁi&l{rﬂ;{? hekgfl 5 %gr}sﬁﬁl 0-471-

50338-Ke diveanefbrotdiatn Brmeatssazen@uﬁeaolmﬁz hi:oaganachhe Nﬁte@r& Bons (e.g. ISBN

o-471- PSR P e &4 6 B mallor TR T R MR aaar o EE 2 B

Deutsclidn @Vm’p |A&sdemmEdessd]nn ge gdﬁBN&] 123213685&17)) amts dhziscrtbleci jn the many

fament t ha My vents dia
unlversg{gﬁxb crog{mLﬁrCéal we sngl ﬁvotrs%%ga ) & % egﬁeglﬁnegéf Etﬁ?dg i ﬁ)8gaguelanr
biologydi phenhydr am ne, or neperidi ne; hemat opoietic growth
fact tc u abl e dosages for any of the above
c@dﬁfemogfgf%‘gve gélt s are those presently used and may
bmellmmuicelmemmocentmmw@nbmaﬁdd mad\ems(ngw}ﬁimwlbmsr HRR
itor

ameri ARG apB o Plghorab el e PhParely g i Be apopion thereot
comprisiti gromaling; enwm@bt aoﬂlemrtheﬁsee)é’[hle $nhéti@t arpha@dicatticg Romposition

thereof QTR A EORITO P AF 808 CLHEFR QST POV gemgn). where th

patienta raiiricboﬁynessbeERE at,a levetlebathinthd mediadieve s HERSdx pragsidnén the

' t ed t ot
cancer %g%}’ i gthxare\l\ﬂherﬁaB?n(t’C%argﬁrgs/)éxlggle g%@es&eésnlfﬁfg @ﬁ?? ﬁtya lfvePg/hlch is
greater o mick 25% babamierfbemﬁm HER®S elpyessibe irctd bancar@gpal ting in
SR SRR A By ARG
chemotpérafeetic fenteplabdi g@rcitabuhd) er ﬁyﬁaﬁhmmtmamgzﬁsﬁéptztb&rc@ﬁpﬁs@cm thereof
f t
comprlg%ﬁépgtgneggpw ﬁrgﬁt a&%@‘f"%ﬁ%?? pse g&@nﬁtcéen?e%}ge?ag)glzt{c agent or pharmaceutical
composﬁt&}ﬁttﬁdﬁ&df i@ it@stingaglatiei paniatibm &jth & t}kpe ﬁﬂ@h%%ﬁh &I’tﬂraxﬁ)lﬂ/&ancer),

I Th l
where B PR Siprar EREoT b B Br o5 b ERa T FApy e
expressia@rin eveanmleletypé/mw 07321 published Mar ch 14, 1996
use, of ener at

A BBk ke S i s P FB ] B in whic te
sponsoﬂ@ plepidfiddasd the ngedagd i8 gorittoltedn Ud(rlveﬂtlemgﬁdr @bm{pﬁsﬁ:ﬁ hﬁlalahﬂcj/udes

tot t
pubtc i s ool P, SR PIR6F ) el tppBion. i
term alﬁﬁhcﬂudes sponjceet iefbrlitioas tphiylic notices tapyeaipdy in @y of thksprﬁit | y at

site \Maere e an bod s.re U|red Foir
commupiEGicP R SEHE b PERL od Rt 191 BFEY PR BBmopromoE morivate
or otherwigd rRddify dehattior Sowart # faditeigelpdtiatnaf plresaing sabgirttt, 6edpb®ving the
the nodified cells are administered to the patient
mventl%r}nlfeﬁé? directly or, for exanple, encapsulated wthin
pnfeau&rﬁm@hapﬁ»ﬁlovibn @thhcadlﬁgnbmlnadtﬂoadleﬂemtr@aytﬁmc@a{pﬂimﬂ by any

892, 538 and 5, 283, 187) ..
means SRGRR1Sp Gyt he AU B REBHF e et bt @ion Hai
movies] MigagidesC hdwGpapes| e thtemtdt,ad biltbaards, mbluding ebrhiferciiBewhich are

t echni ques vary
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dependi ng upon whet her the nucleic acid is transferred

into cultured cells in vitro, or in vivo in the cells
W@RooBhev4int ended host. Techni ques suitabl e f orP@HES2008/055502

transfer of nucleic acid into nannalian cells in vitro

e.of |i.po ctro
messaghl PPt i DT BR Pupie R T pEAE o PPRATORa e pfgrocen
carts, op) hresmhabﬁnmrpm Walkahyi', and orethé sxdes oébﬂ‘s.es Ar bandin ndlgphomsetohld
messag? (%r 1% storreSJ;A sy .Tiﬁ \égalgye hFIie VYS}JQ] L Fu%cglag comvim\}%a?lon cgnd glaced.
adowd spacHRSk@nplésad Ipmnqmen; ot aral&érudmg eam Sfchde tetemisiving dadio, movies,

the mterneg §all§h Xse\?et: 0 ! zs a&;ﬁ é’VSCEI rs 1{%8%0 {lvle rcarg uter ng{wpoelbsl 1ge%rﬁ?:d ?o drealtch

mmultaﬁg(ﬁit ewss, {iuslek dllectfdnp:l lﬂili;boﬁlds aild el pﬂllﬂdls@he qboitdfran&ﬂlﬁbnzﬂ)br

cteceog s AEPTuER Fomeres 0 ooy oraiasuitie HAETHONE 81 o

individed ceht®ohyceg yw-ail ghomy enﬁanttdmtagt@bg;ﬂt sutibremhs@r @etbrrier mail, in-

ersOncel I S, such as an anti body specific for a cell surface

p Hﬁ%?gne protein or the targetcell, a ligand for a
rﬁreeme@f adartising ukednzgﬂatiegeedl bn matycfactb‘ih,efme)dainpkasmthsnmre of the

aree oA o RBRL i BestuF T b BiiouinSelobBRgs and
patientd) seelelf @rcodt amg;eterangnsandiﬂra trelévant jagddidtib@d ewus ph@iegulatmng governing

.capsi d .prot or .a nt thereof tro
soveri P nieoRaP LR Plape ESTT oTsergy thrpATRUR appomize
based ouniske rcgmdtemizamnaﬁefmacﬁ bysertice mtymbmomgmd/anﬁth@rdm‘aeudm&s ufvat
demo aa{ | Q}Qﬁﬁwl ar Iocallzatlon and enhance

EPRY 8%ET§f£ %é?? '"'fe. The technique of

r\emaptwpoﬂedlmtedalsndocyt osis is described, for
a e, N et agl., . J. Biol. m..262: 4429- 4

%gglo;w’l%qﬁ'bwo ae(‘reﬂ éxpésﬁaya beﬁp 8%9051 t“flt_h IAC%r&erlcéxE Ly ulture

Collect®h; B8ADUBKdrdity( BABOhrd, ManassaeVWV &R0 0f0-220¢ WA (Arid)y known

g k| n and ge apy protocols e Ander son
é‘f‘ﬂ&‘ﬁa gon 256}3@6@}%13 (1992). See al¥dss fe
981225673 and the reAecemnder2¢st ed t her ei MctdMer 17, 1996

Rent fon. an art; cMCGHERERI actur o contOTARy 6

maiseri al s useful foATCOERLri@aéent of theMal 3pas®ms or

condi ti ons descri be e provi ded. r | e of
ufacture conprlsg£8§?%3ﬁ¥gfner and a V&Hﬂ% gbg

Fackagetailnsalid inogmtion ara HEeedtat t@/d:hé/\follhwh@ ﬁorﬁﬁﬂﬁttﬁg ﬂB&ﬁmples. The
: Sui t e contai ners_.include, for . exa bot t
disclos{ L Ta <Gy ale Soe oD H° BAARTSRY 5 SO BB by Hgtpnee.

froma variety of materials such as gl ass or plastic.

The contai ner holds or co [ conposition which is

effective for treating thgkgaﬁaégé or condition of

CP@tiz8man dndBdmdiBie ForstheabY 6f FIEGARE r@&Btdnt o Miareeatd| Frimary

t he contalnertnay be an |ntravenous solutlon bag or a

vi al havi ng : ! S

Imse&ﬁmple pRARNE @) resdits fbl%ﬁﬁseQHQhﬂl@il'tNeﬂ emnhg {h8 si
nposition is the HER dinerization inhibitor,

tolerabll})lgll, ﬁ’%ﬂzﬁﬁﬁ‘éﬁy o@e%fm@pgﬁ)@u?q Yflﬂ'a%ﬁ‘gfﬂltabl%l& ﬁaté%lts w1th platmum-

resmtan@ 8%'@1& @ Eprintdde p@tdriesll BreRbmABR EIR M fuBe BRYIndh. tIBLzumab
npr i se a _second cont ai ner conpri si

fepfesebtﬁ AP cBtof Bty agedeptishileR dimtietion Ei%‘t‘tf‘@l;s (HOlp fhagghibit

dimeriZ2@6H STHEROL A FGRIBTHHR 3208 HERH & irhibi SAfling through MAP and P13
P osphag% buffered saline, Ri nger's sol utign

kinase. P PSR DEEH HACAMErTH BT EToE 8 S e BRAE fﬁ‘b"’ﬂtﬁ?mle of HER2

as a cokdebftRe preldnel REIR/BERS ind MERI/HBR S dEtRSi4ARB) Bd ilhey¥ks @aultiple HER-
commerci al and user standpoi nt, |nclud|ng ot her

buffers, diluents, filters, needles, and syringes. The
kits and articles of nanufapture of the present
i nvention also include information, for
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exanple in the formof a package insert or |abel,
i ndicating that the conposition is used for treating
W@ 20082094¥her e t he patient's cancer expresses HERBUS2008/055502
and/ or HER2: HER3 at a defined | evel depending on the
medlatgééf%lahl]%?&tﬂ% rt or |label may take any form such as
ectronlc nmedi a such as a magnetically
r Elaﬁmffée@f pedizunat( @dgcmmfabmp py p@gsks)orxﬁeeaut@@aR@M) dhleverall

. e oth e Fon nf or

survivil 3G co MOREL by TR B e V08 Bfer BT Sopgines
markerf dmhmducated emavaklotl obHER2.t Tlod seidgfdesnmmﬁcam iwslewnG@eher al |y,

S ' RaLignt s .an ns.i.n usin

P B LR AL R AL 00 P RL TR Bl
based dhemotberagyf regitmiew vkse chigitlledarf this ymd)FdTatlemaW'pie eandehEed to receive either
s 00 B ESPLAABALE L AISHERAT e
treated thivgini indedet! thophahaized oloi rraeatweds,prthms m‘mgd ;elgml‘ﬂnmatment for
platmuﬁil Ijeﬁétgrﬁ dlSnathgIlm%ZO ({y en rg C%&%?{s]eaﬁﬁi a3 6?081818 u{)l%g)::}illop reglm%pl or
platlnuad‘@sﬂm disemet i ons, over dosage, proper dosage and
gﬂa&ﬂaﬁ'&lg @Sg a%ﬂ?nlggr% g’t%%% 91%2 RN ?r ds§ & cp ccixeﬂ dla cycle.
1 ons, erenc Og ? %, O r ma % %\

Gemm@lpe@wﬁa lofuefrdtfos,tlonmﬂolrmﬁuttsh é)qsnmémtuomsmerapermutted cdraoxadity. Placebo
or peﬁ@ﬂ]ﬁ%%ﬁ%&?&nﬁ 1|Lt§r§? 8% é(_{)e{ dlgcq“ t}%eCETpc{a% g%pcg Sugﬁgtis( gaggigﬁtzgcptgtrqu&é
pertuZtimhl“bret agminigeredHERndliaheadizgadosoof §40 ImglICyde 1) foll@wed by 420mg in
Cycles EQ§§ H%%S(]ttj li%_%l 1Ih¥an%8\ﬁ g& ?)%!r:ceegf(réap [af Igr% :Wé’%eg%{"?fg%{%gg Ilylacebo in the same
volumecay wpmmnsmr@ierspertnzjmaataem fdr Qlycle r1 £Gtcilen g aad paybhd fubjaicts lwithout
progrestsX/E ﬁbgase %@Q&e%rtﬁ\é%f gthfoé é tggklg c:f,l]e(:)si (Ig]rhlS fan g’raglent ehéap gtaﬂda{ch e
gemcitybarte] dorgt tfe@cuarnwrhebques ssesestﬂER&yapemasl emeizumdsﬂsdmmeld for
any hel%is%é q%gll&?igl})lng ngsteﬁf §ubseiqlu§1§] tdpss?p ggrﬁéiée ! e red n%ri gse(s: a egg got
increaspdERP dddERButtonar h@dneg a dbse chas reslulgtrdeatr&re thhahodcm:]aar ff doses were
held fof’r?/xér%%ﬂ%l 3I vgeﬁf(sg F}}eF' gn 1tHEme ne was i 1src%rslt§l 0(? ?J"ld Wi hlr}\ﬁlee%ﬂprvglrof the treating
physicialspeiotledwlamorauot, ibﬁh®ddmgwms lqéramtlwtmtlhehseaserprégjesshe r If Day 8

gemcﬁ%ﬁr{gpcfobe% %\Sehe%eﬁ‘é%teg hﬁ?{z)a?f %%n.&rvlvass I'Q'E%t gl Adth £ Elg}seaélﬁnt%eatm%ltqt was

commep¢gdivbihttior neixscyalef(Pays22 crfelmh nrawmmtcycland which article
f C r N ctions _on pa i n ert
élern]ictht?\;elré ng ldﬁagﬁ 8% e%dru ed as L as Fecomuen clsegg kal?cgv t
Alsobute (éxfaﬁleonytev@)uam unt The ﬁamdnndomdl canent,
anxl@fL)t hose set forth above(xl@i/th an exenpl a/f’ s‘@&eond
medico@nent bei ng anot hed HER21@woobody or [a 100
cheyoibher apeuti ¢ agenor | N apebhiegy @spect .| ansarticle
of _gggnufacture s Pr oy, dedl Wakghpconpri ses, Ragkaged
Toget her, —a phar Meceutcal Conposi t1 o ConprisSi g a
i
CRETRLIENARENE L AHERIcPHE DS BRI APLIR) o, 1o
were heé(i Br maty thavat weekeasshreswitofi eteraias.ipeticaggerrre gisumed to have
unaccqﬁ!ﬂﬁ{ MW £ﬂd9ﬁ4c01ﬁﬁﬁ cit@cﬁne‘ Sf fhg\}g lw%?etn%%ﬂr&? Edd‘itlo?lgi:%lrsmg Ror IV
atient wmth aty cancer, erein
tOXlCltl?ﬁaméFuaéwm@élQé@ &masaﬂt the dfsergédn ] rtlya:themlamald npeddigal monitor.
Hematdﬂag%aﬁt%x cﬁ}y GI} gefngftablﬁlglﬁgs &XR '}e?ﬁéd ) E]até O c{ogeeads:rﬁtﬂgt%hloltl Y8&ncitabine
package insert is on or associated
was gw@@ meaﬁ%émnuwsmaaﬁi&ﬁssaofd@tnlt dosqrelhs upmeflcolday -stinurlating apgitsfor NCI-
CTC Gl%@é b l:ﬁépen}ék Rk usVdr HAGR etr@!&ftheT %tuggg;ﬂ.k%&?r s may be

formed froma varletyo teria
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as glass or plastic. The container holds or contains a
conposition that is effective for treating cancer type
wWoreaosheos4d¢o a steril e access port (for exanpl e tPE@I/US2008/055502

cont ainer may be an intravenous solution bag or a vial

sto |erceabl hypoderm c, i tio
Py o RBEE 1 e SR S B P L b faome
was adingnidtdrel 4R nextlvyde tilmwltH-lERmdlamaf ofZa0m@ with mitisbjubttrcyclesevery 21
days chenot herapeuti c agent. The | abel or package insert

“indicates that the conposition is used for treating
Cm?.p(eﬂe Wik @seSub jpehé erell df lylbbe2, Ho6, 8 t2aldmenMeadukddble disease was

T TS X —

and CTpcavirdguvaldineResporise fe safjecrsanuf avalusliedisaye Wasrabdessed according to

n ad cont ai ner. .co
change] DA S R g BB e ot R AT B PP s Sag poggemed 48
weeks &feee the finita dadunentaddrest résponse.nflectbiloving &W¥dn)e, measures were assessed.
osph -byf f.ered saline, Ringer's solution, and/or
M@%@WC 3 PH. The article of manufacture may
fRipgrision iﬁree burdeal;ﬁsfdeirerrmaé(ﬁj‘yi iavestighes agsafsmentfus @ RECIST or CA-125
her

oS TSFS, A RSP ABTBS R DS BIEE

l\lhng;reﬁioh diee aimva z&)dptemnm&ntyahve@ﬁgatm dsedsmommusing RENES TasrtCA-125

suc ess i tut dfo t hose ecifically
changef P Rt gD 8l okleoRe? bralbRons8h ohinan RUSHbe s
f Subjeex atip ldetedasemibed of HERBMyivatfont he excel | ent manual s

e areas of technol ogy

AP SR EE ST mOBHS PR G B NG "ant § bodi es”” A
Sebardaty difficabaBoddointeedi t ed by Harl ow, E. and Lane, D.,
9 Col d n rbor Laboratory Press, (e.g. |SBN
?%%é’bre%pﬂs%k %SE?B A et. al. 1996, DNA Isolation
dhdatbegfienmineg ( Essenti al Techni ques Series), John
\évl;m ?&Sons (e.g. |SBN 0-471-97324-0); Methods in
HIUTFBSy: chimeric Genes and Proteins, 2000, ed. J .

AbeddsarionMrogsesion at Smokthy | . Thoner. Academ'c Press;
nua

e i v o ﬁe%%@f%’a%‘ hdehare P ja TRPIine yppgus

fSubjees with detadtatse 1Chr@ers nOHBERDaivitiope. g. | SBN

Sbiggy R el R AP SRl Sohn Wi ey &

e\(eet. o tredt PEINIHDe Izﬂaﬁéea aﬁ@ﬁﬁlﬁﬂﬁ@ the@dﬁd’new‘as preaédicaadd Svithiserotonin

rotei n Sci
anagorih s Solio U REER e Toaie gy ot ARRPaRBRGHL sl ane
theraplﬁnmylmhh@@ptcal@ﬂd/dﬁorhl(hnﬁbloﬁcsIWEreRU;Ed f(Dth&tplonﬁble dS&mitavioinedications

P .g..
were s QERGATD PR Rat 75 -V B isgh T o A ihp e erva
begmmﬂg] 7 ‘dle}rsg)hblyto angl lmﬁdimmtlﬁmag thmﬁ!@B the @Bt di@\b(ﬁtlfédolto@vbup period. Subjects
nt al et r _bi.ol
who ex et R BT UM LT TR R ee ol I B ogpeiaced
sympto@i manspastse synaatamtthﬂd/ widr acadm@iophied] digheahydithihg) bt Mepediline. Non-
{1 bi t f {
expeﬂn&fpﬁggeg??ﬁ EINPURREIME SNV AT D

d@l’mz{]insﬁ)dag, p[afaﬁimd:rm‘tr&gdedtt@sua (EIH’(FgetanqﬂhﬂloBﬁﬁled frofeheyder® in this

a3 A B SHFRCEER S RTRRRL gy o8

betacellplmcard aq8 GEPDHSa hovatkiegringgen )y )JgR TWHER. ETHey@ TPRAR. &334y 8as

C el less than t dian .,
perorn b T ARG AR Sy el e Wt G e Mo’
lab lot Nilke The whrkflp@tndcahlysis Gapedirmagnpd (RTBPROR assesn tHERiddERples are

at a level which is greater than the 25th percentile

for HER2: HER3 expression in the cancer type.
83
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In yet another enbodi nent, the invention provides a
met hod for advertising a chenot herapeutic agent (such
wW@200gao3ied abi ne) or a pharmaceutical |y accept abCBUS2008/055502
conposition thereof conprising pronoting, to a target
. audi.en use of the chenotherapeutic agent or
depwtegﬁg#‘%gzE?qt{ég]ereé’bnpos|t| on t her eof fpor treatgl ng a
AR N & RhalPapef| BEIRR) RERR | HERS, hiyiplereghilirg amtCiestacélfilia hvaaﬁerformed in

. ovarian cancer),, where .t tient's cer e sses
cuptcalieg i GRREGL P aR Gy ORI ke e SRS e T
Primer @xopretss imafe deigiddeo aaplifebnly WRNA, AdVBNAI gt THPCRsvas conducted

erall aid nication thr h a non- per sonal
separatgly fr cach karfa ia%a?*’%mésp%ﬁ”é’ SBRLOS i £ied and ¢ he
e sisae siep, ONK wad deedse tAdsceibéd fsonm Gulf dd oty RNYOSsRs: AMdVatverse

eSS LA R B B bR S v

10min. psmt hr@Ralingé(Bnih GI2AC &r s@veise1Ghrsctgsios pandnin €°C for enzyme
¢ nformati onal public notices appearing in any of the

macwaﬁ‘r‘) nt communi cations nedi a designed to appeal to a

nasis: sattld elag e 100-1pehpStaahent of mhdkenand@red bl eRNADLAs wapkfied from

sut o Bif et SRR B BB URRRG PP SRR SPhG i Sermans)

Amplidofiredtt taertdietydludrescthe ity epetciffslpngs @Msbefed apidiatiorofrobdie

t t hod h he
rinci AR RS CRaOe P ST O FSALr 8T D rom
Roche Ab}ﬂ&& SeiesAYemheifs Gatheany ereﬂpeeatmn prolﬁ&dWa& 10#m0V/0 £fpr initial

snanf TS RSSRRREL T kSRS o200 LRSI s o

denatulbhcﬁl) lﬂe@&iﬂt&:&ﬁtowﬂfﬁdpr&ner/&d)béﬁdqh&ﬁﬂﬁﬁb& al so i ncI ude t hose
on the seats of grocery carts, on the walls of an
ai rport wal kway, and on the sides of buses, or heard

Name! N t el ephone daghedcdressages or in-store PA systens, or

G6pnﬁretme;rrﬁnea VisS R 4o 0Fer ARG (£ STTRHY FPRBOT can be

GoPDH 5 imdYPT & SPECL! L€ ERTRL £ &qubwamy“ or——

G6PDHgy. P ’E%’ngr:r Hit Sepgopaciet SA8IECS 8843 ASEQIRING: 20k ABY-ES;

G6PDH fiues Brobp ve |Sosg gt dle Sapeag@rkacciato celidesd’ {S5Q BRI 26)

G6PDEILGRddMmelus| SiEEred 640-hacade orc ced g Biz@e tghid t-B Q@ D &6 27)

ot her public signs, posters, traditional or electronic

EGFRIcDNA @€ SUtlcARa RBERAENES ANF (SEYBPRIREDS), Ot her

EGERIEA! AP OIS BT RSl b OIS, 67T B0 1 Qitho coMt aCTS

al

EGFRg%.&gng, e 5‘ g} ca tgmatd gan 02 1qf met e LISEAID NO DL ' o
EGFRHGeFIvqpPaobst | Sueierd agt g alisaieprigiacerEentd’ (EQMRNO: 31D

0

EGFRfL&cRadrBsobef or| Sek@rep 1640- cayrictighe tag abaigtatgtactth g’ QSM&NO 32)

audi ence to be reached, e.g., hospitals, insurance

HER2 CORRARINRS . C]5-BdaGe gc@@datcarggt 1 BUREEID 1eBdspat i ents, as

HER2 Wi e COST5E0] %}tg‘f&g 32009 (SB8 IDREGwA

1%

HERZ oY, cing

P ﬁxﬁér"“”' Ao e Gt QBA’SEQAﬁﬁCFBE"'ﬁhQ
O [ :

HER2 S 0@ Piobe nn REAAES GR8 ATHE

HER2 ¢£ Redd@robehar ldeLereil #40-laosms géezgt rgeédgggwtas@r 84- 3:' éSEQ ID NO: 37)

i nteracti on and/ or other data such as user

HER3dBNRONARRI CS sapnd t@aeasaphiasaka 28a5EQND NG:kk) Deposi t

HER3 93rw'YinRt I al' S/ sl Ea?g Qé&g%&gtm&g’ L IOIBS R, 39) Nes have

HER3 r¢ UUU rlﬁ EpUb' t n@ El.‘c,aa L3t ; aaa cac cqc c]tgl__,ﬂlc A g-gy (SEQ\IBI I\'I(S“éﬁ"))_
HER3-\§‘}I§Jp ,Rroblgxlq' lﬁ@cﬁwﬁé}%’&'agé cat get ctg-Fluos -3" (SEQ ID NO: 41)

HER3 LC Red Probe 5'LCred 640- agc tcc got tga cte age tca ccg-3' (SEQ ID NO: 42)
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Anti body Designation ATCC No. Deposit Date 7C2 ATCC

HB- 12215 Cctober 17, 1996 7F3 ATCC HB- 12216 Cctober
wa720081@360 4D5 ATCC CRL 10463 May 24, 1990 2C4 WII2US2008/055502

HB- 12697 April 8, 1999 Further details of the

| n\lanf| oh—ar | | | ustrat arl hy t ha 'Fr\l | r\\:u nn

AmPh‘l’i%‘iﬁ‘ "P FW@l ng| sEx@Ep kesatt Ehesdgphesungs of aI I

Prlmel;"l t-at-i-ons—i-pni-t-he speci fi-g

Amphiregup B8V at ed shekeiaf el @l @RANES (SHXAMRIGELD, Per t uzunab

P“—mand_gemcwabuﬁe_ter_LheLapy_ei_—pLamen_Lem st ant

Amphigegahil an cancler., cnwgltfm&vag@ae {ct apeakEQaDN MR, of

rev.Prmer | opni an t ube carcinoma This pynrml e provi des the

Amphiregalip £810F or |z AR Gcdl il o ntg'ﬁg%’%gﬁgh:l&&slaa sEQy® Netigyg the

Probesafety tolerability, acy of pertuzumabh in

Amphesgwlin HaREbn . { b GEATId: BRIRE ad ehdl hE B Sad bty (SEQ ID NO: 47)

Probe p| at i nunr esilst ant ovari an cancer, prinary peritoneal

carci noma, or fallopian tube carci nona. Per t uzumab

Betacellelr @XeAt s a new cl s of t gents call ed HER
Primerdi neri zati on 3 %tﬁ|a%°tat ac?ﬁ[f\@:‘ﬁ ﬁfﬁq@ %ﬁl bi t

Betacelluirefoi afimen SOfct iRge ant bdy EGESEQ HER®: a;yd HER4, and

BetacdllfH R tprited Na- It f}0:cf (04 RUESLY M&gaﬁ SEQHD Kohase.

Betace!ilﬁixg EEEEE ﬁggeb I5n &) ta ‘g&ﬂ qgg Iaégéa Gt i& "EM& e3r @d ﬁf‘Nél 51
&6

Betace'liuf’nﬂC'Re of—effect—ohthe Ttof
Probe ©0~ I €CEPL O, SpL@mdm@;tcE@gg-E}gggam C@ER'\%EQEMNO 52)

H o
UI IICI I LClLI UII, Clllu I IIIII IJI lO Ilul Li 'J |3 IILI\IICUI U.L CU

g‘é %1%{ %%WQWV\%%/%%I}] ‘g Eg’rﬂglﬁ{‘ gﬂgﬁ&eﬁ% gfgfuld?%g §5lchamla to allow for

relatlve(x}n@ﬁtmchtlcﬁxUﬁositMa bnd Ke@jtive \A&ﬁroﬂ’s\/sﬁrﬂwe& ¢ dheckethd wpitlo® Bhdreagents.

o aP S at o Meo e SRR kiR AR pottvare

(Rochedgplighd e MeanhSeird GaMhanyh) atoglingo t}Eaﬁdn&fabtﬁrem leﬁlaﬁons. The

sed whil.e receiving, or w n 6 nont hs
result fis G ST PR ne Sh  GLEmEE B Sk BT 88 o ver e
e|RTGPOR @alti@rwerdivailabldfdy119A30 paivhs (Y6 Dyandiominge dat: EGFR -

s S5 BEEIERRL A D BT RASHASR: i L

quannfphtame bas uddat Gaﬁtepr*ei‘s&)at(ﬁiﬂkaelEﬁl)ﬂn b BahplEees quBtERd Whfively

not recei revi ous | vage imen tre t ...
refering 3¢ g PiarrsHon o} S SR AU R HRT SIS USEgey SaengrD. This
relativeggefie éxpeeSLoniB theh ad'rrraﬁf,‘eﬁlté;’ &d réddiie @Eﬂe%&pl’éﬁgi'nlﬁithe albratoer. For each

numres .St ant Jdi sea i tabi ne was
marker B A aP BRSO DA B 5 and B of each 21

day cycle. Genti tab| ne was 1 nfused first over 30
i nutes. Dose reductions were pernmitted for toxicity.
I acebo or pertuzumab was adnministered on day 1 of the

|
A

21d | Subj |

e i C)kgcvv:re gdjmeﬁl ﬁ %ﬂ&?gf ngg\ésng{%@@e)
af E@ﬁécﬂi‘é cle 1) f M9 Fﬁje [$'%ycl es 2 and
¢

f

ebd@nmallseﬁj htsrrandom zed to receive pI acebo wer e

1dni ni stered pl acebo i
\dm ni stered with per Coricetesn Yot C{@“@@tﬁ)r
ind beyond. Subjects f RSO '10&;? E%f? Qﬁsea

eceived treatnent for up to 17 cycles, or 1 vear.

la rge? n tgg’nel%? ‘ijntesfés? ndard

Reference = house keeping gene (G6PDH)
Calibrator = HT29 colorectal cancer cell line RNA

The efficacy results were assessed at 7.1 months median follow-up (range 1.3-20.3). There

were 101 progression free survival (PFS) events at that time. Figs. 10A and B represent PFS in all
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gencti t abi ne dose reduction and held doses as a result
of cytopenias. Pertuzunmab al so was held for any held
w@2008/109genTi t abi ne doses. Subsequent doses wer BCHUS100$055502
reduced doses and were not increased. If dose
was I eg uire

patient%rtreaye Oehtser g8m01?a#3 g 8%%@0?)35? » T Bt ?18? r%é)relgu E g-vglues were
estimateh adusgy, stltiinﬁml Gemuidedil Beatifiad logirsidard by bmdorﬁlﬁdlomstrhlﬁchtﬁ)n factors

f.the.t t
ecoBR R of i iR Ty e SRR G i Geemraoii)
pH'ngryamimm pHERMusEis gemaiit Bips. €A dosB sconprng THSdn patients
tt d b
precico e OAREC SRERE B GIE ROTie TR Ay &) ROy fgrg vas
developjeldelsmg G&' Dcﬁmtﬁer(‘;lyld}l @hraindGenaidnabicacsampies. hﬁlcdmalﬁﬁhod@)ﬁ &ER2, HER3

and o e BT A2y P BB N ey or 0%

Patients @ekd @tddmred\pefléveetbr }tHIB{Z i€ dmp:lﬁd:gldms HERD fand BIERS vk @redieltighn and
ks as, a,r ES

f t t.of i as,
cqual g B 7GR oo el FE B PR RS bR o ot i 1y
affigs. 24 e rapwsdat gE&basbdabn qRT-PCR BOFRr catofifey Egd) 03 O il PFS
ddi.t i de 11 n 0
based QAT AERS C Rl pd FiRL 14 b PP FS b SRR QL Rl e
with loarHERBe i better nmbdrhein teriie nBRRY. dgueseaiatatace)@hewﬁ h Bdre detall in Figs.
i tabi b ted
s nF A BV A RS R PN WG VN pbRT e wihHERS tov
expressm@amﬁﬂs asdtends té DkcebsedOEER3 Thre enpressoig level decreases. These figures
Ll ' ts f \NCI CT
inetuaeGfs SRR LT SBPERF e Sian S s PRI 8 et f ng
ptiys il €A amd B hElStﬁ?}]ﬁ PIbyf I@ER&‘:mbgﬁ)opse IThese dstaRbdvethaiRet may be a
offer

: t uz. d d
negain B RO Bd e AR it SmyRen T e BB b ofih H, Pgrpsine
tumorsof 420rrg wi t h subsequent cycl es every 21 days.
d at t f 4, 6, 8,
TRERIR S B R RTRERF Siroled Bl 5 4% STHE ST iyt or bt
high HER3 ponsaorbual o HERA eredsioni Bigh.dBASAl BdeptessmPFS by HER3
e

subgro&é)g1 Lt:)'ase§ Pé rfﬁu?XxﬁéreB oq,?gcglltflgs\r/ %Jgﬁ%tiségﬂge%&mg llc%;r @%g?@‘égfcgntile, and
particuldilg é@®eo AslSpeassitls ﬁed{m&:@pxdésng hoee hmpgesd faaarCAatib? $HR) for
res. @S s ST S PRI 25%50
doghextrat B priovidé tHe@Stﬁ@hitﬁﬁng Al ebyf WER DR T CRUAIthGI®/50 split. Low
HER3 %%geés:ilxré%es Vﬁ &?S%ﬁl %g@ V;?e\rlcgrarﬂe);%r% Elfg{:rhzfsgcgélr o 91%? H.Jé as measured in
monthsi cﬂM@Std ©Qaii ghrH BRBSepaamy pati &itN@rdfeCihmT arair eqﬁ%—tcﬂ.ﬁﬂ‘ percentile). This

a ned s
conctagora g ro g e el b Whedion BERY SBrogeeaions ver
charactéize@ asstoseiinv tak lesﬁﬁardm‘h@’emeﬂi’tﬂd ahy/high VIERB Iegaés@ifhg pzlitlents were those
. t RECI CA- 5. C es ow n
i the SR AR POV LS GRRE"  Lirdy Lt AR A< iR SHe e o
diagnodtia euﬁgaiubowmsrrgocmbmh@:zqd’smc&um ﬁet]u?al wi 1L 19 (dﬁm ectabl e
Kk f HER2 act t cts wi.th_.no
e e N T T ——
in Figs. Ez‘lfm amaByFlgn dpaiand B cﬁhpaee OB \be HEa?spmrIsmcK EhparingkBy HER3
expression (Pess tgan 5% p{er%grﬁl?e) and hluh ]\-/Ibﬁ? expressmn (greater than or equal to the 50"

percentile).
Figs. 23A and B illustrate PFS by HER3 qRT-PCR with 50/50 split, high versus low hazard
ratio (HR). The complete set of PFS data including percentiles from 5% to 95% are shown in Figs.
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Freedom from progression at 4 nonths These endpoi nts
were assessed in all subjects in each armand in the
WO 200800S4mY subgroups: Subjects with detectabl ePCEUE®NE055502

of HER2 activation. Subjects with no detectable
24Aimﬂqgkers of HER2 activation. To prevent or treat

possi bl e nausea and vomting, the patient was

pi e dhilibated clommalibe dseticodxpressionamt gegoshiowh o Figt 28r Ohisl sange is about
20801§ﬁd/°r benzodi azepi nes. To prevent or treat possible

rash, standard acne therapies, including topica

aTmb/P@“ B rcsulasl wamfurthemswssdmheesp@eub HMHER}DG&SJ bheeresults of these
further %nags%gs ars de 3 ter;riel b\%::jQ?%gl \é\%su tﬁl r:@éul%se %12? ;I %’r%iz}tgrrrllaﬁ)saecgv%f is %reatest
nqmnawbpémm@hHEmEHERBemval beglnnlng 7 days prior to Day

1 and continuing throqubnagmkgst day of the follow up

period. Subjects who ex d i nfusion-associ at ed

tI@l‘thmalb artevitg liegredté¢sompatiantsxagsh, mbbwcdxbtessmg cancer and tends to
1ncrease as I—Lllli?[kﬁ%etngggﬁ?ssmﬁ ?ev?]ls acgrg s%sm n\ggr & E aCZIVI S0 &reéatrcﬁst r%lé patients
with hlglr HEE@:EERG |en18essNg naxpreani et talmcln@sﬂaa:sdeRZelﬂlEm gmewttession level
increas%s??\{l)(gs{e %ti L& ﬁ;?o% ﬁqt}% ?}Ep?e%sdon fey I\I%af Tes npongdata 8er§.| b thgrapy also
lmdah@ﬁﬁﬂﬂﬂbHE&hphes obt ai ned fron1the patients in thls

T e g R Faf B &R g Bl R P Ao P W
HER3M§M$M#$ambmmsekeeplng gene) by gRT-PCR The gRT-PCR

ul-ar thoI 0 GrbH
R RS s e oL e B SR p
expressitigttemory Aeingwbatief.| ow and anal ysi s for perform ng the

-P ) on the clinical sanples aredepicted in
%&Sﬁ:@?@e@ﬁgg ergurﬁeXpe A anal ysis of EGFR, HER2,
HER3, anphiregulin, and betacellulin was performed in
duplicate. To allow quantitative data anal ysis G5PDH

was al so anal yzed as an internal reference. Prinmer and
probes wer e desi gned to Exapipiddy only nRNA, not DNA.

: for each mar kercand

V@ﬁs dxemﬂé 36&10&11&1&151 Slﬁglb bﬁd ofaé’nd%eﬁ ﬁlﬂultﬂfentélqﬂla&e IRNﬁndaBﬂrlﬁgof ovarian

cancer %aélgﬁts%g&%zsrew%{]%’] SC%H&: a%tgﬁcg g]?rgfl.ﬁliﬁgtl ogf:algq;q ciralgcm ; re treated with
pertuzuidbj ahumdbiged IER Danitieadyi. ng, 60m n. /42C for reverse
tyanscription and. 5mn./94C for enzyne inactiyvation. . .
e Bl P g0 Pt RUEHIaRY Wl ey dapsgsinel
agent p%.EDlrﬂalmB%z\Aasb aildinri@éted in@mebodslyqDNAvitsd I0giid e 840mg

CYCLER( i nstrument (Roche Applied Science,
follow GH% ve ﬂ’fﬁ Arpl i cons were detected by

fA kt@blﬁﬁdbﬁmefpaﬁtﬂ’ﬂgwﬁspﬁﬁﬂeﬂ vith Plagl 8osef perta@a®dl 050mg every 3
" h&,’” di zati on probes (principle of fluorescence
weeks, pAIBRISHAAS RHBEIG9SPF ansfer). All reagents used for

qRifoPgResemerts %60 obtRacheeAp P, b5 1§@nde1mcz@cled\/atb@;ktﬁakmate (I}R) by
Inrtra

RECIS AR PR PHPFS (hovsit Fa-Egel BEr iy 108 aubiesaly pigusted Seodndary

endpoi@iR&a rl"ﬂ‘Hgluerﬁﬁ of redpdhsef dlfratQJnQ)lﬂ gabiv 8phadll&6iEndtQS@KhH ohd FOSI
b ggnat uration). See table below for priner/probe
(cohortgdhiences used. A calibrator RNA (purified RNA from
I'C[REQP@EhdsayIs IWRE:) pey¥asned o6 htedied formamaiked Parafia embéddad fifdte.

s G I L DR A GO ISR W s

best split is shown in Fig. 25. Here high HER3 expressors were in the greater than and equal to 75
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Data anal ysis was conducted using the LI GATCYCLER(r)
Rel ative Quantification Software (Roche Applied
wW®e008neE40 Mannhei m CGermany) accordi ng to t he PCT/US2008/055502
manufacturer's instructions. The result was a
percn SRR RERDRLIBLIE RO GUL O Bl PR BRI Tt each
1A &¥irl, p@tiqoastwithrio e HERA Mxpredion amrrted walnpatunasab d@lRed better outcomes
intennagf’légs 1ﬁd‘sol d, HER2 - about 10 fold, HER3 - about 20
ol d.” FThe principle of "relative quantification" was
used. Gene expression (niRNA level) in a sanple was
quantified relatively referring to the expression of a
housekeepi ng gene of thgé—%‘iganpl e (reference =
G5 PR értuzimiab forgheaiapy ef lstie ne X@Isems r @riest dvaeiAn cancer

rmalized to the relative.gene expressi on i.n the
R S e Tl e i S el P St b o psgppeomat
treatmdn@ini cofbinstioniadithidasbo pldtirg Baskbiedtandard Chet@idrAp3tvi a0 ihvedtightad Fiatients

with pl&%ﬁ%&‘:eﬁ%tévgar%{br% e}togzrlrégg:grgc%{] 1; ai %gert] agqlga;%eg% ?&)9900 individuals.

Target éamigdle diredt 048) Concentrati on of reference Target = gene
é liunterngs}a' Ref erence = house keepi ng gene ( GGPDH)
= HT29 col orectal cancer cell line RNA The
£ r ; t 7 n di an
 PhBAEN PRt S ol5hE RS R LohoPREhAE BB 2 o
o TaBe1 previviMakimer RdichaMenbSpl@tnublatedt i M. Figs. 10A and
B represent PFS in allpatients treated with either
o gearmutabnsite ealisdasp Wack lixajefioed tyermogdrediondreaintkrval of greater than 6
pestthszifteadempRtivabiydsinuerese@shémahbetbyusi ng stratifi ed
Cox nodel and stratified [ og-rank test by

rEneBsion sutetisn stratification factors (ECOG PS, nunber
rior.reqginmens for platinumresistant disease, and

of
* oqr%‘gc&lgéa%geg‘fﬂyabi lity). PFS by predicted pHER2 status
o | R . o C j [h patients
TR R B oty SR Bl S IRP R TR Po
o POSbrtsudteryl @ trapiiitidZnjur) vath@od @Edky 8f ad@or i t hm was
devel oped using 80 commrercially obtained ovarian
* dastowor sadepbed. cerirat marpius atsteonmethstddER2, HER3 and
anphi regulin expression predicts the 30% hi ghest pHER
sanples with an accuracy of 80% Patients were

The resphede sHoad iPPigirdes ¥B3 3. oThepédaiRofitiis &ﬁpﬁhﬁﬁ@d%ﬁrﬁx thziﬂE%zumab
e, 70t

...and HER3 were gre t han and equal to
activity 8 gt 1 RBCCIY HSH G 0 DI APt At oinfi5pse g BB gene
expresskdng6uel de2fda@BdPdBur@pibesevity LS dasatingatieRTwiltRgEEER :HER3

o Py BB BB Wk T
patientCwhiitOlovHERBadxpRedich 1eel thal rosolleR30 el zedbltRdrapdUillse ®a®a high
HeRo 4 of PFS. These data are shown in nore detail in
BFQ8™95A and B. As shown in those figures, pertuzumab
altete\thdy)belaheghti®@in@Sdctibmbgd@den PBinszuMbb hd-Hizf3itdb@d in patient with
HER3 BRI essi.ng tunors and tends to increase as HER3 gene
‘82‘8?"85%?1 UP8Fel decreases. These figures include the
DB dxbessid] gy BeqirodrbiiB o XRIAs%I@Ad aschdmathtiapy ®h high

expresssn%eturgcl):gsr Eigng gtsers.’ ay.

+ID

R

Example 4
HER pathway gene expression analysis in a Phase II study of pertuzumab + gemcitabine vs.

gemcitabine + placebo in patients with platinum-resistant epithelial ovarian cancer

Background: A randomized phase II trial (N=130) of pertuzumab + gemcitabine vs.
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These data show that there may be a negative
WO paosnewatd on bet ween pertuzumab and genti t abi NRCT/HS2008/055502

patients wth high HER3 expressing tunors.
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I'n patient
ncl'usi ons Pertuzumab activity is greatest

CDDP

(ﬁ‘é’%[%s%

2 6?}\}?&%%?5&%5%“%%%\%% %f P%&r regimens for

in

patients with HER3 | ow expressing cancer and tends to

Pertuzumab a

| A& ARRS: ar%lsc'é't‘?ﬁ%ra%y'@naﬁ?éﬁ dgsggértsgt'ﬂ%t

est In

1gv\v/ %.1mo(ij %%%ﬁl?e ex\ll)\ﬁegshon levels

can be ped proefREc HERB OB P @Sl Mith CATeR EQGH Pteeu'lzd!mab creatmerrteasedd to
gemcm?o‘?‘r{e Rﬁwﬁ%ﬁ?’m@%ﬁl%t%%gsseltg

suggestttbat pEIRBUZRNA loxjirérsioa v ela h&m bhagd as éhprggnolsmm hzlEIa&tmama@osnc
biomarhdi€r € may be a negative interaction between pertuzumab
and gentitabine in patient with
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HER3 hi gh expressing tunors. HER3 expression may be
prognosti c on the background of chenotherapy with high
we@2psaesing tunors doing better. The results WeECEUS2008/055502
surprising and unexpected. Exanple 2 Pertuzumab for
WHAf E@EER nil%‘.‘l) l%t;ilvanced refractory, or recurrent ovarian
ncer I's exanpl e concerns a single arm open | abe
rrUI Ancéntl dor txphtagel platient Wiith a Gk of tanedr \xdnichos/aaarld tamespaniae n HER

dlmerlpa%‘é)n %ﬂltbist?r chqrtl I']%Qltﬁ %dmlmspenn%ve %e?a{e)gd’[lc%lgf Oeffa cthﬁ aXl@PI%q ofa #&B

curren cancer red uzl
dlmerlaitlhmmhtbltmed th‘dEEﬁena mHetcOdye pdattisenber Wptd’&sels eHERpaemllevel less than
the me&}{r?{ekfegrflor er Vé’?srlo% 1re1 e cancedt&rt 0 receive ther apy Wi th
ow dose B € agen per Ynab; pertuzumab was

adm ni stered [ ntravenousl y (IV) W|th a l oad| ng of
f d. b 20y, e (of0)
of Bt oSy p AP GRi s il iBise™ BERTHOURRERbn
less thahOBO2f percentije Br WEBR sxpressiion ini th¢ eameeitsaﬁ a single agent.
Tunor assessnents were obtained after 2, 4, 6, 8, 12
and 16 cycles. Response Rate (RR) by RECI ST was t he
p3.i "ﬁ&myet}mddxﬁ oeimi | oiSadimt2ywlersh HBR& exginéskibt ftasweeradetermined using
| uat ed. Secondary endpoints were TTP,
pdym%gsg au%)rr‘l3 of Xr(esgonse, duration of survival,
phar macoki netics (PK), and FOSI (cohort 2) qRT PCR

Sﬁ?@%ﬁ?e\{ﬁ)d%{g&g gIe %&F«?g’lggrga h g\\llaen tailve red t%e 0:1 n‘belrase ?ha}n
reactiod GRIT-AGR)pat i ents. PFS and OS by HER3 gRT-PCR with

25/ 75 selected as best split is shown in Fig. 25. Here

hi gh HER3 expressors were in the greater than and

eX) Uktle ntethod 5 hrpyemme efithe becedity dlam$ ohertit R HBfpdiessmition inhibitor is

ss than 75th percentile. Again, patients

aHERﬁlpﬁnfmo}l ﬁ%}ggexpr ession tr gat ed with pe?t uzumgb

di spl ayed better outcones in ternms of PFS and CS.

F@égltﬁ%lrmé:ﬁ od Cc))va :Joglﬁ ngtglﬁ f r%cr:edlmﬁ Ealgy wl?%{%lg éh?%tf-kz}ﬂgcritl}mlerqg’auon mlpntbltor
inhibitsdpleit héterbdilmeRPrtise || clinical study, the efficacy and

safety of pertuzumab treatnment in conbination with

car bopl ati n-based standard chenot herapy was

i v megmd @faryronp af the ptegedwigtclnirps whdrein thedHIRSditnenimation inhibitor is
ananmagl urrent ovarian cancer. The target sanple size is

500 i ndividuals. Target sanple size is 148.

Inclusion criteria : histologically confirned
[ r ri.t gneal r:
%lal;he ?Q:thog \(/)k ggusly 7r gﬁerem %e a\I}\ﬁqBOd}’] nds { %l@{egepl Oﬁ‘ ﬁ%{: dgtgo ) the

group qohsiitinguﬁE@ERLﬂERzJenctﬁlElease whi ch i's defl ned by a
progression-free interval of greater than 6
9. The method of claim 8 wherein the antibody binds to HER2.

10. The method of claim 9 wherein the HER2 antibody binds to Domain II of HER2

extracellular domain.

11. The method of claim 10 wherein the antibody binds to a junction between domains I, I

and Il of HER2 extracellular domain.

12. The method of claim 10 wherein the HER2 antibody comprises the variable light and
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nont hs after conpletion of platinum based
chenot herapy. Exclusion criteria : previous

WO 20080043¢r apy; previous treatnent with an antPET/HSIE8/055502
vacci ne or any target ed therapy; mmjor surgery or

aumatic i.Qjury wt eks st u hi story or
2 varlable Beaa/% ﬁr(r:neno (%?18 geeq}]l ncef n E'Q/Ig)ul\\/sl\es§ an ao AI ¢S ng?cg}{e%l\és The
results are shown in F| gures 32 35 The results of
t AN er.t uz tivity is
! g{ryegrt est i efog OPCI%“m:lnt ere"t {}11% t[ﬂmd IS re eszsllmﬁg cancer

and tends to increase as HERS3 gene expreSS| on | evel

1 dle4(: Vi e Rethiod b B gnhzuo%g %g h‘ﬁ%’t 'xherem ﬁle%ftl{gangﬁ(:):cg/sis %%;'zg(ed antibody.

pati ents Wt expressing c
tends to increase as HER2: HER3 gene expressr on | evel
I rrease nt s
1 f]SC "I%e {‘ﬁai"d NPanB/o agi’ﬁz%lrgs E/)\é\gr tép ‘Eltljerrreé E']tef%ér aly b& yl%annlgt&ct antibody.
h| gh HER2: HER3 rati o. There may be a negative
| act et ween ert u
1 plgS{ ?Irélnfne hoii HP g 9ne P]f sz%z r{e%‘glll rr]ean hg%@%S H§E‘E&3’S an antlbody

2 fragmesxmpESnHM mtagerttenchng)gglomtl c on the background of
chenot herapy with high expressing tunors doing better.
Exanpl e 4 HER pat hway gene expression analysis in a

1 Padide hethstl Uﬂ%}ny(mhe pﬁht ptzwdtnlg cibirqsnmriretlmb)ie R@EncwiStype is selected from
acebo in .
2 the grog[r C({nSIStmﬁO? 8\S/’a}r1§1 geh Cer %erlttche | a cer Vazllpplglhﬁlg caérée,r, metastatic breast

3 cancer BdBKgmontsrdall o&llhangdamiez @B JhGageostate dancealand bsid36)! caficer.
pertuzumab + gentitabi ne vs. gentitabine vs. placebo in
patients with plati numresistant (CDDP-R) epithelial

1 oM8arTihamethad ofelainHOG) hesstirgitye sdneet tydrad ovaei, paritomell, oofallebian tube

prolong PFS (HR 0.66, 95% Cl 0.43, 1.03) and that the

duration of PFS nay be associated with HER3 gene
expression (see Exanples 2 and 3) I\/let hods Patients

1 \#Qt t%%%ﬁlod OF g:mﬁ ﬁv S%eanntgg cr:grngeerr S? SI,SI’ ertltm m- remftgr}tacebo
unaccept abl e toxi ci ty The primary endp0| nt was PFS. A

1 I‘Q‘%)C gfgldl en c(l) bf (ﬁ?tllﬁl rem t%)? %ag%/& (t)}ﬁ)aetrlse erd%%ncac? é arctg%é oxblﬁcurrent

2 ovarianpraonder.| es. A gRT- PCR assay using archi val
formalin-fixed paraffin-enbedded tissue (FFPET),
preformed as descri bed above, allowed nRNA expression

1 aalThe imsthod ofHER opavitinvayregeding slaimsnetictokxegdifirbresstdz e survival

2 (PFS)i %e nti nrtrphr regulin, and betacellulin. Qutcomes were
desdiDed by | ow gene expression (< nmedian) and by
hi gh gene expression (rredl an). Results: O the 5

1 ?2pa Iggﬁ{hodo Elsn&g)gé ontﬂe %rece e ]pgene e x?elgﬁgwo §’ﬁ‘3u 1va (%%) in

2 the patientt cone based upon | ow vs. high results. Fi nal PFS and
CS outcones for all patients and by qRT- PCR HER3
outconmes are as follows: *All-patient anal yses were

1 sBr he fnetrdd biyanFE G Ibafrasding chaasehenmathe HERI diméryzagertinkibitor is

2 adminigérieé) Is s ilergitralg-%unftcg)rragent.

2 cancer.

1 24. The method of any one of claims 1 to 22 comprising administering a second therapeutic

2 agent to the patient.

1 25. The method claim 24 wherein the second therapeutic agent is selected from the group
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CDDP- R di sease. Concl usions: This exploratory anal ysis
suggests that | ow tunor HER3 gene expression |evels
w@2amshe4used prognostic indicators in patient sP@i/UR2008/055502
CDDP- R ECC. Pertuzumab treatment may add to
conmst?xgmf cﬁe%‘%ah\?gap?u%c Wezﬁlggted ?r}élégcliyocﬁlgc g%ﬂﬁnséba\l\@mor associated
antigerg atggmmmdh a¢mhdarE cﬁlﬂl‘dﬁro&xpnte 3384)101111: EG¥RItsrgerad/dibg ans-@okiogenic

agent, %ros%eg n 3 Cq@%ﬂ%}bﬁ}ﬁb%%’%&gﬁ%ﬂaa% nlm,]fiagm%atory firuéafia{nﬁall
transfeasthlbm‘rt armbady that bindeorebiecd poein @RilzH HER 2alatadnd BER targeting
therapyagap o I‘%Stllél}lbl%r lg)gf(ﬂer aorﬁ(lé)z Ilctl:nanpo{éhl b t%?e\/deua tﬁl‘())l%l:q%s kigxgse énhibitor,
TLK286HRVD 1260, asztdlqammtnllmt bﬂa:tmautaa, 4 rheilqmatentehztt prentyes en' tn:atB Kien rash
or stan{i) 3acng &ersalp]»}g,?igr@egdlgca?enér rtlﬁ%&ge&s or rreevglgs ((i)lﬁrr!'leeav el:;] dy? rPerature -reducing
medlcatrymeand&he?ﬁhtepmeﬁd“gndwtbffaomdrm m 1 wherein the patient's
cancer expresses HER3 at a |l evel which is less than
the 25th percentile for HER3 expression in the cancer
t 360 &he Brethdh ef echetddvhefeircthabarprid theraite apeit ivvn elrediorhetdpiRBic
expressi on has been deterni ned using pol ynerase chain
reaction (PCR). 4. The nethod of claim3 wherein the
PCR is quantitative real tine polynerase chain
r Lan aod_of.
pé‘:?: g[tél Imﬁglgg fF)E;I' cleﬁglc@v%%herem tlﬂ% ﬁhem'g| apeutic utic agézﬁé Bisg sglecc%ed ttrom the group
consisting lof Pinfoitebing cabdiERR, phchexdl,zatdtomnl, taphiekdint n‘xfd.llpﬁsom'ﬁhdaoxorublcln.
met hod of any one of the preceding clains wherein the
HER di meri zation inhibitor inhibits HER
a8t gihe dietied bzd4im@6. whéreinlthe cliwetottedipaftic agant Bne antfmdtdvelite.
precedi ng clains wherein the HER di neri zation
inhibitor is an anti body. 8. The nethod of claim?7
V\fh?e Tde methhé oﬁaiztiink%dyletﬂimtﬁs arttimegabblifRchicemdptapeuteabet ised
emcit rn%mthe group consisting of EGFR, HER2, and HER3. 9.
& th nmet hod of claim8 wherein the antibody binds to
HER2. 10. The nethod of cl ai m 9 wherein the HER2

gfg)tmla"[ﬁ%% gy\étil?h Q%iaeiﬁ&4D%er 1nnt]he elcond tt'ERze\lllﬁg( s%géan 1s &nthlzumab erlotinib, or
bevacizamab.oody bi nds to a junction between domains |, Il and
11l of HER2 extracel |l ul ar donmain. 12. The net hod of

clai m 10 wherein the HER2 anti body conprises the
VA iThb hnethlod gfa;ny anclvfzhd prbnteéing ehinys xﬂm‘rdmothaphtizbnts‘,equean egsesses

HER2:%IPR§ Et(g leveig 1\/\/"]1 rea?er %}ﬁh tlﬁ% ‘pSé:r'éetn 1E féryH]lglgz ég? agp‘g%.?glgrq in the
cancer fype. The met hod of any one of clainms 7 to 13 wher ei n
the HER anti body is a naked anti body. 15. The net hod
of any one of clains 7 to 14 wherein the HER anti body
3. he mathad df Aaiti3d dhgrein the patient’s cancer expresses HER2:HER3 at a level

which is greater than the median level for HER2:HER3 expression in the cancer type.

agent.

33. The method of claim 32 wherein the patient’s cancer expresses HER2:HERS3 at a level
which is greater than the 75 percentile for HER2:HER3 expression in the cancer type.

34. A method for treating a patient with ovarian, peritoneal, or fallopian tube cancer

comprising administering a therapeutically effective amount of pertuzumab to the patient, wherein the

patient’s cancer expresses HER3 at a level less than the median level for HER3 expression in ovarian,
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16. The nmethod of any one of clains 7 to 14 wherein
the HER antibody is an anti body fragnent conprising an
wW@piosgen4bi ndi ng region. 17. The method of anyP@RES29D8/055502
t he preceding claims wherein the cancer type is
ected fromthe group consisting of ovarian cancer,
erirtoneal cancer, fallopian tube cancer, netastatic
breast cancer (NBC) non-smal |l cell [ung cancer
%#S qlhc%rielt 85 8? élzgt 3 marfr%%%ep 1entCo g&g%& irlclzé,?ecst (e alt a il'evel which is
less thaniar 258 mercpeild fooHERB gxpoessibain @pmmpirmdnﬁalcmfeldammnhﬁbe cdiver.
nmet hod of claim 18 wherein the cancer type is
plati numresistant. 20. The method of claim 18 wherein
t e Thaneewd vfPami 3 oadiaantiedher¢ie HERG tegpryssion hay e detemined
usin Oynwrandgaﬂ_m£on&§%0 The nmet hod of any one of the
& PYPECE F I'’ch extends progression free
survrval (PFS) in the patient 22. The nethod of any
S [} VI va Hx()g)gg cﬁarmd% vgneﬁeé aﬁhgﬁg sIZC Iam.?t ¥V%rr]eda? ho:;%(r)l?/mlgrﬁi/e chain
reaction (R TeFCR)he precedlng claims wherein the HER
di meri zation inhibitor is admnistered as a single
anti-tunor agent. 24. The nmethod of any one of clains
138 @h2 gethodpf angiongofadaimm B4 tod7iwidgchaxwedsgnekréssion dpesirvieal (PFS).
agent to the patient. 25. The nethod claim 24 wherein
the second therapeutic agent is selected fromthe
g% Ujhe orthiod bf ang ooé oftdhem® 8 @r38 peirthi egteadpanverall kit val (OS).
anti body, antibody directed agai nst a tunor associ at ed
antigen, anti-hornmonal conpound, cardioprotectant,
it die methoEGHRY toat giatiads 36 wd9 wdiatein tanpdtiogtdns cvaaigiesinger.
tyrosi ne kinase inhibitor, COX inhibitor,
non-steroidal anti-inflanmmatory drug, farnesyl
t41arTht erxtoé of ddimbiOtvdrereiratht baoidly canbatis flatintis-resigaft etaan cancer.
protein CA 125, HER2 vacci ne, HER targeting therapy,
Raf or ras inhibitor, |iposomal doxorubicin,
t4pdhe cethpd dHotamet od vlaim 4 lywitesdim the lphticdskas iadtantddt @fractory, or
TLK286, END- 7200, a nedi canment that treats nausea, a
recurrent o arlan cancer. .
nedi cament 't hat prevents or treats skin rash or
standard acne therapy, a nmedi canent that treats or

pr.event s d|a r hea bod a redu

Pl BA et BEded o8 pRE Voo AT S S FaFbMerpe o e
dwmomemmmdca&mubawnm@ﬁtmhere|n the second therapeutic

agent is a chenotherapeutic agent. 27. The nethod of

claim 26 wherein the chenotherapeutic agent is

sell dbt edthbd ofnletitnet?» gvhergm thocte:'rrsthiemgemif: agmr‘rs iséledvédfmm the group
con51st1|n'g OP e?ncetflblra%x%ro att a}%(a%flti)éeﬁj %%ﬁcttaa}()élehp gaglf d, 1go mfggoxorublcm

mhereln t he chenntherapeutlc agent is an

ant i-net a C

P DG b G PR SRR 0 Cp i PP sl B ol
chemotherapeutic agent.

pentoneeﬁ

46. The method of claim 45 wherein the antimetabolite chemotherapeutic agent is

gemcitabine.

47. The method of any one of claims 34 to 46 wherein the patient’s cancer expresses

HER2:HERS3 at a level which is greater than the 25" percentile for HER2:HER3 expression in the
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30. The nethod of claim 24 wherein the second
t herapeutic agent is trastuzumab, erlotinib, or
whewasiawmab. 31. The nethod of any one of thePCT/US2008/055502
precedi ng clains wherein the patient's cancer
resses HER2: HER3 at a | evel which is greater than
e 25th percentile for HER2: HER3 expression in the
cancer type. 32. The rret hod of claim 31 wherein the

pat i : I , |
P2 o neRo 3Pt fARRRE B2 o) LS Bl 6 v
which egmaeséliamthemdlahéevelémdéﬁm HER3 eﬁ@essimeﬁhmahm typk. cl ai m
32 wherein the patient's cancer expresses HER2: HER3 at
a level which is greater than the 75th percentile for
HER helERB10d xpeleigstiorheramn thhgateaticency yyesss@HERL HER hud level
which {s%ﬁa{ef ﬁl@ftl {hrelg tapé?@eull%%r I—Yﬁmﬁyﬁ&p@gsmrpﬁ lv!lr?ala ritongz{l, or
e cancer conprising adm ni st a
fallomvhebweml cal ly effective amount of pertuzumab to the
patient, wherein the patient's cancer expresses HER3
at a level less than the nedian | evel for HER3
eXpriessihohior selopting & tarapefor b pateat witloz tybebﬁ wepicanhich able to
respong %%CI%R dg’x?enz;'t_ﬁg lrﬂﬁ}ltlapgo rlsﬁgg l?in%ﬂﬁ r%Mts::l H1 a cancer sample
S cancer expres eve 'S
from thle@e@ent haimelpﬁengS{BR pereaativn Inbibitoras [HERBergypf de singer sample
[ . : e
expresfR BERG RS RGRhe il Rl 3 iR BB fRRA e e T
has been determ ned using pol ynerase chai n reaction

I . i "
ol g@%n z}rg%le 3fern§1élgal%ltu¥e c%m%ﬁsxﬁ% %E e% tééﬂr%al ﬁ }elzgar% ceﬁtﬁfﬁl ecﬁnposmon
comprifigiRT Hmmerﬁstlon'ﬁhbbmnmophaoﬁacawakb)n@cqftabdﬂ Qiries aiBla lalgel stating

Cal o
that therlﬁhlm&%ﬁ glgf§&l$£{iit§capgo Bgﬁcﬁf Fﬂxdrr?él%g ﬁd%?%é/t@é 4 \Bﬁtlc%ﬁ§}eﬂ;( fl éﬁa gf
cancer psh ad dblega mspumilto ¢ BBR diM@izatidrgninkitdioghepfin thapatenes gfcer
express%L ﬁgg? ag’zf]li\;eq) J]e%gthm%ﬁ glé&‘iali QSTI Qg}tﬁﬁ{;’} %(E%?Séo?l\éﬁ‘%m %Q%c\e%
cancer is platinumresistant ovarian cancer. 42. The

%.etﬂf)d fok ﬁx‘amt“c(?ur%r G Bl didd) ﬁa‘h%ﬁt& otr'l‘li)h%tajze%%al
aS a lg

anced, ractory, or recurrent ovarian cancer.
compogi®@on tﬁheofwemhmhgﬂonﬂmyngdne padfkagd thé imbibBdr ar phatadeuti¢aheymposition

and a 1%%%& ? lt@%\ih@ﬂ'ﬁ“ﬂ % g)ﬁlhxprgﬁe%agﬁ ?%é%ﬁ{%ﬁl%g}f% ?edafgle@etahltég a patient
with a tyheqiinah@r apielitsiableagesponi o stEﬁcihwzatmmnmlnlhe)r,gmmnqm the patient’s

cancer g’s %t}i a?fi 19 qgss {h%R h{e dﬁl%rleQ/gpflo a sslolg %)ige ncer type.
GOLRr A Tofser i B BRBE] e

cancert

axel',” topotecan, posona
The met hod of cI aim 44 V\,her e| n the chenot her apeutl c

?%Jer.k mEtRo®for ?&Ue{'tﬂfﬁ%ﬁ%%@éﬁ Véf%erq’ﬂg E%lru%'po? néb 611—%] %%{1 éaily acceptable

od 0 erei n ant
compoehertb¢rmfrca1pelumﬂgrrag€n1g, o tzgremaudxa’me,rtb: us4 gf tha’hIERmhhozdnon

1nh1b1t(9' or @ﬂ%ﬂ&%&tlcgf CO?A %sig(?n tﬁéeéﬁorﬁga M I%itifr:]nttpgp%lﬁlo% Iw?tﬂ a type of cancer,

expre
where the patient’s cancer expresses HERS3 at a level less than the median level for HER3 expression

in the cancer type.

54. A method for selecting a therapy for a patient with a type of cancer which is able to
respond to a chemotherapeutic agent comprising determining HER3 expression in a cancer sample
from the patient and selecting a chemotherapeutic agent as the therapy if the cancer sample expresses

HER3 at a level greater than the median level for HER3 expression in the cancer type.
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HER2: HER3 at a | evel which is greater than the 25th
percentile for HER2: HER3 expression in thecancer type.
wa308/Th4met hod of claim 47 wherein the pati enPCBHUS2008/055502
cancer expresses HER2: HER3 at a | evel which is greater
than the nedi an | evel for HER2: HER3 expression in the
cancer type. 49. The nethod of claim48 wherein the
p3k i T mtethod ahdeim Exyphreedsbs caER2yeERSvagien, getitenas], onfallghian tube
is greater than the 75th percentile for HER2: HER3
expression in ovarian, peritoneal, or fallopian tube
cancer. 50. A nethod for selecting a therapy for a
p [ ¢ 0
5')6t ﬂ@ﬁnﬁmglh Egé?lrg%%%%k%tﬁlﬁﬁg gaqlc%rmcegp 1%1?11&1?&%:8 dt!n? oggr?ag &gtoneal,
OrfaIIOHER@bexwesm on in a cancer sanple fromthe pati ent
and selecting a HER dineri zation inhibitor as the
therapy if the cancer sanple expresses HER3 at a |evel
| ¥s sThe hnethod heclarmdiSarhetedvibe conger tHERSadyped 3&fragtory, lr tehigrent
Ovaﬁarpcggﬁegr type. 51. An article of manufacture conprising,
pac aged toget her, a pharmaceutical conposition
conprising a HER dinmerization inhibitor in a
phar
R R B
antime@bolidosi tion is indicated for treating a patient with a
type of cancer which is able to respond to a HER
di meri zation inhibitor, wherein the patient's cancer
eXprids sethotpRaaimt S8avHerirethe hrdiwtabhlitn chenwtheegtwi akev 6l
gmna%ﬁ%é HER3 expression in the cancer type. 52. A nethod
manufacturing a HER dinerization inhibitor or a
phar maceuti cal conposition thereof conprising
cayy Lhe I, a
Doy foPBuREE KRR HIFs bR LRl wfttn BARCIRGGM KA eR
inhibitqsheemprisingirdngnistedegpibsipautierlly sfieqtice emowmtiof 0ER indittitonty tlae
: [ I - t th
patient ek g et Peab o Brgles SICAIN 1081 IR WRalePRRPRE 25
Imﬂmm@aﬁméﬁméﬁﬁﬂéggQQ%H@Rsﬂammawt@m@l | ess than the nedi an
| evel for HER3 expression in the cancer type. 53. A
nmet hod for advertising a HER dinerization inhibitor or
@ 1pHae mabed of dainl6f weraphapdtienttoapss exprasses HER2GHIR3 at a level

whic R APl Lo Y s e TGt B o°

conposi tion thereof for treating a pat| ent popul ati on

t NGRK
BB R Sy ER LR Ll LR s e
which if eteatPER@l th pY esadicwile fon HERG: P&'&Rﬁceaiprewcplen tis4ancér type. hod
for selecting a therapy for a patient with a type of

cancer which is able to respond to a chenot herapeutic
dgerte wethpt pisinp gnaeftcéaims ¢l @2 MBERSindXER a6 iHFR 3i enpm@ssion has been

ient and selecting a
detem%ﬁd&%ﬁ{gﬁé%é&%%ﬂé&%&gﬂ? gj&?he therapy if the cancer

sanpl e expresses HER3 at a | evel greater than the

di h c
[gefp’elﬂgglletﬁ}fsﬁbf cfla%l 6'5'5@% feﬁl)ﬂﬁga lle(?hﬁ E zfﬂ V\l}%@é}tlé’ ﬁeafﬁ‘g § dymerase chain
reactiort {gBd-H(R)ovar i an, peritoneal, or fallopian tube cancer.
56. The nethod of claimb55 wherein the cancer type is
pl ati numresi stant ovarian, peritoneal, or fallopian
taibdhemnibed of 8BY oncTéfelamas ¢lod 64 fwhetetmi tha BER théhiter i3 atHER
dimeriZS@NGEKibtoePe 1s advanced, refractory, or recurrent

cancer.
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ovari an cancer. 58. The nmethod of any one of clains 54

to 57 wherein the chenot herapeutic agent is an
wapiosmetdabol ite. 59. The nethod of clai m 58 wWheCEUS200$1€55502

anti met abol i te chenot herapeutic agent is gentitabine.

60. g

Cb(a%h (;[@F v\ﬁ-lgg ﬁf Jn % ﬁc"i‘%ﬂg%? écgéﬁg\?faé ?g{he%nﬂlbh&gga 3?%{2 inhibitor.

conprising adm nistering a ther apeutically effective

| 3h by

10 plnof of Tl 0L Db e VRt S el Epbca il e
dimenzasorgmkyatt@r than the 25th percentile for HER2: HER3

expression in the cancer type. 61. The nethod of claim

60 wherein the patient's cancer expresses HER2: HER3 at

208l dhemethhd ofrliim 6§rvdwtear the HER inHilg tomndibatm HEheterddomerization.

HER2: HER3 expression in the cancer type. 62. The

nmet hod of claim6 1 wherein the patient's cancer

eH9p Ths sethoHERMY [HERG! ddima60 @\68whateincthe HER gnhatitoe ks anlaatibody.

the 75th percentile for HER2: HER3 expression in the

cancer type. 63. The nethod of any one of clains 60 to

62 vihe methnd bEREMZA dvhieeRBthe xpibedshinds thaslEBgeqeptor selected from the

- ' ase chain reaction (PCR). 64.
grotp %ﬁ%ﬁiﬁr‘goﬂgglr %@agﬁ%}gﬁ%\her ein the PCRis quantitative
real tine poI ymerase chain reaction (gRT-PCR). 65. The

gt ein the HER
i ey raof QoA Sl Ah TR Bla Bt MBS The
rret hod of any one of claim 60 to 65 wherein the HER
[
BBk bod Se bl B 1BR alifoea) BELTELMASA oAU
extracellslalaiommz di neri zation inhibitor. 68. The nethod of
claim 65 wherein the HER inhibitor inhibits HER
het erodi neri zati on. 69. The nethod of any one of
c13aiTire mgthod of @8m\iH evheiem thbyantibipdy himdsitha fuortidndedyeen domains I, 11
fethod of claim®69 wherein the
andmgpﬁtgé)%&aggﬂgs&?g a HER receptor selected fromthe
group consi sting of EGFR, HER2, and HER3. 7 1. The

7 . .
72 e MR B RO DR PP 5
varlablt)hqadss arhipo Bodredqnerices i0SERERN@xi aralcietdspacayelydomai n.
The nmethod of claim7 1 wherein the anti body bi nds to
a junction between domains I, Il and IIl of HER2
ext rTae mkthad aff cldorvdiwhereidthe HRR2 ptbladdis pertzhimatm 73
wherein the HER2 anti body conprises the variable Iight
and vari abl e heavy am no acid sequences in SEQ | D Nos.
J6afltie thethpe siymg tohe/ell Jaimy &) toTH evheretniibelHBR actitaidynisahaked antibody .
wherein the HER2 anti body is pertuzumab.
77. The method of any one of claims 69 to 76 wherein the HER antibody is an intact

antibody.

78. The method of any one of claims 69 to 76 wherein the HER antibody is an antibody

fragment comprising an antigen binding region.
79. The method of any one of claims 60 to 78 wherein the cancer type 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.
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76. The nethod of any one of clainms 69 to 75 wherein
the HER antibody is a naked anti body. 77. The net hod
w@Rooang4ene of clainms 69 to 76 wherei n t he HERPEHUB19081§55502
is an intact antibody. 78. The nethod of any one of
clainms 69 to 76 wherein the HER anti body is an
anti body fragnent conprising an antigen binding
r &ildn met@d off leimt Wistcimthe amgeroye inbvacihmippmtosl, pofall@pian tube
wherein the cancer type is selected fromthe group
consisting of ovarian cancer, peritoneal cancer,
fall opi an tube cancer, net ast atic breast cancer (MBO),
nen und ): ancer,
agld lﬁlg}ﬂl gkhé)gt% g+lalglancek?e@er}8% FF{? %%% i¢ %Il%rﬁlﬁlt ﬁ%gl?tﬁt&?g
wherein the cancer type is ovarian, peritoneal, or
I
ufor SP Rk I Gu R lori e 08, R RE LA 2 iy
ovariamanépod of cl ai m 80 wherein the cancer type is
advanced, refractory, or recurrent ovarian cancer. 83.
The nmet hod of any one clains 60 to 82 which extends
p¥loghesshahoffane ensuaims ¢@ito PR cxrenddreogressior fite s@dval (PFS) in
thepanmte nmet hod of any one of clains 60 to 83 which extends
verall survival (OS) in the patient. 85. The method
of any one of clains 60 to 84 wherein the HER
' T r .
S0k 3BTRSy Sl i v
patientconpri si ng admi ni stering a second therapeutic agent to
the patient. 87. The nethod claim86 wherein the
second therapeutic agent is selected fromthe group
c¥ndlihs triethgd of anylveerof diama pe etd4ovhaganthe HERRntabitor podipnistered as a
single &ﬁttllxgﬁxd% ofli rected against a tunor associated antigen,
antir - nonal conpound, cardi oprotectant, cytokine,
EGFR-target ed drug, anti-angi ogenic agent tyrosi ne
génGF?I“_%? F]erplglrir?rg %n one g 1&9?% tr%)lr‘]Stélgo?‘np x%nasd erlgérgn% a second therapeutic
agent t¢ thhiplfienor , ant i body that bi nds oncofetal protein CA
125, HER2 vaccine, HER targeting therapy, Raf or ras
i nhi bitor, |iposomal doxorubicin, topotecan, taxane,
difalThe yethod pleink $elkaein ﬂhistxion«bﬁleraiﬁ_um,@ 8gent ENDeCTRO®m the group
consis S GRMBErb AL b e AR oy TRl inor s
antigenaamelmrmamévmnnohm cardieptogcent, gﬁ@n@nE@Fﬂttagﬁmug,anﬂwmgjogenic

. Q- i N t
s, RS040 L ORS00 DGR ER
transfergeciolmbtlitdr heatibgaly uhat binag@rq:bfetasplateuﬂémmth éifapezatquc:, HHRmdrgeting
therapy ﬁaf OTP}% J!E&Q?%Q&m%ﬁ xg}u%%l \QP ot%ca xane dtuﬁl tyrosme llgmase inhibitor,

cancer.

erapeutrec I'S'S cte rom
TLK2860fdPs2Dovg mﬁ‘dlogmnlmtltaabcammaufﬁa,rmq:ﬂuamm thap acelverttsao«eteats skin rash

t
or Stj‘mé%%g %ﬁg?’%‘ﬂy’ Oa egfcgrl%gﬁ éerer %Pe%glﬂ? dia oxorlho%?f gebnéJe{aQure reducing
medicagigetnandiashematopgitticrgeeveth ddcidre.

88. The method of claim 86 wherein the second therapeutic agent is a chemotherapeutic

agent.

89. The method of claim 88 wherein the chemotherapeutic agent is selected from the group

consisting of gemcitabine, carboplatin, paclitaxel, docetaxel, topotecan, and liposomal doxorubicin.
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91. The nethod of claim9 0 wherein the antinetabolite
chenot herapeutic agent is gentitabine. 92. The nethod
W@toogiied4me 86 wherein the second therapeuti c ageeit/Upx08/055502
trastuzumab, erlotinib, or bevacizumab. 93. A nethod
for treating a patient wth ovarian, peritoneal, or
fall opi an tube cancer conprising adm nistering a
t ¥ rlhp ewthiod af ¢lyime¥Bfvdetdinide arpotitrapéutigegtnt sanmahtingatohe.
patient, wherein the patient's cancer expresses
HER2: HER3 at a | evel which is greater than the 2 5th
p@lr: déntricthed bhelaiHER2vHeERBthe ipmesdb it chamathezapeativ, agent is
gemmtgﬁ[;ltoneal or fallopian tube cancer. 94. The nethod o
CTai m 93 wherein the patient's cancer expresses
HER2: HER3 at a | evel which is greater than the nedi an

| oy , , . ) . .

o7 e PR SRR 0N RUAL LR PEFAADE i, r
bevacizghebei n the patient's cancer expresses HER2: HER3 at a

| evel wwhhiicchh iiss ggrreeaatteerr tthhaann the 7

5th percentile for HER2: HER3 expression in ovari an,

PE¥ i4 metbed for teatiha b pgpnawitl eMadarc aergereal, 06{allo thist dangr
comprl%clng})}lgere It‘fo{%g e%tlcaglg i"f@%w? aelficr)anggfg gcg%[lgr%%%g% yﬁgﬁgt afﬂg'em the
patient{shvaticar exgmeses HERQ PORP at 9level Fiichriegrhvet tkmnfth@lﬁ‘l prrc@@ile for

[ r.aal pol yner ase
HER2: Wﬁg%;’ Eiﬂr?%stgg |mo°n HR%&E’(%%I B@%ﬁo\bﬁaﬁu% =t %Sﬁdmof any one o

f clains 93 to 97 whi ch extends progression free

S& Vi ES) a: : 0 | &

S A Tl % o5 MEPRA, i B gy e
which wgtehdthen the amyian feeeldér RERA:HER DexPrasgio®d onhwaanepanitdniag, or fallopian
mbeca%%&i ent has ovarian cancer. 101. The nmethod o f claim

| wherein the ovarian cancer is platinumresistant
ovari an cancer.102. The nmethod of claim 100 or claim
1 r t A I

e P BleoBol lRmR AR, He G B R ek s SR Dl  eve

which iofzregtenihasth® 35t peree0@le fortHtERG HIERhgupiessioryin aelariani mmnﬂadgora
heno apeutic agent to the patient. 104. The method
fauc’pla% Ictéﬁ&% 103 wherein the chenotherapeutic agent is

sel ected fromthe group consisting of gentitabine,

e .

lcﬂl%lg Efglg rl}%fho 81)“( %%ﬁlbalng B Af f&%gsc% 35§ IWhF]IIe glq‘ﬂ%}@:eﬁxg E’i‘i%geépressmn has
been dapraninzil nsmgmolvh@mtctn@n a:peuml(RC%)gent is an

anti met abol i te chenot herapeutic agent. 106. The net hod

of claim 105 wherein the antinetabolite

cHe fbt hethap efitléim Sgdwntein the BERT quattitative réad¥me polpmpeagecthain

cting a therapy for a patient with a type of
reacuo‘ﬁgcrr%{cer 1§/\3)hi ch is able to

98. The method of any one of claims 93 to 97 which extends progression free survival (PFS).
99. The method of any one of claims 93 to 98 which extends overall survival (OS).
100. The method of any one of claims 93 to 99 wherein the patient has ovarian cancer.

101. The method of claim 100 wherein the ovarian cancer is platinum-resistant ovarian

cancer.
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respond to a HER i nhi bitor conprising determ ni ng HER2
and HER3 expression in a cancer sanple fromthe
wW@aaosai44@nd sel ecting a HER inhi bitor as the BPCBDSIY8/055502
if the cancer sanple expresses HER2: HER3 at a | evel
which is greater than the 25th percentile for
HER2: HER3 expression in the cancer type. 108. An
aro2i hemethodrafitieiad D pecldnnPt weenan, thq@tka hecadyaged, ndractory, or
mmnm%:vaarq%&%ytlcal conposition conprising a HER
PBIt T n a pharmaceutically acceptable carrier and
a Iabel stating that the inhibitor or pharnaceutica

nd| atl nt. wi.th a
CO I HhRL b AL 8950 DS PRSP il
dmnmﬂwwmdm¢Qﬁnan&mmwm1he patient's cancer expresses
HER2: HER3 at a | evel which is greater than the 25th

percentile for HER2: HER3 expression in the cancer
tl}O[ée Thd A&hodofimiilndd3 vaereinairuwhemndtherbpegti@agdhiRs seidotebiffoarthe group

consisfi oBANTIRE Sitbin, SONRLS dotitihl PEPESn. SRTPhtcduah forompoicin.

conposition and a label stating that the inhibitor or

{2)? g:ﬁ? me&??igtj Cl%lm g@?% erglg nl&e eC?lenvl\é]}géé‘ %)aegltgd J ﬁtrls %l{ae ?glgﬁg%lg

dwmmha@&MﬂH%aMWHbltor wherein the patient's cancer
expresses HER2: HER3 at a | evel which is greater than
the 25th percentile for HER2: HER3 expression in the
clac &he mythed dflthim A0frehéreid ticamtimetaigritd chemgtherapdnfRe agent is
Lnhi bitor or a pharmaceutically acceptable conposition
gemCItEfbnereof conprising pronoting, to a target audi ence,
the use of the HER inhibitor or pharnaceutica
\C/:VIR)?E %ZI %tf)llodgoo Et?noia etgleorerl tf{ne azlgz{tlglg thhpa]:é% tor}tscargc Ig V&L/lheu% is able to
respondaooptrm mRibHEIRDmMipiE g éﬁtermlﬂn@\/IéERZ\’l\kndd[ERSSengemﬁrﬁh atchm;ar sample
pression
from thg g:ﬁtleg? antla sngctmE j_l%iéRAn{lrl’gltt?{ gth% g}eratppr éfe tF aélceé s%léql? %xr%es\slas th
HER2:HERY pie 1e<fe1 caih érgresir dhan ke 28D bercdnglerfesPBRZIHER3 axprEsslon in the
nhi bitor, conprising adm nistering a therapeutically
Pfective ampunt of a HER inhibitor to the patient,
wherein the patlent s cancer expresses HER3 at a | evel

s .th | evel for ession in
L35 b e B R s e Sl e iR SRR R el Pfyposicon
comprigsinpaHERMihibitok I @phasnpeewdicallycurrceprabltttaeiar rgl a&h‘ﬂeéstitmg that the
ri.sin erm

i 3R et st BT Rruer e HLr | PPRREEHRE whicn
is able &eb@oﬁd tog HERHhRbitorhivbéréiathegatidniie cinkar eapyssbsf HERZ2HERRAGEL level
ex e, nmedi an
which f BFB" 5} B g Ese B8 MO M TRk HfReer 415 The
met hod of claim 111 or claim 112 wherein the HER
1?)'3' RI me(%ho or manu'i:'Rt%nlng Q k—l%k{tir?l{ibitor or a pharmaceutical composition thereof

cancer

comprising combining in a package the inhibitor or pharmaceutical composition and a label stating
that the inhibitor or pharmaceutical composition is indicated for treating a patient with a type of -
cancer which is able to respond to a HER inhibitor, wherein the patient’s cancer expresses
HER2:HERS3 at a level which is greater than the 25™ percentile for HER2:HER3 expression in the

cancer type.
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110. A method for advertising a HER inhibitor or a pharmaceutically acceptable composition
thereof comprising promoting, to a target audience, the use of the HER inhibitor or pharmaceutical
composition thereof for treating a patient population with a type of cancer, where the patient’s cancer
expresses HER2:HER3 at a level which is greater than the 25™ percentile for HER2:HER3 expression

in the cancer type.

111. A method for treating a patient with a type of cancer which is able to respond to a HER
inhibitor, comprising administering a therapeutically effective amount of a HER inhibitor to the
patient, wherein the patient’s cancer expresses HER3 at a level less than the median level for HER3

expression in the cancer type.

112. A method for selecting a therapy for a patient with a type of cancer which is able to
respond to a HER inhibitor comprising determining HER3 expression in a cancer sample from the
patient and selecting a HER inhibitor as the therapy if the cancer sample expresses HER3 at a level

less than the median level for HER3 expression in the cancer type.

113. The method of claim 111 or claim 112 wherein the HER inhibitor is a HER?2 inhibitor.
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