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FI XED DOSI NG OF HER ANTI BODI ES Rel ated Applications

This is a non-provisional application filed under 37
WEBH6A76B8 b) cl aim ng the benefit under 35 USCPAN/B§®)5/021287

of provisional application 60/645,697 filed January

21, 2005, the contents of which are incorporated

herein by reference. Field of the Invention The

present invention concerns fixed dosing of HER

anti bodi es, such as pertuzunmab. Background of the

I nventi on HER Receptors and Anti bodi es Ther eagai nst

The HER fam |y .of receptor tyrosine kinases are

i nportant mediators of cell growth, differentiation

and survival. The receptor famly |ncludes four

di stinct nmenber s FIXED DASING @HHERANIIBQDIES h f act or

receptor (EGFR, ErbBlI, or HER), HER2 (ErbB2 or pl 85 p

"), HER3 (ErbB3) and HER4 (ErbB4 or tyro2). EGFR,

encoded by the erbB 1 gene, has been causally

nggmﬂmggﬁ_g i n human mal i gnancy. In particular
in . f R.h eryv
br g‘glg @saetgr g 9 £ grﬁ?% gpcat(?on ﬂ"l:' ggmderr] 22 g3§f§almmﬁ q1(e: g% (Q’fét under 35 USC

§119¢gxof \wv]mo%ap@]lqawﬁg(g{mgled .ﬂam@wéagw tEGoRentset withare incorporated herein
by reR¥pde€SSi on i s often associated with increased

production of the EGFR |igand, transform ng growh

factor al pha (TG-a), by the same tunor cells

Fieldobthe Inventipni n r ecept or activati on by an autocrine

S AdnPinYen i I-@'Ikdan u rtu mac.
The]EELHr 64: 1279%91% '\{395"??@0@ yl ongq%@gsﬁt ?*gﬂﬁf égmg.

di rect ed agai.nst the EGFR or its ligands, TG~ aand
Backfiobnd dfshednvestiin eval uat ed as t herapeutic agents in the

treatnent of sugh Jgnanci,e Se e.q., Baselga and
RE%
Mendel sohn, sup € rs and Anfibod ’?I’nere s’tearch

4 4'I‘Wf§_rg@7>f (eig)g)q_)yromaﬁﬁnw a@tua}portarg medBjtprpof celhgremsth, differentiation and
survivdb: T]1833ept1;9Q15113( iA9Q%9) fourFﬂﬁncSﬁ&ﬁb@g uﬂﬁ!ﬂpﬁ idBfmat é?(ﬁvtll_%r receptor (EGFR,
1S5neu, was, pr nal | |dent|f|ed as the
Er bBbr"b%}E%? 2 (BB ¢ AHST Or W?WQE@@ nd HgRA GedBr eyt omas
of EGHrE BAcEdl by tht BB he AL §:en da hﬁu;aﬁlphéééb Ghubn @ tmhgganéyh &n particular,
resul.ts froma point nutation

I‘ ot o- 0
e TR E ROt P A ST T e g s vellas
glioblagfontafy eIngwqudiéﬁFRpcfcgtt@lemresﬁprls bftdn @@&bdizpad vod xdch%ehpkmﬁuon of the EGFR
llganch QJF%%g%OMCt&r%IpQPﬁ%%\&? %% tnd sMe%ﬂT?’o‘ cél gsu?t}/n rm(r%régtor activation by an

cancers and corr el poor prognosi

autocrérie asflmulatgé Ipéthw Bza%alaycy I\@g@ls@mgglyzfmacs[rlgm 1&1-534.(1994). Monoclonal
antiboBie$ BRG] agddkdthd BGFR/GE As KRS, %F BNBEGIS hiR3 beeNOvaluated as therapeutlc agents in

the tre‘liﬁ%@t af QLQF#a]l%Eg)ansa t §e eng,nl%soell a an Enadel%o gﬁ%{}%b\&%é’ égalf %wcer Research
44 lo%Wﬁh(lPﬁﬁr@FC&Wu @ﬁélﬂ’ eGéqurlewm %ﬁ 8%% 19PERSL.f r equent | y but
n of"he Hﬁ@!}r{g g{em)ey oﬁl%%—ll:rk(%ang@:}ﬁ S@WR\I/aL grig%% y 1£m)ﬁe<p a%‘ﬁm %roasuct oPtFe transforming

observed I n ot her carclnonas carcCl
gene fromenewsplgasubs, of ehqulpatbyitedtedimyts. Sthé acvaxeyl f(gdn ahht; nek prog-oncogene results from a

point Jﬁbtgﬁﬁyvalm@ QJ ém&lmlct J@M; f lthg tra@ﬁ%ﬁ@?&gx@pg élgl g&je% A roée?s ?mphf' ication of the

ot hers Cl ence,
s GRS B g1 e G oA BB mmsqw@@osls (Stamonera.
Scienaet2a%:177- IWDde@eBlamBi @hl Sczﬁcegﬁﬁﬂg’ﬁ@l 2((19986ha USHLR Nb.12,988,&3). ;To date, no
point @%‘%9%@9 ?gg ti neu rotrp g)gfcg)sesnaras gbelr? %gcﬁtgégl tﬁ’g\gr%]r%grg %Q'gr’exprcssion of
HERszle’qiﬁ(DEMb“( "P%!f?fm‘ﬂe‘? ‘S geng emplification) @y plecteén ob@VaLH gtheB@reBBias including

carcingmab SRE) stomWéh, 81@5me$r§urrﬁiahvary g%ﬁ' Gk RESe coﬁ)q Fa g %reas and adder. See,
Res., b0’ 51 19 Ak

amon Og}‘ﬁlsqz‘“g(‘fé?{c%cfe”ﬁe%zg 97%@5936668"0(*‘1?9‘896““2&&95 7 (gBe ) IMSLISh'gC etal., Mol
Cell BERIGOBRYG (1980); QbAn 25I7 09O Res., Aasilamds)mohallezal an.coglne 4:81-88 (1989);

v SRty 9 I L o PR L e

(1990). HER2 may be overexpressed in prostate cancer
(Gu etal., Cancer Lett. 99:185-9 (1996); Ross etal.,
Hum Pathol. 28:827-33 (1997); Ross etal., Cancer
79:2162-70 (1997) and Sadasivan etal., J. Urol.
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Anti bodi es directed against the rat pl 85" " and hunman

HER2 protein products have been described. Drebin and
weolobezszoes have rai sed anti bodi es agai nst t heP€EHUSIW8021287

gene product, pi 85 See, for exanple, Drebinetal.,

Cell 4 1-.695-706 (1985); Myers etal.,Meth. Enzym
Res., G &219427 (199 Ke0914.; Canerr RAAOONF 132 AIB); PRIk @il \Caater RAMOITGEN@I89); Zhau
et al2MIl 6&:&2&; (3%19&897 (ﬁ@l@PwaslatnE@al gX} %9? iy 35@2@3‘ glggé)e%nllhams et al,

Istinct r egl ons o
Pafh?bff’?%g\yﬁ ?6gﬁ2s<ﬂ?9&> an MC%W of et S R2ALEMDX THRFROmSY breerespressed n
prostit &nST@ueed!] Sanlceﬂ"ﬂktﬂﬂﬂ €83-91 (1496); RokEler ol i, PaaRE 2888 B3U957): Ross ez al.,

Co PRty by AT PSRBT By G, el

t héngjedierditdtadnganfst the pEpnes" oid hdnkR2HERY prddd0hrefctykivelten described.
were characterized using the human breast tunor cell
| i REP8RadsRlloggueshayelpised antibediqs aggpngfthepra negersragpct P RS See, for example,
Drebﬁl&aBFbeawﬁjsh% (19d5), OMERE AL ARASEH fn. 1% 247R %ﬁfbbl)@%%@%%ﬁ; Drebin et
determ ned by crystal violet staining of
al. Opcagrnt 23/érd’ @ ‘}/S@HFPOMMH@&P@S of Rgiporhips eagtige \aélswlsnwmglmqrﬁpms"e result

in sydefgmubdntlhﬁfdr MRSs ALk NGSM Itlllill 4he1R MHlah@ng(ﬁ@c]e m?c?1 %Pgso U.S. Patent

bited cellular proliferation
5824\%1{ fsﬁ'Scb&é%be‘i?rq PAY panel reduced cellular proliferation
t oHadzlak 85@), MoX tCeintBidlno(3)hNil65-ASE APs9) T:ibsentanﬁd @aﬁaloéa& y\ﬁa of HER2
antlb(gdrgs tvhi@rrwefreQ:ﬁ‘l{}Q:tet‘lQed%sq&ﬁlLI thlll%a% br: FSO umco)rV cgl % %%Ngl[a ge?] proliferation of

tunor cell 1ines e cytot oxic e
the SIGBR-3¢plls dplippiag exppgtirg Fﬂthel%“bogesﬁ‘wdeﬁnlqu@s P}Eﬁdﬁl Wttoieins dfshe monolayers

after 1290drs. Udgy tlhE&y axﬁhklhhﬂ@ihﬂﬁloﬁi W&@B§§@ﬂwxihﬂheﬂ%ﬁ 118 4D Which inhibited
ri.zed in Fe ncer

ce]lu]%ré)?oh elrjartlt nhgé 6& aCt ges(m T§%31 .regp{:(ﬁy feﬁulértplr%xferatlm,fo Q/lefs[:rd:xtent in this
assay Z'B(eggtrbggADQ wgg@ymsgam@tp ednsifize HER D wtehexpResgjug tadast @mor cell lines to the cytotoxic

effectso 2 I1ssu ctober
fte tg- fﬁ&F& g%ggé-]?lj_s éﬁﬁ%;ﬁﬁg%ﬁ e!lO tg)é 'i]ér 149‘7”1’”3?115112 ;nillgo% es (;Llscussed in

HudZTIift 25 ar@f-(?ghegtélerae(tetlggl ull)“endllgg\ﬁ @n&r Rés]earciégr] é@rISpﬁﬁlﬁﬂQb Kotts et al. In Vitro

26(3)I5emrUIND;ISexup er 317G D B-R2HButipd BR3P, (19@11 e$Hepusd 241 ALlin. m:;@(gan@) 117-127
cer, Res

(199]2 K]Jﬁgr%ta}gébg ggl?'%gf' 2)\4%% %\R/&%\I\g Lewns et a%?anjr 1m§ungfgnneﬁ%!‘;ﬁr 37:255-263

(19933 Foqr2 0y 014@@1&6164% 9143994994); SYeretsat et@! Gahcer Rese®iho$4:5301-5309 (1994);

SliwkE¥Rar al2 f Gicl AHH-289 (b 9k -14dd5 $09BH s Bk &l ai. JF’EIQICCheMa;Idﬁ +14300-5 (1991);

Sc 1. Lew s etal
Duouedfil prgibadgivnd 8377100300 ddGevineie! GpreaBriardRodor 14651990y an
Schac@ne ol Onesds 151 B8513039W97)1997) . A reconbi nant humani zed

VEx $dc&hbi rdithn o ufdfat Thu
r hﬁ WH%%%%ZE&SJ%%HEEB% b2l Hé&@qmrbﬁi@@dﬂ@'}%@ﬂ@s huMAb HER2,

trastufyggab o HEBGERIRY y UjSPaepiNgj %%{4143§/7> geknicplly dctive prappticatnvich HERfverexpressing

metastaliREcaatcen FHaH &d x@@lv%i‘&xaa‘ﬁ{l@tﬁn@r R8RS ueADf fﬁa&]g‘z‘a bﬁtl:l J. Clin. Oncol.
rior ncer

14: 73;1 gﬂﬁl 9r9§g eIlr:%ét%zdL\ma }e%pvsé!ﬂ\r/\?erhégm@ﬁ)&r(gral }renht%el—@fd T& ErU@ Ailgyg@t)'aflon September
25, 19?? s theiraamehy of prdieitswath nemstitie biemsycaag@p winsatimérs ovgickias ROBHER? protein.
ar@héprl—llﬂiﬁ2 éqm&s Sith %rio%r@%ﬁ%ﬂ@@&e@&smé&g§ Trag?labug et al Int. J. Cancer

4793%33 ment of patients wth metast
¥ Pu%b‘fﬁg%%lr Bapreaet Pas (B Mo el ﬁancmlﬂﬂveﬁl -ﬁERQ%‘) (1991);
Bacusandli Maetues Cantitdgenzas 3: BHOSSGD(IQS]IIEFSItdn&:S'skh a\be PRBE U sA £SCI6b D5 (1991):

Bacus epalT@agJ:elr ﬁps%'aerfhestzé%lso 25!35‘@ 994?.)] Xpg %Zlgf i‘% 59’3 @4%(1%9?)‘3)\%94/001 36;

Kenzie eta
KaSPf(ZJi Hek FarReResedrth @326'11- 5369992180t)ck eﬁaw@emes a1:4575-4580 (1991); Shawver

et al. dALR R ﬁrl3@af3¢3 99 Nas] § 131 8pRer302 54. 3179?9)66 (155@&%9%% Lt al. J. Biol

SA).. 88: 8 91 8695 (1991
Chem. %éh ?é?o g A é%?h Uészpazﬁs%o 53%918p fgfb‘é*)apvemale?ncasene 14:2099-21109 (1997).
Cancer 53:401-408 (1993); WX»4/00136; Kasprzyk etal.
Cancer Research 52:2771-2776 (1992); Hancock etal .
Cancer Res. 5 1:4575-4580 (1991); Shawer etal. Cancer
Res. 54:1367-1373 (1994); Arteaga etal. Cancer Res.
54: 3758-3765 (1994); Harwerth etal. J. Biol. Chem
267:15160- 15167 (1992); U.S. Patent No. 5, 783,186; and
Kl apper et al. Oncogene 14:2099-2109 (1997). Honol ogy
screenlng has resulted |n t he |dent|f|cat|on of two
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cell lines. The HER receptors are generally found in
various conbinations in cells and heterodi meri zati on

w0 2006hTsght to i ncrease the diversity of cel |l ub@r/us2005/021287
responses to a variety of HER ligands (Earp et al.
Breast Cancer Research and Treatment 35: 115-132
( 119(915))(9@' scEEATHR HaSredardaMckhdYenGiohtichl of fwd lo@BLHHRI r@BH6tFimily members; HER3

ct o GF n
s B PPl 851 Sy HASAIGI B BN e
Pat Aphi NeFIEN4: Gloowtiner gty NzétHBeaEG%) USBHEOEF4SH 1780 (19938 Al Plowman et al,
Natur @BJ Plg ltl|75 @9%3 ]%‘ gf’?hegetre@l)tors @é&z}%&regs@@&@{e%ogr ;]m g\?éést %ﬁ@ breast cancer
heregulin'proteins resulting from
Ce""%ﬂst er nat ive spl i ci ng of a single gene are |igands for

HERRZ P@R@ecﬁﬁ%re gIllfbﬁillh@ﬁrﬁlgdﬂahdils cfo&ﬁ]nlltMnsl1Milsliﬁiﬂﬁtelablﬁiﬂﬂatlon is thought to
erequl ins. I—kg

mcreaéqst% i%y gfg:%gl?a( S tolzj vgle Yﬁakigﬁ‘?"gﬂés%gb ét 412 Béegg%ancerdResearch and
TreatfBh A6 145- 139 (1945)). Cﬁﬁf@gle theund By EBSBEEIBO HeapdsO Gideymal guth factor (EGF),
transfgljnﬁri o%; faa(;r aﬂ)ﬂa f’[%ﬁ?t(ﬁ raﬁlpl( NQE%) heng 'bﬁ'nhmg E;Q(Y&rmal Ex%@!hqgcﬁn (HB-EGF),

acet choline receptor | nducing activ
betacqllplim gg\sl ?plrﬁgﬂljn Z(‘erﬂg]m(v als G t26P s A& B &%P‘pb ebdfaflg%?fé\izregulm proteins
resultﬁm%élwmﬁ% spﬂicnﬁ@f b Sitgle g RRreBpMBNPBIHEN3 add HEK3. T Haregulin family includes

alpha, ﬁ:t%tar%;%ﬁ% ey m%giﬁ n{e%eggﬁ élencedg%?el 53218/{:15&;U §LPa(t:enﬁLIo 5,641,869; and
SchaclPy 51 OBt ADBS -1 144 COAD: peutdhffecsatitiontoa droMMIFOHER sk vefaltess (GGFS);

acety ¥RIif tARBL 1h(fuh1ﬁéjactlﬂ@t{ﬁﬁ99” dn Se%so(')NB@'m%aor Wk Rerlved factor (SMDF). For a
By 5E§§g9 %%‘ET{Q 247-262
eviey G et 5 Gyt B g AT S oA iy e NG 7247

(19963 8nd: 128 2¢ B 1Bhafrl FOW }1):51-82(19BY U Recart3 thikd alitiiahHER KaRds were identified;
neuregﬁ,‘%”ﬁkﬁﬁ) v@'lllch 1sFr)Wed(t$§ﬁ) cifid h%R?lr}?é%@%Cthéelglgﬁc)t)re 38”)‘%@9 512 (1997);

euregulin-4 4 (Harari .
and CI‘83W26 8‘1‘11 efgtw(ef%@l)?)S1@89§é¥"605é%hac3emwﬂ|brnﬁs %%%4 é%iﬁa'fge‘@ al} P¥AS (USA)
94(183H5%0-7 b1|9mj) bl nédieigdlin-AW¥hich 6in&sGERNHar Gl aidonchiate 10:2680-34E5MR)) HB-EGF,

betace%q:n aﬁmg %Plrfa%u?n %qso bn‘g: d HERZ to f _OI‘ m a het er odi mer,

and results in
tr ‘é{héﬂgﬂﬁs‘pﬂhmﬁaldamt bind BERHEGD stimylateheGHRean& HBERM torform a heterodimer, which

activatds NRIFARZ @dl Q{hlt@nrd/t@ﬁspltogpﬁ%l@msmﬁﬁﬁi a.t IR NhRRRABRF. letn@nzatm and/or
activate the HER2 ﬁ.ﬁOS' ne ki nase. See Earp

transpgﬁsﬁl?ogllatlﬁril PRSAIS §Oea0t1% HﬁﬁmroFlge k&gsee%rliérg §té16 swer(f hlkﬂg@when HER3 is
co-ex@ress@iGtith UBRZ hrgiaddle sipgplieenipplecds formed o meibod@ndireaiitapdiroidHERS are capable of

dlsrup%h%;gf 50%1 %@Wkl EIER% ﬂgleChgrﬂ%g 2@ 1gg61dl Cﬁd’s‘d%h)? g\dhlh&ﬂ%l;y the affinity

of HEM@shefstﬂmeS%%G)csrmje)i to aA@mrefﬁwwaWy"hew EXPEFFS ViR fSee also, Levi er
al., JHEamoﬁmnroﬁ%&gsl 1I329 (3tRED95); &’Idrﬂ'b@efy@&ﬂ€grot“ WVadh ADAQPRIUSA 92: 1431-1435

(1995? éml Dewnsy eélslt %%ncer al’ 56C I%Sﬁle{l&g gl@gts 1tWresTgt tE% Egﬁ? %&8& prot’em complex.

: rn FOSCI ence
HER4, 111@95)!13 fivios pri sseyigedingdomplePRiGHERAE drrawyrad| Cangest CHUSA:S-8 (1994)).

92p,¢eh 791%@3&1&3&9 kR aﬁlﬂsii e!s%Wu@e @‘S 5%‘77 171 Q?s'@ﬁo 9??%15 5,720,954, US

s 7256?%9&5379:{?&13‘?%&77249!?@}?{&’5 O P3R5 Btk IS o2 b Sgd2o1sz211a1, Us
6,015567 sl 6,339,160 8| @268/608, UHERA 36T @0fRIANUS GANT 218y US 6,719,971, US

. ) t 1
6,800 IUSZO%“@%W&&?%S%GG%EQ %g& %&%%'U‘% és?%zg) g@l}%%g%y@wdéww us
6,1275267 205 954338 US, §75,8856US L9§3%14?7015195‘7 35 ES 7674299@77 W099/31140, ,
US2005%010788651, 404200851 7023387, 37520051502626399, 093 6,573,043, US2003/0152987A1,

worl Dokl Wbl Sl By, wormorn,

WOO B8R, W01/ 5730, ULISH26,18B0, USE 832, 908209 00 BRBE0URA02/00MB62A1, WO01/89566,
USZO@/&%%%%%S%O(H@] 5’4:834? éw7(9 g%%w%% é%g&%@g&ggrg dé%)s(ﬁ/g?f?% écas:'ijr SW003/087131,

US 6, 339, 142, US 6,417, 335, US 6, 489, 447, W9/ 31 140

, US2003/0147884A1, US2003/ 01;0234A1, US2005/ 0002928A1

, US 6,573,043, US2003/0152987A1, W9/ 48527,

US2002/ 0141993A1, W01/ 00245, US2003/ 0086924,

US2004/ 0013667A1, W00/ 69460, WOOL/ 00238, WOA / 15730,

US 6,627, 196BlI, US6, 632,979B 1, WOO1/ 00244,

US2002/ 0090662A 1, WOO1/ 89566, US2002/ 0064785, US2003/0

A PN AL AN VAN M A SN AN L 1NN Al AN PNNPNrS A ™ LSSl /A AN AF A A
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412,1 16 Bl, EP 494,135 Bl, US 5,824,311, EP 444,181

Bl, EP 1,006, 194 A2, US 2002/0 155527A1, WD 91/ 02062,

waJB)06/05807 894, US 5,939,531, EP 502,812 Bl, WPCT/US2005/021287

93/ 03741, EP 554,441 Bl, EP 656,367 A, US 5,288, 477,

US 5,514,554, US 5,587, 458, WD 93/12220, WD 93/16185,
US200830R28@2.AV QTH4/0080Y 93/ JSLA0HA) 1 06N , BBY2004102825, USB0&N BB 50805 5,985,553,
Us 5\/}&3/ %4/ L?fs?ﬁﬁ 345%555 A1 85%86%,17504%7 %8%3/0%52 \’%8@%&49%91/05264 EP
41219%P16%’7@4I%B5 Véé%iﬂl @%4@ 1817 B1.351,009896 A 1US, WOZ0IS§ERTAL, WO
91/02084, D8 3511,89dSUS 5,233 7,65, 5008 263139 R703741U5p 554837 824365837 A1, US

5,288 4% Atggi :4,SH<§ (% %%2,14%@8”’!0 ggugz(g%o é%@s%s%%%ﬁ%évo 0@l21319, WO
93121839 UD3.BWH80, WO BBRABAB,9 1136087 GBEA, WOS6/67390US HF0H,396/0 5,846,749,

EP 78185/6%%%%6/18@3 6U§§883g§2 ® s 9#32?%%%8?&;'% 3%38271 US 6,270,765, US

6393738397 2> W3 FOBTRY. UVETG1IPB 1096555 3 Wo/2T3088, WagyTosTa1, Us
6,21403%8, IB35905, 50D vOA. H&/651631, USVY D20 BAS] 6G3 08/13460) 200 9¢/990,14, W3 5,994,071, WO

G SR S g S B o
00/78¢43, (PP ABEBIZ7. WO 07210%%5 M@ 0188 53,009 O HISH VO /56604, WO 01/76630,
wo020681, 086 D84 577, MR £292087 69002)002203/40068 Q&B/O‘!‘QQ?(JAQ,?wo 02/44413, US

US 2003/0068318, WO O
o8O O35 PSR B S S Ao, wo
02/08%6170%0 0B(06509SV OO P30 38O 02 8GRAJO®3/MBL§318)8/0 03/041736, EP 1,357,132, US

2003/89)993/30%9 %8&%13&1’&) 2{9@?6&]1%*%5%5 15, ?%%Sfag%gg\% 1%1% /qui)%omwn Us

2003’9\&986@ ‘észpz‘% 630@3 YOO DD FNAW/6113S,. BHBIBB ORI B9 0M05426)V0 01/64246,
US 203/8@29 BAUGS 200000511 85651365 6,15 ,53 0080 0il7425 Vs 20300442857 33501/87336, US

oy 8908 SRBLAES o R RO P wrer

02/05096.0%8 98¢/ 000RONOD207BODB WUDBAEI89842 and WO 03/ 86467.
Di agnostics Patients treated with the HER2 anti body
trastuzumab are selected for therapy based on HER2
over expr essi on/ anpl i fi catPidsestisse  for exanpl e, W99/ 3
11Pk@enfsPadaed vath @&t HER? ab@ﬂ@ﬁ&ésﬁixz&ﬂam%ééelébteel-ﬂa{ {h&wynbased on HER2
0. )
o AR ot 0 R ™ AR bRt $51h R gt
and U&OQ?/?]M%% Q’atog_rtgb) as U&@@QWS%Q @Q?OOZ/@&H'@&@ aad Usgf)03/01 34344 Mass et al.).

See, G160 US200B/0F298TT0MOK brSdL O €n@irft imyhukohitedhe ARG, THOOME FCEEESce in situ

b El SH) ecting HER2
hybrldlzgtlo% é%(lglflgérs, Jel()e%{n gk?ove xp%res antamg:?,{np(iig\iﬁgﬁlbI4 / 053497 ( Bacus

etWQPOO)1/0$3é?7d|BSCU§ o abl)etfens i dpenmgpingror prdiding tespogse KSSEREIEBEIN® therapy.
US20090 BRI GTLNEF J1.) EREFRRMermiH2 Qp&éd%ﬁ%%%i’se &;3@3@6&03%1:12 antibody
c

eterm ni ng or predi onse
‘he'ap)&s‘%éé@g)a@%%a F'ﬂbb@d'feﬁtédr‘aﬁvefmwmnpﬂﬁo‘e)@yg”@@ae el @olecule,
EGFREHER tyrgsing kingse tn@itlitdr OWO@008/063 709, Ahldr €/SiD 0BIBE tdk tdonfabbré A Inefhods for

deternfini 4’/&6@[%!% gglbﬁ fihi lggzgotﬁglzlg%l t@f?g?{é’(ﬁ?%%g%a er) h lE:)(Imtcegns gene
expressigh 'H?ikfés fprdyeati SNG4 RicEIONiE sensitivity to EGFR i nh| bi t or,

e rHa@nis fredtedWith perld2(d0 ddn @ Q:Q:gtapfor tgé?QJ'y %hsgthonQ-tERaJcbwauon or dimerization.

e S Ay S L b oG e wemors
(Adamg el ad s pézpoﬁ/@@géﬂ"réﬂWW%&MQW@DO‘HERG&M1I (8t Ko@Eki,0M.); as well as

wozodmsbmatah@nszoﬁ’@é1@@1%1 B0 e Lt%f‘f concer ni ng
pertuzunab and selection o I'ents for therapy

t r?é‘r‘"é\/ﬁ’ th Ai"n’c f’ ‘if’aé64(\Ad§14ﬂ(§%§>2‘ﬂ)sieS(CMamaS'éfm@at of pene expression in archival
paraffil/SHGHIBA GREH Mdle: @SChnok@eB K67-dYk J2004yed804¢ QQe ki ? gene

(Sliwkowski, M); as well as VIEOO4/008099A2

US2004/ 0 106161 (Bossennmai er etal.). Cronin et a

Am J. Path. 164(1): 35-42 (2004) describes

measur enent of gene expression in archival

paraf fi n-enbedded tissues. Ma etal. Cancer Cel

5:607-616 (2004) describes gene profiling by

geneol i gonucl eotide mcroarray using isolated RNA from

tunor-tissue sections taken from archived primry
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bi opsi es. Dosing of Anticancer Drugs and HER
ant i bodi es Papers di scussing dosing of anticancer
waleasg®e7ssor| ude: Egorin, M J din Oncol 2003; Pci/uifas/@1287
(2003); Baker etal. J Natl Cancer Inst 94:1883-8
(2002); Felici etal. Eur J Cancer 38:1677-84 (2002);
oliogoh@izstide frédroarr@ Using isQeeRVA RESUME-BBGFECHNE D HP™ g vAIPFGHY
b‘opSlgst_ al. J. din Oncol. 19:3733-9 (2001); Mathijssen
al. J. din Oncol. 20:8 1-7 (2002); and de Jong
etal. rCUn Cancer Res 10:4068-71 (2004). Typically,
commerci al |y awsing s micidérdrigadd HE®anmiedies onal
anl%tlgbocp schssq\%&osmg (gam?‘c%ntcﬁ lgcluc@ mpne}(/@.? t‘WDIQOO?; ’él :182-3 (2003);

ranC| co and nt uzunma
Baker@zad JoVari! Cameer Iy &4 188PR @%&@m piehEarJ Qe %&7 Bt @902ikgos et al. Clin.

Cance‘*; )él;s% £%5.9 (2‘@6@3] de ngh agm e:md oHgs 19 mvagmmo DOMathiNed e ENClin Oncol.
dm ni stered 3 gﬁg @ %g) or body surface
20: 8‘5@82)&)%{'9,@610('%%‘) C’abg‘i"ffg"ffé fi PUxi mab (ERBI TUX(r))
i STypRalgWoimbexdiyilytdvatblbhundsi GG nevdptabmtizdids (. ragyproabeald
bevacfzgr{;abt enen"il(p %(Ingf s&ﬁ.ls%%&tci@éo aﬁ@%kﬁl Lumalbrclzo%%lgﬁ Q’%ea]l Pharmaceuticals,

%I ven as a | oad I Ng dose
Phnadgyhmmcr ca/mma@ali peflggylp érﬁgsowwolggy Bigibeen a‘-”FﬁP‘gefF‘%"“f"dYergB\/\‘?éEfd

(mg/kQ)yor%%M&%%as@&ﬂdmkﬁdmng?ﬂeudﬂses OL 250 rr?/ n2 given
over cetu | N or mat |
Y Gyl T PR S PG e PARTG etk A bl SRl B nerapy of

colorasdalt dancafeﬂnacsptoaetcnakratwemm@bmﬁevg/rabs svaapyi kelingdasd |bh gytravenous infusion

over ﬂ%ﬁ@ ThT QJ leQ)%cpb ce\%:‘cal'f}l NairtdHGH K gos@%Q)?@ﬁ) ifeh 8t URddPERe
prescribing information. See, also, 9/ 31140;
Cet“*‘US*ZU@SV‘W#S‘B‘&M US2003/ 0170234A1; US2005/ 0002928A1,;

Vm%lﬁ&ﬂ&QHERmﬂbmmaﬁmamdmws 16tieoR Wit BGBkatic brasemmkg a 4mg/ks
trast
loadi d se fulfow y vhe ?ngg#% dgsrc% gé%@%ﬁ%@ﬁﬁ%crlﬁﬂ&morﬁ&on

I na NOoCl Oona

AF&:MF)) W@%’éMOeEW()Oﬂ/Qiém%hPﬁZ(B%(HI717‘%/3&%#%98%5/0002928*‘“
WOOoh/BRES F5Y1 A 5130 EndlU 65027 196 BR cot@Mhifd @&Szuﬁhflb agept s known as

|H Egrtg%ufr{gl{ éa]]éc? %]IBY?‘I;] ?sltrgr;:g%?lll Lors alt( %IQP%?%F Eé4 8IUI§Il'ltAq{GTM Genentech,
Inc, Sb@h S @ehinEIRb)SepMséns tiget e in aHERCIhS omgtmﬁrl@ov(lsu HﬁR dimerization inhibitors
(HDI)EGZE'/E% R]td) mtﬁﬁﬁe Q)I’]Q)[ EE#& to%% a'ct‘?\'e ﬁ&érbc}{rﬁeré \(’l(h%’gpﬁﬁlt Pé@eptors (such

expressi on for exanple, Hara
as EGFRATER 4 THR3 Wéﬂ’é isjaglivg 1r[ygpeg_tk¥e efiﬁﬁ?@)expr%?r&@ﬁ aﬁed for example,
HararPankd %QMcogeNalb 6R@V14k/21h0)0eirhen Bid81iwRowkRi7NB Rey ROAR) Biol 2:127-37

(200 1N6§[11\A’F0év\l\§ g}it m/g gzo% B)ul%g 8 ?,.9?5 éil zivéYa?uke( &Q 9?%? 60 (gb@) %ml\?hk etal. Pro

Am S&Cafuper RERE$: 1847 2408). 7 (2003) . Pertuzumab bl ockade of the

f of’&qﬂ nQlechkaﬁgﬁge ﬂdﬁ%omhﬁﬁ@ﬁEﬁ?ﬁe&rddHnerLithﬁlor(‘cSﬁs'th Haés
been denpnstrated to inhibit critj cel |

demoniritio TBRUPRIEAeF) SR Ron L et e PR and salival (agos e
al. c@wr‘cwam(%gmez)et al . Cancer Cell 2:127-37 (2002)).
CCREHARIRR. (A yme%;n%%pae gRSEI00 RSk FAGhEe AGERh phibnis wio
t he® ¢fi"A rﬁ & pati ents wit
advargefhcarrere elndo)amg ﬂ@‘sa'nlli“"fi'ﬁa‘ﬂs'é oyaian qavcatl a§d PreasiraRceety t“’§" g and

prost§e/ @hdeNn £ BHAGA tud) Etatlgftm&tmcﬁtaﬁl& chal@&d%ﬁ:ledl ré@Grrdntida gwtasﬂlzdxc solid
pro state can

RS intravenous
tumogs H@U}agbrpgessqd (Siarg‘gloglgtgwgﬁaé(g geraply éNErﬁ ?%déerq w1t¥1 Fer{lljzmtmag\%w%n t ly
everyS0debld. Pammingb wisatnehbldwgirtdented Slwatortegréssign vos achfeyedyin 3 of 20 patients
eval u%l%ﬂqggsrggnsg glﬁuyoq)g%nMﬁJd%oJflrrrﬁé'ﬂtpgx%g%s%JﬁseQ e§t£%&€£blaging ﬁ)ﬂ more than 2.5

ravenou ever uzuma
mon b S I 431 PITERGALIS G 561D S AP R PRI 2 s of 20415
mg/ke Qxe?ﬁetnh&ml&u@é/f@kruQMae whlinedr SEPAES EleardidOrafhad frent.69 diads mL/day/kg
confirmed partial responses. Stable disease |asting
for nore than 2.5 nonths was observed in 6 of 2 1
patients (Agus et al. Pro Am Soc Cin Oncol 22:192
(2003)). At doses of 2.0-15
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ng/ kg, the pharnmacoki netic of pertuzumab was |i near,
and nean cl earance ranged from2.69 to 3.74
waorkdodaysskgand t he nean term nal elimnm nation habdFisf0es5/021287
ranged from 15.3 to 27.6 days. Antibodies to
pertuzumab were not detected (Allison et al. Pro Am
and th&Soean Grrinal g witiotRIf1igFang@FE8) 1p -3 tPe daysy rtibogiasto BrswRab Here not

dctecté% (ME&QI al. k}%m S&r@ln l&)ol hﬁ19tl k‘EOﬁh @%ﬁuzhmatbr“}a@bosed%ﬂ aSv@ngllltJbasm
rials have been_initiated usin | Xxed-dose. Sunmmary

(mg/k@ﬂ" thihased rish thhesh rpals hayedesa initaf eﬂsﬁ?&%fl}f‘f’ ‘vi des the

first critical assessnent of the inpact and utility of
Summabd gheqom of a humani zed 1gd nonocl onal anti body
—ﬂ&#-g-lmraco% netics and target drug concentratj ons.

THehe piejentmvyntioh providds the §rstritieahissessfigaiiof & inpegt andpygilitypiffixed dosing of a

humarﬁ]ﬂgﬁ i @%n(ﬁﬁ)ﬁgl HAYEE RN Wn%c&kﬂxetwl)nd@éf?elt 8¢ &ndehiutions. The primary
ation p arnmacok] neti c an Ve cova

et Oy WA BAMOE P BT EHEEo: URH 5 YECARI G Hgeokmese
and pi¢@dtivaliiviriatey foofertsiumatay emteapaierty, ad@hexenime b variattilitp pisteadyeptate trough
GHRAS WG e Fe R Y Y a9 Rl face RN SALERed dosi
cons G FPE A58 Bl Ry 450 ] B Bl RO AP S fosine
f i aserdinglp éret firstpemect it RpRtOBPTOYiID o MEBY fof PRI GmPrising
adminfsfeBRd dnB 6k SRR dBQEYBS d Bﬂm@tﬂﬁﬂmoﬁlh&ﬁu&rphﬁbgt i® Arean®{int BfEckve to treat the
fixed dose(s) of a HER antibody to a human patient in
€4%an anount effective to treat the cancer. In another N
asipesther dspret, ihningantiongrovigesoanethod ofdreptiag avekr ifa humancpefigqgromprising
adminfsBR S lehs?or@ ﬁt(]éélm@& opp’%hlxz%ﬂgb {6 B Phtiet! W}Qreﬁ\dﬁgﬁié&fogﬂ fAQctét from the

east one fixed dose of pertuzumab to the? @% 1
groupRpREIEiE R PRIEXiMPILl 4208 PP UM ERlY JoPed PR P T hE g Sﬂftapp“’“ma‘e y
1050rﬁgaﬁf§¢r&tunmg of approxi mately 420ny, appr oxi mately

Z'Eingdv%nf%elp glgoxcoryr%h e:;n){m%gﬁganufgﬁlﬁ 6%91%5‘?3&' a%‘ &;'anﬂaQ 59{59 dose of a

nventi o SO concerns an article
HER @ﬁlbqﬁm rihEraio the fisedclosepy seledtaddrom teisgiup eanpitia fi AR Odmatg iy Egme:
approgi%t@ly 9¥snR, ApESxiRRt1L by, ,anmxroﬁhﬁltelsl hesof; ¥fakk R{E[&ﬁtltboﬂy
sel ected fromthe group consisting of approximtely
420ng, approxi mately 525ng, approxi mately 840ngy, and
Brief@egriptidnwhthe DyawifisOny of the HER antibody. Bri ef

ﬁg o pErB\Q&s Qgchénniﬁc (Qrtl@\ME‘Rg $rofe lnngfcﬁlrelarﬁraQMb Q&‘(ﬁseé\mnces for Domains I-
mat1 ¢ of protel n structu and am no

v <55@ R Nesd§38 ﬁ&*é%ctwe&? Of&fﬁé‘f*’ﬁélu'ﬂ dpmaig gheyep D Nos. 19- 22,
I eGREGHIAEL I dePibt difireRXEMRGRINb Widdeq @ At fhe virRbIe BNt (VL) (Fig. 24)
Fi gures 2A and 2B depict alignnments of the am no acid

and vrebje breed upfFist #78 domains abheing ingfieelonalAnjibadFPE (SPAJD NpRg! and 2,

respe.i\;/@%%}a?bﬁgp’ gﬂx{\{a}l\% 85R m%x&fg E%é\%lstobg?@(ggé 1195?]%%1 %\d Izerespectwely) and

humah 9P %W c&%ledéas’fra}r{e\@dﬁld (MR QIR KaSpa begrhhﬂlamnﬂﬁ,dleﬁ%bgroup III) (SEQ ID
version 574 (SEQ ID Nos. 3 and 4, res
Nos. hand§rresgectizgho; Wf@'ﬁh@é‘ﬁéﬂgﬂﬂcﬁﬁé%er“wgm%
monoklaxpipﬂm&idp AT lBedveen Ruhidhzdd, 2Ch easigh 554 bgni@upmdnl flaine ydBE@olmplementarity
Det 2 onsgClﬁi) rem ra lsvel y). Asterisks identify
eerﬂ‘l"f"fggr SEE Umani zed 2C4 version 574 and
nuFigwe 3honddh How rhe arnm Isisichsauorcas o perypimaie it dhiAadihgavy chain (SEQ ID

Nos. %d Yﬁ Fe§;§e9tn'el§)7 %D@Q gre m&@n ]’rWBU@ Ncfidume Walekular mass of the hght chain and heavy
chingieEREN G DR ATEASSR G CRGGH P i oy s atached

Asn2996|ﬂ.t&nﬁ8/$cl®fn pert uzurmb [ ght chai n and heavy chain

( Sggxrf Jdp dep ?’s sC ﬁnat?cn@ mé Co eaﬂh!a Me@érc)ﬁ)men ngasftgofm\@nhereby

Gal ‘cu ar mass of the light chain
preveatmg heteradiperzhiigh wnfafrcevazzs EGPRoHER3g and 49, 216. 56 Da
(C¥i3ieh BgRtsicBuplifhd ABRh/FIKI he TIAPKCAd NiaR)ytlvags e noi ety
is attached to Asn 299 of the heavy chain. Figure 4
depi cts, schematically, bindimsg of 2C4 at the -
het er odi meri ¢ bi ndi ng site of HER2, thereby preventing
het er odi nmeri zation wth activated EG-R or HERS3.

Ciélve%mxr ?7 ﬁ?d murine
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Figure 5 depicts coupling of HER2/ HER3 to the MAPK and
Akt pat hways. Figure 6 conpares various activities of

wo e@sdussomab and pertuzumab. Figures 7A and 7Bpehuseonhe21287
am no acid sequences of trastuzumab |ight chain (Fig.
7A; SEQ ID No. 15) and heavy chain (Fig. 7B; SEQ ID
NFiguit®)compages peiotsi agtdlitips of fiaguznoad agPpegrdm@B depi ct a
V%%\\%NA %%lgﬁowmebmhdoqm scGRAeDofSRANENMAighihdn (FBAIA; SEQID No.
| D No. a vari ant pertuzumab heavy chain

15) and begrpetiein

&27% SE@BD Nog®): reepepdyely-18) , respecti vel y.
Fi l%iree 8A 4 381IEbid Bvaiae pEr&llﬁl’nﬁﬁ agtt ethinveuptofigl &6 SBO IANo. 17) and a
varian&S ‘%RB ?fﬁ-é bVJy gt%;n sg%laée SE{QES gia kl%) re&g&%e% ( I":IC g. les 9A) or
i Migueade ar@@@@rwemes@@nmfﬂeapf wglewqcfds PXridtadigedi by @ one- (Fig. 9A) or

two- dﬁ% @g§cowg{n%%l%oggpé{>§tcir8& ancﬁgb&&re&i c@rﬁ%tﬂaﬁﬂ' vdiid Wi dotted lines
icted concentration resp ecti Ve res 10A and

u
’"dlcaTqué?j‘rHé@éfﬁi a?ﬁ’d'&f’é‘i“‘“&'lPEQH@%W"?P"?S?“B‘E &S Pe?—‘l“'élg 10A depi cts
0 hS@Ee‘d qu z\h& nwﬁprpsremhoadl @idgnp@ic plo® UFiB1 04 oepirevbicatd Grgs predicted

pertu%? gcﬂlfceraranons nﬁ'ua id qme is !he T of I (ﬁl %I%gOB (ll;el Qts w;'lgﬁedq‘gsg)‘u&\l; wersus

P8Si daal's 'Versus pre t uzumab
prediced porptmyeh tingmsationsh @haitaghadiipe i a1 OFSS SWOM‘B@ snoot h of

dag; Shres i JAHa e 5B ge?al%t A4 L (a?af &Jaraﬁ@r@dﬂbmy etk oW T A vdl@e at the

centragclég\g;rgx}rlgtggé?ﬁé qu%é\ﬁ{ace(av& 5B 569 fob 8\8 §asg mfx*cﬁ@g gf\é glla ? B%K)Odel (Fig. 11B).

f thﬂré@ a2 basewimde kva(ubtiog of gettdpmatnithalf poprédtiompheimiacokinptyg model using a
posterfor )no?e'l:chgctll(r Foste:rligrﬁreﬁﬁt?\u%ﬁ,trﬂggﬁ Lnd%\gél'\}é@\t'ahugﬂop{ﬁe tpsggt;tfé@clsmﬁ? 12A -

" phar macoki neti c_ymodel _usipg
2.5% b&sltZErﬁ GFlgn@Ge?O fﬁ*%é?@ PodietFoPs pFediZEtive The vertical line on each

hlstog@nﬁgﬂrésmﬂstth&mse@a@meﬁ%ﬂhé/@ﬂl stytﬂbd.les for the test
St atl sti

rqs]dbt ﬁ stra’g?s %pr%ﬁpﬁ pegbzturﬂab sf_eaca' %éréug% cgqgerﬁgt%ﬁ’(Day S%E&eraﬁxcd
weight @VI‘ Yot BSA-Hdueal d¢erf¢r| 1664) sinhulatpd subjecte mpﬁtr#]qutfwy(almnal pharmacokmetlc (PK)
datase'r&gcfggrg,ﬁgggt[@fy,zl]gw&lpserved val ue of the test statistic.
ustrates the predicted g*artu urrab st e%ij f
stgﬁléestl%éf@ﬂ“}é IS PRACTORFTPTSEP ATy S RPESOFYRLPR (day 84) after a
fixed, WRizBITVT) WIS AfaseBEAe Prapaticht ﬁ@GEthnQWItlﬂ.Qﬂ)@h (50.41kg) (i BHA) or > 90" (88.5
K (FS iBg valge%ot strapped from origi nal pharnmacoki netic
&) %3% taset according to the final nodel. Figures 14A
- and 14B show the predicted pertuzumab steady state
neta.teﬁ%u&n ERIIEGE PRk ABnboB%eda) after a fixed, weight
ase ose tfor patient populations with <
10% h‘)e{S'GO'lf kg) (Fig. 14A) or > 90th (88.5 kg) (Fig.
14AByWEd ValfilegSiosedE & erhreticBastirereptrefor togfdosetirat iPpdafirigteresdo a human
{ ' Rhe pliied! ThQ%@OIGfat dose is
panenlt:_wmﬁera Fehlj?rlt}!l:e waeg@gﬂ(t %téﬂrbg%u@ge £erlfug@tg ‘g) a dgse that is
therefad mbtpryided @ d miglss dosherrrane/mp saipieet rafpriap e pbsofugspaIPENt pighe thepgeutic
wei ght (W) or body surface area (BSA) of the patient.
The fixed or flat dose is therefore not provided as. a
g AKgacing dospperein geasrlly deseises BipitlpYar Brepgic JRGH TPtered o 2
pz;merf{1 PANEY follOfedtblpBnetoh @68 ﬂﬁH&ﬁaﬁcc&Q@@I therddf. G@adllynzgsmgd()%mg dose is

admutlsgeé«?dlalgjégl? nﬁr P&Jé%td(o: I‘ co%t%?\%lz?ted&e{em anuall¥ 9’16 a ount o@éfadmg dose(s)
admirfigdrédewecsithe annst o the mpin@nane mteéhairmrestednge(/@)hetl%@p@@ﬁse(s) are
admn%t{?girn{f‘cjré ﬁ/e'que@ Cﬁhﬂ%e@na%@ﬁ&k%sé@s@ S8 ad 1§ achIVE (Y f34iRd Qhdy-fd

doses are contenpl ated herein.
conceuigasign Pfyhe tleef?@e%eﬁaﬁfarbtfr thepceg P‘hi‘j‘“&%&% e BAPPAIE fEFE
ex aepaiseial@” aIOhrin raf’:rs tohﬁe mﬁ&mm&nwﬁpm( sgent administered to the

adm ni st ered. o% g)'/suap i Oadl Eses ar d(‘n‘?r}lste?erd at aced treatment intervals,

patiend QyRr f r s W e eh g lT BT fie" el nt enance

dose(s), so as to achieve the desired steady-state
concentration of the therapeutic agent earlier than
can be achieved with the mai ntenance dose(s).

agent
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A "mai ntenance" dose herein refers to one or nore
doses of a therapeutic agent adm nistered to the
w@adocerezoover a treatnent period. Usually, thePCT/US2005/021287

mai nt enance doses are adm ni stered at spaced treatnent

i nterval s, such as approxi mately every week,
such ggFpRrOINAY @by weskegpprogimaeie kery mpbmpbmmably @M Weekd, or
apprm@[@g,evé;{4 aRpyoximately every 4 weeks. A "HER

receptor” is a receptor protein tyrosine kinase which

bef'o E%TCEWOE Hea TRfEROF REpteip tyepsing kiipe Which fieforigm o] theHER rEe@R family and
includdEBAFR, HER3S, HBRA aldiRR 4 &Rt OMhs lI{Fﬁ-FE@eplﬂERllfg%ﬁe@ﬂgl QJmpYYEe ah extracellular

en an.extracel lul a

comefl M0 MR B SRl B HER i koot
transinesgbeant damaimpd @0&91Ved ingactliufpopiositei k@asterdanzsxrmnirbarcammyd@manansxgnal1ng
domath lﬁ@&‘ﬁ@ rsé(/@rgl tl/rggul‘ezi‘&ﬁljés ‘th@ﬁ T‘all ¥ ﬁﬁépnﬁylgtlecﬂ @’l? eHél?Jé‘&' tor’ ma be ii “native

a car boxyl -term nal si gnal | domai n ori ng sev
sequepcer HER Frecrioneiay u*é*g"%ﬁlﬂ é‘l‘l“"@%ﬁl’a‘k‘fé‘ priEep ﬁﬁfewbb(ﬁ*@d*ERTﬁePtﬂmatwe
sequen@depinHERRY¢ptie a "native sequence" HER receptor or an
Hggﬂe?égrggﬁrl%rlssgﬁg 12;:‘ cg}ycénrlall arr(l\tvth facl'(])ﬁr%(%otfor lélél;igl:'g% abl %ﬁidtullgchangeably
hereinyy refes joriGPREp ¢iggloped; for ¢ymEmle, 'fn Cal'PelptPrdefd meth. Ryy. Mlﬁemf FCRBOP 14 (1987),

includiGRRia0Y occudiid mugg:fgl:ms %§0N§§q didbr AR BEERR! Y Hl?rﬁ;lhf‘e& Y al. PNAS

di scl osed, for exanple,

(Usafg] r“ﬁ@e‘lzi (1é§%)))a F”’Rh Frlerpip e eqpy %Wéﬁmt“e%%g'ftemwdect 1987),

I NCheieaipresgjons AErHB 2 [ahd/HERR Uard usdiigntértiasgaiblyf lereliEand RRF letaﬁman HER?2
T l{‘l@ 1 NAS
p oteé cs&)be&l f&l@l(aﬁl%le?lg icmil)la b4 Fi/ﬂ? %ﬂB&iJﬁHﬂ? 21@%% (l ¥;1,r]namoto et al. Nature
S192NEGAIRY (Ereaaeresprorebe XBPE6HUEE e frebBRY r?feeSsts theaﬂste encodmg
human ﬁlbbﬁg\d @l)dreferl'lﬁRge efd &lcclcl&@gt 1@5'@4‘ M%ZYS nlgtW.e (qunenmqman

refer to human HER2 protern descrl bed, for exanple, 1n
HERSenha et al, PNAS (USA) 82:6497- 6501 (1985) and

Ya’[’lﬁl'&fﬂfa&allelﬁr @hain BallElt’ZQ:oxaérgesg&Qd(%&flm (v ﬁ&&@f) I” (aglﬁld%gl@fégdues from

o g S B e i s e o et 01 B e ot
mr (agmq@admed}m fngn zrbaut 3p0-88: SEQAPN G2 1).@ad HHeR@in I\&' (andibd a¢id residues from
aboutamergsﬁg;lj?lo@fr?) hﬁﬁgc nu-l;lﬂgm lﬂ/ltll’o@&l:g:n‘ll BLp%llc) dé’élf‘@a@%t el al. l_ll%:szell 11:
so5 LAY B8 e b pumah o000 G033k ongh Copgy Cel HAAPH2A, and
Plowrﬁmm aina’rca:cmll Acealsdzumsnm o130 abgB)tas L8 Grs 3&91; he&EnQ I D

326 dand B B e S MM RERE f S|, B vos

3,183 84y 2489968 %?rﬁelib‘d&?“s&%f@’é@(USSE%? 21253 Ny 212§9>( resi due
NUIH. @%rhd1grbwk t A UHERA! EH?@rl ref2B thie (8dptor %ﬁe&ﬂg Eseﬁs%loﬁll fcg Iexample in

oo Rl Sl B 1980 000 b Sl b8 20,
al., Negurg 369287 @9B4 jncludinglisibrawutrersof e4g., ad discloked in WiNaY/19488ARdshed April
22, ]9591 90: 1746- 1750 (1993), as well as Fig. 1 herein.
"ErbB3" and "HER3" refer to the receptor pol ypeptide
asYdMER figed ds meapfa palveeRfileavhich bindye godler actiygiss a BER ggrpRg Ahe HER
ligand@fighrtyidi8ler&d BerdniSis Wedtilve sﬁ@uetlﬁé Akhsan €@ER ﬂikand M(eblwal growth factor

(EGF)%@avggll,%lgal 9]1% ol. (C)]z'e 27 761 ggﬁgotransformfnlg érowglsfac&ﬂr Blraé”g%a)

ref er e recep ypep
(Marqpa@q{ e@kaﬁ?ﬁl"@ 22?{ H)7SEF1)8®@198%@ phhirgdolirs:00Q kRopvh;as f2hwannmaor gératinocyte

autocrik growtﬁ’lfz@@r (SNt er aA@c@eglce 2$§ l-07l41$€l)7’6 i&@%h?%raje? 2 Q\)/alu:l'e%%§b57 -260

(1990) zﬁlg Icﬁ?ll eﬁ‘d ‘P%’oé%’r% 1(1%4}7&;]57 (1%91@ betagedluljyy (gla-’lpg(fg@ld Sgigce 259:1604-
1607 (Vmg A S4B, er @UBbdheh BibpAR.IRet. CAidmunl 3991 733}/99l3blﬁ%al'lh gladlﬁk epidermal

) Ivates .

srowit e AL aR R A O 3P0 Bl P B 5o

herein is a native sequence human HER i gand such as

epi dermal grow h factor (EGF)g (Savage et al., J. Biol.

Chem 247:7612-7621 (1972)); transform ng grow h

factor al pha (TG-a) (Marquardt et al., Science

223:1079- 1082 (1984)); anphiregulin also known as

schwanoma or kerati nocyte
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autocrine growh factor (Shoyab etal. Science
243:1074- 1076 (1989); Kinmura etal. Nature 348:257-260

w@ 1®80)830and Cook etal. M. Cell. Biol. 11:25AFFrBS565/021287
(1991)); betacellulin (Shing etal., Science 259:1604-
1607 (1993); and Sasada etal. Biochem Biophys. Res.

Chem Q004387506 593); dnd Kohdi2RR)e) a1, IVeR@Ae 18:2841 DRI\ @oB i el fIRh (see below);

growm h factor (HB-EGF etal, Scie
neureiply? Q'R @é@aﬂcﬂ%& g1y Naféf5§§7e53 3 Hﬂ%y&w&guaﬁ FNRC Czhang et Proc
Natl. Bud|SciGa0562-BE0( THDonedioflin-¢ PHEGH); (Harawiler KD mmrogaa k8 268t-8%01999)); and

cripto&&f—%\%&ennan e?&lzjg ﬂ%f %ﬁe S %ﬁ@%k 3831@?{) %—Eilﬁl lltgﬂ‘d §ﬁl§l bind EGFR include

neur egu
EGF, B@Fre.3mphigguin (bitgel?l)lyl HBwEGF egaplreﬂule Elmasés v(hzhaw@HElﬁl‘amclude
heregdﬂBQCHERl\@Edds caPibRS binfikg R4 IRRde BEAulin]l §*égu)ia, HB-EGF, NRG-2, NRG-3,
neur eqgulin-4 (NRG4) (Harari etal. Oncogene 18:2681- 89
BSUSnd cripto (CR-1) (Kannan et al. J. Biol.
CI‘I(HHﬂegLﬁ?iR 2HBY5) BB:38 0sed B3S5n {ekBIY) QOJypbﬂER: dniagetrtgyshewbregbin fmneiptoduct as

. i T r
d‘SCl"EgF‘EJG%: nlgql% SF@é: 86u9I IS?EM%E&H’QM alﬁtgvg'L V\:Ebl E%E?@&JI&L%xhrﬂples of
hercaliycingiefe el rpisin RiRrogpeiR s e AiBioa (Haimaset Frignees 256:1205-
1210 (624 2hd Gk UHd@nt DRl Hene 8éoy, |nle&1d1ff&@1|t1§tﬁbg EhkfoﬂNDFE(PE@E; alNFB6R2 ,205-216

e T e T v R

factori@GEgIMpmhigeine alp Navdec162: 8 82-HB s@%s egsoryendUmSor rRerpederivaddactor
(SMDR) @%l»ﬁ@gmozo&heb{aﬁﬁ hisen ﬁ‘Ass@fw@')) T h&@hlw&ha&e@ rh ﬁb%a%én% 15:1385-
. Exanpl es of heregulins include heregulin-a,
1394 %9r7@gul in- bl , heregulin- b2 and heregulin- b3
( Hol'HERSdiRér" Berein is DodneR@lently 2@ iatd Gimer cbdpi@ing QAR two EBRIreceptors.

Such c'(oma‘?ses ef:’] ;emsvug:{l a aﬁll%xpéesg %g n‘gg%g%lg%%% %ggsl a?édse%l% gn‘f’}-ﬁ':thrgand and

can begigatated by hmqnwcrpéeemné roalyiesh by SR PASE ipsqetcyibqd ARg limkowsfigy glg J. Biol.
ChemEb6900): (d8b1-14685 Bk, &15@&11319 9§<)aﬁmplesgif kudh HEIE GWER inkREFUFR-HER?,

HeR G by O Bt MORGFY DEHER AR St ¢ Pt P

receptais cgubingil gith a difkean HER Gcepb 28h 1F5R2, HHRIGH EGFR. (Othea plegmls isyph as a
cytokx(learé&ﬁt%lf s%[)unﬁ%e ?Lpl%%Q%@so&chl\%&5ﬁe dm‘]' ( 1997) ) A’ HER

mer" herein I's a noncoval en associ at ed di ner
c dhﬂfErRs‘P*H*gmét‘s o aseat which intarienes Wlst%%% 3Giihationsy fuctiog rFﬁ‘F‘éBl‘eé’f HER
1nh1b1f6&)(ncfu6é’ HEREbBodas @Rl Itcmzx HERS $IERB, of MR Odntitivbie©); BAER-targeted drugs; small

molecule %ﬁﬁ 82&;%1131'3&8 I-I%iipcr)oss%e kmase %F&blﬁ%RHEkQ%Q el?gJathﬁEpeqqnase inhibitors

nopr eci ati on an
such aSB@tIPP@V%Yé‘,Olée@eeSP@Sge@FCqUI%S (i TR WA2AP4/57307) i agents thatbind

to, or faREHERe w1t12§9&1310()f dowk@bamlsich4 6 510&(:11%9 41)011 af MAPR $24RP (& Fig. 5). Preferably,

| es of ch HE‘EE% nﬁé@ + GFR— HER2,
Hﬁéﬁgg TSERS™ 4 PLIE‘F%‘ guledisp 8 sr‘r%? ﬁ%elptgover t he
HER Bl Raribadglis aanihodysthat binds tox HmreeeptdEF@Jtlprede pte(blﬁs antibody further
1nterfe%§ RURI\ ﬂﬁﬁ amvgtgn @r fi cflcfne [’l%ﬁtabllylﬁﬁé Pﬁlﬁgﬁgﬁogy bind® %:tne ﬁlﬁuhﬁ%ﬁor A HER2

pro el ns, such as” a cyt oki ne
antlboldé@fé)mlgﬂlar mﬂqeqemc@e@uzur@:ﬁ} ge()theﬁwmblé of, Ia%ﬂb@(a/ 1Wa§thzumab
Exampl&e)f gGResntibadies HEEaelcahuubabtaﬁu ABX®0AN agent whi ch
Efﬁceurvatﬁm ref%r(s) FoSaEtlvatan od g c{_@%@la??n % aay cglg or(moreEl)-ﬁ":;)ﬂ l a rs.
GenerHE«mER MERGon prultHERdnabiranidogidh @) that E@FRbY mtg@@@@{adﬁ@@ﬁeipmain ofa
HER 1%59340} ph%h&ﬁh{lng l“(ﬁﬁe @ﬁ&u@gﬂ %%‘Eﬁarec%o; ¥dubkerhed) S‘ol)lf)h;ﬂn@&eHER
bi t or EGFR dual tyrosi ne. kinas

ac“vaf"fﬁ‘ﬁ?a% ¢ Bpdated py HElé%gaP%\'iEiad(”rgﬁ‘i’ bﬂ%'mepmeﬁme ?@ﬁéeéep“” of interest.
HER ]ﬁ'gahcﬂﬁrlding& o EERedimdr @fay a;marqﬂ kinase\MGRQID dff oBer @ @ibde; of A HER Feceptors in the
dimer a%%‘er@ éegl%s 1Sn pgclg]sdl-rory?dno m)f t)’er%&? Fesngl(es in C J &l "IObAE’{?E 215 Peteptors and/or

(see Fig. 5). Preferably, the HER inhibitor is an

anti body or snall nolecule whjch binds to a HER

receptor. A "HER anti body" is an antibody that binds

to a HER receptor. Optionally, the HER anti body

further interferes with HER activation or function.

Preferably, the HER anti body binds to the HER2

receptor. A HER2 antl body of partl cuI ar interest

A a1 o o o o o 11—~
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"HER activation"” refers to activation, or
phosphoryl ati on, of any one or nore HER receptors.
w@eenzdsby, HER activation results in signal PCT/US2005/021287
transduction (e.g. that caused by an intracellul ar
ki nase domai n-of a HER receptor phosphorylating
phospharylgion pltyrpsingiredigiess irj additignal spiSRat ROCEFRIAIP(SH puchasgikber M gftKgintracellular

kmasdgogeypfggotslfgf%}ampidER activation may be nmedi at ed by HER
%E bi nding to a HER dj mer co Eﬂ t he HER h as a HER
r e CBPPPIAYP™ FefT P &6 pddifapepy qnf ﬂa"?? ‘erﬁgw?@ g2 pjeign. such as a
recep@di, BiB0bstraythaalf.i vat e a ki nase donai n of one or nore of

t hEn :!E'Et%dg/ Fﬁ'ﬁptm?l[bﬁ II-H?%/& pugrizgtio%g Sr@aggboti;]\gl(ngh%lﬂ’n?%Pllnleﬁ'erésnmh

p ospno ation o rosine re ues i n one or nore of
formatipneof HERR dizeee Fredrraplyasvell anrapihodidings (pITHRE ahedrterogimerg hinding site
theredt. eﬁﬂe%ﬁ%refeﬂccﬂﬂﬁiérlzht%ﬂ ﬁ\lhlbﬁanzﬁﬁlﬁoay RerddOik y@@ﬂﬁﬂaﬂ&%ﬁi 2C4S Bﬁﬂmg of

S
24 G g e PHBLIGT Y1 Gt AP 0P ingly T o i
inhibiOHER dimerivados inpldsptitaties ricibpgd SJ)EQHB aad plrubut dingrizatpn thareefgvith one or

more mﬁg}ﬁigqu%(&g for Q{am§H I%%H’{ %ﬁ)efom En%Q(tdy Sﬁ’]l\ﬁlﬂ%bfp Q'HIiYh Mﬁhk Q)I'l‘lctlvated or

meri zation
“untethqef” BEER; seedphnp ?ﬂaé Vi BpleShet %7H(29)f38?7ﬁ'a°*9?86 ﬁ208¥)> é""lQEP?S which bind to
HERTUnB®hibit Bmerdization leptof GthGhe (ﬂﬂo&mhbrhmyre&@ptﬂldfand antibddR? wiith bind to
rodi meri c bi.ndin eof.. The nost
HER{)angf"n 5“ 881 TR f}}erzegf?‘flpgr? NN ﬁmg' 0?“1' hasle <ief“k%ody herein is
peAt awibadn yhig “inbikbys RICR|dimBjzatpin ngre@ffecﬂ@ly thay trpgtygumab” is one which reduces

or ehﬁﬁst?srlrﬁﬁ' (ﬂﬁ‘ﬁH rﬁorcpéfﬁglvag (f§r| e&zﬁnpﬁfat ElERB ot S-fdid hbks Effe@tﬁ\@g) thdd trastuzumab.
exanp ant i bodi es whi_ch inhi bit

prff o S O DR A DG S 6 e o ood
from thé friolpi cbnsdtmgef inirérk imotinctohud preibddy RC4, la Fanfeagoent pfwusingxhdmegional antibody

2C4, I_(%“Rw.;“m cob'ébc'fré%}%\g ﬁ?‘%ﬁ‘ﬁg%ﬁ) %&n@zﬁ&g I-ﬁi@{adlm@l%u'opﬂﬁﬂmon by

to activated or "untethered"
studyggﬂﬁél digses dgqgﬁ)h er tevaéﬂatmg HER aggjivation, qrid@ypstream signaling, which results from

HER dif24i2380n; a%@/&ﬁe@aﬁlﬁ&ﬂg the206H89y) HERRHirldhg dteeesc womaszhoxb;bxedmg @or
antlboglfcﬁ th (EfEﬁlhlty tg é)'h%)l(t) rﬁgﬁ‘g{meéz%gon?r{]%g egfg t1v8 an tﬁ\s Bzumgy a? deg‘llééf% in Agus
ot al. Sicter GeHEDIZT- 1] (PA9R) & HOONORHB EAclshs Akl BIOWes QB pxammple ey, one may asay
for mﬁtnh@r{ of HEBdfnﬁﬁﬁ%rﬁfy%sseséﬂg, ?U?E)lakﬂglg Vint\¥Mos Bt HElﬂan'f(trﬁxaddEBee e.g., Fig.
A B PER b AHEEEC T B GAPEer D ORs) SR HER tihd lRacon of
cells eﬁléheﬁ;sresv aER dipen (WO 004 Sendilig. R&-BSH Agldautl. CndeoCd! 2mt¥76 37 (2002), for
exam ‘«%)i 65k Vgﬂﬁ%k 1%9:%%1‘&1%%%; gﬁ%ﬁpe R8sy (ﬁ‘:ﬁéry(wcﬁ)‘i'léb‘z@ Nnd Fig. 2E of

| Mer | z tion at |east about as
Agusgfd. &eﬂqev@qlly B3- 138 if strris s Pl inhibjianoheancsr estip(e-g MCET,
MDACKDS BA ZR 17§ 1 VD MB- 1 BET-MNR0Y) Ghict expiddsIHERAYmeAGhlthe presedb (or absence) of

HER& ?5@@%0@5452%{%%@ OClusoe?cmllr_] a‘%?t 'cblgg%fﬁéﬁé} 713002) for instance)

* inhibigyradf demretrdefit K g ehlimee(far mat\ncgmmbnhn b HR%WDWC%ﬁﬂay‘FMO%‘E@" or

mhlbgbm 'i-I%Gdbrr’I%tx | c%pen%t I@XPI@B@L&H@A’S&%M) ("ERV@@i/(bO‘Q@ hifQlFig. RE-D of Agus et
wnst ream Si esults

whi r fro
al. wawgfl Z AP B4 <2%%ofrwaw> eQ%I"Ei‘éf"F‘mjsefSWé‘e‘B"rﬁf'F B‘Bﬂ?ﬂyl—lﬁ—_"ﬁﬁs HER
d.mexhnamﬁllb;a Gudying e aibedy-HERS dnSing G, feGis@sn] tygvdiatngantichedic @sdel, such
[ Ead Qud |
asac é/fsgﬁl strltlclureé?tQAetaﬂ t}og%dpg ?g%%(gbggre g@% rl:fag{lfgg{]al rzc%r Cell 5:317-328
(2004). . Cancer Cell 2: 127-137 (2002) and W01/ 00245

( AdapsrRtmeAd Bindif¥itdVdY HER?, mla ﬁ:gl@mnYhe eﬂﬂt&:llﬂlﬁf}’doﬁ\&ﬁ fHER? that

for inhibition of HER dineri atl
cona GFBFES) il PG TR BT BB Tby o Lo ot gmadon of
dimefthegewith AFHB r@foAgsicuné tn Dovknain Caf HER2. (Biednkliny allQaTieel 841l 120628 (2004).
and WOOL/ 00245); reduction in HER |igand activation of
cells which express HER di mers (WD01/00245and Fig.
2A-B of Agus et al. Cancer Cell0o 2: 127-137 (2002), for
exanpl e); bl ocking of HER |ligand binding to cells
whi ch express HER di ners (W001/ 00245, and Fig. 2E of
Agus et al. Cancer Cell 2 : 127-137 (2002), for
exanple); cell growh inhibition of cancer cells (e.qg.
I\/CF? I\/DA-I\/D134 ZR— 75 1 I\/DI\/B 175 T 47D ceI I s)

o —p—
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inhibition of HRG or TGFa- dependent MAPK

phosphoryl ati on) (see, WX1/00245, and Fig. 2C D of
w@Qus/oes3orl . Cancer Cell 2 : 127-137 (2002), fPECT/US2005/021287

exanpl e). One may al so assess whet her the anti body

inhibits HER dimeri zation by studying the

antThBeR2 atRdy wiyri tthibigHB G tdependensrA K Trhbospimegatioltyand/or inhibit “HRG- or

TGF@V&@kAdait i M)’@K'Cbh&bl[o%@l{ eno%reffémde@)l (fOr %H&,Qe Qﬁea?g%glx ﬁ]%)r@ effectively) than

cture, bound
traStuéumah:’»éTe‘éAg”ﬁf%{’ﬁ igirmc‘ﬁr (ge(l Za] 2 QQ-;P anég{q)OI@Ogli 7Py 3;gof example).
( 206AHBR2 aAtlbohﬁrhza'me Ohiervhich Goebl nadhHilgt IER2@CtoddaileReage” (Molina et al.

Camfe,eﬁ&rs?d& BqdRBHPN i n the extracel lular domain of HER2
th cont act s, 3r interfaces with, a region in the

ext‘\rté%%lartttt)@rthaa irels (A 2 bfter AR biAiRSsitgTof HERZ, biagkan residues in domain IT

(and bsioRaRY b birAE toResidd B oteN&H R \Wbrhins oﬂﬂgﬂﬁl@géxgﬂellluﬁlr E&Hmdsuhtpas domains
Franklin et al. Cancer

Iand??)gin? c@tzsgru(agbg er, ‘M“é‘S‘HEﬁQE‘ A 8)86?10“&%? HEIRﬁTIﬁGER,tHERZ -HER3, or
HERHR@@md@ntpmm apdioGqpha ICyll 23173308 (2800 LHafacttikB thbi HERZ -pertuzumab
crystal %ureod’epc;ggﬁ@ltq e §E§’§ pltotew t§ lﬁg é[? E%{ ¥§7?)t ;ll(aggratlng an exemplary

ectively (for instance at
amm%&ﬂ@ﬂt?@éﬂé?w?WQWﬂFﬂH§W&2@ﬁﬁHE¥%ee Agus et aI Cancer

Celah alﬂlbodl(zﬁt Didds 1§ 2OQAR)T dMUERNLLL QQ&%Q@@S 1rhi6m\4‘l@YI anf optlonally residues in

other%xrﬁzmg ) o) I;I_E%%gsuch Ié)goaﬁrgltl ﬁn%g y%rgta ly lgy SIE (R)?g‘g‘i’dﬁi glatel?ndé o domam II tbmds to the
ﬂm“@hﬁ@é?ﬂﬁ@@mSBMaﬂMH¢fHEMQ(2001)) A HER2 antlbody t hat

bhnﬁiﬁvet s@qu@ncp%@ﬁeggde%ne GrmEH lﬁgﬂhg]&mg Lnl:uﬁ acQI]c F{’E’F\%as agvolyéj Etlde (e.g.,

es in domain Il (and optlona
HER Feég)toa ar lﬁa'ﬁlf #élyed&omtnﬁtéred%paﬁlge HSHueRog QOIWCS can be isolated from
natureoqteainebe @fodusk iy rebominant or SynthbticaseabOTHAL, @ Sative @GEnde |pl)l)fpeptﬂ9 @an have the

amin A ) Loleast; to so
&%F} rgfa tgl(r) {:1 gfg%tlj XH){HE ﬁl p?_]'%t dﬁ%m IT? pﬁé’é& ﬁﬁ?@fp“de from any

other map@plig|FPaess:. Franklln et al. Cancer CBII 5:317-328
( 20R4grmChnapagt 1Rfel nZﬁts&th thE5GRreR %rnge%ﬁd"m&lfy%%ﬁl intact mcr(noclonal

otel n Data Ban
i AU e p A b el o 45 et gy s o st o
intactiapiihpdi¢si and antibesly fragmehta tseloagtis they éxbibbiha déshgl tidldgealattividER2.
AnTlﬁ'?Jrl'n bﬂ&%cl&rﬁl@{ntlbom r:lgt%eé l%req'qu@t]s aln Iananc]c fHEtRé [;?Jllap(gntqﬁ su%stantlally

dues in domain and opti onal re
hom(’%ﬁ&ﬁ’ﬁf #H %()dle%f ,leF@jwl%l@ﬁnbggles(fewsHtg tqe PeRyiatiqn are identical and/or bind the .
same Eyitofeasy, aktlegt fdr h@sible tdribrackyiat hh)ﬂirmbdtﬁd@prb@ctd)ﬁ Uﬂthtdnbcl@t'althtﬂ)ody such
sQeePfly betd ol
varian scge r?a ?' o %%aeggﬁ B@%M%ng) ritsp 9 rrFmanocfohal 6nrt]1go \x?rplcﬂlyﬁrg:&d?s %anttbody
Compw PeliReplisle g@ve@ceé@quécheear@s wherpiothy pepttirdes paypgptide dERnce was
obtaine @B rd2€ss Mt uHEtE’es'tHega&dan (ﬂ* @Elhéf@t@rgétﬁ)(ﬁ%@ﬁﬁﬁfﬁige sﬁ'ﬂﬁ&e from a plurality
es can be jsolated fro

of poln%t tide ge t?e%c ye or ap Ley Eeuspf
fiat ur &30 “Can" 5B éﬂmﬁnggﬁﬂHFﬁW§ﬂﬁmﬁﬁmgyﬂﬁﬁétm%ﬁnma
pluraligyeof nlgnes TFimh 95 2 proirvd hybuidonae juks b aze plohey pﬁﬁd’omdlﬁanCHNA Iamee It should be
underdi 38 ttﬂﬂﬂ&@lec‘%&'tggegﬁ%%@%%en% cafl % MBI%L Jil%reg qgrlé)r(ar I eg[o 1 provc afﬁmty for
X tide, nurine polypeptide, or poly HPI g
the ta gﬁy g.tn‘ﬁ%lfe tFFeﬁ’fﬁ"’éP‘i"‘Hﬁg 5§‘b’é‘3§F églmprpﬁ@tstpg;dmtmraqqpelbg@ye to reduce its
1mmurh;g¢‘n®immlvﬁro Ui@c&dtelal’fnuttb[&mb& Qﬁﬁtﬁ? tetcS @lﬂl&lﬁt mQttb%@}e&fn ﬂlsﬂélﬂtexltered

target 819&‘1%[; lg:g %%Fso {r%png)c %nélp Lbog %f ttr 5018\@Pté0§ {zné:orérast i @B&leqa% a}nebody
preparafions \H‘tlqut@g‘,}i")‘flwm@ff¢rfl‘@mtla¢dleﬁ digested §gainst differ@tideterminants (epitopes), each
monooﬁi’ﬂﬁl'ah@%ﬁﬁ a m%@lo@mnh&ﬁgff egaraﬂgﬁ?ﬁﬂe&ed asggm t Qg%lead%te’:nnr?a}{t on an

(g it the desired ogi cal activi
antiges. ry)rtﬁﬁ tiepi e frefiggde m%?%¢‘?i’§'é‘d“'¥?é¥ Iétna\rat*@f #rp adventpgenys in that they are
typicalynincdpeainatbd tyrmrhar ipopiskiabuligs) TR moa MBS t@didciomdi iNdicates the character of the
honogeneous anti bodies, i.e., the individua
anti bodi es conprising the population are identica
and/or bind the sane epitope(s), except for possible
variants that may arise during production of the
nonocl onal anti body, such variants generally being
present in mnor anounts. Such nonocl onal anti body
typically includes an anti body conprising a
polypeptlde sequence that blnds a target mhereln the

I
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of pol ypepti de sequences. For exanple, the selection
process can be the selection of a unique clone froma
w@baosatszvy of clones, such as a pool of hybri deaEUS2005/021287
cl ones, phage clones or reconbi nant DNA cl ones. It
shoul d be understood that the selected target binding
antiboB g} e nretaiedirdyea fubstantialy hathdzencd pophlavionek amiprdess. apdy's not to be
constrt]e!mlg rQE{tf?ru@ fo'dﬁl:'n&yof {12 0ndbBE b %%y%%wulatr RethedTRBY ZEngid e monoclonal

|n |ng sequence, rove its roductlon in
antibogiey qo b‘?:‘thCt i pogordgnge ‘Y‘é‘d‘EFcPéeS‘F“f @"‘ﬁ“?ﬁ‘i‘ﬂ'ﬁb Bemde Pt 3varely of SFRNAYEY
mc]ud%eateean@lemut ﬁbe@ﬁﬁlnfethSd @rgt Kbrmglyr,al. etamrq 256095 (19at); Hurlow et al.,

Antzbg@&u elﬁlg(}lratlog/ I(gcg%%ﬁhta% ﬁ%rgor orag E 2b¢ Qld LQ%% Hammerling et al., in:
MonotIpabAritibaties AT @@myba@mast G369 gﬁéqetmam Yah?&lbcerymbmam DNA methods

(see, g Q,p:ﬁlbﬁgdt RES 8\4\6]5@;] pﬁagptl] &)‘?aly Jhnbl@%ésqgg e%u Efa@l{s&nett al., Nature, 352:624-

odi es directed erent deter|
628 (O VoGS Bt eSS B of Fa® R 28 o310 ooy
Lee e@mu M@w POSN&731 09312008); BHISBE Ped. Nug AAcaals Sci. /S8 110134 12467-12472
m nant, on cing human o
T e ot G
humarab!wanttba@esorugﬂmaﬁ thahbave pateyr al phehyprTiEMYoslehdin MchtTEat Bepding

humapmh&%unn@wd&@aks@bw | A& 19981189 Wid 1996/3400@ wax | oerad74s; wo

tes the character of
199158 i A -4 €t AT RS T3 ROBRALD B oBa g g 302255
258 (Ib3)aBrig doddtinesal., Yeadin iigmunot 7:3301998); USnBatanuida. BB+ 8eF 6P 90183y
5 591,@6@8%1‘8#&9{11&) L?]E‘%a@xﬂtrdobsoﬁx sy Wi o Rkt @J%‘ %nmtstms 807;

e nmonocl 0onal anti bodi es be used
5545860 SOHLHER G A19: 1118 457 e DIRAIE) Gt ey eElae Rl 1) 780 (1992
Lonbé@stlatemuckf 368685%118591@%) MoRbi) tiriag, 3688 2-8%83 MOk e Fisttwhle et al., Nature

Biote«?%g lan%gqsl {2?9% alllbgrgé 16 (T)urB zatec% olggA llill\%ztbl(l{ﬁ%)f %&gf@(m%gr and

Huszak/HmmlReV(I@zwrtdl 3pro53g (&Y bor Laboratory Press, 2nd ed.

1 gﬁwmonmﬁtlbbd’i& h&tkin @declﬁéany indYla @&ln‘fbﬂ@l anﬁﬁthb.hﬂ Gih@8 a pdtGbn of the
T- Cel | bri domas 563- El sevi er

heavyraéggrl[tgliltﬁ is Wcailrgtﬂh% (l}gmcg[%ggés to éoné:sponcu\ggequsgfs 11 ?nuk%iies derived from

a part&ul&]sﬁecﬁﬁar)bplomgcea witeghraytibbdychussor oyiles, wWhiebs remaigger of the chain(s) is
ntic K T S n n an € m H¢Sspecies or

identi 11 %q‘h g’ ?Qm(ﬁ)gﬁ%!‘ éo N@Jséﬂ%&h gg%% g%;]h tﬁ)%& s(dlr%%g%rouwg){t o P i3 S

belonping to Bqlqtﬂer qyglg)(igglaszggulgtgg z(szleld)gﬁ)fragqleég o %n antibodies, so long as they exhibit

the ddsird¥tBlol Q/actlsm Patéi’Bo. l@%é@&%ﬂ)xmsdiel &l OR®€e NalPrAo@id. Sci. USA,

81: 685'?%83P ﬁ%g‘& (%%\Enc i qjebligfsggresizél'q?mc%%éyp% é g%%)ntb%%?[ifﬁ‘?mg

variatdndbniais eftizer-wedireseqbances geryddicdmnapontivrean pomaty (gga@ld [W el Monkey, Ape

etc)aﬁ@huwp&h§a%tﬂe£]orﬁs@éu%l:ss that have parts or all of the
human | nmunogl obul i n | oci enes, encodi

n
i mANBRYY SRRl cempiiefpELn egaé‘é'ga%a“ab‘)dy RS @géf‘ﬁ*ﬂ gggthe gppen
bmdquagﬁ’énstﬂg% Ex\é@plgs% ﬁ'{tlg&? %5gme\ﬁ9m3-19(9:1?’aﬂ, @A Frabyhadaa BoOstaginsnts;

al, Proc. Natl. Acad. Sci. USA, 90:2551 éﬁog 2) 46 bod
dnaboglask b%rvainrtll@dlést, sngﬁle chN&FWP@y ng@?ﬂeggsd mggsgeccff ies formed from antibody

fragniehrtdggemann et al, Year in I mmuno., 7:33 (1993); U S.

00 SO B R ER A Bl vr

PrefetdblP, thePethat mitibgdy Jas of, & @re@ iz tor 8'"‘5145 806; 5, 569, 825;

9, @gp'éndlr%Qm the oo adkPelque @B Of B BB knQibRain Makdihe£Y Rains, intact antibodies

Bi o/ Technol ogy, 10: 779-783 91992 Lonber etF 4
can bGP IR 1 ST BBt 16 G35 MR SEACARLIPE, AP, 168, 16G, an
IgM, 8ci2e\BhBof (HEQIwhy be ﬂﬁttl&ht?w:ﬂcd i8d “saticlass®datisorypesBie.ot QGhﬂgﬁbW'J’ IgG4, TgA,
and I%P% 'Igglga\g's é@l&%@%g Iz}lgy %r cg% I’?gNEIEIhg ggffghtgtﬁ%gﬁ ertlg(gﬁ/es are called a,

| munol , 13: 65- 93 (1995) The nonocl onal antlbodles

her ei n specifically i nclude "¢hineric" antibodies in

whi ch a portion of the heavy and/or light chain is

identical with or honol ogous to correspondi ng

sequences in antibodies derived froma particul ar

species or belonging to a particular antibody class or

subcl ass, mhlle the renalnder of the chaln(s) 'S

o o o a o o o
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vari abl e domai n anti gen-bi ndi ng sequences derived from

a non-human primate (e.g. A d Wrld Mnkey, Ape etc)
w@naehuszan constant regi on sequences. "Anti bodpCT/US2005/021287

fragments” conprise a portion of an intact antibody,

preferably conprising the antigen binding region
8, & 1, rdruergfpectiFd a Nt eduof stracntrds baidyred-diagrpn Sonfiguedibkd @f Fifddent classes of
,mmfgéj)obu],ngg,@rg,e,) g,,owﬁmd Fv fragnents; diabodies; |inear

anti bodi es; single-chain antlbody nDIecuIes and

muPptbefe ffeeios fuagipnshsts teglore@ror?@rsalfartwnrwwmctyo an Fc region (a native

sequenéedyq FEgfoh ()ISa)mncAEhd sdqidn@GhriANtcird@alyor alﬂﬁﬁ.&id? %}émgl@@of \Mﬂr'b&g effector

e B e B RO SReY oS gy dependen

cell- rqrpgya@d gft@ﬁcer(;:tthAqum(phagmyasls Depergilanign of celitshi@iceudtep@rs &Cd. 8 cell receptor;
Bcrpgguence of the constant dommin of their heavy chains,
| ntact antibodi es can be assigned to different
" ¢4 udy-dependpd call-ragdisted pxjeionipily’ GRd ‘WDEES eefer t9fa cplhmegiated reaction in

whictadhsp&iicesioxié s thdt @hdresd BFecet@GFcRANG. o| WV ra1 ket a8y gLl neutrophils,

and n?azro&hf%lg rec)ongze lgound anltrgr?g? r(‘)n zi tlér\/&g:gﬁang%ﬁ)seﬂlé: bc%trsgigseaifﬁr& target cell. The
primapypalls fofmrélaWBaN?FCeNE |C<rils camsst EnRIIdolyavirsad iabcyeoexpesroyrd, FcyRIT
and FERIIE h%R@k résﬁ&rﬁﬁﬁrer@dt@&%&%elgfm s@m"’nhrgg&.jfs Q§blea3r §n |4|6t? S* Rven and

Kinet 'g 19r4es ectivel Y. The subunit struc ures an
tne t’H’r' é‘-”d i”?f@ﬁg ZAEH i 95 ARRS 28 ityptrmeleas of dtegests angin vitro
ADCQfssdynsuehne giaui@uhbedsn B RateNd. 5 K]@Q\ﬂllor sA01,36dy bc ' @bbeed. Qiseful

effectr)tléglfstfergm assgﬁ ﬁn@ﬁrde ﬁgﬁﬁhgglsb?oop mQ glg:kegrac!ells%p}gMg) and ﬁaturﬁl Killer (NK) cells.

attributab ve sequéence
A"efraélg% Ar aérimermlm 6D§€ Pﬂlv'svérﬁﬁ'en]elecurﬁaaf rn&rﬂst nfa b¢ weghoh vigh, eanin a
ammaamdebmdlyas thEX 08 §n CQ)fnes@ﬂ&ll ﬂi)@\dymaf) f)%ftz%é fr'dﬂ;‘;t I ons

i n, ng; enment

eyt oot Pt SPETEr Al* AHE Doy et fnions.
Prefergiy b pell{rpreseht byt Byl 0 peyfo AT $ fephvetgroto @sanipres cfOMan
1eukoéy%9whlatﬁléaﬁteQiDd‘@héruéHJr @&?bl[&c%‘}r%%n%% (Sis &Bwﬁ) GGt Likiller (NK) cells,

ece?tor endent ' cel - nmedi a

monocéyﬁ § 85%1%?‘ f‘:}}ls angﬁlautr-ﬁ) nth ng? anti Bl%a:elbsé)plpg Mderredt B cffector cells may
be isolaed oM @ mativésowdad tﬁehednorgsmmréou 6r FBMQta@dds&ibeBletesn. t hat

e Na K I 1le NK

. )eqﬁ% gl:‘?‘rﬁsn Eﬁ regegﬁ)ﬁ Q)f‘ q"{cﬁ %%: ?egcrﬁga rec {oF tézétgm S tO gle E %}Hg? of an
antibogy,hp ereﬁvrr%ﬁfca I%aartgveﬁeqeeerer huachuMs@q@e nprrege:rrmges ong/wliich binds an

IgG atibody hﬁgaﬁﬂﬁ gﬁipt&ﬁalndl anlﬂ_daﬁre&fnbﬂ%f e ESRT, ﬁcyf{ﬁ’ ranJTch R& §u9cgasses

mcludethc ¥aé1§rﬁse a)r(ld ?lte%ngtlv%rg é;ﬁ{?ed%%g@ tlresegrg(lifgtgré dﬁ*rlil] recepter@ include FcyRIIA
(an’ a@W?ﬂ“E S@PM‘PT )O‘H‘d heREB ¢ dinkibitieg rewptbrs), wiictshasinsilaZ &dnd a8id sequences that
differ B_rﬂ'haln 113th9a't ﬂgﬁc é‘i%n%rn9Ihsrgi@vg&rggmgggep%%kHA A?nl%s arB m]{nunoreceptor

. To assess trvit
s iy m?‘ﬁf‘@f“é‘ét" S SipplaH far. KOO s Ay Fakihcagins i
immurtoleadptotl g 86ind-bedl inhibiddd ntdat @TTM) Nats cyopRidfic 3@%nﬂ§ee5&vgg}v{ $3aéron,
Annu. gg‘ggﬂ%nﬁﬁlgpg%gﬁql%&%ﬁ%#% ree rfef ee\aget Cr)n:TRDaE/%%]huaeril Iélg?t /@1219 |Rev- Immunol 9:457-
92 (19p bm] e‘aﬂ#d’ﬂqumeérpds Ki2P P& ]95(4NK)1d dediahszr al )\l tLeb. 1€ib.iMee | 196:330-41

(1995)00&@1611@115 lifR14ihg Yose Meﬁﬁgd M 'tlIeYUtlQ; ak@&oﬂ%s&gw tﬁe tgrfm "FcR" herein.
e assessed in. vi In a mal

The ‘”‘" t |'"°ﬁ‘8%5rﬁheé}§°"r‘ﬁ‘ dfeeRireRy sy isﬁ"s@"w%&’r Be mnsfema@emal IgGs to the
fetus (@ruem) al9 8165206 56:581 A9E) and'Kilu keun, Lirdeebloxs:28@1bsd)), @b e gulates
homeobtSiKP el ch express one or nore FcRs and perform
effector functions. Preferably, the cells express at
| ecuplemeyenepdentsyotprsity o (E DS ceerefofthe@bibity of amatciulo v, lyse a target in the
presen@()ﬁfﬂiﬂp&&erﬁf m%ﬂrﬁﬂcrﬁeﬁﬂé&%ﬁfﬁ PahWHY i GR IRy e Bind) the first component
i ncl ude peri pheral bl ood nononucl ear cells (PBM),
natural killer (NK) cells, nobnocytes, cytotoxic T
cells and neutrophils; with PBMCs and NK cells being
preferred. The effector cells may be isolated froma
native source thereof, e.g. fromblood or PBMCs as
descri bed herein. The terns "Fc receptor” or "FcR' are
used to describe a receptor that binds to the Fc
regr on . of an antl body The preferred FcR |s a natlve
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| gG anti body (a gamma receptor) and includes receptors
of the FcgRl, FcgRII, and Fcg RI Il subcl asses,
wo nimbaodizog al lelic variants and al ternativel y BEi/US®ds/021287
forms of these receptors. FcgRIl receptors include
FcgRI I A (an "activating receptor”) and FcgRIIB (an
of the tamplembit systry (€ Bt RIOIet)le (e\ghnaibpriyy eomplenrd|with a pagnatoanfigep g To assess
compl ARG, £Bl§(tjasgdyfj bs cﬁgch%rd d'ta\izah@SJnQ)?o &Y, anfi'l@m Wethods 202:163
omai ns t hereof. ~Ac |vat|ng receptor FcgRII A contains
(1996 may boerfRP®e ept or t yr osi ne- based activation moti f

( 1"RAM: alhtiBodtctsSaré?%tjﬂlp Ihére ik tCam@iBhicoprotdifisvif kot 15@000@ai@pE, ommposed of
ont al n O r t or t
two ldfrﬁ‘g‘?l L%l}t ﬁha%% ftwct ?eln %F‘H (Ef 2 185 tESC gﬁ%hzﬂt gﬁ%ﬁg a ?eaéye chain by
one cavalunit divulfide bpnd, \Dele the numbemfsllsul%\}mkagmwetmona Be g pagps of different
1mmu1(0%%9131)1 sotyt'>: S Fﬁlclaﬁe aﬁa/ izgﬂmgn hlﬂ) h%@t’éﬁﬁa@l? s ik dhGih disUMR Bridges.

I munol Capel etal,
Each ﬂemmhﬂynlgﬁ ﬁ@d@ndta glgalquomlgg\aa) follaw e n%rsofé?rﬁqant dgmains. Each light
chain }Tzﬁ 8|v:ﬂ%lﬁaonfah oagoene 12(16(V ez’ilgl)%zg (I::’I]- 19 (90 in at% grfeEdt: ??wé constané domain of the

light BA1ER mtgasﬂed th)first tnestireuqmamtéetﬁe hda@rceatm andThedightechain wrighte domain is
allgned WCJI H\g 9a§%lfle (?olgnal% %ﬂﬁ cﬁaqrf Riaxggular Eﬁlﬁ@ am&’t’@él&g aﬁ'esoeheved to form an

ponsi Pans maternal 1gGs to the
mterfefcet»qy\seer( g ljghp chaip ar&lheavx Chal“r‘(ﬁ‘tﬁ‘%’@ldomal“f? 587 (1976) and Ki m

et Tilterm Jvanim to thé éact&ﬂeﬁce(’tatg Ptions ofaierariaBlg dbrati@Siffer extensively in

honeost asi n
seque&cxelalatené)%?t f V and af'e us?%tgn 8 (#]megrang' ipecﬁ[cotn‘gfl egcm%arltlcu(#a?gr%ggﬁ Ii](;r its
particoiex] aetigen. Hdwevek, yisaarmbiliyigret evenly Qtw@ufgﬂ theewghont t@fvanable domains of

anan%%?ﬁl 1§ E@I&tntrateﬁhr?thpeg @&%&ied ﬂﬁ%ﬂv%ﬁglb RBioRLA BN e I gﬁt chain and the

I nit bi ndi ng of |rs%t conmponent o "(F‘ﬁ
heavyémyaéiip&ﬂomgly%ﬁéﬁp?rﬁnél)ly Toasegemté)em éar(aléggomaglﬁ are called the
frame@brk Irdgfbﬁky():R:Q OThelvarieeld dwhdird ofnategaay eddiplhticiges cac oresgégs FRs,

r in% T8 Uee Q5 idel@dn Whne ; i SRk 3
la gelly JEB%‘%?E ltlee 8 orr%E) ec{(lh a?l cﬁ?% & v’a a%legegtoﬂg avs 505" gﬂ.j,
conneltingGQEGin, sormseb@rrquaﬁ pfﬁ:_hﬁﬁ sheNétrqc(}léa g At BB Yriahle regiens in each chain are

held tb’%tlh@l] ih MosB BloBima} B the 1 hihdC wid t}f&l@@d‘rﬂhﬁild’ﬂigl@lﬁ frarh @ikl bther chain, contribute
0, 000 dal ton

e
o the TR O EBRES OB e dﬁ@%&ﬁ%f‘t fitty Shereet Y l"%{
Immuedicgidal Ingrekt] 3kigld Pubdic aeahkg&qyycecnﬁ@pwl bym@eﬁef Heslin Bethgsda, MD (1991)).
The cgtksé\hjtldgtlnﬂr?s aRQBAnvo ¥R (!u‘%ctf-yhrﬁb W@Enu@éd QJ af 'dllltfgénd&t EAnibi @GRS effector

vari es anong the he chai.ns

functioppnayeliy Pemaflw of §‘6Wb‘é’§ i aptibofy ??B%t’ev“ %ﬁ‘daﬂct‘&‘ﬂ’tw"érﬂ%‘?%c)
aI 303 t&AShyp& Gihtad deyiors p/a@ensiedlha’em afdnaxb rhe aknigeidcfdirep@lues of an antibody
NilngC TR ! 3 cid residues
Wthh d':lre res%onsn()\?'_ﬁr angrr] @ dYn(% 'i‘f'i’e I'Qp b regQ(ﬂ%er%Q%{ &m }Qﬁsr L th\oea id resid

cons
from Exrepléniegtatity déteinining gpgion] o e?rDRabq eretigited 1 4L DoRSO A af(‘*\?ﬁ)” (L3)in

the ng’h@@itaﬁ vErRRS lighkin OB STHAY 50Ld53HDREYs- e di3) ikhie he@yl SitamVhriable

domagloﬁgbllatgfh?lf Cftfﬂ’fﬁ'fcff gp}o{eﬁzéa %g@logzﬁalgnteresa%tﬁlﬁ FIu I-Ieal[h%erwce National
InstithtésgHealth Bethesda MDa P ) chodferitimsd rssualbsfgmeadhxmt/hlablicu@p (e.g. residues 26-

32 (LY)aEd ﬁt{tﬁ g@‘@s'&ﬁfn tﬁehffght'lﬁ:ﬁ‘r}/\\énﬁﬁkf’domaxn E’rﬁ%h@ t»th%?,@mm%nd 96-101

bel reved to for
(H3) wéteween cttawevawatﬂ@ Hemait Shashizged Lffe a’r\/‘S’F’ dt% 186 ?Pah%‘ 58?867)) "Framework
RegidROBRFR SresidlbBrd tRIsEVarivtdd dodbih @esidiie® bibdr $haib e bypervdriadle repibratesidues as
certain portions of the variable domains differ
hﬂm%§?5ﬁ5|vely i n sequence anong anti bodi es and are used
i NP4phie digésrict afi gntiberiibs sipeusesftive idenjicab pntigeactndiya Fregme i g¢led "Fab”
fragm@mg 'eQ:Q q'}fh ; Qe aht%enpﬁmlﬁg%% 2l A8 dug e frigNORY @Hose dalEreflects its ability
variability 1s not evenly distributed throughout the
to crwtaltlzea@ki’éy Porriaitigament vieldt an fieabljzdiggment that bas G AR igep-piadipgsitpypnd is still
three segnents call ed hypervariable regions both in
the light chain and the heavyichain vari abl e domai ns.
The nore highly conserved portions of variabl e domains
are called the framework regions (FRs). The vari abl e
domai ns of native heavy and |ight chains each conprise
four FRs, largely adopting a b-sheet configuration,
connected by three hypervarlable reglons mhlch form

o s g o r Y
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I mmunol ogi cal Interest, 5th Ed. Public Health Service,
National Institutes of Health, Bethesda, MD. (1991)).
wdb@eorssst ant domai ns are not invol ved direct|BCT/IS2005/021287
bi ndi ng an anti body to an antigen, but exhibit various
effector functions, such as participation of the
mw*&ﬁf@%%ﬂymwﬁm&ﬂtlbody dependent cellular cytotoxicity

( APCG) the %ﬂﬁn&rﬁd’nmodﬁﬁ‘e@ﬁﬁﬂf @hlblﬂbht@ln{ eﬁc@ln@l@te ar\lbﬂ@@ﬂedé@ﬁtd)n and antigen-
herein refers to t

re S
indngts BB ER S & P ECDBRaIRN & igh e Py ERms bl g e
non- ca'\lakemlagsmmwxa r1i iatnltias @e@uaﬁong\m:@c thiek yypg@npb]p s:glgnsapm:anlovarxable domain

mtera?t éo cp grqe.ea% Iantlge, fr ,ﬁg’ gl]tea()n the Is Ul ffe gglgklgy]@ 4:ne %{o?e?:mgg!_ tg%six(lﬁfﬁsrvariable
reglona B(d1f68 Onti@eh-Hidddh) spetifitify @ thd @litody [Tiiwavey, annablhﬂe cheingd domain ¢or half of an
Fv com;r)]nsmﬁ or\(/l l_“rh)eg Pﬁpervza'oblg reﬁ ns%c)_l Iﬁg %r ghoa%iléel;ﬁéetg{]ag&lc e% peg ¥¥e and bind
antigePralihoaighnag a tyfven| afﬁmmbw@q Sult s bll"ﬁl‘geﬁ“%st 5th Ed. Public

Hedletrhb B8Rt 816 collaihd (R tRhstahiWoinkih Uﬁt@ﬂlgﬁkfché"ﬁaih the ﬁrst constant domain
t.hose i dues fr

Bet hesda, MD, (1991)) and/ o
(CHIg g Sy e P B o FRgPTas " S i g e
carbofyLt@ninanef tf heSHchialn EH1 idomdihiecliding ke o hnate hysv:axpa fexty] the bRy hinge
regiorﬁ ng %Q sﬁge o(eg_%n)at’lon%grelﬁ ﬁ)r ﬂﬂzl)m wﬂglgthgg'stége‘lregl ) df me Ecnlﬁant domains bear

eavy chnaln varila donmal n; Chot'hia and Lesk

at leaBpw| free hPbgr&x@1 FOU' B athpg@'@a;mem's Frizirptinmyerk pl‘R@gq:d@ﬁ palr@ pf F'apf ﬁagmcnts
wh1ch hﬂ g Ss@hé& bEtQ? %?he%ablh@lb:LeQn c,qpc!mﬂlﬂgs o?%tﬂéﬁ?%a@ﬁep@ bre leown

t evrvarlab e region residues as herein defined

Paym hd‘rhg'é% of a5Hibagies e 4y seliclrate peciehgarehe atsigpeditpeir of g plearly
distin@Rypks0@NedMappd ) Gndf 1R Q@EBN bsed &hahe a@fho' aﬁakbquefxd'eagm&ﬁtc&stant domains.

each with a si n(g:l e anti en bi ndi ng site, an

r eSTglgzghaim e or sy oapaEbady W‘B@%COH‘BWE the ¢japt Vi °f“t'”§s of antibody, whercin

these @@ﬂlalmls be¥ ple@nGh ¥ §rtg$ polyBeBtide@H. |PYeferdBBPEHE Py folyPeptiddErGrither comprises a
yields an F(ab')2 fraé;rrent t hat has two

polypgﬁtfie ]g@ﬁ bBtinfa iths Y Hapd ¥igdogaigs yiichepabjep H?ﬁffgb}oéorfﬁ‘fthe desired structure for
antlge‘;l rbﬁ’lgﬁg | Hohkie Ny %EFvg&rP-lucktEl}ﬁ in 112 Ptubﬁacﬂﬂo@jr SRkl h@ﬁbﬁdzes vol. 113,

gnent whi ch cont aj C
SSAR ) U R W SIS T
are deddritit in BIO9B/ME 8HdBY yateh 8ibr5,53hgP4ome UIS. Brivint W 2587, 4081 | abI e
d oml t(gm ?]at!oh %'fefersntg E}na(fl%{tﬁylom ﬁlﬂél%%&l ‘ftuo' aq{ken lhdlhgssnés 'which

his configuration that the three hypervariab
fragmelegqomnsse efvarigble heavyadomaib (1) devnegie 1o ayaeablg dight ﬂ@naere(f‘/ Lrigthggpme

ant i 82‘! site face of th h
polypa?tlrdr% am r\g_& th Ué1n§a llr]?(ﬁr ethaé 15 )t(ool,s]lé-/ort et? %lgrvlp%llblll ebetwe(al\{he r%\évo domains on the

same CHAM{ @¢ doains geforchd tﬁ(ﬂhxﬂ‘glt}ﬂmomﬁlemﬂntay dbmaitislo@anathérichiirdand create two

antlgeEk%V\%mﬁﬁtcs qylz?o dl@S IJJ%L@edYx% flﬂ lmefoq?ﬂE})lg EQ’QBL} 6@] \R’O@gll £81; and

rsing ree f.%& rvar € regions
Hollinggyent #f, ProciNgtl. "efﬂd éﬁtﬁ’sée??}“ 43H&3bility to recognize
aneyyHam ekbdefdtnhsGERbn- hailninhé)glgbdeat‘) arﬁb&d&‘é\/@rﬁ ctaddric Bﬁtlbydlésh}aﬂcontam

the entire ndi ng site. f ragnment a
mini bﬁﬂ‘g[“ﬁ gertvr"cg%r%rﬁ)g gfﬁ" 1r818w189ebuglf htge ost quamzed antibodies are
humat Im@nuhdgladliling Gergiticandntichdydan nhu(h@tdld)lesdlfomtahgnefyelmy reghva pﬁhe recipient are
replaJ: @gy re.{l{) gﬁgﬁ?{]at@?gvatlgbgreglgn%ﬂ E&%Mﬁg&ﬁi‘{d&op%uwa% such as mouse, rat,

ew residues at the carboxy term nus of
rabbit o gonfwrapp primpiahaning 3o degighsRen e AL 18 BRSO N 9B dnstances, framework
regio®FRY @il&ﬁ&ffﬁeﬁﬁﬁﬁnhﬁmlﬁlﬁglbﬂﬁ&d&e :Iaplﬁtg«eby @gd:sﬁmldmfﬁ:b huibdd rés®iues.
e R B B8l S AL DR S0 oo
donofanétedy. Hihese mgdifieations B¢ alpde)@furirer iehrraptitodyopgriermpnge. In general the
humaQEédghtn)@(ll}J will Wpﬁsegﬁﬂggh{ﬁﬁ)dallaﬁatﬂ@ét b, 2l pRRAly thd, dPARMOESnains, in which
have hinge cysteines bet ween them Ot her
chem cal couplings of antibody fragnents are al so
known. The "light chains"” of ®ntibodies from any
vertebrate species can be assigned to one of two
clearly distinct types, called kappa (K) and | anbda
(1), based on the arri no aci d sequences of their
constant domains. "Single-chain Fv' or "scFv" anti body
fragrrents conprl se the VH and VL dorral ns of antl body,

o e
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Rosenburg and Mbore eds., Springer- Verlag, New York,
pp. 269-315 (1994). HER2 anti body scFv fragnents are
waolemenidsed i n W03/ 16185; U.S. Patent No. 5, 578¢B042005/021287
and U. S. Patent No. 5,587,458. The term "di abodi es”
refers to small antibody fragnents with two
all orawitstagyiey-dbiohtle ngersariaigs loopstabreskpohd @ grerof smﬁ.omaxd iBfudglobulin and all or

substyﬁgliyqp t)ietheh%\é% ttﬁl&'@h nunﬁymmu%gmglﬁtsgcgler‘cl de C mamze(J z\ry'l_lfody optionally

donai n
also w;LyomPB§F %@?Shagpoawp Pfrﬁaemmwha@bulﬂswv%t rsmr(fc)ttmcally @wof a human

immuaddidbulihg F&&ﬁﬂh@%taﬂﬁ&e [AAY eg&)”mztm@ 391520 BEs @iﬁﬁ? Rﬁ:tt}ﬁ‘r\aﬂn et b ®ature
orc enment ar
ss2 0T OB Sk B it i 20 sl ’

anHiganedHERY angpodiet iadude DiNKIBDH-¢ hublAg4abes ﬁmmwsmuﬁmbms -4,

huM/(tHblj X HupIAbI[pjr6 EMMbgﬂ a@)uﬁ/&%4&9gor %@z%’i@i}{%&@éﬂ Il@? as described in

er et a , r oC.
Tab‘@sﬁmf §L§4§ateen54%21€17%eyssly 'ipgorpadied digrein Pyyieferenast humarrized S2AEA
(WOS3221819); afdiliitized 204 hivioslie §s RicavbealitdBrRr i ¢ anti bodi es t hat

%%‘53’?"?@% hrerrae!n e l%t?rﬁn Igllgl{dE¥$ﬁli mgg‘gﬁgfa to an antibody
Compamgl thrddhtasd 1&?‘9 Chﬁyn@rnnq amdmgrgbe@ UEQrB NQOSebsiapd Ehtespectively.
ant—ﬂ:rgﬁ’ dye}tuiunlaw"ah@‘b)lvfﬁ'ﬂ\l@@hasrelfelr & gﬂ :ﬂtlwg&fm\ﬁﬂgﬂgﬂm lﬁht and heavy chain

) on of the recipient are replaced by residues from
am‘“‘hacﬁi%?'\??ir‘?%ﬁﬂlgh} 1Hd &t r“zip‘af‘i‘d)"ﬁ1-‘/human speci es (donor
anDifloeaty) besigerttragszunmiise perfuatmab fuadmbmstareonusmahrumgm

pr JAnpd;(e% an[ﬁ)w#n 95, aL Q‘%b %’la{ 1ggot §o?n%%ated' t(g: a l‘i- efolo%]:)l]:s mr(])lle{:%)sucpas a cytotoxic

capacl t sone | nstances
mm“V@§WH%@§'of t he human |nnunoglobulln are replaced by

COAh Bﬁ)ﬁfbﬁ ddnﬁl@dﬁ@ Bne Which masrb€§1| 1@Hﬁ§d arﬁ@édaﬁ@ﬂ afofrecovered from a
ri se residues that are

com I(;]nlél to 1ts t P | bodi e(z ﬁ-'ﬁ

PRI 01 SRR TR PAY SO PB4y 3FTe £ B et opeeras which
Woulﬁmtrlfﬂhm\dyl diagipewer firerdpefiicomdsif@itte aaibedynad eay ioclidd edzp@des, hormones, and
other Eﬁfcing@o@mdop&géﬁa@%; SR NG ﬁrefeJ'rQi eglg&:ﬁrﬂé% s’ thJ %HGbolay?ﬁrl% ?Lﬁ‘q,ied (Hto

q,%’ nmprise su bst ant | al

g’eateé H‘é" 9557 “ﬂgb‘l 06%{1“P‘§9’y fygtsteryage Puthe Ie‘”ﬂbﬁﬁl“ﬁ‘sa“d Ast Risfetaply mpre than
99% yrweggtih @} @mtiégade lsyffic@dnt to@btaih ﬁ&eahylp&klkh&li bf&b‘eﬁmﬁaoﬁprﬁemal amino acid
sequegclg rb§ &2 QPE”S mJil gncﬁJF %ﬁfenzgor[ (?,:} (%}? 0h ug:n%ir._l]g ,%legunlderfr&ucalr%dor

or substa ose O
nonreggie FONHiIFPRY HBRR C@emsmblseeweqﬁq«:@ly o s rsvlitorbraany intjusidythe

antlboapMlsmthllnyre&ln&ﬁan\/\éellg sife® fIMadt 3R c%pdnﬁ@&imeﬁnm&ts' n@raQhviRBment will
n _cons ically that of

regl o
ro b R, A P S S oo F epranre bl cone s
et 4n ‘affihgt mateed3 Aibdsip -0b@Bith ch®BGrjore dRErat@haia NI o avle hypervariable regions
there NG hikH @suﬁ §r2|m %%n%gtgn &;gﬁlﬁ% of tﬂpgltﬂPJ jﬁ)‘ Q'etlg decro H%alie?qo a parent antibody

Struct. Bio mani ze
L R i Wmafﬁmw v armadies Wil Impsams0lr or even
picombiai\ifidk B fodthe targbIAREED - Affinity uividkRd Elvib&ilics Brld MOBKEEDLY Hra@&iidres known in the

B e N K

shuffling, RAP4SOY TtasEne e EDR ahfonfiemesrdirreeductisdramibein: RGOS al. Proc Nar.
Acad. SMYO9K3/ 92 38bXR 13 @d); héh@@zlal @dhd64 1 anks H@Qb 881téh%r al. J. Immunol.

erein. For t
155198 R o o mcton S B SRl o b i
226:889e9a01920t | body conprising the |ight and heavy chai n
an?'h@ Q:rnzflq'llla%I sﬁe%gyﬁlﬂgq%z He{},m$§% to QxeNQ%odg s? uq%avNii L‘rdwtfon which is the

respective

quantifagye Pfﬁ“%‘“‘&%‘ ahkAdp m@lycut?omb? Mupwgloo He ohej egphodirpant] thia an ypecies

antibo8yidth AERIAnAKLA P GicH aSA ARBOGARt bifds FESnfald INPRERL 3nd08) tdet inhibits HER
respectively. Differences between trastuzumab and
pertuzumab functions are illustrated in Fig. 6. A
"naked antibody" is an antibqggy that is not conjugated
to a heterol ogous nol ecul e, such as a cytotoxic noiety
or radiolabel. An "isolated" antibody is one which has
been identified and separated and/or recovered froma
conmponent of its natural environnent. Contam nant
conponents of its natural enV|ronnent are naterlals

Y ' . T .
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ot her protei naceous or nonproteinaceous solutes. In

preferred enbodi nents, the antibody will be purified (
wdoobo7s30rat er than 95% by wei ght of anti body BSI/US2005/021287

determined by the Lowy nethod, and nost preferably

nmore than 99% by weight, (2) to a degree sufficient to

dlmerlgg&)la\'n&'e @[‘fecd \%@Sﬂan grétu&lﬁl%'o daH@c?r aQEnuNﬂy %m Bads hele&ﬁﬁﬁ%mdmg site
am no aci d séquence use of a spi.nning cup

of HE Y, i FAF R erBraiesy oS SR ﬁ%ﬁwwdgwerﬁﬂ@%Br&va”ab'e fight
and vamaduceh\rygmmb acﬁd)sﬁﬁt&ﬁhdﬁin ISEQCMNGK. § ardlsand Sibdt gre QDI BSFIri@ng the light
o] ef er. S| a ant i body
chain andlflfav %1§1nt 1é10 5Crl] &é%fes in IS]\:1§ E]% I%Ss iSnaHd lé(?«lerfg%ﬁgl nant cell s
S i ATC‘eming acidsg@yence meela@oampmdeme"uf any 3 igbogdnvithsn @ping agithsequenek which

dxffer@ﬂ)\ﬁ' A A BB & s )Mtllml)dy n@Idle;@ &S 84 seqiehdivitahd b pol QYR YR about 70%
i sol ated anti bod E)

e prepared by at le one
homolggrr e g MSPreSt & oo na gl i WPt S e prterbly o
least aBAELI0M Kdmopds @ith thOihgin spediaatbbdyn Thd ami@raeid eaquenE v@riants possess
substlth Xch? rdelgt Insa pr!d%r go%%or%@? Pti}r? %0@198[1 ‘M’l{;}f?@r a ﬁ&g t& th@%‘mno acid sequence of the
venent vfe fs e anti
main samqs efélhodyC B’malemf apgo aCICtﬁaw@WF vagiqets Bserdryinghid eq*fh%ég“ f§et deamidated
antlboﬂpﬁﬁﬁﬁsbabb Oﬁﬁntahet a@ﬁlﬂ)tlj' Qlﬂx(a‘i)ammg) fegthigdl l'e@dir étehdidhi(L.y. VHS-) on one or two

ed have .nanonol
light Cgalgzj]}?fff)fa?m g‘fd? wht éeémﬁn%} I]ysnln?]lgsx ug_ IQ?} % € or t f)geav%é{m&% rflereof etc, and
includesbmbieaiosvf vdu@dxne@ the pBinp patha@eesyf h@rmé’dﬂrgbts:hknom qnmbody
vanant gl‘%arﬁgu'iar m%?e@tl?l%reﬁtls tﬁé a’ntllﬁh)o(!OIlSWQL Q‘QMO tlguraylgadz&:?teﬂsﬂeg 9% dne or two

describes affinity maturation and VL donai n
i RIS G ORI AP T S S S B s

relatwl‘e@ﬁhdih@ﬁspecses aeisedyi bed by: Barbas et al. Proc Nat.
Ac S USA 91:.38 X : ' ' .
6@ glyﬁof(y:llitéog ?riigt t1§od% % %n e(nil‘gogdﬂ%lith (ﬁn% '8} lggrf gatb%hydra%%mes

attachqdyBerel@Qufchiffea frm 9@5))' morg aqgtp@gxgqte @pigfics atache i [ppdy] species antibody.
Exam];lgs%(? 1}00%3&1195 QriknlsHB2ih mcﬁﬂ%n{"lﬂ)‘ddﬂ)viﬂﬁa Gtaic? oﬂgosdwlhnde BirRlure, instead a

39- 89 term " main eci es anti
ool e oS B DB FRoqos LA e e
attachedxp@r twodightwiming kheiesf, 4nhiedy)wiatrroi chrhohydrate yttaged done grawrt heavy chains of

the anﬂ%t(ﬂf geda\‘d MbﬁlgthgofIgﬂchshﬁlogngocﬂst lon. In one
I ment, the main species antibody is a HER2

anWP%%‘HS/a““%‘{% Pes AxFegpgiopnin; %Eﬁﬁfcﬁaﬁdafts“ﬁi“ﬁ"o%d‘taé‘hﬁﬁhﬂ“ﬁ“ Ifig. 9 herein
may b hutabilelRid, on@srtrvdiahy chdid tof thedatilidy, . ¢ HiEReiiweep9 @od, Eo Muntbexing of residues).
For pBrtuzv.anagld/Oe l a¥ht hrge?oot rga So 1?0282%%61 sﬁ cq(Sr t(vgl@&?e@ﬁ&h%@c‘ﬂ%ﬁ%u@tnres such
as GO @fl e¥lané Mandifoldl ﬁéﬂtG) 14 fled) anddi2 lleﬁéfom i legspesgioEss in the pertuzumab
Comp@moﬁ body i s one conpr ising the variable |light and

vari abl e heavy amn cid uences, i n, SE

TSR R R ] S’H' 9 and
Gi(1-andudaeavy chain am no acid sequences in SEQ I D Nos.

an.gn %ﬁ‘\lgg &ﬁ'l:n‘uhl ;e%.épg(}ensm%n heréﬂefég t@&)% gr é&%ﬁl‘;})‘%@ld\l{g{dbé Qtt the amino-

ereiln 1s an antib y h an am no acid
terml@bleﬁqérﬁwef\ﬁmheﬁremeﬁqw the P'leﬁew'wapfr?"w@er B Bt % ey chains of an
antibddy. dArﬂiﬁ&dlﬂlé(y anflhb- t@l@mﬂﬁlbdﬂcﬂr&ﬁ%@ﬁl Ednpvigek braBissits Of thiee PSR Sesidues,
VHS, Oplrr?feintgo?igge oar'gotHL ht g?ms é%bT an?g(%(/iﬁ varla\l}vI |t Ihebgma\? Isgg_glt e:\bout
80%denmdaeedbnt®fodz>r iafyleyn ‘dvchloea@tmoeebmatag@ﬂ%dmmrwgm Been derivitized,

eg. tovglntaJBart p:ﬁ;ldmu&:nﬁvgﬁg lofah l@r}lgdagl@gé{d The am no acid
uence varlants possess substitutions, deletions,

SR GUTY | BA SCaerons refes forpr Asesive the RYysiiogifdl ppngifion 1n mammals that is
typlcaamha:@amzed@ uhlagulafdicE10r S dExSrB;ﬂ&i@ﬂ@ﬁcelelcllﬁ(ﬁ Gutand mot limited to,
carcmmga ?ymﬁ)? glaglgz}sg)mﬁ}/mclu%)%é g;géuﬁgbladtoma and rtgmc%? st{)mg)esgr%glnac(%cludmg

deam dat ed anti body vari ant), baS| c varl ant, the

anti body with an am no-term nlgl | eader extenS| on (e.dg.
VHS-) on one or two light chains thereof, antibody
wth a Gtermnal |ysine residue on one or two heavy
chains thereof, etc, and includes conbinations of
variations to the amno acid sequences of heavy and/or
I i ght cha| ns. The ant| body varl ant of partl cuI ar

. - " o
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attached thereto which differ fromone or nore
carbohydate noieties attached to a main species
w@nioshorsdyr Exanpl es of gl ycosyl ation vari ants PeT/esm05/021287
include antibody with a G or & oligosaccharide
structure, instead a GO oligosaccharide structure,
liposaggbmizan exoriah cellrarmamay, egrndogrine fugfs (inglydinglseyeiyoidiumprs GAWinga, and

islet c&lV\an@@ r&%%ﬁ&n@it ﬁhmh(ﬁl{al (ﬂélu@h%@%%e&r@m@ r}ﬁenfﬁglo&a\/\/@dehdc@ﬁﬂoma
chains thereof, antib no., car bohydr atcgfattac

me]anPIBa, Wéeu&qm 3 ang(aqlvalhghagpf:% l\@re 'éUI%{ﬁH"E a Su zglcers mc&ude
squanOYhil xadet @13 Sepidifeli) bgueroGy teditchroer), Aing @inat indlnding siltieeed! lunjeancer

(SCL nrtlon ks)%ge‘/cgﬁ] gucﬁ:(iglpcglg (&Sg&% QB oca%nrlloma ﬁlgtgél@tgcaﬁtg{qg?rﬁms nggrcmorga of the lung,
canceaqfnra@wwem h@mteceavlartcmerr@avg/oréﬁaaqhganmr lrtclﬁ@n%ﬁfffqow&&yﬂal cancer,

pancr«%ngcan@; glﬁo%ﬁ&tg-h}aecca%l 0(31269180%5&# cﬁ“é&bﬁfe} di@:e@f;ladda&hrdb&ﬁl&))atoma, breast

ert uzune m nant osacc
camceg YR PR0] Y GTEE TG BaeER AT PR b ER i or verie
carcinama, &Dvdry gléad Icarcmthﬂgldnhhqrtﬁﬁnal@mch, pr@iitafe cal}r, vula| danc®s) thgmig cancer,
hepath%arg%anan;l Q:HH%ni %ehn%%%gflon@amﬁll%lﬁ c!u{,]ert e]g&)h:%%‘l Eang‘rl lH?ikl)rs of the biliary
tion ess I n |Cafed ot h erVVl Se,

tract, @IWCQO%*&M@\PGICH@"@{ ructure" herein incl udes G I, d-I,

a Hérém @) padénet 15@!ﬁlﬂaarﬁ%tleﬁt rmue ﬁdﬁérﬁ&ay AN “Caad¥t pr@ierit, Bt eTond &ho is suffering
e TR ek T - s
with a HigR anfilpody. pr esent at the ami no-term nus of any one or

MOK %l&@g@t\élysargﬁle LdiGhb a %len%%né?glly@als st QQMed #f¥ a biological source.

exenplary am no-term nal eader extens|on Cog;prl ses or

coft sﬁag‘i“ésaﬁ‘f’le PR aéi‘ﬁ’prle’bEiB’F‘H PRERYEIE SUCh PHSAFPALEMt  on

O Ng “tohorRGiiphe” hdrgihis a cdidie derived fraun oadtmpidg yumpagel Iafim, a patient’s tumor.
Exam 1ese oqmm%xa sal%gles&}ln}e pn%ﬁ)fe huct algrﬂ§l I ed’\’G t&n)r 99[?3169 cirdiRfifg tumor cells

I ne' resi dues thereo been derivitized, e.

cwculﬁtwg ahsn&svpm*w agcitigdluig, P"a'a?me‘l:q"lwr?ﬁoea@e” liggs deffyeq &om %l@?fa?ftef“?ib"‘"g
tumordfke grope]ﬂ%? ad RIS preLABLEHOr s@fpiks, sGARE BFnil 5 fixed Ga@ffinteMbedted tumor

descri be the physiol ogical condition in nmanmals that
Sampessor?')‘?ﬁf’ LEPS ?m@??ar acterized by unregul ated cell growth.
Ex Arffied/sunpf sap@ledseme Wiidl hatleen isiglogigaldy meservadiupig adftkattve,

C aﬁciiomnﬁﬁxeh MR %ﬂ%le lpcln@%];u@fms bdeRprkdeMbd\Bing formaldehyde as the fixative.
medul | obl ast oma and reti nobl ast o)

(i BB RpSAPR OB AHEP &Y BYA " QTR frgfiym such as paraffin
wax, CeBoI8iI0.N fl@c .| Bitbeddiliakes poskiblk thel cungpgofithidiseatond for BMTBIS®pic examination or

for geQeri;]tlon oﬂ%su mcﬁ)a(q?yg QJI\FAES cell cancer), nesothelionm,

nnoma | nc ng acousti c neurom), neni ngseoma,
adéfesedincimbesived” tumer safelfris oneasHEounded R frpuaiNest mikig g g fighydrocarbons
dem{a&}ohg,@mmes Mor e partl cul ar exanpl es of such cancers

gnous cel |l _cancer uanDus
A R e e
cancsKer (oG(BIL@)cal saopie wireh ‘Yisgleks HER axpgeswn@@hﬁl(amw@ytwatm" is one
whnchaﬁ\earalﬁglﬂ)gtﬁlt&p %re%gs (‘n@l@dlkglmg‘eﬂﬂgseéqWﬁ@&@pt&a{a§dnfbﬂfﬁ HBR gene, and/or

cancer of the peritoneum hepatocellula

ot SBPTST e IV Ton B POESPRFAHEE” Bt IEGyTeCERIE S v acon canbe determined

direc@@8 .19 mBds @i HAR IphSghd 6 Bition) Pralidie @R d. € bygncapression profiling or by detecting
ng|caI cancer, ovarian cancer, liver

HER getempmers %ﬁ‘igsglabeﬁ Taficer, hepatoma, breast cancer

(| mbugdlwmg Hi@tra@ptatqvefe’mreesa@tor @mﬁ&@m" is@ps] Wirch dagritgaificantly higher

leveld o@ & h@k rdedpltr Sr%taem%pée%‘ (%leﬁtl:d t6 ARG Edncer Q6N T dab tls@lfe type. Such
uterine carcinoma, saljvary gland carci nama % L

over TP A e B 5t PSR B P  AERARY oo R R recrtr

overeRREEIGT gr atigl{fiaitio mayee déweramed in anagnosxa foCHrogdpstic aspes thy by@luating increased
carci noma, testicular cancer, esophagael cancer,
tunors of the biliary tract, as well as head and neck
cancer. Herein, a "patient" i a human patient. The
patient may be a "cancer patient," i.e. one who is
suffering or at risk for suffering fromone or nore
synptons of cancer, or other patient who could benefit
fromtherapy with a HER anti body. A "bi ol ogi cal
sanple" refers to a sanple, generally cells or tissue
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A "patient sanple" refers to a sanple obtained froma
patient, such as a cancer patient. A "tunor sanple"”
wheoosiors3ds a sanple derived from or conprisi NECT/URDNG/021287
cells from a patient's tunor. Exanples of tunor
sanpl es herein include, but are not limted to, tunor
levelsloF @PBER rotefa ipfeeil oattﬂerggfatcm CellQ@k Ve an Gﬁrﬁtﬁbﬂng&kﬁdﬁ&trp h@@mmo

it fl | t
R e BRoR 0 b B oy PP SRR e A ol B Vi

fluoregrempresitt hybgdizagign (REH; sea V9B SEP mubtishtdiDmebers E19P), @sthers biething, or
polyn@ﬁlse cﬂz(lm‘lac'ual (i)t%)qghm&%g @JJ, Lﬁumg@q&gmﬁm&qﬁmﬂbe@ne%@ also

frozen tunor sarrp fixed" tunor sarrp e IS one )
study FfER deqe A S Ve ERIESSIAR %rtaaplefgﬁt@a PY Yeagiriag ded angiecn & g2 IER extracellular domain)
ina bfoio)glazll Vi@ sucifas séroim (884, k.95 1.5 xadnt Noldyuss 2s=a;eaaédsuﬂesz ane; WD9eCh5264

publls’B\nadSAprl?ngég d%li gf? :Patgn(%l 5 H(? 1I &g 'ssuecg Mgrch fg]}/ég? Slé(l:f e dal Jl %zamtufzo\é %Vlethods

one Ssur r 0
132: Bri@ (98N rAmide from the @m:samm@a@hn aw apsaysafefalvqﬂablﬂv\vafbe skilled practitioner.
For ecx\zgltplleoéng Imgy ex 5se genk @ﬁhrnthe @?%ﬂ'p@@nf@&%n%@f@h&l @op'haﬁlly labeled with

cutting of thin sections nmi croscopi c_exam nati on
a deteﬁtﬁbl? ]6?6 @éﬁé?d‘c‘ﬁaftaﬁ ispfppey a}ng glﬂ@ngrﬂf H\e G%EPP(H)}%CCHSFW yatlem\can be evaluated,
e.g. by Wrﬁf Q‘calﬂm@fdfbﬁdd@dwtybuﬁmhal)&&)gp bi@psly SakOiTemSilph i@ s 3k posed to
thean%b({%url fied mxture of solid hydr ocar bons derived from
f'ol eum Her ei n, "frozen" tunor sanple refers to a
t uﬁwer@kmﬂaecewrﬂl@hdqesnot prerekzss eaplify HER seapptor’As @ng jwhigh does not have

hngheptflanblbﬂlaﬂgdeﬁ 3f HSRRbG: Mﬂblﬁ Br geﬁg c&ﬂba@é{ﬁo Hﬁﬁéa@éﬁ)ﬁﬁs‘éﬁ bfQkE, same tissue
r. activation

o Ao o b B EER i Cun PPy Bybrus P Bageyhig doss o
overekifEd=s oremplfy BER2 ta@stomnpl i fi ed HER gene, and/or ot herw se
d eﬂng}&;tﬁ ﬁ\B.ﬁn%b Lr{t V\@Ieh Qs@d Q:Feupt@tgé m%bcﬁkd &Qonqgos@onldvﬁ%h inhibits

receptor. activation can be determ ned direct
growtp gf agce" sgpewélaé HER fprasine e sphaby it ony” o F‘?ﬁ*&.t*rewwtfynhlbltOfy
agent (rRy B onDYhigaRAifiEk )y eaBEsGlit pat@fagé Jf MR @kprddyingdensecs piag. Hhples of
growtp mL%lt({y ?gréﬂ?s mdlud‘rt::l %’ egtg glatct))lloclgcrell Qﬁﬁ:epr n)essnon (aq Q;r)llgc% S(’)thgr r%ﬁan V\ﬁk!lsﬂ such as
agenthta@ mévcg il ﬁqr@mﬂ Myphme girsty Qlassicel M- Pb’f{se laoquRn?lwé]sm?as (vincristine and
vinbldfisfe], %kﬁe@ﬂnd%@ﬁ 1&m§lﬁﬁjastd6xoﬂ:bféﬁnn@ﬁm @4hor6uidid, etBfositid) énd
sanme_tissue

t ver ex €SSl on
eon TSP PR BT A B HF CUGEE TR AREEFIBEL BN, GPsiHe seens
such 4s taansifeatprednisont@iRabenire pheollorethari@x Psple s impthotkate, 5-fluorouracil, and ara-C.

Furt R Rbinfatigh@hd o TRM ﬁzeeMgz%,% msﬂ%ﬁcan@emgaagm%a fsRaeiOdds.. Chapter 1,
nostic assay eval uatin 65% i ncreasedl evel s of the

°“““°rqEﬁgW?5f epyiRtip é%ce%ﬂwwd frecoslastf drues” B Murakagy ¢ o @V%Sauweas
Phnlac&rphﬂamnmakueﬁilxy@hsm stry assay; IHC). Alternatively, or

adgla%]})l(e)sno r%»"th mﬂ?ﬁ) ey Xnt lgeca eSs lz{rre%msce le lhﬁng l-h:lﬁga ({]Il(l:hobltt fggtrol'\lmh of

nuc u O resce nt
canceheey GVl spersingHERE) sﬂen@e@mwwwﬂmpmtbpcil@wevdmw@wém BR-3

breastl&% ):ells QT REDbyYrQlef § !hE}QZ»O%Oz{nd B.leyaﬁﬁ lR&Er kel 8097 (ergeﬁ&ﬁ AHRR 50% to
(PCR) techni ques, such ua ti ive real ti | e C%
about(la('\_%l) mtlbo 8ncwﬁvt1(§|0§@og{t0 &H@};@ vgl&ré* élfowth inhibition s determined

six da@y/ABEIeXPres HitersKeBR-augbs uofthe(aatbpdyr(sebjd Srmuhdo A.G77sI & dsued October 14,

| 1997) rﬂle% SIEBR. g%e]%rowtl“ﬁlﬁblg ta@s@ﬁ? hés&lb@& in %‘3@%&) in tlﬁt Lﬁ)qtém ar}l_gi t{eremtbelow

bi ol ogi cal urd such as” serum (see, e.qg.
The pm&rre(hgr%temklgm 2t pdylis 3 hivreanizel variyoeSmuggegnongrinpg antibody 4DS, e.g.,
H%mﬂMB$IShed Aprll 18, 1991; U.S. Patent 5, 401, 638 i ssued

13én am?%)déd lﬁli g'gbc)ae? g)oilg,‘s-a d 8%}3?‘16\’]%}‘ uces %rg%/raemné%ig/gl Jgatfljas determined by
bindingaf jaesn Vrfraginsntutiorsd NS, @il ehriakage, Idadybeoftenﬂoplbﬁeucsrktmbllueobcll
fragmgrfteﬁlgﬁ 'ar‘io‘/oq %@rﬁatnonll: Wme%ﬁé@e&:les ?(Qﬁed togé(m%% Gf"ﬁ‘el c'el$ls Y}@uglw dHe which

body of the patient to an anti body which is

optlonally | abel ed with a detectable Iabel, e.g. a

radi oactive isotope, and bindjgng of the antlbody to

cells in the patient can be evaluated, e.g. by

external scanning for radioactivity or by analyzing a

bi opsy taken froma patient previously exposed to the

anti body. Conversely, a cancer which "does not

overexpress or anplify HER receptor” is one which does
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hi gher than normal |evels of HER receptor protein or
gene conpared to a noncancerous cell of the sane

WO e®s0es30ype. Anti bodi es that inhibit HER di mepdmE$100$1021287
such as pertuzumab, may be used to treat cancer which
does not overexpress or anplify HER2 receptor. A

overexpggs@manﬁmabtbp 'P)éfetae@)%ﬂﬁe cemlaefmmus&rg {geae.lem;t Bedi.a{ Siorhah, a
I QN ITS

ro
endoregﬂo Hé“é’bf’g%‘f‘ ah"lgyl“ “HEFO e RYP! gé’&‘cﬁd“c °éﬁ'é?ﬂ% ] ‘i” ”‘émt ﬁ Fep!l may be a
SK-BR#, Wi474.GaloB c¢lll MDAWVGB-471H MDA-MBES6 ger SKON 3 cellh iViatiduo myth@g@nvailable

[ f
for evgﬁﬁtx ﬁ@tﬁe %Elﬁ?r\é@gésnfg Hs&écll i \Jltll Sp%[)‘t%iné/ aneeQMﬁ;p%( gﬁoﬁ:ﬁnatfﬁ?l ?rﬁ;g El'—%g ﬁﬂlslocatlon
can b¢ mgapuIddY WG@Q‘@M@ RIS rremnt@tg*é Pﬁ@e the%thr@bab 2% I dew! aad
nucleRRBHLIH &bn@é’hs:{tl&t a](ﬁag NtﬁDﬁA%Qﬁhtaﬁd}\éﬁh ) emaeeby an§ th6iBasé@m hypodiploid

arrest. and
cols AR b bR LG B REPEST i e TGS 0t R o 50 fold, preferably
about (5va J9olil.sihd maest @xefetably abbita toiSAGNd, intheame annexambindingyeativé to untreated

cell uJ A Qﬁn@uﬁ Bﬁcﬁng%kkgﬁusﬁ‘@ Bémggll{@egﬁeﬁw) e@éaﬁlfﬂgy o HERZ antibodies that induce
daunor ubi ci'n, ‘etoposide, and bl eonycin. Those agents
apoptpsegte 757 MYIF3-G al so spill over into S phase arrest,
f orheee@amalzest iEWAregibikiyt kid exoag 1 BIgRIBISn smﬂmaswmanm@hétﬁuy, 2C4 binds.
In ordce)r tf) I§]creten 1% nitlbo%%g%@j&qmi‘dgcg frhea g&? lcelaljtogg gtr(I;Iu rrln c??esé Eock{ gassay such as that
descripegfimA 'nmdt@ M lgderalory MapwaicColdSpipcaptor Ieecbenataw RpidArigw gifd David Lane
(19885R4H0R Farfoh‘ﬁ‘eﬁdﬁﬂeéﬁm thd mnb&@rbﬁ)als ac@ﬁféndmgg"@@izﬁl{y aﬂout 50% or more.

entit ! cI er ation, oncogenes
Alterngtiyelyr@BPe 8pRne © fﬁg‘y stk Mot ooy b A one o
HERPIEpitapel m{ﬂammses]x%:ﬁés froedperindl ih the pxtrackBular BxaaipdfEBERQS 2C4 and
penuzugn[lboty\ﬁdlgt t&hehtpzibéllgfay om@lﬂ%f a??\ ﬁﬁc%ox‘i &%&ﬁ imlli:zn]d *I"ﬂ rkqankm\ etal
e gr owt cancer cells
Ca“@\%’l‘%&ﬁ%%@?@ HER2. Preferred growth inhi b| tory HER2
anTchélﬁib&SfDB nihihbi‘eklolgih Q\Mehra@eﬁlul%aﬁn of HHIE&@&m&HiﬁHBhubody 4D5

(ATC‘S R#‘Si PJG% ang tr?Steué maE Hl{l(ﬁ §8‘6?op ose t(% t?eb tfﬁn% z B{%Q%B%IP 8f HERZ2, and
withirglPronatn 1Y @O%Ri’afr o ameeafw wblb‘diyes wbln‘c'emtp the fldhepadpe sdyoutine @osgblocking
assay 5iRRh g’tha'frE,/smbcd lm,erbedlssh@wmmfmm Riid sé)gmg HSbod e;belramynmhaﬂow

s after exposure of SK-BR-3 cells to th

SI. X
0 D BB 19 S G P GFEIAG Hofs PR BT g et
the aniﬂﬂqdy Bi8@ 4 the AMbve:pibige BFHERZQ@& hnygpnoatniore resiiudsiib thorgiasfa@yabbs residue
529 tcha%&ﬁ ;&:E&%Zg %[{;ﬁl?e of #—lgi& Eé résl?i@é RlﬁérﬁEL clﬂéﬂgg 51gnal ps“:pbldegi

er ei nbel OW rr e 1tor
i sTh "epitpREr /&3 vsafreu regifn agthe I?‘r{?f"i"ﬁe WW&?F‘&‘H &l° ‘&ﬁf’ﬁ“bcéwf domain of
HERﬂt%hlclﬁh@CZ ahd/@FEVUZUPFARSs (eéHA dadailie@(t)ﬂythm @) seelbEIBWIEGAE. To screen for

antlbogg @lg?lsbﬂ ﬁ]tfht d7c%;}‘§%\é\pﬂt'8|i%ha I!O[I]t?lg grﬁsﬁseb)%clﬂ ssa¥ 3 a nen{de%cngled in
Antibghies[ANboratetyMagiml.iGaki@geng Hirtoaltaberaromyf Eddiadop hrdsmmé Lane (1988), can be

perfoffed. | ;eulnutme]ycesitdpe E,s%g.gemb@wanmd AaBish §REHEhd aqnbo@; binds to the
nenbrane vesi cl es totic bodies). The cell

7CY 7|F 3 eniferor R B (e Y PeerPH et é&rﬁﬁ“e‘g%e ge fegian ?EP@OI“&S%T Drto about residue
53 of Be @ER? BOD, YestdkenutBdring inSluding sighdpeptiéd).| , €. g. a breast,

EY rca?;nehtc S:fersqagohhtheer%g 8”%6%‘1]?]%# aen(}a ?L%El{y}é?{c%)f g'a\ggtddve {!9;&5[ Those in
need gfjiregtipent ingjede ghope] alrepﬂywﬁghgh%ﬁe Bret as g5 ingvhicThe dis@sedtp pe prevented.
HencdVIR&pdMBht 13 tredMaAeMBmaPilavObeenifiicte£8 Ihhving YiRdis@4dSor R} BeQElSlisposed or

are avai.l able for evaluating the cellular events
susceptble SN t h apopt osis. For exanpl e, phosphati dyl

S €Tliemem (ABYiv¢ anngt leleatd mpmoanofk @rugelsiveedlrdaycaguamehi patient. The
effect um f thpme%&qugfg&% Ungerg ch&enk@llsel\éajcy@ig Egloxtsﬂg: QHQJ"[ (i.e., slow to

erin nucl ear / chromatin condensati on

aI ong WI th DNA fragnmentati on can be eval uated by any

increase in hypodiploid cells,, Preferably, the

anti body which induces apoptosis is one which results

in about 2 to 50 fold, preferably about 5 to 50 fold,

and nost preferably about 10 to 50 fol d, induction of

annexin binding relative to untreated cell in an

anneX| n b| nd| ng assay u3| ng BT474 ceI I S (see beI ovv)
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In order to screen for antibodies which bind to the
2CA epitope, a routine cross-blocking assay such as
w0 bavb/osssTri bed in Anti bodi es, A Laboratory MapEID$2005/021287
Cold Spring Harbor Laboratory, Ed Harl ow and David
Lane (1988), can be perforned. Preferably the anti body
some dxle@Gk&prE4blg stdy) rrdeen gelltnmltHEﬂzmbyeﬁabﬂm PregEshit (hepsiew to some extent
and pAL,Idﬁ; 0&h V\E\ln% .Xetas@m ﬁn%ﬁ nlpt»,m.t &aor REwRGhd/ QIR § Qame extent one
Ssess er the anti yr binds to the 2C4 epit il
or moepf thmptoem%e'ed thf'cfavfﬁrr 118 8¢ e¥iens theydrugs mer%ﬁ‘Ffbé’ﬁﬁﬁh ﬁ""( 9
exnsudgﬁantzé?@elﬁ)ﬂrﬁz@%@bﬂtdﬁl‘aﬁif an@mbﬁxlﬂfrhé-ma&ve A nang extend progression free

srvi e REVTRIRSY Bt TONRIoRE Py ol By RBS g R panecs,
result &lanp oiffanwaesp@at (]mcdeBﬁ_a?paﬁ@Bm@Q@@R’l or Tﬂ@leteggﬁppsg,@),zlwase |ogera]l
v fPbaR %%@&nﬁ% Ghslotaader GQNBIaResHa b to
survi Blnllﬁ'lgha ?he %lrh 0 Xl Dgrﬁ;ﬁ s 8C 4 Cl'i’rL @% § 5; %tﬁ@) - 5
 RSTUbAITAE Bieide P e PR BpET 67 L0l FEgpofane, swh s  yeas
years, Eﬁ%%me&%omsﬁoﬂfeam and within Domain IV of
Rt T B O 0. 08 .
obJeQﬂtafsrespprbe defq:rntoAmeasbn@w e@onsp\ uLcale grmplelr 'vReTER(CR) @@prtal response (PR).
Spﬁdl ‘@(gnﬂlé@é' rps‘aSnsoL %p‘Q&ﬁﬂlé&r ¥misdri” KidHidn @y tlﬁﬂ@ad@&ﬂdnﬁ’e df @Ngns of cancer in
88 can. be perforned. AI tern agé' vel epi t ope

reSPOWﬁBﬂFﬁ‘@e“éaW‘SkSiéesb‘g‘r“f“@P’srfﬁea“ BREE EE 8NRE %/dher t he

anPhig @gpdasen tifersit@a ddoeasd DEheajae dfopeoraforetiiEREs drdesigns, <a|irythe extent of

in the region from about residue

Canceglﬁg’ %dyngkgpiogsr%idst?e tE%nt625 i nclusive of the HER2 ECD, "

r eBledaim "¢y ipieis pgeﬂg ag Lﬁ%d' hﬁrd‘n ﬁﬁergtiogﬁlg)ﬁtal}ﬁ%ﬁlft ual&ts or—PFf:éents the function o
cells an@/grl &&&%MH Ef%ells' Fhd 116 if RGN oAculihBdiMctRiFlopddSag. AL, T B3t

i n 8mau p N the extracel lul ar domain of HER?

1'%, 9& mﬁ‘f’ &'t 5o Y& ﬁd/amtradmexvanptpmgﬂ@s clematprantatjsagdntsexgd toxins
such aé n?ambmogeculéa‘to\)}\%s or ﬁnz%mglgill?%m}g l(oqq&%f-ggctéglr ff loglgll;t o% animal origin,
,lnclwtmufragm@tw@srs'ﬁ@ﬁnﬁ@WTCPfg assay such as t hat described in

An%' @l@rgétﬁc%peuﬁc J:g@&lofs at:lﬁh)éalw&ﬂ;ibaﬁd us@h:ﬁkh&&falnﬁg oHaihdap Examples of
Labor at or

chemﬁléeﬁpawﬁwms iRg Pdé’r'_lﬁéletrq\év é%aégts sugh as thloteé)a ﬁrﬁip(é‘xll[%ééé\lg cycgosphosphamlde alkyl
sulforpes fudt axbabulfap, imploaulthn aadh plmgfah,@pmﬂxh@ sweh B ngyopbdcq@g;u@r@ meturedopa,

and u;eh]o I 9121/617 Eﬂ‘?\esean& %Q%n‘gﬁmﬁé@chﬁﬁlg gtretﬁfﬂye 9£§ylg{emggﬁlﬁe of

S in I on from about reS| t ™
trlety]p@glroa{l‘]éragge cg?etttl)llféet Emgspmnderaég }r:aﬁtéy ﬁla%zg?lpeh EEI? 28% "?IELCYTA );
acetogeﬁi‘iii M@bd’b@ly Sulgadh and ®lataciegne); delts- Q—a:tra‘efnrbcanﬁaeiﬁleI(d;oxtablndj,d\.ﬂdqRINOL@,
beta- ]ﬁ%i&ong) Eigacl]# c%lr;:helgttleg%etulm Cf lfdparcglgaé{tl\e%ﬁlt(fnaucﬁ g th%rs%%ﬁ%gés g\glbéﬁg topotecan

treat nent
(HYCGAM BNy CR- tlmrmecard ﬁéwgesfa%%eqrxlcaegw@meon’oﬂﬁcwn?'@ﬁ t he

amm&hrﬁ’ﬁ@ﬁt@mj §ry$s9it1p %al@gtﬁl\ﬁe@@ asds (iRdRRAGE its :Idb@leﬁﬁltchrﬁﬂﬁsmhﬂ telesin
treated herein een

n
R e s
1 and@iyg@pteen 8)Tidastdr, tootehfc@dintivéngaimoumietic refogues K2 1§Hand CB1-TM1);
eleuth%ggxlﬂ aan;Iu;Tt%m gf‘égo&&yu?%o'n%&atﬂl%l& fg%usﬁi%@ﬁl@ﬁ as cmo&xnﬁxcﬂ

ectlive anount X reduce
chloruanfeune AitstaPhasha@idh GHIamEsEne §°SfaF‘é’dm‘?éh'?rFfBa"i"ﬂfn’B‘f° lggetpgnine oxide
hydrdclﬂ&ldb'rﬁe]p@hlalﬁnoverﬁﬂld}hw pherferérthe, Q))@Hﬁiﬁhtlstlad’l dofperadidel @llilynugirdym)trosureas
such ?Sﬁmnmrtlflec ?r,lor%zlotr(])mglfggn?l{s%neg%nr}% meex must heg§an1 sgi‘fﬁlygﬁ’s%posphonates such
as clogltosqud; attibiioties syvh bethe cagiivpe antibibich et 2., cehphelow esreceaty calighepigin

gamnglaloa% Biicr3dld PSmergﬁll (€& Ep. t RonS@ e/ ki SHU EAYD %301'83-'7'55' (@99@f) and
tons associated wth the cancer. %] {)1 GPX
anthrgn et g aypsfeF et YieeRich: déWtf?f“BF'"k‘icf‘meé%?F é%’{ epirubicin, GPX-

cancer cells, it may be cytostatic and/or cytotoxic.
The effective amount may extemd progression free
survival (e.g. as neasured by Response Eval uation
Criteria for Solid Tunors, RECI ST, or CA-1 25
changes), result in an objective response (including a
partial response, PR or conplete respose, CR),
|ncrease overal | surV|vaI tine and/or |nprove one or

. o - o
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"Progression free survival" refers to the patient
remai ning alive, wthout the cancer getting worse. An
w0 odppmeeesdve response” refers to a nmeasurabl e rBSpPURRBs/021287
including conpl ete response (CR) or partial response
(PR). By "conplete response” or "conplete rem ssion”
100, 1Jia$ubicm§ Emdﬁdo ol Rogahil SBRRERAT, ﬁa@l@&ngﬂfyne&}hdm 5ag Bper@hici,; &B&Q‘Emostatm

cvonbh 3R BB R sl (P r o B B Bpaomcin
authramycia admme &dkamyicins, tdrenogiydg cgfibiam earpinomypinecatzinnphil®, dhromomycinis,
dactmlorgﬁ:lmo@orub@&n klalazorkeoxg)ﬁtn%neﬁm J Aﬁﬁﬂ’&\?fCINB d&xlar%blpig g){clud‘ng morpholmo-
response to treatnent term " cytotoxic agent
dororfiat] CHBRITRO IS XOPLE: 2SO HOCAITER BRI IO i
deoxyﬂ&x@ﬂn&ﬁﬂh}s edohiBicih Uﬂhﬁklﬂdﬁr@mﬁ)fmn@ﬁl'dnﬁ sughl ﬁUrﬂfon@@US e@cophenollc acnd
mOlIIICtIOI']O rmis i

nogalz}ma'al oo c185 Ofnescm gotflrgmécm lfromycT cIUEFIaT)fg rod% cc)n strepéomgrm
streptdz86&n, tubReldm%enlm@ml@gatm 38p zgrubAR foliPacBang paies spchds fengptegip,
ptemgterm edna §%9&§é p@fine knalogthich as ﬂGJaManpts nlakap%p@m%aman@%at

, dj oxi ns such as smal mol ecul € t oxi ns or

thlogl’émf‘y Pﬁﬁ't"}“?i%ﬂ anafogs ek 'ﬂ‘?é““f‘bt}k'rer?éacﬁf*‘“&éc?lz‘é'??‘&el carpqfpfggfarabine,
dideoplunidite, mfmﬂaﬂdmi’éaéno@tﬁbl@l, zmd ﬂb)ﬂlﬂhlbﬁﬂ hridepgéns AGIBIThISsteéddhel/dgdmostanolone
proplon%te rﬂalﬂoﬁ?’anol me glgsrﬁa e ng:f St %ne %rh %ﬁ%ﬁ’azs;éﬁé#%% gﬁgﬁcgtutethuﬁlder mitotane, and
trilost@ie ofiakiy] agid replenigtisesyeitan &hmpm (ileecoa@@hta@glmﬁ@q utidolatt pyitnganiapy agents

such a@gﬁlﬂxﬁ’ﬁA? U?ﬁﬁﬁﬁ pbreled, Qﬁy&ﬂ[@ﬂat}?ﬂ@?ﬁ%\lnﬂlﬁlkrs such asb methotrexate anti-
cyC am onat e S
metabp%fﬂs EF ? §ﬁor(5lha81?§ Fg)g gré its grﬂ rugs such.a ﬁ? eg(i E@ peélé'l ine, ancp thymidylate

synthdseinhibidopad slgdmnibde veneleond fumgdoptrascarithiton sdopagltitrexed
(TONR’HMRI@ r'l"]j%) N Toidhd gf dm;&rb%Jr ﬁmc @Sﬂy&@g%ds@&xt% Ielngracﬂ aldophosphamide

tretamne trleth [ enenel am n
glycoseqer ‘é‘f‘&ﬂ‘%\*\‘é‘tﬁﬁﬁ‘éﬂﬁ‘é"ﬁ%‘iﬁ Reerabycl; bé*@fmew ehREPHPIpRBRPRCERPaES;
d1a21qad5}ﬂ dlfﬁﬂnﬁfﬁﬁeh@lilﬁﬁh Oﬁﬁde&m Aepothiioie; &8fuc(dT Fall ¥ hidate Bydiroxyurea; lentinan;

lomda Gn rre rgég%n}umfds g ma tgnﬁlrx])a :ﬂno mliogl[rr:% Enétg%qgmbu %ﬁm% ? ;Jdnmol
nitraefiget m!oamcnhetn@et mrapb_lelhdvsoxaemne Hreéwhggamdb@tq%rbwne PREP d;

polyszﬁclﬁmgﬂﬁlmmm duird) @lo@@ks%&%@ OB YiRAL; |r§[ﬁz<ﬁmasllﬂglld§ spirogermanium;
rno

Ot ca
tcnua@m%gﬁﬁem gc éftc Pé’%ﬁ‘ﬁ‘ﬁ’f Yeine 81°§1°the%eeifp%ﬁpé%a€‘r -2 iy vegracurin A,
roridi@Yiami:0 gutidided utvenan; mipdesibe FOBISENHNEILDBSING)Sdaadrbanine; E@noh@6E;
mmbﬂob@oqlnuglaagla% g@rm% L,t%s?.ae arabmlglizeql Asch,. @agph@gpmﬁl@esmmpa taxoids

hetlic ogues F toxi n; ‘podophyl[inic
and ta P €. twcﬂ&’iﬂ‘a‘é‘“l 519 Mpﬁﬁwﬂﬁ% Opgglgy: Prtsiap Ny ABRAXANE
Creméphyiiite®, m’b)lﬁinfénglneaﬁdjnaﬁdpyrﬁﬂefthEdtan &baclldﬂél aﬁﬁeatdn MBharmaceutical

PSSR ot o) O3 R [l BRR R Sy prncy
Cthf@Mﬂ@'ﬁ@@@#Pq{GEyﬁéﬁ@I Gthiagyapine; mplp@@g@me iy oy algtl@m@hﬂlcasor

platmmhggm%%&ch asQ.hspotﬁrn@;Q ihn Qﬁi car@wtﬂmﬁmﬂé‘mﬂ@m@ etoposide (VP-
estranmusti ne, ifosfani or et hanm ne

10 RO AT R "SR BN AP DEh Pefe s Ibie A, VELBINES):
novanfronéedtiideg fné; ﬂaunp}hbeme&tre)ptbﬂe xelq@in;achndronagt toprdsomerase inhibitor RFS 2000,

dlﬂuo¥om%{F§/§otn§tmg qgfnl)ldslm&tag;‘eﬁnmcr!i l%r p%ﬁ%gc%étﬁ %Qﬁ?tgﬁe salts, acids or

st ne | Orozotoci n ot enusti ne
derivatiyayabany plhe aaﬁ\@ o Pl meeretifatiens of e PR 1 lrog suchsas GHORan

abbre@htRA PR éﬁnﬁnne@dﬂ&rﬁ;@ iomyhlﬁﬁo@hl&rhdea&)x&blﬁmﬁ RRcHsYMEand prednisolone, and

FOLF@%} %n@h@"évlm%gr? é? agt([fgﬁ'% t reggﬁa uglg&alg%agl cijlol\?h L%fnf)mf(d wnth 5-FU and
leucowrigg. , Agnew, Chem Intl. Ed. Engl., 33 183- 186 (1994))
o PR R SIS Am AL s SR g i rormone acir
epi rubi ci n, GPX100, idarubicin, KRN5500, nenogari l
dynem cin, including dynemcijy A an esperam cin,
neocar zi nostatin chronophore and rel ated chronmpprotein
enedi yne antiobiotic chronophores, aclacinonysins,
actinomnycin, authranycin, azaserine, bleonycins,
cacti nomyci n, carabicin, carm nonycin, carzinophilin,
chronDnyC|n|s dactinonycin detorub|C|n

- = o I T APSr<I AR AZI- I R I D L
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nogal anmyci n, olivonycins, peplomycin, potfiromycin,
puronycin, quel anycin, rodorubicin, streptonigrin,

WG Rooeptssgnci n, tubercidin, ubeninex, zinostatipPCT/ESH05/021287
zorubicin; folic acid anal ogues such as denopterin,
pteropterin, and trinmetrexate; purine analogs such as

on wnfosisokhmedsiinerogds e s@pteapesnTEsepermogetitpss (SFRMs)gingjuding, for example,

tamox‘fgll (ng I‘RSLVA@EB@ Mklﬂtﬁ) ARRkad %ro&ﬂﬁéﬁe Q%y@'%iatxl@bfem%mxnfene
azaclt I ne, 6-azauridine, carnofur, cytara

keoxiigheglah YU B CPrIEne s FARTETOMP HEET Pt pads ﬂ@b“"éfﬁ'b“‘ inhibit the enzyme
aromatabe)WhIEH rEluRRs es&@ﬁ ﬂg@ﬁﬁonSMﬁchad&Sal @Ehdﬂ,&hc&famlﬁﬁpxamp]e 4(5)-imidazoles,

ammoglﬁtatl;]r{r)néi Eé@{l% gcs rllgtpe ate AR&Q*\ exe re]sQane f%g a‘nle Q%?tfr(ﬁgl@

i-adrenal s suc _
RIVISORPNogiolst @Mﬁ&ﬁ%eﬁozm ta@t/’smMIDFaﬁdmftswzplewéﬁ*é -andregegsguch as flutamide,

niluta@fAL, ichIGRKi8S le§5}9[de %H&&s@émf 49 kalnds‘?ro?a@kagmé {8 BQﬂM&ﬁdem)q]eosnde cytosine
aceg | atone: anti-folate anti - %aeast C Oggent S
|

analog&wmf Pl)gon%wlgissmwb‘éfhﬁms?e%w s i
1mpllda@&jid@5ta&& cbln;hblbctditﬁh Such g or a;ammetﬂmmlﬁx,attaeH -Ras, and epidermal growth

factor recgpdongl%s R tgr%s UCh 9?% I%ra o4 R yrf(ﬂg( LarEESALE@VE@mﬁLI@lec%me

capeci t I ne

LEUYHWWW@&‘F@“%YMMS’@;CW?} WRQLEW@’ a[‘h@ IgI|J V&Tllf‘gm\la gopoisomerase 1

mh1b1[o'r P@R@tﬁ@trrhﬂ@ ah@pnalab e @A a@&e@t&lﬁe éalﬁsh hdis bdefvatiutg Bf 28§ of the above.
raltitrex

di 'ﬁ%{ d?‘tﬁ'ﬁﬁ?l"? 'Itﬁ ca%eageﬁlg}mgg& eﬁg “é \ﬁtg q\ xsa s(sgrué\?]rg[y sxmllar t? a metabolite, but
can n@ |bd®pd‘|l@3m’bam iole prglugdesiacier. Nawy mh@vlu)ﬂlte nhe@o@grpggutlc agents interfere

with tgﬁéﬁ%&’op & thquéélg &Qilsl cﬁl\}Az an@ bﬁﬁnﬁ)(a%{ﬂ@s ot%ﬁ*ﬁ!tefa%ﬁitcﬁemotherapeutlc agents

am ne; denecol ci ne; diazi quone; r“ﬂ
SRR AR S SR e U R e
methdiredatedd- ﬂilogh}ﬁdd' PIEUERA raldtRkid] didmpsylcgindig NRA-Q @arabine (CYTOSAR-US),

dacax%a%/\%gﬂ‘gé BBL/&@) SZ;(I)(%Igosm% deo ycytosmc'e dld Q] %ﬁ:ﬁmnte %‘UTD%RAGD cladrabine,

Zone, nitraeri ne;
2-deope Bizbstsatts. rhe ph@nmmmetqsplﬁmhamt@raﬁeuuf A E eaamsiighiee:

2- %ePﬂlkangElgzil\g‘?xy p{ﬁ@ﬂﬁo&ﬁ%{dnﬁ momRidrschlofi! (- BaBEN BlainGBeoside
ex ura r oduc
amlof BRSSO e TEHPUGE R e s bshE M AR Av0s - ne
Gemditati@ i) 4 0s1€by 12 12Ny, udder the ratemak GEMZ&RMY | ani ne;
tri C@gtﬁhﬁgggheﬁen(mag&h@ige&f » b lstg@gmorgamy&%aﬁmlal MBntains platinum

rori angul di ne ur et han; vi ndesi he
as an frieg) mBREDg polectdp- L@ESP‘RW}"?“““EP&’&S&? PP IREPeHA AR arboplain
015p1mtaang@1matlmjm m t oI act oI pi pobr oman; gacyt osi ne;

Qsi de cl
AR b AR i
chcm()thpsttt@ lageMy. @peon@lyun @b‘b@1®0 Wisitgpe oPpRGrpethsr ?)wmc’tl\tlapyu“c agents.

M’t\iﬁﬂrt 18 st SAHOPR R Qfeardt ErB@he c@xllc@tqﬂ?xerﬂr }ﬁﬂﬁbﬁ@ﬁ:ﬂ @ile receiving platinum-
nanoparticle formul ati on of

g,
baseq;qqna?qqnﬁ@w ¢ 81§|patpg‘tﬁ Hlé?rgjm reé@ﬁtgra ﬁ‘t?éb‘& pauFrrt ?nas Rrogte re se(P thh d\ 12 months
(for idsEWEIIN \ERE(&@ondxe)caetramaﬂen@&ﬂsmmasmemre@py reg.\mlt:ro ny

Fr ?n Ca%}l an ‘Ln?c a@&pq&érL to ag%héd%kcﬂ Glogk%méﬁérgs)u)xth to some degree, the

mer capt opuri ne; platinum_ platinu
develammé Qloqs#vewlaﬂhﬁ etV agiesstic fFfer YOS TREACeale aéi"§b‘r"é{?°i”‘ﬁ or antibody
that Bh§&lola %}oa'w fibtoR Bickr &t RAgH rétta;it&} inviivétiah ﬁ&hd)tmg ar(gMEdoBAN(The) preferred anti-

et oposi 16 [ f 0 Antro
angxq&?nl;féﬁt(g "["‘H is (\m&%% N n?s toyv ﬁ“g% eubdf)tlﬁ(] r(avth Aor (}/}éﬁ}}g such as
bevadi NAMEHIABIANEN®). ) ; novant rone; edatrexate; daunorTyC| n;
aml"negtlprEng ?)!'t%me l@L 8&1@rlc éérm%?gro{%ﬂétereasea %p(ﬁh %Wu@lﬁ&l which act on another

eResdn si gnalmg pa%f?ways

i nhi [ uor onet | hyl or ni t hi ne éﬁ r)ad |
cell ap percplsflag grediarh Fagmnlfétof e rokipssdre skt s fry traditiona
polypftide Rérabtee 18RldbSamoRChélS toRinesAeS grosa hovitsie Qich AMmymanfgrawdehormone, N-

above; as well as conbinations of two or nore of the

above such as CHOP, an abbreviation for a conbi ned

t herapy of cycl ophospham de, doxorubicin, vincristine,

and predni sol one, and FOLFOX, an abbreviation for a

treatnment reginen with oxaliplatin (ELOXATI N(tm)

conmbi ned with 5-FU and | eucovorin. Al so included in

this definition are anti-hornonal agents that act to

regul ate or |nh| b|t hor none act i onon tunors such as

e o s o g, o g, T
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am nogl utet hi m de, MEGASE(r) negestrol acetate,
AROVASI N(r) exenestane, fornestanie, fadrozole,
wWork0sbBBR(T) vorozol e, FEMARA(r) | etrozol e, andpPCT/US2005/021287
ARI M DEX(r) anastrozol e; and anti-androgens such as
flutam de, nilutam de, bicalutamde, |euprolide, and
methipod byrgsh growthdgrmped, fndevitergoxaictiotradoé; perathyBoid hdmokie Pl @bxaidEinsulin;

promEU}'lﬁ ] r@% rePdYIB %%chb@oté’;m@dng(%)%s suélr‘l:lg ﬁn%{e] §t{rﬁul%tm% holg;'m(bne {FSH) thyroid

q@nuc eot | des articu
stlmugst(x Egney (TSH}, a:giéﬁ@glznpg]hogm@ﬁg_} ﬁ)gpapcagrhm@gtoq firbbleshgresgh factor;
prolattfh; ﬁhbr&zﬂ &g Alithor Iﬁd?c@dsis fa@l‘bﬁ& én@tB mﬁl%ﬁhh SbitifeQlbsBXRRus

owm h factor
gonaé:())tropm %SQOClate%ESE ﬁ) J_h o g Ca&tllvllfle gas%u% %%{E’aglég%révtlt fﬁ%qrdbtggrm thrombopoietin

(TP Q) a?erw grevgth faftors sushk mfﬁﬁlé[} plalele QVE@T fabdirt; ranvfaraixigrz@wth factors (TGFs) such as

TGF-'&EILW N(;th ¢ &vl/fl]ﬁic i eoinductiv: interferon
BECL ELI }g li @{ t toraIrmd Wﬂ/\l &e\lﬁgig’:oggﬁe or a(.]SCt (ifactors terferons

r

such fs {5 TP Gr g az;\%msmqwlavwmrsé ShNelr T EeeRh e £ISF M-CSP),

gramﬂugﬂepnti(ah)h@e €aF (Gy-CaE); 68 gﬁﬁul&ﬁé cmam s, nqérleamé (ef) sLJﬂ%s IL-1,IL-1q,
t O er a eutic, ent

IL-2, ghé)g]gér{l?@ ]ﬁ_ ’;ITE_, g?l_ ]{‘ 0% a ?r nfcesosgsl tor such as TNF o or

TNF-Reapdofbsr PQI)EPCP‘HGI facters fncludjog IJE af!ﬂlské djgdw (KLheAsahheiei, the term cytokine

mclud}E Hrdidiad frohEnaliedn S@fces VRO re@(ﬂﬁb‘uﬂiﬁ%@ﬁgitdré 4nd biologically active equivalents of the
nativeenoL I her g{geut ic agents interfere with the production
ﬁpql??@ WUEFLi ¢ acids, RNA and DNA. Exanpl es of
ants wed leizol the @rnc tEé}ﬁ‘mtdn@rea piegitréfers @geatageutipkn €t binds to EGER and,
Optlo%gggdg}:b%élrﬁe&%g%%n)p ngng %gtrs il (% anubo&les ané&n’lall molecules that bind
to EGE+ ﬁ’&f“P‘é%(%ft"'é‘bO‘BeSt“ﬂ‘HCBb'u‘hfﬁ ERER mslewﬂfrtesaé dATQCasmu HB 85065 MAD 455

(ATCErGRDIHBSY, wyAtﬂzss (erGARARL 3509 VK 2328 NErdCORTAASHG 4k, TUS)Patent No. 4,943,
533, ]881%9!099 ({% Q varlan% twéueg 21s chl?r%%g%%%tg#%g 01( %ELLUBRM%B)U)TIX@) and

reshage] a'dvaa @?@(@2252 (SGFEWBO@OJ@O]S@ Settans Ik eantilrodieethat @ld type IT mutant
EGFRE(US ipaere & @I b @90? mﬁrﬂﬁiza{a{n@ E’lﬁ&grfc Qnti@&ﬁ"é@ 'ihai b%ndg.%rﬁﬁlag (!I'lggd' in US

di fl uorocyt|

P SR P B 8P G RGE FOr sieh s Y B eV QPABEubbacriv
EMD 55080 (Semdiiotod 4 8/. Bt d. Caurro1328:636-640 (1996))] Brid n@§®06 brh@inanized mAb 806

(John QITY! lgﬂl f‘gl é)t3@§3/|5 @%8";'90% ¥ TEQ?F]?‘ %gﬁ%({yﬁnay be conjugated with a

Centi t abi ne I's sol
cytotoxic a@@%vq@e@m(lrpx)1un0@n1use}t@dﬁemeB@5§é@9A2 Merck Patent GmbH). Examples

of smath&ueti a8 fikb EGFR (EBde 2D 83Y1F G&Q&b ARESS IO Nsa ;%asmp 8P958774 or

ns t | 0, a rt of the
Er]oux}@}q@ (fA%%Qaﬁ'S neegt 4 Eﬂ@? i'\g}u 8‘0‘%\ 13@ %Hgﬁﬂt HerUpeut i c
ag@ ftyrasife fyinpsg d@lbgg’hmmlfa:plp mhiclcinigipis gtrasing kiggadlactivity of a tyrosine kinase

such a@XﬂER Rb&tdr. nF.'yklgllnplayof sd@‘\ Rhibi Mcjﬂﬁ§fﬂgE§m%&Q§d‘r Xoug’ i the preceding
one or nore platinum base

lﬂ’ ?f‘%f‘ﬂ t her alfzy
parasiaple ST HSlea et dyrasglsﬁtnése ngBtqr S¥Fa R YARIAS e@ibleramiTakda; dual-HER
inhibisistsdgh WBIF@ lf@nikable frve Wyenh)ewmdh I'permeamy bxadsmnlb& inhBts both HER2

and EGﬁi ate}eﬂyﬁg Egeéflssé@@bméz(%g@% A I‘ ece an orall']ﬁ'{iR% Eﬁglggéoame kinase

pat 1 ent rogressed
lnhlblteh Bt éqxab?le trpm Rovagtish pzp;aﬂﬁReﬁtlbltp@ sut:bpsa:pqenmrh(CI 1033; Pharmacia); Raf-

1 mmlmefs El&ﬁ bundsense ageht 18108 12at dilgsid ﬁdﬂﬁ@lﬁh%ﬁ&&%@ngwmﬂlmﬁts k21

sen {5 0 et T PP e B R sy " e i omonc: MAPK
extrace'"aht ieguéeted ikmgre hinbibieaog 1040 (aelfllelrlsfr(tnDPlam(aClﬂ)'p@Mﬁd)an’QJ sGdh as PD
15303%11 @ﬁéﬁﬁ)roaﬂnnob m&EJhﬁg %?rld Sy‘nplldEngs ﬁgﬁﬁdo gn <F nes pgro??ﬂynmldmes such as

CGP 3p3%6¢ %@f%@ ang 6@1’ ?%YQQ aﬁe@lopwldaneg ﬁél’ﬂe"yﬂﬁm"@n‘:w-eyrwiom 3-d]
pyrimidifids] do@akytin (d¥Rdulol nitehinel 05-8is QIR okilfndfphtRdlimfie); GFRYiREs containing
factor receptor involved in pronoting angi ogenesis.
The preferred anti angi ogenic factor herein is an
anti body that binds to vascubar endothelial growh
factor (VEGF), such as bevaci zumab (AVASTIN(r)). The
term"cytokine" is a generic termfor proteins
rel eased by one cell popul ation which act on anot her
cell as intercellular mediators. Exanples of such
cytoklnes are Iynphoklnes nDnokines and tradltlona

o o o o o o
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stinmulating hornone (TSH), and | uteinizing hornone

(LH); hepatic gromh factor; fibroblast growth factor;
weeobarsdn; placental | actogen; tunor necrosi SPCT/US2005/021287

factor-aand -b; mullerian-inhibiting substance; nouse .

gonadot r opi n- associ at ed peptide; inhibin; activin;

nmotMé}ﬁSﬂé hdfeti @06 18805 Akl arBlrS Q%d@r)fﬁ@sfeﬁ%l‘: mol'e(ﬂﬁe@ 8ol Mose that bind to HER-
0”b0p0| etin factors suc

e OB, ST purre b o B8 Db BEHOLR 546 Ry 00
ZD64ﬂza(<Aktchne(cajeF'-l§<}7$ lﬂNdWaﬂS/Sc‘EEﬁg AGnganFBER iphibitarssudhi an €1-108B(Pfizer);
Afﬁmgac Qi@&shssgﬁ‘isﬂsﬁfm ;13 ib o mesylate (t@é'ém QRIS (%g?ldams); GW2016 (Glaxo

dctive aCt ors,; ferons suc
Sm'thiKh'!eéqu 298 refen); BEB-54p oV ¥e§1) SepgFindr{yuest)i 4RI (AptepZengead: BT K787
(NovdrésSER)inSSAGNINGS 1 ATRAMOIRAR Qs @sabritedin @SFOf the following patent publications: US

T TG B T e ———

(Warrlet Lambert)L WD9%H63T8.(Wayned IasmBert)] WO/06396-(W arnrlLabert); WCO6/30347 (Pfizer,
Inc); ?169@339‘7&(29 ecah; Lwéé@r33é+(zéneéa?: ahd-wéé’ﬁ/%@sd(%ﬁ‘é{a) necrosi s

act or suc as TNF-aor and ot her pol ypeptide
f afth GHEINMNYeq digishgiereints figask Pftd‘SP‘id@é‘HH“g(fFQE’) and tgectedsqgggnst an
1nd1v1|3ﬁl' ﬁc.b»ﬂl,tls@&e)r b 8- Ayrepate QK indire st 6 tbkﬁ‘@Sorpésﬂltl@ daﬁdltfdh @dtefrom. Examples
of aut 1 Hrr\e iseas sl“<|>¥ glseosr’ epsrmciudg rl'ﬂltrareecr:\gt i 1tg r]art n?s {]he tou&J ar%rms sgch as acute
B R PR S ey G R e T hatve sequence
anhn@y‘thomcml@smatm arthsi bl gdubraghrriis, atthfeovte PmrmE@ﬁRmt igflagpatatery arthritis,

degengfraﬁj\g artlefBl, Gl6@ b0 aRnAdB 8N AP SIS prodtRve hildiiis, Bioﬂﬁj& a;tlQltlga:erral
and, optionally, |nh|b activation

ts E
AR A i e Gl
deforindna tpolparthetistcoromCFiRmatia eenquivesthixis, d trikiplogh gagondflitie) infiimnetory

hyper% W%%F\gﬂtﬁ‘%g gsg,}%mk/gﬁcﬁ 55( élq?gq;g%s égﬁtagéséggrgams %M‘};s%riasis and

psorw(snp\m r@ta_atgg@rg udleg@g)lc diggpsp4ueh 98 haN&:ver&nchQBs sy5<ggne dermatitis including
contacMﬂBﬁllﬁt@ Qhr@m@&onﬁl:t-d}rm&tﬂg al@git ddvhaitit, ARE @OJonta® UG MatdiS, dermatitis

i nerized mab.  ERBUTI X(r and . . .
el BHACHE R T2 a8y PRl GEPROS 0L TR e e
and cigysd idiopatHiqyeticpria, meltdilpotioas atttdmamunb urichripypolymydsitifdarmatemyositis, juvenile
dermﬁ%’& t(su’é( P &)ﬁ(ﬁxl%al r(é'@rolyés gcier(%fn%g g)loludhlg E@Q}négger&ﬁgna) scleroms such as

chi'meric anti bodies th EGFR as descri bed

ST BBl S EGH) ol APRFALHE P8 SR M ). and
relapsE:@FeRnttlﬁgMSI (RRM SARogEetsive (B e &ic WD -8 sSAOKEB 3G lerdlizg@atiosg lerodshMolerosis

i 00 ( tr Ir 1 | weldisease e 1sea utoimmune-
B
medlased gsrr@htest'eaﬁ diases POt 9¥rh BOBISIv3 0P 0?12'@91&79% mygggscopic colids,
collagdhtud coE@:vBllaJHolyB&Q)ﬁeJﬂa}im?&t&&ﬂjtid Gad @ﬂsdﬂlril Bolids, Gt aOlo¥dufie

mﬂang%%%éboxtglg%%seq e e %Eallﬁg eﬁ%‘su%%%g 0 #p ragrlema%fsgerﬁgar]glcgoldn gitis,
episclaniylsk csfire®rytdisagss b’ﬂd’fdﬂft oclE@ERAVINT hengaesgiDitorBdPregsyndrome (ARDS),

menin E Il&damlnglo(l Lﬁﬁg ‘ttop?nc u»A§'irrt1§ c&ﬁaagg)m auQPmlﬁﬁggeMtoQEmal disorder,

riotinib tm ;. Genentech/OSl);
‘he"“R@E’AEV‘B‘dY‘ﬂmW?L“ hefsug 5’287 E; meéagfb%ease%wwafz?fagﬁy}?é‘s Wﬁ%f‘éﬁéc and atopic
rhinitis ﬂ:hdehiaht@;rsuths Haslﬂ'ﬁkls@@ blﬂcQ)hWhIB &da limbia iafad/dr SratnytérD GicepRalkis, DE&RB, such as
anterlg‘xuveltlsI ac}jte a terlg'){'I lé ms ﬁ‘r‘i‘"‘g" ag)ps:' usvlglﬂs(si Focngrar?‘ §(ﬁn§atogéfﬁ{lec ea@oagt{é dmc uveitis,
postexir ugegnsm@wmmmetumuSpa*@@elénnmgrnpdﬁblgwavhd withen( nlephmyp gediprae such as
chronH%F@ut‘é %Bﬁ@rhleﬁ:pllﬁltl@ aRRasipRRbrp GNohnﬁhECrhedﬁ&d ERKherfbPanous GN (membranous
avai | abl e from Takeda, duaglf I nhi bi tor such as

“ethE?@Y)s@@P?(‘%R/'a?Tbé*}ﬂP‘é N ARG CEHRF Bihrajop g membranous
proliferhtivel SNEEGPENY) thtluding Tybé Izﬁd Dy I, HERﬁlda{rpcbgresswe GN, allergic conditions and
rcspogz aﬁle%ncgé]agt)g)? raﬁ%féﬁ%%lu& H%&ﬁ%é%ggﬁgﬁé 3 l?lb]a[asgglagasfhﬁg monchiale,

i nhi bitor; PKI-166 (available from Novartis); pan-HER

i nhi bitors such as canertiniby(Cl-1033; Pharnacia);

Raf- 1 inhibitors such as antisense agent |SIS-5132

avai l able from1SI'S Pharmaceuticals which inhibits

Raf -1 signaling; non-HER targeted TK inhibitors such

as Ilmatinib nesylate (G eevac(tn)) available from

GI axo; MAPK ext racel I ul ar regul at ed k| nase I | nhi bi t or

A "~ AN o o
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pyri m dines; curcumn (diferul oyl nethane, 4,5-bis
(4-fluoroanilino)phthalimde); tyrphostines
W@ o0vbarssdngni t r ot hi ophene noi eties; PD- A 8380BCT/US2005/021287
(War ner - Lanber); antisense nol ecules (e.g. those that
bi nd to HERencodi ng nucl eic acid); quinoxalines (US
bronqhigt asthma, Mol au;iBOUne 3913, canditiqrb selVimsinflidSiofPaft Tasalls aMDchronic inflammatory
respoﬁseg Q3 ﬁi)iotlo%%ﬁ%f‘fo&@? L;ﬁ;genz&@r% @%[ar% ::]%5 blo§(? groups %urm%prtanancy

I\Iovartls/Sc erin rtors
chronjpygnopgsy naupmatorygise ?Sﬁuatltalel"wesmcas@tzsﬂeu'qow@pl@plpn deficiency, systemic
lupuslerpte iniitbsDs (HEB))dr alkstemit Gpﬁ%%b&@ﬁmatmy s’&EH ds $\)tane$3ul§bLé- @lﬁ;acute cutaneous lupus

efylh{%&él%réf'eg) alilwgls éyéé T%@é@ﬁ&pu% eyrgmg(l tPﬁuB lisg&l@aétﬁ)lupumhl?l&g nephritis,
cerebfifits padgFiemen ehal, eRpfatenal dis¢oioalepetia)sit Soifeanicn@yprE) diabktBiGadlitus,

mclutglé peﬁlhtn@llnﬁnﬁklepeﬁ&t %%be%%ﬁglgthi(ﬁﬁ)ﬂl/{g ad’i)lHangt dla%g% leRitus 91‘%@19 diabetes),

I cati ons
a““"%@g\ﬁ;]tﬁb*?fie diepajhis dfaReiss inspidps: inae remg/aassgw Yihed apdslayed
hyper@psihatimeldiatedWPRYIHKABOBA T(YMIhBE fes, lnﬂéfblﬂésts) sarc MR/ g A diBatosis including

lympl(om{oﬁ%% ml‘l@'ﬁ'%o%% t\k’eéFner T %{A 91%396 (Va ?géﬁgl?cgtoFi Vﬁs§lglé§e_s including vasculitis
(incluging Bye3 39! (azeh@éasludlramalymmr@@Ma (leireiceal) (Talfpasu’s) arteritis),

mednunﬁ%ﬁs@ll VAITUIRE (iRU RIRB RBwasdkBE Glchke 'aﬁi p%ly@teﬁ%@osgﬁenmeﬁ@; rg&fsa)
S Oown

micrdd LS g}gmem r&\gsnd g| rected agai nst an i ndividual’

f g BEE IS A N0 A U SEAUENG FURRASPHS 105 BYPEES g ity Nfé?”é‘ﬁﬁﬁ sygtpmic
necropewh@ﬂmg agOANCA-psomiatel egsedifiQ mch Exanrglse@sﬂfascaluts Oil FRMGHE (CSS)),
temp&izl] %I%ﬁ@%legﬁc é?llerﬁlQ gt@hﬁ)uﬁ ?Jang gnemgu&o ﬁﬁ)gpo&m;e a{lemla blamompBlackfan

arthritis (rheumatold t1's suc
anemi3 Do Gem 05 T DRI 1B AeIOE e by animia (ATHA),
pernicdub litfemtaI(zﬁlﬁmlaﬁéiﬁlﬂosgplélﬂcysoﬂd' didasise tpluﬁ ,redQEll' ﬁ@rhlﬁ or| dphdi APRBA P EMetor VIIT
deﬁmg{c% rﬂgr}\ %)lufcia A, .‘?nﬁ‘n%ﬁeia r‘ﬁbt\r/ol%en%r })arr)lcr;y(tﬂper}x },egliopvg (ésre?s[ﬁsr P\tofvglg leukocyte
diapedssip quét”?ﬂémEi‘tPlbi disqrilegs, myltiple erbananjurasyndroing fugh as giag secondary to septicemia,

traumh bi’\h@rﬁdujrh@geoﬁﬁ@h aﬁtﬂ@d&@%ﬂéxd m@(ﬁgtéardﬁsusé’ anf- §fo€18@1511b'2£eh1£dt Thembrane
roni.ca rO redi ent e, arthrItIS def or nans,

diseass; ar“yg*PfH#P‘rPﬁ iy St BFTIRARS B or Rabces P Kgishan's

syndr(ampdGmdkaytlu@SmyTgroglp,dﬁWbd stsyr@ljome ] Sh(fgl'eamyﬁdlr&ﬁey Stevens-Johnson syndrome
mpRIYIRELEY 0 bdrf B 3 mISSUCl vu

pemp %’ Ague a E Orpl g‘?{i gl}ﬁguséﬁdaﬁnghﬁﬁ%&% emEFFgus cudlngPempEI gus lgaris,

Pemp'ﬁ%”é fqha%ﬁ“spema'ﬁ&*s wwm@?r@e@fmnhweldrﬁaﬂ P%"Phla‘tsswemﬁ@hﬂ)bdutn@mune

polyetaib@mb;ﬁthd:b ReiRFCHiseqsd 6ﬁyﬂﬁonﬁ&%nfuﬁ%%eﬁlp]§ﬂfiph}ﬁb aﬁlbwnﬁtﬁﬁg@ mephritis,

neurog%ql%% 1cta Ops | n{copl'{gjl (inlocqgu?'gptathger maﬁ%l\% P(ﬁyne%{?qa@}eb?régM mediated

neuropagpi tyembagdenseie (2 deselom@)fmstopqrdns itfirggtiom patifray; for examgleddincluding
throm&fﬂ@ ﬂlhﬁlbg@foaﬁtd phfpSra (PP, b&KﬁQstﬁMcﬂ%rleg Mﬁ’y ﬂmw ed
an

" i caria such as chronic allergic urticaria

’°“‘c‘ﬁ¥‘%‘ﬁl‘ & NLASEARYET ¢ P @it thiombecyigrenty suehrsddiprathic
thrombpgyteremprpumgira (K EH) malndmag, chjp@t yiy@sITP| e&fodﬁﬁlfffa&l&%j! GStheI tbs‘ﬁs and ovary
mclud]s?gyl.g(gr”glmg ro%gitlgrz?l%g tgphi%argg)%mhgmgp qm?%og?ratl% sm a tonmmune
endocgrlﬂdéi:aéeé prgluél&ﬁyrg_lgmss%ygl{aé ﬁqt@mgleqeélryggqltg Hmmptppldeease chronic thyroiditis

(Hashig@loB g &didtisf, Bﬁhba‘é&i&dﬂyraﬁlt@ Qﬁt&&m@&ttﬁﬁcﬁd didVRe, nﬂwamrh{})sothyrondlsm
rel aps rem

Grave' E’ﬂﬁ%@ E/ﬁllalgiull%/rs Q/r@s gsuy}éets élw,?lgmg%el pgl, 6lgr'd§1ar syndromrcl,g (or polyglandular
endocrgnoppél*ry@g@togps),gqa@neogastlesyndygmds,eﬁmIng neugddgi (p@sriesplastic syndromes such as
Lamb i385 mym&ao syme%t eas&nqaﬁsér@%mﬁ@ subtfiiah BTARLAN MR,

dj sease ! for exanple I sease
encephaigmyy! 'fﬁﬁﬂ St BEFPRea eGP ?fte%tvhal?awelm dlergispand expgfingniaballergic
enceplalo@beliaS(EUER epaiheniaraBlsich bSthyntoftalalsb@atddInGBHRS Agravis, cerebellar

m croscopic colitis, collagenous colitis, colitis

pol yposa, necrotizing enterocolitis, and transmnural

colitis, and autoi nmune inflemnatory bowel di sease),

pyoder ma gangrenosum erythema nodosum primary

scl erosing cholangitis, episcleritis), respiratory

di stress syndrome, including adult or acute

respiratory distress syndrone (ARDS), neningitis,

|nflannat|on of al | or part of the uvea, iritis,

. .
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nephropat hy), idiopathic nmenbranous GN or idiopathic
menbr anous nephropat hy, nenbrano- or nenbranous

w@embiofssoati ve GN (MPGY), including Type | andedyps20b$/921287
and rapidly progressive GN, allergic conditions and
responses, allergic reaction, eczema incl uding

degenalad.&rr@hreTmonatdawcﬁm@ez&g&non@ﬁymuwmmoms; Bd¥ensory neuropathy,
| al e S m
R B P BT A6 TP 1 P BTG By o BRI P P heptcs

giant &H hemaiits, dhrohik amimaltepatiyis crregpmn@@shrommmepa@asc tymphndd interstitial
pneun%Qf’iliL Hjl;) Jr&&tﬁ&lgipo@l[galngﬁa?tra%#r ot) asSNSflﬁtCﬁllllalA'Bgngyp(Ir%dBerger s disease

duri ng pregnanc nic U m)nar¥
(IgA rreﬁ*frppawwammlﬂeé é@éf@vaﬂaulvwménwwamaw fligry cirrhosis,
pneuﬁ(ﬁbﬂﬁﬂﬁyi tutaifl@s eRdtofdal kyGieRE Yeliad MiSJa&[TC&hich!Bthc celiac sprue (gluten

enterogﬁ%)h r ézrz% tgrgitsséﬁ lj)'g'a%gﬁjgrue %ﬂg 8l§LEIréeméau? ?]oetré) l¥c llaternpsclerosm (ALS; Lou
Gehrigls dielre)redragmn srteryndoae taatbimmyprsr dspard suolres a(ltNlrJEyme ihngpeasdisease

(AIEI%r z}ﬁtonmt Qeillflr% lgk %&%H&lﬂ%%bmjs %Ht%mé Cﬁ»@é) LHély&g)ndrms such as refractory or

prItIS cerebritis, pelatrlc non-r enal
relapsg pOAIPHPIITgTE ByeEls Rageipneie iemylotdpsthy BiTiSer WASHEerQUuTphocytoss, a
prlma}y)lylﬁbhab&ﬁle svhidRintlidetiBonot1tial meﬁllﬂl}gnpp@ﬂoﬂi (g Cbenign monoclonal gammopathy

and m8nocH>{1al %qp do? ﬂndletlgr ?npsg glgn?ﬁc%%e I\{I(‘:‘-L:Ijb% é% %Qgrggrfeurgé% paraneoplastlc

syndr@pg@@@r@@pathnqﬁ push gﬁemle@syding@@p aghythpya, mu@wlgr dxs*pﬁﬁrﬂ,ﬁgafness blmdness
perloJl@ﬁapaW@§ &fd @%Q&lafﬂe@& W ANB, ARG, %ﬂ&ﬂﬂat&? h@opey, focal segmental

erse | Vi medi at e cyt okin and
glomer}/ ﬁrﬁsﬂ% §[%Sésen(£<¥uﬁ é)PlB nbogfltg)y uye rf:ttnbtls ggrrogatmms autoimmune hepatological
disordgr, fivanypigidt, oeliige ¢nn<nz:hnnfam@ Bopniioamatraniedadggnaimel g taoephs presenile
demey\ﬁgo%nlfeﬁmaﬁl Jlégkg sg{ﬂaag %élﬁmur@ggr@aﬁuag&)ﬁqsga%&%nd chromc mflammatory

vascu I ncluding vasculitis (including
T syndrome

demyclipating POIV‘&%%H}}“V tdjagetic P?P&Hoeﬂﬂ‘lynlé’eiﬁlﬁ'f SPHAFEAMS aéopfmﬁ%atq

(calcnﬁtﬂﬁ l{}!yr&ﬁcts [ﬁ&bllnen()ﬂ_ adophaa&Udysnotidityl RletotidcE)y, anfBthngiéttavie)Siaed and female-

autonr}{mllme inf | 1l:lftys’ gxecp conn glve ssmiée}l\{\s@assaieha s' leeas%aﬁeu
po err 'S fodosa perrarteritils nodosa

farmepj§ lgqmma@up&rmpqs@ranhqtgny s@an\?a(g.@@pgstsyngrome bird-fancier's lung, allergic

granurb%ca‘&)@stahéiltlp Benigh Wm&ﬁi&%nglﬂf Aﬁb%ﬁ'@fyﬁ(ﬁ&ﬁé Libablifisbuch as allcrglc alveolitis and
stem ¢ necrotizin asculitis,

culiti S,
R T N RS e e
kypano@@tiasiks, isthistos@iass yasalrigizmse(gB6}1), Sarheearpsyndibme Capdanis syndrome, dengue,

endoc%lt@%mogly@cgrﬁm fﬁros@ %EF%EJM%&%JH@%J& Ebr@sﬁeimeéﬂuaﬁg&lm%ms pulmonary

tive anem a Di anond fan anem a, henol yt
ﬁbrosa@nléﬁ?aé"fdwlwmﬁléosrfe%mﬁ?ﬁoes a'h’é?h“ﬁ‘"}“ﬁc‘lrﬂ'éﬁ"ﬁ §levt i’l‘ﬁ"ﬁ‘ﬁ'@
erythrbﬁﬁ&ﬂsﬁ( tekaGis, 8damBphaic CabiickiShuimpey s&ﬁd@dn&bﬁltﬁﬂ@ﬁﬂr(&le( ﬂﬂﬂlﬁ‘ﬂ, &clitis such as

chron% cycém hgesroa%r’(aﬁ'é%gmsqn 2 cﬂlls (eﬁu elof pr S I*%ch S cy lms %lg?]ocl? §chonlem

ICC}CVCF, recurrent abortion,

I ency
purpugy, hla@tl mmmgdq@cqua}ﬁrquﬁé‘mugfectlgamy\tlrgpeﬁqq:tan cprélgmﬁ)‘geth){ élzhelmer s

dlseasql ﬁ%ﬁﬁ?‘mfea}églryﬂeﬂg/njuﬁméaféytpgst ddcépzﬁig@@hcﬁem%gemtal rubella infection,
|nIamTatory di sorders, multiple or anln ur yd8¥n ronme

Epstegllﬁfiﬁ' vius "fff’fa% mgrg;go%vanésrsync{r%nesaél "i“El@ (glada{ fr’l ham's chorea, post-
streptbkﬁl?ﬂﬁr rfeblﬁlge thra@ibbadngjie§ubaertiis DDEkytoxtoos1p tabes -domatiel ickdrieiditis, giant cell
polymglal?ig 0§f1neh§]ttl%ag1lg%glgﬁt : h@gypg'ge;lﬁg(ﬁt hEeURSQR al@le‘altogénﬁﬁai%%s sicca,
epldem@l!fFFPtPfrOSJU"CBéb%@top‘ﬁh‘NeP*Bé'ﬁ @@t‘mge m"sreéas@ngeeag'rqp@%w"gn familial and
lscheﬁm%&ﬂﬁﬁm mﬁ@@@%%%fﬂﬁmﬁntﬁWfnﬂﬂﬁﬁnatlgeyrﬁﬁ’dﬂﬁs ShrodiOEhsdBye airway

dlSCélSﬁeﬁH.%?ﬁng@ taaﬁe)slz{g}g ouagorﬁaénhg%rl?egxgﬁc ’%Eﬂ‘? %gqﬁéyagg?aggqueﬁe autoimmune
hemoly@#Bhéckjodigtase, mam;ibhugmna( Dmnojteed’ cogtromrepénidgplihalinial pyapangphylactica,
entenGse J%MQ&QBQJ Ho@o%ﬁ}lj§ Q.%”EBbaQHchan}l' zhlaci S {lm%f@@a% ye syndrome, febris
I goI and ﬁlgus eryt he to5us aut o1 mrune
polyendocrlnopathles Reiter's di sease or syndrone,
i mmune conpl ex nephritis, antjsbody-nedi ated nephritis,
neuronyelitis optica, polyneuropathies, chronic
neur opat hy such as | gM pol yneur opat hi es or
| gM nedi at ed neuropat hy, thronbocytopenia (as
devel oped by myocardial infarction patients, for
exanple) |nclud|ng thronbotlc thronbocytopenlc

———— —r " o Y PN N\
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Grave's di sease, polyglandul ar syndronmes such as

aut oi mmune pol ygl andul ar syndrones (or pol ygl andul ar
wenaeorssoppat hy syndrones), paraneopl asti c SyneEDUIER)S/021287

i ncl udi ng neurol ogi c paraneopl asti c syndrones such as

Lanbert - Eat on nyast heni c syndrone or Eaton-Lanbert
rheurgaping] Hamipan-Ri¢hisfdfseaprasensoneusit hefufinghss, @mogytindriopagoxysmatica, hypogonadism,
nlemﬁr@é}%ﬂalk&ﬂ%ﬁnlﬂrﬁdn§nu§1£’o§ﬂ r?eéuo@!} Vel %ye%ﬁ E:le%‘aﬁ)'éﬁ“gﬁ%m myxg'dema

or encegﬂ eltlsa rgica an
nephzosip, gphyfja %%XE‘%‘BH%?I %ﬂ*yé|graﬂql<§na(°86\|5ncrewamlwecmtnausgaptaw pypderma
gang@bidm, aﬁert/dmrygrwmrdas,&e@.rat pehidwrasi, hﬂﬁhﬁty Bke@Y dnfispermatozoan antobodies,

non- rgaq i ér?alg q‘ajn I él(aj evg% e ggl{lj)lsan(é {5,1}?{?}“3'5??{3‘”%%\/%?&’%%8‘ eé%% lg%pij/esd m?r[wne deficiency
syndrlq@g (dp&X Wsmﬂ‘iﬂieﬁﬂcf wdeds Lesiimaria, maigrsbphiyngromShed batonisg, conditions

mvolsMQimem%n offitle [XREVFe - RERRL Héﬂlc@ncy Cmm(?xné s E\ﬁ&%gso&éte% with acute and

%patltls gl ant cell hepatit ronli c act
cetas rep GG ey e AT OHPGSHE PireschBRERRIFbocvi dapedess,
multibly prgéGinjoky Isymtil@mﬁtahttgbrazlntlﬁlﬂﬁ bm@mhie&atédd.&’ases ml 266 bhskhsht

mem&?xle gls&ﬁeaﬁﬁ {Cr}lgln‘ltlg &5 %una Ju Pyc(nldoc’&n(ﬁ)ét ]ﬁ?’ 8%’8.?% )pplmz?r?' r;nr;lxeedema

rone e rger s -di sea
autommpr@,ggﬂphqc gas]r)gl;\ s;ﬂ@pthﬁ@ Iggttlhyma Fheyrestic dnlsegsﬁs derdeingsiig tissue disease,

nephx[af d @ﬁfrc)(nebﬂniuh@sr bbl)@hcfoErhx@ il Sre, mbﬁ&mm&ﬂaﬁ& QQ&lnﬁune polyglandular

syndr e i égle nentdo athi fn py %}B 1

B e ansel P by Pt?ésmé@PHPeﬁleécmt@e 5pch‘eﬁ¢§/3afd'0myovathy
eplderm;ﬂlslablllgqaycqglgrauEBA)L Ibimogradnhaiosis, sy odatis, hEyhagit ladiome) @ﬂﬂlz&y sclerosing
chola?}gl ﬂ&lﬁéap(nln&pln@ﬂaﬁ 1§l|151t1§ C‘QLL@J (8§flr§mc( A‘n§tls &9&1101%0ntalgmax1llary or sphenoid

ease cor onar%/ﬁtar ery | Sease,
sinusiy, apcosipophipefiied diseg &Chwa%mpw?e?ulwymf %mompl&@) eosinophilia-

myalMyﬂirWHﬁﬂdﬁé@ﬁdr&@a LS, eo@msmw @&Mﬁ)mm&m ﬂuﬁo;ﬁby@s’smﬂﬁla
broncggm)nﬁmp 2 Pé{‘%l OoSlrS] a:sj;l)e}; 1ll%ma orF gra ulso ! ecg?ltgi%%g?rog imﬁ%lésir %la;%elams seronegative

na ry V eo
spon WW“E)‘P%S’PISCM@@F@@MOW"@ daseﬁﬁe riclerasireahdangitis, yaiqh e seteasdhgonic
muco&xtdﬂéduﬂﬁﬁd{dlJislénm'ht@lgs‘/sgrlgﬁdn%; traméngﬁ}pbéaﬁlnm&u@magpllnf%@l W ott-Aldrich
mropat hy

svnd . %q@ toan)f&61 g beni'gn nmonocl onal ga

yn rgrlr)]eda% t& r]ggﬁ 1a ﬁjéot’ 5 fcﬁg;ers(j\f;soil;ﬁaievfl@rcﬁl]laﬁeé\dhsease rheumatism,
neuropigigl idibdagcalymphadeiBh)Brhemroe- p@heﬁrﬁllsoﬂlerumm&dirhy b]ood pressure response,
vascumyéfn&gm %&éc&snsc‘yggé’ 19 car% aeﬂgj?ar 881%&1 hg‘?era esia ccasoral ischemia, and

epi | epsy, i graine, m a, nuscul
diseasg aceprieagtine “61°Plﬁ&ﬁté§saller§é Mperdffnemwa Aigproess. slomqviehephrmdes reperfusion
mjurycﬂaﬁtlﬁtDﬁanﬂ&& bﬂlﬂ&caﬁﬁal t)xhﬁhemﬁles AHnhi5IN w1|thrhﬁllt§m‘Hﬂanoy components acute

h n oner ul oscl ero
pum]m Iﬁglﬁlt th%dér 0 hgrcc{él tra nrm r(;;gststs em 1u \frélbnratgliyld%f)r??r% oc ?ar and%rbltal u?ﬂammatory

dlsord@ﬁw‘”}"a‘ﬂ@tel Uﬁllel!SlSn asama@d mnﬁrn@esrmpub@indxgecbahcnw r@iosletdy, acute serious
1nﬂanﬁﬂah&nomcﬂlc%uactabﬁm}lftalnmat%neﬁgﬁ?lg hgﬁﬁlmﬁo@%&rsedlab§f‘thmnﬁﬂath§ diabetic large-

éw@ grenq |tis, gastric atrophy,’ presen
artery §EpEH ter&’ hpap stf’a’l"ipf‘\‘g“ G $dyliisgand G%"I‘?m%"sﬁut 0i nmune

d eﬂj@hlgmbdmglfdﬂ@eaﬁﬁiﬂ "arkatrAk@@ inca patidnt (BATPRES [o)éell proliferation and
whlchqgg%grl ie@ Qstalbm)gmﬁ 9} M&%‘é& %Ptﬁé Qéﬁical%l ab%ent'tly C‘EF?EEQI“% Fs)tata 15\4:%acterlzed by

DressSler's s rone, peclia area
a levek(tf A PIOPSHY §]a§5 st@gxpﬁlg'dig’fegenmﬁwmser\gg toheanjenss| not suffering from the
disordehy SeMr dlilfdrdtiyn reﬁfé'tcﬁér&ﬁ{ﬂ&te)(tte%lon aﬁgul&;ﬂkﬁi@gbf@@ﬂsaﬁd 1§c)ludesr@il &vision.

mTune nrer connective
e o BB A ! itiadle i RO ) e hen unicof e
Examplesofjpenigm hyperbrolifeiaing disfrdernipelids piotiasy,androlyphema
m trést)lpawf@dlseggsiﬁvoﬁ@srtgé rgsrpp{{(y %%thrg Frf&'TchdQéﬁJah pg’ ncprlg gslahma

syndrone,” bird-fancier's ergic granulo
'"C‘“da'ﬁ giuieastama apdaliersis aF%ﬂpWéWtbr%ls é’ﬁ’g?hi‘eFﬁa%S allgfeiseor ptheg rhinitis or sinusitis,
al-antiypriir defid@sncy@ bosgiB) dulmofiar® eHihyseifia, phimBiagi fBrosik M@bek-teh&ivadi@ays, chronic

fibrosing alveolitis, interstitial |ung disease,

transfusion reaction, |leprosy, malaria, |eishmaniasis,

kypanosom asi s, schistosoniaags, ascari asi s,

aspergillosis, Sanpter's syndronme, Caplan's syndrone,

dengue, endocarditis, endonyocardial fibrosis, diffuse

interstitial pulnonary fibrosis, interstitial |ung

fibrosis, pulnonary fibrosis, idiopathic pul nonary

flbr03|s cystic fibrosis endophthaln1t|s erythena

o,

e s

o oy
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streptococcal nephritis, thronmboangitis ubiterans,

t hyrot oxi cosis, tabes dorsalis, chorioiditis, giant
waeedob/opsbymyal gi a, endocri ne opht hanopat hy, chp@NUS$2005/021287

hypersensitivity pneunonitis, keratoconjunctivitis

sicca, epidem c keratoconjunctivitis, idiopathic

<mmmaﬁ95&h&h@c@MﬁQE&ﬂEme&Rhﬁﬁ%l&ﬁaﬁ&annephfOpathy benlgn
fa and jschem a-reperfusion_ inju

al . r retin
au? iﬂ”i‘ﬂfuﬁ AEYPItPHIRECTd béi HHEEEPUEA Of %’F%‘i’f&%‘%"? d§°re‘& H}dé?ﬂﬂ%}e“t
reddisB,BBverytscdlddn@cdlopapdey. Riosaiakaons g¢n|enamo[$u$ predupiitahiyeon the elbows, knees,
scalp, %%meupl?ngrgi nz %rg féaﬁ}l show %ﬁgmﬁcipm FJr&SSIS%mg%%gitgﬁ Biﬁete n(ges The term
mcludeq'tyeo\g{l% ke moaamm!j}wg pgﬁroger@gmuptalert gpdsrate-severe and recalcitrant
bmm%nﬂgp@&@aln1a phacoanaphylactlca enterltls al l ergica,

enma nQ sum | eprosum i di.opat hi
o e g SRRt henc o AR sy e e
ammmhmmamdsb@h s di sease, sensoneural hearing |oss,
hagogl, qﬁagcnwals@asp@rrdw&%ancr@fers tavtpe%q%@@kgem oadhssadsrg Shich impact
regional s, |eucopenia, nononucleosis | nfectiosa,
the vaﬁolulawfrt% mﬁly@pg tpe{ @rdlopﬁxsptﬂaé pvte{nd F’ﬁ‘ﬁ‘a'leh‘?fé“cﬁﬂ‘)?‘@ﬁfé Wﬁlude arteriosclerosis,

Vasculﬁﬁ?&bﬁtﬁﬁﬂ.l(ﬁa, atlﬁﬂﬁﬂéﬁ@lsmoﬁs@cﬁmﬁﬁm&&&nosﬁf r€s|fhint)silsSvascular occlusion or carotid
ul omat osaaneo (PCf eati.ti s

obstrugyvsglé?a%cor osslﬁ:arlﬁe a na sniall ecsse}/{ ﬁ:ase (i]u?e d:th lester(ﬁemla hypertension,
and cadigjens FredVISQqumalatqh@phw or lfumt@p pfi waqctllyr eglithelial eells
aane%eplﬁ FERLRE RAR t@ﬁh}@bﬁgbrﬁﬁctuﬂg QP rﬂSﬂN SB@.@&I (e, E fMEIZQ @Foanal) in the
vitiligo, SCID and Epstein-Barr virus- associated
body. i seases, acqui red i nmune deficiency syndrone (Al DS)
p art@ Sdrrh ' @scliaSEASES et Hocassidnas hdnivaing f, bldod xds@tssYrsakar stenosis often
results S dtrth'H% os& 891% R !15%8 lth@x%Sc epo(s’ rte;lcgsgﬁe i %Qénvalncpg'oliferation of vascular
ntiferaci on of ocyte
smooty eﬁcéucéhegﬂ enfielivt el e@ﬁawa@s%lé iecREbIg P EAnosiE L g enosi’
as used séramdclhmaﬁcs&@ﬁhlhdl vibdoyis @ ebis@dosiel by cyt oki nes and
'Ja%neph re enos e?ersste aé‘:’ue 2 cI n s?engsllsr; erltrgal'tI en?élf initial stenosis with apparent
& AU P B PyaRT SR SR o e PP
succeanfqr g:elm-pan‘tqstbmgfy nctdyymht@x.ofmd:plalt stedjosghi @@agcetge reoccurrence of vascular

stenos%rﬁtérgtl hQJ@ErHI‘e@tEd @iﬂﬁaﬁ&%ﬂ{ sumrgmergdv§l%@§ﬁy de%sit@%gigﬁplasty (e.g.
neuritis, autoi nmune pol endocrlno at hi es

PerCURep YRS ITR ERYRARLY a"aﬁfleﬁtym?féowwaish%mgﬁw PrEPEe. One ofthe

contriBfinpaattbre inir&teog3 R ish@intal tgperplisauTHR teir6 "icinseBPpeplasidhl vé@ldnterchangeably

with "%e%th Fn&th%pe%latslla Sasi“néiI . cq}]t%%qg"r ]’@tlog e F%'%‘errs% lh?cke% nﬁ gf tg{r'ﬁner most layer of blood
O crine I"ur e,

vesselﬁerulmgfaaﬁ Pgnsequemf PR REOiIfaRyPmad mlww%sfweﬁe'é?fém?%ﬂp@usrle cells and

endotiefla dirs Ohe edriobshMPA tRing plk¥ REDA FAkkYik Qb Biieh BdI AWk eferred to as

. | opeci a totalis, dilated cardionyopathy,
Vasc'@ “glifeﬁ’ﬁﬁ'@ﬁg% s bull osa acquisita (EBA),

h eTte e traltoosangioplaryyd evsir” phirduiagsousTapshmertal @raym dreomsty” (PTCA) are
often &Ed 1%1rcb(an§egi’l? rapcfsrleiglgto & P&' s@r@gﬁltcétﬁeter Qéééd{lth&Em ®r removal of plaque from the

nonpurul ent " sinusitis, acute or _ chronic sinusitis,
coronggy piIFR Gtenqsis GRIERINOSISARRA IFAdAT §yPertspsion gyl 4T igreagrdirgsisance tgplood
flow. e03|noph|I-reIated di sorder such as eosinophili a,
ggié Fﬁegrg L I yPerga‘%og | %Pg Itogayﬁ])rﬁoeo I%EI%EEI # q@ciessru,resl es?/ ﬁ/ dnd the upper value of the
normat fangsni C e05|noph|I|c pneunoni a, tropical puInDnary
eo@bl%pgfelsh@a meQE SUSHORNBHPER B &OJ%WMﬂdlol' @)Wal% from the normal surface
aspergil | granul omas con |n|n e05|no a
level, H‘HﬁWV‘éS&‘P@OSC@@?‘HHé&&taF i‘/'ée“gsﬁ?fh%{? 6"5¥°{ b PR Moundike siucure
growifftoyreavelledely Ibﬁacatm‘s'emr H‘mﬂdﬁ sdikSExasg¢s istidesotrs] magal and nasal polyps.
c h%&?on@ngrha ref !:e% h g‘dn 2@ nPdefved %&%ﬁho‘hlaﬁ%‘m&% GRERAYRhere is a
candi dr asis, Bruton rone, transient
hypogannaglobullnen1a of i nfancy, Wskott-Aldrich
syndrone, ataxia tel angi ectasjya, autoi nmune di sorders
associated with coll agen di sease, rheumati sm
neur ol ogi cal di sease, |ynphadenitis, ischemc
re-perfusion disorder, reduction in blood pressure
response, vascul ar dysfunction, antgiectasis, tissue
injury, cardlovascular |schen1a hyperalge3|a



10

15

20

25

30

35

A "benign hyperproliferative disorder” is nmeant a
state in a patient that relates to cell proliferation
wa@naeobszeh i s recogni zed as abnormal by nmenbereBCcDiUS1008021287
medi cal comunity. An abnormal state is characterized
by a level of a property that is statistically
conspibudus eragmatof frolgerating @brbigase landalosrective thsielt le@e A MhS BEmaly occurs in breast
dssuesUf fering fromthe disorder. Cell proliferation refers
to growth or extension by nultiplication of cells and
i ncsthaass sendition which regts inPfBouftpin dreathing dhrbncpiplabthrfarefars logrgondition

of thefTﬁMs in Q/hffﬂ?ﬂl&@ rsQ@deQJYea@ Mwng& atrhﬁys YW.IE’Q %y &fdu§t%|c$r§ractlon (spasm) of
iven unit of | es of benign

smooff RS B Fu il oty e Lieh iR pR BTSN
po TsthltlsAreTqrses [l arerhagibryof the S@E®Sthertinan® bitisbrénbi@al tubes.
r eﬁcﬂ Ittre %Ergcgsys hg%éﬁ‘rt S0P rrlrgeré 88% (ngaﬁlgr Jh(?lnlds a tpgrape lg telntS The vial may be
ast hna i ncl acute asthma an iﬁ%a
scaled-Ryysfoppef pigjpeghlp Ez,y a pfingpcPrinerettyads wal lsdpﬂnerl @rre gleﬂs meserks  The therapeutic

agentﬁrhhd\h:l’l b Rfin GakifldStadkd 1SGludﬁ|% qu@ﬂtybﬁhﬁl}é&s ﬁ&eﬁjaé i ci ency,

co g n sema, I brosi s or .
TR AN T R £ N S
agentqj rhgfeca@en infprroptiohyboytithe indigattonsy etagevépsdgaagmidissnid emntraindications and/or

warningRSQHcdrRSd 1§e us &s@chqmgéur.e &amabar acterized by the
eruptlon of circunscribed, discrete and confl uent,

reddi shi si | ViefyetionofiAntibedies | opapul es. Psori atic
| esidondptigefaiawa kd ty exeoplly tqampiemmwddycnemoftﬁm aBiH@WSused in
&Rﬁmrﬁ & i)

sccorb B R B Rt iRl T BHLen S LS ROREGR Y FlRpxmay b .2
soluble g @the cxpreehular Aemancof HER g anqaion Bierpaf ponthiningthe dshired epitope.,
AlterrﬂS\Ql'yl @84 Spredsing HoR! htﬁlﬁur@&h’s}uﬂfc@&%r RIHC3T3RAIB brblsBFmed to overexpress HER2;
ora PR e SF &S AR B S Bt o PRt P Bl B T can e
used tg g@mamibedleﬂ Dhgdams bfitERUIenptdryusdig lfdlrgﬂlgramyg$ht3)odles will be apparent to -
those ORI &g A9 al tered bl ood. The term "vascul ar di sease

or disorder” herein refers to the various di seases or

di Yofdsirea! gribediesi npact the vascul ar system i ncl udi ng

t hvhechhdl hiv@iss bl all’efe&yls ta®8d in E)ﬁﬂﬂpﬂayeﬁultﬁﬁe sBbtGihneblis SRS @raperitoneal
(ip) mga@tﬁclny%ghg@%%vgrg iargégn a%g ?nsald uVantV zis’rrtl:a\ljlll abg IEZSEI a(??cz Eugzht% t‘]ge rellgrzant antigen to a
proteip batrisipptogeniaip e enesa?s t@@emwm e@r: keybylolirindt hobyedyanirG tefurealbumin,
bovrndﬂhﬁ-@@&ﬁhn GQBﬁbeﬁartMpsﬂf ihtRidr lgin§ @ﬁﬁﬁctroﬂaﬂ &t cﬁﬁvatrﬁ@&ént Yor %%ble

sease, hyper Qoles{erolenra ertensi on nd
male”“‘d" T Y SHSSHUBI PTG A aTRTTOYsP éﬁer%raférw Brd“”‘ys‘”c‘“‘m‘de
(throuﬁh,llﬂﬁrtelrﬂfdlu@f thaﬁEthde suenid ahrﬁ}dlnaé SO€h, o5 R'NHeNk &vhBik R and R are
diforenS i€ EOSIS refers to narrow ng or stricture of a
et O8 Pissage (e, g, a duct or canal) in the body. The
t eknimdlsaasiombigized 8gaeolg] agtigen, @firamnsgetio c@fL@AesSor @érivaxives by combining, e.g.,

100 uQ@rSr ?\M tnegpr&gm P'J cgrgggaﬁ%%rsr%bﬁs Q \4@& gipt@lﬁvé)@ %9?' (?umes Equ’r]eund s

ts from
compige s enddriesspasthe ShiyEaisrl aﬁ’i“{j‘fpétftsi"‘%ﬁn Opéggrth e the s are

boostela rwﬁth Il/B & 1atoi tlQ:ﬂ)r]@iflal Yia&eis fdptide P E3nfug IS GleBnd€ @J)rh&teadaﬁivant by

subcutaneous i FﬁcL%nI at mtcr:luple tgsn ?é\lleg to lia@'s {ag: ﬁ?‘ errngr{laisnabe%lt:él andage iﬁrgglds assayed for
antlboﬁ)eqvt@ ﬁmgrple art Poosted llnyl thetgdr pldeais.i Preferakdly, i tawimalsd wossaddvith the conjugate
of the Eaﬂﬁtaﬁ@&s bi conj }?ﬁedtt@ § B¥terk i b@hR 9§d/c§ thr(gugﬁ ?(inﬁrerén‘f)crgs@ Gl ggﬁg&t

of stenosis after treatnent of initiral stenosis wt
Conjugaiss alseaap begTrde BLecomiipsnt el cHHE as Protgip Wpigs o 4lse 2eerqgatin agents such as
alum agsnitadly tused fo ebBmELthedmmeiceRpmies, refers to the
regc)%r lgnagﬁnnxggdlevascul ar stenosis after it has been
parent success, e.g. by renoval of
fatty dep05|t by angi opl asty (e.g. per cut aneous
transl um nal coronary angi ophkhgsty), direction coronary
at herectony or stent etc. One of the contributing
factors in restenosis is intimal hyperplasia. The term
"intinal hyper pl asi a", used interchangeably with
"neoi ntimal hyperplasia® and "neointima formtion”
refers to thrckenlng of the |nner nost | ayer of bl ood
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"vascul ar wall renodeling."” The terns "ball oon
angi opl asty" and "percutaneous translum nal coronary
wanysomsast y* (PTCA) are often used i nterchangeeabig2005/021287
and refer to a non-surgical catheter-based treatnment
for renmoval of plaque fromthe coronary artery.
St ¢t gethyds foemikingowneclopiltagibodiadeteih are wapabictie s aro rFoaexaraple, the -
mon(fc%ﬁeh' hitib&Yies hﬁ?ﬁe@ﬁ%@l@mﬁ 3] 'hﬁﬂlm%ciwg? Hxlstﬁigghlged ‘By‘kcgﬂ? S b Sdllre,

55 gg ertension” refers to abno
6:43p B9 &Urb recpmbunantPN/AsRethads 0.3 Bt No- éﬂgl!i@ } the nornal
r abQee hy'bIR[bh)y psthod, ﬁrﬁlﬁfséorto(her&pﬁ&ﬁﬁtc Abst zInir&ﬁ Wh bdtamBdH i9BSnunized as

herei?aﬁ)mg dQSjC '?[1%!8 t% eggtt l%\rlrg‘phocdgs that %08 6r a(rE oc]rzq) er lgi()) {;rlggl agglgjorglfcsa t?laet will
specifigaly @fyﬁe the p@a[n usegiﬁgpm@ghtlonomtqman@gu]yaphom ndy bekimmunized in vitro.
Lym;ﬁlbd‘ytég théH 4P ﬁfe@Vthlgyei(ﬁerll@ ufn%l a@ﬁllaylg kﬂln?JgQrQQUéﬂadF&)l}g{?yl%e glycol, to

es include colon, recta
form B o 1 o o Bl Frarciee AR DO (cademic Pres,
1986neopl asm deri ved from gl andul ar epithelium in which
% ngr‘legb‘)tgdgtﬁlg Qeg%ﬂhs%geﬁﬁgdc Src% s{‘?ée) angf rlj)g'{n g‘l aIeSqugEIE: cultm%rr]nedmm that preferably
contagng PRFORMYre gHbetpees thapinikpipthesgrowth grggrewa] ‘vt Unfreed, pagental myeloma cells. For

example ithd ﬂaQHtaM:‘i}k:l@‘ﬂa £eRSHdKlR ehi}m@i h)fpt)iaﬁtmné Yuahifk Hﬂssﬁﬁ)tﬂb{)j%grgnslfeﬁase

condi tion. of
(HG%]T Epl%ﬂetpee cultusre J&J&ig? Eeatalgrhgpias&wmﬁ&y \61.';1 ing u?w%antwr ngHnopterm
and thygnding dHATimediun) ogich sebsthicesprdvaip tig ppwib fof BGRRIL-deficieis adiie,
edﬁr@ﬁrr&]fm)tefaﬁla ggﬂggg‘ﬁ‘ose Bt tﬂgégﬁ’ig'lerltl stu;})gr; tw%hqzvel:fr(%uctlon of antibody

ronchi and bronchi ol es. Br onc

by ‘h‘? SR OROGE F11 B HETD B AT i timong these,
prefeiradm@8lomi-fl likedd @re PlufiROSLISMIRICE kudh asahosé/deal/ed floR VIR - i]Qn(ﬁMPC 11

mous® 8%:’%‘ la\gﬁa[bleméq}% Sh 1‘12 IInsf tutg‘ C‘éthlrstu% n}er rBleégo (Sh)a? foH\dae SA, and SP-2 or

['ercea
X63- @rfé? glllp Vallatbhémwfmmlescaﬁ 67m§dltlﬁ¢ @me@lblaﬁsclqwm &aryddnd USA.eHuman

myeldrAQF ARG hubhaRiG@FmybiBind J@ﬁ lu\é's abo lﬁ%e@ﬁies’.eﬁbeﬁ & 'thg Ex%d&:tuﬁlto? Suman

d, f
monct LA s gk gt B Flonbised B 1. ez
Prgd:{g:@qm'ili'gquqads apbirkbagéss.pb. St 68 (MpPeUDdkker AGEMNes Y otk BB 7)).
c O@J]@}er&ehl@& Wvﬂ??éh lh%xdmocuﬁs a‘e@?ovjlr%g a%s%{/éd Q&?foduc% %ngo? monoclonal

, adm nistration, contralndication
a““b‘iﬂ‘/éf ﬂfeﬁg%ageaﬁﬁ e ripsig Prefsaably othe biyfding srepifigity f pederiakuntibodies produced
by hyprfdoslaleAlsis ddidrminéar b GHuinbogrecigithtiohdt Byde o @S bhdEE &6dyi QN N

radioitn?nlullf_ci%%@y (EISA) oro e 7ey)r(n% 'ﬂ?x’«% m&ngaﬁ)po e gigssr;)é:@ngA§ he pr oducti on

I"'es used 1 n acc h the present
i nihe r'?t"F"GﬁafﬁﬂF‘bl ef tPEPPnaﬁmabeethﬂxacab,éorumlef @ rdetprmigdi oyt thao$vatchard

analys;i)sfofmhdobadl G&%alfmychbﬁ; 10¢2Q}(198@) SO' ubl e formof the
portion thereof,

0]
c o/%fléeé Fyﬁ)rlﬁo&atcﬂlé arg E@ptl,ﬁé(ath%tﬁfopﬁ:ﬁ éntlb éfrtPFafj(ef‘V% F[Vmﬁ“dté | affwity, and/or
activitg )i drpesi nmg) bR Iantd hyhigiiting dibltibn ﬁbu‘eﬁm @nd@o»@ by Mhridard hdthods (Goding,

Monogigrlak A;ntz%ga%rslslfrgt pi?scimégra é@ S%& (ﬁg(gc ss ]9 \/)gklrjl?a'b]nCrT%TC media

cel [ 1 ne SUC see anco
for thlﬁwz@“( iggdyly fsfgxmlDe@@or(RfyMw "@élﬁmbb' agdjiéa, theohybridoma cells may be
growngemfaaaseueanﬁﬂommnaﬁ.malﬁ her fornms of HER receptor

i bodi es wi r ent to
e oue B SO B0 PEhe PRIooBaretfeb AR PGt e mecim,
ascneﬂlﬁbllldy@d sgmaby eontentwaliaatiodyrperifpreéh@roaddbings sueti 2s.6at ekampanproreih 3.-
Sephap))k: ﬁ%}o‘k&lmaﬁe M%&@H@oﬁﬁel&ﬁﬁlor%s &Q}sfsa&?ggﬁ %pdﬂr%%atoérgﬂgg

injections of the relevant antigen and
’b%‘c‘ﬁ?é'@f"lﬁlmof“lf“’&% Ajierbs & reriy lfoéqtfé@mquamq lg@a cqngengjonal
proceqnfeﬁ)te%l By iish@bhgoSuclcﬂme PRBES fiaCard dApabla Of BR\GIs@SifitMy RGenes encoding the
i mmuni zed, e.g., keyhole linpet hempcyanin, serum
al bum n, bovi ne t hyrogl obulin, or soybean trypsi n
i nhibitor using a bifuncti onah or derivatizing agent,
for exanpl e,
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mal ei m dobenzoy] sul fosucci ni m de ester (conjugation
t hrough cystei ne residues), N-hydroxysuccinim de

w@ bdosousghy | ysi ne residues), glutaral dehyde, sueCT/mgm05/021287
anhydride, SOC 2, or R N=C=NR, where R and R are
different al kyl groups. Animals are inmuni zed agai nst

hcavytanﬁl gﬁtm:ldug%ﬁmurlnme&%q e Q@mohlﬁ @ctl@ &rve Qfa &I&fﬂ‘e\’i §Ju¥c¥ 86sudDNA.
ro
Once E?Jﬁfdu@%PgA Nl st S o e B*%%%‘P? VBT ioosgcels such

E. coll\/(ﬁilsusﬁﬁﬁn 00S &eti€ Chitkss Hmmpb@tr)e(ca@p Vg ot my&locha bl eattdo ng otherwise
the.so | e .S]
1k th (2 host cells.
produge amﬁ% (%té in (#?glha{%‘dssra slS %fr eoq Coostapglﬁ)g%&tlﬁ 1‘%@0“}‘)'0 1}1 Olsbce ’
Review hiclesran gricpraltinagtpisriereionin baseapie PN ‘pneading ftha gaitbedyjigglude Skerra et al., Curr.

opmzfmmdm& §Qi‘@ié@h@%?@dudﬂ@%unbbﬁmﬁzhmQéétsanﬁﬁllﬁ»l8%1@@1 i on

Seve ater t
aria e P e arer o s kg R PRy TP BB amibody
phageAibiati@lgge@rd ubqobd tetiniguet ddscribérisn McCaffertyd: at, dauwe:, 348:552-554 (1990).
ClackE> ]p 9; aﬁ rléak?llry 655‘&@ 6%‘(’]5@&)@5 %llap(g) Qt% %dMW Ezpl 5%8? 9@7] (H‘Q)EH describe the

sare antigen, but conjugated to a ferent
isolatiy eftmyine AahbHMeR artﬂg?def@gﬁpeanmw fsiog Bifee irass SF‘?SFﬂk’F‘H ublications describe
the prédRa @8 bf hi ghGﬂfr\Jt)U@Htrﬁ%e)&:bﬁﬁl aﬁtﬁiﬁdlbﬁ)y oRehehiMing @CEM314 dn 2816/ Technology,
B
very lairpaphpge libradgs OWaterhoufefy all\/b’n@étté»n&ds Ar22p B8P €8 iThupsthese techniques
are v1wah9%vés%uagﬁgﬂangon@mgn%@§ hyBfdonk RetinRSes 6 iBiatlondF Bonoclonal

aval l able in the art. For.exanple, the nonocl onal
antibodig-i hodi es nay be nmade using the hybridoma met hod

f | TIRIDNAEH6 mapedndaified @t leinplet by aibstitidat the eqding Sdgueh&Sor human heavy

) I

chain %,ndglfg cgaéb%nsqﬁﬁ na%EE hﬂﬁe% % HB‘?JOTZS ﬂ.l§ Hre?equf @JS%IE H\Qnt No.

doma rre nouse or ot her
4 816é9’b P@ﬂ\ﬂqﬂaﬂloe emﬁs{’maﬁfpﬁﬁwd St EPA, §56831 Hﬁ?ﬂ@i @iyby cpvglently joining to the

lmmuhdHEUlmn Z:&ﬁ’ng@&quth@é’ &1 PR Ehe ARITG rséqbéﬁde b i3h- hﬁhdnoglobulm polypeptide.

uce or
an’?)}%ﬁggygcg ni)rhlg)tmuwpgrogqgl 681&pef)tlda S z}rT su %%te& ?q[r 816 f(ﬁl tancti lc‘fon%amg of an
antibadg,@dthéyaire subpstitutad oathe mablqﬂdc‘t@mn@ppe\p@pgﬂ c¢n}hrrp1g(§mf en\;annlgp&jy to create
a chmkrkﬁc Bl%(‘dngﬁ)qy Jzorr}]pmlrtgr oBe anlhgmg}%ﬂﬁg%§e ltabi%@sp@&ﬁ:ltif Hﬁmnﬂgeﬁ Bhd another

myelona cells using a sultable fusing agent, such as
a“t‘geﬂzSP'WéT'Wr‘%ﬁé‘“ﬁ?%f&ﬂ“y fo piffgF 1 4ERy br i doma cel | ( Godi ng,
l\/bnodkmakedémtbb&mdl es: Principles and Practice, pp.59-
10&&‘16%0 9 urrnnaglzmp rg)% ?jlh §t§)})AIES hIQ%eJM@Jo&&Q &qhecaﬁl Fl%feIaDlysa humanized
prepared are grown In suitable culture
antibqg bis gmA or e aweﬁ@r raﬂeﬁuys 'E‘(S’Hl“ﬁ‘l‘ e “cf'f?é‘ agpur¢epyhish & apshuige dgese non-

humah mtlo dcRARdsRILds afeRRenGEBYVI I z@flmﬁbl'f ésMads, \Qflchtaféeypu:ﬁlfyllﬁéldﬁ'om an "import"
varia rn@lt ahw'gz%?!gglﬂrgag lé)e eﬁ%nnglgl i)errf[%m ;owin memod %@‘Fmter ancl co-workers

poXa
(Jonepdraks phsrel 1205Y3-525 (AST lépcasenn(et-d@qwurer%?—mw (19%6 Verhoeyen et al.,
Sciengeuﬁﬁqgﬁ 1@?@(‘1%)%9 u&ﬁﬁnn@“%@ﬂvggﬁg&g&)y Qg&ﬁéeg ﬁ()r Mé &olrres onding

poxant hi ne, am nopterin, di ne ( HAT
sequene@a?fammawﬂbew SEHSEIEHORE BITBAPR o4t A Resfantbbdics (U . Paten
No. 4HQ3RT} xdefelnc:smﬁmnanﬁlhds $han F¥igic@iun@el vaiiiad @ifRin G ted satfsttuted by the
corresrgond dlé Cetqre(r)lgr:]e fg) a noetn%rllag ypeeglcs ¥Wrac§%ﬁh%%§am%td % bgdiég W Wp'cgfgf%hman
antibeglies inlydigly sqme behgrpringle cagloh sesidugm ahd ppssibly eomesi FR| resédugsgregpubstituted by
resdtﬂ?ﬁdnpmlgé&&n%n tdhehe srRcHaken  Anmong t hese, preferred
myel oma cell lines are nurine ona i nes,

i
St Ve YT O B LM 1o b B P e

antiba@iéeais vap Ingoiftanbreldive aﬁeérkcny N&dcortlio © tr@sb tallEd "dest-fit) meth@ithe sequence of

the va;%elg c%mgm géajop en t%od 1 %]d néa rstg{%%htlg]rgnl%ﬁgﬁ %%\ﬁlr hu??)nevanable -domain

Culture Collecti on Rockw I1e, Maryland USA. Human

nyel oma and mouse- huran hetergnhyel oma cel | lines al so
have been described for the production of hunman
nmonocl onal anti bodi es (Kozbor, J. Immunol., 133:3001

(1984); and Brodeur et ai, Mnoclonal Antibody
Production Techni ques and Applications, pp. 51-63
(Marcel Dekke_r I nc. New Yor k, 1_987)_). Cul t ure rredl um
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anti bodi es directed against the antigen. Preferably,
the binding specificity of nonocl onal antibodies
weemdurssad? by hybridoma cells is determ ned by PCT/US2005/021287

I mmunopreci pitation or by an in vitro binding assay,

such as radi oi munoassay (RI A) or enzyrre l'i nked
seque?cmg%ﬁééhﬁlglgoggu%lqge Sf?a¥18§;>st (E% at)o%the roc?enpls {l]mf,n ac (g s the hu1¥an(%ramework
regiondBR )derrtierhoaniryd anhieod SCarhdnalr, d Iamw09§§b2?@6(lﬁ&mwnth@teml J. Mol. Biol.,
196: 9&%@87)) BArQ)ﬁxlglermthod ;lrQZ a %Qul%&%@&ork n%élgre&erltl‘)ﬂ I3 i R TBns Gl s§;uence of

are identified t produce anti bodies of the desired
all hurgagaptibpdies;of sl/PartefFlﬁf SH‘P&T%}'P oblieRYy 5 A pits e sapgfganegnay pegiysed for
severabaff&abmlnaﬁ\ead alxypodiésCAriend k] iPkddt Na@inA dad. G& CITSAL 85842851 992); Pvisdta et al.,
r t hods (Godi ng, Mnocl onal Anti bodi es:
S Im “néﬁ%?%%q%gﬁ Practice, pp.59-103 (Academ c Press,
1g81§)°u)1her Supottanbihet aptibpdiesbe hypeaglizesd vfitg retenpagnepf bgﬁ affiyxtg for the antigen and
other fa%zlbled)ﬁylogfcg rpro@&@é@*l‘@achn&em%o@lr ackRRih g' to & glé‘grrmmémhurhﬁlzed
addi tion, the hybrijdom grown_ in vivo

antbogiesarg REgpaee, R REOSF T, OL ATl Al PorePHL ﬁ‘tSPﬁSH"B REiouS FAR R gniced
produ@€Ging theed-dlmendidael n8OCH @1e @arerasl endSumdniried yqeajea rThtee-dinfenspumal
1mmu1!iogl%bu(fx$‘iI lmtoclﬂalisea]re%rq}n d%?égle Eu%sare f!inlﬁ’lzg to thdse sl ééij mtlk%xirt C%mputer programs

nventi onal anti urification procedures suc
are avfiilgple @R‘M“S@fate W@ﬁ@?’ﬁ’“ﬂ@@ﬁﬁﬁ? éxg@nsmﬁg} eqngylyqtla%pqrqc@res of selected

candl&lanﬁ.ﬂaaﬁo@gma Ba4uengs! Ingﬂeap:aﬁ BfQW@ﬁysﬁxrnﬁ’t& @laly§i & theQikely role of the

remdugs rﬂ] hBlaJa%{lggmq grh? é%lg{d?tg H}/ﬂglg? (%b CT se%.ualce gadgenag%gls o?resuéu% that influence
the abgigrpf tha tdndidad mpmung@dqjm@(sbl(dets gntl,gerbyn s WG FR residues can be selected and

comblgtldI ﬁgxgﬂﬁe(}!:c%n{ fgg 1nHJ|EnQ %uc‘enwg & mRte d&%@lmb%dyq,fharpdt&gﬁcnﬁch as increased
eci fical to genes encodi ng theheavy and |ig

affinity ﬁ)éﬂ‘ﬁ gr g&‘fa“'i’ﬁﬁ?(F)n‘é a‘%iﬁt"idb B’&e'é’?} theﬂ‘f@”ﬁ%?l“’élﬁ’ﬁées‘éw F“§ directly and most
substaB@lly Rivaeed & ipfluedcap bigersidinge Oof such DNA. Once

VZ&?{)@%@Q& vaf]QﬁRerJIF%n &R %&g%@fagn&atngé | Eﬁ%&%ﬁtﬁ%@%&%eﬁ pind HER2 and
block § gp@ﬁacg_gatlgl of @ HIER resefitgrg Thediupmanizad @iipdy eff pargiculaofjtaresihsrein blocks EGF,

TGF- &%t BEG VAl aldohih oEh B pss&ﬁalw&lf@aﬁely ﬁlnllusmet rh@hbcléiﬂl antibody 2C4
in, to ob

ot herwi se prod nt i hody
(ora lg:gﬁ?%gt tlgre81§ Ol[] gle(#g-ﬁi esge,ﬁnq@ 618 gthF astr“ugn?_ lg%n(gﬁ%nal agtﬁll%ody 2C4 (or
a Fab fraggtentgtetebB.. THRGvmawedantipod) eseiomayy ecoaripls eqwiprienapnhemgi typervariable
reglod r&uﬂ@sq}icgﬁ)b@te@mto%ﬁ@%@k 'Hgiv§ clﬂ)%]aﬁrzmd rm(#l}{'thErQGrlang% féamework region

Skerra et al, Cur anlonln I 256
(FR) spstyigeon aé"n‘d’“?‘l’"éﬁ‘?‘r‘\‘iﬁ‘rf’ om|thE BERYR Fonsifiag %f 69H 73 ands7BH pilfzing the variable
domai A82ing shstemdsed forthti N Ribaedriag dég@iods pf%zﬁ@ﬁ&f@ﬁmlnolaﬂtdl bedisesh Ed.
Publlcq%eal%lrgefw o%tlonaﬁgsnﬁxps of 6%3- Pghesd?éo[b[ﬁgl%?]g L om: 9‘51) hglgrg,ythe humanized
rari es generated usin c :
antlbOGJewnsseER fubstingi aha Rt eryall of poalﬂons V28 urféandézls 552 554

( 119:9&}mp1@ RS aﬁtb@c‘ .of INRtebth6rein 36priced 4@l Shea b Uhdin &dhplementarity

I L B

DVNENSSIGE TN QREK(S, (SEG INYO:ph argléor NLGPHYFRE (SEQUIDINSEY Yeoptionally comprising
ammoglyig Lnlo&‘iﬁéahg}@g tﬁi(gec‘@ﬁﬁ k%gdl}ep €. gmﬁg%%ogmcaggns Qés%al@ﬂ%a‘nﬂnﬁ ofi improve

M range uman anti b Odl y chai n shuf ng
afﬁmtét)f tléﬁ antlpr)b /FWW? 8)@9nt1b9_cb vmt ofglgreftfgig Qa)vy froragbowane tog%out seven or
about G WRIiHdAti® Eubutibdfiehé dbove \aﬂiﬂlelh&ivycmm s@%&ﬁm&ﬁim&ﬂy SBiaRs may be

prepar(:c%/éfrt atffe rlﬂxgtgrgtlo:r:loegqs tag &I Ctrijpcpo Rlo Ig/(rjg‘he hes refeonﬁilﬂir?%lée 45 838% comprises the
varlab(ellg@S)igmamTalmm acigl m%cqle&mmﬂﬁs are viable
al "Fh@ Bml?amzé/deﬁul;oey &Jﬁ@h&rls@%hﬂ%ﬂ%mﬁ @dmpﬁﬂ\%ﬁt&?@d&termmmg residues
hybri doma techni ques for, jsolation of nonocl
KASQDMSIG'OE (SEQ.ID Noel ODNAS BX %XWerbH ispatiefably @k or £.OX 1ep(rafnr|alblye7{ or E, and
by substituting the coding sequence for hunman heavy
chain and |ight chain constant domains in place of the
honol ogous murine sequences (3. S. Patent No.
4,816,567, and Morrison, etal., Proc. Natl Acad. ScL
USA, 81:6851 (1984)), or hy covalently joining to the
i mmunogl obul i n codi ng sequence all or part of the
codi ng sequence for a non-inmmunogl obul i n pol ypepti de.
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a chinmeric bivalent antibody conprising one
anti gen-conbi ning site having specificity for an
wa@niobge3oand anot her anti gen-conbi ni ng site hariTgs2005/021287
specificity for a different antigen. (U ) Humani zed
anti bodi es Met hods for humani zi ng non- human anti bodi es
e Ly,

Xis F}rgyrablly I Orgs ggé ‘hé L@ elqh 5@/06 ﬁngﬂpr}{gr( ehe(g\irﬂ?nf lﬁ(?)' ! éc & NP e
variabld He&v9) dMﬁ‘aﬁiﬁZDmxfeﬂddei 1nftlﬁecﬁ’6caim%@htﬁg3@h Whlick hunha&zédl&ﬁhbh&lmmmally

These no no_aci e oft
comprtuss argigo acndnr%ogqaauops oé tha abé)§e %ie%%ue é vﬁlerﬁ, IthCea ﬁﬂca{nork essen?zgly maintain
or imffrgve mfiaity of thapoibedy. V(alexaaipleshmnlwﬂhvarlm nﬁmnrmmamvedm apeut one to
about@&éﬁcﬁlgl&oﬁJ AVX atid chsU@gtug&L Jn Wa&ge @ﬁ%l@%ﬁ.r@ﬁz &aueyyep tsaéh antibody

and co-workers_ (Jones etal., Nature, 321
varian(s g B9 Prefaieg B RHY maturgtion, e. N@f ﬂﬁsglbe%@bWS Ihe %%Wrif%é g.)mamzed
antnboVﬁEdﬂ@ﬂSégme edriadle lighSmEiR 6dino Z&3eqlibridd inBERED No288) ), by

C or ?t Iregelfﬂ: aml;llgzanox ngor %Qtlc‘:rlmggésfeaffr m%ﬁrna?rlg%ds aﬁ glgsg vgisl/c.hfb%{i HEE?and bl.ock
ligandﬁzsmthMOﬁng;lR resqmph Thh parentangibady mashiei ahoiingstibadeor ¢ hinppizgdcantibody,
e.g. oﬂgédn*ags‘mg% vhrkdolS: hng@ttd%pBeaMequéncgs]@ sé@ﬁ) N&hﬁin@ |4r}espect1vely (i.e. variant

substantlal%’élé ess an hunman hat of
574, G o o ISP Dy P e RB P RSB fgeor o o
muring ecque Ra2ntf57 O@gafranOdde BN atpEair é4d, tol ahoyp FAAGHIH greabout 1000 fold

improv lﬁ%ﬁi& % g*ea@ Hstsésgg gém S!a 6. c;t%péllfﬁaj Jo%aln gi@ Eﬁﬁk b@)g}nﬁ%y \{liable

perva I abl e reglion resi oSsSi b
henvs SRR B HeAeion e bOATSHOL B o 164 B85, RS fopRftons of o o
more @l}alv\@g@rb@ fout, i@Ssit, Br sed Gﬂhesaﬁildhbg CEx@xSples-BhﬁnﬁﬂlK]l gﬁl&?l)llac residues for

alterahcgl él&)ﬂlld?]%a hlgﬁ;j]%gqﬁn ﬁg%ﬁg%gﬁ 99 %9 dcl)r eccs>’m ImaYers o} two oremore (e.g. two

to thréenfoor fiva ot u;)ttmablosdfmc)éthan tesid@gli city. According to t he
S OVQQLJ fgn%s ogﬁesﬂ:umgrh{ed al{t‘r@;dp gldafﬁrﬁt ﬁ]aﬁl%@ %B&@ ax@fcor{telﬂﬁlated For example,

vari abl e domain of a rodent antibody is Screened
the h%%ﬁ.ﬁﬁg?tlbf)(h’é)r éfﬁlel‘yrn@turerj B?tlg?f&y may deMOWLfﬁlﬁﬂent such as a Fab, which is
optionaly doajfated AN BricdE AT EIR@S. agehi® iludi R geeepttan denunbdogihgaies

Altenﬁ\ll\ﬁ%}'e%t utm%m%ela a{(tlbgcfg 0¥‘ Qﬁm{ %g?ﬂ: arltl‘%ochl?lﬁg béaaQQrﬁzQ[ gbo@? l{)ngs an intact

anmewor umani z e
IeGl ergp(p‘dg '@l!ea)referregj mtaptﬁgﬁ}r@@qlbody c]_)glg_rlszggqshg{ltlogggaequem& QD NO:13 and

usgiéﬁgﬁartjc | ar franemork regi on derlved fromthe
c o %a@%ﬁﬁ%nce of all human antibodi es of a
paa¢ inglidrentivestol gwagiggtion hurhan giitbodies cindm egnenaieei Fps exaple itdanew possible
to profdﬁc@ m%% arﬂHMs (Q Hﬁ@dhat Qg Ca) ﬁ)\/eelgpﬁl) mQIllut];‘zﬁiroﬁ %E prBUﬁEm{'j{ faﬁQpertmre of
antlbOdleﬁgé , . SclL
humag gmz_(gigsm(t %7&: ofjrn%gfrgu%wmwoglobujm prloﬁnﬁﬂ% |For ch}S’f ?%a?geen described

that tl(ellglg@lgous defetibnof fhe ﬁﬁnb&fy héaﬂpéﬂéﬁ §U’1vt1 ngd rB@dn (B kdnb AQhiBSridA8d germ-line
humani zed with retenti on of '%P affinity for the

mutargs FECE reits Hrsempiehiehibifion g prdpreroun gy P@Q‘rct“m opesfet i hupgy germ-ine
1mmua&g|IUbﬂlh%ertemr§y igaah gerrﬁlﬁﬁ‘eﬁﬂdfhnﬂgcd wall &Slplf ie the plo@dtidwet @y antibodies

upon gnﬁlge[n chzﬁlengeagteiheke?go.,p iakogov?s Tt aP Pr c%a?l Acay Sgi B§ S(? ZQS§1 8593) Jakobovits et

al., NeremcepRpalss hla?ﬁa;rﬁrmefmprm@dqjct’egr wém'ntgwt P}%@%&D ﬁ@ﬂéﬁ datait Nos.
5501768618 )580 b atd¥S4PagENt @l and humani zed sequences.

Thr'ee- di mensi onal i nmunogl obul i n nodel s
avAlamaBYey: R dplay 'F%‘ﬁ?l?&yglchaa‘efferbfé’e Naige PR %%m??@” can be used to
produdd ltuman(bmmdt::eind piitib oy difEmeat @ avvairoradn@myghibglin viadidbld §Y ydatngn gene
repert%{r]eq frgrtna?llg% rg ed gg)nlgg ?ccéﬁ g% &ﬂ%gt&gﬁ{lemh%jg Q/rohfcb)ﬁfi{;rgeﬁlés%%oned in-
frameguseyeithpraarior prmifys eeal Rypicin gene pleadidamentays|Pagiesiopliggengughsas M13 or fd, and
displa?&iaals ﬁrﬁét@na@gntlﬁ&@ frhdnleBE ¥n huBac@bf thdPhade Prti€l) Becdust thelTBamentous particle
unctioni ng of the candi date inmunogl obulin sequence,
i.e., the analysis of residueg that influence the
ability of the candidate i munoglobulin to bind its
antigen. In this way, FR residues can be sel ected and
conmbi ned fromthe recipient and inport sequences so
that the desired antibody characteristic, such as
|ncreased afflnlty for the ‘target antlgen(s) |s
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bl ock |ligand activation of a HER receptor. The

humani zed anti body of particular interest herein
whbmekss3®EG-, TG--a and/ or HRG nedi at ed act i vat POTNUS$005/021287

MAPK essentially as effectively as nurine nonocl onal

anti body 2C4 (or a Fab fragnent thereof) and/or binds

contaihdalsth l@-@tﬁﬁ&ﬁ ID?NAI c)épya)‘f theglﬁa?géeh%@ %éleaﬁ)nzflﬂéﬁdd Bﬁthmﬂ@l&haoﬁﬂiemes of the
nmen

oo a9 U B SREPE ey PSR Abgss MRSy Tl e phage
mimicB @ifia ufithaprépepies of & Babll. Phngedisplay qaebd [ddesied ine @ariow pé_fb@@ts for their
revnevnl @é 9 igaJoméQP WS I h?sw@l? %\Awy d ijferes ua%fh%n szt%h}?@ggy 3:564-571

ISe a rarrevvo relon stitution at
(1993}3 ésveml e of 8@9@@%@@%@ P@sgirfwbage diriys (apigonyt alg 9(14“’67352 624-

628 (1b41) aBded z&l‘lvebbte hr'rdyl)f 4ng- ot(ﬁ@or\éaﬁtiba@és&rodﬂmhlﬂralmdﬂbﬁﬁbnﬁg)rlal library of V

S [ bat et al. uences .of .
senes B R PETAIRBISE Gt 1 (PRIPLEDC R 1] am g umandonors
can beHdeasirtdted et aniitpgics thatiivasealray of gitigeng fimdudme sqHeantigeds) can be isolated
essentﬁﬁ% Bﬁ&g% the'Yth(lc]igtagcﬂclcnbéd%y Q’ﬁﬁ(s ?t'Eb OJdMgﬁE]LLI’ 22&13@1 b)‘?‘ r('@@i)zcﬁ Griffith er

nprises FR su bstitutions at
ot ENRT PGB OBE) Pes ot Bt Nt e P Wi zed

ankd divoekyed @iove, Riirih @& ibodiR Ry Hlsoe Aieia e By M airb adbilBediPa@Ng(see U.S.

tarity determning residues
Patemé’@%%@/& EWFe X is preferrably Dor S (SEQ ID
irjan HER/NPNISGESIYMEIRIBKC USERanDNGTB)997 isgd type 30, 1998 and WO
97/00M§E§51%EQ}{U3§YSJE@9I7D NG 9), optionally conprising am no

cid nodifications of those CDR residues, e.g. where

th(é) BUrPe4t0ns essential ly maintain or inprove

af Virinisttyehiodues Hae: teent detetughed foltoa predectiop bisntitotefragmeritdpoulyrising one or
more Xn%%ég%mlmglfe l)rﬂt ? fa$§(§nalwa‘¥les@ ﬂé(g%]eEtE 191423 @J?lgétl.ltwa%eotygc & H)lh of intact

Ive amno aclid substitutions in
anibegglos. 4RI ehilayiBbR At Boglee! Sitiods g |17 1997 and
Brenn¥@é: A B’hé‘noﬂ&}‘) @Ql%ﬁ)@ Ww@dar bhbseﬂfa&inéﬁtstcyn ivatbel brﬂﬂdcﬂﬂilrecely gy,
recomglr[]lfmt E stacefls %or ex é)gasth% ﬂ‘&g‘{ﬁjggaga“ﬁf‘)ts caﬁ %g {scﬁge o:rj?anqﬁe ant‘?no%y ophage libraries
discusgegli ablovs. eqmn@@lyl Iy’ §E@rag@mm©ﬂmbe diredy f@en’ferm Fed Eanat pigshically
GO, By 0 S QITRY @18 Alckd:f h
ol TS5 L MBS b o e
appro&&@(%i?@aéﬁentélhhﬂﬁe&so)ﬂﬂsd Higecly f&fnﬁﬁ@bibMarRhcﬁf celL<;ulth(r2 Other techniques for the

produN@n 2? aj})?btz)ld%fﬁagingr{ls v@b@%}%&ﬁ?ﬁi tgé%ﬁ fde r;a%%lox?[Q n other emgodE Qn!s the
antibglgl i chéianis 4 single hipéngwagmeatibdvih Sea/Ny OGOM@lis fy L@Rat¢rve§9 déé15894 and

Us. #aan hhes ﬁﬁ@@%@%%@ AR A ay AUCR hmq%@@ ant h@g@ér@& U,
Patenh;;@\yona mprise am no acid nodifications of

& ooyt éﬁféé'""aéa“@b"dw%ﬁ“%?"ls e s PP e

eS@ﬂlﬁdpa{ﬂcﬁntWtﬂt ain or inmprove affinity of the
%1 epec1¥i %’ antxbo lrc aer%; %1 Fg%héé\%ﬁ%m 1|n€s%gé{ﬁthE£ fo%‘segss évrc]) different epitopes.
Exemalbrm thlququv@nt@mlqwaabm@ togwbydiffereny enitopes of the HERE prdirdry é)thef such antibodies

may c‘céﬁslh@zh#@ﬂbin@liﬂg sieWith GIRGARKS For EGHR THERALhdRAD BERY, KlicAHaf &ly, a HER2
prepared by affinit

arm "&égeccPF’B‘é?ﬂ’ BRPHWE VrifR bids e 2 ﬁ%f"&'?"ica“‘ﬁﬁfh%ﬁ‘ik%éﬁ sighes Bl receptor

molecIB . CBE sr A0 owBuTecafpdre fok IgGHFcyR prah % FayRI (eP6dk FRIL (CD32) and

FcyRI?IqBH as kor}oc§ % Il!llQ dugsg’ mec-ll;gh 319 EOQ§e%R2QR]9LsEIG£Jeh o@isp@é@@anubodles
1 ates a |n| mat ured anti bodi es whi ch bind

may aHERQus ol lopligegytofoxig amts Bcelisvich Wreéﬂrﬂ%iurﬁwera@@é?jf%wsmss a HER2-

bmdehlﬁn RRLEH vARh biRRME HBYxiDReR (4 Eﬂé&maihhhrb@dbbnﬁfvu&a alkaloid, ricin A

cham,lhqlfleaﬁgelxgt%gr/ra gaﬁtévg{; o;gzzla;geé\hgésgec *ca%E@%s n%o grepaéed as glﬁgength

antibddR6 ReGTHo¥Ea¥mdnts.(£g. FlaBY, baftkifibaibodiehe af finity matured
anti body preferably binds to HER2 receptor with an
affinity superior to that of jqwrine 2C4 or variant 574
(e.g. fromabout two or about four fold, to about 100
fold or about 1000 fold inproved affinity, e.g. as
assessed using a HER2-extracel |l ul ar domai n ( ECD)
ELI SA) . Exenplary vari able heavy CDR residues for
substltutlon |ncI ude H28, H30 H34 H35 H64 H96

Y o N
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Various fornms of the humani zed anti body or affinity

mat ured anti body are contenpl ated. For exanple, the
whevenisded anti body or affinity matured anti boelyr/msaoohe21287

an anti body fragnent, such as a Fab, which is

optionally conjugated with one or nore cytotoxic

ageBlok/sde7 &sc‘?ﬁ)g%rblsf)e@lﬁg SRS ﬁnﬁéﬂuﬂoﬁ}m@ QO PLUIRS 6, 837 234 discloses a
Alternatlve%qg humani zed anti b m\é or affinit "
bispecifigtHFRQHCRR a;P%SQS'B@maﬁ bispredic HER A ogBERody ig ?J‘GH“ iV Q/02463.

U.S. Fa@#taNot 5,920,637 @adiics boishgcificThER prDsfagtitogyd MDKaC0 is b gispecific HER2-FcyRIII
Ab anti body conprises the light chain sequence in SEQ ID
" NO 13 and the heavy chain sequence in SEQ I D NO 14.
(i Mythadgifepmaking bisksoiflf ansibotlies amm kiggpiwn éytheearti Traditiqgal production of full length
blspem%&@tlé IQEEd ODHE‘&J&@&&&M g&‘o@l%m%BOQﬁn Sanehah- ﬁgﬁ chFiQ Ipairs, where
i'S NOow. pQssi pr roduce trans

the twaﬁ}raﬁxépage % geralt spe?ﬁ' Cétgj (I\f H%qm le Ne ﬁﬁaWé” {?B 6W8%). Because of the random

assortineATbifin@adol10Bulin BfavyROLighCihaigs, tese biyHridsney ejuidpiniag) pefduda @ petential
mlxturer& g)baﬁ)igere%lsan )z h&ec@@é ?M‘?ch%tﬂ% g&%g&ﬁerl:%gé:t bi chsgrlnﬁpy | Plurqﬁcatlon

exanp een descri
of themeectrm'ﬂy g/belsls aSéPlb'tdpre?r?y effinitrraromppgriRbysePRaapier Shplicpsome, and the

produ]:t@leﬂl's R 100E GinfIR photédlired 8 &isdidBedG N WIBI3108828%ld Bakd¥hdckei € al., EMBO J.,
10:36 % é%ce results in conplete inhibition of
%de g Aods ant | body production. Transfer of the human
geiaqrpidingie aidifimeneppirabh kithodyemrébla demgns iwith thel ddsirgglebinding $pa@ficities
(antlb%taﬁlligen %‘Bﬁnnﬂlleb a\reQ&l:u tt) ufuﬂmB &,uﬂ{c%ﬁs%%do%‘m Qécquéﬂ%afhe fusion

di es upon ‘antigen challenge,

‘prefergbém rya'wv@m@pépbuhwea&y chagfonstanpdomgin. f-‘sElE“SUSAge@@W gfifhe hinge, CH2,

and CH1 8930, L IGKOBRY tothaveaiie fast heaN&thhlh eqnst% 2gidbEHAS&n(ibHBY B site

neces%lf"yg.gr(qiét_;Jl nﬁamtrl) rﬁcr)lé prqgeng1§% %alétn ncla 10§ éﬂ\! gnc%&lggigg gg@m)%lobuhn

heavyAhdirefosiens andeif #SIresﬁbsg@mdmosty hzfééhwoﬁr@gvm(dwwp#r@? gxpression
vectox@ taﬁ«.ll are coNﬁﬁléﬂcrc@d A3 st B&Borfah 28 Oi‘l)ls &é\rﬁebﬁ)r Hef dex‘itﬂlty in adjusting the

uce n anti bodi es and an
R e MR e R
polypepgipkedhbiad use@sn the @muuationpaniletbcbptiomoyisids. Ads bq:w:blvﬂg)osscbletthmsrt the
codm% ﬁgkmegféﬁvwo %lltlp&%lyxepQ&W1 a0 @;&Jre@&rcﬁ vQcJt(Q %gw tixergqgrésggn of at least

to elther a | or “or mnor coat protein gene of a
o gy TeBife 0 <aLEESE PSR idieh YSIde oy vhen tharratiay ArePEno pafjgplar significance
di mplpakac a®oditne bfl tangbroah} thdtasgscific I‘aﬁi@ﬂ(ﬁﬁta& cﬁlhpd:sehl&f a hybrid
lmmun0§l’0£)lﬂléll%(’éaé’%cl’filg Iwri{gzh grgtgnlnﬁ%% teF;ecc::lbcelté mB gnc A4S Gnd al?)g‘ilr dI l{n%‘ﬂﬁcgtog&f‘?i heavy
chamdpktagremgeln rgiding @ Isee@rldibmﬁlsg iP&Sf@ﬁY)O'nth? ‘mﬂ fininn dttWag feynd that this

asymﬂﬂ@ﬁ@ﬁ&drcﬁﬁmlqgtesttlh:ese[ﬁﬁﬁénb)@ ghy de@ire%l%sﬁe%ﬁ]'e' kdmpothdS@haeddned Of
ene enco

om0, SO S e Sty S B R RO et
bispeqificopedctle povideh for InfaciB-wae bil sepafaticug @hid ppplachyis dlvsddén WO 94/04690. For
fscel OF SBhRe, Sk of B EAENIAEN, B mology,

furthepgcﬁafllggﬁéggra % b@sﬁé{:ﬂ{c ar%;b)e{c{;tlg rs]eeS 2 ecﬁ : rS Wé [t)a ) Jéyr,no ogy
121: 2(91@?8éht Opl nion in Structural Biology 3: 564 571

( 1883Ming 5@H&Keﬁ£pp§>@dﬂrd@£ﬁbc@fn U5.gaare NS GQITE,MSSthSiaﬁrfhe bdﬂ\&ﬁﬁja pair of
B0 L L AFEETR e O S L0 e
recombibrit BMGUIRSe. The@refcdre® itfhe b(ﬁrl’pd&ﬁhtmma ipiredfoe ICRB démahf cdinyantibody

o R B G S RSO B TR

antibadg mole@lea@nglacedotit thrgngddeahdins loagl iyesing o taptdphwer Senmnsetay "cavities” of
1dent19aii on%”xtllargs D% t§e| 1 Fe! slrtglcma%(é EIJC Ere o!n g€ “§ &%@thp E&cénﬁ QnLti%&)‘:y‘/%olecule by
essenti a ow ng the techniques descri
Mar ks etal J. Mol. Biol. 222:581-597 (1991), or
Giffith et al, EMBO J. 12:725-734 (1993). See, also,
U S. Patent Nos. 5,565,332 a 5,573,905. As di scussed
above, human anti bodi es may al'so be generated by in
vitro activated B cells (see U S. Patents 5,567,610
and 5,229, 275). Hunman HER2 anti bodi es are described in
U S. Patent No. 5,772,997 issued June 30, 1998 and WD
97/00271 publ i shed January 3, 1997. (v) Anti body
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Vari ous techni ques have been devel oped for the
production of antibody fragnents conprising one or
woooe/0z8307 gen bi ndi ng regi ons. Traditional ly, P&EES2005/021287
fragnents were derived via proteolytic digestion of
intact anti bodies (see, e.g., Mrinoto etal. , Journal
replaciiy 1dBle Q@G BdiCale cRME with Qﬂh&ﬁ)ﬁ&@l g Medikead Blrezlﬁneloﬁns]prcﬂvﬁes a mechanism

for mc]_%v\%%é yn&? % élgaénetlgroc? mer Or\_/] r gth%r élﬂwan egve%i é)r(bdructsasu aa g(gnor% err)cez
byBispeaadiitrdiat indhels troséllnkeg or "Reero@xagatd” entibodire. Ecntxabm@yme of the
antlbotjfe@g e mtéoégﬁjngaa%ad b%gl)ﬁteg% afvirdﬂmlé (nl%r @rﬂﬁo‘np OﬂMh ﬁhﬁgﬁs have, for

braries I'scussed above. ternati vel %1
examﬁ‘ﬂr’ éﬁﬁéfﬁl“’éedé%ﬁrg%‘émﬁi"}c%FWCIF&WW%’&G‘NB Pete"%n ‘i"67z§|5?§10) and for
treatnﬁh@fmin’ahf’eéﬁoﬁmmbE(Id)%(DWfOﬂZWD(EO aland 2P (f30@gmﬂﬁ&ir®on(]@fehﬂlbodles may be
made tels‘é)nggllﬁb%opl\gbigrg %—rossoacﬁg rg%lf)g‘ 0: 1%%%&: %r((s)s?s 1&1%{1%ag%%t.snar vée‘flﬁ(g% n al_ thaart and
are digtlosed @t U.§. HarewiNor £@764#), Pia!rgthﬁesvmh?wflcr%:Sdin#lug techni@udser
t e’ﬁelamqum& ggﬁfatlﬁglﬁsp&f@qM%B&18QrOQIfant%§)l ﬂ@g%tsfhﬁﬁgﬂ@ Bl descrlbed in
be apparent to the skilled practltloner I n ot her

e g dF FrETHe!e DR T ﬁ‘t‘ibb"é"dﬁa"cﬂe PEPRSTIcEIng Semical fipgpce Beanf° ol
Sciende\22br8a groesitdescsieh\p)ocedse @hm Q&étﬁhﬁﬁbﬁ&iés atd. pBatecRatalintleaMal to generate
F(ab' )? ﬁ%&%ﬁgg tgfiffﬁyaggrrcgaasr'% edlge(F in Iﬂﬁ 8r§FenC£ ﬁ?fﬁﬁg‘@v‘ comgne%nga epg%nt ?o%lu}/n arsenite
to stalﬂﬂs @i’cinh G[ﬂhld)lﬂanUpISvenHﬁtErﬁﬂteaﬁ,r Bidilf; B Tmitiof. 'Hié&ﬁlj)fr&gme&,lg'eherated are
then cane lom r(po092¥3te @ﬁﬂg%nv 1ves é?\et oq Bhggrbgiﬁéﬁérlvétglf qf then reconverted to
the Faly rﬂglplﬁ)@ @ngq;loraw@ rmrﬂaptmla@gle prhiaft mijgedh path g g imetar amount of the other Fab'-

TNB &Ri84ivd doGdrin |tt%$1sf>e@ﬁic alibdd9aste thMIfﬂ aftfb6di® Plod@Pd daR PESed as agents for

| ary bispecific antibodies may bind to two
the Ser‘f“?E‘F‘?é’ﬁ%{‘mé‘B'? ‘&szé‘gesof the HER2 protein. Cther such
ankdcboplogess hayacitiorth tha direat iieRy HiFAKHSH dragnete froin Eheoli, which can be
chemi%ill? g&uglgd §)|f$rﬁ1(b§gecfﬁ9 Entlgcg:(B sH‘E§§3et glngll n% Abnglﬁ 217 225 (1992) describe the
ernativel armnmay be conbined with an arm
produgifen ofp fblwvdslammd usmwﬁm@mnﬂammelequlee Eggh Fab' fragppka g separately
secretgolr'llg% ﬁ%ol?ana—su%ﬁl:tled t[) g&e%@(ﬁ 8{‘ mml HAan {13 tg'for% bg%ecgipgrgtlbody The

receptors , Such as FC?
bispeqificrgody @Bé%)“eda‘i’?d atri?:t@ ?w foce V%(Pfegsb'g g HEBZ fegrplps and normal human T
cells, 88hell W4 ta_égeﬂtﬁé (LS S 6haRhiSdyBLokio lytﬂﬂﬁ)c#ﬂﬁagalﬁmfrﬁﬁﬁrbdﬁtgumor targets.
| o{(’:aar.rlous;Btcleec]S115:J gliéé {0} r(r:laklar'lgtandblso?atm%sblspec\{frc anﬁ) mbfreaﬁmeen?(s d}reécgg‘ fr?_ﬁﬁﬁéombmant
cell ciffamdave alse bdomdtisaivedp 6g@ezs@leabl$ﬁ€¢@<‘-anm0ﬁlds hage lmrmr@n@d afing leucine
zippefdl m)smly Chu b, pERmbih ?48@5»]&51*7%53%9@9}9 Mhe &id zipSed ﬁJle@ from the Fos and
anti-interferon-a, vinca alkalo r|C|n,K

o T G § G B RGL O S el Qe on Thanibody
homoBimsmp eeiefréddced At thdrirge egioc@ foribenopsnepandlenas-ofidited td femghdantibody

heter %m&sb Qﬁ%,% ﬁgtho% trﬁ%{}%g gil%ed%%%gfo?&%%r( St aglbo@ @mo&hgers The "diabody"

I SpecitiC an eSCI‘I

techngipey ﬁ@éﬂl{eﬂ by Htirpyr e RPMPC: AAY- idsesaSe s 494, 906814- 6%% (é?ﬂ3) e provided an
altern@iv8 Adohandsth 6H iSakin® BigiRcific LSRR Gghlkfis. HERRAgmB@RlompAdeiah@Ely chain
~IDM (OCsidem. A bispecific HER2/Fcaantibody is shown
varlaqleﬁiom 8\/}@ Q%g;_ted 9 aglghtpaztl Yfl{lathdomsm 8‘«2‘1 b)3331171ketr & EPI is éooahort to allow
i QBRI 1 T R R Oeor b, S B, PERRRLA fgmenc e
forcedh ba:hﬁdml&&onaplenelm@m adeﬁ dvmnaims of. anoTHe&fﬂAghllelOﬂbdreby forming two antigen-
... produ t|on of full length bis fic ntlbodles
indify B s OB B BTG PR e B eGP o g (o7
dimerg ea klsp- Heergrbyiortadh Sk Grplar e12l., Whenelt 19@:58680199Mai ns have
different specificities (MIlIstein etal, Nature,
305:537-539 (1983)). Because of the random assort nent
of i mmunogl obul i n heavy and |ight chains, these
hybri domas (quadromas) producg a potential mxture of
10 different anti body nol ecul es, of which only one has
the correct bispecific structure. Purification of the
correct nolecule, which is usually done by affinity
chromat ogr aphy steps, is rather cunbersone, and the
product ylelds are | ow. S|n1lar procedures are

o NS NSNS N o, - . e~~~
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(anti body-antigen conbining sites) are fused to

i mmunogl obul i n constant domai n sequences. The fusion
w@e®@bersabt y is with an i munogl obul i n heavy chegTus2005/021287

constant domain, conprising at |east part of the

hi nge, CH2, and CH3 regions. It is preferred to have

t NeniibddieS vithA&Y Yhahhd vilenciod1$d RREMPIARGI B8 ekdatple) triROT@dntitbod@s can be

t Sit ces i ght chain binding, present in
mqmﬁ$evgé“§10ﬁ@m‘?q4%36ﬁ 0&fons. DNAs encoding the

iﬂwunbgh@bubnndheamynohﬁuMmﬁusions and, if desired,

t hﬁfmhm&@cﬂxmp%d ﬂ:a dn@b&f tl{%qmbgdugﬁgsgnﬂea]ﬁgélﬂ ﬁgcdnm:n?ated For

separ ate ex&r essl on vectors are co-transfec
examn‘%tt&%beé*ﬁﬁ"ta ploampips the Singiagatinity amr ethes piglritgal gropesties gf taeantibody.
Amln(f ic&%bchbr{cé tra)ﬁarlt{bf &GJaMEdeQ@ ptebﬂedﬂyﬁdﬂﬁhucﬁg %ﬂfphét@rﬂﬁle@iﬁie &nagges into

the anhtﬁ)dﬁn {glc ay oP bg/ pe?tldf L ag%er %uch mOﬁine catlonts mglgtﬂacﬁ)r exam;ﬂe delealons from,

alns u
and/ott ifisertions riysd amd/@t jubstitupigng vf dedtlehwth@pbq ammayui edquepnces piithe agtibody. Any

comblné?%é(ﬂc:letloq Q%hlm gndtsgbshtnﬁﬁrstmathhl% aﬁﬂgaﬁtﬂg findt g&h@tnﬁeﬁ‘o&&ﬁ that the final
two or all hr ee po etlde chains in one expressi on

cons By ot H GBI U T AT 46 CIRBES Hoor 155 Py B e
proceGSH3aF thaﬁtlbbdQ,qutMas ¢haging She Ihﬁﬂ:ld} drposition bf gyltosylagdndigesOor when

:JP% sg%r rg ?dgl%cﬁcﬂ%n Qfa I gslldggs ofc'rle%(:lﬁfok t%ﬁgh?lgddé tlQit Q? ?referred
locatigpe for metdgee@w areglled Gakping &Cdnn@g retltqgwm @ ¢€ﬁﬁﬁiﬁ?¢o‘@1 S'Emmglﬁm and Wells

Sczen&eﬁ¥y08(3h@$ﬂ1%|9$ He, { dedidib odbrdbf bigr oS REiQMeE hee id‘éMlﬁbd”(e QNéharged residues

| obu I n-
R e e L L
alanint brepolytlivérre) @iafiact Lhe inmestidn@f] thd atnina dcids hith @ggpm'fﬁltosq amino acid locations
demox%trgtfdg FuH(!t]gnafl Qzﬁélttvkt; RluRSuthflRioRERALALLAR 69/ nn‘bl%%mg %Jr%fjother variants
bi speci fic conmpound from unwant ed I mminogl obul i n chain
at, or {op figisira P Ypretutions Thyie e e 815 &% ngpdughe IAMINGE eBefmgeryariation is
predellerin@rl'éﬂ tighhaduie of the ﬁiﬁﬂlty)n paree ead dot @fprddi@mbne s E@ﬁéxﬁl"ﬂ;ﬂe to analyze the

rovides for a fac f Thi
performﬁnce ofg:icrﬁuta%on aa §1v n 51teé ala Iscan%obrﬁ?d\g%@%gen% ﬁéru%:t%p 4t the targ%t codon
or regipe g thegexpyfssag aptdodit viarrgts I@!eéﬁ@mdfﬂpréhea’n%ﬁefb@d?l@s see, for

exﬂﬂlm) Rid sHERS Mse@tondiholudVerhil@ dsa/dr Uarﬁﬂﬁl}&&ﬁln@lgﬁ'smnsl@agm%]-rOlength from
Accordln[%?%%another a roac descri bed

one re%‘dlg to fépﬁ esl%ntal ndrefggmorf: 1§ eﬁ t'ise\?(efll A8 gltrﬁg({uv\lgcéwseglons of single
or muigle kmidd ackhrtdiduesdxampleed whaigal gsantidoeinewig kmibedyendth tipN-terminal methionyl

re&dugglxthmngt%d)tf H%d R)e;c?s[&u@ gﬁypggtldb %tﬁerr ngérﬁgﬁgl %ar%tls Gihheaal;lﬁoody molecule
recovered fromréconbi nant cul ture. Qﬁq%I‘e erred

include fhe §1sipmodhedh P Tegrigus 4f thy @s%qdy 52 apefrymedr 8 1ipfer RERE) 3 pelyRyptide
whichQficreades mmehiaﬂdy nmnﬁe aﬂsodgalo main. In this nethod, one or
Xr{oﬂwr t¥pe og arlant {s aB dno ac1d sﬁ)stltll;hon Oasrlarfltg Qf;glset Vbll'eli‘a\lls ta\%%I lea%te one amino
acid r¢sa!pegle the smt@edym&acmrerélece@by adiffeeen reredue T h@ fitgyotf @tstieshinterest for
suban%THﬁﬂfé@&@Wmchfd@% Bhp@@ana@lf: rebidRNGuk ﬁlallltcgfmﬁ b:mallscﬁfonts.rh;ﬂzﬁed
ar e sid aln S ar e create

Consqrvmlwvba?fb“oa% g ey B A g A oAl (i SW?‘é‘bﬂ"%\cffﬁ‘g“h
substllu&dmg esdiih Nchagze inthbiddgibal activay, iten mbrt kubgmeihllclanges niesmir@ted)” exemplary
subsual S 1r\]%ab(l)er 1, I)rllr ﬁﬁﬂér P%lrib (ir tnah)@ iﬁ!eg}éhggéanﬁno%ﬁlaéﬁésslﬂ%e)f b2 fintroduced
I ncreasl ng "'he yi e of the heterodi mer over other
and thg pigAysts &decaddd - pr oduct s such as honodi ners. Bispecific
anti bodi es i nclude cross-1linked or "heteroconjugate"
anti bodi es. For exanple, one of the antibodies in the
het er oconj ugat e can be coupled to avidin, the other to
bi otin. Such anti bodi es have, for exanple, been
proposed to target imune systemcells to unwanted
cells (U S Patent No. 4,676,980), and for treatnent
of HV infection (W 91/00360, WD 92/200373, and EP
03089) . Heteroconjugate antibgdies may be nade using
any conveni ent cross-linking nethods. Suitable
cross-linking agents are well known in the art, and
are disclosed in U S. Patent No. 4,676,980, along with
a nunber of cross-linking techniques. Techni ques for
generatlng blspeC|f|c antlbodles fron1ant|body

. o o o oy
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to stabilize vicinal dithiols and prevent

i nternol ecul ar disulfide formation. The Fab' fragnents
w@eovenzssed are then converted to thionitrobenzpet/©s$2005/021287

(TNB) derivatives. One of the Fab'-TNB derivatives is

then reconverted to the Fab'-thiol by reduction with

mer capt oet hyl amine and is m xaslew th an equi nol ar
anpuat nF t ho ot hor Faoh' TANE deri vnt | va. to foarm tha

bi § Ostginp} Residug i HEXHPPIBRYLHIRE |t ¢ anPrefstRdSubstitutons
pr ¢ducay can bevused; s agents for thevwael ective
imrgpé(lezau on g;s ng(sqes Recent pr og LGS has

f a¢g+++ated—the ect—-ecovery—of—Falf —SHfragrents
fr(Mr‘nl i \ r"» ISLZ‘EBMJ-G-FH—GGLI \ rGrlﬂLnl ed-to form
bi $PERPi ¢ ant | GYPES. Shal aby et al. |S® Exp. Med.
17%cy2@y- 225 (198231adescri be the pr OdL Std on of a fuI |y
huein @¢d Di speakd ich antibody F(ab')2[mgh ecul e. Each
Faly'gid gRgMENT Yag,, §gpar at ery secreted [f4om E. col'T ang
suljRrEsd to di E«‘f‘aC[ €d chem cal couplifg n Vitro to

f o LBE DI SPEGLI &A1Y Agay- The bispegiTic antibody

EEL pr med T Leu“”vclj/let }ﬂ I%elﬁor](éechllq_b FEET expTebbl Mg
S 705 i O Y G PN s
3? 1 ey gt

C C Ul U/\l L;
|y[ Q(K\)li- es ﬁﬂ’lAlr& Thh th hrnf\z\t

oo T oTTTS o A*Lr%'r_g'e't_s__i

Varl |M‘?|[@/It pr‘hnl g |Ir5‘h Peolle naking and isol
ant| iPBOdy f r agnediesLet Yadiel Yafpom r ecorffvhant _cel |
culltrer® have allat been descri bed. For |eanpl e,

bi §peasf i ¢ antiflbedi es have been produdadr usi ng | euci ng

zi el @) KROSTElRY. & al., J. rmmunol, [E38(5) . I547-
15%‘#&;334) T eljeﬁém ne Zi pper _pepti eﬁrrrom_tne FOS

n nrot i Ar a1l ~lad + A o+ A Al af
a C JUuUll Hl A\ A S ) I | I O LI LLANYAY] L) CIre |Ci Hulllu'lo Ul

t W i er ent 2 r]vfﬂ; %l}?dTlE’éehv gene fusign™ The antihody
horfodi (¥er s wer é lle:ddwu et Phe Alahiorkeiginge égion to form

h
he uggg m%dlglca'tt % t[leemoqx I1031 p% grtu;,as oé %Q (?gﬁ ?‘%énja&w b)(/ ﬁlectmg

substipyfiend thet qlffm si gnﬁﬁcaqﬁly i rﬁw}ﬁﬁmmlq@pg_ (a)Tlpeén'ucmreaﬂﬁ bk | yolypeptlde backbone

in the%@gm&l sﬁ}gytutdﬁslﬁlr elxbﬂﬂi: R stded or hdligf EonBlrmadibn, (b) e Qﬁ‘arge Netybrophobicity
has provi ded ag

1
o < EE IO FEHAE RE St R R MLt P SR
similafiti@dmeairepertid their sidrbritsgin@ohyrchmerminBemiepisghatennd ed., pp. 73-75,

wOrﬂVﬂ]'BhsﬂQL @cgmu(@ﬁ%w connect ed to a light-chain
vari abl'e domain nker which is too short to

al q‘b%“'ﬁ%‘f“r ﬁﬁé%?ét'\?\)é)ew“t“r?e“et@n"fa S hE): de PRME Atk

?h@» ﬁhcha&ewﬂefdlmgtqa dSet s TMHDROE (?,Tﬁcomma}\mbmne v
r [ to pair with the conpl enentary
gg%ﬁc A E%(E anot her fragnent, thereby form ng

tmﬁ)@ﬁtllgemlma(%dﬁ%ﬂk es. Anot her strategy for making

bi §l&%ﬁh\felycnaaimily Q&G’Mn% EREOBRY Be BYidddiRo £8®s Bdsed on common side-chain
single-chain Fv (sFv) dinmers has al so been reported

ProPe8&® Gruber etal, J. Inmunol., 152:5368 (1994).

Antl)lboapl@sxcvmrlhjcman\e:t tAle Maltlwe, lieal enci es are
co I rispecific antibodi es can

& 'r%gméﬁ’lé’%gh'h Bl ST AR Sy G%nm’runol 147: 60 (1991).
(vﬁ3 ‘)C‘d&h%’rclam no aci d sequence nodifications Am no
aCQ4praaequ§nygeA,@Dd| fication(s) of the antibodies

re contermpl ated. For exanple, it may

8Hr§§$’|95t5?t'"ﬂt’°8°ecﬁ% cc’ft?%tattoﬁlm ?)ndl ng affinity and/or
otdﬁbarormthlTungwaPhepr operties of the antibody. Am no

aci d sequence variants of the antibody are prepared by
| NEQAREivRSe SBRikABYs lwﬂt Arall ChAhd HRen®BINGRSF thddd Qasted Br another class.
anti body nucleic acid, or by peptide synthesis. Such
modi fications include, for exgnple, deletions from
and/ or insertions into and/or substitutions of,
residues within the am no aci d sequences of the
anti body. Any conbi nati on of deletion, insertion, and
substitution is made to arrive at the final construct,
pr ow ded that the f| naI construct possesses t he

N 1 I o — e N1 I I
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| ocations for nutagenesis is called "al ani ne scanni ng

mut agenesi s" as described by Cunni ngham and Wl ls
wEe0ents3)7 244: 1081- 1085 (1989). Here, a resi durCDUS2005/021287

group of target residues are identified {e.g., charged

resi dues such as arg, asp, his, lys, and glu) and

r e@lyame Ryidd naﬁmolrvaé m(ﬂfamﬁﬁxg@ﬁeﬁ@lbéf C@Mgi?moﬁm anﬁboagcdrl]gd may be
yaanlneor al aplt n 0 affect t
sbsiF ool e e o oS ol R T bR s e

crosslmkingy Coaisely.|cgeire ibons) danondded @tthengribbdyre inpaaits stability (particularly
where%i%qm géy"lé gn)éntﬁbgd)lﬁgm(?nltl Qﬁﬁ bs aHH/ Qz{éﬁxelxtﬁen are refined by
I ntroduci n hér or other variants at, or fOT t he
si4d eagtw@'@ﬂ)snﬁﬁgfeﬁ e Hforbstitgtipyal varigptiinvelvesiebsispting ofegy more hypervariable

region rEHi(fu&d)‘ﬂQba‘?@t a'imboamefgoa [Raklzed GQNEIEEC@UMQY)I GEreNy, ki resulting varlant(s)
t er nature f t h

select%igi)r Hg)er ve d)g{n%nrt \r»ﬁllﬁ]é\éf Imprgve gl)?lo% Brope{tles re%p TeQO {he Pahenp an?body from
whichpiey ﬁrggemanat@dg Aofongnguttvay foggpnatmngagh spéqﬁntugprtabvan@hsanvolves affinity

maturﬁﬁﬁ‘ﬂsﬂ*g%ﬁag@ ﬁlspﬁa@nﬁﬁé}?y rgé%@ag %%iﬂ%blé égl&PﬂE’sL{Q § %d7 sﬁés) Lpﬁutated to
rget. codon or re@ion and the expressed anti body

sencrypaio e SSEHEEREREF ot HE SHBEDY vaEn ty &?P‘?i}ed Sefliplgped ina
monoaﬂ‘eindas‘ﬁﬁﬁ] Han ﬁl@ménnﬁe;mageq;aﬁiclkm Fusid® (@i geBe IlpAalh@ bf M13 packaged within
t er.mi n

each partlcle du p{lége -dis o;ilaiyeacl Vﬁ{l&ﬂ% | a(r)erh%nrs ree%dr}gt tljler} bjo %ng:h a(altr{t)p(g]ﬁg)r}l%mg affinity)

es contal ni ng
as herple glpqtmgisln oalgr tggipnptlf)a(gmqlmerha@mhcgglqn pitea for medikicatign, alanine scanning

mutag%ﬁeglgéaﬁ bf’ﬁerfﬂﬂrﬂe@ io@de%fﬁ@p@r?mﬁ@lé lef)@ﬁél@@ﬁ%nmﬁ?ﬁﬁgMnﬁﬁalﬂil to antigen
rmnal 1 Ns nc

i b
inding! PG HFTEAY SHRUHTOR) "o SSEI TRE ARV I8 gLl anivody
complax ©Ydeatfpocin@ct pahty preypten tie antiGidy erd humeetRR20 fach cangci repivues and
nelghlgobiﬁg r@ﬁél}epaQéjc)ﬂnML ?R)Péugsu'tula&l zitl,go‘?dutgh@thg Hcﬂnﬂﬂks telgbotrzl?éa h&lém Obnce such

term nus antib an enzy (e
varlats&BEFzmeraéfri e n3est gfpyerpiis (’fé“%feé ISP AL Tiba gD F'tj’rﬁmbOdlcs with
supernbﬂirépe}tlhs‘ i orﬁfor i'nlite refeRdnk hﬁh@lymay/hﬁ edidaed fot ﬁdﬂl&r d]zfvelMﬁfehtant is

Anorﬂe nt? e%?a 1no ac1 S\’/;[lrlaLtuo {he anti adr a@ers he orlggzﬁ eH):/o%)l;latl%n éz&te n of the
haVve gt Yi°east " oie ‘am no aci d rés e ant

antibagp | Recalfbring nserp:pra é@amaynear wre ﬁaetroématmsqneaf@md Tiike agiiody angffor adding
one ogﬁcﬁlé'%lgc%;ytlahmsg&%¥ ard R px@élépﬁtrt thd Aﬁt:bd&? al rru:: agenesi st

I NCl ude e rvar er er.a S

GO GG APERD S A R PS8 kS P e BF dtachment
of theSthrhtﬂma' ab toehe:bldhl pickarof arhepapgimeliesidpe 0The'tyipeptfde saqesaices asparagine-X-
sermesﬁﬁpa%géri lX(b)(m‘g nine,, l %par@ HQI%B Lctld'g(éegtrb?ohlﬁg and lt}Ie réc@gnﬁlon sequences for

ogi ca actrvity hen nore substanti al
enzyne,ah%\wg@gwm geiT R moedPr3F %Pgiagg*a Bt Pift Ty ghe peppnce of either of
these EF@QJU@@ slquenQ:Es ind p(flﬁ)éﬁtiaefredf’fSS 66tédﬂﬂ@lyhﬁ§'lﬂm bifd. Oeihed @ERyldtion refers
to the gt&g@n&eﬁ gonleaog lhéassu%argN ace c?os nﬂrtler %&j ut%s%d I‘.Xr]OSC EOI aqu ré%gr%l%(t) acid, most

I ca
commiglp begig @ direoping plehugh éémbﬁxyplh@eani h}@@dxlysalp @ala%@é’ﬁp‘ieﬁi -shed

byA&ﬁtIoﬁ 6t élﬁ&yﬁﬁ&%ﬁés tol'lﬁé Bdd} 2 @JnvgleﬁtfﬁﬁcoﬁbIQMde Gl&:ﬂtlé e amino acid
heir effect on nmaintainin q) e StrUCtléfr ?
sqepR e SRy TR DRERESAG SFHe SOy R Sipes (or N frked
glycoS§/LabG1 sités)i t The Blferafi@r mayxBorpd wade BySthaaddili@e, oosubdiekivrctagl one or more serine

conf o t he
or threomlne reglﬁg t(a).tgfgis ég%ea(%f gxg toﬁ%z@aq Ql%bo% @E ﬁn%ﬁ(pé?)% ﬁ?rka SQ({S}.] o

si deere Hgiantibodxspmimsisesen Heresiery thp ear ﬁaﬁé@“ﬁ?ﬁd@ﬂ‘?ﬂ? T}y be gltered. For
examﬁé HAdbadids biite mhtm‘e Eat?lﬁ)hﬂfr@@éﬁ{l&lﬁr@ﬁlatqacckstfﬁlﬁéeratt&héaeo &TRIrd3fon of the

antlbo(fé arg %escr%c}, ip ﬁlg % &%elrgi?el#%m%@\%p@g]ﬁk P(%E@’}S) aﬂio l%d2004/(%83621 Al

(KyowedHek oK qgya CoAlLad).( Agtibodia Iwith Wisecting IN-{cétyIgluddenmire Y GIcIPAQ in(thy) |
carbo‘z:;]é?te(a!: Qched}g z?i Fg)ll_%iron %ﬁgc’ a(d\(%)g)( %gcseféyé%_%?[n?@ﬁﬁ‘sﬁg,g ?\all)g’l\ya&et ﬁt al. and
(Q (3) acidic: Asp (D), Qu (E) (4) basic: Lys (K),
Arg (R, His(H Aternatively,, naturally occurring
resi dues may be divided into groups based on conmon

si de-chain properties: (1) hydrophobic: Norl eucine,
Met, Ala, Val, Leu, He;
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(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gn; (3)
acidic: Asp, Gu; (4) basic: H's, Lys, Arg; (5)

WO e®cdusse7 t hat | nfl uence chain orientation: GRCT/BSDNS/021287
(6) aromaticr Trp, Tyr, Phe. Non-conservative
substitutions wll entail exchanging a nenber of one

US Patnt Nhes@2,644 aSi83 effad rAlﬂbtﬁlteh thh 4 leas Sneéﬁlyctd&é/ ﬁil&je E}ﬁhe oligosaccharide

attaclreg I?bi aq g@re%]&; of th@vmb e r%po (’\'2199/5&)%8&’&% eeP ‘g 0 e§,tailsf)u\¥(8%8/58964

on o SO
(Rajuggh@p NPy 2308 fRaS’e$ ? “ﬁ’ecef"ﬁﬂg amrbpfh@\r\eth tilbeed oxbaigdrityBtached to the Fc region
thereat ability of the nolecule and prevent aberrant

I . Co t bond(
SS d}( ilrﬂ@e E?ﬁ‘top'\é‘/ Beyanfl%)dy ﬁ%l?edqe)/lérﬂgf glct)lgrps&)gqt & e{%ctor function, e.g. so as
to enl(aprarantlgctudeatt‘nhgnt wherediath@otatitity bﬂl@C)lan/(&lamﬁb’Hrﬂethlepéndent cytotoxicity

(CDCf) ()Ptgen«EMO Uﬁxﬁ nfh é%llmg%gl t u ! cu¥ )one or ora‘erat %n%léllmg fulby titutions in an Fc

pref erred type onal variant T Avo
regiog pfrantibadyi Mdferastiaelper aﬁ%@(@alhyqs@meawdaﬁb)enav byjintouduged g tigkUFe segion,

there@fall@lﬁgaﬁt&ﬂﬂamaiﬁtﬂlﬁmyd fofinafen lﬁllhhllléml i—"l%dloﬁgdlrmﬁmmody thus generated

ma hav I D % Gie %a¥,l the resul ting variant(

B BB S s P "HEUEY glsHER ComPIemeny, 5\9%8*?%‘.1 Biggjand antibody-
deperhiﬁrmI:edigar@aﬂotopmtymebw)e§eer@lrcatetalel Ep Mdie17par |t 95MMe92@d Bhopes, B. J.
Immutu;l Ok m% 95‘221:( @Y) @foﬁ‘.o&ﬁé}fé raffubgcq S \&Ah grﬁlgn gﬂng mmoil\ﬁngy%ay also be

eneratln S substitutional variants 1 nvo
prepaéffi fl:?lr}gl h(:tﬁroﬁtﬁlpﬁllo%d FTON ll&kbel'srz}@deﬁqﬁlg@ién Wogqut glyCanﬁ«r |Ré9p4tryh 53:2560-2565
(19933 . eMernativelyy4a afitibadyi c&b&e&ngiﬁg‘e@ﬂhléhl hﬁﬁﬁlal(@ r@mnsﬁmg m&_}l tﬁ@e"o} have enhanced
0] er
oo DY 855, BRI L2 AL 200 e prine o
geWEPYE272 Ereata.dislipicrbeeentibadies withoimpreaddeCC farstionomthé presamce of human

effecthr cJelﬁWieQﬁé%nMﬁgﬁzoﬂ st hfihERid3oshithtDhOR Fe %tpreglbrﬁthggn@ ePrl:flnjably the
parti cle

tib uct of Ag%? aged wi thin_each
ant %M iR &f° Bﬁsfsa* Sgt“‘é"r"%atf’?féﬁnss%grge:?ﬁédd’?’é?4 efithsiFe region.
Prefeigblpthogiecd Fe mgitr iv  bymaf &Gy Fe intéongrisifgfor intiyihg ersutb@it@hdt one, two

or thréll B b@5&Mionsl N Order to identify candidate
hyper vari abl e reg%on sites for nodification, alanine

s CATRPIHY “Hhtlistse fishieding 4pr/es soppianiensdpretrept sy Pigpity(EC) are described in
WO9dyIpea, vapiedoNe. 6[1eg5nB1, msniaénum. &0 11958 UL Phgne No 6,528,624B1 and US
Patenﬁllcfgg] %JS 192{:l {i{usé’gle e?alﬁ,g}he nnb ecﬁgcdringl azTnAalP%l% rgﬂcgffwsélgmén at or{e or more of
ammo@F’QS?SmonSs'W @%% @2693?6f 32t9h"5é3 AR andlerd3d nf thddsdsgicoarpbiex t o

| dﬁnﬁdrcfa% tﬁé@%ﬂ@ilf IQQbffilte%ntkb%ﬁ)V\@r@%ay nl@orﬁJ;LaQé mgyge % t(J;] BB epitope

h 2 Ont act residues and nei bor i n resi dues
o U SR T AT PG PBROD Pt O LOP i 567 ampl. As s
hereint hetami ‘Galege e¢eplooriating dpitops” @dfdls o G]ﬂép&o;&lfbﬁﬂﬂe Faxt i@l Sn I8G @olecule (e.g.,
IgG,, %n @g@t& %(L,)ttllﬂ)?ls pe@ﬁbﬁ%bl@ifohmggasﬁgt%g' g vl%o h%ﬁg'?e%f Ih? P%G molecule.

enlng as an I es
s u?:i‘é‘ qdis? Wik ‘Gﬁ@f“idl bisding fp therigongipl W@tqr él’fcgv)aﬁ‘ti ingrsased il fimgp, are
descrited isWbew4201h (@Qgta fLur thes anflRVied &EB%BB Fc oRI6H \hﬁ{?né M%re(%tlbstlxtutlons
0 rs the origina

nt al t el
vrc R R b BE e o PSR T DPAY Thip et b etgurguions
o oSt p@elp@tzahgsm@ B2, 196,363,805, BOhYidr He.6 1 aie BI6ess0f wasds, 378,

380, 3811 4Iﬁ@4%piﬂ4b@@ymef%gk% 1@%59:951(%@&1b9&y \HPJnPwnh improved FcRn binding
ation sites are no resent [ﬁ

cosy
°°mprgff¥‘f“6‘8 aS/ SubgUisHEES 1 o |“6‘h°f &r eeé?ﬁlf"iﬂﬂ% P¥s 35i0§"<% %7’6 |°f:ta¢ Ifoyregion thereof.
eiBnpiedereMantibihe® 6hitD thre@oll otk @ ferably |fduﬂlfﬁﬂtldnﬂfaﬁll:§g& Kl@aﬁghﬁbs are also
te iety to the side
Coma@%%%EﬁygﬁgHthggﬁggﬁﬁgﬁ?%gw r[’?'he tripeptide
s dlyglein é,“(l,dsmﬁ@pla&‘fag]dme alNg@&:pdn;equarqd variants of the antibody are prepared by a
variety2s? PRthe¥d kddSm i thd HrE @sOBeth AL e >f)u{ ate rﬁ)pﬁ’mnamongolﬁgh Hom a natural
except proline, are the recognition sequences
enzymatic attachnent of the carbohydrate noiety to the
aspar agi ne side chain. Thus, 4{he presence of either of
these tripeptide sequences in a polypeptide creates a
potential glycosylation site. OIlinked glycosylation
refers to the attachnent of one of the sugars
N-aceyl gal act osam ne, gal actose, or xylose to a
hydroxyan1no aC|d nDst connDnIy serlne or threonlne
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sequence such that it contains one or nore of the
above-described tripeptide sequences (for N-1inked
w@booe0sssbat i on sites). The alteration may al soPOBUSAI®021287
by the addition of, or substitution by, one or nore
serine or threonine residues to the sequence of the
sourcg i the ered of aatrhllyedyprring emincld sedeerde griyie Siyﬂr@hliamm bg bligemurleotide-
medlééghﬁ&glt&%}?gt@ﬁewg{g%g%ﬁe AR llt grtésolégnd%gsbé’ttg%tg%hes OF a'J_J ezlgrlier prepared
Va"“'@)?'é\%‘t?f‘éa”a&‘r’{F'F'B‘b‘ﬁﬁ“l%“%P‘% a mature carbohydrate
st rvuomemtgmaumtba&z&smuge&aeaqar&,amaﬁd to an Fc region

208 BB OB nE B R S G Bconb b sty
with mtau( K9logizal ﬂak«@stﬁcggydﬁs@@ Lt d) Antibodies with a
bi $§QEdu§gaa %ti@&@t\\)ﬁlcg LIU&Q ﬁgm &ﬁva i FNAER récapt({{l h& ablllty of tae antibody to

car no te attached to an Cre|0n of 'the ant
blockgti& “rg@%/’é’lﬂéﬂ%@dells FARE 5 RGP O G ER e aaqther HER receptor
with wal_ﬁdlldﬁ I'mtraﬁﬁtoﬂ\bmteﬁ:stﬁ&ﬁls 5B8HR h&lﬁfdﬂﬁligoﬁir) lﬂiy be &é’ﬂérhmaﬂ IF8Sexample, cells
naturMﬁytegyreQ&m ﬁ%%&s 00F, 98! acggg rece ?ors’f)c He HIEH hetero -pligomer may be incubated

osacarl eatt C 1on o
with thgynfibpgind dhem cxpespdiofabeled FERABIM) ooy Paieabibedy tablock Sgw binding

to theﬂ-iEﬁ(QeceMmg{héﬁ@l@ ﬂct&B@lgUmer%ra) thé¥d VHRRA22764 (Raju, S.)

cer nlpq q{] g‘gﬁgg al t ered carbohydrate
ot FLEHEg T g gt Eﬁfo MGEF gt Wper crbiFey HFBS prierdics may be
perfotngd mudlrrfoyolayhtelwéﬁ‘?tculgwym ©é intal2é-wieliplex fared esadntidily heRREB in

or f 125
wool B R Skt B8 Pl A ey TR e spsapgines.
labelod rﬂHM(GH 11760125 pRERLy thka Bed&Nind Wﬁ&ﬁ&ﬁén@ﬁaty Ye doftidedd 64 & M€hours.

anti body. This may be achi eved by introduci ng one or
Dose fepose ¥ e @12 Reeparedband an J66d olis mivrbearlculated i die amibody of erest. In one
emboaﬂgnt gl% a%tl%o@)‘/l v%h?crhntgoc‘(svl{eglar}é &gté/ét?'d d% ! ereﬁgé(/)i, \%18 %%S)V% gn ?(E%foéwkybmng
HRG allmﬂl_UBND ME§EFV mllemclhsaassay ofi abauk §Gnblicor bﬁmdorfa p:refmbly O0hM di 1dsd) I VBhere the
antibc{(]jg\glléu? ?n.rt‘}'l[))o;‘[igva h%%?clg gsﬁa[a ag frg%nrgegtgt d%:E) B 1[1[} tg mb&dmg to' MCF7 cells in
this agsayQiag Ageeanpintpl agsve l"[lDﬂM’Bdlbﬁtlﬂiﬂe ;ﬁ‘ﬁérbblk‘ianl oARssand :

an%lgﬁgg\%églleggm%%l Cl%ehlﬁ y%ggmca%ttlb%g)pto %l% ktgl-gEl{ lADlgg%lmulg dﬂe tyrosine

phospgﬁblﬁ@g of aB{ER\]receptﬁFrﬁmm in aHER- hgtgy@h@g@zma(ypg @opsed. For example, cells
endogh‘l%ﬂ@ﬂdxﬁi@fsin@ tha AER k‘b@ﬂ*o@s%r WhrkBct@NH APEQS) @&t JnaytHé Hedibated with the
o7 Yeb 48 005 PSR GG B SRLL L e
phospfReigesine Ghnd\‘_i@"@ 58@h 25653nélwggﬁl)gated\wtl'efdﬁattabmwfb ER kinase receptor
acuvaa(ghtaks@p&)(cng@nn bg l%ﬂ:gll NS, *fé%%é!\@ Eilg:(hav!ﬁﬁgle g)ll] Qétcinﬁcﬁmg %Rg&gptor

t her eby have enhanced conplement 1ysis an

ac“"*‘%f[‘iéﬁf’ Eéﬂ%i@lof hT‘ PERiy ygpangbdyenson etal Anti-Cancer Drug
Deis ogpremBod2iede, B.r&@na& %Qﬁor anmﬂﬂﬂmmﬁtﬂﬁ HRG at;mdlatl}m of p180 tyrosine
phospgrh)ﬁzﬁf’oh R%ﬁqglls?g Itlgﬁ a%e]@?lbednp {V%Y)?/p? \Ahgxlélnnl&t I;|he MéFg cells may be

resence o u ector ce
platedam%“r%@laésar@ @1epscloas antihedivs totiRE nay besadiiedue ¢agneelliand mchxeat@cfor 30

mmuth%Q:b&E‘te&]EE%lﬁQ f[hen Rflﬁﬁ?ﬁ-ﬁ;{bl r}{ar{ bI’: %eﬁggécp Qtho W&@aécongg) g 1on 0f 0.2 nM,
conpri ses substit I ons at posi tions

and thawelroetron Bwibecspntingd fde @ minaitgs. OYiediamag fterepirhigd frdmeeachl elrapdirekegions may

be stoﬁ;ﬁ@bﬁﬁb dd8itiéh JF mmof{s%gsan'l:p% HuBGI(SRSES QPH.M%ﬁQ rfarZS mM '¥r|s -HCI, pH

sistin substitutions at one, two or three

69 PRI GaD moh B R S B PP B P qnbietgpphoretcal
transfe&tﬂd%@blyﬂmnemldd}ﬁqmme Mntlﬁly)ﬁfmbtméil&l (ity b/ m@oBots may be

descr.i bed in 1642, US Pate 194, 551B
developiy T e e obthop "gg‘ermt e SR 080 mayebe gy fficd i ectnce

US Patent No. 6,538,124 (ldusogie et al.). The

anti bodi es conprise an am no4acid substitution at aone

or nore of amno acid positions 270, 322, 326, 327,

329, 313, 333 and/or 334 of the Fc region thereof. To

increase the serumhalf life of the antibody, one may

i ncorporate a sal vage receptor binding epitope into

the antlbody (espeC|aIIy an antlbody fragnent) as

LIS PN 2 D — o o I 1
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Anti bodies with inproved binding to the neonatal Fc
receptor (FcRn), and increased half-lives, are
waolemenidsed i n WO00/ 42072 (Presta, L.). These artT/bsmi®e621287
conprise a Fc region with one or nore substitutions
therein which i nprove binding of the Fc region to
densifeméy. THe@ntibedyasaipdied wilt freferkily siggficanty byt HRGGtimulation of p180 tyrosine

more 0 ons 23 .
phosp%&gl?ﬁdn%déibblggéyﬁéf C%Hﬁ)ébléhls ajﬁl;? seor%%o%ivjlrveéﬁf ibg%g?ﬁ HRG
stimulatsg of Bi§H tyr@@gg;hogyygylatgm 8s degg@ned ggrgﬂeczpmg dem;gq;negy may3h¢ prepared and an
ICso f-gnﬁe ﬂtnlﬁid? e 1r§gesﬁﬁ ﬁldbg 94181 eﬁ Oﬂ%é e%{b&gma{t] ttllepagt%d \»ﬂ‘n th %szs ligand

I nmpr oved INng conprises am no
actwasorbrsﬂ'a HER trécens wat hagam@ ,ICi) WD inBibitib M BE stﬂfulaﬂ&ﬁdfbl&!) qsosaem;osphorylation

in th|s asia%l gci)ué 504}1%0 ! H:Esltq %?rggre%gglkg&-g/lt c?rge:ss:f ) gglpe%htpbggypye zgn antibody fragment
such 4sd FaH fra@inedt, tl&ﬂd:flo @R hibitiAFHRG stilula@Sn @ B0 r&sthe BRVSIhEIRALGALIEEis assay
f% Aaglb USZO?Z/ 0004587 Al Mller et al.).
may, L EPEP e ba o AGMEY s B RPN OIS aci d sequence
v aPneanmy sls@fssebshige gaovith ibltithoryaiffectsaif enp atibcllyloy MDAVBi 124 ¢l10é. g,

essen{gﬂ§' qug&rl#&::a %V\@chgé?e tethz? O’;’tgotgéneTgl ? 15@(%@9’)5 AC&%*"%Q(S trhlé Eslél:%yr #DA—MB-

are not i sofation froma natura ; )
175 cellg gray eated yith h%@li?r'%ﬂnwond@eww (Hye/ad foo4 dayh end sleigederid erystal violet.
IncubMidh Wani HERZHnUKBJHﬁﬁ@r sBdw @g’io@h/mﬂblkcﬁyodﬂé& beatsicdaime Qhﬁ&r@ﬁhat displayed
by mog'loclonal a{ntqaog { a.C en ﬁag%c’rthgr egusgde nc%ts gxs%englf_ %;%ggcgggéé?{ngﬁ?verée this
mhlblaonn @wfemm tamnuhwer will o ates to inhidit eatitprdbieehyion GAMIDA-MB-175 cells to a greater

extent e GRARS erub@d}hbb @\93 &ﬁo%ﬂlyt 1'3 a%nlgﬁerQ%ﬂt 'Eh%ﬁml%a&ﬁ[ z}nhﬁoﬁy 7F3), both in
Techni ques for "generating anti bodi es have been

the preface ?‘idtﬁ‘B*iﬁ“CBBfif\’/‘%ge"‘&*lIéRﬁ}ray further select antibodies
Wi Infonc@tbbdimen, idie GIEBQ hraiaddy eha:exaﬁhey bl&dklh&ﬁgullﬁ&pdﬂ&it sis@iation of HER2

with I-TL?G ”gﬁREht FEM&% ik Sl@ ﬁk Sl%glg)és %we:rnq’l?ed in z? c%klﬁlmu oﬁiecu[))na don e{%zrlmen(g such as that

recepto
descrigdde W ORERD21 fg'g%ﬁaat%lv ﬁ'dieﬁ@ecwlyc’@m Imgnaslepal e@@vdwgDﬁ leed peEfFRably
substdn @I PoReffécvel). thah FhokRBhdI GAbd@RFIM t h anot her HER

to receptor of interest.
Rl e R R Sy R r i BErn R SREh B e
growtls ef| chigengelisuwhigh pyererpegss HERI. dgone@mbddimans the grved irthibitex pribsisg of choice
is abld ERnibR SO R Of Sk-BR- 3%9@ J‘JEBCJI@;% 8y Q)oﬁl2bQWz{nd %%ra@@ by about 50-100% at

i ncubated with the antib ¥ and then exposed
an s P AR ?bg%fr?é o gty Henyhgpehppdodieh %%‘&91“(3@55” described in
U.S. HaleaxNo. §,67ganiccabbedifsrgped. Qv ctdidingicRisa86ye PK-BR-3 dBllsIai’@rcHERl a 1:1 mixture
of Fl?a%?] %E/&I\Prlnédgi%%@@%tedt &;QO‘p ?eta? al uget)uen*nd gluFm{ne and rpnrpcﬂﬁ\ streptomycin.

tion
The SKiBRekceliyarae anh0hesds i )@g 3m cqesulpye i reed i digg). 0.5 to 30 pg/ml of

the HERQWQARYEE ad¥bdpbr Gdhl WEERSR a3, theQﬁmbéF oﬁe%éoﬂ%krkd‘ 9 Lnﬂlteﬁed cells are

ssen SCri ed in

coumg B SRAT o P b £ iy e Ml BATH o g o SK B2
cells by plgnuiet 1867 HroaboB 00- H0FhUbag be selettedns keathritiR@ody aktiBddicd 2 8ee (BFat No.
5,677 @mfoﬂ@s\éystfagaeemﬁg ﬁ)g g’g\gth 1rﬂmgor§ Qm%bddﬂ:? lé&ﬂtaé Ay a%yESbe

conti nued for hours. Dose response curves na

b gttt f%{ﬁef'baﬁesweab nuce BROPIRRY AABNeX | binding pseay ufiggrBT474 cells is
availablfl€T Pgmg‘hh&d}& afdfculturdd Qdi(ﬁdeed ih ﬂlskﬁﬂﬁ daached inﬂﬁk][]irececﬁd@@aragraph The

Q ctivation Q

medlu% 1s then re:nYovg}fI aln? laceg) ltxg umaon(ﬁ rlr%cdium ﬁ:&nt% IBF%IHL oﬁ&
monoqlqyal[\amibﬁd)c @bl[lqgvu]grq t[tremdgy iagiBatign mlo@b@mﬂaygmh/kv@);hedl vaty $BS and detached
by trym{zgtboggéél Ergg]ﬁ% (h ﬂ't%%@d resu Spendseii:g\bevgﬁbz{ld l{f%ln %nl Ql%lg%%‘}d"tf’ Qs as
discusperd abdy¢ for thegceHR@thzisayl i Tubestten V2 labelkd @ndxin (& fiasnesis §AFTIC) (1pg/ml).

may, for exanple, be about 100nM or |ess, nore

preferably 50nM or less. Alternatively, or

additionally, the ability of 4an anti body to bl ock HER

I i gand-stinmul ated tyrosi ne phosphoryl ati on of a HER

receptor present in a HER hetero-oligonmer nay be

assessed. For exanple, cells endogenously expressing

the HER receptors or transfected to expressed them may

be |ncubat ed W|th the ant| body and then assayed for

1 I~ 1 . . N
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activation assay described in U S. Patent No.
5,766,863 is also avail able for determ ning HER
WO emeptssn7 act i vati on and bl ocki ng of that acti®rCt/ysSings/021287
an anti body. In one enbodi ment, one may screen for an
anti body which inhibits HRG stinmulation of p i 80

Sampltesyrﬁa(j?%é ﬂﬁlyﬁh Q§|&%‘%‘TA¢B@ANW Moty Bytdvheef artiAlCSCOS BBt atilQhesBSftware

e Ngeenp| a2 A gl P Ga AR BB SFalpe~ P reaive o

contro_aﬁé selzcrel ﬁﬁpdptbsﬁ'ﬁmmmbdﬂﬁs akl cdditicn @ teeemiexindindingumsshy, a DNA staining
0]

assay hsﬁ%tffﬁ4ec?l]7 Jﬁ 4%86 I'fh Grlggéqu g‘g g{ (O s e 84 %?ly\(/tﬁch h'inl%%@en treated with

to e final
the antitgA@ itarest 4s gescriprd “Q PrFRAding pep Pl“ﬁ§al?hﬁ et pabpterhirhedy e/ R HOECHST

3334200001 3 13 UEH°d, BEn Balfiedot HEPIAYEIIEE MY @&ma@ﬂc&a&mbrﬁomm) using

{ th
L
apoptdiF Fells anhith BB foklbr Ereats= (MG prefqpiHly6. fB)l or FaEh e npyiesed( 25 (v ty 100%
apoptmyellp)%a9 Ibces%]:egtgéjzg Blroed&ﬁ)%ug Ehtlgoddés lgné’u{i{ a@g& e @ée V@@dS/ lem\f@r)ﬁgsays for

hen el ectro horeti cal transferred
screenpﬂ@ |f<mtﬁ94wsov@ﬁ%mei<:f m%tPﬁ'Sd%wm% b? K3
Antd sﬁb@&&hﬁﬁb}édl&sﬁhmﬁ bl(uﬁfo aﬂ.eﬂi@ﬁdﬂl)lERﬂmﬁﬁd)W a@ hBibod\Of iﬂ(Erest a routine
Cross- Eloéf(lmtg aJ) zg S ch as gat desmbety gﬁtsb 6%5 f\) f toléa 0 ngng?['?(g@ g‘ nlg Harbor
Labornigrh | EdGarlsmr o @qw Lontioss). caﬂrw@e@mzda@epyesswe@ertﬂ@dnwm cross-blocks

bmdmg Bﬁin%ﬁt%@&y}lsu%ﬂ eg@bf J)I'q.)@tﬂIZJJINabI HRERD.t AHBQU&BW m&h(ﬂt‘idnﬁlﬂ' ftop mapping
rosine | ation to

MRS TN IR ST LN A
Cancdr GBI H317i30$1(2004))HRES: Slial almﬂaatSi) OfHERR isfare boB@ by the agibery.
p determ ned by refl ectance
B%Zﬁ?%%%%?&%%%nﬁge prepared and an I C50 for the
anp pml)boqbrpenf HpdERY fntnhﬁiy cqyppositignethe W@ﬁ;mor ﬂm@ﬁgs a mixture of a main
spec1e€ Mﬁ@ﬂiﬂﬁﬁmmodp AR oaddrinfaRd)ridah iefofd h“ﬁKZﬂf&erfeH gﬁmﬂlment herein of a

ion of a HER rece r 2%% q{ or
pertuzurﬁ?]b I'Bal slpeaes % g fslone ciom{)rlso nﬁ?h e vari 6 ?an% varJable g’savy amino acid sequences

in SEQ HyNgshdangd I4a1nd opst preferably eompy A lmflt cmm@@ﬁ qucq selgeged from SEQ

D NJYPS fd B, @Jd%rh@l% YhathGRMb id Jes&ﬁce SNRE 8ot BEQ BNtid. BOGK 18 Bndfing
anti bo fraghent such as Fab fra nent the IC 0 for

deamlflemﬁil abc}/?r ohlglzqqu(glagtls Plifms%steﬁlﬁﬁceaf In’j)ni: I{IW d cngposmon comprises a
mlxtuﬁhﬁﬁ@‘ﬂﬂﬁ ypleddsi Ip&ﬁmlnﬁb hrltib&ly agdsaymina yid de@ience Xamﬁltlereoh@mprlsmg an
amln(ﬂermmalI léIaQQQMn?lon %}a £ Smifd- %Lﬂﬁ aﬂ%d& e§%¥w n® on a% c am?the
SO assess t IFI I tor ects o
antlboamqn@@@ag OTPINPAR RN Sc(éFhF gntlbedygaﬂaé éféﬁwafpwesé?m antibody or
the an@%ﬂ? Ud(rjlbrﬁ chay a§ﬁ!ﬂ aahe ﬁntlb@dy @ﬁ@%ﬁ ﬁ‘ig%ngnt 13‘5'8 lsab]tﬁ Bdb 2%R%dents), but
rain o0 this assay, . - - cells. may treate
pete i 5k IR B AT AT DB R AL BT g cder
extensim@n gyanex@ chowiof the mayysr Aght ghiaind @é¢reof | Preferpll, ithg mminp-tepmigal leader
extengﬁ%?on%m ér m}éhmns%hlﬂy\énab&% Omlam{ng Iiyrrmhztl Q:Ec)ér &teﬂ&&ltprépé?ably

l1ine simlar aye nonocl ona
°°mpféfﬁ5t qr Bﬁws AVAIS--| Figesepes efﬁ&ew@rmé%aelﬂ%%fm“@%@ R BT can be
detectéd Byl vad@t anSllytgﬁll téchnﬁ@.iai ihdludig Mt melirhiked o, de’ﬂm*ﬁhlfsd:q(mlce analysis, assay for
chargeb he%forg?ngll?ya or gﬁtané: c{g}ﬁl ?xﬁ%%romatr%r?% b(')reca L lPaFyea éalri)ectté )?ff@!:sls) mass
spectrprhey. qmoﬂb«e#r@nalof theanfitydy] yarias t'e%m@pqwtm @n@#llyyang% frgm an amount that

constifeS AL BdrecBohliAitlor ztnp @s@ay@@f@ﬁlﬁ?ﬂﬁérmﬁﬁlkéq‘ﬁ&@an?&& use@@tdtlcdt the variant to
the presence and absence of exogenous HRG

In
an ameyRE ST BN amQURT {Emein SRETSBEHY Do e BuE 20Hs 5] g rom about 1%
to abolEls &gt nnnandee(ﬁmﬂ%mtaboassaﬂ bfabe a@tibo0§ métickREs imtte bonhfiefXBonicpmprise an
ammobtermmal'Yg:er ngng1.01§ I%u perccn el l r%ouat‘g’ ar(éj ?lte%[agl}] Q&gml Ed 1§1ng quantitative N-
I'munopreci pi tation peri men uc

descrlbed in WO01/ 00245 substantlally nnre effectively

t han nonocl onal anti body 4D5,,,and preferably

substantially nore effectively than nonocl ona

anti body 7F3. To identify growth inhibitory HER2

anti bodi es, one nay screen for antibodi es which

inhibit the . growth of cancer cells which overexpress

HER2 In one enbodlnent the gromﬁh |nh|b|tory

o,
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of F12 and DVEM nedi um suppl emented with 10% f et al
bovi ne serum glutam ne and penicillin streptonycin.

wa bmeBre3BR- 3 cells are plated at 20,000 cel | s paT/E8SBBHMN1287
cell culture dish (2m s/35mmdish). 0.5 to 30 ng/m of
the HER2 anti body is added per dish. After six days,

termirfal¥8quBi BRIy siOdr cAh Eﬁhan%ﬁﬁfs?ﬁeﬁr@olﬂﬁtn@ & ﬁﬁg@ﬂ:scﬁtﬁioh Sved! cBtion-

counted usin onl ¢ e count e
oS B0 LRSS QRTERTY oLl COUtel s
leaderc@kds®n kayia@ ) fartHer aﬁ@ﬂOﬁb&G%qdernceaaha&ttonﬁﬂ ht @@fspeRiys dngbody and/or variant are

C . r o
conterﬁ%ite% &ggi)}r%in}l ‘?}cﬁnlgda !é)gg !“E l)(% ré{nspgguééeeﬁ(? %I’ﬂﬁ? al P§§e§esu§ﬁ Erﬁ;ne or both
heavyichefifis Hfexeefy ﬁldea'nltifit%‘dd‘i'b@éy vasde Rtcas 4D5 and 3E8. In order

t OM&8dVECThe a‘nsm spaaéslameaﬁﬁ vk iy lﬁm@ld@en@@@@;ce@laaon v@ﬁatlons non-
annex

' usi n BT47 S IS

i BB T B PR - 51 SOOI G ERE Ayhed o thFe

regiorcthes@f) 88 Odyicomjirhiog pradobiraregnqiar dgrhedoh a lighhehairgdieofite. 2. ne or two

carbol?ﬁ%{g n{ogngvsggh a@Elgcogcetp %&ﬁ&%ge Ma&@d Io oﬁ"g’d? tm%h%ﬂhﬁlo@{ﬂg angﬁody for

. I 'um cont ai ni ng of the rmnoc onal antib

instanfEARCBA thefe A Pore BENTEY UFsareufwa‘iY CBmPrisiEe PRSAT mﬁﬂﬁfbﬁ‘weﬂa&d heavy

chalnﬁﬁr&nﬂb@@“&ﬁ*pﬂﬁ@ B s@ﬁ&ecﬁdﬂ@oﬁ@hﬂﬂhﬂdchb@ltoToﬁeycﬁ) Sﬁdﬂeﬁ@blha@ﬂ thereof etc.
Ce’l;qg é?mpé)ls’]u tnl?rfea? bg r%{lotv%ej tu %gne %eneblcaﬁy € §1engere§ é;tallshsng de L. %glvrgsepgamster

Ovaryt(FHOL@I! lmedemsnnatscswz aifedys ot thay e prewaesd Piepeptidseyntlisis.

anRE K MnbBnileare@nnexi n V-FTIC) ( 1ng/m ). Sanpl es may be
anal yzed usi ng a FACSCAN( t fl ow c%/t onet

r

FAF?S@('YW@F?I‘*(OtPﬁ‘ia"@&’I ’P‘E}i‘é’§‘i"1”§ FrewaEn %‘eac“,'t‘bd’ﬁy Wjd%t‘ﬁqé oy totoxic
agent D S c&mtothbr@pbluﬁi&gminmh (b-ndwodl sda@ble ®kin 0@dnleyzymatically active toxin of
bacter‘?’all %FJI p?amq' anl Iﬁ é ?c]uanm h]glltst‘%d}grl nfs ﬁllelggt‘) Y%fa &@oaetwc isotope

are sel ec as ap pt osi s-i nduci ng anti bodi es.

(ie, qrﬁﬁl%?@l'di'aﬂﬁebn to the annexin binding assay, a DNA

St @leﬂnbtﬁ@ap&ﬁﬁ aﬁénﬂd Sdefﬂxgm Bl-E%Znéraﬁ(ﬁJok Sich &nﬁMﬂbr{J @bdeﬁlavd Haen described
aboveb gngugfatres (g Iaxé%?tlgod%/ ﬁnd OHee or énr(]) e S 2111 5(;Il-ec]u]e toxinsé lrs%:h fas a calhcheam\llmen a maytansine
(U.S. Hese No. 15868,020), & hehqdweecedlcﬂg%ﬁm a}sfamgmdgm‘shearre

' Nq %%&g're%&%dm/omhe W e a%ggbﬂ%(skm%&&f to Snel bk mBre maytansine

370C, then anal yzed on an EPICS ElLl TE({
molecalys (bR | PEBUY {UPYEBEIPEESAT a’ﬂ}%’f’%“ ! ﬁ“am*k@‘fway for
exam;ﬂ@bé waveaed tYBray SSLMS@ihtcma;eae g us @ Jo.Mady$HB boidtaesd with odilified antibody

e

(Chan rt]apﬁanceg Rgsbc?rn}?% 'lﬁ lgpgg%&Z)r t& e%rag.'?m%} s a&oatn%oldg n‘ﬁﬁlL(l)c%nJugate

gr éna)ﬁemnnwawmm Pfe@tfreacoeemegan(aw&owome@%i RBpPIAROFecalicheamicin
mole&i@& 1% caﬂ&%anﬂ@n ﬁiﬁﬁlﬁ&taﬁtd)lo'ﬂ&s af c@pa&lg G?Ir&ﬁjd:lﬁfg RM1d-40@klc@BNA breaks at

usin or .a

, sub- p]§%'?0é ﬁ(?nﬁegtr?tlé)Ps %‘t“’“ﬁ"g 8nalo§ue V\ﬂjé%lﬁg amlémcwehlcapg%lfe use% 1nclude blﬁ are not |

limite@%, 7 Cdy, aflON-7&e1-y, Tes se sraeh (Pﬁlﬁ)ﬁan&l’wl(blﬁdak RSeantti 561’13366 madz t1093) and

an e |to a of r
Lode fgh it g a SHPORO R RE DS o Rt squbef! 2374
5,264 ARA; hrbic5d7i7eem ehprissip drapooated hiviein biadefere@sl d Spring Har bor
La@@m Qagy actifPro iR Anevvragﬂdts @@}/ebewﬂnar@n l(eluge%aadudga@teﬁa A chain,
orned to assess he antib cross- bl ocks
nonblbﬂlmrtwg ff@ﬁme%thfé’rPﬂ‘ihﬁf&d"y“" %"ﬂ@h‘“ Ashapggiroy Pseﬂwdf&m"w@oﬂcm A
chain, HE:RQA cHln! iRédB&ni A/&hlaly ,alpBi-sarttheli ik r3 ﬁJrJitb’protﬁﬁkL d:ﬂﬂﬁn ;ﬂ‘&ﬂh‘)sl Piytolaca

amerzﬁ%zg prc? gwp @rtAE’gE’RFIg an al’ﬁq;e hrrgo%s(’)d&%gh tlrxa ulIél’{lbltPI‘ cu(rcrl.rr; croE saﬁ)aon?na
officiiglis ini{Tzitec gq:lor@eknitog&h@,]ﬁtr@@@n PRBOcIn, ¢nompaandihatricothecenes. See, for
examﬂcow Mﬁiﬂ%txbl“ﬁ%cﬂo%r% @99§0und by the antibody. (ix)
Pertuzunmab conpositions I'n one enbodi nent of a HER2
anti body conposition, the conposition conprises a
m xture of a main species pertuzunab anti body and one
or more variants thereof. Thepreferred enbodi nment
herein of a pertuzumab main species antibody is one
conprising the variable light and vari abl e heavy am no
acid sequences in SEQ ID Nos. 3 and 4, and nost
preferably conprising a |light chain am no acid
sequence selected fron1SEQ ID No. 13 and 17 and a

o - o - o o L e pe——gey 1 P~
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am no-term nal | eader extension. Preferably, the
am no-term nal | eader extension is on a |ight chain of
wo bwearssobody variant (e.g. on one or two |igheCTisions021287
of the antibody variant). The main speci es HER2
anti body or the antibody variant may be an full |ength
anttie peskyt itvend@A firb@ dyntdnpRABIBNIhm R chjughtéfdrnh bérl@h an atibody and a
con e BER s e R 7 e S st
DNas@n am no-term nal | eader extension on any one or nore
of A (renﬁ Ia%)(acfﬂre 14010943 tclre Qﬁﬂéﬁﬁoﬁtﬁ%&%mn Ei{ rﬂO%E%Iath Hél@eantnbodles
am no- eg@er“me En3|lgp i, Qn one or “two
Examplpsdingtigle 6?2 tIhe I&DY] 8dy Ré|l eSram RGBT mdm@iioacttlead@vpes of Lu
ex £ f oV
r(téongeL %%%Ogg%hg({dZ%d%ggtg r’ﬁﬁ'ﬁy 39 Els‘?nééli/%ﬁ .of b1 cubnahprotem
couplipg paswSIue! a5 AN-eesiimdy! dt- @@@é@jthw ptpawh%qﬁ?lalﬁawmr@ﬁxl -4-(N-
maleithRE6eMy0 URToht Ak Il-wbﬁ)g'lateblﬂmo[hﬂﬁané i, $iﬁldctﬂbﬁhl de¥vdti@dsaf N@ldoesters (such

nce. a si s, assay for char e|t for
o dinpf G ROR R A GH e RHE AT GRS S oOR
glutargldehpde bieatidaxpinpruedsi(®eh as hig §sazgpieadoy D dnedigmisd), dis- dele}uum derivatives
(such erg%'kgtdla%cmuhgglzé’%ﬂtelhplglg)ﬁa%ﬁg)I d?iguc#nglest(&@h &Q(Hﬁgesi 6 Jilg&tyall{léte), and bis-

ggnera y ranges from an amount that constitutes .
activeJlpring £9mgpRunds (§ich apk-S-GANproyg & dipitrphspzened B pXpmpietadiciiimygynotoxin can be
prepaﬁ&ﬁ{sl]ﬁsfdﬁl&d arnaleysdr 81) Smezcm ooqmtgesv:)t Chilbén- MakHeRM 1 -isbtio@@natobenzyl-3-

methy‘rfl 1e y ene dﬁrlaerr%%glc:n@a%& lT ac:d (%{HA& B dyl Ex@r%f)lgrg‘ Icl%ka‘?lpgga%énf?)ro ?%njugation of
radlorarde;mﬂe tﬂa%*éﬁtamlbacbo S¢e Vi@%{l 1028r Thejinkes merbefar“eeavailg linker'sfbaplifating release of
the cyforkic dRik irf thceRNikok Q@@lme mkcﬁﬂ%ﬂ@ ﬁnmen péph@as&@lmggiutktﬂommethyl linker or

rmnal le i on
d‘S“'fH‘énJi’Ié‘H‘tnﬁéfé‘ %B‘Hh‘i’ & Gpreer hpsetreh b lg%{ §%2§mae %‘1 ng
gusiretriatiatyi a/fesidtpeatdin cwambn@equemrbedyamawmxs agint rgaytbe mde, e.g. by

recom@mgﬁ@mguég%%ﬁ e Syn hgglsef erably using a high-resol ution,
catl onexchange col um, such as a PROPAC WCX-

10?‘!“??)‘m‘6‘§'9?oﬂﬁgaé¢>ié‘ﬁa‘ﬁ‘§fé‘%'é1‘ by Forepreple. fhp gtibpdygnay be linked to one of a

varnetfziﬂﬂ na@rduerraeaomsaiolylna@,d@r p@yekhgBEl g@ﬂolV@ryblaﬁl)tlene Eivdot, rperyo@mmes or
eci e

copol%me ds/of P(S Hxly{éne I‘FEYCOI an({ poé/ﬁro%y enf 5¥coh the ant1 ods Blso m %f: tra%pcc? n

micro¢apsuies pigpared famawth bcrmcewm repfwlqng oabmttréiplnh pakymerfzgtion (fer example,
hydroiﬁrﬁlh?l%@lul@& oQéE@atlg-hlcmsdaula%ﬁyﬁ()wqFh@thﬁn%etﬁa'aﬁgt@Qrfwroc@psulcs respectlve]y) in

dated an ody variant, etc. Mreover,
collon%%r&g (éegveé)hs[yft%d T (B(PmR)%l} ch?ﬁ:es ﬁ%mwﬁpf?fgl?ereé &Hcﬁ?cingl@lons nano particles
and n@baapoBY)] @ in raarowraidiant.i Sucistechnigueb armlltdld’sgl ie Ramigpka@s Padrmaceutical
. Ned gl&goe apg conprising a @ or &
SCW"%F lgtogé%charl ée st(?%g%/ur e attached to the Fc region
t hBragodiggdistlesdiireunyriss berfermylacd Byt Ree@nchroHgsymes containing

the an&lﬁddﬁlﬁrh prdpated bambth@BknoGh & the attheEheOflesér®ein ESSHEh DAL, ww Natl Acad. Sci.
USA, gﬁ {113%5 " ov?aéln’(eé)tlagtrllr{)c Natr Hca? t H.g/% z‘/s:?%g 1?%039(2 %?’g (a; 4 485,045 and
4,544 54, andiY8QHPEE 1 atitlighehh @dtofte023o FR97.okipesomnas witly snhmeedr@sulaﬂlale@)le are

dxsclo%ﬁd@@%te&imm%'sg@ one or two non-gl ycosyl ated heavy
chains, or anti bod conprising a sialidate

ol ‘l’aﬁtﬁg'ér&yd’ﬁ“é?' flipRsomgs f%{'c?ﬁ é“d‘erf“&d Byrike reyerse %Seﬁé"zﬁwt‘% igihpdwith a lipid
compdshies ﬁﬂfpn@rtg(phosﬂ_h&d)ﬂkﬁma%h(ﬂdsl@ml dﬁ&?E@-ﬂerfvﬁQ&V@b@dauﬁy’lﬂh‘ﬁh(ﬂam|ne (PEG-

PE). %g r‘{:lés %l% deedrl?r&ﬁgf rt 9 (if ﬁgfl ned nporeg)%b }‘o 1Segil IHOSOPF]S w1ﬁ%§£esnred diameter.
Fab' feagrecint oEHpe anetrodmfyheweesqar eysaticndarthy coniputhdte ths fipisbress pastesc(ibe i

Martirl STALN @R @jhéhg atesseliRe (1'95?‘] (1Y ngnﬁ(ﬁllrﬁé?chﬁ’r%r: Fe@ét19§ A &emotherapeutlc agent
[ rrrn..lr]C)CC)?A‘&l ates. conpri si an an ody_ con

u
is optignaly ¢ogpig 2gblrosen ﬁeea%ab °"cﬂﬁ%’n6f"f’fé’f’%(r§éﬁﬂ”)Gs’gb(é%{“s“?‘989)

toxin (e.g. a snmall nolecule toxin or an enzymatically
active toxin of bacterial, fuyggal, plant or anina
origin, including fragnments and/or variants thereof),
or a radioactive isotope (i.e., a radioconjugate).
Chenot herapeuti c agents useful in the generation of
such i mmunoconj ugat es have been descri bed above.
Cbnjugates of an antlbody and one or nore snal

o - oy o o e L
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nol ecul es (e.g. about 1 to about 10 mayt ansi ne
nol ecul es per anti body nol ecul e). Myt ansi ne nmay, for
wexanptssy7 be converted to May- SS-Me whi ch nmay BPET/US2005/021287

reduced to May-SH3 and reacted with nodi fied anti body

(Chari et al. Cancer Research 52: 127-1 3 1 (1992)) to

gemersueem@pﬁaeﬁtsa‘&&haep,d anti body i rmunoconj ugat e.

B8y SR G ATl o ishie g ORI AR BHRY apfampie e
diagngrti tegt mh)eq:/alum’rﬁéElt@lgl HERZaNEGFR) ekpagwidnyinolfudisgriveripassios ampldication,

and/orca@%b(!n%ngﬁdlﬁpﬂgyﬂfwlog&l&m&zaﬁs anded DNA br eaks at
sub- pi conol ar concentrati ons. tructural anal ogues of

c abSERE iR dipgroskik festrs ReEYmBrk 2 sAgialy Manbg Qhipied a5t 2 pfignt i gged of therapy.
Wherke Itlﬁ‘kltbﬁ:dt hh:O:,ancyr\ the sa(’n}ig 1s]gene(a)(§3 a ﬂ.lmorl\slatﬁlﬁletly the GreferrEdaMbBodatialt, the tumor

sample 18 g(nE 8 ovarl%n car]cgrl Iﬁaltonea[:caln_.z{‘er gag?péaﬁ qugcan§§ %gzg]ﬁ gre?siéagg S'ﬂBC) non-
small géléung adnse (NYGECRatostatt caness, or &lofetp] GBEr tuiBor paple3 74

5 Q@ﬂméﬁ@we@n @.a@aﬂ.gmﬁmo@m@ag@aﬁﬁheyapw@ ga@%@tf@rd{é&eawomes are
r ef erence. Enz mat i Ca&%ﬂ\‘/} active toxi ns and

desmP"rdzi‘ﬁrﬁ‘én Phere fhe pasight ‘S\M’]P"’éﬁa‘ r (e pReERRligmAY NfifaionT Pt Rk spgple can be
obtaind @ ihe patierd adali stigicrrg) toamﬁagmxcfassagmmﬂ)ed)ﬁerdri pht heri a
t sgu
?ﬁeﬁlo&%@ﬂgﬁﬁe%eﬁp ?xﬁ?k@a g‘{ s%mlgo eagfg{xﬁn%xe g&yﬁh Qrgl%@c)ed (FFPE)
Samplalophﬁozsfafraﬁlplﬁ Al euritesfordii proteins, dianthin

Pr AdcBrlaiS 1o oRMb@Jhﬂ@r@oﬁﬁEﬁﬁ\jeﬁtﬂxﬂ Berddh, Qfe@jitféﬁt sélw ffar thE’AB‘ Has a tumor

dlsplaélfl%{-lgﬁ(anféﬁfgrgﬁgﬁﬁlgg) %?atif/zi%lg? n gpr::le Se%lb : cﬂme[gt fhe extént oflf-{])?,?]{ ((Ig]r HER?2) activation
in canpgr talg ekificantly exsdds ihe tepad piactivatir@ byt cqceptor mny@pqqouamﬂs ¢fhle same

tlssuet(t%)la Cﬁ%m&@&ﬁ@:@cuéﬁﬁ vma;' QEuth%ﬂrgpAr&preéé\Qn gﬁﬁgﬂéﬁr%ce%h;nh/mter than

t ober The present invention further
normal lﬂ‘ﬁl% FIEF é‘éa“%lﬁ"al“’ﬁ’r?ﬁ?{éﬁtﬂ Pﬂ“é ﬁ‘ﬁf{ERf GRS P PR cellsy fuch excessive

activa8loH mdg@d:ye Advar b2 cﬂ@d’dﬁb@ tha chaligniir stnelfla@ eyt icéIC a@ink wrhtiodiments, the cancer
0]

will bg subgctedq L ugcnf)sgcg gr é)‘rflo al as% Rﬁﬁaﬁ?ﬂ?ﬂ%{&er Iﬁjch%aa 1H§ﬂd/§§ovaexpressmn

ofa HE@@QCWSS ngaugma\yvg‘cp hlltpinfsggh e)tcpp@v?ﬁc@@gmqf e HER receptor Alternatlvely or

add1t15rﬂﬁ!)‘ 91@ @:ﬂxbéf' gay &Quﬂ'ﬁ& toﬂﬂﬁdghﬁtw cﬁ§rogngstlc assay to determme Whethdr amplification

and/or@elgrmeés‘é‘on ad—%?(dn&gn]d A occurring in tﬁe caanr Whl(‘ﬁ éﬂrlbuﬁ%to ekcgérﬂve acgllatlon of the
recepter. aind subsed piadhtcnggs, |excs:1§tvopr93at@c¢f the kageptaCamay @glatﬁes apfutaciig
snmuﬂ{a{yl pRREY. AR LB RX biGerARRR HERBY VRSN m@@ M &HbBBin Ghore detail below.
ricety "of bifunctional protein coupling agents such
as N- sud@d{Efideay| - 3- (2- pyridyl di thiol) propionate
( SRBB)S sarBpkG Cantie msd;yeld fotthe N&E&h&l offHER aiekda)ak Jndicating HER or HER2
actlvag C rlc])]yhrﬁe 8(.)[]] %Towaer ! € a?txré{ay% séc* to mt&%ﬁp(; rﬁglls ilﬂc}\ )EGFR HER2, HER2-

I Ona vative esters
HER¥ inysory [Sevged] py¢feried ar@oqsl@l_)descrd@@ Wev déese mathqds th @scovalcnt protein-

proteif rr&tﬂé@nf]grrﬂtqhgbﬂse ﬁkﬂ@ﬁé ﬁt))ﬁl}mt tﬁlv&qw&j&lﬁ of mueh. as O
ut ar e e

zi do co unds h
( pl"g?f"?j‘g B%g“’é‘% ")e“’ﬂ‘ésxséf YR AR Clpltibqog Or((]l:ii% mab?ﬁ used to detect HER

dimergldh bneginbatdsen(, BBRMangiBodies are used to immunoprecipitate complexes comprising HER2 from

tumo%}:l?sagg'hglheglﬁte lﬁcﬁéﬂ%hf} 1s‘?r’iel?ﬁxjo€e'8%i“thgr6}e&ﬁée of EGFR or HER3 by

i1socyanate), and
immupgbloging.| Igénqtl]e @e%@ﬁiﬁg Gh%%lw(ag%ﬁesagay be used for the immunoprecipitation

step ahd the iimuhdpREiBitads tHen@toBéd wiBIPEIRZ @iBdies FAla fi@HET¥Mb&Iimedt, HER lighnds

specilg TIHGRLBERR rEPDR) RLEPAL S B HESCHLACE 1D LBk b Rciiae
complexep,sxdich hre Gymprelied fre iz pieseoe of iERRY [Foki e@:tnlrp}d Bgaads may be conjugated to avidin
and cHﬂle%PpGr%i%@GJi 2aGRIbGmAci d (MX-DTPA) is an exenplary

chel ating agent for conjugation of 5 radionucleotide

to the anti body. See WX4/1 1026. The linker may be a

"cleavable linker" facilitatipg rel ease of the

cytotoxic drug in the cell. For exanple, an
acid-labile linker, peptidase-sensitive |inker,
di met hyl Iinker or disulf de-containing Iinker (Chari

etal . Cancer Research 52: 127-131 (1992)) may be used.
AI ternatlvel y, a fu3| on prote| n conprl SI ng the

e
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0 O her imunoconjugates are contenpl ated herein. For
exanpl e, the anti body nay be |linked to one of a

WO 20060t830Df nonpr ot ei naceous pol ynmers, e.dg., PCT/US2005/021287
pol yet hyl ene gl ycol, polypropyl ene glycol,
pol yoxyal kyl enes, or copol yners of pol yethyl ene gl ycol

angloRe kXEYIRRYS, SRE a R IYSObr-anttoy @Jﬂlﬁ\h@r@qype adsHP, ami))ﬁdlaeo HER? are
entrapped in mcroca sul es 5‘& Pare for exanp

‘mm‘)lﬁl&ﬁ%‘é‘ra\faltq SHRPOiLy éermxffea glétuta?r C w{ng c‘elé]é(?agr washed, ang then e¥(posed to
antnboﬂb(ﬂgyﬁlﬁEGElaﬁrIHER3 ( Biadingeof enapkie, antibpdl; ekigtredy iy lcteeled diteodyer by a
Secon(gry aatEtJO(?e' c%‘wﬁ«l‘a eg ?opasdlétle(ga%lqu)gl LaYes hgg;egu%e%?ﬁe%%%}‘rlggt %’)certam

respecti vef
embowntsv%i@ %ﬁgﬁémb%df iy imigobii @‘d HERé BYibPry ds usedl oy dﬁtCCt‘O" step. In

other d¥Ib6d 1Q§ﬁhﬁflﬁ%andmn95r&%§£ﬂ knSjiROSE, or mﬂnblﬁﬁ{)ﬁ wied 'R ﬁ:ﬂﬂ)dles

nanoca sul es I n macroe ch technl

ar(gtelalic &y %% 8%335 llﬂhw ﬁlé(f lazﬁtsegu $?‘P§1Y,: BdmeLyon gEISlér ce o% Ilvmg cells.
Hunted @ t:h) Bexdiein 01820:€5150, Exampledfud chem{cai3863- hnka'rheclemtdltlbomh(se@lmmldyl)
propmqatéc’ S@fa%g 3 E’cﬁ{h%bl&sm)fsu@élrﬁ’r%d)hfprgp%fng@ kﬁﬂs@ﬁ Bone embodiment, cell extracts

ones” contal ning the anti body are

rom hprigly e HigReA AL KONITeS Y SHSCPACIELA ERFevipued Wit imbodes o
EGFRth@&rH}jRG dalskpefciiida®hna ofthe soprﬁid}ﬁolecmatdelghﬁﬂﬁldLkelﬁf‘ebreﬁnts EGFR-

HERZG R%éE%ﬂt:r% i%g%% is t@l\%&gﬁg {jlmeti\%itton p grﬁlgrléla%éll’éféné‘ ER§CIlhlS result

may b49d§ﬂl¢¢1¢5 Hybsubsequeint WIS BBTR Iith HERE aritbefiieet ober 23, 1997.

LI Pﬁlgﬁegégﬁé ré%xIaKEe @tﬁ% @'Qf@fér @'RE )thlagtil's@& ugéd @de@ﬁt@(ﬁkﬁﬁéR@ %BH‘ERZ—
Pat ent 556 articul arl X usef

HERS s, SHEE ot PS8R UL BE 555 TFEVBRUEY e nvivo and i

vitro Hasea pmhatrzinéﬂér offeie iz otk ﬂd’moﬁlubltomodt ¢ @o@gtot fluorpleemSelvis,i Nag Struct.
¥l ehal | YeRlid i S ximi

Biol. gég @ Fé;;[y %zénrslg takeg ch ?@%@h‘g gon%p@mP Elﬁ)%ggl rs%fg&%n?gg ty to the

accep@xtqowelw thhfr @jmguhﬂfﬁﬂ ee(eqngweftwe BT BHoYtes o8 i sigels Ryotgip @i fpbeled

with dkffe[%ﬁﬁﬁ%&edﬁbr%tkst bR of@sprow udi da#ee brdbe, is E)&bed t«ﬁ 1 mgmmta@y @fte by
sent vent |

g e e
accep@t @bhe, rdsultiBg 0 la red@itiemin th2 §ghor’ 9P EreX8B:c (n]_eggtz )md\pp &crgase in the acceptor’s

ﬂuoreglelﬁ:la‘I lerrugs%q T@R&Etﬁplﬂp&ﬁ:ng of @nQIgly QﬁhsfetAthQ B@lﬁpst ﬁ%@ﬁﬁ Hgdnﬁ)le labeled with
I'S opti onal cont ai ned within t elli%oso

donor@gchc‘zeatﬁr @?behlp con:rPare l1 16 Hﬁqnm@érhab%?tplf lab#,f (witg &@Aobe only. gptxonally

accepbﬂ.lgﬁﬂs)ty i l:dmparSﬂ?inﬂﬁﬁot/ﬂ@epﬂﬁhdd&b&ﬁorfoﬁ]y sdnipees. afpytabldpeobpsadrd l@nn in the

art angl mcludenf rI e§( 0 rgb%n err%gim aﬁ‘gp:st S%gl atsﬁuge gelnﬂgﬁl %%&alm?ne 0 %Y'uc dyes, such as
{) ? &I‘ exa |anost|c

the cyminsidgstoed tamn(de atgms NERD. sespra EXRRyds e»@ptsee@rl@wn(f?rﬁewm 1

measﬁ\ﬂ@é‘n@r}ép{rﬁ@&‘ a%ni)so kR knl the akéran sy d/ or activation

9 hosp ion or,dinerizati 02

Geﬁlé%:l‘ e5 €c nfqueg suénaééIf?{)éc[tect(lzngta%dslfleasurm%pe?tflro\ Pro ew mteractlons n] individual
cells anegafsolmowalid ¢ e &orfelxmnleadqmatnhemleapmngn‘egebcme ltetwe@rnawergy transfer
(prR\%‘f&lﬁroEclaSy ! ﬁ&o?eg(tenég %ﬁatlﬁ@ﬂﬁgﬁg chJZl?eoMﬁ[ﬂvS m'aysbeg@éa%‘ &lel:t)fhe

nor SalTp erred
dimeriggigp plecell eﬂfﬁqe&’préﬂﬁs St S R J%fél’ |% k122 éﬁté éi‘ (1555). 1n one
embodi@éd, QPFRBT if wsbFonGan eidtes “inRipasioat orCinbie &Sdete&aﬁu;‘r&erasxﬁd\laﬁ))rmatlon of

MRS PRk A SRRFRL A5EL Rao B Loty e

techniffea tmeagigre fhoeductivnies dqnmftmechnetifttimehiet apestay itrensfer In a particular
embo&n!ﬁgh Q%tv QﬁéneﬁerFoé?EéRg%@ FRIBOAINGS ueétF@E'? e tSeJ BRGo Mes@al EGFR-HER?2

Wher e patient is to be treated for thgse
and Hﬁ%ﬁﬂﬁﬁt t'@ff&m% an dhsrihed ip Nagy etalsipaatsf Broghipii preel QP 44:338-48
amnpbtalned fromthe patlent and subjected to a
lélgilll : reéfrgrgl? ¥S]USS(§&/ in ccb gmc 1%? sravfthb qd ohlsge(t}l%mltgél?albgg& %@Amques
flxed par af fi n- enbedded (FFPE) sanple or a frozen
sanple. According to one eanginent of the invention
herein, the patient selected for therapy has a tunor
di spl ayi ng HER (and preferably HER2) activation. In
one enbodi nent, the extent of HER (or HER2) activation
in cancer cells significantly exceeds the |evel of
actlvatlon of that receptor |n non- cancer ous ceIIs of

o e o o o . o,
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normal |evels of a HER |igand avail able for activating
the HER receptor in the cancer cells. Such excessive
W@edosMz30on may cause and/ or be caused by the pal/UgNeF021287

state of a cancer cell. In sone enbodinents, the

cancer wll - -be subjected to a diagnostic or prognostic
KenvagigaMerbdads, d&t&@F%(Ml)V\:ﬁﬁtehz&ﬁpleaiﬁﬂbddfeb &ﬁfugdﬁdﬂ t@d0 bR Mluorescent dyes can be
s RUEHEIBSIRL A MR TG0 L5 OB Wl S
fluorgsespteiyts 8¢t as grheragng aqcpm@is Swr FRHET. &d@gx tramﬂralnsl dgtectedte sterglard @eans. Energy

transfBhYay @@de&@t@d §loedytbReud rggaﬁsg)p stalélﬁl ﬁEroQ?f?,’gﬁ%%ts I5Gch @S Sbcal
to dete ﬁ{ﬁglglne whet her, anplifi'cation an

MICrOsSoRY B BRSSP R PICERY T arPIcd b GoRldidpYiqeKEC T AT
whinohe atbbdimbdfels: prcdenecRs&i, MER 2datibodiad dnd Eithext ECIFRQ)r HERS3 antibodies are
direct] qg)@@é Ol tw!) ﬁ]iffgrerﬁ Hpo%gﬁlorgs fo?é‘lx%q lg %s% r1l%sed n%c eest a) supra Tumor cells or
JC tivation o epfor ma res f ﬁ\{
tumorzpall [ygafep fe captapteA iy ﬁtt@rdgfferfaﬂﬂmwedvatrhodjﬁﬁsw‘a@@at)ﬂs defnens and acceptors for

FRETAR {He bﬁ%eﬁ’de REEGCHRR IR Jr ViR RD- QER’_Nhlnlzrs b@ltegﬁﬁ;&fy' JARekidd Qnth@&& against
esS Ca

R A B d R OF ME LA PELAE S b TR b HEF GGty HBrR fHgrre

donorisiiri] agreptbizFS2e, d@ ekanplei Brnckhekfwy aledphn Endegyoransfar i3 detkugedatid the presence of
dlmergﬁ)éetgﬁnnu@?ﬁ’le ragelsda?et fgﬁl% tcméazclcgla )(H?ut such as EGFR HERZ,

tunors. Several pr eferred methods are
e PPt B KR THERes et are st BT HGFE0Y VG HER 1 or HER3 are
fluoreideMity@dbBIRd £ @ded fo FIREET s@@leb.ONS  OF ot herw se indicate

p fi)l shlmt?e}[ enq)e{hme %s of B](rﬁ ?)ge(s:"en 1%\69t1:0n It e resengg of dimers on the surface of tumor cells

iSde“i‘"ﬂ?ﬂﬂﬁ@)bﬂ@d%p‘ﬂt“&’D pﬁiﬁE@rWIEmtl@ﬁEGEﬁw HEB3 usrg dtatderddiatce ortindirect

1mmuHElBorg§c$H€é' tSchnilj s Qﬁ%omqg&m;lnﬁ HERE /N klt@%be@y‘s laécrr g:anmng imaging
recipitate co exes Conprl S| ng

(LSDfsp “a‘%]‘% %ﬁﬁ‘ﬁ“‘&’@&j bdnding g cprgelpay PR o ﬁﬁﬂﬁb‘iﬁ%w Hﬁ?‘%ﬂ‘?t“ high-
throughgut tfduem, spehabedicfoarll jlie apdeasindiieZ ek erk(PRc.OVar HECRB siyUSsA, 96:11122-
27 (1498Jyunobl ot ting. I n another enbodi ment, EGFR or HER3

ant i bodi es may be used for the inmmuno itation

st BpraeTEmbEmen e ece! FOFRIERE prdfer %?o 3imdss iigmpmined by
identifyihg Ielb@nddtleSctmlyﬂhaalsfciweﬁdaﬁirup&lnﬂq%xmﬁf)}t)f thdHfer |cbr&@ﬂ<d§s A HER?2 antibody

is conﬁ%/ 4 tegz rg Xag ?Elr‘?; §)/r PEECQC:S d"%tc‘abadyt‘% ) pggaée% 6\4“? gfeéond enzyme. A first
substrete fap the ﬁ@tsﬁnzwm isqiided prl thetveaqtiquipaidends 4 sogond $ybstrpte s e sgordfenzyme. This

leads HEI?gﬂcmEQ/hh %@EFQAO@CUIJ: tbgﬁ\)@&%% a g@&tabl@ c&r%@nlmg Q@(thedga &yg "111\43 pgjésynlce of
exes Eurl on a biotin col um.

st SO 1204 SR Bt U oS R Py s
the firgasdyp®nd angnch @di tes teowdinRbdas, @relinambprbii@i@d IDNpatticsla einbodiment
tumor%HE Qpcl:eh Iysa?eg Etre @&{agtgd th‘L ééﬁ)r}?tfobé)g)gut & cgr{]ﬁggt Jrvg[h g?uc&se oxl(%ase and a
HER3EGFI'I3<R b‘f“"'P‘IERE‘at ISBiowagaf?g wi har %éadrsht’qf@?daﬁn ﬁluwely ad%iOéﬂ? reaction,
along Ry a DR phakRE Elﬁﬁjasd)mﬁ gddl cMtalNe. PBE pfesénbL BiehRss Yo deBnliRO SYthe
develo menLt pco orel(;I EC%alai ﬁ@eabl e label, indicates the
presence’ dr" het's In certain embodi nents, EGFR

or DimEiRBapaitoibbdrtbyted ssing methbds|bhsgdeh, theafTae "HEsREY sgsrein (Bdaly BioSciences,

MounHﬁQﬁev&f eh), QJ@SCQ&:E Q&Ielx%leshqps P«lata]t QL[”]@JUOI?% n@lﬂé@ﬁﬁt ﬁxblt_slﬁég December

| i gands may be used pl ace of In co nat 1 on
6. 200); B} OFIHE AR Ry BSorPEHEHD eckirengs n i s AMEFAET g ‘igtggprophoretic
tag,’ (ﬂlnﬁr@seshﬁieﬂdﬁﬂ)da rtpana @ity & a Jﬂwracadt gmb SIt aay difdRorbptsd AGRbility
modnf&%r2 }gﬁ_?orgxéts esg?anﬁloeasm% t aa um ue %Fcérgpg?oreﬁl oblh ITrl]uE,:s ualgues allow
for sepgjatiori @%dﬁse(ctz,qn@éﬁhﬂﬂ"ﬁgTdWO)n approqu:xomaure ur(dBSl@ﬁneaddctmphoretic conditions,
such ascailthr) EiedpbsHeR S @129 Sﬂ)@ S&rmnrgf ay E’fagﬁ’rcglmlﬂﬁbath@re[(ogg—x%%: e}y andi,N

one enbodi nent, cell extracts fromchemcally

cross-1inked tumor ceIIs are anal yzed by SDS- PAGE and

i mmunobl otted with anti bodi eggto EGFR and/or HER3. A

supershifted band of the appropriate nol ecul ar wei ght

nost likely represents EGFRHER2 or HER2- HER3 di ners,

as HER2 is the preferred dinerization partner for EGR

and HER3. This result may be confirmed by subsequent

|nnunoblott|ng mnth HER2 antlbodles Fluorescence

Y P e p———\ o o a
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vitro based on the transfer of energy froma donor

fl uorophore to an acceptor fluorophore. Selvin, Nat.
w®R0060t830Bi ol . 7: 730- 34 (2000). Energy transfepCt/akmss/ 021287

pl ace only if the donor fluorophore is in sufficient

proximty to the acceptor fluorophore. In a typical
optiopfREE Thegmobityi nrrdifier, is kinked tp i Gtsethrps binding MaletB byt A$ea@iBle anlsﬂgl’ggiuﬁto produce
aﬂrsptrlﬂiﬁn@c&n@[n% l]“ﬁv.bfﬁ'gt%q%emlﬁcg‘ng%ofety%ge%ﬁaallg lre%(?gm% sCaepQr m{? Prst target, such as

of the probes
a"UCFﬁCg‘HéPf REQIE- gire & betﬁféetBvdmmﬁ"%ﬁmtlhrrgmlnerfy “ay sp’ercaym f@dexample a

polyﬂ&ﬂ&tﬁhﬁmgblﬂypeﬂ—tme P}é]’&@lﬂy Ft]fe@ibs@taigh%ﬂldﬁlé ﬁ\@iﬁtmstaﬁ adu¥)§jty %nﬁﬁlg)}dy fragment.
rope esu | n

ol SR B B b [l o

thereefn increase in the acceptor's fluorescence em ssion.

To Tﬁeaﬁs%ug gronfb%f&astﬁP&prlgés a%ﬁwaﬁy mB E@gﬁ&% an ehffhe %%ﬂ&[e & any

h I n anpl e onor and acceptor '
c emﬁf’l(ﬁ’ﬁ'@éh‘ﬁt glaycba ﬁﬁ%ﬁe(éwdw defiped fogdlpcﬁlf ewgqntt}y: firsy tage@aﬁwg @oiety binds to its
targel, b dtaeidg wdeiiths istvaaed probedarh )énd €PlinkBR alohiyis cl@a@&ﬁ@ﬁs‘?ﬂeasmg the

are On cce accept or
el 80 A RO TS Fh, TRy
eTagP %Eﬁ%‘hﬁ @lwng@k@ﬁﬁtget blmﬁeamplatm wigersseant dyes, such as
f 1l pefRsIGl s&oﬁlf@ndfﬂ@ Q@k?}ﬂhrﬁ%om fs&%'cféa%ed ont anl & E]ecé}l% tatrgépbmdmg

and | ant hani de at ons vin, supra.

e B A AT T oer BB Ess BOPH s oo o i nany
way anmayhe] forgexanpdy, gyantitoans fagtibodyrfagradns@ a KIERWeptét lipda@ obidding competent
hgancﬁ%lg}ﬁlar{g The glgg\ﬂrg agﬁﬁlsuplﬁtﬁﬁq wgl?&\m eg\%%’?e lﬁlﬂn%t %]a%bug?n ttl% fErst bmdmg

etectl‘\rr;? measurlng, protel'n-proteln
comppipd jfgift Bmfh'rg cEPE 51 B P96 bRFipwPTP P e msfose Py,

EXBNP bifhodidBMOF thPhresk vadsd) b NGt tiddhg QSR BNACEMFBSANNES! in which an
antlb?ed Frfﬂéﬁfsgr%g ?ci’sf tﬁe ﬁrthar%ar osdzl:n rrrr]io%ryg | %{3 dr,}g{;ldnégcl)rﬁgrg%%grggges an antibody
to EGEBP@%ER%ﬁeedm mhavlzaquro rapaffle f eledving theflildms er@p efybeafTag™. Preferably
the cl&@inybg@nt mustBE @:ﬂva%%rbe@to‘%e AW Gleavt:,l the gﬂiﬂlg gﬁ)la':% Tumor ccl]s o tumor cell

| %t l% ? 3)- .1 n one enbod
G B B R RATRD gkt mh (P ECES o Rmiody,
whichghyirds WwESGER p-eHERﬁemftrorca’aimf@a Wibon@EhirdiERApaind RRrablERBoved, and the

cleaVQ%z!El{t%’act@&tedj %%9&%55}9 d[ﬁEBFﬂ\BgN oth%IRZ H%ig leers a%Pﬁsent the cleaving agent

ese teC gques neasure
will clegyg the fipking gfoﬁp andadetesrthese Trg™) W&@@ﬁe@mlm of e ichoaving agenttothe linking
groupE ARE g™ nan skete. detlacfﬂed&y R methodlkidvn ﬁmbﬁ@“ SIBNE ¢a ﬁﬂargr Le]@éNophoresxs

O o e AR L e e
For exfimpisy ti"z%tav'omage'awaﬂ@@etrvatb@w exkppsihadysaable & lightsupr a, and

Brm@M}Qlf cfmbgcilmarlt the e%@ﬁ%n&%cte&%n& §r8anﬂ§)d§ %%g)( or FiERBhs e first

%Wﬁ‘% ably used in conjunction wth stan
targetPiace molehs sk BREORLp TS BIROHRS 1 coptFiE e TeapfihepER?.

Veih ho dlB),theQeﬂnbﬁtﬂlﬁenQ the (HERQtin)er is FOEcted X QkENN Qntlbad}tolr &&Q ke@gi:nt which
specxf%?fo)]/ oﬁ%@%r@giafﬁgﬁiﬂo r%%kgi![n\?\% gs d: % er%go r}rtldm%){l{ereop 0 ClthF L#?hr%ceptor 1n the
dimergr ot eins are within proxinity of one another, the

fl uoressmﬂkztﬁyﬁﬁho@%w,as donors and acceptors for FRET

t rans st andard means. Energ
t ﬂ&’r‘%‘g%@f“‘ﬁ&‘ o gRrbdt g‘Eﬁg B PR romgovpection may
optiongly bdifafjpweallby nftmctosat Py fcsrydsrteesrm an guohtivasr soEutiea @ immunoblotting. In
one erﬁgo@lrrl% qgmyno&jémeﬂfa% vxflth %ﬁ? gnlabjogg %%&l%n% m}\ gsgag%g:r Xptcir H'rosme kinase

coupl ed to a charge-cou Vi ce
activity jpdhedmmpyprrsiRiEnto Becpye HBR Bdoesiot haynjiatrinsicoyrosineRiRase activity, the presence
of tyrodind kileChc@sty ankt iRntifderkcifiahhdRbed HRRERDE BQ kB Sis@Fifed with HER?.
directly labeled with two different fluorophores, for
exanpl e as described in Nagy et al, supra. Tunor cells
or tunor cell |ysates are coe@acted with the
differentially |abeled antibodies, which act as donors
and acceptors for FRET in the presence of EGFR-HER2 or
HER2- HER3 di mers. Alternatively, unl abel ed anti bodies
agai nst HER2 and either EGFR or HER3 are used al ong
mnth dlfferentlally Iabeled secondary antlbodles t hat

~
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fluorescently | abeled and used for FRET studies. In

still other enbodi nents of the present invention, the
w@emsersse7 of dimers on the surface of tunor cebdBUSD05/021287

denonstrated by co-localization of HER2 with either

EGFR or HER3 using standard direct or indirect

GrausLFdHAA of | EMBOOS CRTHIR 54 @9&7&!:4%9@ e dpr6® wfu@ Addd. tca@s)x 96:4995-5000
nat ive

m.Ccro cann
999 RGP DF Sooneof beiamur s et e g b e Sdpgimene
1mmu@1=eb191@&bﬂ witht HERA apibodyiERBliomed by apiagsiyaipr HEHRRecoptortfiedRBie kinasgactivity. In
this a%.lggtn H@gg@ﬁgyﬁamf ggogﬁ& dlvﬁéﬂ%lalo@&wcaA'P% &l 9\9&'( !ie SQ[LSB‘!H@&]M%ICS the in
vivo stygpf trangahpsphorgiation 9BIFER2 by EFFR-uFhotRaerylatien 68‘?‘%@?’\‘!‘@ mdtCﬁ@ A
immuiYpREiBIGeh Ml thEEiRrizitke o Atk QVith HERR - tdedgdor @kcﬁﬁé KindseéSactivity assays are

v S B A Bl R A SO Eoh ld Bhe.
phospRotyrbsiie aambdyb@d yetivaior ofipanga tigral tvntdhctiompathevaysysweh aa thd MWK pathway.
Ecﬁﬁspﬂswlﬁﬁﬁgf B Ilecgglgly mziy%e Qs@égiel‘:l' Gﬁkﬁﬂndﬁk&&ta@oé& %M more HER

enzymne first substrate for 't first enzynme
receptgig aaHER% KPP YoM Blobya¥ds Far esaminBrsiiyihdt ‘?eéff“é“efi(??’ the
preseﬁcb&f a&ﬁ&ﬁﬂw{m&ymn th& ¢l Susing achiti bl&spﬂloﬂyﬁaﬁ‘d an@dd o d&rect phosphorylated
tyrosme reﬁ;]cnxe(s) umge %cr:nlilmo?:ﬁglgltaped ?&ﬁ é‘eece% (j ?t %ﬁgc}spl%weo?nqggﬂg %ies ar
commdr@my a:vhébls éelo R Vera B\ﬁdrsam &vD. 8 @ubﬁlﬁew oflaviease Fhsptiqon Ir%erf@tlona‘ Inc.
(Tem&BEAN, £ 0BYAEBibtSchiiRY @fdf(eﬁdacwnlh?)s NebGinfid Je&t'mlada@y §.6 &R of the
enzynmes, and thus the two anti bodies, are in close
ba“d'pr oximty. In a particular enbodi nent tunor cells or
C €lnlandthes atbediment @hapiotydetivred HERE HER2HERBtoainbssdywdyy t hat
lmmuhgflls&%‘makgﬁ ﬁl? NoEJROQAeHﬁPﬁERPMl&ﬁf' lofid 'Iq\]ﬂ ’H%Rgi Pr.l H5R|

ant | I S conjugated w th horse radi sh
Oncol8f18%128ede? @ Wkose is added to the reaction, along
W diferancliy® f@mawaﬁgs;mbsph&pﬁhn amm&cptam 1n61&(ﬂeall)tﬁ5?renot Thiged to, KIRA

ELISB 6lfg$gtentgg>s 3,*?%6:5;2&% ES 8'9?65‘36%%53‘&{]%‘82%5 L0 %W@J) ass spectrgmetry

(commiatesizt e@hmhwngatwenm@dghq@d@wteé HERP)gand Wg @towymtasssaayvuh both a HER

(e.g. ﬁﬁd@z‘é ﬁﬁg&d’g‘glld%@p@sgecﬁﬁ lbfffhespho- tym%&hﬂ'& aMib%Wi (e. g;q)smg ﬂa@ eTag™assay
descri be I C

kit avaylgplq froD AglD BIoSH e e T g

hereinabiveh are expressly incorporated by reference in their
enb)’l n?agxrso (IA‘Q ;I;)ﬂg— [}eg?lc angl;odlcglln @&lﬁlf’aromf{oggtk& pﬂo@[ﬂorylanon status in a
es a etecta ere or er noi e suc as ' a
Ce"mﬂlsweégélé'ﬁ{‘”g?dé‘iﬁlﬁn protein fERPORYUYBYpri se a "nobility
rmdl fi e Ge\hmxg}assibap,s;f@t s essentiall y of a noiety
af{l 0{169 %O(Hll'rllfngue n% CXpI‘CSSlOanragé? seochangsr%rnQa eats%rr ate ;I(-)r m?aSltrlﬁ%HER
phosmdfalgt(m ) acfiyagem daefxﬂmn“ﬂilses(parncxlmyrteeﬁu mtiere thel @mphe@ fixed sample (e.g.

parraﬁ" %EJdQJ) Iﬁ?l{:lﬁlt‘l hgedmgéa% Q%eremrbh@ﬁho@ﬁe@ibnll Jn%r B¢ difficult to reliably
el ectrophoresis (CE). portion of the e

quantify rtegg P g M P S FEFTE" Fober s HER BV P b g HER lgand in

samplﬁ‘&bhdldatey wiiexehin EXP&ESIdn$f thé Nlo@timéro HER tecdpsirs dndorg@t méyt HER figpnd

mdlcabes (()fxtxe BMR aho h§ra1 t o?ac}[lvagm il fhe S gfép n 096 Qﬂb%%%? Oﬁhlg }ngtﬁ(}d
target | ndi ng noi et

expressisa f ffetaeeavlinwncv@emg*w‘ﬁ&t@s inghesgnmlq C@mbeaveafurquwhemrbgtéte"ulm and/or

amphﬁégﬁnlfh RpreBioN@l8k FosRiCd ﬂEl@ﬁhoﬁih&Srl_@tioﬂ or abtid if BE satn@reg et
I.S not

i ndi noj et in

f oi&ccg%%ﬁtﬂ Ilas m%/{hoﬂtﬂ W%%r%%? %figenbis teéte%%)r V‘é@iﬂof‘ 8f {two Xr more HER
receplors@preferatidy s¢lectedfeonf BGER{ HERY, gatHERBalil org ompore HER iligandsr{preferably selected
rom AR e O PR AT o RO Bl ¥l st For

I i gand or bi ndi ng- conpetent fragnent thereof. The

l'inking group preferably conpyjises a cleavabl e noiety,

such as an enzyne substrate, or any chem cal bond that

may be cl eaved under defined conditions. Wen the

first target binding noiety binds to its target, the

cl eaving agent is introduced and/or activated, and the

I|nk|ng group |s cleaved thus rel easing the portlon

o " o  e—— e T e
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Preferably, a second binding conpound conprises the

cl eaving agent and a second target binding noiety that
wepmweifasenl | y recogni zes a second target. The BEDUSIH05/021287

target binding noiety is also not Iimted in any way

and may be, for exanple, an antibody or antibody

exampjer @9%%12 m% HER %t(;fﬁ% BL BEER And BRED,QF H@Rﬁ’gh ﬁﬁR§ @Fgﬂﬂfb@mxpressmn
cl eavi ng Is such t

It

of HER i EGRK g1 Gyl Qe eI AL DR o) Esampi may e et
for exftsaich ¢T@etB@MINO dinchphifegdlin@lohd, 6r3i cdaibmation gitk @pe tonekpassibn bfx@o or
more ﬁl?r&brecgfgtogl P(()jsllt?/ xHreg}%? gﬁgge n' nff}le\(/i gen%{s§)§£ cabll &nx t’)e{tnertt{)s a C(la‘Bldth for therapy
with adiRpotihady. elelmpmp@elsma nMerFeng( PIs)ive %pmtoe hf thargeeaty indiswss ﬂt%’a“e"t 15
more KIER% R§bNEGS0RABly toRrdol &ttt thd I@l@lﬂﬁl‘hb(ﬁ!y e I‘;gitlgﬁ@{vﬁ;cy)es B¢ have such

second bi ndi ng conpound conpri ses an anti body to EGFR
POSitivGiEXRISPAN- § oj ned to a cl eavi ng agent capabl e of "cl eavi ng

t Meribusmieihngs fgrdererprindfz exasienkd gRNAJor priteig fireluddd by are e limited to, gene
exprcs%i|01$ @ F(tlilmg g@?ﬁagsle %ﬁhtreaptﬁ)n %ﬂ) Yn@l‘tu%gg dugntgﬂlt geergal LrQC ﬁ@l @ﬁi’ @CR)

roup or tunor cel
mlcrows anebyys, srial apddsis a&gewxweﬁn tslfté?Eta ?&@S@BWY Gee Et?rﬂéﬁlq'i'd*é*alysw by
Mass1t'éi51 iz =T Sl gﬁﬁlﬂe thxejﬂmﬁé‘(ﬁ'lP@dﬁrﬁtb&dcsﬁﬁﬁl@tcﬁfstoéﬂ@ﬂ&rﬂ[ﬂ(ﬁ)bditd Vreferably
whi ch E F el lh Sl]llr.faC?. .
B R s A e
reactignf{BCR)| @y inivgpaayemdysis sWhat PR eldployletl apetsaskiamyof PCR is quantitative real

time P%g%&"['_ﬁ% Qnroné_mdl € xﬂésﬂ@r{ ot oﬁro? mBfe 8BHMbovel n@t@d genes is deemed
cleaving agent wll cleave the |inking grou

and
positiyesrrsessien If 18 S eBRIPRYT 0UE 4B I REPP SR IITRFS g Hge tmor-type. The
mediaf h@&wmgevageme dtt@rmind@eskentikly Dgte@b@atpouslly Wl mesfiaigf bamp exprrysion, or
ma have%eenl%ct r 1nec?pre 10uslby any method known in the art, such
Y I ary e trophore3|s In one enbodi nent, the

cI téaawswgma’gimvet@és farrfeqptiningeagsrriessipe e taps °§b@ErF~°e§attVP| grptocol for

profilid& geﬁe Q(Bregsn)ﬁ u:lnlgrfké(ﬁ Ehrzgtf rpéﬂrfbeddg@ﬁss&%zﬂmﬁ'm soltee, GL1eAM FINA isolation,
OSI

punﬁcia?ﬂlh]ertme[ tegﬂ(attaﬂri gh%?g%ﬁ m Vﬁré 5(1% r}frﬂ%na?amcges (for example:
Godfreyomnsht [f. Motee diaggesniq 2ai4- %m%@oﬁycm @ aE@FR). GnthédER8: 44%:23 (3€01)). Briefly,
a reprgslarrta%t/e IBrgd’eg%&anm((!htﬁ& aHRh ﬁI Mlcrogm thﬁch @ect‘-?(ﬁ@ Qﬂ'bgraﬁlnrégb&l@ed tumor tissue

onpound 1s constructed froman anti body
samplpsethemlh@?n st ehapEReen eddNAee gross- ﬁﬂgf aa@tse@f %RNA
concehtEatiGHREA repphiit dnb@f@(npﬁﬁcaﬂinhﬁﬁs s agﬁﬂﬁdeﬂ\hﬂ nedessapemd RNS &lrévwrse

transcbged aglrlge%ggeertqeﬁsg%‘c{e 18 ]pro oteré ?q?lﬁvéerd%pgég / ec {hg ?a%a} %«9&{@2’%@ E% iéegtify the best
treatmeppptigERPav lablg @h@rpyqlea'tqnéfﬁ bpsifrpe) ﬁeﬁ)‘tﬂ@e‘Frpﬁf"t 8809 Presaion PP“em identified in
the tugg}ﬁ,plé—gﬂgmedor HER3 anti body as di scussed in the

preV|ous 58 tion ma onally be followed by a

functi offal* Igg’ﬁ’é"t}”‘t’i&?’/ ‘Hﬁf’é 4" as an alternative or

S Uppdeememt HERexprassiomaanplificativg in therrampre vagnds ddenvetivtprognostic assays are

avallablm ROPIB A;Hén'i %k%%r%k&nok‘ﬁ%e%%ﬁ@é%@mt% gf \%tn% @Hé@ﬁR@EPTEST@

an assay recep or tyrosine ki'naseé acti vi ty in
(Dakgy. n?ﬁtfhfamm@%qdfﬂ tisgp eectipe i WmpERRBSYIRE §° fbiectydy e HC ke s cconded
aHERmJtémﬁauﬁngtlyt&@w dierikisiames:acti vity, the presence of

ScoretO ra) stam?ng 1sko;b%rav{szf act l)rane s}gmmtg 1sI ogigrvremgegsg tgzgthg% ttur%(l;]rth]lls
Score H-IER@H@)MpeRgmba n@tnaqane sEivBEIp. deteq[e@l i §F thasl O@o]_cg grg}u;mor cells. The cells

are onlﬂJ s@aﬂt@@{n pg{ SHtheir e@braneNat | . Acad. ScL USA, . 96: 4995- 50_00
s \(Kn 9). This result rmg be confirnmed by i mmunobl ottin
Ccore

it zhwq_qE—ngnogﬁftf: mle@értem rﬁ"eéﬁﬁ't"ﬁ ésrobgﬁlﬁq)la |“]’?§;ﬁlfa," 10% of the tumor cells.
Scorei3mﬂmfme36 istﬁbhi @friplef mainbrine skinidg BRbdetyetly mos tfad |10%)Weld: tlowor cells.

anT % estar){ors v%[h ﬁscorgscfe HEI:CHZ ovéér orsélsﬂ)% s%éspn? %t m. h\ér ct,tgnzechas not

In % I'S assay I munopr eci B I's con f ed

radi oacti ve ATP and a peptide substrate that mmcs

the in vivo site of transphogﬁhorylatlon of HER2 by

EGFR  Phosphoryl ati on of the peptide indicates

coi mmunopreci pitation and thus dinerization of EGFR

with HER2. Receptor tyrosine kinase activity assays

are well known in the art and include assays that

detect phosphorylatlon of target substrates for

. e
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receptors, such as HER2 receptor, and Western bl ot
anal ysis. For exanple, positivity is determ ned by the
w@emsersse’ of a phospho- HER2 band on the gel, ustTgSAans/021287
anti - phosphot yrosi ne anti body to detect phosphoryl ated
tyrosine residue(s) in the immnoprecipitated HER
overeXpRESRHHERE Shereffoke tARQS MIRHOLIE QSIcH8s Ry bl Qﬁgbtgﬁe@d’s%verexpressmg
commerci al |y avail abl e from PanVera (Madi son, W),
HERX ubsi di ary of |nvitrogen, Chenicon International | nc
( ThRGWIasxpleAng HBR2 folpSi &dted bRindbudatintehagpal schrescerrdpandinglto the

L
0 =0-{¢fR2priesieddlept or i s assessed by i nmunohi st ochemni stry
1+ = A RhdNEhod 20018 REKRsBdMeci fi c HER2 anti body (clone PN2A;

n. Oncol, 18(1 8):3230-3239 (2000)).
2+ = gﬁé?"°\*f€?¢\998§°ﬁ’eéfeudet ecting phosphoryl ation of HER
3+ = 4t asefiowr2(080.000pgliasddl. but are not limted to, KIRA

EL%\%éxégsilt?h of E@'hg QtttheNQ%velSwh?&@eagsqg’ l1gaﬁd ﬁ?@‘l)en@ég activation of ;hc tyrosine

imaseoHa ok bt N Sh 535 B GHEBDNGRGIed arosiely 30% o
breastit@derf) ARSI odk YhiRht§ cbldpleR2} sur@villan@ ot sPiviON lafdidinyinidh8S@Ymon et al.,

Sczemﬁh}44 5@70‘}19 Fg@g&"':s% etgal ﬁencﬁ)23?[iuﬁ @?ﬂ%sﬁggci fic anti body

( eAlgrmatibi mgdwtweallew styassday thi INFQRMIM (sald|bis VEtapen Arizona) or
PATI-M&I@W &‘y9§mu§>ﬁ9ﬁ§y b(a Mto@ﬂ o f(yinﬁmﬁﬁx%araf@ﬁén@e&&d ol the to

g assay are _des bed herei nabove. One may al so use
dete"b‘f‘ﬁ)t epﬂ’ff?"‘é‘ﬁé’& ?f|H@R5ﬁr{u?h,§63aP'y§ He OBl | ul ar array to
d elin @6 enfdbdisigk) EHe ydnadr wdNbeSheatHikh ekpresges ied inayl carexpaesy) E6FRyfuch
i t "
cxpreRloR B b ARSI el 5 Tl S PP e deble
exlé%@seip@horaﬁallwé gvegeApression grenmglificatios gay ?iij’é’? gvafugied using an in vivo

dlagném@é?sbh@ I e@bﬂ&ﬁn@ﬁﬂ@ﬁhﬁie}ﬁ]ﬁ@sucﬁ Bs aﬂrantébﬁdyf) WEtH tﬁ’rﬂls the FrBBEUleMto be detected

rl
and is, ‘?gﬁ%‘d"“g g Tcgi l(aglbg e. %g 18?ct1ve 1so 68 C? Oﬂ[e ed;ternf’i@' Pm%]t%? Fatlent for
localitatioronf the &bl e) where HER phosphoryl ation nay be

dlfvf|Pq:,y,ln;ac&gc:ﬁ@j,gn§,glnynsquant ify. According to this
nmet hod, expression of two or, nore HER receptors and

orEReBP o EmAERes P P e AP B P venton re prepared
for st(\Mge beiniting Xidneisdy Rin®the ddigedtdvgice@r puninyr vath ldpikensl @ltagpdcanisally acceptable

carne% exmg ﬁnqs o? Ftatﬁl%r% (l@gﬁg)o}z Qﬁ;ﬂqndc&%ﬁ @Jt%?es R&R !ecfnt&o\‘ %SHEB Ed (1980)), in

I on or ctivation In
the foéﬁ?fémww fogrpulatipjs §r 3apeorD@Iutin: M@%bbﬁar fﬁrs 5@!%@ ar Efflqllﬁers are
nontoﬂﬂ &/ ripicalRMhd tﬁgilgkl,s lafll doftedtRBonS ahifbyed, Glﬁinndllﬁe ﬂHﬁﬁ JiicB e phosphate,

mtratfi H@ gnlgrtnOéga%% g'cgcle ﬁnboé(}d%é%ﬂ] %ﬁsn(Pgllf éfe g(ri] moe%hlo{rjll C% presetrvap ves (such as
octad¢cpidimatylbarrgh hmonﬂmlpddenquztr@thphws clrmldh(bdnzalmnyalrrploedef epagthonium

chloriEiJ] Eh&(ﬁt Hu@mr b!miyltal%é\htop gk{) ?irab@ﬁ%gﬁc%%ﬂnglﬂll Qrfprc{[:g@arggen "®fe&hol; resorcinol;
receptors (prefera sel ected from

CYC'O'%?h‘H‘O‘I—EP&’s‘)a"‘éﬁdd aﬁe-,@'s%)r logls Yl gar gan tptdf @F'slﬁﬁvolypept'des
proteisL b iseéeturh ﬁlem.bguaﬁedrhrmhunaglobamaruymegmlclpnl,ymepsuereagu| in,

polyvmﬁﬁ)ﬁro%one amms) aCl EU{CE as?é#?)“tr)l!a %lu?ﬁ)gnae‘ca%araéme ﬂlStl({neﬁﬁgﬂne or lysme

monogaghansies disacehanideh andREER athpley diaERPCludie ZHERS namr@sq,.gpégxtrins chelating

agcnttP sruﬁlfagﬁﬁm\}éuga%)ﬁ%ﬁsssﬁ&r&@ r@aﬁmbﬁﬁ@]a@&d)r EnR; Qiie-réiRR3 cour-ions such as
as betacellulin or anphiregulin is deter M Nede e\ m

SOd'”TH%"'“’é SHmpleEes iesy “b 8“’?’&?‘%""‘?%?“%‘3(6?%@@? BHaggmts suc

PLURDBIGS™® bil palykthyl@ glgaspPEGE glybphnlzcﬂll aBtitedy formuiations arriiéseribed 0 AVO

97/04%1t Q( Jes%?t ACQ orgtgc{ he% Q)ré ?e%eren@en of two or more HER

xpression of the identified

gene(s) |nd|cates the patient is a candidate for
therapy with a HER antibody,féuch as pertuzumab.
Mor eover, positive expression of the gene(s) indicates
the patient is nore likely to respond favorably to
therapy with the HER anti body than a patient who does
not have such positive expression.
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Various nethods for determ ning expression of nMRNA or
protein include, but are not limted to, gene

weExpsemssion profiling, polynerase chain reacti®rr/(§2059/021287
i ncluding quantitative real time PCR (qRT-PCR),
mcroarray analysis, serial analysis of gene

e X'ﬂfe SRR peter i fornlygﬁm%}épeu@@ﬂ@ cdmpRES 6tk gﬂﬁL &H@Juh‘@d it 20mM

Massivel y Par al nature nci n
hlStldlﬁ? Wtét&d.?(&lg\d SYCIPRR HB# g({l ztt ng §§l g'ejlternét? Bertuzuma formulation
comprﬁhéﬁfS&ﬁgﬁﬁﬂ pertinheingbd, Il(SmMLlﬁndmeﬁHI(ﬂ tuffeSA¢hmmisdAosa 08k Yy polgsorbste 20, pH 6.0.
p r ”Fh ?Jr%mllty R&gllf‘l o[‘s’%g cc%ln§am tlﬂg\ o'h@é%ﬁw cng[?ouQ as R&e%ﬂ% fi&«? partlcular

hali n reac m croarray anal ysi s
indwaP@R)ems treatpg pmj@@ly thOSpwréf f@mpleldenfamaﬁ*fveifes fPeido ey adversely affect cach other

Vano%@g {Nﬁléhtdal\/ &’ c()ﬁﬁlledtv\hme akt 6l aBQE@cnbeh 'fh tf ¥fethod of treatment section
Xpr essi on of one or nor the. aFO\{le
below 8?03&‘059‘1%?,“ iutags Bt "b“cS’g‘P‘f“i“\%‘"é‘ﬁ‘ﬁ‘f“é%‘? 36?‘1"‘ SFUVE {Or [hg Pypose
mtend;edne medi an or above, conpared to other sanples of
C V,

é?g}? n_%llé(“%&s glg(% ll)e:a‘-E.FtFapg@g %’n@go&gﬁgﬁégﬂdgﬁ yf!)r%Ya%lple moacer ation
techmﬂteaswu lr'fgrfag'éh@lyelxrpqawsfpwame}? hrPéWﬂa%cewé@ﬁordél@‘évaﬁ@awles and
poly-(Rle@Wn@hkS)1de) n\{asda&uﬁs, &x&&pklanryconmdn adsdeli @ity JQERI(FIt examie,
llposc)?nssr, ngl?n)éF %tecfc’o%ghgrgsé Wg?ogrin%?elg Sssnlar(l)o ar’uclesD ang ][Sfaenggagstufeés %r 19 macroemulsmns
Such petn@pds pna dis¢idzedid édmtlgttséﬂfésrmagutm@cw Kdheditien, Osahct- Bdli(HR§0)-

MR aih &AL i1RdsL SbaraRbHs by Kedbkdo . smau@%;amgpé; SRSaRRd-RRELe preparations
lification are given in various | i shed journa

1nclud5 ?'Tpnrleerr%blf fnmlceé Sifasﬂlfﬂ hédroléBH? ?oéysynegtc%ﬂtamnyg the'% bé)gy which matrices are in
the fobh FGMP&LartRs, 2. fBrhs, 9@1@@6@@)& ESpegiéstof @ibtaiadd;reldisa malrices include

polyestgg n)pdlrogelg‘ ?(?r exa%?e %)%(i—lﬁrt ' I})e)hyl r%ﬁag;lgé or%ol @B l%§o%&%)%o£y‘!’a§ndes

arts w out
(U Bu N, HFE. 96D, qoBPERers of L sttt a1 -1 glstsraaée afrfisradgble ethylene-

vinyl 4d3@te I:&ﬁadaﬁle tahtR r&c@%fy&ﬂg ﬁﬁﬁﬂ:opc%rr}{érs %ﬂli\clﬁ hehL@RONINAROA™E injectable
S he CO C entr
mlcronznsg ch%Oﬁ o gfactg r%tbl? Ig%co&uéfl crgipoé\{mer %nd n,ﬁg/r Bie aceta?§ araigjaly%

hydrongboegsmidy, and RNA is reverse transcribed using gene

S p%'f(ﬁrlﬂ&lat%ptmaé I%EdsfoI bY) Ivjvpé{&ﬁﬂnsgyuoﬁ) Qﬁst ch §t&‘|@e| h“}ﬁs 1s§‘£@i1ﬂi@(¥oﬂlphsbed by
are analyzed to identify the best treatnent option(s)

filtratign thrqugllsyeglefifrafionamenbfanesnt on t he basis of the
chwmhtafehﬁﬁndoog@wmprmsm@n pattern identified in
t hg)iam]lp'lles of v o0 c_?,y%erg ﬁl@trgapl?eqreatﬁé%&l 'ﬁ'EﬁB d6&RE gﬁéﬁ %b(%p gre listed in the
I cation eterm ne expression or
deﬁmg_mpqtrprp abave Breferrpd qapgsr indipptiens 1ncly(g:rqvg@g cancer; peritoneal cancer; fallopian tube

cancefl bRENQSEe, HeREADNAS i Corase @y (ABe),; ﬁl\l@éah@bhrﬁludlhg'hoﬂ@ﬁall cell ]ung

o TRREL TG L5 UL 22510 Y B SRR,

amplifi¢ag g1 ped/gractivaten s Infoneembaditnentire chncqp@yh myat@les @gb}t]@(ﬂ)gd:mstant cancer

or plahﬂm* Jgsestaln!_éghc@is §\%¥nn@sﬂgloﬁ-GﬁﬂE&jcﬁ)ge(@o#Mtllﬂﬁyo&qﬁ |ré'§ultslt1 §1{ 1%{&:96ment in the
Intensity criteria as | ows: Score 0 no staining is

Signs GFYBRIIESP! BACSHrenbr ane st a| ning is observed in | ess than
10%6i@ffroltbmRér, DRl HSe(s)DEME BER ntibodica hstist b edreyn may be used to treat various

non- n%ggyasglseiaﬁes ort({;jser(%%iﬁ C e r?otna‘I E%)a isTSa%eg grrag s% gﬁrlg i;lclg egf)tﬁ%g&pead’]scase (e.g.

psoriggigirsee Cbﬁnlteqqebqve)n@m%mels serresdermaresterosiiepityPs Schisdelpranodyps, nasal

polypg; S’r@mtr@&t@snﬁﬁ BOY RN roalRbiM; RepidaSry QRSS! ¥R definfliolofe) I AL ystitis;
% of the tunor cells. Score 3+ a noderate

"c”f°8?fﬂ’b‘f“étse°°l¥@ﬁ’b°r"é"d‘éy dearriihgmpery dhes g d'is‘?{‘t"“ﬁso‘l’ci"dt“ﬁ Bsr?”gs's and
dermaliO&oBéuldr hiccateszo defi@i@bil ove) h@8i@ots iHVDIViag dtinbrmal(pradiferalion of vascular
et e B L £ S PSRRI i sy enl

tunors with 2+ or 3+ scores nay be characterized as

over expressi ng HER2. Tunors qyerexpre55|ng HER2 may be

rated by i mmunohi stochem cal 'scores corresponding to

t he nunber of copies of HER2 nol ecul es expressed per

cell, and can been determ ned biochenmically: 0 = 0-1

0, 000 copi es/cel |
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1+ = at | east about 200,000 copies/cell, 2+ = at | east
about 500, 000 copies/cell, 3+ = at | east about
WQ 200076300 copi es/cell. Overexpressi on of HERZret/Us1v65/021287
3+ |l evel, which | eads to |igand-independent activation
of the tyrosine kinase (Hudziak etal, Proc. Natl.
disord&¥6; aﬁiglogSGch 40 s; Bdlar (iselde s(dib3 aéel&ﬁgd)raaculﬁ(ﬂ%dﬁesanbﬁ] presumed ocular

hlstopggx?osnél)s,(?'tn%rtn?e ée|¥ gaz 9%v$£uéa§£a§§r? cim pr{)ﬁ%{?{aé %1{:\/ ee},lcar 1noga|'t]h rctma
vascularizatiogli didbericstimobathBloanee relastd natular dGeneanioe bon@ 4docin@d pefmbbgles such as

osteoa}%\ﬁrﬁ§% cketﬁn@&%@p&&s@] dama q’dll@{]ﬁ a ce?e%él 1§cZZmlg-§%nt(ﬁb9cﬁxz ))l) edemla diseases

ternatively, or a I ona assays such
such ag pegatjc RF@W( l[umﬁb(cglé’lCHC%QPSW/@H?IQ%{\S&hypﬁﬁ”iscfé‘ﬁ’éy“dfﬁne systemlc Osler Weber-
Rendu%&i'u kl&bm(ctl@veﬁ)MyﬁhaSy dlsieﬁsla loP&lerd) foll@ngd@rns &funagiddifish, sbdke,
hypox i e0 lchlﬁr]mﬁ ehy?el;]sensitlv{t)y rezicuc(n 0, the H:O ty Sllg%eg ﬁ_{%&{th Ll l'ldS %éﬂgtg:tnc%)ﬁopathy
GuillafnHRzure syiypme; lgraft gereus mmqisnentansplameemam éqget\ﬁnd18¢asebb<>"9 prgoint

1nflam\Mz'Nld‘1:lhph@?é&r r%‘cféf %auge% 'BSI’ U B84t Rehidh @kcir?)) beﬁg:ﬁastaﬁéj @)?ertrophy certain
expressi on may be eval uated as_for the nethaods

microlig) HfRFHI HGVAREDicTaNH PEREPTS e s Rt Bln YISty e vepes, Borrelia burgdorfer,
Yersidi&pg ﬁﬁd]lordl:fellHERudSIS gl&mﬁbuﬁ)msl‘ee Kprleds agregaion;aeppddudtive@hditams such as
endomnpx%ms ovarlanbn %\{1% tﬁ)ﬁl% dl%§1| %%e(gﬂnpﬁg d\égfl}{] tloq%l %glqr%%yelecﬁng or
mnserlnga such as an
menoraq@ptrwawnqu STt deanTrBk stoR S (R e PEB B eand
glomeklﬁ)ngﬂgﬁs@qd WhteRs-RAdAES eif ARhse); tcadaal hy{)@tr(g)hlc @caf ﬁdﬂaaﬁ@h@ ErlddiBxic shock

and fuln%ilglcnf F E%’tff“?)lﬁal exe‘él(fen;?go?i:s lg Sscl;sa %0 %ﬁnera IVC(F:) 02 s&zt\sF a{; A?zhelmer s disease,
AIDSfFgatahdeadntio Rarkitve’s dipetst amyotfqphimateat scloresis, otinitifigigmentosa, spinal muscular
atroph? gr‘id c@rggéll%eé’éﬁggloh)nmﬁ%g%?QQQ gﬁldr%éshaptanﬁ aFErnﬁaS %E}Iemlc injury; fibrosis of

rnvention are prepared tor st or age b mX|n
the lu'gnlfwirﬁbefWﬁaTrFeﬂgnefhﬁtéd laégfeﬁ%tw%&F%énfé‘r“‘edm’ﬁfwh'mlwc stenosis; urinary
obstruofie b)&ﬂhﬂfne ﬁbhﬁlﬁtﬁﬁ&ﬂﬂkl aﬁcﬂ]{isyno&fbﬂl@ﬁﬁcﬁhl Breferi@id mbiemaignant indications for
therapéﬁerelﬁ g(glgéesfécior%sms %:Jl tnosg écleanB %K a%ggr S?fgsgga% %&%H& ﬁr%%losclerosns
coronfrpgrreryiisedse @plrvp¢riezsevd) f:qﬁcrnmalym fitsepdengma %rqﬁ@wsy @@Pse te’rgo?félma

chronfGRRMIHR M Rcli@istsRF §stic@bfoliBl ents, or stabilizers are
nont oxic to. r.ecj ﬁ ents t t he

0 o Bk b S e e Mot T G S R Mty such s

intravgploGsiPinatseatiod ieg; atadpluamm dy antir@pusdrfig@noer apdridd of time, by intramuscular,

mtrapa‘ncgneeﬁ )ﬁthQJﬂéb%sMh@ lSlyogutglgougshﬁlqrapfc@lara&tlraQyn@ng E‘EPMQ&aP Gllap ﬁ)plcal or
preservatives (such as octadecyl di meth benzy

inhalagiepfeigsy ArYSneyP fdipanistpfiop ahiat %B‘rwiuﬁ%ﬁffeﬁr i de;
b EFOF b lﬁ@fblmlxtmoﬁl?daﬂfeh@emscbsert&fﬁtxhﬂdbbdﬂfﬁﬁk|aﬂfbbdif6mll fdpeidh the type of
dlsease %2') b¥ trea?ed as (eiQonX abovc t ehs:gwlle’nw a[ui( %urséj oq thelal%gl? &He 1 R ngl?otd;]fél
resorcino ycl ohexano
admthepé mr anmntwean diermcetlce)swsys PrEYiYYS Hotame i aaﬂerm@gml h(S!OE@Sd response

to the tatn@&]yazm@ te dMetfo@&tQ%ﬁ%mQ&JyMaﬁptI‘héjﬁéd d@é‘ QE&hMﬁadnﬁh’s@eﬁbd to the
as Seruma Umn el at |

patienf3 qReigigior 96 TS HETeamERY eéfgabaom% ﬁg?swmh i 75 fgm about 20mg o
about 2000 g ofihe HEBR sitibdily aBor ghaynple ik, fixgd dobeandyibe appasiparelydRing, approximately
b UpPyGxim@bly 45 G me TRRATRGHNAT | des,

stmg agg%x%aa?}isé%goaﬁ% ’grtnﬁel?f car or[n? rates %cl udi ng .

gl Whassweserigrahifigd dosesgre adrainistpied dheseap feftekanplealifepnigiseige ppproximately
every 8ek ElprOximBIg ey 2SaeiR, aBFroBklREIPSLry 3FREKS, Iok Eﬂproxﬁrfa@b&be@ﬁ@weeks but
prcfergl{pt azsg?r%ghlatgllp' 8\5?81? \%e-glfsg I‘ﬁ;ﬂiﬁ’g% ?(%fsgnltlag rfc-érlg:)?r% Sple consinug' & b§ admmlslgred until
diseasp progressian, @dstse §varetoapthe tigiel eshietasni AEY\BER mfmwlanPEMR@ﬂIp@S(fqmﬁbout two,
three, ?lr foHOJpXﬂJAM ]?qun(gé HX%@EOS&(SETE@C adL%%QFI:H' i zed anti body

ornmul'ati ons are described in WD 97/04801, expressly

i ncorporated herein by reference. The preferred

pertuzunmab fornul ation for thgrapeutic use conprises

30nmg/ mL pertuzumab in 20TM hi stidi ne acetate, 1200V

sucrose, 0.02% pol ysorbate 20, at pH 6.0. An alternate

pertuzumab formul ati on conprises 25 ng/ nL pertuzumab,

10 mM hi stidine-HO buffer, 240 mM sucrose, 0.02%

pol ysorbate 20, pH 6.0.
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The formul ation herein may al so contain nore than one
active conpound as necessary for the particular

w0 nabsoZ830DN bei ng treated, preferably those w PaT/US2005/021287
conplenmentary activities that do not adversely affect
each other. Various drugs which can be conbined with

t hg oddeRoHen DO Yr RErE loﬁ’cﬁ&%ée@ ok tl'ler!mttbh@y a@dhﬂ@te@ﬁ followed by one or
t r eat ment segtl on. bel ow. nol ec

mor L BBRT S S TEET o ST AT CIRU T B PR B e e
adrrunfs@fedtohl&ppﬂxmpose i ntended. The active ingredi ents nmay

gc?or??g tg rgerp?‘ef{)&r%(genl\ﬂgdlmerﬁrf tﬁealﬂ%H 10%S REFE oqg[ERfaPJbody (e.g.

coacervati on ues or interfacia
pertuzwbyﬁépnrmqt@rﬁ40frl@@0aéma¢m¢)es adlﬁytﬂie@sk ;f?i’@tVﬁR)/w OB Ir ardeseott

approﬁﬁ&t@l} 42@m§tr\fhﬁrﬁ€@§@§ws@§)) aad aﬂ@bdﬁ/ (I“H@ﬁzhi(énﬁﬂé& m&)ﬁe@%ﬁe}ably
m Ccrocapsu

admingiey GPy SEists L O eorcih 0 BsFpet HEE o8
m Ax@dipdre nesher mefgred entoldgiearvs the imgamdenpere bi redrefixed fage(s) of
approyglgﬂay ﬂB&F& &%)é H%E( ahtﬁm@a@%% rrtg'dln’?d) o §dm1r§ngQi Fo%!&ﬂblgé&%% 3 weeks.

ose Rem™n har maceut i cal Sci ences
Accordieg 1 thisctmbediypent, er,eoqwo CRIONEd, the(fmmjes aSAURIBHFRb - A gRogne year (17
cyclesp h@&dgatab @3iscanmay be prepared. Suitable exanpl es of
ul?t rfol(tlhgreegngigde meen S ;jasp gf) %tg Io:%x%%telg ?&IOU dgf I—C&%?targ?)%ﬁe g. tpﬁrtuwmab) is
admingfgtefl b@dyadmn\mse rﬁolhmdrtiy@essor aoe mamtenfhlee CfOGﬂ(a%PfcﬁPPfS’iﬁlais@ld”mg of the

antlboaf; tAb%llt%ﬁe two- ogmorg hllal%nan&rdos!& ﬁﬁﬂﬁ ARSkLESd to B ﬁzm@h%ﬁaryof weeks
sust ai ned-r el ease matrices include pol yesters,

accordinede BijeredieBr exanpl e,
P OTtiyg, zhe Iy ehiangy@tidayd mevek loéuedatjdgatnedr,in (fuman patient comprising administering at
|
least OD € E/}}g&g%tl p%jtuggtgag t() t%lr%p}ag&gX\Jhﬁ’g’ L rhg ﬁger?‘] Ql(ty:g*e x éilp;P %mate!w)MOmg approximately
525mg talPqumLaleM Sﬂ?%ﬂtaﬁ?ro’ﬂ'ﬁﬁdﬁ &j?‘%l%f Brr ety | enev | n y I
acWhed tBe didRG(sALRK] Be paBdit is ﬁreﬁﬁbl@l 'tr@teyl @@h b Con@@hakhn of the HER antibody,

copol rs.s inectabl e .
ot o UL PRE B BALD oot gy e EEAE i s
antimgahplit shemothezapebtic eggprsadhiaggmaicéingt By corebindd glofingstriiof includes

coadnnx}{g&%%pé&l%;rlsrﬁ acﬁ‘lﬁllnlgratm-ﬁhl%lng QerpgytL %&@ﬁ%ns%pa %lc%ﬁﬂac@tﬁfcal
I'n vivo adm ni stration nust be steril

ol or T SREPTBY TIOEP A O P UGHErS e i pricd whil bor
(or all hckiter a@stnts@mmmadmﬂams thel/biolbgiedbdneinids. Eingd thDagimagbaife chiaitherapeutic
Ant i bod | Callni imen
agent {nay lgtae @ re%xr%ng &?0&18&%% %51‘11 ?%&?’anﬁn@? th E{%f{%%%gdya?{e}h pqlgrébocé a ent, the

timing htwegreat G@f 9 pdiigjFrageef he ptigefakelite clemetherpreris aéeahac‘é pt least one

adminis&Hof 8L theQFER dnﬂﬁ)’dﬂﬂ ﬁrefé?'éﬁll_'y hﬁi?oxﬁ@&@elrmonﬂh%F leisgd'ﬂ@ abst praRGBY ;
cer br east

appro%gllf\t!égg Ig?ﬁrl](%(t)rgers% ﬁttern%tg/ﬁl& él'lle a{ltwg&b 1te[ c emdtheraﬁ%ultel% agerﬂ gr(l:dl thf:OHER antibody
are admiistegedbricurceetlyl to the pegieng. ame engle(NBTa®@n;or Frast fat@laaanc"éqcatmem with the

combﬁlﬁ#op Bﬁ&tcﬂémom&%{lc agémfy gntlﬁé}%% c%’ﬁlbtﬁ@aﬂéut@ Béeﬁysﬁchugﬁmcnabme)
ression, anplification and/or activation. |In one

and thé Ba?tmt(e g tpﬁélz%‘rgh)dw rwx.n ipR S}ing.rglche(glggater tlgan additive, therapeutic benefit
to the GRIRADL her apy resi stant cancer or platinumresistant
C Rn ztr)lalactabomr {;116 trx :Tp{:lgl.lg aé%fnt if ac?(mlr}lsc;i;ee nlg % 2111y Er{uh;s]tgred at dosa%es known
therefsrymptmnﬁly(bcfwe@éﬁ@ecv com@r«%ncfnroém éraﬁ@evegatm &@fo%saé'('@)able to
admir®fracdol 6 tﬂg%x@égbblhga)k§§he%elﬂb seeh0pRehrAl6K Sl ﬂosﬂ@)(chaﬁleblﬁ)e&ch

to treat various non-nalignant di seases or sordg
chemagyfraRe o R HBP DGR ATt a“d‘i’rg‘é%@é?“‘tﬁ*}““&f SBYYLPE o ?fd*‘ﬁ’&}é"e empirically by
the skalldd @rhditianare Wlérs da s@métaholjte clpgoheraeig;agaieie gakeftibine. tpredamably, it is
above); endonetriosis; scleroderma; restenosis; polyps
such as col on polyps, nasal polyps or gastrointestinal
pol yps; fibroadenoma; respiratory disease (see
definition above); chol ecystidis; neurofibromatosis;
pol ycystic kidney disease; inflammtory di seases; skin
di sorders including psoriasis and dermatitis; vascul ar
di sease (see definition above); conditions involving
abnormal proliferation of vascular epithelial cells;
gastr0|ntest|nal ulcers N@netrler s dlsease

S o o o . o s
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hi st opl asnosi s syndrone, retinal neovascul ari zation
fromproliferative diabetic retinopathy, retinal
wo amentssoT zat i on, di abetic retinopathy, or ageperBUSsi068021287

macul ar degenerati on; bone associ ated pat hol ogi es such
as osteoarthritis, rickets and osteoporosis; danmage

admmﬁsg ed Qé’x'dg& b@twge%rag&[ @Om%ﬁ)gﬁqgoﬁlgﬁy%&tw dl%&%ilﬁatgf IOOOmg/m ), for

em a di seases such as hepatic ci rThos| S,

instanfd, r dags Isand B efradorediosls, throiditis, hypervi SCOSI ty

S y&%%ﬁ t&%ﬁh%ﬁﬁb%dy &8 hrﬁFnetM@ Eﬁen&&%utﬂ:l a?ﬁa&ﬁer t&h}b&mé fegimens

occl usi ve pul nonary di sease, edema fol | ow n% lé
may be Fogpingd thfrawhaf?fahampa % 5¢0ad <"Hg9pfa9&h et chemopTans iy aeentls) ma be
adminiyepa) @eniitteisstoidchén@@tztabditic QEnt iskREhes kother, diff@dnedntimetabolite

chemotheraaeu?ﬁgg?ernyor g‘%mgthggp%gt{c%%eﬂ&etp ! lS%Qt a% thl’metg%i)llllel I%'r aﬁ E rﬂ% second

d I sease Or transplan
chemqtigefapetti¢ agqnt npageg{ta)@nedpxg@ﬁspechtam greioga{taxflb apgcitabine, or platinum-based

chemétlﬂzu aﬂp?g‘éhtgéﬂeh a@bégﬁogﬁgd a%lz{uﬁtog?xaﬁ]ﬂéifn? Qntlb%y&lh{e Gl hﬁ{ok&ﬁblcm
uman skin eni gn pros i.C ert ai
incod PG o1 S BT aT g v (ta‘rcgga“%/'h’ff& ik and LK 26
“Cocksailb"@€ diffetert chomvtbednoiv hgeurs mayignimiviseraées, Borrel i a
bubtgg'%{etasguhc a Xrg{ t :it 91' )?be%g ined l&'qh ﬁg hﬁﬁgﬁibl)(ﬂr iRfubd z“@ §|lne%r more of: a

t hf onbus' caus et ag ation; ‘reproductive
secong, dfigrent P&ﬁ?sanwéh(foagxaeﬁkﬁm“ﬁh lehs?@fy rftipady such as trastuzumab, or a

HERZWARRE B i ERhdabes mpﬁym‘a QIER?- o@reeﬁedslagma,l sih a6yt TGk huddasiked

vananéitﬁeécrogtﬁg ant§8(§j dnrgdted gan str ao nf?‘gen{] t%m r asaégcu?eiq ant}égrt,o \SIUCFI ?s%i’é]FR HER3,

HER4 armthOfr@nfammmurgll @gmn entmareryhrqomp@mhweh qﬁutaame'fee@r Frrm@@é? inhibitor;

a cardi c%%lctarq kes 9@%@9 or re@gcé @%yom@a@ ﬁ)tsfu%?lhh é‘sso%ﬁéﬁ wfttptﬁé'rlﬁérép)@ﬁ a cytokine; an
endot oxi ¢ shock and g‘gélﬂ ection;
U

EGFRgRHeHE PR ORT BY4P GRS, e PR gay ey
Bevadif@mgb soll|bg [erientedh' usdetlihs easeark AV DSFIN®);attyeching @inea tnhilitor; a COX inhibitor

(for mspa{m% Ia E‘%%nl o‘?’ Cgk§qlﬂ§b¢tbr) %Igy 8&5 ?29 I«;]Tltl =1 #la?‘&'nr {o@'ldr@cée%% (%ELEBREXC'D)

n

a, nuscu atro
famesabtraeﬂtﬁ@?sp thb'éfé gerr?éwq B'ni)farm‘?@fé‘FWéiﬁP BB/E %siesl\'a? Befptphnson and
JohnsBiPdr S ak6niAETRIB6 6 al'aﬂﬁﬂlketfﬂnCSchJﬂﬂnHPMughf hiRibeS/itiGat kds bitefetal protein CA

o 8 S RGP0 PN s L RS0 R vepv om amens

 APCH9% moteic vastiesfosi Rendregmi qrdibR2 mg'ﬂerv@@cme ‘ﬁrem SRty another HER targeting

thcra[%%pé Itrgsttdzﬁrma@rcrem&l}ngﬂ §eﬁt1ﬁ9 er!ﬁ'ﬁ\ﬁ;‘ ﬁﬁt)g éwbél)ﬁ%@j ﬂhftahcﬁor ras inhibitor (see,
erred non-nalignant _in |cat|ons era

for . L BAB B BHRPT PG PESRE BT B R amersee  nbior s

as toﬁéﬁ&ﬁuhxaﬁe HEEEAS8 BEGFRd gl tytogEtk@ae sihijtoradhhekmeab/eme32036; TLK286
(TEL&Q’FQ(B)aEMPaI[Z&)e I‘ e<f:I (!a%gn’ﬁlﬁlgt treS; nans)ép Slréﬁ ngérfﬁmn an&%&n%p steroid, or

S broadenoma or respiratory disease
benud@zenw«a a meghpageptchapireyarthirtieass skigrashersiaedaedagrsiteragies. w‘g@'v&:toplcal or

oral afxtﬁlﬁfn@sal bgay ten@ﬁtulﬁ%u&ﬁ‘é hddRaent Sictod BieRinfbgie diphddhydraRkhgPon
ient in acc known net hods, such as

wth
mepePﬂTer bRyaipic g&?ﬁhgﬁcgf 'FStion, e.g., as a bolus or by
C ORtitalsitidnsapes forfapgof Wiz above poaamplgtpn'ed)d;ergsf ar¢ thepe pregoitly used and may be
IOWCIJC(.F ub Q)%SC%ML Qerd’actlon Es%@:&?{ df'ihg Q&ﬁd and H@ﬁ Q@G&fyo brospi nal ,

cut aneous, Intra-articular, | ntrasynow al
| n{nrag({ (pﬂgé%qhe abeyea‘)erapf%b{célglps th6 PatlFlﬁ Hay %ﬁsplaﬁ:te[j &ﬂlrégal removal of cancer
cells Anak,framﬁm@m&a@dm nistration of the anti body IS
tp Lgregrraglg ghe C?ES é)dyo mﬂgﬁre}af_lesrz]itn ed an?[)odly] oglte\%? g agtlbong' agsi%%tgr'gd Tnay be
conjugdtedckiith @ a@oxiangte Rreferattp the ma@nei@flwmdn@%@veen tp yhich it is bound is/are

mtern%l%\é@lw tLeYCCI‘?'l?gulGr%l—fﬁ i%&eagécd tﬁeﬁ?eﬂb SR&eFof tﬁmn@&nﬁjgﬁ& in killing the cancer
anti b I's adm ni stered reventlve or therageutl

cell “pwi?d@éﬁ's Ip P BRGiemtssmpotipeahipe C%‘?ﬁ@"%ﬁ‘fﬁ‘ BrSF'S & IRFTTERFS &
hi story and response to the anti body, and the
di scretion of the attendi ng physician. The fixed dose
is suitably adm nistered to the patient at one tine or
over a series of treatnents. Preferably, the fixed
dose is in the range from about 20ngy to about 2000 ngy
of the HER anti body. For exanple, the fixed dose nay
be apprOX|nater 420ng, apprOX|nater 525ny,

. . A NN o I

nucleic acid in
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di sease progression, adverse event, or other tinme as
determ ned by the physician. For exanple, from about
wo vae/otd3oee, or four, up to about 17 or nore fPEEUS2005/021287
doses may be admi nistered.|ln one enbodi nent, one or
nore | oadi ng dose(s) of the anti body are adm ni stered,
the cafiqgt dethwexdmples of sueh @FOtmraeenﬁmcmf‘e‘haaﬁ&%‘Ot§§>§é(cb,ejﬂmt§ﬁls fibgaucleases and
pNa &bibedy. I'n another enbodinment, a plurali ty of t he
same fixed dose are adm nistere 0. the ;P
AcRYE PRGBS BHY %F@f“é‘r"?‘@d”"é"ﬁ’o‘%g’ P RAVRT: B ‘isﬂ‘éapp hcation contemptates
adminisiMBA b a8 Aptibadyfot prexein dﬁfb&or(bi' edniEfRerapyt S&pofthyexgmplg W096/07321 published
u f LoXi ose) is
varc i 48 TR g e SRR BERE R S don B0 AR B
apﬁrm)@rcn’a‘t eiiyr AP GaRys (Orzatﬂmthqmﬁ%a%f’dglé@%*)“y cpfaingdyig a vector) into the

patler@{uellsbgtd%o anFQ@vzW'F&t if? Uzmﬁvegﬂﬁeﬁﬁclaf &Kﬂﬁ ﬁfe&&ﬂbﬂe&ly into the patient,
dm ni st ered abouyt. ever

usuall|y é‘é]gf’[s‘t"[ Wredlggétgo ydbre{;%re¥ 7Fobfx vhﬁ amée O{ thg pat &coelllaare rem{)ved the
nucleid A6d & @kroduradfies thael iseladae|lympd the mpdifidd gells nlvemxmémed 19 M@ p@ient either

dlrectg'%E' ?(Br e%r)&%% quigs%{aézi wgltm §§l|§ %&M&@Meh%@ﬁgﬁ%t&fmté !ﬂ@pa'fﬁt?(see eg.

ertzuna are adm ni st ered
U.S. e oh 8Pyt ASARS. TIREOTATFHG o GO GBI Bfacing mclie
acids Qﬁﬁslabte\Ale OTherﬂ@ﬁrﬁqu@ﬂc vatyliepehding@forilas @& tgmacladiidis wingéred into cultured

cells Hlegf o dm vrvp in afl%e d: sgorf %gﬁ%n(%% Zos? y[%chmq%ds smtage Jfo agg%sfgsof nucleic acid
into n@pORION cetiainelixp 111:015@1hgusgf>f mm}eanlwmggqjylo(l émgomjccuon cell fusion, DEAE-
dextrzguet.‘né &%H%ﬂ&pﬂa& p?eglmtﬁbﬁr'h&ﬁcﬁdet@SA SoninRAN uRd veRS Br ex vivo delivery of the
by one or nore nai ntenance dose(s) of
gene ’éﬁfﬁ‘rﬁwuf’mt ely 525ng of the anti body. About one, two or
NDTIR chfpdnthf ;ﬁcfarfw & vilo sadeidrail thefeadttniqies ingludedrahdectidnevith viral vectors

(such.%%&det%@{nﬁ q-\{e?prey si é’)\ﬁ%hﬂcﬁ HGE 35 géscp:gltel:] 91szJHn§ h[ﬁgrnggf M {useful lipids for

nventi on oVvi treati ng
lipid-eirsedtrapsfer @ftmﬁ'ﬁﬁre&&%@%’é ﬁ‘itﬁ’rl?%f:'i‘?é f%{d%ﬁﬂmleétléfq"ﬁglwa?o"s itis
dcsxrelbﬁ%ﬁro@d}ehefnhéf&dacﬁQ&ﬁce@sﬁth @rﬁd’gErld hudTR el e thre® cqdld tsic® B an antibody

spemﬁ%&{aﬁc&l?%?cg In{t;lln g’% r;ryg)?c?neor the t XEF P ce )S'h”a%tgio(sx recep%ngﬂ the target cell, etc.
Whera ppisancs mra tretloyedl 955G img wnEh tp@m uell ﬁtaface W@raee nrﬁen e asiaigd with

endoéyﬁmg ARG lused td ﬁrgptﬂ'lg 'aﬁ‘d?t;r td i§c:19£t§|§ .VCalgsrde[ﬁ;t&g oy\lrzlghlerﬁs thereof tropic

nbi nati on of the HER antib go hat taceet
f°”€£|*i*§ﬁ‘6‘t‘ﬁ’éwaepé‘19f"?d&?s g’gﬁﬁ?'{‘%)vmc“?’l“ gé’r"ﬁﬁi'%fzaé{f’“ ’I"é%f & i grofsyns that targe
mtra&iﬂﬂhr chaipmibhan apentt incacalfjen haf-lifs T teetmiguergratdrintediated endocytosis is
descn < |JI_g(‘)";’) exgxgxglggha;u e?ala.g% oli CRY 9?2%32&?4@5 15@%9] ﬁ@WagrQreet al., Proc. Natl.

ni stratlon I NC es coadmni stration or
Acado%gn Est Pe3410-Hd {1890t Forravisw of thasqurieptly bipyp gtne merkingfidgene disery

protofdls s8e Md&gﬁlne}t cﬂhﬂfﬁ&@@@g%mt ( 1@911) 1¥ed Ao IVODM93/ZFBTB and the references cited
consecutive administration in either order, wherein

thereigr of erably there is a time period while bot h (or all)
actviive ageisof Mamyfdctuaneously exert their biol ogical

acly N odlmM%f thd D16t zlnm%lfcl@ Q%dnbf@ct&b&n‘mﬁmg R @utukul for the
agent nay be adm njstered prior to, or fo

treatraedigf Fanesr Prpg qgﬁr zfordleﬁ @esH‘gg\d awfel 'bUﬂ‘S}ded 'Bhetamclg of mangfacture comprises

a vialei1il Q GikdARIBIe of thehBER anfibdag ccbn&tn‘édalﬁﬂelﬁhndl @a@ially) mpackage insert. The vial may
e T L AP 5 LSy b e
syringen Fprizaayple; he yal efagbe@tfpxy\a)a\p;pwﬁme heles |vyl (8.8-r78¢stvie! t9F 2 42@@& fixed dose or

50cc @Qﬁo@@%n@rﬁ%d%f)ﬁﬁ lw¥th ﬁﬂﬁ{\@%mm |ﬂMr02-esm&K§ateQ %to[b(ﬁls gnd 20mm flip top
Alternativel e anti ngt abolite chemoth

alum'ﬁ@@?ﬁp glﬁadmtchéf 'PIEﬁ{a%{'HF[n St]henélfuéudgaw?rﬁqagflg§ alra le?romacommcrcxal and
user SOADLE, ik Rdihy/oticobitiars, diadnisiikrs, nediles, asd sygiges, éor mul at i on
or separate fornulations. Treatnent with the
conmbi nati on of the chenotherapeutic agent (e.g.
anti met abol i t e chenot her apeut 5& agent such as
genti tabi ne) and the HER anti body (e.g. pertuzumab) .
may result in a synergistic, or greater than additive,
therapeutic benefit to the patient. An antinetabolite
chenot herapeutic agent, if adm nistered, is usually
adm n| ster ed at dosages knovvn ther efor or optionally

o Y . o "
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of allpﬁgprg Wsle Spegi

adm ni stration of the antinmetabolite chenotherapeutic
agent. Preparation and dosing schedul es for such

W@ bhenntdser apeuti c agents may be used accor di ngp¢DUS2005/021287
manuf acturers' instructions or as determn ned
enpirically by the skilled practitioner. \Were the
art iheretiabol cmbedindns the riticle efymntiiciirergmpises avig) eqpijning p firfd dose of a

HER M&E@(e %1 b;le}{?noﬂn%b% Ivs@fdmr@ 'ﬁ?Jd%B@dS 2Bprodm&las £0RelHR I mg,

approxi mately
aPPfO’S'L’O@Sﬁ}Lrﬁ‘PFPE)OT aPPE “laggtlgsr‘?&‘é of ‘Bﬁ%{;‘gé‘%" and 8 of a 3-week
C YIhk rticld\sfi nth@ufhiduapréféreblyHmhe arvtnpiineda/packagk iasatt.i Thepadbak inset may
provic% gn%t%%le aggxtrjl{%tlerctheat%eﬁéds 8% Qﬁger I‘Jél?l@l(t 4&%}&% But nﬁglhﬁﬁc% a Hﬁi}{nt with

erew t exanpl e, a second
ovariah ganger, merltme@)car@ﬁefﬁWhewwwq, @etasg'iéﬁ\;rezgs caiaféry(l\/l@@ non- smail cell lung

cancemm)sﬂr&faee(iancmfo%cﬁl Jantb@r %@% ddrﬁihlﬁémﬁel'fﬁ&ﬁﬁ&ub h E€ancer patient
agent 1s ejither another, B/er nt ar]ttl net abolite
Wh"sed’ﬁ'@ﬁ'ti’fsﬁléﬁaﬁé{&f"?‘?“% é’H‘f"ﬁC"é‘P“ LIeHe %’{'%% "'Speutic agent
t h[abnd emboixhend Ihe amit e digtanifaird @mprisey twe xialpiherein b fisst Wab eapraihs a fixed
dose oc% approx Il?e %Q d geragﬁﬂ{) segﬁd @al tc@r?fa?tﬂ% ﬁ((e%lélggg o@?pproxnmately 420mg of
@f {'axel é cet axel capec:| t abi ne,
pertuzyytndit i num based chenot her apeut ic agent ( such as

C aih RRle AdnibdiméEdt, SRl adticle B m@ﬁfa@%ﬁ&ﬂc&hp&fs&sm\)/q vidld) her@ity/ fixktiviabeontains a

such as . doxo ci.n, 1nc Q imatel
fixed écag(%fla%?)%rpaﬁe)lx {O#(gm&ﬁf gélznuma rgdélgl((le dH ?/n?aﬁng g ﬁXﬁd doie olf ﬁprommate y
525mf sfipeinzarsabvi nor el bi ne) and TLK 286. "Cocktail s" of

di er eplp.GivRkdaisapeuti c agents may be adm ni st ered.
Ot her therapeutic agents that

HEﬁxeéﬂllonwé H)SPHFWFE}H@“&{HYE bgﬂnéielg)lsltel%rﬁvlltg th8 8meraca ey(?\MCL(JJIL]Jre &)ﬁcctlon
1080 A fi fe@iteBduleiicR Muisida00y20( f0e2208XaNPHARCC)a gr owt h
[ E&yq’°§ﬁ°ﬁ%g I%ﬁ(;g ant [ Qgg ¥aguch as tr asf)%gp@;}e

ch 1 nduces apoptosis
HEFER over expr eSSI ng A&FF HBs]&%lﬁ as 7C200t?‘19317 }996
hupmni zed vari ants theceab)iz2ian ant i boeyvedi7 e96 ed

against a different t iated gniig such as
B HERS. HERM:  antiCHERREER! compoli RS 3

ant@4 est r ogen corrpouﬁiﬂcgﬁﬁﬁ%% t anoxi ﬁE‘ﬁS 1§P9 an

ar pmL sk Nl Ql/etnf?(;‘n’areall&@ﬁe@b? BE QJ16Cih@dkdh- ll(nttﬂg PXapROIThOdisclosures
reduce any nt)éocar ysfuncti on associ at ed with the

?/‘t"BR‘Fﬁ’é”essa’H“‘ﬁ@ﬁ‘eij AP YRPEEeatg (such as
TARCEVA(Tr), | RESSA(r) or Cetuximab); an

anti-angi ogeni c agent (espegy @{,[WEﬁevam zunab soI d by
Genent ech under the tradena & m); tyrosi ne

ki Teeees¢nherabple eyekuates do@RPUaipn ABpTBTOkingtis (P AR %WE@V%?OV‘*"“CS for the

HER &fody p@uz§atali;add éxﬁn’ﬁinbﬂ tfa&fablabllii}(ﬁﬂ st&fdﬁﬁtﬁl& til@lgh serum concentrations after fixed,
body ?Ngltrgllﬁ -eblggylfi lo? Eggngseedy dggl%g r?eﬁl}?gjel a? ngsC%mmlsBE(yT%y }\) infusion (q3 week)

eitherlais pivéigit-haskd JOARBEST R (ke))or Riixed 5‘757 V‘ZQ_V'& P‘I ‘@5(? ’@g)f Pestypumab serum

concér}'ngnngr?‘ ng &Q&%Q%d %0 d-hQs@ ﬁftﬁdiﬁb\gnaﬁ(;h@ﬁ&ﬁ@ caﬂﬁﬂlsin@ bjB(batlents and

rom Sc ering- Pl ough); ‘antibody that binds oncofe
1458 ghreenpon-Gme RPB. SE7E ook Ty egBUB AP R VAT BE 3 e ARy condidona
estmtRR Gt Bite(aStibH IFGCE 1H5mlovﬁhﬁethbfﬂ& IvMé&E 2-ranpaftmaanmédaktesrdosiribed the data.
Body w&%ﬁ Cée%l%\zla;‘i)gg\lr gte :gerr]un\\/ a osPl[a%lgn »@? ?Fr i zﬂt con(na e cting clearance
(CL)taad gpe-bunfgeetarve (REdy wisen, sgmﬁfanfasva!rk@ff@bng deSérthHSkq"rYa‘Bme at central

compgr%ﬁént dV@j B th@ﬁrla%&ﬁi 6L, addhvE (B3 0. ZQ@%Gncﬁi )L, rebférivall OWeight only
ras 1 nhibitor (see, for e? rrLg %‘O 3/18t64?17()rﬂ0delusm 4 posterior
explainsd b3 B IRPTTPatisef vaifolisigieh- Friatqniobte ?’B%iﬂptﬂ“j‘ gap

predittVP SeSORBYea §&0d Iperfantiinbd. tCompBadadifi-as désppoteebiamd BSAbasédosing only
HER2 and EGFR dual tyrosine kinase inhibitor such as
| apati ni b/ GAb72016; TLK286 ( TELCYTA(r)); EMD 7200; a
nmedi canent that treats nauseassuch as a serotonin
ant agoni st, steroid, or benzodi azepi ne; a nedi canent
that prevents or treats skin rash or standard acne
therapies, including topical or oral antibiotic; a
body tenperature-reduci ng nedi cament such as
acet am nophen d| phenhydr am ne, or rreperl d| ne;

. o r

ey o,



10

15

20

25

30

35

cells and/or radiation therapy. Preferably, the
anti body adm nistered is a naked anti body. However,
wo bwcarssobody adm ni stered may be conj ugat ed wWed1rUs2005/021287
cytotoxic agent. Preferably, the immunoconjugate
and/or antigen to which it is bound is/are
reducehthepapelhtion eatiabyijty fseadyestake, tronghSorceritagpns by 6.296 4n8 aS@respectively, in 1000
simubBERABRMob Graflel HERGE offinal D sHTTHNRERA Irro%at ! il bisd Mhvea tha

t he cancer ce I'n a
the PSerRBYT AEHicctstHifl Preirft?ﬁt sefszqycsta&grerﬁh cpngprifaiogs @ro“r arfargat PP ese/mL were
similatfdliowingl e, veighCdr BSABAsBEIGiIAE QB as Gokluded B4 AIIINuShuRaniSd GRibodies are
pi B R e G R P RSG5 e e HER
antiboNy | pdesuzfimabnysing Afixeid dose attieanamoér. t he anti body protein to

the patient, the present application contenpl ates

adm ni stration of an anti bod or protein inhibitor by

gene therapy. See, for ex DS\Wp06/ 07321 publ i shed
Studibrnd Radedts 1996 concerning t he use of gene therapy to

SR LU ARE LR R0 DM T B R
Pamcaﬁerﬂgarfrréﬁwﬂﬁenanfvrec‘i mﬂsentr wat eptdinee frpmall @nmss c eI l's; in

%tuﬂpl &'ﬁd PBae Ié' d{)@n lalFep EnultiBeniét, YQe SR h1ANGE Etydytt@&alnéﬂ@thgéaQty tolerability,
into the patient, usually at

and ? acok1 efic %@ S t zlur eCtdI tr; l

Pp4gacglied e eﬁé ek 9pHiRrred SupEarsly ach singls peeaio Wbl\‘?ﬁs with
advartqdeaﬁdreqhgnanwdaeTlp&tpramrs regeicd h dsse aff rertizemabeadinistfe@ by the IV route every
3 weeﬂé*'a@ Ia 90 an@(é'l‘@l mh§10|ll cglrttﬁeold gﬁ:ﬁdthéngats 90 Inﬂﬁé thed al%r? ln%&lﬁ%uen@cycles Doses

he nodi fied ls are tere
were eraﬂarrér(o ditradd: rav’ 1§ F“g/kﬁ)d? cobgvpd @, 3 Sétn‘tc&rvstu rhapedmwr tokerated dose
(MTIp 0kOdeSinedenihe lﬁg‘lﬁﬁ dosBliecdn w&rr&cﬂeﬁ'pb&mg ﬂlg ﬁfsmyae &hﬁatﬂé{t @ samples for
deterrﬁ;ﬁzﬁrgﬂ 0 ergjzumab conce ?gtleogs#wetrl\éoco cted at scriaat\}rée p|01£B1 pélorf tSﬁ’ :cllose at the end of

re a varie ques
the IV ipfusieneldi d Sy andifdoess, endamd@ts 2 5n{5 @nWISa@uengcel skcond RAwnent cycle, serum

samplEsﬁEM!eﬂMﬁﬁonV@FéftugﬁﬂﬁmceﬂtgmUrﬂ%re\eﬂﬁ:t:tt@ﬁnot th the AL, | BinGnutes following
erred into cultured cells in vitro, or

r.ans
me“rﬁfg‘@§mFW°rﬁ%“%én’s of the intended host. Techni ques
Syt 2is @ plfager 11, opre-1dbelasirg fearm, @fultiaenek eialdo a@iutle theibw@rall efficacy, safety,
tolerasmtg Q?ﬁr' tneac[?fe& gil tLr§or |b£Le(}/ ﬁéﬂﬁc&dﬁ&én%ﬁ ﬁle teltP F cy ?@cr?uzumab Qno ﬁcfapen%%r'ith
el ectroporation, mcroinjection, i
advanps Apian §apcsh, In which tfearheqarrmapn&ecmtp er had eesyrisi! fodlpyingmprior chemotherapy.

Thesd&i&tnﬁﬁ ebcei@t (W mAerr&Wﬂhz)ﬁmhtSdﬂdnn%@Eéﬁ @ a $riRle afoht MEPA®O- mmute period
stV V rus. e current
durmgpﬁe # clcyoé atment a\t/ %F )hegg SEé 0%4§;1 C éo ow% glfa e;(p T%l@ﬂﬁtfraffé ggse delivered as
a 30-mpipytq lufdeortcrvené fveedsr qugng swhstdyeny freagrhent e deso Dgrir(gghedinst arsl second treatment
cycle, @&lﬁfﬂ Q¥plediSs deldRfiR@sh ¢ 'pmlaﬁr?ﬁb !:onyén[réi@ns wite collccted prior to the dose, 15

SOC| éed Vi rus) pi d- based systens

Oo-a
minutes PadBrar PicdLe pispor rfﬂraadaﬁ%%ﬁ"sﬂ%d“dér'anéren SEPPIgs i dejerpagpation of
pertuzamab cB{OFiALionDE@RECAHETtbd PEor @hibd Josd @t 1 ExadRH a@9r.theleRd FHIRV infusion

d LibsbREd: B8 ndntcylig. desirabl e to provide the nucleic acid
un%%o&%@etmnﬁnnén agent that targets the target cells,

s Uty § @aspPhass i %ﬁlybeé lgrg@q: frmemil gigentgy randprhized \gudysie eva]uate the efficacy
and saféB1dp fv&bm&feﬁbﬁﬂﬁ)ﬁk b pruzirht® a&rﬁﬁr&@rﬁd é%@llsrln le %erht'rr%%tsf\a@tﬁ m@Xastatic breast
cancer wrtcf\n?cpwte())(r es(s)ron ) %afnaﬁtt gcg :h p tr nts receivy (fpe E@OSOHEEIVa]Ef%sron

BR8P Bt B BT PLE HeERrT s paR s
admmmewﬂ) P\ane90pwmtterenodas 8 & neptled ingidsh orethd B'eydla Bilewedhy a lgintenance dose
of 420“‘@%@/6?} chrytS‘%«reg@ Eﬁ 4% nﬁ‘rﬂ%@ nf&s%n Eﬂﬁ‘rk Ldb%eﬁﬂeﬁt t}ém:nérb @yele? Ig the second

capsid proteins or fragnents ereo

dose cﬁgpt theatiegps recgiyqd ap Vp‘@fus"%ﬂ’ﬂf PEHEIMaL anadPSOmagjgéq qyer a\ﬁmn*@]«;te period on

the 1* tye@ednd 8 o 105E@A G a2 aBO-AMut IV GBIIGbA &Very 3386ks PIrRf SbRGuehdd@ktment
target intracellular localization and enhance
intracellular half-life. The techni que of
recept or - nedi at ed endocyt osi ggpi s descri bed, for
exanple, byW et al, J. Biol. Chem 262:4429-4432
(1987); and Wagner et al, Proc. Natl. Acad. ScL USA
87:3410-3414 (1990). For review of the currently known
gene mar ki ng and gene therapy protocols see Anderson
et al, Scrence 256 808 813 (1992) See al so WO

P B i - Y o o L
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treatment of cancer or the other disorders described
above is provided. The article of manufacture

weowpnisses a vial with a fixed dose of the HERr@MUSInoxY21287
contai ned therein and, optionally, a package insert.
The vial may be fornmed froma variety of materials

cyclesS HG Ed?? sé%rﬁ?a Q{) opée%%\ ihdtion (Q’lggtumb p(ﬁlce%gﬁlo slqvepcycoﬁ‘ected pnor to the

DI er ce syringe. For exa he vi a

dose, lﬁaymb‘é f%\lowm fapndf 't“f“él‘?ﬁ endop days §pndds d‘efl"arhe fipst yo rogypeat Cycles

AddltMha@-&eruﬁ%ﬁmﬁes‘*&(agg'mflda%ﬂd)f ﬁiﬁﬁﬁm%co&gﬁt&tlbﬁs &kre t@kct@l phOSO 18 dose and
fi xef ?,OS% » DAl KYO GREY{ err? ZkI: uro-resin

15 mipuigs pifeR of ‘Bé\’dﬁf%'} USSR T D POP al uni num cap. The

Drug asshy cl e of manufacture nmay further i ncl ude ot her

P@ltu aé‘ieﬁlmdc%@e{nadpén@ wgrﬁ 8 fﬂmmglﬁbt@d re@ Mrﬁﬁ{g enzyme-linked,

st anapol nt, I ncl ud I ng ot fers, di uen S,
SR N PR E A R S IR o Mp———
serum@ﬂﬂﬂ)@ I HBB:EHpcmtzhrﬁabaWaE detdc@d fth ﬂmmhflﬁ%ﬁltnhhh Ec-bdsEplikisREoxiase (HRP)

d acks\élié%Eﬁ%ﬁ cm_, réltraorel%cshlx anqg I%r)%nele (lj%éle S(‘?gl%g@%gylné )(w;% used as the
substr&@ ®ngplor avplpmmnnaughtjfy Sasnmgruzapdr dhd avay bisy H@ﬂ!@tﬁgguamrﬁable

concemg(gn@fb@;n@/ﬁm #opéqmmgfmhmn% anti bOdy The article
manuf act ure pre erably further conprises a package

“W“?Hgﬂ??“mWﬂ@”B& Ra%E i nsert may provide instructions to
B.ﬁiii]]aﬂjn&bleﬁneﬁrhlexemeff@dmdﬁﬁﬁg waopegforradesig NOMMEMT (Boeckmann and Beal
NON’I{/[EIGII"J‘Jgsern(gulé% %an %QJI i cl) mdbﬁ\?ﬁﬁ&m&?érjo%qhnlv\érstﬁp ()Ryaﬂfol'n?al?San Francisco

, cancer cancer
(1994Peafisste V4ot dast 10 SM- TV PRERERA9A M Cemtsp Vistgh orran compilr

(VersoRB 6L rwb NEEkfehasicRirQakaR In6de A YnE fand th@-Ic&ﬁpﬁﬁﬁléhkal G PEmodel with IV
1nfu51%g?v{:rghtttct> g%uggpg]ngzgﬁ%becrpnctanuggcrngl;ng%%&&8 )f('lrstr oerger conla%onal estimation (FOCE)
methogl milh hfeiircadctionvaamed broughog siphodgHbaitding nrocddure on e
){?}gﬁeﬂtﬁén’or Pnr)]c%l \%%ﬁjéeg O%C&tl e%q}&grﬂgltv“ﬁaq' va@QHM k0$ fhe Pk\ﬁfgameters

VI a ereln irst vial contains a fixed dose of

appr oxi gt ¢ ngy of ertuzumab, and a second vi al

contalngaa ‘%fgbgdose approxi mately 420ng of
A mufapiichiiZ UsVadite rédlesasiahdadirwacimppaleni@nt folliwse articl e of

manuf act ure of conprises two vials, wherein a first

vial coptains H fixe of appr xi matel y 1050ng of
)ségﬁﬁawl con |ns a fixed dose of

91( :
pert uzuthbb, g
approxi mately ggrrg of pert uzurrab Vn. Deposit of

Materi al s Thefollown%hbrldoma cell 1jnes, Vi?ﬂ’
whereqlySR0tet BEPRP PR HEARRE PTEER Ty AT 3T P B Fgfpatehs nd e
10801 ~Uni versity Boul evard, Manassas, VA 201 10-2209, _

typical jgihve ( RDAOC)e pomiption celiysieefar vaestof eomariaPegualis, thasepfdtus indipiabpatient.

The n Q%hee‘g— gg'n Hﬁcts ;Ivg@mélaﬁ z@&@bﬁ-fan&:%z 13&:98,5 an?cﬁ)% at%TlQGegﬂ&lonlzgaﬁcwnts to
6 Cctober 17, 1996 4D5 ATCC CRL. 10463

be CS"Z'EEEd RTetinpus(og éi‘?“ﬂbﬁ“?‘lo“’g‘wsi% §E|*—Eﬂdtpﬁé?3) %Pé‘i“&fef ées%ef““tﬁ'léie

Contlhlfdt{s&ﬁlﬁdbﬁﬂwélf E@ntededl bisthdidtheddn Bed PORvaiuas, HﬂWllﬂgmg 61 to represent the clearance

estimate fn r tkuct 1ca|I age ltz'xlz?hn;gedlan c?varla? dbl%’lgolto%%gsrc%\‘?’arlgtgs vrere coded O or 1 (e.g., SEX=0
(&l PRt Re' Spec iti On are expre

for feinglg §E1§elrfartraq1b Réﬁléﬂr(ﬁortﬁﬂuqaeirmné M@E—EMAWFBLSE 1116 Tepidual variability was
modeled %%%Brtl%%@lluee C%‘\élafhdtli@lt es the popul ation
phar macoki netic (PK) and predictive covariates for the

Cpi= &Re@pr D#@ Q. Whdp&xt ) 4hd @H&J@ the ﬁ’ﬁ\ﬁias@%@eﬁm newdl- ﬂr&i&teﬁ afnl:eﬂﬂﬁinbﬂ feypectively, for
% st ead -St ate trough serum concentrati o

o sy -5 PP A AL G N B eors

distritioRl WHIE PR AHMcRicg)faRG, Y |V infusion (g3 week)
ei ther as a weight- baSed dose (0.5-15 ng/kg) or a

fixed dose (420 ng or 1050 ny). Pertuzumab serum

61
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concentration data fromone phase la and two phase |1
trials (ovarian and breast), conprising 153 patients
w@nue/A7B387 concentration-ti me points, were pool Bdr/i82005/021287
this analysis using NONMEMtn) with the first-order
conditional estimation with Interaction (FOCE
i Mtheremddnstaps petween frodwralAnddilrbead Besian pyyaeesns e PRrpuiuetepsang individual
Covarig{eawce;elepq@ﬁatgl;ggmgaﬂ agasﬁggy,elmaam&plo@%umy@és RidIH& of kovariate on PK

I ne atase were si ficant covari ates
parametfr Wi I@119@&ﬁ*§ﬁ@eenem£yovafﬁﬁa°%% gl FPABe S (8 (RS ond volume
of the MEEral@odpadRbdt) w8 Biamwd.| Bifeh.& faf Joetiate NYddl s tHeiiddiMidu@PK parameters was

vol ume at cen art me
constr dg

Y mcocioragpﬁ]tﬁe\?gn%arnb Obmi(is Ayﬂt ?é%/gd)elan gacfsvg}g el[nl\ \ma@!)n process was used to
deternﬁﬁslpémil cavariage, mogd ifq kdch mnllvrjuaeﬁlppaaqn]q@ﬁ)yget@m)@gﬁnly ‘the si ignificant covariates in

the mc#dnl %«rhem%g:égﬁel%é{ c'o@amatlaé oy a Iugnﬁar @erma@f@nc‘dﬂﬁéaﬂﬁk (chh Eshi@nght and BSA),

I on nodel using a posteri.or
only thehmest SiEH Cfa%d’ﬁs fﬁ@l‘"f’(b‘("ﬁ%ﬁ’fe(@el @ﬁﬁ‘xg?l avafne)te ﬁo%&z 8bta1ned for each PK

param@@r&ba@ fen HRbGRIo foBNEinBSA haisiaed tloSriatgpoaiby P codebdastelalporated using a
back g attJon vzsasrlablllty of steady-state trough
ac 5‘6‘ﬁ’ BRTPAPPSRs by 6.2% and 5.8% respectively, in 1000
si Gruparisewlofsithatied srugswdtrepdelapg eensyctm of His cofidT Rec! wpaaed on the

typwa?%)t)dnléé loR gk dﬁa@ﬁ)sécl pﬂ@sl and B oed rioR4l. b Heﬂ’&bﬁlp&inﬁ QiAW rarchical models,
percent ages of ' s

ubj ect s
v i B OF DG ORISR AP DI B 8 P fprsof esdom
(nis tl?thffEEegéemLth&/\Bﬁr@erS)r pardn@rersibetivéen e fidi afid tk(erdducmmgﬁi T&b;s approximation has
been ?%own gab%eglagg '?QI‘ I} OHE Mﬂl Usqilﬁlgtlot'n h\ﬁ%o@k\tfﬁwghal J Pharmacokinet

anti bodies are typically dosed by g
Pharmdaedyn Pty S @OV Y- Tpfiscrimiafpiodicaenh opdel ¥ e in & objctiv unction o

greated @il 7,80 |dlagr§e)6f ﬁ’éed@dmmihﬁt)rﬁ)%ﬂoﬂ@ 1¢ hegnicRcalptel Y005, was used.

ertuzu | xgd dos &lin th del

%E”Tf rrgf’ﬁd’l"(zgd%hv 5t e lancif’fp?at'r'lgé g}gkes(%ggdpllgtesmbgéémssm mode
foraglhn§Kanrarhgr¢3$(sgm@k)ewawm@tmfqu he appropriate ethics

comm ttegs of the par{icipating centers. Witten
%ng%gg PcoosmenPonvims. g negyfromall patients. Study

Phasf, |,g opep-label, multicenter,
dose-escal ation study to eval uate the saf ety,
tolerability, and pharmacokinetic profiles of
L2 i S HaRMER OHBAY oftfeafined i ALe and final PK

Whergggh{mfg%?u(gd '(r:“’t“srg'pg\ﬁ%t Sfvanced solid mali ?gnzlanmeegn ™
modeIl'l'mawplatl ents received a dose of pertuzumab

dmi ni st ered b [.V.route every 3 weeks as a
P""“gﬁ Tﬁﬁﬂ‘f"‘é“’\“\'f i °d§| SAU8%he | sl cycle, then as

J0e mpdalevauatior in insc;wdx wiilizad b Seasremyesapyie isshniqup o swaligethe stability of the

final ﬁ§o¢:ﬁ4n@£sﬁgg£ e é)nﬁ&nce%teraa@i)f p@r@ﬁlct&ré THE/nk6@9! evalbiaod RQhididuie &dnsists of first

ects unti | X1 mu r
creatipgdata et ?Sﬁ‘é &w B?otsltrﬁ;éopﬁ?rblﬁ E@ for}a 6r§ 8aan¥V g)m %r Ege ML E’E q M[P)ord
VerstlMMHQnech(B Aidkmid, Sy Zalaod) then etadininerparamge esimatsaiopdaghsof fhg replicate
data sets 'Fhe rfisu gtfro%r]O&fsu&%gf{JHéH r\@rlg 0&9&9%8 {h@]:nlezgrﬂﬁ“d W84 97.5™ percentiles

seri a points: prior to the dose, at
(denquh&thq;_\%&: qofifidense infeyral) for the p(mqlano&tparg_m%ers were %ﬁan gedﬁbqﬁog]pared with the

estlmﬁ&q)fﬂl@oﬁ@déﬁda% 5, 8, and 15. Dur ing the second
treat ment for,dete !
oo HDTE COHE ROt PR oo G| SE AT LB RO R fra mocel
describe ghe pbs@x9edriiata (¥ aps erfabV PloaningvgkitehBhagtagedyn &1l ’r?é (20Q4); Gelman and Meng,

Modél nlIeHénngiE T&l@ﬂm%veﬂ@% I§ Gl@ W}’R@na}e@oﬁ Sasmaﬁzﬁer'ﬂh eds Markov Chain

si ngl e-arm nultlcenter t
Montg ﬁeﬂoavé'faatrcrf Boeg Ratoghapreag S al/ CRCy | 828 ‘P%%ft g‘ﬁ’ “ﬁé“y“"”’ Daa
Analf3ls TG4 Ra@n: CHAPRA-SDRBATRCHEDRA). a6 thsy artalyems, ter2. "M, 258, 26%/(median),
of pertuzumab in patients with advanced ovari an
cancer, in which their disease was refractory to or
had recurred follow ng prior ehenotherapy. These wonen
received IV infusions of pertuzumab adm ni stered as a
singl e agent over a 90-m nute period during the 1st
cycle of treatnent at a fixed dose of 840 ngy, foll owed
by a 420 ng mai nt enance dose, delivered as a 30-minute
i nfusi on _every 3 meeks durlng subsequent tr eat ment

o o T e 1
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pertuzumab concentrations were collected prior to the

dose and 15 mnutes after the end of the IV infusion
walosngg3subsequent treatment cycles. Study 3 VGI/ES2005/021287

Phase 11, open | abel, single-arm nulticenter

random zed study to evaluate the efficacy and safety

75%, 9@* ahd3™ prdehBés@hthe SIRGRR dfth wiRE EdmpBrdED seh@idd B Rt mstagsfoame
ast

ent s with net at i t
sy PRV R P P o o A AT 5 5
parampeers.iventssd to sigelae eD0peplitars offrectpbgesvedigntd st apdisy statstics were computed from
each (1?91@ Qllmﬁfagﬁ ga(#as&v%c p@ste?gr ]mec{]cld('eedlﬂﬁﬁﬁ&%f st stgusﬁc%gro%e simulated dataset
oaélng ose on the 1st cycle fol
was themiompasrawibehebseredest mmtqugangmvenal@\ker Y @ haseigted by @lc@@ing the
t
provolioh e i s O ST L B Sl R FYREF B cnloLARLRDA JRHE B e
statisticyyfeepsdingrio B foéi@\rlﬂwumb@a@aaanfo@eg fg°Qdowedover a
90- i@t e period on the Isl cycle, and as a 1050 ny
p " dese AsI@ABPE ) ey, 109)i nf usi on (bver y 3 weeks during
subSequent treatnentcycles. In study 3, serum sanpl es
Wherd s s (e 1k émr%umq%% RS dﬁe%mes ROEERLH Al @stulus)m OWRERise. T(,0) i
Fecte prior to 15 mnu [ ow ng
a realeaqauvaus of (i plserue, tesaatistisn bedauysit 18 realfreld mﬁhmnqugdqtm Tm. rpsQ) is the
test stz(lj cs %r(r;rg Qg {EFﬂ”éd &l%él%!it? ?rfm&égg‘hé) qu&J) (é&&éﬂ%?ﬁ%l ﬁ §96§ s(%ra)

erm na n o concentrati
c oln dsitiondheeS o 50, a9 gl i ot alsplaeder cach time
pomtsqf&dn&flduhl@)ﬁtl-éﬁds the ALthieRGf S %@ QMLMhc fetllr\ﬁlﬂhmﬁmt)unﬁ:}ﬂél &F%he 2.5" and

95.5 a%atnglﬁ??%a %teB'):}l Méng@?‘bcésgt{&el'sl Qnt?reTg tﬁ'a?o‘i]eé snmu[at%d data were

determgme@y me- | i nked, i mmunosor bent assay (ELI SA). The assay

Pertuulﬁﬁa% Em)osgéé_m F%Il rB%Qe lal\(ym{ghm%llﬂsnkg capture

pertuzumab from serum sanpl €s. Bound pertuzunmab was

detheéipad porgiatier Fgerdel “ﬁﬁ‘tst R FERInELe HefE HpgEugconcenirations and
exposfre hfeex ﬁ)d:a,SEA(,IaRR)rel ghdBacddsiodingl SErunA edaeﬁeabmhm&_abmesahmwesqe of
pertuzlurrrllz(f‘bg))l’ 106“‘] sﬁxbég e e swguli]aYed ff(gg %%éddﬁgke -5'\{%)%% lKSed !icﬂ%g egM@r?’usmg the

S rate for col or eve

final rmsie!n*tlthflyat%robwm&wmam‘g (Wihgepipsagnppt) Wasﬂaammlﬁﬁiafﬁéﬁhm simulated

subjeé?sl‘@éyvédfd @Elng ]QQ%&EJ{J;’ %5' n%nzqu anlSIgnSOVg%/ n{m—o ]9.&5/ 0 then a 420 mg, 6.1
pertuzunma humai’ serum Popul ati on Phar macoki netic

mg/kg%l&hglsmg/m Gpmfhsm‘nlom 3t@in-oh Dm;eat 4pranded - Bfdde ghte m@hactonwgtratlons

~was perfornmed usin (Boeckrrann and Bea
obtinREXNENES (=i L e W@EMW“ the percent of
subjed® WAih@G4dy @ét@ HBugh LitamesishdbyloRh @l dohd@kidatiah (2@@&/;&; ABCd fE4) BSA-

based%%\geglé%ﬁsg%t)%v\\%geecﬂéYa%gifr%{r)nrl]ﬂav %llﬁag\{lc al]li s?\)é:he u(s:eéi 1o é\l ermlm steady state
average éRFoSUrAUCss)) - acchmithg @ thd foNneMg ehpaGdne St ructur aI m)del S,

a one- and two-conpartnental |inear PK nodel with IV

i nfusi oRyy Ore_fDPSQO ser urmpertuzurmb

concentration-ting.data. The first-order conditional

estimation (FOCE) nethod with h-e interaction was used

t hroughout the nodel -buil ding procedure. An

exponential error nodel WBESUKEN to describe the

interindividual variability for the PK paraneters: Pi

Deroggaphic data. Thedgmognephip Phiafagipristigsiof %pae@\%a?ql uggdgin Fhéd’ F(é’§§¥5t§ re listed

nodel was inplenmented as follows: Pi a, (- ) QX( 1+
inTallg3h)  (2) med(X) where h, p denotes the proporti onal

di fference between the "true" paraneters (Pi) of i

li ndividual patients and the typical value ( P ) in

t he popul ation, adjusted for values of covariates

equal to those of this individual patient. The h,p is

the random effects with nean zero and variance w2. The

Ox , and QD are the regressioy coefficients to be

estimated for continuous (e.g. W) or dichotonous

(e.g. SEX and RACE) covari ates, respectively.
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Conti nuous vari ables were centered on their nedian

(med (X)) values, thus allowing 1to represent the
W@b®anzssee estimate for the typical patient w paT/DERIDRI1287

covari ates. Dichotonous covariates were coded 0 or 1

(e.g., SEX=0O for female, SEX=I for male; RACE=O for

Caucasi an, and RACE=l for others). The residual

varlab%llty was nDdeIed as proportlonal-addltlve error

qurpd and rmdel predi (‘t F‘d

concentrati on, respectlvely for ilh |nd|V|duaI and
dedig

Ag:ﬁﬁ?{lve residual intra (hd|V|duaI randon? Qf@Ps 2 2
“%lhgg I buted with zero mg s and varlances and
Alb e rel ationships bgfween structural ased
Amgﬁyﬁ§hﬂn“§§hxg@bg§ of thig o PK paraneters a lyvi dua
covari ates were exprored graphicatty—Based on
prelimnary expl oratorynaial ofpgasns t he effgct of each
Geng@vari ate on PK paraneters was tested. ITnitially, the
Mdlnf | uence of covari atesg on individual PK paraneters
Fefale e. , cl earance and vol4aane of the centra$ss
Raceonpartnent) was exam ned. Then, a full covariate
Capgggei®®l for the individual4lPK paraneters wa®Xonstructed
’“ﬂ?“ﬁﬂ@@?boratlng t he S|%n|f|cant covarlaté% into the
Higp¥el .- A backward el i mi‘hation process wasZfised to
Naﬁ%ete nine the final covariate nodel for e&th
énlmﬁual PK paraneter by retalnlng onIy he
ot e . 7 1.
&Bg@%(i%ﬁ¥beh varrates IH the—rodet—When ulguly
correlated covariates had a sinilar phar macol ogi ca
meani ng (such as weight and BSA), only the nost
Ssl tgHliof 14G&Bthufuaﬁ$ qum/wl&eﬁtﬁli(ﬁﬂtlﬂﬁ goﬂlt@ whrb €018 @Mom 135 a8ents in the three

vari ate P ar anet er
st Ot G R e o P M BT i e e s and 73
from ¢h¢ phase Igast|cartcéranml. PRusthe evbjonvm £94 8P biohegtadealts irsthingpalgsis were female and

accoup@&%mrl@iagl% (Wtﬂ@@érhnq&r@iu%gﬁ&ﬁcentga&pﬁfal A% %Ets had low HE%]2 expression
ternative structural nodels and construction of

tumor€81{flérmdé)e/ gl%amres%acg ubsgg Mrleﬁmf)rﬁénql)y]ﬁ pnddipd good physical functional status as
indicagpd b gl DO Eadteirt Ccﬁip@zgﬂtﬂ@licblﬁgym}rﬁﬁps p@ﬂddnahdek@ﬂut &GMr (]i (&tll @he number
of patteﬁtsc"&'rg] %n%‘s% CS&HHé%eraP\% QL\)E §r6n?a¥or F)l?l% el ggtr acq ﬁg] ). aml th mlssn{_g cbvarlates

erences I n the lue (0] Ive Tunc
were imgutedryith e repdlipiraues: Hin 384 (070 s pwmle@nwwowamgm@ only a
docunghted d’a&lﬁld@ Hhté RhelsmpliRErindi af RIpBIBES obddr & EnddM MK hsitRity analysis conducted
pamet ers etmeen the full and the reduced nod eY
o asRp T SO P R b RO EIS G A o fspesed no
&@mth@mﬁ@mﬁ | NTERACTI ON estimati on nethod (Wahl by et a
ﬂo;P MBM delﬁﬁt APMO%QQM%O@ d%g‘lbllzd tﬁgda g:gg %)hln onIgompartment

iscrimnate two hierarchical erence
mode'&ﬁse%q taetrpnee ofbisetvr Bictiet Ggréed) evd deqsaqsucmlcgs A @preﬁergaﬂe@pertuzumab

serum@f)ncérfn@lﬁid@lﬂﬁ): proma IED a GRS §R FRODEhBarlnRnt@noddl GRiilfultraRtB GlFids G)Aeﬂ; The
The fr ction of inter-individu

mer- R Vé’éa(‘)ﬁ% o) ﬂ%?ﬁ% S SO RO B PR el e iy removalof
this 1 tehme did @@ red@iSih @ MatOER sighificansingtave@<THE) PatiedBRdtiOd Sindtién. herefore, only
e : (3) 2 2 Wiere co CL, BASED

1k“n%h%“&?éf%g%ﬁﬁim%géﬁgggﬁpeﬁ ‘inter-individual variance

Ofe etftceatiapesentdof b agathn@ndmbingigincPvianagh, was next assessed. Incorporation

respectively. Popul ati on Pharmacoki neti c Mde
of a CERIANGE A MOINOTHBCLI &1d Ny HPRIRYE] BRIt (Fr-332d6=33 ¢ i vautthe| cpyagighce terms
were @R PO Gy ARAOR Lol BN S B PP il W07 r o027

confidence interval of paraneters. This node

eval uation techni que consistg4of first creating data

sets using the bootstrap option in the software

package Wngs for NONMEMtm (N Hol ford, Version 404,

June 2003, Auckl and, New Zeal and) then obtai ni ng

paranmeter estimtes for each of the replicate data

sets. The results fron11000 successful runs were

I . T ol N =1 1

I T Y 1 I T o
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estimates of the original data. In addition, a
posterior predictive nodel checks were used to
weyabozse’ t he ability of the final nodel to deBCcr/Uvb®o05/021287
the observed data (Yano et al. J Pharnmacoki net
Phar macodyn 28: 171-92 (2001); Celnman and Meng, Model
I've. mhﬂ ek)l zmg hae ﬁhlmmiehce |ortpatrmeeﬁanmanohd"(datﬁot #8wiRTherefore, the covariance
hal t er DJ, eds. Markov Chain
‘ermﬁ\)%eﬁ“t “é—" r&é‘t“fdof‘” CﬂvaB?t%l%F eftodel Byjfdine AR Frplopspaytpalisisgsing the final base
moddijab hﬁp@@;elalt&ghlaﬂgt%&%éhnal R ane fo Alvere BB, AerkfRE Rovariate
Anal ysis. Boca Raton: Chapnman & Hall/CRC (2004). In
effect (s waTRl §rarmiged dpting tig dgyelppmit pf the el mod@ BithgovEBleh
(nﬁgtltl%r}")nal?rghé" thQ&erate%angt§ \If%rs orbgf\,g t)ért zsumgl]; se%uEt orttcentrations and

observed data were co
weightgdiesidugly egus Ridictep) gerysmeonespiragpn rpi?tefm pyvia Fm@ dex-Be Frethddinal model,

serund dleundid (A&B), p(;mp whigtt (W) RKsdimelSlalind tiﬂ@sbl\hd}kd’(@Lf(Pmlre tfné r&ﬁglgmﬁcant
0 sinmul

cova S R MR L5 R T Pl A 015 Pt st snian
Covars%eatiwlgtlmaﬁstelwewéu% dzrrpbltlte df ffertgmmaaehrabfompdness velumadfais@tution (Vc).
Incorg(ﬂstﬂﬁ @ﬁcovatlmt%e @%E:ﬁ&dg nu g.gﬂ faﬁﬁ)vgll tl?etfl:_t)k:gj ulgt IO%P 3 fHotwg\%} the

statistics fromthe sl C was '

eSUmAEIEF " Wist Rt 1B bS @1y éla‘mt-@é’f‘ rgteatd ¥ pdghe panrdetftr h@mates were not

influddeed &data@ot(sfowhn). FAce[xBe @Sdriakma tefh v2Ye r@ﬁh&dﬁle(ﬁt‘h kHRGindl RBdel. The final model

was1ﬁ’J59 %r%to n, of cases in which test statistics fromthe
nul data set exceed the realized val ue of

g e{ W evasct 2% bis) etngee BOg &0 the follow ng
(lggt ( Gel dRoaRd Mené 6) supra).®1 11000000 .
PPC = %S&Vq) T(y, q)) Where I (.) is the
Ve 4 BligBEAy “Tilntt i on whi ch takes the val ue 1, when its

argumtemz |s true and 0 otherw se. T(y, q)( ?s a

"realized value' o f the observed test statistics
The parameterseimates of she fied nodedale hynntatied obiaRE 9ed data y. T(y(

rep , Q) is, the t est statlstlcs froma si nul at ed data
Table3, ;Paramefer, Estimates pf;the Fipal 7 »sinaeokingticiM ddel
Parauglysy M@&é{éﬂﬂb&ﬂ%ﬁ%th 5 (h, 95 th, and

97.5 th quantiles of the similated data were

cal cul ated for each Qrgns! Pesp figts  qri09pigiraReplicates _
patients. The nunbers—e—+ obser‘.'ecﬁdat—a_t_hat_f_eu*

wi thin the boundari .0t 5
quantiles (95%| nt er%‘?}%t 3“’ J]g%ﬁ% ggft aﬁ?. les (90%

Struckd?&l%dﬁ@' ) of the pyoted simutatedjdata—were
CL @gfagy M ned. Pertuumm@q osures Afgbgs 05b?<@% BSA-,
ve(@nd Wi ght - based Dcanm(g(lﬁge final qujzzgﬁ(b olsfy K model
Ki2zuksused to det er nilngoi heesst eady glab@otis0uals)
K21¢dmdent r at i ons and |@xpoasse af t er |bizxed,2088480) and

Interyydividual- aaiglstitydosi ng. Serum concentjration-tine profiles
CL BRY cl earance of pe¢Rt-ugadhb for 1000669 BAdS wer e
V° ‘@?le ated for a fixd82 (88N based, |d6.0WBI7gH) based

usi m35?-@86} i nal _modgef-! @il#hd3$) dat aset

C“‘"d‘ﬁ boot s{r appi n (with nepl acerrent) t he
ALB gn % P—Cllb K dat ase% Wi % $i nul at ed“§9éu6 Go0t632)

“&)AVLTOI:l a 840 ng, / kg, or §F)| nf usi on
V n Da Ten a 42) /kg or
0 h nn’(p'iago. 1. ’onrl

BSA,QI] c 2N e
| UII UVCI [CAV AN BN | LI} ey

Y~

ReSldgd Vagab'ilﬂ ||| vt
ropditional e daaspt ate t ncentratj, t d on
AV d, CHEOUT tzb%&&%r diffe EQ %)%g%ﬁ% egi mens

were thén assessed| In ad ition, ercéen

a. %RSH1 p¢resat islative sthnd st erad wf B Afikatd £ sm,garhn@@m;ﬁﬁuter afppons bel ow
a target concentration (20 ncg/m) after a fixed,
BSAbased or wei ght-based dose were cal cul at ed.

Si nul at ed cl earance val ues wgge used to determ ne the
steady state average exposure (AUCssr> t) according to
the foll ow ng equation: AUCsso- - (4)
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CL RESULTS Denographi c data. The denographic

characteristics of the patients included in this PK
w@anabysszs7 are |isted in Table 2 . Table 2. DenoeRtEpk005/021287

characteristics of the patients included in the

anal ysis Medi an Range Age (years) 56.0 32.0 - 78.0

BSA* (nR2) 1.73 1.40 - 2. 53 Weight (kg) 69.0 45.0-

éﬁg}% A L'g:f geg[e;ﬂ [%Afzgén}gt)lr %? 3aly pf)gblaég ng&lsth%%:? e 0.2 r[%L/day aFd the Vc

was 2F7&1Ll &t 1612 86dBanelexe 0. NB|a®d @258 d&s #eﬂwcvewﬂrﬁltﬁ#dlﬁdlﬂa@&ablhty for CL and
ycasi an 141 92.2 African Anmerjcan 3 0 Hi spanic 4

Ve in g g1o0h eupue) st oy TRaf BT Goek ipis (9 ) grdepgupised s 4V, ar

31.199ad Y 6.3% rrés@&eveeyr @ﬁ}par&l th 88.6 aRd 2018%56 Sor BE bsbI ALMYBIhS R lcblRiates. The

congent oi nts wer ected fro 5 o
covarﬁxgt %eéch?f;'&%n@l? hagd gﬁi{gg ttéetfﬂalng)ge thag}OEeﬁéplet 15:{1 gl‘lx)utrgf%z o% the interindividual
variaigea for €ht KHowgesar ovefghtGiipnt h(@lapkma 8138 df inteapatie@QarfabibnfdrlC®. The covariate
effect%hﬁ§§e)(lpla1n9ya@5dt 34y, Gﬁmgﬁnﬁlvﬁh 1 azjnanc@ﬂ)gVZ g uTerf%PnkE‘ef? ﬂﬂ%&%?dency of CL

breast cancer tria orlty
on Wif H'éi YrpnBéftwith the, b%shW%deHﬁ%iF%ﬁe%f%ﬁ*@ ﬁr"é ﬂﬂaﬂeéasahwn in Flgs 11A-B. The

estimRGGYHARED, of ke 114131191{27 ﬁ reggectm? serum pertuzumab
concentrat’i on data. subj ects had | ow HER2
dadeldiyalpationt Erom the @omaﬂ datesed, 1890 sPqcgE{ul Hoptsfrap eme eere ebtdingd and
comp&h& td ttla)éhilﬁaijébgét'eh QL. MaR b&fﬁia@(m@ﬁd:stmgs SR04 RBY Sk ‘Bédtstrap procedure
functional status as indicated {Vﬁblr"réhECOG ( East

were %3[5 g)rtléetqav@etw&tgragbgf tt@obl%mz)l daﬁaé?.ti( nglcgttngfhatéhedl‘eveloped model was
stableg [Thd 8P Onf@iencd intefvaie fon tharliesd-efiEct padnicenwgrewartdw, whigsihdigited good
iggvariates was very low (4.6 % for both height and

BSA) and the missing covariates were inputed with the
ST Rrediqtigemodelsheg &/as(w t@o@lugcé@gwlwfﬁﬁ Findgigdel to describe the

obser@ea AGE NEhE Bhdl @d@uﬁt&ﬂ'@h@ﬁaeﬂhttehc QMeylnaudj@Glﬁm&@ﬂd SAdORLJ8@ parameters,
was use%tto snmti?te 108(? re 1cz\1/tc-:st yTBe test ftatlsstilcg ng %t ec% laed? 0 egc:sllsogélgse %?]00 simulated
dataseéf lflssc t2\- liﬁlsptah bistegramefithe ¢100@ mnelsteabwltleh@ spesd festtsiagatics, with the

reahﬂa@ rvﬁﬁ@ t)ﬁtﬁesobgeﬂeb [Eﬁtsﬁt%n&snn(ﬁcgt@d Mﬁtal fifeY Q‘ﬁé &Qe&b@ predlctlve distributions
were fl%gnl ficant influence. Population PK anal

ol B ST TS VB estippaled PV SEepe iR 04> Eééfaf*é‘f’“ fipfigties. In
addition) éhre pOEPA DL dvENied papaimath@s@ekrations twitkin e0vANGOS5D luaatile &@del of the pooled
mmulLM&l hWfd 86 gand6§ g%zrlspgcggel)g QL Pe§Jlt]s gjggestgé fRat tlfo‘ model was able to describe

representative pert
and predlct the data reasonably well.

preci

Pertuzumab Exposures After Fixed, BSA-, and Weight-based Dosing.
Predicted pertuzumab steady-state trough serum concentrations on day 84 (Css,trough) were estimated for

1000 simulated subjects bootstrapped from the original PK dataset and the final modelusing a fixed, weight-

based, or BSA-based dose according to the dose schedules outlined in the methods section. These data showed
that with weight-based and BSA-based dosing, population variability of Css,‘mugh decreased by 6.17 and 5.76%,
respectively, when compared to fixed dosing (Fig.13 and Table 4).
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serum concentration-tinme profile fit to a one- and
two- conpartnent nodel are illustrated in Figs. 9A-B.
wdb@eiorsser - i ndi vi dual variability term (h) of M RUS®Ss/021287
removed from two-conpartnental nodels since the
renoval of this htermdid not result in a
statistically significant inciabkde (d<7.88) in the
obj eCtIV% function. Therefore onI y <x > vc nd vvere

r et 3 regicicd; .‘ rt; ALNAP £«v_-! :;: S £ HE v ; T8 g0 - _’J‘ ﬂh.l A I d .
presence @ﬂ%r igulated Subicets Bootstrappedgrom [ |
was next assesse | PK Dataset Acgarding totheBjnal Model o t or s

anong hcL" vcand hi i inproved the f|t (d -23.2,df =3).

However, the ’Utg'sl e TS VS ug\lglt.(nu Tlsgt?'guri]}/mcg/nﬂ)
estimted (%CV > ﬁ@i,,&@é VE 4 smrrﬁ ,easi:;rﬁ!@? e
correlation (fcL-Vc=0-37; r QL-K2 1=0-27;rvc; KZBSA based Dose

=

1= erﬂ-lﬂl)m and nave T12&d e 1 nfljuence amgopar anei er 254

dat-a—not chn\r\n\ Theref ore; the

1
UIIQ PACIC T

cgv elfl‘i%gH%e tefms wer&@fot retlai ned 1o covarjate 1686

e T RGEaTodelr pur T dr g g7 t1Tarmm [exptor Y ana ysts 5248

US| W@af N€ 11 nal - basggRpder, Tio apPaEERt ret a |uns|56H@

DEFWEEMGIPOT ENT 1 al CQVeggl at es [and MK 4§er e r et TED:

Theeehah €, coyari at eyf;f ect_gn Was 7j9he exam [1ed dybJ &g

t he ssvel opnept of tshesT1 nal [odel ¥ddh covall at €35, 49

Forvatidae: f1 nal [ nodel oxgAih covdri at esg7opy €di CT €d VERSIH

% Volse Ciededdemt Uzumab serum corcentr atd.gns and| wei ghked
r Esedddmes ver sus predicted sgrum concentrati pn plots

| CabbisdPmeg/ml B) | body weight (BW and serum al kal i ne

Per@gnteof Stbpemwitn i gs. 18A-B. In (the firet nodel| serum3

phosphat ase (ALKP) were the nost significant
® Percifd Vidahod LIRSige8 ¥rbth @kediabid whitaRahetlisME Bbl@lioMA dgadabd.i ty for
pertuzunmab clearance (CL). BSA was the npst
significant covariate explaining interindividual
vari abil i of p'annmmmcemd&alvamﬂwrment vol une
Percgpt Vdf‘%‘t“rq%%‘égedn (Ve) IW% aII omof covaXiléhce
I e

fxed ose
terns anong h<c t|vc a n

I'nmproved the fit
(d=-14.0,df =3). However, the est| mat ed correl ati on was
no’i‘he p%&égé%p Q_Qh ?355,;0 mg)wtahg &QF %m% %rlrtragg' Itfz@ ?ml were similar,
~were not influenced (‘dafa not shown
with valyesadf 8.3 % emdred Zaner fexedh oeightbesed) deB}SA basetdhiesnrfgr rakctivgy@hble 4).
similal BSuils WBA! & yss Sm 2l e
imi Dar Ua rsre o Ipbt[é}r}si)egﬁljﬁgvt\fgéndgjfsls H%e!t%hrﬁg s€rum aldy %‘;@Agijﬁqfaf?r 1000 d:lmulated
subjeqtman'ﬂabigﬂt & BSAlbhsed (ﬁ)smg:’aﬂ)&%tdanheﬁsﬁdlm Qfability By dnd N2,
U tlonP rfrmﬁﬁ:%kln ic Mde] and the Stability of
resPeq Hey r‘-“a ERERET L i3 BE TS S TUB A TE 4P 67 PAGEBAU spuouen after

a fixed@dos&/@RGEht-, prRrBSArthsel édsadot Wul&toﬁd’kdﬂlreﬁltrdﬁfe Weight@ife., WIE< 10" and >90™
e.ﬁ iFmat e = Sﬁ({) rameter estimate x 100The CL of serum "
percentile) B IFATR )i Mot R HRUTA) Sistrovgd BACBHIF g Wil T kesthangt il oo 0
perccrbl& ere27:124 (lahgd 287 @MEb.%),132.8 \Yan Wi ta 12547) hnd 63D @rattd:2 sap ﬂSOKgm&g/ml for a
0. 203 and 0. 258 days , respectively
fixed ‘i‘oﬁ“t é(F ighta g B esed dss éf’arertrw Thsmeregntaggef chrs i ROPHBAtiPY Wigl) Cos trough

belowXRl@t serverbfodheati s ﬁﬁmdgnrﬂ waid ¥ 39,2129 tind®0 % for fixed, weight-based, and
i nterindividual variance (w) and expressed as 9

BSA-based desinzqgapertyply) @ledug pertuaipal €5 voech {Pr Pepskiyarith Wikeragr targy equal to

90t p@&ﬁul@@er?4iyp (Eéﬂée 17 b8 1@%)362@}%};‘3 W JtB %‘ﬁ3) %\S%'(éﬁgﬁsro 2 1R33)
e effect of

megni {568 (et i a&%%raﬁédosaﬂemwsdw Tt epases o it n i
populdtlﬂﬁ Rk Glglo.)él, BHA a Mt beARECRndeRfatiSrlof Z(HQUEMWCFC WO M Rlueng 7. 4%,
pl ained only 8 3% of inter-patient variability for

2.8%, éﬂ? . Sth&r Btdaraeh tasdi o B24-bispd dasipe RSP hetimids suelis 396 pbined for
i nterindividual variance for Vc in the final node
The dependency of CL on WI agd Vc on BSA with the base
nodel is accounted for in the final nodel as shown in
Figs. 1lIA-B. The estinmated t aand ti/2b were 1.4 and
17.2 days, respectively. Mdel Evaluation. Fromthe
original dataset, 1000 successful bootstrap runs were
obt ai ned and conpared to the original observed dat a.
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stable. The 95% confi dence intervals for the

fixed-effect paraneters were narrow, which indicated
w@omdopseri si on. A posterior predictive nodel EBEUR008621287

used to evaluate the ability of the final nodel to

descri be the observed data. The final popul ation

the anggs%r gﬁ%?&%\%nnbes{e}uﬁ] s[z? %{ate A l ugptlp-:gs Blgg?cgll)s édn?( 90 Qrﬂgated Sub_]CCtS

par a ers, ks use simu ate 1000
replicates. The test statistics were then conputed for
each of those 1000 simulaf giaset. Figs. 12A-F
di spl ay hi stograns of t mul at ed val ues of

Typiceltyt mohapiesd isGmenoflartal aptibodipg anhcyttdiexicsmalhinplocald dipay i ancolggy have

been atdmﬁ"nsgk§ 6 ¥ &dont 6:34d (RLARY) '0§ﬁ$£&séd|ag§e(5§s§seﬂnbz\6m¥lﬁfa§ iuﬁa"lgone testing in the
The posterior predictive distributions

clinic m%%@a%a b T AP LA Pge TGRS gt Wit ovarian, breas,
lung, {dd p@abtateQn@r. Ratt@nmibhaR dfeddh afweightdadsimp/kstin Skhadeil gtal, @@l .then initiated
X e In a p LGS i i i
o B8 Bl 0 B e RSO3 BB U AB R v
collectef ttrygpdhreqjmgl;; gaPratatieh Pgmagel\neth gredicrive coypriptes fpr g%lzumab PK was built
herein! @RiPR6del VR lhn us-&h@%)?anﬁr%%élsfeﬁiy&ﬁlg géensdn@fliohd s fixbiolBg @bight— and
psahas dabI e o descri be and predict the data reasonably
e edrtiPunab Exposures After Fixed, BSA-, and
Pétugintab Pia sigdneDdsin thgs anfys@chiacteedinpler tb Umwnabn@tfeadlyr hytnartizgd
monoélgngll'igéll (ﬁ@é's Yy %%&%gg-ﬁi}rlsgfb? L Aq{d%c gﬁl‘n &,Q&Sz 1438 (g@ﬁ) Leyland-Jones

wer e est | mat ed | at ed sub
etal. el Fee ahpld 71 O TRl YT Pt fihemiecd g’l’eéﬁét” &A% he

ﬁ\lhﬂ@]‘ 2- é’ﬂﬂ(ﬂ»ﬁ’trﬁbﬁi 1hgar aKfmow kst dagtigghhdagas in ok fikBAedeBgatckumab CL was
0.214 fi)h dglc pgru}z e»vsase ?gae(gSaC rr]c%(cljnlilal %& ‘wq,#}i(%\n“’hﬁgls e&‘ualttg fuman plasma
vo]umweng’hi@ cd@ag@gw:&w@lu@gﬁmbﬁg@ttﬁwng@onalﬁg@mrgﬂs (Rnrris et al. (2002), supra;

and L%E}HG g}b«yb Iswa)ofpe@,z%btdm»ag BefREHS aﬁ&?d Q%/bo@y &Jgramﬁ serum
[ es (o 0] re 0 | Xe
concpiaegs bR & PR 81 R PREU U POPTE DR The e

of genfitrea dy pdstuatmab FK cangdh bCosessediterautel of the §riddlynu@ik) ofAateanbjats (5.2%)
includ’c:& %@ng 'ana 1|s gﬂIe rélits %’gﬁ ?r? o?np lp&gcﬁxref 395 p(;SQlQ(Q‘ éhMea&&QUggested that the

ects Bootstrap gl nal " PK Dat a
final 'ﬁﬁ@é‘d@?ﬁ‘%’?{f} at“bab!eﬁ%deli‘irﬁ%ﬁ‘“d %éfé‘l ‘hCPF*é FeaOpPIPEH an c e changed
frkeQfed: bixREhORTR. MEBS o mbgg&@d tHASpieﬂ@uInlﬂﬂmE}ﬁ) bé @éddrb@sed on cither
body *vg%l(f]t (a Bgos eVa rvera{l]le ovanatce.neﬁé'ﬁof welgﬁ a%ne ang %%A ar {hea rrr]l(r():](%gnly explained

réent vari ance

about BB %@k G th'fh@rﬂ@rvcieﬂlﬂ@@g@f 6F a@om Boeeiveli twlswesreatgwmle weight
isa pr@(ﬁit&Wf éL i mﬁtls asﬁéd%f@r ﬁ)@ﬂ@ A LR dr QBigRTandi85 AInGE i zu¥B leSposures after

simlar, ues of 3% 8.7% and 8.3% for
dosing might 4 m%é‘i'r@q]ﬁb"b‘a’élé%f’ly C(S’P"‘%’Soﬁ?i based dosing, respectively

( TEtlteforefthe neSi swplagsessad @ trhjiast ofvbe wrxotbtdasmgeml:thbds@mlb h@tuzumab

2

expos?’%s%ééuﬁul%lo% %Ka %dgé H@% ; lZog{stgagbe‘% 01?1%94] &a tAUth S%Qb{asesdeor BSA-
based desiig N@re&yp?topmmm{laﬁ@\ \ﬁ@:ﬁ)mt)aqf plﬁﬁla\ggft?agbqtqtq tfongrurLa_cglcentratlons
on daya@ldayﬁnlgzﬁ@ arfd%%g’& edspevitkly, ,whWh@ﬁlp&QﬂBﬂieﬂ dosirn@. fni a@ﬁbndﬂ&ﬂeﬂ:@mages of
subjecés tgtpregteistegiy*%tate trough s%r%m%on en 6tlsons beg)w a sﬁ%c?f}d?ag%l doQ’%O mcg/mL were
similaB@ié- d!ialsedmdmtffocw Yoy reatts wers obwdinel fremhc eu’rberowedngms in population
with e((t'rem% body\Whight XDt 2n¢h .7y thtbe@é:ﬁﬁl@)ent ile) (Figs. 14A-B).

Medi an pert uzumab CSS trough for \?opul ation with

W
| e 1RO ISP e | P Hy Bloyevesythe WT and B

explaiQddaAlg @ smabl. erc&fﬂoﬂtﬁﬁnt&)lndn&ﬂnal&ar{abﬁfy@ECL ﬁldslct @d M‘Sanﬁ)Bsanadsed dosing
do not\%&em tﬂfmpro ﬁla plégg\albl(%ggrs ert 535,"(‘3£D‘r9%’ state %xposuTes I%(L?.ﬁ:commended to apply
fixed- éﬁemeeeam'gséormﬁrttsmbmecen mtipspul at | on wit h Css,t rough

bel ow a target serum concentration of 20 ntg/ m were

5.4% 12.6% and 9.0 %for fi6>§ed, wei ght - based, and



BSA- based dosi ng, respectively. Median pertuzumab

CSs, trough for population with WI greater than or
weouah74307 901 h percentile were 42.1 (range: 7.BCt/US2005/021287

119.8), 62.8 (range: 14.4 to 167.3) and 52.9 (range:

10.2 to 133.3) ncg/m for a fixed dose, weight-, and

B%E B@&ﬁdnﬁﬁ%ﬁ is bElﬁseQthteber@JntYhe ﬁH;h@sC[b&fr@ﬁﬁtcﬂtg:@%sslerment of the impact
ul atl aon e

of wel@'ar{f, Eihdur ‘b‘?ﬂs%?fé‘gh‘gt“&t‘f fi! ?"0216"&%@9% %Y Gefiyegpreenraiions

in canWdr pdtienv | lglemedfation. oft Hyt-fiRedBRsGingchache terabsigiiffcant pdtient edle and economic

implic olng I'Btlov\;%acso?tg ue%‘ g%etﬁ@?n%? qrgﬁjfzfégrmJ ﬁaﬂg grtdl S}{ISIL X%of single unit dose,
resu he anal ys

if) efﬁslerﬁ Ptﬁzmlbofgéwalw@f wabiymasieand hapitadssgthput g "teﬁ 8& gatient

1nd1v1§idbﬂﬁ&%ﬂﬁgréafepmé&@)0in ShySiibAbrescibigldf 8pleSunit Eﬂs@%@l l@Mr likelihood of

patlen&é{%gfngl)?!r%lg g?f]?g lfert]I %egc(?{j?lg]og?rlt]o?és: lAﬁtﬁou& (r)rraméeg aﬁthvcélesk%e tH)lcally dosed

by wegbror RS A tleraedlysarherain wizeﬁghtatelﬂasf@dbl(itmgi dginisgatinBBAHER s@dody

el AR 21 BERLHELFAR,AS undergone testing in the

Infcwth a phase'la trial in patients with advanced

cancers and in phase Il trials in patients with
ovari an, breast, lung, and prostate cancer. Pertuzunab
was dosed on a weight-basis (ng/kg) in a Phase |
trial, and then initiated using a fixed dose in a
phase Il trials. Using denographic and serum
pertuzumab concentration-tinme data collected in these
three trials, a population PK nodel with predictive
covari ates for pertuzumab PK was built herein. This
nodel was then used to exam ne the steady-state
concentrations after fixed dosing, weight- and
BSA- based dosi ng net hods. Pertuzumab PK obt ai ned from
this analysis was very simlar to those reported for
ot her humani zed nonocl onal Igd drugs used in oncol ogy
(Harris et al. Proc Am Soc din Oncol 2 1:488a (2002);
Leyl and-Jones et al. J din Oncol 21:3965-71 (2003);
and Lu et al. din Pharmacol Ther 75:91 (2004)). A
| i near 2-conpartnent |inear PK nodel best describe the
data and in the final nodel pertuzumab CL was 0.214
L/ day. Typical Vc of pertuzumab was 2.74 L or
approximately 40 m/kg, which is equal to human pl asnma
vol une and was consistent with values reported for
ot her nmonoclonal 1gd drugs (Harris et al. (20027,
supra; and Lu et al. (2004), supra). Pertuzumab CL was
significantly affected by body wei ght and serum
concentrations of album n and al kal i ne phosphat ase,
while Vc was significantly influenced by BSA The
effect of gender on the pertuzumab PK cannot be
assessed because of the small nunber of nale subjects
(5.29% included in the analysis. The results froma
boot strap procedure and posterior nodel checking
suggested that the final nodel was stable and able to
descri be and predict the data reasonably well. The
effect of weight on CL and BSA on Vc suggested that
pertuzumab m ght be dosed based on either body wei ght
or BSA. However, the covariate effect of weight alone
and BSA al one in the nodel only explai ned about 8.3%
and 40% of the inter-individual effect of CL and Vc,
respectively. This suggested that while weight is a
predictor of CL and BSA is a predictor for Vc, the
ef fect of weight and BSA on pertuzumab exposures after
dosi ng m ght be neasurabl e but not highly
contributory. Therefore, the gext step assessed the
i npact of the various dosing nethods on the pertuzumab
exposures using simulations. In 1000 subjects
boot strapped fromthe original data set, weight-based
or BSAbased dosing were found to decrease popul ation
varlablllty of S|nulated steady state t rough serum
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simlar with all three dosing nethods. Simlar results
wer e obtained fromthe subgroup analysis in popul ation
wowrdb/oesstT ene body weight {i.e., W' < 10t h andpct/@81005/021287
percentile). Hence, it is concluded that pertuzumab PK
is related to WI and BSA. However, the WI and BSA
explained only a small percent of the inter-individual
variability of CL and Vc, and WI- and BSA-based dosi ng
What dolaited isseem t 0 i nprove the predictability of
I. A e%-nro% lfIO% ﬁ!ﬁ‘% c‘i‘l!\ glacg%g s“;nat ?nélgll)é%gl Ulqef%grrno%E}(édﬁg%ﬁ&%%ﬁqﬁt%o@ toa
humarc;apmqelp arpmqu@ﬁff@tlmﬁ@rr@r@@,@mer invention is believed to
2. Thé ﬁ&ﬁ(ﬁ%ﬁ(ﬁ&mtl h\ﬁer&h fe hntlbd§ Bln@StH b BER fecébtds kdidcied Bbm the group consisting of
EGE ess tR of the inpact of weight- or BSA-based
Rdld 4 humani zed I g@ nonocl onal antibody on
3. Thshemiyofamane/hdenug\eemmd@mtnrlabHER% in cancer patients.
4, Thé HBLQ%EFH& Q%W&e:ﬁhe%ﬁﬁ arfub&lg G1n9$Q§b&ga1M§f l-ﬁiﬁ{ %Kt@alcellular domain,
cant patient care and econom c | I cations: 1)
5. The @q@d of gy pre of the pqeg;dlgg @apéwhegfqtpe(ﬁn@q?éxlbquq to a junction between domams I,

IIandmﬂﬂﬁE&{QteMabdmfglarcﬁ,tn&hl ng and shi ppi.ng of single unit
ef fi ci ent

6. Thﬁ)ﬂ%ﬁ%ti‘n& gne orq 816 Hrg&e&m? %\f" s wh c{ehngtuet P?l{%antl§odé%L gltsqleterosglmerlszntlon of

HER?widl EGFRlociERBat i on, iii1) greater efficiency in

7. Thpmytﬁddq,k o&rcﬁﬁl@ He&ydmgc]%s PhertH e BN dntiblRS EompARE ht Vakiable light and
| ower hood atient receiving wong dose due

Var‘abied'eﬁéé’é'“‘b%frdéﬁqué’thsdhs s 3 %&Ff‘ﬁﬁ&“ﬁlﬁveﬁurram zed
8. ThaméthdmdmSneaffelewaidmguh;yns diasethdyERMBILGHAY is @ertuBAb. t he

9. The 8311(}{1 0?%?, aine. [ & khe P %%%%&%g%l ef)etlrgﬁe f{xgt?édspls ln the¥ra %g from about 20mg to

mnil s tuzuma
aboutﬁ‘i’oﬁwoﬁkaEERﬁmé@Mcer pat| ents. V\hat is clainmed |s I. A
10. THEARME of QY ordeloBAL prot@diRBINGRY wr@@mmelfﬁémseadmemcﬁftoaﬁmgoup consisting

re fixe a HER ant i bod
of ol NIEEOR RN T T T
antibofe net hod of claim 1 wherein the antibody binds to a

1. Tl?é'-:rt%tl{oﬂ’ 8@0%950 v?l%lreﬁ%&ﬁeé 509&% Edﬂ%x%@ﬂ 92(91%%? ing HER GneiBlay.
HER? . claim2 wherein

2. Ttlwﬂzsﬁ o %ﬁ% %‘rcwa*sthﬁt fa‘eckms aneroxrﬂ%@‘y &%%Oﬁ*é af B HIgK 23ibads
13. TWhRdueH Bf atnljl&e Hﬁmpr&faﬁlhgwys \hiefédﬁ f‘&@l doersaihe HER adibodylsRAministered to
the pa?en¥ ag)grammatulé Ievery weel\(AlﬁpéJrroexm}?te{y éer}g% a(llp)})tok))(%% g%(/]e?y 9&/eeftsh§r
apprO}lmﬂdt/ pvony 4b*@PKNeen domains |, Il and 11 of HER2
14. TRXhdURE 64 didith & wIlRITR fiXed s of (e HER LAMEYQS ad@itsieRA R 1B patidae
recedi ng cl ains wherein the HER anti body inhibits
approf{mptely B4 nerfoat i on of HER2 with EGFR or HER3. 7. The
15. Theahdued ofdny ameyf bapeweding detmpriec@dheritERah@ionsis whabedsantibotihe
16. Tky':ﬁ%tl%gt)f 299 gdé o?ﬂwgde&ﬁgsclguﬁsewh\éérn tl@b‘iE‘ﬁ alnﬂllﬂg}t is Qngtad{ Qr{tl'b&@l €

eav amno acid sequences i n_ SEQ I .
17. Tpeergeﬁl@é ef APBPR§. of galmsr)nr@ 1%9%@%#115%%@%@ abfntlpcﬁjé fragment comprising an
antngepblaﬁegibgi@ clains wherein the HER anti body is

18. TEﬁ mcthog opva’?éone of th% ?]rgceétn‘?%(cga dms W eremnlye Pﬁt)ody is a hLFr)na e%ccj)ir lpugnan IeGl

dose ‘fom
antlbOéjoout 20ng to about 2000 ng of the HER antlbody 10.
19. THYReet¥B bHRAHoRfof AN e @My Pimd MHere MR CERL AR pIGYs HERBx PGS hblification,
the fixed dose is selected fromthe group consisting
or actiyglion nnr oxi mat el y 420mg, appr oxi mately 525ny,
20. TRPAtOR by eleyf Bdpagdingndmaiprcdtieraicalisovd(b patoehl, drdiopian tube
canced ER antibody. Il. The nethod of claim 10 wherein the
Tixed dose is approxi mately 420ng of the HER anti body.
21. Themethpih ef amperisoficlaims LiodP whetdn fiheansl ip metppiatie breasrareiMBCy
approxi mately 1050ng of the HER anti body. 13. The
nmet hod of any one of the preceding clainms wherein a
fi xed dose of the HER antibog§ is adm nistered to
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the patient approxi mately every week, approxi mately

every 2 weeks, approxinmately every 3 weeks, or
wappsorssont el y every 4 weeks. 14. The net hod oPCTUSI003/021287

13 wherein a fixed dose of the HER anti body is

adm nistered to the patient approximately every 3

22. de oflary onE BECIIRS NGy Qfleré'i]rnﬂfe &ﬁ@r iOhontshell Rl fREHLQINSCLC).
ai ms wherei Eclaéhe HER anti b a naked anti body.

2. Thgghet ol TR OLPRR LD B TS BPRREIG: ol ai e
24. Twdedtiet Bf dhjiene lERiaNt to b9 dbtrdlﬁthwnqem enddrecahdandeody. 17.
T f -
25. Th%%tm%%gg% of tﬁl@é{ecggr?ﬁ c? ims Cfo%kﬁr'ggg ;‘n%nﬁ] {ﬂste;r%ﬁp X"%?(gnlﬁ l}]ﬂgragéﬂgc agent to the
patienynt i gen bi nd| ng region. 18. The method of any one of

26. Tﬁaﬁ‘et%fi @1‘3131@'5 RlerGih aik E@on‘ﬁ‘ﬂ%faﬁéuﬂc bR iskEtiRted b h@‘é%u;b &)nﬁstmg of
umani.ze

0]
chem PG LR Ly SRR RSN TR A gpociaed anizen,
anti-halingpl @ypouniERargixjpoiessi, ongkira FsIHRfrirgeddidosg, andang@géniowadnt, gmesine
kmase\%/ﬂnblt&h @O%Rﬁg IQ)tl sl@t%éal%n@mﬁ;mrﬂamy mgte %ggyptgmgﬂlzr?s% mﬁlbltor antibody

ei’n the cancer 1 s ovari an, oneal
that bindf TR PO 66 18 AERP vacgine, anpfher twéam%)'rhﬂw %ﬁreranflhlbltor
doxorGﬂlcﬂri AL lpobdthe Ifecidreiofitddard, tasama ane @rosmcsklmilasﬁnaf, iTDKiXB EFID-7200, a
medlcirgen V\ﬁar I;rée‘ts na%sF]a a rélcéd;ll];grg?nn?\%t pﬁealtl;]n?ssorrrg a?/s SQIIQ l'eafhocir standard acne gherapy a body
tempefaNBGkying Plicaifitng andet vwatorsfetiagrgwih If?etoof cl ai rrs 1 t o 19
27. TW@rﬁJtlﬁ)h B 4R z&mpeme sécopa @&5@&& 2B Bhematfbrapd i€ agmt hod
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33. Tﬂe?rﬁqthoHERQauﬁ acdichiy 32aneicin @e clllcdr id salbcgﬁtﬂomghetghﬁp apyistingRaffovarian
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(NSCEFQ)KE%tC CEWE} g o@oreial FROH- carrent that treats nausea a

34, ANBRILIE m&fa&da@aompﬁsmga RlaBeofthinihg £Mle8 d&KbA HERSHBAY, wherein the fixed
che ther erat ur e- r

standard a body t
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3s. TﬁQ:EMe (Jf ﬁlarﬁlfagtn@gpélm B@Qﬁeﬁ’&ﬂ the ﬁﬂ@ﬁtlbodgﬁ per;[JQlﬁnaUEt hod of
claim?27 wherein he chenot her apeutl Cc agent IS an

36. Therticheenf E'B‘b'fdf"t"é Of:"ﬁ’é'ﬁﬁ‘t PEPREpBALTRET QGBIRNE 2 PYRABTHETRsriEe the user
to adrﬁlfnsté‘ﬂtﬁlfdeﬁse\Mlecfaﬁdeﬂpahhﬁ antinetabolite
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39. Tﬂ' a?t% sof ARMFOe ?’gagglor}é o?%? rr934 6 BPL hﬂ;%tt\% \Xalss &Qermn a @rE}Q'lal contains a
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32. The nethod of claim 31 wherein a fixed dose of
pertuzumab is adm nistered to the patient
wappsoxsont el y every 3 weeks. 33. The net hod ofcmUsions/@1287
1 or claim32 wherein the cancer is selected fromthe
group consisting of ovarian cancer, peritoneal cancer,
fixed §3¢ dFARYréXimak R0 RO B uzuiB L A8E REINE vibIcBAS s AGRELREe of MBfokimately
A n%n-snal cell lung cancer (NSCLC), prostate cancer,
20mapfeitiEPect al cancer. 34. An article of manufacture
40. Teodmte of magfagtung iofdny o@rof elaims 3ugo 38 dompmsihg s @alo whaeitHRst vial contains a
fixed 9({;& J)fquq(yximaW{O%& 0? B&tumnég qndda(%&%nd wal §§1Ita%1§td %gedfd()sg At Jppr%ximately
group consi sting of approxi mately 420nmg, approxi mately
S25mgofpigpzumglpr oxi mat el y 840ng, and approxi mately 1050ny
of the HER anti body. 35. The article of manufacture of
claim 34 wherein the HER anti body is pertuzumab. 36.
The article of manufacture of claim 34 or claim35
further conprising a package insert instructing the
user to admnister the fixed dose to a cancer patient.
37. The article of manufacture of claim36 wherein the
cancer is selected fromthe group consisting of
ovari an cancer, peritoneal cancer, fallopian tube
cancer, netastatic breast cancer (MBC), non-small cell
 ung cancer (NSCLC), prostate cancer, and col orectal
cancer. 38. The article of manufacture of claim 36 or
claim 37 wherein the package insert further instructs
the user to adm nister the fixed dose to a cancer
pati ent whose cancer displays HER expression,
anplification, or activation. 39. The article of
manuf acture of any one of clains 34 to 38 conprising
two vials, wherein a first vial contains afixed dose
of approxi mately 840ng of pertuzumab, and a second
vial contains a fixed dose of approximately 420ng of
pertuzumab. 40. The article of manufacture of any one
of claims 34 to 38 conprising two vials, wherein a
first vial contains a fixed dose of approxi mately
1050nmg of pertuzumab, and a second vial contains a
fi xed dose of approximately 525nmg of pertuzumab.
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