FI XED DOSING OF HER ANTI BODI ES This is a

non- provi sional application filed under 37 (JIlt
1.53(b) claimng the benefit under 35 USC 119(e) of
provi si onal 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 kina.ses are

i nportant mediators of cell growth, differentiation
and survival. The receptor famly includes four

di stinct nenber SFWMI@OQWEQ%E%%gﬂéﬁ\M h factor
receptor (EGER FEr rbB2 or pl
85"u), HER3 (ErbB3) and HER4 (ErbB4 or tyro2).

ECER, encoded by the erbB I gene, has been causally

i nplicated in human nalignancy In particular,
as _been observed in

|nGIr§ io 2090 filed wmder
) ]g}gf b %Sa%q BN?J %ﬁsarﬁ t ﬁEd e E%gﬁz L3P Sliging d bgaﬁm@qer 35 UsSC
go V‘%(iv'sxoigléapg]c?nabfoggf ted Jahyauy 2 b 2008.0he EGleRs df @ieite@corporated herein

by reforgpeeessi on is often associated with increased
production of the EGER |igand, transform ng growh

Field 205 Qb pha (TGF-a), by the same tunor cells
‘r‘gycr?"r‘l—ng-l n receptor activation by an autocrine
st Thprearonyripatohway ixcBases R asicdRl 42h S QM hrumab.
Pharrnae. Ther. 64:127-154 (1994). Monocl onal

Back%%. ,;dqm“ég gl rected against the EGFR or its |igands,
-a a , have been eval uated as therapeutic
agents in the HEBReopters and AmibodiesMadrigRaRCi €S. See,

e. the HEB&s®) gfaecepnd tyh@ﬁéjﬁﬁa&@ag %Et%cﬂ:!&\@? 3 v\ﬁgmw%, d!ﬁ'erc:jmauon and

surv \@aﬁﬁ‘ceréc 5t 100 1984)
Sin o ‘ﬁ\g/ iy ﬁa“‘és f§‘§9 b‘@fé’f‘“g épidermal growy{eston e BEGER,

EbB1, or HERI), Ié@th(ﬁéBq.ERl PAN Hnya @Manﬁ HERSEDBL girpath. | Y
| AR dndoBéd b Bie 1181 PLnO QI%CbLenQLus:}H rm}}) I({a%é] gihg%arp 4 @gngyr;ﬁé particular,

cnem Cca

mcreaIeE %?cg%y (g %?#f?ﬁsas be]gn (f%ﬁeéve?]lé Bﬁ::ﬁi, Hfdéer’d'ﬁ‘@’ é@éﬂ@k prd stghdclbcaficEQEvell as

act | vat e ormao
ehob]aéto% Hiereass ¢t BGER GI8eptoy gt prespipn fspofig &ﬁ)&fﬁd&utﬁﬁnbr@’a}eﬂ'pfbd&cn&\ of the EGFR

ngdndmammv&rmctdre@hmcﬁfx) [5g1-3 s%%?gen{%suﬂ
o ' Wil i LoBgLaspiny by an
MJH ltntb&%gthxgap %ase a an tI;THstanS %ﬁogccgh'e? &1 57484 (PHh Monoclonat

mboém d”em a’:lst atnd ovarl an canc
5 alﬁb gel ]‘?FFSI' %ﬁd%’fﬂ%{. and BGK, Bav€i®en evaluated as therapeutic agents in

the W%@t A7k $8R(4bOBT )See, Bk.aABRAgRhI ﬂLme;s%m CMas
ui et al_C r R c

41002407 080 TAALLIBO) CrP Dok 3. RBL 10 o 3 588" 50%) " “pueer Research
ogo% P that in the neu

'?h no Ol nt nutation anua
ro lSc8on8 W&r&tﬁ’éﬁ@e HeR fapibepl 85°E o drigitlatiy identidd Doaa prlodlRf t ransforming

gﬁﬂeff@ﬁ@ﬁfﬁﬂd@bﬁﬁﬁfc@ﬁm&f} tFela:ER%s( It puL,, Mot uni form y
i sk Scﬂ%%ﬁ‘fos% ft?1e'é‘eﬁ P @Hs"éﬁ"%%%‘ﬁ“s froma

oi mG{!,tﬁ, Qin amplitication) has a
point gFr cgﬁgﬁtﬁo%é&) R R Hé"@‘é’f"%?‘\%ﬁw%‘fd Prdteen. dtnplifiadiny of the

:::::ehé;ﬁlalgfﬂffeﬁ rsa?ffrvglaﬂ qre‘;ap:yl ogqumcerk anmg)m!késdfﬂﬂn}boorgﬁgn@ﬁamlamon etal,
2Ry 173118, (1 P AN a S aB e, 2AG67.712 9&% an%@ggg %vgtzt@?ar 6%]'5) To date, no

point md@tx%uﬁ&*o@gothaﬁg € De% ?l‘gg%))nzc%gerg_uﬁﬁéﬁlgm rt‘d)grteé for la{nan Rgrs- @c}r«#xprsssnon of

HER2 (flﬁlq uc:{x &6 tbg ey B’Bﬁ)wuf w96 j‘mPh@j'Wp s adsp bea:’l_qbsc&lﬁﬁ)@&ﬁﬁrcﬁﬁlﬁs including
carcinongs of lhc $mech, BB hen@oh @fivapy gladd, juk) G.@ug? Bfon, :z i Ei\grgaéan%% adder See,

ong o &) B Fra 1034
among of thgbr@s, @{ten%]’?gL ):%gﬁi% ('iitgg, rgcez\hgis '&7 (l@ 6):dpkushige etal , Mol

lOLa'
Cell B 5955(3’!2!1(?%% SBEEAEr § Wg@g@g@ys@m@&amm@m 4:81-88 (1989);
Yonemum ey.afy S8 2coRes, GO0 (IKBINTBoser &l GynkeaNGRE: %4 o1 3990 Wm(ler §l§b,)Cancer

50: 5184(1990); Parker at, Cancer Res.
Zhau et at, Mt Carcinog., 3-254-257 (1990), Aasl and

et aL Br. J. Cancer 57: 358- 363 (1988); WIllians a aL,
Pat hobi ol ogy 59: 46-52 (1991); and McCann a at,
Cancer, 65:88-42 (1990). HER2 may be overexpressed in
prostate cancer (CGu et alL, Cancer Lett. 99:185-9
(1996); Ross et at, Num Pat/to' 28 827- 33 (1997)
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35 Kasprzyk n at Cancer Research 52:2771-2776 (1992);
Hancock et at Cancer Res. 51:4575-4580(1991); Shawer
et at Cancer Res. 54:1367-1373 (1994); Arteaga et at
s. 54:3758-3765 (1994); Harwerth o
W BT S o0 15167 (1992); U.S. Patent No 2%
5,783, 186; and Kl apper et at Oncogene 14:2099-2109
Res. (SLQQAPS (199X 006/, 0783 RLPEDI1 mm&@‘aﬁ&m%mrm 49:6605 (1989); Zhau

et azH%P k&}‘gyotgs § Eﬁ%# 69905] %slffng g’tl'bll. tﬂ?q’ J?arr]zc 35'8 9&%%@ c\%gjams et al,

receptor
Pa*’lﬁi’éﬁ"’g&ﬁ?s% %3 <1f%'3 %Mcﬁ’ﬁa gl 4%10689 B B0} B mmane gversgpresscd in
prostgt qandambget(ggﬂgs%n %ﬂ_% ~0Q 00F KoDr) Had dazﬁgaf-&@-iﬁ 1?@; Ross et al.,
anddPRi2Ns afd/SBdasi Gl QITBN : th. Aca
et USA, (99 ateho e 199%’)%E 1Bias Tl B, O at | -
Nafrgifoadics diggicdiains e l(atlpg@é"j‘ ynd hw«r HERE prottiemelundoebten Hacribed.
di %m:ﬂynd CQEJ gge@ﬁa%gra&gﬁgxh%aﬁes Qgguﬁg {I]se ]ifﬁfﬁl' %%%375‘0(1%808? 5"12‘ Seec §or example,

cancer 5cel s are”
Drebiy st Ca 41695 BléﬁléSﬁerar% etk Bt 18817 G9! 991) gV D94/2247A%) Drebin et

al. ORYBLB 988 B 1‘9383];::*):9{1[1& ixtrB QPG ok Qed RIE &zﬁ@@o@i:sﬁt@l@egmns HEF]QSSMM result

di versity of cellular responses to a vari et
.nsyr,efg@%mefsm’(’ﬁa%ts%'t”e%rtfﬂﬂé? b B relimpisd ot tive Sccazo . Patn
5.824T31 Biadueitob3 30, 1985- 132 (1995)). EGFR i s bound by six

di fi&cﬁi&l@gtai lMeg a(ELQSBwLeﬂﬁ)q %WZ (%89)%6&(%%&; g(y;era 15%':):1 ‘panel of HER2

tlbdli’ nhsforma% FO\M factor al é
oD RT Y S PR P%‘?fhbfrﬁﬂamﬁaﬂf%fe ligerSKIER G Belire oplbaeqiigpation of

the SI€ ER-3 E@@llcv&r@ ctpetua@cethd aptibpdies ymsaletgmingdiy u{yswn\aflt(l@tﬂl&ﬁ&@ﬂhceﬁonolayers
after ﬁho@ Q)Mn@ thfs %;tyoxﬁécm%% n%&ﬁloxzéaz l(uﬁ-r%@é)d‘) the aﬁlbt)@}% ‘c&/ 4153fwhxch inhibited

| ternative

celiul gratlmn %{)g atOgmrn an?bm? 1esdn.te 3’% re{uccg] algr ]]fT)él rapiﬁﬁsa l?i:ﬁabextent in this
assa?fgwﬂboﬂh@)ﬁh*@? Tt f‘Ptmd P sﬂwtizyﬂﬁl%?cqvw«esss'ag hpdagtumdy edl Eincatndie cytotoxic
effectg@ MNB 0. 'BRE AGULS. Piten(Nd0d a1 571 &Eue@@ctobsqli @645 EThe HER2 antibodies discussed in

Hudzigltr)e@al.]a?e(?@he’lrgf;lag(:t;r%q%)l Fenchjy ;‘fé}) Té S%Eef%gﬁ) ?ﬁ?-g]é% f@g(%hl{otts e(rjal In Vitro

 260RTA GEPE TP Gt e YRBRESID: Shepaid et fr il Himprateh YF3117-127

(1991F; GBS §r l. Mealey) |5k 01(R)9e9-986 COPY; DEwis dAelUThdaQmaGiol Minkngther. 37:255-263
(19934 ARLA) o B @Qcoge% §Q§z‘é 193@%96@ OI:enQ %HJLO&HQ? y’?!?s}/agcq é@ 4 . 2509 (1994);

|l ew, G oenen
sivsthior s bl o BB GG o SR o il e, 2ehipho-s a19on
Dsoupqeigf. B¢ Varl. Reapd £7i- P G 202(72GABY ) dmelis breleCapter BelseaRh SH1A57- IRES(1996); and
Schacfbilér BllomdepeA199%s-13dRepeNt | y three additional HER

[ e l.dentifi n

i S‘er%ce %g?z\ll\ﬁtee%mamzc vers dpn o? (g%murm antlb{)ﬁéﬁ% NrjRgﬁ\g)rPé Tul\g}_b HER2,
trastuzytb oF RERE BT TIN O . 3511323"‘(1\‘1’9@?) 337 dipdniclinactwinpationts vath HERZtoumrepressing
metasti breasl 2m&kGhal B9Oréde)vid dXREHVE Pillr ki ancheQa @hs@ldaset HEB‘lC!m Oncol.

SA) .94 956
P ITTRAL il o b
25, 19&8§cr2]@8rf3u8@( of 99191)15) wnmep@c broaspigences vbdst wingrioverergress the HER2 protein.
€ [SitieelgfEH 2i antibadis:Gvid iviBustpeoptriiRftave been dcscnbcdwm‘algﬁabﬁ(}al ands. Cancer
47: 933T 15915194cﬁ91tz1e Bilap Qné:gﬂ #s4 V\E% (?JS&)”ML 9 :%? @ %&n 3361 5838 1001);

rma het erodi
Bacos il (e ReeP RS BT 198k ot e‘HEIQﬁA? (HSA)N§:8691-8695 (1991);
Bacus e €poeti Areerch TX2780-15300 9900 X 0@, 0. It Caaid 8 TR0 I QoY) ak G92100136;

KasprAPR &S cel sk bV ﬁZ’]t?mgQ'fﬁBgcoElye; cg %ml}@r J&.} %%‘—45&% 91 }; Shawver

eval. R bRl i Pb B ppade oo o o S by (g Bahase . ol
Chem. & 1f tﬁﬁﬁ@@ €A At Pdyodiees78di1 3o ot EthpROd NG o grllz REZ2029-2109 (1997),
capabl e of 25 disrupting this conplex (SIiwkowslci et
al.,J. Biol. Chem, 269(20):14661-14665 (1994)).
Additionally, the affinity ef HERB for heregulin
(HRG is increased to a higher affinity state when
co-expressed with HF. R2. See al so, Levi et al.,
Jour nal of Neuroscience 15: 1329-1340(1995);
Morrissey et at, Proc. Natl. Acad. Set USA 92:
1431- 1435 (1995); and Lewis et at, Cancer Res.,
56: 1457-1465 (1996) with respect to the HER2- HER3
protein conplex. HER4, 1|ike HERB forms an active
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W)2004/ 053497 (Bacus et alL) refers to determ ning or
predi cting response to HERCEPTI Ne t herapy.
US2004/ 013297A1 (Bacus et alL) concerns deternining or

ng response to ABX0303 EGFR anti bod
W@ﬁ?‘%@% 80094 (Bacus et al) is directed to ¥ehRShRRik 187

determ ning response to (3W7201 6, a small nol ecul e,

igﬁsmgfﬁfs& i OShEn  DAR a0t Bl LA nEVRRROALAD AL ey

t
(US PG PRGSO Rt R S8 BRSO FEDS SIGT 190D aBiERs P
Pat Aripin NUSROOY POROD204., Plaobleingll. St Ua. 20:UeRTISH (1893 @miePlowman e al.,

Nazug% @ﬁ§ﬂ7§)(n999ﬁ rfkngoi’ thgsg Fecepﬂbr@ @i§JIay gﬁ@&&lrexﬂ?é’sggr&‘?&llést some breast cancer
Patients treated wth pertuzunab can be selected fo

clilpffer apy based on HER activation or dimerization.
Pati*@mERpaq@tors@aagern@rﬂiE fgipdiceriow gbipgers i zainabhegredimerization is thought to

mcrc%@ & @Lérsﬁf‘of@éliuﬂ%%ép&@és% £ \@fiet (h BER B¥inds h‘?al: Wil Beds!¥Gh MO search and
R g Y v T Ef%"%&i‘ BT AR oy ©9P

mns&quwwgtwmal‘ﬁ@@Sﬁ@@@’mdﬂm’“wmpmm 2@EYth factor (HB-EGE),
betactIBRS HE BIRBuBT (CRIencBbal. Growrh Factofe DI¥5056199@}., A Ay of beregulin proteins

rssultmé‘i’rom aelt)%m?tléf S%ﬁcmﬁ ofa smglg 2 004e) l1gang ar al}E?? Eﬁ_@f g’geehggguiim for]:ﬁly inchudes

aiphat bﬁ@*@%ﬁ@smmal\m%ﬂna K_H@em G S@@F# —“:§ TYH7201B9PAH Fjtent No. 5,641,869; and
Schadl@ Sl I0R@Feng BNRSSPIBf (1 497 MGediBffeB RGN PG (NDFs), glial growth factors (GGFs);

acety%QoQ ge rgc7$gi‘QndE %/acg%% %%4182%:% % I\iagrl ahéjlg&&lﬂlgl.k&%ng@facmr (SMDEF). Yora

roar usi t unor -
re"'e‘é’éﬁf’t Gresne < %k@f‘f“"g'r’? B R R0 dlgﬁ‘pt Ir?ﬁjf‘ey G ‘(5?53‘? ggl N‘E’ﬂf?é‘i‘ Ag7-262
(199(0fandAIn:E G fe@. Bvugs-andoHERrRaatly o hdiBionad RBP Gga8ds were identified;

neurd n%%%ﬁ&t ﬁ%ﬁ% }eﬂ&e@é bi@&‘&&é} ﬁﬁﬁ%r }ﬁﬁ#&ﬁan BG) MG 387 509- 5121997
G eat 182-3(2003

Bake
Sy i o o> R0 s b b MERR i . S s
941 FE&Y62-T (1CHICad neB8uliGT Yhi@Ain(sHIRA fHaraki gt Oarpgend 18:3581 -5 (1999)) HB-EGF,
betackPRIACAY ¢ B@gﬁhnaﬁe@ﬁsﬁgﬂﬂk{.zooo) de Jongh et at J. diff

gg/gjle EG% énd %Et]]d() “ﬁ%’ﬂ‘g 91]_2& t h ki %%E’R entd ?LIERﬁg fo’mg %Pigtgrodimer which
activis EGFH - apd ggulE 1in (mgysphoryiﬂﬂn C‘ﬁ | Iﬁl%}lz ia dhq’rﬁ‘?“if‘?dﬁ‘l“"r yl)lmenzatmn and/or
transptsphdry@ibrp it titivedhe HEER HRHREGInaR dee BRte A0 & Sikéwise Suhen HER3 is

co—exé @W% an ac%oeds (f;aq pfc\éﬁﬁéx%émpd amg:ﬁtﬁbgﬁés ﬁlgel:}ed aQaQrsﬂHE@a&‘Ethmble of

Franci sco an ‘q% % V\!
dm‘“@ﬁ%‘?"ﬁﬁ&‘@ﬁf&‘?‘&‘ﬁ?‘?‘“ epthi 4 %f&‘e‘F"ffﬁ;%?‘zcﬁ ‘tfﬁbi/“tﬁﬁ(b‘%?u % Agﬂ%ﬂmr“y the affinity
of HERB foeig:utdin HRGYS intrepsa@incabl gy yifikig vee Wee-capleviehvigiHERD §eealo, Levi et

al, Jéuﬂkﬁbﬂgiros@z@égg ﬁﬁ]ﬁﬂﬁﬁé 635, MOy &lé{? g%rav%fﬁﬁi hasefloz: 1431-1435
osi.n me
e L i R e
HER4, hiesHEB$: favs ap etinr sandling coppleeeith HERP (Garwoy e Caplleyc Gai d&F-8 (1994))-
C, BitcHopliiBdlond R B/HIR ahibodds MBieASs S67h 0AMIN G 700SEUDY, 720,954, US
5,725 39& B@g ?ﬂﬂ b EF Qtﬁﬁsgb? s kI OVEk é'% 6'3%7? Ufgléb;ﬂﬁ;i ?&5&%8% ta1, us

nal dt'enance

6 0156% rUSf 3%1?? USSéf?%@t’-"u% Fridd 3Pt &S G5 61hg WSWBT Hét ‘l’so‘?a7*9 971, US
6,800,780 552084007Bd0 7 AMBRCERT bNOYS 6,57 a8k0US 6.5t 50n@ d'S 682154, We0s/87797, US
6 127§&é r’t}ﬁ? Ef%%B&at%sc 6'9!57@&5%@t § %@S@fn as & A5 K Qs ! 604%911499 WO99731140,

0Ses.
I RPATIE Lo e ﬁ%ﬁ??ﬁ”%%??ﬁb TR 88T Mg JSUOISIETAL
WOINBSY, 352000014 982010 3MADA/F@83 AlS200380093/ 03D02B4FRETAI, WO00/69460,
woo MRZROROHAGRE 8 6\d37, 19681, US6,632,979B1, WOD1/00244, US2002/0090662A1, WO 1/BIS66,
US2002/0064785, US2003/0134344, WO 04424866, US2004/0082047, US2003/0175845A1, WO03/087131,
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20W00169460; W01/ 15730 and US 6, 627, 19681
concerni ng trastuzumab dosing. Per t uzumab
(al so known as reconbi nant human nonocl onal anti body

woThose By TARGTg, Genentech, Inc, South San F 'BE§2'0§5%9}237
represents the first in a new cl ass of agents

as HER dinerization inhibitors (11M and functions to
Us200loeissds, Wctrmu‘am@pwumw&wmwoﬁ(m/msﬂ;@t(w!@zuoﬁs&ssm ,US 5,985,553,
0
us £85 861004 E'%%%zg‘%é ?4@%%3 Jg? %&Pﬁ%%%‘%ﬁﬁ?mﬂ?‘zeg 0 9J/05264, EP

EGFR HE
412,56 BITED 494,135 Bls Y1824 dle B 444$§1e81 £B1-0e518APR.JS 22)644&55&2%1 WO

91/0z062] USaasaesys, rsccgesie, Hose6,4 021 1wo(02000), Ep YerdeB1, 80 ds6,367 A1, US

5 28@&7‘7%@3‘@1‘&554 U@ts 55%% N{?b 9??)250 ?cp%é:%bs&%%%ﬂ%@;’ B ¢ } 93421319, WO

Sl
93”?&3% HP g,ssggia, ‘VS’@‘*%Z%%%%'O 4801 SR 95% W 96532 PSS MAPIS 55,846,749,
EP TTHFG WO RE$6643 US 6787404 2003977,322, US 6,512,097, Re b1aopmabs 6,270,765, US

esgmﬁclk@si@:@is %ega}@fs@ahs 939 ks, 'ﬂ%%&:%"a@o . nﬁ&g@“v{?@ 9$58731, US

has been denons
s2iddbe, B0 § DOy 5 AN, BBV PR A 994071, WO
S8/434THBIS GPPHISR Bdv B RAGBIOGIPTGO.SUD VI/§ab7, Wapli20e3, BO202/0aMBE R 1, WO

oor7$3et, |w@ 018 B fvd 2901R)), Wi B1ZH TR oii'@%s:ii r\ﬁ'SroQBEhﬁet WO 01176630,

woh), 18 B9 b0 8B Rhon b8 s Ut s Y Ggieens. oo

2002{0§42328; G @6%97Wt WOrPR-56RB.tW0 03036 F0RITSCANIBI2572 S RIBABES40, WO
02/0876I9CVRD 0ABGI0L, W ooa/B12b1NG o aNehadk, 08 bdbBosE AR SRY 0304 1P3636P 1,357,132, Us

200300 5@% s 550%%81696‘6% ?9&5515')’“635 ! ,agbcd% b 6%8,8{ u%gpg 200319203073, US

advanced, recur I"'c’sol

2°°3ﬂ‘aﬂ854arl§éﬂ%%6§%af - RO 4D W QLAMOEIBS. IS EAHEE T, WOOHP2W0@1/64246,
US 2003000e1d, Wl 200208178 81 DR B, 761598 WA (1176535, 13008l0Y44326%0 087336, US

2002085k A1P@6%H§%§@@d@$@5 nﬁb%ﬁ)o%si’"gjls 20001 EhSt 6, 05%8, WO

omsrﬁagr eSS ORouas . ach I'ent's’ éva
05p 1P Y RELBIGE:. W%?é%?“@ﬁ‘f%mﬁgﬁ?confl rrred parti al
responses. Stable disease lasting for nore than 2.5

nont hs was observed |n Opinostds pat| ents (Agus e at
At doses of

Pr Sac
58 53351, 5 P, QR Tt R e 75 st ot gk S o0 FIER2
Overemrqﬁ%afampl Pﬁ&%ﬁe&rfor@weweéﬁ‘é@ﬁﬁ &ng’e@anrvlamszoowgnﬂzsw (Himann, 8.),
and U003 /@l anRBK(Gaionandl); kshen A™a0n BB 6a1$28d2/08d4743] .ﬁﬁﬁﬂz@i@/@l 34344 (Mass etal).

See, E\i%' BS.’J.GbZII(ﬁSi‘S@ﬁ %@t@n L/ agnloqi%m%g %nuéz %ngaraﬁ}é (1b Huoris?cancc in situ

ert uzumab wer e not
“Y"“%m' 835%1@‘ feteetine iERDorerppressiop e@ssnyhﬂme? t uzu r nab was
d 0%¥eu0HF3497 (et g el hrefes ® détﬂ‘@{niﬁg 9r preflictind) @ spioita HRIER CEFTINE therapy.

us200heS®7A] hdud @Lﬁ HEYER cRERRIL DY Iehﬁngfispldﬁsla Q%\B 0303 EGER antibody

pfesen

e L TR L= U
EGFRAFRR2 grdsing Kingse drfhibftirx W@200E631eP, Srhlercer dl.umaten kozbigharkgGhd methods for
deternlimRQEki SRR Lo BaRR lnblgid)y eBdinB Refl ﬁﬁmkfoi%%b %bl@r&]@t tELaJD%ltnS gene
cxpresggn .ﬁark%r%?o(% nt r at |rons osi The primary objectives of

analysi s or the B8t i body pertuzumab were t o 1)

eatepatreated Wi perepEiah tan desclotrifortheniy baed ¢ndHERMdlivation or dimerization.
Patent plib@ichtiaik bmenﬁ@va:ﬂtuahteaad §eﬂﬁmpefrptn§éztw3&herdp§l ther@\ Glclude: WO01/00245

'(AdanQQ: k)eﬁ§2§03f0@§13924%9;h“@ 2 ﬂ‘é J?@M&%&ﬁkﬂ éldw%wsguo MJag well as

rations

'wozogqaqogpgﬂ %@&’SZ‘@?’("Bg’Gil(W'@H’PW“%nd body surface area

( BBAh<hased). dasi1ogi): 35-42 (2004) hdscraesfmeisﬁrbmea&lagﬁé axprbd®6d i€ archival
paraffi h—énlﬁﬁd@(y z!lsgi@degetl&g‘ @anglr C@l‘i 5: Jﬂﬁ %?é (2(%?)%35;'“ e%ﬁene EPro%'? g%]g 6erne th

pertuzumab in the preparation o
treatnment of cancer in a human patient, wherein the
medi cament is fornmulated fop adm nistration in a

fi xed dose selected fromthe group consisting of
approxi mately 420ng, approxi mately 525ny,

approxi mately 840ng, and approxi mately 1050ng of
pertuzumab. Al so disclosed is a nethod for
treating cancer conprising adm nistering one or nore
fixed dose(s) of a HER anti body to a hunan patient in
an anount effective to treat the cancer.
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Fi gures 3A and 38 show the am no aci d sequences of
pertuzumab |ight chain and heavy chain (SEQ | D Nos.
13 and 14, respectively). CDRs are shown in bold.
£d nol ecul ar mass of the light chaig.gpd :
Wﬁég‘wyc fin are 23.526 22 Da and 49,216, 56 LarUo2005021287
(cysteines in reduced form. The carbohydrate noiety
o]iog&nﬁcl&ﬁ&aﬁm&yhﬁngﬁﬁﬁtﬁﬂl@A Bém trh@-tibsesvgpons lnRinifom archived primary
piopsicl gure 4 depi cts, schematically, binding of 2C4 at
P*he het erodi meric binding site of HER2, thereby
preventing heterodi nerization with activated EGER or
HER3 Fi gure Dol i‘ﬁﬁt&alﬁﬁ Dplds Ayl RER SEBEAER3 t 0 t he

% %}@%%b Bsxr% % 2 de éz”%ud% Bgorin, M. { Clin Oncol 2003, 21:182- 3 (2003);
igure 6
Bk sagh Q19 Caret 11 1 B SR 6 (2L HY At G G dRbLoos el Clin
CanckriRgUG: B85 406N de BEhehdW Qth n@inl T3 ECRW s Maflisme ergl. &(Clin Oncol.

20: Slt’fr SRobUAY Hﬁ@na e} aﬁfttlm %D@Jrﬁes(lﬁhﬁs 77304 SEQ | D No. 15) and
heavy chain

Pl B e  danie prar L il bR R el
bevac@h:aabrﬁ@e@puﬁm SotRjag Frai@pgo a|u@nmzog]gm§:1n,awmffhalmaccuucals

Phllaci 5)' AN oRSE §utdil ABBRIe hﬁﬁ»\lﬂ/ onbdiidly MavSREHLEBRAIEBterbding weilif-based
Fi gures 9A and

ect | veI Y.

(’"g”‘é)é" ?déz‘"l'%%f‘"&asb@lz‘ﬁig{s‘%i&m “es of a single subject's
PKCatiab fERBITEN Oy arspmem@uha( !Frildg EGEygertgfrand igpproyegtifey therepg pt
color&amaﬁbert ROk RS _bemxfaaemoedgrnah@s;en A elioaBiig@ose bsigravadehs infusion

over fl%gcl a]tS 1s§tﬂoweQ'b grlt&!%gk t:qgl% (ﬁ)ges l)fIZE\'?ﬁ eQQJelel hour. See

d i ndividual predicted
cmwtahzresmwrwf%naﬂmr especti veI y. Fi gures 10A and
10BadhR a6 FERCEFIING) is dinhijred bipgicpd Wik snetafitigbreadi@icer as a 4mg/kg

loadi %Q%,ce‘f%ltﬁ}wgig§ %Ee\(ﬁ gm d§§é§ San%‘Etlz&ﬁag grem%rﬁf&%m b ty.
i o sk Rl LB R et LTS G s s PAL

WOﬂﬁ!@"lﬁﬂj FOOH S 780Nt 6986230 968 h sonceTifing reftisireblddsinhe i s a L(ESS

S nﬂg&:ﬂm&i{ (afdgzﬂl(@m as rccombmanﬁiuﬂ&hrneﬁoc%%:ﬁﬂﬁy ﬂ(ﬂi&)ldﬁﬂhﬁtim Genentech,

random e ec r.cl earan
e, S S St LR AT HBR A e LS OB s
(HD15and fupatiens mx@@n@ggﬁgw $tHERE {9 doriy atglec fﬁg@@mer{ thg)thcrﬁ'&)rch (such
as BFRMBR 1, mﬂﬂmd f—IER@ anddslaB0ve infeipRlbass Pﬂ%ﬁesﬁ&ﬂﬂ\lslﬁ‘[ﬂé& For example,
Haran z—H:Q lYEiIr ncoEenf ldoﬁbg @%f@ﬁ Jrcﬂ.@!md E%Ls@; }ch IR'ev Mo[ Ceil Bwt 2:127-37

anna co n

(200%%‘6%‘”5%@?@101%‘?‘ 51584 |Q9?3l)xfg'° €5 P’?‘i"bﬁ?t‘ 75@1“&1??8”0“6%@?1\%6” Pro

Ams&ataues;aefvmmhaom:aest statistics: Fig. 12A - 2.5th;
%ﬂuzéa% bioﬁéhgbf thE fognatr%gﬁﬁmgk3 h!::térghme;lsgﬁ%mgggllb ias Fde®)-

e.vertica
semofegr Pl BB LSS HE" BBLUP GANUE A PR P s
al. Captea CEIEX 112837 (2002)). F| gure 13 illustrates the
pr ﬁqhﬁh%aﬁﬁae@d Q){gcﬁttuﬂﬁ&hﬁ:vf ﬂhllgh}hase Ia trial in patnents with

advar%%&&rg%t%% E)%%EI ér aEa 1¥ paiﬁ% d" Sov%rrl n%‘ n%ea ang g east ca?cgr as wc(l]\@-l).mg and
prostdyoetest ErayPhedl sty patients vgih m*ra%la?ﬂﬁvaaéwmeﬁ ECPEEni(EPRgastatic solid
tumord Q&%ﬁcﬁp‘i&t‘ess&%%gd* H@r sta@datdiRraby ¥id reif@d@h pertuzumab given intravenously

hatand tients
evcrygt e%(s],el’?é r{lab WFS genc y weli]l(?c\/l\ér:;tge T m&f&r%%gn%aggc)ﬁe%? M%Pzﬂ pa

concentration
evalu#h!e)(@'dequn@, )i pa{lqm; ad gprfiped PsuAl BHPONES gabflqﬂ;seaﬁealeﬁn%grf?r morc than 2.5
montf3 R4 dbeivedin § ofill b:hlcxﬁs (AQs lor of. B Adn ﬁégg?im(cﬁbcg 22:1B4RPO3Yr Atdoses of 2.0-15

mgfkggxt hhal(rr%cdkme‘nc gi)pm(u E);y;s‘h@am cgéxlrg% f?dnl ffg to 3.74 mL/day/kg

ption eferreg Enbodlnents
Deflnltlons "fixed "or "flat" dose of a
t her apeuti c agent herein refers to a dose that is
adm nistered to a human patient w thout regard for
the weight (WI) or body surface area (BSA) of the
patient. The fixed or flat dose is therefore not
provi ded as a ng/ kg dose or a ng/nR dose, but rather
as an absol ute anobunt of the therapeutic 30agent. A
"l oadi ng" dose herein generally conprises an initia
dose of a therapeutic agent adm nistered to a




patient, and is foll owed by one or nore maintenance

and the érﬁl)nal cnﬁrﬁg Qthalf % e@ lfr{)rx 1? 8 tﬁgh Egays An%a)qxes t pgt(&zsuf%at; were not

m ni st er ed

dm‘"ﬁ e Flire dm e Gin ﬁnw‘@% u%?l (EOE3N ?@"@W dc@efd o & Helghedpsis
(mglkglho B PB2)e Iathi Phiss T el thvebeaaaitisied [ag aRElBdse. Of t he

mai nt enance dose(s) adm ni stered and/ or the | oading.
summ@Qs€(s) are 35administered nore frequently than the

maj nt enance dose(s), so as to achieve the desired

s i BRIEPed iFl s IR hafiFsorfitied spwmenh ef tp Bprit andgding of fixed

dosing @B Huimerrizet! kypsin n@&mloiim?arﬂiﬁ‘d’dy avgdrmwtdidheddd ghd Wcﬁr@é’lﬁﬁb@xﬁr&hms The
pnmar§j Qfﬁ&g\%} of this analy51s 0 th?ﬁﬁl@ I‘hl@@tg ertuanQa ewepeetr e% 8valiuate %te enP})eugatzon

h one or nore doses Ut I C agen
pharmacofineyfeand predigiantovasigiet Ozperyzaaaie Ao cop ptiPEdand Blsererhingthe vatiability
of steafifhiitant eNENGBcHiDSSs akd Ep@GHA ifies liued vady \&%ﬂ@eﬂld body surface area
(BsA)bis&RLIRNT intervals, WD 2006/078307PCT1US20051021287
such, as apprOX|nateI every week, approxinmately every
o In aedizgt apech ﬁﬁ?&(ﬁfqﬂﬁ%ﬁ} ype %ﬂf%%g,st g}e\ﬁé@wgse ofpertuzumab in the preparation
ofa mfapgmamcﬁo:nm @latyhed \bE¢aycedin WBBHKS:. patient, wherdh tﬁHEE&lcEﬁéiﬁQtf&ﬁlulated for

minid s o o 33 eox\{ml el an
ad 11%11(@ ﬁr(e gﬁl%%h‘%é Cegé'mgé ﬁ!)r?thg %rr 9;?& A st;lg%cl de &ﬁg oxnmately

>25me, ﬁ%ﬁ%‘“‘ﬁ‘ﬁﬁy HPre e piBHy loﬂfeg ‘PﬁEFQf“F‘éfé?épt or will
gehedigloyd i:congiiol §@ trangeXickae@prisitle aﬂm1ﬁstdﬂg&leﬂ)r mWB A dose(s)

}mﬁ%}{ndgaﬁgl ﬂ[gnaﬁﬁ,ﬁe[lt gng,gg,gougtrgqtlegge ﬂlngﬂhl ze. M th anot her

recept or | ecule; a pophilie tTansnmenbr ane
d%‘ﬁ’ﬁ?r flicliped et er ToHe aeem ity P Qpmanyptisel camPricing sdpinistering at
‘Teast obolirad Hose @f ger@zuoals Oty batibe) Whaned ths ifgaiddobd g s€l@FRIfdm the group .
COIISIStlh Bp }o&ﬁm& \Z) C i ;
pow e P Lt L T
m %faﬁ " HER receptor or an "amino acid sequence |
VHridgripstuetalye r@cdns alPraéie statnyfadilie cdﬂﬁl?slﬁgeﬁeptdmmir@ a fixed dose

of a Hﬁl\%ﬂl%@y %ﬁé}é{@ﬁ]{g ﬁxcla ld&@ﬁ st'g:lt%drﬁ%ﬁlqpct gq \NF celrg gml amemmat%Iyozinmg |

erma
oo S Ersergeap s ﬁfdeﬁpe‘ﬁﬁwgtg'aBffﬁ;‘)mﬁ@“ﬁwﬁliaﬁeoq‘sfef er |

tlo 2 EGER agsctdhesch peedtd af oiclerf aaplifeiurel chmfGanPenil entatlinga lixed
dose ofﬁﬁﬁmnﬁ@ Vvher@i'n%rﬁﬁm dos2s s%l%&ed%lo%‘\ t(le,lgﬁlz)cemsl's ?.%g“'aggln)gmately 420mg,

— tl Ez%l |y occurtr}| 391 forns thereo
PP ‘é‘%f’é O RRPEnt ﬁPPf"’F’IH‘FFEJHF%‘Qm%T”}iL BNpiBodUSA)
87:4207-4211(1990)). erbBl refers to the gene
encodi ng the EG-R protein product. The expressions
Bﬁdn" Er %132 nd "HER2" are used interchangeably herein
—%%%?—é?i%—ﬁ%rmn HER2 15protein described, for
ayearrp lpeeyiddgs p scBprriaof ehe HER2 proRiaSricygApd g@incgudig FAGBE@Lfor Domains I-
IV{SEQ(I&%%Q ﬁ%p&ﬂ%m&cﬁﬁﬁhamggg gg&;k& 230- 234 (1986)
nebank cession n er. X T term
R 2 P2 S gEHE R BT RO e 5 R eB . 22
and variable@ieR) V) Figl 119 dGHRAE ofERGhsGcisnalanibbSDae (iEQRD eber iad,
HER2 is native sequence hunan HER2. The extracel | ul ar

respectigigalh A O PR OEBRBYTSEE FRP SO ReYos S Erafer=piveiy) and
human \(LQEH ﬂpcofi‘s@ﬂlsgs ﬁraﬁt?droqg gﬁm tcf Qgﬁta%bﬁb‘érou%‘l 1%9(55] }Wsdbgoup 1) (SEQ ID

aci d residues from about
Nos. 5 a&d% reﬁ@lvel%E@tclnEﬁs H@tlﬁoﬁlffemﬂcﬁﬁ Hfa‘wﬁn imln]amz&e aﬁ,‘ﬁ \ﬁﬁloa E’M and murine
monoclong gntitlese 8C4 o bnveat Dutani32 0448 &ion SEQnd B ]ﬁ\@a:ﬁfj_a)newam d-omplementarity

Determin bid (¢DRs) 4ARLARe@Ci d residues from about 489 630;

E |D14 2 residye nunbering -w t _
DRt ey R et B r et FeR o Sdafigen seom
Nos. 13 {nﬂ @@g}spcct@ﬁ@. EPRpare shppniy oldy ﬁicul?t%ndfe@gax(r@@@g)le light chain and heavy
chain ard23@0dd210A aidsatc 9630 @c@ﬁcir@ﬁih Iredced dofm)3 BB c4r&B Q). mcﬁ\zﬁ}ds attached to

n.et aL Proc. Natl. Acad. Set
ASMgg@%)t ‘w{}aé T’?BO (1993), as well as Fi 1 herein.
FpwEf pits. sgﬁaatlcﬂEmgrdmg e attpy he lfn@‘tféb\thag-sne of HER?Z, thereby
preventifOkip@piri-den aish divaed @FRd; HERS. exanple, in US Pat.
%;%%55@.1@%0 g@g oFASoB 80 0B B bl itk 2US of 2l
8 (USA) §193-9197 (1989 The terms
"ErbB4" and "HER4" herein refer to the receptor
poI ypept| de as d| scl osed, fer exarrpl e, |n EP Pat
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35autocrine gromh factor (Shoyab et al Science
243:1074-1076 (1989); Kinura et al. Nature
348: 257-260 (1990); and Cook et al. Mal Cell Biol.

557(1991)): betacel lulin (Shing etgl i
'@ zuoéﬁ@g 59: 16041601 (1993); and Sasada et a?.h’“-sz-""s"’21237

Bi ochem Bi ophys. Res. Commun. 190:1173(1993));
h ep@zfriz @cob;bz{?e@ iviﬂi@us@@jvﬂ&rof%tuzgﬁ%d’beﬁ@%:ﬁf (11B- EGF)

e | g“es adn;? e'%,‘, t% amin? a%:cd chli%ges g‘éraﬁt%%@ab?é«?chgl} &%1'):&) SEQ ID No.

15) am@w ehre@@gz Fié:ﬁ UErNo 5?)stmwlyow em
2791gl%é]§35‘317d'3§@@ép]c99\5)lam AEhulO M &6 kdquece #itig. N EDBQ ENMo. 17) and a

variat uz%%? %%‘}gha%lﬁﬁ%%% %al‘s%b%ﬂ HbI1B, L5368, Re! oW

3s%g'siséAarﬂé’PfgwyycﬂtaWéefP%@f yanes S"Pme;l"é fﬂ‘a(f?F%éf o &g, oM or
two- Ri08B) codarkmeAalatdel. Stpkn cifls iEGR o8G5 Gd cc(ndcgtgﬁl'én) Solid and dotted lines

mdmf)[%p%ﬂ.gg#,l. %%géd gm%&a; §:bRER Ednceler @b, 9@&@

); and cripto
o1 B bt s 30810 L g5 11 d%%%rer@daﬁags pesiced
pertuiltiag dond@itradonEGRESolidibk isde 1ty TG 18, depatpivightaigesidials, versus

predlgt%tp@:QLELrjiaH Ldn&nm‘ﬁ@‘ns Eﬁg JRARd ln%@d 1288 dnldoth HER& |'i gands

bi nd i ncl ude lins

AT 1o BT PG R CRRE BB TR = vlums o
centr@ Panipdytehi (Hc) bHBAEGHce MG fINREPB: mAYRGig 1149 png final model (Fig. 11B).

h e{:i%g&l llhgﬁ show hﬁéﬁ?&“hﬂ‘h& of &e%ab%ﬁ BopUﬁtﬁﬂ LTI NCY % RIS ﬁfx@flﬁmg a

i de enco er

s RO o S O P NS SR 850y
2.5% Wier GBi- 61 Fie. 18€- 56T, Fig. IRBLt WP Fie- 962 P¥ibis. 37B9Y T 9ggvertical Hne om cach
histodEXrIPtEB s tRf obsk ORIk B& sthetdfd. ude her egul i n-a,

o 5@% .,mg%%@sg%gm bk 98 Jg% %J bohddifYibo 0BT ER afixca,

gV B Bl ese) I b GGl iees FDBRBITY ot g Pappggkc 70
datasétNDEYing Balk @sal @deRt Cel | 69: 205-216 (1992));

ac gir%,%l:sc\llf-?&) Lnld Q@B ﬁlﬁgtﬁ%&g bel:'ll- &g&%ﬁ t;t!aty!rgu c(néauﬁ)oa (day 84) after a
f"“"‘f weeh VD ?réé&@jsect%ﬁrﬁaﬁ?ﬂaﬁ ﬁ‘?"“‘é‘t" Sa‘f‘ 4\1)& {f?é{‘ ?%gg I“%Y% 2885

k2) Fid 9PBWIvalgensory and not or neuron derived factor
(SMDF) (Ho et at J. Biol. Chem
210° _ ; .-heregulln (Schaefer a at

dexsie 997)). A "HER
(tldkﬁmheweln is a noncovalently associ at ed di ner

co m‘}ﬁiem R Glalosk BrAMHerabetl: afiiFtelch @R 10F se HBUE RindORRH SXdeman
pa.tu:rli.{a wythou{)re ard\%? ng h@ﬁi{a %W sﬁr?a% zrz]& (]&% oﬂe pﬁg&e 'I‘M.Eﬁed or flat dose 18

I'S exposed to an ER I'i gand and can
thmfosobtaﬂttedeﬂ}ya nyka g nﬁpl*aétt dpret bt Tt as&h thsiraamgynbt “‘B {perapeutic
agentSDS PAGE as described in Sliwkowski a aL, J. Biol.

Chem, . 269(20):14661- 14665 (.19 exa .
ExAnf3pdne” e et ﬁe“?'iééé YRR ™ aﬁ@%"cﬁ & Mprpeey %ﬁé‘*“% redtoa
patiefdERPis FERB byale MERS-nidERpnds deselEditienfe Ogneraliby wgly éaadmgtdh% is
admkk%&ddwﬁ&mﬂieayad&@m br® eonkmaa:@rhem @ udiG R ah &@GE@Plo&ing dose(s)

adm]lil_lﬁff Ie;]c%gd ﬂtlre mamtem}nce d()se S ara%%'etgmtp andlor%'lu ?oa?(x?g%om

el ns, suc
admm%@pmomﬁeww maft thy 'ea"geﬂaﬂgqﬂosesbyo wcbﬁéﬁ %dg%req weBdGi t h
COIICJI’IBEEIO]( 4113 @erapeutic agent eh¥lier kﬂExR:ah B uciBdvEdOwith khS maiRteragedle(hi ch

I ng\ﬁréfﬂn fr:‘n%f(]:e ! Iﬂerb IE lRfcrs ) oae hét%l&)sgsr of {)Mtg&gdug %Bnt m%ﬁ% the.

ors Ies
paticjFIRDa repjrRY Peneﬁ# Lheﬂu *"SH‘F’P‘B'BEFF 8s5s, ﬂcﬁ@wtﬁfféra@@ic@dmﬂ‘mb'g‘ﬂ”“‘s
smal I 25nol ecul e HER ant agoni sts; HER tyrosi ne ki nase
inhibitors; HER2 and EGER dual tyrosine kinase
i nhibitors such as |apatinib/0W72016; antisense
nol ecul es (see, for exanple, W2004/87207); and/or
agents that bind to, or interfere with function of,
downstream si gnal i ng nol ecul es, such as MAPK or Akt
(see Fig. 5). Preferably, the HER inhibitor is an
anti body or small nol ecul e which binds to a HER
receptor. A 'HER anti body" is an antibody that binds
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35HER recept or phosphorylating tyrosine residues in
the HER receptor or a substrate pol ypeptide). HER
activation-may be nediated by HER Iigand binding to a
conprising the HER receptor of
Wﬁ:ggdla?gand binding to a HER di ner may acti nﬁ&f&ébﬁmmzm
ki nase donmain of one or nore of the HER receptors in

such b Wpproblirfity codighdel) @FpRRinale § Shlyl2Svelid) APRRSRIY E‘)é e Q0 o0f

Lyrosi.n jdues in one or nore of the receptors
PP d“%g’e %bs%oe/ 078307PCT/ US2005/ 021287

p h sSPHbISPPIE 156 Freepfor pryteiptyiosies kinass iwhicieslongs toal@ HER irepa@l family and
incluged BGER, HER2, HBRY/ e HERAC’;@&&:&Q ThSHthre@ﬁthMh Eer% rise an extracellular

na e. .
LS 1 s A R g
uamwfbgnepcﬁggbﬁa?"éﬁﬁﬁ By eiylar grgsing kispsedaaiin; anda reihoxgisermindiERbaling
donaindg @i seyerd fyroSikdsdidiatuick L Beﬂﬂ&sphoﬁd%ﬁd and Flm%éptMaﬁlQ a "pative

sequenéenﬁ]ﬁlblle&ﬁtm]ﬂ% g‘lu a;cid %%Eem:% varﬁnt ?eal’eof %J?etfem%%% HWE ﬁgﬁtor is native

inhibits, or interter ormati on
sequege fpgpan HBR geeeppon | y, such an antibody binds to HER2 at
t h&elrehSEO-], WBIERT', fopifetthangioah faﬂortrd'ﬂ@)foe’afld “EGFE /0084 interchangeably

herenDJn@fe%F % %@Fﬂs%&és@@kk A1 1J‘iﬂ '(Qx‘pénchQ ala/%& fole) %‘[’é MRS TsELA o1 Soan,

mcl(ﬁ tzlgmal or MAb 2 |n|n9
“HEETD V‘P%m‘ﬁ?“h‘a?‘ﬁéhef§?f{6é? b °HEF22"8P‘§GF$ fswsftlw’ef@fd?f HPNAS
(USAF§T207421 1 QLR eegaaanﬁrsggmggenm¢onibgtda BEFRWhketiprodwehi bi t

HERe Gﬂp%&fdﬂi‘@;bb@rhn& "i‘ﬁhﬂ% u@eﬁﬁdteh:ﬂzgi &y N)!&kn%ﬁh x@ﬂeﬂ?&u&% HER2

nd i nhi bi [ reof wth one or
proten% g':scnb% gi tig](ampl kemﬁaé (e:te p,tllé\ég I}(S? )nSIZ 6@93—5?&5 |( 1@8%@%@’ amamoto et al. Nature
319236 CP¥h Eenchink paseselon r@OBT XW) FoecmtrbRN refsismetle g encoding

huma@Gb26ad Gl “Rers Wl ShNBLGH: rat TR PR " irice M
Biol. Chenz. r82t79(%9) 3037530384 %2004 78 Sl e an

HER7Wh| ch bind to HER3 and inhibit dinmerization ther eof
Wi T exgaellubr davain of RTesmpdRfcie D APisODShaitiNE@maNiciddQdice Som

about WSCQECPED% IQP lﬁlﬁ% Ham:nb EI:EH rg;kdt)es %ﬂ%abtq 9&—3’19 %EE) E?lgg 9(;) “Domain

i HER r ece tors.
i {a'\ﬂﬁ" ach r“s‘ 1 Sfrﬁmf' mﬁ%‘% g] S NP2 ﬁtﬁ”@‘a'éf‘f'é“éfﬂ°9%‘lf?‘dt‘ﬁ§ﬂm
about $89-634; EEQIHEHEQ 23) éfeseﬁﬂenllwmnemwrﬁretd sigekpeiBOr Sce Girrdit prat #el. CHERI1:
495- sajl(rms)scmxae Neddeagi vs&ebo/(ztﬁ(fspfrmmiﬂémﬂ @an@t cht%%%i 328 PB4MY, and

$1 a CIC S.
Plown%ni ?er 2 £ A8Hf sﬁ %inl‘ﬁgéﬁ%%(}b(tl%gan ﬁ‘% “IEE’IQZ
d f?‘ﬁ%} |a’21a¥¢%’n RRE 1 P BT élfcfoeq@tfpr\peqmylcasumt Nos.
5,183,881 td50I9/968 @4 vl hekrals LGP N UGA)BELPI9E OBS [1840h.ng Of rmuri ne
%@%Btﬁ%ﬁ hla&the?e%efer?o tEca}pce]tt(ETE%%Hch oths ergl oreexamplc in

antib

|
e vaqhpls o BBt Pl Moot @ion 0T R md P
al, Na@rmﬁﬁfﬁibﬁﬁ(lpm |tdg]uﬂmg)n)fcbps t@teuﬁyg Tgdisdiokdd ¢h WiB998 9488, published April

22, 198 rect |y, or by eval uating HER activation, or
results from 20HER

d ream [
PR T el i) MBS PG SRSt tpe (FER
ligand @‘lpﬁaquﬁgmgqeqt bcrcuelt; Enatnﬁggagnse Hupan g liean plnigas fddermal growth factor
(EGF) @aapd20al], € Bionichdh. M‘leélabsilldgyz)j Qadsﬁmmlg IdowlERor alphab(TGF-a)

o r 2, ctively than tgsastuzurm ar e
(M q%(ejge?% E)L% 3&5 293{]% Ide2 ﬁg& a&-pgh lX E-lfe 0 Kpowy. silzu?noi\g?r kfrm)e
autocrivg erpwiifestor @b@ﬂhj‘?‘ ("ﬁ&'ﬂﬂ‘ﬁé Z‘E“Ew%ﬂt')mﬁ EREIMInurs fr a6 Wetprp B8 261169
(1990):@mECARY abpaiageif sl 1 hi7kba7i(901) betddBiirCtbiaR ol o B4R 58Y 604-

t607 (i@%ma&ga ef Lloﬁaom %th_i:fés%yf% rgi a4 1‘% él%epaltbtﬁ Fﬁ:egpcrmal

rmat | o%see .
growth &é‘f’f (H5-EG 'ﬁise'fra"(azmbzsmcaﬁﬂ %E?fﬂ@ww)mgulfuéawa ieios, i Biol.
HER | i gand activation of 25cells which express HER
dirners (W01/00245and Fi g.32A-B of Agus et alL Cancer
Cell 2: 127-137 (2002), for exanple); blocking of HER
ligand binding to cells which express HER diners
(W01100245, and Fig. 2E of Agus et al. Cancer Cell

2: 127-137 (2002), for exanple); cell growth
i nhibition of cancer cells (e.g. MCF7, NDA-MD 134,

ZR-75-1, MD-MB-175, T-471) cells) which express HER
dimers in the presence (or absence) of HER |igand




10

15

20

25

30

35

35(2004)). A "heterodirneric binding site" on

HER2, refers to a region in the extracellular donmain

of HER2 that contacts, or interfaces with, a region

j tracel | ul ar domain of ECER, HER3 g&g .
Wﬁg%"r?}a?”?%nau on of a diner therewith. The rglécl ?1%5!021287

found in Domain Il of HER2. Franklin et aL Cancer

cren B 1SR Dok g Spene 15550 tas iy gy oo

neuregptiyy2 AYRGHD) (a2 waRasak] éprem 1t 2- A4 T198 Hb sqvteentiyp RGO (Zhang et ﬂf Proc.
Natl. @J&.ﬁl/sar94i95ri|219kmt(19917Rﬁme@iim1 e Qemﬁﬂt(dfdﬂ tondRIRK18:2681-89 (1999)); and
at i st.an -
cnptol?gl? ?Q zﬁm O a J %arl eCIIT[e) ?72@6{) i@%g?i% %9%7&) ltﬂ?{ i gar{%u Zhdcrjrl%tgzd FR mclude
EGE Kgﬁg a@tyhlrauhr%%@phw -EGBand ijgryguilgﬁﬂ?é{z@@@)whghand HER mcludc
heregMYBQ HER g8 cagatic sBiidiAY HIRM Adcbbtaceiliis; cplefilin, ABLHGDIMG-IBRG3,
amp@g ch does "not inhibit 11ER2 ectodonmain
“&'dava Mlina e at 5Cancer Res. _ )
61 H&ry@ (v-?@olggl’xqrem refers to a pAlylr_qEQg e"g??f"? l{yél'&)l)erfqa‘léﬂ. gene product as
disclosed oS Pﬁtﬁ\t Bo. b,etnaﬁsodimmﬂom biahiang, B8 1231500 99BERRsmples of
hereg@iln{]ig&udg ﬁ)ererglﬁlﬁl gctllaﬁ ﬁll inre}Z !arld hér@ggﬂn @Qﬁdk&@ @lah )S'CIQFJCLS 956:1205-

resi dues 1n domal ns of

O
1210 (pRR ol PN SP ST T LS U el o 205216
(1992p] akgpyichelinelrecamr-istugng activity (ARPANTEY ef alafell F280$B15t(LP9DD plinl growth

factor?(m{ﬁMathQBﬁ?ttaL %tugf36§3 ng%&ns&y AHEB&OH% der@«%d factor

R T O L

1394 49¥Pyst al structure, deposited with t he RCSB Protein
Dat aERaie: (bdth 8 dcdvhdhd) assdcrlatlzdkﬁrﬁ&' irpFighg @t ea® WA HERAECYptors.

Such ant I bOd%r fi trQ % Cnibl ce, q:)%pres%ngttwo T ﬁ?l't;ﬁﬁd ep or Ilscé pc»seg% ag gEl% Lﬁand and

can bed?@'ﬂHEPanmPfﬁersc'wteﬁov #d pilyesd br ﬁDSd%%% aﬁderwa’é ﬁbSIiUBNS% rf&! | yBiol.
Cheml, BB{20l1@&61 1146601 bray, forl exarpgid) (BExdmpih of itRPER Sierhind&ie HOFRITER,
HER2| I-ﬁi‘!f{g alldl I-iE‘RB Eﬁﬁi I’ﬁ(e%@il‘nyrs thﬁ&eo@xgt d‘l%lﬂtcp% cmﬁgﬁmg & more HERZ

domai n the junction betwee omai ns |,
recepigr EP“’I"'I“T“ "6‘1" F\E@“ H%%%Wﬁfai“ﬁ% HERY, BRIt EG'B%; I%éﬁi?‘?‘ﬁé“?h§s a
cytokigrreceptirisebanitias gilp® ngalvessadited vitibe dimgequence as a .
p Qﬂl mﬁ Rlnlofl i &- afbnb whidERie &SR BER Q‘EwaHEBr fubhc@ @)&amples of HER

m]nbltBrs |mclu eS-{EE{ alé ?031 esL l:eGFR @%{3 or?fEﬁf glubeogxes? EGFR-tar ngclﬁd drugs; small

Ehe T 50T at YoM hatureror ca
molecyje B%QE@EOHB‘,&* HER dxopeivt kinpert infofitors) FHRG adiES FRumhosing ligrse infgbitors
such ama,sahwcwmmmese@ew&mw(ted,eor@mpia,a:v@ommzrﬁm:mr a@EnksGhat bind

to, or i%t%gclfj \u&?unﬁ 100 E}a(}c%gg!:alm)éalgga? Qﬁ%&&ﬂl& Jg&ﬁ'l?ﬂAP@ J)rX%Qte(gL hg %) Preferably,

rom any

e TSP S Pl MW o> @ AL BB her of n | 5
USECHER Rntiby” b incianibedytthaBigiis @ adiEH repet| drtioally, §ic GER/Rili®dy further
1nterfe¥e@ L%E@Mﬁ)ln MCUOQ nf'rkiggg} @é HER Qlltlucﬁb Qﬁé '[o t@rHE'RE) Qgépgls A HER2

tispecific antlbodles gr bi specific anti bodies
a"“'m?Ydif naé‘&"lf"'ﬁ'a?ﬁ%fﬂ"é%? 0] |'I‘?f" &”ﬁhf’%’&-&?@g‘ 0dy j gastuzumab.
Examdes bf HSG@ ypntbpdieg rdne setuxgiob hiop g X303t hey exhi bit the

degk &ﬁvabanelleeg koGt ok wo;puorylanm of any ohB 6 nloRIHBR receptors.
her (] n refer

Generallﬁ 89\'31*0;1 8?“{15 in s%rg]yui uct:on (e(z) théltu n mul'a ﬁular %nase domain of a
HER fmgkm@efulsﬂna prosipeiidess in lE%HEPf 'h‘éP‘P"r?dff wﬁsmolyeﬂnvdeb d¥fRes
activatfoR HRY te el Pedtbl G R biding B 2HBR dindteRdhpGak than@li @deprbt offidterest.
HER lig%g b%(ﬁrgyﬁgz? Hﬁpdlrtneo %Sf aﬁl}\fate GRG& a (%cimfélﬁl E]fo o({srs gre I’OYFI; tlﬁ Al R d‘%gttosrs in the
dimer gpd f‘ie%'@’d?“"smwpl\?a’iaf'%wf E‘("’@&fﬁ ESFAAES I P Mg OfFhed BiRrTecentqss andior

m nor anounts. Such nonocl onal antibody typically

i ncl udes an anti body conpriging a pol ypeptide

sequence that binds a target’, wherein the

t ar get - bi ndi ng pol ypepti de sequence was obtained by a

process that includes the selection of a single

target binding pol ypeptide sequence froma plurality

of pol ypepti de sequences. For exanple, the selection

process can be the selection of a unique clone froma

10plurality of clones, such as a pool of hybridoma
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WO 2006/ 078307PCT/ US2005/ 021287 anti body as bei ng
obt ai ned from a substantially honbgeneous popul ati on
of antibodies, and is not to be construed as
wdz%&?&tﬁéo?g pr oduction of the anti body by an¥CT 205021287
I'cular net hod. For exanple, the nonocl ona
anti bodies to be used in accordance with the present

phosploRib@sHtof @msurmgé;d&emrwdmm Visbsiratd Sityp&tides(6)f sudhQE KiR b QMRS intracellular

i [. exanple, the hybrldoma nmet hod (e.g.,
k’“"“”’f{r% H? fg"'”“i““?"” Nature, 256:495 (1975): Harlow et at,

5 "It 5o gefersao bedditiomabeny o psphate @ev@ g Pofity. such a5 a HER
receptbriodt Rbstrak @beurat ory Press, 2nd ed. 1988); Hammerling et
a'GA ’antig&y wgfgr%ébmﬁig dél;émat%&dis ﬁrsanam, wE,cpﬁLlewme;fgaw

sevier, N 2 reconmbi nant,
formatjfa PHGERR dfmte rofegibly, suchgn bl HEBE e B o "‘*Bﬁ e
thereof] |Ts¢3:h<awdf@ecmir@dn@gimeshnt(:me eytib@ly gerein iGleaezkegadiar Mab 24, Binding of
2C4 Iol\t‘?ethgtgrgdlme’gé gnﬁf?n%@r?c%f ﬂ[ﬂi&qgﬂluswmr rklsig Qt O@eIr-exanlples P3R! which

mhlb]ts}%(d?)enzz% ré]ﬂ? a(:t?%e& )wh:cingrgl ‘%%GP& and mhM?t dlmcnzanon thereof with one or
more ofhelVERRBE@ptor & ¢-Epld BAR-ndd@Bm{l 20DAY 806%4\3 §56rsubich Ypdg (9 activated or
unteﬂléﬁ:@ EG@@'@EL Joh€l: all U:S/Bzol- Q‘Jb&n?’ %{2@)&6@3 3&3@4@&04)’5%@9&4)@15%@ to

HER3 g:ﬁj dnh{%g gﬂ%rbzlatgét g(g' Fmth ong orom ﬁecu%n 4{‘(}?’1]2 tors and rgﬁoad%s rvtn?( bind to
HER4 gyt ivhihes dimerézation therpdf it @6 PWS qﬁl’a'\)éERﬁ%FFt“gs or all of the
N LR AL IR th&ﬂﬂiﬂlﬂlu{eﬁﬁhon&fore@ﬁﬁ&&ly @Rcingabhid Biwhich reduces

L

Preferpbliv 557 10 bodyintihits HIER2 amerizagiqn at legaicaioyt as effeptivelicas an abogissipeted
from theBBBonsistigloDiroms hrchoddnalabiboddatCH b Egb f3HRNMAEHuin@H@ioclonal antibody

2C4, p r!u?ml%ﬁ ’anﬁri;gtg(glgat en S&szm;ab é(&%] eg:{)héu‘z ﬁgﬁ'@iﬁ%cnzat%n gll?lblt:on by

smdylrfggkggxfrs é;eegﬂy( %“bY cvalpat;&%sép ﬁ)tqn r cgmstrﬁ,’ucﬂ s&:ﬁlm%hich results from
HER dEpeb4Bor8 §id/pr W\l @By ﬁiia?‘ls@ﬂy-HEBZS’mdPatﬂemc Noays fose8piie 807 ;
annboéas%ﬁmgg)ﬁﬁy témlﬁﬁ&{@aﬁnen@l@zrﬁx tively; td Bas@hAidab AdWscribed in Agus

RN e e

for intijfsion pIERR dinkgrrion &y 58EE. 1§ PRBle Iphipioef FIER ﬁﬂrr%qmﬂiﬂtan st e.2. Fie.
1A-B ﬁ'tAgusW WhmerBleDt:-aehrse (200py;, and W00 189515 Bloduchoh HHER; ligand activation of
cells Jﬁ% %Erﬁsg %‘N%L @@01;@6&5&?#@ QJA%%‘{Agulém 53;@& 1?2% 2?-15‘1’1(%002) for

zar, Intern, Rev. | mmunot 65-9
cxamp P DO oG HES G e PP BO B ST Ha AL 00345, amd . 26 of
Agus GG der Call2] 27137200} For e dmiptel pdligrowdiithiblviotkf egcer iyl e MCEE,

MDA w 1t3h Qﬂ:@ﬁ mhﬁa heavy7a e Qe Axgrtgs HED@inds ih e b&em lo€@bence) of
ous

ey G e O T T

"~ inhibitlye bfaimgristregm signaling (forrivsiacdg] !dvbﬂan ofi Wypecqeaéé{'f@hw@&b'eﬁoass

mhibltm biHRG BEGER W& eR APk pﬁcﬁﬂ:g@lﬁtﬁimﬂée@ )\N@(ﬁ/()ﬂlm EHdiFE‘gaiC MbtARus et
cor r.espondi u

o o287 el e G0 DGy I SEURNETR shlpoy o i

dimerigagionchy efedying theantilolntiER2Hindiag sitg or dnyBiet- Bsayaluagep "\RE‘!C}“‘eé?Sm"de such

as a cr¥sta PG HORIA, 5 1@ bintiBaby BovAdd IHIBRTZHSES for S@mlOR Gk & TRYceeCdNis DI 328

(2004)?5t he desired biological activity (U S. Patent No.

4,816, 567; and Morrison et at, Proc. Nat Acad. ScL
UBKhetogopingachindigg s’ on HER yofers tomiepipip e cxpicryiariomain ffER? that
contacis bk Rle@its Wik h &igian in e ksd@1i4p donmmutof BGHR, BERItor BER up@: formation of a
dimer eg&gm&' 134 Eegm.véfehﬁm SonfTRs BERD 688 2k emc.,n@e@ﬁﬁ HARAGR

erive Fom a non- human primate (e.g. Ad W

Monkey, Ape etc) and human constant region sequences

"Anti body fragnents" conprige a portion of an intact

anti body, preferably conprising the antigen 30bi ndi ng

region thereof. Exanples of antibody fragments

i nclude Fab, Fab', F(all)2, and Fv fragnents;

di abodi es; l|inear antibodies; single-chain antibody
nol ecul es; and multispecific antibodies formed from
anti body fragnent(s). An "intact antibody”

herein is one which conprises two antigen binding
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5, s, y, and p, respectively. The subunit structures
and t hree-di nensional configurations of different
cl asses of i mmunogl obul ins are well known.

"effector functions"” refer to thosg
T/U52085{0 1287
W@%‘)Fogl cal activities attributable to an Pc Tegi o %

nati ve sequence Pc regl on or amno acid sequence
vaﬂh@ﬂ!ﬁkmﬂrw@@hm)ubmﬁmaepamm BRdyhospharAab %lﬁilopfnhlblt “HRG- or

TGF@—QépE:EQQMA?I(L Aatl§lt er’lr% e%p\%lly (for ms%(r:li::ﬁ at(l:c!,ag 22 5{1 rgore egféctwely) than

| ement
"aS"HPfFP&(%ﬁf‘gAg"aﬁﬁeﬁ ffyc‘i{f@p’é d%’fri%f}ﬂ%)épq ﬁ%‘éﬂ%ﬁ'@é@! way of example).

Cy {Tod HBR2 @itibydy (ADET)e; whphEGOBY iBBit HERTHOMbmER etk AL IANin0E: af

Can&ﬁkek Gsw,ig@ﬁg@go%?eptors (e.g. Bcell receptor; BCR),
pendent cell -nedi at ed

de
C ylA&{Eg?( peipadyy that Shings “’Agﬁf,‘”d‘“feé‘f Ripding gitcm0f HERD, bings ¢ repidaey in domain 1T
(and pgiguitly abva binds tovksidods imdRes @€ idrabs ey GIERXdxBacaRlal ®miik) &lch as domains

1 and@XD4nE S5 stE&alfy%ﬁ&’ep ta@éa& t&s%ﬁ&)em(fgm‘guon Naat @IEGﬁi lfﬂiﬁf H.éIQK ()r

recogni ze
e Bk e BBl S e R L S i pertszomat
crysted sippsiere, dgmojisd Wi e RESE Brigie Date Bink (1D The I§8), Wostryting @lekempbior

ambmdmaiﬁdmth% il bq‘ainlg Sie of@iREESS FCYRI || gnl Y,
nqQcyt e Fc7R11 and Fc7R1l |
g e e L .
°‘her|dsma'|né%1>fé*5§2 &4 Mg‘emnﬁ bupd G FRdeyablyatty avtiholly Miatrbiatls to dmaia 1 binds to the
Junctﬂehesweémmaﬁaglnaiid #o7aBRA 1991) . To assess ADCC activity

of I terest N Vi

S uéﬁlag\g s%ﬁc%e ;ﬁ@gﬁgb&ﬁs oae \%hldh %nfﬁa%me a{m"&%’ﬁ%\%lquffds %%%rb%japde {e.z.,
HER gecapton or SR ligaad) dﬁ*éedﬁ@wﬁavrﬁe%ch si¥e FaghencpBelfphRtides gan b isdlite from
naturf @ candelgrhdueed Syry@mbikal di Sh@chiie mnkak €ha) a nhlv@ﬁﬁileimﬁlﬂyﬁ&tﬁile@mhave the
amm&a%id lse%u&@%?@um%um h:[nﬂlm pJ@pJﬂJﬂger mﬂrlg%lyg% e; dr Pc;}yp?ﬁnde fhom any

OtheAIternatlver, or additional
"RBTBEEN BB i nterest may be assessed in VI vo, e.g.,
i nThe tegrm T aptgbbdyrivehan is weddnthalgoatidyaknseling gedBaly covirs Glaytresocieiat

antiballles, E’Mﬁneﬁ Hﬁ&)&lesg ﬁulﬁs'éanfﬁ %b&d%@@%) blspcch#é %Qodﬁi)fﬁﬁggd @bm atFl\)eSast two

I kocyt es ress e or nore
e s oo G B e P A BT BB "PHE. col |
exPE écss "H’Fﬂcl"@é‘s*t*bomc yﬂﬂ%@]ﬁ*ﬂa'n i @@ntwmm@a pdpfilatiph ofisubstaritially
homogetiddG ahtthiadies ¢ aiﬂ’{)lh&ﬁdtﬂf antibbidias Bompdifingd t&%k&ﬁ&&n@ﬁ id8kict Fhdsor bind the
same C QOSSI L U] e%lrt]moc On. 1181 D) SUCG
RSt %ng)g e LR, ReRLANS %@109 Ofhp PR Dl a?% ghody. such

el'ls
"a"""“&sﬁ"ﬁ ¢e pF“E“éP I“%“"%ﬁ‘ﬂﬂ"‘\‘fe%‘?’f 'B‘fcﬁ‘ﬁ‘f‘?"é* antifgpdy FyPiyiig WE!S“@W d““NPQY
compis@k h golyperititrgeqoened that bial a tarkkrewlefefnaieiadet 16:@ink Solyp@YdeR@uence was
obtamh(ﬂ@laélogegs that RIS tﬁ,@&éc}{(ﬁn oP O Q%argehﬁrrdﬁg %glypgpn&: seqtjgngeglom a plurality

of ool g B descri bed herein
P P o B TSP TS A SO Poner e siagp from s
pluralifypf glorigd, we!sas  prot ¢ bybfdpme elgrice phagd claups ogmatombiaaly DN ATdk@es. It should be
undergiio@fh&t e &ﬂ:ct&ﬁtﬁgdt &n(ﬁxg@éﬁén&ezarﬂ% m&gﬁereb %&%ﬁmﬁ@ R 1mprove afﬁm for
the targ/p, tﬂqgl%%rlzb zhc taP t%mgmgrse%xen'ée? Rrprr%v%E:se?rﬁ Tnﬁ?j’@ §e"rc£{§183{’] gptgc L
1mmurtogf;’élc:p@y ‘L’E? ig crwlnppccxﬁtmghqis@y erR) a3 wag brodntgbodyegmprising the altered
target biftlig el iodish € nbicivhal zhibddySf AR @lvaaln&ne K bty t%lpMy&ﬁzh blﬁl@&iy

£ s :c i u an lesF a t t t deie
prcpar£ QE r[\ﬁl QI pléalﬂﬁ‘?iﬁ dlc:, §' ﬁ’g'p ‘ o{nbsod ac rXc Fz“n); %anlano rﬁ% nﬁraf_u[ %pl ogfﬁ;) each

Ivating recep
f"°"°°‘0f"ﬂ Fﬂ“B‘PdF Pis g'loms’@btnaws; pfepmqme fp dnwe agingi §i rasie degerininant encop d

antigers dgaddin@ashtihpdeifictyf theahon@iohsladiibbdy pieﬁhrat:&h@ar@éﬁtréﬂ@kea&m that they are
opicaff QB nd D Bf AL ik ibRls! P bEEE PARLIE TN e (RO BT e
an i munor eceptor tyrosine- Pased ac
(111AM in its cytoplasm c domain. Inh| b|t| ng
receptor Fc7R1lI B contains apy 30i nununor ecept or
tyrosi ne-based inhibition notif (Innm) inits
cytoplasm c domain (see review M in Dadron, Annu.
Rev. | nmmune,. 15:203-234 (1997)). FcRs are revi ewed
in Ravetch and Kinet, Anna. Rev. !mniml 9:457- 92
(1991); Capel et at, |nmunonethods 4:25-34 (1994);
and de Haas et aL, J. Lab. Chi'. Med. 126:330-41
(1995). O her FcRs, including those to be identified
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WD 2006/ 078307PCT1US20051021287 of the conpl enent
system (C q) to a nolecule (e.g. an anti body)
corrpl exed with a cognate antigen. To assess
| ement activation, a CDC assay, e.g. as_described
Wo 78ho- Santoro et at, J. lmmunot et hod%‘f%?!’%é’%m?
(1996) may be perforned. "Native anti bodies" are

an L8] QI a 5 ‘9& & T} } not to
nbglldg LéasarJeJn% bugtﬁ gi &hd: é,%ggg%(gw&pm uﬁ.a SntfBbaie@ ARUE ot to be

i ca
constpupys PRI BropuREP BT ARTtEd bY A BT ‘6’#6‘“"8% al'l‘)hf'é‘amp@a%%“‘i“?céﬂq%
antibGd@tote iissd ih korkedagcetwith de freaw ipvegtioa inpy Ho yradsrpp 2 wagwtabfeliniques,
mclujm)gsl&dl Jxénqﬁ: tp%%dom&lﬁd Ea'}eKSh%FTB e, NQtflre Cﬁb@@‘stl@@lﬁ Harlow et al.,

es varjes anpng.t he v ere
s s L e A B & 1t g r ot v
Mon@losd Alniaglics ag T1C 1 Hybridpae 8d-68 InElstreeh afﬂh 13$1§u|wrom@f@ﬂt DNA methods
(see, P g | 616 @Sent E@QB!JS%@V;% éf Bigtih tchaSlogith (s&nfeg &Mdkstn H AL Nabl, 852:624-

628 (Epg&)nﬁMfrFsg%{f J “amt gP'sggpgéjlgg%ﬁu dg? oL 9%?%; P%ss&?ﬁ?%ﬂﬁmw

Lee o 4 ;Maﬁmocébm PR RS Erse 7o 6 AP LUSAOICARGA67 12672
(200@%&1&5@5}%1 @l mna Rdhotis¥84(1-20 19139 (0040, ladti wkhrictbgiad for@ro@eing human or
human-h%ﬁ afltﬁaot? TSI =1 Elaotrplg’vte aarptts or% {'Egllc llIQth m'in'i?n‘ﬁog'ﬂﬁfb\é YOCiQJt] Eehég Erﬁndmg

maﬂ’t’"als arla omai n 1S a%?
humap framugegiobdin Feeued@ﬁﬁqerf sV RBHBZNO LHEP1P9S: PP%?{}F%?rWG
19918074 NFaidBdvik diﬂ.SPrdH @5, Afad shielidacaneas 1 (9P oinkvbais 4 @t Bnfra8e:255-

258 (%%S)V‘Er%é}eﬁﬁ etlal 90 m‘%%ng ﬁ{ﬂw@ﬁﬁy ¥, pebiaig, é’ﬁ% h@bi $9,825;

term
5.59KEP R PLTIFTH SIS PT o 6, wh Tk D PP b8
5 SATR00; G116, 028 529, 126: S SRR EE THTDNG Morks o icee chaglely AP T8 1992
LonbErE et ah Q\Iam'e%k 136k 550 @9@@%&&9#1&%2 ads: @aghs (D@ﬁ)’é Figh\liBdt al., Natire

antib a cuI ve
pingg e b S St bt Bl B S O R ki
Huszgralperaftee imhowrdl s 6501 (AP bodies. It is concent rat ed in

t hﬁ"&@noﬁ&ﬂﬁ@ﬁil&)dﬁﬁle}eﬁepehﬁ@ﬂéﬁﬂoﬁﬂé ‘BRnQicT M@ oSN ROIEHY potion of the

heavyl.zﬁSor m%tg hll:alﬁx %I}ca ucal or hlgl%Ol gglg\(o?/ co?rggtlngin s@({u’u@gl ;r?anﬁt%ﬁ@sl ERed from

con erve t1ons vari ab
a Prtieesoiss o Rloneind P& EFeHE PP PRUY; “ﬂh'}%‘ht ‘B*r%‘)‘fﬂ" offehain(s) is
identiéa itodd h@noth@si8 ioRGrregfondi@ dquedcehia aniodiendirived b aroihetisypeies or

beIon?z%%% a&%%ﬂdb%cf‘y fa QU subcBSs, as vl & ﬁ"lag\ﬁer%j@ Rt ﬁ%o@e@soﬁﬁ@%tthey exhibit

uration, connecte er arl
o Bl G W BPRE FOdBIe SEEBNGEERT AT b o AP S
B1:60586%5S (IPBHNTIyerjs antibodish of et Heieig fnclade Wureft @ytibodieT ppmprising

vanagw WM @fmkﬁmknﬂmg s%@k&%crﬁv@i RRGhotkimhd prigke (Rodisl WoD@dnke ) Ape
ose Dr OXI mltmx by the FRs and, with the

cm)aﬂ'@'ﬁ’&’?'{fg 578" 95T Shs from the ot her chain,
co n’el*lbﬂlﬂlu{ﬂ?émff@ €T & Pavien TR N3t 2pfesy el erly TOBT e tiggneizen
bmdigé rtzg%nq}‘\eréf] tﬂx%@k &3ntﬁ>§t§%ﬂ%@hﬁﬁc]t@£ Fa®Fab', PRE Hedﬁ@ﬁﬂ’ragﬁents
T

ot eins_of I nmmnol ogical Interest, b5th P¥ ¢
g R N PO TPHSET P PRGBHhoapg orme Fom anibody
fragnBaitshesda, - MD. (1990). The constant domains are not

' nXQ lu\(zﬁ@anﬁﬂoﬁﬁ Gércl,ly 1s L2 wmbm&ﬁges% Rt mgé reiBns 24 an Fe region,

gen, but  exhibit vag ou%n ef fector 25functi ons,

P’efsg‘ﬁ'é Hheé'gac‘pf’ﬁ?tl"?”dﬁasp%f OIS PhE 3R i body i n anti body -
dePemdipn bn thedniinglacid sequpico pldheicerithny domaDE Teir heavy chains, ppggantibodics

can btz %E:Qed Q)ﬂﬂ@r@ﬁf %[aks@@l Bhek Q5 Q'?najow'l@das of ﬁ?ﬁt aﬁ?&ﬁdsﬂgﬂ ,6DEIEE, 1G, and
m Nno r an .ant 1 pody.
TeM, Iangigﬁvgrﬁl o?%?se m?y%e furthetr Igmdeq nbo su lasses (:ﬁqnyges 6 Ilg(\é‘i'] llg%rl.;. I?’.‘;Beltht IgA,

or ‘antigen vari ab
and TeA%giTbrhegretingdisynt omps H efsmamd Wﬂdéf%@@%ﬁ’%ﬁ@%@’%‘fﬁcﬁm a,
"conpl ementarity determning region"” or "CDR' (e.g.
residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in the
I ight chain variable domain and 31-35 (HI'), 50-65
(112) and 95-102 (113) in the heavy chain variable
30domai n; Kabat et at, Sequences of Proteins of
I mmunol ogi cal Interest, 5th Ed. Public Health
Service, National Institutes of Health, Bethesda, M.
(1991)) and/or those residues froma ahypervari abl e
| oon" (e.g. residues 26- 32 (LI), 50-52 (L2) and
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capabl e of cross-1inking antigen. Tv" is the
m ni mum anti body fragnent which contains a conplete
antigen-recognition and antigen-binding site. This
_ ion consists ofa dimer of one heavy chain q% ne ..
‘”ﬁ?@ﬁ@”%%a.n vari abl e domain in tight, non- 3%9§f Hip/021287
association. It is in this configuration that the

3. ¢, }, PG ErclpYREHY %esaltz.l.ﬂesu&&ms Qrﬁ%uééfdm%?s?ogal Xmﬁ%m?ons of%?{f%m&am of

eract to define an antigen-bindin

‘mm‘g'Lﬁ]‘%jglgém‘é\”e'tkﬁ‘@”\/H VL dinmer. Collecti veI y, the six
hy pettbedyrifgibrdunci@gs™ ehso torbelogiahict Genadiibudlic BOin Fc region (a native

sequ&x&% i‘efgﬂoﬁ:brtaMmB Q:lc;saﬁcn@tnrml had Y@iomy\ﬁ\érﬁﬁmdy eﬂx%{']ﬂg of Jn{b%!iy effector

funclal; Q&ggfm gﬁ?or alf of an Fv conpri si
Rl I BPORE Pt e SRS Pl iR dhppncen
cell-ripgigted %toalbm (APYO) phagoa®ey At ecgelrign Wicelltudind re@R6ts (e.g- B cell receptor;
Bcrgkd.hough at a lower affinity than the entire binding

siLe h t also,contains. the constant
do rrahbo}-y»%p?nﬁ ent cicﬁ mgt{lj;eg Wé(ft%‘c%\yn an Cf Irelfeé joa Gﬂlrfgefhétﬁ‘{ reaction in
whichygpeageiic &s@{t@ﬂlcsﬂséﬁt exifmss FrexgepiprsdFrlb)ite.¢. Fatlgh! Kilka@fiedlissneutrophils,
and nitbrbhes) f&@mﬁdfaﬁﬂmm t&gé@ deli tammﬁééﬁgnﬁﬂ chﬁe 19;15 oAl l@éét cell. The
eav
pnma(%ﬁ%ﬁsg&l%%duﬁ&% Iﬁlgﬁc ‘I‘Q%rcgp e. éessel!cyrﬂlﬂ w;:er S moH%cgtc%%%’?ﬁ ?‘"’Fﬁ%‘ FeyRH

udrng or’ mor
and FaR{ll- SeRigPHtsivg e 'regg?peﬁtzc oty by sungp4rifed ISt'Ihlée Tthe Phag AGitof Rvetch and
Kinethvemue Rev. frasndFaks7-92 (o 1ohsstsh SDOY S5 @ B noR&IDERESY, 20F: vitro

Ancé Qgiy Cs%% !ﬂzﬁlhesg%gﬁlll . Pa ﬁ‘t@{o ﬁﬂﬂ 5662‘%%9; 82?51_’9 nfar ?ele]::ertf al ogl Usefril

o ﬁ’ bl)2 anti fragments or'
eeciegl ot PP lood TeRaEn L GRYCHM Ry Rt G cels
Alterpajiwetyeoradditioadly, WESIT attivent thOndl@le ffveddstaly bERURL D, €, in 2

ammaﬁﬁ&dhlﬁﬁlﬂ){s t]cwft &&f@é&ﬁ:ﬁc@&&:&'f&ﬂs hﬁ@)’?ﬁ 652]6§a- h§‘98 i ght
C vert ebrate Sp eci es can

h%l ns" dk es from an

be ggasnleiéfector e s % fes SXressrs g} nﬁ{egfITSﬁpr[f% éfgector fuactions,
Preferably. theepllkarprpa at(l%?t FeyRHL anreticter ADKY effdotasferdtiopn Exalnglesafiurn
leuko@ @t Ghih@RHUROABSC Pud: B@ibzrerams EnBddhuckl® BN (BBMC), natural killer (NK) cells,

monocy@& @)gn%t(%g:clhc%ills avgneutro rl§/w1 EHFB%CS%QJP&,$C€9%FIL%‘%% ed. \tﬂ;ﬁe eﬁtécfohcells may
be ’S"{aﬁ% @ A fBE e Bpreeliedombioof ¢ PBMES asdtsesibpkyinept | de
C [ wzms Pcadegnabir YEcR T drhsdd vo doo1ibaR @fodplotl@ar biddstid\@d Fe region of an

m,sr&&éd f’cRQQJ .m%%heq(% hhrha ﬁ%ygﬁr}e}e e%FXF i o wgch\émds an

IGa?(ga tengt | es the sc
gban @@Eﬂ“éa ‘FCS'F orbyd WAttt ?féhe R FaRIL é“"r"éﬂ“élwb@ﬁssﬂ%
includipg fliglicyyaganiPpridjaldcratingly splived Tives dPhese reespols FsR1I0Ecevidn Babde BaR1IA
{an ac@iﬁtuh@ Qddp@ﬁ} aﬂé%'yRIIii:hﬁa mlﬁgg'n% m@&fog) %@1 HYQ%ﬁar%ﬁﬁm acid sequences that
differ prﬁ)nanin glglge c\{oe domams th re f gzg 6? 2 1}§ L& Lo fﬁZ

body ¥ ragnent s aﬁc%"a SEFABEFRY c%’@?f‘ 1!’8’1’8‘5“"1’“”
tyrosm@bzged apa-plyﬂ fnoq\WTABI) Q'r[g_cygsglqsmlcalnqja:ﬂ IifibitiPnfeeptbr IRIIB contains an
immunbre&Bidr, tfbsthe-basREnfilgk ol mot (AIRATHh &%yto;f]ﬁi‘hﬁ B&nathse&@ﬁévl M. in Dagron,

Annit, %&tﬂnﬁg%y 1;50@—9??(%9% Vﬂcﬁsharetr\e/v\%weaﬂg i{%f: lr(llg It g ﬁfvhzmol 9:457-

1 C ragnen
72 (9PN Cpnel €6 ?fé“i‘ff’@?f"‘f"& B> Ab e o Hagrer ﬂldé A@h filing e 12633041
(1995}t DgerFelreind g thyp ik ivekei iahianhdfufne] ate encoMMssccB}y thé S EECRY herein.
The tcllml aﬂg ﬁ:&lu&ehﬁé ncl)rﬁtaF rgtgpuﬁ‘ I}Qﬁll; wi 81_ l?ljerg'ﬁYbIQ gﬁ‘ {htl‘, pagsfel? n\ll\%fnnl I%J] CP the

. ‘% 9n3a same chain onmal NS are

cus QU ATy (PP HESE R0 Bl Ao 261 UoE e

homeogdyaplimawrdeldniat e two antigen-binding sites. Di abodl es
al‘@mﬂl@zﬁ&lf dc&@&n%t@xx&% & 3D refeﬁs%thee‘%m* aQnoleE.Pe] & 9% 2 Qatele in the

esenv\qmm ‘Gé'b"' er et al Proc
o ik i eSSy iy RS bbraebie e oen
non human (e.g., rodent) antibodies are chineric
antibodi es that contain 30m;ni mal sequence derived
from non- human i mmunogl obul i'n. For the nost part,
humani zed anti bodi es are human i.munogl obul i ns
(recipient antibody) in which residues froma
hypervari abl e region of the recipient are replaced by
residues froma hypervariabl e regi on of a non-human
speci es (donor antibody) such as nouse, rat, rabbit
or nonhuman primate having the desired specificity,
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Hurmani zed HER2 anti bodi es i ncl ude huMAb4D5- 1,
huMAb4D5- 2, huMAb4D5- 3, huMAb4D5-4, huMAb4D5- 5,
huMAb4D5- 6, huMAb4D5-7 and huMAb4D5-8 or trast uzurrab
gHERCEPTI Ne) as described in Table 3 of U S. Pate

WPP7%88% expressly incorporated herein by F%?@F’@Pﬁf‘@”m
humani zed 520C9 (W)93/21319) and humani zed 2C4

of th%@%&t&%ﬁ'sﬁém?@:qﬂ%{ﬁ&%cﬁ{é ¢ sl ﬁdb&!ﬂ ﬁ%a &nﬂ% c%{{t&’éﬂﬁg%ﬁ To assess

compeRIVEENAEH EOX B £ o T g fﬁ'g'u'tf’h Yethods 202:163
(1998)inghbe pattamddeavy chai n am no acid sequences in SEQ ID
matn;egntﬁaﬁes Jaﬁs’ usJaﬁyle@&telr%%Ly °lycopr0tems of ab&[ ﬁb Boo da]tons composed of

pertuzunab” ‘and "OVNI TARGIhI "

. re
) 'i‘,eﬂtffﬁl‘hlgtg (LA gharlns}?éd e gdﬁfmcﬁ WV*@W% IE[%{:F théﬁ%f iy h%sg tna geayy chain by
one c@IgL SiRdieE bon, WHEGhd DmNOS disliBdedinichged dariesapang e hiayiedhgins of different
,mmmﬁofb% QOGRS dg&thwm.g@aw ;:mbmgmqy @@wlmasumae bridges.

functions are illustrated in ‘naked

Bach hgnp) Ayeips ot s < DY BOERP (YA bfeume%ﬂﬁ ORyEY Sy Fpoh ieht

chaml?lgst %&91{)19& 8 o0l &8 W L?and 8 %Rana:ﬁmﬁn Syd &ﬁcp%ﬂ Ol‘hmnﬁztnydoﬂtﬁm of the
i sol ated" antib ‘¥ghfs one whj ch

igh i 'statlﬂew il f"is‘fci"‘élﬂ‘“t&?f&?“s"é pabatstrinaig e e gl i
alignddv@RhavaSEHI0NENS 18 heav Gaif cRatirddr argimakid GRiiresHre believed to form an

Jnteﬁg%g%% tFoalﬂg‘t Q'Lgﬂgﬁkg@tcﬁangjandbfeﬁorﬁﬁg ural environnent are

teria interfere with osti

¢ BB URTEIe s 1151 F e P PR T R el o
sequeBMR 2N Sntibéuiss mo ae S5ed titte bRG 0o dnd wreqiffeint of Padtniaionles angipody for its

paméﬂgtnamiggﬁ %o@é\r@teﬂyﬁan&@ltﬁg %evethﬁdxfﬁfb@t@ﬁﬁr&@%uﬁfﬂl@ﬁﬂbﬂﬁéﬁa&s of

anti bo a
antlbw{}s V%IF aﬂ:fenlg}/ed gﬁtlr?eﬁ%gglepts cal ]ea e}fpervérga'gle ragn%l%oﬁlhlg t%{] &S’Aﬁ}m a%? t(g
heavyxbiiinGdablegpmhinroBite npreéfgblw mwedmﬁ@ﬂswh‘aﬁﬂbggww arg g legh e
framdwdk rJansQFlﬂ;? Ohe i doinGhs@Niatite@ea@Pdnd light cdins le@B &dmpidsh four FRs,

large{g ad%atmﬁ és cel conﬁ%u?arug} Qo%;'mt%{ by uﬂ&%ﬁ@hﬁ%ﬂ&s Q.'?iicigfom logy %

ing cup sequenator, .or z
Wnﬂ‘tC@“gmi’m g‘é‘ﬁé?sfsf"rﬁ‘vg EHBS” P}&@Eleﬁfﬁ‘&@'i‘“er @*Bﬂl‘ﬁe‘"ﬁij’alﬁ? rogions in Each chain are
held RQMEROIRE FEkimigDe iht FRNISd, wish thohyEoanaks sigienstivom e ofher chain, contribute

to th rg'nfat%!:x gibﬂé%ng% du}é% sn@tof"]slnﬁnodll:&Q(QL Kabler élntsle(}a% of W&Lzﬂdﬁ S

immiopaLes, A8 P IS R SHT ooty P B D 68
The c@matriomAine At navinidived girecthyen Pirding emantibody tg matrgprr Yat exhigifeagieys effector

functioﬁ'sodualagﬁn{(ﬂﬁ}ﬁdopm)é aibbdy ub:ﬁu%ﬁﬁﬁﬁﬁh&ﬁ chMlabdytobo R8s (ATITR
pu i on

an 668(5'6 y?ervanaﬁle T \%IIO{. whcn used hégm re%rs to | ag'n}{m ris’sr dgg of an antibody

h or nore a eratlons I'n one
whiclpgre rnmnelblh;pp@rnsf:aﬂnam é"h? *@g“if‘@ﬁ@bt‘%l@f‘ SO FAmMPHset Wnglagid Ffjdues

fromb lmméﬁamrﬁ;t delefidify@ceahf dr IITIRY (Qf redidoes 2804 JLIDOTNS 611 and 89-97 (L3) in
the n% g ganhtil CcBﬂPf?‘L@gl Esgqiﬁ‘) R%s?ﬁi) a:%% '1&%% Al hQ:Dry A6 Saritd

OSE ter Preferre

domppiam Ly e MU € Pﬂ’”’ﬁ'éf\‘?@g‘ff‘é’r?ﬁff’& éhE"o"f’b‘E\%ﬂX Service, National

InstindEaF BN B aliesda fMD. i 991)mdf6rourosdrbmiu¢sabfg ethyrgrverabfeleop” (e.g. residues 26-
32 o, Sd-Rigtay arﬁ@}(% €9 28l i &%@\%n@re%orpar @m (fRY, 53-55 (H2) and 96-101

pr ocedures known in t
a0 gprecHmBrEgy o e {68 Rl iBPuaL g, A
ReginbibrUFRItresdures lyy thyde) variakle dgimaig meﬂot@hﬂ}#ﬂfﬂrqhwa‘%ﬁ@@% feS'd'ﬂeS as
he,e,m}@geney s of CDR and/ or framsvvork reS| dues is

cr| ed. b bas a at d. S ”
P gesin ¥ ety Rt poie Al LiRR rugfhy R Ee
fragn(enitg &N wnth\ﬂeinzlewﬂanﬂhdlhm v aI@G“alg’Qifath‘*f%’B’)}“ refiects s ability
e nt % fra élr(thBbaﬁS(lQm n«()lw%}as and is still
o eyt HA fr?%’a'lc'a“m'mml TARETOR, A baet 88923896(1992).
The term " main speC|es antlbgdy herein refers to the
anti body structure in a conposition which is the
quantitatively predom nant anti body nol ecule in the
conposition. In one enbodi nent, the main species
anti body is a HER2 anti body, such as an anti body that
binds to Donmain Il of HERZ, antibody that inhibits
HER WO 2006/ 078307PCT/ US2005/ 021287 di neri zati on
nore effectively than trastuzumab, and/or an antibody
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e a5 H e

10mai n speci es anti body. Exanples of am no acid
sequence variants herein include acidic variant (e.g.
deanmi dat ed anti body variant), basic variant, the
W?Q&()iﬁ}a with an am no-term nal |eader extel;lelj
-) on one or two light chains thereo
anti body wwth a CGtermnal |ysine residue on one or
capabtewcrdsz;emkyﬁgﬁh@hns thereof etc, and includes

c OIEQJ tgg ijmgl ubc}é?;ra %L 9 ccl-nlcgrga:r]:slggqﬁr% Qrgl%%cr!:cg%mmn and ;ntlgen—

sequences or" eavy and/ or %? I ns
binding it Apie reen cprgiss ?fe&t"af of prpetheav i pin prd pps;light F‘?‘“t"ﬁ@b'%ﬁ‘?f“f“ﬁ gt
non-cOART kds&iafkg. AR ivxhib m'ﬁg*ueﬁdmﬂraahe tllf&ﬂ:d}&fvarﬁ}sﬁb egs:is ofna@ var@bl@domain

interagtgah%}ﬁ\r?a g:lzll' %llti iegpﬁdn}%tgl on the su ace aptfzc’ ‘ahoveitn ITIET. ‘?.40! twely the Q& Bypervaﬁablc

005/021287

0 aci
regiorg Icgt@owke&bundm sphcififig tgirceodye Haquvewn@ smﬂevaxmleldomain {or half of an

Fv co§ﬂ%§x%§1§( tﬁr&tﬂym:able neglons specnﬁt forgik'l h’rﬁ@eﬁ)’ﬂa%é éﬂmty\(@&dogﬁtc and bind
é# here S tee 1 4% & wth one or nore
antigeg t%%ﬁ?%?%?%”@%?f e §Tf%ﬁ &J theret o which differ
f r BeForfesmnt ayproataipsihdroliae deresinnd fhelighichainpand die ffggonstgnt gomain
(cmr@me hRPREE s:azamgtnkmiwer @emptr@&c.@fby g.h YIAIBGYJF Aleiv @Sidues at the

i ants herein include .a ody. Wi % Q. 298
d ody hi
carbox tcnéxggsgctg%a“ ahe S UC alljnrme U m% rmc?re cys&e% om the a y hinge

fegion [Fplyy8id i e Hesiehaien herpip e Fay r"eWh“ét“tcﬁb‘ﬁ@ﬂm%‘@e(é?r‘Pf frecopsgapfidgippins bear
at leads BR F8OHiol 2fR. IFRE it dyra SR Ris Qfgmﬁlmcl@ olodayliFaa & Fab' fragments

noi eti es attached to _one or two ‘%ht ‘chai ns there
whichyehiBgrFystaiiies RS thedtr BOH iemise! é°"al"tg%1 ARSBPY Beses 26Rlsp g e
h e Yhigbdeaing'sof afiibddirefrariny trochyare speeies camimdssizeadin onadf tvorsiarly

dxsnnaty{xgl Nl ﬁ%bﬁh‘ R Yalah €5, @Jséd% e amino acid seqIRE & i Snstant domains.
body has ‘an Fe regjon, an oligqsaccharide

st il a‘}a@ Fg96 HeFysantibpdy ﬁ@ﬂ@ﬁﬁ"’?ﬂff“ﬁ?ﬂd’ n 2 Yomp ohgipope wherein
these &ﬁﬂaﬁ&‘iﬂ@ﬂcs&nﬁm Q BifpidQolybepfic BRRY Prefelanly, s Fﬂ;fulybd’;)@demﬁutr boghyises a

pulyp%ger_l Ber b‘%"fe?’{}g e? 8@0\%&@ wh{Eﬁ enanes ﬁ? % 5 ?1 thrc gcsueq stmcl)ure for
antige bingj@s K@ raiew dﬁ:c@tsﬁemmme in Todd lrfhm@tdfver of lopaglowdureigies. dg- 113,

Rmrﬁsr %M&B,@ édsssb":‘h]gcﬁscr Ev Y&k, Jp. 2&433"15(1991\(@&{51{2 Gilincky scév fragments
2 <061 08 LG LN £398k, amount s

| nhe Leat Wbt eefanf tg emall gntib@y ﬁﬁﬂ'ﬂe@}b‘@ﬁé‘ﬂﬁa‘l‘ﬁe‘d@“% pitye Vel "

, fragmg%’ c@rh;gzsé J\&Jlak:hg ﬁéw)gibn:lnm gu) (Q)Jn{egtedﬁt) a ﬁﬁ:ﬁi)lc@gt{t 301:?3)11 (Vi) inthe same

structures. 30An am no-term nal | eader extension"
polyppadeahyn (Vaf ¥r)sBY wingmkinkey thatipipesherpte Aty waailiag bptwesh He kg dgypains on the

same L3S, tﬁ%%s atk R B@Jnr Jm%@g BdmpR R YoRailsRBdnothdr Bhall LASRAL two

antlgerl bl@ﬂfgesg%ran{)ﬁlg)d%ﬁea['eg}ﬁsc%? [ng d;ﬂ}’ in, Qreexa%rg rﬁﬂ&& (B’? Q’\y(y 93%1161 and -

Hollirgerietvd - Rreq Nitindad. lsedﬁér90é%ﬁéﬁ‘§|(t9ﬁ3)c onprises or consists
of H‘inh!n%@d a:&r&.mmﬁs.h.dan &S irddetRSntbVHS arc BIiBSiE BltibddIds 104 Confain

mmlm'&} s:;c&acncc avc{.{ h anorll%ur%an i atll‘l]unc)a' 'i‘olin'xl?lolgéf théﬁ‘gt %ﬂthUmanized antibodics are

eam a nt
bumagigypatosighuies (eamirtdpdy) we'fhgbfemﬁﬁgfroa@érweagraple Teglp%é &c P cc'p ient are
replacébi. r@;du:fs Qorﬂﬂhyﬁéi@ﬁiﬂelr&‘gmﬁﬁﬂ aGhpn-RmBApEicE{dtoCkBLibody) su@inas mouse, rat,

rabbnlprs 1%n Ra E—:t | tg ha@?é {He desu*cd speci ICTP gﬁFL @r capa‘c\:i%fn %Bme IQS‘ELQCGS framework
&hs to or describ hysi ol ogi ca

feg“’"dB‘F?d?sth"é B therhuay mngglqbwetm.f@‘afeﬂ m fé’afSP%?d*&&fﬁPJa‘tﬁam'dz'éSd
Furthddiyord) Rin@6itHd aitiealtics ahyl co@;ﬁr@&/ﬁbd’ﬁucsﬁ)@aﬂn@oe’gungfn tlig aaqipieit antibody or in the
donor aﬂfﬁb&}lﬂd?hew%lﬁéiﬁ&s 0o Jha&e 'Lorﬂlrihg";leﬂnpann&af &H&Qﬂﬁe Irl éém @,

'ast oma (i ncludi ng nedul | obl asto

“““"“?”éi’ PRy 5@ £PREYe, S“b§‘éﬂ“€l¥ﬁ&°f(‘f iaRiL F@P‘%‘W" variable domains, in which
2006/ 078307PCT/ UB2005/ 021287 | i posarcoma and synovi a
cell sarcoma), neuroendocring tunors (including
carcinoid tunors, gastrinoma, and islet cell cancer),
mesot hel i oma, schwannoma (i ncl udi ng acoustic
neuroma), mneni ngi oma, adenocarci noma, nel anoma, and
| eukem a or |ynphoid nalignancies. Mire particular
exanpl es of such cancers include squanous cell cancer
(e.g. epithelial squanobus cell cancer), lung cancer
i ncluding small-cell lung cancer 5(SCLC), non-snal
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15A "bi ol ogi cal sanple" refers to a sanple, generally
ceI I's or tissue derived froma biological source. A
"patient sanple" refers to a sarrple obtai ned froma
ﬁ%dm%%m such as a cancer patient. "tunory, éﬁﬁ'%}h(%mns*l
erein 1s a sanple derived from or conpr|3| ng

cells from a patient's tunor. Exanples of tunor

all oﬁsﬂlﬁ'ﬁﬁtﬁﬂ'& A Gf R h@pel'\ﬁﬁdbfé dy%ps c%poﬂﬁ@th&@&f a nbmuﬁxﬁgmﬁl&ogktbh‘lmﬁd all or

Substanl‘:o]B' all gfsl.ﬁ Fgls E & ose ofjfalhgrata lflmnr%rp?g 0 ullln %e&ueﬁc%er ul ?%Plfné% g:ﬂ)ody optionalty
alse t‘,’@ [cqmpr ’Fﬁﬁé'SaS'dl@PrPQfé’(ﬁ a'flmmmozim“s@?t regigi{Fi Wm‘ratj;y that of a human -
immidiOFI AN Fbriflt@er RESPSEIR Sor a/2BaMEI 5B 2D (1658 RYEhaknld B! Narure

332 &?gp} (?9%3), aniil Prgstaaéur; %%'E%uct '2;,0‘; héﬁ%g%@?grz ffin-enmbedded

zen 'tunor sa "fixed"
t un%tFa“ R@ ajtibodism iaclyds heA RS 1. Bd@p+RT- %ﬁ@ﬂ@gD&athAMDH
huMBE4DS-6 VA bDS i6) HgMAbSD 5Xahd MHAMS-Bfoe&aﬁt&aJnamiﬁm@dmeiau B8dribed in
Tablmsel’a'tca 5%9%3‘9@7&&55& gé)rapgrgtgcp heperneb§($erfe¥ nce dlmamg? 520C9

for mal
(WOBZ3I98 aﬂdéurbﬁﬂ’éeds%ﬁ"rab‘l!??fb"éa‘; degribgd 'I'efef"m an d gener al I y hard
e Bir thepSpisds hadn, prassiedihablt 'HEREWEBING, Tl heM Ab4D5-8' 0k ferlo an antibody
compaarsg 2 a.glﬁqsae.gm DS FRKERi1a RRSLDh §E(% fiﬁn&yktapm Rlpedhflly"

ions for mcroscopl c exam natlon or
ﬁ‘é‘ LR o wsw% T Iy P epypaprising the light ged heavy chain
mmﬂq&ﬁrsaﬁefnpcnméﬁﬁ@dhf@ﬁ13iuur11;rcsrsamai'e i s one surrounded by

a 9%@&&&@&%&&%@139&(' uiuﬂ.ad}m(dagﬁ&h@@écd%ﬁﬂg ]ged fltrom
e reters 0

Y e%\ l[.,l %erﬁ ansna I’Tﬁ| IS an a Mtibcxﬁ thagls nob?cnjﬁggigéj 18 & rgnﬁ I(%xg fgﬁculegscﬁk as a cytotoxic
moicty gifedidabely  bi ol ogi cal sanpl e which " di spl ays HER

EX il BB Ele®RatibaIFR dnd WiGAThhsQEbn idofifidiGhd M@kate® Mhd/of rScoRRA from a
compmylt%hts n.lmlx-}al %nvq'gm%gaoéélmmnan? {ngenerzg orf ssn?u%r%ﬂ egulflrn G &gﬁgﬁgtenals which

over expresses
wouldjaprere it dirmpstiberifeiepguderss @ﬁtﬂﬁ@tﬂng N nawﬂwﬁatzrizms, drmones, and

other plo@isBk0s ¢ havpioBiRacedus SilulERy prefeep titodim&iiCthe a’rltﬁioﬂyﬁ.ﬁlﬂ beQlrified (1) to
greaté; ékﬁh Qg% bg @L.Qﬁ gﬁa&ﬁygdy% (fe@%:lex b)(tﬁ‘e-, Igwry %zh&ﬁeﬁﬁ ngét Er&er!a_lq']:jﬁnore than

I (?t on or indi rect gene

99% é’%‘g@s{g) %éh Flfnltlﬁ oBth Bfasa é{nés&itlefs ﬁ@N ‘gEle or internal amino acid
sequepre beysoefia Memaig maseqdvemrr ¥ (7@ & bbveagenciy)by SBSPAGTENGR redmng &
nonredtHEB:oﬁcﬁﬁﬂﬂIsﬁg C&Vt%n@ﬁ!ﬁ’cr &, %ﬁzﬁ:ﬁﬂ v.Qiive 200 isf)lht%ﬁbg mcluﬁes gpe
antlbo\p'gzg s;gg wx th recongﬂllam ce?lsa sri]ntce t 1east ng%lpléng%fe)} ﬁ?e antﬁ)8ﬁré gzﬁ% anh%lmcnt will

not becpegsqnt. &Fﬂ"taﬂ’é» hewrver lfqlaseé elélbftdy yyéf be epatqd brbleastaps g Biadn stepy

b eAnCsBiG® chatiinytd"gRibETy AT withi okl 6HB alfatidaYin blﬂ'.QaF BB krvariable regions

thereof &Pﬁ&%&{;ll zm'irJ'poJJ/enQernt Jl B‘lgg}'ﬁlllt?g# ﬂ%IEntlwa%r an%gen (g ?ared tca IJ])arant antibody

over expressi on or a Icatlon erm

whichgos ps g a&mﬁ?@g ﬁ{f&ﬁfd@f@@wrﬂsw@m tdithiyg granomolar orevn
picomplgaffe@issdet the WRe20@Hh. OMB3Y mkGdd B30 2/ QiR &by pRMWad& kbhvn in the

art. I\rfah’c@ez HEBno%c‘BI;ﬁdgp 10976 $@m998rﬂestnﬁ>§s aﬁ:H{tJ r@a@ﬁaug}f bly‘% ﬁ(l 'J/L domain

Shumée Rg ovia an I|S{r)rf{§f)no | st och e stdr assay
ter ﬁ’éh"i %"PV RagHer P BT e duedin 685??@3# byeBgbpyepal. Proc Nat
Acad. Beg SR 81:309-FERH BME Sdliieng eh Gak €90 455 G995 Yielod ec Ul Imugpolg .
155:19804-800% 19955,086@ME: al, 0 1Sinkrdi. 140143602 AbdsH Mha6laliSie: 2 901 Biot
2268%3%34195 79 publi shed Cct ober, 1998), sout hern

80 | ng, or pol ynerase chain reaction (PCR)

t EhiAg trin speciey aritibesly” heigia refrstiathe apebothesaricturd imeco@Rition which is the
quantifayB§ pRdo)nant mﬁodmy!e@lﬁmhm&ébgyonkﬁgmf c%ﬁ&ﬁﬁegi‘ the main specres

anti bocgrvse{ I?eilgr r?%od osgcho { a [)clry éhcate aﬁtdslx tf()) g?:g%olﬂ%?l%FE vt I11at tnhibits HER

bi ol ogi cal £1 ui d such as serum (see, e.g., US

Patent No. 4,933,294 issued;gune 12, 1990; W91105264
publ i shed April 18, 1991; U S. Patent 5,401, 638

i ssued March 28, 1995; and Sias et aL J. I|nununoL

Met hods 132: 73-80 (1990)). Aside fromthe above
assays, various in vivo assays are available to the
skilled practitioner. For exanple, one may expose
cell awthin the body of the patient to an anti body
which is optionally | abeled wth 10a detectable
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15type. Antibodies that inhibit HER di nerization,

such as pertuzumab, nmay be used to treat cancer which

does not overexpress or arrplify HER2 receptor,

h inhibitory agent" when used herei
W(ﬁmmgg%%%npound or conposition which inhibi tsl)%{[%va%%/&%%w

a ceI I ~especially a HER expressing cancer cell
s B B R R R ey sndn s
of HER% d”b@éfé‘ertcﬁenbp@w@'ehﬁea@éthwalﬂm'eé%b‘?%sfsw gf'ﬂwefflﬂgéheu"wa‘ge light
and vaRibRSEvy SRRl @Guetdes lzgm DIMoR 3l il Bk YrefA@BNoprising helicher

chain an? E n\:grs(:][zalanhaam'i Q(L(E G k |§:c§s 1% % Iﬁggs agag% {‘@ge?tlh (s)nrr]mhﬁ afj u ge P Igac €

a rﬁﬂe@tmoaﬂféisewvh sasiantzppighedythereifrjs axaaiihody wityemimreacip)fegience raich
diffcrsl b ek sﬂe&i@ amnbmaerd(nmm GrkihoSititt tebp@nca Rgdiantd WiDpAS{sian @t about 70%
homoloe% qptﬁe rham spem "PQOCI{I and é)%:m% ttlg§ él“%y?ﬁ ﬁas@*ﬁ)mg ?%) l;nldlkg lpr%heﬁbly at

I'crn, , .etoposi de,
least ayiF9% harpaingpus Wtﬂh@f m%\fr%ﬁ an@“hl""&%ﬂ“&]ﬁ.ﬂ?‘i‘ S"%i\‘i‘é‘f[’ "%“Ffl‘%"’-’ssess
substithifop@&E&:Gons, fulidR S hdditibe ft cexppdit®os wDhidoralijkopht &t therngning gt veqpience. of the

main % n@o%d); Miez &lenMc[%%;hé&W%an@ﬂ&%Méé 43 variant (e.g. deamidated
or et ham ne, cisplatin a?t r exat

anibods e St agiapty the SaFRIDARFS s aming e fd SRBISP oy YYD Bl v
light cl@ns fhereifi Gintibiady ﬂh&a Vsrraic lysire rdSd i 0g g for 1@ g ychainytierddl e indh
mclud@@gnbkré&oﬂﬁ%f vari@bis to ERARN £ soquend@Ur hdaty@dzor @@Jt J:haﬁél Qi]&nnbody

vananm? o tgj%:ugegtist hgrgl(r:l ?s e e%gﬂ%%%{n%rpgtab%%ﬁ t!]ﬁaflfcﬁgl lcader e 8sgq§ on Xne or two
light c@g@@gﬂp(wobt}pnarﬂy fugg@er comprising ot awpcp asig sqgﬁcncegpmlﬁcosylatmn differences
relativk mlme b,h.tlg;eaes a;amdybodl es are those which bind to HER2
LA h h l o]f n% G w1 g

%ngcogﬁan?n ev?rFaét dan%lgo%%e nis ah %ﬂo ith ﬁ&@m%\r{ﬁ%%%%g{ 62’20%#(1&
attachqdiiggetgihickginfrem O R BRSSO PR B G body
Example® bil gly€dd}idtios @rilhys hegytie atlade attibain w061 catizloljgosedcmriddstrycture, instead a
GO oli; sa%@ngr% sJut'[grQ a@agt@d (oean e mé&n%e@tb&wod)ag%’oﬁecbr @@%ﬂobﬁd@a@ Roieties

an antib concentration of g hains of
a“a‘?h‘i?g‘i‘ﬁf or ‘W@P‘éf“‘t‘ﬁ et GiRteRYY iR I“’o‘i"“t”?“éﬂ‘ﬁ““? %‘“ ‘é‘t“é‘r‘"ﬁf”h‘ﬁ%lh“%"yﬁ ains o
the anifhadysetaint esmbixposai glgcopfatignriter@asBR- 3 cel s to the

a'ﬂ'ﬂel@ ngynu(ﬁﬁ Bas bh 12 regRAaR AlzoRnarid s@z]:&rel;n?cﬂs ad B 4h6%h in Fig. 9 herem
may be ”é“*cg‘if' tciv %ne 81' eng%ll}ezlavg ggmls %%ﬁé:}ugoBﬁ_ee a(f res:duc %98% r]iu n rxr;l)eli?rlgto# ras:dues)
For pdnepeibn G e pidpmingst e‘FH@ﬂiﬂ?wd%ﬁWﬁw M“Tﬂ%%'l%@?‘%ﬁ%‘ﬁ’dﬁﬁm
as GO-F.55- B MasS(TREN6 2810k, G i6R01 (1-8F and VG beRg foliaMesked Reduntgin thi: r@tymab
e.g., 35trast uzumab An anti body whi ch

4
COITY 150D
P Nduces apopt osi s" is one_which induces pr

0

c &lness indisad ol £ &F IBREICTBAC BTUAYF REeiB i iiine: it ‘\F‘“‘ﬁ) and
ci-Heagaent at i on of DNA, cell shrinkage, dilation of

e an Qﬂiﬁ»%erpn&al feﬁieal &Hlls%m her&if Ianers § 8 %{BE%IHQ Ehid ré‘,ﬂjq‘{s @f the amino-

formati on of rrbranevsmlest(calledaoto

termmﬁ &GICésgﬁuencerﬂﬁ arg gyefent; agthelm]tqrvmg Rlany e gryfnor vy orthlgh? chains of an
antiboB0 06 - @B BNHRCTLBBR0OE! GRIRY Forpies @xpriasy terce piyeo R RBidues,

VHS, Er&&@mo% or bbth @ghﬁ{hﬁm of antamﬁocﬁrakrlanﬂ s a tunor cell, e.g. a
gI a%,amld?t%l}égnbo% d?]nee S}],w nc orenl;]o?ehoag;ea}a%rulgar‘esfdléc% @Fréogg %een denv:tlzed
e.g- 1o byl aspdlie poids efubcinirpige, grap %aspmem’é el may be a SK-BR- 3,
B_ﬁgt&ms Caledd” a3d G;&:Lclerous MY 10/B-désoribe thb/EMsi SWicARdnditibn ifplifhfihls that is
typicalﬁr aracteliuf:{] lTy(:)Jrlilr§ ula e(ﬂ growgr Ex a%’k%l l‘ ca:irpceremc uge bu%Xrgl'l& % Eg ;

Vent s assocl a 0SI S.
carcingsRyrpyhema, %ﬁ@@pﬂ&t“ﬁwe“@l@wiﬂsﬂ@a pegy "‘tb’fa%‘i’i@f SRR G151 Seean

be measured by annexin binding; DNA fragnmentation can
be eval uat ed t hrough DNA Iadderlng and
nucl ear/ chromatin condensat {on al ong with DNA
fragnentation can be eval uated by any increase in
hypodi ploid cells. Preferably, the antibody which
i nduces apoptosis is one which results in about 2 to
50 fold, preferably about 5 to 50 fold, and nost
preferably about 10 to 50 fold, induction of annexin
blndlng relative to untreated ceII i n an annexin
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The "epitope 4D5" is the region in the extracellul ar

domain of HER2 to which the anti body 405 20 (ATCC CRL

10463) and trastuzurnab bind. This epitope is close

) ansmet nbrane domai n of HER2, and wj
v@&t&fﬂﬁwﬁ of HER2. To screen for antibodies éﬁbﬁﬁosmzm';

bind to the 4D5 epitope, a routine cross-bl ocking
ﬁposa:&ﬁaams:hs\lhlass&daat) fd@6Gddcdie imbR (iRbiihdadin€® tumdks, gastrinoma, and
islet ﬁ?ﬁ?}([:e t m‘i wtnngoa Efﬁeggua@&sd—ﬁé‘uﬁﬁg} Jn&pngi&ﬁi Qire%carcﬁgma

ane erformed
melamrreérﬂ%wetr trmpfeﬁ‘u mafigyancisn a&r“'r?@mt}*ahﬂw‘eﬁ &isvep FHESE inclyde
squais @8 Bnh@k [kfitheltlahquatibisichicahyerDivmdtanctrinclhdie sé@beck vid cape
(SCL?E n(!dgﬁél c(:l?Iu can@é?YNﬁEg Qd'c':n ifomk &%te Q;Ugeﬁd éqnantobse:ar[:lﬁtg{agﬂhc iung,

out residue 25 to about resi
cancqr BigepETiene My bt ereljapRe ‘E@Eﬁ“" ¥ %@?aamfé‘mﬁu'ﬁh‘g'f’% %’tﬁ“""m“ﬂ‘ cancer,
pancicdti€ badgh, Q@b@tcgﬁ,&hrw@pﬁmed @Yarian cancer, liver fnes, bladggiprtcanoe, hepatoma, breast

cancel %Zlﬁg?’meds&wtbn&t (!aﬁgnl) Qam?crancgrh&@l:ahc%{ I:Uloma'ﬁla cantérlehdofherrial or uterine
Domai n I, he extracel | ul ar

s S P e ?*lf%“a‘éﬁ“t“’r‘ﬁ&’a‘t‘“é%““i"' ‘é“é‘i%ﬁam“b‘é)'“f“‘ greer
hiepativi cirkindria ol Ta@Boms pa@ildeicoma, ity caTfagr, esenhasagh cqh@r turnors of the biliary
Uaclqméllgmﬁ(ﬁ%MCmcrbl nd t O the 7C2/ 7F3 epl tope, a

r ° %ﬁ{; Ie bog%gss ELKI&E%%I%H? a ?%f\}gaﬁ/ IQ :il %é)lﬁa dené‘dteesocr:lg \Iavhl% tsdsuffering
or at hﬁrﬁb ovffering o ere of yore SE@!P‘WIOF %W“a‘?td‘h@at}‘iﬂd whefidd M%%%‘)m therapy
with SAIER feveddperformed. Al ternatively, epitope mapping

ca n “bi b q?ggc%trs?{%{engli sﬂi’ §§n§3‘ic %%Léra%p cem L%%rdcrrvthefmmtbkonggay SOUrce.

bi nds . one or
oA Epaimt sprpRlg” ﬁ’f?@é“ﬁ"}mlt‘h‘é’“’t“ Rt Pf‘iﬂtirﬁ‘%ﬁff‘mfr@%‘tcﬂue 22

t 0 AadbBukampR Sedid 6 a53nplfdedviEfrdndER2onbpGi)y g twoes tetlufem, a patient’s tumor.
Exanﬁié&@ %Jo%ﬂlc@ th,réilrgilnﬂﬁe,%txt% '?J)t hfﬁ@a‘atd gﬁ&r ‘biopsies, clrculatmg tumor cells,

Treatnment” refers to bot! ] era]eutlc %‘Lfeoat g“
Sroolging Y BT 61 HiUERD S| Vi HELeege R g
tumoglike progeaiensivel! ispotadénniprogmica byckzdymalip-fiked el &F@E#S‘b‘ﬂmof

Sampgg)or\ﬁ@x,hma&sgntg@& |n whi ch the disease is to be
be tyr.8 taeiganl;;er ein

prey e
3 %ﬁ%/ L S&"ﬁp lcd i %1"6 rbf !c‘)‘ghg’ ge hﬁggﬁmﬁly Fhe %I‘ ase of ma

beA plewdinsipres edwrmmévs% th"F*B?-‘é"’T“c?mfeﬁ’éd Hing @ﬁ’?@"‘*‘y"ﬁ as the fixative.

Th@n Eesaﬂaee'f:trﬁﬁ talnpie isaRRbidunded B fa@ifnSant gen@nly BaOMRIumGHch 8 paraffin,
wax, ge]lj #{ l’%@ IEM?Cd&ng r%ai(&%&s&&@ﬂbc &[tm é (g [h‘n%[l&@%ﬂk’ EHJOSCOPTJEQEIIBH&UOH or

ect| ve anount drug nmay reduce the nunber of

for seuerption pf tigs Pigroaps et he tunor size; inhibit (i.e.,

S| BVpatain--MRIR TG %BTO # PEFIrdBROEUS A BRITRBTxwe pfesolidydenqarbons

derivel W mPLR Gk abI y st op) cancer cell infil t ration into
per.i pher al r8Oans h| bit (Le. to sSo extent

anHB‘ﬁ? &t §"‘t“818)'e FURBE™ *t"‘é’lc?t‘”‘é'g*‘ O R BI Y
S Ofveangx prévivtogical sarmple wijehoisiays BRpiPssipre pripbifation T %w&on is one

whicle }sta%tagmﬁ@%stgﬁprms @ncRfind ch?e:@&ﬁ@f AHER raSHe HaddmPlihicERzene, and/or
cancer n
otherglﬁear%emonstr(atef zfcuvauon 0{ p%n g?l(oryqanon of a E'Ellg feyegmx:“?%h z{%&v%%o%%n bgﬁcq)emlﬁd

exi s cancer ce
directiyy(t. 5 &1 meapueined i Phsphoptampkiindiecty{es: b7 $"é‘t"c"?"v‘x‘°‘é‘°‘bﬂﬁ‘i‘§Ut‘ﬁ°‘ Pgiecting
HER 8tdr@édrspk egtrib&iskem). free 5 survival (e.g. as neasured

by Re%epgﬁis‘ﬁ%gr\é%géﬂ;vh@)ﬁmgo& Lr%l:lﬁicjtlgrr 1s§9:| Jrhfih ;l-g ggrﬁﬁ%antly higher , '

result in an o Jec Ive
levd%cégﬁ%%eemeﬁ PFRFAY] Fﬁ’t‘gc"a‘i’i{)“ér“t 4 fﬁrca'ife“g“ﬁ G QRhe sppe tisgyp type. Such
overeR@EPInaHa@ bl RBRIDS esne Ldkd)ificaiidn of lgdeasolMensaiplionurapslatigh. HER receptor
ove,e%,trggm °§§‘%§°§"e“é glg{ &\é&a&[&% ,)95 difPRdsfe op her@%s@E@sa? By &ARER increased
survival" refers to the pati ent renalnlng allve for a
defined period of tine, suchgas | year, 5 years, etc,
e.g., fromthe time of diagnhosis or treatnent.
10" Progression free survival' refers to the patient
remai ning alive, wthout the cancer getting worse. An
"obj ective response” refers to a neasurabl e response,
i ncl udi ng conpl ete response (CR) or partial response
(PR). By "conplete response” or "conplete rem ssion”
is intended the di sappearance of all signs of cancer
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t P32 and radi oactive isotopes of Lu),
chenot her apeuti c agents, and toxins such as
smal |l nol ecul e toxins or enzymatically active toxins

ial, fungal, plant or animal origi
Wgﬁoﬂg@%&%{ ng fragrrents and/ or variants thereP T/U520°5/"21287

A "chenot herapeutic agent” is a chem cal corrpound

levels a‘it%e H]%l%pr&em preantt %et su. Qé ofgfcell(fe LF e a an nrzm\fnqt@ochcm !éy assay IHC).

erapeuti c agen ncl
Alteragiiely. oasddtﬂmaﬂvt @ﬁa*anawsm@(m@we#@@mwﬁﬁamca@ eg via
fluoraddehi Y sitBhbrifddmh GESHS b W @8/ S ibIEsRHA Octbbdh) IOS) Kok basblg, or

polyn@l’a% cg‘aw Jza%h (ﬁb tlétlhrqig% %ucl? %%E%hﬁ?u vp reaq émM%%R&%Rp %gé'lrgﬂredso

opa, and ur eni m ne
studyﬁ@{{ WPQWWW& of apli wohby W@ﬁ@ﬁ?"ﬁé’" {e.g., HER extracellular domain)
in a blofopied yd BBanRhuAIfEcE) @ g., AS1Rai@ Ny.|4@BEh ssaITae ann e, W091/05264

publléhgd }ﬁ'thyIlQﬁnﬁtS riia{é%%x%@fs&éﬁ l\ﬁleﬁch@g] q995 and Slas et al. J. Immunol. Methods

ol onel ani ne; TL 6 (TELCYTAO

4) .
132: 'g@gflgglé)n rl\ﬂge fr(ogtélﬁé%v%ﬂsfays ﬁla?qs Qtvge ?Sﬁysgﬁdvaliab’ie to the skilled practitioner.
For eipanipleatn@eiyremec¢lls dikis the Kdt @ the gdtiyrd mecartndbihivd s optionally labeled with

a dele@lgﬁgmpé 4 Qladlomlism%cez)nd bi %f tl‘)taaqmpélls uln lﬂp@g@%n be evaluated,

col ch|C|nes betul.inic ? ot he
e.8- by PITEP TP ‘E’ﬁag“’%‘;‘?ﬂfyﬁétfyl apalyzingt bé‘ij’ﬁ?’é”“i”&f’&‘t“@%"ﬁﬂ previously exposed to
the anfib§¢CAMT | Ne) , CPT-11 (i nnotecan, CAMPTOSARe),

aC@;nVelrsG@ fa RALL W80 H s no‘@@v@:@@l-e@s(bt‘ !uﬁi)hfy @Bﬂ rca:’ptm" IS one which does not have

Iugher t[;nan nTrm%@tls othlElg ma%for té/ no g’rtggl% Icouii)aer X %ncan Orong celi the sca)lgcs tissue

‘esin,” car SI n an 1ze
Mgsﬁ@pp@ltaﬁ&dmu:@ggni su%a@mmqbdpa@ Y4 qqe;d to treat canccr whlch does not
overeﬁﬂﬁscljahwhfyiﬂmmm&ﬁiod t eni posi de; cryptophycins
( pz@ ag‘owﬁl mhﬁ)gtl)ry aggt(ty‘pfkg pse(y I%}em rél’}Q ?co%hcpolp I@{)[nﬁ!}s 101&):]1:(:}1 inhibits

duocarmycin ( n
mma?félces'g%@a'*ymfwssaw“@% SR M TR e“?‘&soihﬁg"‘““h inhibitory
agent p@rmb@twhsﬁ AdvifiagntipreQads €O d¢r®,txtyge laf H@p&mgm@tcak inf$;phase. Examiples of
growtﬁ‘in&ﬂ:&%@enmﬁ&h& Elg:ﬁts &H%nd@:%l] &HL Pr[) (E:it !iplacc other than S phasc) such as

| or naphazi ne S m ranmu
s S T LA BT Qe R PBREL A P i v
vinblastinely tairs.ond tehe I lﬂénlttferhalbfma doxprakigmbitiralidin dausshibiqia stopysidp and
bleomidif® ckm,smgsﬁ@ tﬁheamhmmﬁsm ol G8.S- pH:[sa&ﬂcJt VRS REE, BNA alkylating agents
such afs la{noxl nu{)ree nisone, Eaaca.r h, ng' Smcc ?or%nun% ol n]:llatm mﬁtgotrcxagztﬁo f?uoro?racnl and ara-C.
Furthpfjinfpsmesiepite b fgmﬁecafgr Bayigaf Casert Merdelsplniossh Istel. eds.» Gabtey 1.
entitled SCell B lc@d@slioy, DRvogiks] did BlideCastcRirugg by MEEaGIE IWB Ghuifders:

PhiladSBIRE $do8Y L 191%' |f3heam cin gammal | and cali chearri ci n
or negal T P(%new Chem_ | nd Ed. Eng

1832mPE8 efl%‘zrs‘ )“hialf?& b s Bes Had bgﬁe#ﬁﬁ%ansmwmw of
cancerABls3Rrexprbsgiay HARR C Priferred amb inhibitey HER2d@ibodz DRibinggwik of SK-BR-3

breast%cﬁ%ﬂsln ceﬁm!tﬁrbln? rﬁ;égfallr’] mﬁi’b’% and {1@ abl |gQ§£r'd‘Ql’9 ﬁ)l%ﬂe g KBMQQ@% o
O T R R TR L —

_six dayshftey popipie piahea PR Hicllrte tha mtibadh isestU-c PatdniNenI A bt gssued October 14,

:997)61@{8&&13&0}&:%&&. inldGiidn QQ&W@dc&nbea Hvtnh:l‘ea%iﬁh Rar pﬁ&:@a%@ﬁdrdﬂﬁalow
The prc}erre% g%%{hrl] %iblt&rya a%n 1?]09%;”;/ ﬁdmrzlﬁlzeg g‘ar}ig‘n de monocﬂapanglx% y JbS e.g.,

car zi-nop cinrs, ac |norn
trastuzgj@bg r ub| cin, 6-diazo- 5 0oxo- L-norl euci ne, ADRI AMYCl NO

d mﬁaﬁtm&iymm (rdeed dpoicddy” Btk phieH ihda@s prefkOX@d il bdah Bs determined by

bmdm?Xtaﬁ%IBerpag Il R CL0 0K LY éﬁa.ﬂc c2dn£1§£ 5o I QRQNHOLFT N,

oxor ubl ci n, eoxydoxor ubl cr n
fragm@%crﬂm"eﬁf?smatﬁﬁ?fe@w!’fawwﬁs Cafipd *ta?ﬂ}oef ppgiesd Kb cell s usually one which
m tomycin C, mycophenolic acid, nogal anycin,
ol i vonyci ns, pepl onyci n, poﬁg|rony0|n pur onycin,
qguel anyci n, rodorubicin, eptonigrin, streptozocin,
tuberci din, ubeninex, zinostatin, and zorubicin;
folic acid anal ogues such as denopterin, pteropterin,
and trinetrexate; purine anal ogs such as fl udarabi ne,
6- mer capt opuri ne, thiam prine, and 10t hi oguani ne;
pyri m di ne anal ogs such as ancitabi ne, azacitidine,
6-azauridi ne, carnofur, cytarabine, dideoxyuridine,
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and taxanes, e.g., TAXOLe paclitaxel (Bristol-Mers
Squi bb Oncol ogy, Princeton, N.J.), ABRAXANETM
Crenophor-free, al bum n-engi neered nanoparticle
| on of paclitaxel (American Pharnma
W Jﬂ g?‘% Schaunberg, Illinois), and TAXOTE%E%SSgbsmm87
docet axel (Rh6ne Poul enc Rorer, Antony, France);

overcx resses t%r}% to:g qﬂﬁ?&m{b@ c cell(:sc%':l l{lor Bq) é ?\ bteggg ualf% nskorrnlgch

t opur |
endor@gr'gq g \{amgﬁgdola ngR ‘éﬂ]‘lﬁg@”@‘iﬁ Bycraggic @r,b@ﬁﬂegﬁl rin vitro, the cell may be a

SK-BRSATUPI, &dhi Treid mdaAchmpMaqu -361 |om¢oar3t:¢un Far{oWthdhbdyGp available
for cvﬁ!la?pg%e cgiﬁilaﬁc %:7 8@71 Rleftlp 1! dlgo‘r F:{%]n )fgl%gbﬁ'r;tg N Serin (ES) translocation

Ncri sti ne I nca a hor el
can bﬂ(WWEm AEGY Pindingy 2 %ﬁ@taﬂ@bca't eeeyalppted thrgueh R hjesee; and
nucleVBAréb@ [ @fideiatioX Sbng 6lal DN afythe0atat @n bete@qnﬁteas@me;ﬁs@se in hypodiploid

cells. IPgm'ablly tﬂ% nnR!):d§ wgfglpgduccg I;’IJOLtHSQSrI%g HHHM%]QE £ amt f‘t@ 5({ QM: Qe}erabfy

retinoids such as retinolic_ acld armaceut i cal
about 3 o8 fida ¥ 8o BpfEably shesit 5o 3} fo’ﬂé?q“?}'ﬁ'f pryuexindag §Fla8‘f"' 1qqigrated
eell inalp omein bdingwda) using BEOAln@deibalms). Bfamblegef HER mptibedig thatiiviges
apopt@kgggéwg:fmas CHOP, an 35abbreviation for a conbi ned

rapy of..¢c hos ham d oxon hi
e 2Pl i4" B AP B P I oA TGP s vty 208 i
In Ofdal!ﬁ)ﬂCEQPI fertaitibesich Ulrnchanﬂti toabet 268 nvtoweagpmm—ltlwkiwaaw Jothas iha
dewﬁgeﬁh%%@&;imbo@@ﬁma%ﬂ C¥tts Rin® Fidrhdr B406katb) LB&QMM\J A1d D#NdS She
(1988{, fl C%)eu d d Prc cragl %egnltlglody !)locﬂcs %{4(5 bi (Pnrg to 191:9{2 b IS@qg%go%

o regufate or nmone a
Alter W@@Fﬂ@%@?ﬂ”@?ﬁ%@%ﬁ@ﬂ@%ﬁs wipther i‘}ﬁ‘ﬁ‘f’@dls‘{}@hw% 2C4 epitope of
HER22BfilopeEh tR@ARSestined 5@ Dosiik N & teskhogan dﬁmﬁpﬂmz 2C4 and

BN SO G g e

Cancer Gl T %"’ﬁéz rol oxi f ene, 4- hydr oxyt amoxi f en,
t riihesepifop®s" ik doxgibremde et ddhain Of ER2 iteothivh é¢ argibrdy 4D5

(ATC(E éB.,EﬁIQ)\Ignﬁ Lastu%rrﬁﬁxﬁde Rfiis e;ﬂ()}g r@:‘o@%@t}lé {-’Jaénkéhmér% %ontahx%t’ HERZ, and

witingROE eﬁﬁhﬁ%ﬁa S PADESn P oSl s i g bockios
assay fugras tatelerpibes in AiR5)dics i Lelbzshre Mamilorild fpg b Haespisbrivafy, Ed Harlow

and DNE@Q:SE@SQ) ARG P& tokRk. Axeeaiata;‘e@,, epMﬁhg\J(aﬁ Be pamma Sl a6 whether
the an?bon%ymené% agu: &SHCE]%%%QW one r§ rrs,) residies: mztﬁ)e repion fron'yl%out Tesidue

Yanastrozol e:

529 toghpus SRS sl Ve BHFIERD fﬂ%w eEmberig I“‘Ell“%l'mS’efél pepide).
bimeatepitopt ATRAIES; is i tkgiohtithd @ terminh, GOBEo@bih 1) pf iR xtdEilhlar @Gnain of

HER2 4 ‘&?& Gk 9&%&?& 7§§an&bo§ies%a%&}3£&9 wikiGl RRY, nge%% Q.%a' B8 screen for

%, am’lﬁﬂﬂ onucl eot i des, particul arl )é?
antibofies GIET Pt 5 HRTE] %P“‘é’ﬁ’ﬁf‘é’g’%ﬁcﬁ’ﬁ béﬂ“’“bgé’ffé%s“‘f"ﬁs Byt grsegsdiy
Antibopiast 1 ivebygroiy¥Ehial €018 Sprinp Hatyn &stantorycll Harlgw ol DivélLatei((9A8), can be
perfon%é&c hlt@ﬁnvefy%ltoﬁa(mhfcan E’J%@Jn@lh@esmw whct!ﬁ%r%%ntlbw ginds to the

e

e oPt RO ons SIS TSy 8 R P S oy iy s resdoe
53 of tii) HERYECP. Féeidpe) nuspbering ipgluding SHplpEFUINY r ). _vaccine, —and

35

-VAKE N dnyr rem&ﬂmememuln@h N(drp)oplﬁyﬂal;ub % prévumcmé%lél( Frhose in
need oF tﬁegtmerﬁ el ose a\lcatliynmhtlh me%jo Fag fe as we Etlﬁosxg w)]:ahn}}leellsedse 15 10%6 prevented.
rraceu i cal acceptanlé salt acl
Hencc,d@rppt‘patttq Q}@gategpsrgﬁyay@pvetbm diggppspdas hawng the digagse or may be predisposed or
susceptitBdb the ighsabol i t e chenot herapeutic agent” is an agent

mhqumi"&%&lrg alrln%%-nl(l'rrg«!:r tﬁ ar? :Lrﬂ;grlt Q{and'i'u% e@ect.'é}% ‘quzg chmEe? in th@ g&icm The

can not be use uctive nann
effectiygrapmountih he frug %mdvoe &e ppbersf ﬁ’é‘ieéﬁ%%‘leﬁ'"ée theprppr gizcp il (feo plgw v

15wi th the production of the nucleic acids, RNA and

DNA. Exanpl es of antirnetab(Jlte chenntherapeutlc

agents include gentitabine ?GENZARO) 5-fl uorouraci

(5-FU), capecitabi ne (XELODATn), 6-nercaptopuri ne,

nmet hotrexate, 6-thi oguani ne, penetrexed, raltitrexed,

ar abi nosyl cyt osi ne ARA-C cyt arabi ne (CYTOSAR- U0),

dacar bazi ne (DTI C-DOMED), azocytosine, deoxycytosi ne,

pyri dm dene, fludarabine (FULMAR', cl adrabi ne,

2-deoxy-D-gl ucose etc. The preferred antinetabolite
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~

30(for instance, wthin 6 nonths) after conpleting a
pI ati num based chenot herapy regi nen. An
"anti-angi ogenic agent” refers to a conpound which

I r interferes with to sone degree,
Qé@g}lﬁ%a?r@nt of bl ood vessels. The anti-angiog fi2Q0s/021287
factor may, for instance, be a small nol ecule or

some %H ab(&géfer;bkﬁkp)k}hrﬁg%ntx&ltéuﬁ ﬁ!ﬁﬁ’&fﬁﬁpbﬁrﬂ(i)ﬁg@{s ifibit@{eQ !Mvhto some extent

r eceptor In | r.onot | n | e S EXtent onc
R s g e
or mogat roiotsassbids g cnoea et e e st gnoor ki
existig @b Eetif, \(Eﬂg:!)e;c &J&hﬁ(han@& cﬁ&@&v 'ﬂféleﬂddﬂﬁbm&lﬁt\{ﬁ?oﬂt&& ﬁrbg\t‘essmn free

. I oes
survw?l T%gssrrg.asu;ﬁg X Res nse Ta!uatmn C) ena ?06 E&%T ﬁ (ﬁs EE(EIS’Q nro(glA ﬁghan ),

result gneap pbjegveirqytopse éleqlqdwg aw%%mw&'% or cERRTTERYe. &R Bgese overall
survival)in®@ Kehd® Smpatv@onk: yﬂmmm,ﬁﬁs of cAREQKY. ReSsessaAmgFesnadi t i onal

queoa?lgm,Ha% AL TR0ES e | sm&%ﬁ@ f@qgaﬂedtpg%d%reksuﬂ% year, §

hor none SUC uman growth hornone,

years,\{e eze@w by SFof BEsTrsiISPueF 921287 met hi onyl  human
O romtrEssitOfeaBindyal™ afveh b/ fafivdt repiadwui hlive,ovithasns, cancer getting worse.  An
ob)c(BQ:rn% ngyer %%eg tJ‘a%eQ&Hﬁe m%m ﬂé]h«ﬁl%coﬁ%&b&se (@ﬁ)Q)l‘ Mi rEsBonse (PR).

prorel axi n; roteln ornDnes sy?h as
f oEfyu foew%fe éﬁﬁﬂ"l’ﬁﬁl%tCP‘ﬁiﬁ“"rfﬁ?‘ﬁBE & iptprdpd) the dyspRpgagngy of alf signs of cancer in
respoiB¢ fo eblndeht. s dvoy nrDhv@ys(iTk St cagerdias bermeirek i N g hornone

( Lebl)giat kﬁﬁ@& | GerGb QMMR.sf RGE Qferof S BY AU @Sdrs 0l QM Br in the extent of
tor rolactin; placental |actogen; tunor necrosis

mc"f‘&g‘ﬂ’_ﬂdy RYIT K | eri an-i nhi biting substance;
DS Brb gpeerdoEmE pi tteddersintion tahulsepre alanhivit iy pisiepis the function of

cells ﬂ&&r cyulscg desﬁl\ml# s, Qﬂqultn lil@rltén@éd 1AhQE Aaibesk Bbiopes (e.g. At Mt 131
lptegrin, %OHBQD:QI etin (TPO); nerve growth factors
SRR AT 2 b P A eeiraioaqregintonesfobled. Shemotpqrappras et #1g oxins

such ag EnQiMnlalecquQJxﬁg ot c‘z}r%@a)!y %&Q&o@% oﬁ%@rﬁi ﬁﬂéil a— 3o hidmal origin,
I nsul i n-1 maﬁrowt factor-1 and -11; erythropoietin

‘“Cl“d(“ﬁlgéfm"’“‘é%'ld’@ BESEYe factors: interferons such as
i A hdmeemeic agef3is « hadical popousdhseiyin ¢ FoprmPH phcpger- Examples of

chcméﬁﬁﬁﬁﬁ&g&mae afkMGtlhg @Sﬂtﬂ'ﬁﬂ&:&@tﬁhﬁﬂﬂnmﬁ‘ MINESIEIbsphosphamide:; alkyl

suifongtes suclfll SCL% uif:?n ina CI‘ hage- oSt an :(z@yrn E as gdo a,c uone, meturedopa,
granu CEF™Y euki ns such as

and urpc]gpq_ 611’1}1]611’_11)’1][1&5 anq_@fqm_ylazxelar&]tes glc]uanLg_aHremrTEe )fhfcr%elamfnﬁ 7,
trietylbrephSsphdrdmid?, tictiyleh@hioghbspliblamidk h:rd]rﬂncth&\iolbmrrmﬁnenﬁm@;ﬂELCYTAm),
aceto%er‘rf}lgst(&f;ecnslﬁi;%n}fa@agn Irjhlgufﬂtagr{one}-NﬁmBstcﬁ%o&Bﬁﬁﬁol @@n%ﬂl@l?ﬂihﬂlﬁOL@)

tors 1'ncluding LWand kit % §J( Aa
b B E B PR T BB H AR g ooteca
(HY CANITIN® CPE-0Uirheiecan CAMPWWEGWFW@’EWWOMW tapd % and

ammobderloﬁ%Qf ﬁ%%%tlﬁgsliy%n Wb@ln@ﬁm@ 1t9$do:tet&ﬁn Bieledlifand bizelesin
ence C

synthﬁu ‘)ﬂp é){)hé/kot(acfnﬁd Aﬁyllfmegracsld ttempos:df: ﬁgptoﬁxécur{s (partlcuiar]%%ryptophycm
1 and trbm@hmnr‘id dolgsptire@pRemd (nchgigpthé wypibts vaioaupmmrzﬂ 3§ A TM1);
eleuth@‘@gl:{ aﬂ;&h&ﬁmn, Eéﬁﬁ@@dtﬁé} sp@rfgasﬁhkﬁ htr@ﬁﬁﬁsﬁrdk e A &iforambucit,

chlorng( ué c olop%?sp idc us&g V\ﬁ&y"h(% mécﬂagm%ﬁgﬁor&%ge Dxli\‘/ijf&b

I NC
hydm@vogde( m‘@@mcmcwweawwﬂm Rjdoirgsging, jgfesfamisyurag sy pytrosureas
such BMDrmiiB, c(ibrbolocitRbtenBRR YomuAD) nibi2dine, T BT muRline BEDIPIphonates, such
as cloérg'ngue. ant%%n? %Eeﬁ Qstt?clgged:ydbi’]ag Ab?lmcs§§ § ; cahéﬁ&%ﬁ:knsgm%l:gtca] Aledmiand

as chinerjze
e BRI 5 < KA BT R 15D
anthrabygBes sudiBs Sodnd Oz, WD, 32) afcarbigaive d:-Bycgibeivsdekraroxape, DE1E-I.Bpdbieis, GPX-
that bind type Il nmutant 20EGFR (US Patent No.
5,212, 290); humani zed and chjneric antibodi es that
bi nd EGFR as described in US Patent No. 5, 891, 996;
and human anti bodi es that bind EGFR, such as ABX- EGF
(see W98/50433, Abgenix); EM 55900 (Stragliotto et
aL Ear. J. Cancer 32A:636-640 (1996)); and mAb 806 or
humani zed tnAb 806 (Johns at al., .1. Biol. Chem
279(29):30375-30384 (2004)). The anti-EG-R anti body
may be conjugated with a cytotoxic agent, thus
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pyri m dines; curcumn (diferul oyl nethane, 4,5-his
(4-fluoroanilino)phthalimde); tyrphostines
contai ning WD 2006/ 078307PCMJS2005/ 021287

Wgﬁﬁwg)zsﬁgephene noi eti es; PD- 0183805 (V\ar ner%&a}gg%s)&mm

nmol ecul es (e.g. those that bind t
HER- encodl ng nucl ei c acid); quinoxalines (US Pat ent

9 host i
o0, B8y, BB S P, ity eiih By cicin necearsinosai
chro ommﬂ# TelgipdShirmpiT RN Acyne @aqlvmpﬁi{rom?ﬂlfprgq ch?lgong%ﬁctagmymn

authrﬂymﬂ,@ﬁ&néeﬂﬁ]éo?r@& 1s; cadhdntytih, babicl] Rlmodfa sarzinSihgih,lchrbhdfmyiinis,

dacmto%cm &Ilopub cm 6\(%\/@8%8)(0?@ asﬁ:%%%@ﬁ%ﬁ%éﬁmﬁ@m %rgglgmg morpholine-
doxopuipgip, 23@?9%11)15@*1056@'%%%9'10 deErBR fipgsoallrstbcn 26474

deox {dAStubiBfORE G, mirdelondSid, rl(ttNﬁj(b&E iutf&\é Hitdagtih O.gnyAphenolic acid,
nogal%rll\ﬁ %%y&&;%ﬂﬂ&ﬁk@% pcr{a!:om%n Ll g&gm%& l%@()(’ub%fn, &Itb@omgnn

at ent I cations.:
Streptsmswb% 8, uwg'gv 6%‘1‘61 ‘("‘AFFE‘PICEafH““CS}%\ﬂ‘P’ﬁS“ET)S“C“WB%’P‘&’S‘@60
pterogtinend mamﬁyeam:am alggs WOO:Y NiBBEBS, G(Mrama:undgammprt@ and
m.ogéé(%‘r?é? 6,%%7,15 m!al\é% I 55 ahétgﬂ% I kitatiND O 2ARBR Barh AR
anbe A é i zer, | ne); WH961339 g
dldmvzaﬂ'&c%* EOETSer 2 reedly; "4 b BE s romosancioe
propi¢ndierpit@ipnol. igpiwvstagLAndemaigne; gi-staglesuchae agnagluiesyingie, mitotane, and

trilostle SIBRSE Q.{Slerﬂihe‘é UchHlRFoliRkE hotd (rgsbmfommc@mméd hﬁz&&lt@ﬁh%ﬂhsﬂ&igems

such %ﬂhh?lgls;ua i lg [{eﬁneetrre)éegfdlh&isrol'{"r‘l%t% T utcr.ase mglgléﬂn rnsgs c%otrexatc anti~
metato e s ST B ausfic prress e S B S abisarscigbine, and thymidylae
synth&dt ﬁﬁiﬁxﬁlﬁﬁuﬁi  glyBidmiiid @ibonldidoti Ifcﬁn)fkﬁhsfdrdsﬁhtﬁlﬂdrs fuoh @ kdidieded | S

(TO l\f‘LL thé[o;sh)f di l!iydr% yﬁ H;% ne &ﬁyd@)géﬁgsg suldll :Is hrﬂlhltaéslsaldophosphamade
eumaod rt hritis, acute

g’“"ij‘!?u*l”?""&i“l"’r‘f? fofdy gnsacgipry ??FﬂaE""il ﬁFT“ﬁWﬁ'ﬁ?"S i’"}‘?“" aiFfPfﬁ'i‘“i“‘t F‘%““"I""’e

diaziggl@gefienintng; viiptifuintdatet B epdtilbreGlogloud gdifutnhaitiat:] hgdroxyyamtentinan;

lonida%ﬁrtehﬁ:}yltaﬁsﬁmdsgﬁcg § lﬁﬁ?f‘aﬂtx}k ¥8 ar@e[ntltggullst ﬁl&guaﬂﬁé) Ht@“u@ne mopxdanmol
hritis, vertebral 15art veni | e-

“i“aef"f‘fe‘f?ﬁ'ﬁsfaﬁ? grenrEhprpPEn "2?8’%&%“85?% ﬁ‘P"’“t-"?’%Z‘d'* é’F"fﬁ’FaF'{“i gs

- polystieisicawlep THE Naul@rmiess, Rk ORY: fagoxehef iy pzofiran; spirogermanium;

tenuamk YoltF &lhzlidu&ie& zei?ru@ﬂaio&a.e@,nmrd,@m&@asc@dpml;yar b Bokih, tvbrfacurin A,

ronduhﬂ and ai p%‘r?émgér A n v&gcs né’ 4!{1}‘](5:'1&1%95@ FthHEgmacagbaymc mann?]mustme

I Seases, psoriasis’su
mltobﬁ»pza)él H’é"lﬁ:@b Ip‘pg)gqn@n g@:ﬁpgﬂet @bw@@p { é@TCS) cyﬁl%lpsmlagyde thiotepa; taxoids
and RGE] & A TAXOL Ot REQBis@BMErsGhuiibRcdtay, PBncetal, By, ABRAXANE™
c,-cma)pn& gued m%@éngpeega %aﬂ%ﬂaﬁeﬁrﬂm&m oBRcIR d.&x&n pRfhclQb S

mat i t1 s including contact dermatitis,

Pm%?%‘f?f”&“"% Bloisk tnd JAKALFRES peemg (Rfpoyh oplens Kot fpipry o rance);.
chloraglhukie g@c@bm@WR@e@Mmrﬁnemm@g@m@t&; latigim; platinum analogs or

piatlnmthgerd Qﬁ‘ai chrhtapé:s%latlraQQhﬁa‘ﬁQth Earlg)slﬁtmastrﬂbtaktﬁe (Vﬁﬁw %gpostdc {VP-
nar one, C
10 e e R e TR e AV PN

novanjrepg| egﬂpﬁg defmppysinganangpierinrrrigrke ibandiopatentopapomerase inhibitor RFS 2000;
dlﬂquQzEt}bWrQ@ﬁrE Uﬁ\‘ﬂdﬁr rﬁﬁ&l@srsﬁ\:}i QsSrhttnbnS aczd bh\ilﬁﬁéeht@ally acceptablc salts, acids or

denvanver gg‘aarg %c z‘?bot I S Iu%)c(:(l)m ina ic)?{wo OF Moy q'r;hgl ve r?ﬁé;as CHOP, an

er ma ‘(ei emc sclero
abbreigtiprpfiersrpbing( élwalasf @’9‘@#@11#3@“1@ apxerubjeip. gincriggieap
FOLFOE] @ i®fehistioh MB) r@itekht ragfneSWithdRipipinl (LA X AVB{™ YEohiiiRe Yith 5-FU and
euco é&?re53|ve MS (PPM5), and relapsing remtting M
progressive system c sclerosis,

atﬂ%@ﬁfﬁ@éﬂda geBnitiog ate @i Gmopab G that ek [RgYiRRgr ihibit hormone action

25di ssem nata, and ataxic sclerosis, inflammtory

bowel disease (113D) (for exanple, Crohn's-disease,

aut oi nmune- nedi at ed gastro?%testinal di seases,

colitis such as ulcerative colitis, colitis ulcerosa,

m croscopic colitis, collagenous colitis, colitis

pol yposa, necrotizing enterocolitis, and transnural

colitis, and autoirnmune inflamratory bowel disease),

pyoderrna gangrenosum erythema nodosum prinmary

sclerosing cholangitis, episcleritis), respiratory

r@msolone and
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5eryt her nat osus, neonatal |upus syndrone (NLE), | upus
eryt hemat osus di ssem natus, |upus (including
nephritis, ceretnitis, pediatric, non-rena
Wﬁ%‘%ﬁ" Lghal , discoid, alopecia), juvenile Oﬂﬁ%szﬁo-g)éﬁ’ﬁm
) diabetes nellitus, including pediatric
i nsul i n- dependent dlabetes mellitus (I DDV, adult
on widSBdh atdnfBEERE aBbibdildbSropehyd@tok fodtii@is EXERBI), including, for example,

tamogfu &1 1ncqu¥ly% gkﬁlgs)ttzgno’nfcn) 14 F,B%LJ" br&ﬂ o %S’&( { §x|lfQ'J &iiyﬁftne

esponses assocCl a uté and del a aye
keoxrﬁpep’eY Sty P'tawrorﬂy andrEARIBTOH® B HESe G mese inbipifgrs that inbibit Sheeneyme
aromatdse, hMEmkg@ﬁydcﬂ&genbMMf @il Bsdd8nal @t @ihthe $dr 8xample, 4(5)-imidazoles,

amln%iﬁlm'm% %&%ﬁém‘i gﬁ*l)llﬂgeka[&gmqm&kQ'ormestame fadrozole,

r anul onmat os

PGS e oo S SRR JeEg g i
niluianida Glctldimig, hpioiie, Megsedlin\asadiad irdxacBab{ni (2d [3pkakpe nucleoside cytosine

anan%anys@aé%I@&n@cleronﬁy H@&c’ulgr‘fy RS REHL cxlﬁ'@glim o@ &ﬁéﬁ @%Qﬁdﬁn Sphathways

i R ke e
facton T@ek@S AT vacings sich asgens deoBayccings forcaanplopilé OVECTIN® vaccine,
LEU%TWVL@#I& Ll SMX%aééﬁas @Hbﬂ,ﬁm@) b111=28 LOﬁT(i’ﬂEﬂQN@ topoisomerase 1

lnhlb%ggxl%g{{glig @&%( a{r%%&?c’clal Ia%'e;%&%a?%écg% r}enVanv%y S %}tﬁc above.
v ascaitint tglite derodtheppeu gy 130 P%ﬁgéw‘va%iﬂf?“u F@ﬂ% o a metabolite, but
can n&w&%m Gc@ﬁ%))sodﬂ;&\temﬂ{ &ian;ﬂahﬁ:ﬁ%fabdhte%henﬂﬁdr@&fnb gents interfere

with tgenproductlbn o%?le nuclrg;[éu R Ca?&?]BILLQ SRS gﬁaﬁ %8&1&& cﬁgﬁdaéﬁpyﬁc agents

ane eno| yti c anem a
nclosrerein EPRABDy RieroB 1 B0 AP S AT PP,
methdW€aR)] 6/thibguanal QBB exed kit yed pabiMdsUéyOLIS: ARASTiyBratise(EHT@AR-US),
dacar%ﬁmgfl e @&SRC%I‘&)QQ d&xﬂh&;ﬁ@ﬁ:ﬁdmﬂlwe%uﬁﬁzﬂm@@u}Dﬂﬂ@mc]@drabme

Factaor VI def |C|enc¥ :ﬂﬁnn hilia
2-deopy-D-ghygossi etimifig é”ef?gfftaf‘ﬂ’ﬁ%‘ﬁ?h& chegR R EIH &R 5 BT ET G peni a,

di seadesiet oy eideokny, -ddlonoyities mlingpydetbloiids (b-igNg)” is a pucleoside
analoktﬁftl'lla@m Qithmé 'a&ioiwj Qﬁ@anpﬂbﬂl foluidaQor En@ RdBint BEIUY GAHTIFIN304 - HCL

e b0 septlcen1a 20
(ka%ﬂﬁﬁ&ﬁg?%ﬁég%Vﬁﬂﬂﬁgae5%@?%%n K% body E?Iex- o
e Meteeh-tuied derustapatit dzco RN A S
as an ﬂiteﬁ:%[%ﬁr@of ta bbkaRheaphal o ﬁlmﬁmﬁ&kdd bﬁbdlythésﬂpfldaf Qpres, include carboplatin,

neuritis, Bechet's O Behcet's di sease,
cmm%%aT+§qu SH sy ndrone Gbodgasture s syndr one

Re?lh Higgre- bW%apy Sjs Bﬁf'dé‘ill Qapy Vﬁimnswore platinum-based
chemahcﬂ;s&ns:ag&ﬁhmmm lySaydacibiaanen, with @nermp nprejorhed chenygltiprapestic agents.
iatgxglln (Ll lcﬁ&:? is@akhe tﬁ:h tne cﬂ&mtiéngﬁi ﬁagre&@(ﬂﬂhb @4kSving platinum-

udi ng I,gus. vul gari s,
basedr?&‘i“ﬁﬁﬁ?"@ (2 it e si s G Bl e e S B
(for inaict.nahin 6 ootke)zftergertpbtimmpie S M@@PM TPRTFAL h| es,

ReJilt S a%gn%'erﬁ&@&@ r@crrs ) Xthxdhmka,Q)r ﬁ@rﬁ’@ds @ifh to some degree, the
st s I A FpEEs g Bt S RN o
that binddb pesbwHnRaENT OrEst i fe@rmeemogmqlre@nh &P@?}‘“ﬁ@&?ﬁs’&é‘f hype prefesred anti-
angmgénrc QRBORYH QRE DRI Ba bfla\taa&pladr&?:emymml fgﬂtoa{VEGF) such as

atients, for exanple i ncl udi ng
bevact’zﬁrf'%r‘t%\t’é%(g?hr ombocyt openi ¢ purpura (Tt ?),

poBietep ZeekingsE e)SF"ffﬁmeﬁm%aw@m‘WH @ﬁﬁ? fefh bqPHIEFifR wpfeh act on another
cell ab RECIRGHH QEE MTixfinpled BtuA U EiNRT RN 1BuBskinkiRorerBti @diasl

ypg%:d Orllb éét 198&!@4 dfho gutgehzlyl@ﬁnck Q-% ?‘%& mnffonf such as human growth hormone, N-
ronbocyt openi C purpura i ncludi ng chronic or
acute I T?, autoi nmune di sease of the testis and ovary

i ncl udi ng aut oi mune orchiti gzand oophoritis, primary

hypot hyroi di sm hypopar at hyroi di sm aut oi nmune

endocrine diseases including thyroiditis such as
aut oi nmune thyroiditis, Hashinoto's disease, chronic
thyroiditis (Hashinoto's thyroiditis), or subacute
thyroiditis, autoi mune thyroid disease, idiopathic
hypot hyroi di sm G ave's di sease, pol ygl andul ar

syndrones such as autoi nmune pol ygl andul ar syndr ones
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primary |ynmphocytosis, which includes nonocl onal B
cell |ynphocytosis (e.g., benign nonocl ona
gammopat hy and ‘monocl onal gar nnmopat hy of undet erm ned

|azgn| ficance, MOUS), peripheral neuropathy,
WEBPT asti c syndrome, channel opat hi es suRGIEP005/021287

epi |l epsy, mgraine, arrhythm a, nuscul ar di sor ders,

mctﬁﬁ@l hgxﬁa%%rowmlh&rggﬂg, ?t?l%cﬁpee@@gho aéa%llt md?xf) %Pymxmc insulin;

annel op athies o
prol Pﬂ’lﬁ'p'a]laﬂ%l """’F’é’&'a Bly QLegive ﬁ?fQPneﬂsﬂ‘é‘labfﬁ'é?lftﬁllmg'@inéiio@gqng(FSH) thyroid
stim(IEBEBYmone TV finid n&:mﬁhh&bﬁﬂpﬂtﬂlkﬁduc tMBGHRE; FibtbBidsSerowth factor;

protfefiR PAQHR b Blch: o .@&&? LA shsaétag..qsz@amggasmémﬁé otle

e endocri ne

g"“"§‘§/‘ﬁ’8‘f’ %%'ag%w‘é'ﬁ aﬂ'“rbm tiving ssgujar @dogieliabgspiyh Fastordntesiis|tgombopoietin
(TPQerren tivwh faclamypel ds NOEBNGhett-SSASBSorStaG Ay s ihThcROUTI® s) such as

TGFdﬁJ?W'@d}F @@Edllm&c%o%@%%ﬁlﬂ@ QI &nﬁr%iet?n (EISH)JM c?teyfacto mterferons
Such n?égm tal n?r $10| ytpnszugopaths di abeti'c nep ﬁ’&

O BEErE & aad K grigpratmulienfuorsAC Sff’é%ﬁ’ésma@ﬂfé@f“%@ 2 |
gran@@we@m@mgscsmylﬁﬂlj‘d gl R paESTIIa-CSBsiopitalge dils) such as IL-1, IL-1q,

IL-szL.‘sImMI ILJS s, 156) 12800801 Yé, mllamﬁlz L&l RNALES RS Qhvas FR-Eor
m xed connecti ve

mal e 2
TNFEannd otﬁ ao!;gpeepas 2 actoa%m%lg LIB& agg éé%n(l (i(%)e f}ﬁﬁfq hsrclrléknfé?rm cytokine
"'C"‘F’Qé e{ﬁ’fe%ﬁrﬂm ralyatspyresmor ﬁpa Faqepbingnt bol] gture @ndptolpgipaily active equivalents of the
nativEktlplichde Oyadk@es. pOSt - car di ot orry syndr ome, Cushing's

Sy I:Ag ['ngmm m\e tgmf I tarﬁett% drug Eg x n g I !Ihergpgdtlg ﬁnt %at%&ngsnalt:’(?]%i and,

angi i tis, benign
optiog iy AR iEECFR jagriadiof ¢ gmtz!,eae uch ggenfs qn@fdg@eboaww@maﬂ jngJecgipghat bind

to EGHRD Epgplapf aribt@ies witidhBind tolBGER Bittide MR 5’!9ngcccktmgas96) MADb 455
(AT @ﬁ?ﬁﬂ%&lﬁ Brak Q%“(M&E‘CRL 26 Qb szmlrﬁé kR 8500 (e, DS Patent No. 4,943,

533, g]? S: man| a3|ds anosom asi s st 0so
WEHPHE pl 20 é’%rﬁ‘é‘F éfrm 'Seeh 8 chigerze 223 f%zsﬁﬁwm ERBUTIX®) and

resha@ilirpan 225 (H32AFoEQ SR HulscloR Sendolpa); ahiribdd@s that bind type Il mutant

EGFR (IMIQ 8 Bdlﬁdge)f ]&ubnﬁrﬁk%& $nd ctfbhdrif Hﬁ&d!zﬁa@ﬁlﬁﬂdﬁ% descnbcd in US

fibrosi r f i.brq
Paten?H? %&29% andh nr}a(r)lénlmébdzes at%ﬁlg%.#kc suﬁlms F}E gp(/: (seef\lr/%ﬁ}ggt‘:’%, Abgenix);
EMD&;&“’P (gregliptoreeyd i By J. EatropROGHGH €1P%)): apd pAtidfrer herhaizaitmiinsos
(Johr® b al]iL/LHidL rER. 278(29): 308 Bl (2064) ﬁﬁhtata;f&,an&(a@nﬁpmmjdg&ed with a
ytotgx%c\a‘lgén{ ihl?‘s gcnggM'Jg %ﬂim%ne%%%ugarts (rsTeE ’eﬁ Fﬁ%%é’ 43§A2S %lcr?k E%tent’GmbH) Examples

flariasis,
of RGBT RGTRITApZD PP qntangwem Zencsy): CP-358774 or
Erlotigh HOR ({A)RCEVA™ Fisadategh/@IPC hnid WGH478, HEmiTe [SUSehiosuz@i). n

p UK ﬂ%sﬂw hmdm:ﬂom ﬂ&g:%it kvﬁntlﬁﬂh%yts tyrlo{}&éﬁmgstuct 1 f a tyrosine kinase
I on, EVII‘US infectiogn, cardio |91

s S P e S o b R el g o resing
paragiaply; wilm?@tyﬂiﬁahsyrop;@shwa@mrqn atch © NAK 160 avaitbe Srom Takeda; dual- HER

mh;b&b&rsg:ﬁtﬁu  HEal 566 @mﬁiblleamh]ﬁ%%&i WHRR prei’édaﬁuEl%' bRaERIFR bM R bo:gl HF.RZ
ectl on onhaada)

and E*Jpﬁfvme)éprcss&g n,h a 5)\{ 9 {5]'16aflaebzyfmm l{ ?ﬂg %l?%mg tyrosine kinase
inhibijgg BK}-16¢ Fagaﬂaf#ﬂrfmrm@aawg manERu@rbet@? savb@s canetipib§EIoNB e Biinggia); Raf-

1 inhibidBBe&h shatitBakbd agent ISI3GN 320k Glatlld Fom ISHS 8tmatBtichls R RGR] Bk 8.,
si gnalﬁlgqgrpﬁémgc%a H&%Eﬁ@r@ E}yas ][matJ !L@Qésﬁater}&gcevgg‘g gvsah;:bla\é‘ogl %Iaxo MAPK

neunoni trs, er at ocoory unct
""““"R’b‘l‘“é‘ﬁ%‘@t?ﬁ]“ﬂﬁsfc‘t"rh{}f’r‘?fl%' Péﬂ"%‘fabéﬂcff?r"@hﬁ@?sm ﬂttma@h@y Aeth enRD
15303 ¥4G3- QiiEl"oanilha)ngﬁazﬂl&tﬁb&rﬁp@hh}dmwb}@'ﬂm@dfbylf 1l fEhek; |p§\+olc@f}ﬁtndmes such as
CGP @@GW@ al{‘d%rﬁﬁ?‘(ﬁ Ip ljgzologjhmd%es b &xh nﬂ%!lmc?z]%gy ”mci?

JOInt i nfl ammati on, Dbron roni c
pyrimidips; Ghupyp Giendey! melhaps, &o58is &-Iugppaiippipbihaligyiey; pyeplestines contining
stomatitis, arteriosclerotic disorders,
asperniogenese, aut oi mmune Eﬁrnolysis. Boeck' s
di sease, cryogl obulinem a, puytren's contracture,
endopht hal m a phacoanaphyl actica, enteritis
al l ergi ca, erythema nodosum | eprosum i di opathic
facial paralysis, chronic fatigue syndrone, febris
WO 2006/ 078307PCT1US2005/ 021287 rheumati ca,
Hanmman- Ri ch' s di sease, sensoneural hearing | oss,
haenogl obi nuri a paroxysmatica, hypogonadism ileitis



10

15

20

25

30

35

sinusitis, an eosinophil-related disorder such as

e, osi nophilia, pulnonary infiltration eosinophili a,

eosi nophi | i a- nyal gia syndrome, Leffler's syndrone,
w&%o%’rsg?fos' nophi I i ¢ pneunoni a, tropical p%dﬂfﬁﬁo\ﬁmzum

eosi nophi l'ia, bronchopnettnonic aspergillosis,

aspergilloma, or granul omas containing eosinophils,

mtrotﬁghﬂglg)ﬁ Qtéls %D-O?&%é(ﬁr(‘ﬁg-n .ﬁbéé %Bglyel nQ)ﬁELfng Fel ! t.tncgg ﬁat bind to HER-

docri ne autoi hmune i'sease, ng
ancociaga BHCki Y} winogknerU Patenplie S BY¥PZ0: HioEAT (S Fatend No. 5,804,396
ZD6420BtAFee CH); ammaam@smrag A8 pHBﬂiERdnmbﬁonSsydhd{ @re33 (Pfizer);

Afﬁnfta‘& Qﬁiﬁ ﬁﬂt zsmmgﬂamgi Qi h{é&% ﬂo@rﬁns)i%%ﬁfggﬁé?vmﬂ - GW2016 (Glaxo

Xl a
Sm“‘%‘t"b CHH%@“%TF) PQ”%‘%SET%‘P‘B gy 7 (r“ﬁﬁéﬁ‘l"“a) PTR-781
(NovaghisiSetadre, AG);RSCHIEILE i(larkinne); et Bodribgl ical ofdicsdlasiag patent publications: US

Paten! ﬁmmqﬁ{‘wbbﬁwoieﬁ(ﬁm%&ncc LfrPEWDOEBI2080 (LthesiBin ERhamid): W097/38983

ovarge Yo e ggg;@rvsqggfgggggafaﬁwﬂ@@eﬁﬁg%@émy7 (Pizr,
Inc), WaPE38iEdGouhalV OPE L@ rasca): g WL YE&Zenecat er ebr al
I S&,hemlﬂm@ Biskaddt RRASE ACHOTPRREE n@ing/f&,ifau& Bledt@Aaine B0

indivi xlral 5 & ItlTS érpaﬁ: Is’grg‘%lteto{' Marntlefe}gteatrt 3‘l§rﬂgf r?r rﬁ%ﬂun corrndmon therefrom. Examples

of autptemmefi@@feew drswpemlgdvdf bWe et Flied o aphritipfhsupatcid agthyifpsich as acute
mhn&edhfmat: ﬂtSlﬁiﬁtowl iaditieie) gaityQrihriR, k@ RFR Qi yrite, QP I RInBatorpL 1iGie,
degchrléltva ltlS in e(lz%lo%gdrtkntr ?IK’IS artﬁlm% rpro?%&tz\%%hr@? %s ﬁalt’it? art%;{tétvgr@bral

i'sor ocul'ar an
arthritisgng HW%WW’W@B‘P erélpgs osﬁPa&hzms,dEl}nt %chromca progrediente, arthritis
deforhdn® pAattEiiOchrRB S @iRIa6d, @akti g\aniie mpkytoytgakqﬂmaq) irdler@@chry
hyperLrle.rﬁ vg ycm dﬁé{;eg %oﬁﬂ§¥uch QSCH:Iqﬁe é&fa&p%t{é [Iﬂgrlam]'arcﬁgbnasm and

hronic I ntractab
prorag e PP SIS ““’Pé‘i e e A hBAL Wbs sypffoapdprpgtits including
contadt e\qng@nmnrcemym@p@m's allegyodniags| aatrglhsfpteqt féﬂr@susademmns
herpelﬁﬁ'ﬂlts dnd HJ)F&%EHH&(“@,'XMM’(CB Hrp@r Igd Eﬁdr@rﬁl’dﬂ{mltd sudSd Fronidbrgic urticaria
and chr?,{t;c :c'l %a ic F{lglltléu}ge[: atlé z}(xt% mnllu%col.lrrtrcz?r%r ym¥ogr?sgc{;matom§sxgs javenile
dermajghiygsfys. jragic P@W?@@US@W@%@% Gralndigpypysie@isisearagergp). selpresis such as
systenii®dleGad, mmmﬁwmﬁsy(msmchabwnﬁicatmatrﬁlaﬂyssrogr&at:ea«ﬁ(emsaadd

reiapsg% fe?lieténg }g&l (?I&gsr)n a}at %;egsﬁg \%)Iét);[m& %ﬁ‘o&g §th§(§sa£rbs§t zit’t%!scheyoms, sclerosis

o d _ served I n organi sns not
dissendgfar B P SHeroth ipTrEmEP StEtc TR (gt tPieeT Tt gppase, autoimmune-
mediale@ faawdntesinalgfiseed, ol s suelxds @lgatiorcolis, anlitls blcgndsa, eitoscopic ©fitis,
collag@rﬁlls c§htl§l ngls Mpbég,%&r&ghé cngioydhﬁé 24 trang-rmﬁal EtﬁtlseanQ gutd;‘fﬁ'mne

roliferation rm&1 be neasuret62% ounggn Ehe ngﬂ%ﬁ‘
inflaniiptory Bpyel At R YR SIS G EX UK t’ “of /N “ SERANTEEY
episclegitis)yesnirayny dipgrpre sypdraha, ndvding pdpl othicwoEgicatasy distrest wyottzome (ARDS),

menmES@fnﬂﬁlﬁrlaSon%ﬂﬂl opﬁhlrt)bptﬁa uvea, iritis, ckﬁrotd[ti@ﬁﬂéufoﬂﬁnﬁﬁ%eﬂdt&(%ﬁﬁleorder,
rhcurr%t?l\és (?P]de f’tls suc?de r es sa*'st Ig# X‘l dis Q(e% tdgeg]ﬁefasgxc aalg ?n%l gx?ss dd: alﬂgrglp ang atopic
rhinitig chgih@’lnﬁs“ﬁsaﬁ ﬁmusse@ygp;pbahf:q 48 l(lqulcsandlg Ib@wﬁem eé@f;tagqs,gwems, such as

anteri@hibeRi6, Gtle 20ErioDbBIGE, glhakiloatobsSiveaTs, nbhgiiiSdntatoss uvdkaihichdnygamd Weitis,

pasmgﬁge.ﬁg ar;.&tx,mmg%&hé g[£9Jummu¥(&ﬂnmﬁﬁﬁﬁuut %erz B¥me such as

roni

chrong‘erg;t)SI S 8{}» %:per -reacti ve al rvvays; 9 embranous

nephraphtBye, e @athia Rchittdao6 GINGr ﬁbﬁmmbmmum@rﬂatmnd@rano— or membranpus
prohfera%&:%bb @@Gﬁ? ldcﬁdl% 'x‘}QJI%J 'i‘)@tnl I M;ﬁﬁ}&d’g}céﬁlg Gp,)éall&'gicecondltlons and

eruption of circumscrib di scret nd conf

respOTFeS AT EIfCAEIn STEFY '“%'&dérlgé‘lﬂ“%‘ifﬁ‘f’%%ﬁﬂ‘la é‘%hmalf’@l’)‘f‘s "‘%i‘l"i‘a&“’“"h‘a'e '
| esi ons generally occur predom nantly on the el bows,
knees, scalp, and trunk, andsm croscopically show
characteristic parakerotosi s and el ongation of rete
ri dges. The term 5i ncludes the various forns of
psoriasis, including erythrodermc, pustular,
noder at e-severe and recalcitrant forns of the
di sease. "Endometriosis" refers to the
ectopi c occurrence of endonetrial tissue, frequently
form ng cysts containing altered blood. The term
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The term "vascul ar stenosis" refers to occlusion or
narrow ng of bl ood vessels. Vascul ar stenosis often
results fromfatty deposit (as in the case of

wab Fo SG4 €rosis) or excessive migration and][’CTIUSZgOSII}les?
proliferation of vascul ar snmooth nuscle cel an
endothelial cells. Arteries are particularly

bronghies sepib,iall 260 ihindat S1HAS bcﬁ:dm&@ ﬂv&l'ﬁ‘rfgrﬁf IBESROPdeSs an%mh’i@ ﬁlﬁammatory

rcSpghgcrs Qﬁ\rqunﬂ%gc?on%bg%ﬁLt Ifo¥e1 i.,gé':lm seuf as etahkglo %(fog Ergusplf %urmg pregnancy,

rest enosi s enosl's
“““F‘éP:‘U’F‘1“%E@W‘%’@éﬁﬁsﬁ“@’"&ﬂﬁwy%aﬁ@ml?vbmte wihesiomdefigicaty, systemic

lupusdrahe@stdsss (BILI) or spqbimar] l@ﬂierﬂﬁﬁﬂ&ﬁ&uchﬁ@fuﬂ%@@t Qubacute cutaneous lupus
erythe&:ﬁ&&serﬁ%iaﬁ u s?ndtr(pn% (I\(I:Lr%g eXter &Lmz}{(% H ruma s 1g npéz%ﬂs CFdl%%né[.thtlS,

refers tot eoccur \ SCU
cerefriis, ﬁ%??m&éa'hmtal» e éeaa'«msw ﬁ?fﬁ%ﬁlemmﬂs prset €yee D) diabeges ngijitus,
includiegsdiattic iodulirf dapdngentciapads imtnily/rNM @l st (}&abet& n@llitus (Type II diabetes),
amoma,etatam@ Rbspathit am&ympra@i it QbR Ves ano%ia@s)mas Eug?m delayed

COFOﬂ&f% at herecto or stent

“’Pe{sﬁ‘é‘“‘e% H‘F‘Fﬁtﬂs (Y YRl A o epheater BT aiys B sppRifgioss nclucing
Iymphyrp@;dmaa.gqnammﬂ' Wegene's pradulombtpsivedgralyi@pospl agilBides, indBigial vasculitis
(mchlldﬁ]k Qfge b@ﬁ%@hiny(l r%ﬁmgphlymﬁ%@ g angI X Hl?&ﬁ 'I@k?aya@u s) %QQUS)

n ,, refers to thjckening
i e\ TR G2l sPpt s foss 0 gHCer R g godoss.
miCrESEHRIS BEERIER CH$ vasoulits gsiretiging cuwnpdue oy peoensiainiol vavtuljisadystanic
necrofifingwaS Qb ald ANNRQLBeiABd SEbBHC AL 5 cﬁ@ﬁsﬁﬁkﬁ%&ﬁis b@bndrome (CSS)),

em s, dSiic URALLOMS; changes taking ol ace durin
# p&'ﬁ 3llte$lt1 J ﬂgt \59 a, a? é:fng,lrn eeaaen{l:bgggond Blackfan

restenosis are eén co e(é |ve1y r
anemnia, hemelyiic anemig.or IW@W? :ﬁn@rmn inqiptingramtpipppunt hegjo|ytignemia (AII-IA)
pernicioug hreplk &8dnyia' pedi Bhsa), Padi @il BRLA Pre fe N Sﬁcﬁmofh@iasrmﬁ@{} Aadtor VII

deficigdd 'hg%ﬁﬁhtﬁy aut&ralmeu@)r gu &ﬁé‘ykg&h L‘Hgﬁgjp na:ge%sgsp%glgienﬁeu%dym

l

4 r to a_non- sur et er rea
’a"“? o ?}’%{Pawafd“ﬁﬁd%{ﬁ H’é‘“? 'f BEP Y RV mas deteategndary to septicemia,
“aumsménwh&e aniigeremtitemosingexofitdird Hisads, bioi-ghyiaekt beRBénoBendiine

dlseaﬁ aﬁtﬁ@id:l,ptlohﬁfi arltiB&iE/ %&ﬁt‘: ﬁl@@ic §$u§{"scﬁccﬁc93 Pkaed. ct;JeMCasheman s

S refers abnor nmal
G R iy AN
Pempﬁwdrﬁaqh a5 pgmpfegoid Igitomgnd gkt perppbizeid. eritizes (s pdmpbizis Sulgrs,
pemphifud folifels PEBphRGs NkQjnRRibrEne QaMpRS Ej aﬂf pem&@sre%grﬁé&ﬁﬁst Qﬁ)]mmune

polyeWrHHJaml§yﬁin§r% %&la%\é %m&:ﬁ%ﬁ.?&é corrgnlex g&a)arr g OEI gd?f meg' afﬁll gthms

visible as a hems er ol
seuroppElif PR @oeyrpRat sy %h“gl‘:dW‘ﬁg‘“)f sr'fd‘m; ’éMrPe'Vf&lifPR?@kw EMomgfiated

neurojghg.ahrgubortopdniiia 8¢velsjied byknyolaxdianiataf Soni piiiz htt) Ehe exafi)), Nncluding
thromﬁc@@bla)tnb@ﬁgpem@ﬁ@urawl:’y B&t tranfﬂxsg);l P dJk?ﬁ hga.gnf-lﬁ({ue ces a
ul ar f I n

thromp d’% g@)asm deri ved fromg I um
T SER HE AP o s s PRSTESTb B hin g 7

thrompoayieppicRypus IER) i inghroge glated IR kitsigmine bisad baktiatisantbvary

mc!ud&@ﬂﬁ&%k M’&ntts hlﬁl%bl&lorﬁis %ﬂ?ﬂ} @potﬂ—)mlﬁsupmﬂ 01(9&1? bfotm Jﬂe

1tron Ich resu
cndoc Re %laea?els incl udS nlg ﬁ’lYl’Oldltl%SuC aats ﬁ“.t"ﬁ“@m“"éﬁ’gﬁ gﬂf gflsh:glgtf)ﬁ ﬂ;écaﬁcé:f]ré?lgthyrmdms
(Hashrfnato 5 th&@ﬁiﬂf){ gr ?_Hhacetﬁ thyrpiditig, emcggmqnn thysioid disease Hiprathic §ypothyroeidism,
Grave Wi @88, POIQRE dulia Eyh @Yvhed gmlﬂ'fs atﬁ(bﬂhMﬁx)é %lyMthsymne% ﬂ;f'} ankifar

cndocrgag&th!:s/ %&rbr?eg) néja?a&%%l%c iyﬁdronres :ncltudué% ne%rﬁ%g"‘if%'ﬁﬂ%?m é%rorrrlles such as

LambegEgiie yagheais syndrpspogh Eatpntljagberysintigome, s¢fbminief dtffmereet odrorst
encephiihgyelilisc @Y 8s all@ i napRiloalelitid @ et MuGSHReRRls allebhRB Ed experimental allergic
r ers .to a
e e A i Bl ot Rk PhEIR Bt conpetyr
may be seal ed by a stopper pierceable by a syrlnge
Generally, the vial is formgd fromglass material .
The therapeutic agent in the vial can be in various
states including liquid, Iyophilized, frozen etc. 10A
"package insert” refers to instructions customarily
i ncluded in comrerci al packages of therapeutic
agents, that contain information about the
i ndi cati ons, usage, dosage, adm nistration,
contrai ndi cati ons and/ or warni ngs concerning the use
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A description follows as to exenplary techni ques for
t he production of HER anti bodi es used in 15accordance
with the present invention. The HER antigen to be
production of antibodies may be,
WB%ﬁ(%gﬁ&B formof the extracel lular domain ofP(rg—iluqufA‘}ﬁ%’ml287
portion thereof, containing the desired epitope.

degeélra i?\r ll{l%%lmy ’ONSC%HES_SIoé gp)é&): Olnl% %#(Q:let_l EBdr@lL%(b% andge%&olry newropathy,

rans
ol W@R’ﬁ?‘é@é R VNPT AP MITAETEE NPT 0 oK epais,
giant SHFh BB, db@hit Stive S@etitiSbraucionsi¢ichranicaktivEMNASI{, Wioid interstitial

pnem§(§m§ @.9% @&&50]1&90%]%&% (ngﬁpan%ﬁn'l_t;é%%mt Qullgﬁtr}ﬁl:r%gdnime Berger s disease

| €S. her forns o R receptor usé
(gA g@wémwr 'ﬁ'gpasﬁﬂs%mﬁ“@ghwﬂw Ipderapigsy iyl 8‘F'I'P6‘§ e
preuBdobdikiegls, humidnige earctopaﬂ(yls)ndnﬁmé Zdhodigise, £ndlindaiirekds@ eeliac sprue (gluten

enterg’pqéhmm&a& sparat,a Q)%Hc @,;iue :wuﬁfeﬁ;a,adh,%xm;p@& 589 shiffosis (ALS; Lou

ani nal s aneousdé %
e A K
(AERRaoipampnalnaing lessaeijoghom yoclpius ;y&yor@éomgbmugybhcpdyms such as refractory or
rclap&:@ﬁ“l)uﬁﬁ&rﬁs Enﬁonﬁ@ Ial@ébﬁfﬂrot@xfbgik gn%nméogs @cleﬁﬁsoi l%hﬂantzehﬁl lyrhphocytosis, a

prlm%yr%%:[)cgtofl whn:h mcL %es '“8'5"2'?{}“‘? cc];l Pm ocyt g]lgh ﬁ‘n Eem £n ano%onh] gammOpathy
and nohgetoprl ga@tfmpqﬂm of ugetezneinel @wﬁcerw b‘&ﬁUﬁ) wametﬂl fewsepaty Mgeﬂalastw
syndr-brhtf Hﬁﬁkib&ﬂiﬁ& su@zras q;ﬂipb)y Algtaibt, Behy AGRMhuscufaDdiso % APEEss, blindness,

A ce t con Wely
peno?ﬁ?ara Jsrﬁ an nne ehxcrs é} St{xe 2 Lsﬂ’:l\l_ﬂha% ratgri mgt&)gtél gulcxlrln alaf
glomfrfi?fﬁlefasgerﬁ/f%;?é F']‘?%“"F‘-‘é@?‘m*)‘ Y, lgF%ﬁ"aleaffﬁwa'és a%%r&fewﬂreeambgwa'
disor®) ey, mubpetaniperiad failkd\sohiGatlyndiahe ndzenklitig gauiRatroptty Epresenile
demeﬁihl Jeﬁ&eﬁ&hng%ls&%ls sudfl &2 g:ﬁémmlﬁ@ hmlﬁatﬂé‘ &ge%@Mh%ﬁ@lm at@§t

e.antil gen, I nmmunogeni c conj u or derivatives
demyﬁsyatgtémnquqahy, tgabguc nep\lg@&a@é [Ecaska sysdr(frilcgakgfmataﬁéta MTGSP(WFO‘“G
(calcigasis FRayrawiy aliceonfopresapleipdal dysnoplity ilg@lzctibesd ebhdicpedia), malgptdtemale-
aumn%mﬁ@lnsm@ Mfed EJnﬁ‘ééﬁUé t.s%ueqesmé EitaSas ALY BEunaR berl redu@&t dobtGon,

farmey’ nut{gheq'tl%{n!%rgu %}]HQIE‘, igg'st ce‘a 1otomé¥yn§r nafg.gtlsglagos Vwertd%mti%gd %ancneis lTé’ atlergic
granujomatoys piegjfisrhehizrdynetipryicaheiipe plpprersyngrome sty ofidranch a§ afergic alveolitis and
fibrodin @uddBtisSinter QIR IaE Bscad joddeMabn rliytios Udpakil, A @RUSshintliaaSt | ON

kypan%gomgg% Ecagtos%raéélshgémas§e &tﬂl‘(-)s(?s éaéhpigrg)é)?\d%tﬁg apla%p%ncﬁpde%l

seru I'S _assaye or antl

endocﬂﬁ‘nﬁﬁngmﬁ)f;aéil%%%stsél&‘fuﬁmftfrfnuf] ngmfw gprospsl. lalfrétﬁlalgung fibrosis, pulmonary
fibrosky igib@ i phiysonaty Nerogsnéymrglfibrods, dro@bthadohtiakrithent blevawo aj dingaing

crythrgéegtomg @Qtsmpkﬁﬂtﬂcﬁg rl‘)hulg%ts sﬁﬁ}%y 9&5 ?anﬁ‘@ne&laﬁdsfs fc?cﬁzl%@ﬁch as
protein and/ o hr ou

o e O G U (B B PRt o
purpugehumarcipintnadieiciersy YImoHE) mfdcim, cgrpgirus Afcgm cadiomxeppty Agjeimer's

dlseas@,gaﬁtm&ﬁuﬁﬁ*&honaﬁbeﬁi HAR iR Riors pistvakindiok §/80orhed, c&13EHAL ABetth AR ction,

Epste?%}é 71 g%’f‘%ﬁ vdb%i%%%g%x?grq%une gma%ﬁf%ﬂgu? den}{%)rrﬁ; ctayrea post-
streptcogeal m@tnghrmwnwamna Hviolydensiedabppalprdlip chprieidigsygidnl ab| e
polyndyigid, BRlodind ophtieiopa@ A RBAEypdridBitivity PadaR6HiR ladadbiichadisies,

us t. firs
Cpidelalé }Sé%r%goc%nél.gggms Fgloc)ﬁghlc neel}rljpy %Edrcg\%{{ﬁ?@g %ﬁg% nz:&;gpa?.hi,gb%rg.sn fanbhal and
*Schem'@teeqﬁﬁeﬁiwa'mw EOROR! oYY IO inflampation Bongkigs, c’nongfbwsfﬁﬂamy
diseask,Rilitdsi, aptyhad, btl@OmR s O aheri@cld1id SBordefs, Biich@dgeRRPLOPHuR! €
hemolg ﬁoea!y E&L €] r%ggﬁlu%@ ?Jams%!;maéuﬁe énqﬁutﬂ;lh%g&aéﬁnafhylacuca

er el na escr liclt ocytes

°“te“15*r"8‘?ﬂ¥j‘if‘ee’36'lem%1‘?°é°sk9‘é}5%fﬁ¥"@ igjppaifie fi‘&‘ﬁ'(??fﬁ‘és‘sa‘i‘ﬁ“’f“ﬁ@tﬁ“é%"‘“l'% febris

will specifically bind to the protein used for

I mruni zati on. Alternatlvely | ynphocytes nay be

i mruni zed in vitro. Lynphocyles then are fused with

nmyel oma cells using a suitable fusing agent, such as

pol yet hyl ene glycol, to forma hybridoma cel

(Godi ng, Monocl onal Anti bodies: Principles and

Practice, pp39-103 (Academ c Press, 1986)). 10The

hybri doma cells thus prepared are seeded and grown in

a suitable culture nmediumthat preferably contains



10

15

20

25

30

35

20nmyel oma and nouse- human het eronyel oma cell |ines
al so have been described for the production of hunman
nonocl onal anti bodi es (Kozbor, J. | muna,
1984); and Brodeur et al, Monoclon
wﬁ%@%@%&{ Producti on Techni ques and Appl i cat ?%%@820%56021287
51-63 (Marcel Dekker, Inc., New York, 1987)).
rhevpidick, Ba@marcking B chada, s%thn&hal hbyﬂfg |1c§@ﬁ@m6‘gﬁ)br'n§1a ﬁe[r@(ysg{a&w hﬂ:ﬂgonadlsm
ileltls ‘?‘eg@rﬁzﬁsa%&:gpeﬁ 9 rrnopoercﬂeHms mf?cposa travg%]ngy% itis, é)B[nary %tol;;]aéh “Bﬁ‘yh‘*&’ﬁf??g

di rect agal nst
"epfg?ﬂéé?'r"ra&’r“t Symrailﬁmﬁsﬂﬁbfe% mdpmaam ?%@P@@Obfaéetumwzwma
gang‘ngpbmm,dlnmnﬁﬁlyl‘e&ddns atﬂﬂﬁeﬂ?fpmldh&ﬁbh&))hfelrtmﬁﬁp hrfiSerriath Rhd 29Bbodics,
non«%l::fmgt tﬁsm'lo}ng] vi¥il lgtof Qfﬂp 5;&3%%)5%% Eﬁxﬁ'§l§¥ alssoc: %Q chllseases acquired immune deficiency

ra I mmunoassay r enzyne-
synqrmgb@af iﬁféﬂllﬁzas%iétggy L(eﬂnprsgg\)oxm -shock syndrpppe feeil Pﬂﬂoﬁ@ conditions

involyfof; infifiratipn offt ctihgevipio-adhasiva bicfiginvky, hlyhe E:ap0nsed axbcifd a'mpzicﬁe and
delaﬁ@ hﬂ@rgegsﬁtmtﬁﬁeq;am b}cbt@ku%gglh q’r@r%l% 8&? %:s«v,a?és%va\ﬂn I\{g.lg(ggte dlapedcsw

chem
‘“"’“@Eﬂ%“ 'HP%SYP ?ﬂf*%%dﬂ%ﬁéf%ﬁ%ﬂfﬁ@@d &fﬂaﬁebwﬁl@gmw basqysnt
membrasi djsenet, diprgic pduiids quipimnafief dolyentiarrinopaioks Gopho@B, pAEy Mixkdema,

autoﬁr‘ﬁﬁne@‘r@ﬂi@ §~astﬂ@sy syblﬁ‘at}% ﬂlt@dﬂlﬁéﬂ rhm[na!ld dEELaEés,r}Qer tzclnhgcflvg Bssue disease,
ar d nmet hods, (

ur es
nep! th sglgfj rome, 111811! Rn tp()l cn nne zXIBF Ipﬁr&) e&l %egrom aﬁowﬁlc&g{yg?andu]ar
syndigfpe o5 Llaegt*ﬁiwetaﬁ%@yrﬁpwmdm SBYII), alSetis wiglisedilater cerdib@yopathy,
epiddimdlisiabull @b actilidits (HBUS, ﬁ&xﬁﬁnéﬂﬁﬁalny Eliﬁ)cariﬁ:@sr ncﬁﬁfr n@‘oméjﬁrl@lsaé‘rosmg

choIfBE M %%ﬁcﬂt or mgmulilenl smusms acge or chr nic Sl“¥s’3‘ﬁ6¥r§°‘d og(% 'gﬁ’ﬂ“% or sphenoid

sl "“S’F'ﬁé“ ??BPRBH félﬁ%‘l d‘%ﬁﬁ‘ﬁ" SB’B & “e%“"e*é@ﬂ@h@wsﬂ“tah@ egurloptiiliaresinophilia-
myalgig gndsanie] Ilfleis sgapaE, abr@tk chaidphilc PR ubdilal dbbRal PRt kosinophilia,
bron&@ﬁ%ortl@épetglﬂf&lg aSpQélHO%g ol g}:&%m%g&\ﬁﬁnﬁ% ecgﬂugplh:ls? ;ngphgaxls semnegatwe

%}J ficati onopr ocedures suc tern
spot oarggib P gi rﬁ‘? WW"&%%FF tscéer(&ﬁg calﬁlé;tgglgrsxa% 9p:sclgr@|chmmc
mucoptgaeouy t@pﬁ@png Brugon's @n@brgestra@gienmypoa&fﬁnaﬂbﬁuynemla of infancy, Wiskott-Alidrich
syndrﬁlhtf tht@zﬁé éﬂlﬁi -aut%ur% @ﬁ&tﬂ:}sqgoctatlg w%%én%@alse rheumatism,

neuro"f]o 1cal Odl mg?:adenms 1SC 1 SO &} %x T nd ool uetr;lc%d using

cal e n )h s 15 u fio e pe(r d SO redlgﬁt;?{bm ood pressure response,

Va“”&r ?Y@fe'ﬁmﬂ %@W"ﬁ@ tsrobies, cﬁrﬁravascalnzescbeapabbreaimw birabcH isptyemia, and
disca® P Grhifahyeng hsyalabiDnigheiegic Eﬁé‘{ﬁ&ﬂdltﬂ@y diddRers mnsmloncphnudes reperfusion

inju A e 8 £l 0seg willl actte 1n mtato ho
L T T s
Purulent g pifisng Otheh ERPIEAL RS eSS YRR @Wa“l‘}f&@"d%ﬂ% & Orbltﬂhreﬂwmy

disordvmyerdpdocpt BDEthion Ats@ia@R PSSk, Rokine i @e Stpxidtdli nerBolepsy Bacli@ibus
mﬂalﬁn[am%n%ﬁg ﬁtgac!alntt, ﬂﬂalﬂﬂr%ﬁon cia?éh M&)l;]ocﬂﬁos%l dl&)%léﬁé‘f‘opatgg :f:abcuc large-

arterv S My 20 alg E" Chi nese Hanster Ovary
Yo ngyéT BT CErPEsit Rt Y8 bEISPpsrdRmeEoY5r oduce
- ant Tokndgd pyporpotienrive disadedlitrgehma ftdwdn s yani¢nhies reiteofo cell proliferation and

whlchrﬁ}&@@tz% Lbnﬁ'ﬂiﬁl'bb ngrhtﬁﬁ of tﬁa rﬁeﬁi@al Eo%ﬁ;r@;ml R%Lornng §t£tc Y @xlmla&enzed by
ticl eSO gt S?eX reSS|0n|n

ew ar
a levegolga ;t)rgperty Lﬁ {_s Walg (r]cn 5 m tnrﬁ éev rb Hy)rglaﬂms a% éuff% Ifrpla the
disordgr; Celj prolifemgtiop refe&jp BIPwh o eprersipmipyyltiplicBrioR B3 IR @RI ic@D 8 dixinidn.
The rakdlof @K bridliferatioh W@kasurgﬂ{@oumié O ﬁlﬁ{l;er]sagd%llitp]og&ga in a given unit of time.
[ nocl.on ant | poal es or
Examﬂhg oﬂ»ert;%m h&%&%ll%egﬁ%g Caeﬁs 1% quops% a%xl o]J Ipom anti bo dy
p h"ageép”F‘P’Ei F'éﬁafee'gvo@'éﬁwt@rreﬁe@mfsﬁwn@m% 'h‘é"dfséb‘hw heepetsti, astbma

includgle e ksthenel and AllehdidGaduhe Eybis fiblosibronchittably, QlergR4861RDAMBANE sinusitis,

B ) L e R e -

descri be the 10 isolation of nurine and human

anti bodi es, respectively, us ng phage libraries.
Subsequent publications describe the production of
high affinity (nMrange) human anti bodi es by chain
shuffling (Marks etal., BM Technol ogy, 10:779-783
(1992)), as well as conbinatorial infection and in
Vi vo reconbination as a strategy for constructing
very | arge phage |ibraries (Waterhouse a al, Nuc.
Acids. Res., 21:2265-2266 (1993)). Thus, these
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(ii1) Humani zed anti bodi es 25Met hods for humani zi ng

non- human anti bodi es have been described in the art.

Preferably, a humani zed antibody has one or nore
wolthR,a¢ d residues introduced into it fro'@cgr/ﬁ’s%(fs%%zm

whi ch I's non-human. These nonhuman am no aci

residues are often referred to as "I nport" residues,

t [ "inmport" variable
obstr wﬁlmé‘rf Hglr%’%i zgkhr%m oé‘mcﬁg & s%oéﬁrfl ally perforned

f oTPFQS‘ﬁ‘Sn’g 2 gopd@tigrsharieerizest by e preRdien of Aicureseu bR dikerisand Pans,
reddi@f sftbery; scNd inldduRpap 321 PHAZIC 53515 £cAO8O pecur B&eWﬂ&l’}ﬁn &t elidthws, knees,

scalpggclsc ! lgﬁnéigﬁc;dﬁ% gg’allg %lé I‘é%% ic él {383% 592% %ﬁi of retel nﬁiées The tetm

inclugeg Beyatiogs fosgts [PEPsPriagy Bpfuding i< Pespulag H@""@ESTS‘?"% PRI
fonn.@equﬁsases of a human ant i body. Accordingly, such

h%%ﬂxlztﬁ&g” ref@rglo'uﬁ %%cﬁ&&ce%hénwe&&t &, i’rgblqgﬁlfi%mﬁng%an

Pat ent wher ei n subst anti al ess
C"“‘aﬁﬁgi’"ﬁ?‘é@‘f" human var i abl e domai n has been subst i tuted
byTle keen botuie dipandi digrdgtiguamdes th thormrieus diesasesyu digaders which impact

the va%&ﬁ@ys@e%r mélﬁhmg ﬁ@@&d.&%cuaﬂ w;@nl &%Qpn.@aftswa @@a@&n@&o@ arteriasclerosis,

whi. c
W%PW?‘ 5‘8?@?’85@% ﬁ‘S“Fgé"é‘i "8“u‘&”§ SR ’5%°§%stb‘l"§?“'§‘d)ﬁé“s‘ﬁ'r?f carotid
obstnyetivg idihgeeco@paey agtert) ditcrse e sopil RS¢l disqag hesreheloigrolemal loproension.
and cSIHIES mmw.rgcaslﬂman mitféréaaﬁur Rifotion of vascularTJBﬁlem&ilﬁ e of human
a’thc %rm sﬁnos:mﬁ-‘ﬁtgr% tlb %mgro\tmh ?r S%Qu&e (22 9?112 & a %}: (e %rp Quc er?]ei%g)( i!’é Qe
bOdYr educe antigenicity. According to t he so- cal I ed
" DEHS tersh Tvhscul A REDOC refdsNEocBIRGH ONMaROWDIE o HRBd Weaskls. aatcar stenosis often

resultggo%tp dﬁi} t%as mqge Je oiaa%yogﬁlqys) orscx&&{v 1?8&3%%% &%J‘an&nrl?vascular

entire rar known human vari a ,
smooh (FIE CFAS Y ?‘léﬁig{"lt{i" SIBOKT0T 19 S7icE TEsFEER to $esit G'PFdﬁ“‘ stenosis
as use8 bgvenedicali incliides igitid o®gshd tegendsibat of the rodent is

t hﬁ.@ te&@‘?&@&o%ﬁ 1B&s b h:@un@ﬁé%erfo&m{nkenf cﬁ%ﬁﬂ;:eﬁd:ﬁ)nmf BParent
nized anti bod | nununol

3““"?\‘55%’ 93807 THEH 'Ej%‘i"ﬂ‘iz’% b v€5'2§1r Ste“ﬁ*“s "Rfﬁﬁs to theyfgoccurgies %af“‘ar
stenog{s B ¥ s beeptatel ith arprehicercys es bareperpitof ! daposif yansnbytk(e 2
percufafBis amﬂaam YelRflar Br@iapiksRE aeoms eda&u@ tﬁe&ﬂt’dﬁf‘&@t@ﬂ %tc abyle of the

contri u%%wafgcto m :c ggslis%i‘mt%al ha asng ITgeL{er%r ml‘?nyapl%rer;l)‘igla asc? mgrcltlangcably

ranewo
with “mpoiate byperelfeft wf eﬁf'ntmmugfedefghwﬁmﬂégf tf(ecawtw laéfr of blood

vessels) intimiPaOGeonstqdead of Acadve phbeferaliddAgd n8H:tdPE Sas(uld Gadpth midcie sdiigiand
endotﬁhal @ilﬂ Tthvarml.xMzméJg @&mo ﬂlé@d%ﬁgzl@s(cgngg §l thcn !:Jllcdm?‘e]))‘ r&ﬁr&:@%

I mportant_ That anti bodi es be humani zed retention
“vasoily wil| rFPdeliRE nity for the antigen and ot her favor abl e
bi i egys Calloop rgioglsstyl’ @@ "peffaaramhirmshenitahiownagyoakioplasty” (PTCA) are
often @&ﬁ%r@#a@&bfy Qn@mﬂ! &h %nfsﬁgcmkgéﬂasemm& %ﬁ:@m@«&tok ID:Q;GH fﬁ‘ﬁz the

ar e anal ysi s

e AR S R N AR e I A e L
flow. usi ng t hr ee-di nensi onal nodel s of t he parent aI and

hUKBRIZ BberREH €REAR T abrbfHia@ £righi b Hds@RAe. HefRUROGHHG Diklelof e

dels are commonly available and are famliar to

“°“““P’%'&§se skilled in the art. Conputer prograns are

aVBAYPEIfeEs tymineshoftipspq e bulgeor BRI RH aRepysd fbthenormal surface
tevel, thé1ELR Gciki R SdpR MBI visiba Bf kB ihéritd lspeIdaiLLE irtd B mOdndlike structure

gmm%%losgk?agve&%%?é lg%toga ilea zf?a)%%%llsé :&Iuﬁeecgﬂl? Ue?glsa.hd nasa polyﬁse

Bgc o) ermts anal ysis o
| i"Rerpadenopy’ @ fepmoes h%ﬁn\g@wfdﬁaéﬁi"ﬁ’ f’t"ﬁé‘a‘fdﬁ'ﬁ‘é!"l‘hé'r‘ﬁ"h@ whiEh thepreis 2
candi dat e i mmunogl obul i n sequence, i.e., the analysis

of residues that influence %%the ability of the

candi dat e i nmunogl obulin to™bind its antigen. In this
way, FR residues can be sel ected and conbi ned from
the recipient and i nport sequences so that the
desired anti body characteristic, such as increased
affinity for the target antigen(s), is achieved. In
general, the hypervariable region residues are
dlrectly and nost substantially involved in
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An exenpl ary humani zed anti body of interest herein
conprises vari abl e heavy domai n conpl enentarily 30
deternmining residues CU I FIDYTMX, where X is
y D or S (SEQ ID NO 7); DVNPNSGGS, s
w?’%@é%%aﬁlo and/ or NLGPSFYFDY (SEQ I D NG 9, Ratas7
optionally coyrpri sing am no acid nodifications of
consbtb@mv@a%’ ﬁr&ﬁdrﬁu},eﬁ)mbﬁst&nd WRERe dshie cIM G Q@RS occurs in broast
nsgSSsentially maintain or inprove affinity of the
S,
ant i bod%/ For exanple, the antibody variant of
i nt'éstheatis ﬁ@yd'@avéiclfrpselmina:ﬁﬁﬁw Dheathies. Blyoial aglemeatierplp a condition
of thalaBdd in vhick ﬂieramwl’dl%pn@ﬁi nQTME it dirbvAtk, WBiBSmdy Be 4ub R c&b&ﬁ@i (spasm) of
smoo\{l?&&s‘gp | %Ep%v%uco Oa %‘ muc ve Qﬁ:? men %Ld} tt;ronc LancgaronXh.n Yal‘ | ggt S

repare
d es%rf’?cb‘éﬂ refes] o] mF'h‘é’ nﬁs@etmum%wmbraefcpf eibrenshial euaes
antFoliedypeanptihsegalt ders walcbiibeevhite By a daﬁmm ag@i) T2 vial ray be

sealeg g& psto%&zg H&&g{lﬁe ll I’A s%E%Q L?F}erléﬁ @ie VI.'I ﬂ‘?onﬂ&% I%g glatg}‘ﬂ\]: TFe tgé(apeutlc
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30i munogl obul in gene array in such germ|line nutant
mce will result in the production of human
anti bodi es upon antigen challenge. See, e.g.,

Lts et alL, Proc. NatL Acad. Set USA
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Bruggermann a at, Year in I nmmuno., 7:33 (1993); and

U. GriolRadehsds foP\BSurlg 5101591&3&5900(1:5& hergid argﬁiallaﬁlg ) t&ﬂé%r e&gl?ple the -
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anti bodi es or antibody fragnents (e.g.
F(ali)-2bispecific antibodies). WO

2006/ 078307PCT/ US2005/ 021287 WO 96/ 16673
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Thi s approach is disclosed in WO 94/ 04690. For

30further details of generating bispecific antibodies

see, for exanple, Suresh et at, Methods in

Enzynol ogy, 121:210(1986). According to

another approach descrlbed |n U S. Patent ~No.
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t he anti body heterodimers. ¥his nethod can al so be
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Ala (A) Vval; Len; lie Val My (R Lys; Gn; Asn Lys
Asn (N Gn; H's, Asp, Lys; Arg Gn Asp (D GV Asn
Qu Cys (O Set; Ala Ser Gn (Q M; Au M Gn (B

wé%&slo%s& Asp Ay (G Aa Aa PCT/US2005/021287

contains a single-stranded DNA copy of the phage genome, selections based on the functional properties of the
antibody also result in selection of the gene encoding the antibody exhibiting those properties. Thus, the phage
mimics some of the properties of the Bcell. Phage display can be performed in a variety of formats; for their
review see, e.g., fohnson, Kevin S. and Chiswell, David 1., Current Opinion in Structural Biology 3:564-571
(1993). Several sources of V-gene segments can be used for phage display. Clackson et al., Nature, 352:624-
628 (1991} isolated a diverse array of anti-oxazolone antibodies from a small random combinatorial library of V
genes derived from the spleens of immunized mice. A repettoire of V genes from unimmaunized human donors
can be constructed and antibodies tp a diverse array of antigens (including self-antigeéns} can be isolated
essentiaily following the techniques described by Marks et al., J. Mol. Biol. 222:581-597 (1991), or Griffith et
al., EMBO F. 12:725-734 (1993). See, also, U.S. Patent Nos. 5,565,332 and 5,573,905.

As discussed above, human antibodies may also be generated by in vitro activated B cells (see U.S.
Patents 5,567,610 and 5,229,275).

Human HER?2 antibodies ate described in U.S. Patent No. 5,772,997 issued June 30, 1998 and WO
97/00271 published January 3, 1997.

(v} Antibody fragments

Various techniques have been developed for the productien of antibody fragments comprising one or
more antigen binding regions. Traditienally, these fragments were derived via proteolytic digestion of intact
antibodies (see, e.g., Morimoto et al. , Journal of Biochemical and Biophysical Methods 24:107-117 (1992); and
Brennan et al, Science, 229:81 (1985)). However, these fragments can now be produced directly by
recombinant host cells. For example, the antibody fragments can be isolated from the antibedy phage libraries
discussed above. Aliernatively, Fab'-SH fragments can be directly recovered from E. coli and chemically
coupled to form F(ab?); fragments (Carter et al., Bio/Technofogy 10:163-167 (1992)). According to-another

approach, F(ab')z fragments can be isolated directly from recombinant host cell culture. Other techniques for the
production of antibody fragments will be apparent to the skilled practitioner. In other embodiments, the
antibody of choice is a single chain Fv fragment (scFv). Sec WO 93/16185; U.S. Patent No. 3,571,894; and
.S. Patent No. 5,587,458. The antibody fragment may also be a “linear antibody®, e.g., as described.in U.S.
Patent 5,641,870 for example. Such linear antibody fragments may be monospecific or bispecific.

(vi} Bispecific antibodies

Bispecific antibodies are antibodies that have binding specificities for at least two different epitopes.
Exemplary bispecific antibodies may bind to two different epitopes of the HER2 protein. Other such antibodies
may combine 2a HER2 binding site with binding site(s) for EGFR, HER3 and/or HER4. Alternatively, a HER2
arm may be combined wiih an arm which binds to a triggering molecule on a leukocyte such as a Tcell receptor
molecule {e.g. CD2 or €D3}, or Fc receptors for IgG (FeyR), such as FeyRI {CB64), FoyRIU (CD3i) and
Fc‘yRHI (CD16) so as to focus cellular defense mechanisms to the HER2-expressing cell. Bispecific antibedies
may also be used to localize cytotoxic agents to cells which express HER2. These antibodies possess a HER2-
binding arm and an arm which binds the cytotoxic agent (e.g. saporin, anti-interferon-a, vinca alkaloid, ricin A

chain, methotrexate or radicactive isotope hapten). Bispecific antibodies can be prepared as full length

antibodies or antibody fragments {e.g. F(ab")» bispecific antibodies).
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Hs (H Asn; Gn; Lys; Mgy My Ile (1) Len; Val; Met,
Al a; Phe; Norieume Lou Leu (L) Norleume; Ile; Val;
Met; Ala; Phe Ile Lys (K) Arg; Gn; M1 Mg Met (M

ol . Ile Lou Phe (F) Tip ; Len; Val; I|g; ;
vdPyrﬂ‘if‘??s%ﬁro (P) Ala Ala Ser (S) Thy Thr kgrmé‘oﬁsmznm

WO 96/16673 describes a bispecific HER2/FcyRIH antibody and U.S. Patent No. 5,837,234 discloses a
bispecific HER2/FeyRI antibody IDM1 (Osidem). A bispecific HER2/Fca antibody is shown in WO98/02463.
U.S. Patent No. 5,821,337 teaches a bispecific HER2/CD3 antibody. MDX-210 is a bispecific HER2-FcyRIII
Ab.

Methods for making bispecific antibodies are known in the art. Traditional production of full length
bispecific antibodies is based on the coexpression of tiwo immunoglobulin heavy chain-light chain pairs, where
the two chains have different specificities (Millstein ez al., Nature, 305:537-539 (1983)). Because of the random
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential
mixture of 10 different antibody molecules, of which only one has the correct bispecific structure. Purification
of the correct molecule, which is usually done by affinity chromatography steps, is rather cumbersome, and the
product yiélds are low. Similar procedures are disclosed in WO 93/08829, and in Traunecker et al, EMBQO J.,
10:3655-3659 (1991).

According to 2 different approach, antibody variable domains with the desired binding specificities

(antibody-antigen combining sites) are fused to immunoglobulin constant domain sequences. The fusion

preferably is with an immupoglobulin heavy chain constant domain, comprising at least past of the hinge, CH2,

and CH3 regions. It is preferred to have the first heavy-chain constant region (CHI) containing the site
necessary for light chain binding, present.in at least one of the fusions. DNAs encoding the immunoglobulin
heavy chain fusions and, if desired, the immunoglobulin light chain, are inserted into separate expression
vectors, and are co-transfected into a suitable host organism. This provides for great flexibility in adjusting the
mutual proportions of the three polypeptide fragments in embediients when unequal ratios of the three
polypeptide chains used in the construction provide the optimum yields. It is, however, possible to insert the
coding sequences for two or all three polypeptide chains in one expression vector when the expression of at least
two polypeptide chains in équal ratios results in high yields or when the ratios are of no particular significance.

In a preferred embodiment of this approach, the bispecific antibodies are composed of a hybrid
immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid immunoglobulin heavy
chain-light chain pair (providing a second binding specificity) in the ether arm. It was found that this
asymmetric structure facilitates the separation of the desired bispecific compound from unwanted
immunoglobulin chain combinations, as the presence of an immunoglobulin light chain in only one half of the
bispecific molecule provides for a facile way of separation. This approach is disclosed in WO 94/04690. For
further details of generating bispecific antibodies see, for example, Suresh e al., Methods in Enzymology,
121:210 (1986).

According to another approach described in U.S. Patent No. 5,731,168, the interface between a pair of

antibody molecules can be engincered to maximize the percentage of heterodimers which are recovered from

recombinant cell cufture. The preferred interface comprises at least a part of the Cy3 domain of an antibody

constant domain. In this method, one or more small amino acid side chains from the interface of the first

antibody molecule are replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of

identical or similar size to the large side chain(s) are created on the interface of the second antibody molecule by
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to stabl lezc dlcmal d%}ég ar%%revenl nqtermg%cular c§§1[f de f-gnrrabonA%lQ’Fabqra@mengs%lnerated are
then convertcd to thlomtrobcnzoatc (TNB) derivatives. One of the Fab'-TNB derivatives is then reconverted to
the Fab'-thiol by reduction with mercaptoethylamine and is mixext with an equimolar amount of the other Fab'-
TNB derivative to form the bispecific antibody. The bispecific antibodies produced can be used as agents for
the selective immobilization of enzymes.

Recent progress has facilitated the direct recovery of Fab'-SH fragments from E. cofi, which can be
chernically coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med., 175: 217-225 (1992) describe the
production of a fully humanized bispecific antibody F(ab’y molecule. Each Fab' fragment was scparately
secreted from E. coli and subjected to directed chemical coupling in vitre to form the bispecific antibody.. The
bispecific antibody thus formed was able to bind to cells overexpressing the HER2 recepior and normal human T
cells, as well as trigger the Iytic activity of miman cytotoxic lymphocytes against human breast tumor targets.

Various techniques for making and isolating bispecific antibody fragments directly from recombinant
cell culture have also been described. For examplé, bispecific antiboedies have been produced using leucine
zippers. Kostelny et al., J. Immunol., 148(5):154'7-1553 (1992). The leucine zipper peptides from the Fos and
Jun proteins were linked to the Fab’® portions of two diffecent antibodies by gene fusion. The antibody
homedimers were reduced at the hinge region to form monomers and then re-oxidized to form the antibody
heterodimers. This method can also be utilized for the production of antibody homodimers. The "diabody”
technology described by Hoflinger er al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993) has provided an
alternative mechanism for making bispecific antibody fragments. The fragments comprise a heavy-chain
variable domain (Vi) connected to a light-chain variable domain (V) by a linker which is too short to allow

pairing between the two domains on the saine chain. Accordingly, the Vy and V|, domains of one fragment are

forced to pair with the complementary Vi, and Vy domains of another fragmient, thereby forming two antigen-
binding sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv (sFv)
dimers has also been reported. See Gruber et al, J. Immunol,, 152:5368 (1994).
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wolodeR74:601 on of the antibody are reported ifepyszonsozizsy

W97/ 30087, Pat el
S.) and W99/ 22764 (Raj u,

et at See, al so,
S.) concer

W98158964

ni ng anti bodi es

with altered car bohydrate atthgched to the Fe region

th

raof St

of

{Qrisnpl Residhe;

b IR Pubebuiers 1o ef f

iyt heantibod,
e erredSubstit e

Raj u,

e. d

Alg@a)as to

Evdianc Be ant | gen- dependevnt cel | - nedi at

~d

Cyc

tox®ei ty (A

DQE;‘)G}@MJ or conpl enent

' 1gependent

cytf
aclfi
suf

g_rp@(xl)(:l ty ¢

é’p ut-i-ons

Ié”]S ”Ely be

._lg.LAUL,I mg—onc OT rlUll:

At

LAt ional | Vo CY. St 6

oall IIU d'Cl U

may
i nt

5??\(9 ively
(Q
SluBhin dis

Mqllh the Fe rnm nn

i¥e_resi .d;m( s)

Aspi®e hond fornation

4Pt his region

t4br ebyv_all owin
7 =

The
i g

L Ohydhdinet i
HSEY | nt er

I
5 Glns Lyse Bcapahility

M8/ or increase

cor

deidbnt _cel |

st Mt Alacjthes Novlgyciner

Igwi i body.-

See_Caron_ e

dey
at

T EKFExpn Med

Arg: Fm 3991 - 1195_(1992)

Iosfpucing fes Vals et Al PeA DT

Aliﬁld Shopes, B

J.

MenYBol . 14

J2g Mgl 922 (1992\

Hodksdli r neric

ant

Pld es wit

Hirs b Mddl: Aa - t uror

dotivity may al

SO

be
ded
(19

progpar ed usjiAlg het er obi functi onal] A oss-1i nkers jas
s&ighed in VWit f et at Cancer Resdameh 53: 2560- 2565
SR Al T er nafh ¥&l y, an anti body Cag be engi neer ed
whifeh WS dual| g pheyl ons and nay the[ryeby have

enlrgreep15co I_EIIL el,lvhﬁls&bl s—and I-\LM fingldel FrtTes:

Se Cef L/bdl UII

3 1 iﬁ‘@g"“"‘? Ul 'g'é e: Leu; Met; Phe; % QHCA‘G}PF?’) &

d esBdtantde ﬁocﬁi&hﬂohﬂdlhélﬁolﬁgwhl Ipropeips ﬁﬂﬂedntl&ﬁli@e ﬁddﬂﬁ;ﬂnklﬂl’bylszﬂecung
substxl:uti]cﬁ'ts @gtﬁm&%ﬁa oy R a&t Jn%&gfmng Stdmésmcm e msepnde backbone

dies co rrse am no stitutions I n
in theg r!éa ?f & F‘i’.?ﬁ""f‘?féF’é?S‘P'“P“ID?SéF'@F‘Sb‘I“Va* ?ﬁ%m%{ﬁf Ll ?fﬁydmphf’b‘c“y
of theimujoruiriactte ABOMe 00 (rpthé Btk Baspls thainu Aniong-ida taybe sodpedr®rding to
similaARS in R Proper@ed B dRr sidxdhailin NG LERingeL & saddnenlr £ Ee28na B, Yop. t70165,

Worthallughsﬁcrst;t%ueYork( is a human 1gGlL Fc region
or co S|st|n of substitutions at one, two

Zd@rm! Pﬂ*ﬂ@é’i’dﬁ) VAl ¥eLlyydai Iiel(lb K (P), Phe (B), TroAip.iMso@Pes with
al (ain@ehgddlp6larbGin @hm)m@r @ntﬂvgm @_@tgmldm_ nvmwngg?g? g%)g t s
CYL.0L.QXi are described in _ :
Paf%”e“%‘?“‘l@g‘%’&éﬁ‘b ' 55181, US Patent No. 6,242, 19581, US

Pdfldatc s Relg 98, 169481 and US Patent No. 6,538, 124

( 14lusgile nedraly sdcurrildresidas maiedivissd nmmgrprph B:6:d @incodRibrisdle-chain
propefdGl d substitution at one or nore of amno acid

posi tions 270f 322, 326, 3271 329, 313, 333 and/or

33‘@1‘6‘1‘095‘??& RogleycimgiMh An¥ab &85 e 25" To i ncrease t he

s @bweatidldrophilié: €yofertThesanilinbody, one may incorporate

a (_s)qu@g@p BReceptor binding epitope into the anti body

e%gjem%l %"9 n anti body fragment) as described in US

& st 77, for exanple. As used herein, the
téﬁ)msiﬂs&aFhver@empﬁe‘@émrwafmiﬁt}'i1?1@} epi t ope” refers to an
eRsitaRpeicofp tihepee regi on of an 19gG nolecule (e.g.,

act o l \
—CotT Tt 1=

lg&, 1gG&3, or lgui) that .is responsible for

I %E Esh k%egdﬂﬁxtdtz&ls%ll Qtarlsquhgr@ Eglmgmblelj oﬁ‘@w Qﬂcthcgctlﬁss!:sg&;‘anothcrclass
nol ecul e. bodies with inproved binding to the

neonat aI Fe recept or (M n) s@nd increased hal f-lives,

are 30 described in M000/42072 (Presta, L.). These
anti bodi es conprise a Fe region with one or nore
substitutions therein which inprove binding of the Fc
region to FcRn. For exanple, the Pc region may have
substitutions at one or nore of positions 238, 256,
265, 272, 286, 303, 305, 307, 311, 312, 317, 340,

356, 360, 362, 376, 378, 380, 382, 413, 424 or 434.
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10natural ly expressing, or transfected to express,

HER receptors of the HER hetero-oligomer nay be

i ncubated with the anti body and then exposed to

| abel ed HER | igand. The ability of the anti bodf¥

YR B4 Gand binding , to the HER receptor T&F ?‘1"805#?%1'«387

het ero-ol i goner may then be eval uat ed. For

¢ BT (e e S S P B T b & e o ey >
subslmqur@nqﬂjn@thay@q toAmFE Fve thg lokidptieestakility ¢f ghe mplgculg and prevent aberrant
cmssa?.rﬂung\eédnveakxat:ﬁm&%nm) nﬁﬁ&%ﬁﬁcﬂ @itk YmiBdy @ BSedvE RQRbitith (particutarly

1 002 cIo i bodi es may be added
wher% %c amgb 1§ an art‘b%d,_' at lﬂ‘) Eallralgm?? minutes. 125 -

| a bemlaﬂwwqﬁqemlrews_@ﬁmm(n@ Baripitjavebegysubshiaing e oppieiebypervariable
regioR REdE W a i)afbﬁﬂimtxciy@ﬂg BRYmakieed 6ihdnAhtiBelyS Genethitd, e kulting variant(s)

selec[%b%rmeﬁ%ve% ntaegts a%ee CH)LV mlag@ Ol}rg]):v?rﬂ 5 Tk %r cgtge %lefa%%ody from

Feul at e e an
which fgyafegepprated. ce'wemeéhw &ir propTeting %UH@“batmtﬁOﬁbwawvelrﬁs affinity
matullidd @H& phdzEBPRy. kil abdrd) Rypaiariabldibgin EREC@ P60 sitas) drd mitiied @
gene all p%\g%le aRino #u&mbpdng At Qagh .HBGl‘hp %ar@i%d?&n&n% ﬂNgFZefr e la %lsﬂ]e[}ed mna

IS assay
ronq XA eSS Pesat A T By S TP o s witi
each parRGITERIphage GRS vaiakadde thah agewe for thtilbéntdgeB Betifior(e.g. binding affinity)

ag he}emmsg&sgd ﬂgrdEr Iuﬁ@n% %1@:& Zre &J slté fdr Glo&aﬁyaﬁ)n aa§§1§e*yscarmmg
for exanp be about, 1Q0n

muta%ﬁ:eélls & BWS;Or%ﬁﬁc’\}fi?ﬁ'Pfy|h§§‘§mable region remduemzqmggwg% ﬁl%f:%'}t,]y t%?m., gen
bindiggd dhitériagreyl dr gdditibdaly, lowey betbynefirfal @ prabsteiclyesd gruttere b dseiticpERibody

comr.llc'x m%ﬁ&hm&k%gwseﬁ kHe ﬁrlti&%y paasph Qﬁw 8lich anata@lfre:sﬁur'jfﬁﬁ2

neigh nnelesugiasaga 51 ates for sqbglmldglRﬁe%Engr he eclm OS| \ gﬂg% Feécén On(éa such

variagtpee gelERteg, é@eprsi@f smmts iy spbigrisf @eﬁr@anaa@deé%qué@gwd Prilegies with
superftBptogaies :muhrato&delwt hssdyhreay Bbandddig dythandadpren. assayed

fogmmléR %mgac%ev&@m&% ﬁw@eﬂ@ Be mgamgl;amnat gape@n of the

IVItYy using anti - rosi ne nonocl
a““b‘(“\)bf#yc'ﬁer{"%‘s §jvim dﬁ‘ﬁ%{'lg P8F SE HAF Ei‘&‘ﬁ@é’dtc {pigtigs fung é‘t"&é’f‘%“ly ea"d"“ adding
one of a&ﬁeglg)cosyﬂ’the sile$ (g &re nat @eepticohe aafbdyvat | on assay

d eél‘}&)k @&L obf Qltlét;d!@s is Eﬂlaﬁjﬂ&mé}'@: lmﬁzd Zﬁﬁlm@@?’ Nllﬁkea l'e?e% to the attachment

bl e f erm [ ER recept or. _activati on and
o g B Y e S LB AT g O e
serineanbopiFagienX-treories, e Xsig ang emind a5k exgept pipling. ko thy repgpitir sequences for
enzyrﬁaﬂahaitlﬂjhﬁt&t ckflae Eﬁohmﬁkeaﬂoic@ﬁo o as;ﬁ}aﬁﬁla sfdyﬂﬂs | THs, thdFresence of either of

thcsc% gc s ces n a\%&g«aﬂfﬁﬁﬁa}é zca: gc!’t_cl(r)xt%l %gé: %oln 916 %h%yfosglaﬁn refers
to thepmayh@et oquapfély SYZAFs Q@c%{ilfctoﬁqnﬁ?églacg)%orﬁﬁ%@|36¥fgcrxyamlno acid, most
comnfly scARd @Sonknd, aldiohid srRYoarolacciatydrayl@@e apusb be wsid

' ngl&g,ﬁ& Lfné,%g;k{wa%@ﬁalw Jo%mnﬁﬁ%ﬁf,@ﬁekd Wa.m,tngﬁlgmm acid

to each T nal
sequepig SR TR0 “EP“Z’fHﬁ/ﬁb%crfli”f“r’?‘émP*ﬁE‘i‘jB“ét“i“%(f?fﬁﬂz““b“é
glycoyBidnisiteishe Othefalarati8n maynlsé Bsvaddiyaic addivien/of pesuaspiimal.@ak dr moayerine

or thrg)ﬁig!]rem& to Lhég;qenczgﬁ Ge b@%ﬁll Md)hﬁ)l‘ &4i ﬂ&%@ 5%3‘1 g%sé
0

dition o | e buffer

- g e T RS My TR oL For
examifl Bntityldles Wity migiere et@rdr@vhwm@d!mﬁmmua];@%cgm dctiegentof the
antnbcﬂ?!n-e 4oV %Dusﬁlialdtprhﬂms?io@ﬁdl sﬂﬁmr Blsia0lskyad U8 DEhAGBE A1
(Kyo a k(é:%()éérlﬁ lt‘g}‘SgQF 1{5 gé'ltl(l) ib:sreiceth%r]rIF-jxcctylalucosan%l[: E)C{ICNAan th%
carbokhdmpie bigghadito arlrsaeetoh ef theranihadyi apeyrefenoad gV B EHGAS, i’PamMm"et et al. and

reacti ve band at M -180, 000 nay be quantified by

refl ectance WO 2006/ 078307PCT/ U82005/ 021287

densitonmetry. The antibody 48lected will preferably

significantly inhibit HRG stinulation of pl80

tyrosi ne phosphorylation to about 0-35% of control in

this assay. A dose-response curve for inhibition of

HRG stinmul ati on of pl 80 tyrosine phosphorylation as

determined by refl ectance densitonetry may be

prepared and an I C50 for the anti body of interest may
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by nonocl onal anti body 2C4. In a further enbodi nent,
exogenous HRGwill not significantly reverse this
inhibition. Preferably, the antibody will be able to
.nhi b ell proliferation of NMDA-MB-175 cell.
Wg?@ﬁ@?ﬁ“ﬁ%xtent t han nonocl onal anti body ild%ﬁsgﬁnalﬁzlzsv
optionally to a greater extent than nonocl onal

us PQQI‘R INQ %%2,6%5 ﬂm&% Arlu QodﬁsF th[ Igasteo%glac@ose restl ue 1{1 ﬁnc elfisgﬁﬁande

exogenous

a“a“%eﬁt‘q B Sb‘frg ?5‘f°f ‘f“’rﬁ"%‘i"@saf“' TRRREdE %9%7’3\9%8176@@8{ T %e plen YOAY/ 58964
(Raja § 393 WY BNT6AGR 2 HERB nakt oy artbeid@s with ali@daRarbdbydrate/ anRMd 1o the Fe region
therest<- BR-3 cell s as determned in a

co-i m nunopreci pitation experinent such as that

deSEFY 5L VDUTL B BHSR IS BE it g yoperbtogffector function, e.5. so as
to enpnfe@uyigenvlefeyde bt inelimedisrdaybtonidty (AADTCH Dachordlment adpehdent cytotoxicity
(CD@roﬁfl@aElﬂ)Q&yy T’%Qﬁ:ﬁ%&cﬁg\rs& %J Jh%ddmg Sne @lf nﬁoﬁa%tng ngdysul;snaan in T!ll Fc

| antib
region °ﬂh°6mi% %Ja AllsEppyely ﬂ'yaf‘%‘a’a?' lEysegR ées'ﬁﬁ?) “§‘E§ Peé%"f?d‘fcﬁlr‘“ e F" region,
thereb"fﬂlﬁ"b@drrt@@mmmwme bopdhiotiationtittlis regjpro Whethonddingeirvmetiodsals k@erated
may Ml @b}o@mmmm&s&pm&@z@/& RerR SRIRAGH B ed cdiin Q,Q\Mdaody.

iLory s a
oS AR IR 5\ k.
Tmmup el 14HE-ZRYU PR fhomadipeic prjibodiseith eB@redDOGAuabr activity may also be
prepaBed bidif @l obFRREAN LbBHIAR alfescako H“W(ﬁh" Ball CunSORGG, B3 2566[5565

(19914) dﬁ@lﬂht{\fésiy %%now&#%%%e%%vhfg lias dual Begzor?ss zfnYaF gle%b%r have en%anccd

°°mPJ&E’E"bPﬂ% AYRGE ﬂa?ﬁb@'%s%ea?evew B ”S‘"Lcé’fcie@"éfrfé?ﬂg’r?'@\?\Wﬁo 1§1980)-
1: WORA/420 3N @esf Lk Lrit@s ol oMW ittt AT HInEUTE 12 Grehde Bf buman

effcctmeﬁsfvﬁ&r@ h1e Q:Q%d@@coﬁ%rsszHmQQLlH I:uggliﬂuﬁ 5 QB,Q F{B’gffgx%lcre!) grefﬁré\ldy the

I are
a““""é%r"ﬁg"'?f?\y %A‘g%%‘fﬂ“ﬁ"S&Séﬂ“"'efﬁrstauro@“%f 3% Lol Eeetfheficamion
Prefegblfthe aljergiFc p@yoqrﬁs a yfmat 1361 HERZongmbpribacy congstigobd@btipains at one, two
or thrékloSiflese pkiliE. Si x days, the number of cells, conpar ed
to, untreate are counted u an eectron

o R S Pt o B ol P i R e s
WO%V HAE12PE Pagrtdiae G 96 F51Bh é‘s QI(GHBPP 8290881 4 Hoynt Hb $1328,624B1 and US
Patent2®- 600 Yo4@dusadi0u b, ) S 150U icBYhpie arSetlinG G&(ﬁdbsﬁiﬁtmg 5 Q¥ P more of
aminol ;B0 053, BRHLOH! 85 313588 bdr Flor Nk tzc 171 for

assays or Screeni n%ﬂ rowt
anti5GHF b seruabalflifeef E‘JB"’ b o] ‘"C?WP’WY*‘%% TepeRies biagipg epitope

into th @ntibein {ehrpddly esntthdydiagnentl isclescitpdip US BitG 5, 8927 Tor@Xdmple. As used
herembthengi-lnnglvégg %@éﬁtopﬁﬁd c;ﬁ&%%%fcﬁ% an Spito o?t\{ﬁ*c rﬁghgf an Ige%w]ccule (e.g.

12G }3('54? Eé?ﬂ” re cu ig see
Sl VRS P {5 raPoBY R %’d'?"F?@”’EéfF é{‘d’f"ﬁﬁﬁ'm "*r‘ﬁ‘éf"' PR glegule.
t H‘@H*mﬂ eTro Erproariichindispi the extnanl Fdreckine SRl inmagil Gifdiveare

descrilfée G w0t @i‘eﬁlh ng. ’ﬂl@sﬂgr{tﬂgd:e@f:ontphﬁ a 3&@&{?\%‘1 k3l more sybstitutions
r ee 1 Qn

Wi i od,
therema\ﬂxgch F% e? bsmdgj e{Qhwal:n %élan 1o ({1}:}1 ngxa liLa g% l‘g%(ﬁl y %vc substitutions at
onc °rt"}°5‘?ﬁ§9°ﬂil°25a%3? 356 2CeA7P- 25 PE. IRSAT. élérﬁl? PIHE PSS, 360, 362, 376, 375,
380, 330410 SReRABU The préfarediciiehion GorkpifihghtibadyGardhtivitklilp@0kd FEBinding
compriséé Qrﬁxﬁo 4 snﬁ%ﬂ%ﬂ’ Hr§§I%Qe ﬁ\g rel & . 05¥I]Qn% 36‘78 %&JO m%%?‘{ ol? E‘c rﬁ?{on thereof.

Tubes then receive nnexi

VEREfeeEgd aptbodiy pith Yrree ofmeéﬂ%fbérmmpw wsz mvs@mzrsaﬂso
contenSatb(Us s\ppimlo. We20anaioysz edl, uslieng alg. FACSCANTM f | ow
C YhaiBtig F.,O@A;lgs b IINVERT L(E 'vin%& o b minﬁéotﬁ;ﬂa@{ | Reparcd by a

&F cton Di ¢cki nson Those ant1 bo

variety o metodsknowain e agh Gisormetbadsinciudey bug gﬂfas’flmatﬁqwtexsohnqs.frwaa prgral
relative to control are selected as
apopt osi s-i nducing antibodies. In addition to the
annexi n bi ndi ng assay, a st ai ni ng assay using
BT474 cells is available. In order to performthis
assay, BT474 cells which have been treated with 5 the
anti body of interest as described in the preceding
two paragraphs are incubated with 9pgi M HOECHST
333421mfor 2 hr at 37C, then analyzed on an EPI CS
ELI TE flow cytorneter (Cooker Corporation) using
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(i x) Pertuzumab conpositions I n one enbodi nment
of a HER2 anti body conposition, the conposition
conprises a mxture of a main species pertuzunmab
wdbd:Rgdy; and one or nore variants thereof Theyucinesiorizsr
prefﬁerred enbodi nent herein of a 20pertuzumab mal n
species anti body is one conprising the variable |ight

sour@ (il thv/ g&d oﬂlglt@al i S@Mﬂngﬂmnﬂ tha.,gdud!cegﬁ%ﬁm Srs.pa}a{bn mg$naleonde
r i sin

medlmgds(lbr r? %&me nect)i) %%tag cmsnpqi(){e nﬁngtaécnem ang sattefm Fﬁ“gﬁdgal“ fi“'ﬁb‘g"pf?
variaglpgje nPT-variag dergiontob % aptkolai N ani no aci d sequence

s elep tsedenfng pruaERel KaNR deskéd pa:;rpelmas8 (i n cl udi ng

dea] r dize L.

s egﬁﬂleﬂ%gsggr g@r[lq 1)) ann%éd lﬁ)h lgeen cf gc ?eﬁ gbog:co r?ﬁ% lgay?urtgeﬁ sefect antibodies
with pegpip biplegice Cﬁa"l‘ﬁeﬁ%“ﬁﬁ"’é d?ﬂmdt he mai n speci es pertuzunab

antro oty agutboaywiiei bibeks BfzhdhcGREHSNIHER &k e abift@ 6@ fantibody to
blm)p}gﬁm{génﬁ lbﬂ&ngqg ceﬁs5e§.§ﬂss§19 Jle% Qv?]:}tor I(eegaﬂ @c!nju a)gf-m w& anolt?xer HER rerclzeptor

Pr ef er abl %/? he am no-ter m x ension is
with ghigh;tha [HER cfeepten Gfd'rtcffShfemaﬁFF%'af&m}laWaﬁw Redetggming Fes pampj, cells
naturgliyexpressipigt or Ginstborg togkprést) BER rRtdplos @f/the/ AR hawerb-pligorhdt @ay R indubated
with ﬁpﬁﬁﬁo@ys'anh'ﬁggex QMg BER l‘g@xﬂ mtab: ?%ﬂ‘éﬁrbbsﬂmblmg&r&%mdmg .

ti body or antib ragnment
w0 th%%RIffcﬁ‘ﬁ‘jr % %&%’ﬁ?é’ﬁ‘g‘/’mﬁﬂﬁy Brdr ‘é"l" Hidy bot h are fuI I
| efrgplamplntihiytidt & SRG PhvéngnMCEDdsestwanor @ihlined te HER Dantit@ifies may be
perfofifl s SBnoRkler MUFN Atk &lo bR la 24-SARke el SRS kM asca@sc@o@a/
ne or n?re of the heavy or |ight chains thereof

WOOEPQRE% HERF sronopippal agihois mabedfdsd o epch wefland meybaiad §4 30 mippis.s I

Tabeldd RETOPR 7204 (2:3\n) Ini2@8dn b6 RBéNSa @|£ m&mﬁloﬂﬂiy' bPQH¥ed T8 to 16 hours.
am no-term nal |eader extension preferably conprises

Dose ggspopss FHETeS 114y b prepgpacsand appiCansialiroreny bt calcHscdderitia euibady phimegst. In one
embohxgla'g He aﬁ%&ﬁ %}Elp Qloékg]h %Eﬁ%ctf%&ﬂp &scllffElRQchpﬁ)agﬂl lﬂ:ﬁe lethe(}qgr?n(#ubmng

by vari ous anal tI cal techni ques | ncl udi ng,
HRG pingigg Y CFrelisng @%Wﬁ%ﬂb@%@qﬂeﬁ%@ nma»r%ls 10n}¥icos lssp. Wre the

anubaahaarg@uﬂa,e)t ﬁrgﬂ@&ﬁ&i o Yrdb ffr%.e.h NEL181) &R inhibiadg HRE bEGNBNELT cells in
lary zone electrophore3|s)

i chro %F’a'pﬁ% or caI{/)I
1S S35 TRY- S SR PPy 0Py 100RYST lesere RpfsTARY SBM ¥ i ant i body
v a‘islteemvcfv ror qdpionglbnthorbilityioban agfidoby netildely HERWpgreisifutaatyaisine
phospAdIAEBYE ofla BRR ress'@e)eﬁssteﬂt 4R h&é;@o@%@ fabyl R ste!sie&n Hor &Imp@raéns

endog?%us?@{érgsfmgttﬁ r}@% ré/cepto or %rans ec%d toseg q’c ?eg icm gay ﬁ ghubit%ﬁl ém!? ge

e varian
antibody g then a5pyed %H%IIW%%%¢°@SMSWIP%E!’9’W@E préiyifyjuing an aio ut
phospR@Fosiaé mbredQGal(@hich.is dphiciy adquddred! v b ﬂhteﬁthﬁdﬂbell% kihaG¥: receptor
activa atﬂ%s%s%ngeﬁ 2. fl?(gtgnpN oap%%&]lé aQaElab}el?or dgermmmg g%R receptor

nmol ecul es I n e _conposition conprise
a"“"a‘é‘iﬁa'i‘i’ob‘?"é‘\"%r‘i’fﬁ% ""tl“'éh@’é‘f' aghadensi on. Such percent age

arhoem tigbogimentphehayisadsh for dhebidodylwhiblinkisiis HEG Gk@RtidnbETI 80tRosine
phosplN‘ryIanMQn ﬁl@%éeggc%grQIZng&M WQ@IJ&&Z f*o? gxgrlnﬁt,alhe ﬁ%ﬂﬂ:@]ﬂ%ﬁy be

la‘edd&%ﬁyﬁ s or cat i on etxc ange anaa%w s (preferab

P G B el agpesies P ‘%?é&‘h“&ﬁ@*@"wﬂa‘aw 30

minutes uchnaenparaam&mwm Gﬁﬁﬂeﬁ I @K GBIRIA § BnaCDdhddiif@on of 0.2 nM,
fromt h

and thc mcu a?'or{ mayfbﬁI ?]nut%%r% nunuter egra ma ea ag elrr;xte ! ge?c Ig ﬁng reatftlons may

am no acl uence a
be stoRPHEDY S P OESTISH 5Tl (AcHDS\RA mMERTET, g €5 m Tes BCH, pi
6.8). I&ﬂfk_tuﬁ;lﬁiﬂzﬁiilﬁﬂay bt O&lrepdireien dauh-1 mgrachlénf@et (ﬁSl/ci) Qndaﬁ}n clectrophorctlcally
u—ansfcﬁ@it th po%gﬁ-ylfﬁgnqg{ﬁll:&ildpge ragé tA%E m)s?l?ob?'os & (at n{uno lots I;]nay be

one or eavy chains t
dcvcloaqqtqmb@;@jnythpwqfaln prcdeg!ngnt reactive band apfy "éw ;na}{th quamdipd by reflectance
speci es anti body or variant may further conprise
gl ycosyl ation variations, ngn-limting exanpl es of
whi ch include antibody conprising a d or &
ol i gosaccharide structure attached to the Pc region
t hereof, antibody conprising a carbohydrate noiety
attached to a light chain thereof (e.g. one or two
car bohydrate noi eties, such as glucose or gal act ose,
attached to one or two |light chains of the antibody,
for 10i nstance attached to one or nore |ysine
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20above. Conjugates of an anti body and one or nore
smal | nol ecul e toxins, such as a calicheamcin, a
rrayt ansine (U S. Patent No. 5,208,020), a
ri chot hene, and CCl065 are al so cont enpl atﬁ:d her ej
W%"“ﬂﬁé ‘Breferred enbodi nent of the inventidr T@Sﬁ(gysmzns'f

anti body is conjugated to one or nore maytansine

dcnSIM%u%GML %ﬁbo{iﬁ@&teﬁ?@é‘%{aa sIgmggﬁgtmhl:!)%gE?&muﬂ?on%? 1§0 tylipsme

écul es per an ansi n
phospaordpHgr @ ab%@%%ﬁ&@ﬁ@éﬂ thisgsspa dﬁssfewensv\fnﬂ@tfpr i itigyt HRG
stimulagnd b0 8D rosiny/posfhbigiatn ek deanbdtd rafleddicemgitdiie@0naa bd prdp@eliand an

ICsq %ﬁl(egr?t%{)cjlé/ o?itntcr%stt Cq)g %a?cula ﬁ ?‘nre %m 8?1%16[“: ]Ehz 7m:(|‘?0 I)f W{'li:(l‘]’l 0%25)1 lgang

Znsinord uga
acuvamm hBER mmsmnmc&m dd@ﬁ%ﬁ Br ﬂfbaﬂm@ HRG etsﬁulaﬁ&;rmmlss @ﬁ)su&ﬁbhosphorylatton

at ed r .nor
in ﬂ'lls assry okg %oyt 58:81[;:#1 lfleg m?re E’ﬁfg%kgw%&lﬁg Hr k ss ‘r°§fa’8fa“‘é?ﬁ‘l?’ 1561 1Fog§ fragment
such aa p Babdragyain| de: 16 f@inbitisiag HRE sd@tlbio@eﬂﬂ f0aymet el pholfor Baiierik Bis assay
t I I
may, f’&tex r% R TBbR or\?ﬁsnl%ﬁ%ﬁﬁa%)%us ejé fuctural anal ogues

cheam ci n i'ncl ude, but are
n di’“e FPRXAISP &psy the erquftiviphibitgry ¢ff cctr-@!le aofihelygp T("Hr‘*ﬁ‘#ﬁaﬁs &fls. &8
essent@By kS @dscriBeise dehedler 23 033 2e B34D-139Q9BY). Andridg loGideisey, MIIA-MB-
175 céﬁé\%%atéamgﬁ@x& rﬁoaocno%ﬁ %ﬁa&g 51&1347.&9 28} aags ﬁ@&neeb&%wm&ﬁmla

‘""“b%“’“z“?? aé’@P %‘R’fﬁi’f‘%@@’l S§>° WMSW&?%“&H@P s feIRe Sty gt digplayed
by mofEgloyaratibedpl(4y Ingadtriborembadivien s xappraussHREGwit: mit sigriflegnleoferse this
mhlblM' ﬁ'sferglﬁl}nthbﬁmﬁbﬁﬁ Q‘lll |b9ﬁ)ieutd1ﬁhﬂgﬂ cgnhnh@eﬁ‘dn@n d%hﬁﬂ%ﬁlﬂs cc!]s to a greater
cxtent an onocqonQ!%n %CJ 4}6? ri: ?ﬂngg' I'gt neria,tox bddy 7 th i
OXI N iR P18 o%"ﬁ%rn"é it ey ‘f)"d‘f’%"é@é’j“ W7 ot in
the Prwneqm¢ fﬁ’semalsquweww:m n, nodeccin A chain,
alphra esStbikd the AlERDI 5&::5@,3&1‘:@}43& rhay PI6Rth&k i de&h@ﬁktaamuon of HER2

with I-%%\g{ %!}tn ?ACFP aB%\%_.}Q g?% c?lrg ?Srsoac‘lrr&gr;néngaaﬁg (éﬂ? ragtmogrcclpu%nog c:ipénment such as that
describeg) r“é’Y 99110%?:46%‘49%?""%‘& Pere eicrtvely Hmrongeioadl pagibqdp HpShind eiferably
su bstagﬁllyomrereffemem@e mododlpnal @6Hoty B.0Ci N, phenonyci n,

eRQAG @%ﬁd}&ﬁﬁhﬂ%ﬁ&%@ﬁw SS,@& fo.faqaboazg% Sanibl e

/212 publ i shed Cct ober
o 5B PR OO B, gf%mﬁ?'@gémbody of choice
is ablejtriphditteropte of SH-BREcells mmtllemlpslmaw emuh-100%ranh peianjiky alioet 50-100% at

an anufacﬁp %Qntﬁf&n@ﬁ:@;ﬂ@@ t@dﬁh 1@51@( s@chQ%&ﬂé&l nek S\ﬁLﬁl@,’) aBsMcscnbed in
e |
U.5. PzQenglLI 9!5 ellgl]gCéu?'ge %o as accalgm§m sbass nyu Cﬁg Sls Bﬁlg-gwr)m a kl mixture

of F‘Z\?la‘rl?"éw mesumyspppleertiad w@ﬂ%@ﬂ@pw SR g‘aberaw aafhpeniciflin srepthypycin.
The SIPBR ddli r@flatafar 20000 @RQMN} 35gaicarbullaRih anidBaiaes. 0.2:4 30 pglml of
the HEig’ ;htlgt%? g 90;5&6%1802%511 515%6@ Ergll ss 3‘!: éllg'lé& g? ccrﬁ%t c%mparéd tolumreagg deys are

oactive 1sot
coumeql_ﬁmg an electronic C@H“l% t:%l@qﬂzr t'l"ﬂ@e g}ﬁquﬁ%w}l i gry%ﬁfél}@lsg -BR-3
cells bigety@n 20-108% oD SIE BO% Slay g séleck@isig@ivih idifbitlay intlBtied. GBAUS Pat No.

567708 RF Sl m&&lmhggr %gﬁmﬁb.w%ms such as 4D5 and 3E8.
N- succi ni m_d ridyldithiol) propionate

( §|5’E5$§‘) to seleftdr a'f’ﬁb?ﬁ‘ed y 'flift T\‘fr‘fﬁlal%‘ipf?f‘ii ey Ib‘)"d‘t%ﬁ?%ﬂﬁ'é&%?ﬁ‘é“ cells is
available. TN THBheyils ate eyltuiedrind gdeded ol disiee a(disqussed boitfe pretinpmabraph. The

medmndfs fhbﬂ/rﬂzhdv&faﬁd R laoem.dlq.@ﬁtn@&lan ?&u smdaﬁm%mmne Y8ug/mi of the
esters

monoclgna‘ Blgbé)ld)h f)l d]gla h§ g ay ﬂ“é%bé‘j"“ pegma é’ﬁ Zaécgs B('%“ﬂf’é’ﬁ’d %h Pfé and detached
by trypghizatianr €tld ehayhelekptrifidges, -r@i'spcﬁldbd(ﬁdhi‘f) dmﬂdg buffsaGdulitedin® tubes as
discussgf%b(%% l" 8? cen 56 yllag h q‘xbeptggllreac‘:mrcqgllbd a?ulrgung I gagnger}(;n%HC) (Tpg/mi).
lvatives (suc

bi s- (p- dlazonlunbenzoyl) et hyl enedi am ne) ,

di i socyanates (such as tol ygne 2, 6-diisocyanate), and

bi sactive fluorine conpoun&' (such as

1,5-di fluoro-2,4-dinitrobenzene). For exanple, a

ricin i nmunotoxin can be prepared as described in

Vitetta etal. Science 238: 1098 (1987).

Car bon- 14-1 abel ed 1-i sot hi ocyanat obenzyl- 3-

met hyl di et hyl ene triam nepentaacetic acid (MX- DTPA)

|s an exenplary chelatlng agent for conjugatlon of
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20t her i mmunoconj ugates are contenpl ated herein. For
exanpl e, the anti body nay be |linked to one of a
vari ety of nonproteinaceous polyners, e.g.,

o] | ene gl ycol, polypropyl ene glycol, _ _
W%&"%}ZO&%T kyl enes, or copol ymers of pol yet hylEHES2005/021287

gl ycol and polypropylene gl ycol. The anti body al so
e _entrappe ocapsul es o _
Sampéeﬁ éw&r éna{}]rﬁd using 4 e(#,&{/&gg]wc t%; w.C g eter B&gﬁ%gg%‘ %eq st softvrare
(BecipoPighiregm). z"@@sp oribedieowhich g Istelsﬁcwd&gmwmw @E«tﬂ@%@@elaﬂ% to
contr) Q!:eg@tlcla(i ds beﬁsﬁﬂﬁ@&&hﬁb@éiesaﬁqddﬂﬁh MtHe BRAEMidIRE ﬂ&@%'m&)ammg

|
assay dlSlh B\?Ig'?l S!H Is afatlablie fr? d"t:ar 18 Qe er? this as.T,aPr %‘i‘?ﬁ oello WEIELI h6 be%g treated with

0sones
the anpipesly efsmsﬁféraeécscnmde*r tbfeﬁmr%qz @r@mﬂ@h@rﬂpw'tai% W@@PaﬁbHOECHST
3334 A RPL RREXICEEIn anaBifedioR al EFHIC EUMENS Aldd R Romchtl CBulic 6T v GlaRSing

Moo%gﬁhﬁi 533' gltyggftﬁmi\ ey %gnb%dlgnggg@&%y;ah&gi in WE| € hERRGS o
sporateH Oeb s 2 HASE PRSP RYETHY il o a1y e s R8P
apopthiIEel R thady POSIaER 3s prd-ApPHQID ARRiBodRORINg thidkhegy. SREVEIBILITTI0 Gy assays for
screergﬁgq’orggtgﬂ%r @gchqydu&%&mggs?‘ sJélng% 4 7It3h e art, s u ch as

pstein et alL, Proc. Natl

Aca
30t5Acendy gyt iy o ngpiipeg OB HERA bovpbp a"tﬁéﬂy Pfsﬂerasa @ routine
crossDRtkidgdDhqy sublf 2s4080{ G498 O)AnikddiB. A RébraioiNd&nuall C48SprigglBarand

]’_abor%mé% N an@ﬂgnd\‘}@&z 19§§7§4be%%he§ BedeOrtabak a&?body%%%ﬁﬂocks

sones W t agion ti are
T
can bPgerforimed Hy ancthyds krges i fthe kit prdlooareen ek th entibrdyrHERR sreptus (Frekdin ez al.
CancErQl\él@f $19-30NODB) 6 YR ALt Bdohaily) SRIERD G adbdult b3 te boflibaly.
95| ti oncoggnpr i si ng phosphati dyl chol i ne,
eSTEre “BEG deri vati zed Ny o o
p hb@ﬁﬂfa@?dwptéf %I%Wé"%ﬂpﬁeﬂ s pyppsitiop FORFEEHEBXEF af a main
specr&)é&rfuﬂdﬁﬂhnﬁﬂbﬂ)(hﬂ@&e b hdrelaBan® thertl@f THa pafep@e@bBinZ@ hdrdn of a

pertu%{xlmgn rgal IFEQ a?(r@iy elél\éél% ponﬁahs@ng%%“aﬁghgm a%&ﬁfe hea%a;?nmo acui sequences

present 1.nventi o

in SEQARpscS oty ng%?ft@&fefab*yfﬂ@“fw&g'ﬁ Fas = sttt om SEQ
ID NAVBF dndt 17, @i a betavyFhaiBimirlo aciCirgurpce 25¢ted IRBGEQZBA. 982 1¥/Girgluding

deamgétéilﬁhcfl& ggdlieﬁl LﬁE&Q@m&@ seﬁ@ﬁ&l) | ﬁ’xr&ne eﬁb&ﬂ%mﬁ%ﬁlﬁﬁ%tcbrﬁpnscs a
onal J ned. wi t.hin

i's opti
g RS BT SR T AT ety PTG
amincf 1@ G@)eader YWROFKOOBHBTB O BT} CERBUSHDPEBET 4o Ight ohai of the
annbo%? L &6k | tel3Gn Bﬁtok et Qlt frains ¢ e BrlPdy variant). The maid ecidd AEREMibody or

the anrtjgodbvan%m rmtly%Q ﬁ(ﬁnen ¥mti?)o<PJ0r anflbogy éa%me% (]‘g é%gorbq §{a$ )% frgg%ﬁﬁts) but

herap nost
preferipy/bognags| flldgngth g@d(eé Toe a“!“lEﬂQZ’“‘Eﬂ“t hee Ry “@9&%18%@§{“t9?rtem‘“a‘ leader
exten{idnd6 by helRYmERY R KQNES KEHDERhips (B!, iPlefetblly it@RMina RAIBI leader
exten: 91 is on %Iie GPtho p&\L:qu)f {F.QarBL’b% pﬁ@ E:MLoé\LAnQE\ 1698er extension referably

I'meri zat 1 on CGener al di agnostic test Is
compriet 4 SFREYT VS-S ﬁrﬁﬁﬁ‘l“’é °'}f'éf‘3f‘mb‘8 ‘eﬁﬁf”éie?ﬁi%’&”‘f’\“ﬁ?ﬁ‘ e FAPPERE o b
detectBBgardhs dbdhaicipshniqueVWhaudingt tienoslisip o IN-thraipal capamer apalysiy@ssay for

chargmmg&mtﬁfoaﬁsaﬁ& CINAY e@h%é&%mﬁm %r capillary 20 eRERpRIEiSnass
nmb I ment the tunor Sr‘qt) 'S rom an ovarl

SPGBl TREPP LRSSt EUT g P R e e Ty ansmoun
constipges hsdegttion lifyt téargftassge(p;g@mb]( IN/B@)mai monEcs rallydis) esed tp dq(qgﬁ@f variant to

an am@@n@s‘é thar NSbile of 1He h28 LRLQ 2BRGE Gener@lly, B8 RTES Tedt (e. g;am ﬁfout 1%
at vari O

o ooy TP o R o v By R o o R sl g SR R e
amincgierinjop) drddepextepsion- &*@*dl@yemgbe@um@ﬁrﬁcrab\méfr@in@%@ﬂwﬂ"@h‘ﬁ N-
IS to be treated for those non-malignant indications,
a suitable sanple can be obtained fromthe patient
and subjected to a diagnosti*t assay as descri bed
her ei n. The bi ol ogi cal sanple herein may be
a fixed sanple, e.g a formalin fixed,
par af fi n-enbedded (PIPE) sanple, or a frozen sanple.
According to one enbodi nent of the invention herein,
the patient selected for therapy has a tunor
15d|splay|ng HER (and preferably HER2) actlvatlon I n
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of a HER receptor is occurring which results in such

excessive activation of the HER receptor.

Al ternatively, or additionally, the cancer nmay be

subj ected to a diagnostic or prognostic asg to

W‘H@Péﬁﬁ %e whet her anplification and/or ovePSf/ﬁF@Biﬂf%’W
a HER ligand is occurring in the cancer which
attributes to excessive actiyation of the rec

terminghiequengs FREE O GTUOR BEHEE AftbEt @ aRe weE f e ee iy aERsiopy

exchaiigh@lume.cesp hGrPRABAC WEELIDH cftoosriareze enhirp: Aisidefrom the amino-terminal

leader &xthbibr Vebiaft, Afir¥r &%Q&@%quc.}é@meﬁms Ras mﬁﬁspfa&a; ar@tgadﬂnmomaﬁbgt are
HER ac i.vat scrlbed nor.e. de

t
comelwg\fﬂg.\}\?c i P%bullt_u,g&mélecl r}%ignsanubo c:mnpnls.mgl.',lI mal I%f ﬁpies &c gn one %r both

heavy digpethaef 2 fanidtdeniyrayepueof HER dir ner s, as
I rmlm@&; k}@g,a.hﬁ&aa annb@l;?& vaiGend ma@tmr@aco.ﬁmé 7B MGk VSV, ron-

u E S C
!rmltmﬁagﬂo ﬁ@%ﬂneh g]% tﬁg&gomprlsm%a éﬁf‘; ?‘rg??, Q gs\a}césglanfie sEru ) aHacpc&% the Fc
regionfistepforiibodycommising ety drie fngigly atfieddea *wéttCF?efd&mﬂ%(f -@ O or two

carbol@@ﬂ&ﬂ&ﬁiles@ﬁ&h ap gl%&éloﬂga]aa&ﬁ fa@dcRH B ohdtr Blo &g EHARST B antibody, for
mstance atfaghrexvtlo%nee olr 919& lcsa e rcs{aues gil)o?%/ coBFrEs%ﬁ'g %e ot @ Eoﬁlﬁ s %ted hcavy

ased
cain g 1A ROBHE FHIR OB M gy oo HrRBIGhag ot o
d ahe@inpdsiiiR nehly BaRESverel rod A genaiodiip eligie et cell icR2e. aNbibeathings
ovary Ry ue%a%qe & esglxgmwa& Gutbly LoRhE b6 RERLEXSSpBONRELS | NT
romtunor cells, and the resulting
i FAHURGATESST tant is then probed for the presence of
EGReeiitiok iR Perlins fo imuineiotiebtes cogprisipgpn amibedy emjugated to a cytotoxic

agent &Mgéhm%mmmnp{omm@sa et lhcb&&ié t@ﬁn cn%aﬂi&l@qﬁfvgl@xin of

N L
(e, arﬂldloamsilWIher enbodi nent, HER |i gands specific to
E&&Gthﬁ'@gﬁm aﬁ%ﬁéfum @ﬁ&ﬂﬂbrﬁ% ai5h ignurdolEcR@4atdEiR8e been described

above. 80”}3% es gfs an ant g)aan onc 1? &reosnBﬁ %&ec&' Io%%seﬁ%%gplaﬁgﬁgﬁﬁcm% gﬁnsme

resence o
(U5 Raat o1 208 PPyl e B AR BB B . and
C gk garasd phtodifnkne oF ti@nventiby, Bt dnlibognik tofagated WMOhe or more maytansine

rrrxolecu.aeg Q 5/ thZuﬁ :1)’ 9) E%WQ%A%§Z@ per antlbody ml)l@cugf ri@;gztamsme may, for

nbodi nents, such as ELI SA o
came i NP iy DG Y RS B ek ypegind vy
{Chari enainGlyickriRzseatchdd: 187-$11(1982)5t0 pporit 2 mypringid prsbodyfrniyngeeningte.

CQlnbifer Qﬁnmtoméat&ﬁ lnlereLtY,&ﬁHr &5 an DB donji @6l 8 He Br PRIRARREmicin
molcm}l:%srt '&g Fa] lgﬁﬁ%l?]gvlly o% mlE?]ncs are ca%atlc gfg)fodu {“ég" glg F’“éiré eiﬁ BIQA breatl)cs at

sub-piemalescenaeitiripnsa Prevctyeidyaless ptrgl&ﬁ%w oyhigh %P@étdamuée but ar o

Jimited t@t?]@ la? dglrﬁh&@g?%skh%nﬁ’ %F Ree: Afc.het iel0d §§E§3§6-33|4£1(1993) and

certal n 5enmbodi nent s R or HER3 anti bod Yool
Lode ¢f ¢irfigpet Rexerd’ S8 d>PRRD O Prdtry USLaere et 30 %%"2’37“’
5,264,58612641, 178,001 stpefsly ihdarpohibibereepofiicment s HER | i gands nay

b %?Héﬁgall& Elmﬂal AN aﬁ%f frangEnté tﬁbr&pméhr@ﬁtbl: (g M&IJGQ d1 ia A chain,
antib

sonin 5 TS B B ﬁdrwug?wé’r'gfo'aﬂff“&“ﬁ"ég‘%dﬁ'}a
chain, gifin Richainpygpdereih AShainkklphe-earcie tlegites foBliipmlrms, diantdjn proteins, Phyrolaca

amerzcgr%c?)nﬁe‘ﬂlz (Pigl PAPIRSR bﬁﬁsp&oﬁﬂﬁ‘dﬁlﬁﬁhm%@ﬁ& ~hrkif RS sapaonaria

i o S R SR R B £ Feb o 80k
eﬂmmkﬂw@ﬁ@ﬂéﬁWUﬁﬂn%ﬁ@dx@§UP%%xtracts 10fron1chen1cally
cross-linked tunor cells are anal yzed by SDS-PAGE and
I mmunobl otted with anti bodies to EGER and/ or HER3. A
supershifted band of the appropriate nol ecul ar wei ght
nmost |ikely represents EGERMER2 or HER2- HER3 di mers,
as HER2 is the preferred dinerization partner for
EGER and HER3. This result may be confirnmed by
subsequent i nununobl otung with HER2 anti bodi es.
fl uorescence resonance energy transfer (FRET) may
al so be used to detect EGFR-HER2 or HER2- 15HER3
di mers. FRET detects protein conformational changes
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FRET- based techni ques suitable for detecting and
nmeasuring protein-protein interactions in individual
cells are also known in the art. For exanple, donor
phot obl eachi ng fl uorescence resonance ener transfer
WORPIHWERET) mi croscopy and fluorescence |i fgé/q'rﬁtészonsmzum
i mgi ng mcroscopy (FLIM may be used to det ect t he
di meri zation of cell surface receptors. Selv
su E‘wamese@dalé:ruplafu@e{]c@v?wlatcﬂ an ifpgynpcopjp gatE formed between an 'antibody and a
compbidfd wikbhidedhii¢ 68D ]e.g 4 ibotigasam DNA ﬁiﬂﬁtu;:lea@}HREsﬁ degyrilemclease;
DNH% cells either "in suspension” or "in situ" to
etect and nmeasure the fornmation of EGFR-HER2 or
HERZar'_eEngacma%? '§°t°p&9§‘md@§@|le| ﬁB" é?a p{oﬁucm gglracgt{conéagated HER2 antlbod;es
Exanfpitt aamt By 15321 1529901?3%6 ({&@‘9@)‘53 & Hés@ aﬁc&ﬁzﬁmctuqueﬁ)pes of Lu.

me sure t I.Nn a dO UOI‘BSC n .
PR O S B L el B maf ping AR S oy g
couphm’emts wrelres N-sggcifinigyl-3o3-pxodadihiol prme@rts tS§PP>t syis@mFIRE‘*‘r(N
ma]ei‘irﬂféhﬁlﬁyq Uﬁloﬁé: QET):armMat@&ldéﬁtﬁﬂnd(m ibAeShdl @ﬁbaﬁveEGFR‘ndﬂEﬁ?s (such

t i 0 ri he
as dfmf?hﬁ adipmldaiﬁ E%dacg cstﬁ( ou‘;l} as gl{sucg 0] nuq&v%)eratg a(#deﬁ)ﬁ % '\%%é 18
glum’(EEM) I:ns PFETG'"?PSW&?(@F]QS L) [Pgﬂllﬁ@@aoxl)ﬁexe@ﬁlfrw%tblsgﬁzowl? Perivatives

(suchSt BO@ATathnikTELHOA NS lenaiaind) Gilocaile (sich 65 tél@ed M- difsbenate), WD bis-
acuv%%glgn/g 8 7%2!.?%? Ig ayﬁi 95&(9241& fﬂobb?%%o E?SrIQYamptg/gtnBQg@mnomxm can be

or exa bodi es conj ug
prepaped axgiepibeB IngY i st Qe RS APEETOR A e IS B ed L ’S‘ﬁ'f Wégf"’my"}
methfmiahylead)edmmag:n&Mc ekidf (MEFIIPR) i prodxenphgy. chdldting apet forcodiezptivg of

radmﬁfc@otm tt) lﬂ'nle EﬂnnPJdQ @cmvbyyﬁﬁzcso*ﬂﬁ hﬁl&p&\ﬂgé a cfenﬁﬂef l’nkép’rfﬁﬁxﬁmtreiease of
es act as donors an

d
e RS BT SRR DY PR AT PR gl ke
disulfide aeneiinge lirker(Clipe etgte Cergtr Eebedssh 54 13T 0 Y1983y poustfeans  or
byA@nngJe@l a flmoﬁ: ProSie Siprishy S @iBody. SACHodE: a@dﬂn‘fla@ 6&rhade, e.g. by
q)n tecq1 copy o oM de-field fluorescence m croscopy
re o B e D AR AT )6 c oupl ed devi ce (CCD) canera.

| n%ﬁem@we'mgﬁesrﬁe cefﬁeniplﬂ@d bsreits ENEATAGAITeTGey mriRgnked to one of a
varie Bf rokpRdtiS ol Plyneist d}E poliebiFic@lycdipbiibrayite Bipai, @sly@yatkylenes, or
copolgﬂne!’m o? cll)\éthl'lg’nlg glg'c%pa JBIOB 1 gycﬁlf %e%‘Jbon aH@&a‘}@Déﬁ[xﬁ;ﬁm J or

e as ScCri ,
iR P (AL Y °°F°§'§"§‘P?e’gz‘5‘ﬁ‘85 SO b ERP Ao gr xamee
hydroglyricthglraipibse arl gelytinl nddoerhiedes anit poly Gkt BnethiwblptO i@ tpsides. respectively), in

collod GxQ); &ll%gfiysﬂzg@@c‘?@ﬁﬁt e, fi ﬁH’son%RﬁIurhﬁ‘mﬁ:xh%he@Js Qﬁ@&ﬁl@m&fs nano-particles
e

t
and nwagsggi) eoam gﬁcir?egngé?né S ug tecll-lnl%lies aie(ﬁgﬁﬁg %ngm{t% PMI’IIE&%HI
Scienges, 1pERBiogCelo.fs.&d- @P%8hg with differentially | abel ed
S ePRRMBEYes aiﬂ:tolseb adlieSaylilede FEAGIMAT a8 Snnd ANFYsEnci NOposomes containing

the ar%ﬁo%y t 8%p§red ethocisggoafgi%%]m%ﬂ, fich as&f%&kﬂﬁ’ }cnngsF{‘CGn e?J:L I"r]gr,S H’Bf Q‘éad. Sci.

Fanster 1s ect e
USA, §: ?’Pég(é%% Hinerzest 44 Freei Vet Aqepdcy ‘é‘jde'ﬁsm%?r(b‘f’s?)dbﬁ@a‘tl‘ﬁ’s B83Hs and

4,54405M 0 S WOB90ARTA] fullished October 2301991, NayoscaaDad iediiaédirddaRon time are
dlsclosa%q’lﬁlpg %terlth«gggg}%ﬂ hat are speC| fic for HF-R2 and

HER3 are fluorescently | abel ed and
SRl TRREPeSHAUS ENH Y OE P g R D aF i i
comp@itiol tvepiing sl@sphatidylshelint.iciesterblyad RiGakdvaded ghbsptltidpisrhanolamine (PEG-
PE). L#ﬂ&mﬁ& Ent: @&r@dc@ throtléﬁqm&s & géfinccd ;Jo:% sngtﬂgpgﬁ Ep’%:ﬁtn@sdv;tp e desired diameter.

| ocalizatio HER2 wi Nl C% i
Fab’ ffi‘%’f“ﬂ'@ °f§'feéh‘d’a‘}1’&“8‘f R"’é‘a‘f’"‘(ﬂ’“"i" ﬁ‘ﬂh F °8’t“g“‘f“’ﬂ%°ﬁ H%?‘f“ﬂi&‘fsé% ToRR
Martit @ghh Bl Clemalidt 28@1H8 0108 vik adiaifidsprmnimhgteractipt riodewhyrapeutic agent

s optidhaiIEER@hdd\WRKY the FRHEE. SSCEBIRINSaL I /RGO deThi 81(8) 1USR h89).

to detect anti body binding and co-Ilocalization of
HER2 with either EGER or HER3 in a high-throughput
format, such as a nmicrowel |l 4pl ate, as described in
Zuck et al, Proc. Natl. Acad. Sci. USA, 96:11122-
2027 (1999). In further enbodi nents, the
presence of EGFR-HER2 and/or HER2-HER3 diners is
deternmined by identifying enzymatic activity that is
dependent upon the proximty of the di ner conponents.
A HER2 antlbody |s conjugated mnth one enzyne and an
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devel opment of col or upon staining for DAB.
Dimers may al so be detected using nethods based on
the eTagni assay system (Aclara Bio Sciences,
Mount ai n Vi ew, CA), as described, for exa e, in
WQROOTB ot Appl i cation 2001/ 0049105, publ FSHY§H0s021287
Decermber 6, 2001, both of which are expressly
[#%o orhated L"y tl§ference in their entirety. An
Feigg Pt Ion I M or eti ¢ 35tag, " conprises a
d élﬁenat'@blre@mn@pmnelb pubjeespdae gdiagragichiestpsiordo thirapyr Eosexarprie, the
diagnddiic@édBmay l’ntaluﬁauﬁfade§ HFRO HmdFﬁﬁzxﬁCSSIBmtﬂi:]Ldlrtgyvem&sguimﬁ hmplification,

S es of a noi ety having a
and/orvégwatlon &cFJ ing pl OSB[F‘IO ?aﬁ?norgme llo Dty These noi eties all ow

dienas@pafrﬂétaar@wc B peréorrendi swlﬂd'fay bretalacH g TP i negd of therapy.
WherSﬂi&T@Bj&).(haHbaX&H (he sabhpiel @ perel@fylan@dr sﬁllnlﬁé: tik O ha@dRE dndodiment, the tumor

sampicrxgﬁlcgljl gn 092{1} §|1 canc?r, ]?htgf?éal_l;%pér,l f;lﬂl tlﬁ)ﬂ %&I gﬁceb‘?’éaﬁ ca(\(%ﬁ}/lBC) non-

lon o m cont al ni ng e report
small gef) iue& CyﬂcardHSCL%%%rcewsﬂwe*rvawm ?atm 287
optis @ra hdweyer, taevafidler doy-margetinf thepeutiGindidatitiefdr HER atibodies are
deser;lteh Ee?&n t\?ﬂ{elg %Ie pxgikzrn gltcng n{% ﬁ)t Mosp yon@naﬁénﬁ@\{ﬂgl;&s a k\f%k@g'nplc can be

roup produce a first binding nmpound. The first
"bt"‘“fdaff"ﬁ‘éll" PEﬂef‘fdi‘dﬁbbJ"t‘fﬁ‘i‘ B fleasprbcT Ry %‘QFSFW B&B¥gni zes a
pah¢ bigegicalrsariplerhgrtin tnayr g @ fixed sangll, egsa formplindhai r@ratiigebedied (FFPE)

Smp,pgrgtﬁgkgsamyge first tar get bi ndi ng noiety is not
limted in
B BT PR A o B Ty B HrT 4 ML e =Ppee  umer
displafingrtBR (and prglerebIDHERD) wgvanani Broye smbodgmeniathe §xi90 GS/HE?Y(W HER?) activation
in can@fﬁeilﬁ%ﬁmcaﬁﬁymﬂﬁm leveP¥ bRt oF e |re)£¢pto§ # Gonfchrfcﬁbus teR€ @k same

HER
tissue B?e gucﬂ gxccs(s:;\rfﬁ:f)ic auo Xl?y resul?fr n{ov%r%xgressg? (%I;he IHH-EQ recei:ﬁr anT]/or r%;[gater than

ragnen
normalgvel pf aﬁ%ﬂw&m&gﬂble @ﬁﬁrwag@éheéme FesepiPaip Ihe c39¢sT wilsy Such ertsﬁswe
activates may ba e IyAEbe S48 by 18d Baligit stROYF acheiiet aln sdr@raEbddimadts, thbgancer
will bqubje%!er?lg\é gggnyslﬁg& mgrﬁigdc Qfs‘g :&&QQA.&W&%; am\émgbok !r}nglonf dvgréxgressmn

fget binding norety binds to its tar
of aH’é‘f'@%W‘Pﬂb“&@'é’ﬁt”h’F%’“ﬁ“‘l‘ft‘?Sdﬂ‘lfécéﬁ'“‘éﬁﬁﬂvﬂ‘&“ O%faft °8%5°f Alfsggatively, or
additicndile, thel carcér gy i@ rsebinped t8 a dikppetica progrhatis asfag loglgteriming whellper amplification

and!orl;m&&bm I-ﬁ:"fR ; abl@ is %J:@lg%n ﬁl@&ﬁc@i \chﬂ %ﬁ}ﬁ& 1d KRQNE Rlivation of thc
resence of

re_ccptorf :[neaes}a/bsg? asé%mﬁsd f%egstwg Sact:tv‘ﬁxon (ﬁ the r Hfor zfy retsnﬁ fm{n gn autogrme
stimulgtgrndihrey. NXsFies 9ssqygfoq qetgmgnmg@lg[{ actwauon w:li beplesarfibad Ialgpry detaf below.
second(,himad;im&g con‘pound conpri ses the cl eaving

ag&nd- s%p s 2,56 500d, ttoﬂﬁeg:‘?éseng oPﬂkﬁ‘QmQP!as%d}’cat Eﬁﬁk or KER2

Specl reco NI zes a Sec
acﬂvattoa ﬁ@éwﬂkﬁd mwra &) ﬂrfmt By pepgd gt IﬁFd%? diﬂ}cﬁa St'féas W%Z W2
HER3 aindmé1R \Se 2] préf@ied Sxtildrescalivd Balinl Meslymethodsaitict doauyalent protein-

pm.e.Jlsté}&n&@Lr Hernle Hﬁ&e pRERY se(we!,.,lp%gﬂgo@xmgi ndi ng

npet ent 1511 gand fraghent. | eavi ng agent |
EIE'PP"PWH‘IW‘P"E“\W"?"S d’r‘?f‘?s '@W@&W@‘W‘?ﬁ*@“ T Fﬁﬁf’ﬁ’iﬁ‘y bfr“éeﬁ qe‘ﬁ“ HER
dimerst wend dmbgdimedni, HER 2 pgtitodierpeused toiirhminppeecipitategd milixeyd ey sing HER2 from
tumor GHTRAWR @iasamg u&ataﬁo;,&asiamds tht 9&1&9 Sbr q.gmf@fu{w# Eaﬁ@orlmaftyos e
nt o en
immun PRy e empodinpe iRt SRR e et Fr BE G ibrgpigpion
step angl fhe igfviuadpregipitapinitep brofey withdTHRE RRibariges. vlesﬁia@r qfpedirfigng HER ligands

'spec:ﬁé REOBk, HERA GGRYHAD) o@&n;}iexesﬁr S60ANk: binpRkd Qaﬁﬁ Uﬂa@dd BldCl pitate

complex n»H'ur;c!h %r%%]ena rl]'O a51 iIortP ence 0{ RFor examEIR% Jn s ma gc CORj, %ed to avidin
CTeav en é nk up

eavVing t I'ng
a"dw@ﬂ“ﬁ?eﬂfﬂa'gﬁﬂ*%ﬂ?ﬂ@fﬂer abI y 20t he cl eavi ng agent nust
be activated in order to be able to cl eave the
inking group. Tunor cells or tunor cell lysates are
contacted with the eTagm, %hich binds to HER2, and
with the nodified EGER or HER3 anti body, which binds
to EGFR or HER3 on the cell surface. Unbound bi ndi ng
conpound is preferable renpoved, and the cl eaving
agent is activated, if necessary. |If EGFR HER2 or
HER2- HER3 M ners are present, the cleaving agent wll
cl eave the |inking group and rel ease the eTagTm due
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35 optionally be followed by a functional assay for

diners, as an alternative or supplenent to

i mmunobl otting. In one enbodi nent,

I mmu recipitation wth HER3 antlbodylsfol
W%‘ﬁ“"ﬁ/g?gv for receptor tyrosine kinase acti Vi ’I&,/UﬁZPPS{OHéS?

i mrunopr eci pi tant. Because HER3 does not have

intrinsic tyrosine_kjnase (ig{tlvd % t he ? e,%ec{_me X

t 7P e pebofimnaae R P PRDOPH PR R ASE T AU ‘a‘%r%{é are
immolilivell ab@d siphat coblEiRS with wirysells br tieedk sell ysapovasizt, acl den pAposed to
antibohﬁ@gnst EOIR 20861 @7.8304 BELhd/RRO5/ VAR RS e @ﬁ@t\:’(ﬁd :E&lgr brdby £t

O 1, 16:1647- Mapper .et ocC
scconfepEodx o tb’s‘%‘“@@q%t’%‘g'édg %%b’tﬁe %5@%5{ Rlerirr ST 07
embodirgepts FGFR orHERS aeidody s inmebileediying tI'ﬁlitzmgnbmytwrvsque detection step. In
other @ﬁgdlmg HBR ligahdd nﬁf]&tu% fin ;ﬁm b iR&Hbination with HER antibodies.

ita a bod
Rty T b Pt 5 Ah R 3 b R Wt
Huntet gnalt, ﬁqoe‘w'ads%%‘y B4%t-He Erarm'mfé EiF'é'é“f' pPss-diters ingude éﬁl“’&l{’@‘@ﬁ“‘m“iy’)
propndA&hI (bSP)aﬁH %ﬂﬁdb\é@ulﬁﬂsﬁccﬁﬂﬁid@ pRp0hakeBTSSED §i dhadn@odidiat, cell extracts

from Cll;—lri]gﬁfﬁ CIO! E‘e&ﬁ% =\ “sp esalngl Sbg 9?&@%9&%9&)63&%:9&“%% to

ry atron o
EGFR;apr 85’[‘% $ %E?ﬁhlft?drh%’liir?é'ﬁ? PEPHIE TSR ‘T"Fﬂ}‘%ely represents EGFR-
HER2GH MERZHAERE digiars,af HEGRRbayindfdreHERR izatile@ept or EGFR@BHHRE. This result

mybbéonﬁ}a%: @g@g&g&@; RS, ggfg%\%gtggagamal |no:1 he art and
sdﬁ@‘ie?"%ﬂc%@m“af‘ﬁr"““é&érﬁﬂﬁ fers B%LB%’V %E%‘r’ ﬁgg%ﬁﬁﬁ%bgggfﬂ

HER3afftdrsaERH"i\ﬁabdmmfce®”®grmnae cimggwm prétrimprgiely otefagians in vivo and in

vitro bgérﬁ &%nsfc?&@ﬁrg@%ort} b@onw&oﬂﬁ&ta RWRNcepB N RSIBEHaR Y el A Struct.
rece

Biol 7: 7&%%(8%)}3% gfl glfsrcb%ke%[fqaca :gtge %{r_})or Xuo"_figﬁrc 1bm sufﬁcxf:{nt groxmnty to the
accepign flyprophere. HEﬁegfmcvé EREI axperiment, @vogateins priwtiteston aﬁww@ arcitagled
with dﬁ%ﬁﬁfﬁh(ﬁssce%ﬁibgﬂ Bhed of thé Srotd€ the Bdibrpate, Byxchiddao e i stk by

mcxdel% h%}n ofsép c:ﬁ%ﬁ&erlept drhgﬁlon%r P obtgtgﬁln’traﬁsllﬁiltsntgen% to the second probe, the

OSI ne an
secepipiep Fronye it gis 09 o JSPRRaederfp g erease inhe accepor’s
fluoredcENBABAMEINE Tl Pricdsat Belextdmif ¢nergepibddr, (g donor’s intensity in a sample labeled with
donor éﬁta!:cr]:pt{g ?1%9%9 gtcé(nﬁpgr%ﬁ Vahid nﬁehskiw ﬁ* la §:§np@ 'iaﬁeleﬁmn&"p%u é(lly Optionally,

rom PanVera (Madi son p} 3 #*Fé fh
sy P SPRPE PRCT Bl T B PEbgrg e
art andQ)ude, G exalpglt, aieabrBie m@mﬂms,@w as(fhlg‘ksee rﬂn@{l}p@mtnmamc dyes, such as

the cy:mﬁlg @Jei YidtMenhriie Hehe rshiliR G&})rfb W@ s SeneRaRh fob M@cting and
nbodi ment, phosphoryl ation

n r
meaS"B‘fg P—ﬁ?&”(sfgﬁf&‘)' #"e"(‘:véii}tﬂbcraslsscﬁaSs €sed by T
i ARETbhiddeclidyesiigble {or degrtingand metap prefeis pratein fafegactiqrppindividual
cel]s aﬁrzﬂsd‘) |b.6d.ym (h@ hef) PG RINDRY, doddd PliotdBleachitig fludrescdotd résonance energy transfer

mxcr sco g uoer’ezs 3 ch ?’F 'hgrge 1 gQ g?r)c)-dscog (BEIRI) ng 2 §to dthrct the

osp ory recept or ude
d'mc“b"lJtm"éP“éls‘ﬁ@fe RPN, S 0uert: GRAISSOIRHT Sf Eie SR, T one

embod@Gt, pHPRITG nsB8Ba;celb BBl irGEPensily” Ol s2B8 Tq deibt Bidmedsdd the farngtion of
EGFRIERS Zﬂﬁz%%)mmﬁlas FRREHSA IRk kg @}M{?l 5‘1312&'1?1?19% These

phosphoryl at ed and non-p l'at e
tec""‘ié‘“t"éf@*“ﬁlﬂt‘jﬁdi‘ﬁ“?’y“%\%@%w fwr?sff"%&feﬂ f‘a““ﬂﬁﬁ“’(ﬁé“@‘“"ﬂH icular
emboduiti, Hlrgycyamariqinospinpe BRI gichiige GCEDhosplved tojrogisatrd CFR-HER2
and HERAHIRE e @b dn RO ANl iNagy USH, BEbrd, B BRIAGH LYRE SRYmds, 144:338-48

avai | abl e from Acl ara Bi oSci ences (Muntain View,
200Dcan) . Details of the eTag assay are descri bed

h&RET is alelombly usdb@rmiunciyn withstonderd enmyndistotiomicah labeiifig tgchniques.

antibodies in cellular array to detect

phosphoryl ation status in a cellular sanple of signal

transducti on protein (US200%f 0190689). (iii) Gene

expression profile In one enbodi nent, a gene

expressi on anal yses can serve as a surrogate for

nmeasuri ng HER phosphoryl ati on or activation directly.

This is particularly useful where the sanple is a

fixed sanple (e.g. 30parrafin-enbedded, formalin

fi xed tunor sanple) where HER phosphoryl ati on may be
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According to this nmethod, a sanple fromthe patient
is tested for expression of two or nore HER receptors
(preferably selected from EGER, HERZ, and HER3) and
W@I}FOGR,[‘I% F_pre HER | i gands (preferably sel ect eg fF /021287
acellTulin, anphiregulin, epiregulin, and F--a,
nost preferably betacel lulin or anphiregulin). For

Kenm;)zplg@dp 3432%@ Z(P @Jd 15‘- %@%%QQACO%&%ZS dcgﬁf%%gcl tg Smr}b‘}l%ﬁiy@enp es can be

MOM HER recep tﬁrs ma
s BEFPYS TBJALFE DR BS Jf 7o FER g oo, the

fluorp4eeRBlyesa® aswiedors agbacizetbm &g FRIEN. Emergynrafaiihdetc@@ibly btihdir8 means. Energy
tmns?i%é@ rbgr&ﬁﬁgi by -ﬁmcy%ﬂzglm: ﬁeaw b)hﬁglth%&‘&g)p)f sggterrg )gpclil §§c%};f&f;h

micrgsco, re}if,% ﬂ €SCEN n? %uliln aone o
%ﬁ%‘i’ AR ‘{RX f A °’t‘ BEIRRY cPIeS 92 phaeseequp “6‘f‘°et<9EP)6?m“a
no freonddnBRlimenb he pressnt inPepgént HERS agtibpdice s@lieithar REFRIohBER 3 antibodies are

directFh@HRed Fith@eh ‘ﬂ‘%&%l(fﬁa%m;ih&gé ﬁ)ﬁéx@ﬁplé 4 GesiBld; @I@ng Jet%l, ﬂpra Tumor cells or
such

tumor cep E/satesazil:ree :i())m:?ck?gtr e OV e(ir) %ereﬁgag?r abc?eg angxﬁ%lfeé évkl ty aégl‘loni)rﬁgnd acccptors for
FRE@@ m@ prepnce pIRGERAHER? rifiERJHER bimery. Dlierpntively) wnlebe}leyl agtiodies against
HER? 83 osrEGFR WQAIERD |ar¥ uJe@al&r@Qﬂtﬂ(m chréMuIl]b‘ labet@ seaﬁar%tlﬂobi@sdhﬁt serve as
donol:s ar% acc%pt&satSece@(c eXaim Se r%q%?]fp € t gjgr\:ll e}?an:erl%gtranger i datecteg and the presence of

pressi on 3
d‘me’é%ﬁF‘@”@@F"dﬁh“dﬁ‘wﬁi‘rﬁwﬂl‘dé‘r beydt %@?‘W"‘i“ﬁc | ude, but are not

| i Riicthetbmbadime GEHIER Eocbaig QR Bt Hdiflcifdd GERMAS YINBIER Eor HER3 are
ﬂmm%ﬂﬁh@mQﬁﬂ&I @xgﬁgﬁkmkpcludlng quantitative real tine
CR (9

10m croarray anal ysis, serial analysis
of I“jlé‘H’éh%e%‘ﬁ i St PesaeEy e iom A RIRIRRY OF dRsFan I s 8f tagppr cells

is depfynaiaySlhyso- loyaliMESSIl UER Y wiRaittet BER oSHERIatiny s@ndSa qUeNE indigkct
m.ﬂ,&ﬁﬁm%mgﬁgm&sm&ma&ml tn@& %Mm%mﬁ scfthifig imaging

Pref.er NRNA anal ysis 1S
s GO R Pt e i B R e e ks
throughipit jaypat. gusk as@hygirgwell plate 2§ dyperipePORuck oy, Angr. Mardotearhfal. 34FA, 96:11122-
2?uanﬁlysis Where PCR i s enployed a preferred form of

funﬁer Bl an:!:nlmﬂsalgyé [yrgenrcee o PE’E& EERJD %orgﬁgﬂga{hersl indegrrr]nei‘ned by

e odi nent, expression o ne or nore Hov
identifyige edyEETRSEHiTy ot dpclentide LB S STORMiF Ol g imerserhropents A iBERif agtibody
is confuipatddiv@h ore ekizgnie 264 anJEHGER 6r, HER3 gotib&ty ipen i@ dedtuah dtcbh@d enzyme. A first
subsn%t@%plhoei%st QJZHLJlgad&% gﬁ‘d tﬁeq'gptgon E)%ﬁ)u%es a mt%d %gllaé By @né L&y &E . This

p can det erm ned essent| al cont enpor aneous y
leads \‘&"‘t’ ??“‘n%‘ﬁ‘?d‘?‘i“l‘?b‘“‘ij"éﬁ‘é“’&?ﬁ'l‘%%%‘i“’&‘ﬁb’e cﬁ?pwuﬂé%%dyﬁejé‘ﬁ presence of
anothel elieaicahbraekg dqym @y Beoerd Isgbstrate so that ridgtion gutghesm:@n‘q;hamy is prevented unless

the fir¥REQAR chPhmesORl @nsrmenwgt.tgﬁ,@sear@m Blo&pokithy. Thepabb R Smidliment

tumor cel{s orpcel?lssgtgst agéts c})%m%te ?vf)tzhte ar g\’?d# Eitolsf L ntg%\gitgﬁlgcgﬁ%%dasg gnd a
HER%%EEIRNNI@@W@@COMUW with Wge mﬁemcwséﬂsqaﬁlw is added to the reaction,
along 2UPAyE FrbcGiddr sQU as IAH, BRIcat@Xt. CTHS prédanca AdinRRRY dbrbrinrad dy@i

a publ i shed journal articles (for
devel%rngnt gtjcylgr%é)g?l}{mé}opl?& J. Molec. Diagnostics 2:

5 A T2 G deiShb e o pased opfhe Tpe™ msayistslem (Adkm: Bio Sciences,
Moundhih 9’1&%1(),}@%()1))& 1B dx@itpliey/in USS. P4jor /@pRatoa Lo0Y/e04pIos, GOtiShed December
6, 200$ tb% Lﬁv &Dexﬁﬁ%ﬁr dﬁ&g@ﬁ%%&r reilegn‘!y nctrlqugtﬁem th Icfa?“’s Cf%\é&%‘)}:ﬁorcﬁc

paraffin-e tunbr t1ssue sanples
tag. %’ﬂ%ﬁ%éﬂ%‘ff‘éﬂf ERPreT IR b eSS fromsirant BRUR- Kimay Aise f{sipaty 2 “mobility
modifiéd; tvebich eongdisyesergallyfof 4 et RNAnOng@nRteti@pliorlic mdRNA. TBRahdieties allow

for se;ﬁﬁ%nqu dede l)d Jf the @f'\ﬁ\ﬂrﬁo§xta %ﬁ&l&%t&%ﬂ&cp&hﬁéﬂ gg:n'oﬂhr)renc conditions,

i'S reverse 25transcri bed usjng
s 3 G LR (SR BYE DT SHEACBRERE AP T e
data are analyzed to identify the best treatnent
option(s) available to the R tient on the basis of
the characteristic gene expression pattern identified
in the tunor sanpl e exam ned. (iv) HER expression and
anplification To determ ne HER expression or
anplification in the cancer, various
di agnosti c/ prognostic assays are 30avail able. In one
enbodi ment, HER overexpression nmay be anal yzed by MC,
e.g. using the HERCEPTEST(r) (Dako). Parrafin
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Score 2+ a weak to noderate conpl ete nmenbrane
staining is observed in nore than 10% of the tunor
cells. Score 3+ a noderate to strong conplete
menbrane staining is observed in nore than égy
Wﬂ/ﬁﬁ“&{mﬁ?&'{ |'s. Those tumors with 0 or 1+ score [%52?05021%87
HER2 over expression assessnent may be characterized

opn@nﬁlynﬁgmbl\{pm&ggﬁ 45921&?’82 ?grtéréé%?g% :l'hgi%% %)%17 cleavable lu]%un%goug to produce

ver expr essi ng reas unors wt
» e dngsinag i e 5 SHAPEEarrS BRI R P E I erget, such as
a mudHERRId or protein. THa five fageetGindinErgtes sk MgjtetHinRay Wi yndb@y bedbr@ghmple, a

polyhx\f!cétm Q?(ngﬁlﬁkc I?@maglal the%%%r?ez b:ﬁc@:fgrn%ﬁ;{}%q &g; a a&xﬁﬁiy fragment.

apurbe %ﬁ %% cul e€s_expresse
<R, e e i e o e %Hrw-cowm Fragment
there@t. 10, 000 copies/cell, |+ = at |east about 200, 000

Comlﬁﬁiuﬁ:geérclup przmasfy Blupds&3Skav@iOhticn >0 QQQ@Q@@&%@@MM

St a '
certs el g "tﬁiéé%‘“g%é) iees 3 Gl ot i o v
target, e Fipﬂglameqt 1 thespsieed engfor axevated anditsrinkive stobpeis ¢lprag ghus eledsDig the
portilfii JA S ETaf MG ZInAK the fepabr: mmeBraﬁH:mobN@tnlodlﬁACﬁQs theopresenchS¥A “free™
eTa, %E}g&:?sgthgb}ng% Sf:lhg %an%?h’mdgc Ccliietsto its (Rpr oxi mat e y 30% of

*b cancers, these’patrents, rel apse-free
S UPFFPHY. 4 Hrend BOBREPPPOST U i) 1imitnd meebnd Siget hinding

moic§thatbecificaBEic@R s a 2bfd thQ@el - Tht Zecdndl BB bindiSE ANEYEs @do nétlimited in any
way a?lﬁ {n%ﬂ:{% Q'or e)?al?hg Jaz Zntlan%%&%ﬁ@)ﬁhgment of a HER ren#t&?kzﬁc& mgycbmpetent

or ad |ona S suc
ligand %F’a" b’SPe wm%%an is pych By )T only CIMTWF@FUKH‘H inythfis Rinding
compini ifithe iis) birtiay coppoundind the shoadil bindiy chrgonetlarie rcobe)p@alimity.

p afn@ﬁ &ﬁb@dlﬁgﬁbﬁq{é %Qseﬁtmﬁtorl A %%ﬁdl‘:&o&éﬂﬁc@!ﬁ% fm etT L]ge" in which an

lification in the tunor.
o b R et W AR A0 7 PRSIt in soiody
to EGER o1 ISS gained iy dlegving agov eapreblepyf desing tCERps sovp bf tex Paz@s Sietrably
the cl%ﬁg Hent avsabeualivacl iasdd B'e idio H@Uﬁﬁ&&mxg%euﬁ Vinbiabils Bumor cell
fie QI@\ 1§Swl‘uczfi)Enncgv, toa}m and Yvnh the moii F 3 ErGE]g rq-ffgé antl{)ody

bysat G ntgé gﬁ

fﬁgﬁiﬁ overexpression or a Ion may
whiciindtg BDCIGr SR Hrolbaion Wb tibling FRawpipgis prsrab v and the
cleavipyagevd RindtivBdd SF etr@sat. WBGECHER of BERAHIERS dikddrs i bredaf) dl)é)cleawng agent
will CMUC ﬁlg 1qunE?r5 al;]cﬁrelggxgé tﬁece"i‘Lge”' EUQ tobﬁt pqﬁ;m?t? I)f%‘g @a&ﬁg Qgcxlt 1% t'hc linking

det ect ab

erovy BP ma  lem D Py R RHAPHG® PP B iy tierophoress
| Olo aheiembddingt, tafclelirg abealiedn activifblelehranicatapreic thaC&ls on the linking group.
For elcpifLthedtch Vi3 Sgent may be almm%%érfg llteQz[n(Eél t@ltghto ns Of t he
nIIn Iar!% grleggodlment thie c[}a Q}SIIC((:)I‘ dac‘?tceu I\I/I\A a ntl%gr;ie lER &) 3 as the fi
i NV AR TR A PSP & ed cPEPeeliaeiya E)?Fﬁﬁr% as the first
targetaw#mﬂdm #d e preond hled"ae'gnnoer@ xsd:ergme»ed fofm qontibedy toHERR,
ofxh ydd Bﬁ‘hmﬁh&ﬂﬁﬁﬁ&bﬂﬂ@ﬂtrﬁeb’m WJSQQLnQ{m%@%F Jti'lee&@ent whlch

specﬂ‘%cll(gflé)nﬂétg%én %1? Em(?&go? xrhe% %I‘ Sn(ﬂ(areg {T] bga% Jx]e(efg @):r%ﬁ rcc%pﬁ)r m the

dimerf or m of | yophi | i zed fornulatlons or aqueous
sol ut | ensiErRAgeppirdblbe carriers, excipients or
S tlaimu'lobléc%;t:?hof’il[vﬁ] Mt 2Cor thf a%ﬁl%%! a@ QIFC 1 tu%]p]?ev%%s e Smay

nd concentrations enp I nC ers SUC
optongl *HROLTH Bt hmeiqri! Pt gk aaﬂfg?maawgaﬁmiwa-& fogigmunoblotting. In
one ergbdiinek intheundpsecipirCbiLidth BIGR Badiprtbis illaed bl an Rchy e tehdpDityiaSrie kinase
actlvn?fn%%rytﬁwre\é?ﬁan& %U&ﬂc ﬁﬁR%ssqgt%g\)é lmq'tngFo o8 %Qﬁtgé X(anty the presence

o ni um ch %rl ; hexamet honi um ch

oF yr R IO e B PP AR SR HHHER o Hfelyapsraied with HER?
phenol, butyl or benzyl al cohol; alkyl parabens such
as nethyl or propyl paraben; catechol; resorci nol ;
cycl ohexanol ; 3-pentanol; and mcresol); |ow
nol ecul ar wei ght (less than about 10 resi dues)
pol ypepti des; proteins, such as serum al bum n,
gel atin, or inmmunogl obulins; hydrophilic polyners
such as pol yvi nyl pyrrolidone; am no acids such as
gl yci ne, glutam ne, asparagi ne, histidine, arginine,
or |ysine; nonosaccharides, disaccharides, and ot her
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35agents such as EDTA; sugars such as sucrose,
manni tol, trehal ose or sorbitol; salt-formng
counter-ions such as sodium netal conplexes (e.g.
Zn-protein conpl exes); and/or non-ionic surfactants
WQ HOHOBIOTTWEENTM  PLI MONI CSTm or pol yet hyl eFETHIS0a/p21287
(PEG. Lyophilized antibody fornulations are
descri bed in WO 97/ 04801, expressl ¥v [ ncorspora ed
GraustPapast H-» WBQ.éflgll% é%(lgg’;mapper et al., Proc. Nail. Acad_ Sci. USA, 96:4995-5000
(19992 O@B fLut BB PRI ed BRiDiBBdE ZBth BER2 friteflies ire@other embodiment,
immuggulylamtﬁﬂm aRRbbaAd ﬂﬁw%y af HE] RPESHRIGeith g,mgmmaae%s.w In

pertuzunmab i n hi sti1di ne acet ate,
this asgqy edxggunolﬁecw% Banvgqgr%fa@oazt@e A(:H’ “6 Hp%)tmaj: submte that n-n m:cs the in
vivo std df esmsphésghopyiridnie? HRRRIbY EGFRYPh@bhicoRti@ofi fegids indiGiteng/ ML
,muﬂb%{cLHém thug-am&ﬁMonbf%hhg lavft}ﬁ{dﬂ@l R‘Q & %Fosm%gs Q&Muy assays are

sucr ose, ol ysorb
well AT B Bt P S TSRPAP (PR i g o
phosphirdsineanGBxip andrdivaion sfequaassiena) tringtuctioh pathyaystsia ad tBrMAPK pathway.
Si g ﬁ%ﬁa‘nmf ket REkplod rﬁ@txesgsess&rb? ﬁnﬁﬁuﬁ@*ﬁ:}ﬁpﬁat}@ﬁ)@on%rtlﬁm HER

actl it 0_Nno af f.ect
receptgrgggc rec Vy st FEIot anaI 15 or cxam tleb%omy sedetynamed b{&\

ugs
presetiofief a HEthaHERﬂd@Wn ahc el erwcﬂr P‘IF)‘E’HUSP*I‘?‘Y‘[OHE‘ APy dRietsft phosphorylated

tyros&efr@ﬁtlef@ fﬂtthc &ﬁﬁild)}:ﬂ:@lpiﬂtﬁ:h QPR re&igoHs) NBLLGRLhIRGrodificnttdids &.b| y
com rc:glﬁ'; a‘ﬁadab e omgan etaﬁsgl d%og'n gﬂ a%ﬁgeglég%%f ﬂ]h@(}t cnaél% gén Iﬁ&ﬁalué/ngl Inc.

lg}f_”;osel tlvelnrelensmay
Cremsgtis A6 Ut B prBEp 9o L €126 53 Ve iSRS o psence of e
band. exarrpl e, by coacervation 10techni ques or by

I | 0] IO f 13°a85€55€
AELE R b 0 oD £

i.croca suI
B SRR R e et Boe et EPuel
Onco&m(mcmoamamo&m ug deI ivery systenms (for exanple,
| | RS RLRAStor dkdd KB yEkiHSP A RSeptor) GEIRRIBUI a8 nOHShited 1o, KIRA

articl I

ELIS‘?.@H? gagﬁﬁ,tﬁog Isgﬁéss«s? g%gﬂép %%%Pﬁl;‘ ljsg)gg lglt?e and &1 287,784), mass spectrometry
(compRyngisirpf dnspsorﬂ#mrdmhf@@uw%mla@éﬁ&ﬁb@é 01?6 plaxig af-SPBUHﬂ‘ both a HER
(e.g. HPRO) antibBdy ambphospHaOPidfic orPHGHIBiInIGTe jpeinea&moq@mgo asnilitic @TYEMassay
i vl 125 AR s AR By AT o B g ey o dscrives
hefc'“é@l‘ﬁ pernmeable matrices of solid hydrophobic pol ymer S

C GOk @by lstl Gse plvephaEpedifraetibpdiasin celivlanatay o dest ghpsphonytptioniytus in a
cellul:Ir %nl{]]e Qifmgﬁl' %Qgcﬂ@ﬁ' }Erbt&ll %2009’0@0685)' | ns, or

m cr ocapsul es. n"pﬂes of sust ai ned rel ease matri ces

i ncl udé"”pgf"ﬁ'é“giegi"% $drogel s (for exanple,
pch y(cgmth)yldipl@,)e)ggt kmptessive tialaiess gph-setve Yis a sgrrogate for mcasuring HER

phospﬂ:@!a‘ﬁ Vor B BbLRB L. ) Dnis 1s@ﬁk|waaﬁﬁskfﬁaﬁeré ke s%mpl?@ﬁ fixelNQmple (e.g.

oy
parra gfﬁ?ﬁﬁdﬁ? ]"Zﬂ)“’t‘}i“? eB?un?ér samlhe) fécr?l‘%}g{a;b Fsgﬁo e;{]a\?]ic)q 1ma gcic?f\rtjlcult%l reliably
quantifyc dtcgidizs todfisgreaidd mveassfeaefttmoraeteaiﬁﬁlwywm aed @eprepore HER lgand i a

sampl€i® E@ﬂuz)&mﬁ\ﬂﬁmﬁ Hﬁ)i’bssaﬁ oft thiewd dr lidiRENR mﬁﬂd dot 6Yjnee @R kigand
ndlca%s Opogni: ve%iﬁ pheos 3(‘?’71%‘&0”'9:-0 n% oﬁ)fn tlle@:g&p'le In%% 3&)9(11 e%&k}h? m@%dd

e acetate),
exprewmf BSW'E!U'EW‘V?!‘ apEpplin in e iy n BOREACPEHE s "d@ i
amphittGuifl exfpEsioh Mdivey PosisiCHERI psdspratylaﬁm ofatSatiddén tedsenpld. €. Thi s
' Sprc&%%'nl s RGR TRhhRNEH uta%tfeﬁt steds FoPYp rEsGB.Pd#% os&&gﬁéRe

nor anes. eat ment an Dosi n }—\5
e IR S-SR ERGan A b Ot s SER s G
from teta@Biilie Gmptiirt golirgeplirt et and FSB-a.ofostgprefdEaRly dewdcellolychy argphigegulin). For
listed in the definition section above. Preferred
cancer indications include ovarian cancer; peritoneal
cancer; fallopian tube canc&r; breast cancer,
i ncludi ng netastatic breast cancer (MBC); |ung
cancer, including non-small cell lung cancer (NSCLC);
prostate cancer; colorectal cancer; and/or cancer
whi ch di spl ays HER expressi on,
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anplification and/or activation. In one enbodi nent,
the cancer which is treated i s chenot herapy-resistant
cancer 30or platinumresistant cancer. Adm nistration
of fixed dose(s) of the antibody will resul

WORBH6VE et in the signs or synptons of can%% Uiz
Aside from cancer, fixed dose(s) of the HER

ant i bodi es as_di scl osed herei he used r eat .
exampiz the GYPOT HER HER 1ergRa ARY i POH L BElE S g ?H&Fév%ﬁféﬁy’ cxpression
of HERG prd RYFR grigiRG, od ive ba bagselldin odirplyreghdin & detgreingsd @he sample may be tested
for e)@ LsQh b et fin Q‘ﬂﬁﬁt?g%l!f(aﬁmg or nﬂ%ﬁﬁnhzﬁ&l with te§tﬁ1§ f&i@(ﬁnﬂeﬁioﬁ @b or

oove endonetri q
morclsl iog;

ugﬁmaescx%rg[sx%lho %%F%fged gi’ﬁlﬁ(g é’]%":"o’?g"o lpau nt rs a cdndrdatc for therapy
with AR anmom esit 4s patuzupel. Myeovef, phitivvaaissarneithe xee%% inﬁlaﬁeee fhgypatient is
moreqjik%@ﬁﬁml(dsfﬁl@raﬂﬁg hl%ﬂ)"“@ﬂthaﬁmﬁalbodﬁm la @i twhd dos;not have sich
i bromat osi s; polycystic kidney di sease;
p"s"ﬁ"‘h"f"f"ﬁ%%t ory diseases; skin disorders including
ps Yrriogsgiethods frel desramining xerpsgion of BB prrotey indudd gt prg pab limited to, gene
exprefth | lp.rdﬁltn;g @By AR @ Yin re@eBEtPER) HAIGdi g W@littive1Gal SROPIRGRT-PCR),

nucnpan'ag anaf sel:‘f aérlal ana ﬁ%% of\é?il% gx%le%troxggbﬁ)hﬁ!dslsﬁRAgel}éng’ Exgressmn Analysis by

f'est netrier |
MassE g Pl ﬁ@“aﬁﬁf‘eﬁ%ﬁﬁg’g BYSSh BPETS RN PG afiaPrerbl
mRNWE qzﬁﬂﬁafl OSB3 ORMPChANIS 200505 bt Brinedl iisdp el @ tidiqueaipplyogresa cigin
reacuglll &’@ﬁ (grb t’mcr%&ﬂ;r %lysqg %ﬁ.@r@ ?CI?’&Q%IO?&% aqge@enre@iioﬁt; & gCIUﬁSLHLt%VE: real

enera Ion, presunmed ocul ar hi st opl asnosi s d d
FORRE)- et R E ST LT SRR OF PPgI o aenes s deemed
positip¢ a3breshiar ibit is wehe dicdidpet dbover ezt ¢ompapditdpher samples gbthe same tumor-type. The

medl%@ﬁféﬂlcﬁrlévé @zin'bg&tenﬁihc@ B&Lalify Eoﬁ&&ﬁ%ﬁﬁ}ﬁlm Rbas@PLoch@sq6h, or
macu ener ation; bone associ ated pathol ogi es

mayl?d’cbﬁ“‘%%‘“f?g‘?é’é"é‘r"i’ titis, rickets and osteoporosis;
daMuiye ekegiplagwietheps for deterreitjpstne e xpecROiThe Stepseof @ FeprpsPiligRpFaocol for
profilide g&g&[ﬂcﬁogﬁsﬁ@ﬁ)&e Sparaﬁhl&ﬁbecﬂ&! dﬁﬁ&&i hERNA Joﬁrhi)ﬁd:l&i,mg InBtR g isolation,

punﬁfca)tllgn ;rmmer dxtegs%% gn %’I&sbn are &/‘%H v:gnl %gub Ml@(ﬁ][}&ﬁa%&@c%ég &f}{ example:

Godfighg! ghy- Molse éi“@f@i“%z Bt lrf%f’ﬁ%irsgvecaﬁ Eéféaé'@ J. Fgthot H%ﬁ%d -29 (2001)). Briefty,
a replfeﬁﬁthﬂ&/\pr&gss BiHs RBL cuttihQABBE 10 micckrad thickspetisds bipkeffinbrytpdied @mor tissue
sampgg Tib %{lﬁﬁhe% exd?l&’:&ieinﬁ Bgélln Lrld\ﬂNkyo\re r%ggdl 19’@1' aq;IysIs hﬁhe‘i&lﬁAn

etic retinopat and di abetic n

conccp, Bt P SO gP P S PO B,
ransdribasiivsi gzl gana bperif] otoeoriolloMAGRPCR; Figills.dndaa arhonleedte idpifyripe best
treamilentf @H@%tléiﬂ% 1o B8 19@94 R BasisBf B ch&&l&ﬁﬁﬁjgebé/exbkémﬁlﬁﬁﬁea{ ilei¥ied in
N unan slghn) eni gn prostatic hypertrophy; certain
i et“Tf)’r‘?f‘W ob1"81°% nf ections including mcrobial pathogens

sel ect g&) ¥Rorresdevyd prnliicetidtant avi nses, Borrelia -

b Ufcg!i@ﬁﬂr’ RIMER exXfedssion B4 aalpﬁfﬂﬂmn ald cBer, dﬁfo@dﬁa@mﬁ]idblld@ﬁms assays are

avaxlatbp, Crno ) emb&i%:%g’ é(/erQ %gs%n %Iiy b@ QQB&Q w ﬂ-le ESSQ EQWI?ST@

1 ons SUC as endonetri osi s, ovari a
(Dakﬁwagxtcppﬁggegpefswecg% 8?'?)?‘[‘@'“0"610@@ EPyMJG%[cd to the THC assay and accorded
a HERDyBdtdinWeainiing éehsityi trddria mdfolbleedi ng, or menomet rorrhagi a;
Score%)ym)%}élnl:n L' i§ nbsg'tréa %lt rQ%raneasBthE 1s g&g'veg hﬁ&%&h 10% Qhﬁrﬁlp @e‘i}p I es

(including proliterative, gl otnerul ong}ﬁ%roltl "
Scoregjjt aﬁ'@t’@w PR RS S‘%ﬂ%é&%f" in gy diay! "%B&Wf‘?‘éﬁ'ﬁ e cells
are origyCstained io pan@t thanpembnatot oxi ¢ shock 15and fungal

Scord 20 f @&Jalk :9 deeta@:%rl'lﬂk@tj, mﬁgﬁﬂg%ﬁgﬁ btReri2@ krﬂﬁﬂ)%il’laﬁ 10% of the tumor ce]Is.
neur odedenerati v di seases

Score '&r bgoclle@ c éct sHepe g ertﬁnrcgnbraqs é@wﬁﬁg%ﬁewed qim reeg'gné 10%6 (?the tumor célis
anfoterngplyiveh { ertle s@tes HCHRR2 owrespressi@tapsppsanmay beirersrterzsd as not
spi nal muscul ar atrophy and cerebell ar degeneration);
myel odyspl astic syndrones; aplastic anem a; ischemc
injury; fibrosis of the Iuné ki dney or liver; T-cel
nmedi at ed hypersensitivity di sease; infantile
hypertrophic pyloric stenosis; urinary obstructive
syndrone; psoriatic arthritis; and Hasinoto's
thyroiditis. Preferred non-malignant indications for
20t herapy herein include psoriasis, endonetriosis,
scl eroderi na, vascul ar di sease (e.g. restenosis,
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patient at one time or over a series of treatnents.
Preferably, the fixed dose is in the range from about
20mg to about 2000 ng of the HER anti body. For
the fixed dose may be approxi matel y, 420r
W%b”ﬁ?@)?f’%t ely 525ng, approxi mately 840rng, Péil‘/U%g)Ong(}lem
approxi mately 1050ng of the HER anti body Were a

series_of fixed doses are adm ni st .
o BT R PRy S “ABb P AT S By
HERMeek, approximately every 2 weeks, approxinately

EViinYrs sveldiRkshne HBR2 AR Atk gam&rwhiﬁ&%wa4cov&@ﬁsworhug to the

te
numbcp 8&8%85%%%2 frgpcuP Xflgcg%Tsedl p¥r c8 Id%ﬂiéeefl e%ebmmedgﬁ}]cqnﬁmxé:%ﬁé red

0 =0-0p fopidilsbase progressi on, adverse event, or other
1+ = ¢ lel¥Bab@S 200 8806p@sh@d by t he physician. For exanpl e,

_tLom.ab hree, or four, up to about 17 or
2= at{msmb?u gooﬁoplémg“ha be administered. WO

3+= @@@W@%W@S@OOS/ 021287 | n one enbodi nent, one
0 rOv’ﬂi’Q;l’p&sstoQ AIARY 2GR 3@ (S, whikch leddeto Aguhd-Bdaphytdear 2€tivation of the tyrosine

kinaseggudzrnk %’:%d R’atf. QJ:a.Id (%E%S‘Ab ¥4 'qube’l 19.{ (#@%E Goc n%?“gQ;Sp?{ﬂﬁrﬁEﬁ 30% of

breast ﬁ?“Eﬁ‘sa?“F {mfhegspatiepts “‘éaa??é""‘f ﬁ“R’é’ ﬂ a’ﬂi’d’%%a“a‘i?'@"aéﬂﬁ‘i‘ Firisted Fsé'“ﬂ“"t el
Sciende, 184 AL 1 2 IH89); Pah®O kG [Bgiertc® 28501A7- (B2 R &) ed enbodi nent of

t hﬁte}lnagxgy Llj a@tﬁlon:ﬁly f#l@fﬁags g&:ﬁ aSfoe ntgrg, leona) or

ertuzumab pr oxi mat e 0 oa dos 1s
R0 SR BB R B T e L
detcmaapme@mnnmaed) y HERO mropli(ivvagnvt bytemee dose(s)) of the

arﬂ; bl Q:Q%é»dlmyﬂ%e 1P YS! t;v@ﬁ@&ﬁ%hﬂl@&ﬁr&scﬂfaﬁd .%ete&&,am)mgn sn;ch
m nis 0 a

expreﬁsng g gs ]lftla met%Esz f% ?valuann%m e 2 cx 6€§Sé0él as n %@ %bro\a:. ng t o
a ﬁ@ﬁh@pptcp prcHEB Tigesd ovémwwemmpbﬁcafton By 459 B lesied ugan gpive
diagnd¥R o ay, b.X OFadBBERG R nDleculIREHX ki vadbedyy whld DR aghetlolct o diiRccted

and is %g%h Q%daydetgc?ab]g 1a§8 gét i&ﬂ%@% g&@pe Qcﬂéx@.‘n:ﬁﬁ( ?crailﬁl%g tht’, ga[tlent for

'e"‘every Accor Ing to
localizatipn Siherfebal | one two or nore of the fixed doses are
adwi PhaSiu@egichl Fanglatidner up to one year (17 cycles),

aﬁqtlarl;l(pggig g)grglgi%on? glgﬁJ aﬁtg)odres used in accg)-rgasrl%lmtl hl@ reﬁmtlmtprcpared
e e B R e e

carrier, okcipipme of siabjlizom GRepingtorirPéamrederticd famese ! Qﬁtﬁé@?fs?mbf& Ed. (1980)), in
the fo@@fy&%ilnﬂ@ﬁﬁ%ﬂatné@ Sueails s&!ﬂﬁnsﬁﬂt&ﬂ%ﬂ yarneAbﬁkiﬁleM stathili3rs are

DOHIO)HC t? IGCIP] %H[Snptllen Oe f agn%ec&ndcgl 10115 EXNL lla)(gg an% uﬁbﬁitfe%rsgq él} %Sélni%

eve acco
ciranpper v ngénwxvéwmprwwa gsorgic Wé‘taf‘fbﬂe"@?m’l‘:f%ﬂaﬁﬁs (such a5
octadeCyRINGaty bk iyl &pﬂ‘hﬁfﬁ&l’dhlﬂﬁk,l heaine @it Ehl i) Genatkiiivn SitoBde] R fpe@dnium
chloric!e ep%??’ntol Qurt}??]rfbé ﬁ glc Qisﬁlgpgarapeﬁg JuHAHHRQl Jrgrolgylﬂ;?aragélt (':a@&nt)lf resorcinol;

I Xe e |I's approxi nmat el rrg)
CYC"’“&‘BEH‘ ésPF'I‘Fﬁ?Ieﬁ"i/mB‘?S’Hgl"w ARt e SPa"g‘ﬂ‘D‘irﬁ’ resigpes) polypeptides;
proteir@ 3[ih @SR biddnyn, 3Q46gindhundgioblissZiyiradbilic Where siche di sease
polyv.hﬁpy&aﬁ&s Taminb Bias 9@& AS%ELW; guum,&f@.;aagkeyh@alﬁgs@qany\wama

onmbi nati on . of %( d one of nore. .
’“°“°Sé°ﬁ'€ﬁ?ff*ﬂ5‘f°ﬁﬁ‘éfﬁ% F'E' °5‘§‘é?ff"(“§‘ya‘°s Wé 0T (oI Vi =12 o T e
agentstsmeasdim‘ﬁtﬁpg;epxgp assharase, ageid grejabpsegpnsorithi spiefombg|cpunier-ions such as

sodiun® n\@tm&rmﬁerxé REMFA- ﬁ?tag &ﬂﬁ:le:?e'sbc:lﬂdl@;&mgﬁm&a@@ﬁt{hﬁih a;r?aeawm
ni s (0] m nl stra n
PLUR@I%{%{TPF peorfrfﬂcxl)gq aﬁ%lhcolg(?é(l’at %’HJ]]!Z&&SJ alntr:] ormaatm{ls are descri in

9710480 b expesh it iicomerateshergin by ifgteecephar maceutl cal fornul ation,
and consecutive adm nistration in either order,
wherein preferably there is_a tine period while both
(or all) active agents si muft aneously exert their
bi ol ogi cal activities. Thus, the antinetabolite
chenot her apeuti ¢ 25agent nay be adm nistered prior
to, or followi ng, admnistration of the HER anti body.
In this enbodi ment, the timng between at | east one
adm ni stration of the antinmetabolite chenotherapeutic
agent and at | east one adm nistration of the HER
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30conbi nati on of the chenotherapeutic agent (e.g.
anti netabol ite chenot herapeutic agent such as
genci tabine) and the HER antibody (e.g. peffuzumab)
may result in a synergistic, or greater than
WQO%‘?“WV@”’ therapeutic benefit to the pat i enbCT/pppO05/021287
anti netabol ite chenot herapeutic agent, if
adm ni stered, is _usually adm nistered at dosage
k n QU PreferTes ReFagpmab frmgion %h%%fﬂpsﬂ"f %E&ﬁé’f“élaf“oaﬁ*ag’%wea%w'é%&’m“
histidn@ tade@a, 106mM bueroghr (.03 % polysorbeg 21 #twH 68 Sealtghdegetgumab formulation

comﬁl’fsésﬁé L&uh, féwmtﬁinéhéﬁhﬂfe&) R4cdhM E‘Ja%se 0021 polysorate 20, pH 6.0
ant | me abol | te chenot her agr @tl C a%ie‘j Pr epar a%'
i £5mep

an a"heofgglp H@m EW |a!é‘§c°f“8[' m P OB ugg BUFeRay 6 eul;ﬁ pgmcular
indicprny bding trered Grefrcdly idierndgh tanpraetyaetviiraiasdoinpiotiversdy dfion each other.

Vari6tk drifiR whBl &f lmc&ﬁﬁrnc@ m tﬁé iz ak%o@)érctd&%%b Int 86lhod of treatment section

vlo GRS e B D PRGHD T CARE e et 8o oot
intenfled. \ND 2006/ 078307PCT/ US2005/ 021287 adnmi ni stered at a
dosg a&ﬁrﬁ, lﬁ@ﬁﬁm@ bﬁ)uélso GQQ.Wn rt'u&o&%lgslw/pm fof RAmpRXF IRk @vation

techmr.ﬁ% ogby 1fxter¥ac1g,l¥ V\émfi?z F)g e)aﬂgle %édnl%x?%c ﬁlelbﬁgﬁcpér%/&%rgbag/sules and
poly-gprehylagthiacrise) &WC?PF@"SG??%‘PH of epfieidp dres deliyen pysterpt (Regxample,
liposbd8, aB ikl fnicsph@@] MBBSHul¥BYs, 160201 aAEEndcdpeic@ibt i hacrdedbilsions.
Such?%%%isgfe d;@clo%%‘ix?ﬁ‘egu Ll ﬁiQS’naEe%%B@tem% C}@t); edition. Osol, 8. Ed. (1980)

her apeut | ¢ agent m nistered
h SYEITIEE BN TN ETSHE SHBHE PETAY Bl Bl harions
includaybif@hcabléindufces of piid Byditophviit pdb@lers tertaive i inkhilexn peicit rpagrices are in

the 644 gﬂhapcdqa;m@s % E‘ %mt JI] %fcﬂ:@ﬁwk{ﬁés CEx@rg;% bf stlsjihﬁagd ﬂe]%as@ﬂtnc@sﬂnclude
ant i net abol i te.

ex
PobesiE St R A BHPPE F%fé H’Ed‘“igg“’yt}”'b‘%e‘h?”fl“é"si e (LuERoPgY, polyactdes
(U.SFacNe. 8.2R8&19).arpotioere bid xaddtamic agig p@me@gﬁ,rgh@matgmomdegradable ethylene-
vmyEQLe@te' @%{B‘alb@l&%g &iﬁﬂm&: hed @Q&}&fsﬁucﬂ&@ﬁﬁ_ﬂmm {injectable

tin IS r n
-D-(-}-3-
ml{:ms%telﬁsr é)lc]:'l 3 .of iac(t: c%l ohc a%cp cogér?ylﬂgr anQ leupmhde) ljaéc) and poly-D-(-)-

i he I'cln,”1nc
hydrgxyyydonsdl  doxor ub| ci n), t opot ecan, penet rexed vi nca
al kgl feintlafoUEH vag for in b ednliiisira@jon m&ﬂb’i stélii& 'm_Bﬁ"s.readily accomplished by
fitrack D 1CRGKLA of i Lerent chenot herapeutic agents
Ry %K gmk%?t? ered. . Qther therapeutic agents

t hgft Treagrensand-Rsige ﬁ%‘f)@/\ﬁ"ﬂ’?"‘f‘ﬁe HER anti body i ncl ude
an§xamples o varnitm r@cedfthat @n baeamyithd ififel doserfia HEER by arblsthy in the

deﬁnﬁ;ﬁ%ctml ﬁrefsr?ed%@éﬂ&nblcaitlmi:@iu&e%éfmrlﬁ% ]ﬁ%ﬁeh@ﬂﬁfer Sﬂﬁlhan tabe

B N 2 AT
cancef RBCHE); prostrte mnz@,c#oloml SvEs: apdAs panesf yhich éﬁplﬁﬁwwaysm
amp]ﬂ.l:zﬁﬁﬁa‘h@&i 2@k Ih o edbobiinRi ARticadct WBIED iR6S@Cik ek @dherapy-resistant cancer

or p]atmum gsnstaat Snlég A?mms&m%n ‘of ill_)l(%ﬁg é%g O r\l/hl esm% %Dlggr!avement in the

an ant1-estrogen conp suc
S'gnspmséﬁ’"?séfﬁaﬂcefr an aromat ase i nhibitor; a
C aAdic@pm0ineE, fiaditdodets)of e BER Atrib@les #s@EHIBE harely mipbe o@d ek various
non~rga\ﬁ§nér@%etaiega d§t§‘§erC ISQCE‘I ﬁg’l ﬁMhEngnthQ&seE Q%fs@%nclu@e aGMMﬁeQ%asc {e.g-

target ed g. (such as TA ,}Q 2
peorigsis: seéﬁr%wﬁ@nsy@ °°a“ﬁ"’%fﬁ‘isisasﬂff§‘icﬁ‘lj‘effﬁ‘°6°s§g’8'ﬁ‘ts srh%&'&a nglypy fasal
polypBensadbirtesiebpotyps; ﬁbrmﬁer@em eﬂsﬁn@@h disgtackdsee defidtion plpderrhldeystitis;
neurdﬁM&%TJsMoiy stic gxdﬂe)ﬁ [igeiieniﬁﬂ @1 éaﬂp E}@rl disBfders @cllﬁgé(psonasm and

inhibitor (for instance or. COX-2 | E
dermptig; YaSEuBF GiegafseeRigrytiop ?ﬂor%ﬁ?mv'aw"?ﬂ'w‘m“@l Pé‘g %a“fs"f’ bt
epith{li@ieel isEEBRBME D) plccBOMenemies yiseater mmsibpadersmasioryhiidn low syndrbray; renal
exanpl e, Tipifarni b/ ZARNESTRA(r) R115777 avail abl e
from Johnson and Johnson or Lonafarnib SCH66336
avai | abl e from Scheri ng-Pl outyh); anti body that binds
oncofetal protein CA 125 such as O egovomab (MAh
B43.13); HER2 vacci ne (such as HER2 AutoVac vacci ne
from Pharrnexia, or APC38024 protein vaccine from
Dendreon, or HER2 pepti de vacci ne from GSK/ Cori xa) ;
anot her HER targeting therapy (e.g. trastuzumab,
cetuxi mab, gefitinib, erlotinib, CIl 033, GA016
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as topotecan; taxane; HER2 and EGFR dual tyrosine
ki nase inhibitor such as | apatini b/ GA672016; 1L1C286
(TELCYTA(r)); EMD-7200; a nedicament that treats
naus ch as a serotonin antagoni st, stergi r
W%Z‘#?%% i";epl ne; a nedi canent that pr event s IE¢1%%2§0§{G§1"‘87
skin rash or standard acne theraples i ncl udi ng
dzsordfaré ﬁ%%olger}lc dllisgrg? é d%rn ﬁslaabsé nggjéxl agzgﬁgzla eQmXculﬁ.r de%meranon, presumed ocular
histopiaereopiapyndiesshveal nerviserianaiely feori priéferate dBEes @Rty Aginal
vasculh @Ak mn‘e Iehﬁ)p@fygit\lﬁéa rdla8:@ nedular dfdieration; bone assoOldled @BbIBgies such as

osteoa%ﬁ)rsﬁ s,g ets andr oste gé{ms damEFSe fo) Qv%r\:/gl cgrgbafzg ql:h@rk% Lv%gt'qgmgtg&ﬁ Q&e%ia diseases

ose ower e
such o PFEa"e” G‘Fﬁ?ﬂsﬁé‘d‘g ﬁfesfsrsmarcql@yﬁ i 'BP"“‘t‘SFfé“Yafg‘é‘f?f“"’ a’ﬁﬁf"‘ﬂﬁﬂ"'f Weber-
Rendudiitbdsd) Eflhic occlusive pulmlofiangdibksd, biaenta@ollbkie i weunts etispe ke
hypax£a%9 ami%a @%Q@E o SRk ,n;ﬁxe Jszﬁ Sl %Loﬁghy o c%mts h&Ropathy;

cancer cell’s and/ or radi at i'on apy
Gw‘*&s*sﬁaff’fe%yeqf%f graft verps bostolisease ot ransRiRp fiedies Pasel s fiseasg ‘1?&%8"“
inflamgriadon pbelyagingoewnedd by UN eadatiinioDimaiyn skidrbenigspresradchypestippityecertain
m:croﬁﬁ 'Eer‘c!&ﬂ ﬁgud% Inﬁro@alg)y (8&)9 &le&e&ﬂgﬁ]mienmp r[lselta%@lbéey Bor‘eh@burgdorfen

[ mmnocogljt3 ‘%at e and/ or ant| g ! g lét .
Versag, P SR RS Sy G Dl RGP Tpffr omdon i s
endonietmigtiscaved hipretimmpéutsindrowd, biewhoysiapdystiriqgonil maging bleding. 9y at e

menorhé}mjﬁlaélji |sﬁlgv1lfsha@xer%ﬂp G&le afhronid &p%@)hiﬁlgs (inbtuditg Bx@ﬁfcrattv@ a
glomeF k{’eé’g‘?“é g \I\Iltt‘,ts-ﬁncilu(:cni1 dgl dgsgagef tcr?rg gfr(p.e‘%op%g gcrz]‘} fortmg'tgog emﬁ)tox:c shock

nu C
and RO GTE BOFRTRIBESOBI OB ETRFdciacreipiesesot Nabeiner's iscase,

Amsmkn%ﬁnapffarkﬁ%ia diGeyide Chtr@dﬁioﬂnoag&ﬂEﬁerdsﬁ@éﬂtﬁdﬂngmemosa spinal muscular
atmphé récergl)s{l eléglg’rhnog)arln)lrepogy%aa%sy:aﬁm# al}i’agtﬁggam%aéc%g‘migl JqW%ms of

m nistration
the lungrdney o 1156 dypelyregited HPEGRstiney dsenes: Bitpule ypraropiterglorit stonosis; urinary
obstruaPPiyh@abd; Bhriz6Omt@RPhal i@ tymidist. Pakiradmorohalignant indications for
therap?ﬁgrénhgcﬁhée &Bna&g QJdg';hé?noElp wlemdgrgaﬁ, vmulag &0Ese u:l;exreﬁeﬂ&us aggeeosclemsis,

or exanp ?{) i shed 5March 14, 19 n
CorOnTHHEE f‘ﬁ‘?aﬁgOfP%?é“e[??é) Eﬂ"’“@‘é & ‘P‘Fféqﬁ'é%?%'ﬁsp’@?&ﬁ’éﬂ‘s‘é?"“g astna:
chronif prbwcide bronshieactasieret ¢ypodibreds). There are two nmj or

aPRE ARE NRGod} 9 a@ffistcled & AniRaa lauﬁhtai &coRGHE k,(oapaezmahknyas

ml:rave\%l?u& 891%?’%8 at:aon,\r)l \E;'as\é CBSOOE' ?}y cox\lr}}mgogs 18% (RI%E’C!’ g{)]c%l of % Fy 1ht{:amuscu]ar

intrapegigoineil, rnsaopqq?r@e@%»dubaw%i, fgya-prquise, t“ﬁ@y'ﬁ‘éﬂ' lwweca‘m}afmcy or
inhala@dn rdul€ IBdbRoisbRnmsrhdd ofamtahtdba s gr@ere@qui r ed. For ex

v IF\éliothe!: ﬂ}&%'ingreﬁ Léau&cn%f 095345!: %K‘ixé a&E l)fIH%RQEt%m{y m&gd ontﬂr(];?ype of

i uced 1 nto hese 1 s0l at ed
dios G FERTPR Bl P PSP oo
adminp@red Prdreventivdve herdfatic p@pdsdsypragiops thegapy, du paniiteclinical history and response

to the Qxﬁ&ﬁ? %rer t@td?sg‘et}Ml Bﬁ’.e'%u&&?ﬁ Mﬁlcﬂﬁ r@IE e §os¥\|§] kuﬁﬁ:ly@nﬁrﬁmstcred to the

nmpl anted intQ t patien
puengp e tigje e @yer &3gtcs g a%ﬂﬂfs% %@é‘y e iged pe gf"é"eaa"\%**af?ﬁ’ é’i’vt Bpe o
about 208¢ npofghsdER anipdy alir exaigle, the fited debe manbg appweimetiy 428w, deproximately

525mg, %Qmmhta?k@mg%l Apﬁ'oxn;g?@y Ibﬁﬁlgefmaw%yy dependl ng Upon
V\A’%‘F}lterre]:gg ? rl,(lilgoseel 9 i teredsthéscr ansm%g( re [ bc J I} scfcred a roxlmatei
ce e AT fped dosgg pre g THe &IPS G T he ™ P v

every yagk, emdnatqbste.ry Mmpmwwwweéﬁ%wmﬂﬁ@mﬂr Pre f wpeks, but

p;-efer@fy aﬁhkﬁd rﬁte@ eaae,j Lvebat thm&ei; gy, Beddniplel ddnthbd b B aifigktetentl

d:seas?ﬁr%ﬁgcssmn a%ve Iegvﬁn or &Felr tu?e as Qe‘f Q%E&EE 1"’%" nxlt"orr gxra]tmple Ifnl'om about two,

three, gr&up |umma'pm'd§ oTEcreixgyt dops fBi‘B‘t"af“?“Bﬁs“ﬁeét hod, etc. A
commonly used vector for ex vivo dellvery of the gene
is a retrovirus. The §urrent|y preferred in
vivo nucleic acid transfer fechnlques i ncl ude
transfection with viral vectors (such as adenovirus,
Her pes sinplex | virus, or adeno-associated virus)
and | ipid-based systens (useful |ipids for
i pid-nmediated transfer of the gene are DOTMA, DOPE
and DC-Chol, for exanple). In sone situations it is
20desirable to provide the nucleic acid source with
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WO 2006/ 078307PCT/ US2005/ 021287 I n the preferred
enbodi nent, the article of manufacture conprises a
vi al containing a fixed dose of a HER anti body (e.g.
ert b), wherein the fixed dose is apprgxi Ly
H}ﬁ‘é n'}Sprom mat el y 525ng, approxi mately 8191%[:473%%(%{")‘(1287
approxi mately 1050ng of the HER anti body The article
of_rranu acture pref rabl further mpr | se ac
R e L
more ngintenelT¥t drisd efrihetahlé’mm Jradotgpabodinena @aﬂr@'eaf th‘pfét“? foyad dose are
admdls&gh%@le@gmnut not limted to a patl ent wi th ovarian

negcg%éug%tg e Brrelgef):rg‘%ed?amléoaa rcl,r(f‘t% txwatlon, dose ‘%}%Eﬁ %F'FO%F (e, ﬁ
pertupEty ef PPt NB@EIZ)B40ms K*e@itnati@e) @aﬁ@@ﬁmﬂe@'w%mﬁ or efpgases | o
appmﬁms{éipxzo&o(naﬂmameasse(ﬁ)) st alfnlbéﬁ@ Orid @SiGterakte dos@ @i Geferably

admup s%rerl et}out eve Oisweeks (g /a%tal gfl aISIQastI;%VoS do?gﬁf :%’iP&%%é'dQng

Pi-on~an hos n one
e nfkfé‘ﬂ‘i"?ﬁc}mm‘hffH’@feé?dternéqdé"eﬁﬁ"f ‘h‘*elh‘lﬁ’l“ﬁ?:f”ﬂ?r"é’“%‘%%i‘ fosgd ot wo
appmwnaéi}swswﬁf @t BERanfibod S (. g \perdimbPdad Aintn Bterad, for sx@pleldetps eceks.

Ac::corg:n%ﬁ%l %&d%gt,etjng {vﬁ&a@@g d&fther}%’dtdmpmmﬁggl Qg ’F ane ]year (7

contal ns I Xe ose of approximately 420nmg o
cycleg) @pdIopags Aggsired: I n anot her enhbodi nent, the article
of 1n AmmttfeaBddibe, Ofxed0ORPF dppregmitahio! OmnanSHEKMambeiy (¥.gapertuzunmab) is

adnmfls'(t)el:eﬁ ks aV&@Lg J&&%ﬁ’du@&bﬁné de %1@1@ mERSEncP Eos@@ era%&xﬁmate@l 5¥5mg of the,

t ng pertuzumab, and a, secon IF(Y 31 %on i 0S8
antbgy. A0 g aﬂ 8f‘“°éfﬁiﬁ“&ﬁ*l“ffé1f’séf Wé"z%’f?ﬁ“ﬁ% BEF PUSNRED  Veeks
accordifipVid this erlMedogitt of Material s The foI I oW ng

h y’hﬂlﬂ Trfatne- BT Iplowl;lés B ﬁ]@th(h%%ﬁ:atb@ EincerlR R AGiah &den\‘[\doﬁlh‘lstx@ Siministering at

¢an T 10801 Uni
s UL G e bR Sk sy BBt N kot Bl oy
525mg\agrrdsiodiply %@wgnw#owﬁﬁWSW Owﬁb?gmb Dat e 7C2ATCC
1 1@&&&%@5@; QkRY, thd Farien 9 Pbled7 e AATEE a Hibb2id1 6D HER @fitibody,

and mﬁgi‘ Tﬁ%%%h@é&utgqg% Igr%m%s&ﬂic of:!:l'g %@m&%&c‘a ents is an

her detalls of the
antrofebglss phprRthepetc A e RatBE by et EtRIggacion metudes
coadniiO¢tratioh A cbncmgen@x:almplraa@ usihin @paghitesforingigtipnsas a difgleghdrmaceutical

fomu?ah(;nazl:nh QRS cukie athhiﬁlsé\@&lqﬁ Ili!h& @ltdér%m@i'h BrefRriy B&Sk ¥ time period while both
Lncor por ated herein

(or mq-?fgveﬁ At g?ﬂdm ‘}iﬁlﬁfeé‘ r_hgé gar)]o %a{ acn\rftﬁs Thzus thc lantlfnetflib%hte chemotherapeutic
agent pimehe pdpaB Brkidmadrite or(fplgying pdinipitratin SQI?WR@WW1 Bthisgmpasliment, the

n‘uné ﬂaﬁveéﬂgﬁcﬁrétld DREN BT I I shRbabolRdlertaipe R dgehd1d at least one
a t at
admlmstratlon (65 lhe X alg t)odS fstpregcya]b ly ng C? m‘%t«[:Ig E‘%thso‘? I:(;.é'érgbd mosaprefcrably

oncent rat’ ons er
aPPfOBSﬁe‘b%‘S“éﬁ ot MFmAEE R EntinRhofig 2@%’%“ 3geh 7l the HER afbody
are adBijhisledd toRfubtEiIPR HeGdicnERkingBB@iilhier or sparaic famivgtins. [Ta@@ent with the
combiistBTof (hg tl%m&t?erﬂ‘g/ﬁ}:(%lnt %.rg. Htutlétz?f)&ge cﬁ%ﬁ.arﬁé&@ at{m sth asjggﬁc.@tabi ne)

tuzumab serum N . L .
and the HER antlbody (e.g. pertuzumab) may result in a synergistic, or greater than additive, therapeutic benefit

to the patient.

An antimetabolite chemotherapeutic agent, if administered, is usually administered at dosages known
therefor, or optionally lowered due to combined action of the drugs or negative side effects atiributable to
administration of the antimetabolite chemotherapeutic agent. Preparation and dosing schedules for such
chemotherapeutic agents may be used according to manufacturers’ isstructions or as determined empirically by

the skilled practitioner. Where the antimetabolite chemotherapeutic agent is gemcitabine, preferably, it is

56
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concentration data fromone phase |a and two phase 11
trials (ovarian and breast), conprising 153 patients
and 1458 concentration-tinme points, were pool ed for

his anal ysis using NONMEMIM with the first
W%ﬂ’&’“?%nm estimation with Interaction (FCPI‘EHIE?US%&}SK'21287
interaction) method. A linear 2-conpartnent rmdel

best described the data. Body weight, serumalb
adminigrepd SAApFPAYREALPH éooﬁ'ﬁfﬁ‘s'ﬁﬁ%ﬁ’%'@ * Geramils a@ﬁ?’?’f‘ﬂé@&r}@""mﬂm ), for

mstm{éausafaysata&ﬁs oaf - eekng. cI ear ance 35( CL) and
,ggde om hf: I?R a{lb n%n@ antt ?te alm% geu :&%%M ot}{eg[hlzr"é);QLu% l’c€lmcns

ecting I on VO unme a
may t(eW)bmeq therw% ot eﬁavp'qma@md (. el RS PRTSD Mﬂt Shrey be
admidiebd Avhdiéin lhe st HRMdthebaBdulic agdAbis Gifér alihkry ditixqpl e, 3%

chem?tﬁerap?uilc agfnp grt 2ok oth}!rgpcut%%elltl tl%ltyt L)an, ag'mctaé\ﬂ@l ﬁd%{ﬁnﬂﬂ t@g second

popul ation usi ng posterl

chempfperrgfuliq JESPEmeY e & R*EHERR M PifbBY ‘ﬁé?CF‘S‘F‘PrﬁW&%‘a "’éd’ﬁﬂ%{'r‘"é‘&fbat“d
chembthexpahtick@sit @@h aswerbgphitin, cispintn, BSAalipade, cntictasdlingsuolnds floxoiikin,

incm&%?s%@ 3&&8&%) Q%Q&ﬁ / p%elr%&? vﬁn,ea%il&\lﬁéj (sﬁcn & vﬁ@t@fﬁin@ta'n@ﬂ_K 286.

varl a steady-state trou%h concentrations by
"Coclglgobgifprent %%Oﬂlfrwf}@eﬁer‘e@fve BB si nul at ed
S Uxee GikiSpeliio agestt thatppeld chnidnml tithahedtERgntivedy ingladeamsme or more of: a

seconH %h‘@:gnttﬂﬁﬁ a{tnb&?tfox‘ DBk, 2 g%wﬂ?ﬁrlhﬁﬁtbrﬁﬁﬁRﬁk@ﬁdy&ﬁﬁ!\ﬁQsﬁzm ora
ercent age u
U e N Ty
variafi(Jherpofy/apintihody dreggedpedingya dff@;ept@yﬁomsopuatg@@g] gewprgqqﬁ e HERS,
HERZB%‘hQ:ﬂ}SﬁﬂCOQQ}%thg ahhnnm&gtﬁlﬁé}ﬁﬂom edn ishadoxigh, b H@!ﬂatase inhibitor;
acrlan% Q reven or r&ifn!ﬁ grzy ng,‘({)c%rdgf %&{T &l la%ocg&? @q. tﬁXheW);ng}wkine; an
e e

acm{%ﬁ'm anal yses I'n nonstr at e .
EGFRiesidabi shahys BRCEYAD MRESEAT " R 1Y) MERI-2¥iRepi6 gt (especially
BevafiQindtUigi mmmenuai’ uAger e fddd@ek AADSEINTG; dtfredib kieadiahatitor; a COX inhibitor
(for nh@nct% Xef’m r},PQII éte?(ﬁdaﬁam]- Qxﬁ}LnlnmaIcW dﬁx@ é‘éIeH)Ql'b M§@(@)

ysi s were approved
fame%l. tﬁpsaegasedm;h;f?rt(‘rpreeégm%ef TI.PIF?@'II ﬁ%‘a%ﬁl lr?é‘% gahli%gc ﬁépm ISmson and
JohnsWy dr LénefarmibSCRGORRChvalarsiemt Sciweare- Hbibkfa,laﬁéeﬂ)’fthaﬁmdmﬂh‘)fetal protein CA
125 s&ﬂLé &%%mabiwﬂyBJ% YRRER vaRRAS Guch & Hm BkoV B PRLine from Pharmexia, or

t t {
- secill Bt Ry SRS R Ga | R o BER i

théragyde s wrswmakD, extirimab, sftf@wbdﬂqvﬁ? (APEH EW2PY etglsRag a@{Ohfgﬁ ighibitor (see,
for ex&&ﬁ@t}vdmﬁ%wis&dx&uwnt IcrashéancgatiaaboxXLaRiopgaaaet Behibitor such

as topotaca:? %axzp Eﬁgtn% E&E%g %gsm@ klgzgg"]ﬁhngior SQ&‘M I%M%WS’IC!OM TLK286

nistered route every weeks, as
(TELGOTAR) MR 720872 if"ﬁ‘?"fj‘g'%ﬁatdl’f"st“ﬁ@eaf“c" a@f*e?r%mﬂw*éwmgssmd or
benzodidzepihendlih@ichnhiiit @éveitdor Seal3Sldgpant stadacl sos theis cacluding epical or
oral aﬁ&cb%?t! ngggtelg&raﬁwe-rgdum?ﬁmeJlQame@t@rQh gs@cmnkﬂi): H}&eﬁ'@‘i}gﬁiﬁesorOf

bjects unt he maxi mum tol erated dose
mepeidifpSFMARPRIE STV RSBt he hi ghest dose | evel was
I edivedosageror mgofitivabdve ogdminisjerdd @zeatf art thesaprerenty usedsaad in be
lowerdP Dk 88 cdnBlheddSdoa (s%eﬂg?)tdf @magg'ft ar@@ﬂi’k HIZ'U&@ b

ESIFJ g@%&%‘% gbr(])gc &geéapeug(t‘ re%nﬁcs, tlt'l tlengrmai,r e sul"]Vetg Jo fsu U%p Premovg'l of cancer
cells dhd/fy radiptiongiw@dpy® hours, and on days 2, 5, 8, and 15

DUE‘réfQﬂ)lyt Jﬂ@anﬁ&@ﬁd&ﬂmkkﬁ@fs ARAAEd aB3b6dyCHoWE RF, thd DI MRl @&red may be
rtu on
conju%asaf! iwdh %Cétatoxm agent ofr}-efer%bﬁpt%%:mm%r%@g\ga% an&&gxng%tt(}» ﬁﬂe\?.m n\{ﬁonﬁn |s/arc

ec Fi"or to m nut es
internglfzedrby theﬁe"trwelmrg\w ingreased therpcutigrsiicesh ofdhg yrgmocaiveafy "‘Z'"Wﬁg‘c a‘m’
cell tdON@B 8 bihds, nQpRRrmicakeldimes thgy@rofit ffknt Atgkit brardinfbrey with Rickle acid in
to evaluate the overall efficacy, safety,
tolerability and the effect of tunor-based HER2
activation on the efficacy af pertuzumab in patients
wi t h advanced ovarian cancer, in which their disease
was refractory to or had recurred follow ng prior
chenot herapy. 25These wonen received |V infusions of
pertuzumab adm ni stered as a single agent over a
90-m nute period during the I" cycle of treatnent at
a fixed dose of 840 ng, followed by a 420 ng
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during subsequent treatnent cycles. Study 3
was a Phase |1, open |abel, single-arm nulticenter
random zed study to evaluate the efficacy and safety
w8f2055‘/39 3gl_}fferent doses of pertuzunmab adm ni s’i?usfﬁ?nm
singl'e agent in patients with netastatic breas
cancer wth | ow expression of HERZ. In first dose
the cg;,gbhamt Exafiis b Sy:6:860dp R Ghe P@tayt @i nedd, calhedificihs)ribonucleases and
BN %H%ea%ns 35adm ni stered over a 90 m nute period as a
Aé?ﬂ Poadi ng dose on the 1" cycle, followed by a
naﬁﬂ@eéﬁaﬁ@@ffﬁéf@é“d're ambodypeptetyit a'&@‘e‘ﬁ?”%*“\?@é‘l&%“%‘é’“'ampla‘“
adm.aﬁrazsm Btk Entibody bripfotisi :0kbicHBY pencthesaplp SSeq) fbe exmiile, BAPAENL1 published

Marcg YIP Sﬁ% ¢ aéeglmg F\%ﬂé %%Qrﬂ%eﬂ{%ﬁ? gegé?zlacqat;acell\gln Qntﬂ&%ck e nt S

nfusi on uzumab as fr;%
d o%ﬁ@tﬁé‘ro r“aalogfprhm%gejs@&Wadc&r?“{’ fotoply C‘E’S?‘éTdé“ 2 veffy) igig the
patie®’s 05 B vivgantl 6SB0. o & vidDdeliteyWie@uclel a¢ichit B rioniirgdpintg 18 patient,

TS T eie F @:{J@Eﬂnm WQ atien Are Ferniow £
lgggtgfsé%aogxg C% Uggg%m fof &  WOpacens clt ed, th

5/ 021287 c% es. f“? ?{%% tE et eithe
mucleegpivinEsihist W U yoled sl TREF T ATt e patent cthr
directyom,d@ Btamplt, iesaBuiag vdthig pdrdue menebchngs whicy arg implnked inghokeepationt Ksee, €.g.

1.5, P‘MMEo@% 8520.3'3!3 Qs B ]%’h eTl?erlevadet? Eﬂi&hrﬂ:]ﬂes a@ﬂ@lc@& ifha36Singhucteic
Irs

and durin
acids A{&U\iutbie Swél Th% gﬁh&xﬂ;{egw%m} rfgo?on aze«?lncpﬁe nuclcfxél acid 1ssf:fmsferred into cultured
cells rewittauior Umade ic imedyt tha ntended hage Techuiqypy seiebler Ibﬂrwaaﬂfﬁf pfucfefecid

into xﬁf@&ﬁhaﬂ ks i3 Ferdindibit 88 v bt Bosolnbieel@Bdborafon, nidraiGicoom, @UifulichgDEAE-
e caﬂllfljr% nt thr eqt pr .'Q:l r%é/thco!ti ee%e f&gc?%uﬁlga!ﬁ%ﬁ V&b tﬁ%& Lx%ulﬂr@rp of the

dem%ér [ B REEN BEPoRS" Wer & by a val i dat ed
gene S@EEPU®Y - bi ndi ng, enzyne-|inked, inmunosorbent assay
( ElcheS8ently PRemaiss @y nudacheip kBiSitidethioes ircadaladstttan withoirsl ivetors

(such aQ adg;%p ;uy li‘lgrpig gfnblgg borfagegmsﬁagtmrm llﬁ@baseﬁ%l@x% (usefu] lipids for

uzuma ecte mpuse anti -

i e PPt R DBPR PP RSB RBH hsome saions s
desirdbiFianoide e axicihadidabrarcatith an aee! that et the tareed celle tuctpayert daytody
spec:ﬁ(?fglzal A DBued Jemne(pl‘(go Hor ik Bﬁ;et)cell\/\@%add%ﬁ d reBprof dA@ne target cell, etc.

10substrate f 0 evel t to.guant I f
B T e o

endogysicedyibe wtd fermrwﬁng@n% tofecgfiateiuptplsye: Rp"éPStdu’E"tﬂF&t’f Tragmepip fggept wopic
fora §ﬂcﬁm_cclﬂﬁ:ﬁ l&htﬁbdxe@ for Ro@ineWaGn Leliags inernARaiblis tysling, and proteins that target

1ntraccl?lﬁ)a]{ loca lzalg rx]i arl;] en R%%E}\ﬁﬂ%gﬁgg%ﬁ%%ﬁ& gén ggygmm&d endocytosis is
descrr'a@nfvamwlw&v“ eeeh ol Shg-

??8.4%% 61 ’M@ﬁ ﬁwtlg{' ,djr%'clYatL
AcadFeD UA 870MI0BS11 $1900). Brir reGal bift@nieat]y kisan gdat ambingsgdgene therapy

TO! 1] f I V &C L‘]g)\w} 312 97)3 aw LEGI?C Brences 1
P ml%ﬁ%‘%&ﬁl&%nd%’%{%%éﬁsé\%% 8? h(g@&osr’rpaq Vi guasl Fortr a{n e

thereBonpi | er (Version 6.5). Two different basic
St Fuct ukaitlespbatudactuge one- and t wo- conpart nent al
|1 RS Rte o SAE! of Wt fobkndol, ah E}{ldﬂesdf GhhufaiRE @mlﬁxiﬂﬁg rhd@riS Qs for the

treaugcgtlr,?t& %Ja{%ciléna (():tgepg 1501 cr I%Eoﬁlr:]r%n 1 ITes pgogi%eﬁ ’ldher:}&flﬁ ofr manufagture gomprlses

a viahwith e et o) hnBIBR sy eqqﬁawmmamt pEcreseRCRBRF g A vial may
be fo%@ﬁ&lddirm@c{y dﬂﬂat&?é!@ ﬂf&ﬁﬁtglaﬂbr RdskcDdnd RBde lscal\ﬂﬂﬁr asiSyper pleReable by a
syrm%:a?cg ﬁ%{n%e tthg %AI ﬂ%% fgrga]\(il Regea}ﬁvﬁp(le wfatqt:;r g%ﬁbﬁmg gﬁd dose or
50cc gighferp iGPns f}x@m{)@ég@tbw\ u W'nmﬁﬁ%ﬂop% and 20mm flip top
alumiéhh da@ViBie arficldd hafufadi@e qurﬂ&]ﬁabxée&)her materials desirable from a commercial and

user standpoint, including other buffers, diluents, filters, needles, and syringes, etc.
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med(X) where |ip denotes the proportional difference
between the "true" paranmeters (Pi) of individual
patients and the typical value (Pi ) in the

W(&Ppul ation, adjusted for values of covariates e

0A8¥2 of this individual patient. 25The” FWUS%QS’?ZH@"

random effects with mean zero and vari ance w2. The
O)fn m@d?é#en@ HbSaih e b SEIES ékrﬂﬁaﬁé)&%ﬁs&l aefrat c%m;ugn«kaesm dose of 2

f t
r iy - SR RACEY VT DSy Bt Pt Gy Y o,

approxGoirelyl SAtneus appaxingioly @850meqt the HERtntbadd on t hei r me di an

( FRardcot mmaaflﬁépmf&musm@& c&l\%ﬁ.a ,Qakageonsere rrr.eqﬁ&mge inkd@nay
l cal

pmv:dgr{ggﬁel}éﬁrgg(gvglfnrstg{]@ 2 xet{jo%ﬁ :icancer 1e-.nt, d'\‘/cér : |'t) ?no; I)MFJ toa %aaenawnh
ovariaf)cagrer, perifogealpancerSpliipign thity canfep giagatic WEaReqnoqr 6}43%10@“3" cell tung
cancer%&ﬁp plfoﬁz[te c@ﬂ:bl&ﬁﬁ}l‘e&ﬁl can&sﬁ‘ dntﬁ@@ﬁ&mﬁast@r% figdl BRE © h candeh@ient

riabi.li
whose e i Bt inpu R S GRS,
o G prmiptioeng Yo il SRS OV il af"fﬁem e s et

dose O%Q"Sﬂlﬁﬁﬂy Al dﬂ}ﬁ'ﬁiumﬁf ad b &k @d viel@mnting b fisdl faernf approximately 420mg of
i espectively, for individual, and cijflp and eiladd
perrfeénot e t he proportional and addl tive residual

i i rafbr preftodimentyahe Rl GRTEF TS P ORI SO PSR T e conains 2
fixed &&rooappfeﬂmaemmd)mga;r peBRCes, |1 BPRI G chr@agickixed doyABY approximately
525m ?ﬁmg,ﬁ)BO?PCT/ US2005/ 021287 The rel ati onshi ps

bet ween structural nodel - based Bayesi an esti mates of

t NB-pRPpresibeidteErials and i ndi vi dual covariates were

e Xp¢ follcathg Gybeidrmia calll tings havBbesedtpeyited mt@;]hq& Aepaigan }T ype Culture Collection,

wgme@%mrgg,@g@gvg&d padsMs 98 2olinexoefsachraef. each covariate on
g@gﬁ fers was t Cergo |n|t|aIIy P‘gﬂl} gnfluence of
?""31? i ndi vidial PR paranete E
cl’6ar ance and vol un®r6HR Rél5cent r al © 'éll?gﬁent) was
exasn ned. Then, a fandc Hpemars at e nocheberfionybhe

i ndividual PK par anpt@rgiegs 5 ConglhuGipd by
i cant covar]ates into the

i ncor porating the SI'H%’F.
medel . A backward eMHHREPYN proce¥E WaE” used to ,
d Fgetea® of theinfehtiva hre Mosraed tythe fofitprged nof-miting Fedmples. The disclosures

of all c!ztgltghs lﬁ QQQLC feat$n RaLaaRtl, %Eor;kaateB 6l B}irddgen@l y t he

significant covariates in the nodel. Wen highly
correl ated covariates had a simlar pharnacol ogi cal
meani ng (such as wei ght aB¥AMERELl only the nost

S iﬂ%résia& &Q:Bpli A0bARE hW\Bpulfieh fianRebkindic (PReandprelBdive chlatiBes for the
HER antnbcx%ipﬁ Cu%\zln% aJ exa ?gxe Fa%:kilatiﬁy &@tgn \I\fI' g{ﬁ tﬁ)@éﬁue ﬁ&égﬁ%g £r fixed,

en col orma ne
body vfepghtalraseso)pmﬂabqs*’éﬁowemﬁﬂbf&é| Peryzumab waysdipigiptares By LY afgsiog (a3 weeld)
either &Q%@dﬁ%ﬁdﬂoﬂ 0.5 Ak & afikdcies $120 mg or 1050 @ERPaNEEERNsenh

concen%'atiog ﬂ Am o%c @1‘.;1 L&Jt(u@l)ha&qﬂﬁ:hss(om M)rééﬁﬁﬂsﬁglﬁt)anﬁrﬁ%nd

based on
1458 RIS SPORES YerTPRHBE aealﬁrsamg Né’?@‘%’”ﬁi &) dEEeP A g o
estimali@S&ith Intdhedon OB amdragpo Brhetted. idingay & dmipgwman ohdetigt dyapie de data.
Body &Jﬁt erufrrra%ﬁﬂ Cﬁ@sehﬂ afickiGe M@Jpﬁh@as@:terets@ﬁﬁc@mc&&‘akey Bfeciing clearance

function IS approxi nate i.strjbuted th
(OO 94 by PTG RS TPl B R dr g ol
comparnuenioefc). g ﬂl{ﬁﬁ'&ﬂéft‘@@"@é’t%@ﬁ% Héay find[2[74 brespectively-r Beighealy
explaiftd 684, b mt?%t%n@%ﬁﬂ% lfJIT@L |EQ:ﬂualiﬁ:S)f mtg-fﬁaaltb@;ﬁﬁmﬁlm\M&deﬁ @inp) €posterior

predlc%\‘e?\éllﬁqbik}g\vég gﬂrod pejfe lﬁﬁn(:ﬁ naa mgzkr %T%?%gn wei %hlzmartadl I%R brgéé &9% only

28:231-52(2001)). To discrimnate two hlerarchlca
nodel s, a difference in an jective function of
greater than 7.9(1 degree of freedom, which
corresponds to a significance |evel of p<0.005, was
used. The fraction of inter-individual variance
(% variance) expl ained by the covariates in the
regressi on nodel for a given PR paraneters (e.g., CL)
was conmputed as follows: 22 20% vari ance = ( CLBASED
(33CLEI NAL x 100(3) w2 CL, BASE Where (02CL, BASED and
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creating data sets using the bootstrap option in the
sof tware package Wngs for NONVEMIm (N Bel ford,

Ver si on 404, June 2003, Auckland, New Zeal and) then
obt ai ni ng paraneter estimates for each of the

WPSPI'SBHE data sets. The results from 1000 SGHEEROEY1287
runs were obtained, and the nean and 2.5" and 975th

rf:dugeg tHe F&Ll‘a&oﬁ SanQ&‘lﬁPQ Etgﬁgst;t&ou%niﬁc&%{ohsﬁg B E% and%tilgpr reslriw ively, in 1000

opul atl on parane
S'"‘“E‘Ifﬂrﬁ’&lf‘ébfp cEpped Fi8 ATRgE A BESE L T s G T leghoved
the ppraentaghd ph sitgeats with P@Btee fibady-stalv@Ghh CénkdnRatini Babw LHEE K0 WO were

s:uulh&si’ﬁgwtnéf kel QJelQlﬂ%neBSt E’Asﬂné tlywag Eonllll;h@d (L;lt Q%Lugmqlglluzati antibodies are

% he ob serv Yano
wpiq ﬁgwﬁ% Igﬁ‘e‘Pe aﬂﬂ)ﬁ?ﬂfw&&mﬁe mongeaf ﬂyfz'“(r@dmaf admigisteringthe HER

antibgdyopeiviznrb, Whglefixeddveokiaagaerd nodel i nprovenent. |n:
G lks WR, Richardson S, Spiegelhalter DJ, eds. Markov
Chain Monte Carlo in Pracg ﬁﬁ Boca Raton: Chapman &
Hal | / CRC, 189-202 (1996)3 n etal. Bayesian Data
S‘““GS%‘H’P%FS Boca Rat on: Chaprmn & Hal | /CRC (2004) In

. , t
paﬂl%ﬁrﬁ Céj}'ans'dwg%\oﬁ1 0m(]aﬂr CERT ‘Tase%b o'\pCP €% ved data were
é&ﬁ!phvaéa Plgtice. Setisb e et e 'Esééﬂflofsﬁtﬂdbt b saluggsthd sofety, idkesbility,
and pfr@@4calinctd prafilee clipertulinab sMaaialereg ReHKnoushiea éadgféa,];ent 10 subjects with

advarQQiQthalta* ;?xghcf)i( TﬂRQ&hems'rJJ&lzeH gholgfgof gén[cl}gulmab adnnms eret? lgz l!fd‘b’ E?ute every

r and par arret Lers,
3 wesk A PURPBE NG B el ds10m ety inftig insebsaventcyeles. Doses
were estadated €43, 8.9, mélmuﬁ atlorfs oMar 6 atRetOdttHROBRSmEh Blihed &
MTIS abakfled orm%gﬁ@t%gs% b @ Cvas%@rgél %drl}(gethedflrﬁ I:J:]'c %{gﬂg&g Qerunhsan?{)les for

atlstlcsfrom he sinul ated dat'aset

dete e B SR BTl P Fd it P e 45 e e o
the IVpn‘%'%ﬂﬂL?é 1.3, 3 PPO houss,and dyaaye 2.5 Sratdd 6 Dyingibd seashdrtetment Eyb1g serum
samplE fEHASEninidn Of pe@RAGRE cdnbentMbi Werk kool btk lo%ldgé 2h &Q%stﬂnl%wmg

mes&z‘o@}%ﬂ; oL a%é"o Selg exceed the realized val ue of
bserved test a’flstlcs according to the follow ng

wa?twaﬁﬁphesegi qﬁgﬁalﬁh@lgm mulficegiergdjal i\ gystualy the PP@) efficacy]safety,
toleralplit dnd yhe el of iumGHbhsed MER AMRIoR o the Sffichs of faRuzihhi Encpateﬁﬁ with
advanéeu B%AHQ:%CMI'; @nchttﬂh- @&a&%‘s r\étg%ctl&s t(! o{ﬁ@%&un&i ?ullgwu% pnor cltlermticrapy

true and 0 ot herw se.

s o RS B LSS 15 dglpgaen o 0mnwt i
duringtieedf’ pyele df Wm.trhg a 638 dosy f@40kad, ollywed By 412Pmg ﬂammsnct dv, detivered as
a 30- rrtuﬁx&tmft%toat:\leﬁt_’i |u}§§ks 3!1[19{&@&(;3&%%& dyc:g@t[ﬁn Ghic first e(nﬁ QDB reatment

roml tg {, nd Men 199 supra
cycle, ferum sarapl%sl 06 netenfm ati 12 f)fhrtuz.uglfl com‘glgiagons tgil_ Hlothﬁ &ﬁiiqs‘f éss
minuteg follpyigg thy eﬁ‘iﬂ'f&F e@m@aw atyaysd aghllsc aﬂ@toeqﬂwflmsarms Fer dejermiination of
pertuziihhb BdnSentribns iwdid bonkahd Blior Rake B4R ok 15 TitRted MABIR e S1 Plhe IV infusion

d 9,9,§ L& L hat fell within the boundaries of the
urmg ‘% ¥ gahg%\ %f]%ﬁ quantiles (95%interval), 5th and

9 §f°ﬂ¥ %q‘tﬁaﬁ%’lrareé% or(eg’e% Fipglery.atulticesfer relamisnd sfodyrlo eyilpresd tazte ichcy
and safdl@ bawidiff@ent eke bfpediizineE adnftdiddd Z&Hﬂin@b ag,Eaﬁmq;awhﬁ &mﬁﬁéaaﬁnc breast
cancer '\:wlltl)l(ﬁg exp@%n of Iﬂ:ﬂg mrsg&yée cgﬁ)ﬁ 0;9:14%3? cel uzum%bhas an Y{' m?ualon

ul ation PK nodel was use et er

adminGgrb oyeria 90 igyie EOER MO TEIBAE datrdn i sy ol opa aigpsce dose

. of 420 BS fiven cgand3 weeksght 30lbaimedv dﬁlﬁibtﬂ@rmgSﬁfsM;mm treatment cyc]es In the second

dose cohoH) 6 PlieAd k@R zalah ﬂﬁmﬂg{l& of }Lcﬁ&urﬁﬁ% &10?(% GSvah ?O—mmute period on
béects were sinulate

" for 10

the 17 i 3?5’2 TR Badoatss & S Yritfesdpages Sawses s whpaepteament
using the 20final nodel with a dataset obtained by
boot strapping (wth replace&pnt) the original PK
dataset. All simulated subjects received a 840 nyg,
12.2 ng/ kg, or 485 ng/nR2 iv infusion over 90 mm on
Day O, then a 420 ng, 6.1 ng/kg, or 242.5 ng/nR iv
i nfusi on over 30 mm on Days 21,42 and 63. Steady
state trough concentrations obt ai ned on Day 84
(Cssuough) after different dosing regi nens were then
assessed. In addition, the percent of subjects wth
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CL (4) RESULTS 30 Denographic data. The denographic
characteristics of the patients included in this PK
analysis are listed in Table 2. WO

307PCT/ US2005/ 021287 Tabl e 2. Deno
W(%ngtgg%ﬁrl stics of the patients included %C?ﬁgﬁoﬁsmnm

anal ysi s NbdianRange 56. 032. O 78.0 1. 731 40 -2.53

69. 045.0- 150.6 39.221.0 - 52.0 107.039.0 - 367.0
cycles ply émweﬁawyaﬂssﬁa@f Eivpynatee |°@ﬁ’tm'(’v<“@ FOOREAIPRS Ferp EPllpefcyt prior to the
dose, Blokrddes faowply 68 pldaf iafeon( AMLiK)days B Widlp during the first two treatment cycles,
Additional serum samples for détermination of pertuzumab concentrations were collected prior to the dose and
5 minutes after the end of infusion during subsequent treatment cycles.
Drug Assay

Pertuzumab serum concentrations were determined by a validated receptor-binding, enzyme-linked,
immunosorbent assay (ELISA). The assay used pl 85HER2 extracetlular domain to capture pertuzumab from
serum samples. Bound pertizumab was detected with mouse anti-human Fe-horseradish peroxidase (HRP)
(Jackson ImmunoResearch Laboratories, Inc.), and tetramethy! benzidine (TMB) (KPL, Inc.) was used as the
substrate for color development to quantify serum pertuzumab. The assay has a minimum quantifiable
concentration of 0.25 meg/mL for periuzumab in human sersm.
Population Pharmacokinetic Analysis

Population non-linear mixed-effect modeling was performed using NONMEMT™ (Boeckmann and Beal
NONMEM™ User Guide, San Francisco: NONMEM™ Project Group, University of California, San Francisco
(1994)) software {Version V, Level 1.0) with NM-TRAN .and PREDPP and the Compagq Visual Fortran compiler
(Version 6.5). Two different basic structural models, a one- and two-compartmental linear PK model with IV
infusion, were fit to serum pertuzumab concentration-time data. The first-order conditional estimation (FOCE)
method with 11-€ interaction was used throughout the model-building procedure.

Anexponential error model was used to describe the interindividuat variability for the PK parameters:

Pi = Piexp(m;p ) N

A multiplicative covariate regression model was implemented as follows:

Pi = O (— =i ed( )) (1+0,D) @

where 7);, denotes the proportional difference between the “true” parameters {Pi} of i individual patients and the

typical vahie (ﬁi ) in the population, adjusted for values of covariates equal to those of this individual patient.
The 1, is the random effécts with mean zero and variance @’. ‘The By, and 8y, are the regression coefficients to
be estimated for continuous (e.g. WT) or dichotomous (e.g- SEX and RACE) covariates, respectively.
Continuous varizbles were centered on their median (med (X)) values, thus allowing 0, to represent the clearance
estimate for the typical patient with median covariates. Dichotomous covariates were coded 0 or 1 (e.g., SEX=0
for female, SEX=1 for male; RACE=0 for Caucasian, and RACE=1 for others). The residual variability was

modeled as proportional-additive error maodel:

Ci=Ci (1485 prop)+Eij sa0. Where Cpy; and & are the ™ measured and model-predicted concentration, respectively, for
" individual, and €y and &4 denote the proportional and additive residual intra-individual random errors:

i . . 2
distributed with zero means and variances Gprop and Gadd -
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Nunber of Patients Gender Male85.2 Fenal e14594.8 Race
Caucasi an14192. 2 African American32.0 Hi spanic42.6
Asi an32.0 Native Indian00 Gt hers21.3 *BSA, body

Wéggog@%?rarea 5A total of 1458 pertuzumab gcr%y%%psmmm

ation tinme points were collected fr
patients in the three studies. O the total,

g aitgéxglgt?oﬁsh}oﬁgﬁ,ﬁeér; s&mutahﬁodg m%@c@ ai(eaartegtinﬂlles of BPrK ﬁaﬁﬁbt&rkkﬁd mdmdual
ancer fri

covariips o g4l EERLD- TrgT Prepid eﬂp{oﬁ@” r"i‘r'éagc%es Y B %@8 i onK

parambtirewss mtdenttigllyi the ivflvbrse o pravkriats og indjesighs! H*‘e’ﬂdaﬁ}'éﬂﬁh@ Clem“ce and volume

of the @t lé&}ﬁp@:@nef‘.@ (vasJeJezlene([ 7'ﬁ-;e/a a Qfll cB\E&teSﬁJBél 19r R firkd 1+ BULITRUO parameters was

concentrat| on ect
cons PO E I TRy T e SRR ey el o

detorrgietthg filmy dorariel predel forrsch aﬁxalﬂgaw@armr Waﬁa"gwaly [Rs/Eifiga covariates in
the mcthnthﬂ:an%b c&%ﬁgdl&v@ﬁesl@d Nehigah@taciiyeicaineGEGuHbasdigr /md BSA),
only tgs Engsésflgn cant fatftor uﬁg} i ap n thr'l 91)0 GKP eﬁlsof{ngac%ﬁatg‘ L‘n@({e%iaggd for each PK

tients wth mssin
pumrmqulrms fayia p o Feflnogiel afé “*%ﬁfabwov'ﬂ%slehi"ﬁ@?dws %‘ﬁ‘?&fmd using a
backwi@AlmiB6h prda@s. M ssing covariates were inputed with the
me I an V%% gt%rnauv!: Rru%\%é n{ogeq)s’ aﬁd@msﬁr%ﬂ;ﬂagf Be E:&v%zam«el was based on the

concentration sa ocument ed
e B o CHEaTF I DRIOSEEe PP o G el
the diffeRdRs in Ae GRBSIHe bijbctive fanah i giperivaddbicted distobue gty degtehd frecdom
{nis lﬁ Tﬁ%r%ﬁog’ in@e mtmh)glsbg palrmg{énts @gwetcllx tﬂ%ﬂ aﬁ}@thg Qﬁc&%ﬂélﬁﬁh%pmxnmabon has

par aneters estinate
been sj}g\gr‘ tg Itﬁ’ fe] 3815 rﬁr tl}erﬁqCE E)g)gl tl atlon mcé%? g\ﬁ 1[){/ et al. J Pharmacokinet
PhariasyCISIPETAPETL Tnbissindeiwe hfffﬁé@ﬂm@fsmf&rem@twae?bleetnaﬁncnon of
greategfgﬁlg?;? {T&@&% &E&homﬁ’c!h @ﬁﬁ)@ﬁ; Qa8 snﬁd’fﬁa:ﬁhadagﬁ pa@i005, was used.
Ive 1U
F’&ﬁ?‘é‘g’éﬁf“&'{ rn@ vélbag ra{x u(% \%rlancej? ex] 6}ame n)] l@&gﬁstéscf\n tpé r%e%smnﬁnodel

centration-t
foraamemﬂﬂ)ae&frﬁﬁrﬁ(etg@ch)‘@ﬁ@mp‘ﬁ?ﬁ’d"i"w-s corrpart ment nodel ar e

i1l ust ed in Fi gs 9A-B. The inter-individual
%meeaim L Ki1Z3mas renoved from
ar trenkal el s since the renoval of 20this
ti termdid not result in a statistically significant

increase (k7.88) in the objective function.
Wherdldf el kmrasl mza;n:hqy, represented inter-individual variance of clearance in based and final PK

model, respectively.
Population Pharmacokinetic Model Evaluation

The model evaluation in‘this study utilized a bootstrap resampling technique to evaluate the stability of the
final model and estimate the confidence interval of parameters. This model evaluation technique consists of first
creating data sets using the bootétrap option in the software package Wings for NONMEM™ (N Holford,
Vession 404, June 2003, Auckland, New Zealand) then ebtaining parameter estimates for each of the replicate
data sets. The results from 1000 successful runs were obtained, and the mean and 2.5" and 97.5" percentiles
(denoting the 95% confidence interval) for the population parameters were determined and compared with the
estimates of the original data.

In addition, a posterior predictive model checks were used to evaluate the ability of the final model fo
describe the observed data (Yaﬁo et al. J Pharmacokinet Pharmdcodyn 28:171-92 (2001); Gelman and Meng,
Model checking and model improvement. In: Gilks WR, Richardson S, Spiegelhalter DJ, eds. Markov Chain
Monte Carlo in Practice. Boca Raton: Chapman & Hall/CRC, 189-202 (1996); Gelman et al. Bayesian Data
Analysis. Boca Raton: Chapman & Hall/CRC (2004). In these analyses, the 2.5, 5%, 10™, 25%, 50" (median),
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deterpipef, and That inproved the fit (8=-14.0, df=3).
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eXposylq ml}x"d - Befreamd weigh b%?ﬁ‘\ﬁaﬁ“lga?ﬁ?@' ‘P@FW%‘P"G"W{W aqdﬁ’ﬁr@ﬁé’(ﬁ
pertutuidat fa 0d0iskbikts ABEGhulatcBli@ a Fiken HSAMBEER br WARS-bhskd dtSig repined using the
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subjegggyeeived pEfveg. }fa?r%ﬂfét%?ssé@fw ﬁ'awfesson efcr %OW@ FiRgaf. p mg 6.1
mon(%&%%’r%‘]ﬁ& fnﬁzgt% o'v:g SJ @p-log ngfs 21T§pa|n@633 Sie ?&%‘J& concentrations

timates of the Final Population Phartnacoki netic
obtaifybehdday B@ssiolne 2Bt differkiit igsinpfegitmite wPgihaestseed sinkiditiqy thg percent of

subje&qgiﬁ] §t£aﬁ?§?ate\{@lléh d@fcé'n%oﬁérb%@ QHIrgQ concentration (20 meg/ml) after a fixed, BSA-

based or weight-based dose were calculated. Simulated clearance values were used to determine the steady state
average exposure (AUCssq.) according to the following equation:

Dose

AUC -t = 4
550 L 4

RESULTS
Demographic data. The demographic characteristics of the patients included in this PK analysis are listed

in Table 2.
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Table 2. Demographic characteristics of the patients included in the analysis

Median Range
Age (years} 56.0 32.0-78.0
BSA* (n%) 1.73 1.40-2.53
Weight (kg) 69.0 45.0-150.6
Albumin (g/L) 39.2 21.0-520
Alkaline phosphatase (ALK) (IU/L) 107.0 39.0 ~ 367.0
Number of Patients %
Gender
Male 8 5.2
Female 145 94.8
Race :
Caucasian 141 92.2
African American 3 2.0
Hispanic 4 2.6
Asian 3 2.0
Native Indian 0 0
Others 2 1.3
*BSA, body surface area.

A total of 1438 pertuzumab serum concentration time points were collected from 153 patients in the three
studies. Of the total; 18 patients were from the phase Ia trial, 60 from the phase 11 ovarian cancer trial, and 75
from the phase If breast cancer trial. Thus, the majority (94.8%) of the patients in this analysis were female and
accounted for 1110 (76%) of the serum pertuzumab concentration data. All subjects had Iow HER2 expression
turnor confirmed by FISH (fluorescence in sitw hybridization) analysis and had good physical functional status as
indicated by an ECOG {Eastern Cooperative Oncology Group) performance status of either 0 or 1. The number
of patients with missing covariates was very low (4.6 % for both height and BSA) and the missing covariates
were imputed with the median values. In 384 (20.8%) serum pertuzumab concentration samples with only a
documented sampling date, the sampling time was imputed to occur at 12 noon. A sensitivity analysis conducted
to assess the effects of these imputed times on the population parameters estimates in the model revealed ng
significant influence,

Population PK analysis. A two-compartment mode! described the data better than one-compartment
model based on the change of objective function (8=-736.2) and diagnostic plots. A representative pertuzumab
serum concentration-time profile fit to a one- and two-compartment mode} are illustrated in Figs. 9A-B. The
inter-individual variability term (1) of K1 2 was removed from two-compartmental models since the removal of
this 7} term did not resuit in  statistically significant increase (5<7.88) in the objective function. Therefore, only
Tlew Mlve and Ty Were retdined in the final base model.

The effect of the presence of a covariance term among TcL, Nveand Mz was next assessed, Incorporation

of a covariance terms among T|cL, Tlvc and ) improved the fit (§=-23.2,df=3). However, the covariance terms

were found to be poorly estimated (%CV > 100), have a small estimated correlation reLve=0.37; r cLxn=0.27;
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16.2 (20.3) 16.0 (12.7, 19.2) K21 %V 25.2 (37.6)
24.1 (11.4, 33.6) Covariate Model ALB on (Bius
a) -1.010(18.4) -1.019 (-1.420, -0.632) W on CL

) 0.587 (19.3) 0.589 (0.372, 0.826)pAklE Q1257
W“c@‘/’%’zf% vc.) 0.169 (29.5) 0.170 (0. 067, 6%15‘%53 s
on Ve (0usa)_1.;6p (12.2) 1.151 (0.890, 1.451)
ve.kRe8 19 W haVaite BBidndelol pamngfe%gx{aﬁéngaﬂji noTLRbE. 'l%pr{afglg, the covariance
terms were not retained for covariate effect model building. In an exploratory analysis using the final base

model, no apparent relationships between potential covariates and io1 were identified. Therefore, covariate

effect on Nyz;. was not examined during the development of the final model with covariates.

For the final model with covariates, predicted versus observed pertuzumab serum concentrations and
weighted residuals versus predicted serum concentration plots are shown in Figs. 10A-B. In the final model,
serum albumin (ALB), body weight (BW) and serum alkaline phosphatase (ALKP) were the most significant
covariates explaining interindividual variability for pertuiumab clearance (CL). BSA was the most significant
covariate explaining interindividual variability of pertuzumab central compartinent velume of distribution {Vc).
Incorporation of covariance terms among 1)y, Ty, and Ty improved the fit (6=-14.0,df=3). However, the
estimated correlation was not large (rerve=0.45; ToLk=0.28; ry. x21=0.39) and the parameter estimates. were not
infiuenced (data not shown). Hence, the covariance terms were not included ini the final model. The Final modet

was illustrated as follows:

CL = BCLx(__W_T)BWT.CL % (ALB )GALB_CL X.(ALKP)GALKLCL @)
392 107

Onsa_ve
Ve =0vXx (—BE;-) )

The parameter estimates of the final model are summarized in Table 3.

Table 3. Parameter Estimates of the Final Population Pharmacokinetic Model and the Stability of the
Parameters Using a Bootstrap Validation Procedure

Original Data Set 1000 bootstrap Replicates
Estimate (% RSE)” Mean (95% CI)
Structural Model
1 CL (L/day) 0214 (3.1) 0.214 (0.201, 0.228)
Ve (L) 2740 (1.9) 2,739 (2.640, 2.8340)
K12 (day ) 0.203 (16.6) 0.220 (0.159, 0.416)
K21 (day™) 0.258 (15.6) 0.275 (0.203, 0.480)
| Infer-individual Vanabnl:ty
CL %CV 31.1(11.0) 30.6 (27.0, 34.1)
Ve %CVY 16.2 (20.3) 16.0(12.7,19.2)
Ky %CV 25.2 (37.6) 24.1 (114, 33.6)
| Covariate Model ' .
ALB on CL (Bayp cu) -1.010 (18.4) -1.019 (-1.420, -0.632)
WT on CL (Bwy 1) 0.587 (19.3) 0.589 (0.372, 0.826)
ALKP on CL (@x1,xp_vo) 0.169 (29.5) 0.170 (0.067, 0.258)
BSA on Vc (Bpsa ve) 1.160 (12.2) 1.151 (0.890, 1.451)
Residual Variability
Proportional errer 0Zpp 0.037 (19.4) 0.037 (0.030, 0.045)
Additive error, Oy, meg/mL 2.265(71.8) 224 (0.002, 4.1600

a. %RSE: percent relative standard error of the estimate = SE/parameter estimate x 100
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Predi cted Pertuzumab Steady State Trough
Concentration (Day 84) After a Fixed, Wight or
BSA- based Dose for 1000 Sinul ated Subjects

ped from5Original PK Dataset Acc i

whBIRREEPPEE o] O oos trough (mcg/m) Fi ok 5 L Sy
trough (ncg/ M) Wi ght-based Dose Css trough (ntg/ ml)
BSA- based Dose M ninum 2. 68 12bi88 2. 54 5th Percentile
16.56 16.32 16.86 Median 51.87 51.81 52.48 Mean 56. 37
edicted Pertuzumab Steady State Trough Concentration (Day 84) After a Fixed, Weicht or
BSA-based Dose for 1000 Simulated Subjects Bootstrapped from
Original PK Dataset According to the Final Model

Css trongh (meg/ml) | Css trough (meg/ml) | Css trough (meg/ml)
Fixed Dose Weight-based Dose BSA-based Dose
Minimum 2.68 2.39 2.54
5™ Percentile 16.56 1632 16.86
_ Median 51.87 51.81 5248
Mean 56.37 56.08 C 5644
95" Percentile 115.38 . 110.46 112.14
Maximum 209.67 © 179.06 192.00
%LV 54.05 _ 52.62 _ 5240
_Vasiance 928.21 87093 874.71
% Variance Changed from - -6.17 -5.76
Fixed Dose *
Percent of Subjects with 3.3 8.7 83
Casrouen < 20 mcg/ml

*Percent variance changed from fixed dose was calculated using the following equation:

Variance wrorBSA - baseddose = Y ariance fixed dose <100

Percent variance change = - -
- Variance fied dose

The percentage of subjects with Cggproupn below a target serum concentration of 20 meg/ml were similar,
with valiies of 8.3%, 8.7%, and 8.3% for fixed, weight-based, or BSA-based dosing, respectively (Table 4).
Similar results were obtained from the analysis of pertuzumab serum steady state AUC;qq . for 1000 simulated
subjects, and weight- and BSA-based dosing only reduced the population variability by 2.2 and 4.2%,
respectively, when compared to fixed dosing. The same simulated dataset was used to determine Css,rough after
a fixed dosé, weight-, and BSA-based dose for populations. with extreme weight (i.e., WT < 10® and > 90
percentile) (Figs. 14A-B). Median pertuzumab Css grough for population with, WT less than or equat to 10"
percentile were 72.3 (range: 8.7 to 166.5), 52.8 (range: 6.8 to 125.7) and 63.2 (range: 7.8 to 150.1) mcg/ml for a
fixed dose, weight-, and BSA-based dose, respectively. The percentage.of subjects in population with Css,trough
below a target serum concentration of 20 mcg/m! were 5.4%, 12.6%, and 9.0 % for fixed, weight-based, and

BSA-based dosing, respectively. Median pertuzumab Css yyougn for population with WT greater than or equal to

. 90" percentile were 42.1 (range: 7.0 to 119.8), 62.8 (range: 14.4 to 167 3) and 52.9 (range: 10.2 to 133.3)

mcg/ml for a fixed dose, weight-, and BSA-based dose, respectively. The percentages of subjects in this
population with Csg yough below a target serum concentration of 20 mcg/ml were similar, with values of 7.4%,

2.8%, and 5.6 % for fixed, weight-based, or BSA-based dosing, respectively. Similar results were obtained for
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the analysis of pertuzumab serum steady state AUCsg . of these subgroups from 1000 simulated subjects.

DISCUSSION

Typically, humanized IgG monoclonal antibodies and cytotoxic small molecule drugs in oacology have
been administered on a weight-based (mg/kg) or BSA-based dose basis. Pertuzumab has undergone. testing in the
clinic with a phase Ia trial in patients with advanced cancers and in phase H trials in patients with ovarian, breast,
lung, and prostate cancer. Pertuzumab was dosed on a weight-basis (mg/kg) in a Phase I trial, and then initiated
using a fixed dose in a phase I¥ trials. (_Jsing demographic and serum pertuzumab concentration-time data
collected in these three trials, a population PK model with predictive covariates for pertuzumab PK was buijlt
herein. This model was then used to examine the steady-state concentrations after fixed dosing, weight— and
BSA-based dosing methods.

Pertuzumab PK obtained from this analysis was very similar to those reported for other humanized
menoclonal IpG1 drugs.used in-oncology (Harris ef al. Proc Am Soc Clin Oncol 21:488a (2002); Leyland-Jones
etal J Clin Oncol 21:3965-71 (2003); and Lu et al. Clin Pharmacol Ther 75:91 (2004)). '

A Tinear 2-compartment linear PK model best deseribe the data and in the final model pertuzumab CL. was
0.214 Liday. Typical Ve of pertuzumab was 2.74 L or approximately 40 ml/kg, which is equal to human plasma
volume and was consistent with values reported for other monoclonal IgG1 drugs (Harris et al. (2002), supra;
and Lu ef al. (2004}, supra). Pertuzumab CL was significantly affected by body weight and serum
concentrations of albumin and alkaline phosphatase, while Vc was significantly inﬂ_uch_ccd by BSA. The effect
of gender on the pertuzumab PK cannot be assessed because of the small number of male subjects (5.2%)
included in the analysis. The results from a bootstrap procedure and posterior model checking suggested that the
final model was stable and able to describe and predict the data reasonably well.

The effect of weight on CL and BSA on Vc suggested that pertuzumab might be dosed based on either
body weight or BSA. However, the covariate effect of weight alone and BSA alone in the model only explained
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 1s a predictor for Ve, the effect of weight and BSA on pertuzumab exposures after
dosing might be measurable but not highly contributory.

Therefore, the next step assessed the impact of the various desing methods on the pertuzumab
exposures using simulations. In 1000 subjects bootstrapped from the original data set, weight-based er BSA-
based dosing were found to decrease populatien variability of simulated steady state trough serum concentrations
on day 84 by only 6.2 and 5.8%, respectively, when cormpared to fixed dosing. In addition, the percentages of
subjects with predicted steady-state trough serum concentrations below a selected target of 20 meg/mL were
similar with all three dosing methods.  Similar results were obtained from the subgroup analysis in population
with extreme body weight (i.e., WT < 10® and 3 90™ percentile). _

Hence, it is concluded that pertuziimab PK is related to WT and BSA. However, the WT and BSA
explained only a small percent of the inter-individual variability of CL and Ve, and WT- and BSA-based dosing
do not seem to improve the predictability of pertuzumab steady state exposures. It is recommended to apply

fixed-dosing regimens for pertuzumab in cancer patients.
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8.3 8.7 8.3 a Percent variance changed fromfi xed

dose was cal cul ated using the foll ow ng equati on:
Variance w BSA -based dose - Variance fixed dose

wo EREARR; vari ance change x100 Variance fiXgeHRSGs

The percentage of subjects with Csstrough belo ﬂ% 021287
target serum concentration of 20 ntg/m were S|n1lar
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lmpflcgt‘fonsl Q%Qaex%bs%lxe%; g'gnte;l'éﬁ aﬁfr‘ R%ﬁ@lﬂiﬁc, %ln?mﬂ shqﬂ:nlg of single unit dose,

5 based d03|ng only reduced t ation
i) PR BTy 45425 55 Bragmasiet anf ’&’é%‘@%?‘ f 9“ee‘%/vfﬁre°ﬁ*m
indigdmiratioedi) peatdr eficichcydio sliysigan pldsaibapaieingy unitidost &d ivl Riverdidiihood of

pané’?@x%cc“ﬁngdmﬁo(hoggﬁqu J&J@Icn@hmﬁ ervors: Blhosbh hudfanigbd hlu¥ Qs g@@ﬁcally dosed

by we:%%xt%r %%ﬁ \Agyng}hs?s An-mlg eSmeon d OE}G { q}H l)pg%mlgl%%zlblggﬂ%e HER abltlbody

pertyypmabaping 2 figed d()SFlng@cch#tB) . Medi an pertuzumab
Css,trough for population with. WI | ess than or equa
to 10th percentile were 72.3 (range: 8.7 to 166.5),
52.8 (range: 6.8 to 125.7) and 63.2 (range: 7.8 to
150.1) ncg/nml for a 20fi xed dose, weight-, and
BSA- based dose, respectively. The percent age- of
subjects in population with Css,trough bel ow a target
serum concentration of 20 ncg/mM were 5.4% 12.6%
and 9.0% for fixed, weight-based, and BSA-based
dosi ng, respectively. Median pertuzumab Cs.s.trough
for population with W' greater than or equal to 90th
percentile were 42.1 (range: 7.0 to 119.8), 62.8
(range: 14.4 to 167.3) and 52.9 (range: 10.2 to
133.3) ntg/m for a fixed dose, weight-, and
BSA- based dose, respectively. The percentages of
subjects in this 25population with Css awe, below a
target serum concentration of 20 rncg,/nl were
simlar, with values of 7.4% 2.8% and 5.6 % for
fi xed, weight-based, or BSA-based dosi ng,
respectively. Simlar results were obtained for WO
2006/ 078307PCT/ US2005/ 021287 t he anal ysi s of
pertuzumab serum steady state AUC550 , of these
subgroups from 1000 sinul ated subjects. DI SCUSSI ON
Typi cal Iy, humani zed 1 gG nonocl onal anti bodi es and
cytotoxic small nol ecul e drugs in oncol ogy have 5been
adm ni stered on a wei ght-based (ng/kg) or BSA-based
dose basis. Pertuzumab has undergone testing in the
clinic wwth a phase la trial in patients with
advanced cancers and in phase Il trials in patients
wi th ovarian, breast, lung, and prostate cancer.
Pertuzumab was dosed on a weight-basis (ng/kg) in a
Phase | trial, and then initiated
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using a fixed dose in a phase Il trials. Using
denographi ¢ and serum pertuzumab concentration-tine
data collected in these three trials, a population PK
nodel with predictive covariates for pertuzumab PK
was built 10herein. This nodel was then used to
exam ne the st eady-state concentrations after fixed
WHATDS GlepAIMER) I$ht - and BSA- based dosi ng net hods.
Pertuzumab PK obtained fromthis analysis was very
simlar to those reported for other hunanized

1. nofoéseorbiat llerst enaudixedisiege i of RRTRBLEGY inHEer peraralipn of a
mednBa:'h@ﬁt f@l’%@%aﬁ;ﬂ\érﬁ oPB&er la AGAaN paRE ) wheraik iRhediBRENt is
Ain Chico! 21:3965-71 (2003 and Lu et a
formuiﬁteﬁ! fPhéﬂFﬁﬁB%ﬁfat’PPt'@ra fixphdoger gelegied fom the geyp consisting of
appr@x.ﬁgfaﬂﬁf uﬁgﬁb | Imx.ﬂbﬁemdgbsrhAgst d&ﬁ&&fnhél@lgt hs4@1ﬁga and
in the final el pértuzumab was 0 day.
appf%@ﬁt@hﬂ 1@5@”@f°f§@‘wé%%b was 2.74 L or approxi mat ely
40 m/ kg, which is equal to human plasma vol une and
was consistent with val ues reported for other
nonocl onal 1gGL drugs (Harris et al. (2002), supra;
2. ang u%é ofblafth 1 WKGEM) the Pficiment® forAUIERA fok-ad@mistration of a

significantly affected by body weight and serum
fixeddlope ehperbizLBib te thepalight @Ppawat%me.% WeBkHhat ase,

while Vc was significantly influenced by BSA The

ef fect 20of gender on the pertuzurnab PK cannot be

assessed because of the small nunber of nale subjects

3. (5a 4% of Ralnvdes d RhérBR tRBRbNS&rSs sdiB&ted %HJ the drblﬂm:&mlstmg
boot strap procedure and posterior nodel chec

n
of ovaiigyeanced t hegritenaal f canser, nilepianalibgt §@cer.a ﬁ%ﬁtﬁfg?t@ thpeast
cancgﬁ?ﬁétp%oﬁ@nﬂré‘éﬂ feh tc'&ﬁcéﬁ‘lg%d&ﬁ}s Rty c¥lder; arld@olorectal

ect” of wei ght on SA on c suggest ed t hat
cancgler t uzumab m ght be dosed based on either body wei ght
or BSA. However, the covariate effect of weight alone

and BSA alone in the nodel only explained 25 about
4. g Ay, atice ATUANUAGAITE nERTRTSIS \A A CBfaes Biived dose of

pertuYGmaB espRAdih VeEY fixddi dos8 UBJ8SIkeRdt ek W |Rol®i @hbislig of
predictor of CL and BSA is a predictor for Vg, the

appr@ﬁma@!y oft2QBHg htawméﬂ%n 5gemBuz ARRIPXERFBYur §§0m9= and

appréimselydBoRY e HEREariBagy " abl e but not highly
contrlbutory Therefore, the next step assessed the
i mpact of the various dosing nmethods on the
pertuzurnab exposures using sinmulations. In 1000
subj ects bootstrapped fromthe original data set,
wei ght - based or BSA- 30based dosing were found to
decrease popul ation variability of simnulated steady
state trough serum concentrati ons on day 84 by only
6.2 and 5.8% respectively, when conpared to fixed
dosing. In addition, the percentages of subjects with
predi cted steady-state trough serum concentrations
bel ow a selected target of 20 nctg/nL were simlar
with all three dosing nmethods. Simlar results were
obtai ned fromthe subgroup analysis in popul ation
with extrene body weight (i.e., WI <10th and > 90th
percentile). 35Hence, it is concluded that pertuzunmab
PKis related to WI and BSA. However, the WI and BSA
expl ai ned only a small percent of the
inter-individual variability of CL and Vc, and W-
and BSA-based dosing do not seemto inprove the
predictability of pertuzumab steady state exposures.
It is recoomended to apply fixed-dosing regi nens for
pertuzumab in cancer patients. WD
2006/ 078307PCT/ US2005/ 021287 The present
invention is believed to represent the first
di sclosure of a critical d9sessnent of the i mpact of
wei ght - or BSA-based dosing of a humani zed 1gG |
nonocl onal anti body on steady state drug



1. A use of at least one fixed dose of pertuzumab in
the preparation of a nedicanent for the treatnent of
cancer in a human patient, wherein the medi canent is
formulated for admnistration in a fixed dose
sel ected fromthe group consisting of approximtely
420y, approxi mately 525ng, approxi mately 840ngy, and

5. apphesarting ef wangBcinte off clpier # wempribing tao vials sdeddin a first vial

[ [ : [ e r .
contiing, ket ESE F cpPofdlel BR0h F isdhbBoind &' sssend v
contpias iadired dpgr ohdpperdngtelnA30nwofpesikaumal3. A use of

claiml or 2 wherein the cancer is selected fromthe
group consisting of ovarian cancer, peritoneal cancer,
6. fallhegitigle efubenwastuesr of ciaitrad tcamipdsing dwis viatsamberein a first vial
; = ; e { at .
contaBL L BenTEl spBuimetlf IOBEREY Slihieb FiF; Hcba v
containg affixed dese df@ppraximatglyb2omal of peritizimamg a fi xed dose
of pertuzumab, wherein the fixed dose is sel ected
fromthe group consisting of approximtely 420ng,
approxi mately 525ng, approxi mately 840ng, and
approxi mately 1050ng of the HER anti body. 5. The
article of manufacture of claim4 conprising two
vials, wherein a first vial contains a fixed dose of
approxi mately 840ng of pertuzumab, and a second via
contains a fixed dose of approxi mately 420ng of
pertuzumab. 6. The article of manufacture of claim4
conprising two vials, wherein a first vial contains a
fi xed dose of approxinmately 1050ng of pertuzumab, and
a second vial contains a fixed dose of approxi mately
525ng of pertuzunmab.
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