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Gonadotropi n Rel easi ng Hornone Receptor Antagonists

[0001] This application clains the benefit of
w@ewviogizeal application U S. Serial No. 60/ 58BCBU005/021286

filed June 17, 2004, which is hereby incorporated by

reference into the subject application inits

entirety. [0002] Throughout this application, various

publications are referenced. The discl osures of these

publications in their entlretles are hereby

i ncor por at ed THERA s \ BESEAR '

order to nore fully descrlbe the state of the art as

known to those skilled therein as of the date of the
Relafed Applicatiens descri bed and cl ai med herein. [0003] This

patranis adb@ﬁb@ﬁdﬂﬁl@pﬁ@dﬂbﬁﬂﬂ&ﬁuntﬁB’E@FM 53(th athimiirg cRidgeietberdesit under 35
osc Y bR R D DS AR DIIELDA8 o\ e copo
hereip herefseb@nt docunent or the patent disclosure, as it

appears in the U S. Patent and Trademark O fice patent
_ file or records, but otherw se reserves any and al
Field.of thedpyention j oht s what soever. FIELD OF | NVENTI ON [ 0004]

Th a‘h@ peS@ninvantidneddhden ar edtat €& teatidgqgitkol-regigang ovarian cancer, primary
perit %algarcmon% ﬁ%{o@ﬂ&e&%c%goﬂ_r 1th(h§<l:o§r9)1nl§&QMP%§2 Lh%ygdgmhtéfféggvely inhibits

e |ng rmone) receptor antagonists,

HERglipreigatigess web ps gomeisking ng t hem and to phar maceuti cal

conposi tions containing them BACKGROUND [ 0005] GnRH

B IS a dF ric peptide released fromthe hypothal anus.
—ﬂgﬁﬁm¥ﬁ8lgg£§¥¥%# pituitary gland, GiRH activates the
GhRH receptor. Activati GERAntibbdiesGhRH r ecept or

tr "Iﬂgﬁﬁﬁ fahﬁ]?oﬁr&kp%@%ﬁosﬁg kltlégclzslafe%ﬁ)rértt ha@&i'it@i 6f@gl %Mﬂqﬂaﬁf@rentlamn and
(FSH) and eute|n|2|n%§ or none

survizal; Tgreaenier fody BelwlssRirkisdicmeniers }n@v ed%srla@whéf%qr giegpeor (EGER,
ErbE' 1rbrlHEe1)gHBm1@rwfz obf185t* gy eIE® (FbB3) OGR4 B4R kkap). t hi s

|ra ut ertansex rnone ndent. .
y tp Vaa%lrméﬂ?a{eg \?Xgﬁlp}gn Iggehgnancy. In particular,

pat bglca cond nszﬁb%nﬁm

increyehopicaiaalol EGFRGRhyeTTbseae ImpeetsbHse, Ipk oGy TRYK anisesseipancer as well

as gh’(z)gﬁst(ﬁ?ﬁ§ rfn:lre%sed E@IER xbéebtb%r@sfsmﬁ B6rtefRidiate8 @ﬁlﬁh&éaséa@fbdﬁcﬁ&ﬂ)f the EGFR
n._sex er0|d1§!o uc%% whi ch

e P PRt 8 BT O S BB QU g vaton by o

auto@ D) dintullam‘ﬂﬁ p@isel Bsselpsr agtMdndelobmnlennace oo reatiRl-tei (8994). Monoclonal
antlbgcﬁlgsrdkrgc?ed st%e%FR%I‘ 1 &F\%r s, T8R%Sha E@lE ‘ﬁ%ﬁ)eeﬁ AMfled as therapeutic agents

I an cancer, testic cancer, or pri ma}\%
in thqua@mtloémh IVBERENIET Seetetgo Basclgp @défen@holm Pl Manse! hegrger Research

44:1002- 1004k SHAE adaemes: | wcy &in. U@e@ eygntioexldosat i on of the

O e SrP i B (4L PSRN, B igh S, o of e
transfpprnigegend W]Iromswumrcé ritenicaltyaedtatrgs TR} atel érm piemnlelcwoto oncogene
resulgrf%npaelmldt %étl&lr@ath?l : ghg:inlhc Ec?(ﬁ @rp{hQ FrarRdnRAR0 ke%ffﬂl 'opthQ Bfeoded protein.

K i's thfough GhRH receptor
Ampéﬁfﬁe?na)@ B s horplos RIS ORERL B Pfeasmé AVaE FRFFE fg O giptes with a poor
proghydi Slasnon @zazusseﬁno@ @B $YE7- 182{19@3,$laﬁi‘on ¢ sgenza dot: T0oPI1 NG 989); and US Pat

No. g%H gﬁ@ 5 Ta datee A ?ci"{t ?gtot?o%taxgalc%oﬂues tcc)) Vmétrué fhf ney fpf‘otto ?ncoggnegﬁﬁen reported for
humane@ept. Gverexpresdintof BER? (Fbruensiy b netyuifimslndyriogmes gnilifcation) has also been

obselsvgmvahaicam@ﬁa% a&ﬁhhcecarc%mssrbhhp LibhRR eydo%e&hhssalwa@%eﬁos lung, kidney,
can t ake up to two vvee s to arise in human ati e

colomppoily PanpiPas agrbladgert Ager #nong OB Efpeghls rriYetade (10855 okota et a.

- Lancdh BR387 QYIHN FOEhidd UL [Mv! CEEBISLNG: 935868 h%mmnem etal., Oncogene Res., 3:21-

31 (1? éa{?é Il'ngr{elégb QF Igg‘%’zg 4S€§1§%ﬁ8@§§{10ﬁemdp¥ e?all ?‘céné‘gr }feg rﬁ qOLﬁl@% Borst et al.,
Gyndcolniroplt BHFO4 (19901 W aneghald CoreeartResn?: é@}eﬁﬁ Qﬁ?QMKetnhell (GR¥dr Res., 50:5184
receptor with peptide antagonists. This causes an
i medi ate drop in plasma LH level s. However, as
nmenti oned above, current pharmaceuticals that cause
bl ockade of the GhRH receptor are all peptides. As
such they are not orally bioavail able and nust be
adn1n|stered V|a parenteral ~means such ‘as |ntravenous

I o - . —
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het erocycl oal kyl, aryl, or heteroaryl being optionally
substituted; kis O 1, 2, or 3; RlLis H the
W(b 2wb00m98 ¢ form or optionally subst i tuted al kRgl/USH05/021286
and R4 are, independently, opt i onal

(199@&’:9& 4 ¢y {J@ﬁeraﬁepc 3/19 :66 |1Q§a)e ﬁhau 6tral d!a{ cpgnogRé 2¥4F@§7 (1@%0) Aasland et al.
Br. JRQancdR¥0:358-483, (19838 Willfams adr eul. Pmberw;@ﬁ &saib-y2 (&91)alak<yIMCCann etal.,

I I al |, k
Canc%‘ré !%Eg)é—g I?%R l&éﬁ% ea()ver%xgﬁss&kf grostatg n%id& (é)u et a szzcyr Lert. 99:185-9

(199¢)rkfepe WdBnt. IPythalt 28@3653 0FuRewEOB , CakbeT9-2p2- V(b(ﬁ%‘m ynd Sadasivan et al.
J U,gp%tlbg ylt(e@?,gl kyl. [0014] In one enbodi nent, Rl, RZ,
are, independently, H or Cl-C3 alk | .
[ o@j_lsl]odphdlgﬁteq ﬁgé]lnst étﬁﬁad)llwentmd l'ﬁgan IIQERZ ;theln %)dtﬁg ha‘f% baen described.
DrebRand @N@glRd Zave @&, anﬁbﬁﬁ&ﬂmﬁﬁﬁrhtyzeu ddne feddubidp 184" K \des, fdr2xafuble, Drebin

et al. &EﬁZI%?X&SJOS(w%é\%&rs < %&XtarEéz g}ezzjeﬁnbggfb?f el {l W094/20478. Drcbin et al.

Oncagere Q27 e2VE €198 repprt Mzn@ur@loﬁgnhbod{e@@ﬁ_[:ﬁie with t\mfde;tlnct regions of p185™* result
in syt% ggjaln A&Ro reffobté &leMJ)erJNIHW mgl%iante(ﬁﬁ‘tg BthBIcé %@@JlsloYJ S. Patent
stituted. #0018 I n one enbodi nent, i s phenyl
5’82‘§%}B§§‘tet1 Qetehyr 3 £998C1- C al kyl . In anot her errbodl ment, A
is mtmmet alS U t Gell Ui OO ()t 111 65- B2 @108y Idese;ﬁbetthebgeteyduolgbmmne1 of HER2

antlboJ] odies ¥ W‘i‘llcil ¥ver% qltaxa{:lenzecﬁ usin g QT @%xflélfreaﬁ turg'or Qe!hqt‘rl%g% %HQS %kelgt%g ge?l proliferation

of the §Ké?é*c?hcetbs @Illswnmwmnrg tQ fhe tattilbpﬁFSeeas Retgugisd |bt gt giolet staining of the
mon(ﬁétyte@ﬁt%?ﬂ hbifs. tUQlﬁg t[u's Ry HaxiBu MR BbtdhiedWaRRES an@B¥Ay Miled 4D5 which

dr agen, Cl ClQ al k
mhlb&?‘k"@ﬂ% pro&ra&rd:gﬁ%?n? er % 1Es 1@&13 faneé(edt@%ﬁgéax pr@}g{ﬁ;@tlon to a lesser
exterNRBDRBayl Thomtifody 2P GEs futlprtr foomiad sleysneuHBRZ dvertetkesahgoyehst tumor cell lines
to thé;?-dt&ﬁae Xs St Ll ﬁ% @F Waren@eY }:(6 LE&&Jb&E}‘be}’M @99ﬁ The HER2

onal 'y substitute tituted Wit
antibeypigsidisprissed yl Hodpak o elrrelyrther ghpract%ttzm F@dbgt Lt QereenRegpareh 50:1550-1558

(1990)@1&@3@& s Vi 2o(3):58A10990),1Suu L &l aMGEM L d1RIdAL )82 (1991); Shepard et al. J.

Clin. Sfrﬁraléﬁo SH%%;[I$7 1%/] g%é)r gﬁ%aﬁ aéi} éée%%kok? %tl 2&%‘9%%6 é’ll)ilg LeTws et al. Cancer

Immi@2l @6nuabikey.rdfi25>5-LEBHRPOPHCTRIRG @, al. (C@H@)etn{g ]:8@ mQ@R%);LVuemg al. Cancer
Rese!u%h 5@@3&25%09 &&489%@5&:&1 J, 1%1 é@% 2@3(90)’144,%11@66*5'(19% ~sEkt et al. J. Biol.

e PEUHRAES (EVY: DRI 4R PRIGIATe MRtk SGROREROS SBR: Ly e a. Cancer

Reseawomsmmmﬁh(1@%)taheychwfeeetazt m@@ad 15:§38641B%4 (L9PT). | ¢ Or

EgiAerrec%Fn 1%:!}{1% ﬁ:uérrgrreugeggl I'%l(é (gdﬂe frnurme Zﬁnt%QWAgggg—&téﬁ?Ab HER2,
Trastgpuenab jon SERERIANT | §:S. PatenCNo.GBB24BRY) |is cliricalie pasivo il Rejients gith HER2-

over@t &ﬁfng ﬁgthsyagé MeangrQer@mg hivé rel-elvetl ak&bivd ﬁ?ﬁﬁiﬂh—@z{ncéﬁ’ﬂkﬁpf (B@selgaetal., J.
are attac gcg forma cy

Clin TR ST QOB TG oo Pk EGE DT GoR Y P nd Dros
Admhetrgion atpembera25£199€ Foe die @elatieno bfi @ieniN veithnefiistatin regist @ancér whose tumors
1, 2, 3, or 4, Xis O NR2 1, orSOmE
v ére%’theﬁEhzﬁr@Tm or SOm and G is phenyl, 2-pyridy
3 W]ef H@RZ e@ﬁbogp.epvxﬁh \@ycpus pt[og;gg@]lavp eaﬁt@@rﬂyeﬁ} in ﬁﬁ@@}emtlnt J. Cancer
47:993- 93$(1§‘54*) @ﬁ:t{éﬁz@ébal dn@akh:shs48 h@sgrmgalem @linceKRek. $1:8361-5369 (1991);

Bacuglﬁgb Iéﬁo%r%gﬁmio%enaﬁ n’)é!;( g{Z (E}%@ %Fncm%lgtoz ]dDﬁ\{’?\? é@%ﬁ 8%86y 8695 (1991);
Bacuoer dl. Clulber Repizhvy ShEssa-959pipoR)iKne: 3k k. J6Gapeve 53:400@2B]19930 WO94/00136;
KaspPzgl? ¢ @Qgr%%w 5%77 i 6(1'332) H%o 15%1 ﬁ@wﬂ@? s 1@79 458%13991) Shawver

et al. SarceRes. [5@(1_)325@11313,419@ ‘gn? e,gg:ﬂer ReRg4 pgssg%m%)yttarwgpl etal. J. Biol.
ChebéW1l5160L 13 1@%@9@)@0 s@mﬁtdto@rss 186R%hd Itﬁaﬁb& etlal) ORGYREHD ©4:2099-2109 (1997).

0

eGP BFeens: 5 ) 0 6 BEBnEbe " (I TRy ply members
al kenyl , al kynyl, NR22R23 , CR24(CF3)2, JR22, or
C(=O)R22, vvherein Jis Oor SOm wherein mis 0, 1, or
2; R22 and R23 are, independéntly, H Cl1-C7 alkyl,
al kenyl, al kynyl, aryl, or heteroal kyl, each al kyl,
al kenyl , al kynyl, aryl, or heteroaryl being optionally
substituted; alternatively, R22 and R23, taken
together mnth the atons to mhlch they are attached
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[0028] In another enbodi ment of the present invention,

a nethod for nodulating the activity of a Gonadotropin
worRedoeasidng) Hor none (GnRH) receptor, conprisi ngPCT/US2005/021286

contacting said receptor with an effective anount of a
HERSShp Bﬂﬁ\é"sgcléé’?‘éﬁ MY SA B pl as Frapsse o BVASHEH) 893197 (4989)) and
HERZNEP eatypginmMeniog 214 @l adi. f ot Der. Lemped $188, 90:1746-1750 (1993); and
Plov%%B ?zr aﬁn thureg 38(!1 AF] 3 %z%gg%ﬁ% B{)tL f Isg ﬁré;[%g)?s r%tlsﬁlrg¥ llnliorga%%ge]x%salgn on at least
mmh@ﬁ@%@wgaﬂﬁmebntactlng st ep. In anot her enbodi nent,

t herpd @R fat !ar@@edeﬁll}w@(gﬁd af t/zﬁi()usscﬁfngin&lg&tlf’ilgéllk Bk lﬁ!e&ﬂnnerlzatlon is
I n anot her enbodi nent of resent 1 nvention,

toult FORE OB o ST Bt S gt eGP e g Cancer
Resetitch and razomeeli 3651 1051—13325($9296))3E@€R vbduhd l@)ﬁﬁiﬂﬁﬁireﬂ@gands epidermal growth factor

(EG ttjtﬂ'i?%?rn%l? %égﬁg%:kg?ﬁ%% Iﬂlreél(ghn %ﬁq‘l in. bm 111 eleerrlfal grt)\ﬁtg factor (HB-
EGE &ethesHiin anct cnissealire@rdesalef 4/ @Wté Fuitre | LG AAT (16940 A family of heregulin

proté&iRMRQAURNE frk G ARG plicthe 5 o@ﬁ Hﬁgleagelle e{reshggﬁcfs) VibO@Ek3 4 gﬁﬁl TR heregulin
mbodi nent, the condition is Séostate cance

fm@ﬁt&‘d}ﬁ%@?ﬁ%@%ﬂd £t hepraulns lolgiegrd ol iears 1é: 1%%‘8&9(199% U.S. PatentNo.
5,64 h8@amtl Schadia erq). Oputgerieast 1338181991 3t difftkenfiatiGaGak (NDFs), glial growth

factopsr (bﬁﬁ{) yacg 13l r&gatorq{ducl‘t a% Vit ARI[A Qn sLnsory andn motor neuron derived factor
o) ety

e conp
(SM@E)( {F@Q:S’equ_w [sge f(xr@cqe@ ,ev(%upqugfh@qus) L1235.257 (1994); Lemke, G. Molec. & Cell
Neurbld:. lPQAWZﬂGm 1@9@ edd14e Ykl Pradn. RS By IDSSQ@gg)Z !R&:ent@' ke additional HER ligands

wereb R e RS bR o ey RS MR Chng e 397

509-§ By 19pGuind Cxreatwiay e pl Nl /387412516 (1997)); neuregulin-3 which binds HER4 (Zhang e al.
PNAE g%*AG @%?é) b&k26 (Yd9%§taﬁylle)m9% EI?H ?él:ln)ulds Yeka i Renzl BLagz9ls2681-80

- énoxy) phenol
(199?)&% S}Et 1aiﬁ1\‘lélf‘i‘>?f“} epfregulineglsp 4 4-y| ] piperazin-I-yl}
e twhyle EGEIainﬂ G)‘K%B& dldhet, bnﬁ |HIER2’ lEGH st{nﬂﬂaEeéEGFR and HER?2 to form a heterodimer, which

actlvgtasl_ti i Z m az O ﬁnsgl ;%uprﬁl t%l;l |a(§ I‘E%[Rﬁ alﬂ Olhe] heteéod r?ea []amerlzatlon and/or
transphq:;s;{hgtwlan@; @p;yﬁrpt]q eqﬁy11t9 the IiERZ[jgpszqe fngba. 2ok Eadp a7hl], supra. Likewise, when HER3

is co- egprég?eti Ryth pﬁEﬁ@ raﬁ‘%étiﬂe s1%na]Y14g EQ)&'er&UA 2919 élﬂlbb(ﬁ& du@cted aiams? HER?2 are
g | sul nyI m da y

capalg éﬁf B&P%{&'g'ﬁ Fongpf% %i}vmsljn atg r{%|€ihﬂ7é,269(20) 14661 14665 (1994)) Additionally,

the affinfiy( of HERS3 fof he(r@tl]ily(llmﬂil) fs mm;ehs):@harm)ghar -affimbt)OBife7w HEh etoekPlesséd With HER?2.

See a%s}) H{ep %Iazz.yﬂmlaé %*]%u%{/z%%%ﬂSqBF%] %El_lg&jﬁ ZlviIOrIﬁlS aIl PZ{OC i\l tl, Acad Sci. USA

92: 1(1%1214ﬁ5 19%()}%{4795} sl FroyseaiResn 86:167- 1465 @Qﬁ) wp.th respect to the HERZ-HERS

proteinZorgflext @IERA BN ERBNRY a) actlbédighﬁﬁé J:Jfﬂp@@ @ HléR?y(blnaway and Cantley, Cell
78:5.3 4D thylplpera2|n- 1-yl } met hyl ) qui noxal i ne;

é ?% S) 4-[2-(4-tert-butyl phenyl) -1 H benzi m dazol -4-y

']1-2- methyl pi perazin- I{&hﬁgﬂ&@ﬁgl)qU|noxallne

N N‘vg aﬁ&éﬂé’ér is ’\ﬁe(m%st{c%ﬁérr ?agﬁlé i mn'gﬁgznaxrcy ﬁf thei ﬁem?%e ref/roguctlve tract.

Therefﬁrfh@ estgna{e{l @g%;oaﬁgvlv Fl-ggnews PEYEPH mt&q lﬁp\t@hways, with approxunatc 13,000 deaths

“from {hb'Hlkb@slaZH’aﬂ&rﬂ&Ztﬁ) Jld'errcéd obvarin &hddydrd¥cf@hBZiehted withYlatinum-based chemotherapy,

often (30m1i)1 \%tﬁ:'lg%)](grﬁlaéilﬁe_r _evl aj;!ngs%ﬂe&%ﬁ& ﬂ?,f‘feoaéez%‘]v tlﬁrayefutlc options. Patients with
platm}lpfsg@mgpzdquase dre giteh rpetteltyd Vithoplatimmo bt b swbstanGal pfodertidn@f patients have a short
durat{oﬂf of E&Jom lafté? 'rQ Qr&ﬁﬁeﬂy lF])r thélsy'wpﬁ Bl%lliwmnqgégé d%e%é!e o tcome is less favorable.

% perazin- qguil noxal |
Topopegan #Fé’PPfB‘S?Q Bh@?%qo? and]]?.qu plfﬁaﬁtﬁliBIPA)iorwpt}ems pyé@ q: Jpve failed initial or
subsedueyd ch}ﬂiﬁﬁet’hﬁ& ) gboRE XAk dritRsin ﬁ'af);{rélve& 3nly ¥dAip@inid with ovarian cancer that is

I RN ARG T T

4-yl) pi perazin-1-yl]methyl} quinoxaline;
4-{4-[4-(quinoxalin-6- ylnethyl)piperazin-
1-yl]-1H benzi mi dazol - 2-yl }benzenesul f onani de;

2- met hoxy-5- {4-][ 4-

(qui noxal i n-6-yl net hyl ) pi perazin-I-yl]-1H benzi m dazo
-2-yl }phenol ; 6-[(4-{2-[4-(|Hpyrrol- 1-yl)phenyl]

- 1H benzi m dazol - 4-yl Jpi perazin- 1-yl)nethyl]



10

15

20

25

30

35

yl ) met hyl ] pi perazin-1-yl}-1 H benzi m dazol e;
2-(4-tert-buty|phenyl)-4-{(3R)-4-[(2-ethy|- -
woreaohpb73bdH i m dazol - yI ) met hyl ] - 3- net hyl pi perei/ns1005021286
-| H benzi m dazol e; 4-tertbutyl phenyl) -
haveghqynagytia] “[SQ‘?Seéﬁ"-ﬁ?’i 6‘%5a %%WSPCFW"IVFﬁHﬂ%leEﬁIWltHPI?‘IH‘)‘WéYSﬁW‘]dlSCaSC with
a mediai b digdiqa-fpe Elﬁi\Z\baIbf ] Zj/l18}veék|;‘|-l\hlﬁcﬂ3deﬁﬂyd;ﬂ&ﬂklﬁg results with gemcitabine have been

repo%?_c}_m llt%um - 1'3[%(1 ‘fa51an Cfir}g':Xrl v11th Partlal raeszpmhses 8116377 lefdmég to increasing use of this agent
as 2"( ]4116|tl§gapy oﬁy\lvqyﬁeqhy{: )s.alc]ehrb)eqdjq)rmpwj amloingrpved therapeutic options for patients with

advaﬂce{i Gvﬁlgn%aﬁgﬁw Wh%mrgﬁgt{x% hellalktslhmquiéé)l - 5-

y ITEt perazi n-

- 2he Eﬂ%& ﬁwag GP‘F%%‘I%}%%%?PI] receppt (HER) Al Zesprior tyrosine kinases are
implﬂ;atéd@n ke 3atﬁigm¢hs F-ovarian cancer. To target the HER signaling pathway, pertuzumab (thuMAb
2C4 Svg)atf) ?ééflf)la leg a urqlg‘rlzlz;%d ﬁn%bé/c{y)thnFﬁbhl}/ 1[’1@ fr)ngrrlzar«ié?n of k—lEX& &’l-th 6tl[er H](ilk receptors,
therelpy i{lhﬁbi[ix(gzig@ﬁhlyyen@hqmpty;ahon and actlvatlon and downstream activation of the RAS and AKT
pathwdgs.] M dazol - 5-yl ) met hyl ] pi perazin- 1-yl }-2-[4-

(et hyl sul fonyl ) phenyl ] -1 H benzi m dazol e;
N, ,\C'ge&p@{alﬁillras N_CT gfe% ipa ywetyeéturé?rhw 1s5nd|1fsétle11]§?r usp [iPRRCEFalc@pd lung cancer.
The Aesydojnimdi fayitiligdiwpRtisaaf sivgle 4geptlgemcitabine include cytopenias, with an incidence of anemia

and r%u gi?)go%@ryncg %@&espectx)(/el?/ &I?lgtgéé la]mmon tox1city is nausea and vomiting, with a combined
incidegpp & with-a/13awpadp VA dndiag &rgzadp RV incigdnge. Digrohea cogurs-lgps frgduprttly at 19%.
Rash%&ks)m&réﬂb%@rﬂ& 6B 2R Gl ;14 1% ﬁraﬁeﬁﬁ incRcY.| GeRacdbln® h been combined with

man)} }-% %ﬁ&m?t ?@elg]ﬁ %%?%%Eﬁ%% e Zqzﬁlé??ﬁcaléﬁﬁpcéplatmums without any significant
incregse{ dt-uhegpectedakivitigghenyl ) - 4-

{ 4'TLJS[%ZU§15 lyaL Be]en g’on%ﬁn@;?&lﬂy 4 mfﬁi b{ﬁh Qe%&l co matl?ns of different chemotherapies

yl ) met hyl | pi perazin- 1- enzi m dazo
in phgse 4r1q18é1p({ wa§ a%wweﬂﬁ@ﬁypcb Wlﬂ_l_,l’lo {)l&erve{dc:qdlgqqg pmehtyq toxicities. Safran ef al. Proc
Am. $dcli aTin 0@zl 20:140aybgome it 4t pi D%Bgﬂ 1[‘1(2) By (2001) See, also, Zinner et al. Proc.

- | B benzim c.2-(4-tert-
o R BTl P BB 37415 s oo
Bun ¢rqi. Bepz-alimedss@- (‘ah.ctl@r w1:P19t xbsplvedipl 1) (2000), Konecny et al. Breast Cancer Res Treat
57: 14‘4 {L\ﬂ'su[ac(t 167%I®bf@t8h%%nessy et al Sem Oncol 2(sup1:3[l3) :22-26 (2004), Sledge et al. Sem. Oncol.

I m dazol - &X deram n- %
2(su;}pl3j}2 Hé?@?wlﬂﬁ%?lel‘m t(ngrerfl })@Bdﬂ(&,@%é 9t|zefnelelz|gztal Ann of Oncol. 15:19-27
(200{)4eo[u(eﬂltngﬂhyd>mb1dak-1¢nmf tazohmd- il Hemdtyile] pi per azi n- 1-yl

, 2 11‘9; et Eﬁ}j@g%%ﬁr% F‘S a smgi(a agent?ort[rea%n ut %chp tﬁn‘?«g‘ré( IS)SJbﬁ'eE:ts i/éh- adLaglc::I'ed ovarian

cancqr Mete freaied Moth .pzpnyqn)ah:eppfyﬂaﬁl pdlpé]lea)gtlnLresmoryet al}d.an additional subject had stable

diseadd o8 RB4E1 BZRLEProdak Sod @ lonkib ! h DRI 7A-2003).
{4-[(1-ethyl-2-nethyl - 1Him dazol - 4-yl) met hyl | pi per azi
n- 1-yl }-1H benzi m dazol e; 2-(4-tert-butyl phenyl)-4-

Sumidry of the Bivimtion| Hi m dazol - 4- yI ) met hyl ] pi perazin- 1-yl
}et %5!:‘ ﬂ?%éﬂnle'g{t;é &?%&{C&HS,I% g:‘slta {ﬂ§(yt{)f%ﬁs{ﬂ¥%glatﬁum-£eéistgnggancer selected

from Iheygrot}p qopq;sg%(zfl qyprepazzech px;gnar){ ger{t((ng_al éqrﬁqua and fallopian tube carcinoma,

compﬁmﬁ@atthﬁstel‘lﬁg fo A1 pali@AOd HﬁRZ’im}ﬁI%Bai' iy 1]1?%1@ @Eﬁ%xﬁhlkatﬁéh horekétively than

enzi m

TrastézmBt h S u!a ftl?nte%tro%ﬁ éﬁv{ojh]er?pe{lt(%nt »§ac Hﬂﬂoun&s afffqtlveetf) ﬁ%t thg capeer.

et MUOtheHaﬂPm, dezZokntibn prplijeve traibd foi tpeting platirumiresjstant cancer selected from
the g%u;ﬂédﬁs@s@ﬁ%zdf Maﬁ%&h&r pgm:(rﬂ' perifhdal Q4P RN oglan4tube{c4rcmoma comprising

aqunsfr.gqn #iod a%‘ﬂi a @Eﬁ? %ﬁl@tdﬁ )thaij bmdbt@ @ hetqroflimeric pqndmg site on HER?2, and gemcitabine,
each }n—aﬂabimﬂ%ﬂéchmtaﬂé’a%@can&r ( {4-[2-(4- t ert butyl phenyl) -

V4 dazo] - erazin- [ ) )
3 OB T RO e TgrROR SPREf oty A e ggifsppgance st
2-(4-tert-butyl phenyl)-4- {4-[ (I ,2-diethyl-
IH-inidazol-4-y|)nethy|]piperazin- 1-
yl }-1H benzi m dazol e; 4-{4-[{2-butyl- 1-nethyl -
1H i m dazol - 4-yl) net hyl ] pi perazin- 1-yl }-2-
(4-tert-butyl phenyl)-1H benzi m dazol e;
2-(4-tert-butyl phenyl)-4-{4-[(5-nethyl-I|-propyl-IH md
azol - 4-yl)nmethyl]pi perazin- 1-yl }-1FLbenzin1dazoIeE
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2-met hyl -i m dazol -1 -yl )-N-cycl opentyl - acet am de;
2-(4-{4-[2-(4-tert-Butyl -phenyl)-I Hbenzoi m dazol -
wa20pbpepdper azi n- 1-yl met hyl }-2-nmet hyl -i m dazedF/US2005/021286
1-yl)-N-cycl ohexyl acet am de;
2-(4-{4-[2-(4-tert-Butyl - phenyl)-1H benzoi m dazol - 4-yl
fr(]m P kt@ﬁ)r @leﬂnglor)élveﬁr@ri Bydes, prlgarﬁ&m&ﬂ bamm@ﬁi @d-fallopian tube carcinoma,

co@p%/ ﬂlg glltg?f E%x a%{&?%nﬂﬁ% éﬁi?tﬁjﬂds to Domam II of HER2, and gemcitabine, each

lnhwtyeﬁ@@jww@azwcaﬂbmyl ] - pi perazin-1 -yl met hyl }-2- net hyl -
i m dazol -1 -yl )-Ncycl ohexyl net hyl - acet am de;

Bﬂeﬂ()escémml;%ﬂgé}) tert-Butyl-phenyl)-I|H benzoi m dazol - 4-yl

rawings

p| p eigued h-dnd {8 depiethgjtodenRepinstofrysidugs A7-6d »éshin the qpjraceliygay domeip FCD) of
HERLAERnd i aaaneaceylhmtng }ﬁjgxbar sa@ertca R in Bg. ( A-SEQ ID NO:13) as determined by

|§ﬁ31%1glnzrgfnﬁ1yg%%<§qe %mct? up%/en sis QNgkamura eral J. of Virology §7(10):6179-6191 (1993);

and R st PG} k. GRS wp%%» The vayipys HERJR tingagipns or point mutations
weke ﬁ(épar@dﬁ M{b@m us12g'p614m{rél:e £h2m (-eécntnﬁlé&mcﬁﬂ@ ythe BBRIWights were expressed as

qglaon FPE(%?‘T‘IHS lm a ma ahan eypre%smn 1?5 il"hxs e)%pﬁ:ss?é)n m?atsm ugs the cytomegalovirus
prg_mc&t/qr/’:nh@pd{q EWéO th_mn@t@n ar{tl 401¥a2cn(1410t1 wgnpls IBHF owﬁﬁﬂ'@aﬁ)}pf t)‘le inserted cDNA.
PlelﬂrdMé tFh 3R Ohto ﬁ%yéll]s Onpildy @l hgirakfection, the cells were metabolically labeled
ovgrnlnﬁ n § %)Eme aﬁrt?clyp :Xne ﬁlg og'%ﬁgofgle Dl\[lT,l‘?J:o}ltall}th(paY)Jzedqaaﬁ Bo@ﬁk Q[%m and 25
BGi p:pcb@ Z%mqﬁl@alz Ad- @ cysftﬂmep rs'ﬁPéW“ﬁi“i‘Sﬁ"’CfC hﬁqveﬁ@ei Wp?hegthﬁ%ponoclonal

antitdiekaoE @dntrél antib)dieNwiary fiddel t61théd supdrmeatagdthotlidted 2-4 hours at 4°C. The complexes

w%e re%p{t:ﬁed[ %Jfﬂ(eﬂ' tot ae{o 20@ l‘ﬁ%’lke ﬁﬁ%%!eat )%;1 "h&@‘e@&?ﬁo%séﬁaa? RJO '\/4 TMJ gel was

n-1- -1 m dazol -
eleiEtr(& éﬁl;ppto @quﬂl;{a)\e agiéiéa(l)gfﬁ ba @x.toradlo graphy AsshowninFig. 1B, the H.%RQ antlbo&es 7C2,

7R3 ACA- 7108 4E$, 2DK, 4Ht1@nd 3H3 biny b4oine BYER) ECD epitopes.
| Hb %kemgﬁéﬁi shc‘)‘w t}{é eh@dt ﬁ%ﬁg hlShOCIJna]YiJlﬂb})d’@ E@Nalna 7F3 orﬁﬁkbw activation
1H i m dazol - 1- ‘}‘ﬁ? %g
of 2/[(‘(1:3r cqlla ]Tlgz 21% Qfmwf/sedf)ie—rg&({niﬂ curﬁﬁ é‘ﬁ );P? or |7f_1%/ E)tlétﬁt?ﬁ P 52181P1a‘%>n of tyrosine
phpspyiryieiva Fig /2B stbwydosmatdpytise c}n‘-v@ forthe hlylbmq)rrplf 43abdled THRGP1 {77-244 binding to
MéFWJe])s-b ehgnet hyl - acet am de; N-benzyl -

[ 4 ( Eﬁ mpé:g ?&]—]%lrtlgf? %%%&Bﬁ&gblf?e#}mf?bﬁaﬂ binding to a panel of human tumor cell

lm}asrm thi}ER2-ndagriohdhantibodigdJCit pri7Ha Myhoclonal antibody -controls are isotype-matched murine
méroddnhi-aNFBER laPEab AN BiR MARY | Nonspec1ﬁc SLlabeled rHRGB1 724 b1nd1ng was

t b t 125
dﬁ}ﬁﬁﬁ“{‘)gﬁg par: _lc% _g ért}o%frﬁorr#e)d%iho ﬁg,ts%celof Otﬁgﬁ ef%g?] \ﬁaﬁlcsq’or nonsyemﬁc I-
laffeleg FREPhys b Bindime yereriass &an e ¢fshe [tqtaifc)baéﬂtﬂwceﬂdmvﬁéqsm/ | -
1Hi m@&z&l and 4B-shdw)iretdadek hdbqkiadibsities 3C4¥hd 4D5 on proliferation of MDA-MB-

17% (P2 {égnde.sli{[]?ﬁpf&-‘é 4@[‘ ﬁy A IY[]yZ’g cijKr%lﬁ?ﬁe?s wer‘e sccdeil 1n 9% (v]ll plates and

allnyqd}ta aEhe(eéfOYtzé?“ES— Ewwepmwmyd oumm@wﬁ cmﬁm&gé Oéerun{ ?Eﬁaan@bodles or
mddfhmm| aBnd derd RABda aﬁliiﬁey&lﬁh@ﬁ)(ﬂchbated for 2 hours at 37°C. Subsequently tHRGP1 (1uM) or
méldruin al?){l%wefe)a%a (F ané tPcﬁ:el?g w} Eanugat%%or Hl ays| MoxilojaéershwcTG washed ra]md stained/fixed with

azo
0.3% fr@ta{ ﬂolit 4Tc[ cthx(mgpc f:eélrpfohg@tuyq theﬁ]aﬁérllq%ppg was measured at 540 nm.
1H m@&mﬁﬂnﬂiiﬂsﬁniw the-efftc] of mprloplefaBAbivady 244, has@tuhiaplantibody or an anti-EGFR

an{ilﬁ)g ?rag{ll g&%{)emlllent aﬁsoé{an?) o% E—l?ﬁ \klth }ﬁﬁ?{n Fg & Is %lx:)r[a:lgxfg( Iﬂ'w/norrnal

enzol m az 0 Ey
leveb o R £Fig jAmnciﬁ ﬁyqlls «}xplzs_smg high levels of HER2 (Fig. 5B); see Example 2 below.

rret heydure 6A §hazB bonlpary k) a@iiiaslof miast @piid Mamtcidie] antibody 2C4 (mu 2C4) and a
chﬂne 1%(1(4%ah{fraér%e§tz I(PA (');Als%gvrs 1nltlltbﬁ101i1 (Qh_ﬁgl_XIL(_): buLm?%:Wm d7 géglgk%_%ﬁhléric 2C4 Fab

1-yl)-ethyl]-benzam de 3- [2-

(4-{4-[2-(4-tert-Butyl-phenyl)- 1H benzoi m dazol -4-yl]

- pi perazin- 1-ylnmethyl }-2-nethylimdazol -

1-yl)-ethyl]- 1,1-dinethyl-urea; 3-[2-(4-

{4-[2-(4-tert-Butyl -phenyl > 1Hbenzoi m dazol - 4-yl ]

- pi perazin- 1l-ylnethyl }-2-nethyl-imdazol -

1-yl)- ethyl] -1,1 -diethyl-urea;

I\/br phoI | ne- 4-car boxyl | c aC| d [2 (4-

N a o L L R B
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({(2S)-4-[2-(4-tert-butyl phenyl) -
1H benzi m dazol -7-yl] -2-ethyl pi perazin- 1-yl}nmethyl)-
wa200e00mbpyri m di ne- 2, 4(1 H, 3H) - di one; PCT/US2005/021286
| -ethyl -5-[(4-{2-[4-(methyl sul fonyl)phenyl]-IHoenzimd
or intacz @hbrine monoclonal antibody 2C4. MCF7 cells were seeded in 24- well plates (1 x 107 cells/well) and

grown toXlLo](lpzSIS 9%%[31{&% for Wo)dﬁgglt E%ﬂ!ﬁl%l%ﬁérlmegé W&e DndhckdhsAbdkrivdl QNBwis ez al.

% % am no) phenyl| ]G

Cancerllqueg@ 209N %969, | F1% 6§ 1ﬁ§, }n blﬁ&l} %fzgﬂlg B1 activation of p180 tyrosine

phosp]qorylht)dimt Myt“j cells peérhyd VEstiBedinnewir e, ICatde3tdyeattih 6618457-1465 (1996).
(t E?lfr JA an ré[dﬁ%l%tzl éﬂ&lﬁl}t%ogﬁlg an%?ot a%fdfselqllile%(r:eg of tl‘?e vgryaGfe 9?;@( v L}(Flg 7A) and

oro
variaBjle Hebdy 06 £Figyi7 Badpmhinspf yphring prpg]t:]ggql pntibgdy 94 (FEQ Hy Nos. 1 and 2, respectively);

Vi arh R]érdbrm 1xg|opﬁ1ma1%zeﬁ beve?sjﬁl)n 64 @B& 1D Nos. 3 and 4, respectwely) and human VL and Vi
-14-(2,2,2-trifluoro-| - r oy EBBHJ)ND

consegwyfrilmquﬁé anﬁ dg tol«fappa subgroup I; humill, heavy sub ouP }/(% 0s. 5 and 6,

respediviih)} AsRESKE Zitddntify-dyffe}eiidet Bativdep Ytithdiizel 12€4 Rordiéd $94 3hi) mokino m@noclonal

antlb%llyl?%g % betLve qlum nize, Aflt Zlalg V%Sl@n@%g Xndlhe than Iframework Complementarity Determining

Zimdazs rerazin
Regiqhm§IDRy) aye-ift byaeketpy | pyr i m di ne- 2, 4(| H 3H) - di one;

S- (: L%ei gA (04(3 gh%{vtbm@llrl% bffl cﬂﬂﬁpyﬂ:a)) 2C4 (Fab.v1) and several humanized 2C4 variants to
1H benzi m dazol - 4-

t hyl
HER] g ATy EE T Bt Hit e )
1- Bighry b isBriphod-fagranf HEV arkd Viryophianyf inproclobdbenibidyi26mioh white CDR

backbon%la%efeﬂ P[FIZE% Efgl Iil M%}X-g; %die)cpa?{x;s e\FQhQéeﬁ‘ﬁ‘y n?tuteéglletls c’l?hlr_l}lg ﬁ“ﬂﬁrﬁgatlon (see

tert
Examble3pEablei2hirelalsoshawa- y| | pi per azi n- 1-yl

} medhy ho d?lCBerfgct MﬂM&:ﬁMSdamndlbdaﬁ 2CLor4ilcAstidtd ol EGRELGF-e, or HRG-

medlg?( tlﬁzﬁ q%}? ?utgggx{—gcu\?alfletd&o%n%r}é (MAF'I-( enzi m dazol - 4-yl ] pip

me Flayiks) HUA-andet1Byshqwythe aniirchiapié sc@yed¢es bf Bidjuzighiab tight chain (SEQ ID NO:14) and
Trastﬁzuﬁn?l] 1(e£ C[la%l ((Sﬂ(ﬁﬁf\lb 19)“&3@66&9@93/' ) - | Hbenzi m dazol -

erazi n- -
n«%{gp\ryq 21n<211?(§ S(B%’b%s alﬂncdefcrilysmuetﬁgﬁrqf ﬁqraiqupab li%hﬁ_lbam (SEQ ID NO:16) and
Pertu)itln]aﬁ ﬁ@b}adﬁhld €SEQ ID NO:17), respectively.

2 E’S g ?{espzcts scLema&cally % Elng c% 2@4 pp tﬁg P{elte)rodlntelhp glg&hﬂltg @12191131?2 thereby

Prevqmrtghlydqudlwemzatzqnwuthagmlvz}tmﬁCiWIO)H@R?A di oxo- 3, 4-di hydr opyri
m @” g@re lli %@cst&%ﬁ%%? ﬁERﬂﬁERﬁto {uf frAlPR-and Akt pathways.
(4-tert-b %/ enzupdazol 4-yl ] pi perazin-| -
y| Figge H@f‘)‘“P?se”fﬁWﬁ AP Enah & BSTUepTey: 31) - di one:

2- [F@m(a{lélde{pﬁts@cﬁaeﬁuemllyhmtvgtiopdmmylhgefIHERbenz| m dazol - 4-yl ]
raz

DetaHe; escr kn ! ¥h Preferr b diments
opyrimdin-1(2H)-yl]acetam

L | d@eﬁlﬁﬁf(m tert-but yI phenyl )-7-(4-
{ [ %n( y i Hz}t’ Ioh" 192) r@ééf)tbmr&élﬁltyfbsﬂ{é ik vhych bQbrgEfo AR IHER recyptdrfamily and

1ncluflels EG% Ri I-@EE?? E)eg?qttc%rat i? %ﬁ%mﬁ;ﬁeﬁé tﬁls famﬂ{)w bee 19%1t1ﬁed in the future.

The HER/dedeplor wm@mrany chapiise e exBactlildr derbairpwhish uty &ing kr) HER gdnd; a lipophilic
transni'i Zoragl trn 'a%&k&%‘&%’a hq Efrdélne kmase domain; and a carboxyl-terminal signaling domain
yI e

3

perazi n- benzi mdaZO | e;
harb(gmg xpyqr@ mrosb'lg fe?ﬁlﬁh@lﬁw cja l@ p{l((sglg)yla\gedﬁlg{: HFF re&ep{clr muay be a “native sequence”
HER (¥t W ah PnioRdill defleflde Rarfanty thd 802t Bryfbhiidy (REHERZb3ptbriytajivelsdduddice human
gErENZL M dazol e; N, N-diethyl-N-{4-[4-

CFER92- (et hyl t hi o) pyri mi di n-5-yl ] met hyl } pi perazi n-1 -

|) Thétxbesathilarieheedolf HERZ soldppideefowd d})mmlsn@oma@ﬂ((armno acid residues from about
I- l9§z)4DJIr%T(If1 Hﬁ% Eclcﬁxlé{; gﬂ%h%léﬁ"&z BérhdHl 3&%0 abia¥dslais B8 about 321-

488)2ng ﬂomaeTW -(@Hllo)ﬁl"‘ﬂ Ffélﬁws frorga}{ogrt 4?% ? rs1:qtr1221urlntr;]e$mg without signal peptide). See
yl met hyl ) pi perazi n- 1-yl]-1H benzi m dazol e; 3-(4-
{4-[4-(pyridin-2-yl nmethyl)piperazin- 1-yl]-
| H- benzi m dazol - 2-yl } phenoxy$ phenol ;
2-[ 4- (et hyl sul fonyl ) phenyl ] -4-[4-(pyridin-2-
yl met hyl ) pi perazin-1-yl]-1 H benzim dazol e;
2-ethyl -5-{4-[4-(pyridin-2- ylnethyl)piperazinl-
yI]-IFLbenZ|n1dazoI 2 yl}pheno

. a I e 1 L ~
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(et hyl sul f onyl ) phenyl ] -1 H benzi m dazol - 4-yl } pi perazin
-yl )met hyl ] pyrido[ 2, 3- b] pyr azi ne;
W@ 206407328 (4-tert-butyl phenyl)-1H benzi m dazol PG¥/YE005/021286
- 2- et hyl pi perazi n-1- yl}nethyl) pyrido[ 2, 3- b] pyrazi ne;
Garrett etlal. MpBCaL. 31:H05% 85| (200B)OCR-ef A-Nafiurd 17947 6Ud GV, Batkipgtag gyncer Lell

5317% g 4), O Plowmanetal P c. Nt A d. Sci. 90:1746-1750 (1993), andF1 16heren
Fn‘s?%}l perazi " * Clenz]imdazc() -2- 5 1

r o’ﬁaﬁ:.rr@s. Ethl By I{]%Rgl (g).l r4na @ovy_th fzctortrqcpﬂttcpru@fi 6EG arg used 1ntercgangeably
hereinkind fefek {olﬂéﬁf{g%;cmﬂd) ot Jiyrhﬂlep hemyedter k0GR R BdbAZD S6738Y19)4 (1987),
1ncluc§1_g(ngt£_r§€y|20ré%l£migén anbfar?%j/ |t%%§{1(;/ [qz‘gg 2‘%‘{@%‘% ﬁ%ég;aé |1n Ij-umphrey et al. PNAS
(USA Mi7]4m7pﬂll BP9 eyB} retshythg gpue wngdmgeahe EGEFR protein product.

yl Tlie eJHJressu(ns Et,rﬁth' riault—lji‘fE | Géélj )ntelckkn?&ﬁ? hetiflad Rket B human HER2 protein

eraz qul nol I ne;

descried{ forexfugpl, m_Splél?atetqé ulf]\%Sy 94 9497 £pOR élﬁ%#) ARdamapotoet al. Nature 319:230-
234 (M%&)g@ﬁ@d‘aﬁidcfbsslwn%h&mkb%@)thE tethh 1230 Hers@@é gene encoding human ErbB2
and ‘¢ rlfuil{efersﬁ(i) & gegg {:n:ﬁod%gg%/ %§D’eﬂ¥tlex):edl I—E:lkﬁg r?szn% 1Vrgls91%ezngel human HER2.

} - Ecmst layd “HERS Digfer ohi the Zecemte ;polgpepiide[a® d]@d].ospcb fcr example, in US Pat. Nos.

5 183?% %’nld sQﬁﬁfw 9\31_&1'5'5 ESII&%%Z”M\%%Q&A)%G Yioh 9@97!2?}8@)2 i n-

n- Z- one,
{ 4leznp ISR L A —

Pat Af;ﬁn RE5B2TN Plowithi1® tahy’lroc} Nkt a0yl UdAIpY:Li4dilT50 (BoBNeyd Phwman et al,
Naturé,r3gé47ﬁ-47i 1§ 3&,&%&%’@ e orTs }ilgx)got]r %},Salg c%%_c'?ised 19@3}%/1&1&@’ %Jlb'hme@Apnl 22,

19991- Butyl - 5-{4-[2- (4-tert- butyl phenyl ) - 1H- benzoi m dazol
4t R d3hd?6d Adahid; pgllyﬂ(elp{@t\xm)(:h bindshis RMfot Qﬂtlmiteg P IFER receptor. The HER

5-?4)-/}#-34tet Bu henyl

hgan(hof)ppl}lg%qr ﬁléqreétzlfeﬁmlls)ﬂn%f Hawlence human IQIER% En sucﬁl as epldermal growth factor
(EGF) (siavz;ge Rt YA, -J1 oD yariedl 72610621 B9 [rZnsfodnibge powth factor alpha (TGF-a)
(Marunléﬁt h e rag h§ ne%ﬁ 22% "bﬁ%{zod}ﬁ@ﬂ%%hrégiﬁ’d Jlso known as schwanoma or keratinocyte

neth n- 2-on
autocfire-grfv@h feos,ort(%lpzab Bigt. §itienptRdr 07y 194 %Whlfadfﬁ Sfesae. %}13 ]257 260 (1990);
and Cobtt é?%%;z'zébﬂ gidt! 1TBENYds5 T (1901 Htek Q@MY SHidglbal, Science 259:1604-1607 (1993);
and %sa{lw ploBipahen i e ey CopRERII LT BEN ST adng iferpp e fectr
(HB- EGE)I‘(H]gasmydnwefﬂHSathk 251:936-939 (1991)); epiregulin (Toyoda et al., J. Biol. Chem. 270:7495-

7500{19%@ Z Zchre;geEX _b%ﬂ '25#8@1%’/)5%1(&«:%111&"(&%3 below); neuregulin-2 (NRG-
2) (Cm“@nrfzzéu Nﬁﬂda po1

5&ﬁ| (}9_96 ),rj')é\lrggzlf)ﬁB (I¥RC)1 -3) (Zhang et al., Proc. Natl. Acad. Sci.
94:9562 ¥ 4TR190Y )} mreidsbluy-# iR GARERAG er Bi: Ofcbgdn2 1€:2681-89 (1999)) or cripto (CR-1)

(Kan%fll%rwp EK}FX}} #@?ﬁggﬁg (E&Q@i ﬁ]&éh&nﬁbﬁ ﬁéhga?nrd];%é include EGF, TGF-c,

amplﬁregunn [b@ac(eﬂulmdﬂli -EGF| arydleplpalg@my [H)ER|11g{m§%m@|bmd@@£é pn_c],gdayl]eljegv.wns HER
hganhfceagﬁfel clﬁnd_md%ﬁg %Rlayﬂlclude Ibathmdiin &RedABN 23 DG, NRG-2, NRG-3, NRG-4 and
here@hl{M [2-(4-tert-Butyl -phenyl)-1H benzoi m dazol -4-yl ] -

|OI F’Hér@gllln{'l '(HﬁG)WlﬁiEﬁsHyﬂere}rrrafcré 8)-atpbliylfebil1tla requogxk fry the tegagalil gpre product as
d1sclfsad 1F§ hﬂ tI\?o 9 g‘ﬁ ’868 or cﬁlann c%ug\l tw@ @%E‘?/ﬂz)ms a993) Examples of heregulins

Roxy-pytrm I per azin-
1nc1udelyﬂe$d1i—|ed,Ib@.lzmﬁmhgkggpbn g2 anzl,hqreguhn— 3 (Holmes etal.,Science,256:1205- 1210(1992),

and {J% piant /15 &litsk{d), R &ttehnaabl REBZ DR @@k@lez 4 YLl 69: 205216 (1992);

perazin-1- rim
acety[lc Ql(nznem% Qﬁ\ymé%nwm(@mg&algﬂe%lc%p 8%b§]p5é}9§%)9 ﬁllaigoytix factors (GGFs)
(Marctonafr 416 NbmAaLB6Y:B 12 @ (1y93)):; seiddyendaoton nthaarolesyed factor (SMDF) (Ho ez al. J.
e n

Biol. i’hé/zll %é(%{%%%%aﬁg%él (b%g)gzyly hrt]: elgulm[(fch{eé %éfr:] ?g&%ﬁnggm@y [C@théﬂ)' The term
inclu@es pidlopieallly adBudt fyagmepxn@myqr ymifa a[cmlse(qgenpqy@mgéyfag%vp f’?ﬂ't‘ff“f? HRG polypeptide,

yl met hyl ) - pi perazin-1-yl]-1H benzoi m dazol e;

7-[4-(2-Benzyl oxy-pyrimdin-4-yl methyl ) -

pi perazin-1-yl]-2-(4-tert-butyl-phenyl)-1H benzoi m daz

ol e; 2-(4-tert-Butyl-phenyl)-7-{4-[2-

(pyridin-2-yl met hoxy) - pyrimdi n-4-yl met hyl ]

- pi perazin- 1-yl}-1H benzoi m dazole; (4-{4-[2-

(4 tert Butyl phenyl ) - 3H benzoi m dazol - 4-yl ]
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4-yl ] piperazin-|-yl}nmethyl)-1-methyl-I,4-di hydroqui nox
aline-2,3-dione; 1- Ethyl-7- {4-[2-(4-ethyl-phenyl)-
wa kbobeorses m dazol - 4-yl ] -piperazin-1-yl met hyl PCT/US2005/021286
}-1, 4-di hydr oqui noxal i ne- 2,3 -dione;
such 38-a§ BGF-Rke(ddmitt fagmephierey (.¢. HHUSenzaim dazol - 4-yl |

: pf\pﬁﬁlgéllnfgr :l1ere1¥| itk tnlaélclovalently associated dimer comprlslng at least two different HER
I sopropyl -1, 4-di hydr o-"qui noxal i ne- 2 di one;

recep;ors@gqh GWVFS Ry {fcz{m[w?en(azpe]éfmvfswﬁ Wr 10T HER receptors is exposed to an HER
ligand drd @ Bil&iléﬁ@d@@ﬁxﬁh{unébre)éip]tatmﬁ)anﬂ en’aB(delBy SB&PA&KE]E &ylbscribed in Sliwkowski ez al.,

J Bzo%’ Cé/g Zg%% g{#h@#ﬂﬁy ﬁé% %e)[aﬁlplf, 419 I%I]F]CS of suhheI-r[]EIi %1me[rﬂ_ng1édﬁ: EgFR -HER2,
HERTHERY oid -HERMHHERA ihptenodimpm - Mptenyst, |ﬂ3¢|I-}ER dlmer may comprise two or more HER2

recep}?rszlcgfaflnééq‘ﬁﬂ aQerfEMK B&; t%r, Sichl] bSR3, HER4 or EGFR. Other proteins, such as a
4- Et hyl - hen% f I'H benzoi m dazol - 4-yl]
€ ass0C

cytokmB Fe’ﬁ@f"ﬁi‘i Pt (48 ¥P iated with the dimer.
} - A-haadihstic 'bﬂadlﬂ-g dﬂem«dmzqufemo( alepioe in2heFxdicai@y domain of HER2 that

contafit's_zl_Qélgﬁg% s rﬁl% a r8§10n 4}n thF fxtl(al 8@: gl)zgnlnaﬁtp %) Hl?]R3I or HER4 upon formation of a
dimes} thetewith dTHeyeion dpfound )qﬂpqrrn@.ll o HBRYi E;qq]éhn etal. Cancer Cell 5:317-328 (2004).
| - @fﬁi RBSHN orfufha z[cgva(léln ?etféﬁs\féy 2RRGEY brbhdshioRRREN bixhyhaZ & more HER

TS 1 L
1ntra<{=,l4|lﬂe[r Eina(séldoﬁhlh yi a@iﬂ?ﬁﬁ]@/zhﬁter phdsphbgh#gi tyrbstke zesiducd }nyﬂe]HER receptor or a substrate

poly;}egt_ul_l%er act1 :!itl%lm@?%% (?mted by é—[Eg héand binding to a HER dimer comprising the HER

recepjor {)f4ntfr@t (—IER Egahg/])mcbxpgé%yﬂ{@}{ dimer may actlvate a kinase domain of one or more of the HER
recepidet 19%%%6%@@%9 s Jir o BIrARioR of throdihd Wdidiyd in one or more of the HER

rece;%ﬂr%a-élfvyﬂvyhoqph%ylﬁ i°A )98 rt%os&m Ir(ﬁgl&egluf ?ﬁigm%naésua?trgtﬁ é)olypeptldes(s) such as Akt or
MAPK-iftéhedllRar(kdhafet.ny| - phenyl ) -1 H benzoi m dazol -4- vyl ]
P pr‘g{?@gge@hr]te yll [@&%}{%{S ope which has the same amino acid sec(;juence asa polypeptide (e.g.,

ro- qui noxal i ne-2, 3
HER'y&c{p@r PrzlE@Agngfi}ﬂmuﬁﬁ gﬂy pa}ure ﬂnf_h BENS SIS a%lmeptﬁleiﬂal] be 'isolated from nature
or can pd [ﬁ&lﬁ@a bfkeaom}ﬂnﬁiﬁ Bﬂ']SYIllthe}lc ﬂlca(m? TWJ‘ al I neli v sejuence polypeptide can have the amino

yd
acid s ql(e{'l%f Tb %at%ralilyt Oé u]turrnfcl)ng% nsﬂ)ﬁ? _f_m ?Fel%g%é oqolyﬂeptl?e] fram any other
mam@dlag ppaci¢sy | }
ety s B EcliWslequlencé &l l?cygfe% oﬁ‘;@é’;ﬁhés rﬁ@\nr% a;)mng & Rquences that differ
7-({4-[2-(4-tert-butylp Henz|
to sopge % tﬁﬁ"ﬁ‘éﬂ‘%{’i’? ﬁgueiceyplyl}eﬁtéilehéqd)narr A exéln%%t saciUﬁncgvai}lFrgs[ vﬂg Pc)ssess at least

aboufl704- 1 inb1y G btildag s redager bhdidg dhin@nef a nAtie HER ligand or with at least one ligand

bmdl&%go%\am gf4a ntatle az OF é{)tc{) g(mfifgrab Zy trllley V\:Itll be1 atleast ab%ut 3% more greferably at least

enzim pera
abouffApPa hdinploRuaithsesh ‘}'ﬁlcépqu 0r4‘-g¥j1d h?@ﬁ&?@@?lﬁ% \ qrﬁ@_ap_ld SquﬁnWé“antS possess
subst?cutﬂ){lﬁdeﬁeaor(s 4nd/6titserQdts Yd cRH@P¥didond WRENES AifdaZe bequence of the native amino
. fplpera2|n- 1-yl }methyl)-1-(2-pyridin-2-ylethyl)-
act fmfmﬁlhydrqu|noxaI|ne- 2, 3-di one;

7-( Hékn({ldéy (idldefimed bs theteycbrpdze ofdsidues intthelaaime ngid Waue e vatiagtftt are identical
after f éil%é?fﬁi uen]c&sly\a!rr]xc(l) ;i(r{aﬁgiiljr%ég %apis{:llf &egessagy {ol a@thveAtﬁeyrha%ntm I)ercent homology.
Meth@ds{zmd F(@p(ltqr_ rregrams By ttel a.llgml@ﬁ;ﬁe) well fPWH? &E git-g9eeoruch cgmwtﬁr program is

Ahgn@" Q@cﬁcﬁ&l‘ b@ Geﬁlentyclhnﬁé hHichwad filBwitkREep Ahihdhtaftonyih thp URIRY Bthtes Copyright

f oqui_noxal I n dlone
Ofﬁc? W%hl[‘gé 138?%5? B F‘i?f“geﬁﬁéﬁ?ﬁ ) -1 H benzoi ni dazol -4-yl]-p
[ pﬁlhaﬂ'ztnln "dnyﬂoﬂy%‘tkhy&in}ls uded (n2thqriproddest sense and specifically covers intact monoclonal

ant1b9c? e{-s po yﬁ o{ Zan?EchYes tisg/elcﬁl: E%g&?e)s Elz“é E‘i%@h& zﬁlﬁﬁo%legﬁ f&HnQd"ﬁeom at least two

intact 4etibpdieg @qd,ﬁlt@amag@exyq Jo. lmga@ ey 2iibit the depifpd Piqippical activity.
}-1-(2-piperidin-1 -yl-ethyl)- 1, Adi hydro-
qui noxal i ne- 2, 3- di one;
6-f{ﬁi[2-(4-ethylphenyl)-lFkbenzinidazol-4-y|]piperaﬂ
n-1y
nmet hyl ) -1 -met hyl -1, 4- di hydr oqui noxal i ne- 2, 3- di one;
| - Cycl obutyl - 6-{4-[2-(4-ethyl phenyl) -
3H—ben20|n1dazol 4 yI] -plpera2|n 1-yl et hyl
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4-{4-[(2-ethyl-4-nethyl -1, 3-oxazol -5-yl ) et hyl ] pi peraz
in-1-yl}-IH benzimdazole; 2-(4-tertbutyl phenyl)-

W@ 2(040073p2- ( met hoxymet hyl ) - 5- net hyl - PCT/US2005/021286
1, 3- oxazol - 4-yl ] net hyl Jpi perazin- 1-yl)-
1 Hrilgeami "moghalzodl eqtibody” as used herein refers to an antibody obtained trom a population ot

substa%tngllg h&;%%éne&%‘{n%dﬁ&ﬁ? Ey ltl)e 1rﬂhvﬁd%al (ir;l:lbgﬁ' & EUn%QJ)g ] pbﬁiuﬁﬁ&rnyel ideRMical and/or

Zl N- - enzi m dazol e;
bind tQ& e Qpé@ﬁe,egs@'ppt}fprg)ﬁ@ﬁWV}na&ts that may arise during production of the monoclonal antibody,

such {ralillar[t.‘l{ t«?ene%all?'b_@'ﬁé g&ientllm Snidoh hichiak.-14 cytrhsiet goyklofil pibedsi pidparations that
. $° nzi Z0Ql e, . . . . .
typlc%y %ﬂy%&%{eﬁa%?ﬁeﬁ glﬁeﬁej algal_nglt gl\f:)fgjzn_t gf,_te[rr(uQz,lnés_(%)?tclgpgi)heﬁh_nfo,n?ﬁotnﬂ antibody

is dirdc@d adaind a single determmant on the antigen. In addition to their specificity, the monoclonal antibodies

are adWm% g?o‘ﬁﬂx il tt %1;6? helpg aﬂﬁn&%& l@%{h@r 14nm¥do%lollu|['iﬁsbﬁﬁ§foﬁﬂi§ar%&llt)ﬁ@nal' indicates

tert-butyl phe )
the chagactpyeofy thp pﬁtla 9\>t]uf3ﬁd5r@fnéﬂlq§taqnua&]m l}Oﬁ)@%eﬂwa p_OPul%thtl Hti aatibadles and

is nof B8H& 'C&@tfdé@&%le@lﬁxﬂlg pﬂ)dﬁc{uén bi2md ﬁmb@llytbb uﬁwﬁaﬂhﬁﬁlyﬁ@thod For example, the

mono;;lﬂl_%g)ﬁg%gji{yﬁg I{S‘ﬁi}}lf acé{or%g el%wt{n %e resint 1nv¥nt10n may be made by the hybridoma method
first d@scfidhd byl dhichertzy Npherdpb )1954197§)40r[n(a2be4nadq: trygqchlylpmant DNA methods (see, e.g.,
U.S. lgate?fﬂighd 8?% 9437) %X*&Mﬁyllaxltﬂb&&‘ Iﬁa7y|afs]o be:fsoMi!ed from phage antibody libraries using

enzi m dazol
the te@nmqs@@?rtbempipplﬁﬁéeﬁ% é\latgrre {3&2 P?(4Zp2%f1ﬁ%/l|) alf Wﬁw Jf Mg Qz% 222:581-
597 (aggoi fobexaiply. rret hyI ] pi per azin- 1-yl}-1H benzi m dazol €;
4- Ii[lo%ac (éla a ybg(?lgﬁxe%m y}feflﬁcagl}g]mfl%cﬁa?cbhgr%%}gl arrllf ofles 1In which a portion of the
heavy} anq_/bi.ltggtrq:kalm dentio] with chqm,olc[gelg _tdh gqr:eg).ogch%g seqgences in antibodies derived from

a art'i@ﬁfaps\éémels ordelo 1@4@4 aﬁ.lear)aH@%ﬁWdlaL@r @L%El@e% | Whild thyfeinaiddef fFttle@hain(s) is
rt-butyl pheny HIi benzi m dazol e;

1dentT:z(1 ?lﬂb‘H%W‘)l%—O’ﬁéﬁ C}qg;fsp%ldlgg feAyeRs YR argl'bgﬂle)s ﬂ%}tVﬁ(Vforﬁflcbléelg Sé)e(}leﬁ or belonging
to andthey heibdly EHlss besuboldsisyetef hefugindnts of boleatibaties) az ohgeas they exhibit the desired

bloloélc:ll act1(11{214(U[521:3laQe%t LS 104T YR RS RN & dphenglam dazel uds ¥h:bss1-6855

(19849] }(ﬁhg{iqrpy pr)tlbqilqs(@f pﬁ;qrcst hempin mcla(ieo]pmzatyﬁfdj ﬁ?twﬁdéfﬁ cgm;msmg variable domain
antigel I{uﬂim% 8¢ qluenbdstayvRd 881y b horfimulndn frindite (e.g. Old World Monkey, Ape etc) and human
. nmet hox rreteh yl)-4-nmethyl - 1,3-thiazol -5-yl]nethyl
constyresEeP SFATACL- yI) 1H benzi mi dazol e; 2- (4-
t erAntibedyjrhguivatsi\ebpride {pdetip Fareintagt hmlﬁodmmefﬁydbly Fongprigigg{baghtiggn-binding

or vanX}J 9 g?tuh ytilek lf pﬁfaﬁxﬁe@ 01] aanLc;ﬂy hmﬁ% ﬁrmugj@?a‘gl Exb', F(ab'),, and Fv fragments;
ert-butyl

dxabc{i[eg hyceﬁ:éapmﬁly%%lfwham gmh%lf/ H191|eculei agi wtésgeé‘fﬁc anub%le]s ffﬂfg[f“}‘i’)ﬁom antibody
fragmbp(sper azi n- 1-yl ) 1H benzi m dazol e;

I’TE%‘H Jltm%(?th}u oerals 0116 \ﬂxy cg%lts% alil { gef)l%?ng%{l% va}lfible rle%lor] aH_wgll asa hght chain
constpgt d(axzagi (ep argl.h(mzy pl@mpoﬂgtgxttgqnyh)eﬁyqﬂ )CHZfand Cy3. The constant domams may be. native

seque{néé c[n(sént%glgéﬁls'(é g mpﬁ/aluvel sk&ugﬁ% @EZRnt Bmdihg) HRIMY hdidrbqecavakifnt thereof.
benzi m dazol e; gitertbutyl phenyl) -

| H
Prefel’ﬁ"?’ﬂfhf[ ‘(‘qaCtS“t‘B?%fWT OIIHHEWF%? "0y | ) et hyl ] pi per azi n- |
- Y |ahtidotpefizkdrtud einad” @efer 2o theke bielogicdb artiyitigshagnibytale - the Fe region (a native
sequéncets%w rfngn(Oé ?Iglgcl) %m Elug?{t!e j&%@ﬁée%%uq fgxagxg%og@t ﬁ)@n]pleg’ of antibody effector
functpagidclyde® tablnding: pgmféqqypt)iemndm{tqyttft?qlclty ;Fc meeptor l?ﬁggqgﬂntlbody dependent cell-
medlgtm{tfl%%lgty'(AﬂC@ﬁl phEBRL0Hs JdBh D8 SuBBdnldf cefl suythce receptors (e.g. B cell receptor; BCR),
J- 1H-benzi m dazol e; 2-(4-tert-butyl phenyl)-4- {4-[(3-
e et hyl - 1- net hyl - 1H pyr azol - 5-yl ) met hyl ] pi per azi n- 1-yl
J - Diepdadign e ahairi@dcid seqhentedof thesdnbant donpineftidinheavalchains, intact antibodies can
be as%uaeé &%lfgrefmy%]assers m%leg%&:f ve.major classes of i mtact ?ntlbodws IgA, IgD, IgE, IgG, and IgM,

per azi n-
and sgveg_al-ﬁgf@lnzq Imy@aﬁlg]legdmded into “subcla?ses (1sotypes) e.g., 1gG1, IgG2, I1gG3, IgG4, IgA, and
2-(4-tert-butyl phenyl)-4-{4-[(3, 5-di net hyl -1 H pyrazol -
4- yl)nmethyl]piperazin- 1-yl }-1H benzi m dazol e;
2-(4-tert-butyl phenyl)-4- {49[ (1, 5-dinethyl - 1Hpyr azol -
3-yl ) net hyl ] pi perazin-|-yl}-I1H benzi m dazol e;
2-(4-tert-butyl phenyl)-4-{4-](3-
met hyl - | H pyrazol - 5-yl ) net hyl ] pi per azi n-
}:y[}:lkbbenzinidazole 2 (4 tert butylphenyl) 4-
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conpound having | uteinizing hornone rel easing activity
is useful as well. Definitions [0037] Al recitations
wo@Rooa/ogmerip, such as al kyl, are understood forPe€TES2005/021286
pur poses of this specification to enconpass both
IgA2. Suias&aivi ufaﬁ donadd dennsnis st cotraspead tofti@rdifieren{cB8B8SIf aifihedid¢s@reigalled o, 5, €,
Y, and i, 1espective T}ilesseugunQ%ﬁ ckulge's a%%egﬁ eHﬁcﬁlgl BLANBEAE oA it Classes of
1” r{)fin group, ers 1o a substituted or
lmmuummgﬁmwelb@owl phat| ¢ hydrocarbon chain and

i ne CAIMQ&§—dep@ﬁH%nt betl- nﬁb@tateﬁ éyfﬂt&x@dy L “ADCCBeBMtba @Hlﬁlehlﬁtm@cdl in which

chai ns cont ai ni ng
nonspgcaﬁcecyfoﬁglcéﬁl}fél?t exfp]:eésrﬁclrectegtoré (I;CL gﬁ)déﬁqgaltuéﬁé&[% mﬂé cel s, neutrophlls and
macr@Xfks) edcbgnye sqed arfiibeig oot Inegeniel @nd fabsequextiyrrpdse lysisref the/farget cell. The
primfy &35 or. gmééggcsﬁﬁrc%mprespwyx]h{(m}y Bl Bk ehhtbotormr Foyr

term
and Fwﬁinulaasxpsqsmoghqma@n@etw@h st lﬁTaéFﬁBh%‘?‘E?y * g and Kinet,

Annu YOV IRBunb o3y 82 G $ 16 &khRORScC a%ﬁ’ﬁ@ bf alnfoRkd1yof ﬁxﬁlﬁésﬂ,ldﬁidvm 0 ADCC assay,

n the defin are those
s i kA e SV S e, SLLLF e
assay® eludfssherabtidod nwnomblkay lcelis SPEMESd NeitueldKilgrt(NKpeedls. oplternatively, or
addmovlilwcc;a\)%ék&l tﬁeqwl%%a i 119&&§may b\;/angx]séagiﬁﬂvo, é. %;_ ig@ (ﬁnlilrzl% m)odel such as

that dfscloseijiniGiyRes et gl, PNAY.(GAROS: 652@5@?_@) ] V- o R
- V“I'N%a%ctor C'eﬂéb\'ge Sl tes whiéh %N@ﬁné or2n0ref@(lﬂd)i (3@53) efector functions.

Prefefah]aé]ﬁé%% g)ﬁ)fersvt lﬁagg:rc‘élgg ﬁdd 8\?@ drhl gggc tegq[cg)f hl? d:tl((rbExaég%es of, h&?ﬁn leukocytes
whiclamelliawt G invlugepskipheral tgodd mbeqedikdeqstly GFBMCh pattal siller (NK) cells, monocytes,
cytot((xg"lcceﬂ?zlnﬁ X(lutfo;[hgso @%] PENIEEW R cells bé?ngtp%'fé'ﬁ‘ed A&t &F08] K may be isolated

erein refers to an al kyl group (e.g., of 2-7
from g A3tRIPUTSE BFFROS cignTRhpleaq on EBMEsps B?ﬁfflbaq BHE-wi thin the
camrholrmi aE&(ﬁ&ﬁﬁr" ak EFcRNde rnaﬂ de tdstripe b eqobme alcht biyds@) thE Foregion of an

antlb%t ﬁﬁel ptrﬁ‘| rret? F&tl%a rla{l\f?esc%é]’lal‘e alpli Er%h %)@bve?tali}%}%bd FcR is one which binds an

IeG adhln;éx ] gdnarmrwg)torﬁp@mﬂ\}qegmep@rs otﬁ@tlihwm%wld Fecy RIII subclasses, including

allei€ LRR%Y ORE Mllnatwamsﬁ@&eﬁ)ﬂﬂél of tRQGedyek Q’éynﬁtr&yﬂtora lificlude FcyRIIA (an
enconpassed b e term.

s HBRPABR A ERUD O U Ry - €O i e s asapees s
primafily iethedytdplagnid ddmhioatbengt. gicivapigzrecepior e Rilgenntainsyn iqBunoreceptor tyrosine-

basech actlb@%?\lﬂg}/ &;‘AM)% %?gytopl\!snggdomal %ng réé%%rzfm({ﬁlﬁ contains an

immunitepgRoCIgIRSIne- baq;td mbwmotlf (l’v]VQ:GN(s Ryt))plaznuc d@(n@li)(tee:r_eg)eg M. in Daéron,
Annu; 1@"(1%3»)02 15:50B- ZSQﬁﬁﬁ)IﬁRs dﬂd’i‘e\ﬁ&iemlnﬁa\@:f&h IRd Kiin8t, Annu. Rev. Immunol 9:457-92

(1991iaﬂgagaﬁtggﬁgi?t Ju%ag%%‘oj{s/‘i%ggf %94; dnbi{a g ngbOClm (e@%?@o 141 (1995).
OtheGRs, dclaying thpsd B8 fdeTified malretfigmre, mm@mpwd @s @el e "FeRgherein. The term
also 19&&&6%%}]4%8@&1 r&@ﬁt&' FQRH Q'f‘u@l{ 1§re£;f3nsﬁf[’er fm u@x@f&k&%@mﬁ@ﬁ‘rs to the fetus (Guyer

car ranchi n7g i ncl. ude carbon atons of
et al.y o Ennggips 7 P Hih78) and 5&‘]‘1‘”&@ Ja’l’”%% 2%t i ons and the
li k@em;{léﬁ@ﬁtli}pefﬁéﬁ cjtebinityadrkeDe! réfers &Shdaslﬁd ohen@écnle to lyse a target in the
preseice o%cogx{ygg%ﬁg T % co pg?meﬂtnagtbvgs %rpt thv?aé/ ds lﬁl %r O ar %)g’lﬁﬁ)l% P]fr tl?ef el §omponent
of thaerthplemerlt sydies (Cllgmo amoleend (e amamt@dd}’? @mpb%qdd‘i“@ HPOgaﬁ?jantlgen To assess
com&gﬂ%a%xog %lﬁ?’asﬁ?%'gnzg dcriRd B CaAhRNAntEb @I, Blhunol. Methods 202:163
contal ning at |east one double bond. In one
(1999npyde ABRfmedt he al kenyl mpiety has 1 or 2 double

bongtgive Sii6ddicat! dauRyHlly liBEHr(&éuiaﬁé‘ncl’gB/yopﬁXdustof abnutﬂﬁH)OEdmOnsZcomposed of

oo BT SR B RO (TR BBy PRk gga ooy chain by
one dogaldit disuifldo hondtwhile gy hundber df rialﬂﬁ,d@éldkae%a(ms hfmﬂg thy heavy Fhagns pf different
one car bon-carbon doubl e bond. Specifically included
within the definition of "alkenyl" are those aliphatic
hydr ocarbon chains that are @ptionally substituted. In
one enbodi nent, a heteroatom such as O S or N,
attached to an al kenyl is not attached to a carbon
atomthat is bonded to a double bond. In one
enbodi rrent an al kenyl |s substltut ed W|th one or nore

o T Y e 1

o o o 1~



10

15

20

25

30

35

het eroat ons sel ected fromthe group consisting of
oxygen, nitrogen, and sulfur atons in the ring). In
wo@p@eeu3erli nent, a heteroaryl is substituted weTUswes/021286
or nore of the follow ng groups: -V-H, -V-hal ogen,
1mmunvglN@hn m(\WpR@achhwqu hghvzh@mlso has\ye%}zmy spaogd 13@]1;1n dlsukﬁg@rldges Each

heav?&l@ﬁhis afone - aNQu%bbe dgmam M‘Hﬁgﬁ;wed b;Va B E of con¥mNRIHGHE Rach light chain

has a V@"_:fé)b,glgljlan at BFe ena‘@t@)jg cor‘mlgrd%rpzﬂn é\t& %]tgquendlcé'hoe_g glstant (]omam of the light
chairl inaligpeeirvnate e lfiyst doyaknodpenain of thatizswylobdid, bridttiedigftChaiCaiatéd dowhin is aligned

with %‘q%r}/gglg Flg (g’jgaj ea,v,zlefalenir. 2‘%&1@@%3&&% laé,/ld %SIE%F %e tg%le\%g: form an interface

betwaen the il cleain aséhqawwb@'dvafihbh@doe@m ai ni ng carbon atons and
fr Qi dint QartabRELRE:QAMONE tHRERE4 1ofn§ &@HeNanage déthhs Qiffed ditenswely in

one enbodi nent, a heterocyclo bs i tuted
sequeNCEAMOPS %l?oglewd R 1ésecf igf hF B‘\%%/ng(? spayy 1c1t)(/)f Pi:lc pa\r}EoH]gJi aa‘gbé)ﬂy\/?m its particular
antigetNHoS/gver, \reN@ibility\ls Kol venlWditdRbuged thveuShdut the Wi BEPdmains of antibodies. It is

conc% %(% N&% s%ﬁgj%ﬁﬁ%}{eﬂgg ‘h&%}&&\% g@/ﬂ 816\1 l%;g and t’hyﬁé\@ chain variable

domaing( @q)ng@gghy cons@uﬁd@p@)}@ of wlabl@’(ogpnga age ca, él;e@iaﬁevgﬁlgqqgws (FRs). The

variabl® dérhEe %gd’@mﬁgalf}bénh}gﬂﬂ' cRAE BacRdompiie easitrs tlﬁﬁ&@d&p@ﬂga@@he’et configuration,
ereln ea

al kyl ; ndependen
compg gt R BT P o S TR 4 TR HO BT RE BLof. -
sheet@trgpuddl p‘hﬂtypq)mmblﬂéguals greah phainafedield tagatheain clasegainiily by the FRs and, with
the h&@fv%‘?a%%gg offs ﬁro}-ang: Wﬁl Ragn conﬁ’lfbutg o ﬁm&mcﬁgn c]'ﬁheg qupn QB¢ antibodies

sSuc eoptl ona subs |tut
(see "Kopa ﬁwl Se@gnc&vs@' d’rqﬁ@pé)f ﬁnm%@qzqqépttet@te g(h gp (fﬁghcol-}ealgs&rvwe National

Instltlﬁﬁé' ctf Hélaflth &Gﬂi&shzﬁ M]I]@”l@).lﬁ). THe €dn€tbsf ddn&maarsmﬁtdl\teﬂldhﬁdlyﬁﬂ binding an antibody

to an galnt %ut ex ulgltev(gl'l h gijf’]nexy T f?xg:?%ng 6U(illl a% %atrtlc d)atlon ogehe ant1£dd?' n antﬁ)oXy dependent
celluppf cytdmwfmdAIDﬂﬂ) ng -V-H, -V-halogen, -VN 3, -V- N02

V"[g\{erm V abl&}éggg When Med%%ﬂrefers tyt‘h§Qg1N( ﬁd}es%ues of an antibody which

are respo é@gntlgen-lg}nm wpervangplmmr@e)leraély cor@rwwgﬁl%emdues from a

n@d@@ﬁﬁi}ﬁieteﬂfﬁnmﬁééﬁﬁB »3CDRhep.etstluasadhs ®1), 50556 (L2) and 89-97 (1.3) in the light

chan{ ‘{lﬂﬁf ec{(lglggtal%% 1 I"}a).{ %19 % %E %) }fr[«lls)g qgieg-f’iﬁg Fa@} chga@)ovaﬁr ble domam Kabat

ereln eac

et aly @equ@@)es. e IPrajfdins of\Heinelegicg] Ingcpg‘sfth ﬁgéﬂplgz ha?,eylllce é]laélonal Institutes of
Health! Beeti2{db, A5 €198 )P /0f thosExOMUEGHohAPhyplrl diakfle 6L (b. gpxlaﬁdhyd 26130 (L1), 50-52

@Lr2) F@l i%g 8.%219 LhB gzkghgglt[vgrgg]g h?jnaw aPzﬁi %gﬁbl %I‘% :(Jlg dtQ%tISId(H3) in the heavy

chairs wldgld doggint Shothdxadhesks/. bl. Bial. 496: W €18 98M) UBEmatoggRegion” or "FR"
reSJdn(% ral%ltﬂ?)se Jﬁab%%mﬁmg émﬁgr ﬁlarﬁtﬂe hyga‘tla{ngﬁﬁeélgn 1§§1{R§stajs Béf&l?&jeﬁned

noi ety I1s substitute one ‘or nore of

f O|P|amdrg§§tlom@?nubqﬂ1qsprodugesﬁvw 1@;@%1’ antiggn- Ngc’hng_fvgw’calleg %Rl, fragments,
each w\i{h £dhgle antibedRnding sie, afdAREsidual \FCS%NE;R wh))&name\{cf[‘d(:tﬂts)abﬁty to crystallize
readllvaeNPQn m\r{{yleldé;a%{'()ﬁragy?t thatéa\s(tjq) a(nm»jp?dmg se;&fq(aeg;lgﬁtlﬁ capalfle of cross-
linkingdoiden) 3, Wherein each R is i ndependent |y hydrogen or

ggi St I t %nﬁ%@é&ﬁ@?%q&velgtk%%cﬁ §°% ns mé%t? glgllgcf{m{}?crogmtlon and antigen-
bindin®Hd. 8]‘ h1 cengist of wdingt sfes: hasve c}&mbisd énk lighe chain fvariable domain in tight; non-
covalR 3R a%tm tIths%{ t&%éﬁfa‘? &tﬁ}lt#ythggh Qiable regb sof egcrhlvarlaﬁ’lg domain interact

persubstitute n’p es for a ogen Substituent
to delﬁma(}in aakezedkbibdinesge gt thg/dm;faca_ of the \4p¥ pdimemEdllectivelP slg s |hygsrvariable regions
confe:f g}/garl %?dol%specpjﬁﬂ%{ocghefn o%y ]I‘IKOSVS\%% teréln%l slijn% Q/\s{rliaglg ld{;main (or half of an Fv
Comﬂnsm wtmeﬂlymrmlmsmm@eCI@FfQ‘@F_@}Hg@FDZ?@FhQ @ﬂgy to sgeknizpyand bind antigen,
altholu%lkaﬁa lo[vggﬁ'ﬁity thid8hd R bi@Q8EN 1 ncl udes brom ne,

lorine, fluorine, and iodine. [0050] For the sake of

sinmplicit y, connection points ("-") are not depicted.

When an atom or conpound is described to define a

variable, it is understood that it is intended to

replace the variable in a manner to satisfy the

val ency of the atom or conmpound. For exanple, if "X "

was C(R*) C(R ), both carbon atorrs form a part of t he

a oy e . o
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[0055] The term "tautoner” as used herein refers to
conpounds produced by the phenonenon wherein a proton
wo@hooene73at om of a nol ecul e shifts to anot her aPONUSHEH)21286
Jerry March, Advanced Organic Chem stry: Reactions,
MeTikaab signemnto Sinfains thd c@stant Borit f tied light dnaip adotha iy dossjant domain
(CHlf‘ﬁ%%qLeaW p,l% eSFat(>3 %agrﬁ"en{s ]d%%g}rOm ﬁa%%@xlmﬂb% t&%ﬁ@&h@% f&J residues at the

ention may contaln an asynmetric carbon atom
carbogyteimineras the heayyivhaie Gijrlomaid Qcmlnaon?fgnﬁonwmqeﬁwwnﬂbody hinge region.

Fab' S@ﬂ%@deﬂgr{aﬂﬁl hekin ﬁPFﬁ)‘ 1§§Mmc§/dt&ne%ﬂﬁe@) Sf i@ hsamorhdkd Sear at least one
rise to _optical rs and di ast er en rpeé Y\hwhlthavehm .
fre 1R BERHP. oD HOTTO ydagReats o gnally R B eHE IR e P &
cysteihdd @etpéch gRMt Othercbenticabeouplingd dfi eeibody tregmenty b glad knpwoNEr S
a n’ghed i %f}th% & O Tlibddtied &l%m 3} Jert&?ate spegleg &9 ﬁ‘ergks‘;gnélﬂgone of two clearly distinct

nant | oneri ca pure S st ereoi soners,;
types,apsnempn:a a3 andtamdda (R, kased @, e@fmnp H‘éd qu&ﬁfds of thepr 6PNSERt SIS

ane;RRakIRGR o 's@-@* in&ibcﬁ? ﬁr%feﬁbioﬁlpﬁsa litle v taktEN. L&l@fnams\ﬁlﬁ &tiBodd, wherein
st ereoi soner i s

e B TS AT IPY S P Beiehe SRy BUBOA R compriss o
polypeptidéiinke b&tveen T Mgand & Ud@ﬂ&ﬂ@hl@mblesﬂ]mf\ﬁﬂfomam‘t desifed é@‘CtBTF’ for antigen
bindirltlgg E?rg %l(rig\? §fg&"3 gée Blicilla nl% %iﬂm@ﬁrﬁg@ Bﬁu Jng’clﬁzaﬁ&Q%QMP it h.’akosenburg

or separated via separation techni ques or
and 1\@0@'3@:, Springerosrizgs Nevh¥ork gp- ﬁé%?)lé REPA Hgl'ﬁ%aﬁ\{ﬂi)oeﬁgp?v fragments are described

in wé@%@%sa@tsi F&leht)Nof 5,8R.804; 38 WS, @d:erh&bea 537458ans that the

pr %‘%6‘%{1]1? %P%gfnsabeﬁe S t‘gi“gL al 1bod8 wgglrnfentgvﬁ' rl;[otlﬁéé angr e %%Sl%sxtes which fragments
compri@syariahia heaapdurtzin SOPcoredt ¢o ptatinble, lightormapVivkn the same polypeptide chain
(Vg e\{};go% JQHEQL tinkbGB is k3R RorAD Qb phivike /g %8 beRiten IOt AbmARUn rﬁl%rsame chain, the’

ess than about 9 in one enbodi ne ding it
domajngare fOfCﬁHﬁ Paa"o‘lﬂﬁltﬂ‘e%n)alen?ehta%i AuRae P aaofpo e Ratterear 8%’§‘“ttgFfb‘H“ 1ng sttes.
Diab&9 bt d&&%d Iads}dfuuynnyfatexmpm memwmm 9IEML6]; alnessumgh:awz Proc. Natl.
The terms "effective am)unt
A“da’ibhg’?%g %5@ & fective amount” and "effective
do §I@gx@mquj§ fog‘gﬁ@ﬁnqnélpleqnﬁe g-yredent) anfibpdiepae chipgstipintipgdies that contain minimal

sequénmgwaq’roﬂ Hﬁthuquﬁﬁmmﬂinsﬁ%f ad ntldé‘t @Itpﬂlrﬂaﬁlﬁéd antiodies are human
effective to at_ | east

R RS TRV oo P EBeRE I ot e replce
by regiaies Bth a hpersatiple eioa off amos-tifnfag specips1068] an@prpoushdsmeke, rat, rabbit or
nonhuman gpnﬁ&%aﬁ% tth\é&Q& csllﬂ\c{i?imafeﬁ@ &H? Qn HRe ﬁ&&ncésfra%k region (FR)

or antagonl S are eref ore usef UI n the
csidyen @ RGHPOITERBIEDE SIoCHPEEH b EHTTBIBATE L PEman fEspy o irthermore,
humdnlz& 2QHitd Sies thbly S&npﬁ@ r&AN&@lat ardXoEfagit inGi & fient Atitety @th the donor antibody.
Thesé%?nﬁicaﬂqn%gg%ll U| Iga)l%he(r: {aeﬁlge)e/arrlgbrogy %egg?%?cgl nsglélltlelr ?Qﬂe hgnlankzﬂi antibody will
compeig sibsaotEpy Al st leaMe prdgzeqally tvpwetteble dpmatllhus whiploall o aubstantially all of

the h%lg@ g%s c&?ekpoﬁmg@o%d B Runfafl m?ﬁdngélcﬁglnﬁlﬁd All%@s%ﬁstéﬁﬂ@ly all of the FRs
oun pr esent invention and one

are tk}gp%p(f ArBERan tqn@gpglng})ulgbs‘g@ﬁnc&bﬂ@ heaa'n}zi:dearngbod%%élplﬁlﬁ%ﬂ? will c60|n1prlse at least

a po&ibr{ MR trSmunb AR colxanabiesFof typicktlh taadfaihens mmenogbbdhn For further
t ar t d

s PraReh WTr accen AR Sl 2l vALF B BB nd e

Currs@c Btriges Biol. 819%5049PD, t hose described in Rem ngton's

Ph @fuﬁ‘i@r&z@&‘ﬁm‘ﬁ@'am%%@snﬁa&e hlﬂZﬂA'iM]ﬁdi thuAALAIBD, hAARIDESOMRIAbADS-4,

CGennar o East on,
GBS, RATADRDF &BM&P‘Q? o g@ﬁfb@g s or Brumieo R O IO asdesried
in Tasm bflU&:I VatenF3 21 BEGRYEskIE kdryoragiterpin jdeferes@rhuingiized $20€9 (W093/21319)
t e wth the other ingredients
and I}uﬁ‘a"(‘:ﬁg ZE%?%?deetsfso‘{r:Rél{r’lggﬁrf%l ogi cal | y acceptabl e. [0060]
Th &octbaengsed ereif, “Thjtezuingb/'e ﬁER@EPW@ " lped “HelYHAPADS 88 pedey to an antibody
orally or parenterally, neat or in conmbination with
conventional pharmaceutical carriers. Applicable solid
carriers can include one or more substances which may
al so act as flavoring agents, |ubricants,
sol ubili zers, suspending agents, fillers, glidants,
conpression aids, binders or tabletdisintegrating
agents or encapsul atl ng rraterl aI S. They are formnul at ed




10

15

20

25

30

35

pharmaceutical ly acceptable liquid carrier such as
wat er, an organic solvent, a m xture of both or
w@basnersesit i cal |y acceptable oils or fat. The PETUBIH05/021286
carrier can contain other suitable pharnaceutica
compyghthis thie Vight anslipedyy eiginguing lpéid segusnass in SRR NOB gt gnd 15urffpeqtigely-
Pr fedin/ el ARab” AP OMNIEARG™F |RY Rlah tﬁ]ﬁb@g @(l‘;}ﬁﬁlsmg the light and heavy chain
ents, colors

suspendi ng. agent s, t hi ckeni ng q
aminpojagit 3gpepeps e %@IIBNQSSM 284 UntePP4Rf% or osnmo-regul ators.
Sui A ‘ablee ar&ilﬁﬁj?‘pis %an@lfodj/ (a€itteth defred)i ik iS ndt €dnju@dtdl to Alik@rologous molecule,
wuchRdl & geral isbhation include water (particularly
yto oXic m01e o 4l
conta 3@3 ves as above, e.qg.

cel4nj iS@lstecbl elrtqbofb(tla opwhichingsben diprrﬁlée eppated arding segaveredjdm a component

of 1tsc}§t|ul|aléh@1%§m§@ ICHl‘ithIﬁlEQnt coRpsnOQk s ngthrﬂl“éhmﬁrﬁkgt a@lﬁ%ﬂéﬂmﬂl&l would interfere
al cohol s. and pol yhydri ¢ alcoho S, ycol s) and

withdjagnogtic a%?%f*{?a‘t“ic W@%for theptibgihy, and may lﬁcmdle F%quﬂlﬁ'ﬁ’(oéed apdutlspprpieinaceous
or n@pﬂoteﬁlﬁlﬂoﬁ saadsi & podfdred erhtofimpay, EhEl trgibady wilthiptiriifiztl (19 tol geeater than 95% by

weig ro% arﬁ%&{g ag Hete?rﬁlgedar)l %t]% ngrly m@ hg(!l 1¥i n%%t é)?effirﬁngfc orétﬁad'l%%)ﬁgl weight, (2) to a

degreespfficient & Oé'ia@ aﬂ@etdS rqqld@f» eer-te@mllai ejuriteinal emien f@é HYsBEe Hyyppopf 2 spinning

cup feQlenddd)] leh 1 ﬁ@ﬁogéﬁéﬁ@ H}'S@BJP@EE Qxﬂier rg_dﬁané dr ﬂ&ﬁﬁu&%ﬁ:&dd@iﬁnsfugﬁg Coomassie
I zed cQ can be hal o

pres It1o enat e
blueygg) 8?"%@&1?’*6 i W‘rg‘fqi"éﬁd aﬁtﬁg‘?yr}%f&"éiﬁﬂ?e&a?ﬁ@ ‘4 E‘E‘é’ﬁ?"ﬁ fyegrbinant cells since at
eastame pmipblamt of te@R4dy slratgtal dhviphaenradiest begbseno Ppldsiily] lomsver, isolated
1
antiﬁ’é@ ‘191 areh G% ét'le%st%&' 4265 @), Suspensions, can be

e VLo A

e, I ntranuscul ar, , .
i nt4 HBRA nti wlncbo rnh§ub%%ﬁ diperization meesectivaly, thagfTagsjupugnab” is one which
reduSéd lobElinfMates GBR dahetOmbE cfBBieR (Bl &&aRFle hiNbEAVEN QYAY Yore cffectively) than

[, . i ni -at | ' it .
Trasfuz%gp 8 Sf’rgflfzrgﬁ% rsucg agagt?b%dy 1[%8%% E’iﬁﬁ% ({ﬂl%%}ﬁ%g%%%sa ?t&’ﬁ%tlﬁ? e’ff%(lfnﬁete]}? e{s an antibody
seleqidddromaicaaxup cakistng nowing inorcloml intibadm R€4, d Gatalgpgmbng ofyurine monoclonal

anut%d}gZCLlalSertEﬁplLﬂ? bLRba P%@Q%Hleﬁ%f P&M@J S@ne%gl é&glhmR dlmerlzatlon inhibition
suspensi ons, enul s granul es, or suppositor]es.

by S@‘ﬂi’&& %rdfﬁ‘erstdlkfé"ﬂ&c?ﬁﬁ@ f‘lt‘ai“%H]?Psachi‘BO‘U PRF’PH@ e isHimg: W&’(ﬁ%@'s“lm from
HERCdMriaatianh, B@i/cﬁ bj)&‘vﬁl[ﬂtlh@m&nqlbbﬂﬁt{fikl eslingkitel dk& AQYd fk@creening for antibodies
with thré% letdéo nh bit HEE?lmenzann n%?e%% ct1v Cy T%ﬁuzurbn ape%&ﬁlgeg ﬂl Agusetal Cancer

1 ons or exa ers, Vvi ,
Cell anbébﬂﬁ7é%002)mﬂéﬁ>farnpleﬁl %W ¢ hg@g Byrway a@h@w cpbyrneiei appgy for inhibition of

HER dlﬂéﬂizgﬁn byTzJas%ssulglfsr eQQrfp&Qﬁhlﬁlﬁ&mf B8R dihes fo&rfaﬁoneaeamgl Fig, IA-B of Aguscf
or can r
o Giper s Py B i R BB BBl H A ot whi

expres HER dios@a (Farfipdy Irerrmyindiin 2 aBrf Aguoavia@@edr Call 2rtR7KQ7 (2002), for example);
blocﬁpé)&f hEﬁ ?rg (Cﬂ%\%to égéjw&{o‘%¥ Spgésy (iuger?(]ﬁinr 59:' 1@1brg83a§d ﬁg ZE Qe Agusetal

0oses n
Caﬂ%ﬁd ﬁ‘f”rﬁ gvel%aom fersyAmpieh ﬁ%lrgrqx\éléfﬂulpmqnﬁf ‘i:‘l‘P‘?%‘i?{lﬁi (hg MHd, MDA-MD-134,
ZR-BCH, MEMBANT) QUNOSelRe Bt lexbi@ss tHBR difd iRt Ptesdhce (or absence) of HER ligand

g dresra e PRB G aRg” FhErhrai B Pt P o iptasgs mvidon of
dowsstrehmsighading Gnéoasejinjtson pUIRS-Jepmdat SKT ghosphorgiatvalot ighibigmaf HRG- or

TGP{xr &9&9&[ MQH{ ¥hosl§1ld&ﬁtu§9 &Eenﬁ%&@ﬁ hQQ§ aﬁﬁaf}fg 9@ ]ﬁﬁlAFﬁs%pal QuUkcer Cell 2:
present ngQﬁlg ar maceut i cal

127- é%’é@%@aﬁﬁr 2Rl Qe sess helpes it B8Oy e PEHRER ‘f“&%fﬁ%“on by studying
the aRiEoGIEIER 2 bRIdEBP aﬁ&b@mnce&glewdama struamfé oBHGRDSLH 4 b tr@sal structure, of the

or t he
a3 a6 SRR Bboig gk Al L B GRD Y ot 6
or Tie Bﬂimtubody Itlayi‘ ighibj FHER(T- @m@témhowh%ylabﬁ ‘agd/¢rinibit “HRG- or TGFa-
depeg&%%taglgPﬁ%o Eﬂfrﬂatgﬁp ﬁ"l@l@l e‘PchtN&? rafmt ngtang@ { 16959 l2%51d %@%@tﬁ/ely) than

l1zed dmnistration, the condition,
TraS%zﬁtﬁpaB @?Fe?&“i ¢ ak ﬁ@fcercﬁell 201@711’%76(2@8)%11 Exegnle & reig by rawet etpmple).

as well as the various physical factors related to the
i ndi vidual being treated. In therapeutic application,
conmpounds of the present invBntion are provided to a
patient already suffering froma disease in an anount
sufficient to cure or at least partially aneliorate
the synptons of the disease and its conplications. An
anDunt adequate to acconpllsh thls |s deflned as a

o o g, Y Y e o o o oy o
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of absorptive powders di spersed in petrol eum or

hydr ophi l i ¢ petrol eum contai ni ng the acti vei ngredi ent
woreeabse8 be suitable. A variety of occlusive PEWUS®S5/021286

may be used to release the active ingredient into the

bl TedERR RBéidy 81y Oh ogeswhéchsless aqy énhivis AR cqtibrimpleavage” (Molina ef al

Cancer%%/egllﬁﬁ% @74?1(§§(ﬁ3’V0I r containi ng t he act ive i ngr edi ent
h out a carrier, or a matrix_containi

n
Ach P2 At PSS 18 Psrodbreet e 1y LS PP gt doman
(and dpﬂonﬁlnﬁlsl} bihBkAEiuEs in {)tQ@ 62%he dbhginCD Bip HERTIStrak11ldA H@nain, such as domains
Tand {Iﬁ,\ér? Cfﬁll %Qlﬁ{;ﬁa ﬁmgeé r‘?@&%{ t? %orsxinta ?)Etgn forrrgug'ultoaoiJ 2HER Eg}elg I |2|I—§ER|3 rI)r HER2-
HERA leterodinat. | Foanlimeny!. Bencere@hé 5f3rlbm8t(2(&>én qhﬁrmize rhaf@R?-Bﬁ@zumab crystal

structhr? G V\%g{eﬁ] Qi RE Fésﬂ)%{eﬁeratavﬂ atﬂb(llg ElocYM Igﬁ‘)-’ ltﬁustFahﬁ‘g aﬁ@%n{pla@rhnubody that

suppository's nelting point, and

i mmﬁgﬂ?ﬂ&?ﬁﬁmmvﬁv%m%§ﬁﬂﬁHFEZsupp05|tory bases, such as

Pohy &bl &Etebxgdsy&dahﬁm uf’ ofAEEHRD O1d8s toibi@esih — ghbgionalipyesidues in

other B(}r%aglésﬁ ?f I‘ﬁiﬁ%@ﬂ(ihl ag) orr}a% Oamri ié[g :Ptéeger{?)l ngan%oﬂy t[zgt §]pdstt(b(§)mam d)lnds to the

junctiod between qomeselnl andTUehtERY. Vari ous forns of prodrugs
ar gy 1%08%‘?1 anoftt}Q?\»&o&Eﬁl&H aff@ha- s@l%p% ﬁs lo@a%ed Jh $64+5i868 tHe Bterus in a female.

Eﬁrée%ﬁcggg Eu![s’g 85)ov1dq%i g%(g]f: of( tlg-ttw%lfme tl.tb&%} ajhng %@E ﬁ%%érlq% ﬁf female mammals
imgﬁauamnlogy, vol . 4, Acadeni ¢ Press (1985);

g%pg Tl one ml”gsgtl?f itlBF al dm%ofga%gdfz ec?(\?t% (%%%E Lsg% abdomen i gn

a n tpm@hr@pfm mpotex@hlgrj[f@qmegemqg:[@hg_@qpy,(tllag Mglops BuUe @rabgwd)vanes By

the tifid s ﬁgtoms of Mlﬂ@hnc&fapm @ﬁxlldn\ﬂﬁfol/mz{y@lwe%mn la&e &03@ to shed cancer cells
19 Bundgaard, J. of Pharmaceutic

I
throuéhputz@aa’b@tme% arlae i@gﬁg fel S gﬁtahaw S@ﬁ& tsgﬁg’l §¥aéli?«ﬁ are r(:fs 1aed t3 as metastatic
ovaridl @steld gBvads tidowetkndDb sgeadad thy dinphraSyisintestise andpegmicgiam (a faity layer that
coverg an% Ipadf% organ?%?l{egi&%mgé 98a$12e:r ceﬁ@&palfb s%rmlt%el' &gahﬂﬁ@ﬁg@%’h@ﬁ @rﬂnnels and

ence in Its entiret %ﬂ i'S under st ood
the biopistesph @vadoR R torte FEHEReRITI I Pres @Y SFFRer BifiE ovaian

tumofs hﬁﬁ@y,‘éﬂﬂ?@lﬁwﬂﬁl& g‘eﬂﬂcéﬂaﬂn}br &ﬁcﬁéﬁﬁﬁhllﬁgnot o the mal ady and
th IhleIdU%» ei n

i s lgrlﬁrﬁ]ryéngto?es ‘ia'ﬁgoﬁ“% a5 f%fég({ a %aipce{ at ans In}: %re peéxgg%tgr% t: {_)an ' peritoneal
carcibamd olyt@dery $imilap wep@nmwmn@mncermgmmfmlwsww GRW@WC%FYH@F?@S paitern
of sp1%£d gg&?ﬁ)grg)fsm WNGonkR TROME hg}%baﬁﬂeﬁmﬁ@\}% &ﬁ stititeetBriln@Wp&Rheal carcinoma.

'ncreased until the desired

ac hEa@wa tubp rO7ESa Tﬁ%rSé(bﬁ%wwme f%‘PPlfleébe aw{/is Rf"f“g‘f'ﬁ"‘%‘%ﬂ% be
pragp ae[p&ldsh&l &inﬁbg d&velb@.f ih @ tayer of cutseshipedieisknawt as g gdrmipahepithelium, which

surrogrgg)ggmﬁs eo egv\érqés E%lhgll?i:tunqprg%n tfaxmg%g)% S (Wdlnﬂ%ancgrg

undas prepa nera synthetic
r oWt ‘esmtal tyreoriyis fofmdmtpeg et tinnsels) eftheotsy- Capeal fugprsgphish account for

aboul TEbUAEHrikdbalcBS, LRt hOvbiRg llﬁ&h%@ and yloﬁng womeader st ood by
those skilled in the ar q C n, and " q
o SeBEt T, o TR ESR N PR o i Ry ggegpend et poduc
the fénRE bR ks feﬂfog&d’hﬁ&ﬁo@ytétblhae&ﬁm,al tanals dcbrabt forl6€ of plblevariapfcancers.
faz\pt‘%uénor %fnple l? Ige‘rflnnllg § gamﬁa%éiaﬁvg HXHg g?%/grlgfx%%rﬁo? Bk h‘gﬁf a'lFQtlegt § tumor.
Exangpies oh @mgrc $noniess herein ipplydeRbut gpeanop Hmited; thdé‘ﬂ‘ér?d’@ﬂfsi S:frculatmg tumor cells,

mrcut}&{ﬁy ﬂi’zgﬁglﬂrgt'émQ Riclie Al phinaryRel bdiikbest c&l Kt derifRd from t@@@Hor exhibiting

al so having up to three Rl substi tta
ot s FFRGCOR Yo S GEAEH G, SPPERAET bR R T gy ged o

smmﬁﬁch independently hydr ogen, al kyl, al kenyl, or
gy 1\1!M11b(:"‘troeI nen? Ign Qseir}ﬁeremq f&? R)yal com ﬁm@lok){&%lomﬁoﬁ which inhibits
opt| na y SUBSE T , suc X
growthtif @ pﬂﬂechrallmﬂ«;&,ex@rss@s capper g4l elt%ﬁr k@ﬁgﬂ or ingingy E@HS the growh inhibitory
NR22R23, CR24(CF3)2, JR22, or C(=O R22, wherein J is O
or SOm wherein mis 0, 1, or 2; R 6 is hydrogen,
Cl1-C10 al kyl, C2-G 0 al kenyli4a C2-C Qal kynyl, R20- E- R2I
C(=0 ER20, ER20, NR20R2lI , or (CH2)nG optionally
substituted al kyl, optionally substituted aryl, aryl
substituted with optionally substituted al kyl, al kyl
substltuted Wi th optlonally substltuted aryl

L T Y 1

o o __L.L.L__l
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Pd/Cif PG = Cbz; TFA-DCMif PG = Boc) and the
product, in nost cases, can be crystallized from
waeebomispsile.H 2 , Pt/C, MeOH Cbz PG = H, BocPOr/USHHAS/021286
3. Crystallize from CH3CN Schene 1 [0079] Schene 2
agentinag beat esict figiifichig r@ghenyt pnedhgt HER exptessingwells it ephesn Examples of
growt% mhﬁ)qyrg g%?t? ﬂcheta%né tha %cg ce"i]lrclzgjlé ﬂ?@gréggl&QHgtpla@JHtlgﬁthQﬁbhgs@) such as

cyclize and prov id
agent;; hatendpas il grrest apd jf Rhes,e a@@b r%‘t%@% Mapfase l310ck€§s {rslpdg qlel V%an(YIthne and
vinbl&HRENEEs, anBspo AF 1n@9130rss§ﬁ€ e d&o{u&@ig Oaplrﬁhkblﬁ tdb.lInUItublaﬂ, ddposide, and

the secondary nitr t hy
ors s B ot P G s RS B By D gin s
such ﬂmkfmm@edhlkﬁm dghrbavine | ngolgbrethdngnesaidpkitin, nethtgrate §- ﬂemouracﬂ and ara-C.

Furth% 1ﬁf¥rmab%l rgﬁ tf)\gxﬂﬂ{ﬁz\é I]\g?e zsl%a]gzﬁ é%;zcep rl\%ﬁ’e@s‘bf?n a(nh)[srael eds., Chapter 1,

ogen) | 0081 hemne I ndi cat es
entitlgsh el cvde {eg')latlav eonpneersaried avingpplagia feter’ v%v Ml el (WB Saunders:

phﬂa@&ghvyeggs)aés lgn/}q,egl ket ones and the internediate 4.

a1 BEBls® e BT GHBIS g U B gy crover o
canceR Gl cwab)@d:ssaxgiHﬁRZ @Frefenedgrawtlinbibifod HERT hwibedids éhbibit grnwih ef SK-BR-3 breast
tumo{c%ﬁfiﬁg%ulﬂg%y g&%{{ﬁﬁn%%oﬁg brtefef%‘@ gxteQerQﬁ'aQ‘!fb‘ﬂg k:r))m alout 50% to about

| eavi ng é(gr oup Schene l One
L0075t s oy pctrieion LA D EGhEG T BB BHER S Jined six days
after &@BkukéeftMIedcau&opE&dlu@ (418 S Phis@ No SEHTN O Ads:d @rxdber 14, 1997). The

Bgli]%cgﬂa oW 11lhcb§{oH éss r e(%gcﬁl e IIIE r\r/lér%lfiétaﬁl 119 &it ggtgﬁgyﬂ%mbel?w ”Iihe preferred
growth if@Hithry iattipodyGOBnaGESvaziebtiof muinh marmelsnaé:mbcaliy APhg&h @ﬁfawumab
Gn R‘ﬁ' aﬁtﬁ:&%_%h%ﬂ Sindieds Edeﬂ)gly at R dnih ﬁmjcgsqug%ﬁfeﬂ Ueﬁldyath as determined by

e B G e B S e ST, o
fragdieadh@aﬁiﬂot/ﬂofn)éum mamiasid vesitlea fcbigd appptie aklies)g Thevell f ngelly one which

over%resses%%t[—fE&? e eg 8}( e!felrgb[y%kéaﬁs (I;}QQP e?%%relas%gar%@h&ﬁéh endometrial,

calcu yS|s S
salivirRelewiptupg, k@pqydqo}pg tbyfr@fi ma@oyea@pf or@@ﬁc&ﬁ lr érpyzﬁo s Céléglmhlga a SK-BR-3,

BT4ﬂoéml - Q8 S AR ASBS 6 Dy SKBEB &l Yaidtk i@ @yteQiailable for evaluating
Endocr.i nol o 80, 10

say. 1 1 o)
the c%]aﬁ&a%&go%e\g glth@q%lsbﬂ’(ﬁ maﬁlﬁl P éhatldgl ﬁ%tranilocatual can be measured
by adiBxif) BdindyIDNAO O&mkntAivh rcav batvalvmst thHP&IOD]&h dadfi@jniyBind nuclear/chromatin
cond Sile Qi blﬂlgfﬁ%;rlléﬁ Ml&&m?ﬁ%ae%l!la?eﬁ 1K nlcféSs@ H@gﬂd@toﬁﬁzells Preferably,
thod

Xt
e apbadHHHE NPT aeormﬁla@@ne Wiﬁﬁrﬁ;‘g@"%i"éf) Rlcomaghs i 050 fld, nd
most@féfe@ebiy@@&f onb 5(f b1l Snd:Qiod §b shkinbdiaciedve to'&mﬁ&at‘ed cdlGh #h aflnesin binding

assa;wwg %'géﬁg %ﬂ‘ Fsge bﬁlotg %%ixgpﬁgdf HE%Z %pb §1L%)tha Pc%q o%togL'% 9@ and 7F3.

12 TheriepipodC4” stthe rdgidd imth¢ exirapellu@dr dethagnral HEE@)yog@lch the antlbody 2C4 binds.
In oAGQL Qe Fdr laﬁ{byéﬂés %Jhw(x @ind IWHEACA HithRt Nroti@le R Bdcidng® ast&QUeh as that

acetonitrile over m nutes, Hold 100% acet tri

desopigh I afs BB B GGG 8O3 PGS Hirlow ok David Lane
(198@5@Jaesetpe@@mus ARGnagivel{) Qﬁﬁﬁ&apﬁinmfbe/-}@%rmaﬁs assgeedicthontetagibody binds

to th?_.{%ﬁ e§1topg é—h—fRZXe g‘;%%ﬁe Qe rgs}{?o %@{1 !ﬂg gﬁlgré fé&:ﬁ) %bé%%sldh% /ﬁrtg &out residue
584 HMrHARAI nghysiversecdtiiss. BuB) gﬁpm(p‘g |2p4:cdg1.p59e¢ ;ngiypw@@.pc(nymll} infthgextracellular

domalmQ;@I-ﬁER2 hﬁ{l,‘4dclm§L f@rtﬂzumlb l%ncmt({ 18 iraceBoled dodath SAAERE @8 Rihction of domains 1,
RPl 8, 3.5u, 150 x 4.6 nmm

ra
I anﬂ/Hb i ﬁ“é‘ldmfé%lec“”%i:i“? 31@73585(29%215 phate buffer (pH =
2. Ithé AGRSHASHis(ik rekjon in0ke elx@’cl’blhllar doahid oZHFHR2, to Whidh thelahtibody, 4D5 (ATCC

CRLégllg%iglg g%stuzu%%bolglg{ lgjgéstegl oge i3 clog éﬂg granET angag;f? gﬁf?-%Ré and within

Dom2i@ [Yrbf/ iR .. ToGrrerife pttibodi® vOi0h tedde @?ﬁﬂﬁep@@? Peputie crogp-blapking assay such
TFA in both solvents) to 100 % acetonitrile over 10
m nutes then hold for three m nutes at 100%
acetonitrile and ranp back tg 10/90 acetonitrile/water
over two mnutes. Exanple IB - Preparation of
i nt ermedi at e al dehydes
2- (4- Di et hoxynet hyl - phenyl ) -1, , 3, 3, 3-hexaf | uoro- pr
opan- 2- oI [0091] Cormer CI aI I y- aval I abI e

-~ o - o ~~S
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organi c | ayer was washed wi th carbonate two additiona
times, and then it was washed with brine. It was dried
wW@®s/003E4, and the sol vent was renoved to yiBCHUS1965/021286
title product (300 ng (100%, 1.1 mmol) as a white
as thatsledcditidd in AktiNNR, 4 DVB@od@Janeh, €0l Opring HarporlLkforat@y, B&Herlow and David Lane

(1988} %’be ?Srlr)t%rézineé 2A1§i’]n§t§/el? FIFGP %ang Za'n %g e(fgr'meci’ tﬁ%ssgss lx_zkethet?tkg a-ntlbody binds

trifl uor onet hyl -e\t%%
to the AR Bepisopelof (AR MBr-grFpv PR ETTFFY resziues ipthe fepipt gt HOY [T IfoRS b residus
625, lﬁcﬁgﬁ)e@&plgg o®l ) and tr| phenyl phosphi ne (1 05 g, 4

were dissol ved
TR CR G M ARREN ME A DR TR
HER2A6 dhhith a7d2ndiel 7EFantibalies hdhuixposicd dénthe ATGﬂd@rbehwi lvmsg diq screen for
antlbo%ies \8}11&1}1)1[8 1 e 7%5/2?% eﬂm\ﬁgrako% 1&\%}0@4 ﬂf&hﬁ%&& cfas ttg{ d%&gi)e\i %ntzbodzes

via the addition

A LabbmwneManu%@l@\ Buting Herhorttewatoab&ywaréwnﬁ et Lok (25 cn 5 performed

Alterﬁﬁ@@ﬁtoéml)pggﬁppﬂgt&% He @ffohhéal?o diﬂabﬁshlﬁzlﬁetﬁéﬁﬁe a’ﬂhﬁoﬂjﬂﬁﬁﬂs hﬁheS?lOZﬂFB epitope
for an addition

en cooled to
}%é%anygﬁaorwfeg g:flilﬂfﬁ 1f1 hﬁ 6e|g1io§§on(1 QP?Bt r651due %?et% about r?s ue glg C?f HER?2; see
Figs. waBer (0.3 m ) were added. The n1xture was allomed to

fg" ]t_?f:%e ¢ ;egerbto 8bin %@rg& thTl'l%gtmEIﬁ Q&itﬂré}ﬂylmlé( &r%e@eﬂf@% Reak&dThose in

er was a he 'tit product was
need efsmend g RBeEcHY d"lththé 64nFeé é% Y fhP%iélkwl(% fqfange] 1§ jogg prevented.
Henc@ﬁﬂé%ﬁen@tﬁ b6l trhked MBrein GAYTRMvVE Beh diaghosel @t Bhving kbandrat m@ys:) predisposed or
CDA3) d =7.61 (d, J=8.4 Hz, 2H), 7.32 (d,
S“S°6131“b§“21° L 2H), 4.06 (septet, JHF = 8.2 Hz , 1H).
| - (R, @mZeffeivk huomt rdfert iaf kuponiofie iy ficeivh{ teatgangerig the pagent. The
effect{% glﬁ T It %%41& mg HERe ths RIBBRT ket cols; gedtlé'd tlﬁe' kT Gize; 1nh1b1t (i.e., slow to

uor onet hyl - et hyl ) - benzene,, roxt
some ﬁﬁené fnd@fegqub}yﬁ@p)rfaltcgrcp 1n ltrﬁtwﬁ f"éﬂ'ﬁe q@}t 31 y H%xy to some extent
and piﬂ&‘ﬁab@lsﬁﬁ)@‘hﬂtﬁ Ghethdasik; (Drlhi.b&l”te sofnd eftén}, tumior go\&b;ah@d rdlieNs tagqglesxtent one or

more ﬁ%mel s}rrn;gtgrg naLsacStefl E}%e cancTeIﬁg tﬁ%%x?egg{lel cﬁ% gjé%déaeﬁ pits gb\agdlgrjk?ll existing

cancer ¢pdls, dodiely teicyspptaé anglfo cmsrtogwp \Thmﬁiefqvwncowslahﬁ(ten@masessm free sutvival (e
as mélHPe!d) mgpoﬁs%%ﬁlhéﬁgn mltgﬁa%leSdﬁaﬁ‘ uﬁ’l&atmlm oBCRND F @bngdsy, result in an

, then ur|f|
ObJeC(‘;}}‘FrrG?PﬁTSB 8{10%&1? é%a or co tg treﬁgﬂse é {ean ﬁXée)r(ag ﬁurvwal time,
and/ok rmpwvebrcé ot e tyntptoens mfroamtm{t g awhgsed QP | ity made

eé)\%raﬁ g\LrQ U%_Izalrefe E§thé gﬁﬂ&% %&ngilnﬁﬁ alilv'é'fd}"élﬁeﬂ&%lnéa oi‘%m‘e(sﬁetf‘a% 1 year, 5

yearsmeg gfrom e gmq.gf diagnpgis Orseaément d, J=17.7, IH), 5.33 (d,
J=#f)oPeskin frdehnvivaly @ferd &)&I:H fiient ddrhafing 811‘3,, trizholitHhe cancer getting worse.

4 2[ Z%Irrelzslf)olnyeg r;e ersI tZ)ta r;neasurlélbqg r%s%%rtlsQchlu%htng Xgrgpie%%%alsgﬁy or partial

r%mh%«EDZ 2-Trifluoro-I-trifluoronethyl-ethyl)-4-
vi @¥ oRSl@t% &88} “Bdhp et r§1‘u§'§'m;)’L i inadd %ﬁﬁgygééﬁﬂce'oﬂaﬂ signs of cancer in
di oxane (6 and mater (5m). NalOM4 ng, 0.84

TeSPOR§HY tyealisef- @lEﬁoei Tt dgaysnesgibeganserdiaspeen °B’i‘i sol ution)
we F&n&dﬁ@dnse’-ﬁbﬁm 0 XdebitRe WaS st bfomed niode t8hadrs orddsion® arim the extent of
ten&g; turrS nﬁno%zu P! nd then it was partitioned

cancqy iyt - BRPISSHREFAPS and brine. The ethyl acetate was
wa HEBR wiirdssitgvree” B duticomnminiag colld which hige HRR Brofei@resegta @ejr cell surface.

tOV Q- I-M§9€|pres§r&¢aﬁcge 1396(:;}13 V/{%m prms,es L@ TRME vl VI BIERY @GhH R ace of cells
o give produc

therepjchl‘( WI‘@)QZ antlaodgg ceﬂs)lné gwl(eg) anc} }rq)re a tgerzﬁ:a/gtl(c agechmthgesgecg_& th]é Ic_:lancer
2Hp, carz:er7\ﬁn&1doveplxlﬁes&s HZ[—IEIQdeBeptoﬁs 82 whivh hdsIsfenifiéanthrhigher 1v€s of a HER
recepé)oé E&ﬁ%p "1%16 cell s‘ér%%‘%eﬁeé’g f grgjl toﬁinoncancer ua celll 8% the sfame tissue type. Such
over@pr6ssith mhmm@mdtbw (gtpe Aeplifieation or(yy gicre@ed3iranggription prrfranslation. HER receptor
di met hyl sul foxide (7 nm.) was added sodi um azi de (0. 45
g, 6.9 mwbl). After stirring for 2 h at 20 0C
di i sopropyl ethylamne (0.81 1, 6.3 mvbl, 1.1 nL) was
added to the reaction mxture foll owed by
S- 2- et hyl pi perazine (0.95 g, 9.5 nmwl). The reaction
m xture stirred at 60 OC for 10 h then 20 OC for an
addltlonal 12 h at mhlch p0|nt |t was diluted wth

.
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trifluoroacetic acid (20 nL) and di chl oronet hane (20
m.) was stirred for 2 h. The solvents were evaporat ed
w@rpaenbmITr ude product was purified by rever sePCPOsmes/ 021286
HPLC (et hod E). The product containing fractions were
overe@Bd¥Ion TR be dr@urhingllin Z@agnwii¢ i ploblostipdisantycealptiredtcgeased levels of the HER

protel.:f.%relsilt ?rp the ng'fagg(&r aa&h 3‘%‘? \Mlat J}l g&-nlmédhls@%ﬁxg&f asé% iﬁéo Amer)natwely or

racts were co %{/P
additienafip me e measee fevely of iidye nﬁqd@gg‘nﬂ(fl@c f b\rtléev(fea,ee § fig fluorescent in situ

hybrquanHPItSHasﬁe WO%MSQ@ uf)l@ﬁeﬁ'!l)ctswr i1gbsy, Qou@mg blobid/or poﬂrhicrNNBlam reaction
(PCRgtec?qufj suckyasngf tl([’a quaztﬁatwg gCl{ (@%-?Ct!é';)he n;?ly %Iéo i g%ﬁl:zl{l ﬁ:eptﬁr overexpression

by mehsuBing-hed ahtigen Te.&/, FHER) extrel@Br dahain) id,a biblogic?! fBidlsech as @rugB(see, e.g., U.S.
Patenflgd %ﬁ 29ﬂlssued JE%, ‘Z'él)z) 0; 61706905(2?4 publﬂ%&Ap§1 1'78|—199i"3é1)s Pa4m353401 1 g3 isued

Marck 28, 199§y and)Sias e1qd. JﬁInp@)zol Metlgrgs ](3§ 73@‘).6199@) fo}j:h(e fr&m thgb Ii?ove\zlassays, various
in vivD assay s Hd avallﬁlae@ tﬁd@ﬂl&pﬁlaca)onerr For-cxﬁmpﬁ dtk ﬁlSy expdsO Qs @fidthe body of the

and 30
patler[t m_apﬂant]% fglﬁ CB fs é)ptfn?l& éa[%tgeétf \ggl a dftﬁctableﬁzﬂjal X %TE Ga'é{}lc-)%\_gtlve 1sot(%e ahd binding
of thephtﬂpdgrte ctlisipitRrgatichiearctio e vabiatnd kg Aol eEstaat pleing b Pydiopetivigitor bypnalyzing

iody fafd iates [0101] A

a biofR] oRH I hlaplefihrh Eh i s, L P dehyde (1.92

anPr)verisqﬁy awn%v*m?s "dqepqot pgexpiesy HERRe S Sgnﬁfﬂ&cha&% not express higher
than x(oh&.ﬁﬁe&éi% odeiER2 ﬁ:@éﬂtoumdwdrtb d ﬁon(:ﬁ&ﬂ/oud balpoems $a00A tissie tppener al

880

( 3A§§1ca whgg ch%)fp)'esses P{Eg dléad‘ld 1S oae lﬁe prroedg&? s@%ﬁ{c‘}mg ggher levels of that
ligand tdmparedito@awtcrirerowssEl ofdheesamg @qqqe tyPEhaucl perefpygssion may be caused by gene

amplfi Qz{t]igrﬁ&tbg abeted tlagélqlﬁfén S raidlafibd, DbRexpredslonbs theﬁﬂﬂ{ I%Mitlﬁg be determined
t hanol i n_ dichl oronehane.

dnespr el beree ysbiafaan Egugiieicy cxodie @ i 6 B biorsy
or by&&ioas dMhdstc B stbh@88e YY) FISH oudviR blofHg, FuRDr in@D3 GBlys dbscribed above.

9. g‘ge t%r ’“c%?}:l%xhc afgn% &%ﬂ Q}%" %ém}sugsta'ﬁ@gat thlgl?s o(' %-eveht's_l)he function of

211 1131 1125

cells g_n?l@m @useg dpsirugtion pHcpllsy The]_tggl isAntengled tg inclpym & I((aWF H@tapeﬁ)se 8 1§t
Y, Re!S, [{gish Smg56 B ﬁgﬁddtréﬂloﬁitlvgi&@opwﬂf L&)Gnbiotieahatit @Eﬁd aﬁﬂ&&ﬁns such as
smallzm?]i?sﬁ:glf: écg{né [gr g 1cai11¥]t %Pwet rgtoé Eﬂcteflaelpé\}l p&agtll(%rzall rlgm including
fragn&bt@kirﬁ/oﬁﬁnhl@dhéHQBLE 2 No. RD RE RF RG | I\/H-H] + 1 Met hyI H

%? %@r—t litic aéé_xlt"}_llf bc&%al%omdyﬁ; mﬂul il il trl @Berft of tancer. Examples of

'y
chem()tmrapzutryﬁéqqy |1r§{uﬁpyqlkyétpg agenjs sygh PtheH_q ac@Y@le&pﬂgﬁthde, alkyl
sulfortafed suéh &4 bh@tfzih}ﬁlmpl‘dsdﬂalﬂ-zﬁapﬁéﬁﬁlmﬁ ] a@iridlifes k1A B53Enzaddvie drlydquone, meturedopa,

1-pro | i mi ar bal de ) .
and JeERR Y sburi® SRFDRFhdRGREnRy  FANAR: ArdEY wiemylenemetamine,
trietytbnepbbhogahiden Hiﬁﬁﬁle@ﬂﬂombs))hqmnp@ DYRripghidlomelagie; eas@gpnwg (especially
bullaggm gm{&gﬁoﬁgq&eﬁd @Qtrdh?dr&?aﬁ%l@l (dR)hib)noV\ﬁ%Rm beta-lapachone; lapachol;

care the reaction m xture was
colchirings; h‘?ﬂl’@§ agithd éafmpmthf:?nb@@}tfdm gjp%seslwletli: ;Blallo & toea_techs(q—ld; C%@ds[%lllé) CPT-11
(ulnd?eaﬁl JAMPIDSARGF e iiognptdthedi Scopdldcinad 9tamingdamptothenin);brylastatiateallystatin;
CC- 1?% (slhlﬁém ng aéozegﬁ%l‘?c%%&%sﬁln gar’@ z\‘i}elg!gﬂ%gtﬁglc Qr%@:heg)t [gordcl)‘lp-ﬁﬁﬁ)toxm podophyllinic
acid;enipobiiie drypplyihd artieilaly etipiblypin ﬂoqy%camwyma St defagiatin; duocarmycin
(mchkdﬁgetg_gﬁﬁ"laﬁél anQG%lEsatKQV §R9 Vhe bﬁl tl“pﬁ), teletlth&otﬁ}{' QeMeckistam; & BLcodictyin;

sponglst%prr]léllltg)gg'g{uetgrds quhﬁas chlgralal?lm& ghlonlapbazm gh@?&eip%&fstgwmg ifosfamide,
meclgd'gtham?ne 3ﬂeclﬂl&rcth£rhl)e, oxille Pfdroteedt, @klphalm moBentbichin,Dhfnesteding Brednimustine,
tmfo?fﬁr{“g?* %cdlmuf,tard ni%rrkgeureaarsg%x u(JSame‘aRl Elgg’rg%gbg g%&ﬁﬁn tl&ﬁfsme mmustlne, and
ranin@igine; RifbiRECsRED @srwwnqeqy»e antluv@cms gEt:ahzheNewW@snﬂplaleahsheﬂmw gammall

H4 HM M5 M E Et 6 HEt M7 HE H8 M Et HO

HMe Et 10 HEt Et 1 1 M i-Pr H12 Me Et H 149 13 M

n-Bu H14 Me n-Pr Et 15 Me niwPr Et 16 H n-Pr Me

Exanpl e I F Preparation of substituted uracil ,

i nt ermedi at es[ 0105] A suspensi on of 5-fornyluracil

(0.84 g, 6.0 niMl) in anhydrous dinethylfornmanm de (12

m_) under a nltrogen at rmsphere was cool ed to -40 OC

. o " o,
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[0106] Table 4 indicates other internedi ates prepared
usi ng the above nethod: TABLE 4 No. RK [M+ H+ 1 M
was®emaoBys 169 3 n-Pr 183 4 i-Pr 183 5 Allyl 18RCBUS2005/021286
Propargyl 179 7 n-Pentyl 2118 n-Hexyl 225 9
and caﬁch%ﬁhﬂmﬂh Q;),(fye gBgray) Cri2ia D18, Beghz3pt 183386 (19H)); dynemicin, including
dynemicm c%{g]gah%st%) ona%i9 éucé;;( cilogxio el %g[%p% f%@ as v@ﬁwé)cmgﬁgstalno’chaoénophore and

O a siLurr 0]
relate(b:hro@o;frgplwk@yra @mtiobletg: cgﬁMphprpp) Wmeg}m)actgf)my%loamhramymygzaserme

bleom&c‘%ﬂ}%@&l%n%ﬁ c\éﬁﬁmﬁlqgﬁﬂloﬁﬁm déﬁlnbﬁhdfn' cﬂi@nﬁﬁ%@dact?rﬁ%cnﬁ 8forubicin,

in oil). After stlrr

detoru’ylcgﬂwlamsoxg &dlélaeumw YFIS‘%)D Tiod(oxiulélgg t(llnéﬁdmﬁ;l X(?%hohno doxorubicin,
cyanoxb@ﬁlﬁ»ﬂﬁb dxdraHiang 2paaliso- Cjtﬁbrhmn addetrtydoarubitie), apanbea) esetuttidipgidarubicin,
marce galP gng;to\%}%u?]stsﬁfglas_l%o 091(6 Plcog—lllﬁolirc ?138; tnb %ﬁm%lﬂ( toh'\roﬁly(\!iﬂ:s’peplomy01n

concentra
potfirqeykio paymadie q'tel?elyqﬁesq'ddwbwlpavﬁtﬂovlig@h @GP‘B@F\RE%WCMC%‘%F zinostatin,

zorubi@ﬁxclﬁ@ ﬁctab-ght%s M GrndkoRSlate Y SRS 0@ G fTatic edl a’ﬂﬂﬁkuﬁs@ﬁ:h as denopterin,
resi partitioned between chl or ﬁflgl m.a g ter urme ine,

methog?’@’ﬁni’tﬁw%‘?‘i‘ﬁs BGrTEE (RS {jggs PF PG OO St ime

thioguamnefpyridh2Darpes BOAan¢itabine pzacifidine, 6-azauridine, carmofur, cytarabine, dldeoxyurldme

dox1ﬂ1ri ine dpn%%_?ﬁ{%’lo? \(}%f&r%%yéegscdsjuéh a@&h@t@rof?&c ﬁrofﬁ&a&ﬁoﬂé’? ionate, epitiostanol,
mepltqoq;égne t@tolpgto@santlgqq}'enalgsugh e(sgrmngglﬂtethlw N)Btotapet, trilosggney hmcHisreplemsher

such B9 Folimic 161 adehibllet alabphaspitin®ie |g|ﬂ'cos1d-e’f aﬁacﬂéi/hlnﬁcn adddf; ediXi@acid| @nsacrine;
bestra&%%ql aZO| atr n el‘e?%dl Al gemeco(l)cme d1a21quoﬂe Qformtl'}llnecfﬁlpt% acetate; an

epothioné;-eOplnad; bglhmoxmmhﬂtosymrlbmwl Ipwdagpirietmaytahsjrloidagpipgs maytansine and
ans t&ﬁ it Ing%gug?oné nrnﬁoxa}ftﬁhgr H&X(ﬁhr{l(ﬁ %Jﬁne 1?@%&)&&1??15 ph&t’éﬁet lﬁu'arubxcm

or oacet oacet at e
losoxglggq_eaﬁt@r@lyerlqdeélprgcarbzﬂw Fﬁﬁi@ §’°1¥S?'F°1§’f1gec‘i°glple7ég gg%]& r&ducts, Eugene,
OR); {aﬂﬂad&k%zc&&ﬁﬁsxﬁﬁﬁh Bplrdo@mbrinl; kxuabdic adi@, tlwziqidne 2rH, X niphlerowgthylamine;
tl'lChOﬁ'lch?EﬁS esHecm[%”tf & E(?%l C\Qerr]rg&ﬂg Rat ?(fj X %%Zaﬁgui\(ﬁ%y ld@th I;I- b%desiﬁ% %%DISINE@
FILDBIIYRE d:(cp;bhzgxe,.mam@))nuWnQ, hut@r(pqltp]a@qlagtg] Ripqbenman; Wtosam@a@mde ("Ara-
c"); c§<9$p%sblﬁﬁudéQﬁot@ﬁﬁt tho@feds %%l mm@agﬁa)&ﬁBﬁst&@@/eﬁMmbbﬁﬂ&)logy Princeton,

NT) M%%@éﬁ? Ii%g?@gl‘ f?%s aé%eaglgleeﬁe? @%;Ppabt}cgd%fmgfa ion ﬁﬁacpfaxel (American
Pharn@cdil@l BRtnes,i Sahauineesg) Uiinols), @all TAXGIIERE®aloxgpekel (Rhone -Poulenc Rorer, Antony,

Franc(é)f %1929 aR %ﬁ%ﬂ%) g&%%ﬁll&rﬁg&a Qﬁungef m&ﬂl)tre/ﬁate platinum analogs

nes tO exanes 0 pr0V|

t he
such @gtctgplat(n]_alg @Iboglatm d)mbggmgl (W%Al\i@; IPB'W‘%H"QBOSldf I—‘Vlﬁl\h@ ifosfamide;
nutox%ﬁgnmcr{sm)ﬁtOVﬁ\I@ éalplatiq Oeucdvowin;/vidordibine (RAMELBIRE®Y novantrone;

edatre(,%gl 3{{;&’5@? M"-af(lﬂmgpter 9 féllod[%o 11&@)}!ronate, Zopmsometase h')lhlblt'gls RFS 2000;
dlﬂuoien(eﬁhyﬂ(mnthmb(umgﬂ(phemylﬂs)suoﬂlas[rm.npl(; @1d4cag¢cmqq5phar1nacgut@ggla aggpntable salts,
acids O (few/alls;eg{) {ﬂbﬁl tﬂe%%f a@%vlalpas | oonidaridrboR 60 & B llﬁ la8ove 5[1@h & CHOP, an

tron o di net hyI-oxazoIe 5- car boxy
abbreétawl forea f@rbmeq thsra@‘/ of jqyClephpsapamjde; dpxqrpficip, Hgnc o 8&%?%‘8“3"10“6 and
FOLEJX, afabb&@Gata tidt awesmas eigthe waiDbxdliglain (KA TP OnbheD8ith 5-FU and
. %Y,ZS mmol) in HO (20 m.), followed by MeOH (10 ni).
CUCCYHE" reaction was stirred in the ice bath and all owed '
t o Aboingludedinttitis dofigtioniagglanti-hofihamalaednis that tovggulaiass ibihi hosmaeng action on

um VaSduGRey @ERVE), B8ludifgEfor 1
t o{)lgucﬁlaagﬁxgpﬁtrr%ggx% Af g&&h’ﬁ e%thgHI ﬂﬁ& ﬁe etk |(§n 8, gEfor example,

o, ot BPRRARFAS B CHPHER: A BT TIPS BRIy Torne
keoxiHhé, QQ’I 17018V @faptit@né, andH ARBE TON® ereatifewt; @smaaswinhibierspiowaibit the enzyme

aromé{%s[:: d’vh(c éegfjf]ﬁtes%tr%ggn Rl%g cglon n lhe aére al_%lan&s, s&bﬂ%s fé%ha?an&ﬁ Q@)—imidazoles

aminq@lupehingids, MG btHmagestel 2ciae, A@m&%@ ex@nes@nqﬁqme}tammqre}ole, RIVISOR®
(133 ng, 0.35 mml ), and DIEA (60 nm., 0.36 mMmmol) in
NMP (6 nmL) and the solution was stirred at rt for 48
h. To the solution was addedgEt OAc (50 nL) and H O (15
m.) and the | ayers were separated. The organic |ayer
was washed with H2O (8 x 15 nlL) and brine (20 nli),
dried (Na2SO ), filtered, and concentrated. The
reS|due was purlfled u3|ng S|I|ca gel chronatography,

AR A 7~ 1™/ ~1 W~ o~
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extracted with EtQAc (3 x 40 nL). The conbi ned Et OAc
| ayers were washed with brine, dried (Na2SO ),
wo 2dob07388 and concentrated under reduced presBUF/BS200$1621286
crude reaction showed product [MS (ESI-PQOS) [ MtH + =
voroZbEGIEMAR A lefropdle gnd RN HIEXI® apastregold;;apd apigrpridepgéng suti-is NjyRnide, nilutamide,

blcal\Ig}ﬁdé: [eugﬁldg] eiﬁ& %s&eﬁ/ﬂaa?s Wil %gtr@écnhﬁnef(gﬁ 31aR%o1 e )ﬁﬁcle%&@ep:ytosme analog);
bel ow.

antisqag ofigonpdleotidep.partielaply tpTTEYPLIPT BN Sfistas B Fienligarpippyp gpplicated in
abhe@#tIcElt ﬂrolyérétroﬁ 2ucBtad) Yor e;éhmpﬁE[ﬁllljdlph@ rag, Bl RaS-ayd epidaiiahgevamfctor receptor
(EGF I% va%f:rmé:%lsuch as %eﬁqueralp%\//ac%rﬂfg tforr féxac i))lle 6’\%?(% g ;\;accl%(rl:]el I%%BEEgN@ vaccine,
and WQIDmm@deU K@I@?;ﬂp% LEBTQWWPHWSQFHZ@P binifipjtop, 3B RELIX® rmRH;

and anerZceHﬂIBiy)acce -E:Léal(s ac%@o&en@m%gomf}he aBRe DI EA (170
he sol uti on was stirred at

. rt
over ﬁrrtlgmabohfm RS FOH eeRaY ARl igglarp § metabolite, but
can nafbd uS@by. thel\ﬂa&mprsdikl:t% tn@tﬂlel( ﬂ/ﬁn}l‘ﬂnﬂmetéﬁhl&e dhexy@lieBapWudt @gents interfere with

the pr()glg? crgﬁa_l fge %g % SW?@W ﬁaé-%]rﬁsr o}@’%n‘éim‘é@%ﬂ%ﬁ%eﬁo&:ﬁg&@tb%ts include
gemegahifg ﬁGE:IVIZPely@rS -erourieil EdFU): kerpdianiye (XELQRAS b §meggpiopurine, methotrexate,
6-thiSgRiefe nﬁeﬁl@&e‘?{gi %ﬁ@fed rﬁ@%%yt@ﬁ&s@iﬂ € cyt&@lﬁn 66 s AR XY I Bearbazine

pur i fi ed using reversed- ha e HPLC (30 ¢ .
OTERRMER HPPTIe TRBE T EOCPATT R ?H@%%d Pora®), cudrabine,
2-dedxy-Bedhicosa stc Wilie@retetradantigectatalied cieonbenteutztagdt iv galeitabime.duced

pr eéésn% &ﬁnneﬂdre ?%gog(?—l %&@ﬁg@;}o&m&‘&ﬁ%m&%&dﬁ) \% Blﬁucleomde

the I'on of sol ueous m xtur
analogyet thas YIS A OTEEITIE T(hs expiag! fymula W@%H%%%EIFZNB‘O‘* HCL

GemMBFife N@$N6M by\Eﬁ ﬂllpﬁdd&&he(ull@eHMk)GEl\m&{@Dr gani c | ayer was
dried nd concentrated un

S 2
ek Pt aed Moo bR a” T 6 SERG ORI i e Plaium
as anSntégro pat of Zhegtolepdd. Exsmpss of plainym-poeikdemotibtdpdihifagt 0o lelHIQe carboplatin,
01sp1£t%96;g§%atmuxg = 8.08 (d, J = 8.1 Hz, 2H) 7.57 (d, J =
08 (d, J = 3.1 Hz, 2H), 6.56 (bs, IH)
@6 (péaémunzl’zqfed She@@thft@g/ 12 H)lt&ndgd g@ere(pg ngH)one Pr7 lgorf qplatl\l}um -based
chenmthgra;ﬁutlﬂzagengl‘@puonzllﬁﬁ cdn®inatdnl)with dneP4mbis pth@ldhemotheZfeufid agends.

( %]y Lﬁ%{lnﬁ%e's_gtant c%t(,r 1sd&e§nt?§ tgi cance '_ﬂpﬁtlegt h%s %Bgré_' E h%}eggelvmg platinum-

base@BeanthetaPy (i ths patieptdd “glafinym rfragiorpii)yps the pafienthay Prlzgl%sepwmhlin 42 months (for

1nstallﬁ,|g Qﬂth§ 6‘mo§t‘ﬁ§taf9é? h(tng)leltl ﬂ‘lattmmn Baséh cﬂglﬁbﬁleraf)}QIZglﬂaen% @ 10 nm
% @54 Met hoxyacet a

nm
3. e Rl BGBC e 08 T It BTG AT REE RIS SO
optloaﬂ@hhkﬁbllaEGER (cihﬁj.tléh dﬁxarﬁ}ﬂe!k of soonl a);entsmlclﬁﬁﬁnﬁboﬁﬁﬁanﬂ srhall molecules that bind

to E&Cx-‘rﬁ) Igradkfl 'g‘@m o%ﬁei%gﬁ‘tﬂlﬁ?s vﬁ@%ﬂ%% S?f(étﬁag,g%ﬂ HE 8506), Mab 455
T T o o it G B e 4945,
533, MRARLHHRAN: W8 Snd @AInRGhekddf, @ucﬂrQs Qb bZﬁ«ﬁﬁfﬂdr@jétummIm @RBUTIX®) and

resul tin oled_ to r and con I
oo 28Rt 9B BBt ot e BRI B i
(US Hawat N SRRAAD); Bupdavizédond ehdseric amtibédids kit taddi§iR tapdeggnibed in US Patent No.
5,89 g&b\é ‘Rh‘ﬁqh eR Iallrﬁabcf?e@ u@f blm' &ck é%dﬁ—ﬁGﬁ&&' v@€98'/5‘64§3nAﬂ>gQﬁx) The anti-

reaction was stirred in the ice bath for
EGFR fpatibadsxinayr b oppissared Witk e sgtotoyic agsmth But se4ergiiie £ 1wnp<a>n3ugaf§e(see, €8

EP699i4B3 A0 MR W RSer Kb S t Bmpted 6F sRAIONSleduRs Hatlodfd tmE)SFR ThRde ZD1839 or

o e PPy L5 E A BlAPETgk El bl msacir,
AGlﬂm(SIéSHS Sskdnj.e needles (3.2 g, 2 1 %9. 1H NVR 300 Mz
CQF&%QSEI kﬁase 111%%)%& 1g 1 I’(jno%!:_lhe wl-§ch44ub(t§ to sngﬁg extemyrosn%aqnasegagtmty of a

oxy-thioacetan de Prepared as i n
tyrosipg kigyggioh asvéﬂig f@é@iﬁe Rl @ffsucwnhr?é?rm%ydaé*&%%d*égec% dpigs noted in

g, 36 mol) in Et20 (100 nlL) was added P4S10 (1.6 g,

3.6 nmmol) in portions over 10 mins. The reaction was
stirred at rt overnight. The9m xture was filtered to
collect a yellow solid. The filtrate was concentr at ed.

A2 : 3 mxture of amde to thioam de was seen by 1H

NVMR. The m xture was redissolved in Et20 (80 nL) and

P4SlO (1 6 g, 3 6 rmol) was added |n portlons The

oy o R . r
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m xture was taken on w thout purification. 1H NVR 300
Mz (CDA3) : d =10.08 (s, IH), 4.71 (s, 2H), 3.53
W@ 2006869398 2. 73 (s, 3H).Exanple Il Preparation BET/US2005/021286
pyridine internediates [0117] To a stirring solution
the peseediieniseariph as2veBassypell melerald FEB? tyioxiyd kinass infibiterSuch as TARAGS available from
TakddiQiul-HER ivSidbts (2@ af E@—S@ﬁ@va@@é feofn aly&h)l-v)hldﬂtpre%lé@@%mds EGFR but

d or ohydr.i de 3
o T Y PR St 8 DVl i OB ol AR and EGR
tyrosie kinasg IWhibiEr, andeitkd- 1 60 me dabiefi@mned vat); plinyHTERS shibitd1e @ich as canertinib (CI-1033;

Pharﬁlgcﬁ%&%f ﬂglaﬁgl's SLQ>h XL@ ishd 2 %én& iSéﬁ;ﬁgZ e?/gﬁw %)%#Agr%tﬁ(%gtlcals which inhibits

extract
Raf-¢ 8%1%%“%&%%3‘1 é“%t iptitoss sygh ra%lnmiriﬂe@eswmp Ko 18ey SO agaileble from Glaxo;

MARIOSE Bl tepblatd dkindted |1rfﬂ1bﬂ&rC@-1MOQ%%t)le €9 2ndiBlaciaP Egigazm such as PD
153(%5‘@(?1 ﬁt‘iloroaly 1@% E]ltnalzo?je _pgfrgiop_]glrmqlrﬁj DYE ?&g(?yr(naldm?ﬁ pyrrolopygimidines, such as

CGPI5pH26, BPH626( gd CIP62 B6grazoldpyrimidind 2-(blgknylahimo) BHpgrol ¥ -d] pyrimidines;

curcgimg %dlé:l%loylgllﬁgthanga@ll ngcgm%@%?)pTg{hﬁgd&; ’tgl}}h{gtgﬂt ?_(intaié %g éntrothlophene
mmqthes RD-Q18380F GV er- éambg;lj agtisens¢noleguloge. g. fposeghapbind t({I@:“i{lcgl]:odmg nucleic acid);

quind:alile€(US Phitid N6. 5‘;8645 3985; rgphodind Y9 MEBhAESI0RBENHDBA7 YR Qeneca) PTK-

ST G R R S

Imatiyiyrgsybicuifiedryd NomwitideP KI16@Togytis RPGW20 ii@ihxo SmithiK e QklH 10 25 Pfizer); EKB-
569 W}etﬁ’)ﬁ%nﬁgig@d(s&gﬁ)ekﬂkbx (kgxaéen&% %*Kofm Qfxlovarus/sm tjng AG), INC-IC11

I ne- 3, 5-di car boxylic aci i met \g{
(Imc%ge)g)r ﬁsrﬁﬁfcn ed; uhanp(/@@.': f()é(uvu?ﬁ_gatentyhléwq,n@%& $Bzﬁenﬁ]ﬂ%t5 Po3%R/n Y 099/09016

(Am&fchr Cyasima); WOQEM3Dm’mefeﬁdatﬂ ICgankudid); bﬁdsmm@sstwnaaiahﬁén) W099/06378

(Warqlgolgam%b %@9/@%9@ SWE)ré%’ & %arﬁt k\/&&#@%& (ﬂr’#_ 9’W8&69335%e (Zeneca);

recl ate was s
ﬁ%@ﬁ?npw el WIOP6/39%) (Fenpcanas added fol | oved by

di tAlﬁe‘yrltleJnQ@%'emé £ Peke}s to Eh(&lﬁﬂbfﬂd'“@ﬁh Bibcid REinfeBSH WilhRDsome degree, the

deveglgrrl?nt ?f glo%v sse Egar}ﬁﬁg;(t)geeglé g}érd@%?{ Isfg}:]nsmﬁg bgg ggalllmoo{elzﬂll’etﬁr antibody that
bind{ tgrat gnayrth ﬁactbn ffrlgm factor rddeprorcistobied aCiréndtidg fhgiggenésisb Ihe preferred anti-

angld(-gg@(], faétorvﬁémsiyap%g&? t%ap bﬁu%l t ?H%gan%q&mhglndljow& I'Ha(gor (%GF) such as

was a react| on
BevapjauaB (AYASTIN®XY ux for 4 h, then concentrated vvlthout
h edhd igh "Efl@mfeeiaﬁ Eén&ﬂ: térhla&lf)ro?éﬂﬁ Yetoa2@ bdne ceTl"iJe Wi ohiAGE@n another

t
o L5, S Sk PSR O i B s
POlyxsptsis hwmones Isﬂudndmilong thevepgokindrkaclerovgh Bormaile wich @shuofin @owttl hormone, N-
methﬁml Ql[uhzgl %ngv&f" %orﬂigme %ndsﬁ)vmg%lvwlh llloqlm(;l;llc;' a(aalgrom-ﬂorrﬂ(;ne, tzﬁgx%e, insulin;

reaction was al to V\/armto room el’rpera ure
Pm&b&lg erip: syl g%OPfPtellhmmwg% sl ntoHield sintisting kprpepe, (FSHD, thyroid
stimuldfigy Koa@ahe (TSHY, 0 |ludikiiy MaGone Q]LH—‘)EHHpEt&tg@(dvth YAa(Sr; ﬁlaroblast growth factor;
ur a ed sodi u

e T O .
asso%ﬁ‘rﬁmﬁlé@ inhibigazsticnenscnlarcndothehl grogthi f@d)r NinteshninVy®@Hopairith (TPO); nerve

growm&lﬁ)%‘srbwh% Q@F-BTﬁﬁelafgk% ﬁét&oﬁgéformg oYeieN fic'to‘?sd(T@ﬁs)Q&h WHGE-o; and
omat ogr aph%/a ( 70°o et hyI acet at e/ hexane)

TGF- Bullnglhb Plg,cﬁﬁ%vith fry pﬁlﬁw (EPO)2 g%omdliquq\ﬁ%gprt m{%}ns such as
interf&pn-te, 1, 288 -8 Colosy, stlhlh'l)mngSaCV(ﬁs (CSFs) kidh as Rac2ephdes-CSK t-CSB); @nulocyte-

macr(%a?ge %l'Sg é_I%-C I_Qnd graqugyt %S][? ﬂ(}'ﬁ_ﬁﬁﬂ—lzlhter E%ﬂs (ﬁ'ﬁgss %ﬁ%t ﬁgélob}L-Z IL-3,

IL-4, Hy-5, -6 I47, BB H( 9 ggq@ IL—[ ](;)I[_QU.} a tigor gecyasis (attpiznch@$ TNF-o or TNF-f; and other
polyp@bﬁaé fioe 1nglu<§nquIﬁ§}ﬁkRQﬁél’alnél Q(ECAQJs&{ﬂ h@f@l‘h hb(é terﬁl%yt@ﬁne(lgbhﬁ@s pteins from

. dﬁ‘{ was ad anmmoni um
"atmﬁﬁ?%% Pfdfém( KEURbingE 5‘1“‘“?% Piglogiealiy ﬁctx}@gq%‘taﬁevt% glthepative sequence
cytokinesom t enperature for 15 mn., concentrated to dryness,

and purified by colum chr omat ogr aphy (70% et hyl

acet at e/ hexane) to yield tlg%éproduct am de (1.57 g,
8.74 mol ., 48% . 1H NWR ( Od6) : d9.10 (s, IH,
8.48 (d, J =8 Hz, IH, 8.27 (s, IH, 8.18 (d, J = 8
Hz, IH), 7.83 (s, IH, 3.92 (s, 3H). Calculated nass =
180. 2 [MH—I]+ 181. HPLC (rrethod D) re = 4 2m ns. (85

A NA NANA — o o Y " . o o o o o
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agq., 2.8 nL, 24 nmmol ). The solution was heated in a 70
OC bath for 2h. The solution was cooled to rt and
w@oasooseal (2.8 nmL, 24 mmol) H2O2 sol uti on waBCHUM®AS/021286
The reaction was heated overnight. The sol uti on was
. co8raddction df BEORCAntibpditsed under reduced pressure. The
I‘ e %%Lxstcf '\gign ﬂéﬁ(&\»\gs o @ehgl%%cﬂiqﬁé%r%% groHJ&u&;'thganﬁMwEf&st in accordance

was added porti onw se.

with tllﬁ B{fseﬂt glv%g%n g‘gel I-I'(ﬁ,lgdntfgmto H_e 1ﬁed5?r p{;uflucthrwé almagglteﬁl?l@/ t\ﬁ)&fsg a soluble form
of thd dxtrhcemea dBrﬁhnC@'ﬂI—tBERQ tor ﬁpcﬁﬁﬂnltld:reoﬂ_ bentasgiteb dagisd kpetagee Ahltematively, cells

expre\%grgqgﬁl? atttg]elr agll sxﬁ%ace é | HFL e)é:elfs,v\%?nesgérmeg]to ovére Tl;p & }fﬂé&? 8% Barcinoma cell
line saobtas é&tﬂ?@hcem o Stracontkber ub FAS €éFA BYE- 5496 £199 Dhean be used to generate
antibGTPbREDorfnk bAHERL SR AMVRE En&MAS SRHbbALs &1 SeQpfchQb Bo skilled in the art.

yellow solid. The solid was purified using silica gel
chr omat §4r aplli’f}lydﬁ’lald’t’”lf?d’ew th a gradient of 5 %
Me @5‘9&3116] an{ﬁ)oth@s de ﬁ}éfé{ﬁﬂ}l/a@d(ﬁl anBndlCbyafuftipledubioiige@is GAUL tntraperitoneal

(3.0 1H N 40
(ip) 11$Jecalox§.g)ﬁ r;\e ( /gnj 9 %geén aV\@ a%_] ? I ﬁ?a}h%e use '@KQ%)QJ W&{b%tga)mlgen toa
proteip, @B s (igmurpgdnic ifie s(pggs 1qd@y(mu1flw,|-ﬂgch:kemglg hm[)e@ &%]:yamn, serum albumin,
bovide" t@ﬂé(/%‘IdBan' 6 d8sedt E’@Eﬁi’ aArgiaby ﬁ’s%gﬂir BRA%ISHL &Sdeh(zhu%@ ﬂg%ﬁ)co%} example,

malel(njfioge@zoél sulff_)iucg%r?ulﬁ%%t:eg Qqnﬁ&@ﬁﬁ%%ﬁ%hg%s?efﬂg%g%g%i Méo&ysuccmlmlde (through
lysmﬁ](éildluéﬁ,tghﬂlarm (sdccihif aghydrdB, KK Lo N—&FNR twhae B ans!ﬂé Agidgfrent alkyl
eroup@S stirred vigorously at rt overnight. The sol ution

RNas filtered through di atomaceous earth. The filtrate

wa SniEgls ere g izedsainshibe qutgep IPPRSSAEICPINgAtes ¢t dgiiratives by combining, e.g.,

100 R 5 fid Behe bh%ieﬁlgr s%hjhgaﬁ‘eﬂfo&@ﬂmlt@&rx&&%@&ihﬂeﬂ)}h With BV olllref\ FidliddR complete

adjuvg?tg%cf a]ecttlﬁ%th%?ogla%lfmxgg_ggmbmul%e sotf:s Q)n% cl)vghqgtv r%_IZammalls ar(trej boosted with

1/5 tal/xtige onigihdd am@wo o pepbdt catonivband in E@umﬂ'ﬂ cgnple@e agl_}uo,zglt by 1sH)cNm@ous injection
at muﬁ]tg)g: sWSe@&%@ays leﬁer Jhg arﬁx%alg z§e bl‘l:d_zu)d thgsegl% i§ asé%c%%r Qﬁﬁboc‘y"ﬁex Animals

are bqostg@un il t‘l;e tgg_r P afﬁlusi f_‘yfera% tl'(eegfna sted[vmh lﬂﬂe _gonilggte of[t}eﬁ_s%ﬁ antigen, but
conju@atdyrd b afyiamR ployelr 409/64 thkbugh 2 dﬁﬁereﬁrcﬁﬁsall’nﬁﬁlg fsgehtn COMiehBOM0E kan be made
in recrz?]r%l%ig%pci‘eg I a as?[%(genhﬁjlonvsva 3 22%{ oagla ex\%sl su% a:;lhfxq % %ftab?y uﬂ'ed to enhance
the imng tepponsf BH3 in THF (37 niL, 37.38 mml). The

m xt ur e yas %@&@galla%b@d@@ C bath overni ght. The
reacti on was coo rt and quenc in an ice b

Mﬁ)n?qlpéal élaﬁpd[n?s o@gne@@’@la {’%PHHWPB%HE““%Y m_rr)ogen?%éan?igor&ies, ie., the
1nd1v[‘deﬂ aitib@iies waprisiealiepopuiatiorared®niicalzadex f@ yessible g*urally ddewrring mutations that
may lﬁ%@e‘gi keg ?néns L?Yeirgé/)vla@%a dﬁf‘\/g% ?: ﬁl;ﬁé%aﬁeé ﬁng cﬂaﬂctgl)%(f htibody as not
being qyeixwig lo{ dijcests apighediesoncent rat ed. A portion (125 ng) of

th @or%(&iﬂﬁe B hBhdcRhal WkSodd fraf beafhdb 8didGheTlybridea @ahod first described by

Kohl%?{a %5%&2? ggﬁk u].}:mag V‘%dt%@yd?co?wga%@?%ﬂ%% @ s P (o, 4816,567).
p oVckie hybridemANERhSIDOmdvistzor OBNBED:abBijite hosthnibibl, 3uth {sladamstek]ls immunized as
herexgabg'\% d%ggbed‘lo _hc% 9)Jmph<§:yt§s tirat Z#ré)ﬁ)uce (ﬁ age8capab1§ o%ﬂroélmné %I@DOCIICS that will

spec1(1cEQ;y b1p1tB)the[pm;q1.lu uped—for]}%unlfagq_nz ﬂlternatlvely lymphocytes may be 1mmumzed in vitro.
Lymfhodhed ihenaye fidgd with nyStoa A siag ﬂ@f?@b@&’usﬁlg B@ﬁt[ s8€h agySolyletiN&e glycol, to form

.200 2..60 e
a hybé;gw&% (gi %g/loclﬁ yl?Aral??é) es 1 r}§ 1nczf71fe %{i ? actchj IP% 3% %)Ol:j’ éAcaggemlc Press, 1986)).
py rThedhyhmdo(n5 Cellythys pepsrediatel edded @td srewnainla MabI¢ Gltdre gxednm they preferably
contzﬂg%e) or myggub@aﬁgsqﬁa% inif8f? Pusf Fﬂo&lﬁl%gsuwngpgf %%Ltﬁse@tpal%rt'tal frrf%lorza?cells For

he suspensi on was tered roug di at omaceous
examglgyifthe parpHd mr/fflwarc%l{s EckipeengyppbpptapthinegyaninpRlesphoriepeyl transferase (HGPRT

or HEREY, @l biddure WRG R 6F thi HyBi6hio8d tfpibaly will Bieludd 8y potithRerahiaéicdipAxd thymidine
eluting with a gradient of 3 %WeOH/CH 2C12 to 5 %
MeOH/ CH 2C 2 to afford the product (172 ng, 22 % as a
solid. 1H NMR 300 Mz (CDCIé’)1 :d 9.55 (s, IH), 9.46
(bs, IH), 7.55 (dd, J =9.3, 6.4 Hz, IH), 6.90 (dd, J
=9.3, 0.8 H, IH, 6.79 (dd, J =6.4, 0.8 Hz, IH. M
(ESI-POS) [M—l-H]+ = 122. [0128] A sol utlon of brom ne.

A=~ o~ 1 - I T T T Ar— 3 \
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to neutral with sodium bi carbonate. The sol uti on was
then filtered and concentrated to dryness on a rotary
wer@posaor to yield a tan solid. Purificati onP@lyusioasoni286
col utm chr omat ogr aphy on silica gel using 30% net hanol
(HAT medium)ovhich srbstrss pedveraie grpivé [otle@PRI-GOgent 788 yi el d ) of
6- %@eﬁjﬁd rﬁyegﬁ'rg X&IIE &e @Mﬁre'ttg{ ) et??lmgtﬁﬁf Qg%pgﬁ Mﬁﬁng:lllsle\@d)roductlon of antibody

by the Fq}ecte@anggd( grog}%}qﬁ cellg a%arf WPSlt]VH)tO a medjum sclatbas I-M.:f me:jhugl @mong these,
prefeediiigloma &1l fdes ﬁrémuﬁnb'mye]oma 19esxbbh)as thdsCldMedRIMITIE-A)and MPC-11 mouse

tumozs a%z’l%b?e g]ﬂggt%z %aﬁ@[{lsﬁl@t&y%l Dlst8r1:€%tlon lfcngeé aSIan Blego 8Sllforn1f1 %§A aM é_lﬂ 2 or X63-

Ag8-83.cA%n @@ k-o8 7@ hmeacad THE CatscERBE fem R(Ek\alﬂvagylhﬂQ USA. Human myeloma

and IEJU%EQJ ﬂegfbm%lBXar R h&g alsoqw/erbg«lsn' dd&ribdd %r%)f)%dhrﬂgn & r}ﬁilman monoclonal
op yrazi ne 1 nterned ates

st o(KpHRR 3 kit AP ISP o ebiseri o, Monockoga Anlggproducion

TechAiQfed and 28plicaBRAY pp. BY-bRQIAART 1Reked 1) )Ny{w |Y6rk_g’:l1398ﬂ)) mst hyI
esgg{tw{jnedo uﬁI(lj Cv(v)héti% gybgﬁg%g (Eﬁ‘,wa I é)erél% :St alss eg rodtxj: ;)rtH monoclonal

antibpdisidirécted aginpidmpmtigén ﬁrefera@gethp Hiridink bpaeificity afmqmmiqnhwrbp@@s produced by

hybri(i&nzﬂi@llls%deter]ﬁnea bmmul:!o%reglplm otb dy)’ﬁ% VRS RinE O SGis ra¥ibifhmunoassay

syring e1 over a 30 min. perio The reaction was
(RIA%,?”P"W@& ipkgd t“ﬁé‘“?j’Pque'étéssﬁ'c@{JSﬁé bat h, under nitrogen,

fo l’l‘haﬂndﬁ@ dlifitity@frad moh&cld’ﬁhlrantlbayam fal exarayed, bedle@drindd ytheStajchard analysis
ofMunson e?aldﬁnaltlpocg qﬁ?%iOQﬁ)S{))eaCtl on. The sol vent was

e a black oil. The oil was
d| ééfedlvbraiommceélhﬁrmdelfﬂépwf(t POducprpitibeies OMIS Aestiedygpecificity, &finiy, and/or

actlv{fplthe SRheY tn'aﬁlﬂs s(lb%Q)nJHLbl' lmnmgdlﬁﬁgﬂﬁ‘écgduksaﬂﬁr WDy SERE ak@6lis (Goding,
and the a ous ase \ﬁ@ trac

Mo”?f]lﬂnff{[AB?behﬁﬁ {’ri zce égaﬁlisxelc Er)?is\l\fgg{] )S S%gtplgculture media for
this ;mfpnia finaiedk, mmammhwmrﬂﬁma@m madiead Isglditiomhbiybédolmecedit reay be grown
in vn%% &gm ?Hm@r@n&n%ﬁxqalm) dried (Na2SO4), filtered and

vent renoved, in vacuo, to give a black oil
( 1 The gynoclys] aptibpgicetebrabd bicte HerwpISEP IR GeRaafer Egm g pulture medium,
asmt@ﬁdld,Q)Hsreiufnlb?a)ntb)itldi'a&MMy@ﬁHﬁﬂﬂﬁﬁ ﬂgnfe&ﬁﬁyuch %l fotekdhgpleyWrbidin &-Sepharose,

0 chl ar of .or afford the
i et R e
| i dANAgncotlipgthamwhesbudl antibagées igtedilly EoINE] andspemhasdiusipg eonysatidoal procedures
(e.g., &fﬁs@r@toh%ﬂuciebﬂﬁ Rfobeg thgt%rempﬁblc Oft)iQ&IQé sp&ﬁ?!ﬂly@tf g@@s enc&&é% Mai"y and light

chaug owurwaantl%q)es) @Wwéipma nggrvf Effspzc]ferr'&d %{ca Pq SB(i]il Dg\{:A Olnc':_é) isolated, the
DNMndy®é flyekd ihto 2xpﬁﬂ§s@cﬂly/leced’1}§ dhhigtHrd teen (ransfctey intd hdst d@ldahich as M coli cells, simian
COSIggfs I&lnese H%ms%er Ov aﬁch%z% | sr grantl gl mg\ée_hl%hzﬁ n‘%L %e{vg px%tlucé"g{ %ody protein,

oxal rre e so vent
to ob@mbwahe@d o%moqiqmel apighsflieh je thoyeegonghingptihpyt eclls. yregisy aﬂtdsie%m mcombmant

expre(sgo naS)@Dﬁﬁ eIQ:Qm%tﬁ% alnﬁf%é(ﬁn(ﬁld@ OeRh LB Tupl (bptr{zcll 115Imgzunol 5:256-262

d IH J = 1.
7 89a ﬁldher édﬂhodl&lem' xﬂnn&:ldﬂzl)antlbidlﬁr émhdqdy Iﬁiagmeits zan&c 6sng=,d frgm antibody

phage lﬂ:)l'rar§es E!,anafate% u@%g 818 ’teé: i uas 1{%&% B/ei ng %&Qﬁ% A9 al, Miture, 3;&8 95% 554 (1990).

m xture
Clac@omtahyva@fm ﬁ&(@ﬂﬁ%(l%ﬂl gldé\darlgg(yt ., il )Bzol 222:581-597 (1991) describe the

1solaN5nb)lf KAk Hﬁ%hﬂ&dﬁhﬁjﬁdlészregpe&we@ QiR ﬂ%éé'h))raﬁd@ dSubsequent publications describe

the TG ?fﬁiegragf)ﬁPlaV&P%fﬁﬁg%?H@mﬁbaa%b@&m@ cbig PSR GG éfﬁ"%fﬁchnal"gy

10:719073B (109R))t R @elhds xdnibinetoridmfection sdéhivaret dmbitationlas gad¢safoecof@Beting very
Iargegkgéé llb%?ﬁs!r}g‘{%téa ongslg(ga}al%ﬁcg % z%ﬁeg équo qut%% o(?}@%jgt'fhgﬁ h&?QﬂH‘qﬂeS are viable
altergstiypa poi teadifiepplaronogienal gpihedy WWS@BSC@HWS&WIBBVO&P&EOW@O@ antibodies.
CI Vil BlA hi¥na§ 6 thedlitled £@ eBmplé, 6YRu8QBih S ol %31%111 heavy ch
a, a- di brom naZt ed E)r oduct)p ?—/LNI\/R (%ged 31%%“6 ey chaln
(d, IH J =1.8 Hz), 8.87 (d,_ IH J = 1.8 Hz), 813
(m 2H), 7.83 (dd, IH J = 27 Hz, J = 2.1 Hz), 4.70
(s, 2H). [0134] Prepared as in J. Med. Chem 2000, 43,
3878. 6-Methylquinoline (1.0 g, 7.0 nm\bl) was heated
to 160 OC W|th stl rr| ng. Sel eni um d| OXI de (O 50 g, 4.5

1 a0 . AL +
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IH, J=2.5 Hz), 9.19 (d, IH J= 1.7 Hz), 9.10 (d,IH, J=
1.7 Hz), 8.94(d,IH, J 2.5 Hz). Calculated nmass =
WQ1@s06739§ MFH + = 212. [0138] PCT/US2005/021286
7-Vinyl - pyrido[ 2, 3-b] pyrazi ne:
and it &aﬁl@@rts@ﬂtﬁbﬂ@l[s% prach by RAbIb@u{ D@ le %ucn&s @. Mﬁlbr)t Nwais816,567; and

Morrl?cglsg 6[] %{ tlflc nl?SA( %&, gl(?lg%%t))r h ! réxlr)]v)té} en l (\)SII}FI)In kot tknenlmmunoglobuhn
codinp selyheadtiali on fad Gﬁhemgpdmg seQsnaxia Ia)xoralmdlumg@bm@@@l&)emgie
}I?)call B{Eﬁ n&qI 1&51&1(0%103@& &}%@ﬁtﬁg a;egubgtglg%r%g&gta@domams of an antibody,

n at nosphere. , the reaction
or heg erprmb@wéedémwtvrf@bl@ é‘Pf{'Péﬁ gl %@H%ﬁﬁ%ﬂn&mﬂ%ﬁaﬂ AR rofR g chimeri
bivaldaf AAHEIY\ESaptiddeie sillgdntoRbiflyd sitdBRIn@ bRcifd fovas hieigentahid @bther antigen-

tines |on The conbi ned aci d
combipang i eﬁl@%ﬂ%ﬁc@‘:\wgﬁk‘f‘g&ﬂe{w CEWith ethyl acetate. The
aci di ¢ wat er Hywewizedbtébddasi ¢ Wi th the addition of solid
S oféfet‘l’lgﬁs ?o@ fu ?rglﬁligihgnon %ﬁ‘[gan%ﬁ(tl:bgﬁgsthﬁg béen H&&lbgd iHeR aIW Itraerﬁﬁ}h Xﬂlumanlzed

acetate. The conbi ned ethyl acetate extracts wer %
antibqgly 845 SHE PO a@}«np ﬁ@d reaqlqe@atrqggqeﬁ glt%fg@ %sourﬁehﬁhlch is non-human. These non-

'humaﬁ ﬁﬁlﬁ@zﬁfd&@td@éﬁ até REAITeMERA WLEEY 1fnﬁor§/ kesikiabs,twhizh brk tybieallp kabehfin an "import”

vanalge %)61 A HUIP tf%%?agﬁ—?ﬁemla _éforzl(fng| ll\{g\?/_légD%g Qlitgod@f IYEMQ fr?d co-workers
(Jonekiz))gl., Bat@@ ﬁ@SZQ}-ﬂﬂS (1])&6)2R1§chmzr)n et gl., M(um {53}2)323 @274(@98@}; Vethqyen et al.,

Sczenge 23%71551 1'3'56 ()19885 b&%ﬂbgtﬁlﬂtlng{ l@iervlmaﬂélie%oﬁu%ngga&r%'c&ﬁegﬂndmg sequences

of a ]@T{D argrpgiyn rﬁcccg@ng}y %C@Wawmd F?Fxhodjres g:enqhﬁnerlb i'ég])dles (‘EI S. Patent No.
4 8163,617)1 m&& 31bsh2]nﬁz)llyae'!sls in %n Agisich alrok@hwacdable domain has been substituted by the

corre%)ondmél ul cg Ifrgo noi- hub a% ﬁge%%% MG ﬁ) da@éce %nagie%%nggm%%%y\@ﬁicaﬂy human

I oXane
antlbc(cmss QQWthMOH@ flyparvglagl%eglon Biidops ag@n)qgsthlbqqme GE@e?ﬁﬁﬁ“'?SﬁfWég by residues

from%%?&ssJeQinréa\é\ﬁQndBMdle%Odl um periodate (276 ng, 1.3

The reacti.aon
r og‘Pﬁ (fhg%%frhgpm \é'ma Ae'; {n é(}amﬁ bﬂth\ﬁva'% éfmci éeg@i, goobr? uvs\%lsm ma% gge ¢ humanized
antibGRA Ve Bnporandth Gduca adigénivgly. rEaatings theboctalivdd banfis” Inethod, the sequence of
the v%glg h&ﬂa&%gmﬁ&i X}ﬁf?d& ggayelnedaa%zg ﬁs%@enﬁféqibmylo@ﬁtowﬂ— R\EnaP r/a{rlﬁlﬁe domain

renoved one additional tinme with

cequaast %@mmﬁ@uwﬁﬁlﬂ@wl@%wm% i S it GRS P o raevor
reglomlyﬁ)gthélﬂﬁiaﬁlzédﬂaﬁtmo@r@lﬂ@et afltyi Bﬂzuk]ﬂl 15@ 2%$@43) @lehia et al., J. Mol. Biol.,

196: 9202 Slg %)t ?‘8 mgc[l]oql usea \a/-%%yclﬁl nme élP)F\xor lieglork erlved Frgxl(l] Ghe ﬁ?e%&gequence ofall
humaf BIMBGIied 6] & pauicM Enbpup(of light Weavgchglgs (Téje saanfrangaﬂgrk;_na}Lbe ufed for several

diffe Ig%ﬁmgngz'ed Lerbodiles (éartZr «H%) Prgc %tl (A-i"ad | sth, Ugf ]89123'52()9929 P;egta et al, J.
Cal’cul at ed mass = 159. 15, [ MEH] + =

Tmmupgly 151|—?r5E61R}E%>hod D 97 5 % @10-370 nm 97.9 % @18
Nt idRfRerdmpgbriit that aRibodiddBe }NmNh'l:e[i @ﬂ:kﬂl@t]:ntlon of high affinity for the antigen and other

favorelgelz\%okég\(calzlpéop@éugﬁr 9‘0 Ec\(ueve%lp 0%1 %c(ﬁ&ﬂx&g a r@fe éﬂlﬁ)\o@ 'hxﬁl(i)aln zQﬁntlbodles are

was caut ous y sus ende
prepandpy amebess olshabydis piiﬁhemreqtfé eeqysatepand FaiRRsagneetiupanized Iaod(ues ing e
d1me!§1&nal%§el@(q dR s \Md)hum@ﬁ‘z@d S‘eaﬁe%ce\é\/aﬁ]r&a:iﬁﬁﬁﬁm&r@l ﬂﬁﬁﬁrﬂ)gfoﬁlﬁm models are
nperature of the reactjaon W as q
commBRBYTIGHE T X6 (AR Lo R R IR COmPres ARl I whih st
and (ﬂ&iﬂﬂyt protuble fhréchmanbibal @nfamhadonan streomngs| e selectéfhmndidatet immamoglobulin

sequenﬁes nspeggn 3 e§eodgsFIE%Qggr t?&lgl%s%f {h@ egf)role &%9&139& 91 tﬁequnctlomng of the

Ice water e 'neutralization was
candiggershremeslobkrescarymsoirs the %ﬁlm@fmglméﬂaf i8ycaep oty phrfpgcandidate

immWo élgbuﬁrt H¥ind ReRiAT. @n thﬂhﬁy eoRbdRaEn &tsEIWted agebmbifed from the recipient and
washi ngs were was

impoB IO EH G B OB- RO VBT SBC*W P ey P st anigonco. is
achiePE0 tipeieral, the BypgrvarikBle Bépiomssidues atlinoétly andhdstsiiRaft@IB o6 in influencing
. = gm@] (d, IH J= 8.5 Hz), 7.88 (bs, 2H), 6.63 (IH, d,
anfisqh ACHEs) 2,39 (s, 3H). [0141]
6- Met hyl - pyri di ne- 2, 3-di am ne:
6- Met hyl -3-nitro-pyridin-2-y3anine (1.3 g, 8.5 mmol)
was di ssolved in nethanol (40 m). The flask was
purged of all oxygen, placed under a nitrogen
atnDsphere and charged mnth Pd/C (150 g of 1096

.
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in vacuo, to give a red solid (440 ng). This materi al
was adsorbed onto silica gel and purified by colum

W@ booenensegyr aphy, eluting with a solution of 4 PCIUS2005/021286
hexane : ethyl acetate to afford a tan solid (180 ng,

15%hi8} shlow a%r&%@u%%x&n%@hmmﬁkeéﬂm adfibodiss wHidHpind HER2 and
block ggaz%acév&aon OFQﬁRjeceptolr 'h&man Jzed] anibo%y CHE%;F c’u]g: 1E)t§re% herelrgl%gcks EﬁF TGF-

o andidk BRG mdAidtdd hetbjitiod oNBAPK) bssqpiyally eeffectiSelbs pyrizeziianeclonal antibody 2C4 (or a
Fab fr%r(eht%eﬁ;gﬂ ;r'd% t:)fﬁjdé ﬁﬁk@&se(lgallys ) eﬂecu?e?-y 29 miTR IbndMRRal Sitibédy €64 (or a Fab

cooled i'n an ice bath and
fragmgy thereofe The MV@F@ aret@g%l\mem gy, 5¢y e,ﬁaElple ﬁmgrlsWsm%gpervarlable region
resid@d@horali QR Bfhan 2REbIE RvERkih himay@sthélchpréla framewsrk fagion (FR)
substlwtlon-[att]g;r)%%g 5 ?t%grspe%%%{yz%nsgén% g)f 69%%?-{;?5] l7§I—f lgglzmg t% Jané)?e domain

vacuo
numbeink sy§tdm &Bfory) in KItai e alibdgeanieabs anfsnsaﬂslmwb?éﬁ@wdmtﬁ esé pihEd Zublic Health

Servm%ekzhtgﬁlaq Irefﬂt(deei btqgeal*ﬁ*y BQtﬂésM]fP@@ﬂahp% %Qb&hme%l e inBGanized antibody

a solution of orof orm acetone to
comppfes Ik sbssitugieps Rt tyeef 28 of Ropitique BB 7HI 2838 vi el d). 1H NWR
3 O@n Mtz p14rPRa)lized AntiBodd.oflidtede l Bereid ddmpﬂseswaﬁab?e het#vy ddnain complementarity

deterrTnlgg rﬁé ues Gf%é’&lg?g\ék };'?hﬁ-e § js prefeg(qg}' ]?_Pzr '§|’(SJEQIDE7%27§ }%PN%G?%IYNQRFKG

(SEQ(HSNOB)*i)nd/OHﬂ!L(EPSEEBDﬁ (BEQ IIXNE9, apthMlscon@rxsngrmn%m@rn@@lfw@ns of those
CDR g}ﬂlue@@ % Wikke € delﬁcatéo%gggmallif: JnQWaurorlm@rm@aiéfmtfbf the &51‘)&}5 For example,

0 mn. :
the an'g‘mpdg,g vglalg qu&tﬂ/:%@_bave fggl ag%t ﬁ't‘fr“? ztbéut @Iiroor gw %:I ﬁ/lamjggacgb}ul’)stltutlons in

the ab@agxgnz{thezfv? CPRisdq@dhcds] Reh @ntiBody vériants m@Gabe@udpatdlyy affm@gmaturation, e.g.,

as deslsrybed ggtfv& [’%l gf%%e%rzre%hélg m%g X g%céyeﬁgmgnses the variable heavy domain amino acid
sequeBeele$HQYID-NY#.i do[ 2, 3- b] pyrazine (1.00 g, 6.89 nmmol) and
S eJI‘ﬁerHqugﬂéiH Qﬂﬁ%&@/ Iﬁa§ QOmpHEs vafiatde KERDdonalhREmpl&Rn Ry ld@ermining residues

reflux in 1,4-dioxane (70, n) and distilled
KAS@RYSIGY AR e SRS VG X vhere X er ey Rer- A R ategor B nd
X3is Qf&jaﬁgT e (§]§?I@I\t(ﬁﬁ9%ﬁ@$r WYI@Y}’[QMIﬂ \"e} $i)3erkd1nfa&iitlol 10} tlh)se variable

tered through di at omaceo 1|; nY
hea"yaf’é’%‘f“&FBR (egléueﬁﬁl)th%eﬁlwarftgfpg lé %ﬂée ?t}bng ies gptt?ﬁaale comprise amino

acid thic@didgie sk oftheB & CBR refilies,le.@ Sthekt the maifichtiopadseatially mdintain or improve affinity

of theﬁl&%ﬂlg!%yo lrFolbﬁxgnI;]p 816 gnzlgo%)nagtggmgklst rn{a& q{axfe %m%@ou%n@ §7 aleJa §even or about

ért Ion wWas a a colum lica
five agﬁ@bs@tumrw thgjabatye earipRt sk ERee@ence- ﬁ@aefélb?qﬂéafﬁ‘f‘%ﬂﬁfé’? prepared

by af@rllg ehMASonaSe. As Hds@Bbd RIAWIheSRYsi phefdr® AuniiBized23(ihbdy dolipivbdrhe variable
lhgo )dd1040 II\?(Q 9.55 (s, IH, 935(dd I H,
ight mamémfoga sequence {0 % 60 (dd, IH J =85 H, J =

1. &hetdzepgnt aﬁplﬁ@ho@ dish cloiﬁbmp]ates affinify mured gntihoddes whiplybind I—E@ﬂ @ block ligand

acha(n%’{?Ef'&%R d:ept& The pgrer’r)lthEb bpé"l{ulmiéﬂ/ anfb(%; o, hiffhanized antibody, e.g., one

compgmwbq'mlabbyght W{O@GQWET%W§ b &E@ ID@W ﬁ mdﬁeresg]ec&lvﬂy G evasignt 574). The
afﬁm(yZnaQQedgnubl&f p%eféfml%] l)mdél&SHEiIZS{e‘@thIeﬂthlaﬂ aﬂﬁﬁtyh&p’bﬁbr t¢ thex®f murine 2C4 or

vana%l572 (g gg%nn?ﬁ_gut %ﬁ) oberl]:ﬁﬁ(g?l.)r ‘t:o‘led 9) agcalt 10§¥ol a%ou‘ffl (568 M&jlg'lp&)éeg é‘fﬁmty, e.g.

as ase@kditsing o HEAZ-exadatctviediomgn WL@MHEK@MMY( @m?éerlm‘u (PR residues for
substmgﬁ ﬁclh&e I-ﬁ@?—l?ﬁ tI-i35r r}ﬁ’:g HCH Y}%FH@I dr Eé}ﬁﬁrﬁtlong o tch-& nﬂ)re (IE @wo, three, four,

eact | on was nonitore LC ryvic al
o, oo e Sy SRR PR D O BRSO 25015
L56, ﬁ@l 1201031 I&ANO6,ADTERomBikkE s oftivd Sragee. §. 6vo tathrea dali, ffiveom ey to about ten
tih I@e sol vent was renoved, in vacuo, to give a
o “6?%?8?&‘?1 qui d which solidified to a black solid (3.58
g) Vaposfostsahtls inganizidiagtibndytoe afizity naaisd anfiberylseoremRited. For example,
the hﬁljru;n z&flang&ld%r glngfﬁIHH rrﬁatulre%danth%d}plg&ylmqn Qﬁlfb@%&&@ﬁmﬂ& as a Fab, which is

h a sol ution of . exane :
optloa@émtueatftdo*’ﬁ@?f\?éfI@PYW@WIC%WFS&“ (’fé"fi%e'@frat@.?%‘W"i“é"ﬁf)‘gateﬂ—lf"mat“’dy
NVR 400 Mz (DVSO): d 9.43 (s, IH), 9.00 (s, IH,
881(d IH J =5.9 Hz), 7.291(dd, IH J =57 Hz, J
= 0.8 Hz), 2.79 (s, 3H). HPLC (Colum; Xterra RPI 8,
3.5 mm 46x150mn Col um tenp. = 4Q0C), Flow = 1.2
nl_/rrin. ; 85/15-5/95 10 mn 5/95 50rrin., (25

P N ~ 1 A l A o~ N\
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(DMSQd 6), d = 12.40 (bs, IH, 11.99 (bs, IH, 8.29
(d, IH J =1.8Hz), 7.50 (d, IH, J =1.8 Hz), 6.77
W@ oibg/00H9s J = 17.7 Hz, 11.0 Hz), 5.80 (d, |H BCEUSMOF021286

Hz), 5.33 (d, IH J =11.0 Hz). LCMS (nmethod A), rt =

the huithaRZea AhtdSayor &ﬂﬁdytrr)étuka AD0&Yoma} B4 ah idcttantiboll) Such pdvn Iftact IZG1 antibody.
188. [01?% suspens S|don of the
vi nyl py? dop{t4%i&df"ene above (0. 14 g, 0.74 m\bl) in
di axankerfafvarb hungnidatipm freman @@ibndids covehs generatgd. cltpr riample, 3t isugw possible

to pro%ﬂ%’rﬂ}eﬁlﬁ taﬁng?ﬁé @% %E)%a't Q8¢ lp‘(ﬁ)let %&B mmzz(tgn %8?0&1%111%2 full repertoire of

sodl um erlo ate
humag pritipdiep i tfepserge pf TP BT OR 1 i e £ Gl s
that tH&ﬁfoﬁnﬁzyé&Q détgon dNde &diBodp h&djﬂ&fam\@ﬁiﬁingﬁdglbﬁ U9 deeyin chirveeic a@llgerm-line

HPLC .
mutarg-ﬁléce beﬂ‘flté mﬁ;f»%g%% tnlqglt%r) Cif grbdlo%gou antlgcl)'lc{g pro[l ecgcgln?%%sf& oipcﬁe %‘m germ-line
immuiédiVR geOB@dn SFh gerhn-tine rPtad@ni¢etyd]] res}ul-q}n the:pgodgc@lm( Qf@umqnpvtlbodies upon
antlge]l'nc%hgl%n% ’Seé 'EDg’ J aﬁob@%ts(egal PHe. M Achd. Beil l'ﬁ@A, 9(72538( 1(9@15) Thildbovits ez al.,

| M Preparat i on

Natures3§3: %l%ié%???%lﬁﬁ‘@gefi“?ﬁnafé‘éo‘/ﬁffﬁ’? Ifﬁ”ﬂil‘h’é’ 33&]893) and U.S. Patent Nos. 5,591,669,
5,580,369 daz@pygoazi ne i nternedi ates [0153] Di chl oroacet one

rri\/é? 3“%"1% P 18?6“3\1% %/te%ngl?igyé?]g%n o eé‘rlllg Nnrrtgre éég %% ?933&19;90)) gan beused to
prodc8 hiyea dstibo@s, and agibprdy Shaymentsrie vigai e imTkeoglepylin ypgablg¥) domain gene

repergﬁétﬁ%g uibmdtzed GonbR rAchl‘[hﬁ%to hx%lt'ercﬁmcﬂl% aiMl)b@l'V dotnB® gdnBfire cloned in-frame

sol vent was evapor at ed gf g r|aI ﬁ% ¢, and displaved
into i  PIPLAGEP DT RB 8 8 e 0 IOPP A8 o5 gy R and diplae
as fuxﬁ:axtddlraaﬁtaﬂly Bt nltieG@fabon e @hag@artivle) Bechive th Gitamerodus particle contains
a sm% 58 ande%ﬁﬁfx y%ﬁtﬁ fMa [%8&)%% el\é\ét&)& b%& & thcaﬂgctlon dpropcrtles of the antibody

cen terial was purif usi n
alsorpgulgigkelestimofitt gﬁgﬁrea??ﬁ‘;‘?g ¢ aptibodyerhibtipe o HeReriin 8 s (e g fpfmics some

" of theapﬁﬁ;eﬁtes%f thd BReIR 'FRgHd @fspliy@an ﬁe}b@c&lﬂﬁéd i £ ¢hritt@ offbrehs; féAkLirIGiew see, e.g.,

Johnsgn g%mllflt&gﬂld 4h]HNell %&V% é,l %ntth on 4 .Sz'fl\u/:ggdal %gyzg% SC} 1 él9%36 Several

sourceSaf Vigkfle seghets@caf biekdlgd fbrighagd displdy, Cladizon efal=Naturg 35&6243628:(1991) isolated
a dlv%rSe%nE%cgf ant1—oxg'z§)10%xg%\gbodiemon‘x]a smaﬁ ra;llddf!lzoomgmatorﬁl 1§)rz{gof VJgerres derived from

2
the sjlgeys of imngieizqdgnicen yyeper ?S@fNWee ff@fn WIW ‘BW@&R:“B‘)IS @n be constructed and
ant1b3(ﬂe@ 18 a divdre Quraylof dntldens (idBludlng sEEGutfgensildar b2 isolbtbd eBentially following the

technigués dﬁschl%eg 3¢ )grg?%@a%%(fl 6! Ozzg ;@8599 (19'{%‘@%&%@1{ Jggz;j g?)Bgr £ 12:725-734

(199%Ve8ss, also, T6S Patr6Bos. §.M583Hnd 557397, 169. [0154] To a

SOl ‘iﬂs&l&e(@gbo% a0 QR AiEY By R0 @59&&&9{1 bydin 3o AEWAd B Bells (see U.S.
et hanol (2 was added 1, 3-di chl oroacetone (1.0 g,

Pate‘855(9i97ﬁ1r9(ﬂ“§557r? 3A nol ecul ar si eves. The reaction was
he afuge HEB? Bntidbdied QreQifescrid Nt TSt Paéne tot 5778y hiews], Jugn @D, 1998 and WO
bet n saturated sodi um bi carbonate and
97/0&?{%@{'15;11 I(u\ia\f/y%vva gr) butanol ). The organic | ayer was
concent dt ed Agifgdrfivsmetude product was purified by

C OhAdfidhs ﬁmnfﬁﬂ@ﬁ]% b&R B e16RATHBE pRMRlidnet i'h}ﬂ)odﬁ GQnhte ) TridXionally, these

fragr;g:ljn? lwgra%le{rrwgd é]g pgo&alythnagestj)ng ?taﬁ‘zanfltzj)(?hes/%?_elz 5 lugrlrg(%g)'vts gj Journal of
BiochemjcallindBidphlykical Method 24H07-)17 (109D ind Brenvlakdy ¢l., Scz@?e, 72881 ( 1p$§))3 However,

these ]{:’rég]meg% ta[nﬁm\?/_ﬁ) j)%i%g 711r Ctgr%y &Ig?_n%%rut 'hosgé 1§: @&r@&ﬁgle%ubody fragments can
be is¢lg! 8 tgpmbodnphagq e disqutss ebove M%@inetaelés}‘a‘msﬁéfﬁgments can be directly

recm}efbh %moahﬁ%h&nﬁpﬁmgem if616 Flab', frabavie (emtdand; BidiBhinlogy 10:163-
ure
16742y A RGFSPF S B BHABDY P A P GO R o hosos

cultufeTOkhpr, techidmes Br thd groduetioal o&awomabmmmblbmpwre@@@thngﬂle@r @fitioner. In
S, 8 2 .

R T L S P e

concentrated to dryness, and partltl oned between DCM

and water. Extracted with DA% (1x), dried the conbi ned

organic extracts with MgSO and concentrated. The

crude product was purified by col um chromat ography

(5% rret hanol /et hyI acet at e) to y| eI d pure aI dehyde 42

N NN NN A R AN~ ~ NS
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mass = 232.3, [MtH + 233. HPLC (nethod C) rt =3.4 min
(87.6% @10-370 nm). [0159] The acetal (4 g, 17.2
wonwbporses stirred in a 1:1 mxture of dichl orpeeURRNE021286
(65 nmL) and trifluoroacetic acid (65 niL) at room
No. 55BN aad UISEPate@iNol §587,458 Mihe m&aﬁztyiﬁ@gmenasayelsmwmneat adbotly’, e.g., as

dryn rude pr r . C ecific or
descrlgeﬁlrl%ﬁlgﬁ?gagt?né pﬁilrk?% /0 e B %ace gd)%a%%n%%o ya?' lf%d'hﬁ;ﬂ)]sp ifi
bispeqifier e al dehyde (2.95 g, 15 8 mml 929 . 1H NWR

(chI oro(fvgr mﬁ’zk)e?_{ﬁanrbows 15 (s, IH) 9 22 (d, IH J =5

@eqﬁq_%g@les m@xp.tﬂbq_d:.es i@%hav@e&w sgeciﬁﬁ,lt1ﬁ,f8rpaé :legs(t v%) de igefent epitopes.
Exemplbrl¢ ispdelik @B eticd ehay i tommadiiffdat dp@dpeOdf the HER2 protein. Other such antibodies

may C%[I‘l%e: g-]%gi %fug gﬁe:m{h blnhllf’l% s%rg)(for%ﬁrﬂgr ! degr?l 8]8R4 Alternatlvely aHER2 arm
may terrohbinedasth @i ggwmr@dnqdﬁtomg@@(g mﬂle};ul«apma @H@@fte salclbag|a| TotsH receptor

molec'uﬁf(J gabﬁﬁor‘@D%ﬂ T, E@é},ko?s (RS (FHIRG, siith XY 18 (WB6H), &L} rOWeD32) nd FeyRIIT

18 bt S 0 S L B 6. Bl S o
be uséﬁ@&ﬂ@&niercﬂbtﬁﬂc agim&sl 16l ballg whitteexpress HERD Moaeioitibodibs G8sesy,a H;%Z%rxdmg arm

and aﬁﬁrm YHEJP éx}_xtizs) tI11'e gyt%ﬁc cCDglt g%_F gponn ;"mt’cla ‘hteg%rﬁn—oc Zér_gc’a a?kalzlg ﬁ&n A chain,

methc@q@npjr gadio@uﬁqf]ecm@p gmte@h ngecr(f 0 g)tl.b@(qu wmme ﬁgﬂpgiq a9 n} 1l Iength antibodies or
antlbdd9 h@% SrT %L ﬁat}";&g\ gmﬂn@omew I, On [0161]

car bon t
S yo,b%ﬁlﬁéﬁblﬁff § % 1?8?1%1-@ 89 élglﬂ ébﬂ;%balné: J(J\%a%ategtul\éo 5e SJ 284 discloses
a bispedifi R 2(FDER Ik bodyIDM 1 BBGem)n Mybibpicific HERZF@: agtibogdis srmm ih WO98/02463.
L BSS ! 9§h I Mol £504 M§EeifiTHER2-FeyRII
US. Ig%flero' %’gg]’ﬁhﬂe?&&%b%g%éégﬂ% R‘%ﬁg ret:a ion mxtur eg)vvalls o
Ab. allowed to stir for 15 h under a nitrogen atnosphere

at Meﬂl&mf&remaﬁg Bikpetific anTbUﬁleﬁ &a(kﬁdvﬂl’in i1 Xﬂt Ul@litMvees prisdugtédon of full length
he carefu

blSpeﬂf g&nﬂl?oglem%asegﬂl W%cotayg)aetssn?n é)g W 1mmuno ?o F]hn h'\clt Elclzlain-hgm | Rain é’aus where the
two chiies hewniifferatspertfivites @Gktert a8 o %{atue@e 809 SAEP Y @«%ﬁé}ie BEWSP Rf the random

assorMeht%?m:&Mgﬁ;@uﬂﬁ%&aQ?an thins th&E bﬁ&ﬁﬁﬁﬂﬁaﬁ@h@s&prbﬂh@ﬁf potential mixture

vacuumt o It t
of 10ygferegipoghorly gpulRt Wbﬁiswe%‘; has t‘%%fm% ‘6%’6%%“ S“r’?%“{% yBbrgeaon of the
correbﬂlx)olec@;: ficH 1l§nlsuzillly|)ione by &8nify mlroxﬁétl)g;rapﬂy sBPs, (ss3theD¢nperepn®./and the product
yleld%ni lﬁw HSlm%]ar grogedures z)re (blcf()) (é%l WO 93/08829, and in Traunecker et al., EMBO J., 10:3655-

oxycar ony am no- but'yryl am no) -acetl c
365980P8. met hyl ester: S 2-

t e%t:coﬁtﬂgqu GRERANYHBIYH, NAda Vaiibite @fdafls (vith dhe GesiredlBinding spemﬁmﬂes

mol ). was di ssolved ii n
e i S e S0 4B B8 fp e e
prefefiB®y ks)with IDEm{ndgl8buln hea R chairmmptajt domzid cddiiiFng Bt Gt mg of tie hizige, CH2, and
CH3 relg1ons) 1118 C})re%en%ﬁj %%g% tﬂ%q{jst {1 &Qﬁ&)ﬂt&ﬂeg}@ﬁ@ﬁh} c‘al\ﬂﬁgné th&site necessary for

er anltrogen at her e
light chainbiaitis, Vessntineapigaskae @fﬁ@@%l%@%fﬁmo&wa the wgme?a&‘&’éhr\}ea%vy chain fusions

and, &@Jﬁﬁa@ tié 1erﬁn6gl&quiMigh@ﬁf£ﬁ at ﬁsert%nht&se@ﬁ‘dﬂédxpréb@ﬁﬁ atters, mdateldb-@ansfected,
washed wit

into aCSBFF@@ﬁf’SF oreanFm, H‘alé Proy}geé Eﬂﬁ ﬁﬁe%t%s)g‘g/ 1% ?x &W%mg %he Ftuaﬁ Brogo&tlons of the three
polyHertidé fragment&in @ntdinessts whemuny@hlrgins aitk threg FRIMNFIAE (BDs irgheconstruction

prov%tse opgr%&r%}%f(‘l@) &tés'_%ok’evel] 80851513 111’@ the c@ch%% cgubfges fhrlevo o; alﬁhxge éblypeptlde

cham@ in on@pcgressm]gvegqr v(hfm thegpcpresglon-of Pt le@rst p@yoly;{egtfe §]a1nL—Pn equal’ ratlos results in high
yield§ o whed W3 12s Rl oy KoypaiBliR Gpnifdfde] ¢ aci d nmet hyl ester:

S— 2-tert- car.ban n ut

et ety B o oo dpgront B Mt NGRS 58 Ebiea, o a tobria
lmmu’hogblhyﬁ heaedhaib @it dxstrbindingJispeaificionio et arra,taedja Iybid {nrgpnpglqbulin heavy
cha1ri1 Et clhsa agr é@&dﬂsg?%ts&%{?d ﬁl Llﬁé’*@ﬂn the &heﬁgﬂn{ Itfv@§ foalaythaﬂfﬁgasymmetnc

renove er vacuum The crude was

taken upin 10%/EO-VDCI\/Iand stirred wi th norpholine

resin (33 g, 117 mol ar equi¥al ents). After 14 h , the

resin was filtered and the sol vent was renoved,

yielding the title product a s a clear oil (7.9 g,

95%) . 1HNI\/R(DI\/SOd6):d 892(bt IH,J:5.7H

~ A~ SN NS 7 "~ A
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(d, IH J =14.1 Hz), 3.30 (dd, IH J =7.1 Hz, J =
4.5 Hz), 2.98 (m 2H), 2.82 (m 2H), 1.32 (s, 9H),
wWa2@8/007398 3H, J = 6.2 Hz). HPLC (nmethod D), rtPEI/USBA5/021286
mns., 99.3% @10-370 run, 98.7% @02 nm HRMVS
structuft! fadilitRésant sepadddidn AAASBdesited biRpecific 4&11})021911%1{ h¥ventdd ihalbhogloBulin chain

combmaij (hng gits &S oetéeglge:r%lea%ne(ai ! l_ &2 %&g@q{&%ﬁﬂ B\.f)ll h%lli%)l? %\L%.%i\SHECiﬁC molecule
provigAN@ERiadle vay eticrpsibi. CEtS approactFlis discloseddn WONMSHEAR; Sonfmesler details of
genel% 9[%] bllsﬁétffc gﬁhbt)dlés%g: Mp&%plg’ gur@% @ al- Iﬁglﬁcg} m@n@in%ﬂglﬂ :210 (1986).

ai m ng nefit under 9e)

p r &9?%41%%\@0%@%%? fsmibesr §§0Pa§33N<f el d'??éntiréace between a pair of

ant1b8@%lecﬁlh'be c0BbRib&edd makiinithe p&centagif pa¢radids Nigsheird re@yered from

recomblnant eln %Sf reFJFhe refé)rIed Enlge?'fialencvr% nrgsésor’g lelst? Pr[ gfstﬁené}ﬁ domain of an antibody
Ct I ONn CcOoncCeEr ns ?’]8? at Ip

constpmt é@mamu fn thie mithadagme or mmnaléﬁmmmqré eide chpyipg frmﬂ&ﬁ iferfape of the fitst antibody

mole&ﬁ'é‘agé I@[Qgggd Wikh 1&@& Ll@eﬂihﬁﬁk (L 3 Q}QOSEQBMth@ﬂﬁn) t%rhﬁ%nsta!aﬁl "cavities” of identical
ombi nati on of aHER2 anti body . t hat ffect i vel

or ST 1t e ER UeHBKD 2 CTPBH AL it e 4L e fpf oleoue by repacing
largeBaﬁxk)gaif:ﬂ whid cidfins twhith shfllee el Gy, ke A ttirdpaie)e SThikp@ovidER: mechanism for
1ncreasm(§ the g?i];of E) g ge%p %c{?mer E)yemer u a]pt]ggé?lé ﬁf‘oﬂ%{isﬁg&#% éntoéﬁmérs

su rBsqp«epsﬂc anqﬂq@ewle@@ppms-lmbaﬁ of {heferpednipdess’ anidhgdict i Eor pyagple, one of the

antlbg(g@%ﬁegllgeig)%(%ny@h&gﬁ %oﬁiﬁ’da %ldﬁrtﬁyﬂﬂﬁr 86k l@lédh @fBRdiQMhave, for example,
r or
been E’EPTJ?%E"Y L s = wafﬁ? ?‘? To 0% o sty “g\ﬁg (reatment of

HIV tnffreti@r(yB 91/000.6V 0 BA2008Eeamd ER 038P) ﬁeuenopinjugm atbodias tayrva made using
any Jé@g’ﬁg’ﬁ arc]s(é)fmklhgﬂn Est ISE gxlbé Bross lﬁﬁﬁ%ea%éb 'icmlugﬂe eﬁ)tf and are disclosed

been observe brea l'ung, head,
inU. ﬁeP@renté??d‘l e ) elﬁngc‘awél@?mb&s ofgeoplinfsia thi“’ébqsast ones.

I'n qreaaﬁaﬁ foEgaﬁEiatrng 6igRtifE anﬁ%ﬁfeﬁ&)‘ﬁi a@fboﬁﬁfra@fr&rﬁha&&ﬁ@ﬁ‘de@deﬁﬁbed in the
ncr

lltera{LV %g* %(arﬁ? € IS%CFIEI‘C’\FE H?dgzé f;an be grle% e il@gégi}:aq ﬁ%gget ﬁéeméag rerte al., Science,
220: 511985 ety 7 WO Tigr i QoD g fctivan coyied generate FGb),
frag[@érl{s 06§D &a @khtm AL40LY PR &w@yce oBaé %lﬂga carnlqexh\@ NEGE KAIR arsenite to
har mac. 64:127-154 (19
SO BB S BT P B AT ISt S EERno o4 G TPl gered s then
conv?ﬁto&u@lﬂﬂbb&%te (TreB)derbvadbs. Ouadf tllaFa‘Bdl"MSdetﬂfhﬁ_Vﬁﬁ @it te@nverted to the Fab'-
thiol %9 algn w1tf1 rr}lgrc%r{og ﬁmg‘g imgg %&qugﬂﬁénae%%gﬁ} a%?o‘unt%? Ste other Fab-TNB
denv@avn ¢eformRehs éapeelﬁc Amibady0 ihqb)wmiiiq@sbp)iws eiadrcefyrasbegysed 8 agents for the

selecg,alﬁmoﬁlﬁh\g%tofengﬁne;%? 1905 (1995) The second nmenber
of the HER f ent j fied

" gipal |

s FETE BT TN e SO T O G rom 2 ol vhich can be
chentially @iylaiss onmisspedificahiihuiica Shajaby ¢ el t/ gtip. el s 175 T4 @-225 (1992) describe the
prod@c? 81{ c}f Qhﬁ%\ﬁngﬁlggd gfzspetzllﬂ anﬁ@old%' ﬁ(fd@)t 19019:@1% %@mb';ﬂggciﬁgd whs §e58£¥%1y secreted

tiron I ne uamc aci d

frome cofownbirceA drlre@?d@heneqal COMRIn FCEERIOPR Bt Brascinc anlbody. The bispeciic

antibOdihds frbre:8d Wbk binh & Bl ﬂﬁ&eyﬁbﬁ:ﬁﬂg% IﬂiRZlﬁ&bbtdrSncﬂbﬁlﬁ[ Mﬁﬁn T cells, as
I an can rrel at.es

in bre
el g a1 GO BE & brPSEIG A D98 4 b

( 1987Jus teBinggresnfoeh@ing aScis@ning pisiR4fc R0y A2 mett 988ty fimmaecombinant
cell (,LdﬁurF) ﬂ&ve Ié@o be%n %%gnbg&) B%c)r eIa%ﬁga&&)emﬂ:oanglngfgg hd bah lpf%@uced using leucine

anal ogous r ot 0- oncogene has been

siopare ORI b Hiitigh, LT 1471359 6198800 P10 Apier Fgfgss fom the Fos and
Jun ﬁrﬁt@lﬁﬂw&gﬁlh%d bt ihd1BAb' Hcfﬂthcfn@ Bmvs),é dilfggent @nt@&ﬂﬁ by gene fusion. The antlbody

v okt e B -2 R BT S Bh E e o e s
heteredigdareThis methodsean alsoghreyutitided fod the [prodgrtiok ofchntEbpdy lmolodimers. The "diabody"
' §i6RS 200 PIARHL a e Usﬂ%%@&% 1393) Kb Wovided
tecmté’@%?%sggg?%%emzzg C(19855a Yokota et Eange o Plovided an
1: 765-767 (1986); Fukushl ge etal, Ml Cell B| oI
6: 955-958 (1986); Cuerinef a7, Owcogene Res., 3:21- 31
(1988); Cohen etal, Oncogene, 4:81-88 (1989);
Yonenur aef al, Cancer Res., 51:1034 (1991); Borstef
aI Gynecol Oncol 38 364(1990) V\él nere /
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Kasprzykef /. CancerR earc/i 52:277 1-2776 (1992);

Hancock /. Cancer . 51:4575-4580 (1991); Shawer etal
w@20v600730es. 54:1367- 1373 (1994); Arteagae . (@OIVES2005/021286

Res. 54:3758-3765 (1994); Harwerthei . J. Biol. Chem
auern&@vz ml&llﬁ@n Ilﬁﬂc&ﬂlg 6:4282) anuddaPiraghadie ﬂ'hMgm&ts%&ﬁprﬂsSﬁ}ea\amdam variable

domaé &p )2 onnecte to 291 %9&'1%?16\/81}3415& O%a?m f\;ld’g léln%gr thh 1s to k{&g¥o allow pairing

as“r
betwagh the rWOHERamsem tptare clﬁ@mﬂcgnrdvtgivb@ ¥y HEFIB d@@SS P%ﬁﬂe frageygnt are forced to

pair %’l{&é%)cblg er&%@%_\g&@pﬁdﬁgébs)o? anvﬁ%f ﬁﬁ%%ﬂ%%%é@ﬁ& tmnggwrs)l aﬁuﬁgoinding sites.

Anotie98Gragior anlogm@acxfeiamanloqu fragroamts biNa¢ dse of figgelchaiBE 1 (sIMimers has also been

epoif S DA R LGy, EUMITC S Ceent 2'? S bpl 2
[ nép@@élgﬂm@meé@,t\@hva@ﬂmqﬂarqc anjemplated BT pragles tri gcﬁrg‘@p ibodies can be

prepdedd |Tutlétaﬁ.$ Imr;rzhﬁl HERo@meptors are gener ally found in
vari ous ¢ ations in cell Qﬂaéfrld het erodi neri zati on

i s thoudff t6) HUPE SEREYTAEEYS, of cel | ul ar
I e dyioses sdgeenee v@ificatop(s)off thelERRE arglaqfd@bs d¢sezibrpheestin ag¢ contemplated. For
exam i%g@§y)b%%%%die ae ?]l% bglﬁng ;Ef“ ﬁgteuq@ %thgl'%lol(;g;'cé p;lo%gmes of the antibody.

Ris Si X ferent |igands;
t@ﬁ«p@ waYeae vg:}-aéwthhefl-g@@ Wlb?Q@cyrep:%r?dem g}f:requﬁqxglz@)prgpr&;& IH]CleOtlde changes
into ﬁl@-ﬁEI@ZanaJo@ﬂﬁlcléﬂgﬁi' &by ppidRlRiHiRG4 ISudh, mdagPRIohSInchide) ehir 8@mple, deletions

fromé'lg /?r efﬁl(inﬁlg é %Jélfms g{ resu%as vgrl\}hﬁl}aﬁt a5 (g zl}cgllé%(_ffgnﬁ?%gg?g{ﬁRZ antibody.
Any (om@tit)O)l of d&leﬁcalnmsteylomfanctﬁelpsegmm iymade wtawive sl thedigal Censtrugt, redded that the

final @letstﬁlrcmgs'es)é& tﬁ@eéu@& BraQfrishcsS *Iﬁgelnﬁnogi@l@ %haﬂ%e@ alsd ﬂ%nﬂ@r doSHtranslational
herequlin f i.ncl udes

The
procist o t@ﬂr@%’, émdwﬂeag GhanFee ttwwh% §r gignof %?O@H%@E stes.

2 5 @. uléﬁﬁ ethedlOr 163]1&9:26@ of deftrin IRadued i Pgionsof HJHERGS bodyntlat are preferred
locata)n% r mu %ﬁex%tm?&s ézaﬁl m@ %cagi§ 1%;)§t§ge?r%g‘4?s(d%ggl@i) by E“gr‘ﬂmgham and Wells

ors rowt h
Sczer(c@@msl)om HSB (9B HBIE, A e R pPEIOt eI T gz 2. charged rsidues

such Gﬁﬁ%@p; hi€ Wé aﬁ@ Q@%&' reﬁlﬁ@d 8P4 Rutrdd Sﬂﬂcgﬁﬁv&iﬁdhbl’é%hnﬁ@@h@ (most preferably

(S review, see ene
s R oDt 38Dy TN o LHRE e Wi BT By Those amio acid
locatfdﬁﬂ,tfem&ﬁtratmg fuRcdignaPEasit{vikPO B swbsridutiossabeg re adﬁnedFBh atmduci@gfprther or other
vana#tz at;o ésr,% s{te]s% sg st1tu8§xc Q‘HJSl \yhllt: EllE §& f&%&dcﬂg an‘lﬁ'ggcm selg]uelnce variation

were 1 dentif neur eg ulin-2
is prvdetﬁmuteédhet s dcheamyien Per-lm% pot HEP{&de(eﬂ“Fﬁ?ﬁ‘g &t exa‘lﬂple fo analyze the
perfdNadnbd @ a BBdtion Qr-ghdsitk, bR YhpringinfAndoaimivaipaysistt ahdNakdit e target codon or

s o4 Rpa PR AT T T eSS g
ne umegatiil Fequengehinsettiony inldde aHERAan(l/Piaamépxyl-@mrail tusiqDs rpgjegivlength from

one r@#dug @%}ryﬁe%u({e; &%g)n)ng lE'ﬁ gu (I)Er G:M% Iﬁgﬁll_ci_s!dk:gavlaeg aﬁi‘fol?as%:ﬁ%nggﬁ%hioﬁb of single

o e SR USSR 1R RS LGS m%%aamo%w an N-terminal
methWhy1GRidae bri tueaztnesodEGEéa taadytbest! bdlﬁ)eptﬁe Other insertional variants of the HER2
anubéy mo‘?eelge 1{1 lbd% {hglauat 1{ tg {1]1 lsl;f)rr] ? If_' rmmu f &QII?EI{&%&%I‘ %g% %glgﬁ?m% %. g. for ADEPT)
ora mﬁmaft *ehuthh@relaEF@e tewld@lfﬁ’é OIfithn aélbody See Earp etal,

S URnéther 't)‘pg&\%.r%ﬁms LA ﬁﬁ%@osiltﬁtxoﬁ Qarﬁ?ftp'ﬁ%%svﬁl@an%ztvb athﬁ&ne amino acid
an active si naI i ng ogfaéex is_fornmed aan:jFBantl bodi e

residg ot BHRRgY ?f%’tm‘l]EP& dpR BT eNE JBE PG © ﬁ'ie%est interest for
subs@TRA1 Q%tdg&ehé/\frﬁﬁd&ﬁklﬂ&l &feryaridble Bigiohs, b@HERM glterations are also contemplated.
4661- 14 4)) a

Conserfv;fltl(ve s%bstiltut%onsl_ﬁﬁég w8r1£ #glque)llﬂnder %M (Lf rr?(f:elljrgcg gubs tutlonsa If such
substhtut@hsenesuaﬁnf 4 thangy lrsmfa@acamewyctbmewm sebs@e@al whapges, |[dERinateg gexemplary
subsl"i’tlltﬁﬂs ¥k elhs furt-il%(asﬁ%ed 8d10WNG WiDSEd t6 Rififo sk cladsdxBaylbd hoduced and

(1995): Mbtrissey etal., Proc. Natl. Acad. ScL USA 92:
the progacts sgaedsd. (1995): and Lewis et al, Cancer Res.

56: 1457-1465 (1996) with respect to t he HER2- HER3

protein conplex. HER4, like ¥9ER3, forns an active

signali ng conplex with HER2 (Carraway and Cantl ey,

Cell 78:5-8 (1994)). Ovarian Cancer Ovarian cancer is

t he nost cormon cause of death from rral [ gnancy of t he

r o - g, — o o o o g, .
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fromthe group consisting of ovarian cancer,

peritoneal

t hat
Trast uzunab,
agent ,

I n anot her aspect,

treating plat

primary

carci noma and fall opian tube carci hona,
W@ 9p0dBPg administering to a patient a HER2 e@it/Ukmdy 021286
inhibits HER dinmerization nore effectively than

and an anti netabolite chenot herapeutic

Lnum resj stant cancer

each in anmounts effectjygto treat the cancer.

the i nvention provides a nethod for
selected fraomthe

(QigialdRsridiest

O ©

iEAgRAY SYRSERURAS cancer, |

b Erefeepd SpstioBheal

auLiapona and

dninicfnrinr

VfaQUu{;)pd: an tube carci noj

dra®et er odi

~—+

a-patient a HER2 antl|
ﬁ’éﬁ*i‘}&‘ B¥nding site on HE

f&al conpri sing

R¥  and

STk (R aDt TTE,

cancer Ln yet

Qﬁlp@hsl jgspangmgs effectiy

furt acnppt t he

&0 treat the

Lnvention

de¥edPns a ne

t‘%‘béﬂff or treating platif

G r esi st ant

CEICED) sehect
clancer,  pring

eggll RAM tTe group COnsts
ry peritoneal carcinoma

IO Of —ovarian
and fall opian

—+

g ar ci no
HEig3

2 anti

Bhsn,@TPT 1 S1 NG _adm ni STef
odv that binds to Donmair

By TO0 a patlent
|11 of HFR? and

daplln n am)unts effectiy

é\SRo treat the

qéim(ﬂ) abi ne,
By di"nl A

Apesct rptTomof—thebBra
epitope mapping.-of res]

S r-lguu:‘b A
diues 22-645

iHinED t he ex

tAsBi B L A¥_dormai n_( ECD)

A HER2 (anino

adledD sequencs

Lew Vel Mdi; Aly; ShegNerleugweque

hewe, shown in

H@a )N SEU
(INakErtur aef /|4

INdr1bdelne; e VaB SMAEAILPHE Ned
g FE Rt viogy 6 (10 : 61

8y truncation

798 6191 (1993);

e G2 et
1994)). The

~

HewPhe; @61 1_BI Ol . 1Z25(0)"
varjious HER2-FECD truncat

1395~ 1406
lons or point

nhatb) ons wer

é"rmlLelpé(pleEP NaoTWcDNA usi

ﬁgr poI yner ase

IIIU rlEr'(L I
Ia f||C|nn nrnfcn a¥] e a

n-technotogy:

'A'iad'” S Wl ©

n‘nnﬂ‘nl | ah

gq%gp |cabtiu 1
eﬁ?@%si on pI A8Hi d

d. ThIS expressi on [

ITE‘sm d uses the

yinoegal ovi r

U&l; geronot er / enhancer wit

[$e:SV40

|o |r\r\af ad

Tt o™

Y DNA was

FEpehHect ed |

M) PRSI 6 1 5. One day 1

@hd OW Ng

gctriomn,

Te! YeuO¥ct] Phe; Wr; RorfbatigDO! |

§al Ty Tabered

TP

c
te-mi-na-t-i-e-n—a.nd—gd—yadamn ation—si-gral
doWtPSYr eam of| WH&EPS nserted cDNA. Pl as
t
t
0

ernlgnt

T et nionrne and cysterne-t1ree,

I OW gl ucose

DN_EMS&QLBI RddcR@ndi¥ehe %ioh() el plfoﬁ‘thﬁJs oﬂﬁévdnﬂ%dﬁ@é 4BndNGhe 2y selecting

each of on| ne an stein
S“bs%'t‘}ﬁﬁsrt?f’éihg?ft%gn‘géﬁ“‘éy AP EEren m&w&ﬂm@ﬁfﬁﬁéﬁ@ SFRES
in the ¢ (hosuadtitugin, fdp edingls, a9# shea nit lelidal @nfbinktch @sthevehame erdgidrophobicity
of thé 801&0*&1% atgtﬁisqmgeﬂ glfea&lt(c ?rQ guli( Qict %% @}gl 2 A%mQQHﬁssmagtoe ér%ed ;Egrfr‘dlng to
exes Dreci pitate
smulqrrtietm e PIopyLicy PEpRIEE Cl@j@F (infrd- éf@@e%rdlbﬁmhé@%v s¢eond oy Py 73-75,

worﬁlilp@ohg@}s N&SY £t @etsiobl ott ed onto a nmembr ane and

nalVaecp il LAY 9L 8PN o, ARSHONR (el Bl kB e

an @) 3rdharfxidipdla Glyi(G)) Ser KERChr HETye (S yp68. AsFMuble §D2A and

2B 1t of HER2 nonocl onal anti bodies 2C4
éﬁg%yc a5 af HR(E%%IH i vation of MCF7 cells. Fig. 2A
shéﬁ@asﬁo@éﬂf‘)eéfﬁé%)sglseﬂrves for 2C4 or 7F3 inhibition
of ABfatSdly, Athralyl odurrGl rdsiitied by iR dPRIRS PHdQEybseaied Bn colrin@n side-chain
2B shows dose-response curves for the inhibition of
ProPfr9Sabel ed r HRGD1177. 244 binding to MCF7 cells by 2C4
or (IDESairopEobg}uNerJeacmbeMlelcN@ Vahlewilesi on of specific 12
I-I Fﬁﬁi@ % 4, higqding to a panel of hunman
cgll b I nes yészr_ﬁ% ‘/I\—|£E’R(§2mrmnocl onal anti bodies 2C4
or (3?F9d10 AR (8 | onal anti body-controls are
I sotype-mat ched nurine nonocl onal anti bodi es that do
not bl ock rHRG bi ndi ng. Nonszﬁeci fic I-1abel ed
r HRGb1177. 244 bi ndi ng was deternined from parall el
i ncubations perfornmed in the presence of 100 nM
r HRGb1l. Val ues for nonspem fic 12511 abel ed

C  a sl A A ™ N A A L

polypeptlde backbone

- T M AN/s7 . r T T 1
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Det ai | ed Description of the Preferred Enbodi nents L
Definitions An "HER receptor"” is a receptor protein
W@ 2000907388 ki nase whi ch bel ongs to the HER r eceptDUS2005/021286

famly and includes EGFR, HER2, HER3 and HER4
I eG L0 s, gﬁdmgt her rrenbers of this famly to be
|dent|(§ gl ure T(l;l PHER receptor wll
genEFEfryE 8 elnfecga“b?{le%ﬁ'foflac%l fUl ar domai n, which may
bi @parenmtitiHR, Tyrgad; a | i pophilic transmanbr ane domai n;
a conserved intracellular tyrosine kinase domain; and
a QA DAY herv ﬁl%smﬂﬂ@rls will G0 kiR ONREFbG LR ko cﬁ&ysﬁ’f)@hother
tyrosi ne residues V\,hl ch can be phosphoryl ated. The HER

CIaSSreceptor may be a "native sequence" HER receptor or an

Eg'rlgy cgste%fe remdue n%rL.J ¥ocfved %%aﬁn@ammg tﬁeﬁ?ohgr%gxﬁgﬁgtﬁ)ﬁx of tﬁM—IﬁRZt atﬂﬁoody also

I'S nNnatl ve seque recep or.
may t@xmbstam@l, temr@uy with preipe tocfnpﬂOEF@ QEidAYe ptatalgy pishermodpeiming grevent

aberr:l;?pé}gs'slrﬁlﬂh (@H@eﬁ@ly a:%t&inerbgrﬁ(éi kh&Sbe aﬁ&ﬂloﬁMﬁbo&y t& @Rpkove its stability
Donmai n % am no acid rF‘SI dues fro out 196-320),

(Partlt%ﬁﬁlﬁu‘”h“? the aﬂt‘%ﬂ‘b{ 1§80 apipegy frasgiep e o %?‘3%5%@8? 321- 488),
ang phadiRi i prbfetrddampernd subgindionab giriek @ olf s Gubsidtizmg bnedB Gro§ BPprvariable

regior{ {ese;&u:eg l‘f% Iperéllggqufbod}% a}grgﬂizgi&%grg%‘ g %ﬁ )d %lneraﬁf %%Sﬁlﬁégte variant(s)

selectdPipr fufﬂfggde?@@m(mg@@ll]l)ave imprepgd| higlogigel pacppertlesaliq@@fe tatfe parent antibody from
wh1cl5thgy1¥e §§1§rat(ad? Oﬂ%nveﬁlént Pl Een&tmn@' such a6 utidvat \Iananﬁclﬂxdtlves affinity
B S R EMR TN
all possitik o GRRut@nset eagledle. Tieertbbiyvgeats thys gereqr@qdnreaimdla:feé fogaymonovalent
fashlcﬁgrog%ﬁerﬂaléﬁu geﬁJaxg] agsgag fufélg{ll_s tcgt?_ﬁémé Az é};si&t (Igﬁ,(i: B S}ﬁljli{%d SiniPach particle.
The mlaged]psalpyeg vg@gt@laqeltlﬁg serppnedhfor fh@f logl Iagyéﬁty @eé Bm lng affinity) as herein
disclddal Bbiderdo ﬁé;hh@ Bindlﬁﬁ:ﬁpaﬁanblﬂe xh‘kjmhéfs&)t medifiction, NASscatdGAnutagenesis

can bén%egfzaﬁnﬁcb %agnt%éﬁo%%rlg?le rer%los rreés d;ugsr %nuﬁﬁuetm;é %1 gg‘%ﬁﬂy tosantlgen binding. ‘
AlterfiaEpdiyB@r additiruially HERS be Aneficiad odnalyse eprpstrhityeterb pAih fatissn-Atiipry complex
to 1de¥nﬁ{' &rntagt?mHHMCIHEe%nW EArﬁ Ihg}%ﬁg%; Bl%ﬁ Qontaf:tQé‘md@éﬁ Ak Bhbotikk residues
are capézﬁﬁtﬁ;éqr 6ubétttutlgp achgLPgﬁo &eﬁylwlab?gta l(eiegg é:y; %%wérbgﬁ gre generated,

the p@EIGE SeBibr is subijeddeito €333 desdrived Iteeirmnd ambxﬁﬁé wrtlea‘ugdr@r [irgperties in one

or m(%e relegantna%aencgge S€E ct%ﬂ{;{&g&og "neu” refers to the

ncodi n rred HER2 is native
s e dowhreigpcolavare Mant ofhelgmipody skt theyqgimal glycasylagion pgtigrphthe antibody.
By alfeﬁ&QQﬁéaﬁt daain Bt dl&{@caﬁ)%hﬁfa&%{oﬁﬁ@%uné 1 fhe @xtBHA] /o aBdikdgDne or more
Pat . 83, 884 % 480, 968 as wel |l as Kraus
gl-‘/COé‘t‘*’élP“ S“ﬁﬁ\%&,ﬂf ORERYSe8En B ‘?5‘197 (1989). The terns
" EGhyBkylation of ahtitiaRés is thgeay ¢ither&flimkedtopOihled r Ne-tieked rofers to the attachment of
| etk a d-X-
oGP 58 036 b O e R i e
and a@@‘a&w?éthwwe (’T@Q@ﬁ any 2P aﬂdml’f(’]@? agthe rqqa&nﬁliorésequences for enzymatic

attaclet&ﬁt o‘ﬂiﬁ&l'af’o&@d{aé 89y to thdh@ﬂa&:hgllné’k@ielcﬁaﬂf ThdBhetphsaneof elth& offhese tripeptide
I SC| OS

sequelgg;:s mﬁ@g&yq)epibcg ﬁraates aé)ot%llrﬁlyc%syla&) n y51FtJee %pfng C%OS&IF]UOB lrefeés tg ?AC attachment
of onapfdeangagsay- acysagaegomnHEE{aqmc ep!tydnse to Thalrd3ERiR0 agidrepsippmmonly serine
or thIE@kltel a‘ﬁhgugl{dS—fl))an?p ihe % rh%r&yiyﬁn@md}%fsb VeFus&IEqu e n ce human

such"as epi dermal” growt h factor 2)

( sé@@@@ ofglycgsylation S“Blt‘b'lhe angippdiis 0?2!9“1@?6?1&200?6’?%6‘{ bygforing the amino acid
sequénEé%ﬁ@ﬁﬁf i1 PofGns@hdBMnbre bakda66ve dbspitad t(lEéﬁEdeaaquéMI(tqltMﬁﬂ:Ed ghjicosylation
sues)k mﬁ\ﬂ? c goﬁgqgﬁ %%eloaag Il;y %s?dg 1%% (gfcgr%siébséltu otlllbr Ieonee or n}ore sexll]n% or threonine
residfiea @ttiprseuShkoyfale ogigina hntlbstyl(@n@én@d Slycomdn s1te¢7.6 ( 1989);

Kinmura et al. Nature 348:257-260 (1990); and Cook

etal. Mol Cell Biol 11:2547-2557 (1991)); betacellulin

(Shing etal, Science 259:1604-1607 (1993); and Sasada

et al Biochem Biophys. Res.30Commun. 190: 1173 (1993));

hepari n- bi ndi ng epi dernmal growth factor (HB-EGF)

(H gashi yamaer /., Science 251:936-939 (1991));

ep| r egul | n (Toyodaef aI J. Biol. Chem 270:7495- 7500

A NN\ o _L_l S~ AP NS AA NS AN
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aci d sequence of naturally occurring human
pol ypepti de, nurine pol ypeptide, or polypeptide from
w@eyeoo13es nmanmal i an speci es. The term "am no BCT/US2005/021286
sequence variant" refers to pol ypepti des havi ng am no
ac iblﬂclﬁeﬂ:llﬁmﬂestehmﬁmg‘iéﬁliﬁc&mdh@ufﬁlmlﬁlstoélhi HER2camit@dy are prepared by a
varie ac‘)gm&heodsskng\&?lnelg%e P%&Ffﬂ?t%dggclug b%%g o'tl n¥1ted %%&ng@@nga natural source
ence varrants w ossess at | east
(in thiy eerm4>f@gtylaw oetwrring athigeyapid servience gasiansy) OF Prepar NPy okgRtlepfidg fmediated (or

site- (ﬁre&éﬂ) hl\ﬁﬁge'ﬁgg BARGARMEeREis, \é\ﬁdtclasséi{e nluRSehbsisdn & dat1i@Ffébared variant or a non-
bi ndi ng domain of a native HER receptor, and

variapfversigp ofe\HERE gpibody; | | pe at | east about 80% nore
pr efoek aélie;draslta toln@aist theadptiotly F@fGrvanind wigaessectib tifecwtiofvtion, e.g. soas to
recepto 0
enharécg ar‘ﬁ eﬁlcdrceep V%rnl cglg-xt% (fj atela c gdsxggyé %.?&P E{Flg/ior C-(J);El let'ﬂ%le c?}genﬁ&ﬂ c?totoxmty (CDC)
of thegmtipady. Thisgray b aeln@echlty n@@ﬁltcalg Aneysnmpre prpipssacifselisiitpiongia an Fe region of the

antlbécm @Qer@a@l'véiiy ot RIS, ceirde RRiMR) | kn\iﬁbe@ﬂﬁoﬂ&etﬁﬁ ke F&@Qb&ﬁ ﬂl@l@by allowing

is defined as cent age resi
e SRR OB BHEG ™, AP R AT mproved
intergullitafi6n @pdblity aag/ot e@es@Guapleast-anihtdd el kxdmg riican(f@PBdeperident cellular

cytot%%ﬁg%%(%h%g QB EY ﬁx LG 178 o [BSFB Fh‘ SHAORR. P Winunol. 148:2918-

Conput er rO I ans nrrent ar e
292208P92)k ridsumedimariq prsibeges Wl@\@h@ﬁf‘éhanéé‘f?t?& taé‘f‘“t]b (85 2 fegprepared using
hetero¥Muh@Bnalerass-BAkbAB QG HRY m@ﬁ)[f_féﬂ&l%hse; - Rd3&arah 53%6012565&@15993) Alternatively,

an arfEIB%@ ngnWI %ngaléle}sr%r él%ggﬁgeql ﬁ%{c%ﬁn’q a%a%%ggzg}phatvee éjn St n%rgplement lysis and
ADcmapaw@er Sekl§@vdnennai dl. aﬂthCb@dryDr up Beségni3: 2i1%239§é1‘§9)r n the
br %qrﬁl%gse #E @e?ﬁn ﬂqifesb@ fe !11It1 &1? (Jné/ mg}q}{c%{:p%ra{quﬁg'gge receptor binding epitope

nonocl onal anti o I es, 1onal’ anti bodi
into theanfibad Eeenefinlly 2a#iPedy éﬁé’é@ntz 8 d@%ﬂtﬁfi getiPppe 5»&%&%7%6%%@)916 As used
hereth QTR "{alvad®ratptdr @RGihg dpitbpe' R €d andjitopdx@ et (ESI;eglaxncd an IgG molecule (e.g.,
ant i body fragnents so lon hey eXthI& fhe TgG molecul
166, S PGt 1S G £ MEouBs BT PRISorRE 1Y G S L Gyt e 120 moleule

anti body" as ged shebigforuRimaies i tadesred prbﬂd‘;és
obt ai neg%{:j]rgg% ??r%gbgalélgé Lnl‘%lﬂo ets h?vlﬁ:tg)een crlee&u Dove. One may further select

honogen e“i'nd
antibadits Wi dérem bwmgmlic@kaqtgriiﬁbﬁeaswwm ation are identical

an dIIOQJenm ﬂxdanﬁﬂ%@y \ﬁmm@l@h 8 GotivRidk %tHEGRQEceQQStﬁé zﬁhﬁf‘y of the antibody to
variants that nay arise during production of

ook A BB AP e P 6y 1SR4 AP G P A g e HER e
with FMhBE BOHER Fecdptan 6ff intex8eD toithsSa I—IHR’he&ﬂﬂmga&t) riie@ bpdﬂteﬁﬁlln@ln &br example, cells
natura n}{ ex%resaxxgré T H&QS?CC? {! 0 r]ps’resta FER fec%rp ff‘ he thiﬁ eetroe : ogér];n];flgeg&hbated with

I rec er en
the a(ltépdstaw@sr)exmeqléhlam@@%mﬂ Eﬁ@bll@ib@lfyhelfh‘mélam@@@é@b1°°k ligand binding

to the&-FBR &%tho@mSAer}ﬁqulefél%toﬁgdfﬂemmmeq rae waﬁataﬁt igen. In
addition to their ecifici t% nmono 1 abyHERZanubodmmaybe

PTG Mo bRy MR '?rﬁ”é‘tt“‘f“ﬁé
perfdmanrsﬁlgﬁbxmayee Mdﬂy cutinRedn iterie 2ogdlieddand fomst eS§5h®11mGﬂBSfCIl®ﬂ in Example
1 below EI%&& mon lona.ll gfap%%g %’?z l;ehagdeg boagaax%e% aF(Plfn%utopcgd f@1n§0| rmﬁ%é 1251 1abeled

a substanti al onbgeneous
rHR@ﬁﬂpumtzﬁ eln) Iw thameu afidséliadshe ipgybptiprmay e cwl@lugbford‘dﬁ Khpyre JPose response

curv&Inaly @Qﬂ%ﬂaﬂe@ ghdRf RY UG B4y b Falduld@d BRink B@eyy bﬁflnt&%{ In one embodiment, the
particular neth hod. For exanpl e, the nonoc

antibaght Witirhcllecks lizandgetivaiea et pm HER exseripa akhaifg anhl hf@f lﬁ'i“@%@ﬁ%RG binding to
MCI*JQXI% Mthlgﬁsaggf}/ab&%dﬁﬁ(j)ﬁeg?ﬁn&ﬁ fgylﬁ)}r 10 B YEWROEkS dnfisthy is an antibody
escrib % ler eta ture, 256:495 1975) or

fragigay, supfieasrieiiile TRgRepte e Mp foa bIDERAHRE G HS kK¢ cgll Sg“ this assay may, for
exaniglesbe abak CIVENNQr ledk, fBolEpr&rbrdily s0hNRr feONOC| onal ant i bodi es"

may al so be isolated from phage anti body libraries

usi ng the techni ques described in C ackson etal,

Nat ure, 352:624-628 (1991) and Marks etal, J. Ml.

Bi ol , 222:581- 597 (1991), for exanple. The nonocl onal

ant i bod| es herein specifi cal?y i ncl ude "chineric"

anti bodies in which a portion of the heavy and/or

l'ight chain is identical with or honol ogous to

correspondl ng sequences | n antl bod| es der| ved from a

________ a o
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froma native source thereof, e.g. fromblood or PBMCs
as described herein. The terns "Fc receptor” or "FcR'
war@eeBaB t 0 descri be a receptor that binds torPeTES$05/021286
region of an anti body. The preferred FcR is a native
S e glkehiG @ nhuianudna R, wdbngev®E HERR jptigten bieck HHRRghisl-somdated tyrosine
phosp\{'\fhrlgllgtlodaeoéf aﬁ-gi(lﬁ{:‘rrpgzt‘elg rG pr9¥nﬁtll%bggﬁR%9tﬂ? %H%%elr (ﬁ%eb%tagse%eda %r example, cells
endogehdubly sxpivesing §x EER rdceptdrayng trﬁ'gfefatdl t‘etxp@ssvﬁﬁhqﬂaﬁﬂyée ingtlated Wlth the antibody

and tl?elntagﬁﬁéﬁdr %h“lg%ldelﬁﬁgntf Bfodhe ?Ios;ﬁt&?ﬁ@onra@%phmgsan aft€ phosphotyrosine

rreceptors include Fc activatli
monep s o ) CHFEHE GOTRENE VA 5B g TP ey scivation asay

describbd i6 TRV enSNéY5 766,863 KaR@availibl f& @ejerainiyeg SHER@teptdi dcfietion and blocking

[ the cytopl asm ¢ donmai ns thereof.
Ofthaﬁ Cf’%é’?’f%%m?oeeept or Fcg RI1 A contains an

i nfumo seimdivewr one yrpssiepelonanaatitagt WViictinhdits HBGisfimylatipngfp180 tyrosine
phosﬂh@rﬁrfaﬁtﬁx i MEPPLBSIN e ftiatP AT REBribed fﬁh!xh}hﬂlé ﬂgzloﬁzve EERkMple-BHEMCF7 cells may

be plgtgdn %ﬁc\?qqlﬁgteggttd??%n{c% Ewl)j?tlrbgc}cl;]ees %{ ISE%‘%/%B ?eii] gt%glb\?zﬁél aﬂd incubated for 30
minueS@ om@anperatuld thenTHRERT, o h., mArRuddeRereachlweiitordinal cddsentration of 0.2 nM,

and ﬂﬁ%r%%lfa%on maﬁ/%g gcﬁ nqued { F tﬁﬁmvﬂ e gf %g t}tg)ggéj fiﬁte Xlﬁ Eaﬁp WQP gnd reacuons may

be stagbed by ttmﬁdmmfh%% ofDS sanelp botfey §49 SDSa%?dTM BTTa Bf?sgé&M &Yis-HCL, pH6.8).
Each‘lamﬂ-}@@S }.I.{:):Iﬂl ‘be %aropﬁ’e?e@ed?t;ﬁg Ao érgcgéﬂ gel @Td"lﬁ{) aﬁC&} electrophoretlcally

I ncl udin se. to be identifi
ﬂansf@ﬁftdotﬁagg\geﬁf 5 gt Bepirsiec Ani e s b D affovios may v
developt@] 2B inteh &ty BRI YREdAink® edtivOand &tORR.180/00 ﬁthy beS]uantlﬁed by reflectance

responsi ble for the transfer of mat
densq;og]tet@é T(lmlg?dy esﬁlgﬂted vgll piefﬁ;ﬁljﬁ Si gmﬁiaitt-}y glglglt %Ifg lgthoa QE pmo tyrosine
phosb@lationlo abbii3n® lof coébl B4 afsdP Qd@s):—resﬁ@sn’pmlveﬁqannlbmon of HRG stimulation
of plgtfgr%grﬂefﬂ%gsggﬁglﬁ%g g(sldgt«L,rngned Wreﬂe%c dJnS{l ﬁgtﬁi nt1a9 bé &%a@@ Lnldlaﬁ NJSO for the

resence of

antibedyyfihieuss ey bevﬁeﬂa@én&a Io'é‘r?@h?d“af@t th9 antibesh whigh s ispnd activation of a HER
recephdd will 1ated 1Yol iBbiddie mmﬂmﬂﬁtloﬁ B@lgﬂ t&rﬁiine@ﬁkffﬂ@@@iﬁbn i@ thistakt@y of about

So%ﬂéqssloggfg ?EC%S ﬁlﬁ;a(@% 8 g\ﬁ tl’iﬁterg thg 6n 1s an i)od angnt such &4 Fab fragment,
the IC;pfopihiebrérytHREGtimviation ofip) Sanr()jsumsgasylatlgl 1gthls assaydes, (fcpqemle be about

IOOanr@?si&tgrg ret%@agl&@ér@d&tles@l J. Immno' Met hods -202:

163 per f orned " ive anti bodi es"”

us (Pa¢ sy ahetSéqSSd Eestq*”étﬁ’étﬁtlferygff%GHFfotl%trOﬁ%O"M AlEat’> Ce“S’eg essentially
as deéeﬁﬁbd Qp&hﬁelr &m;cogzwmomdsmf(tqgmp Ac@etgitabib astaly,MIDA-MB-175 cells may
treate A thnls-lEﬁp ono I(ljli z%ng{)‘] ﬁﬁ%n'}ﬁ%‘% dg S anfs&%s@&ﬁh ﬁﬁmtelétqmubaUOn with

cova
a HEgR srt!lllbtﬁdy d!@y Ishowd grophfi lhfebﬂph@ffﬁm pribis C@Iflmél F@ﬂﬁf £9 thas displppied ppgonoclonal

antlecEIer@ Sin &FFRAY erﬁd%@im@rﬁ Q)(&éexﬁ)hﬁjllf@wﬂﬁtot s1gmﬁcantly reverse this 1nh1b1t10n Preferably
erenti nMuno and

obul jn i sot v
e s AP IS PG PP S T FSREHT RPHT T 1 onesona
anttbbd'yl4lig @sd opiiaally th egrvager ettt thanl@sockhal amibods MER) doth &rtheglodseance and absence
gVvH) followed by a number of constant domains.
Ofexﬁg‘o?n%ls Fh{ght chain has a variable domain at one end (Y
1) Tregve emabodionantt theHER@ptibpdy ointereptnay plaeitheragylin depppgent association of HER2

with ﬁﬁﬁ}f’ﬁt Bhth MAETRIIBK IR -3 d3fs ab Ee@fRhin&nAA Q- 1h1§1ux®bﬂe@§lﬁﬁbn\/&kﬁehmédﬂ §ich as that
first constant domain of t hE nheav

hai
desc‘l‘qe@’l‘tﬁxaérﬁ’?l 2jubstaptiallygpoze effgaiteglyhangon C?IOQ% é‘?fi‘lb‘\’/\‘xyf1 ﬁ? £ re?erably substantially
more\e&éduadw tﬁandmmldnal(aﬁtlbbcly@FBle avy chain. Particular am no
aci
bet \cl)\édrgrﬁ%f gﬁ%ﬁ mﬁ%?or%ﬁ%lh%}{tg%éésh%tg g %gtl fﬁ&bﬁ{o? gi?mch inhibit the growth
of cagherrallyyehich WXPfeﬂS FERY: dp prglomeodingeat & goyth inpiidory apgibody pfghoice is able to

mhlbﬁgtro&/é\'opSI@ﬁﬁ-@ QR Af cultdebysdut @bllO@% Qﬂ'ﬁ&feﬂﬁly@y fb&@150-100% at an antibody
ext ensi vel é? n _sequence anong

;

conopaion 8t HRLF O RGBT PSP BB e KL P Pgpnt o U5 Ptn
anti body for its particular antigen. However, the
variability is not evenly di¥%tri buted throughout t he
vari abl e domai ns of antibodies. It is concentrated in
three segnents called hypervariable regions both in
the I|ght chaln and the heavy chaln varlable donalns
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and Moore eds., Springer-Verlag, New York, pp. 269-315
(1994). HER2 antibody scFv fragnents are described in
woeeghaBeBs5; U. S. Patent No. 5,571,894; and U. BT/Ps10e51021286
No. 5,587,458. The term "di abodi es" refers to snall
No. 581,170 0&hybe bérfogrioaN Ascoming b thivusag 8K Be B eddli melgragn igiatl @gyixture of F12 and

DME@@heguelm tsué)glglinented it fﬁ%rciﬂ c?vm% s%?r( él@tgxlm%e Qx? *.f:ﬂﬂﬁggﬂtd?nyél}{%e SK-BR-3

0 a variap
cells o plateept2D €0 whainn 36 cell (\VLl)re dighy Qs {3pmm gish 910ep 3¢ heml gfghe HER2

antlbgdg Q 23029 pdr gk Al Ma&aﬂhé hutBerRedne &ﬁlpﬁrla@toﬁlmatg@dmd diScofiied using an
e sani e chai n, donmai ns are

rced
electrt)wec%‘&ﬁﬁl‘é“ﬁéﬂkcawﬂ ABergodr b eher sgnap R A by sbou 20
10094 di\lﬁboaﬂ’ﬂ)llg@}ﬂ mby mdela@dss dregh inbbistnodiiegiearsee Us Be Nolse17,171 for assays

for scgaeran%%rl gfronh 1nl§11b1totry an 1bo)é cl?as'éé? Iaxth’a%S 237; S::/\f) ?J%{A 1 1161;

90InBudrto @emsfo( @glgfgyes whlﬂunﬁm ap@Risis.fap pIHPRXiDNdg S HiE BT474 cells is

availdb: Ghe B’[‘@g €8s )areatﬂftﬁrg}pglﬁ BRdAlF d1§)daé £§Qﬁdc&fsseanﬁ ihb p@éc@Sg pdd@taph. The
contai n m ni mal sequence deri m non-

RSO 1 A e RSG5 ¥ el Opa/ml of he monoclonl
antib&@R! | HOSHIRSa &€ day BNbatbINYa DYl eblayensaré megdbp wanPBS and detached by

st e o el 5 Lo Paal B AR SR s
abov@foﬂ'ﬂ{eﬂ:@l[ déath hs@zb’l euueﬁgane@e@a‘labalemnexmmm BnnS)ﬁﬁVf—lF@KJ) (ldg’ml)r Samples may

I at Qp
be arBB'Feﬁ'a 8 ﬁaw ngAﬁ%V’ he des bme rs‘fﬂﬁdec:ﬁ%&J aff?%@&t softwre (Becton

Dickipgpla dhesy antiberlies whieh infrse amr@slly ngrﬂéﬁﬁé%b }é of @@?X@rblr(dmafelauve to control
are sdiESd A %ﬁtoéﬂ 1n@|.laﬁg B peaRs. |HHHUH&QJ) @bshdxth bEBe L@ |laDRA ald}ng assay using

correspondi non- hunpan r resi
BT4KseHs iS5 azzg]abl%l rﬁl PIBHd(? %@go Lﬁé%ceﬁ%gqlgﬁgﬁfw érteat%{l rwelth the antibody
of intBx&dt asfdasaﬁm‘éd i the ﬂﬁ@ecﬁ@awmamgtapla ateiidodeied gith 9y/nil HOEGBSHI3342™ for 2 hr
at 37‘%%en analyzed on E 91% gl:;Et“h ﬁ:onIc tgllﬂéer?éoglt&@grﬁ rLth)quB%]IQQEFIT LT™goftware
refine - anti T

or ma n genera umanl z
(VerignhofttrseRjous) Ant@@ﬁen rvihxglem@%s«thawﬁ indi Pireepiage SAPOROtF i fvhlch is 2 fold
or grORE anBRSerhbip3 féﬂ' ok g’reitéﬁﬂhan\ﬁﬂtfdat&béeﬂs (d@f(lS&O(lﬂZS apoplﬂudlbhllls@ Rayete kselected as

r substantiall rvar
R T Sl i R e
apop@bit, seh assiiBeidi®Bi al |y all of the FRs are t hose of a
hu %chéel?fgp ﬂﬁ’ig(l)d% Wn'cﬂ]blx%ﬁg WD eSpe ol HER AV LRIBy 3@5’1&@6&& baRe¥st, a routine

optlona TTFI‘ISG at | east a pOftIQg{%{ng?b
crossrq&ﬁqﬁhg)a@qab%lm qs Hxatéiéqc,glteg HltAl’L I@éziesozﬁu(bp ézjory A({(g}lﬁ(il C%Iq Syrnf oy leaboratory,
Ed Harldwmnadldmmgésg aH tie Perforfdd td assetsh@ditheetteantibsdy cs@ebldabnigading of an

antlbﬂért Sﬂ?h 12 %%fu%fgzu?ﬁllb t%(?l—%&g ltegnag \(/:Tg%bdr aﬂtggﬂgﬁ%pgr%ﬁ:&lng can be performed

by m&hqdsjigtown Bjthglart Be598 .ngg@A(aq_@@@):remmﬁfarmng@a stpqiypdm antibody-HER?2 structure
(Fran@f]r ét ng&n@é defl‘ §: bpﬂﬁyw 6% what d&hm 489ER, 1s/ﬁ&$6ﬁﬂﬂ@5he?antlbody
5, huMAb4D5- 6, huMAb4D5-7 and
hu MAb4D5 8 or(lx)r{"a?g‘flifﬁai‘ﬁ&fis (HERCEPTI N(r)) as descri bed
i n Tabl @hdin®éntitd o Ratiesnd SnBdbodjBgated xpn@disg yn antibody conjugated to a
ncorpor at ed. her f 178002059 1

"y“’tt’%?? gi@ Chem(aheeﬁag ?Fg% i I"?[dt g’%@[l%ant | gglg]? T as o gy actve
toxintpd basterial, fmgpal, plhs orpmrybgrw W@lp@pgrﬁragmqqtsa?g@/grzvawg thereof), or a radioactive
lsotopdEBQEﬁTdcmgﬁg)m) and "huMAb4D5-8" refer to an

ant | bodyco rising the |i and heavy chain, a

ac I(}Herg(@}ﬁﬁg ngégeqt @E@ tlre@m@on oisd_xchdwﬂxu gon]ulg%%s h%vglbeen delscnbed above.
Conjtri@te© bfian antibedytabd etg@bmore suehil nOMDIeTARA( unt) 45 amgifchgqamtcm zamaytansme (U.S.

Q ain am no
e S L R L
A Imak@d%feand wﬁmé{lwentuogthawvwmnb 1o aryibgdyds JompEsieA t‘d‘é‘F Ohy@gyy maytansine
molet:mt(e 4. SholtQlo HORI GEAtEGneln1ctuldd Bir@4iBbdY BRLEuld) DN 1QEdAbi R, may, for example,
suc as a cytotoxic noiety or radiolabel. An
"isolated" antibody is one which has been identified
and separated and/ or recovered froma conmponent of its
natural environnment. Contani¥ant components of its
natural environment are materials which woul d
interfere with diagnostic or therapeutic uses for the
antlbody, and may |nclude enzymes, hornDnes and ot her

o, o o,
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binds to the heterodineric binding site of HER2. An
anti body that "binds to domain Il" of HER2 binds to
WO e®oaom3s i n domain |1 and optional ly resi duesPCrUs10n&021286
~ domai n(s) of HER2, such as domains | and I11.
be coJRreﬁefdecs Mb} S5-Mbenianhdy boayucthamapbirtiad teactad ouirhimndifidd alwibodg Chari et al.

Cancxn es,eai ch }_J n£:7t 3?@1995} t?%%nﬁra €am n%yt:ﬂgm(% flr!tll)?cﬂorh%adnl)%] nﬁ%at ER2.

or gacn@r |1101@l310€1¥1] ugate ef inkpesst eoinypdsepfe HERZ ptibqdy Scopjﬁgag{:d to one or more
calicHe B Boledes. fTRAL {0 B Afcif BBy of HiibioRN brd bphible df Ero@h@ﬁg @Jublt-Binded DNA

breakﬁﬁﬁw;mggplar;ﬂ:gnec?%rlég%g Iégt}glfrrg %?E)%&gg?%{%%ﬂ%gﬁ% cgm{rﬁwgused include, but are

not ligjdtd)ef, ugiloc;l N-RiefyGy O PS 4G 00 &Yy (i bryil. Surcly Ragarich®: 3336-3342 (1993) and

Lodelepa? @J;fcﬁrResefuc?Eé 3dbs ¢ %?ﬂsg%% ISe, 91 o°8§ Lk @s! 714,586, 5,712,374, 5,264,586,

reateni ng ma evel ops i'n one or
and5k7@$Wlam@ﬁllé@corﬂyatqdrheremibmfesﬁymtorrs of ovarian cancer

ap Bﬁ‘zﬁ&aﬂc&lf}%ct@é ki@ Nanll L'ff@fneMeerV\ﬁucg VB sl 1gﬁud€ ﬂ@h&ﬁ&ha A chain,
S

ed cancer_ cells throughout t
rontp e CEPYE RGP P S PR D ELo o A i
abrmrA&ihﬁﬁ h@dectin A @kinyEptasireit,iAleutrvgbidd procak dientBin piGeams, iPayiolaca americana

protems %%E Aﬁfl Qrid ?Pﬁlﬁrﬁg‘dll-:a%rirgﬁa lqi’ll ?19)*1] ﬁgﬁncro{np Ea%a%%ﬁrﬁ%fﬁcmahs inhibitor,

t hat’ covers and
gelonm gacrgsllm,mestnhremw@mm)n en@awwéﬁd e ripathepenps. ST %@@%&V ©93/21232
publifted g&ta%{zgo[ggms t hrough | ynph channel s and the

bl godst r eam n_cancer to betreat;? debfg bodv and

A R SREEH R S FHREY 6] SEREUfEA R PR o0 anlody and o
compovmrwid nuddatyoe stiviydpael ay;borelplpetshm a YA tndpnypleasg@phnS@@lbq)xyrlbonuclease

Stym)r and stromal tunor. "Primary peritoneal

carcinonmn" refers to a cancer that arises in

pe A ernRent mdiopitiveaggpe et ailshie 4F the a@@cﬁmﬁavcoa@g%wm antibodies.
Exanﬁ)leﬂlnlzlade A, 6P 1R ef?, ab*oral) sl et e andradi@rds isobpes of Lu.

an oxa?%t%g%fc thea£1P %%mn CHt‘Oi\ZM‘%IX n%%ton%ﬁgaa %ﬁ&e & a?{rlg@%‘% g%Ctmaal protein
couplirgn agdnis| bucly ets Y- sumlyldqdér@mmieléﬂthlcé)arpeqpmm (SPIRRY} | ygsinggpidyl-4-(N-

maleﬁrh&ﬁleﬁﬁ{)&&l&g%e—lfcﬁgcﬁ 18te, 1191n&ﬁ51§r%r(1 i)lfltnlﬂﬁ)n{laér v@c%sﬁé‘f itntéB&ters (such
r oad epi.t he tu nvd
as dimeytpdipigidgte L. éﬁfﬂ%“?ﬁé%@’c?s R %r%%de )

bls-aﬁ@d dohlﬁd)dndkr('sucMhlbﬁshp -sdidob@izeyt) etahediamint)s bigldiazohium Idelvatlves (such as bis-(p-
diazon ufn[)enzoafl) e%ﬁlergglgllgfgfglsduts%%gés @% %Jtlgfye u?}%rdﬂ&c;agat%u é% 91% ﬁctxve fluorine
comr@grgis (raghips éﬁrdﬁﬁo@él“r"(ﬂ@}Ob@fmﬁh Fop GEmPle, ATEHIERRGIoXn R pesprepared as
desci¥ll GR BREPUN 1L f.Q{en&b ot 1396 Qfosdl | CaMbad-i4uEbed NCRGtBipcyanatobenzyl-3-

occur nmost often in te .and o
methylglft}ngmltn ernt.aacatéc‘véo'ld g@? g?%% I8 Al ﬁ%glglalg cmag%% u%eé( foT Fosnjugatlon of
radiohivibtidead tok dntitedy\sag WOP4 62t Ghe lankd miajizta “geayehledmker hacilitating release of
the cgt%'ﬁé &u ‘Hrﬂ{m&? SFor gxiﬁlélg 9% QCI@QQIC %1&9 %&Iﬂ@z{sg) Elaﬁsmv@th[ﬂ@%lmethyl linker or

unors account lan ca t unor
dlSUlﬁ%‘PBFt@mn&rﬂé’ik@l(ﬁhaFl@ % Cé‘é‘i‘ff)ﬁ‘éead@ﬁ?\ﬂéb‘l%lr(b%%)) B’Iay ll‘?d‘ﬁﬁﬁ‘r i sing
tu U@tﬁrn&ﬁéﬂf $ fifsto Proted c@ﬁﬁllslﬁg’\the BER2UAINody dnX iqadxegdaf mdybembde, e.g. by
sa Bhereln Incl ude, but are not limted to, tumor
f“"fﬁ‘?‘%ﬁ‘s}?" WU PERRIAPPRG St unor cel I's, circul ating pl asma
pr i @it awtheagahotimentf thesintibodp mayrbe gpn_@gehe}d te @] "tecapter’ (gch gtpgptavidin) for
utlhéai!lo[ﬂ ?nsturgcﬁ éfe}éfggtlrrgr\x}ﬂgfklh nggftlﬁoc@ rrcc%? k(ghutgétpg aJnHﬂR&ed th 46 patlent followed

erti as preServed tunor sanp . .
byrealsv & prhapdisoryasie Hom e Fireplption b SlaRTBAZeR AR eéa‘i‘siw‘%‘é““’nﬂfa ligand
(e.g. a@&lﬁbVWhh:g Esrébrljlkglatt‘:&)fo)é cﬂ@@ﬂé agerwtk%na usiedhclbekiel n refers to a

conpound or c S it

cel I, especi &f P‘g’obgd e"dené 'Zg'g‘? I[r%eg’ageéirlljzoer g?@’(’f”’ Y Z’K?%T
in vitro or in vivo. Thus, the grovvth i nhi bi t or yagent
may be one which significantly reduces the percentage
of HER expressing cells in S phase. Exanples of growth
i nhi bitory agents include agents that block cell cycle
progression (at a place othe¥ than S phase), such as
agents that induce d arrest and M phase arrest.

Cl assi cal M phase bl ockers include the vincas

(VI ncr| stine and VI an astl ne) t axanes, and topo |1

-, o
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to the 4D5 epitope of HER2 {e.g. any one or nore
residues in the region from about residue 529 to about
WO e®bder39625, inclusive; see Figs. |A-B). The PEpUSmPH021286
7C2/ 7TF3" is the region at the Ntermnus, within
Domai n Il"he aadbodibsef Befresan B)lVénﬂbranay dertaigad o fADHERRY conjugatingaiis antibody

o il P P AT SRR, R .
WOSlP HgSXioutbere PRATEBIuhiSe Fasxample JUP BHE3ET 19 5.5 PaeRNagho75 278

asg Qéénz%ﬁl@&m@neﬁt bate 1191%%5@9@2@6 dsétul AR A DR hRles afly enzyme capable of acting
Labor at or nual, Cold ‘grl ng Har bor Laboratory, Ed

ona Ef%f’nr‘llgdwué‘h%jw‘i?ﬁé\)/ PO {OFEN PiPd S BYe 2L CHROBEPFr med.

Al Esfyneadt that eteyusef@ph tiepeetiva pp ihisgneation biaclpder buw rareedt tivited to, alkaline
phosp%g’tgs?geijulsfor conq%ﬁzsﬁ slio epthgg c&%&@gr@}frug 1%%?68 Erg Jr?;gssul JsEf't)ﬂ for converting
sulfatph@taner@ pmdrugmtﬁfrm cvte%riedepemz@ upedl &5 eqwervreglplat?éw S@uomcytosme

into e AdERRcerS&8e, H- ﬂlﬁ)rou}aét Bi)roteasagr @th "B Nderratlh Ef 6k Ge,t ﬂlerbn@lyhn subtlhsm

t herapeutic treat ctic r Nt at |
carbq}fg)g%t{jlflsg%an %%sgls sﬂc&x ewns%e@%ﬁ@a‘tﬁre ?Sﬁlg{f&tg:gnve 18%}166:pt1de—conta1mng
prodiagsrigatise dngh; D-dldvglcabrrgeptidass, wekul foasontdnidg @radragaihdt cémtain@-amino acid
subst&l.%gtgt eaetﬁdrgtg CIQZR' r:% ﬁzﬁﬁgst s%% :?e%ﬁ&omdgég%ndj@tﬂamtda&%sm for converting

ea erei ave I aghosed havi n
glycopdiesprodeyes mfagveeﬁegfp Péaﬂia@gfegse%ﬂ ferrcoryeeegé]ﬁtgﬁ e e rgpums o e

drugsTQﬁ pbRSi10R anﬁ(ﬁa@@ Ghdh\AEp AT amidlaed (ﬁ bﬁncﬂﬁh @Ehnaﬁa Wikl @F codtverting drugs
effective to ”epﬁ.t can

derlvg;fszgztttt}}eg éﬂlgﬁﬁl&?ﬁens \f’lth[ 8noa¥ac é'(:f ﬁ;a%/her}y eaae u}& éI‘OfJ%S re npect vgl?/ 1nt? free drugs.
Altergginge antibelids $7jth erayheptieactiviey, lwgrkpywndi theart ds Pbizpies”, ¢ap beused to convert the

prodﬁgs%i’\ﬁhé 19ve§tggﬁlto%g ﬁp\te dﬂ@?(se@ g %f %Q@ Natt 9@)45#1@3%? fg87)§: @lnhbody—abzyme
tration into perip heral or ans; i nhib { i
conjugptesgar by pesgifed 28 ftsehed bech {9t dtspeh g aReyBy af“ﬁmb‘ie” populaton.
rTEtFﬁédn@&ie&f thisidviedtiod gan beco Sauifity tXdded the, HARA BBibodis Oy ed¢hpiques well known
in thea arr]td s/u ras {he use o}lt%e lt'le?er nc{.l?e{l)é]‘t: cﬁo@ghnlg rea%«t,ntglg%é’cgs%g abc;vlg eAlternahvely fusion

assocr at e ext
protedls lggnmralyg prienstethet angjgepvbindingmeliay of jap latibedyj of tthierigyentipn diged to at least a

functﬁﬁehiy%atwé SortfBRY R @nAMb &Sﬂeaﬁv'elﬁloﬁl&q b&dongediut o ©combihgnt DNA techniques

fective anmount nmay exte pr. ree survival
well ](“lé?wlj)m theart (66 & p HEPHTer Rt 3%83&@% flgﬁI)Crl teria for
Solid Tunor sxxl)REtEklé‘aﬁz;zbodynz&aeﬁcatRzﬁs changes), result in an
o bJ ecti Y)?h { lg&ﬁ%&?ogs ((f t%%ty)géﬂlge ﬁntgﬁﬂ’lgtéd%lareﬁleﬁﬁg%@ﬂe, tﬁ)&ntlbody may
or conplete respose, , I'ncrease overall survival
be Ligkedrts ongy K EFicty APREIEIIHIFE0HS POLBRTR egyﬁ%ﬁéﬁ%ﬂﬁo&lyce'aﬁ(&@fopylene glycol,

poly&?al@len@sor ASRGmeE dr ﬁl)yyetﬁme)glycol @Kﬂfo@bﬂopﬁdﬂé gllyébm The latfbedySalso may be

entra.Pqeﬂ,gumcg g;tﬁllllgggegz{r%fexgrgg? | If)%:eervanfmtec%mques orlg¥ mteg a#og/menzatlon (for
exanfplenbydodxydétadpaiddiss cor getatiemicrreaptules #ad agiye(gsﬁlﬁmetflacelete) microcapsules,
respe%We]}f}r }ﬁgl)llmd[aﬁtu%@echv!;@ s;’ét@ﬁs (ﬁ)@&éaﬁﬂg hﬁcggfﬁés leﬁxgm%dr()éﬁxeres microemulsions,

the cancer getting worse. An jectiv
naﬂOrPé@ﬁi@fn@é na?Oé?Pé'F@ t% "a Hﬁ‘é&%‘lﬂ%’bﬁl eS‘FééifJng‘@S a{"n‘ET"l&’é‘ﬁdrf@ Remington's
Pha;ﬁa&mce&sezeﬁceﬁ pE&Rioh, D)o, AL EP, a[qso)al response (PR). By

i nﬁgﬁ%@%ﬁf“ﬁl Sd? oglasf) Bsgg IE%r?]lc & ]glso % f%rrrﬂafcéﬁ as %mn(x:un& émsomes Liposomes
contgirggpignstibodyord praparehipmethod¥iinewndobsarfy gph Q§|dwalyt§d inEgsicin ¢ al, Proc. Natl.

Acadcgﬁcl%rA Q?%Sp@@%)cm et alp %Jc' Ia(ltl ﬁﬁz@p@:p%@A 7r7arf)§f @9250}3% Pat. Nos.
decrease in the'size tunors or lesio

0SS {HSEH RO ST ey o by, Liperos spbseiicutaion

umetn’ée&twmﬁhUsAPatérﬁﬁb eXM,36si ng cancer” is one corrpr| si ng
:P:ali%uquy '%\shef %{@eo HesE r rest gnelgteg %%Cgpéyergegphastg evamgtloﬁ method with a lipid
comg@slmmgrepmsmgﬁmspbat@yitmhm/@lblestml aildPRG-dgtivatizeephosphitiilethagplamine (PEG-
PE) %oko?neg Q’@ E)grgﬁ ed tlﬁ&bg ﬁ%e@sa&f dé’mtﬁgge s@z@ﬁd }b@(ﬂﬂpog‘(ﬁ{és thﬁ 'tge desired diameter.
ereto an ave erapeut| c effect W|th respect to
the cancer. A cancer which "overexpresses" a HER
receptor is one which has sifnificantly higher |evels
of a HER receptor, such as HER2, at the cell surface
thereof, conpared to a noncancerous cell of the sane
tlssue type Such overexpreSS| on may be caused by gene
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spongi statin; nitrogen nustards such as chl oranbucil,
chl or naphazi ne, chol ophospham de, estranusti ne,
w0 bwshersvgie, nechl or et ham ne, mechl or et ham ne PXI/ti82005/021286
hydrochl ori de, nel phal an, novenbi chin, phenesterine,
Fab' frﬁgn&:dt@ bfnmhtﬁmey, ofthe ptestfiammtidesan be @ajugatedirsbedipokomes as described in Martin
et al. ? 41 enl ne Q?SZE & %?sﬁlk“ 513 ter%ﬁla!ng r@&@éno CA aremotherapeutw agent is

ni nust 1 ne, rani rmust |
optionaliit ¢ob1am«1 w@usﬂnewp%smq e Grhizgn yhe énft"f’”ﬁﬁl%tcﬂ’&cér {7@81@%1484 (1989).
cal i cheam ci n, especi aI l'y calicheam cin gammal | and .
callchean1C|n onegal I (see, e.g., Agnew, ChemIntl.
dl- Engffharmagguticy! Rrmuaiops 994) ) : dynenmi ci n, incl udi ng
dy n em CI‘Haraﬁqutl&Jﬂoﬁlplhﬂﬁﬁ hbthaingbqdics uedinascoglhge rnthe presegtnnvention are

prepareg' P ? St&%r%eﬁ)g gh anmﬁlbocgfqévnghetgecﬂg tzeh B%?‘ete %I” %u%ty% QEEBQQ (Bﬁa?maceutlcally

orm r ot el ene I yne ant
accep@m cAmph oSS Oraﬁéalbléléqfsr{@wggfﬁsf Pligrspatisy Sieces 16ih ediion, Osal, A. Ed.

(1980344 ¢ @%@b&hlll@&i@%ﬁﬁlhﬁbﬁs or Mu&ﬂf%ﬁh&ﬁ AcS@ﬁBlb &ﬁ&béﬁdxﬂplents or stabilizers

are nogiggl? %fgc:wn%nits%?trhén g?r,%‘?ﬁﬁ %)bp%qc%%gtég{] saxg)ggf 1nctl1ude u € sucg as phosphate,
citrateB ardli oBiECor Sanio XEdst_anfiotidagtsl Gichding A@I&MkW@IaN( m)ethrdmm puadsivetives (such as
octade(c 1Hlmeﬁgten%rl %&ﬂgi éhﬂﬁ&edfpe&%e%hlﬁh @hlorlde benzalkonium chloride, benzethonium

I no- doxor ubi ci n, 2-pyrrolino-doxorubicin
Chlorléfn Elhed@{b}wb% Ryl picetich ylkyl éaﬁi*he‘&ﬂﬂ“é ighmetyd o5 PEABY Ppraben; catechol; resorcinol;

cycloﬁeQﬁlﬁl@ﬂ)eﬁﬂaﬁbl arld&d- &@J)li B%le&lar mlgﬂ'ﬁ(ﬁéﬁhzﬁﬁbcﬁuﬂ) Ebsﬁﬁes) polypeptides; proteins,

such a(rsn thrl{o}l'b (rﬂnh §elatlg)e/og ongw l | lg:n%g‘%l#roﬁhlhﬁ*}g?rmersn%&l as %géyvmﬁlpyrrohdone, amino
acids gl hsaiyyioe, glutamipel @rpatagiod. hlsndme;agym@nq)rgysmp], mogqspcgkﬂné@;j@siawharides and

other EH&%&(&AI&I %mdﬂ Elﬂéo';@? )ﬁrann%éen&%ﬁﬁﬂs chel%@rfg%én@s' stoh as EDTA; sugars such as
ol1tés such as nethotrexate and

sucrog,nfaprgt@}l; l@gz‘ﬂ% PI]SOIPIS)I F_“U)formfng F(?uetelaleilsducg ﬁ’ié?délﬁrb g]gtalgﬂ%exgsée .g. Zn-protein
compléﬁﬁﬁ BldRE héh-ioEiuifadtdn®adhes TWIEENO’D PEURONICSTM cﬁ‘tpblyeme plycol (PEG).
Prefm? ?L]él 1y0ﬁlluhze<5] ﬁﬁ nhboH Cijgr atlonls %ng 96891’1 dlg nWeC§9{;l7(1 af()(oi gegﬁrg § g Lﬂc&ﬁorated herein
by refemqmrt ab| ne, azaciti d| ne 6 azaur I di ne, carnofur,

c y’f@f@rl@m@@m nékkif eyardd E:Jm@ulrnﬁore Hohd AcWe'chhﬂb@nd as necessary for the particular

enoci t abi ne, roxurldhg gndro ens. .s dversely affect each other
B e
For e;ﬁi&xplle fii n@$ badagrablt © Siribéracyiock@iibadias Whichhthd E)IFQFB HHRG [e. a g antibody which
blnds a %gl %i{] gt c!llﬂER%)eHElt{'g EIE# laxevasc{llraj! %Meﬁzﬁ ﬁu:tmf (thrﬁ) 1@@1& (gle formulation.

such”as fro

enl I Nl Cc acl aceg | at one,
Alter@rlmmécpmmyw myesision me (e SRR AR BeaRE.agent,cytooric agen,

cytok@B] é;réylrvt@q:rihibltorﬁl ﬁ&ﬂ@ ﬁhtﬂﬁ)rmdﬂﬁsdgér@,m@RLtarg@éd&ﬁﬁg‘; h@ix@giogenic agent, and/or
denecol.c |

cardlcg):rjc?%{aﬁt:( 1{%? ngl.ecuLeF fp s&tz‘#ﬁrl ?%e%m c?mttlna n al.lh amé)uno tﬁalflerre e%.’ectlve for the purpose
intendetlLogl uci d; galliumnitrate; hydroxyurea; Ientlnan

| opj dai i llr@%dlemgy%ﬁ§ BJ@&Q)Eed%Hmro@a%sxfﬁ)ﬂkﬁdﬂéﬂ i@f—‘ex@rﬂﬁe by coacervation

ansamtocins; mtoguazone; mtoxantrone;

no| ;
g e P GGG T SHIB PSS B dfin mirocapsles and
poly-&r&&?ﬁh@ﬂﬁio&l@t@ﬁmcr&aﬁlféy }eh'p,édfva?, inbelloidar dvpaElyary bysterns (RSHamyle, liposomes,
albun%a_-s:%ro?pg%gs;lxrgl:%rgemu np nano- Hgﬂllcles a%&aryoc%sules{)o? gllljn(ﬁgr&mug%gse Q& techniques

"7 6% roger nani u
are dibaddnyerain ﬁmz@gt@dearmtzq-eutggzﬁ Sqqgmq@]ﬁth edition, Osol, A. Ed. (1980).

2, Zistatred- Ie[elasg ?l z{régﬁ)ﬁs rﬁ‘agltﬁy l)l@ﬁ'a]re‘ae Sultaﬁlla Qﬁﬁﬁ)l@se& GdtRfhed-release preparations
especi al | toxin, verracurin A, .roridin

inclu @@pedmﬁél)s matm:eé phselid: hytif?qlfatggﬁo}yéwr(s E‘Eltglng)lg N’Eeqn)body wh?ch gnatrlces are in the
form EfEhAQEﬁInMe& Je)g: filGhg) @ﬁﬁlblaaames mmarm sikthinet;relersd adidoedindlale polyesters,

hydrOéal 8org§atg}%L p%‘%éi)%%??f‘ﬁe 1¥ltate rp(olg(vmlj{ﬁgoh%g)s gﬁac 1deA|i@S Pat. No.

3,773,9T %)Xédp(ﬂwr)lerp alcl-glv@mis| acif lnd stetblsfhﬂ\vgletmmteSqm @Ha@hle othylgpg; vinyl acetate,
Princeton, NJ.), ABRAXANE(tm Crenophor-free,
al bum n- engi neered nanoparticle formnulation of
paclitaxel (American Pharmaceutical Partners,
Schaunberg, |llinois), and PAXOTERE(r) doxet axel
(Rhdne- Poul enc Rorer, Antony, France); chloranbucil;
gencti t abi ne (GEMZAR(r)); 6-thi oguani ne;
mer capt opuri ne; net hot r exat e; pI ati num anal 0gs such as

. N ™1 ™ AR
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reshaped human 225 (H225) (see, WD 96/ 40210, I ntlone
Systens Inc.); antibodies that bind type Il nutant EGFR
W@ MBePatsest No. 5,212, 290); humani zed and chi nRCT/US2005/021286
anti bodi es that bind EGFR as described in US Patent
degradeple BetBtid@BEtic arid conetvarers awrhiap dti [dERONAPERGTHY (iEersRle microspheres
comp%ée@ Iaf 18kic &@(glﬁgi:c &§%§pow@[8c{n§gﬂ’;§§1de abge)n hr?él)poly -ﬂj(g A brdoxybutyric acid.

R antib may be conj ugated Wltfhﬁ
ag éfm fomtuﬁlaes R BRA T Wd‘“ﬁﬁd’?‘?ﬁﬁiﬂ%‘d’ﬁﬁ @tsfe% f@éiefeadéy geomplished by
filtrafR@D g4 3QALSIrdes BkmiPakent GrbH) . Exanpl es of smal |
nol ecul es that bind to EGFR i ncl ude ZD1839 or
Gefitinib (1 RESSA(tm; AstraZeneca), CP-358774
or EYJ ot iSprietnind@ati¢nisARCEMVPY M) ; Genent ech/ OSI) and

AGL478, AA%;(@Jg]to £ §Qe§e%%ﬁabod§h&%f The n&entﬁny KR, e piﬁeﬂ@a@ted for therapy
inhibitor"is a nol ? ?@)élo Sone Pﬁ% HER?)
has af‘VPb@?Pﬁém%ﬂ%%‘%dPéf‘é‘F?W ‘%%F%ameﬂ?fy 1997 SRR P Cfit (or

actlvﬁloirEBarfcﬁ@ﬂ]@tlgtﬁﬁcalE& anpddete lofel aaivation biitlipr te@ptor in maplcangterous cells of the

same tlssue F g: @Hé'h‘%&&?sﬁv ?ct&’{tl%g ?%H)n?stuﬁ ﬂfnh Q\; %ﬁprg{é%z&%e%R receptor and/or greater

ecu rosi ne
than qumdéeéelff TR FIBR digand svaibiedes araping S HE Eetpig indhorepsprocis. Such excessive

activatdl §8Pcaud d@¥or bERude by rﬁéﬁ@l&nﬁst&ﬁ:fbf A&ndeKB11 5k YorheyBbdiadatsfhe cancer
eth i.ch referentl

wh
il I B R R U ST AE AR g andor ovrepresson
of a IBBERPDGis f@uraing wttidheeshiltsdmsudl eavess)ve agtivaioabf thdERIR reagporEGlRnatively, or
addltioxglmé’]cgm@ g subjé&éd% g(‘ﬂ gﬁosﬁg]g pPJéLosé@a@sa& @\ﬁ@tleﬂnﬁ'p, Iv‘ﬁether amplification

vartis),; pan-H bitors such as canertinib,
and/c(r@yermglon P r}ﬁquaa occpwig_ in the SHICH; iR gttr%@ﬁoggcesswe activation of the

rece;ﬁ’(ﬁt InSEUbSE 0f2AG R Bncdr s xSes&veh&Bratam af the&&le@orfnfa@ﬁkultﬁbﬁ an autocrine stimulatory

e RS A Bt B Bl L R BT Mo
nesyl ate (G &R ¢img) avail abl e from d axo; MAPK

extr acel’ﬂuh{lnégam'bﬁgédh l?etagsgsseﬁ' ﬁﬁﬁ@présedc@&f'l—ﬁkﬁiﬁﬁerSQS 1rJdQ,4tQ1g HER or HER?2
(avai | abl e from Pharmaci a); qui nazol i nes,

s s A TR PO AR s s Ol e e,
in tuﬁyrﬁ I Sia@@ylrptelﬂ'xﬁld nesods Yy ndsmbetumom Thelé mabqds detect noncovalent protein-protein

inter r o Wlse 1ndd catg %)leﬁ? Ve x‘?’ T S (%%gc;gt CGP 60261 and

SR Al By b b et

4- (Ipmrwyﬂﬁammm* n@&p%wuehcﬁs GFW“SPI?P}P‘%WIOFFF‘HRSﬁe@ay be used to detect HER

dlme%su frﬁid@’élﬁboﬁlglbrft 5312 QMﬂﬁecﬁ@%@@ﬁ@ to nﬂm@ropﬂeﬁpltate complexes comprising HER2 from
| uor Oan| i NQ r al.lm I n

wnct s g P GRG0 PREed BT L Spgf BOFR o HERS by

imm@ndBibtAey. -Th anvibereinpodamhi, EEFR & HARS ewtibbdiss nfag beyysed faobeinmiyadprecipitation

I i ands specific
step %dﬁgléj&@@gﬁ%gtgglg&g Méﬁk%%gﬁd%gs In %S%%%g%]dt 1&%@1—[@1&& ds specifi

to E@W%Wg}yﬂexe% HE exaglexewbe u?gl-fo precipitate complexes, which
are tﬂéﬁ@)ﬁﬁﬁ& 108 hSEBRAde RYHENS). ;FoPpéxampt RednBdthdyi bk GbrFugetCh a@din and complexes
.fCI-lo 2 (Pf1zer); Aff nitac (I1SI'S 3521; Isis/Lilly);
purifjedop § BPH: ﬂlﬁ?@l ate (4 eevac; Novartis); PKl 166
( Ndw athériegipodifidn@ Oshéh Z(SGLéSéoorSnﬁihom Shqde')ch -i@pe-23@B3antibodies to HER2 are
1mm§ Asz&;&r e) soh% orﬁg)%taétW\%hMmor %‘Qﬂ%ﬂuﬂlbxbceﬁ §'slﬁee Ql)ishedzm417<,4 exposed to

traZeneca (Novartis/ Scherin
iyt s TR, B AR RSt s s gy econdry
antiHO&L B} ﬁgat@ﬂl blaidaetabe nsél, ihdzallahaidsediof h&er8lider3 Idcertain embodiments, EGFR

oS ERER0 5L SO0 T, O RS20 0 AR e

ligan@¥Naayrve nseﬂalnbefr ¢f) or inAGBBINDIEBYIE HERantiendiet. arber t ) ;
V%éfrﬁlgﬁ %17 U\(’ Ef)és %ﬁl{mg nllag) Q]Lo be\ﬁ@% %339%&&%&%%%%)1 the surface of living cells.

W96 Zenecag neca
Huntegygi af- Bierg e Je APES éénﬁﬂanwef efr%herfuaal émésolﬁ‘ﬁ% H&‘umlt%bls(succmmdyb
propRhASHSP) Ad 3, lidbis@hipsubkihibidy ) pl‘éﬁlﬂiﬁtedﬂgﬂﬂﬁﬁ In bfd@mbodiment, cell extracts

devel opment of bl ood vessels. The anti-angi ogenic

factor may, for instance, be_a small nolecule or

anti body that binds to a grd%th factor or growh

factor receptor involved in pronoting angi ogenesis.

The preferred anti angi ogenic factor herein is an

antlbody that blnds to Vascul ar Endothellal G?omﬁh

e~ . - -~ AN T A P N"y=p=—=n 1/
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(H) Monocl onal anti bodi es Monocl onal anti bodi es are
obt ai ned from a popul ation of substantially
wheowegerseous anti bodies, /.e., the individual PCT/US2005/021286
anti bodi es conprising the popul ation are identical
from @ug@iely crblinipo sisibizklE ar atalyred by SDBRAGHE and mgnunablaged vothgntibdrs to EGFR

and/opﬁiyR’jb% SB% &J]& baa&] oirﬂlerllglg ;ﬁ'ﬂ@ H‘ﬁfeaﬂar Tn@&ﬁt oEthﬁelW&EJeﬁt?ﬁGFR—HERZ or

I cate aracter he anti b
HERRHERFptimise @w@E%Z ifrihg prgfemedgiimegipaiion meré?ftﬁGEBGP%gER#oﬁhls Yesult may be

confié @b PuBequb-M BB rm&lﬂam haeglices may be made using

t he hy brldorm met ho escri I

NaF H('I)reéscen%%so%g@ e?ei@?%r)s%er (EI%E y %Sg% 8{Pt¥ %@ecﬁe 18 rIr:%ith g’n R2-HER3
dimerRN/R BTetthadBotdit LoBornAatrenhidges add BAGy-pi6Ein intdrawtions @ vivo and in vitro based
on theq}égsfer ?&@ﬁ&qggﬂm %a §eqo 8fa cc%{)t&%fuoﬁ%f 9@1&1@9\’@1‘ ﬁﬁtg‘tt Biol., 7:730-34

mmuni zed as her el nabove
00GeEr e diked 1l Py i megftf@gwflwm is jiy ifigters Rgpmgfydo the acceptor

ﬂuordé;ﬁd»?ﬁl kh @tyIQQIEal m&hﬂl&t and ﬂr&&ﬁjsl oEfvo Extbﬁbn dMn&ﬂe pSRBGieldbaad with different
Ind to the prot

i mu
ﬂuorweflténmj?g& Rl)eé? he Py ﬁspﬁﬁg%?{’r&‘%ﬁ’ésyex%eg o Ierzege gyI slg]atev Iy t1n01(()lf:nt light of a
speclﬁaﬁmp{fmgth abe donermrobe enfraseas iwktetzy mytiel senoed retiel the agesptprgprae, resulting
ina r?dd&t%oﬁlgﬁl?e dfo d ﬁgoré%geﬁ tl ten% d Qﬁn&&Lc‘y ﬁ th@ X(!C%E&IS QLM&@%C ehfdsion. To

orm bri OFTB. cel n Monocl onal bodi es:
measpp {ap @R ESHoEH HTER BB ﬁq*}@r S itjisgn A mple MBS ek fadacceptor probes s

complrQMh)lts 1n-tEhﬁty th)ébirh;ﬂélﬁ&lle@ﬁlm dondr pidSe oﬁfyepﬂfoﬁadly,aﬁ(ﬁpt&ﬁl&dﬁdl is compared
In a s
e

in do&%%‘ic%t% gn %epg)F ?agps 5 b l'{abtl ro%e% eﬁe l'cl>rvrv1nt h t %rpa{nﬁ fin%lrut?eblfoy example,
memigyane \weimeon dgssirsu¢hvas [flugrbsceim endmeﬁcngg@g{ or@alp éyﬂsaqucththne dyes, and

lanthzﬁlﬁie atdms. %vaxneéﬂ}zp Meihodsfand REuREERBE B} deh¥§le AP fkihSenbrdfkanster are
he enzyme hypoxant hi ne guani ne phosphori bosyl

also‘f“P‘&‘h@fl’éla’és%l"(‘}-I@ﬁT or HPRT), the culture medi um for
t h BR]Blybarsetddme}uet yuphbGarbl d¢testing hndinadutitbeprdigip poe@im titragggns in individual

ot SENEORIR " 0 WS, DT B U Ty oy st
(pr%léTF)Ilswromeff aod flaefexigred bf«mnq: Bapige gersedny SELIMp aray fogged to detect the

dime&faflidntol &N kirice rSURBOT delvit ﬁpﬂa&}abélﬁ B-1b@Y,6] canBRueh: ﬂﬂB 5@(1995) Inone

antlbod b thesletgd ant i_.bqd ogduci.n
e S P 51,5 562 B9 U e FWwino
EGFR-NER® or FERS-HER® dimany.ols clewrilpdlil Nhgyre sl a@eomir. i3A820r| (eR98. These
technkt}‘g%er-ﬁlefsu%utﬁbre@lﬁ:u&hgsdedog&r 'ﬂ%ﬁ%a&%@f@e&%ﬁ? &e%@rﬁ%y transfer. In a particular

nouse tunors aval | fromthe Salk I'hstitute

embodigiept, THHOBET BrersCEppedRET SaFPIF 656D 41 P P67 ilnyeUegs EGFR-HER2
and UKD - 18RS Ainkkizal63 ns AGBLLGBNES el 8., aydj naBkeiifoffenalt D@omerry, 44:338-48
200 rican Type Culture Collection, Rockville, Maryland
( A. Human nyel oma and nouse- human het er onyel ona cel | _
| i BRET & wefetaldly @seld ée nonjlmgtion itk dtehdard inlyamehistndigmichlolabedifig techniques.
Kenva) AR DN %]2@5@61 (Z(ﬁ)n; 'Fglcé%n%ﬁ’e ;(nﬁ%ﬁ@go atdd1E3Ale-fluorescent dyes can be

"3001 %198 " and Brodeur et al Jl\/%noc | ona ner. th
used AhPrP‘E?é&V Iabplipg it figFTent SEHHTF-q ke RAGIANG B RPIOBHLY opfyie another. the
fluor&&enﬁcfyes(aMiaE 8&ors M&bt,ors lfé2 GRET. mmtgi{m&kﬁer il &£ by sBndadumnans. Energy
o Rl P IR S5 SR 0408, 08 9550 Hhror
or wiggdlhtoresdaese airrdsepencoupledip e Flatgbyoupbﬁ gevise (e gamera.

S p %:dnfa Ledobivhelor thﬂ?&&lt Q%honaﬁ}ﬁkmgéo§§s 43l &leICEQ}jTRQVHER3 antibodies are

ybri doma cells i's determ ned n E\Imepltat on

dlrecérr 1awdalﬁh ¥R deffefef*&ﬁue’iomﬂ’m%gorgmg? as %ﬁﬁmﬁ s Nagy o, sipra.”Rumor cetl or
tumof &l ily@itenaenoamsa yith fRe A)’feré)rhal@ﬂﬂ#%adﬂbd’dk@@,dvhlch act as donors and acceptors for
FREJFJEEJ e%eg%lof)lgn@alkt a1t OBMT&IQ e r¥e65r Iggernauv?y Gﬁ%a@lfej An%o‘d%s a%gmstHERZ
and egfier BETR or&FRByre pshdalBe a(tﬂa:m%ﬁrr@tldbl &bgjed Sscooﬁarwvl}rfrbg@w that sewp as donors and

Anal . Biochem, 107:220 (1980). After hybridoma cells

are identified that produce antibodi es of the desired

specificity, affinity, and/or activity, the clones nmay

be subcl oned by limting dil3tion procedures and grown

by standard net hods (Godi ng, Mnocl onal Anti bodies:

Principles and Practice, pp.59-103 (Acadenm c Press,

_1986)). SUI tabl e cuI ture rredl a for this pur pose

o o ™~ R AR o A S AN
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anti bodi es in which sonme hypervari abl e regi on residues
and possibly sone FR residues are substituted by
w0 e®ioaomss f rom anal ogous sites in rodent anti bpci/ES2005/021286
The choi ce of human vari abl e domains, both |ight and
accephﬁﬁ\byq fdr exalele Bredthdfiet aa kiprag Endigy thwsfa i dzectedamt! it pitbeas of dimers is
V. tigenicity. According to
deterxfurrlled 1? tEuy 131')6?589 J&ﬁg Eo bte ﬂ%c;ic}%éj&‘&;&mﬂg

SO-ca est t he sg&gence_of t he
v afn atist enbgddiprenits HES reggpteiigamis thatﬁqu 55?95‘59 fqr ¢ pdesitheg HERT or HER3 are

fluor@GadyNMelel B uQAkd FRET LAY Y of known human
vari abl e-domaj n sequences.

man sequence

c1 s GRS e ey & PRGYS BB A g tmor el
is deloimBdtedf tyamraovalizdtidney iHRR2 (viR)eitheo IEGFR er l’ﬁﬁﬁamng gardart! idiyestlyr indirect
1mmu§1%ug%sc§rﬁ/ﬁ %(L,Hmétles allld‘g%?ggcqg%sjc_xls?%%é rogckng}g ?)ltgrrn %: hés@r sﬁagréuég imaging
(LSD4s prad toj deigftantivpdyariadingrard ?Oelg@abwu@ﬂe?f@?éa vith Giifer ﬁ%FR o B T o high-
throuSIPHFERIUS S RIS Pte, & deschbbaBIV e Y b Y060, B&HL. BdadFoi. USA, 96:11122-27

¥art|cular subgroup of light or heavy chains. The sane
(A99r amewor k may be used for several different humani zed

anti hedéresmbddTants she @sergb of BERRSHERn/or HER2HERSclimdgSA determined by
1dent1?)?rggé§%$1atgc]ag% th?tpsr cﬁﬁ&@en%o%e prgmnulcﬂ}ﬂﬁg Qilner c%éﬂonglgg 3 HER2 antibody

ortant that anti bodi es be
is copjugaiah fitleene iy Re tndtar REFR A IR 3mpghedile ponstis Yifha spgpad enzyme. A first

substﬁf&&d)r@&ﬂ’ﬁrﬂ&ﬁyrﬁbﬁ!@ﬂedfaﬂi/tﬂ{ edtiéh phidﬁdeﬁ)@sie&ﬁh supstapasriie@&ondB@zyme. This

leadsﬁ(aJ Wﬁ%’nglégg%wﬁgg 6%)’13& g %O;%E)Cre% F()lgtFCeta leg rorengc%l;l&d esgchgg% ?}%d The presence of

anoth@ndhnyisdl Breakh dmehepaqogj'wla;tratg eqhd rraeion mﬁldthq/@pqné gezyme is prevented unless

the ﬁ?s?ﬂf&%%h@énz EYQEH tﬁlﬁ%&@g&hﬁgcﬁley %ierilgd&sg 51%%?11!1&“91@%' $ARBlar embodiment
nodel s I? t arenta and humani zed

tumongeHsagced %ﬁﬁe 6‘?1’%‘6@ Wﬁ’@&? ibedy H‘atrﬁfé]@}‘@t 3?’%“ g‘&??ﬁ?{?ﬁ?ﬁe and aHER3
or Hlamaalnht&b} @at &tehnjepard fvillitiokst aulisii @rdxldes eGHkist i edlied 1o tehaction, along with
o R S50 T 9L ) A ML Lo o i
umm§@mmeﬁmpé§ of sel ected candldate i mmunogl obul i n

S e(ﬂjlﬂﬁé?&ﬁ&%/ a%sl) Bﬁ&%&i ﬁ%lﬁlg Qfethtxh;&ﬁ@d gt ﬁﬁ@k’ﬁg@" 4Ry 5?6&1& (Aclara Bio Sciences,
Mouﬁgg Xte?vlo(?ﬁ)?fa@ d%ﬁm%F(L Iéor g)g ? 8 qaﬁﬁ&%glé:? 3 I %O%QQOSL %u%hshed December

6, 2001, Both oﬁﬁﬁhanaaipysslﬁmwfporaerg bylgtesntchmtheix qnfuletye Ac eTagWeor ‘electrophoretic

tag, ”%Qljnérlsésya {e%tgl I:e[S“ %%ﬁé%%uchmﬂ&ﬂés&t}%&%etxﬁn@ aﬂ;g cbrﬁﬁlse a “mobility

IS wa resi dues can sel'ect ed and
modifigsyinhisk epnfistenticnttlly ofaaiolsiydmtneaateslseoPhossy Hebigs Thegg moieies alow
for stElﬁﬁonExh]Qletg&lSﬂl srad e’ﬁa@m fﬁﬂﬂt}éorﬁﬂ]&hﬁﬁﬁr&ﬁdd&fdbﬁ‘md éld:d:&lspha[ﬁtlc conditions, such
as caglﬂ oiaé%g ggh e’%ﬁgpor{lcin t%ﬁ e"laar &‘\?:tgr}tafalxgt tge ort)er’ mme%y and, optionally, the
mobmamodnﬁass lonkegl told firgeargeybimdivg mms'tby 8 eib@ebénﬂniﬂag gryupu tmrecluefeacﬁrst binding
comﬂoﬁnd' Rhd ﬁf&%ﬁeﬂ@ndﬁ@gﬂoﬁ%@pé@iﬁ@ :y%ogtﬂ?ié&%&ﬁcdlar Bri tQ’@ét such as a nucleic acid

aesc&c;es proaucuon or_ exenp humani zed leofid
o e F1 LA PE B PSR AT R 1 A B oot
a pol(]’;feptﬁklEﬁeﬁeﬁElﬁ e @ikst tarkbr@inbidgransiety 8 dn awibddlp ochyititefly fo@me it CAlkegnatively, the
first { %m%ing mostg ?nawmﬁ{-ﬁ%{: rgcggt?n liérx]dg:bln@rg%?gée%rnt ﬂgﬁi’em@ﬂe&t ed

rru rThelénkive grow pmfmdblyammrb@dyle@@ﬁ niQity, gcirzgian Wiﬁl&ﬁﬁmatﬁ or any chemical

bondttﬁ]a?ﬁlgﬂfe)cle%&j{ufaér PR SoniiERE Wﬁei%tﬂrﬁ fako¥t lﬁﬁln@fnfo@@tbﬁn\dﬁbyts target, the
as murine nonocl onal anti body ﬂ'érlse‘ila Fa

cleayingepeatip Jntrodprrd 2prRraraet st l'a’saﬁlgf Aty GRRE B porion of e

eTag®X@iinRg the Rpdtel rﬁcﬁetmm hobiRpmbype riha, hajpbsence eigaj ‘Gree” eTag™ indicates the
neor por at e to a human vari abl e heav

b"wﬁ%ﬂ;&ngxélﬁn’E Tren Stargtrzl[onprlse a franmework reglgn

( FRyefsablyst se¢ond blmhngaommumsmmrw@ thesledving egedt ah¢ aspgopdiarget binding moiety
that QEC@&&QHﬁ%%’hZ%E ai @&n@{arggg e sddobd t@[@g bihdikk IH(Slétll Is %Fs@ﬂ)t #i%€d in any way and

var 1 ab omal n nunbering systemset forth in Kabat et

al , Sequences of Proteinsof |Imunol ogicallnterest, 5th

Ed. Public Health Service, Nftional Institutes of

Heal t h, Bethesda, MD (1991). In one enbodi nent, the

humani zed anti body conprises FR substitutions at two

or aII of p03|t|ons 69H 71H and 73H An exenplary

g, o




10

15

20

25

30

35

40

5, 589, 369 and 5, 545, 807. Alternatively, phage display
technol ogy (McCafferty et al, Nature 348:552-553
W@ 1®80)7B9xan be used to produce human anti bodi BGT/ESZH05/021286
anti body fragnents in vitro, from i nmunogl obulin
may ba af{)r examp? Aé%%l?%}ag&’ agtlt%ﬁﬂﬁaégmt%rgtgﬁg ﬁﬁﬁ ?e%epgo?] ?%M ij i [HEHIg cgn%gtent ligand
fragmeyes: nBls clazrvexg ege@tn@acmﬂw it willeply FlPﬂVbth%lil”tmé growp ipgp @aSt baadmﬁ?%?und if the

first bﬁl@ﬁ d?rfp@ltn@ 'alﬂi tﬂaes&%nd)lgmcﬁlg chhRORINEQH Slod @ﬁ)&ﬁﬁt[v oph ag e, such
or , .and dis Xed as .function antib

r Ia“gﬁsmoémﬁﬁ of et PRt IR Sge° costs AR ¥ag™ in which an
antlcheﬁg&lERe sdrie ad thd fasreandeOhiglingatoteiyC A@ecomiitimling Sorgpound comprises an antibody

to EGgié nrgﬂ 3 1ne§ ac%axla‘%l%ge%goqyafbgfof Jlf!g%n éf’lgl%n% QIRJrE‘?the eTagTM Preferably the

uncti ona rties
cleawamgprﬁgw beaacmteﬁ prdet to brpbledq Cé?é‘feiﬂé?ﬁmléﬁg Fove- cheélmramomfﬂ lysates

are coh@&edaﬂil ke QQXTMe%IHdthlan thEﬁi]QﬁQntﬁ)ﬂh@fﬁﬁﬁﬂeH BSER ok IFER3 arftlﬁﬁly which binds

to EG%R g 5 I%niog] &g%y‘:’lgg% ggbOﬁléﬁlllr@ og{p%)v.lw % p{o;%afe{iaglrvo&?d and the cleaving agent
is activad¢dE hedgssdno 11f EGRRFHER2ev HBR2-HERS diergpare presdoimsdpayingdgent will cleave the

llnhng ! ﬁﬂ?d rgg s§ @gje#agg%é/tb ﬁromm%‘(g b Qlt:?v% htqpthé l'ﬂlkmg group. Free eTag™

ura o/l ever al sources
may thefn be/deggsied bisasy metheddmergnin e atfy e 25 BpillahaegEoRIPET ay .
CI BGKSbo@inerithe, cleM{gléﬁcﬁt is 3151&“@[2146 éRicdl $28ds)thdt 5@ o the Unléng group.

di verse arr - oxazol one antibo froma
For exarpgler ¢ ercéﬁ‘i‘ﬂﬁﬁ%%f?@i%‘?é’ftg?t ‘ﬁfy TRBPLTS esambl g?’hégtn es derived
f r brmdtiveenshpdimensheeTagMimemstmeel tmngel antibOdbetp BEFRyprHERD fis thy first target
blndlrgﬁ'xg)?e?y Er{‘d é’c‘&hd%émg%ﬁﬁpotﬂrﬂmns@%&fﬁm%ﬁ@mﬁ@dy%ﬁﬁﬁ ucted

ant | bodi es diverse array of antig
(1 BorebeiRg @@P#lm%mttheg%%% i EetrS e A Bty fegecnt which
SpClel(ﬁh)i dB}MeiB@ntIahlﬁ)lﬁde@)h{a ﬂﬁidﬁﬁ cdﬁ@&@d tb BiedingaerdvEtb kiserd{ERatceptordn the dimer.
Bi ol . é%@ 71 élln or Giffith et al, EMBO ‘
J. 12: 725-73 PhENE™ Al so, U.S. Pat ent Nos,
5, 565, BB@nlameCEIt&?@W@O@FRA%E% o B s agbagh epdiscusysdimghg previous section

may %ﬁ&daw 'f(ﬁl%wéw a@dn&Rnfl ﬁss%&%ﬁ@}seﬂ aPMtelnBivé 'o1t s‘hﬁ)lﬁﬁéﬁﬂ t(y ﬁﬁ@ﬁ’oblottmg
cell U S. Paten

Inonp PR BUFEG A BB O S B B eRrosin kimae
activily, i’ tRip@@roptesigitb@t] Bddane HBR3 dakO®BhagaiokrihM0 t@ird BiAFsE activity, the presence of

tyros@/'ﬁﬁgnase a@tg/gy hlnﬂi %p%ﬂﬁ: %tgl?%dlca(eyege o ?{5 Q QQM hlte[y%&ggzmd%vnh HER2. Graus-

I OUs tec een
Porttab I -bric 4T A ST rpYt s mh St GHadFos-FRREE9). T
resultf n(aﬁﬁhﬂi@ﬁffr§ed’l@ fnﬁmﬂ&ﬂdtﬂr@dﬂtﬂHﬁRmtﬂb@l@g )i aln&hdﬂ br@ﬁ&iﬁﬂeﬂnn@ﬁnoprempltatmn

o YERF k205 S BE5  ASphBl Sl s

immub@Fecibitdi is(CRBBR) with redioBriien AZP awt a Ebtide Setiseatcibat nE@igs 4 in vivo site of

uanslgl%gﬁég }uon Ho@wey, ek eSiSsohsARTR ef Re ofillc DRMARR 0 RAAR @cqmatm and

(}r/ reconbi nant host cells. For exanple, t
thus gimerizafion 9f B HER2C Rrpenser (e ke 24 Bhistho ] 1138‘6‘3/1“ the art and

1ncluwh@ﬁ% d]dt bd't@t’ pkﬁﬁ)hﬁylﬁﬁh s5alctalines, A dxafigda by pebphotyrosine antibody, and

be direc red fromE.
acuva&?’i’ ?f Cgﬁ?ate Elﬁ“g{m Sélifl?uo" %aéhﬁv SRR 'th AP%(IE—"?\A% N2 fragnents
( CRisghoryiticulof HER rm%ﬂfe@tfmbﬂ agsepyed bYINMBROpretiiyation GOy more HER receptors,
such Qeﬁlﬁ& Qp @P%h@e@teﬁ@gf agﬁﬁn FérEaRpk %oiltf@cgﬁﬁa&ﬁm&ﬂﬁ the presence

e I1sol at ed d| rectly from reconbi nant host
of a RhgiphHER2 @iy the gsb Hitieq) @4 -haiPhetyesiis ARRaH P 6‘?ﬁe°b1?hosph°fy lated tyrosine
resid@(h hrbthaﬁnﬁlfnalgé‘ﬂﬁﬂht% BER Ireddorgp p Ante pHosihotyiokige skibddie @re commercially
avail%k%i%%llé’tarll\%pagﬂdadlson Eﬁlgmﬁlar& fjffﬂl,TE mc::ns C{xetn?ceon ne;rrlxagt%glgn%emecula, CA),
or Ui9@te B&eBolok), (Bake IPaitlé,rNNo Neggti6(y is,dgi@upnined hiith¢ abSncerad the hand.
NO In aﬁotl%gcymb%gl&ent Fh@p@m&lmmﬁf (RERB Egcea)f@f)é as@és§@b}hﬁmﬁlohlstochenustry

"l near ant descri b
usingg pewahossmfréﬁERéﬁré!h?ﬂyéc s B TRt b 1 t?dﬁfsé ]fgﬁlébh?éﬂ?%” (2000)).
may be nonospecific or bispecific. (vi) Bispecific
anti bodi es Bispecific antibadi es are anti bodi es that
have bi nding specificities for at least two different
epi topes. Exenplary bispecific antibodies nmay bind to
tvvo dlfferent epltopes of the HER2 prote| n. O:her such

e
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generating bispecific antibodi es see, for exanple,
Suresh et al, Methods in Enzynol ogy, 121:210 (1986).
wa\ewonai3pg) t o anot her approach described i n U BT/Ps10e51021286
No. 5,731,168, the interface between a pair of o
anPihouhhodrbedsigttiog phosphotylaticarpg HRR eeaptpr(P)anchis ibrf aearot [hted to, KIRA
ELISRQUGE P4 Rof's, 7668631 9,6001M886;55 WLEN 6855145 €5QVGRRE P4, 'EHR spectrometry
reconbi nant cel |l culture. The preferred interface

(compaifipiideerhogphory aigkind aonp“&?ss)hoa?'ﬂ*ﬂ“ R GRS P Sy vith both  HER
(e.g. H]ERZ) B}md()dy Gﬂ@ﬁdsﬂﬁtspdﬂm phospldtyrbdineSpenifit inmiblgdy Grpe udig thepTa™assay kit
avallz?t) Ac[n ar]ﬁosa 1ences oun% n(l: O%wrbg‘A f f)?tms optﬁe é’[q & a&%%esglflbea nc@emabove
" AN nol ecul'e are aced wt rger si

c h@nmeay( asogyse nhyaptyssppfeﬁcmmﬂtorhﬂatﬂcfplh% yrray (@ ﬁ‘ﬁ@h@afpé?rylaﬂon status in a

cellularcs%ﬁlg b&fnal Rfnsduet@R biokl (UOboSIoMok&wy. Size to the |arge
de chain(s) are created on the interface of the
second anti bGW%I i8ET e by replacing | arge am no acid
si de chabweB ofd HER Bgiad, ls@h a0T@S o, (i orgussoaihterwvirhgheommor may be determined

aCCOI'{i]F]l% ?oqml nn?rocrdrulge:% [ agsaks dQe E'%&Qlﬁ Qﬂd?oﬁhnfcfgfc a&ﬁl gr{cgazx%i i19the sample to

ete ver ot unwant
be testqqel I‘}Cﬂ“@ elehotigrers IR @sndﬁm & thaéprgor gy kqsleeinfired ugnptimprpRghigtgchemistry
(THC); B fb&@fe‘anﬁ)[e%ﬁer LD kgsl cotcer I@%@ﬁ QS@EHSQ Qaﬁﬁ ' AlaRhiivien B 8@Rlitionally, one

For exa of the a S i
may gl et R B R B {sIo60 1 5 SPPHIEe P 6 i IR souhen
blottibg, ot PAR tecdBuigies.ant i bodi es have, for exanple, been
pr oposed to &)g)rAggy{EJRmﬂeprg,sylg%gmepel I's to unwanted
s (U

cells , and for treatnent
of HIV Wﬂlee? PRIPET (AP PR, bymrwwms%e HER regepior, the present

apphgaagi&gl)ther Wl&ﬁ Qﬁl&ﬁl}d&@&kﬁm@%bﬁb QRItIES nd’iTBc)ﬁmhk&edl’fﬁBliei HER2Rgerexpressing.
I nki

cr ﬁ‘g gete[r}ir%&ll{%g eggrrgs%?)il_n gle ancer |ar1cws Q%%loshc/pr?%{m&lc astsays are ea/allable Inone
embegingnt]HERY @ysrexdressipnlthagbe @alb'@rh by NE ¢4 p8FohIBRCEZTBYIP (akd). Parrafin
embedddd Ltliggpoe{ectgﬁs ﬂrpasﬁnclr b{dgsly Ry Bees{iltj&lteg Wike IHE%QSQ}ndng BRSrdfdQIHER? protein
generating Pem ic antibodi'es from antibody
stainifg Hﬁh%ﬁfrgerﬁéﬁl@ Sso been described in the literature.
Foiscex@ Iﬂ’@itzﬁmnéﬂk &ﬁ&@dfot @enitink DOGhES ot @redeleds khep Hi7%ed tumor cells.
usi n(g %—h etm n&barely erce %glgmelgr[ S Gl %{s d&icted %%o?@tﬁﬁ 10%%9[‘116 ﬁmor cells.
5168) escri a rocedure rein 1ntact
The @h&qrftmb'l S@QC@PGW@FEG’PW‘W‘@GII ly cleaved to generate
F( 8bord 2 @B REBrate ERBSHQe hén@BRBALiSngdiE Sbsdr@M UCRe thih foef the tumor
presence of the dithiol conplexing agent sodi um
arsenite to stabilize vicinal dithiols and prevent
i ntSerre1®H aoadbrare tochirenglchidee foubname storing i dheerfed [yl mdre Ggni@fitos the tumor
generated are then converted to thionitrobenzoate
(TNB) derivatives. One of the Fab'-TNB derivatives is.
t héhosp Bagrvah O 1t epoteh or BRR2 overeppressiomipses gty 8 chfaptprized as not
overd¥ple&RARPHERE, Rdranhae tuﬁlﬁ@ witlS2-46r 3-€doréd rhial) bEdhar@didizdak Grexpressing HER2.

g F?Srg%ﬂs %;rgﬁpgﬁ?r?gg%%% mayhe rate-é bIBnrx)]glgrlq ¥t§(t:h|§v %al %c%ﬁg corresponldmg to the number
of copie0d BiEBE molsevich expuessedipeasellzegé pan dech detertnined lsefﬂlemtaﬂwe
| Ry dolog@ldh@0Rf enzymes. Recent.progress has
facilitated the direct recovery of Fab'-SH fragments
f r At leasibout 2000 spPiedssllbe chemical 'y coupled to form
bi speai 1£as@bamsootmod¢o@ﬁs/ceﬁshal aby et al, J. Exp. Med.
217-225 cri be the productlon of afully
ﬁiaé‘eadt a%?uééé@?)ﬁ eP3 %‘f‘:’lﬁbody F(ab')2 nol ecul e. Each _
Falgvertapegsiervf HiRBat sea latlevhchdeds te figaid-fndenandent agiyhtion gfidle tyrosine
kmas? dﬁ e‘?ﬂ Prgc g]'azrl ?f’(}deﬂz %‘?@]1 ?ﬁbﬂ@@lﬁgsh’j‘ gcc'ulrsJ m‘ébﬁr&@mgté?y 30% of breast

bi speci ti1c anti body. bi specific antib y
cancgry a@ m @P%ﬁlﬁ%&é@lawrfee etswml #id Offéa“csé*lvwél aEF\f’é‘Flé‘i‘BF é%%lf%g al., Science,
2441009 1HERR): seeePiar, sabde, nos:malishuoem. T cells, as well as

trigger the lytic activity of human cytotoxic

| ynphocyt es agai nst human breast tunor targets.

Various techni ques for naklng and isol ating bispecific

anti body fragments directly fromreconbi nant cel

cul ture have al so been described. For exanple,

blspeC|f|c antlbodles have been produced usi ng | euci ne

'YV o A AT N AP A A ==

cells.

cells.
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substitutional nutagenesis include the hypervariable
regions, but FR alterations are al so contenpl at ed.
WER0s007398 | Ve subst itutions are shown i n Tabl epdT/usmbes/021286
the heading of "preferred substitutions”. |f S\lleh Arizona) or
snlsitafitelt bowiditpedy FISH psays eyshayle RG] bl Ventana, Arizona
PATHValgltdI\fH‘ t(‘y s1st1hﬁ518)rmafyeoe%%§5 &l loh &rmARGRGE parafleaOwTIdra lEgr tissue ©

ary substitutions’ th'I;abI e 1, or as further
determld@@@?ﬁt%@é e PIHER2 VPP A"t 8 %i no aci d cl asses,

MEYnd¥bbdihdn Bhel ek D B chérehighexpthset @ndgiy exsrrapesDEGER sg_ch expression
S di {4,300 B.ibi R0 &dke. Pr Oper ti es
may beggy ahlaﬁg algﬂ‘“tt‘1 ngmdsarreev%{‘éco%ﬁ %ﬂ;} i sn el ectin g . _——
S HBB trdctpttr DOFRR lidawst ovgiekifrespionsgr @ﬁPlffic%f‘éﬁ opay alsg pegefalyajed using an i

dlagnos%c [ases‘% B ﬁﬁﬁrﬁh&eﬁhﬂ Mecﬁl@lsn&h'ﬁ@an&hﬁwﬁﬁ) whieh t6ifids thh ewlecule to be detected

de backbone jn the ar calization
andis tﬁ%@d vgt*xa ﬁ(ﬁqc@ble Lghel (e. s afpdiqactyp 15?{%qu te(r:rgﬁ sg?nllg{‘rg é]aﬂgr}t f3Focalizatio

of the h2e charge or hydrophobicity of the nol ecul e at the
target site, or (c) the bulk of the side chain. Amno
acids may be grouped according to simlarities in the
pVoper tregment withthe HERZ d@tibadisfns (in A. L. Lehni nger,

i n Bi oghemheh I\%M@d i G&Bxdm@d) the pf2fent id3atidb, the\ IR lantibodies may be used to
Publ i shers,

treat cl\qﬁlpth?rw—resL@ﬂ catn\é\%r Xr% ué-rl r)es1sa cance%é}chg%ﬂaugﬂ @Elstarﬂaﬁceﬁ e cancer will

general¥pdompfide HER)- expmdngrcgkgducp;diagthe HER2\pnt{bayy hetg@rls a% )o mﬁ&ﬁ,vt\lle cancer cells.
( Tl)hé é)%ént 1%_]933& ih %r )wmblr@%ﬂ o(f e HﬁZnanﬁ@)iy (p?oéferﬂ:ﬁ}l Phir@zumab, and an

basic: Lys . on include
antxmeﬁdbDIm Nb@tﬂ}o‘t}l@]ﬁvuu% a&eﬁﬁ &refepd Uc%ﬁﬂ’ﬂtﬁbﬁ r%“§| ué‘é‘gd aﬂlﬁm fudes

coadnﬁlrhs‘(rlatgﬁ & chRtu@enEdRiARGation Sk s@pharaie fmtm)aﬁlom otkingly alpaﬁnaceuucal formulation,
and c%?utx%{atéibﬁl?s%glznﬁh%r or ql?l'elﬁl pg&pﬁnk %fé'lﬁeﬁne lygtod wﬁillegboth (or all) active

ro
agentso%ﬁllill,ltalﬁ)ual,y e;(eﬁ)thea@;oﬂqu@al aﬁyples U ﬁ)eég)ntuaeé@f)léte cl]gnngﬁerztpﬁuglc agent may be

admmé iefa pé)o@ )o & ﬁﬁlbx@% §drﬁ1{il;§¥guénrbﬁ dhyﬂmmnﬁﬂaay M thik énghiadligurit, O timing between

r
at leaq\mnp aér@ﬁ@@qngra?f thfeanglaﬁgtio 1tF alee%(giﬁgz/pehtfc agent nd. af leagtx 061 gdrr]xérlusntrstlon of the

HERZaanﬁﬂ%mgﬁre@fablﬁi@ro@ﬁnatel‘yemmb bides.@sd eyt prgfﬁdﬂh@progp%tglg 2 weeks or less.
g VPl @ HIER2 Rib &ty e RliigistbdB®concurrently

AlterrBP%eBe n%m%}ag)roﬁtﬁt%ﬁegﬁ&%%% Lthc S EI%2 ant i body al so may be

to thepaitestt int sihBeiformydatien a1 stPyraGfe RIS ne, to inprove the

OXdakby @utﬁth@&lnbinitﬁbn @fil rbdaein 3B Ingeaybreentin the pigm\wesymptoms of cancer. For
aberrant crosslink

1nsta%§pcbtéergﬁ alé&reiug napn gnpg(ﬁ’fbm%lpla sur%\%l ﬁ}é%a?l)oél\%téﬁ%l %}g/ogg}ggéﬁan f;ee survival)
relatl{e@@?[ Haticttheated Wltﬂﬂw&nlﬁndtdheht%htm@@@yeupgagarﬁ ody, 49655 ey result in‘an objective

chmcal re gr%@ t]a'iﬁtdpgr 903};)@9-3) FYcfdo@9 MBtment ¥ithP@E P:d)rﬁmﬂaﬁdnl f the antimetabolite
ype of substitutiona

i n
chen@h@@plptlc lggeptﬁgg (gﬁgcl Mlj]fl gle WB% ?r\?gc}dly Zetﬁ g tuzuma? ma}/ gagull uae s%/nerglsnc
or gr&fer RarRRERRT thedipbitid taeiyﬁt(t@thgpaualt humani zed or human

22%@;\%) ing RGNy oL SN oL LR 4REiRNLRYer, the HER2 antibody

evel opnent ave |
admiflit@bdagrdyda bonjugaglerith i e:gotp)@q agent. V}@efpr@blx, H’é rﬁgl}l’l&(ﬁfl_]% (g%r WRZ protein

to wfnch o 1\1\,‘11019113 1E/Qrg3ﬁnt%ﬁlzgie5‘}e Eh@tc%ﬁj reﬁltfﬁ@ﬂr\/&[&te%dl theeapeufio efficacy of the
eérati ng such substjtut]

varl an n
1mm1ap¢opj|qga@eyn Hing ths can6H cﬂgﬁo ﬁvéucbﬁiblgs gfl & Igfe%erre& \ﬁ%lh%{\tgrﬁ the cytotoxic agent
targe BV fkres b’}ﬂﬂﬁl&lb’laﬁdcﬁbﬂlecahﬁgiem rExsmtle of sie cgoto;gc agends 1p(é1§)¢ maytansinoids,
are nutate ra}ltdgnu?‘l_:asesposm bl e am no
calichegpicing. Fifgny ?? es edach The antibody vari ants ES us. ’
ge n er at dile BER2 aghbgqb{ (gy@gz jngibody imENERGHl ugrﬁf) alrdégtﬁlile ohltei,c 10 erapeutic
agenIp are a nnl}%\@{el%?lv% aﬂméaggatfeﬁﬂa'c&l:ﬁﬁthﬂﬁmfn bh‘é!h&ﬁ,?sudh@s iht@eng@ndmihistration, e.g.,

ackaged withi.n eac
asa pﬂragehy(j:prgmoay@ s1graqvie%,ﬂegodé)f gmet ﬁ% ) Cé,l{eaﬁ 1e érgqentnﬂeg]h1ntracerobrosp1na1

subcRhRbRhtfadikticAs ihivdsnyvifl Qntthedal, oreli tnm]caaﬁrfmlmatl(yl)m% Thefig2gntibody and
disclosed. In order to identify candi date
hypervari able region sites f nodi fi cation, al anine
scanni ng nut agenesi s can be perforned to identify
hypervari abl e regi on residues contributing
significantly to antigen binding. Alternatively, or
addltlonally, |t may be benef|C|aI to analyze a

.
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ADCC capabilities. See Stevenson et al. Anti-Cancer
Drug Design 3:219-230 (1989). To increase the serum
whadob/obizpe of the anti body, one may i ncor por at BCHUS2005/021286
sal vage receptor binding epitope into the antibody
antinfe@piecheahdthgrapautiaentlyodlybuf negd netrbe,)admsusgesy @Y [hp pne) agmgisguon route.
Intra\l/:) Qe Qﬁmﬁrsgﬁl%n 2f both Ry anﬁﬁﬁmh@ antﬁ%tabb‘f&dch@ﬁ&ﬁelrdﬂeuu& R€ent is preferred.

term "sal vage receptor_ binding epitope" refers
e pFESlEBIIpHE TR PL BT e THOPEE RS’ ‘E‘b‘gdy y villgpend on he
type df.dista8ed be tfe@@ as dfineli gGvc) the keadrity d Easpafiigidiéase, fvimther the HER2 antibody
is ad%{gtrgrg%ﬁ%reprgfvllv? cl)r)thegvf!ru)ce{é) rl]l?pﬁ)g ]g n}e\r}lglhs{theglg% %g gaftler{t {](hlnlC% %story and response
to thedkER 2ragtthoghr, @pg]ethsmjgloﬂ' ef@lhmtq@pegpmmlang Slred R pxﬁt@ody is suitably administered

to th@ﬂgfxénpé? dic8he '81366& aQ&ﬁE] oﬁ%ﬁﬁgdtsb @gpeﬁt!ﬂ G5 the%@ adB¥efity bt thfisease, about
antibodies with certain bio

1 pgiketa P9 me/ks (eg1Y- k%()mg&g} o HERZ aapibodyiig ag 1818?}??@@&%&?83&?] foF' E%l}]ﬁ}stratxon to the
patleMYh vael’theb k@ Gl¢ginpld, Ga o oﬁl@x{oteVsalbalraﬁd’ladnﬁmﬁratlrdER of &g eptiooys ibfagon. In one

embo?g?elnt Eh%s?%al lnflJISIOnatﬂ%eﬁ(pr %é—éR% antlbggy may %Blokéegélghdsuﬁ%%gﬂt ﬂ@usfoﬁ) times, for

ressin con
instaygie aﬂpmmtetyéﬂ mHEﬁs fortbedpitiad infugjor. hn%hnﬁr@hm%tﬂe’*ommteﬁ BE %lb%eaﬂent infusions

Gf thQﬂintlhl%L%foﬁ Y @fe%d)aTlllé%Rféﬂ@& &)Ee%é Sttle @Qﬁ@in}lbcﬂﬁylﬂlbem the range from about
determ ned. For_exanp nat u |y ex sbs

0.05g3p/ks tp ahour 1 Qpe/ky Thps %‘i?ﬁf ’é‘%’% dos li"étcoesrﬁlg/g‘ﬁ & Ob“ﬁ ' %br 10mg/ke (or

any JORbig4tion mérbcgnﬁ@ be a’dﬂlynstbﬁad ndtmaﬁwdne Bluctafidsés ntalnbe a@lmtmsb@d yntamigiently, e.g.

d t
ever)‘_‘géor €y try &S wee? e. 6] sgécl:lglgi élli r%c‘lf%ﬁlgs fromgou‘?tbvb oI at)é{lt gfen‘& b &. about six

doso odepHIR? 4nFbclle AMERIA Bisbar dops @zﬁmﬂowﬁbﬁ%ﬁr e over doses may be

dmﬁi\é@ile&J @J B6emfc@ime R XM THRE ;antib&hﬂ idHdininRRre@his atliRGnHdosectif Bgproximately 840 mg
1 es

’ breast tunmor cel| | E L
folloa&drl*ya})qrrcggn%)i AH.& W&qxw& y exﬁg eel(_| ﬁzangtner exﬁboglment tH«?I}gElgeantlbody is

admiiterathsl a-dpdeaf gppfogimaely 169me mctrmxa$t¢r9d aasrmdegdv o @ wepks.
a d?ﬁglaﬁm;etapcﬁ{j oéﬂmp{ﬁ%aﬂﬁ? %%eglbg?gtllall?%ﬂnmggéﬁaﬁ Weshﬁown therefor, or

to eac
optcpBI B bl RS SITCF S S PSSR SHas e DA tpiseaton of
the a@ektdbhiRe dhBGMRBRIHEHR agmy Pﬁ@mﬁl@ﬂﬂidd idosing sdheduled fok ﬂlcﬁl.tﬁlerh@hbl‘@eutlc agents

may %;S%% réC%gr 0 n? aatml&r e]:s uépoél?_] 3&‘%&1}59 Q‘ﬂ)t o b?ilg% Smlicylﬁ'actltloner
Prepamtivo didndoritg Scheﬁéesémqub GWOWWWSQ g4eeibeq i 9 §hqgnotherapy Serv1ce Ed., M.C.

PerrA Gl ll}éﬂag g0 Wlﬁ?fns ahiddeR, MES RYDr Whkrh lihehAMBetaBlick Gﬁﬁlofh@;fapeutlc agent is

t MCF
oot oo e L2 ML L3 S, B33 o cam
apprigitay tdoemgtint)j fbtodsyanctesolalaysamhd bafdyp-veelagrient such as a
Fab fdr %?rlns nlhr?R% ﬁn%bédggrgd agf?rﬁetzlbglﬁ me&btﬁ]egaptﬁ@agéhtngﬁep glelta&utlc regimens

say nay, or exarrp ,  be about
may b @am!pn@ypl thegegvifh. ﬁgreéarmlee R eecasd Sphngdqmth@ gtc) chemotherapeutic agent(s) may be

admlnB8Rd Avh@&inahd \4ehds chbimofibldpeliticl lagedi Vs, elﬂﬁr ahUthet) Y differén €antimetabolite

cherglﬁgéﬁ%gé éql?:gt? %r&%&g?clt%‘r:alé%g??%%t t a? gs(rjnog?n %abiolﬂte ;P}éfr_’%sﬁflnp ¢, the second
chedﬁﬂteﬁp@ﬂ@hgegom Ibe mi%y(aleISlQS selsigakel cﬁd}oc@%glmh;@cuableet |os platinum-based
cher{loqle%g%ﬁg yg%lg%su%ﬁ( B @a?bcbglg&l t(ﬂﬁlaﬁ_rlEa ()ﬁﬁﬁ&ﬂl? raﬁthrgclfychne (su{:hhas doxorubicin,

ected to expre em may I ncubat ed
inclydfve; liprtorBloigyorehicin) ttﬁ@ﬁcaas@wedf s PEF%OIP (Yerie viuphdent TLK 286.
“Cod A1 OF Mifferbth aﬁ&blﬂé'réﬂe@fc lag¥ts ﬂﬁﬁ beadipistd®d.N g an

22::1]' [,I S gt Cztgeh \;&\e%/a%gxgcl: A e‘ftg@?tg%‘? fo%é-’e\l\@ Wi hl.}lil %EQ? Ell‘lltlg d? Iarlldy antimetabolite
cheri@@@Péude agae firickndd dnp pneas Bary ofle sacmdbﬁderqn‘nHEBZSntl@éi dortexduple, a growth
1nh1b1fo%16@1§z6a§1t1$0% ‘é\lcﬁ gs @égﬁzg % {(ﬁERfQ %1@5 wWhich %dh&%ﬁapoptosm of a HER2-

or-activation an at activity by

Overa)rprﬂaﬁ’flngwﬁb gigh as|7R2, aﬁ%orémm%mms ﬂ@ﬁ@f) ﬁﬁ?o@é}‘t@éﬁ‘?’ dfrﬁﬁtedéﬁ’ms‘: another
tumﬁf@gséc@&q YntdH Gbh ok BEROBESSS, 5.5 28 Sl HatMoad! tdxpowdl, eR., in aliestrogen compound

tyrosine phosphorylation in MCF7 cells essentially as

described in Exanple 1 bel ow._For exanple, the MCF7

cells may be plated in 24- wefd pl at es and nonocl onal

anti bodies to HER2 may be added to each well and

i ncubated for 30 m nutes at roomtenperature; then

THRGpI 177-244 may be added to each well to a final

o oy
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anti body. Follow ng a three day incubation period,
nmonol ayers are washed with PBS and detached by
wa poop®dTIZati on. Cells are then centrifuged, PCT/US2005/021286
resuspended i nCa2+ binding buffer and ali uot ed m(}q
such aftaxB 1, & agy P:gre'ﬁ%sg@Hb15)&8§zgdlg%?tecfaﬁtét0é)éelv1:nt Y& algsrgygg;\r ial dysfunction
associdteryed tht thempy); e cyedkine; ah BHEN- @che@ddne($ubh s EARCE AR EXHESIIA® or Cetuximab);

an ant1¥nA%)§ Cglﬁ én@ {QH%VB%v%?%ﬁ%k%esélPB% éx@rﬁ &@%&%—#ﬁk YAST INT™™); a tyrosine
kmase@@}b’tqwaé‘é}X inbyfitoR foF léstz(nB@@_Oé(nl s 3 55D 27 ﬁ@@mﬂ noptsisEpidal anti-inflammatory drug,
caec@m)t (bbp@hmcohﬂ.ﬁ&yu UG Re Shdldriok @by, ﬁplemlﬁ/zmﬁsmx@ R115777

oy o AP 0oL SR PG el DB dBen e Bt pgiosy o

binds ¢rooft thlepragin@X iL25 shihrsl DregovamahayloAb DA 33 tHBERA ivargina®®h ys HER2 AutoVac

vaccmgsﬁl!oglglggg;n;g% % T}zﬁcsso r]%ééﬁ% V\#a@bfi)rLefﬁ nl Ebe cqgrort ﬁEI&ngp\%&eﬁaccine from

é@ ave een treate
GSK/qmiga) gptthep %ta@ﬁthgﬁ%wéss trasguzgrebeqeiujep. paitipiparlind (dHi3A¢ W2016
etc); REAMR/ 2 8ok ABHIRPBESR, fareRanpROWMD 8608 A6 AH17 Y, box%nnfpmcatl%&l%%mm TLK286;

42(t or. 2 hr at 370C, then anal yzed on
e BTG Bt st “CORF CBPOTDPEP S B o bosediaepin:
medicargniigihioBehtTor idistskip rastofr btevelard achdberpptiog, iSbklingmpieal biowed @ifibiotic; a body
tempefo‘m:e-rpdag}l Q‘ﬁed%ﬁe%&uéhqgau&%n@o ﬁéﬂm&hyﬂaﬁl&eor Hx@;geﬁglﬁg' l?eglgtoﬁbgetlc growth
apoptotic cell 2t or greater
factor,§icef er abl y 3 foI d or gr eat er) than unt r eat ed ceI l's (up
t GulddRUYosapent O bheaBlvk So)adrﬁ&yterb(ﬁg&ﬁsj a@GRoebra&ntly used and may be lowered

ro-apoptotic antibodi es t assay. See
due to@ﬁ%r?at%fg @%O’f §¥ner§§)s°g§15 'grand:%élgze ntlh)ngy for anti bodies
wHi edditiomd the ebarp bererssticssgins.diie paientAEY baswbjedddlo supralgemeelrpf cancer
cells ahd8: rARLSLARGIES Which bind to an epitope on HER2 bound
by an antlbod of interest, a routine cross-blocking
as"§%§’§‘7 8% é‘ﬁm‘é@m{l‘i‘vélf thg @REPIYRENFIT 1R A5 PPit5Big {1 Brosel application Contemplates
adminls@lion &ttmar ayltlﬂ\ﬁhﬁbwéene tiadpg. Sl}il:hlaﬂrgmls-l&nhmf nlddOdcit c@coding B antibody is

encomgaged 8 erﬁgge%{l% %‘9 gt%)oici:yr gg% Q\'Epg g{(ﬁgﬂfh? B‘fthhed March

14, 19%@%@@} theslai:@ﬁ g@as therepy t‘men@@? el antipastieER? .
Al Bl o/8djot ,ap@dsacml g g%thﬁmé Ilmymc eaa (DBShalVBIRRERG i€ iﬂﬂ:ctbﬁ into the

patlen S AelgﬁraszoB'\mg rvzé? or zg ﬁlm %E aﬁ e ngc eﬁc A bsdg}éctteﬁ glrect?y 19t0 the peglent usually
at the 9 tvhdoottleyankb@P is s¢qnicedt Berex (ifertaatkobritnhegptical’s cellSars carovd@ethd nucleic acid
is 1nt:ro%uc’éa- thogtlgege 1§c;f'aQeQ%éI)s allitheStﬁﬁlﬁ\é@@ehs szﬁﬁﬁrﬁ]sgeﬁli tcptfle ﬂjg&geﬂhéj dﬂgcﬁy or, for
bound by t antib (1 x) Inmmunoconjugates T
examplepRperRedlasid Wéfhlg BOTPHE mee rﬁ@ﬁ W‘acfi FrHAEt i uGapadent 6@%& iUsY: Figgent Nos-
4,892,508 aad3,28006l1). TR d@Riaely bﬂleoﬁn1@1)é§ HhidXle Gor aﬁﬁcﬁkm,@ hiRica&dsdnto viable
cells. ?ﬁleqmﬁl%uecsr \?arg'e g;%:lmg% gnnvglfe}her cle(lc ac 01%( traﬁs%o ture% celg in vitro, or
in vivd ig thg edlls ofpl]leamqnd@lﬂlo@_ nTenlalliqugrsmgblﬂfor ﬁhﬂ@aingfmoﬁrgxc}ﬁnp ag:]-peln togmmalian cells

in m@ﬁ@l&&rme\@é é)faﬁHo&nIe? S cTe) c)rauoﬁ) rmam&@&bp@aimm bﬁ&é @8 8an, the calcium
ar ad I ocon|j ggate not erapeutlc ag ents

PhOSP‘ij‘éeé’feG‘il’ltﬁt‘H“ Pefaod i o SATIT9RLY a%ed SR IOF SATAIA Gy &fg}%&gége iaygigovirus.
bemacgesy pidiedd aboy EucleGQEi}i ugateeschiifjued cladittialp@dyonamd viral vectors

(such ag g%novgusnﬁerges sn%%lex I vqg cgr%lsenﬁ ags%)c)&%lte Virlllﬁg%ng IPIE)IQ ﬁﬁ)sed systems (useful lipids for

lipid-npdigtedtrapsiey) of thy gpqqage]*]@ﬁ']ﬁé@é)OP@mdd PCLhelsfopexample)s dn some situations it is

desn*atﬁ@t@ EI%W@A 1A ReleiPRiEbRee Wit alp Ent Qlﬁtgirgeﬁsrﬂ?e%rgeﬂaﬁg LB Rtn Qﬁlbody specific
he invention, the antib IS Conj ugated to one or

for a “ﬁ‘rBF ‘E‘F'EIWQF?%‘? Preteifor e Effgé'éce e, Ib%a“dafﬁbﬁfe"??t‘lr 8" 46 Get ol ete. Where
liposoi@Wic afplbyRe, proging @hﬁhkﬁﬁnd@c&d‘ celfitkfhdd @eliyibramelp@eit agspciated with endocytosis may
be usec\%%ytarﬁglﬁ%angloﬁa }lel tateu er}p'\?laesidb E%e%%g}/ algrélglgstthe%o}\(xao%glﬁ f%ra pNEhcularcell
type, antiighilips ©d plamns bbdyun(d@km ripteradlizagibn inGayplengr anReséedns ¢t B2et intracellular
127-13 1 (1992)) to generate a maytansi noi d-anti body
I mmunoconj ugat e. Anot her i mgunoconj ugate of interest
conprises a HER2 anti body conjugated to one or nore
cal i cheam cin nol ecul es. The calicheamcin fanm |y of
antibiotics are capable of producing doubl e-stranded
DNA br eaks at sub p| corml ar concent rat| ons. St ructural
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on a prodrug in such a way so as to covert it into its
nore active, cytotoxic form Enzynes that are useful
w0 poobhe73net hod of this invention include, but BCEUSIINS021286
limted to, alkaline phosphatase useful for
localigosthaed énhangprosglaiat ekt ¢iten T teshmqpe pf reatptorgrsediaget endpeyeogis is described, for

exam;qé‘, lﬂ?%’u e?&ly!l %‘L]c;lf a{eﬁsﬁZ H%@wﬁﬂh (fl%) QW@é‘nEﬂéﬂgl Proc. Natl. Acad. Sci. USA
SUl T at e- cont al ni ng prodrugs into free drugs cyt osi ne

87:34 At 2%We Hostevigp offhs currepinkasyn; gﬁl& nﬁswglaxal)gle g:!herapy protocols see Anderson
et al., eibdc DI R08/8 1@$1999 $e8hico Wb®3/am7 B ardlaRGEtretedtfed therein.

5-fl uor racb {)fﬂg such as serratia protease,

t her nol POt car boxypepti dases and

cat hepsThesfol(oszmg Hlyamioum:dﬂdpssi Inse Bemdrgosityd withh e Agpedican Type Culture
cmm#ﬂ%ﬁ?ﬁbﬁy fu%erg%%‘éﬁ%}dnﬂad%&&t VQQOﬁ@ Bﬁo@' g Terpdrugs into

rugs; anyl car oxgx E dases, useful faor D
conver t@i‘f@"’@f%&gu‘tj@“t hat coAl@NeD-amino acid DepositDate

substi tyents; carbohydsateuBligasi ng enzynesctstiscty, 96
b- gal achﬁsi dase and neg% glgﬁge useful fgr .. 17 1096
converti'ng gl ycosyl ated prodrigs into free dr ugs;

b-1act a4¥se useful for ATCRORE1G4AY drugs deMayt i¥8d

with b-jgctams into frg@C@ﬁyg§697and Denl Ci Whdim, 1999
am dases, such as penicillin V amd ?w,gen cill

anfethe doteils SEthe irvents apedhyEie Phie @P%}gg 9BTeE FrRgett the dRctosues
of all tiM@brs irHA sp&ifidhtioh Bxg expSesdly ihddrpgohaet betyiabyetiplencor

phenyl acetyl groups, respectively, into free drugs.

Al ternatively, antibodies with enzymatic activity,

al so known in the art as "adZgmelel can be used to

convert the pfaGESndthatRRikAH6E BﬁM&ﬂ)clbﬁHl Anfikodg2@Lt | Ve

dr Uligs (s ee S}?Fgl %t}?fhﬁb%%erlgj\%%ﬁag é\%%? g)ﬁ al 41)51r§d t{le ex§a¥:212ular domain

of H]nesmfd ﬂmﬁiceldaﬁ @dseribbdin Febellyi o ek, )Caotfer Rheardbi)ylﬁéO t5<5 8 4199 Qniietly, NIH
3T3/1§%{?|_a’;1 4(3 %ﬁf {9)?%%%?%;%&??%@ %EEZ ntl hécgles/cel\{)g)%td%lcggﬁ ﬁ&alblgc? in Hudziak

et al mk | Nak.newn Skin Ushyes4an 19-868 (1988 wbda earmed ofth puq@hate buffered salme (PBS)

contal n quM}é Catnh s@t"fl 0 11%&1\91? IBAEE}C ﬂgcer’ﬁ@g:@g%re%lv%%éﬁg ip.of 107 cells
nbé ternativel usi on protel ns conpri si

in 0.90@ 8BS ort W@ksamtz |Sga®dl 7 blrhn dhiica yith exgjiseomnthas immumoprerinithied] y?welqdﬁéERZ were

glvenﬁ g.:_/l{ljg ecll :g)]r%g) a whea & edrmt ao llff}m%n ﬂ%}osea@f ISI‘ 2l ﬁtﬁ%m%&a!né’ &tract on weeks 9

on can
and 1@dmsmamu<wd b,nsanmg lm@@mﬁﬁpﬁ aohef t@@@@@hﬁ@t@&@@ tgsplpnocytes were fused

w1th1lﬁ&9é’\ﬁye!kﬁlaqlhbex@[[{ s(s§3ee e.g., Neuberger et al., Nature,

312: 604-608 Xi ifications.
Ot HridABYTpeE. tﬁ Bkt ?ﬁ%gg%ﬂ%@‘ ygﬁﬁgsy‘*c%‘gfaé“"“frm“fl%’a“lplta“"“
hemrsd HER2 Epifop@xwmb}enonbditmdamtbpdmdw ITE3/ant 2C4 wend@'drnur@d byrpempetitive
f ToOSs- C istudies were aone on
blndl%inaléstlsﬁg/{:‘fngl&%t& Canpe ﬁgsgérfi ] 405821438 Hgé(ﬁ)n&!ocs b6 kg'lg tudi d

ypr opy ene g
antibgslids Yrodisped |ﬂw¢sge,q@§n 1n51pt cglg B%‘PW@@K Fﬁgf&:ﬁx&dfﬂnn@tﬁ guagtlltg%%]orescence
Each3afbcRed1 )(r@i’b&@)ﬁla%ﬁ' ughtell Gk fluoklRindddthiob@ekte (EBHSI)), uftEpyesthttished procedures

(Wofgygeggla e@e dzil Ilggf‘h qofﬁla%:lgungi?olog%% % 2\9 he{ and Fc%gal%l ?San lIz'}/anmsco Ww.J.
Freexm{ﬂ|(¥5n(&9802)aCDlﬁ]luer¢ fnomolagoraeNIE 3TW@R2§3@MW§$W¥¢G’G’P$M3@)S‘@S}@? once, and

resusﬁg;%he%t 75160 QEAPS %18153 s%gtalﬂi% V5% H@z‘i&é)ﬁ&ﬁ&lﬁﬁﬁﬁ’@@k%d 0.1% NaNy. A

rocapsul es, respectively), in col "
final spaniasioyofd fFeterparicl D (e eIl R Wﬁd%ﬁ%?d“"ﬁﬂlﬁﬂ?ﬂ ot the PANDEX
plate e SH:RRE |¢@1‘is@§susp€rlsibﬁ 0@ [il4nd ON Sf puﬂﬁ%ﬁ @rofvalohdl ﬁidtleﬂﬁilea(IGOMg/nﬂ t00.1 jLg/ml)

Weregfdgc? tg %g T ﬁte ﬁgl[%] %’P ?cawgeﬂurﬁﬁeaf?r%gg%nutj eﬂreedc Qr%ngéj c? I%tlon of FITC-
labelddGihdnogehiat 4nGimdieOBl 29, 1l A{as addetl to efchOBD) incubifed ﬂeEWrmnutes washed and the
ﬂuorggénke%galsauﬂé S@t&mﬁm o 1B 0 2l Qb 8 6ha S epitope if
I mu osone osones containing the anti body are
prepared by nmethods known in the art, such as
described in Epstein et al, Proc. Natl. Acad. ScL USA,
82: 3688 (1985); Hwang et al BProc. Natl Acad. ScL USA,
77:4030 (1980); U.S. Pat. Nos. 4,485,045 and
4,544, 545; and WX7/38731 published October 23, 1997.
L| posones wi th enhanced circul ation t| ne are di scl osed

~ a2 2 ™ /NA PN s -~ a1 " Y e 1




10

15

20

25

30

35

40

hydrogel s (for exanpl e,
pol y(2- hydr oxyet hyl - met hacryl ate), or
weologwispy/| al cohol )), polylactides (U S. Pat. P@T/Uszoos/ozlzsﬁ
3,773,919), copolyners of L-glutamc acid and
each t@dckadl binkding bﬁﬂhea)rhaﬂ;be S0% gn‘g-rqj@glp avlapbilisen wiah yqe@yﬂgt rvqnﬁ%}q)nal antibody control.

n tni 1 I héa € g an respective
In thi sae‘}(getr%ﬁe I?tgxgcgﬁlgl%mb%d L:sazgﬂsLﬁ% %g\l z‘én%ﬁé%ééig %‘olp 1 GIF and F, respectivly.

m E@@%ﬁéﬁ@%‘% Shprssedcof mP‘%%‘P‘ial:a“ﬁW’as g)rdy 5l af‘“@‘ﬁjéé’f e evaluated using
the brEASR oY &R rmeaendBﬂas upsliide: aoetatc). ,Bzoaﬂd) 1165-1172 (1989)). Briefly, SK-BR-

- h ic acid The for
3 cellg\/éer%/fggla&? 33¥ usPlﬁ )63 2 E%P\éﬂtlﬁ)ﬁ?ﬁ) aiulspgrhde il c?m%ég«}ﬂéet%l:uh%f]asdeﬁsgy of4x 10°
cells ;?EhmBAlucmots efadll 1 (4 xd6 celispivirsied ubwﬁfwdﬂmcmdﬂetwn Phieb g prlls were allowed
to adl%FeeJn#k&) pl bt n]ieﬁlgglbr%%r H&ﬂ@%ﬁﬁﬁﬁg m(!nyclon%ﬁtﬁf%@}‘ (ﬁgal E@Edn@ﬁbl& ug/ml) was

eraE Accord I Ng to a pre 0.5%
then §ddede Afidr 37 hovesy Bptes WGF%‘@S'K?St“W@"n‘t’“hsP@ISéEIiI 13, F%‘Pedt W@r%*ﬁ‘ "h°é§ (0.5% in
methaoll, Ui hal b Hriraytiver@il biEllﬁexétamds dpdcited ndbgaymanefaR Sience 230:943-945 (1985).
LS Y t Lbe ou 0,
Monqg%p& jmug%(fes %Ca‘z{ a}ng% 1nheb1te<9 QI& EEQ é[lzrtlve cell g% %ﬂaon% aﬁdﬁﬁo%gﬁd ab t 38%

ni1tn cancer ce I can lg exceed
respettively.|cemgked of abeut 66% arhibitipn ashieefh &ith m@@é@ttabqﬂﬂquy 4D5.

NONHGRGE S %?dl& %tbh Sirf3fand 8 v&%{?al?dteﬁ%&@heﬁr}éﬂlﬁty t1#6iBit HRG-stimulated
excessive activation nay resu rom ov X
s RERYINSE STy e VDI TH OS] e PTar el ovis ral
Cancar ztzlEeBrdh |5ga45d 126531998} MeCHTarllsaed iepoattd t gxprdsealHERVY BER ptaptors, but at
relat%e lgw Ev&s 1nce %Igﬁé {-IER3 g#dbcl—BERq)flg\%%l?%ﬂ\/ ﬁielﬁﬁglln}()ﬁt:lhg le@yls not possible to

e and ausé nant state of a
dxscemaw@epro@euslbecommgme ﬁw@qylﬁ%‘f@n W‘!qlfeCeE]é(F?é"éf‘re ffajuptedpy Westorn blot
analy§ybj ected to a di agnostl c or pr ognostl Cc assay to

det er m ne whet her I ificatio .over expr essi on
of ngcia[ErRthlfsg(lcglbtalzjar 1(%6 8‘0 g rtYrP]sgne ﬁ?sg oryrlaélgrtI ilstsag/s ecause u er the assay
condBi¥B &&H] i ehe alistricy aftekqancofly ¢ddel HHER threp edpitdaw to undetectable levels of tyrosine

phos%hog%&ﬂ%)tr(g r?slnythe gf 18’1‘)‘1)% Iahé%nal Iy, the cancer rray be

hostic or prognostic as%@é ’ el
deﬂV@FﬁFﬂléwvmélﬁq%‘le el Hlﬁtﬁsé%{’tli‘%?ﬂ%h‘d‘ﬂ%’f)dl&gv‘é E)?V‘érg &{dgpjo each we
and 3nctifeRd lbrgRNEnitE 0 EoHI tErhRGituke? tHel EFRGAIGHY, Wwaliaddad to each well to a final
conc%{ltrgt}j)IBg tey r@ &ggn%@%%;n\\/ﬂgsé c%gtéll%éédg(gr?%gnél%gc eglgwgs%&gﬁﬁﬁg%lﬁée@from each
well, agrefotions werastoppesis oy the aﬁdltm; oA P04t SO sampledpfiar(f 7%ty 35 mM DTT, and 25

mM Eﬁﬂi'(‘f@%ﬂ 6 &saﬁécg ﬁbs(§9bﬁ§ wfa@é‘lecg@;h&%m B4 R-11¥RraaedtigMakibv@f) and then

descri b in nore detai eér:%elo

electrpphpprtigall Argsfeaed @@ﬂ‘yﬂ‘éﬂlﬁ?&@g‘é"é‘&e‘? "t ‘S“(S%P@ﬁt&gs“gf(@@ﬁom UBL

used gt' ln'%rngr imASnoblBE & aldvgheliER R intkiEi3df @6 briedoatina@icactfda Yand at M.~ 180,000
known in the art nay be used to detect

was qypqﬁiﬁfd@y reflggignceslens sy, thglqilmoqsﬂﬁ@lm?sﬁa{ WF%Z%R%ZOS 1210 (1992)
snw@%)dl&rezail sz&f@{eﬁzezé9 s hodss apedescri bed bel ow. These

ictnia tebc %IFS 8?{1 %{3&\ andn}DS psr Cr)&fl%%nrly pnk%}:te% th %?nebatlon of a HRG-induced

erw se Foxi mt
tyrosple @hc&lphos/lao@n signtlat Hst80, ODQrﬁtmh@ @tfscfnpwft% agedf these H@f@gdms were able to

stlm%&\!é:tproﬁ'ﬁe p'hms@alﬁ[n?(ﬁ“ bﬂle‘n‘?;n't&rM QEO (l}'_d@ Ira%éa A‘i@ychcb@an’d&)ﬁﬁs do@ot cross-react
ect HER diners. "I n_gne_enb gd €54 and 7F3
with GOER (Realy 016 FISH b aD T D AT LT e Ay Ml 204 an

mgmhﬁﬁﬁy LK HROBHimd@ioh Sf plsmfj}rot;lhfe pli@ghatylaiiong to <25% of control. Monoclonal

ant1 @O‘{) E‘%:@ b[g)a(n}.!lRé stlmug 10 I:cy%pmen ho?phorgﬂ onﬁaryag Cﬁg QA shows dose-

nmuno n an er e 0 | rent ,
respdntseR verforlAERY 7&3}1((1]11}39@1 oégRﬁgynuﬂygoqg pI$O0 fyensing phesphorylation as determined by

reﬂel: &Qﬁgﬁéﬁg%v‘;&l@&tkﬁ)& 1Rt SRR RS ud iy TUDRRARS hiBidiRDAn 1C;, 0f2.8 0.7
en prob anti bodies. In a further

nM 9@%%?11*— fie M for iR apq GArfErEecEPdei fi ¢ t oEGFR
HERhiti6dnRt HRBDinamaR et tddERQe/u HERDy CIERP bededies vaypekformed with

mon l{%/?eg ctuhlggsg)ﬁ %Ig El:j]l%%t &0 n%ﬁ'g )t(&ﬁ‘k/ls e a an?rr eserzng g6n %259 l?é%s (18%6)). HER2

conjugated to avidln and co Iexes purlfled on a
biotin colum. In other enboth nents, such as ELI SA or
anti body "sandw ch"-type assays, antibodies to HER2
are immobilized on a solid support, contacted with
tunDr ceIIs or tunDr ceII | ysate, washed, and then

o a g, R P— e g—p— 11—~ -~ 1 Y
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transfer may be detected by flow cytonetric neans or
by digital mcroscopy systens, such as confoca
wor@snesepy or w de-field fluorescence mcr OSCHDVUSZOOS/OZIZSG
coupl ed to a charge-coupl ed device ( camner a.
monoctmel agitrbxtie wene addedyb eacinee! japdinqbatedifqs Gesmpingtesn Tz rHRGBlm 224 (25 pm)

was adgw IR 91@ hn@lﬁaa@dﬁ@a@éoﬁtﬁ@éd Tl 6@15urﬁ§i’§32mvicﬁﬂﬁ)keﬁﬁspaﬂ’securves for 2C4 or

i fect abel e th two different f ores
753 np B s o MIOBBEP 1 Sniag st apos L gl o e
cells 19&16, %rl:'s@RE o£ L 136 AR 1 A EhE RMbiBEH RfledMrd siﬂodhhﬁ‘ Fig. 2B. Analys1s of these
erentially | abel ed anti bodi es, which act as donors

data ylalrddi 20 EGepfdr- o ant fEE: 1A nMAX 268 ad did Esrsr VR ROERYS ‘8‘}“"“0" of
~149%HERes HaRBs Wirom @§reenéhtt“etr1 rhawrdmk Mxosplhlsﬂylatbtﬁldetd ant i bodi es

agai nst HE € ar I i
Wi tondefripsy H]f”i gf’ Ieégec trthE% saené%?] d: ér";‘?seavﬁi‘ %‘g ?{)g:lﬁ Cglﬁgms a genera
pheno@Biod GuAsh (GARQEISLIRE dac mephed sith Baienr 7F3)ﬁndeheat¢grb@qf specxﬁc S].Jabeled

Brockhoff et al ., supr Ene
rHRGBhlandgqgé/as‘jiFtérgétﬁe @46\61'5 et& %gﬁ‘esg%éit 6 é?glls 14§%( 1§9§)) d]ﬁ\e refu efgﬁm this study
are shéWEin F@BNHindiog d1& i abe2tl dﬁmm roid tristgyificahtly igtitried by either 2C4 or 7F3 in all
cell hnﬁﬁﬂgﬁi tlhe ea;ceg? ?nﬁ)?rﬁe l{_'%%l%&tc& cel ﬂnQﬂBgSMﬁ bf]ékt wlﬂgh%as%géﬁé;{oftéa t &f;ress little

are fluorescent]
or no HARP. (fbersmhiping ERETs g EF@PY@é tO eppyesg WEW wifh thefeved ﬁﬂ’ﬁ‘?%‘m varying

w1de1§)z|{]motn£] fhesP Ee@lﬁﬁ&t In'fam/ @0 tdnSbf HEREexpreassn MCtRe @fl lishs RBEdvades by more than

e surface of monst r.at
oo ool For e o S B S TR et s o7
474 2SIt SKRIAS ekpaisr-eQHEBL rebapthistoelt Givemthawidd thuge pfEERA grpeession in these cells and

the dakI thlg I1t%§ con t?:lg ak %%@Jctldn%ét@gen HERAN ﬁHd mR%ﬁfm G0 ¥self a high-affinity
ernative aser scanning imaging (LSl) is used to

interagiion et takggrlqch @rzﬂ)e WrisraPHbe e gy B&al i zati on of HER2
Wl ’rﬁé gﬂiwhhﬂmblE@:e%ear of kaiRBlohd anibtiieg RC4end B PINID A-HFBYERS and SK-BR-3

as a nicrowe a "
cells pﬁlﬁ@reseﬂgﬁ qr a si\r}-(::g 8 ex%%eﬁouﬁjgﬁlGﬁg évaga%_;l %%Rg?;iﬂ%é élu@fm?& @é 1385-1394
(1997H)u HERZIevebs D BA ML B celtslaes 4@@@9%@ tlegh the n(glﬁ:a Praixst epithelial
cells HEB@ HEE&%EI@! Ig&fn& 1§ &ns%ﬁh?éimrm ppdépﬂo%&tl infM]DAl-g/IB 175 cells. MDA-MB-

enzymati c activity that e
5 1 S b U2 o B BSBEDSSN HBRRL N gy i
stmnxﬁ@l@dayl gﬁﬁb@tﬂ)nwitﬁ m@meémmrmnMOE@@t qothigdelRBe (Flg 4A) Exogenous
HRG gq Bot tswgm%cantﬁr rerrtse{’#ﬂgl 1ﬁgon\/\lbﬁ tlﬂe @he?ﬁaﬁ@f& r@/@eﬁéﬁ%rnm@iufq‘ difedt on the HER2

Irst enzyne 1 s added

overergmescits G linr SFelbRod &Fi 4Ble Amer | elisa it dit L4 e i proferaion of
MDAeMﬁM%ecell;r laSgréa:%asiéent @arBmdn8asiai ﬁﬂbwy #hs,a0atihee prehecnd esence of

produce a detec onpound, . suc
exoasppus BT B pieonGH P REHER AP el e FER R Eion LA Coviseral
CancsUIstutot lermunsmbert 1We255-L6EAEBHNA wiakiurn fbibisier ef §§ %K FR-3jcells could be
ehhe Settel Sould Ue Sler @R P &ERAGks BREY MBS, and
detec?ﬂgés/g'%eg(t’%&gﬁtﬁf%od?ues ° aerre [ nyScI %sespr oximty. In a
particul ar enbodi nent tunor cells or cell |ysates are
contacted with a HER2 anti baiumplbat is conjugated wth

3% O[h IHE@ is ﬂI&lieQ BQMOL&QLaIIA%ﬁbOdV 2C4

addbckoticy o HBRY Easxvm@enwﬂheﬂﬁBﬁgvawqtqd inpa @yemwwéreerleeqn experiment. 1.0 x

'?)r &en ?%eus%fi LAt alaseven TGe QU@ BIAGEEn 66:5DVMENAnS F12 medium
er m ne

devel o nent of n stain
et Ted B (e Sevel Sprenle . selol dhen ol M
overi@h® Qﬁ’e IR wed Ga9dideH W d Houram gy thsngsitue wit{oAckram pridBiodeginning the experiment

Sf(lél“ jeils welr%wa%m égne%é\vathe o%pat% buftded S(Aﬁrﬁeg%éOS? %191' thetl %ubated with either 100

I cation
oM qfltlialmdichuecﬂaIME dibeed i60.22 0015ovine sekpmpflbug @ﬁA)aRBMI medlum’ with 10 M
HEP%n Biy $§ %J i I’l# B&fé{) H)ngf'iﬁ taRind YutfeEARE RPRR1) |13[ftei da€hdur £FVoin ke@ipdtature, HRG
el ectrophoretic tag," conprises a

detectable reporter noi ety, such as a fluorescent

group. It may al so conprise "mobility nodifier,"

whi ch consists essentially of a npiety having a unique

el ectrophoretic nobility. These noieties allow for

separation and detection of the eTag(tm froma

conplex nrxture under deflned electrophoretlc
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with HER2 anti body is foll owed by an assay for EG-R
receptor tyrosine kinase activity. In this assay, the
WO pavgi@peeci pitant is contacted with radi oact i R€T/BI005/021286
and a peptide substrate that mmcs the in vivo site
was addifd o ding pinosipiion yi oM ohalbthe pﬂ]szg—)btysng@ﬂ)lume of binding buffer was added
to the Etn&%hsqr)y'fhgsdc@audﬁ wal B8RERAb a%ﬁrohﬂgé@ & Bifiutes.

- i mmunopreci pitation_and thus diner |
i SRR WerRSERYSE BRI @il oIS HEE EH & It‘@’"ﬁ@g PH.2,1.0%
viv TIATONWE1 o™ N0/ CHARSE s muffamdontm;hgcmnanms)myslomfaﬂ leupeptin, and 10
TU/m %%%ﬂ%%}l e’[%hﬁf?a?hor Ll%% d ollgmsoflub e ma El bgécjf%‘tﬁréag’ﬁ for

yrosi ne an activation
of Hlﬁ@gwwmmuswpgﬂqmltatqdmanmmmﬂ am&pm‘gﬂ?nﬂmwd&santaﬁéﬂy gel (Affi-

Prep MD‘ Ho- ﬁﬂls hi"l@syantlﬁﬁ? SREO! FicBlehd @m&@é"ﬁﬁc&gﬂﬁ@p& BYtopBiic Bmain epitope.

assessed I Mmunopr eci pli tatiaon Qne or nor

: R .. s
Inunup@eeag{ta@prswas g%ﬁneggy afiiEF@l 0 (LHE@ alurfyé%wl&appr e@y@igzue%,orf] immobilized

antibdd} @leadhMdhty, ShdSthe sE[ﬁ[b'lcs&)éﬁbmpd)v&d tu0I8 hitrboan Eyiperaureiiot o hpune @he gels were

B —
materph 8B poply Ibgffeedasttlgpp ggipch@d the gdmgpiee &b hqaﬁd prjigdly in a boiling water bath.

' e ?a[n%cdve% ﬁx@&r@ﬂ%lyﬁ&%ﬁﬂg@ge(s $id electroblotted onto nitrocellulose
Ant i - phosp #EOSI ne ant|

e PRTSOo SHERAHGFERELORYS B Ui ByBer Py g
cytoplasiMt ddiR@@pitop&ineedf @olT, $anta €xua Bidteoalhe bl we(e?ewémdluang a

cremfiey Pl oy 2EE Auhiahn 0} 00y (Lake Bacid, W)

termn t he absence of the band
I IAS shoot hélre cernoblericprefiigs. 5 ﬁh &M@Y PRSI Ko R pedls: (“TﬁEP&‘)ely HER3
was pEe@&x?lma PR SunRRSRS PR Sy WHNHOIE Sdroginanes ity HRIG. It @lls were first

R SR b P L0 0 i .

or sub¥ahthogsddarin S&B8e3 celisgFip! Wleplkm-l-)am shawpin FHERA -B, monoclonal antibody

e e Ia i i i Btk BEFY Sha SKLERES cells
2C4 béctfi ‘é%! gl{lglgép ﬁd@;ﬁ éégc‘?at oPéftHE@B % tﬁ‘ﬁERi ih %t89 rig s cell o
subst@t1g§/4nog:31ffectlgelx)t2:51 TI%BIZ‘Mﬁ‘HdPerGZ‘bafIOW‘gﬂ) Trasﬁla décreased the HER3 signal

in M@F’-’IQﬁ'sﬁtEs(BﬂﬁIaﬂ Metl€ &QH’g@JdE (fﬂlgheé‘aleﬁlt afHARA o0& pladpiyled frenl SIHBE-3 lysates.
LS 3 ct on the
Prexnw%?tﬁ)g 8?% gfmst l_l Bééﬁﬁ Q)r ?ﬁ% %B%OQJnQ &1&6&%a@§§é¥% t on th

ablhtpbfdm@®pemurf0p1c01mtatem¢b%ﬁbmte%eb@il hee speci fic anti body
(e.g., using the eTag(tmassay kit available from
Acl ara Bi oSci ences (Mountain View, CA). Details of the
eTag assay are descri bed he&éﬁﬁ&ﬁ%ve. One may al so use
phospho speci fi c anti bdllinesized2Cdeintihédias array to

de ] e Aon AneSiAIR V& toPhich allow:
R B 1 5 o s

prodqqgmg)f b mggﬁ@@ag@véqng F:prfraamq.qE ofa] % yas 1@}}&3{:\ 98 h?@&mdc?ma] Cﬁlls using a
Straté%@nemcéﬁﬂre@ﬁ&%t Wilbking Ihiﬁlufaéiﬁf&rs pidtoll EThel edriatleidon@ids were amplified by RT-

n uc o
PCR,FgF]diu%[id eﬁ agd]aa?ethcﬂﬂtu o8 ric? 1|v%1:t1vea 8#?!1 d’%?rlllcgo% selc? asn%lg oRtad qﬁ% ﬂﬁ}a?f %pa constant
domdindigmaeGi] @chuaid anpreviesle ddsaitted G arter ef HER/'AL? [ Qjﬁéh@ 412%‘%)(&9‘?9%) o U-S. Patent
No. St SPE‘%?&I pﬁlg re ﬁgmﬁ%%amf&ﬁngd 1ht§E g éu@fﬂ%t@%%i Qﬁmr(ﬁ'tﬁé Bal fragment.

see, or exanpl e, Scher_ et al

Grovkeat st indlesor BSinCAPOSHsy, AP GFiet <if€3é’|f5?gmea¥wefe S proviously desribed
l‘a‘lgldét i £ D@hdnl, 1502636185 @308); BRbtRetlab Calcsr Rafeatdify: 4593-4599 (1997)).

g’tlrétgd c nr%%g 2 4?%1% %%J%%ntcwaggoltrr%aér% ] ) gllr;] ﬁBLn@an‘ﬁQoiggEC4 with respect to its
ablhttl e TEERG Ginips NYICFHERS arg bt R@ s@ivaﬁlgn efahfayrosiggiphesphorylation
inM ﬁ?eceﬁE%gﬁl%wxpﬁﬁ b@\ ﬁ‘nl;' a{nﬁéf‘& 8F4 7 Haddn QYR RKRE RS S Hlﬁﬁ’puﬂﬁ the formation

cetor present applicatjon f
of thighighAFfRis FIER i et @a@qnﬁ@breagf%wc AHPERIHY. Rigetaive 10 v

calcltRAFhrdRsce fudl 208 isa. 0HERZM Waéreas e @slsd fagthe Fab fedg@hadr ii71Te: 1.1nM. As
HER2 expression in the cancer, various
di agnosti c/ prognosti c assays,.are available. In one
enbodi nent, HER2 overexpres§§on may be anal yzed by
| HC, e.g. using the HERCEPTEST(r) (Dako). Parrafin
enbedded tissue sections froma tunor biopsy may be
subjected to the IHC assay and accorded a HER2 proteln

. a s " o o r ~ o ~
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agents simultaneously exert their biological
activities. Thus, the antinetabolite chenotherapeutic
wW@o@noo73ey be admi ni stered prior to, or foll owemps2005/021286
adm ni stration of the HER2 antibody. In this
illusteateh odiigrethithe mohevalgit piimeric36t Hiabdagraant b geasiteqspen disrupting HRU-dependent

HERAGER A hc%tza(téﬁ 'ﬂ@ 19f vaﬁda%alamtéd'?&hﬁ&@ iR nfoRQIBALINAKBPRELIAIIE6.0 + 20M,
agent and | eaSt one adm ni stration of the HER2

Whef%?‘ﬂf"? B%‘t?;for“%? Fah &9smenipy 90478 oxi mat el y 1 nmonth or |ess,

an Cﬂ)mtlueﬁlﬁ@f(ﬁ it thiyhe A Fl61@Xal16k6ed edleyitifativa @K Sth@ CDR @@s8lues (Kabat ef al.,
Sequeanceés r? rogeI Ve} Mz}:ﬁg&%mﬁ 1%1 egﬁ?%r iél}bgcal%ingﬁygernt% gpc%kgl IIn%tltuteS of Health,
BethesandUY @%ﬁ)lﬂiﬂgst A t4®) Hsinie ehﬁonuclennda siteidirgted nfugsgeratisatl] Hrpf these CDR

regiofd wepRALALE mtoqalrc%lég ﬁuﬁﬁr?‘fram@(v@[ﬁk\ﬁﬁ’(ﬁgpa Wb érbuptI B VH subgroup III) contained
conbi nation wl |

on plgymids Vs BFFiowsty dessled ﬁPresrécff paiy ﬁ%”tﬁ%ﬁ{%gm A7k ﬁ59?#é$9&§%?’7>> Protein from

the rdiﬁMﬁteGDk-tswapn wﬁr&xpréﬁﬁﬁd@iﬂﬁﬁﬁfﬂd ab dbo®U BintdM@dtud{es wart pdrformed to compare the

2 u i teQtracelly
L
dom@h@lﬁ@t neduegdesidaseibetdge MO Q%l|4§57) inel) mM cpfhcgpatp baffer, PH{99. gygrnight at 4°C,

and tQQJ bﬁ)@l&eh\fvﬁh £l s Riafdhe (6. ) @@ﬂs(ﬁ)S@q%nydﬂﬁte 20 rPB@pﬁmoﬁltt@ﬁperature for 1 hour.
over, treat ms\n%%]di conbl nat i

Serlaéﬁlﬂupwé ?fémlqsl}neEL&% £ g?rgﬁ ftf‘dconélﬁ & {es ?OéZ gours Ager washing, bound Fab
fragrip@T&hst adbdcted )w1tﬂ rtdbtinylgedHmRhe anti-hioed Vkafre . aytiboPe (ICHIZ 634@L) followed by
strepP? Min! cgni%tatgd ﬂo%er%dx%%nrgglgésfg' {?ﬁgﬁra) 4 usgltcgg %ISG_Sr te&zt}l?eﬁlylatggzlxcﬁﬂe\(ﬁlrkegaard &

bene Preferab
PerryHERyr atarmu%wbwaﬁ«masfl@wa ﬁéso'é’afﬁa}@deaéﬁ*t“ﬁ%%ym shown in Fig. 84, all

bind D WRMKE on bieudisRE ﬂﬁm&@d;yhuﬁﬁﬂFdB |ﬁ$§@ﬁ€ d may be

ICgT’#Sﬁ% %(ljnﬂl\gé%th hejnHI&%/ %élF\;gutz? i S}V?%Ee cons ucte%s?n(l?g ]%\14 IIrom the CDR-swap as
templag Helng asbapueer gentrgedraddelf@gl Ob these etaiiab Were designatl tmch-pggq hnman framework

regldn pe%{(h?e@ ﬁ%ﬁ%ﬁﬂe@%&&ﬂaﬁs a@{:cfsftlgrﬁ Q&Mer%e &hlélr%e ©PR &k Bations or the

cancer cel it blnds In a
antlbﬁﬁiyeﬁ‘“téﬁﬁf‘é’é?ffé‘i‘?bé’&i‘%ﬁ‘le Shct“ﬂé‘”&\?’f’at OXI c agent targets or
interferes with nucl ei c aci d Table2he cancer cell.

Exanpl es of such (i%gl or;agmil o }ﬁ‘;%%% %bZICQ %‘h%ﬁanons
[l

mayt ansi noi ds, eam ci ns onucl eases and DNA

erjdoglGhaRses- 'hepr Rk R ARy sdeddiiRzant i boqy

| IFReceRugatef—ant—anttretabot+te uucuutuclapeutic
adenttOar e adni nilstéegEdValo a human patient in adcord

wi[th._known net h¢ds, h as I ntravenous
armsr?llm‘ ration Iﬁ ﬁ% a bolus or by contindous

i Nf ugbon over a pea[rg}q);dvnggtpng by i nt ramuscul ¢ r,
i Mtrapert—toneat; T tTacerobrosprmat; _supcutanequs,

it r®8articul ar | iMEREYInOPHAAL NPt hecal . orlal ,
tqpiggl, or inh3latj V[ﬂoA,I 8S34rd BE.HIER? anti bocy
anda-%-?-i-ne-t—abo!ite P?ﬂ %P'-*m"ér' & agert—ray—Hut need
ndt fve, adm ni st erfegt{hyaltmpHﬁ?&ngAaﬁWISMgst ratior route.
| MtTavenous adm|ni stration 0f_ bot 9 ant 1 body and

- antitfbtabolite hMﬂXF%ﬁﬁ’H??Pﬁg&G@Y s preferred.
Fgr 4he preventi o%gfqﬂ%legstpm @gH@yJ@uease t he

afpreprate—dosage—of—HERP—ant uuu \ on the

t Ypes6d6o di sease |t Arpid7 lNaleaapéI@ArasMa@éwlné’djeféﬁﬁélae , the

severity and course of the disease, whether the HERZ

anf,l';’ﬁndm §urve6 rfoerV gaﬂrisoﬁsi rﬁurte%g are § ﬁov&p ; néA % ?Hl%ﬁagt%&%@@e?s%‘ﬁ I5‘7\’4 with the
changepsﬂgjﬁyV@,mde@gg@n@@HﬁQLep h@eﬁ@ﬂﬁav&hﬁdu@g@&pred #tiept offhe original chimeric

2C4 g’hbsﬁ:a gﬁ&ﬂt oﬁdd@tfonzh Iﬁﬁ aﬁi/&r %@‘ﬂ' r&ghu&héﬁ(?ﬂ eﬁ'L@ 154, -E_Bg L@g%S and/or H48, may be
I bo is suitab %{éa mnistered to the %ge:blent at

modtsiﬁ%(etslsvi@éﬂtwﬁdaéf?é?WSaﬂ Flilre%rglo‘ir‘L@turTevaltSP@Ht%“L5 éﬁRﬂ%@W&iﬁlV"m“Sﬂ@
the type and severity of the disease, about 1 ng/kg to
50 ng/ kg {e.g. 0.1-20ng/kg) of HER2 anti body is an
initial candi date dosage for®adni ni stration to the
patient, whether, for exanple, by one or nore separate
adm ni strations, or by continuous infusion. In one
enbodi nent, the initial infusion tinme for the HER2
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medi canment that prevents or treats skin rash or
standard acne therapies, including topical or oral
W@l 3P8 c; a body tenperature-reduci ng nmedi CBOENS2005/021286

such as acet am nophen, di phenhydram ne, or neperidi ne;
in ordve refuipoicding @ eghaosst ndfng ot e hureanized aBipady H PECTRIGE AR 8520 Fpnally, e
humafiZed aﬁfbo&ﬁ@ay%p %ﬁty%ﬁ%‘(s@é bR BGrROE AlrFierdhyBove 3OS Bne its affinity and/or

resent used and nay be | owered due to the conbi ned

Othefg’(?’t"g‘ﬁ%“(‘%‘y??er gy) of the agent and HER2 anti body. In

ad etmhanczeu :,tca veRi@n staonae afffihier e eddtusiag & ﬁggmmy tnbrodp Brriefiyn htumanized
2C4. g&}é?b Was C on ax{cfo ag %a%ehdlspllé{ Ict%razlls a &gnrgﬁygilo Pl&?r al Eieé ate 1fnduced by

or ra rom a 1on O
1nfectndneutmvﬂt1mﬁb>7dylpprmhega this tu@ort aﬂiewqotbﬂ Fab fptbe dtspiéfewnébeéﬁfermus of the phage

tail iR ?J’o’teﬁlaéehcgﬂ (ﬁéemt@npb@; @ﬁ,naﬁmmtlb@ty on of the
gene her ap

P B0 B S LB B O T i BB eamind

acidshdie: CORP Wﬁi&ﬁbﬁdcnﬁ%ﬂhﬁﬂg&b@ﬁpum@eﬂﬂa@mﬁoﬂdﬂ Gty 9).as iB@e potfngiglly significant

in bm%ln rg:)lll]ﬁ& %ﬁédgm ed us 81%:9% J&?ﬁm&rm ]a thenlg)g&s The libraries were then
P

cer nin use O enera e
pannidingin IR BB oser o WA MAXISORE with3% dpeillyin PBS with 0.2% TWEEN
20® @mﬂsmﬁﬁ&ﬁﬁ plh@@ ofiitbldckify sbiaonk US brétér@o sakedt tbr ﬁl&@ wmhmﬁiniuys higher than that
of 2% gﬂ{ 91' 3%51‘0'%(@ 3 \ﬁea(flﬁ 9 aludlé‘ﬁﬂ&% opﬁwoﬁ (20 2@4 g’ﬁll vJ'a§ addéoﬂiurmg the wash

Vi VO X VI Vo. e nucleic
Stepsé%‘ioﬂ‘l"?t’é"rl Wf‘sé‘é‘fnﬁﬁwedﬁ ei"gﬁ efl§? ﬂ‘ﬂ“c?t rtoﬁrg e B%i“gﬁt usual | v a

t hafigistremgsné paning dndividuaksrdgs ez ag@qzmalwé by prege-FASAyi %Vldual clones
were lgFo@/a tn @6thr, o6lviea [p@ttdn%ﬁlssﬁe @@hrk plaidd, éndrpBape werd indtdadby addition of helper

phagy u@‘leg #“II rn%gt é?b\)&’tl? I clg[z 9%&&@ gelllatm Qndttﬁ%rﬁfge—cmlrﬁ{g%gpeﬁ%é were transfered

Ts are ere ™
09631l P WP PGP 7o qdfff* Sl PBrLA S8 e Ry fRlasore
platepeyptebsithFERB EGRawramtsh blncked with YR Hins etm ritleskedipbagp e é‘ﬁ‘!bated on the
plated BEhourE . Grer Whsking, bahdEphheeNOS detékicd Qs2ngh3Beraint-p&ro:2BS-chfddated anti-M13
mOHO-(I;QEJI gnélggd? I%&néfﬁlgljfx ?flayma(a{a Btlo%e%ﬁ] rﬂﬁc%"ﬁﬁ& ?(Yﬁ hh@é&h %OJOQE MPBST followed by

el c ac:Ags Into vi
3,3 505e é‘ﬁ“ﬁ‘i‘*ﬁ@ég"'n@‘é‘f‘?&sd‘é’ﬁ@ﬁd RGN AR aﬁ%lo 11f“he nucl e| c

aciTte 48xlanesefrenf eaely Borary whigh gayé the higlhtsteighdlsweraDNA gefigsncegy Those clones
whosk BeqW¥dn¥ed obclrrddiR: Bdl keguefly ¥ddesubdléred texthdvastbr. desEaiBdd ndboje shich allows

If f f ul abs were analyzed for
expr%%%??‘%:lu%le ngsl fl'ﬂ:gﬁ Iga{)sa\/l;la%f 1§Juceq ;ir&Hﬁé p%hﬁ:edqu tge ﬂ Hﬁéa Fab lyzed fi

e T PG RO G R P
versiBPEAE- dext ran, t he cal ci um phosphat e precipitation
new?t&dmter%h@g m&&tﬁm&lvl}dudu 6PRs WeeEtaktifiddpiddEdnalinMts which were various

combrlJnaL?ns gtrt}}és QJere cgn%tr&%{} End! te%te@as [al%tvg %kaﬁt‘s‘ §/h1cth|3€e 1&]#5\{6@ Htldilyg relative to 574

nucleic acid transfer techniques
mﬁd?ﬁ@?ﬁ@éhW?%nsfectlon with viral vectors (such as
adenovirus, Herpes sinmplex | virus, or
adeno- associ at ed virus) and |1agpied- based syst ens

(useful i ti3h o gé(ﬁ{'o%gaﬁ' hi Juﬁfau&fof%@sﬁene
are DOTNA, %ﬁﬁ%&f——“ exarrpi ie) M sone
situations it is desirable to provide the nucleic acid
soMuat Nanteh an agdhange fiem SHMar get s the target celMuant/S74*
squgpgs an anti bodyuspechdimnuchor a cell surface 0.380
ne protein %Erﬂ(ﬂ‘p; t&ﬁfﬁ@tm&ﬁ&w a ligand for a (g7

recep?or on the tar \Were | i posones ar
empildydd, prot ei néh‘afﬁg@ﬁhrﬁ?%ﬂ pgH3HMe| | surface 572
menabiGane prot ei n agkWpioaitebeBlysi mdtHBedocyt osi s may be 0.569

US%@ Ghor t?f get i NGy Bgdek: Qler Jakeft ﬁwigly]tcﬁ%tmmt a]lfe e.g. 0.561
proteil ns Or ropic or a
F‘??gul ar cell typ %62 ahttyﬁ*tgéaan {H?Ql 0.552

protei ns which
undéﬁ@o i nt er nal i 24E4%ke: 1%9@?{:Fyrlr?épf°’é‘ﬁ8{3ﬂlt@‘bt ei ns t hat®2b

target intracel | ulsaLfoapahdiz@tehon and enhance 0.176
intracellular half-life. The techni que of
receptor-nedi ated endocytosis is described, for

exanple, by Wi et al, J. Biol". Cient. 262:4429-4432

(1987); and Wagner et al, Proc. Natl. Acad. ScL USA
87:3410-3414 (1990). For review of the currently known
gene narklng and gene therapy protocol s see Amderson
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to adhere, and 100 ml of nedia al one or nedia

cont ai ni ng nonocl onal anti body (final concentration 5
worguoaio)73was t hen added. After 72 hours, pl at esP@EDS2005/021286

washed twice with PBS (pH 7.5), stained with crystal

vieel et (0.5% i n metlidaol ), and anal yzed for rel ati vé:

C proliferati goragpdesoricbed i n Sugarman etal. 0076

o n et
SoLeghe 720 942 S5 136 Nanenlonshoan hod o 204

542

i nhibite , l'ative ce roliferati
by-366B381 20% and tabGaR: EEYHYs RUREE ST IL)%IU% conpar ed S)Onz 18
abm3te358%ii nhi bi tirB28gmcthiFE0st mpEBHeuwmsHBEIDNal  ant i bPRPO
43 G Manae! onal  aptdbediceadGhi o4 BbmantciFSHaRe 0248

eval d for thel bi || tahi bit HRG sti nul at a3
tf?‘bﬁ?ég phosphorsglrr“%t ’o%et%%le%gg%{ei s, i[g t heM 180, 000, , ,
r B4 66 om whol e-serbPqup) HEEsY tERIZRISFIPLANS s (Lewi s et

alesaCapcer Researsehs®®; def3Alet 4859201088 PFasn MCF7 cel | 0236
A Gy [£ROT L d 1O QUPERS Sndddsekn@ImRERIOSGERHDERD bUto.14

atively low | evel . . .
h a*%tloﬁ’éﬁfd @Su%( nudm’themd %gtolﬂg%ou t of 574

. | nce
R g R S
the m‘gﬁ?ﬁ%‘b“ﬂﬁ? B 2?)% ere #%%? Bin P gty

ry when whol e-cel | |ysates are eval uated
by Western bl ot anal ysis. However, these célls are .
i deal fTe (RGNS Putents e afsh Brep PROFLPFIES P e Feayyy e exiagon:
urgders.the assay cemdiup aal34ss gl 9%pr, idh83lmbsence of

€ X%S?S‘B#’P |y adde dseﬁﬂ%p, ﬂlgﬁ%s&ﬁmbis&, ileQWaf-ther_%gly
undetectabl e | evel ii@tf@ t%ggfl r}erLQJw S g‘%%}‘atl on
profEPAS in the MEP-28D: 800 Pande: cells were

pl GP&a36 n 24- wel | sephiSeimemetHpfder ik eeho HEOYSh it 0BCes t o
HERZs wete added t @risaghtydsbdly, antdi34lacyiated iflgBly80

m d’g%éi?(}ﬂt r tr)]om It mtﬂp%%@g.lﬁ’ 1B@R4Ed FE0bseR 11&9;%3 t})\ém%}ly
adde 0 each we a fi C entr. .2 n
ane & i ncubat i o?‘?dﬂg@” gf}l’?? %E} LT@%’[Q%%“? Fygﬁééh%,&rgsga Medi
WaE2Ea8®f ul |y as pierlapenl tyilisashy. @sER4 ke MLOZRRdy ARt tiyf&h@m
wer fssbeieed by t ha seediytiseny, akiEBOer, tytLogdro, SBF3yanpl e
gu%lf;l_, ﬁ%? DS, | 2@ g%;?ﬂ%ﬁgﬂ %&’-154@4&&9&@, h@%ar@ H'rL94g1y

. 8) . "Each sanpl e S e r [ a
4-Y oLé?%l ent g efe l(Sﬁ‘gb @%J.)S ¥1 ge{ﬂggslp]r, %ﬁggph%,stﬁg%gﬁl
el BASLAQEGT et i cal beyL5Pwmpdioagly. autHBtsop HTPoRiRy Y -{is ey Lo0pro
di fluoride membrane. Antiphosphotyrosine (4Gl0O, from
UB]l"he. f(l)'llfcﬁvgn %ta&ts,w iﬂe)i b}L MQQ s@én,sarM@ﬁr@nt@ %M@é RRadtedand

AL engi y O £

theinte e p&gl%%r? nant reactive band atM
18678000 was quantifi ed P8f1 ectance densitonetry, as

des™ri bed previously (HIHI®Es etal . Science 256:

124 1210 (1992); Sliwkemskiec etal . J. Biol. Chem

26%;114661- 14665 (1994) )udhpocl onal antibodi es 2C4,

7F3,” and 4D5, significantly inhibited the generation

of 6% HRG i nduced tyr osflﬂew%'ﬁosphor ylation signal at M

18683000. In the absenc&uddf’ssHRG none of these

anggpodi es were abl e t @ Sispigul at e tyrosine

phggsohoryl ation of protgigs,in the M 180, 000 range.

Al SO, these antibodies do not cross-react with EG-R

(Fé¥dly et al. Cancer BESBEPch 50: 1550- 1558 (1990)),

HERS;, or HER4. Anti bodittek56@€4 and 7F3 significantly

i nhtpited HRG stinul at nglﬂzggfa pl80 tyrosine

phosphoryl ation to <25% of control. Monocl onal

antbbody 4D5 was abl e tBLHENck HRG stimul ation of

ty "Tﬂcs;i)r&%eﬁ haspharyHatwoa bbyethi&sih Akhagge t@llucih ongbt be made if there were

doseresponse. curves for 2C4 or 7F3 inhibition of HRG
found;foibp pHdtiongh S POHO™80 t yr osi ne phosphoryl ation as

deternmined by refl ectance densitonetry. Eval uation of

these inhibition curves using a 4-paraneter fit

yiel ded an 1C50 of 2.8 0.7ﬂMand 29.0 + 4.1 nMfor

2C4 and 7F3, respectively. I'nhibition of HRG bi ndi ng

to MCF7 breast tunor cell |lines by HER2 anti bodi es was

performed with nonol ayer cultures on ice in a

24-wel | -plate format (Lew s et al. Cancer Research
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to the other wells (-). The incubation was conti nued
for approxinmately 10 m nutes. Supernatants were
WO 20vover39by aspiration and the cells were | yseRCT/IS2005/021286
RPM, 10 mM HEPES, pH7.2, 1.0%v/v TRITON X- Q ; #? .
1 A@%Swmvj a@HAP®:1¢ ﬂoyg;htcsbe[gtgﬁhgléplyferrqflé?ﬁbgplﬁg ri;‘élar@mg R}gﬁto alanine
or asp%t(?c 4 dmmallc% &BEdsEl bi JAQ ;EHI:trﬁhtﬂﬁﬂbf @lripfiding. theNadable light and heavy

t I d t
domal@@ﬁlgaugqi;@é\g%rfelg]%7g &%%h%%fggiﬁﬁwo ?e%%stg{t retglgrapaé been repared (see U.S.
Patent NOIEt 9973 | Tha Bitabtaerbydyciopraduestbly (}hmmﬁhr&s@tr Omaﬁﬁ?Hé?b f Ik ﬁhy molecule

Affi Pre 10, Bio-Rad). This antibody (Ab-3,
‘“k“%ﬁ@%éé%%mg%?g%ces) recogni zes a cytopl asm ¢ domain

epi tope. I mrunoprecipitation wasperforned by adding 10
m of gel slurry containi ngeagpleaxi mately 8.5 ng of

i mrobi | i zed aqtib 3%2&9 Ch Y@k or ARE: Nt gﬁﬁg.

wer e al LT

The gels were then coImgﬂAﬂﬂszMﬁimmﬁfugatlon The
bq\flz?né\lgrleor f;{\c@ she ttpsaﬁtlé;lg\%r%h ttﬂ%rngt%félla&ﬁrﬁted’\brbtgm lk}r8de SMAPK) pathway.

renov nbound materi a SDS sarrH.B, E*F‘{ fltlmatel igeers
These b spedifesity h@?éfédfea‘mﬂ’f ey RN sighahtEnyfasp PYS yHes
cancePee Qb hili0Q THEILBiky J8 aibibcloill PEIbEIS Ra bisTraserenab wrintolpit EﬁBl'E% o or HRG
ol yacryl am de ge d electroblotted onto
activa ‘?“to}( %I“i'f}? ?f%eése(?r\@r"}l&fo 882 "Phe presence of HER3 wa
asMesRelt (10y cetis/odl) wge plitel ibjenmsongining néfd‘f) 11y ehesl Fulture plates. The next
ant lilrse%gé/agglﬁé)@& Ind @res‘ﬁ%@@ !:dfﬂﬁﬁﬂn 0.4 RBLER walideo ﬂﬁ:adhh\en @ufs procedure

Cruz Biotech). suallz
B et TG BEAE SBUE PR BB R R Dk e
(JonesSJ? sz\m Biol chiae 210N 667014 (19ag)emd Sthadfergsal. 5 Rich§hernBT4: §59166 (1999)). Cells
were Flwwgd tg'ré%él IrKa;)‘ﬁsm rc%mctgm era’tL{re I SR RBG ?nc%@!ey foﬂ_%a%nde@%ng b@%ﬂﬁ&f 200 nM

nopr ec ate only when the cells we
Trastgduhaviok @oreclonal atnthIéREE“ ‘FﬁfllS werethendyepted \Wé’rlé‘l\? R { Ly g'ﬁ'ﬁ‘ﬁf %%IDM HRG

for 1§"%}an ﬁﬁ&%&e@&%as @t%ﬂe@@}déépn?a% hd &8 RS asd HEAAdingG2 mL SDS-PAGE
|1 S

sample bufter cqpipiniag 1 Wg,D"FTe %A@gactivﬁl gkgéﬁes?d %ﬁns%er Zﬁ_%ttmgllgr%" an ?nt1-act1ve MAPK
anub&@(lptamegﬁss Gl piraviokilg@onsye: B, J. Bivh 6tdro AEY | 1g%ﬂ4t§193§,)) 2C4
C S henr gﬁ%ﬁﬁqug&g Qrg%&fé 28 §9‘9ﬁ0@i§dy%ﬂ)c@f]§dﬁ% Waldr HRG mediated
n " Bot

3 cell s substanti
st GOHAPKCH agreetpenitenthas Travae): THordrARERSY*0R° ogen 38 B bincs
toa sIﬁa@@&f%ﬂm IQ@QJ BAGackodidtien WitR3ha EGAR br HERMBEFHuY pyeyerttshe formation

ad little or no effect on the anmount of HER3
Ofm%%@ﬁwéﬁﬁﬁOfﬁW@foron1SK—BR—3 | ysates. Preincubation

W Mon@nd niviitoddyCiagai aleotshevimeto Fibibity t@@é‘ﬁ{“dﬁRf}Aﬂ)@pfndent Akt activation..
ACth%)&%QEIQE 13 Rhe Ql%r%st}angﬁgloﬂ ?atﬁ;agr ?schtn &tﬁnttfd'i QelBdivivall (Car@ihway et al. J. Biol.

CO-1 nmunopr ecl ate W
Chen}. PR 711EL é}?ﬁ?)é Igtuqnmﬁfﬁlﬁ' }g%l&nwtnﬂ,ﬁnl s glay.a roI.FﬁnetBeV %vamgeﬂn:hénotype (Tan
et al. @B RASr @ 59M6P0- 1625, MDY, [Tassatvivaliphthyg d;yrnﬁ@d,y pdiated By theggrine/threonine

SCﬁ lé%& ZI%H Iﬁ% %reél 5 Iie oc‘}wm Sc\é'g% 91?1 @b (@Q@) %Bﬂ?&gg foRRd Qéctwé%n HER?2 and either

I meric rag nent’. I Mol. &
HERB siHiGFReeh ififionthdshenttvaysin dpame @é@rp@hmrrﬁﬁa fﬁspgfl}lebt(%‘é‘ﬁ% etat. Mo

Cell. %ﬂé"z? ’564{2%@ E1'9§’£B Rolnagh@h b QM'EMQO DAL 25 DSBS (199401204 Kg0dksya et al. Am.

domai ns wer e lified o .
J. Physili27§: é@46 %ﬁg)%)},s%q.up@]an ?frll\lg(aﬁ reaséﬁngfé%el}i% Vél-trh QER’inthICHereguhn -mediated
Akt ab8vah@s agusRl @AsTaiddr cant Bi7nBNQEOR). Merearer Kgppal levevs {A]gmtlvatlon present in

descri bed

e s PR P BRAS D B S EARIBEUE 205 S
Pat ent No. 5, 821 337). The resultant plasm d was
transforned into .E. coli strain 16C9 for expression
of the Fab fragnment. G owh of cultures, induction of
protein expression, and purification of Fab fragnent
were as previously described (Werther et al. J.
| mmunol . 157: 4986-4995 (1996); Presta et al. Cancer
Research 57: 4593-4599 (1997&%. Purified chinmeric 2C4
Fab fragnent was conpared to the nurine parent
anti body 2C4 with respect to its ability to inhibit
1251 - HRG bi nding to MCF7 cells and inhibit rHRG
actlvatlon of p| 80 tyr03|ne phosphorylatlon |n MCF7
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acids in the CDRs which were identified using a

conputer generated nodel (Fig. 9) as being potentially
wae@aibiseant in bi ndi ng to HER2 were randoni zePCTIE52995/021286

ol i gos contai ning "NNS" as tgel r %odons The libraries

wer e then panned agai nst HE oat ed onNUNC

MAXI SORP(t n) pl at es Thetapy FRitipumiRebistant PR&eni t h 0. 2%

TVEEN egzg(p'ie) de(nNrF ga?e-g)the%ég oférag C&d% 1c&ly|of p‘inﬂ&lﬁ{aﬂ‘gl combination with

solutions. In order to se ect for agé wt
gemeiiplinep patignds Withythsipun-fegisiant piagfiancgpncoropy IW@“IEOPPabéWWPﬁg or fallopian tube
carci @b Ut efect tﬁ,perﬂlﬁﬁlnaB and §&1|1¢H51Jn% orfiebies e@furd@l, 14 BdaiatediB all patients, and

., 2CA. 574 s added ste etitor.
i G e S MBS Sy 0

t erfoematwio chave/Airogeassed whibureckévingf opwithin 6 gronthiefi regedtingl a platinum-based
chen%'thgﬁﬁsreﬁﬁén%lﬂigeaéhgibl@ﬂ@ hYstﬁgy t@éuéﬂ@ %Pbe%nld%zedlt@%&e\{degﬁ’f@l gemcitabine

cl ones were grown 1 n Cost ar 6-wel | tissue
in cogyinptigp @it pogugignab, ahﬁfmﬁlﬁié’g‘%m\&@‘fﬂé“ai“ PRIViEIEPCRy- dints irgieddprein include

thosd @hdIve lﬂhﬁ@a@md %rﬁ\ecfus &mﬁd‘rb@hén t@ﬁtﬁiﬂvft bor pltinu@@bsistag@lise e prior to study
cont ai nltgge super nat es

enuywaend%ho erwahr? g‘ f'& ?‘ée o nf %noéf)egmeT ?9%1“1“{1 BERALE e phage were
bl SEkeitibing vill MRS Thistepad at1§POnz{m’ondays t e efcathi?l day chdliNGemcitabine will
be mMDQ&II%P ( ﬁ(ﬂ)umm:sabgé rﬁﬁ@itn?sdml‘f\b éJammEB‘?o E}%tWa%ebglo§§énuzumab will be

bl ocked with MPBST as above. wer e
admiisierghan dey | 6hht %}éi%‘ryghe -e¥PPe ragdopgel € fec%’f*ﬂ@i‘“%@ﬁ’r ifh b administered an
initidD Deditk qokead @40/)@' (€ydiet) @b ed HyIMblg in Cycles 2 and beyond. Subjects randomized to

recelv?ﬁlacgbr 3vdﬁ lzse d&nlstgr%(hg%gbé)rlﬁr?%g .Jiarar_lg \gothle?d ?]dtnuqlstere% g@ p%tgfﬁ%a@TT for Cycle
1, Cygle$ 1 ané bpyg_nd5 BOFets nithoRBSTEresstvg ibaastatdy tgyeive treatment for up to 17 cycles, or 1 year.
3, S’ameﬁﬁs Svill hive tsfa d}i@iﬁl:ltapﬁ@ 8bs6lirdBctidS asURK EALsCas a result of cytopenias.

I O o

and wi} qutéin@ chsedT Ffdsse redlicivres halfigselosagtmitaiss moe tiai 4 @dastolsgor if doses are

held g;g ﬁxt)re E{)r?ﬁgwggsgﬁlé[n g 51&?111%"{%{; Le%@gmhdg& ghdtv‘}l}ﬁ th¥ %$¥09{1 O%tfxe treating physician

SCri OWS expression o
and 1reglfeal mopjioahlinged Hais fay ke cpitigied aefl! dﬁ?ampéqgr?gsmu Hilay & genggifgpine doses are
held tufe@ uﬁmray § i Relwiiabominar8d A8 albiqRe: te@fedd WiHoRGeddy widl thext cycle (Day
2 O’f}ﬁe rev§csr | b1 d above and the binding was conpared to

A0 PhE starting humani zed 2C4.574 version. After

i ntGemeatbinngill ireibedd dnd Aese feduckdad regprduaiticd GRS falleviag table:

i mﬁwi e T I S IR
comhiaij ons of thes¢ were gonghigssgt ed and tlest/eflldese
DOV VT ant s Whi Ch| gay@ | T oMe@od! Ndi Ng Tel by Ve 10
7% b 6odeSCr1bed 1n| 1agl € P- IadoBdo dodoes! gnjat i;en of

NUT abe derived fromarpi ni |y D&yggpati on of [ZCAiRl 4
tant Name change from 574 Nitant/ 574% H3.

ser HO9t r nmet H341leu 0. 380 L2. F5 ser | 50tr tyrlL53
£ Eg?ﬂf desesgerpn t“?§‘t TEBOg 959 §§‘I‘°ﬂ°"t ilh Pf?églg peduchiose %I%ffs are held
for nfdreSad 3Lv3elEs 4 fesult BP rapenids) [pliddB hylbhe asminbidhieunitcdpbBle toxicity and will

dlscoééxglg%e:l‘rt gab&% r f‘f%%% glrf o bh& t‘a@d?tﬁb@% graﬁeylh lb?f*%'g}ﬁ?tie@%&rr@@gryof blinded drug

will pegt the dlﬁ%l&@@ﬁﬁ@hyswn o 4redigal mogifor. Jmalslosined {opiB iy & geraritabis® has been
relatdd9dtraR QF doaOidkrhist-ARh H34dR4birfe vﬂ-l?&@@'én Rt 30348 rddardids? ofoR dose. The

use Q? %ﬁ%ggté{@tlngn%%{gfg I\Z(E} CQ[EJ (;:F@étcytﬁpeelaﬁr?algjbﬁi?’% aLtls_%e ({b§retlon of the treating

physicw L92pro, ilelL93lys, netH34leu, serH99trp 0.218

se Pﬁb‘g’?r%gb%éogg %fgﬂéﬁ %&m%‘ﬁg BS %?&eHS ﬁl(%glgédose of 840mg will be

admipigterpdnd e gext qygle %Mlewnm@etmg@@?rpg th2useagSuCyFies oaary 2 days. A paraffin-
embed & Lesthllr kR cimBR b3 R pardi@h KRS sfRefosdnddvdadtorledntiiing the cancer will be
serL50trp, metH34leu, tyrL92pro, ilelL931lys 0.213
654. L3. 29 serL50trp, metH34leu, tyrlL92phe, tyrL96asn
0.236 654.L3.36 serlL50trp, ngtH351leu, tyrL92phe,
tyrL94leu, tyrL96pro 0.141 *Ratio of the anount of
nmut ant needed to give the m d-OD of the standard curve
to the anbunt of 574 needed to give the md-OD of the
Standard curve in an Erb2 ECD ELISA A nunber | ess

e I e . g 1 . oa
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The preferred am no acid at H34 woul d be nethionine. A

change to | eucine mght be made if there were found to
wheooendT3e8 i on at this position. AsnH52 and asnHBGI/WE2085/021286

found to be strongly preferred for binding. Changing
obtaingrend ayseseed dhy EERP phosherpilpting stetps. @Qp“g}imﬁtgly 2409 of ovarian cancer patients may
have(j;@@g@telmblpyosgg ag@,sed bi ndi ng An intact anti body

rising the variabl e | | and hegd\é% domai ns
1

PROPE QTAPE ASSGSEsA e g “‘wfﬂﬁc eﬁ 2h4u?r1§r112 P M?ﬁ%@ble@ﬁﬁe}sﬁmu be assessed
usmg:CnBSRte@ﬁﬁse Eegiatsn Cragiatfecsolip Tepas REC{IR ey dlifical E’ﬁhﬁﬂiﬁn aNDCT scan or

equ1%a§t2 %@ﬁp%%%for sulg_] Mhaegglra]%ﬂtd %)a%ed ill Ibc flSQCSSC? gc%gr in b% c aéxﬁes ?0 % 125 and

clinigab pnd jadiphagic h@iﬂeepfnof Esezsap | Respenskp phoeld da avlonﬁd!m b& d/yeel@ Qer the initial
docuﬁeﬁﬁfé§ oE@EponsIGEvzﬁhaQIE s&dﬁﬁs Wﬂécﬁ&ﬁ Gt Abfekty Bl A0 REMPRKSt one response

d Akt kinase factor receptors signal
asseisﬂ?“bﬂ’&ﬁa‘?ﬁéet?ﬁn{”été’é ﬁf g‘%‘iﬁ RISP R P DTS A RETAEY SPRARISK)
patThuajlowidiresemchiaburgpaticfisesddy ki nases are one of the
ke e NIRA DL Sind ths' gnal transduction pathways that
ul tT1 cancer cells to divide. The
abi | i t y Pederepgmidict %lrva\ial gsriete oy bR stigptorPsss e BngRECEST or CA-125
chankd3 b iRwin Eﬁ_ﬁtlon-r(%ss@ne@ rstu(h'}l%atﬁl@l{t bﬂ/ﬁtsﬁtﬁ’éats Qfea&ﬁ?r% vvas

assessed in th&rgfol . owi cells

n
cel | s/ wel TE*3@ RN dgtﬁm%'é? PPHP‘@BW“&“&H H e‘}rrﬁsé‘igé{ElcﬁT or CA-125
chan3d folleting ipightion ©ﬂdst1gneestlpib' &tawsent i beh et thel djlowihhebg@ips:
medi a WagpLd Qec@a‘ﬂf@ uLafk%% Qﬁﬁﬁﬁ'a&w&&ﬂt aining 0.1%

serum was “a to eac hi's procedure was then
r epeat ecPubiprs ‘YI@I“P gefictable BanferagfdEBE pgsivation assay t he
rred;e@nmﬁi@gl}ﬁﬁ@wth serumfree binding buffer
(Jones egb %1, m 273:11667-74 (1998); and
Schaef er” &t Vl“esfj"“s"’ B “Xhem 274:859-66 (1999)).

Cel | s wdluetignl ¢fosmerdset 0 equi | i brate to room tenperature
and t hergjiguated for 30 mnutes with 0.5 nL of 200
nM Trastuzumab or nonocl onal antibody 2C4. Cells were
then t r &5teda §Gm MostesHy 6RO nM TGF-a or 0.2 nM HRG
f OrThdsb eddipdintt €ifl .be dshBsetl Baill kubbts msCh&tno@p @Cthdyllasaistitgtoupsg

the cellg [ SDS- PAGE
sanpl ebut ﬁgg“ﬁ@ﬁ %?aﬁ%enlﬂgﬁ( r&%&ﬁ%ﬂ%ﬁ activation was
assessedubjsopegthap ﬁPtema@F mprisgys of SIERQ actimatiamt | - act | veMAPK
ant i body (Pr omega) as described previously (Jones
273:11667-74 . As shown | .
3" Pf‘de“‘ ﬁbﬁf&i‘&?‘%ﬁﬂﬁ? - uiah %&%P“tﬂ’&th% g’aé‘ﬁ‘?tf“%agf Qﬁﬂ"'?""g“laﬁ‘% Rvétp serotonin
anta@@s stdiGiEs, andanicknidBi@zepipeti B pecyera arttieat pdssiblaragif, AP 4cae therapies, including
topic ﬁ%legralea?ﬁfdgggc BQ?B@ Isreélsblr%yﬁﬁ le I&@oﬁrﬁtagarﬁeﬂlc%gsgﬁg tzmy prescription
nonocl onal —ant | body 2 Inds to a surface o
meleiERE of &k the-uRie @espagiong uped brawbjeqt ithediervil baginging Fisys proytRDay 1 and
contxﬂt[mé‘tER%h a0 distlales th@foﬂ&v@{iﬁ Iﬁn&d’lﬂlbj‘eaﬁ Wittek@Rerdd infull6h-associated temperature
Monoc| onal . ant i a%c;}ﬁ

eleva‘}\& to, GﬂSg%’% ghog E{u80x1 aﬁsﬁ)ngte sylﬁ%t?%sdxmy entreetﬁﬁ@'lptcc)frex enag%acetanunophen,

diphohkydraadrte] or aepegine. Nott-éxyainieanl herhatdpbieticl2k @vtikfrstars@ayde givaihistered for NCI-
cmt@@@@ﬂ&kﬁgm pat hvvay is inportant for cell survival
Carr avva¥ et al. J. Biol. Chem 270: 7111-6 (1995)).

I n Thgin ‘E"‘é‘F‘I‘%SdeSPIbSd 9op s A kshoFHIprQ vepERs i thegignsor %(?Ptamsr%P‘@nan cancer,

primar{ pari?@eal Bar@sdnd @r PNeNA tybp Cardidoaia a8 baluate RN bneRR @RFCH the primary or
uryvl v

scoidf eRPED RGNy B U R RPROTEY 1] fithpe it e
comyifBoen cét’erakumaffar@rﬁmmﬁbm@\hé sho8gtea@lmprdveinedt Apany 43B5igns or symptoms of
the cgﬁgmoﬁﬁa@eﬁi t(g 1S ?ﬁ‘tglug ?és%éﬁﬁ Bad_ﬁ%%at@wm ‘%ieﬁaﬁlé‘xﬁmﬁﬁ@ or EGFR

can initiate these pathways in response to heregulin

or EG-, respectively (O ayioye et al. M. & Cell.

Bi ol . 18: 5042-51 (1998); Karunagaranef al., EMBO

Journal . 15: 254-264 (1996); and Krynskaya etal. Am

J. Physiol. 276: L246-55 (1 %9)) I ncubation of MCF7

breast cancer cells with 2C#% nhibits

heregul i n-nmedi at ed Akt activation. Agus et al. Cancer

Cell 2 : 127-137 (2002). Moreover, the basal |evel of

Akt activation present in the absence of heregulin




Response will be assessed at the end of Cycles 2, 4,

6, 8, 12 and 17. Measurabl e disease will be assessed
wa@giongo3he Response Eval uation Criteria for SoP¢TUS2005/021286

Tunmors (RECI ST), by clinical evaluation and CT scan or

eqUVhaaik dmtned iResponse for subjects with eval uabl e

di sease wi || be assessed according to changes to

CA- 125 and clinical and radiol ogi c evidence of

di dease A PR G sesing Pesinraravistant 6#esT poiRstyd o thigropscongifiag of ovarian

the i ni tchiddr, ﬁ%@%ﬂb@ﬁllcﬁﬁn&iﬁa ahECRIPRS @be cE\b&Hohia,bbr@rlsmg administering

|S ggjs te c E) fﬁ%g’gﬁ%eé,bage@g anéé%do that n mlts ﬁ]t:‘:l?dlt QI’IaZEItIOI‘l mare th]ectlveﬁtt an Trastuzumab

SSNE and have a
of HER2 aphaspingtapblad dhemptigtaptutis agem, cadhan smaqupppreffective to treat the cancer.

Spec i me he ;Ir-lgﬁodfo@ LILIQ\M W‘Plg.‘elg W ‘f-ﬁiﬂ@ amé@ len@ssto ‘ﬂbxlnim ﬁ ®f HER2.
assesse Pri mary Ef fi cacy ol nt gl‘ ession free

surdvi valThe methedeof epifyi 1rY5é‘EFelB)$he |PW32 §’t“|b@jié(tlsc})re wamdds s rent

usisng REG& Rdth&irof G- ch 5t kel paddgRsy, clafn@lwhendin i antfietab@itd diémotherapeutic
of assi g stu . Lreat ment of all subjects in each

arm Pr ' einbch ¥ee survival, as determined by

i nest | gl&t wethaobapewefiie presiding IRBEBTeiTAtun@ASaDIS frgh tippptignt displays
fol | ow RgRl Riiigt i on of assigned study treatnent | n

each armin the foll ow ng subgroups: Subjects wt

detlect abihemeedosFamSrvheiERs fumof fapale frgm the gxfisptdisplays Wﬁ activation.
no 7det e(:lthabllatﬁod'ﬂi bikyaIns ofthe ﬂrlERﬂnga:Gdlmsl‘aﬁthEBultsSe @ifgArment in survival
[E)]:J]; Iaf?;% o*ve ooa ther%]tstreea %ﬁ ?VEhtxeaPtque%'JgglR éﬁﬂg? utiggent only.

pr &gr essh hgmetb_qd oﬂclmﬁ thish TEpdis i a@mmq:mﬁp‘gn Qipgrgssipypfree survival relative to

assessed, gaitnittehteSHii tsecmnatamolﬁ@&@m&ﬁaﬂapame ageft chipe

following sub W th detecta

of SHER2 B PPN B B0 A PR HG 0 BETLBTE A FRive o patent
mar ker s tehtedikiR2hcagtmeishblitomhemdfigripetiv agatt ogly. t r eat

pOS@I bl Srpl) ﬁgtﬁc%aof %@%mé’ & me%fegegmg nglﬁxs Rfﬁ'ltcﬁ I%{Mts 1H§1yobg¥:§tlve response.

pr enedi cat ed serotoni n antagoni sts, steroid
and/lor 6@92’@&?‘%{% &8 &rhiclyggsulfp ’@\?é?ftlpleéf‘rre%i’?‘é%t p033| bl e
ra81h stﬂedlamaj caelmﬁl lt)h/ﬁi‘cﬁﬁhlﬂi&n alpmﬁw@pdﬂg topl cal

ﬁéom t élﬁ{ne dd)f %nlg%%e! %?he Xedmﬁclalms whereln %eLrIE tﬁ)io%! iseadministered as

tro re’a
rredl cat iadpslingrdoss\oé ppptdranaply i ex f@b@piahyaipprmatﬂsé@ Theyabgut every 3
subj ect Jjathe interval beginning 7 days pri or to Day
1 and continuing through the | ast da nefoIL up
perifod. aBphedd agea° %%wéerof erige! e ?rsﬁtha HER fijpeely s administered
t enper atadh @os€betwveaih bfapBoitateh3R5Ehg ddminBtelee Bbout every 3 weeks.

I nf gSI 0 ass (!l aftc%ilrﬁ%r vm% %Wﬁ }?a%mg h&%ﬁ at a dose between about

synpt omat: &5 acetam n GRS
or neperfioﬁmgﬁfezto NSPmgimirardayre redd théﬂmlm}j@? etic growth

faclor s 1B heRby RIKY b &tﬁﬁge(ﬁr%rclamv@&n @ asltnedbolite chemotherapeutlc
cytopeni as.. The patjent tr %t ed as desc g} gf &
wi || sh@imhis P EHE PO oLk aVighany ?lstrgg}m? ﬁgﬁ“ antibody.

ovari an Thaneebd of tlhimartywipeds the niedlg tledweal ndemst @ administration of the
fall opi %?er%ghtgc%gxﬁétﬁ?agamg%ﬁq%\é@ avlg% FI C?%%thO%%?th@ﬁERZ antibody is

nor e ary e acy endpoints
Mor eoverapprPﬁ@atfiY hlﬂPWU‘mlqs%y stant patient treated as

des@r i beghe 3RME o\bihith 17N RnERNIL Ridhidg Watweén RG&aEtU&lH BdRin@@on of the

Genti t abi ne WI || show greater i ovenent, .in.an
t he si gn’ﬂlg 11’56[13 IB?{%era%?utlf Wgnté}%ﬁglrg?st ong & réﬁlrétbont th?O%EéRZ antibody is

pl at i numppreﬁmaélﬁmveqhmrﬂeem treated with Gentitabine

onl )ﬁ Vmalthemahocd o?z{n??ng ofc%’almsjl to ’%‘ &E%Jelé&ﬂg arttlﬂlretaﬁoﬁ&%ﬁeln{a&erapeutic agentand
pl atl numresi stant cancer se ecte rom-t rou

consi st ithegHIER2 a3bady am adainistered cqupyriveilyyo ﬁ'érpf‘tteb‘n’ééi single formulation or
car ci nongpagidotdlafiRi an tube carci noma, conprising

adm nistering to a patient a HER2 anti body t hat

inhibits HER dinmerization nore effectively than

Trastuzumab, and an anti metabolite chemot her apeutic

agent, each in anounts effective to treat the cancer.

2. The nmethod of claim1l wherein the HER2 anti body

b| nds to Dorraln Il of HER2 3. The rrethod of cIa|m1

11—~ . - s




the HER2 anti body are adm nistered concurrently to the
patient, in a single formulation or separate

wo oo BP8 ons. 20. The met hod of cl ai m 1 wher ei PCT/082005/021286
cancer does not overexpress HER2. 21. The net hod of
any on@hotfettiod ef qiaim ¢ eHirvigthe paasenocs it PRERPESRBRT si ng

agm ni %‘L@efn!:tm d'it @9&19 Relne Bx%&@l‘h!ﬂ ElhigP ‘ﬁiﬂﬁlér@:oralgﬁiﬁg adn@niftérag a second
pati ent. . hod of claim 21 wherein the second

chenot H@FQ}B@ERCPQ? aé@‘b‘ﬁtthelpguegtel ected fromthe group

COnsi Strhdigetdll oftldimX BMRrcinR3ed chihaterapquliadzem tsdsted &em the group
chenot hera ey ent f¥Edakdd &n rrl Eh@rg e t, anthracycline,
doxor ufSPEP % ?axaf ecan eblta%a%rgqarﬁexeé vinca afega gfn

and TLHKip@86al d@@rubi?ﬁhetomﬁoﬂfmetfex%?nymé Akalpje. at“h‘éLK

prgcedimng GhalFEy Whek tk Bre@eﬁﬁ@&lﬂﬁmhemmﬁat&ﬂ& with the combination of the

conbi nat i on of tn’e anti net abol.i t e

agent éﬁ‘d’@eﬁédwoﬁﬁfa%‘%e\feﬁt@gﬁlfﬁgﬂ] ﬁ% esr‘fgf‘“ &‘s&%e?glstxc or grester
or gr eaﬁaﬁaddﬁthameadd;ntbemmttottlfeamaaqntaut| c beneflt to the

pat ! ent pc? IHE &he??ntx%%tm&lt@iﬂ{'ﬁle%om%@ﬂ drink ée%@ﬁﬁﬁl@lnd the HER2

Wi hth |na on O enci t abi ne and t heHER?
anti bo d!ytlhOéssmdutt%m P pynergistienes E@’P‘%‘ttﬁlaé addiffve, bpnelit ta fhe pHigH:
addi t i Ve mbBEREdnk ode®f thd\Rechiidsl cﬁﬁlﬁs wh&&n thd HER Ivdtifodyis ofaked antibody.

an one of the prece a| ns bod
i bod’Vle ethod of any eng © gljﬁp?eﬁ WOI% tllerk—ﬂ%lﬁ%gmgsgs an intact antibody.
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