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Met has been shown to interact with other proteins
that drive receptor activation, transformation, and
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f. d t 1t
EGERpifRR aepmperol hupfh W' e pnSontluling Fp s A3RT n Rkt Moyer
J.D. ki alhaBSEW}iCztncw Rey. 37y48B%)0akipng liliGH Ry aediow Adsidompnsaned adti@ag against a

se research effort (d 0 .S,
numlr_% \RII% ﬁéﬁf{" ex;geskmg %ﬁ?t}lm?:rr )éeﬁgéraii% r{?@galck,‘]\fvéd?t gf(ﬁ 299) J. Pharmacol. Exp.
Ther82983799ﬁ23ﬂotlﬁih heedemodstratee I’achvﬁia irsMinlidabtrialkinfa nunB@O)indications,

incto b B ekt R SR B Vi M TR A p P rerer

SoleﬂG%Rak(maBQramhanGwCBn romgbit 20:pa cbetrdcut?3B), CBICI (Ood, M., et al.
0o 3GEBLTG St B B TG TRL PRt g0 s

Cancer R %ﬁmﬁﬂﬁ abgractl'%ﬁ,bﬁncs R.JSet €1 (2603) P{o2 08h) SoEX@lﬁf Oncol.

22: 4% ?bs’[rﬁg lg%l&l é)?lase &1[ 61621} erlg HSIP mo%ﬁegapygégmﬁf?tl?fﬁolgngeg s&rvwal
delayédidsbana prog®ssi@tand kelayed M3k nikg Oﬁltm@ct‘aﬁcdrmelﬁbd)wmo’sen Batients with

o B i 2 A 5 {8003, By 5

Sup[ﬂkmhemt) Absrest702p). Bng&mﬂér@})OﬁﬁBU%ﬂ? pod'QhﬂIDrhg Alniistretion (FDA)

apprey ﬁfl T%%g)%%)&ﬁgﬁ{le téeilg?me(nﬁ é%?; gl} ]tozzragg/rad\?’aﬂget 0 glﬁ%ét?tlc non-small

cell ﬁﬁhl@dfan&fr 28SCIATAfteTainae yf at Jeast oaﬂﬂrl(ﬁahaﬂothdr@,y r@nﬂen ( 2003)

Nabuipfﬁﬁpftj’)“gﬂqcmg &m(&emen Zet%%té%ég’dff%gr 1%[}{8\1@% lferaﬁ)tles are still
bemfsdnglntcatu on No: us 2003/ 0157104) Erlotinib (e.g.

I t
|e; gl Aetsh gfers c1t dvhgrelmach élgmﬁlq rllt R%%{)nﬁ&%?l%[l%aggns arg | 1r)c0rp0rated

by refértirce jn theit ﬁttllreny b has deronstrated substanti al
inhibitory activity RS a nunber of
human tunor cell i Mt 59:1%]%( 1 and
b r é’ hspremmnm‘ntl()mﬂnyede&bOﬁiblnemonahera[ﬁ$9@r7t)eaﬁi@’mlhoR%B:al condition,
such a%%ancer %heéegl‘rg gﬁ n%e? anta!lgr(])lnfs:f’ais coen\llballrll {hoarr]l ﬁ?ﬂ‘?{ ?agoorﬁa} t'ileartebeydproviding
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nunber of EGFR-expressing human tunor xenografts

(Poll ack, V.A et al (1999) J . Pharnmacol. Exp. Ther.
wWQ@2Ww/17®%) . Erlotinib has denonstrated acti vi t RCI/EHS2009/036314

clinical trials in a nunber of indications, including

. .hea neck cancer (Soulieres, D., et al. (2004) J .
Slgm?ffar"ﬂ?%d%lfﬁa‘”ﬁ “77), NSCLC (Perez- Soler R et al.

( 200dnk akreo(G the A’(Vent%(provﬁeis methQixcadltreath@ a 34:@a; inalkshjé@ebmprising
al .2003 . _Am_  Soc,
odmigf e oI55 i Ry st oy G WA b an EGFR

antagonjst.et al . (2002) Breast Cancer Res. Treat. 76:51 15a,

ab%tﬁa{nq;glﬁc 34 511’1eé ‘%Igg%iists échgl{dF élf ari g@t)(hml? ﬁ)to s?)lﬁlgg %An} ﬁecepgors soluble

HGRvatigdts, agathet bfpebumreetﬁaexra Ryecisic gne-mecamtdry cpicdbmaipadecules, anti-

viyval , de d del d. . .
o iR R RO RSy Bl PaBo Gy Bng e rn B i antic
metswiublsdyadvanced treatnment-refractory NSCLC (Shepherd

SlEins oS R ORabe Potisy ot RmRE s ARG Y Sk PR (Dwin

comprizad oae or R gf ORI MG CDRR N al(d-_@DBS appeqieact dEﬁiR@E‘iﬁ Figure 7 (SEQ
lents w

the t 1
10 NGt P A DS Bt P TR B e domain
comriNBigload omhidre bf €BRIWCeCDR2AC dnd @TIR300@ sqauémd€ depicted in Figure 7 (SEQ

10 N TR BRaRE SR PRETE 1 Jeng st b BaREPan PR 1-HC, FR2-HC

FR34H(EzrrﬂmRGSH®Eee1ueicé Hépldwli ingigaUBEQ IBINO:9ef2gr Birnoms embdd@ents, the

e S il S E PRt B b AT By PE PR 1 soogep dopieted i

Figuerit (SEQtID NGBUMYARYs ok eifiiblbediinbIvENAd aﬁlll-cﬂ&ti‘armba&emmonovalent and
i s for treati

: d
com ST Dg el B L DR e RSO ARDESe A EIcR (led i
Figutb-mEQaDtI\ﬁgdn) st is conbined with an EG-R antagoni st,

t h f t anti-t
¥ 0 s S SR AR RGeS e i phsrgin e Fe
l‘eg1® oompﬁm a first andsibgodd polypaprip, wibnai thdfiristyiobpeptida gorhyristhtibe Fe

seau gt o TR AR o R e R b el e
sequambaquec‘slhst?lgumﬂ (@ﬁ@ IDle I&y.e not limted to, soluble
tors

pepl% ?ng 6:81 gtgmf?]t 1ihe gr(}%le C-1 tg aélltl d \é:?rrnbrélls%%éai) a??s?g@eptu?e rﬁg{npnsmg a
heavs i varable doth@&s havaind the sequaice:ant i bodi es and anti -

QV@%%%@?@%W%@W%EM%%@EE?&@MIBFSNSDTRFN

PNFEDKIATE NV R SN T ARG L SSIMSAIDSAS Y G BYGS VAP tD YWIGQT S TVS S

e ROF T A B RN 2P Y G R e i
in Figide I3JEQ IMNSOIB; antijb)cd semmmmlypdspedammmﬂﬂg a tigifehais e&riaéle domain
haiIi ht chai n variabl e donain conprising one or nore of

v ltﬁﬁgf MIENCOR2- LC and CDR3- LC sequence depicted in
DIMMSQHPS SETVSE(@KWNSI:KssqsLLYTS SEHEY [eAW O QREAGGSPRIIEY WASTRES

Gvﬁg%ﬁéﬁgﬁgﬂgﬁ{‘ sequence dggw‘%ﬁfﬂ% @r"gur € E%@Eé 1D NO:20),

and CIDI dqhenBe dP)ctedlimFigory (SBQ oM iINTE 8Y; Snd {che third polypeptide comprising the
Fc sequence depicted in Figure 8 (SEQ ID NO: 18).

In one aspect, the anti-c-met antibody comprises at least one characteristic that promotes
heterodimerization, while minimizing homodimerization, of the Fc sequences within the antibody
fragment. Such characteristic(s) improves yield and/or purity and/or homogeneity of the

immunoglobulin populations. In one embodiment, the antibody comprises Fc mutations constituting
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i ght chain variable domain conprises FRI -LC, FR2-LC,
FR3-LC and FR4-LC sequence depicted in Figure 7 (SEQ

WO BoNDI 1691 4). I n sone enbodi nents, the anti-cne€T/US2009/036314
anti body i s nonoval ent and conpri ses an Fc reg| on. In

“knog% paingt lggeosld Iﬁs nd;c{Ere(ém% g%;%? d%%g%o%o&’ai mp na ]% oF ‘}iloennc%g be one or
morestiis 6A§IEU368A atidi@ Yauorv Fd ®lypeptiol sdne A tcavai Anut0iep carstesST366W.
o SRt oS PG EETRIL RSB,

6987??,@[]{)@665 'lig S:@TH%BJ $ES27$1]’1EL-E§80 WGBY@&ARQD]@?ZIMH 4[7@, AMG

102 ihadct bR Byl a2 MO TR BT a0 S 19 v

470, N@Cofh@)l In one enbodi nent, the anti-c-net antibody
SO nbhih FRURE PhE oBoTaEh P PR mer

asso@l@éﬁ%@%ﬁ@ﬁﬂ%ﬁV&NﬁﬁR&ﬁﬁYﬁﬁTaﬁMW%&Wm MDESling (e.g.,

FN

mitofiy %@Wé@ﬁfﬁ&% PS8BS AN APY AT PSR BRANEST sV

phospAsSBat{cBERY3 [kDadGhedlA9d, s(ljgﬁlarlmgs eqll groteraen,cell ﬁﬁlgrhti’bnﬁ_te@lsm@wal cell

momb TR BT BT A S O B PR BB OrgplpeHen

mecl(aﬁﬂmr ingliudigg distuptidit of tia@idrie. ¥ aHGAPbiadido el methawnketthospherylation and/or
.e nc.e.

cm BEEP TV SVGEKVTVSCKSSQSL L YT SSQKNYL AW QOKPGQSPKLL I
YWBSARES of EGFR antagomsts include antibodies and small molecules that bind to EGFR.

Efv T NG 207 A B Qe TRt LT P Guied o
USS4SERD, ILUB5NG00 B)IS5654307,)S 587963, B R0 pa a2 6t 10,008Hrb S93Ag
usor] B UsTEIEE TenERLE RO el b R i S
US6348dsy, myaeozsaamsmmtw(?9alhml_, Prango00ss, W09909016, W09924037,

I 1 zat.l Qn,
wo R o Pl e R B Lk PR PR PR b
molechiaE@@Rapiagmﬂi?s(itsc)luddmlweS(ljlz)ﬁgﬁ7d4 a:ﬂdﬁmlf a(f):sﬂrmm;tnaiaﬂdigﬂz) PD
15390 ORE pintorhutds -y SRRk el ER S Blns PP e
morpholusytptopbiyig: qmmmmyan dlhychoémimde,&ﬁizddﬁc} iosd” (zrD1839 gefitinib,

Astra}%%f py Oﬁ g%]%g é(E anL mﬁt&ylgherr]l 4261:}1{}0 It(ﬁl'ina(z)oq]rgg %neca) ¥Ex- 1382
(N8-podhy@peptiluvde,-phangd)- Hzcamethyl -pipidrain- 4}511)@)§1ﬁmtde[5]28¢’o]§wm1kime 2,8-

diangit BTG M I AR S ROBIa0 BT CHe 7Bl

]pyﬁiﬂﬁiﬂ@yl Plkrbd7 R)-6X4 I&Bﬁxyﬁ‘ﬁsm‘ﬁﬁl pﬁﬁ@leﬂfﬂ)amﬁﬁ}m@mﬂmii

102 ag g%%%@ﬁﬁ[ﬁ% Wﬁlaf’%ylﬁf‘ﬁmlﬁ" gr,;rq ¥lin§/§%%&namide); EKB-569

(N [@{Iﬁ{ﬁhﬂ)ro CHluebdbphant] peim] St@arﬁ)ahetbe(ybfs@dndlmy]ﬂ-GE{dlmethyrammo) 2-
buteléafr}l(ée ,tlapa?lglﬁ é’?{lkgﬁ 5?96(8?181 g{l %D@ﬁ (?%c 1éna tra%enecg) CUDC-101
(Curﬁ};tcaneatmlo(rcl 10RBMNSER B8 116- fm[(eemiym pmlgnajrl)mnyhy(l ehanyl]-N-[(1R)-1-

pheng hé/gﬁ lga)f(l:’rtg %%%ﬂ)xﬁ 1 el(l) glm?nlgn@%%gig gﬁ)l I?Jr%vartls) and PKI1166 4-[4-
[[(lmhqﬂxahmtyjrlmnumj 7HFiiy3rold[2)ﬂéE)yﬁmdilr&6-®ﬂ phe@maﬂﬂi)@@)zzmmwams)
proliferation, cell mgration, cell survival, cell

In a particular embodiment, the EGFR antagonist has a general formula I:
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nor phogenesi s and angi ogenesis. These effects can be
nodul at ed by any biol ogically rel evant nechani sm

WO p@batieny di sruption of ligand (e.g., HG) biPdi/Oosonv036314
c-met, c-met phosphoryl ati on and/ or c-net
mul timerization. Exanples of EGFR agoni sts include
anti bodi es and small nol ecules th bnng éo EGFR. EGFR
ant agoni sts al so include smalk} moleculles slch as
conmpounds described in US561 . 105,
US5475001, US5654307, U85679683, us608 095 US6265410,
US6455534, US6521620, USE5H 6 \(S6713484, US5770599,
US6140332, US5866572R")HSE 402, 6344459, US6602863,
US6391874, W0814451, W 0838, 909016, WD9924037,
W09935146, W00132651, U863 459ﬂ US5760041, US6002008,
U85747498. Particular small nolecul e EGFR ant agoni st s

cl ude ,CSI 774 774 |
pnd et e b 5a 8 S ot hoRs Y o BhsoeheRine,
N- ndis [ (Bochl or o- 4- fluorophenyl)an1no] 7- [3 (4-

o Rsberiiish PRBRRIHS &) RS ke s ipgen. hylaghvdrony,
hydrbstyainino, AstioxgAeie (gw)n;ldlﬂ/‘l,lfb%,]@ﬁt_lo trifluoromethyl, and -(C, -Cy alkylene)-W-
(mwéﬁ%%ﬁﬂ?nQ%F§§n§§§2q¥kp§enﬁh¢an1no)-qU|nazollne,

( N8k ¢a3h Bhis ddopehdértly oelect@hfenmy R aNZ:, (A 4-atket dupsbtitgedleyr dydian svherein
R’ 1s§81éﬁ[%d 1p élnrl Ithrpg(rjoou %er'sls?rl\g Xf&KPO%% n%RZR C%)ﬁm lQﬁOR -OC(O)R, cyano,

nger
A an(l (RR: &2 [SZC {((Aalkpl’; &A sl 1Edeb§/ﬂd):1al}7l hydfogtrbrRys R'Gb B], 20B% or -NR°R®; A is

selec?ﬁ]ﬂp[%gl lzlaerﬁhné)r p%h Hy[l)}jrroh r? I4 RS hp e%er 211% }1 % jmlﬁ%zlgO} y]7 H_pb/rldon 1-yl,
«(Cy F(E40dlky[eﬁ¢)&02f])pyl’renmydpl’fwyl pl@hyl@ﬁféﬂ}amz C, alkenyl, and -(C,-C,

alkyl(sréeégjé))gkéfb%gi@%%e g%' Jr%'&, \xgllerem fdh m(l)llet{]eg r] RSZ :(5)[%15 tz%n ARRE are
Optl((nN-b[ b {t(uﬁed:lm @k 0o thrck halo mphmemd; armlnhemﬂhd BroayienioR7-ORAaxd -NR°R

are tlona subE)‘utI ural‘.X ker Br é %d rreéohyan i re ﬁe al%%gﬁiles( (%e 211{1 OP[%Onal

subsﬁ\stn‘tﬂie nlﬁmaal y sGIDEH &I halour R%,)Wlthahﬂﬁb‘tlsmﬂhiﬁ t¢Chetd088ihs are not

a““?%ﬁf% P2 SR 0i per azi nyl ) net hyl ] phenyl ]-N-[ (1 R) - |
phengalchhy I111depe?1|db1plyrsele)dt@{ 2qn3 -NH $ORT, iphthia kivnidle 46 G

alkylsu onﬁl%mel%osbsel%%%mﬁ]d%ofa:‘rgzt?ll'l?_ssl?llfon?/gfmrtozg' 61§eél?flu[feldo Ejggio Réohcil -1- 1 2,5-

dloxb’(a/nohdm—\Im?é\@QR@G{CWaarlltams})lamlhm waerpmrﬂ issdlated from halo OR , C-Cy

odi R onj.st neral formul a

ammFggﬁﬁ Hagcdor%§ﬁ§§FMA WL%%H al gyﬁ%@%@ |ﬁgg?g%#§tgﬁ

alkyls@foaylamiow, iepfamide (bmzendadf(myhmmm 3 shﬁylu&,ldoo?. o8qpyealkidin- FR—]yl 2,5-

dlox?P§rg0p9 Ul %,Iil %{1‘ kloy(l%/ ?f‘) a%a%%ﬁa)l/ndlr (T)Tkﬁ h%u 238 tl%% S&l;sltl{i]l% y lor2

rogen, oXY
subsgtuents Mdependeuﬂsesetbot;ed Grymrbelo, €r-Cf dlkbcb,rcamm huyﬂhanealﬂ&nyl(ﬂ C1-Cy alkoxy;

- | kyl - |
0 013&/8:&%4 ?1%% ?r\e/\'éagérgg%}yﬁrklw rC%I‘bO i y age cbr‘pﬁ gd form a 5-8

ndep ena y sePecte
memB&redriog Ghtiflalek ¥ or 3 hddgrdatorat @d:ctoglf fmm@ andherein RO is

Sé h{e & é?r%) %1 o’{f‘ck%%{}loo%&f %5} %g)’%{l{él{%g Rgfl i Sub&%%ﬁgﬁ&gRgndently

seleqtesl fmml@lo &Ky hkoR6-NR'R ndé gfgnBent | y hydr ogen or R5; R7
r 2% egcrh R %ﬁg%%endeﬁy s%&:%t%!i ?rgltn%gdlfoée%nhaﬁ& %?&ro%l %O Cs alkyl, -

nnrp Yino, “pyrr o
NR Rénaldmldh-alkoyy,,WMFepthc dbyl-rhoigties of sa1d R’ groups are optionally substituted by 1

to 3 substituents independently selected from halo, C;-C,alkoxy, -NR°R®, and -SO,R; and

R
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-(G -C4 al kyl ene) (CO2H), phenoxy, phenyl,

phenyl sul fanyl, C2-C4 al kenyl, and -(C-C4
wa@kMyherne) C(O) NR6R6; and Y is S, SO or SO2; WhEF/E52009/036314

the alkyl noieties in R5, -OR6 and - NR6R6 are

op BeRreu e BT e Ty R Hoioekl bt -lIS) epgignafly pubsitud by

hydre;NRﬁRG” afNRam. onal ly substituted by 1 or 2 R9 groups,
wh id ' L

st Pl AR e R R b &5m 8l i & b Y PRty foguta 1
seleatddtfiont megmnpwrs@uﬁgtﬁt two heteroatons are not attached

O D BT R R Sk PR -
[3- (3ahﬂ'@¥d>>®pﬂ0f>sﬁﬂ1’4yh)ﬁﬂeﬂﬂ] abgirz A2 t@mirberteh egiyhylphytyalioo,
aimeioB AT sy By Tese S e e Bty i 6.7
dimetitoeyiimazdtihol-y 13- (s eheytppenyl raamind) ab g;dim&heyqiRaz0hn-4- yl) (3-ethynyl-2-

et D ke e o s S0 1S S iy P AR Py S oems (6

met}bﬁmlﬁmyliﬁunohmnmhﬁgqﬂ)f-myd E(mef}@nyll&epﬁﬁfm hhéﬁykéﬁ)adloxyqumazohn 4-
i din-1-

2-0 r.rol.i I
s PR e Qi s e R R B S g e D yptieny -
(7-nigtdpshazodlin-ed)aynint; (6Fetlgfnslpbﬁlty]){@&t@um%ﬁ‘m@mﬂmmml}dnazohn 4-y1]-
.selgected, fro 0 4, a t hane nyl.
o £ R D3 SR o R Y vt O P PR e -
ethymyilpenl RS- granibimpquitiaaolivdd - gzlbramheywaamen@lhmanﬂled }ﬂ)a(3fdﬂ’[ym/]@henyl)
er gat ons

am1n§,8(|§ ﬂfyngel% lpn(’}o—mgtgg)gfraﬁlgmlwn a 1nea I’(% &arE (@7%11%320111’1 -4-yD)-(3-
ethy@llmhyl)amhme;r(%h@orsﬁbsdyqﬁmﬁzehh h}yl) i3 %thyfﬂyllﬂmbﬁl arhiner]6.3-bis(2-

e SRS b FShEE T, S LT
dlmeltm)dﬁﬂmﬁtd(ﬂﬁnm -yl)- smine;:(ba:hcforfochldsryldfengﬁfﬁj -tidethoxyuythaooliyis4-yl)-amine;
(4-azf ogthyﬁég Z tdlinéeé,[ho lgrédlz Gk grarélb 1 5 a—%(tggf(%f’l&h:é%ﬁ)g :—ngetfla%gulfonyl—
qulnszlobﬁ‘rtHyﬂ)l-ﬂheﬁb hy-cthatsolfahysglisdzolintéiyt) S 3 ethp@rddibhipe; (6,7-dimethoxy-
BRSO RN R AP TG o
yh-phyyi]egen:; g6, 7@15—(@&nealhdxy46tmm)icmhlaidhyl 4sylb§tetlhym§fb2}nbmyl phenyl)

o {85 0 3 S VTR BTN A TR T oo
(2—cH10rS&th(eE}t)epi1rfaZ(mm4t i’i]a(3ga“th5tmpl ph}tnﬂ) -sinineg [©f2- chloro ethoxy)-7-(2-methoxy-
ethO)gyS—iqﬁi_n ?Tl(/()éqéﬁl ohen?l% }/nlgi) ﬁéé?ﬁi(s)—)@/—a%eitor)](g—zegﬁ%(ﬁ:qzrlin)a}F(ili_n—4—yl]—(3—
ethylﬁy:ﬁ-pbﬁ\ﬂ)hqmimxgﬁm(dayhynyl phyghylphien)yl-(2-hydmixpethoxy)-quinazolin-6- yloxy]-
ethar({..lotl:‘> n&’z(% agzez%oxafl qthox edj 7. Q Tetﬁlh%/){] éﬁl()n_?ﬂiqu{azl)hlg ? yﬁ (3- ethynyl-phenyl)-amine;
[7-(ABced- hb}lnz&)ﬁﬁémdﬂ)owﬁﬂmm)rqommhamﬂl -(3- dthyly)-plamiyvemine; [7-(2-

aceto%?—ﬁé{ow@fy%urpﬁ}éoz e.thOXX]-) %ﬂnjaz?lﬂl e¥l|]] §/ h\p/]i% I;i)y?r)yl) amlne .2-[4-(3-ethynyl-
phen&ﬁmMﬁ@hMWy}qﬁhquﬂmmekﬂn A })lex(yBethaﬂanl-H—@ ethynyl phenylammo) 7-
(2- m(: ogy etgo &E%{L#éazzg rm} jdx)}/i] fth?i?l e% |:] ﬁ e]thafﬁg rpx}lleslylamln(lgg -0-(2-methoxy-
etho(ﬁ-qemhqoﬂlyﬂpyﬂexm#e)ha(l(ﬁ [6-(2-acetoxy- ethoxy) 7-(2-methoxy- ethoxy) quinazolin-4-yl]-
(3- e{@nﬁ :J %2 A >; hefléy 'Ph?r']rg/f)h{% (2 rI]l’ie]- c}%xiyqﬁ)fyﬁ%z%lm me}Pyl piperazin- 1-
yl)-eghloky] allmlrlamhn(%ylY—anhlm'e(hctkyqupmzl@-l['] @-ethdxy-cfI®xy)-6-(2-morpholin-4-
yl)- e(tbelotxx?l%%%azgllmggt g%élmﬁnhezel ?é/ %)dleﬁlr(pxﬂqgﬁna&o%melt ﬂy E’:y et]?y%?&%et)yl) -amine; (6,7-
dibufoSyqeirayalipt lpﬂefwbynbf@hénﬁ}fl) -anoha) €n@siiibdpoopykainan)liguiyin@el
ethytltyn?zhéil)ﬁi;lnn;}iln%ng (Ihgth({xgqlluaazo tlﬁfgl(S ethaf oyl Iﬁet}lyl pthyl) amine; [6,7-bis-

sul f onyl am no] qui nazol i n-4-yb} -am ne; (3-
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et hynyl phenyl ) - (6- guani di noqui nazol i n- 4-yl ) - am ne,
(7-am noqui nazol i n-4-yl)-(3-ethynyl phenyl )- am ne;

W@ 20ettimgpy | phenyl ) - (7- met hoxyqui nazol i n- 4-yl ) - BEA/082009/036314
(6- carbonethoxqu|nazoI|n 4-yl)-(3-

b B NP Py KD Shiiypfohenst 16-C-

hydreaRathey)- ?-62 helbb sy &hoxy)- quinazolin-1-yl]-amine; [6 7-bis-(2-hydroxy-ethoxy)-
qum%ﬁgﬁl?]i)w ((% ggf%glbaﬂgﬁ)zfa%lrlle?%@]}q lth)g'n:;,/l Sl‘tlen la 1nopg I&/ n)ethoxy ethoxy)-
qulnﬂhoﬁﬁﬂhleMchm(IBJ7Fd-1p¥eng)/=qaﬁhzmﬁn 4-yl)-(3-ethynyl-phenyl)-amine; (6,7—
dlet}§JX§éﬂ1}21ha%8hn 4 yH (9 t%?nﬁ I%ytjhgoro pq{enylfI L%te;f}gﬁyd‘ﬂé’fho@%ﬁfnhz%hﬁ 42y])-(3-
ethyfyd-defiochoieeylyhmin€;q ,7-ditithoa vl oixyglin-A az)o5ethydylyd-hetapiithenyl)-amine;

(6.7 B R A T R Y et AP S retsg 7-methoy-

qumazahinywy)L(pheﬁyﬁ)phaml)n emlné hp erﬁholﬁEtHyDX yrgthorpgahazokin-4-yl)-(3-

ethyt?y%%%f—%fgfr{%}%’?ﬁa&qc% glbsiqﬁnﬁthﬂ }/tkl%x:)y ctubl}agggprﬁ ¥l§/ 3 ethynylphenyl)-

aminph@rytijocardonyhelyl-7-methoxy- qumazohn 4-yl)-(3- ethynylphenyl)-amine; (6-
ul.naz

ammL)((%bOéltyh‘lye%§yE7 nﬁltr?@( ] 1Pazogrh£§/))l(g rﬁtlﬁfélylg enyl_)—AélﬁXrlleJ, (6-aminocarbonylethyl-7-
ethoi;@qlﬁndzolmz( Ql-)-l(@tehly){ylpl&tnhl())-)ajﬁ)md](ﬁ m@darMnﬁlﬂyth]yl-’(-&elabw@y

qUIH?ZQhIé ﬁ]ygo(g et]%)ﬁ%@)g%/ yi? gq’.—?r%ig%;%%%lﬁﬁlf@ylﬂ—propoxy—quinazolin—4—yl)—(3—
ethyn}e;iﬂayy‘lyhml}ﬁh;qwm)noc:ﬁh@nyhnethyl 7- methoxy—quinazolin—4—yl)—(3— cthynylphenyl)-
amlnLa 6%15121% car OIE’I%%/I?)]I 9( ;é)pmé)f)%g/%liﬂaz% —g{)??—i(eé#hﬂg};lenyl)—amine; and (6-
amn{oﬁa,rﬂ(}nbleﬂly( 20 @ty@qm‘na@@lh%yl)—(?q wthyaﬂpﬂehyl) -dmipk] (6(73Hethoxyquinazolin-
R T e e BT L
quin@bh-il 1y1]6xmityd; {6;}}])15 (?}hj?thqu e}thoxy) qulnazohn 1-y1]-(3- ethynylphenyl) amine;
(6,7 515 )gé ]meﬁjg%g g?%%)ﬁ wlma% |y§ 2(3 f)(l}/en%s ha%Xe) (8")' dR& Xycrfﬁinazolin—
1 yl)E(Z—e(h&nyiblhemle)—aﬁtﬂap()ﬁ)e)hyﬁylb]ﬂenm&ﬁmwamlhiﬁmyl)amqmquamzﬂlmrﬂ—yl)—amine;
andgzm%m)?n eth ybé?%ggﬁ@%ﬁ%ﬁymm?ﬁoxy) qU|nazoI|n 4-yl] -

(31n :epdmyamjdr emh(ﬁi‘m;aé@t -tBNEGER antagonist of formula I is N-(3-cthynylphenyl)-6,7-
bis(22 %g )&etaox anq)él% azo%n?mlr fr]la) a 1cu1ar76mb0rhmenj thet%(%:rl]{oa[nj[agonist N-(3-

Ui na
ethyn%%lﬁhénjl}%é éﬂ)h@?mhthp)t}ethykﬁmqlm)azﬂmamme is in HCl salt form In another

(2-ne h na t

I T W I e
quingpolimeazod is m a/subythroigly] honatehizioad rystalline polymorph form (descrlbed as
poly%l Fl% in %?(%81%% ﬁ'}4l)] %a}/gxﬁlﬁ)ltg r%ﬁo)%yde Mgn p%!f[e avmg
charz(c&rlemd'geak/sl expﬂaﬁn@lin)deglﬁes(mwehfuppwmtalt@y(@}é 12 B2-1389 et 9y 20.20,
21. l(k 2_7;2 g? %L{%fﬁnﬁl an&i/ Fg{bf 7§u(cE né%nﬁ%)h” (3G (%II\} {})e%lgxl(%h%[}%n?el?ls@
methoxybthoy))}4-qebdzolnaniglis r&zeH Itmasllf-a;de‘]'a asmvdflba,s OSI1-774, CP-358774 and

7-di et hoxyqui nazol i n-1-yl)-(3-ethynyl phenyl)-am ne;
‘7.

erlot
di Eﬁmﬁﬁmngdnmcah iberaded yd teducd oemhﬂonyohqodnm&yb dspaetd 0feEGFR-EGFR
liganél?aﬁsz?cm edﬁ ;%1(81)1%% lqte}%)gfm}lte L to t%h?;R(actlvatlon d Wnstream molecular

Xyguindz ot
signdliny| c):l-l (oﬁ)hfem&()y NYhes@efiftetsteyh quhedmjdt@d beyniny] Biolo glcally relevant mechanism,
1nc111[d§1g dlSIl%pﬁ 81? ofq%tﬁncpblf((ilr? ! t?h o 10n of J%Gw){/ %351(55?%0 lﬁt}/o%yl

hy Med)oyls eﬁt]mmy@ntlan 6321 -bembddox y‘f-f@t myl)ablapathoh)gmhll stetél For example,
methoXs (1f g%e (_}Pve%ﬁi.)q{/ F%¢d§?rhr>/e%t1rf/g c#;f?ergqt fancers )Qoth solid tumors and soft-tissue

2 [4 (3- et hynyl - phenyl am no) t6- (2 nEthoxy et hoxy) -

gui nazol i n-7- vyl oxy] - et hanol ;

(6, 7-di propoxy-qui nazol i n-4-yl)-(3-ethynyl - phenyl ) - am

ne; (6, 7-

dlethoxy qU|nazoI|n 4 yI) (3 ethynyl 5-f|uoro-pheny|)-
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am ne;
(6-am nocar bonyl et hyl - 7- met hoxy- qui nazol i n-4-yl) - ( 3-
werdvynylephenyl ) - am ne; (6- PCT/US2009/036314
ani nocar bonyl met hyl - 7- et hoxy- qui nazol i n-4-yl') - (3-
g R S S BERGRE PERL Fo fgyenon e
breaqt Gar@ei, cud@adtil @mckiyBdchay tander) wapmal oxlighg ¢aaaed (INSCLC), non-Hodgkins

4-yl)-(3- eth | phenyl ).- am ne; . .
g G E UL BT T BB ok SOrTEBrs Sgieps pof s
sarcc@iid) yapybiphsenythy, cawinbi@carcinoma, head and neck cancer, glioblastoma, melanoma,
ovrk S NSOV nEt Iyl 7. e g A0SR0 B Wk oo
are nfcfesarit. NG cbapydie tHe e hncéesiataphapoxtaticui nazol i n-4-yl ) - (3

;1 ' %%gﬁ%gﬁge}%tlt %{gﬂ%gp‘fﬂg? 8%%1%9§ gliﬂ etlotinib Iarﬁ_u&e_(vP j:(_ntﬂ\))ipation therapies of

cancert bychyib pdresmydll)ceH amp; b@cingda. 7- di et hoxyqui nazol i nl -

yl)-(3-et hynyl phenyl)-am ne; . .. .

(S R RTERERDH s b ST h R Ar wasegyafe o iobbiaggetgn®
resistahioayer. Gk @hbddirdenytl fhe eaebmignot an erlotinib or gefitinib resistant cancer.

|[ gﬁg%gt@{e&i@%g{t&’%%z%%éé?%@fl)of St 0AZ LR ko 7 B N, n
certajiibgmbobingen(s 2heretnbaiynoe b kioxiyhelgeilBZOR tyReosine\kirase idhibitdiytenystant

| phenyl ) - am ne; (6, 7-di net hoxyqui nazolinl -
gty - (3- et hynyl phenyl ) - ami ne;

( 3dredcyin b bdimyihty, tlfcCoancet bigples whha ayd/arf GRR eipterado hinplification, or

A L T T R R

amp lifiveti bR canttiag dn c&tairndmbodintadis gthé cdnser displays c-met amplification. In

N-(3-eth henyl) -6, 7- o o
cerag] s Tt SO AT B e b ip st EC T agplification
paii ¢ettain@mbedimets, nierdancet HiepliyGhRikinpaGORREnd\-If Sertain embodiments,

e i TR SR bug PP PR et PR P AR

e niboctirtaia rinpodimentE BieRaadet dig@myis HGFR mutation. Mutations can be located in any

T I R -

mutatibyssihelbidel foe expaiplenmotiodsdn erofd8SIOr 2(b@d 1 asutpiidny imthgpkinBe domain,

o7 SRR AR I QR AP A oy B RSk, E7so-R74s del

R74BRTI3eEE 8661\ 7dB I @1 SS7AS VIBDES Vat inaIr DXI7MBNS ling, BLO26C, 248204,

215612551 FCYpah. 9pch0o200, 21 A 228 2018146218828 e,

2486503 delt Ty bphia nSZCIZ_Aﬁ” A72ﬁ482(52‘_5 ins C_CAGCGTGG, or 2562-2563 ins AACTCC.
Othe%[g)%aglg)\i%gf ﬁ?%éét%ﬁ%}%l nglga%t%lg% a?r? ?ﬂ(ﬂ&%@lﬁ rggtf?(ge% re%?i d} SoPa?eSnt Publication
No. BI050272083). InkCHdn amb@tjasits the celhor doi linsdds ha compiise@ TIPOM mutation
. miﬁgkﬁit one or nore aspects of EGFR- EGFR

nthy §Y%ssoci ated effects, including but not |inited

t 0 ECSrtRnaGbbMAbhE Mhe @R Git§1HR RN 1B heDHH FEFRSic@Raioh NG certain
cel | prolifer$tion. T@Qse effects can be nodul ated by

embodipensy, Hiesgroenqey net disglgy fyne ACE R aciREPy di ng
di $if atprhin@MbEdimbihtg At ahden dis§18y s tconskifdhif c-aandios EGPR ia@ivation. In
of EGFR hgsphoag[ati n. Methods of the invention %gp )
somg;enhogiRentsthe pqnsid “‘éi‘er?F%‘FOF&’HPf‘é afgfion dyihe Qirosdiedinase qegjain. In
certa@XaigolBnenREh @@ Ser AbestdedibIaidhitdiive andd endis B FRQK tivation.
treating different. cancers unors a

,. both solid nd

sofft cFPRSHRP IR thy qepesT dlﬁﬁ%ﬂﬁ%ﬁ%lﬁ?@@@?&%@@@ﬂ%{fﬂ EGFR
active@diC el Scraffndalinnt ahd facd H6R heRIpl9flighRBinidpéaidhi Ofct and/or

i ncl ude breast cancer, colorectal cancer, rectal
EGFRARE@HOM non-smal | cel | | ung cancer (NSCLC),

non- Hodgki ns | ynphoma (NHL),{yrenal cell cancer,

prostate cancer, |liver cancer, pancreatic cancer,

soft-tissue sarcoma, kaposi's sarcomm, carcinoid

carci nonma, head and neck cancer, gli obl astoma,

nmel anoma, ovari an cancer, gastric cancer,

g, o o o T
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are netastatic. In other aspects, the cancers are

non-netastatic. In one enbodi nent, an anti-c-net
wa@pivhodyl and erlotinib are used i n conbi nati oPCT/US2009/036314

therapies of cancers such as non-small cell Iung

I t nbodi th
i H R S ST A
antag‘oﬁiist sitlan tn thasuaeicompebitiv@rot & sap24rb ohhyoeirit s, Tihla edlﬁlafslﬁﬁfon of the c-
' { i ni t | .\
mec D B o 2 et P LR B by RO Rl coBosion o

as twol on e distibtriotnpositices,iusing e seraneediffertm adintsahtion routes. Alternatively,

t
or s B PRI Riab B oRRRE b Qe e ol MR ar
additonbldy] e RpS cantbl @eltf(ﬁﬁhe@ fis ddoabiratieén df-bﬂﬁtse@i&ﬁit/ldblly alFRultancously, in
{ LI '
ony B0 et &Pt ey Tatsadhe BEmARr gt S dp B, co
be piefentbeexgen sidministatigalsiof the até anmore bmﬁﬁkitm!ﬂst iFofexaiple, the EGFR
di t di

ante G ] RGO b A BRGE A AT AN die gy multancous
admidlissftionys adlmmsfratﬁ’mbf iht codt hmﬁgoﬂﬁdﬁrﬁ(ﬂ:ﬂsﬁm]ﬁiehfplatbﬂt Aoturdingly, in

t th . di spl i | dt
one aé?ﬁfg%beelﬂveml?nrprg‘éﬁsﬁeﬁﬁ’gﬁ%’é@rﬁég t% gmmlslﬂgt%&lggﬁ 8%16#?%?%%{5)@(5“& s
an aifi-oMnkCinyipely EGiRwge beadnidiseativr bf anphiR iuﬁ@ohl@ﬁ’(sﬂ d$ adotinib

t t rrb di
oA REhall e PR Tt &F PSR B b P dRBaSigess
monamy:alpbrr firts@nt befweam thE%Ring;&mtem@ of thegw cﬁtrmg/cdnq)gmasns
iOCI agpeed Vi n TOV %?ene 1t1 O (0) yl’l %Gaﬁfé méta:. atl Con pI'lSll’lg an
1 UGE; F é%(S é’ AFTONS ]1?1 é)‘%%r% §1'1¢ 8 c5E oM
effecﬁie amatinad l aciuBetiantag dist kmd’balﬂﬁrmkaﬁaicﬁlly aﬁ?ébﬂaﬁle chiBfeB Rherein said use

com{réé%%hu g(éfss s%ééegl 1 aﬁ%gl?lsgl’a t%%o E;61%I8glfle FIH odiments,
the ¢S 8ntadbn:Dis SV Anti-ar et RABEdyHTY Q)nNE‘ﬁ:mbhélmeﬁté QREEGFR 4182@&15‘[ is
BB A, &6, 2dece ost oo, Bsvon, sedacr
25411#1@@54;5:c1i ths 11%@1&%IOV2cﬁ54e&ﬁ[ﬁﬁltlbm $or G@%@E@a caxfcer comprising an
effeci 105 91 a% 25? %f aI c%?tp‘aﬁa% it %1}% a gn%glf ﬁalfyhagceé) agp(:csggr évhareln said use
comﬂ.ﬂﬁe%&lﬁnedﬂi bt $eqaetnt1€imdﬁdﬁnstrﬁﬁcﬁﬁff @R EQEBB&)ltagdrﬁEt Clrsb@at Bmbodiments,

the c.—e[x%g%lfigﬁﬁl%sa{s ag ﬁrli}ll % n{ejhantlgeﬂy %n %ome e 1911%3 qg?]Eélglggntagoms?is
erlotﬁliﬁ)(d’@klRl@EMAS@) t he cancer di spl ays c- net and/ or EGFR

oIRGB B (7L RO uep Py of e

inveivbeel trenibined vith adticen] tﬂd:rsmzh&y@eﬁt@,mﬁcth dsuhem@hdtapﬁ’ﬁic agents, or
.and/ or EGFR .ac t
saai Bl U B il or b8 T LRR SR TR el s v
used ki rhasenldmmn ttheradpp o ke trﬁbl’ﬂloe nbethirabinthsse chehﬁothmmﬁ[c a@a&sthat are
stanc{%ﬁc{ %)rg{lhgﬁ aﬁ%g g L Iﬁéeﬁ{ \{ne(P G 5%2\17\/% g {15%[ ng)sag%grcéelqgeantcylf 8{] cach
therdptwgi@agent mdeme«nﬁe ItHe cOmhﬁﬁtl(mnﬂléleferaE@R ﬁﬁie lay, @t leleﬁ‘thari, the dosage or
no sp ay

h
freafefitd ATt ANt o/ ot NG AR enlhs P e

c-met antagoni st BRIAF DESGRNTTIOST @ 'EHESD&AWIN or in
¢ o%ﬂﬁ?ﬁé 7\ and f]g1 CIOIrﬂllﬁrm%gls'o:rll:z of EGFR and MET mRNA coexpression in NSCLC cell
lines and primary tumors by qRT-PCR. Expression of EGFR and MET mRNA was determined by

quantitative RT-PCR in a panel of NSCLC cell lines (1A) or frozen primary NSCLC tumor lysates
(1B). EGFR and MET mRNA levels were positively correlated in cell lines (p=0.59, p<0.0001) and
primary NSCLC specimens (p=0.48, p=0.0003).
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ant agoni st, either in the same conposition or as

separate conpositions. The adm nistration of the cnet
wapicagorwdst and the EGFR ant agoni st can be doneCT/US2009/036314

simul taneously, e.g., as a single conposition or as

o TIQTRRE Sk AT 37 FORRAR L9 gt BB By i somna

direcadchighin D ahelt yr, cohtrel smmiijrsdtdf(ﬂetghi@n GFRr(sHEFPdpwere grown in control media
T v

starvamdbnahduey) cals weatuntrsegent: tradtéd/wa@ntGBd (TU Roramae Wktegulin b1 (Hrg,

2o} Bl i o sl Bt nSgraele FsBies’ i SSRY s provens

as inbieatpd. Bsanctib €f-ween) viak dctaakd b kistw @jfuivalest 1eddirgtbe tvicam 1abds.

AR L5 9 R RSP SBRL e et

cont@hihRyONdisskcted bigivBYGFP wsicFdvirain e o] mddinh bi 1BEdia¢dn@imigy 0. 1ug/ml Dox

oRTALSHL AN 0l Lo 6 BEG N 00 St L3 43 ALAG win Toy

(T) dr Beghlincs1 (Pl 6 20 @snutat BedsActio (PALE) Mgh adhizl) vas tetadtddan show
.of a c-.malt)tant:i\ oni st (such as an anti-c-net
cquivglgnf lgadis eV g @\id by adni nistration of an EGFR
anFEGORE $1 Cdnshingaltiomsffieddy of ertitinib(WiAREENA(Khpgkdowh Of c-met in the EBC-1

NscHEDRR T RRBE TG oS i S DR RLOHF g B

and theintrdaied twithteithdt snedfylck @ ode Wwoecan MIEOY) echiddflosdrink@svater Bontaining 5%

ser G RREE bRty RSP BIGY PEF TR PSR O Do e

drinlammpwiattr fofmudatatimdto satrbag 000 wy/kard, QDp haemacewmd indiadtt)yerlotinib plus

. .acceptabl e cargier rein .said use copprises. .
arin G R SRAGERGre ShinE! B b e tR R obf Fibatyerd ey
doxyaydliag onths drinking vaodrdorairiaced inEa higcrost (RO, Mrevhera Atr@graindisdte). Oral
.Is an anti:c-met antibody. In sone enbodj nents,. the
cosiy R ot B ere @ BB ren, B AR RS P Vi S aIRSd throughour
the saglp @dth pottlbsebeinpuiichangeduvoryi 2diedaya Tuatwpodinhesaind BBM wige calculated
in.treati a,cancer conprising an effective anount of
as degcrbb-eﬂﬁatﬁ%ﬁ’?aglé’g)eﬁi st and a pharnaceutical ly acceptable
CaFIGERE Svieiitenanos efifidacy ©€ MeNIb itk srl@initvih tlemeCit$s596hu-HGF-Tg-
ential. admnj i,on of an EGFR.a ni-st,.
eSS AER] Lo Bed el babhinei @R CShesciB or can-
SCIahttdrmate keitrohmiimblo diyd trdated satheitaridagtisoerhisle (POLQBEGPRyecks), erlotinib

ant.agoni st .i rlotini r)). di n e
losgRAR ek dinfe Fen A B, O GDMS Tk, FRRERLHeA 1 Snco). o
the combinativataf OetNTAR pap yri@fitt dnéhcisieddstand cetrdiies. Mawing wadas indicated

Wi, th additiaon t herapeuti c, agent uch as.
on ik gf Rl S R MAB RS W ST SRS PriFist €asegagpy heads)
Tumasmé¢aadatemthewap yakodn byseatipe myice Mathige Kmesper week for about 9 weeks or until

chenot her apeut i.c ents can be used in the comii nation
grouP%\%?rgfrjeymog?cP r% tI}e I,?@lg\nf ?lile OtPl ?ar&; rtglglgli‘ Sé%ﬁ Vltﬁlﬁ 6%6 egrouphtl'lumor Vo(?umes and
SEMche aedlhubntaies dedcdb@lge e Exbingits. ar e st andard for the

tr f the specific.dndications wl.l be . used..

o bR TE0b: Pl Gl Rzl eRuisit el e ook o
tumans@doutiie inleze codrb cadaidtalrfor siclpgrefesndlkyd th RencsaniCapds;Meoikr survival

B L T T ———
progagedtt Wis) a mBRITHD GESCRERTH) diys @brstdsHE . ORAY) NS férl thd JIREIST A tAtreated
grouﬁﬁ%\%a%%gygs}cff)rrtﬂggrio%pﬁb—otiea%%r%uﬁ%gd 5/%-@: q%\dlAay(s: Po% ’éé’ﬁuﬁg’ g’(;n?rr(}l group.
The curves for the vehicle and erlotinib group were perfectly overlayed.

FIGURE 7: depicts amino acid sequences of the framework regions (FR), hypervariable regions
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lines and primary tunors by gRT-PCR. Expression of

EGFR and Affi TRNA was determ ned by quantitative
WERIMWPTR6N a panel of NSCLC cell lines (1A orPET/ogmn9/036314

primary NSCLC tunor |ysates (IB). EGFR and METnRNA

(HV%\)p}ngslt gqjl\g\grt%@ 1%1'6&1‘;, hﬁl ¥ oﬁ[ﬁglﬂr%‘i%g@_)%f g?ejel elérilbr?gwéent of an anti-c-met

antibo w0 & c s@mEondd Q@@&teﬂdﬂﬂﬂ&shutatﬁm 36RNEI6SA ah@ YE@V, as described in WO

200529%?&’? 4.12) containing a tetracycline inducible shRNA
& ed agai nst c-net or control shRNA directed
agaiGISRE &FRpics Réfubi) ofveat Bc gl ypaptide nomplﬁsﬁﬂgohutﬂﬁﬁlna@ﬁ‘&pn)descnbed in

wo 2hosTR% B, MGt et pli LBYE Srudifsdfte SRSGH EpRS compiex win
an F@@dl&[&pmroempﬁimﬁﬁtﬁé Efseﬁue)nc@bf 1:}1% rG’ag (g)ﬁlemtddih Ft@fadnl, 20n I\/D

L IR AE: Eohor b B rebMes ke dtn B E Ripply 24 aSeitnt with
HGthdl&gxgl?)éfﬁugga: gts‘as’(ﬁfgzvdlgmddﬂam -reBphdveAe$CIC éé‘ﬂ-lﬁ«ei IHZD))92 or NCI-

ui val ent
HoP R g e ghd Bt Biven P e S e wREACE o
ng/mBNBNAh@iry @R dRE g dnstells -/ MEIGRxfcatadnt mrmlhnx&hﬂhlércﬂnamlhsrebs as
i.nst _GFP wer rown. i n.contro dia or nedia :
desc BT ERGTOS PR TR® iRt op) Gheh Bk aF pipensed expression
of EGER Ugangt arligaid-@adeptaden2NSULT &l 1€ [EBE - Well@netnidti eadpedsifg hRNA
reated T),.0or Herequlin. bl far 20 :
direc{O G TR b RTERS U iR Deed gy ctine
(Dox) Gor2h ov lguirsy AN&nfronh odld uimiprioet ikecuria g medysedrds Giefbedl m the
nbi [ erlotin RNA knockd
Exan(%]es 0 Cq ﬂﬂ\?ﬁﬁ%llégéy %%&r&swggyéfdﬁre%%aéamst C- met were untreated
(No EBG -olr trSaheMat/l-tMD& ({Dwrpfos 24eiues veistoatilGB h@thGE) orudeh @R 00ng/ml)
u hentreated Wt
ror 2Ry R BT 8 s st P OB e e R P g remples. D
EBC\MM&# 12 ogils alahllyregprEé%’mng RIS duéc&dl&kmﬁd?@me@hdl\hﬁﬁﬁ calitsr soabiy
C in t
expre&frsm%gh Ilg%te(frﬁl éﬁ%ﬁj Of tﬁe %Z%XV %?06(212 >§ ?%?4 I‘Pé) EﬁA from the
cells lﬁﬁﬁer@m mheamy andlpwsasi daghribat i@ the Examples. NE)OTuplodssfrom EBCl shMet-4.12
fer.co i n ycrose. (.P where .
or E@#ﬁh et qu?] §¢ (;S é}steée) es%élashg(# 1|ng]f,1$ rfu 1] ? ilgl%%@,n?‘_ mice were given
Iﬂdﬁgx\yﬂymm}nleng/lﬁl Déve(Dabi) in KSP gt (&rS% acrosd @éredAfter 3584ys, TGFa levels
wSucr ose é @M’?e‘éﬁ arrows i ndicate). Oral dosing
in UREs Yone 6en VBAYS Y éat ed by the arrows. Sucrose or
DOKIGNBRH 1was: mlEﬁ(EhMadﬁl 2hor @BYRIOGEP 2t da ks wérel diytreaiet] () or treated
| er chan 2-3 days. T
with D8 8 B Sl < PRLPE B S S BTt PR r Hers by
westEdgolings(B ) EBGsIRE:tS . 12 cliwvbdra atdtalnvial Doxaaaingal) fdet $Mdurs and
Wi ini.b in the -H596. .hu- - TQ- H SCI D . .
a“alxgééwg‘@f‘%?hﬁﬁ%lg?u? Qﬁé%@filsl\gé “@lg%?}%gﬁg%%?%%ﬂ?"ﬁs were given drinking
watehwithiGhg/id DCS I BChkdree ([GBd)'ISﬁ% shdrést elona{Sacrogn farGldays. Tumors
animals and .tr ed r..Capti sol vehicle (PO,
lysatfjj,’v % Eva\}%‘gegsf‘fr, PF%# Pr8%e|mnb|y Wef%f“[)@%tgn% Ior cles, short d ;s hed
| I REGURIS 01: ARk §shMROce lI03. 1 X ar 4I\Eﬁk45])2,) wlh‘/Etdkﬂ%nte(dKQ ongedgl with
IOOn ox?%) I%E&é(’i}%) ! healocggp RI?I-ISJERS ar 1%@% d)r ngs georrl58nM5]acEied 48
houré ﬁfd:lr ﬁﬁlﬁﬁdn of Déxecatnnt. @il afmisdh avat e\famateﬂ/latlhgﬁbel( Dijpee G lo.
ar nd erlotinib or ve
he%%ﬁg% A fa In?T%Oél slere)é%ln{ent V\VNg rpgr ?mﬁgﬁv tg 21%?% 8?‘110 Sn thg gresence
(right pantly ceabienma(&ﬁnmnelsb&éHGlFo ICeh b@mts \Qerti\@lei{?ﬁed)a't 10 ntmdtes (10%), 24
hourg :‘49 lIllgurs \é\ﬁﬁlr?mis EPY Qst- stlmu }otr]l%n %nnglgg VS pezrafrogn d'to quct total c-

r oup U nor V
met (top panel), phospho-EGFR (2nd panel) and total EGFR (3rd panel). Beta-Actin (B-Actin) (4th

panel) was detected to show equivalent loading between lanes.
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SEM wer e cal cul ated as described in the Exanpl es.

FIGURE 6 : Tinme to tunor doubling (TTD) neasurenents,
waledooneddrns the tine it took for tunors to doubdEUBI909/036314

size, were calculated for each group and used to

of PRI pRGERIT T WP Pl TS AP s o oAy T Ghulipe TR

+ HGMort HiGDslof. At égsicOneraipteharad aeamiduied (06 méd abd Z4 Rwfs)(hr) post-

. s versus 17.8.( .2. ays for the M -treate .
stlm%%oalpa}n%gr}lglul(xople_cgytg%oﬁ @3? gorr Xinﬁzéwgrre |p8r??rme% ?@?gg{ léydwesgern blotting for
phosglictysina (M5 19; fop parkl) 20-meiagsd pamel) \veth EGFR (rdpaded| Tae phagpho-tyrosine

T : f hi cl d | otini.b gr.
blow 5P By B ot B e (Sgavaph TR iR et manner
attengftthd@nered hofirst Oandt irmmewprdsipiteipindRsighthdajvn HOFReh wihtdondbiogs

regi ons(HVR), fir onstant domain (CL or CH ) and Fc
fegaﬁdgegﬁ %%Cté‘fg}fj’l} %?mso@(}é:%boéai%‘nt of an anti-c- et
anFidoorly 14: THebilitg asegueincgeridapddotieONCIOHENG6 s Bstorudladid @Ense of

W W T
in refaVe/p@ohicde crbuingdrw S idaigetedidsal GToRyv ISnoscd fot @sarghiad 50 Ag/ml.

At POy DR e e Eh N EG B MG eRe oo

and POF yjvaptmiglevihampiithsit getMre (FaMegidensingabndenatiods df@rlotinib. Data

E ion. FI - E. G- net ity .. .
are G Al BB CLEBRY b T aur Ao B e imavidua
pointtdoh lopHiERFofi thelfigeel upr egul ation of EGFR [igands in

ot ISRETE WPyt it suh PRRyAb SRR pinar e P aresgreenve

inhib(itio ofighsplar-A ktragd pled pivi-ERK HEFH (ibéh-HGEF mitapsgenit-SE T qur ISGF-Tg-SCID)

micq RV A BRI e Jee b Tt ST BIEITELY. e

methykklhtlose @wdeh CvQar HEyuL, BD), GAameiA bK (30 aie/ido i otte Larddd€T), erlotinib

RSB o R AT PP R

dosig}) as eedcabedafgiadatiyt MetVAb ({robfierg $as3dod&l @ rithe 4erd 2() 0 MY &lotinib (or

ntreat ed (noDgx rt ed with Doxycyclin Dox
MY S50 i e Pl FRBRT lbt SeERAER o pgecta
time amaity Seshass (d2sks). Mot ysdtdsevdrxaaiyz@sfor tG)al and phospho-proteins by
BCl t4- cell. stably.expr i ng,shR i.re d. .
both e RO et o RS RRT S ST oonss e
= phipko-{yDBie, EGFR 24pidadfabgrawthifaddr rédehtof, BRKHE acdulansiighal-regulated

. I /. r..2 hoyrs. fromthe cell
kinagic Ao A SRR AR SO AR bR e egen ancs
ExanplrRiEs 1D\ mBOsBMeliagrabitnatiedllysdepicabbomeexpthe ssduity described in the
sttwRN@ q.i rected against c-nmet and control cells stably
PresL HiPesE g shGFP2 were untreated (No Dox) or treated
with Dox (Dox) for 24 DEUASLEIRNASCRIMIONe cells

un erwe?)teﬁ 'i(c):roarray anal yses as described in the
Exanpl es.—%#um)rs from EBC shMet - 4. 12 or

EBCabiveh “Rpdibeyeetbsthviene” estrati ] ssheell haneimuelers (ks indicated otherwise,

to an&%%ﬁv%?oa%?ni#%ﬁth?r%&%g (.icrﬁyl\éf gtlg)ulgé%l) ggygel&).{i@q%hgtg% %a\%%bger of activating the

HGFal-aeeignAlitgenthdagayter coh@Hahetigpsrmiitsutiupocess yadues Thveteen “wild type
ecrS BT D Eoh o AL i ) ORI gecoms
protddo XTHe+Jrmf ‘Build2vhe HIEF @rjuchle hroukraly rBfiestte amarhiys adiésquecefound in a
natureaﬁ}{/:l !)C%%ltﬂ%(gj Pfd%r (,C—I_nrer‘gts 4 kt?o%v(r%:rgceg{or F(!? E-I%}FQXrough which HGF intracellular signaling
is biologically effectuated.

The term “HGF variant” as used herein refers to a HGF polypeptide which includes one or
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western blotting. (B) EBCshMet 4.12 cells were treated
with Dox (100ng/m) for 48 hours and anal yzed by FACS

WO 2009 eleb1 surface Her3. (C) Mce with EBCshMetPa@r/ng2009/036314
tunors were given drinking water with Ing/m Dox in 5%

mor S R R P e AR R G G Dali Ry R dns R gitagmpino acid

mutatiynsiedideramitl idsubgirutibh@URE 11: EBC- | shI\/Et cells

3.1 t t t ed
o et s R R T g g bR LS rlirg i R e acid
sequérioe @ a Adirepridel deriad fibheat(re. 1TI0K, XM sequtdetpodpefriiaicsn have the

.aft. tiat f Dox t t . Cell
amin i e Bt Dt P e PSP BT bR D Ao AR sequence
polyp?dptide&&m (Y4 tseratetmrom naase @ehi by predhced bﬁe&d@lbiﬁdﬁ% s@ithdtis nieins. The

BN TR R

secrdicdonms ozmefpﬁlyp@tldé& dGid lestraellulad dbmein Sequbiick), naturally-occurring variant
nd western. bl ots.were.per.for
o B BB A R o b AR B LSRR o fhpepide
panglo)ypetid “tataat nkctksR Hidogcqhs raetiv): polBpdpaid ARAving at least about 80%

s det ect e

aminp dsi iy sl STl SssEn S5 Tt Riep Sy Gl for

1nstab¢eap(ﬂgzbepﬁdek héecpheae ncor®bmiio atidgaitss ard tfded ak delaed, at the N- or C-

termguls %h?ﬁme%%& ?(%:Pﬁrﬂ)j a é/ﬁraa%zfﬂhlbaxr? gttl E,a;{\)e utGSOS} angno ac1d sequence

identt@sh@t pretdrably ajrl‘nastaibﬁht DoFnLAmDI e Gl spdlueﬂctel iddnsity( dfd)evéromhore preferably

- et f df t bl
ol 0u % Gp B ri S orast Ren i e R SR el )
andyEGERRY Gitercpaedb)y. terhiee * Eﬂb@ﬂp HOERYT asli‘egdbohal gosthdysor

reoofi L e e erepoh s BATar 08T FOAR RGO QP Reeepior vhich

is dektﬂmbédo‘m Whick bt dl, Nare Q9e4)i 39 1 8342 o raltbmativg ytrefdowdto RGRR- 1 4nd the c-

oo SR T B ET n ST P Eo 4Tc

delet\imnblh subgitatkdn9IGang @lstrsioiad varisatls Lfat exampls plans éesﬂﬁbed @l Lysich e al (New

Engl lé%?l g%\)[ g ﬁmeg]@&h%é_(f g&@ %%ﬁi:z-lé?:zgcqgﬁ\é g@ 4i9p, Pao et al (PNAS

2004 e@1a13|30© response to erloti n| b was det ect ed as HGF
Iev b{ |nc ease

ol%uia iamp gnt)e/‘rcﬁa]m Fag)ly rn%egr ﬁemd)?m oF ﬁ{lsﬂ&l or 'c_:%lgu%ample )
encoﬁ@hds& awaritthef prphanse obxﬁlna'(HFOIﬁ adtndivideh] anB Gamig/ustd)in a diagnostic or
wth or wthout. Vet MAD and varyin L .
m"“%%ﬁ‘éé‘ﬁsta?\gqh]e gﬁfgmtbqn egfqn&afgsﬁ?l?}%ﬁﬁlﬁ? léq“r“gsﬁpggeé Rt fgfogigal origin,
sohdpemeemhples‘ suulnisradﬁ(ﬁpsyd spzmlﬁteﬁ ot SssueLMtuleﬁbIexélldemltvfd)dherefrom and the
H e sha S J | d u
prog?rﬁf ?r?oé’ hg 1%(; u
their MedcMdmeatnahckcad lgfttreﬁln’ﬁ:nf \eﬁluﬂeﬁ@dtsJ dolubiizatioaf dreati¢hwent for certain
Comff—(ﬁﬁl%g Is{lﬁ%rs] prcz)geﬁlgsg)g ﬁ@gmg@?%}e@,hoa e%%g%%gq%%?%jllséld ar solid matrix for
sectib@ag pungosCT hdHo 06 "Hiclogicad sangrle cheonghesds mlmalmimptel zﬁﬁl also includes
cells% Met MVAb uf f &r

Wure ce]{}gtsm&% %1‘(1%]91 nbnﬁkgl%log]‘sal ﬂéu(P asld t1sr$]% samples The
sourd‘e!(b’f the bﬁn’ld)g]xtail mniple(lﬁél;ﬂﬁ s tsgud a3 fiiily fré&sO(rarky arfdOy p&mived organ or

t1ssuf %amI;PEe (Hg) olpﬁy or agp%l SE’:(‘)P%%r Ga)n% 8&’)0% NEI{%}{%QWZFM&@%LUO# such as cerebral

spindd tﬂthfdezt@]mum:sﬂmkh pedioahl fluider medroitipl lbd; helis)fronexﬂyoﬁnenn bestation or
deve%%{‘&lgrl}{\%g %hgvs\@bﬁ%cgoﬁlesgmg E:nalltﬁl(gc?r{[%%n?l %Etb\%zon AP u ipl ( ! (ébﬁgge?irt?c)ni a primary

ani 2e SPich
or metastatic tumor. The biological sample may contain compounds which are not naturally

eg tlpag ave;‘f)go Nt ulat Vﬁed n any way after

intermixed with the tissue in nature such as preservatives, anticoagulants, buffers, fixatives, nutrients,
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time twenty-four hours (t 24 hrs). Tunor |ysates were
anal yzed for total and phospho-proteins by both direct
woevatrnIbl otti ng and i nmunopr eci pi tati on fol | BUEUSIYI/036314
Western blot. Abbreviations: pTyr phospho-tyrosine,
t‘bE R = ﬂ(der mal growth factor recept or, ERK
antibioficy: OL &K% ar si gnal - regul at ed ki nase-1 and 2.
BeiAa-cAﬁfIt iaﬁtagohnsAqtntemc)haumblgl &fnﬁed ‘@dmétinlSHiOW) &Ciiagalt eiat interferes

bet 17B: o
with §; “&eg ?‘gﬁ‘ﬁ%‘?}l ¢ K}Ond &g‘m@{’ e % oriE° %6131111%1}%5 1}1%1%%' roct gadedieydifr
antiblottied; I:malpme&ané c-appdntaaiiste-mEddihc-Eh DERERI 61T dbibehse. and

1nh1bl?ef : I ons élggﬁl)] Lercnwesh@gf éol? atn%m? &\@Opﬁl}{g?@g)? gPéefgrrably, the c-met

mhlbixbhe ammﬁﬁpdyt @ sanly nma:t:mlv e/hmh binds ioanhet(mhgbtietlanattodneat, a c-met

1nh1bét§1?1%1 ne rﬁ&g?ﬁﬁnt%{ ge %gﬁlséar? t? %;] aleggf{)aﬁ%gj,ogﬁ alglror less. In another

emb (ﬁdi)lﬁéht,ta wmst ihlfibitor h&l‘ dﬁlﬁdlﬁgﬂfﬂmr@r toC-@gs ot abo@d 00 hM of Ikes. tl@mndther

embodin A7 st e B e nas sPe B RER IR n o paricutar

emb@ti@eHtrd dagethidtbipk O;t(ﬁvﬂentﬂﬁbeuﬂdedi mniewd Ind phitip@atdatbodiment, a c-met

s GEHERRST RIS SLEST, Oy BB BN Re ocoe

inhibiteci@piboy c-mer sidriedmg wirtoang S 500 nMGr 1ésat Tnameﬂhbﬂblnﬁ)bdlment a c-met

n s . bi ol ogi,cal e ted The term "HG-
i P e A PSR S i Dol rent | de
WhiAg hsddrheteit &hs tapme cm{m@teﬂmﬂl‘g@ réfes o nitrapduansgehtthitibénds to c-

HGE :
et G e SR raasanhy g bt EnCe G E 8RB0 )
" naCinwe ageefivdh s m@‘cwﬂﬁpﬂi, |0d ﬁhﬁmlatm&fahMytpeqapﬁod &enerally,
ence,.as a

th ol tid .
c- me&l %crt]iv%tg)& r?ssg%%glgpaigggﬁﬁt&ége S%ﬂaifaru\?%d bsy eaad%tﬁageé}{l?a? l%nlase%omam ofa
c- mepfﬂc%p@@hbgﬂahor@kaﬁnmmnt heidagsiimonecordh ssgaepoBpgftide). C-met
| de .f .. .S
oG BT S DR SR P T S
binding tak- ﬁlenhamnvdn@a hﬁﬁd deedn byc- memmﬂeMm fesalt 1nq§hlitphatylaﬁon of
t t
o dRaRH LA aeB e SR S vy B KRR S melavipee
polypaptidacy.et ed f or nms of the pol ypeptide ( e g., an

ext.r a #U ar in .sequ e a -Qcecurr
va ﬁnaﬁl?v% anta, ngonﬂs n@ terchafn% E& 1’2116 ,:’1]:3(1}158)[% nhi e flg rarrl],B%ength%f interferes
with rEHERraaﬁ‘lfaylemGICﬂJﬁdhlongﬂirﬂpdﬂs IoﬁEQrHR Ilrﬂllﬂi‘n:érsoﬁchida @&GFR antibodies; EGFR

) I tid tide "

iganfl AR Ry roiePis LR B S ECRR wE Ry Sigbibiaiggpisense and
inhib&ﬁ%m (g, AORVAS ﬁqueelﬁiese(seedﬁiﬂbxﬁr)pldgww(]mot)h@72ﬂ)&l i Rt€ferably, the EGFR

[ d f

TR NS EN T O
1nhllmef51s duESFRitegacédg. Iara pdﬂllc&lhlefdnboéﬁnehh en BGFR I[nh(liltef Imas abding
afﬁnq% ‘(ac{'ls[so%%lgazt/glggaﬂ() g(%liﬁkcﬁ rl])g{ll l 8 gﬁ/[ q%sé gﬁltan? er e%%)loélmeraﬁ an EGFR
mhlbpmelﬁae aahidmgafﬁdlte asEGED ofib o@t(l%) ani md)esacﬁndnsthqweibc@ment an EGFR

b
1nh1b1tﬁ.1lfeha8 a%}/nd e g‘gllljtv EO(T%EP% 8f g({l\nl%? ﬁ)}{ eFfe In gas Ou % 1m8nt an

EGFROhhipepisi odmleriﬂy bOIE@EREGERn Ireét‘ ehénge arbquuhemt ma(EGFR inhibitor inhibits
“Er bBl ", J[ ctor o
EGFF glgg%{n& WlBh an%?%(gfﬂsoop AN ?re%?% n a%otger embo % e&tT ahnaEs FR inhibitor
inhibjite [EY5p 8 pighalegEyiihche 1ei#( ofGK)OmMDr factlo rancRe@embodlmwhj aEGFR inhibitor
inhibits EGFR signaling with an IC50 of 50 nM or less.
The expressions “ErbB2" and “HER2" are used interchangeably herein and refer to human

HER? protein described, for example, in Semba e al., PNAS (USA) 82:6497-6501 (1985) and
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is described in Ulrich et al, Nature (1984)

309: 418425, alternatively referred to as Her-1 and the
w@e2bBigene product, as well as variants ther epdT/E82909/036314

as EGFRvl 1. Variants of EGFR al so include deletional,

VangiiRs! ekt s LORER Lok R hgahd SR a g

“erbBEUkisne thd @04k, end&ldigdila) FriBaead eievdlefgSoitieneae &0ding rat p185™~.

1 Pao et 004, 101:13306). A
Pfef@fﬁﬁ&\]ﬁf@ %%“V%%eﬁﬁ‘fnée 1{‘1‘*’!’?‘( angeably terned "sanple"
or “EibB3'said “OIERG etclfer satipleeproreoypepids sedsciossid for @kampdd, in US Pat.

or SRV PSR SR8 1 070 P RS0 BS

defThaietrhOMEreBY anpAIBRE' hotendfeandhoittspror bolgptptdsanippsed, for

cxanfleiel) RGP R 9Py £Xuvint o6 788 BPTEkFR PRER o175

(199B)h eidfloomn aad Xhee@oogenhy7 (1893 ohcludigisefeiisrthdréadfe.g., as

ey Ml ORHOER BRIPTAPLLE LABT "Sich s by ¢ r eat mont

VVI tAk uﬁdﬂ&l@ﬁi’ﬂ; SErbBbfetﬂdm ﬂolt]Ze&ted:e@fa)r p@ype@ﬁdlds GOFBNHERDIHER3, and HER4.

t )
bR R ReE S o Shah s BN ofBGR, Cgperaly PGPR
activamdnrresaltf Girsigaelatanaiuctivg (pErtposased thha ihtedcatluld kilaggioaaln of EGFR
asses

| ey l.i ni-cal | d o
reoo R crabeSBERY © R s CEpir S Sl R T cegfR sctvaion
may by sadiesd b)‘BEGE]]Rﬂhgiﬂid&ﬁﬁiﬁ],g tbh BGOBidadr chipristhg BETR. IEIG§RL1%and binding

l.es. e source of, the hiol ogi cal
o EGRYER wd SRR Kpritorpien ot o REPEC B uRbr e tercby
resul@rig @libsplforj?latﬁﬁu)é tys@ielresiduts iioapsymat oftbP EGAR @nd/td phoghhoylation of

any ood tuents; . bodi fluids such as cerebral
o R T PP T el |t omeal 1 41 d. - or
i ntAeisddihtedl, the kdtind EGERHingetbd aroy’ aﬁgersttb merapetge&gat tharbmds to

T g A Gl
molenﬂbmmaﬁnda&ﬁqﬁnr Exﬂfﬁlﬂ%shjf@htﬂgsﬁﬁfvhlshﬁmﬂ & BEBR melguﬂeaMfkb 579 (ATCC
cre SRR RN AT Sl aghg o3 GHEERE s, Miab 8 (arcc
CRL&309)¢@agus$ barérs é\ll ogzltulf)?e 533, Meh&eﬂstoFi_&l SSLZ.) andnvgfiants thereof, such as
chingiite 078 G5 B b b Bl e il end il s gy

96/404 0 glimcage Ij/stdrﬂﬂsahc J; MVIEr 188 esfully human; PEFR-&tgetadahiitardy Oinclone);

i ST R, Ry CEbr e > HareR0 Pl o Fimeri

antlbaﬂhhﬁ'@mﬂjuﬁt Ef,‘rFR:asl’ttetcrlbyd nsiS@tdat Nasse’dil 1906;ind buisan antibodies that bind

sorpoukt RSP e OBt hstS vm D o B B

Candzr BRA:63 MM 990)); ESIDAR0EMmiatdaoeyb) ahumatdd HGHRemtib@lywhiecrbd against

EGFEE%Q %ﬁ)r%lpge}e% hvgt%tbgthlb]é!tﬂ‘ganﬁ qu;ij qﬁﬁfi‘lﬁ r di nt {1(? %A% '8H<?Er humanized
mAbCiA $Iohlili'e)‘ at,o. Bmﬁﬂter@f279.@9)ﬂ 0315 GOKB4 mMOQ)‘) ITES&H HG@GFR antibody may
tor has

be cow%atﬁﬁ %Vltﬁ # 8yt8£0)rgr§ n% §u1%erai16% an Wmllanfzonélga el(%ee efﬁ)’trk%gég 439A2,
MerdrHacdi G‘EDH) Exampledf slnmli inivildcoles thaybimal thiEGHRgel@fefAD88Y or Gefitinib

(eSS Gt LBt Bt ol B GO gt g0 1478

AGlS?]‘I(ISU son Sag@ayENMDuUkes. enbodi ment, a c-net inhibitor

-met signalin an 1C50 o 1,000 nM aq .
| egéf E#ER gﬁg{aﬁb (ca 'S megﬂgmﬂeat ‘915 C@chéo(atl?Iﬁ ﬁ;}?s[ﬂri)%?ssed whl{e recelving an
EGFlRl’ﬂthiaQ(bﬂliéﬁ t}féraﬁ?ﬁ 8 hl@%ﬁd(:jﬂﬂ 8 WGFR r&fhcio@'ts’()') W3) Ehe %Qt&nﬂlﬁds Pfogressed within
eSS n _anot enpoail I nni bl tor
12 nﬁ"ﬂ‘ﬁf g‘f)n[ 1gst281c?r.é¥1 ge er ﬁlX éIH)n ea?on%etwgﬂaleGFR antagonist-

| ess.
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As used herein, the term"c-net-targeted drug" refers

to a therapeutic agent that binds to cnet and inhibits
wW@20vet1met i vati on. An exanple of a c-net targeP@Us00%036314

is Met MAb (OA5D5.v2). "C-net activation” refers to

t h h | at f th
base%lé\ﬁgfe:gg%gen gr é{))(arggl% c\%ré a I1 12@%3%21‘[? ﬁ7§0ll\)gﬁ15 anteli?(?fll{ are resistant to

erlottnﬁk&ﬂlﬂ@ﬁﬁ)ﬁmb)ﬂhm(aﬁy g. that caused by an intracellul ar
1 receptor
ty %8 s Fr%oémﬂ;a L Igaﬁggb ﬁeﬂstgl:l nEgace Igeagbiglgtttﬁ (Eagce\{ pa%entrl%s progressed
whﬂptmbgmeg)t:ﬂlcdﬁ)b of;gelﬁﬁhlbaﬂieki\ﬂ&tapg(n drale ﬂaﬁerﬁmﬁeﬂbtﬁﬁb (lﬁ’ygeﬁtlmb

t.
refraialeh ot PR et BB s (R il RE RN i s thee, o
six nﬂmﬂ‘ﬁ) dfteofoneplaria aﬁimbtﬁﬂbeme@yinme%leﬁ themppln@ﬁﬁehor yl ation

dues | t
gé%{? W&%{lﬁq gﬁlepg]lljlg t 3 gfeﬁieﬁ%glggsqf reegialinﬁle 38%1 efl Itoorﬁ(éeiptor signaling
act1v!iiyl,bsﬂefsa<b ﬁgtmllhg/ peipiry ﬂl@ﬁé ﬁ@’[ deppindénEGHRe artagoof adigand. For example,

rar S BRASPR BB T S bGP s e
A reeponphvas: ltgﬁncE@@enddm lihdse aawlty] olllicle nEﬁ%Ehl& mtdcblddihe dinding of

nanf i By P o TERdR B e R H R B
antThsens é&oastiutivahashisé licyeikNAfof exaglp,le pPRNAY rdmltﬁdmﬂaeeSactivity,
I le,. . 004/ 87 Pr.ef EGL
rtet BB TG SHGA) 5P B "B Loy EASBa tend
or oth@ abiGlaiag Ihmlecﬁllm’e Ferrdmdplmtﬁm vdriagt [EQEGF Rﬂﬁb Whichis commanly found

n gléggo nﬁ}%E HQTe ‘ll'ﬁsu letedbmlﬁa Al t I)(%Ifi(feﬁ{ll?re clr?n Ssrl%lgl‘llog%halgﬁnds are unable
to bicdBRGFRwILI)it it ﬂevE%s@éonahmntly cht% @ndMagbeihted with bnormal proliferation
and Sgl?Vf?llaEﬁ??%{r{%g di C ne%turglg ref%grh%# olI t act1¥1§y Illal}l/ encg{lﬁ%ﬁ}twe or the
acuvﬁyrbﬁtﬂii: ree¢ttor naay bEGirRet zwhmbed hyrthehlasdmg i anlokic mgleaﬂilés (i g Yigands).
ut. 50 tl

Cellular eggltsﬁgar}]‘[tlea%qo n l/l %Jt(%r%are |W§h cll:llé({/\xé aro(nlgy B (l)an ad1{1ary skill in the
art. HEEERmpId;] a@vplmntnna@fuﬂlcﬂude (etrmmhmamn e.andilaGiARt om ridxdrizetion, etc., into
h1ghi:r or(ler relcith([)Ergggﬁ X@% né napgg(es mfay comrpré&%nélfe] Fpllésii(e)g (gfr prr](l)\{leig,ri.e., a
homd)mchlctuom@leEGHthﬁmga‘lﬁchllngleWs tofay @omprisb @t lodst H@Alifidvbioprotein species,

iec., a eher%met* ano%(SI g rPaefx%rmn%O? ﬁla\él;]e ﬁa&eg bg,?flg%?j(amRJG ove{exgresswn of
norm'ﬁhézf et stk ofiscépkar bBﬂlé saficte OHERD" Can@eufoehtion may also be caused

by a ec1 1%0%?a %r?arbm tatll]oenrme apregeng refer to human HER? protein
Y ope Fi'be éil or ~exa Il i’h'Semba et al, PNAS (USA)

82 Tﬁdﬂﬂaﬁ Sgkhe @ﬂnﬁlﬁ;fﬁ:)atuaﬂ détfamrmmprocees b}aslvhwlammuple copies of a gene or
gene%gilém?rﬁ rezfgrmeé1986gr$1éu%er c%ellJan kll RS TREUS Illc neudnb g1P]n éa;f)’retgl?’g)f amplified

erm™er gene e
DNAgibBRn a¢felrddness "ampfie@ms' USOall:yh'éle gmmmt efnhe djen;gngeaRN Al(BBNA)

producigd,b gs?ll (levg ﬁE'%@?xplreg%15‘na%l%c\)/ 1en{:1isg|:§s Y 12131@ pqrgpromoonl olf"t?he ntumger of copies
madasf thid mﬂlomhegqnefemresee(hnpl e, in US Pat. Nos. 5, 183 884

AT NN A s XN

activite bfa tyrasiaf &adesudhhs arcane piceptopol ypept i de as di scl osed,
for, exampl.e,,.i.n EP Rat o) 599, 274 woan et al ... .
pr O TRER lalife Sl U 3% i LRIl Sincarion,
or acBlgianain oe¢ whikh, ilNatliagesticA66,: A Fi8ssdyGno(ulid @Dy erexmessesgle-mgt and/or
EGFllSlg anastd%SIlqeq%n(g %reE%ée%% a%d/%l: (l)tReSr\eVljse Idem(\)/r%a%es act1va§1bn or

phosphorylat1on of a c-met and/or EGFR.
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As used herein, "ErbB" refers to the receptor

pol ypepti des EGFR, HER2, HER3, and HER4. "EGFR
wa@ewvaatehon” refers to activation, or phosphorBpCHUB2909/036314

of EGFR Generally, EGFR activation results in signal

A N L il R s
ol sl s s e psan
overi:)%)regs) E(g]_ﬁ-_tz ng _e - arr Q eHea aﬂ therwise
doestnot @@?@&mﬁmlomﬁiﬁa@bmmlm afd(ddmmd/dog@m olf one or

EGFR I,
on s o1 S P st PEef nE S ansb S RO RR Ry o gge whieh

ina ('ﬂlh@ogdﬁﬁat alﬁg{)m;frat&hﬂﬂp;hiebﬁ wi ﬁioslﬂm?fbaglgh yf @sicnddioe EGHR Sich
scivypen ¢ YRETYED LB PRMSEEERE PR b oG FET . g rhorylation by
ELISA)eF aﬂewﬂnyc agent t hat bi nds to EGFR and i nhi bit g SGFR

gﬁ% C\éﬁfgjt ?q}]r;b;f;)t%lgﬁ% aﬁgpﬁ?dﬁglfﬁ b Oﬁ%il’? m%%?ni;%z% %%k gf?tlva ion” IS one
whicihia @fc whti ddes botridmbs trHCaRivatial atgrospIybiiG (FATTREt and/or
EGH R Sy oNkB P 3 TRFGARGY BB 00 ruaee o 1 B ERRo.
phosglrjcﬁﬁl&g)gﬁgmumma{m&ﬂg. et aI5 Z)r aggt \ljar Lrggt sEt her eof ,

ond pBSn S SIS 50y St s iys SR agd rpror Wik
one Whith, ﬁmedﬁgmtterrsst Idaﬁml)s;tratlesi\@nﬂntﬂ.tﬁ& acta/afmﬂ dryphbyph@mlation of a c-met
and/ ?rj.:;(_g Rl g (%ffg\?ﬁlg]%%g% gég\(nggei (ﬁrtect e.g tylige%gllgg%)ctnqea‘ftan(p or%FR

phosphuginicheg EAMSA chiimiedtly. ant i bodi es that bi nd EGFR as
de cri bed

BT B DAL BTG i oS0 Tl R ead f EEER ampliication” i
one \\mﬁﬁﬁ@dﬁ@psd&bgﬁrdoe{s)not VD ambBi c(ixtthadibi KiRROgat. al
4 996
TR BRSNS BB AR PBLHY B aR gPH? on

whlcE,GEIR diaaadstic @mpleds asplifiddre-ibatahd/ EEGENgGEnE G- al pha f or
EGFR bi ndi.n

et Ao a5 B 585 S IERLEE LA TRt i or
activatidn” 4@ R havh inalibg nosay tebiedee ng;tulgmbﬁdawmh;umlwionmmn or
L I R e
meaﬂimhgc tHeesdioh EGFRIphﬁkph@rylEﬁERy E‘IdBAl)j(ﬁ idectB39 or G_ef _
(TACRYAC T e e SR o Sl At pr e g R
act1V5‘r2(iJI is ¢ g@m:)‘l in El\dﬁgﬁ&ﬁates@em&ﬁ%sﬂ@%@hdﬁp&ndeﬁmmloﬁ sr
o RN WSSO0 S o SRR B s v
meagdeihg eniet :inSl/or EGFR ph@fphaylhmmby)ELISA) drhimdijpertyl. e nt h as
p gcra{el%? gr 12)’Y|8$ical ?ampﬁ%ﬁ? lt1 (?og 1%03 Irdishlg}?‘%?ag ?%dé[\;\%lfqgnlé%g%? gﬂd/ or
EGFRmbta\gtﬁm 'S¢ bmeﬁﬂch; hearcach\postre gesﬂﬁﬁnorﬁﬁﬁteﬂl@@indepeﬁdflﬁcmtiSation or
phosmqr%l?m (%OI‘ %Qt[ gndf qry @%bwgltlch Ftlvatlon <§Ir:\1) bgrgcﬁ‘[Frrn%elr?e:ﬁisd%rea%y (e.g. by
measgﬁflg t-imai zbldroe EGER@hbsphmmlm@fby &Iﬂ]&)ﬂcﬁrtlndlﬂeeﬂy t he canc e r
t I Sl %]slpg aEngkga%%aS{Z E%rﬁm 15( in agsagf %f ﬁ i @?)rsper fy?a‘ugn OP onedr more c-met
and/oreEGRRt is vaiuackd igaf dnzyme-bnkee ﬁmmcﬁasmjter)t assay (E[fhiee)pamlg @mtagent,
usua Oﬁ %} glﬁi\ag{y?ﬁ)ﬁdse{gegtyghtgsghgwﬂaged r(T:Dnrfett A/ SrfﬂFﬂ Qlﬁ)tst%g ot downsgeam signaling
molecule. Preferably, an antibody which detects phosphorylated c-met and/or EGFR is used. The

assay may be performed on cell lysates, preferably from fresh or frozen biological samples.
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six nonths) after conpleting an erlotinib- or
gefitini b-based therapy regi nen. The term

WO Riogand9i ndependent” as used herein, as for eREHPE®09/036314
applied to receptor signaling activity, refers to

' i ) It t dent
or SoaneR PPl ol S ey PER TR R A i pagicn b
mgnllﬁé&ﬁiﬂ[y hlgﬁfrdmeﬁ;lolﬁﬁ Einzeahndogt EﬂPIprrmt:lher gdme pepsedrb atbeaidzRus cell
of thF Faé%\e tgsqeﬁg)gp gﬁﬂle%llereféﬁ)rﬁsgé)gﬁgﬁ)? Vzlaulsgfl léklfln%%fle %liﬁca‘[ion or by increased
transO€yt 8 Satradsitipr. echerded/ dBGER ovtraxgredion dr gﬁplﬂﬁdaﬁort &t be determined

: : t t d t | ti
ina AR % ptoRuR b S5 i e R s by for EGPR protein
presdn@siihd surfiSe Hor ce Xagpiaanapph@ibtdcherhieEepbar THG)N a\iﬁma‘uvely, or

.actj vi f t t | t
sl by ot eSS 1518k SR pehirant "o e P elrielfin e . ez v
ﬂuorleécglamdsz@trhyblﬁdiﬁdtloﬁathSHﬁbe Mg)%ﬂlSemwﬁshecﬂ:ObtoﬁetalﬁpB)e southern blotting,

t 111 Rvl ||

or e TB SEY DR PO h bt e R R P PR e bR, Asie
fromakd iba@@iskayh avlan@lm maiive asfdyb hl@lagzﬁlablle Gahel sthq)ramahﬂee Ko® example,

bi nd EG- t t
one Igé‘ygexipgse S8 o\%lthé]% ila 'b%}yt e ! p Sa%&?lté nodly gvh{g %tlg]}?ﬂ)y Ya%eled with a
detecsabrla/liahm,l e.g. Deqdenactiva @ompe tahe bmaitngl bEthehntibbéy toeeldfih dic patédnt can be

cva g TELEBt ety B PR Rt Y ARy BT sk g pacem

previdhislptipescdnotheantivedy.(e. g. ligands). Cellular events

t lead to.activation of receptors are
g e b b SRt o Ao Ty - B nd oS pequhich does
not }ﬁeft ]ingl&f ihan norap! lendd afdend bhgarBSHRz@bicDIvr géne@ompared to a
non E e?lt rrerlzatlon etc., into higher order
© Cf‘nécé Oblf‘b Oggﬁ;ﬁfl YUBY ¥B%p| exes may conprise a single
spatt eam Oihutpti@l’ gis isedi hein, maark @nibfifte¢nice inabdgahiex acid or nucleic acid
Al ternat vel conpl exes . C rise.at | east
seaugich P B Bou R OraEE F e Theng MOS8 Rup i R g o
nucl&Goagd, @%pécﬁvmt A anuta@apréein oanskic doyd cah b€ exgpxamdlfem or found on one
el R P B0 GG Ul Bl i B T B0 R R tine. m e
1nstabiemmtjslf;‘ (fhubiyloﬁs ﬁﬁmerfallﬁ:sdimttlat Mofatiars 11mhl'dat%cmlal8:e iré@arrangements such
as in errtcl)oC gs(fé[egonsv\%]nd é)ﬂm?s ettati%rles 31%8@%5% I%IL%C glf)iclleén %eéa{n%ng ac1ﬁ1]%(ﬁymorphlsms)
frag I"rmhiblt'aiseo deorensecbr raduee qnacm\myufuacmomainﬂ/ooammt ds domparedto a
refer hce dupl i cated regi on (a stretch of anplified DNA) is
81fen referred to as "anplicon." Usually, the anount
of Ptdten ‘l‘ﬁ@&@n’@é refEiNA donRiNAYn @itindiufbedation eacoded in@ ge@viedo messenger
e r al so increases in the proportion
RNAW‘@ ?Otﬁ?prgopl es made of the particul ar gene
ex Hlemﬁs eslamp@e Oitegll dwi ‘fe@pikssadsigprateih b Dinteeast' (sich aga BI!EIRerembmr or HER
ligan\é}?ls onet* 1nr I'O}léclqln oncso mng e%ﬁr(?t@l% (gr ﬁeorp:?t&% 1%(':1%? rsé%e fra?g%gelnt\é the¥eof 18
deterodumncies beopreskannh d@l sa:raple sal e vvh| ch "di splays c-net
Iag%g‘émEgrfoRcH%)ﬁ atee S(S (t]sraiarﬁ%egﬁy ref es:to gsn‘antqbrodg %}dg\cgrtljugate or
“AD(CY )’méamdmnzgltlb(\mfr oempgaeaiste shec @-nmet cmwho ageE’@-_SRch Haschemotherapeutic
ageng gﬁrouﬁs% % ¥vﬁ1 1rr1[11‘1a E]ttor% a%e,lnt(rjn lt%g}n%p% od teellrr;] o/xfr)lls %ngetno matlca‘?l?y acPve toxin of
bactaratj /ﬁmgalEﬁrR, oA agiantefgigor ﬁa@ﬂlemg;nhmd:of)s am)ﬂae\.loudmwcfsofbpm(es a
radiddot I e§pl ay c-net and/or EGFR expression,
mf”l%]ll ‘cation, or activation" is one which, in a
di agnesh ‘e kgst”, adseshaat, gexqallysstefsitoe Hineti cxgmplex comprising the C-

terminal polypeptide sequences of an immunoglobulin heavy chain, wherein a C-terminal polypeptide
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overexpress) c-nmet and/ or EGFR does not have

anplified c-nmet and/ or EGFR gene, and/or otherw se
waelo®e/1neP1 denonstrate activati on or phosphoryl BET/082009/036314

a c-met and/or EGFR A cancer or biol ogical sanple

SCAUGsP bsﬁhat Wﬁllcﬁl Sg‘%/biaéli‘?g tyé’%?agé%gesg%‘hgfr@% I glit{béi@f ’t}’ﬁtF ¢ &ggion may

comyirisc pitDSs ph@erriﬁhtajtclbsgqmgn{ez ?AMﬁﬁJgﬁmdb&(E:ndEGEBfthSlﬁC Bequence of an

e e e S BebabRRbe A F sl otisueggy doiea

to sti®tch ifroah amaﬁﬁﬂomldA\esﬁ(a]a @eﬁboﬁtﬂ‘poblh@ﬂ 0@2@@Ior granabant wheitdh Pr0230 to the
R act i vaﬁl on

"d .
carb g APy AR E Br T obses ehist KB RL apy Lprise
two @bkthitabmeins, @ICH2hERCNY b &H3emath, éhdoptigiallpedieies=@E iR domain.

ch.a |va i 0 be dete irectly (e.g..by.

he (AR highe binalhe G Bped o e S RSB Ry Beiombign may be
remo¥ed, iferciargle, | dyringpueidioadh 0Othe bintilodgordglrecoaitinagt enbineding of the
nucl?iéj Iac%ﬁ%l%ﬁ{l%ﬁlg %1%1‘[]',?1:0;31} Id/\klcgﬁfﬂiggf t, g{}%/éoflﬁo% %gﬁ% Ig%l/ gltét{body having an Fc
regich@b&irdihg ol thig inderition adn @mpeise amhﬁﬁtmdga fwyith &4 D vithf allaK 487 m@toved, or a

._.andl.or. ECGFR.. Y n be determ ned
miseE B R ey g gy Ul e R and or | EGER

phasphopoty epiidn hélylnEsLIhS)%) or&rof nhacﬂ)iory@qitikiys thA n&ROGeEn Krregion. An
i oI i cal

e BB BT A0 BB B PhSBL AGH L B o
subt§tpes tigA, dgiESngl ot IghhVie sangpémboldmttne; arefic p@hgéoide EﬁﬁRlsgsemﬁ orall ofa
wild é}ﬁ)a%n S Lok cghggﬁrg,ygagitf g’ﬁérmpﬁlitgls)\gﬁllés%e egrlﬂ)%gllnﬁxfg an Pnepolypeptlde does

not adinggseastinatioh st wilhepse bingd s'etpieﬁd: c-met and/ or EGFR gene
er or .bi,nlo | cal sammp

ConDt T PO R S B e st B BRY nRE e e
meanihy lofowniimtha aflj vegetos tllustrdteisih,, fodesplngndheyend? naheno Biology: the

COﬂStItUtIV tivati r f.a Grnet
g tgetf & e, PhaPo R RR e Xogh P e BiobRra,
Protcdm Beeaick y190®), g40bzy1 StTHaﬁlp]ﬁrBj’!;g:t gl-, Teimnamndl, Brethe@GRR997), 209:193-202.

ti 0 |nd|rect ance
b1 aFBueL] B b EapTaon e e ipine Y AR e o
1mmﬁnd§&)bulﬁﬂldﬁh@l’ chE’@'-that(Iif ItheaU mﬂex as$n Kﬁlﬁt sthal. c3equdnpesaf Proteins of
Immgno?%/ ffn&err]es 5 Sﬁlt ebnqlgrq-? }{a$ 1cC %\1%9 onal frr,}gtqutgsn(gq%aft}lz&gﬁesda Md.
(1998 etprady incatpbarted (haﬁmlb@ rd‘éﬁeﬁd‘eﬁi’lﬁéiﬂitﬂihdﬁ&k inyK4bet gefeddyo the residue
asu ng c- /[ or EGFR phosphoryl ation by ELISA)
um ernnfgﬂ F glélfr‘f‘&gb}kﬁpgaﬁg%ordyor bi ol ogi cal sanpl e which
" dogstenot armibs(prl’ asyusbd galmbroaralé@ pendantspeifivelly euveil afonkEial
L act | Il Sj st
oot R0t R G ElBefe aBRRORE PG mutcspecise
antibphies@rgq rb;sba:hﬂimubxfdm) mon@talcanahtibsdicsGnktivaers Antibodies, and antibody
t|on can dlrectly (e.g. by

e TR A I LR BRGSO by £LI s

or ”Aﬁtdjoﬂﬁfrﬁgn)entsAcomﬂ’tcss piig « Eb.ﬂtlﬁﬁ\o%ﬁﬁyct ahtitfody Iwheseirathe portion
preferaﬁ)? %{tamé Q/rgfepaggfr%os? T aglgofgtflezﬁn”élo n(krmal?y assoc1a%ed with that
portmmwhmeseiuem ﬁn m&swulﬁcﬁlyl BA)neusibodjmantr eagehddy fragment comprises an
antigen binding site of the intact antibody and thus retains the ability to bind antigen. In another
embodiment, an antibody fragment, for example one that comprises the Fc region, retains at least one
of the biological functions normally associated with the Fc region when present in an intact antibody,
such as FcRn binding, antibody half life modulation, ADCC function and complement binding. In

one embodiment, an antibody fragment is a monovalent antibody that has an in vivo half life

22



10

15

20

25

30

35

usual ly an anti body, to detect phosphoryl ated c-net

and/ or EGFR, substrate, or downstream signaling
worloeauleel Preferably, an antibody which det eceGI/US2009/036314

phosphoryl ated c-nmet and/or EGFR i s used. The assay

be. rforned on.cell_|ysates referably from .
subs AR SR 103 B P oy YRR s B MosifeR Ty gmrise on
antiget bidihg amoiked BEGmR cauiEsx [@ieab kiod Bondérriagralvivio sedtlityoto thd fiagment.

one i ch has _.signi.ficantly .higher |evels, of .a c-net
tn o et ook s FRhioh st s on T RORS 1Bl e
WOXeb63%16.t herns amBodim&s ke dngpemeSintibodywemenyes BS muaton¥@ynstituting
“ e C d,.b ene.a LE ion_or by jncreased.
rnof R8RS PGS PIRORALSTRS BT 5B cxaibplers Pieition can be one or
mordfanexaIISssA aml/@ry 4Ampglin 4d Rgiolypaptidayanb e calety etiumtide dad b TEB66W.

di agnost. c, or. ognosti c.assay by, .eval uat.ing,increased. )

o AIRERERE: o 3B B P SRl SPE i Bkt SRR diotogica
activity bf @€ entigbn A bimed. | Préferrgl bladkingantit odies tiodhitagbitig hetibodics Yompletely
...assay:. IHC) . Alternatively, or additionally, one may
lnhlbﬁetgezlﬁplggl}f;%\?‘étf"g(??{hg?thten‘and/ or EGFR -encodi ng nucleic

ac iUalessnintlib@ec@hdrwise . tiek. expiessidnl ‘vl tbakerintibaily3Istused throughout this

at j see. 8/ 45479 publ.i.shed.COct.gber, .
Sltre% a’]g}e in&ﬂtlvalent

bri di on (El SH:
soectisgisn ¥ B3l Rl st RS Pty ey e LR
antibpCR)pretf@atinergitesred suahe ts thaeean iokadnitiven bistihg ditedandRCGEnerally not a
. (qRT- PCR).. ide fromthe above assays, various in
ik id qo h b [ [

nativgseence deN T AN abl e to the skilled practitioner.

Forneékahfpdgmenin en fmmiyo@xfirgsentoalithsconiatnk b dorhiete baribyn @fcognition and

. I he i.ent. to an apti.body. whjch i s, opt.ional.l | led . .

binc{ge S T ripGPiet S PEAURST i hVy ui SR YRR BB Fobtn in g
assodatbnpivinich ¢ag betovaleat iambtuiz0fdy etampteah keFvi it i§ ehip adnfigiiiation that the

C be. eval uat e e. b xt er nal .scanni ng. f or
throd GRS et oS o Rieas o ARG B S MRS P hgfoce of the
Vy-\patimentCopeagivelpubd 3ix ERROsetsubat thaeotmohifcbadigen Bndiangecificity to the

.cell which "does not .qgver expr r. applify. c-nme

antibgiy Vet eyeia gt e o B BT Rt e R R amlin e SRy dpyee CORs
specifioforaln aht@yee) Isms dic abiirgat ra@nghisranEehRatigoh aithough ugaheat a lower
FinGOTRAL ed ttlro a.noncancer ous cell of the same tissue

Wg@ heRaE S S at i on”, as used herein, neans a

di Ak emlrler_ein’, fantih@iyam'iz_rbd)e (ﬁﬁiaﬁl”ﬁwfel@ m:ﬂhepmiatsiocﬂ tis dighteund &eavy
el S ROES DELRE O PR B AT LR BRI Y B
Regib®SQBRE; iv.eCPR 1 ALDRLE, abODRS 0 tagd Rragewot®egioss @&8k)d Voasfelsao the

fromo nd.on one allele

. f ‘h .
Varlagiép(fég]tsalls;ﬁleo meélfsaevg CE)'ﬂ%gg,zvéeé%tg;t)he onarl%bleé(é%aSn (Sflﬁger %gﬁgﬁ )Accordlng to
the nscotiodt ied @f thigémvidntidnnae amino tabié poditsina Adsigned/e IMtDR3rapd FRs may be

tati | ti.c. Mitati [ d .
0% 2 BRI TR oS LR L SR o
Healdi) Bethaida tMdLtoa8t miahi®9 ()).nahitci aog nembering of uabedits @ehtgen bnding

"inhibit" is to decrease or

aci d pol ynor.phi s e
fragipehiij gls%%cc%r Flig\y? @%Of#ﬁﬁ%t i on, and/or anount as

conpasadetem, the teheComplemeRaity Serrrii@ing ResieniCDRefier, DRI,

0 si.on. of the information encoded .i en

corrg TR e Rty of R BRU gl R presene o
whichleregictssady foanpigen bindiog| Each hatableeloppisgesiily asghiot EDR redions
.. jnater ( a ecept or or%—lRli. and%is one. .
enf s DR A B e RSP R S5 o ARGl o
aminoRcidugidugs from g fentpienicherigafiermising e¢ghimanddintdbibkabat (i.e. about
residegsela—eﬂt(Li)?56—§§ (L%?glpd! @—&r(L%elln It}ie light chain variable domain and 31-35 (H1), 50-
65 (H2) and 95-102 (H3) in the heavy chain variable domain; Kabat et al., Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD.
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An " inmmunoconjugate" (interchangeably referred to as
"anti body-drug conjugate,” or "ADC') neans an anti body
weowpagsbed to one or nore cytotoxic agents, SRCHUSZ0%036314

chenot her apeuti c agent, a drug, a growth i nhi bitory

(1998R §bar st Rty Bes iy B PR Bt oy 32 . 50-52 02

and S[I1| @NL3) ianhedighnatainokiigiladonain fndag3e il s), Shes @ )11;1d @104 (H3) in the

nead B B Som D Rt i st VAR RS} B[y ST

mstadctenearcoﬁ]prepieﬂmm@(dmeﬁmﬁmg gegidneaiGneluda aidiho ﬁni)dls)mﬁpbdtldeCDR region

RS SNES R D AR AR DS T PR3 Bychn o

anub@b;taDmabllu&esbm@aapﬁls6d>|3§esti on of an intact antl body.

The_ Fc relonrm native or. vari.ant
ok SRR TRE o by B Yt R sy han the COR
residaés. @ach vanulsleo gbmdmtypmalﬂ;elawow RR§ flcirifghbs VAL, YRZIHIB ddmFRA. If the
e i.s

| gG hai E )
CoR G R e IR B R iR Pl R R it Bpogprosidues 1-
23 (IFRA2. 68 5-40n LEFRTY) SR CPRS), hihdos- 27 02CER4 ) tadd mhﬁeaﬁ@blin’m(y]k residues

ore iSRG BB PR a0 T holie | GSERP b Cofc iy 103113

(HCHOtysuh ths heay Clid2n aeithgds Nf ehia @[Rs@bﬁplﬁkéﬁiﬁjlﬂb acginekidyps fromapeyvariable

toon§ F b SR R4 E He bR GO Lk Rl Rofasah Mtra), 53-

90 (Ir(éfg%@,mndimxl-l(bﬂlfﬁl?@)hﬂdhe Ifght cheixangihe hedy rchzﬁg FR residues are positioned

soorBlbE? T RE R oAt EORard BHCORiag L Ba RAFCEBayn

heavAck0im fd:slﬂ@ﬂsy In same Gispasds] witen tieoTmR bﬁnp’tgesadmmmmdsddm both a CDR as

defingd o Rl il 574 Bl R R OR e enifust PR PusfiBagginet: For

exan@ile, whei RDRHE iefudantniihodti@ 120 HIS, b deany thiowFR T feeidicl 41 at positions

resjd ol ype hereln i s neant one of
125t R s RPNk an Fe 1 eghoa An R
pom@%fpm ﬁ‘egnﬂmycdﬁemﬁ latvatigbdecantl k:mmaaﬂg()nﬁam dfald 1&ht chain and a variable

domaurl}I 61%({/1 gg !irsp (fon%aﬂt dé]%glg I(g%l ) OO? % W\% éun gé%i %%?Bé%odgg%%ments comprise

a palanf Fab ﬁ;aglhlyrpewhmld a&re garepilly sesldpdy tinket nédr Itheﬁfcalaow tblﬁhlmméunge

cystelrl;%ggfwﬁg Fe A Cgthg%%emg?l yclgégbl{nlg%%tt a tdbeosdy%ragm%nl{sn% algo known in the art.
f ufigibglerbdin BY” o !;c(ﬁv’[ wﬁocm ﬁ’@ﬁleﬁte carsprize the Myend N’IL ﬂglﬁalns of
uence iatio

. [ Yt
AR i S R RS e e
polypdptiddfuttBericbinprsses ap@gbeptide Ifnkér bexapipthe Viyhah®waymaeis, ﬁfhlch enables

i in heal th and .
the i UG B R e T HRE B ke EREH b - eBigghinun in T
PharBlaogogyelf Maloglordt sitehothieSFiok NIGER (sERAITY andONVdDT edd 1Syiringer-Verlag, New

Hu . I'munol . Methods (1997),
Yor rrr}Egg}@ﬁg%)Throughout the present specification and

cla hmrmt diebodigsibeferstg siodll ztﬂmbodyefﬁagdﬁﬁs with tvénantigen-binding sites,
Wthlh I}mn%n% i &)tﬂ#)rlaei a he%avéﬁlaﬁlhvang)l% ?0 ¢V élﬁ)(fﬁontng edEfo a hgl(% cﬁam Variable

equences
dom;ilﬂ’(m;j’) ol thg banad polyptlﬁfde shain SigranfE, L) Myhlsing al'l'bhértt]lmt Besosdhoe fo allow
naI I.nst.it ut est?1 th sda

pam%%(lber“%% 7 R 618‘%%18? 4t ‘et meGrcé‘f“H tBif "‘fnér ee’nfé?rced tPf\”a“ Wl’—_'%ﬁ’the
complﬁdﬁﬂarﬁﬂommnm Iaﬂtther ckfieasl dratcdtive ant@nﬂmdmg uindse Dllabgdleé are
descrll%eg dnolregPu{ﬂH or 8 dneps tEIPQiﬁQ é9 &V&?g%zgll gﬁoﬁmg Veé ?lg Proc. Natl.
AcadrSeioGsH nal6444-6448 (1993).

The expression “linear antibodies™ refers to the antibodies described in Zapata et al., Protein
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anti bodies (including full |ength nonocl onal

anti bodi es), polyclonal antibodies, multispecific
wa@pivhodbes (e.g., bispecific antibodies), nONPYEUSW9/036314

anti bodi es, nultival ent antibodies, and anti body

f t hibit the d
s L AR TSR0 RS bR 55 e g ssmens v
Cyl-0RIGh 1 pwiviol, tré garheomladmmpnmamtar}alﬁght dadypolypbygtded, forintepair of antigen
[ preferably

) ortion refer
bindRRRR. B Shoi LR bR draPRRPRY s bout ot od i t h
t hahe moditicroMmonbadsmap’ rigdiennds tlnen:haﬁctmntfﬂfetanalmdy Iamkyng dbiined from a
odi ment

t b f -
s G R B B R B r P At Bkt CHe
prodﬁc&ioﬁ lofithe bkt odybibyl dnfy yartioull hcaln Fbg@zﬁmpllemhaﬁﬂﬁdwfnal antibodies to be

t tibody.f | t.hat
wed S BPAS R T gD et R B iEn G i Thang or
exanipil) ke Giyerédonta iit@iod 06 S., Ketlerahd Mll&ﬁﬁlQNdztﬁieﬁlB6W9’6@7i(hH5FHOngo et al.,

o T g PO QP R 1 P B e ot sprng

HarbbotiDgbotatuty Bresh, 2aiqel €788))tHabinkelingg: o/l, in: 0neo&oodiiieiies agiT-Cell

o g S PO APl AL BRSSPl o

4,816,567 [ydelye-didptay techasipgies (selef, @aclaod éfad dyarfie sipae6M-G28Y1991);

v St ric e sk ST LML R oLVl T B4Rl g 10 ooy

Lee &tlae, f nad Begit 340{5n 10N 1 @3hdaidpdeiiqusaPrenVotdotdyd. oti. UNe 101(34):

124 ST e Re R L TRl e 2 SR LD M and technotogies
for pmg&ib@m?tnmmnbmmaae&e fatiodicain aisalCthmdtaid piirts 0gall’ dnieddsiman

) " WO20 3816. F

imm@RSIotia 5§ or S S Sdibg i gt e G T clR
1998228 %3A Vad d P ar 34946 TNO |1996a3’3783$; m@llyﬂemndeakoam\dtsat @aYrdcyNatl. Acad.

sei. [ B 0351 32BN ol o5k 257 R PP By B et Year i

Immipiod| 76861 (¢2h3); ACS. i PatchyN@f 5,541€808N3,545eR06] 3,5091826.55,62Br186 ei636;;l25- and

s DA NG L RO 5% P Ll EEURSRE 85 g v s

(199a)nMog®nn Ndmlre 368: |8mﬁ813a(tle£dl) disheriMiesd,, Mulver Bxipriessil4rsds-851

i BB o195 AR LR . et

Immu'ﬂol o1 - 93r(ﬂ9%en bi ndi ng sites. The nul tival ent

b d i Ihe t
bl oS g B BRE oSBT it W0 Rln
portlnﬁt)ﬂ thceh@eﬁmiﬁlm (hglit@Mlﬁ) is 1&@&0@ with bokbymoldous' to\evrréspaglirentquences in
t t l,et
iy o BB QR ERUEoBI PP GCAT £ S G B i o selas
while tha mnﬁlﬁleocﬁf thee dﬂllalli’[&D isddenocud witk awbonaﬂugome cbﬂr@bdindh’lgaqunces in
Onal n ti

.var SSOC can npe
ant1b8§'1\9 e&){?d g%m ﬁ%& e %pecyre%?r bg )?g%g 0 an t%g W)'] lafssorisﬁbc%aﬁ?, a well as
fragragind ofgumaamnhmahes hatlorighethch e;éﬂnﬁli)%es@éd lﬁaloglcal activith e, e.g., U.S.
t.0 d a n S

I T T
ChinfgtRantibodias Blule@ERIM?éTIEEDﬁlﬁ@hIes ahticpahe djitlgm hflgdmg reglon of the
antlb\(;gf 1% Iél%l%l\%dgl}éﬁla anan %Igl? ﬁtoldgcoeg %y i I.}I\l/ﬁm&lm’zmev % naﬁlgle fc’n:gﬁl VS w1th the
antigeh bEietcfRs speC| fic for an ant | gen) has the ability to

|r g&g‘?ﬁqgﬁ%% rNotrms ?ﬂ;n n%nt 19@ r% Imurln ggorﬁiyessgulfaétce}{ne’gg aatlbggles which
contdie rmnmal se@rehcebkedyed\fmm adtendo ummmogrobﬁlef Fot the tnfost part, humanized

antibodies arg Ema%flmtmrl]l%ogll(l)l%lill%s (a eccljpier}l? Qr\ll[%ody) in which residues from a hypervariable
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chai ns of anti body nol ecul es that include am no acid
sequences of Conpl enentarity Determ ni ng Regi ons
w@ aoRg116be. , CDRI, CDR2, and CDR3), and FranmewpekUS2009/036314
Regions (FRs). V refers to the variable domain of the
. he chain. VL.r e vari abl donai n. of the .
“’glﬂni"gmé TEHRATH arel\??&*’&?%‘?-‘/nr Sl?‘b“&‘ HEPHERE ’6§%%°‘1 (ﬁatnﬂ]il' Hmal Species
(donbmneibddy Psuch hhﬁommrﬁtpraalm & npoiginian @ﬂ&aﬁ&ﬁ‘h@]ﬁd déstreCipRsificity,

d FRs d
affinfly Sy GRS TERor e o by B e e B AP R s g RO
immbmvgtobtlitt @8 repfacddeal coticsp Belindandaymbfiresidds 8 Furdrend® fnpnized

no aci d .nunmherin fan odi or. anti gen bin
antitf) s et g ARieB e g S i 2 Ry R fRelfnor
antibo@y. EThese théifidadionn ar@ﬁmlt@ﬁmht:raeﬁﬁe)anﬁm(ig peformag-e Regieansl, the

oo SR ULt B T kP Gt b e, idERe

domgine dewideh Af orahb scalntlaalyallrméme&@wnﬁlﬂé lodpd dogrespohd rdhadg of a non-

hum?n?l%]:ﬂl%ui\lllsgrllglgl in gn(g%gga nlé%%gal all r%ér}e?eare%e o?giluman
immoEpbelirestdntd. yhd ahlﬁﬁmeﬂlaﬂtg)oﬂjé gptmallp&ysoaﬂﬁpﬁm@&e antca30a portion

i d i a " l tari det
A o eI By TR STl iy e
detalqsl,_i;e)s Joie e, Yiud)e 3and2BNNRTIL6):Ricdhmahig al.j /ghtre GRAB2B-329 (1988);

ond Bty S OROTRER0) it A CUPVAb o dommi n: Kubal ot al .

Se @U&nm%anmbod%f 4 @ie Mdhichfpodsassesnmlaagiccald skqtcateagitich dirbsponds to
. Publiic Health [ | nstit ut :
et T SRR * VB 150y D TRy bHevhae b ST dwiaves o
makihg biman dhkiyq@ides vadis@died héreiap Thi§ defeniticakod alhurhﬁﬁandbkﬁﬁf spaifrally
2) and 91-96 (L3 the i
eXCl‘éf’é %Iélg’ilaénz(ﬁ% ﬁ‘gélb Aya‘ﬁ’glp%m%ﬁon(%ﬁa)n agt‘ggeg 3 e"(lf—rfﬁ e%‘as Q@ﬂaﬁ‘fmlbo‘hes
can Wchidgdutal ustng Vlimmm yechtigqicn kMﬂ\rnl 1ﬂ Heartdarsae ernb ddivadninitise lamdn antibody
96:.9 198 o .
s selR{ T d0his ThBn BGaPTo re e PR B igaf avghan et ol

Natulrmbmdlﬁzoam 3 @eci 1d g 199%D mh&rmdn al PRORVare g ah SAded3:416T-6162 (1998));

o BSERPADY B 2R 7R RBEY PSR 9% BBlyae 0o

Humiam adtibd $8s camalmbamadw)yzﬁrddmlﬁ@humdﬁnmmgldbuhe gxcams) transgenic

. (herei nafter E re those var n,resi
amm(a{gheeg » e In }h%hai%??d% 10 unenénun%%ﬁl ?negg'iwg baen Rt 1aﬁy or completely
inactivid C Bbbdn/chabangé, Omlmal’n:ﬁﬁlbbdiep’tbdlfcn@ds alsseivRll, ,whikdR2:osEliRBesanlsles that
FR4. If.the CDRs.are. accor to Kabat, the . .
seon ] IS A PR s B GlIG € 0 6 BCT T ABE L A aairocy Rertoire. This
approaeB istlessibdd, f@ Ix4nyTERL V.S, BH-M&. §,5455R2) 5, 548578-0885 5669&2% 625,126;

53588 SRR, SROEIRO PPl ST L. 4Rl 1

779-{$3GERR):;, LoGBer9 dt of. H@ﬁ%):«;ﬁs R36- 819)(3[99.4)31\/[(011@51R%tum368|'m2 13 (1994);

eS| d
risk ) BV P AR RERT1 Sorl T S SR TR By et 14: 20
(1996)@501dmmnamsz;aqs!mttmnomdlmul 1265- 9ESI9@$)E$\1‘[&J=nﬁtﬁfely the human
anttp R IR0 THE PR RO =t RO ARy SaRaTA R anibody
directedsicaine 8 tage almgsm (suc:‘h’l@ dfnﬁ)lhdnytes afay be sdcoveesl flon?24n individual or may

HCERl ), . 33-52 d.102
havegb'gﬁ:lﬁjrﬁuhllZHéS {nhVétr(H e\?y %h%(ﬁ%etrag,sl\l(land)gﬁggl An?g atid eancer Therapy,

Alani g tisanc 8% (1986)eRodrine cCIDR/. dempidls &8 @n3mes @e9 ldsantlonPat. No.
575(29,}311 a CDR as defined by Kabat and those of a
“rypérvariabl e 1 oop, the FR residues will be adjusted

ac (Adﬁldltekightjbodf-’bls agxaivpdyethatiduen c@igaled tchadesgarimotecule, such as
e heavy chain FR residues are at

a CthtOXIC mo'_gn\é or rac,T:iblabel
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1-25 and the FR2 residues are at positions 36-49. The

"Fab" fragnent contains a variable and constant domain
w@toowhelebi ght chain and a vari abl e domai n and P¢EUS100%036314

constant domain (CH) of the heavy cha| n. F(ab') 2

ant.i ho fra ntsc rlsea fragnent s

ahreniai BRABAMTSECD aneful R el kRl ipaRer more CDRs
there@ﬂwblokyesmlmmrovhyeﬂn mtge aﬁﬁys}t i themtibetyVieemtigdnecampated @s a parent

n

aniGRETNR o e T s o e b PN e oy have
nano\f,\rfk(])&g M?pﬂmgﬂoﬁﬁ?ﬁi&&gﬁ&b tarpet athcdloHﬂhﬁtz inﬁfurai’ﬁn'tibxﬁﬁk}s are
prodwgﬁii;% Ig%f?(g% AGYHR tlgeaﬁte&lgflﬁp )e/‘t aﬁﬁ% /El\ei%gllo%g%%ﬁa%% (1992) describes
afﬁnftyj mafueftiof b PH 86 & L&oﬂﬁin}&hﬁﬂiﬂgdl@aﬂdbﬂﬁlﬁ&ﬂagbﬁs%éGDRl’aﬁd/VH'ramework
reids Ve B PLT e B B P 8 @?ﬂiv%daff ctal
Gemsm?vl 47+ se:eal?pmkﬂmiigt alg{) TrZﬁLgll?h a6 SragsE- 00y (1005 Maxkoh onal J
G O D e R R R LS TR
t eamahiboah bakiigsd' bi@dgitas camcerigticl” ofnddsigastyd dntibgiyansie which

posistapt Een G RLEE Do RRa Y aftaeeo A OB Singtip from o
annbbdneﬁthhtlbghidto ﬂhamﬁe saige@bl e domai n ( VL) in the sane t

VR0 b i7ech o8 s P P it R P Bt S amivoas
of 1n&l‘*t:si; blﬁ)uﬁafnﬁoishﬂhchmg tdsey chohrad thst dasroabédm @mdbddi)espﬁ Labcmtt)ﬂy Manual,

coldpgng ARRERERR R 55 2R an b AL Gt Lo §h SutheaRp e ©

m)ﬁe 11’fcl:l°.|akeyth¢ Il f-fifo of ali’t’,(bbacs &Bo%ébtﬁ@&jntdﬂih@ﬂié Amihd Gdif sequences

of thgdnvgz 21041 %‘[}F%g ?‘Lﬁagléé)salvagﬁ éecggz%rrbé%dér}g eAﬁQHe t%§8 rant%l';ody (especially an
antibathy frkgmhnSSas deefibedse. g OlntWﬂEPaemt B,UB)EUIE’S Fdes@mplsednictric acid molecule

Pr o 21~ 1062 1995
encoé?lg g}elsalvagte AEERIH ”B%%? d@Bﬁ%%@sg pEire ?18 ﬁ%}é ficedme @
olymgd@d’etp&n(:e\kb‘ﬂ(ﬂhﬂ 1nVMftloﬁZkﬂ.ﬂ1aMhe fukipn prog@t dxgressatl bjrthe englneered nucleic
ht chain form

acid glﬁ[@léle rﬁr(?rg(%rﬁgy tHcésa 5.6? rgcl;]eg)tor bﬁlﬁ é‘é %{?1 otrg)lf: ?‘%(? %}i)oé%pe té(% g%lence of this
inveltioapas uieldchelﬁrn memmﬁfamafge mcepgdmlmm@ egi(;(qre relfmmbcah epiadp? of the Fc
i}y i Robols @RS Bhe it BRI BB IELT Brepype e
Vivo Sﬁcrulglhﬁllf htedif @, Ig@ﬁﬂ;d;?lle Ehg% (El&nbet at.omst RH\??IZ?OES?UB? 76%2000),
oo B bR HET bR R PR ol e 6Bk TRAves are aso
desceiledidn m?z?m WQ bE0qoes (Shieldg N, IBMi @Beyq b5 6t 66y (201);
Hmt%nar b1 fﬂ% @e%?ﬁj@ ?(%SISG (Zb(%g)h lft% e5c lﬁg;(f él{lgl e %@%a&f life can also
be 1n256§egggr SdmplE D tachigrugieer ﬁ@ly@p%d-éﬂgleg&(gnﬁor Ae\iﬁtglﬁblgzanilb(;)rdles or
ot NA el G4 PRyt B entean B g e IR P
ortit® 8B tuntidibomen khangindtio e FcRmtec h@emilhal‘hn niboetliespeptidt so tha
pert ge)ml bl-!){(ﬁ %(é:g\gt@ (gtéB- 6§1Rgr§| iﬂ;o\;f?ﬂe?rﬁ ll\l Y. m;.9813§ ad. 1 t dT
s i AR B a8 Btk ngelinpgssgipcor aislosed i
WO(III/@'I?S gﬁ Z)é?; prpleageenh sljphaay tl’teeeﬂumfllﬂ%nﬁaﬁelp(tigﬁe’:be att:lF:gzlklc:d ceotmprises an
ammglac saquerl\% Iof BE %éggw (égé Iggﬁ) 8% g&%}o%glr %mlﬁ)'gg englt}.le’ half-life of

a Fab] s lhhbaseﬁmﬂheseaﬁa(oas : Se2 980, 3Hni§ 2004) Biol €et27a13503585043 (2002)
for Sﬁg?l albug\l n%mc'ﬁ40 5). 168%%%%093 (2004); Fellouse, Proc.
| 2)

An “isolated” polypeptide or “isolated” antibody is one that has been identified and separated

and/or recovered from a component of its natural environment. Contaminant components of its
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12467- 12472 (2004); and Lee et al., J. Immunol.

Met hods 284(1-2): 119-132(2004), and technol ogies for
w@e@daciony human or human- |i ke anti bodi es i n BEi/B81089/036314

that have parts or all of the human i munogl obul in

GGl S RS o TR TER S L] BB GO NS o

polydp86d ARy, 4N 29 iﬂc]lﬂg éilzymda k@rbmud':st ﬁld&iﬂ&k proféimaceous or

tl. Acad. K SclL USA 2 kobovits et  al, .
o a3 a9 6 PR < 108 lrguhap st o of peritied 0
to grédwmulnm|95% by3&idhl Qﬂﬁ))ype[iﬂlds or Hmbedyt as Nesrmibed®4 Shd80odyry method, and

45 806; 5 33,42
mos@r%%rib% Tre tﬁ/ﬁ} S%S/ %f ngght (gfté’/ & Efﬁ?l %Uff’g‘a?ﬁt ioo(ﬁ)t%%qefé%l 5 residues of
N-tefnif 2} intc@hiaing acill s@uience biativerod a $6BiinBEH -sE&mOnatck984)); to

Morr.j SO e 368:. 812-813 \994 Fi shwM al ,.
homg ey BT e itz P TGS A S i Gpssic blue or,
prefdnaily E'ﬂ?veBi;tﬁlheISh]’a&H polljzﬂep‘u&e?& a@ﬂlﬂﬂ@)ncluﬂmihd:_pxﬂﬁﬁp@deam dntlbody in situ
ith{puS Al o b 12 %21 i‘ té} 995?;:@ t will
WITHSHGE Hﬁ% cell¥i6 8 Fae%orﬁff)glp?i“egtpo é}refp"kygm Eleémmnmen Wi
not be (phasm r Oglinagint hivadte Bolared phllysdptide @antibodi wif bd frepahelady it least one
ta /[or light chain is identical with or honol ogous to
PurtlgP Y ePondi ng sequences in antibodi es derived from a
paBly i Gragnsdt’ ’spﬁqeares paitiotd eff qpudyipagride or mc&ar dcidotbladule that contains,

prefe&%& Iait?lg st fds/?,S% éon Q/S ’u@%’\ﬁ% 60:%] ﬁ éﬁb dg/g 8 (/ro],do? Eno?ef oftt}?e entire

lenguh(mfr}esﬁanmbemgclaeqmenmmule or raoitpiefitald Asfra@emt\nead cbtit@im10, 20, 30, 40,

s0. 7R 05 0350 580 oL 0, o 2GS BL PP rESS .70
80, 99010001y, HE) 16®ey8053x9ﬂ POt anbih@adld@oir keek. bi ol ogl cgl
act.lLvit 16, 5

Q.. U S. .
vor Fieubin PG o boflpershlr R o R Pl T g esures
Thos(e 119%)1 »f Hﬁhnmfmmdﬁmbdehhéddgﬁa‘i'lﬁg:a bﬂﬁ@nﬂﬁb-kﬂ@n‘l’:bﬁ{ﬂ)()f Hon-metastatic
th t - f th
it VB s P B S P PSR Ta0s “Hiebaaicat By b
e. @he tehﬁﬁﬁﬂaﬁdun@llmffamueammkey&rsm tiharhdvat it th@gruid agent to treat
d f -h
or prﬁ)ﬁgl? (g?ea%le rﬁr'a'?% Igrléég g%agn%ag nfne eicggeg (RIS uglg'i tgéﬁlﬁ}%}oé%lcally effective

amown bf the mewmtmgensmawedme tisbeuimberch fictii@a deis) +druoathe primary tumor

size; 1&{? g(gg, quu | sgmﬁ E}‘(Jtr nttan nPeraé})P sg(ms §er(clcf] 1n%'?tratlﬁn nto peripheral

orgaéd) tnhibixdig., slldw whbah ex‘tﬁﬁ amﬂmsfelfablgrmo@) ﬂumpemvrastasabinhtbegtb Qbime

extelﬁfﬁlgp%{meft%bf él%rr ée %\Eeﬁ‘[o g%ﬁ)e eaxz &g 1}%) ! ere %il%essgglpt(oalg ﬁ%spmated with the

disordert Hboloh/e)xteauuhh dmg map p&ecnt Eevtwth :mlbzha |kil1 a'xrstmgmlnwimﬂls it may be

cytosg 11 i&/ rcy?\{ i can raed esfp nV %B r yBe uredb
APACT VYIRS r% ﬁesr DS Yf éWe TR ?‘é“&P (%“ﬁ? Y

assesidg nliﬂ:uia&uoﬁ oftshevivall miate td nmamgbglassion I(TE)ethe eppmmatebym)

corr.espondi ng non-hu resi dues. Furt hernore,
dura%%nnogﬁ?sg%nﬁe alnl%f’rb%lﬁhtggwﬁ*gy conpri se residues which are
NotTh¢ et chivet”’hed ra@odcpiueiclant c'brblemlb@ﬂqe bliysioh%icdtm)ﬁdition in

dlf cation o.further ..
mamma# tﬁ’a{% 13\/‘%1%11:3{)]18 aﬁara e‘,r%zsc’, %%nregulga ﬁ cgl %rgwﬁﬂ hh&éd hnutrgrlg I’ﬂilef%nelt(lfn are
ben1§fﬁnkiln@dignam calnceti:for‘BM feady Stﬁé&tr&:ﬁlf ioal dayly aﬂage tofoitis ﬂnmsa cancer that

is noglrnv%slljvlgnd ! ‘%é?[aatrcl (i; 1sy (ilarsw?l?d ét?%c 89 L \(}ra [ car a%Fr Enamé)\f\e,g 0? cancer 1nc1ude
but agemat hmpamd ctaﬂ:ntdi’rmsb'mpﬁorw blastbmarancludmgmﬁ@ﬂlldhaslmma add
ubst a of the FR i ons

.all .o
retlngl%lastonll]a&, ri%rﬁoma 1nc1 1n%183u Fa}r%omsaeaalg %Sﬁ’l Vlachﬂ éarﬁomr?g neuro ds(')crlne tumors
(1nclad111g cbminoubmtnomn@strmomh 30d wick telloangar)i mesoﬂieh(br%thannoma (including

on
acouE)tlc neuroma) meningioma, adenocarcinoma, melanoma, and leukemia or lymphoid
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of an i mmunogl obulin constant region (Fc), typically

that of a human i nmunogl obulin. For further details,
wee@dones etal ., Nature 321:522-525 (1986); RPEDOIRMNNM036314

et al., Nature 332:323- 329 (1988); and Presta, Curr.

9 1992). A"h ti I
g W oGS R AR T o B vt
squafioliy el paeels, ltng daht inofudiap siadlt-cdidalye qane@e (Ba ) monamhll sahnlung

canc R Ch TR Rt B 0 B P i B e s her ofhe

pentdlﬁ:ilim’]hdpht@éhllﬁfar eanbair@@ma Di Stdrodayt camem'ncflhdmg gaytr@itedtinaleandar,

nlzedla tibod ri sing non

panci T e e RBRG b G R B e OB guwegryadsr cancer

hep aﬂﬁr&dblﬁz&;dcahiédr m@cl\ldiﬁg mblﬁstﬁteﬂdﬂmwaﬁ&r) kevdwtahder, tréveal adnicer, ¢dlorectal
enbodi t he human antjbody .is selected fro

canc B S ERET B el S e Pt Bhaae Ty S E gl AR prosae

canchl,lmi{?al adiicerbdghiogisca(déa hghrin c@tinarha, ald tarti@ob, ptativaninogy, testicular

cancjgiaRact st DeuE T MeBELksh i ahE T PRy, St

Bi @hg te@ 7pr38anc(rb@9 kfers Mai &sdigion at a growth thdp typloBilﬁ)j)rﬁcedes or develops

222:581 (1991)). de b
o 8 O PIEG HRHEN ERIHGU BB PG e s AR G ool evee
regultionyptotifer@iod, or diffeccatiationyihicthicahbe deadogeng usrkers of cell cycle

obu n.gene been partially or conpletely
regu4 ﬁTmf?q&lLaf 8. l%effﬁlgﬂ’ OEagE’feé‘ “human anti body production
| s Bebiggpleial; is whha hnﬁdtbﬁismhay glfoalﬁﬂn‘blleﬁopﬁﬂ&ﬁt ofgie@n, drgan, or cells.

h L | udi t,
prof GRTE T G R B s re. “Thi s approach o

d e@gr inbstasid oy meaatip hlﬁczadl off culc &. fronaits privasy site,t®dther§0ales in the

9,82 5,625 126; 5,6
bOdyan &n?e?i C‘iqﬁ & alfs% F*’? SRR OB PR RO & %Ifeg Stnl%%ﬁ?ph"i%/ﬁraﬁg%@ pd vessels,
circuddte throdglofht eldsodeanyand Growrir 9-dkB3t fodhiB IR} tastdsive p@mgrned tissues
l .. 856- 85 1994) : [ .. Nat
elsevg«é:ée: ig i%_ %éy (]%ggs&a}sm can g%%caﬁ gr fglftzugi mga%fg?lgg & sequerll'ga?process,
contidp@it ectunot cdly bfedkmﬁélﬂﬁ froih tifclBRGYy tulley lnevdias thrd\@h titeebloodstream,
t | 14 L d H

and ﬁ%:)ﬂ%g?g% A %8‘[31%3/5}‘[%‘[ t%t ne %teﬁtgg %eéls %sggglgl? &l Sélﬁ]i;] talrl({/ceai‘n )grow to form

ahfetthﬂ:adanmgmaantl body nay be prepared via i rmort aI I zation

ag Befle "?mgf-” ?X r%t“%%iory mﬁle‘( i tﬂ% @otlclzl S? T ﬁ% r%%‘hﬁe this

behari®€ @u@m&:@hcfmmmbareen thel tuniod ual and rhomg/llshmhe dtmemte are also significant.

[ nized in . vitro See .0., Cole et al., . )
VD RS IORRR T It e Bt Beep Bty g gf{bsprimery site and
has tot pigtrded 1D t]ﬁellgﬁﬁl)a,‘tlc Bﬂbibcﬁtb\res&et syatem,or & tishueuthed thanlthd primary site.

Gene(r%lérkaé6 23 ?tg%%%l ﬁoer 1s glhy aﬁ%er glgéls aggag? 81 Isorﬂ%$an866ha}ng gcéc(a%lanally a
Stagé a1 @mh@t er ol ogous rml ecul e, such as a cytotoxic noiety

i B B o afipup el i fs oGBS ot
lesioh hventedn anbuhexmsmesmrgin aﬂ‘iod:atll'plli m\ﬁba‘mbjectl gbotthe affinity of

h?Pf ggl;g%\?\ﬁ %rE] (()){I‘j ob%ﬂltg{’l ;%nc N éssné Sagl tﬁmgre thagtl néa}lré{]locahfed)at the site of
origii?aﬁad dres eal hafef thawapycityad mﬁbﬂteamtzadap(dln&sasmﬂzé tolalsgant site.
A R NI NN T e

cancﬁlfm) (’hedbmbe STukio0 Wl’rdd:mls bherefirted td\ﬂmktﬁordd)adal

S SRR AT s e, oo 2Lty
nMuBagangsi’ss méanCbORaamdl, oxlutlingevodt Kimited to, a human or non-human

mammal, such as a bovine, equine, canine, ovine, or feline. Preferably, the subject is a human.
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residues is described by: Barbas et al. Proc Nat.

Acad. Sci, USA 9 1:3809-3813 (1994); Schier et al.
w@20e/1189t 147- 155 (1995); Yelton et al. J. | meBeDUS2009/036314

155 1994- 2004 (1995) Jackson et al. J. ImTunoI

%ﬁ‘ 72612’2 galﬂgg‘@n%§ é)b gﬁ% t% thﬁlp}’ Bséthv Hhtae{? 1%cagcer " Examples of anti-

cancerbh@hmgmo:@bnts hﬁﬁla@ betrdrslimicéd tofe. g oﬁaﬁcbt@aqieeﬁb @eﬁts kgmwh inhibitory
i s e .whi ch posses

sgenfy Pl Grie et BETOReR Frip A TSty SN RROHSTT SesOeRoftptc agents,

anti- fubmlm @tierndohirhgédites ttthatndot natiiD20 hetiwdier phundlétgetived growth

faCtOé &h{%& grg r(%% og%g\%ﬁf :BlalféﬁﬁrruB %%gg%ﬁ ! e@oﬁﬁ% ﬁlﬁl&l& ? gg t c%lecox1b) interferons,

cytokifdseanebnista (d.fuichtidizdp astbolic alkit bigd as@ayr siuehf as ﬁblh)axtmg targets

Eror PR b g R e B AP AENA R YR BRI a1 Ao, and

othe Li&B8BY¢, and argahie chetifad hgead, ctd 0Comtdndiasethérbe abadldo-ihdldded @f the
the anti bodi es or pol ypepti de containing the am no

invenliohy sequences of this invention, one can attach a
salniagen receptioigehi’ adisad hﬁantrccme td osubdignca thiai hmdys or prevents the

. i all tib d nt des o
ranef G BESh Gty o B ot R i R cfphenve
isotoped (eguI'€, BN oot hﬂalgzd”ﬁ)eclﬁ:ajoﬂﬁg@emle agpitspindhoxich sogh BRntyaREcally

. .b I d d
activg iﬂ%ﬁﬁ{*ﬁ%&g@ TR R
f ug mhermnmstr@emoagmt es;&eﬂerhxyaltchlﬁpc&mg ugeée ﬁreﬂie feeineit of cancer.
h
oy oS SR e B i e S a St CospRE RT3 i Gt of
cancAsquﬂbs o€ cleindthetapeutic @gams "isdhdeatkglarieg &phe sudhian dmmn@a and
f t E

CYT%S%I\?F% F%cé({fSIéoes{)}%n& e, %Fﬁlég fonlageﬂ,lcil Pﬁ%%ulf%lrlr epg(@&?m} zﬂlglplpogulfan
azmdlesmoﬂsaslbbl&oﬂ@ra caﬂmqu mguitfigaj and viedapasehylenitnales ardi f e

G al, . .. Rev,
mett e A5y R B1og Slicft 5 Bisy RGeS o eencponebis 1
trietiSyibsthidphbipboxamida aﬁ(htrllﬁtethyﬁugmmhanhlhe rendgeaind(ebreinasdktacin and

Cl i ed i n

bulla%a%rnglré%g%%fn{p%he&n 1nalr ﬁln%}he syrg e galgﬁ &hogﬁ%ecang/bﬂy%(s)tzgﬂ; cgfgstatin;
CC-66 (1659dﬁn§ﬁfh4io:(e?e@ﬁlc)a;rzeHlsllﬁtaﬁdhblzelesnBlyﬁihetuﬁmeln‘gues); cryptophycins

279:6213-621 di otk .
(partlscg%ﬂ%c%/g 06hyc n 1( 9 o ogil%cm @e(?olaﬁga}lrel i élg((g'{l,rrln?cgr? Elfégl(%drll% t}ele, synthetic

analdg‘;ﬂeﬁiKlWiQ 1‘89nagd OfBﬂléiM p Délwlﬁz}ﬂtbnd PaRedisens @Sarc&ﬁn‘tym)@@n@lmtm

_antib th tid £ ul t he. et

nitroB st B RO B s B Bl b St S Sr o

ifosfixoidt, immhl@fet}&mim[mqaihﬂnﬁéﬂlmlhd']@hdekhydﬂl)shlb@det imelpEﬂRn novembichin,
t

phen SR s Ehtiete e W R R BB TR St ine,

chlo®zgogin, §M€Ihuqnﬁé Y@epting elmﬁmlbeMQSnlmhmtld¢ aatibds el sich as the enediyne
enbodi men

aniR3 1 BORICHIETY PR B UL R TE Lebd SR a1 o
e.g., deokye [(kem ¢itl. Bl %@W(@EQ%D dlﬂ@]ﬁib)n mlclmdmg dtzﬂ‘bﬁﬁcm A;

blSp}% m%onat% $Ysh 8§(':]0(§gnatea o\ %sper% ﬁhn & \g%h aglneoc\jlrzngrsta 1n C}E%m%hore and
relat&i?éhﬂﬁﬁ@ﬁﬁelﬁ EIMBfné i’rﬁﬁﬁlbtlé dfrom@jhum)adtcﬂmmomyhnm d¢tmgmyc1n
authJ.%mg 1 de ssrem COMYC hetifonyei ab c[?n c 1?1?[ arzinophilin
BI-APEE lt?‘B}éon;? 76 é/]tha"‘tr AL BRI en‘iuzfﬁgg ’
chromnﬂyamp;aiaamedlyam,di’ammrubaﬁm\deubeﬂlcirr GMaaoﬁawmn@mlbucﬁﬁe, its
AD@%@N@Z oxcérﬁvllclrn 1nﬁg%1{cl:g1r}1tplgo nag&rolx EB{%”? gl%lomo }a)lino—doxorubicin, 2-
pyrrolmbelbidmlﬁc1mmdﬂedx3aigmslmcm) epsmibtwr apelbidic 1das$3:1rf ofarce h@nycin,

mltoﬁlgmﬁgsl]il tasdn%toglq a yﬁ(r)%%enoq gﬂ §alamyctfr(1:I %h%‘n%%ﬂ%,s peplomycin,
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nonpr ot ei naceous solutes. In preferred enbodi nents,
the pol ypeptide or anti body will be purified (1) to
wQ@e@aterwdt han 95% by wei ght of pol ypepti de or BEE/UR®AY036314
as determned by the Lowy nethod, and nost preferably
t han 99% b degree sufficjent
P"tﬁB%‘%-‘/zS}nnp‘&?mY"é%§Péi"l“3y"r“g§‘?d8f}1éé°z‘b?mﬂ°?¥ﬂ‘ ﬁi‘ proey %’Jt’eéfflﬁlé‘r {benimes.
zinoAatinNgoratddint aﬁﬁmellbﬁlﬁeihyachhsen@lﬁotﬁxﬁ@mfdlrﬂ graukail (5- FU) folic acid

at h PAGE
ol G TG SPorG BHOLTG TR PN e S g PEas Aad g uch o
fluddvdbire, Gmerqaptelﬁlﬁfna,bh1ym1psmé \ﬂﬁbglﬁfnﬁd: I’pyrnlnﬁidlieahﬁdgs such as ancitabine,

orac Bt R e B R B HBE RS BRPR TR ugne

floxuriias] arﬂfl@er&&ﬁ(ﬂﬂﬂ eiiltlsteﬁf)nd; h@nﬁﬁhﬁbﬂl&lﬁbtdﬁmn&e,m@ﬁmmﬁ{ol mepmostane
onme not . be rese

testo a§t8P%1ta%tHa%81fa§fp98ﬁl gs &gmg)lglu eﬁl{l H%Uiylt?%qe tri 08 aB%/ é%}g \gﬁ %R}émsher such

as frélinid &5 ‘acegla&)nﬂutdof)hdsﬂtahﬁdb @ﬁo@ﬁde Byinoferalgpiceaid: eniBiraviadtisacrine;

rt|o y |de clelcaC|d lecule . ..
bestr?ﬂhlgﬁ bé%lﬁ %en atr%&alg Eﬁ?%% {nef %gel, dlfwonﬁtﬁ%()m%t%%e, elliptinium
aceta4<Q %1 ef@ibon& @%glu?ﬁ%all&ﬁ%ﬂrﬁ@%yd&S%re@ tentiiih elodidlaihin€ maytansinoids
Lentire l en Gﬁ ﬁgﬁrence go clte C aCldd rmll_ e%ul e
SUCHSP mfi%t'f“ifﬁlg Hgamlﬁ?cf“rga LI 1154V o 141 = (1 0 B P O M 1o B v
pent&thtinGthenahbly; p&@r,ubﬁ&, loﬁdxaﬂlﬂ&p Ahhy B, acklDD. ety drabidél, procarbazme,

| eot 0, 40, .50, 60, 70
PSK@&OE‘%%:ghan g 6Oen9p_#2fb§ Igli glratura? gt?% <‘ﬂ9 %ug%cp@ n{aﬁ%"ag% ﬂ&gdxg}’ 51zoﬁran

splro@amamuma'reeaatzmam cid; m@fzﬁqund; 1) 2mﬁtthc}ﬂd'rema1;h¢1umre tricie@icomiat

g B RS AT BB S o
maniv@uis g, mpblﬁemamammdm&),l pmobmmﬂ,@tﬁsmm:t argbihasider“/as-Onel |

h t.h )
cvel Rty ot Mol & dAXRL Rk G SRES slipy greotoey.
Prln@f(ﬁlﬁNﬂ i), \#GBMANETM Cefrepiorffice atbuaimengincakd aadop@tidp Sumhilation of

pect Ty PRl R B O SR s PaaSRRE P S et aoveane
(Rhoat fmtenukommmhy,dﬁarb@ecﬁlmmme WHNZ ARJ@ b meigypine e@lﬂmguamne
mercag)tg%ur}l%gglﬁ{t%oq exagl 1¥1un(1: ?%a V\?g%s 8u %aélgpelgt?lea r i E(?Prla}{[int \%nb gstine'
platipune feexpadidey Vot ltﬁp;)ﬁoeﬁmﬁbr mﬂ@iahtr(briaf vihdristuie, NAVIBRBOINE® vinorelbine;

novagtr%}lepélgmp%m%ebf(%?rg)% pjlautn&m (i,m (amtmogiegglxsey\,da 1l|2]an roPate,tlrgr?o%can
(Cangposwer, ERT -} (incdludingrtharcambdns regincth of irihetecamwetht SOF $ emiE eucovorin);

ono g g kR0 B e ER P UG Rl AP SVERE i o aic

capeeaintiiney coltbtetas@nin; déucogpriadn ¢ e bxz(h@lahﬁ,,lndlmdmmye Baliplatin treatment

e LA A B BNEH B PR o L gy

VEGEsS ﬁﬁS]teﬂltg:ehﬂbpldhﬂfeﬂitlbmﬁhdqﬂlamataultlvﬂlly acdeptable kdtsicBiR asd}:rlvatlves of
an 19ng ession (TTP), the response rates (RR), duration
Yy 9S8 onse, and/or quality of life. The terms
C arl‘s(beiicludadl dl this aﬂfﬁmﬂicmLBe antldfoeﬁortabagants dmsm tolregulldieor inhibit

ot @y 8F 5 ST b gcaed Lot Sl en P aE
(SEHMS)Smd&dlng‘J Ifdirlemitmpif eaﬂmﬁblgﬁn(ﬂnhhgﬁﬁbl‘gﬂam(@ammfeﬁ) relBykifene,
drolox1fa ¢ th(é]rg altmox trli(ﬁu ne, Eeom nes’ltdfl #Jonaprl?tone andaI*nAR]:aSTON

Acer &% ve*o
toreIﬂllfeﬂJS;Sdr(ﬁmiﬂd;e aﬁu‘t&toﬁtthag ehit tHg enoymd dromamieewhlclaegmpxhes;trogen
ut _.ar e.not

prod}lc‘ctl r?pﬁn ! thd a(]cr%r}aijgl%mcp sufh a}?c:for gamgienlléﬁ nin zbzf)lg% taglrlﬁ ogglﬁneg‘hmlde,

MEGASE® megestrol acetate, AROMASIN® exemestane, formestanie, fadrozole, RIVISOR®
vorozole, FEMARA® letrozole, and ARIMIDEX® anastrozole; and anti-androgens such as
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retinobl astoma), sarcoma (including |iposarcom and
synovi al cell sarcomm), neuroendocrine tunors

w@ poveliuddng carci noid tunors, gastrinona, and P&I/E82009/036314
cel | cancer) mesot hel i oma, schmannona (i ncluding

fute R e O R s T e R s AR Rl B Bt 1.

leX@iﬂlfetﬂuelldbﬁﬂe o@b@&ﬁ@h@ﬁ)gpfanﬁseﬁda otigonnele&idics) phrticldars qh@a®iiich inhibit

et Eaheap SR Paaf Ryt i el i APaHY EEhuRRpaELg o for
exanipld) PK[TZBJIﬂha,CIEif land HiRGs aéboeyaties SINBGE G:)V,ECHCb@pl(éﬁsaanhlﬁblm (ek.,

AN#I&ZYW?@ ﬁ?ﬁqau gg%ﬁ{g%gigﬁ%%f?o%n%&%{‘?& raccnzj:é g ag ga%]:é ?herapy vaccines,

for eSir@TﬁGﬁLLME(HHN@ﬁ@&d]m DRUYBSTINY ndceist,iand v Acan@esgcine;

atjc, | ast oma, Vi ca
PROB BRI R i AT mrs € BeBr S B dauh G e PR
Vindﬂﬁl}ﬁﬂfi e spdragiamt (sealsePat( Naalad6lil §i), 4 pasimatdudcally @asptable salts,

S 21 a)[ < gl on f‘lﬁ? cer, T ectal cancer, col orectal
AN EEF VB RG 8REY 0t uterine carcinoma, salivary

gI ahelteﬁﬁ r‘mbdlmgma,s ukddd etys atpphafaebnaiefeeﬁn @@Fe,cur}@dilﬁﬁ taivative form of a

phan&lg(%eg 1 H%C%lVg ﬁuéhsta]&cg 1§a]t hs &%xy‘tﬁtgi{ﬁc atr&gg? %e lﬁ S(ﬁj&pare% to the parent drug and
is capab®d df b eihg Enzgmaiteatly ac&ﬁﬂﬁhagﬁﬁ‘lfertedii’mﬁﬁﬂle mbierong pafent foem. See, e.g.,

W At e S A e S
615ty Meefing Relfadt (193p) alSkeyla ptrae cadeiupr Adh\ilﬁicﬁ)lp@pplrdmbl@toafargeted Drug

Det iR Bl ok DL EEokiigr faf ) o QP8 Pl frets ss). he

prodpige b thie frevehtn,incbude thut fre hettnhiget it@ Phosphiteton@adindy@odrugs,

iorRE T &SP OE PFRFAL PO BT G fipcorying prodgs. D
ammodylﬂp]hdalﬂiea prddmgﬁmt)syﬂmgd [ﬁbﬂiﬁ)g‘snmlac’gﬁmmhhlrmfg prodrugs, optionally

substtltﬁtgg ageglﬁfygg?taamldg c?ﬁalﬁhﬁprgg%lg o OBtrl%%lg% Eué) P%tﬂtSd [e)lg)l}yplaé/e‘tamlde
contdifieg pstiagd, S- ﬂuloﬁ)cymtaliﬁ antl h&lesﬁﬂ&(ﬁdumﬁneqmmth:@s thlt(ﬂmihm besconverted into

the ngozg% n&g}%%ﬁotg W%y eef e%xa IpI ? %}ft(%q% &rugs tg &n} rwat*zg 1an6 a
prodiugfpinafor ase amﬂhsbh\@oﬁbmeaeml, syt ai rrocluhﬁddeo Jthdso bigimotieenpeutic agents
d rtﬁlh%ogstream and grow in a distant focus (netastasize)
SN YH0TTal tissues el sewhere in the body. Metastasis
caBybedladeddherapy”ds sitanthe uidifaitasi gmng rayssebeenlys @linduce

rocess, .cont en r [ |.s breakin ff from
sttt GERTe 15 § Ot S iRt iR AORRLY Bt Skt B
altogathelr. 3t wiblhicAppradiatad tdiats]iﬂemvﬂﬁjetr&ny Atayst Iewn @whs hitt &, detcigine the
cells can ow to form.a
dosagq *f“&-di‘ﬁ‘? %‘é?g“ﬁf‘tﬁ‘g?m b[lsyglcglérc?f“ﬁp E’% F‘rr%ﬁwe?fl 8t yg%?rﬂf’inei aﬁ’ﬁ‘u“ﬂ?t%?%/a“d
typicﬂbdo@a;gdl; ahggiadnh Waye 00uhilsl (Grdyk)epet ddyor cel | regul ate this
Th beha)t Vi or ¢ and interactions between the tunor cell and
CRABLYUCAZENS i h the distant site are al so significant.
By Thﬂplﬁsemélh%ltlaﬁ featlirek ¢he eaeTic-ract (aﬁtagxmlststalﬁ&EGlF R ab@ginijts in

coml 1nat1é){1 Fﬂlefaga natreta§ a ]i)art]hotl(f gycaPth H? 81¥ SFChbaIS tum r,vllé % g%q_] ecé ystem

C-metrantagohisssues ot her than the pr| mary site. Cenerally,
a on- netast;E\tlc

met antag(im %8%[‘1% gﬁ%etflodé gLt g‘erﬁlyn 1nc&%58(l)lyqep 1dQ'és e

specrfﬁﬁﬂydnnd tBy- mep,ralnmxr mettamtmrdles,or metp;maﬂ&fo}%ﬁ:lan Ofxeep‘torl msolecules and

r L.nal, cancer
derlvmf?veg A wh Octﬁ%mod R&:tlfﬂ hy |CSn§eU ,ean%%%swnﬁ pro?ems it tlagtﬁgonls?%%sg include
antaguBjie edriasts bbHehnet polypeptides, RNA aptamers and peptlbodles against c-met and HGF.

Also included as c-met antagonists useful in the methods of the invention are anti-HGF antibodies,
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By "benign tunor"” or "benign cancer"” is neant a tunor
that remains localized at the site of origin and does

woohael t he capacity to infiltrate, invade, BET/US2009/036314
net astasi ze to a distant site. By "tunor burden” is

th mb f lls,. t.h i.ze. . ,

ons JE% s bt "B CaE A1 et 1 By B n g e o Hor
Exa@lmfeﬂ:‘hmfﬂed: drodaa&ibedibdlow] oad. By "t uror. nunber” is

A AR GRen g R B i o 5 oyt o antibody thar
bindehh fuffident atfiniaknd spetdficigso anieoankircen reém:ldloﬂﬁlhlbﬁanheﬁ] @ctivity. The

I Pr ef bI ject. i
antlbﬂémaﬁect'eﬁ é\/l g(frlmg atV?: g (2181?‘[ Hg}il elB ngjr ag"?uél}ylst%{ (ia)imgt, for example, the
antibbemhaplyind B@hdnl c-hét viithead vafuead Bé?t@léen EﬂaNpl el @fntiﬂdﬂiyl afﬁmtles may
th { { {e
be degeargl(l:neeﬁ @I{] 8er ?@ﬁgﬁﬁg%ﬁ(ﬁ% s(eeg%%% h?nsgcll as&q,y'o(wc af ﬁ’ﬁ%‘%"g‘%’ @ssay as (aescrlbed in
PCTage@hidasipn El)ﬁll@itmmle BPR00501236BNérEyns-titked immaskiadlori@nt assay
t .ot

s AR RS0 SRR SRR PR CaE By oo
inventioaRtn beGls2Dasarthdrij@diicentph atgetiag aﬂdeﬂiteﬂf@ﬁig g&ﬁm\&tsbasémtcﬁlﬁdltlons

i nhi bi t | mat | -
whoresg Rt eSh e St Eer g et ape, Shdrbidfogica
activity hekysnes, inanlca@anilaits m( ﬁfegtwené’s@ a4 mbnalzdung suthiaiseg ®@Sknown in

t h bi f.ol t t
the appgebegs e SRS R ThindiRengbl e SO R 1 “BowA or

VEG@hti+ @mepindbddss are'ﬂﬁé«krthAb@ﬂt (samnd. goMmaEnst,ceaeIt(iza%) ahnlCancer

) Dol : :
res EICEEA PR ES i 3RE rmaRb o Re0FR e BRI ©
WOZi)QQ/IOO’MZa,SW 03eh/(he3®; WOo2DE1270Q 1a ostibsbairaent, ttikadnti-c-met antibody
t f
comp it e dpi el an G RermE Ry gt T T PG ElRy e and
CDRBFH:(]Z Bﬂdleerrcade]gﬂx&@hn‘F@ureSUISEQGB N@.1g-15).1 1h3dmg ertdadbmentsYd antibody
h t t
comf BRI B R GEt Gk PRETer i P P PLECREAFE and coRs-
LC spuande dopictad infguror (SﬁQIID §O: § W}i@ﬁﬁ@lﬁ@erﬁﬁb@lﬂﬁ(ﬁfs thAheavy chain variable
henot h t - I I
domal}% c?e%nsesreﬁ Tg]tpﬁghlji‘f&o—ﬁgt | 61@1%; gﬁﬂg{@ sgc?ue]ngeo ’[%H lylgurey (SEQID
NO: éhéejran Isﬁna@mudtmenagﬁn hghtlchmh ud@bleslomain Iaempmsad; FRDDﬁpEImaILC, FR3-
th . .

L 48R B Pl b oY Bkt 4 (PR NPi PR A e Gebimsgto e amti-

met aﬁlbbdyl mtnemazaamchnﬂlhfa'@fﬂm( dn)FeaygibroSp h@ﬁqoéaﬁimdl&msaﬂhk yiitibody
19 nat es

ch _as husulf rosul fan and
Comlfﬂsﬁ SUIfERC QICIG?&II lﬁg%re 2 lglg%b gﬁsﬁ@egéodopa, car boquone,
neﬁmsroeﬂcepﬁpdlments Lﬂie&ﬁhﬁbxﬁty iemhbydvelantrihtesnaies a Fc region, wherein the Fc

. met hyl.
e b ERGT S RO ras PHY By SRERHOR ROt nghpgaice comprises e
sequéﬂ’ce dépictyd i@ fretuld D(KSIEQSIDI’NID -alm) alel tangtcond polypeptide comprises the Fc

soaut TR PR DOPIAPAS nbhe) - canpt ot heci b

( I hicdngatimbgditnbe, thy Elﬁthetnet:anab(aiy@@m@riiteo Eob éesap)lypeptide comprising a
hea Malnta%}ag)l domamth 1n% seque c_ 1065 .(i ncl udi ng Its
Vad M, ST H IR Gi zel esin synt hetic

carze

QVQiIQZQSI@IHS/)RPCBA(WMS(D&ASGYTFWWLHW\H{QI}P@QQDEW@GM(HDPSNSDTRFN
e RERATRHIRRLE AR PR Mgy gomsvrvs

(SEQ:B) NOMDY), CHll sequicher debicres! irpéipare at($15Q & NO; 1@, and the Fe sequence depicted
in F%%F z?‘gérg itR p lﬁ)mmgq{) Zt %Eél rg)gfgf]lpe Eug? o mg"mtﬁ gﬁ1d% RS Var1a%1e domain

havigsthe saqusice:ne, | fosfam de, nechl oret ham ne,

DIMM{I;E Eﬁ?%ﬁﬁv%ggﬁsg‘(@ﬁ% Y A TR I AP LLIY WASTRES
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phenesterine, predninustine, trofosfam de, uracil
must ard; nitrosureas such as carnustine,

W@ ktoonowet oci n, fotenustine, |onustine, ninustPCEUSHNY036314
rani rmustine; antibiotics such as the enediyne

ovi BB B g Y A bGP gk P seg o No2o,

and €L gsequeﬁgmwcteﬁhﬁEighﬂam (SEGAD NENg);,an@R) a 183 pdBPeptid O&sh)prising the

d m. ci.n n A, bi sphosphonat es,
Fe Seﬁﬁ?ﬁe 8%?“’&?0‘68 rlq%ﬁwl%\et @ggﬂ%ﬁg el:éi\m cin; as well as
ne mcahamnﬂsdlmbmtm tiehunharaph @ntﬂaoaﬁ d tieeh@toeldna bitthrapprotieiedby the

hybr g]?lg :;%E&&s pos Lﬁl::d[grc C?r}][?gn Ul?? Co?lc(ftlg)g Iﬁ?‘ig n%gn IQthber ATCC
HB-Tiae4 (hybmmanmcsarsabﬂ BB, 895a(hynridomr 6Df] 1.6z bthehibbtiments, the

_ch d d b
ol SRR 1R St b B DA et o B hE ik eradery o e

hybridioxe e ¢l blirei dap dsiteicdndeli Agerivai Phpel GuorcdXiodtivhiActddsion Number ATCC

e B BB B ol o ABl TR SBEALBR e <"

| daf ethéreinbodimmeiits, @lchaeryatitody of th@imymlnﬁ speti€ibalgrsbinds at least a portion

of c- 816 %%8%@ or S%BFP t 8(?OIJ &Ig%}%f%lf(?% ?ﬁnta%}é}séwg?% of the invention

specifidallyeimds ianlcast owbaif tHaisedquances tdl@pid divnght SroustdnsipingadCDAQT (SEQ

ID Ng)%ﬁs r(‘%%? Tg%%qe??@éﬁgﬁ'n%@?ﬁi%mm g?%(ﬁj g%glenB) (e.g., residues 300-308

of c-ref) | KIDSAERAC (SEQ B> RU)24) feq). iresidued 350a833loOgues asUNNRAEQHF (SEQ

10 N R RS Gt ATt BRIBIRG et MPLABL BRI o

1nvelﬁtfbmamcﬁ“t‘calﬂ§ebmdshl confoantioss] epyjpe farsiediey @unadr al s & Wbt oas of the

sequg{%%sas:egeﬁﬁ!ea g?mglﬁe?é{)ﬁp;;%lpﬁq ’nﬁ 8f Elé%grl"f(?%ﬁ ?%}\Jg)ailme f gu r1*’&:51dues 269-273 of

c-meNDTEKRKKRS (SEQ &X MIOL i) (g, ravidico sER38 e imegSKPDSAEPM (SEQ ID

| ust er. mst a ol | LLjostan
No-F 1 ) BaRRR s EeT S e & ik ool 88 ot R, B hes 301305
of c-aial) nhgina emb dilimedean aﬁiag(ﬁﬁﬂ me@ibody ofl th)esmmaon $petificallgdinds an amino
acid %eiqg%ngg gvgrﬁg;aﬁ] e%%tlg 8‘? y%% %, %&’%89&) (é(l ?/ Ig? aetqlgeélcé identity or similarity
with el sbatreae (LD A QITESESY iDNEO: 25)3 S TERBKERS; (SEQSIB INO:2H)eKPDSAEPM (SEQ ID

KIS (SHiRSB: 2ok
N e R T o d T accrat o1 an' cpot b | one:

et agliviRantigadidsi asamvell knoavién thhyalr Secyelg. eldim KErt aln@livy Cancer Res.

<200§ﬁl§%ﬁﬂ%%%?ﬁ¥99@2128@“22?@%?°%¢@3%§3¥¢%@@2@9%4?8?%@2@%%/917107;

Womos/loaﬁlov NeG7pan@sa2at i n; phenanet; pirarubicin;

R OAARLS m RRURP L0158 o B T R 5 e
the nhda‘ttoldl@ af th&mechiiod, s, g., Enbiade, anﬂunesteﬁzlwﬁﬁﬂEprofem Aobynpreventing it
n er man azo
fromts%,gn gqu{)e’r%‘egslﬁ% ]2.9 ]?ﬁt r?ci_eptglhvlg refﬁ ﬁh‘%lbgﬁ%nﬁ gragment thereof, is a
solulil¢ foeiotxeae meﬁodlmsme @isalubly f(SFmZ)fﬂ&X‘ed&ptOt/Meftﬁﬁuhhlblt(ﬁy effect on the
nd angui di

blOlO&lcaf act)\él‘?/ of ?he Lt m (h%m F¥ %mdmgn? l-hi(g]? (‘SIrllelr?bglpreVﬁ%ﬂ%ngllt fr({m ll)mdlng to its
natugal @cﬂpmmmmentgmayet osfhcvaf taagen billRoAisd énc(udéd @re Sh)et receptor fusion

cyclo m.de; thiotepa: taxoids, e.g., TAXCOL(r)
pmteﬁ%lfc?xiaﬁig Epa%?h ar? Sffscnlﬁ)g?‘gWSqui bb Oncol ogy, Princeton,
NJ A) s,oluABRA@{e%h:E@ptm) pr@ranp pliorcsd ¢-eet realplou ploreirg g iha @es@d invention

it BRPRE kbt b RN R ho BT bES ol GEH e Phgpgmoranc
domaliAXSH ERE(szubkd (fo«eis ak etk c{nkdn areptorPaclhéing clRoemdr recefivl proyeins, while
capagl EbclnAﬂa%tCo an 1nac 1va’£C rgpl?%%ﬁgéon} ?ehrortttr:a{n'éa%r{lbraﬂep og%aln anflnthus

anal ogs such as CI spl atin angh carbopl ati n;

vi nbl astine; platinun etoposide (VP-1 6); i fosfam de;

m t oxantrone; vincristine; NAVELBINE(r) vinorel bine;
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novant rone; teni posi de; edatrexate; daunonycin;
am nopterin; xeloda; ibandronate; irinotecan

W@ Guapiwesar, CPT-11) (including the treatnment PEQUN®NI/036314
of irinotecan with 5-FU and | eucovorin); topoi sonmerase

i nhi bi t RFES 2000; dif]| | hyl i thir DVFO) ;. .
conch Rt B e b S R, affells ppab MOt
expreofibset agt BbngiBeliral) vDatal CancérlGAL;2@Xab(il pl7asin,

e B RS it F PRl RS S e

activefidnaificrhdn, theFebypaavadting)if) fronasighalibicarfbd Usad inrtiedtiaBods ef the invention.

ST e T T S e
targeit moletd € dudhras bIHGE whésfpeptide] Ohe goherafidii dnd lieFdponilusagptagers are well

et € prbeb T TaENL BRI i BET Bt PSL BLrPlgamocite

oliganad epide rwhiahcidbias o thsee(dnhfMDhal comfoinuidion that dnalsleseix @rtfrldap extracellular

HGI{, Z{%ﬁ{iogaj %g’grlngi?l%rlrj %&?@aﬁ%&ﬁ%&%%@%n? ge:p’lication Publication No.

200601480%8.f ene, keoxi fene, LYl 17018, onapristone, and

FAREST orem fene; aro ase inhibitgrs that inhibi.t
A TSRIuHE s SR GTRATS a Hrtapac T sdmiaE gpfolink & fhgment or
portipii othudinindoglsbutih o Bcile Ndlypgbades say baiddnivadsfroth @ndomized sequences

e TR T TN

In a preferredémbiuidenent, adrselzabepol Fdpi B@RybY livkidaz ol gminé kARG (¢nke

encogﬁ% i?h%?% 195181812 H an?ﬁ%%n%%ﬁ(uhb a%%gg(f)c{l%ﬁ%lﬁ ?paeﬁ?iggl,y bind to and antagonize
HGFair caheti i@ sd @sefill énughe aleihdés ofaldngasear.el i n; as wel | as

troxacitabi ne . , 3-..di oxaol ane nucl eosi.de cyt Qsi )
L Sr B e ibdud e GisReRE0Er RSB RTS TeiieRy 08 5792785
Us 3’,8‘39594;\Mﬂ EgﬁOi,lﬂﬂ]j % b,28XKIA8eES i6£5|99,9®2; @EF@'@OJ82;@WBAOH]@370; Us

L G ) O R S e

20057028852y MeS 260501 4 854 aUVEWB/ (AR pr5e sS$ 0005100M5 3301 B8 2(0e/0909453; US

200Gy W SR S TRt TR BB RS Y Soonigresy gy

200467aM13L B0 2005OVEKDE] WOr J005/a2 L i 15 W FEGTI 4R W0 20as07089]; WO

200 BB BGR{b0 F S5 RO ARRTRE Poi2babbEssi, ypagaypsge). pra-

6657SRH; sniil maieehilb) ATEP-avioheks e n@ivt-SitenighipB@ @ f the Satallpad actiNoy of c-Met,

675,187 d phar.maceutical ly .acceptable salts
os wilL R8N g oD R aN B Sy Bt wBSSER, Ao BBk Pegts ta ot
(2008 prlod Cuigler Rs. LsBA24281%; Mhdstapal étebRD@n CasfeeR&. 62735-7355).
EGF&e%ur sor or derivative formof a pharmaceutically
REhst ance that is |ess cytotoxic to tunor cells
C o FpARedtap@idthiaclpdraatib o dibis wgrhan durhsied pebddoraf antiBodytknown as

. _enz ' 1y activated or Vi ed into the nore

nime e PP TG BB bR AR g o et o

fullyGameeantiBhdiesdinben apy 1.1, Bi20c B2 el, ESdcERT Y Ebr ansldrtd. dasd described

. 375, 15¢ tin st (1986) , an .

o g S SO R TR Pt o

direcllg tgeER2 bidrinte fdes| withei §R 2" EGQFR diiiceidation vigrdDeg linhteting, EGFR signaling.
Borchardt e ... .(ed. 247~

onRlgaf uibpfamn i sie it s A Rss00. b

455 @YTCCORL HB3HQRAMAD 22 PHORHhERE 850 NAb 52 THOARLGS)9) (see, US
thio -gont aj nin rodrugs, . sul fat.e-cont alni

Parc PO b ARIaR b aTAr Rl RaTh a5y, Btk sERBEA 2251205 o

Cetuginiall: ERISIUTIXed apd seliapgbhunghpedeyi2a) @et, proo40330, Imclone Systems

ne.) PIMET AT G0 HAMD 2R QUL 98 16ib3R (1QA3hd) Yantibodies that bind type 11
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substituted phenoxyacetam de-contai ni ng prodrugs or

optional ly substituted phenyl acet am decont ai ni ng
wee@dnugsl, 5-fl uorocytosi ne and ot her 5-fl uor oRCT/tE2089/036314

prodrugs which can be converted into the nDre active

S R T A
desctilfedemn /s @atehted. 581,99 hnddtuenan aitibodiad iheld)lﬁ(IEGH}t] Osd as ABX-EGF (see
woR T SLARS AR SN L i A 001
EMIRD@ (rhaysmhi) a hmdiameeﬂxfrlﬂ; ﬁmﬁ.dy dri]ﬁgtg? ﬁ%ﬁalhfgt ]z’:‘(c})lﬁe’;hlat @mparss with both
e g8 Ey S £ it SRS SRR a4 il
Cheti.Rab(2b E3es-90 38k (o4 )amye asiyEGHR@Mbodymdytte caiijtlgdt@l with a cytotoxic
e L 5P 800 L 90 R
adminniEIRRadntibolic lcht tiry psaﬁalln tho seg®ds ¢famgevdnriomindlQdd @y antibody

that lblp(%svgﬂ} suﬁwsf%%rlgh a€1§ gleeﬁﬁ%gy {(ﬂgélﬁg :S::arcl: Iée% r(])E Ic’nh-glt%GFR activity.

The M%a@mles&$wﬂn¢nﬁﬁ§zﬂlmmﬁ ag?ﬁ)mrsltysmrrg by alﬁlatnycfbr EGFR, for
i on

tre at hol 0g n d|
exam%pqI %}{ﬁllﬁﬁ% Eng ginplanc: Wﬁtt q?llg(é% P8 et&e%fdé nM- ?pM Antibody
affinétiet ﬁl@ﬁb\ﬁt d?dt@mhﬁé!f)jdh surfacé plesnivatrésofisicobasé h@sdyivehbd theiBIAcore assay
.t hat | £l bi nd t net
as deé?ﬁ%eg ePcﬁg/txﬁ’;gﬁ%’ g)glﬁlécfgg N%ER?B%%@?E%% g%%pg gl%kgd immunoabsorbent
assay @ELEPA)0 ﬁndﬁbh@éﬁtﬂioﬁ&ss&ﬁde deRliAvg} foveamphi Crefdabity the anti-c-met antibody
ecifical

nd f
o g R Erish S teust Lo PRt e A R Re o s P i iscases or
condﬁwﬂEWh@ﬂhﬂE@@BfE(ﬂﬁBhgaRﬂ@ctﬁpﬁ armvobtvedndlspahd aniballyasay be subjected to
i - et d HGF. i | ud - met )

otne A B oG I el 1 or R R b S Bt RS erpsytis Sueh
assaﬂmtd lenlol@hr iratht b exeli c&ﬁerﬂmhlthel'ﬂﬁéetmﬁhgﬁpem inct@8ed WBe fothe antibody.

t .whi ch. bi )

¢ o EEP e MRYSEE ERaMBgEs It BN bR b et dor o tgast two different

epltO@% di‘)defmeﬁiryblﬁkmwﬁc Antibiodies mey bﬁﬂ tto BOER @sd tohainctarie atstkdritkample, an

oxenygy Spetge SiBeBlimty Pott B FPLp IR GPiitRG e P B, . cmer

protein. rr@tlteﬁia'dvdbara ¢- eﬁu oe EGFRl i 1lna3t be cmﬁbmai:tmhlamyannmmch binds to a

I bo nor uff
trlggglilnrgomgld%ql?]al ng lﬁ}of){t?‘ ISItlc)}ll IT? gelY r?ceptf) 0% ?T_Ifﬁcglfeeétﬁ%ér CD3), or Fc
receggiont iflrdgy (FaR), buﬂdasfﬂmmh(crl%msmcymt tCEBZB(dnd/EdyRHI 0fD16) so as to focus

colyE R RE B ST L A RS el i TR e hatspymey oo be

used(ts lehlizsytohaicBlghao recedls sajch aspraa RO @dc-inkt. Phgke antibodies possess a

EGF l I C F)mﬁ%é grl'rll? l?‘#%ia%ygg gvél}[\c%é)m%g gg{)(}%(l.??% ;é g. gaﬂoﬁrm anti-interferon-

a, Vlﬁ(mmﬂiﬁtdld irioin Aacmay methetrgkatekr AlleS()tweﬁsotopeh@mll) GBlspec1ﬁc antibodies can
Pr ef

ve i L e h 80k Sy BB et B A i
i NESFReniapghis dldo idilsteasel Irmieclﬂesmﬂlbh asaspwdnds daasmbed in US5616582,

- / (YA hS < [ y
USsE T bRekt i BT RLE U NT Ao DB o S ApRes %
US6£21¢2(), USH5%72ke 1USHo1 @84 Usar 20509,9) S6f 4 (86 2. S8 6655 2,d3$56899602,

I Nt

Use A RRSh B B RTE RO e LR Gt o fl b oo
WOHAE 1460WAD01 296651, U86-341¥B165,dﬁﬂ57b@114|1 HSSANBORNOSHT47498t Rertiarldr small
mole(:f?le %GFE agfagonl}/%s 1an c?e OS-E 77$t(C1§1558(7%Q %612)‘[1& BSI%larmaceutlcals) PD
183805 (CI 1033, 2-propenamide, N-[4-[(3-chloro-4-fluorophenyl)amino]-7-[3-(4-
morpholinyl)propoxy]-6-quinazolinyl]-, dihydrochloride, Pfizer Inc.); Iressa® (ZD1839, gefitinib,
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Res 12(20 Pt 1):6144; US 6,468, 529; WOR006/015371;

WO2007/ 063816; US7, 408, 043; WO2009/ 007427,
wWOBROOBI601.6382; WR007/126799. I n one enbodi neEPECT/US1969/036314

anti-c-nmet anti body conprises a heavy chai n vari abl e

g AT TR R B4 P TR B -l i sgs: B 1382

(N8- 033eh1(5r§> A-fludrcsghiery | END-O U imgtgL-Sipertdived &DIpbfﬁﬂdM[S(}Ddiﬂ'pymrﬁﬂﬁlea 8-

dangisppost B yad e - CRRBO N BB BB SRt

dlpyfinglint-€-yl]-ph&iQ; (R)-ND:hyBroxXypheyd)-6 fphaiyhagi)aminbs 7H pheolo[2,3-

RS P B R ORI LSSl b RS e

(N-[4-[03 MkdordS4-flZgropHe iy marife] - oy michi- Trethd:s/-6-guiso liny gt (dieteeily umino)-2-

bureiip IS Tndres SR b B ki B i rest Lbe 101

(Curlsy) ca@rmite@adi NEAESTSS Bt ﬁm%lhyk;n'ﬁitpelaﬂﬁylbﬁnﬂlwl JpBenyl]-N-[(1R)-1-

pher g RSt et o P AR By NP BB TR Ly 8RR prires 414

[[(1R)epphehgethyl fanthh g Hep yfro(oBREEd Jpkrifdin-a-7)] -phéio], SOO®702266 Novartis).
enbodi nents, the antibody is nonoval ent and conpri ses
a Fc region, wherein the Fc region conprises a first
anth apsembin dmpalinipephd BEFR whiadoisthak b gederal trmula 1:

pol ypepti de conprises the Fc seque depicted in
Figure 7 (SEQ ID NO 17) and the/@d (R,gl ypepti de

conprises the Fc sequence depicted inlFi‘gare 8 (SEQ ID
NGO 18). In one enbodi nment, t ey Jret ant i body
conprises (a) a first pol ypept| de corrprl sing a heavy
chai n vari abl e domai n hayr &§equence:

QVQL QQSGPEL VRPGASVKNRGRA! FTSYW. HWKQRPGQGLEW GM DPS
NSDTRFN
PNFKDKATLNVDRSSNTAYMLLSSLT ADSA‘VYY CATYGSYVSPLDYWEQGT SV
TVSS (SEQ 1D NG 19), CH sequence depicted |n Fi gure

: he F
F JUFEeSa PO M RSt R S G SRR SRS ppt i de
comnpis il s, pg3a i ght chain variable dorral n haV| ng the
DI WECSPS ORISR B PP SSRE AU SR o
hydrmmmm%@(iﬁ@fﬂ:ﬂeiﬂbT@WB%M@QW&Y@\AEEMne)-W-

| K 2 | sequence depicted in
(phe ‘ﬁ'lFeél E@ng bﬁg 8? %I% (c) a third pol ypeptide

corrpasanls Rhg mdepaenﬁmﬂseqemubfemEbar@tcea:4uamymugmmecsb>(csa@ wherein
R’ is SQFM from }he g{qullg c0n51s¥1n I’Tf’qu 'Jre nl&\% UCegogi’ PﬁgO)R cyano,

HDNOCT Onal ant
A anlly¥R; Rérsé: fﬁelalkyl mﬁelm@pmmmymmgerormneah -ORpe -NRR®; Ais

selec?‘é 1;50m e mlf’e&%‘(:)@ ﬂgl)%cl%%o 1 g(gpe(r%zygﬁgf:ld bnrqugazgg—.yﬁ4—pyrldon—l—yl,
-(C, 1C461)kylehe1)(@t)lfé)r plentyodplmeyilt phenjzlhéfaayll CHodykeowimprdi- é(e L0one
e ces. of pLhg. mnocl onad

alkylonet)e@gy pf‘ ggRB (%lé?ﬁ elBeFem 6 a&glelfl(flet [ hne depos 1N ? I\élR R® are
opticnalghesub Aieed b}ame T(yifhe:e @allbtsuhsetuéiod; drelcohd zﬁlryl Amwﬁs&n@% OR and -NR°R®
are 0%%ﬁ¥ %u'%gu nyail'grgﬁﬁgrg hpébr Idw rerr%%nh al ey 0)1detles ofH aid ogtlonal
subsigtueres aran[ttlobdti'ysubétmttd’dd)yl haloem IRi9 ,onthsbemo‘flscc&htltyo betmd&ma!s are not
attacilecﬁs tthe 3aROL carbon atom;

or each R' is independently selected from -NHSO,R’, phthalimido-(C,-Cy)-

alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-yl, 2,5-

dioxopyrrolidin-1-yl, and R'%-(C,-C4)-alkanoylamino wherein R'? is selected from halo, -OR®, C,-Cy
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of c-nmet Sema domain or variant thereof. In one

exanpl e, an antagoni st anti body of the invention
wapmeiiiicgnl |y binds at | east one of the sequenk€BUS2009/036314

selected fromthe group consisting of LDAQT (SEQ ID

Sl o e any TR 45 BEF ST She el bR RS

alky KRS Mo SheAnhidd, Nﬁﬁzﬂﬂe)sulf@yglmnd ephaylsi®50-08&pFrofidin-1-yl, 2,5-

NN T X WO T

substtn¢ritDiadypenfentinelecry &nmihalo, Sp@ml]ﬁyl,&@hﬂoymbﬂhﬁhdzsmﬂmyl and C;-C, alkoxy;

f tional f d Il of at
" eALfrogher g v ERb G dUTds B BRo v Ehargradie o fomea s
membélBS tisg thignaddel DAL hdtSE@hOeNAe@ ﬂ))m((}: Sgind Nt esi dues

258 s I ISR 1L R By

selecéeelf@mhaiceﬁ dyeko:35NBRY7, aodl -3,REt ) and NVRCLQHF (SEQ I D

NG 25 . g. i.d
ol i eah e SRR RS b Eods. bty 3RFrsn C1-Ceatiot -
NR°Rp e ¢ i Calldoyy,byhrctsn e alaytinioectae bidsaﬁleRi wesupearh apticnglhyadubstituted by 1

| t %., 709 %. . 90%

o3 R R PR BT P PR e et A &t
l\lOR?&)azldb.'cb'E-l(Rﬁl'ﬁRSK SEQRr¢iDRNG RalyqgeiK ARSAERMy( GHEQNnAID substituted by

hvd 2% ¢ NVRCLQHF (SEQ I D NO 25). Anti - HGF

YA i esaewell known in the art. See, e.g., Kim
KJ In :elbar‘ﬂdular EinbaliGanaks EGRER ant{ 0BG} a t@(pghund 222xd8ig to formula I
1 1 15049: . WOPQO09/ 002521; WO2007/143098;

Sele P EPIHT 5/017107; L2G7; AMG- 102. C- net

r eC(eI}tlimcthmycmmakcﬂm 4y1)-f3- aljm'ﬁl’pﬂlﬁlyﬂ)%’ﬂm)f% [ hlivhethoxyquinazolin-4-yl)-

-GERER oA i PEy - b BB otR v slb U FufRINE T
dlme}ﬂ’[O@Y(ﬂllIﬁtZOlinhﬁE lyekaymm Qs'eﬂnynﬁlglenyl) (&mmqmgmlinmg) -amine; (6,7-
Pr ef er abl

dlmelghoxgiumaz?l% 4 HEEL% et{nﬁné/ phgt%y‘l") amlne (ggl UIB%:'{Loﬁyglgmaz}_ﬁa gfg n(% cthynyl-2-
metlglpheldzil)rmnnes (6ammot1mbzizehﬂi @{ym(afethtym;epheeﬁemhme @(ﬂhmlphenyl) (6-
methanersr%l?ongg noq%f%lfn%z% indy n tarrlnem blé? lﬁ@hﬁ@ﬁg}%g@ %/I I@t}ﬂylon oxgquu%azohn -4-
y)- afnlr&m(@V-Kidmelﬁg)xyqnmaizshméayll)l{hbthyr&t émted'ry@hpm}é)samhe 0A-ctHyeylphenyl)-

(7- n1§ro%u1natzghn 4; ﬁ@l g pq,3 éfnilghengﬁ i?’l%{] goslue(r)l il Vt\ﬁny?ahmln(ggumazohn 4-yl]-
amltldEE&deth}bﬁ'lj)hb@/ﬂ)em [2 Aﬁﬁhahnnhioe:t}cl mie{sulfawmmlm qunablixi-fryQramine; (3-
rece

ethyny nR/herﬁ}Eq @ I,1guan1 dpiiaZ ?fl rm%neel Samq}clo ! nazo?m S V‘)Mn @het}gnglphenyl)

I NC es C WE receptor p el ns
ammep(B ethymﬁdhmgl){hmeﬁluquamezodlﬁ 4eyd)- zhmnes-/l(acabctma]mwnﬁnzalw y1)-(3-
et el e Bl BAE s RS LERER) e
methokyetliong) qtunaza hot4iyha8 tethyaylplwgylbﬁ&ma;i @3-agitlophonyby (6 $7e a
dimetgg)ggcilﬁrirr%tz% %1@4{\;\?19 %I%{rn% Ie Ceﬁl(fj g (I:]llll rgparéglgté ydlmethr(}g%quwzo 1%% -yl)-amine;
(4- aztd‘o@hmyl)é@Jdﬁnetboxgqlpn&slae‘ﬁyl) Sedne; €3-gthynylhagd B@hhatzmsulfanyl-
auinf i PR, (b Elprt gt L1 e B Sl T8 Bt
qum:bZIObn:K YOr(3 redhgud € -fote leylmranmﬁe ae, ﬁ’eﬁmethdxeifqﬁmyzohn -4-y1)-[3-(propyn-1'-
yl) pR g ea%l:slrllegfg[@?trl])lesf %15/%}?]0{)( logiy ’um%?orl]lnqlgypt C}in\e/ methPfl phenyl)-
amingp [(etullS{éE—HIGthaXy étboxy) twnztzlohm 9 yﬂt(Btedltyngrlésﬂltohamhenyl) -amine; [6,7-bis-

(2—chg<gr hox al l 0%['101 1L§ g{npf ¥11 aI %Feuég éZ Sl‘hloro e%ox@j_@:methoxy

IC use
etho@p{qammognar}é GE/ed:thynyl phenyl)-amine; [6,7-bis-(2-acetoxy-ethoxy)-quinazolin-4-yl1]-(3-

ethynyl-phenyl)- amine; 2-[4-(3-ethynyl-phenylamino)-7-(2-hydroxy-ethoxy)-quinazolin-6- yloxy]-
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established in the art. See, e.g., US. Pat. No.

5,475,096. A HGF aptaner is a pegylated nodified
w@lkiogomeel eoti de, which adopts a three-di nensi BEEIS2009/036314

conformation that enables it to bind to extracellul ar

ddi ti onal to on, apt aner
etharf}_lf:ﬁg Cflff)%fliye% &pz Z'Io @%@P)Igne ?‘Tl‘}d)%*’tzf’lb‘hz? Kg?? ?hynyl pllllenyl) -amine;
[7- (2&%&&%8%48 (2 Angiep-cthothy-quihamlipdpilj- (deetsﬁqfuﬁMmgl)Jamniesw (2-

to an i N0 i d sequence enc
sces TSR R B SIROU DU ROk Lo e BBt delt--thms-
phen@'ﬁmil’@e,%d%ydtexy $thexy)-qEmnaonn- ZQdo;@@ﬁMﬁnﬂ;ex[@@L@lgmgbb}byylammo) 7-

RTINS BB B8 ATR B OD s

etho@)hoﬁaMnﬂ ylbkg- eﬂﬁh&‘lp[(@@ qoeetbyypepdiyge-(2rang¢thbey-tthorg@duinarolin-4-yl]-

d [ he F . .
AR A S B Ry Ry 1
y)- eﬁnﬂy a;ntragﬂmmﬁ}hlﬁﬁqep(:s cthymgt-plashel)-§i- Qaneth(ea‘yl-,dthdxyl) ¢-{Pemorpholin-4-

f.t t C- net
o0~ SRy PP oL BB b et naca Sy Rl mine: o7
dibubx @7 1- m(ﬁet&a@%gﬁgsau&éa (88@1,1130191(5p0kﬁuﬁlaﬂﬂlﬁ 1288(3-

US .6 902; U U 003/ Q0125370Q; , US . .
ey 3 SO0 b3 40T (830040 10 ARG gaine: 6.7-bi-
005 0145574, LS 2008/ 0101650" U 2008/ 0076340 U
oS SBb0 53R SR RORATE. ST Q076057 Ao thoxy)
quin20063/1 G060y n Wl cAND-IN0B:7 0246 3- M) iR OpIRh PI8M B L6-(AABethoxy-cthoxy)-

. 4,0764 05/ 004808. 005,121 125: .
auin 7 A0 AW BB U7ORSR i S0DR  GEAGITR mine: (67
dlethB@ﬁ)@\Alﬁ)adeﬁQ5yl) \(\Eeﬂh@ﬁb&ﬁ&ﬁ]b&ﬁﬁjenmlﬁﬁ@ﬁb 028 ky-q\WBazolin-4-y1)-(3-
cth ﬁgquéosyi}%rslgl amlne ég? ezl?()%?fltqgmazlﬁ)am Iyl) eltth%}L/Jll £ methyl-phenyl)-amine;
(6 7- dﬂthak}yimlmzahlt 4 Vl)t(&’ e(hﬁfn}d-4l5whetthylahenmalahnn&$ (&ﬁhlhmge“th)ﬂlﬂhnethoxy
o L S PSPPSRy ot P
ethyﬂy]pk@ﬁ%ﬁl)z aﬁﬁib9(6 aﬁhnmsﬁbenﬁmethﬁw mbth@@&@ﬁ)az@am:ﬁb (Rethynylphenyl)-
o AR R RS P AN BERR o -
amlrmMrbdmghh}etﬂymwhoa)squnnmhmzwab e(thyhu‘lehemsbmmnme@)a,mﬁmdafbymylethylﬂ -
etho;lgy ﬁp}maz?A]hnX4 P%lg:n £ 2\'&{9 ueny na(r)ﬂv%e a%rélnz)(caﬁ_bonél% %yl Ag%o%ropoxy
qu1n%11124 vB&3 4e,th3521p]hen$/) alEﬁne BS amdocﬁﬁzoﬁylnﬁthahﬂpldgwqumﬂohnm yD)-(3-
et RP bR TR Tl Bbr A s bheny-
aminpU(i6- aurmﬁcnealbmmhym tlhpfﬁ%ﬁﬁﬁolm 4veh(atliyoylphidngl)-etmine; and (6-

EGFR S|

ammocatrb(glg%f*{hé/ TIOR8 aol%nnégge;% eﬁlﬁ Cﬁ% n?lk—?m?ing;];(éﬂz%%yquinazoﬁn—
1-y @Rty S50 ) -AmMaD 3485n I ATEE) QRL- maaaﬁ@ B)hox WH(2288h(HFEOxy)-
UII’IQLZOBIZl-i yﬂs%;gne 7 g %2 ilp(‘i-lr-g):(gft aquf 5u9r£19 01Var gﬁ?gfh?%tépﬁlge}gflmmine;

[6,7 hlﬂ{ﬁhmﬂlo@wtham) Z{Eldazzﬁﬁrl{yﬂzz 5:thynylp]&1nulx4 amail;  (ERBUAdxyJ)inazolin-
1 yl)a(gld hafn ﬁp gl? éanr%%;n & %}y%yl Ii)(q_&]gt%aﬁesl}/gnygmpo rf;‘:lla'lgﬂazolin—l—yl)—amine;
and (Bcama quigebled] -ahi3-bibghy{eng)-onied.. ant i bod| es that bind

vee | SRRl e R e s

cthygpdygenyl b ad-bist2- hiShEB@te‘élan)Muﬂﬁz(ﬂﬁﬂmﬁl@BIn mdldulatrrembodlment the EGFR
antagoms{ IQQQ et%ynylft)llae%lylpg 9%15‘(%;11:1%h0xye X}% 4- qulnaZ(I)':hnam{ne 1s"in HCl salt form. In

another particular embodiment, the EGFR antagonist N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-

4-quinazolinaming is in a substantially homogenecous crystalline polymorph form (described as
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10

W08/ 50433, Abgeni x); EMD 55900 (Stragliotto et al.
Eur. J. Cancer 32A:636-640 (1996)); EMD7200

W@ pavarwaeb) a humani zed EGFR anti body di r ect eRCHYS1005036314
EGFR that conpetes with both EGF and TG~ al pha for

potvgpioe W) O 75 a?”’é‘%h%%%%%g?yﬁ’%?%ﬁ%@”@% EIgR

charaliegis @ yichksketpridssad inl degdys 20thyta beappoRrjnisdad €026, M2 1R, 18.39, 16.96, 20.20,

[ nt S ner at i an oconj ugat :
2118588 384G, G o IS B R Poae P RS P o e
methaRyecitoagi-Lquihdzalinaatie ittt td 8 TalvevateahwebasafSIi/ne CP-358774 and
1t§3¥ention i nclude any anti body that binds with
O ficient affinity and specificity to EGFR and can
I edt€ eonpounds b buirthulEGipRam@aait dudicdlly .accEh@blapilis hadlyrod@pebtéred
.l 1. normally have a sufficiently straong binding.

(hercgier 1 S5 G5PrPRGIRR PR RESPATRAIPE “nY HES SR BB & Dy igPls e the
prepirtivarof chaimgéalwirélite dcdfthoviads Lidn grhehiethywene ddithonids nap vk made from
Anti b ffiniti.es may be deterni ned : urface :
the PPt v Bt b SR B S LA Tty oGS o in

genead schyma s diskessed inliesls, 747, QT Appl i cati on Publication No.
WO2005/ 012359) ; enzyne-linkeg [ noabsor bent assay
(ELISA); and conpetition assay$™é. g. RIA's), for
exanpl e. PrefeKably, the anti-c-met antibody of the
i nvention can Jje used as a therapeutic agent_in
targeting a ing with diseaseg of conditions
wher ei n EGFRL EGF HBDacti vity i s (Rwofved, Al s,
t he antibod?'ﬁn ubj ected to other biéY -
activity assays, e.g., in order to evaludfe4its H
ef fecti veness as therapeutic% Such assays are known

in the art and depend on the tgrget antigen and

i ntended use for the antibody. yBi specific antibodi es
are anti bodi es that have binding specificities for at
least two different epitgpe Exenpl ary bispecific
anti bodi es may bind(RdﬁEEFR nd Hg c-net. |n another
exanpl e, an exenpl ary bi i ™N\g~ anti body may bind to
two different epitopes df the dane protein, e.g.,
c-nmet protein. Alternatively or EGFR ar m may
be conmbined with an arm which binds t Fg%¥iggering
nmol ecul e on a | eukocyte sucHCas _a{-cel|l receptor

nmol ecul e (e.g. CD2 or CD3), or Nec réceptors for 1gG
(FcgR), such as FcgRl (CD64), FcgRI3 (CD32) and
FcgRIIl (CD16) so as to focus cillular def ense

mechani snms to the c-nmet or EGFR{expressing cell

Bi specific anti bodies may al so fpe used to localize
cytotoxic agents to cells which'express EGFR or c-net.
These anti bodi es possess GFR or c-net-binding arm
and an arm whi ch bi ngs) cytot oxi c agent (e.gqg.
saporin, anti-interferon@, i n& al kaloid, ricin A
chain, methotrexate or r&dioactN ve isotope hapten).

Bi specific anti bodi es can be prepargd as full |ength
anti bodi es or anti body fragnﬂﬁfs . O ;
F(ab') 2bi specific antibodieﬁg. EGER apt &ybni sts al so

i ncl ude small nol ecul es such "Xy unds described in
US5616582, US5457105, US5475001, US5654307, US5679683,
US6084095, US6265410, US6455534, US6521620, US6596726,
US6713484, US5770599, US6140332, US5866572, US6399602,
US6344459, US6602863, US6391874, WO814451, WO850038,
W00909016, WD9924037, WD93514¢6, WO0132651, US6344455,
US5760041, US6002008, US5747498. Particul ar snal
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nol ecul e EGFR ant agoni sts i nclude OSl-774 (CP-358774,

erlotinib, OSI Pharnaceuticals); PD 183805 (Cl 1033,
WQ2@Epoapwsan de, PCT/US2009/036314

N-[4-[(3-chl oro-4-fluorophenyl)am no]-7-[ 3-(4-

mor phol i nyl') pr opoxy] - 6- qui nazol i nyl ] -,

X
di hydrochlorid |zer Inc.); lressa (Z 839, gef
tinib, Ast ca)l ZM 105180
((6-am no(ﬁg( Iphényl am no) - qui H}Szol |n/e _(R "
Zeneca); BIBx%x41382 N HCS, X\

(N8-(3-chl oro- 4- f1 ud?o- phenyl ) - N2- (I - meth'yl piperidin-
4 yl) - pyr|mdo[5 4-d] pyri m di ne-2, 8- di am ne,

hringer .In ei
g)s 1219 4}n[S l?e SWP%WtS %ﬁﬁ)ﬁt&t}ltefl ﬂplawplaﬁ QOTvlzer%jn X is a suitable
dlsplddeBME leavidg Brofp Mich as IpIEABAKY, alkylsulfinyl, alkylsulfonyl such as

tnﬂuﬁjfgg?eglaéesgl?yna 06¥f¥ag)ﬂﬁu3$/%)aryl%&| @@fﬁ@éj (%;agg p%rraaig(l)l(r)] Ui az rl_op ¥etrazolo

prefdrd¥ly £4-Lh1BroluiioarD e Ry ¢ar R UMW frctp fropiaz ahinaiy dnide Idio¢hidiile 4 or 5,

de),;. EKB- 569 : . .
whTERTY 4 S BRTPEL  PE TSPy 3 GRS 72 sp gy soeh a2
(C,-Godleotyul, diglethifbrnadyded DIVER) Ny thy p@irel2tin-Dh€ RAIGT ofk@n; acetonitrile,

ol SR e R L O LA e

he pAIsEn8 81 a base, preferably an alkali or alkaline earth metal carbonate or hydroxide or a tertiary

B RO IS g RN G Y A

dimMHEOGBOA3 hlht,or NoV-dinicitis/Janiine. TRKIc A EEs 41“e[héren{aftér15i‘)3reﬂ to as suitable

base@1 gﬂ%fé‘/‘ Wﬁ%‘?g%%%@%? tha)rtgn%?e%uére 3‘8}4 e{[))glﬂ}l 1enp to ab%t 1he eeﬂux

temperioels fireadolvehhprefetbR fauit sgonissC thaduarefen it kutisanally ao

i n accoy.danc ith . US 5,75 i ncorporate
remapifed-poBgREPRaRE Be Mg pRfRfut 3% ol A RENT ERroy, e
reactic i¢ eafopaaideadern ayj 11&ﬁ|aﬁﬁdis@hhré suohmd d}gnglrogap consi sting of

hydr o hal o h carboxy, , nitro
o SRR S urgHe Sats i BRI o e bess e for
those dofnpalikdy whae s (tﬁ@d’hﬂﬁ)&i_e)H@_M@ﬂf) ef fn éﬂrhh64 ar Sis Iilgaldﬁt h@)lﬂderable to use

O S ar NH or, each Rl . ndependent | elet
excopgmipcbaes, By ly o Pl put Ao CEGRES a@%ﬁﬁ@fﬁm ﬁ@ln?kase is ot
usedse kaetsad tHeragtinet e sgﬁa@runp us@insi sting of R5, -OR6,

o Fpigfitsg et B 4D rdaea Zaﬁwk% %ﬂaﬂﬂm)

or VdrySreEiﬁl.Vle fl%q@ﬁazeﬁxﬁﬁgﬁsed itAs [brsfeﬁlelee@ﬁsa d—bﬁﬂy})m(fhbn&ralpdlaﬂ@rouc
O e

al lfxyctiﬁﬂ@;gﬁé%@b stlglh,—a Iqoi_)nyz_ollﬂé‘lklﬂdﬁérlelg gﬂe‘n@ hydrs:uil f)ﬁn(.yb|(znr(]1 C}he 2-nitrogen
s g Ko Bl S e SRl P e Bl MBS Ao fosphine
which GRéptiaunudly SM@GM @raa 116)3}i)ttp0¢ymg|r (eye. &lﬂhsﬁylﬂhat@dlemblﬁm sﬂi[iported
Atk N o BerBish £ S0t 1A BT ERRbbpt Biging 3 mmol

phosp8r@ s @eipsam ad3th) W’Iﬁfoﬁiieﬂ stldﬂﬁas ahdoyn terfmheinkie&hkofof&aj dichloroethane,
tional subs | tu

nts t1ona tute

e R T U S S R S e
maintdicdat 4 aﬁ]badtutecfrdrﬂnﬂ)oa@mﬂnmrobeﬂump@fﬂab@r framaehouRA5°C $o reflux, for 2
to 24'62)?1% r}?ﬁ%g(&)ur%/ t_s:lsreeaes ﬁ 1‘% él{el%%gr]é)al{}y%%wgm aﬁrgne lﬁféiﬁofglr(ﬁlae 4 or 5 cither
diredde K)Z&ﬂ?i:e&hﬂofvﬂmy ba@vann (ﬁor cXarpypie by aso@h e@poration, and addition of a suitable

2-.0X0pyr n X0pYIr ol 1-yl .. .and
ahergii LS LR & o Seef o DU e g Eh e id Y Pk
dioxfhel T)hen t@REactiol -nﬁ)ékaﬂe kamnaytaxy at a-t&E) e framchbelRGBENt tafd reflux

wherei n said - NHSO2R5, phthalimdo-(Cr C4-
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al kyl sul fonyl am no, benzam do, benzenesul f onyl am no,

3- phenyl urei do, 2-oxopyrrolidin-I-yl, 2, 5-
wale@opet ol i di n-1-yl, and R10- ( C2- C4) - al kanoyP@rUsze0$136314

groups are optionally substituted by 1 or 2

tempﬁfa%s/% ‘I’Mie V8m %%e‘%glﬁg‘em#éﬁéslcg ?ﬂ” ma‘fq‘%LWSta ]r%¥ figgnplete

formBlongif @tijdact &y &hél%dﬁﬁpi:ﬂgﬂid‘meﬁbom 1 h) abbhie 2¢ 460 MecfErablhic @daction is
menbered ring that

t he e at
perfiey e S bR REReht ad T rom O O nag N
R Mghehyothagad 4, ovhetdin Cas Bi, Kyt trﬂmbﬂoﬁﬁﬁlhﬂleyulﬁmblsky,ﬁﬂﬂs@tﬂasb;}arting

mate&lal 1&21% é%l#) St I hu(ﬂe}ﬁg%nt > %nggﬁ go?%em f fselu C3t 158 c? \gh%gilgg’éﬁz, R3,
and ‘ﬁatje&as kiﬂsdﬁlgamﬁmlt C(ytfl[ﬁﬁh@il E?I;g\fenednortyﬁhpmgﬁmf fbﬁhﬂnv\jqwherem R*is R
r 1s- - ’ ereln
ety s 2l ey ehing s § i A S snlateD &
tetralsikl lhﬁiihbﬁ}g{ﬂ?ﬁbhhy)p]ﬂli(mnﬁOISbjsbéﬁ*iphéer)ﬂ’lb@)hmﬂ)@ﬁipﬁimdgﬁtﬂé%ldg in the presence
Cl ed I
of a SRATREST s GO A RoreT oA KDV e 33 &

trimdilyydvilgedtylede, fopdceyl alcklydl ooPp N, BIA dimeyhyatingd) ipt dplytin ol vent such as
rticul a

. hydr .- ) -NR6R6., | nbodi t
et R R s PP 0 s BLP L B s St g eh BF siriogunds 1

wherking8liecide by freaneiit cgrippupd § ot h Stabestgingfagent, such as an acid and a nitrite
(e.g., (a% té: %id}?lh&?ﬁé%&"&lﬁh%ﬁ l%)lg Pre%m%rlltylf §h§ rees{llttll}{gn grloﬁltlc? UNY‘[L )aﬁ gz%e? seuch as
NdN .3- (3" - hydroxypropyn-1 -yl )phenyl]- am ne;

di ﬁé%ﬁ%&ﬁgl tlﬂlggtt F%/Sﬁ %Iellt’({‘;l%%y Oghgﬁlgurl]e}/ \1'}_16(“6611’1 Zﬁ R' is an amino or

hydr6:3rasiro\nydp plenyic)ier G-t dofregpoidiag Bdrinnlad cyih)ovadivhesin R is nitro is

emy 1&6 /-
PRYSet hoxyqui nazol i n-4-yl ) - (4- et hynyl phenyl ) - ani ne:
(6The d:khim‘lbh may cenverdziolyiba edtriyd Jut 6B aigt dfyiwythang procedures known for

such (trénsg%;ﬁ% 6(&1& l% it (ﬁlcrqulonih%y Be ce@e% {)lﬁ[ t;?y?xﬁﬁlg}%/}l)}j hygmgﬁléatlon of the nitro

comﬁo&n@hﬂ'ﬁg&’ﬁz}dﬁpﬂn&ﬁy lsgl¢rbin the presence of'a suitable metal catalyst such as palladium,

th | |
o5 BETRY Ry PR AL REE Rt iR oA eas e il such o
activged 1ralﬂ(pn&mce(d6)y7k‘ad]inﬁgirdiwam widzodilute sbhuyiby ef & acid such as
hydr?sﬁoryc a 18%] ('}hlﬁs goo¥xapmpienﬁ1 )re gggilorr]len’lay(b% _cgrtrire]é{ 91}4[ lb? li]leeart]iylslg 21 mixture of the
nitro(c3mpdunyi ayd thb ednivhipd [nG‘ta( with ¢cnkenaned by dradhidriaatid ) Queiveazsoth as a

. -4-yl]- ; .
Iantll(lrg _ogyﬁge/%]%?ﬂ%ﬁn 3‘?{glf())l’-f?r6e}f1§pl-e’ﬁﬂetﬂﬁa£fﬂi %et&%r_loé,tt?] a fcm_p)eﬁa‘gure in the range, for

exangpld, 5@y 11 80Ti (rodoquenieadphtion nkr yd) p AasthdranitabR-class of reducmg agents are

the aﬁ%ﬁéinﬁ]}/a:lw gl& %tg% 8‘50% ﬁlg n dl ?1}' étF h“),/ ﬁ% IIB'%eA' )}%3(? in gﬁ: ﬁ dlkanmc acids,

(C1@gmmﬁmynyh@heﬁwhme4Mmﬁmihoxqu|nazolln -yl)- an1ne
ﬁ §rﬁ£}? %rﬁgt Iglf())li( Xﬂﬁg!?sg ggncl)pounds o_f)f:lol)lﬁu(la?’ I wherein R” or R? incorporates a primary
or se(:%d@tarahﬁmﬁhchetx y@hir mian diel anvidb- rbyp-i(8nded tdiemt with elivytjunazoline), such

-amne; [6, 7-Dbi.s(2- . . .
ree PR BB LATHTYE Pisis prorde fepog's Sy sin iipued o

depraﬂdtmﬁ,, sulﬁsf&qla:ﬂi tdmlpﬂ%myd @esc(rﬁc:dheactlon with 4-(substituted)quinazoline 2.

G S e AR Rt SIS e b s, Ststaoy gl 5

C@aﬂm)@mnhenyl optlonally substituted benzyloxycarbonyl aryloxycarbonyl trltyl

V1ny§s§ycaﬁ)ﬁ %0 Féy?é&lgfon '@h i) UI nay q, &y tﬁ g &ﬂro)nyl andq)ehzyl The

additdlenydf )heamrdgen protectlng group may be camed out in a chlorinated hydrocarbon solvent such
as mgtg%let h%po:?lﬁe or n%/ﬁlgx§rlogt %n%z(l)rlna,n%th%}ezﬂ s()f%ler% (}flna\é lgf?yrﬂq%,n allgl%rme or THF, in
4-yl)-(3-ethynyl -4-fl uoro-phgnyl)- am ne;
(6, 7-di nmet hoxy-qui nazol i n-4-yl)-[3-(propyn-ryl) -
phenyl] -am ne;
[6, 7- bi s- (2- met hoxy- et hoxy) - qui nazol i n- 4-yl ]
- (5-ethynyl - 2-met hyl - phenyl am ne;
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[6, 7- bi s- (2- met hoxy- et hoxy) - qui nazol i n-4-yl]-(3-ethyny
| -4-fluoro- phenyl)-amne; [6, 7-bis-
W@ 20ehi189D- et hoxy) - qui nazolin-4-yl] -(3 PCT/US2009/036314
- et hynyl - phenyl ) - am ne;
netho

6- (2-chl - et hox (,2-
the p&ﬁﬁ:r&g 2%%5%{(3519% t]el_%(%/) ang?%%?ﬁ%ﬁuc%?feﬁ?%‘?am%%ﬂ qj]léqpropylethylamme or
pyridift, preferably( Zedgleiimmg yat etdi’@))ei;a)u-rﬂﬂd)rﬁ alzank 0 -ayduk (8% preferably about
oo S B Doy e g g sk i Soren
an&imkbmhﬁnmyloxy] et hano
)§}glise(?1%gtt tgﬁ?ﬁé\{é%%h{ﬂ 3%%@%%&%&%%( Xn_, g% crg)%)]é)}él)mdq BI c‘? g (%fle protecting
gnubKmﬁﬁe&hbOﬂﬂnﬁkhmkym%ﬁnﬁﬁxkkﬁﬁﬂmw{M$&QM&MﬂQMBmamﬁhmmﬁémnmn

with g s < B st HERy Tt by Ssmronmd srosricd ppapes

( 3Foet di:yct’tmhelph@ﬂ(ytb()tmg giongs and their use, see T. W. Greene and P. G. M. Wuts,

3-eth .
"ProGES P cRy AT R ORI QU HABBF-riohn Wey fyfors Qieargk; 1991
2- ﬂ:éﬂ?ﬁpreﬂﬁtyi?lyh bf cp}?@bl}ﬂ_daﬂf H’lf)l_)lugé wherlein R' or R’ its tI11ydro>|<y, cleavage of a
OXY;,- oxy) - qui. nazol.i n- 6-. xy] -ethano
Formy PSR O rery Felr Ro) e3P Hxy ot hoxy)
qu lrhazledvageracuyh Xy fonvetidhdlf Ot carried out by any of the many procedures known
for séf(?v:l(t ans OIE%? 10%{@%1%6@% %%t % PSectgarF la?ﬁehrlqzx‘gge V%Hl (?I%e% lplyrri](iine
hydr¢H@idayaoyio-qah @ﬂ}/ﬂO}’ tof B’S‘((Zmﬁ?bd‘quye}eﬂ If(ﬁxyaeaH(y[aﬁel(MAhﬁhhyely, the
| - pi eth
ctenize BoiF Gy B o S EER s D el BeAis
derivative- wigl gr-alledimexat ) € gl diazlphive Auyl §s-sadiimnethanethiolate or by treatment
with gag Fl}él?]%l?%ﬂﬁﬁ@#%ﬁ@ﬁ%%u}:ﬁ ?gslr#fthlgl;n d&%{erﬂlphosphide. The cleavage reaction may
also,dbiwghiomtsg bié cudnzaall dunbyl tfqatn)en( Sfthd ryteytt pdpemybncalativag@ye with a boron or
alumir%uﬁl tﬁlg?liﬂig é!ﬁc;i}oagj 8%‘1%%9 ﬁ%é)rr]o%a% .§u<am rg%/cﬂ%r)%syaawrﬁfgragp craimed out in the presence
ofa&wyhhﬂ@atmﬁmhynykm%bnﬁﬁmmhmphenyl) amne; [6,7-bis-
(2-4et h I ].- (. 3- | -
e ROT R EOR Raen ¥ 3BTRS r SRR pist

C;;)alkﬂdlﬁl@h@m@rh@)@yé pr?fe(aﬁ}ylméph&ﬁjby ehhmoyl)of a fuinnlaz obrhpoudd wherein R' or
dr ox

- bis 2 h
Rlisa dk g?alﬁgflﬁlﬁfang ouP 3éuétta§1 1ZH1§n§efr§s arg lé%gzlvn in the art for the oxidation of
sulfaﬂyl[té sulFhietl hydiytlsalphany le@r]’hydjb geﬁpérﬂxmtahﬁmyrdeilhbm

ento R R B g 2o A AR e B RYRYES SHEh g
peroXb&non@ﬁl,lﬂ}ate) chromium trioxide or gaseous oxygen in the presence of platinum. The
oxiajeR 00 i LRER L T g S SN Qgﬁ',%‘s?@g'pﬁﬁé e DR hkivic
amowtt bﬁ/di}(ydhﬂﬂg ﬁgemh ordohienyduge mmlﬂeqf over oxidation and damage to other functional
groué%/ r)geg?na é{olctqbl’rlll 1? 9azrr(1)e|cf out in aysuPtaer SO Vterrlltysﬂéﬁl as %iel‘;{%ﬁerr]lg lcﬁlgrri]({se,
chlm(oﬁ;n?l aieehd) mﬁyhmn fnaz ot uen-bdwyin}thfl&ﬂet mydny b tofhpomtubeyfrerp Aigout -25°
to 5d3¥ rsfgrg%ly at ?r(n)e/‘ afmbleﬁ tﬁmP rature 1. en, n %X¥291%Ie ro]falZSQ lt(; §]5_°C. When a
comﬁﬁndﬁ?ﬂrﬂﬂ@&isb&)bm%— g‘iﬁtphodq&rqm 1 V: b 50 lokldl-zﬂlgytgélrts(sﬁould be used such as
soduz = h%’q#aﬁg m nﬁeta?qeno??gi h(gpihve.}nentl}/ s )85)1 ﬁ(fl}l]eé% %qch as %etl(i a)c1d(0§ cthanol.

he etnippnydsipfi ﬁmtylhl)l I eorﬁa’mmga (Ci-Cy)alkylsulphonyl group may be obtamed by oxidation
of thé Pt %%q%%ﬁlgﬁl § )falﬁi sgéohm(yég(;engp%lolr)l(&/ asc\l)é'I ggptile corresl%n&mé i‘)t

C,)alpisubogrdopydndet hyl - 7- et hoxy- qU|nazoI|n 4- yI) (3-
t
© %éméo%)@?e oﬂfsét](z)gxﬁlu?ﬁ% e’refl§ (%‘ r(pptrl](g% y¥1yul gltﬁ%tﬁ& {b)/ C4)glkan(glam1no ureido,

(6 am nocar bonyl net hyl - 7- |30@yopoxqu|nazoI|n
4-yl)-(3- ethynyl phenyl)-am ne;

(6-am nocar bonyl net hyl - 7- pr opoxy- qui nazol m 4-yl ) - ( 3-
et hynyl phenyl ) - am ne;

(6-am nocar bonyl net hyl - 7- met hoxy- qui nazol i n- 4-yl ) - ( 3-
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[6, 7- bi s- (2- met hoxy- et hoxy) - qui nazolin-1-yl]-(3-ethyny
| phenyl)- am ne; (6, 7-di met hoxyqui nazolinl -
wQ@ Rgoof1Bteet hynyl phenyl ) - am ne; PCT/US2009/036314
(3- et hynyl phenyl ) - (6- met hanesul fonyl am no- qui nazol i n-|
i nazolin- 1-vyl)-(3 .
s-onif R0 PRy SRS b DR R B pcitid rcslpnstion ofa

corrdsﬂitﬁldﬁgeanﬁmil&gfﬁﬂbﬁm @ anfioe. ISuitabld acilatidg {g3nts are any agents known in the

ot P A Pl BT B e e G ST cloric

or brbin{d3-oet hgmty;ﬂ phietidd or beoymidd) améﬂnmtmxycﬁidmyﬁlxéﬂ-amhlydmaMe g.,

acetilcé %@%%&ﬂﬂ% 1{11%%3_%5%%'8%? f.2 t§1|f> ?ea 90%t0|i] an alEa?nr(ﬁcl a%llé 5 a(Cy-

C4)alNoXyBa® by hytldpfenyxhmplo (& r@J)ﬂk&yEﬁbd‘h@k@hﬁiﬂd@ Xiy Jhe presence of a suitable

| bstanti al | h
WO T IR RO RO o —
su1taHEa6_32Ht131é afehdys, ﬂohéﬁarr@lehdt biah&e, a1z, Xn hikyli petabk®mnate such as sodium

ffractlon havi ng characteristic S. . .
cyangly b8 S AME Sk Fule™d YoRgeEe - Sy b GeE o risput with suitabe
sulfoh¥l. ABdes bBsub@nyldthy Sdes BOh&fkeseBde. of @ ter@aty HBine Bdse 4l gentbal 1

acylz%?)g gf_z Sg’%fﬁ%f‘ﬂ?%g %2ﬁg§1%%1¥)£819_€%%t?0&1@n60r{ solvent and at a temperature in the range of
abouﬂBl()hta)Xl)ZG‘tGJ oxnwenidattytit tiaeal dnbadnk renpeiaturef erred to as

'el'? kgﬁég mﬁﬁaﬁ)gm\éw k,ﬁ/gﬂﬁlag & (%7 g:ﬁ)ﬁﬁp 3(;:}8531375ﬁtu?e|21(zcl C,)alkoxy or R' is
-QhakyiaEgiedl b1 sﬁnbdtﬂuyemcﬁmm abldeN Sxat(t Iscmﬂcqunnﬁxd hiegsephiRe be dic

(G

1er ea e active.co
alkyl%ﬂv% BrbeBbon iR afetes SR Pl T G R EpR et ogprein v
hydrofy @ heioc@bjeytivesl atiedlcatkypdugaients invluge alkylak stthetu@d hikykhalides,

o 0BG 4 (R DB 6 CCRTH A RAC AR U i, e presence ofa

suitabldIbsdeii aiteactioarmdnesobsntahdwir tempdritere Grethe raake sfcbeurd 01 to 140°C,
Convdiisql %§erd irnar%és ?f 747r 498: Scheme |15 2 As shown in

SURERET T RS REBF SPPTAPE 4- substi tuted qui nazol i ne 2

whe blethdﬂpr)(ducﬁomoﬁh(bsb abthuddssyilFasadbl \ehdrcﬁﬁRf rsgn gllhmldp 0Xy- Or Cyano-

al kyl.sul f
subs G G P B S ar Bt B Ry DRl p R i
subs‘@tnydt bedrlﬁlg agtoup Sflhichxs)/dlspd}ycaiﬂ@by @yahaﬂ@l ﬂkox@rr bﬁdy@h@group is reacted with
an a é%{’c‘;‘? mlriet ﬂC({%ﬂ or gﬁ%ﬁ(%ep?re%{agly 1 g)reg?anzcg o8 Séﬁtable base. The reaction is
prefdipdly @etddant de réacton-ert varemeormlilRét hsd A3 tagetnirbddhalangeaf about
~and Y is.Br. |, or trifl oro hane sul fonyloxy in a
10 G0 L b bl e G ko JERBRE i et 1 1 or mar e
( DizbnpouNdsref Hoythyly i, rvaietetti R-iRa oaibaqusﬁitsomeﬁtcmr mrpubstituent which includes
cetonitrile trah rof ran

ocofied e Sl MV BER e LS hasdrpul L NGRS R a6
C4)aH§f)}f3eG:1beldfl bubstithént prr esiesntt@nofhiah alsdss amCeCQﬁlﬁdﬂdyyarMhyl group The
h a1 or_al k ne art nmet aI car at e 05

ydrg s1%m{1%?({nveg1r1vl gh,? P]eé for ST eyPaSéc cr?g itiorts, e g Xih epresence
ofalEalﬁnétalthlydimlde col | | d| ne N- met hyI nor phol i ne,

trieth am no- py.

N Koty e oS s BURE O L INBRRF Gy omtisamine,
pyrrcrlelirer gldplbenm ﬁmrfihalh'ﬂoeplbaﬁﬂﬁ—.l y]l’hE{Cﬁ-éfa)aﬁcylptpemmtlwler (G-
C4)af§as ﬂI al neagf b&pregareﬁgﬁpr a utlon It rﬁr%sgr?m aélh{aglgtbase ofa

ure 0
corrqsp(mﬂmg ahrh]ymiﬁld oheratndtis a315ﬁ111ﬁecnralb0)luﬁsptaeéalbl¢)g;r01m iithlan approprlate
.hal oqui naz
amma 8{ nlI ’e T af/%(?l’lcl%PIie Inagbfocgfl’gg t in aBea 0112126 sollvent or%quen?and ata
templ@fa&freemallﬂ yngetdfiebaue A tto mOCxopmnfmﬁyrmdheunad@rl Oa‘htm 156t
at I&I())mB(r)]uenEise 0 O%‘lt}ul ?Wﬂglxmﬁl ﬁ&%gyrrolidin—l—yl or 2-oxopiperidin-1-yl are

44
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CGenerally the reactants are conbi ned
stoichionetrically. When an am ne base is used for

W@ b@se1wonpounds where a salt (typically the HET/ES1009/036314
of an amne 4 or 5is used, it is preferable to use

prepgﬁﬁ? l?f’t%s 8%%%%@%%? @;@ H%?{]I@‘é? S\{l t%) leaﬁa)é%;i :???1 g&ggéloghﬁ%g E?{glfound wherein

R 1suﬂﬁ]3b (@ﬁ(‘@)ﬁﬂkaﬁﬁdaﬁﬁnd gialpaﬂfhd’hewﬂioﬁ) is pocferalyly bariets@ jn a feation-inert
sterij

| ' ed i ne 4
sotvqrl Fafug A5 S st i g o 4] BIOGEL ST RERe ger near
amb#énthah@guimazol i ne i s used it is preferable to use
- hut l,cahol t .
PR R RyRBUT P Par 22 Gios Bl T SOR VR SHET B G
carbdhdy® ran@ﬁoywcﬁzlym substétutsdl hisinoplukﬁ theqtbamadhtioner Zcytien ef n X
drox r oxoéé‘& d the nitrogen is

C"mﬁ%‘:a S "éﬁ?wﬁl%reﬁn 8T‘Wﬂsr?°BVePk?8 tetrachl oride and
an Smm)leonﬂlaﬂmg ageliskrobvitie the bt if@rayyl alva 9P hyddexywlyl @bictis to

|on u rt.ed on .an_.i per (o] r (e.g. )

otk R s S SR S sty e PNy (G gyt anbycdrides
and Ihhed ﬁﬁlyﬂiﬂ(ﬁs by de\Miibedhabose an@8Gitdb 1y bubytithed davatives thereof may be
emp1|8 ds lérp yrlg e%?els § g g%\?@ﬁ Fasg u@#@%&\%%m%ﬁﬁggfn%{l%gﬁg gr suitably
substitated delatvds dereof mhpbodonpladl with e boiudel d’(’bﬁjpeund wherein R' is hydroxy
w1thg}}e a (3 a%rrog e%%ﬁé‘%gg%%gctﬂg%étcé%l (@ g?] %t htg? PP uo tgrll gf tﬁ(g)se\(/:gmpounds of
Fomﬁﬂu Irih aihivadk' iﬂtcaﬂ)aﬁleym)e subktittied tarbamah @mtab&ﬂfbﬂbaﬁbylitmg agents are, for

flux e from about 35C.to re fqr 2 to
oxa ﬁ%’f}?g ?ﬁﬁ"L ’tsﬁﬁy%na’te§ t?%%%g'élaﬂ\%pfeﬁentcﬁ% %B%&%‘?%S%t e
Altemntivesy, mntablmmeembgddemnblh Esrthedﬂll(ﬁroﬂbfmaﬁe ai chtbetiylthidaclyl Jeriodtive of a

after.renov f. s n f or .exa e ac

comB R T eSS o EY BoUR SR ST B st PRI rgagment ofsad
derivatteneirtt phasgbhe @s a phdsgine %)waiém:)(ﬂﬂ Oitrborﬁ)Mﬁmldazole The resulting

1nterquﬁ§%[e n%éﬁ @Yep @8&?&8@“&# % %E)Pro?)x%te ﬁ%mﬁ P ?uR ]Tautg(? atraune {2) produce the

desirttéoplemaly Udegivitivogn about anbient to the

a5 P s SR paShergRR F OBEt afb P Pl TRt can e
prepftred byathe ammorys1p bbzdﬂ]mﬁbld: mteamhbawmdyhuﬂyfpll 1s:eﬂrlb())(yf rom about
Pr ef eac

per g%acktll %mn a%?oug{mgl or{ é”?lfnu al r(f‘gmé%un?s wﬁ %uﬁk 1 carlboxy may be
perfd’lﬁnbd pgemricf methodpland tedthowhikilled i tlYe ars Sﬁta,blelmetlﬁfds include
trifl.uoronet anesul sed as st
sl AR RL S B S i RSP R BB g bractive et of
appre@ipatuedviof fof mumﬂgam& ths defsmfd’mldnev\:ﬁ@mﬁplés dRiychRghes BBintermediates
and 0 e n 8 B PR GhEa Hr P RO e Ry o
exanﬁﬂngFﬁodhmtl@ aad AdRddansgl, 'ﬂlhe)l?ﬁpuday)f Peaide Synhegis't, Spanger-Verlag, New
Yorli? g%glﬂa !eir&%ﬁn&ﬁ%r#&?g plkgr% ?e,'l}r}lh%%ﬁ b 1§%?ta(}ﬁnéi rpuriﬁed by standard methods,
suchlais su(l‘temt mhﬁwy lameaphalhm)lpmbﬂ cﬂlld]nwtﬂgﬂé,phhl oride in the
LSy cp(e as _cupro

e
| 0? ]9[ d%n%matenaﬁ%%)l ?15 gF%ngewkreaﬁ 101, ﬁzc?]m 2., amines, qulnazohnes and
amm‘e mrmtlhg/gmuﬂsyhramﬂlw @Bﬂ!ablq}rr@fﬁﬁbegﬂﬁl;ﬂﬂyﬁthkﬂﬁded by thdse(sdkjIRH in the art

usm%f]:on%l%ntl nazil ﬁﬁloésr aX Cﬁyftﬁ]eﬁ'ls or e;@omrptrlJ r? é)gepgratl%er e3 (Hh)@ro 1,4-
benzb&zhdb'lﬂg:rl\lmyes he demnﬂzsﬁr inekd Ct EldertﬁmﬂanHsTdddy\&e}'eeben R412 @

" t r eat,nent C u a diazoti zi
el CURSIL T o "B R i R o SO € A 107
Subséitited mdhmmjotlflmﬂyd)mnboblydstareefﬁtcmbm byoR. @.Hsdder fddidridiBa §. Harris

d ith i " h
in B 88*‘? ik 637 R el nﬁﬁea%a% R ook oher ei n an

is an am no or
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hydr oxyam no group the reduction of the correspondi ng

Formula | conpound wherein RL is nitro is enpl oyed.
wab@onedoct i on may conveniently be carried outPEHUS2999/036314

of the many procedures known for such transformations.

The reduction may be carried out, for exanple, by

hydr ogenation of the nitro conpound in a

I edacdrothiar pantdutar siebodéndntithe EGER pitepeisdes ofendras furihalbliess described

R e N LA

activated netal such as activated iron (produced by

washi ng iron powder with a dil ut solytion of an acid
such as hydrochloric acid). Th@s, RIexanpl e, the
reduction may be carried out by heating a m xture of

[

the nitro conpound and the ti ed netal with
concentrated hydrochloric acid in a solvent such as a
m xture of water and an al r exanple, nethano
or ethanol, to a tenperat ﬂre [ ripge, for

exanpl e, 50 to 150 C, ¢ at or near 700C
Anot her suitable class of réﬁu0|ng agents are the

al kali netal dithionites, suchlas sodi umdithionite,
whi,gh..pey be used in (Ci-C al kanoi ¢ aci ds,

(G -Co)al kanol s, water or m xtures thereof. For the
prodidid g ofl t hose conpounds of Formula | wherein R
or eﬁh'lfjl %B&%Elﬁfeﬁl‘%’ @ h9&ﬂo£5ﬁ’73ﬁy8&fox§ %ﬁl d@a’i%x? r@aﬁ)gmg%i @rEMO (1-

ot her than the am no group I nteénde r eact
4C)adfgirrazbonyld1 4§B8ﬁ10ﬁlrbé@0§éﬁﬂ Nodlgjflo4fﬁalﬂ<zl q@rb@meylalmdyoxyammo (1-

40) aﬁ(oQ%a%ltl@ @'2 @&ja%n Sf’ﬂﬁn@ W&raﬁé}(&fng k{? qc5£l%g’téa(g rthCéalkoxy, 7-(1-

tection, subsequeht to

4C)aflexw((1 BQHtllwlﬁa ¢>@n(1vﬂ®ﬂk§dal(1§19bhtl (-t e tky Gumine pofrpldn-2- yl,
plpercliﬁl\{ éoh\éﬁﬁd pibBAWR- 101 tJ@%?alPﬁﬁE%%h g1, 91- Qégﬁqﬁﬁﬂ e

rou s i ncl oxycar

4C)adi$ytsul@hlavll - %Q)hlkrlﬁltlmhoeﬂ lbfemzwtbxly@lgmb@ﬁmhyl hydroxy (1-4C)alkyl, (2-
4C)aﬁ{a}{$ﬂ3$%‘"(%@9ﬂ%h 1t4& a‘i%lxy lvh@Xikgf(¥& X?Q[Mb)allgl (1-4C)alkoxycarbonyl-

nitr eny sul

(1-4@akkyl, g?éb?eﬁs(lyl flo‘ffy)h laNleé@Dﬁilwlcarbméyla(ddiCﬁﬁU@’rh NofN-diHel-
4C)all iEé?%ﬁbyPon%Q&&lnﬂm% EP@C)'J}HI P 46 yﬁa‘?rqncp?t4(?)5‘lkﬁ di-[(1-

[‘ori nate drocar bon sol vent such as ne
4C)aé1m aning¢! 6€)a1|1<y2pd>|e@411n@r(bé€}@élwb moggpholipp- @t‘tféﬁléﬂl piggpapehiyl-(1-4C)

alky> 4 %h 4@RILY fplﬂyna’zmdl' Ql (Y1) Qlklelwglroxly r& b@%aﬁéggff“ E1N4E) Dy, (1-4C)alkoxy-

absence 0 t arg_awnne basé ‘suc
f

(2-4@pikexnyl-Enilig, hydrixgdpiomlybnind-drithdkdr (1ghnalidixgd2-4C)alkylamino-
(1—4(%%&%@flamé)))ﬁk%rlﬁﬂﬁElhyé)éfggl;]g};dr (3 4&%118%1%%‘ f4%2J11E3ﬂP'Pl abQiboxy-(2-

'y about
4C)aikyipier( bttGakyl, Ah@r@m@t‘i@éllkyl arti - @r"@t)‘«ébth hgnydthiodh ¢ Caalleyl, cyano-

(1- 4@)%%\}19%1@&% Yz ZP@)%&BJPF ﬂ¥d%§>bﬂ@ 425108 BB -4 CRAKYIBABKy-(2- 4C)alk0xy (1-

t1ons. Subsequen he "above descri bed “cou
4C)aﬂl@aﬁ3 Hralkety, e@hwdhd@)@k@wa(154C)ﬁ1h@<ys¢rb<tréfb( I 4@a1§¢>@ugﬁrbamoyl (1-
40) aﬂ@)(}f lNE( It mﬂ&‘fﬁaﬁ%mgﬁlﬁ Qb?&‘f’ﬁo&? N 'ﬂaaﬂ@ﬂk%wmrﬂaglogflh@ S?C)alkoxy
a2 AL A b - %elhwewe[acmmuw@mﬁ@ﬂ #@elkoxy, (2-
4C) aﬁl&ﬁ&y‘lo;@uﬁﬁ?@kg; - Q@ﬁ)ﬂan(ﬁﬁ(g&e(cl t@alﬁ&?%’ Qttﬁalkaﬁ@ﬁo;@ phenyl-(1-

SCrip ti'on of &fotectln roups and elr use, see

4C)a1|k0W p@r@é}‘r@ Haglkpxy, eniling- glkoxymhsméthﬂq et @liseipyspiperidino-(2-
4C)ag09€%&%h%ﬁﬂ5 Eﬁ )§1ko>§eﬁ1981321§q -yl aRAIMY, 8Y1 &Cﬁ%&npe’r\ﬁm 1yl-2-

ro uction of conmp ounds
4C)ajkowh dploEenor- ‘tfr)almam@OHvémesx{ﬂ 4@@&(&%@@ G 4Q)alkenaiixa-(3-
4C)a‘?187[589ﬁ67€11 mgfkgk}n@%)ﬁkylﬁgmb St:al(bg(y @44)@51@5%1&05(1 -4C)alkoxycarbonyl-

(1- 4g)alkylam1n0 carbamoyl (1- 4C)alkylamino, N-(1-4C)alkylcarbamoyl-(1-4C)alkylamino, N,N-
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The cl eavage reaction may conveniently be carried out
by any of the many procedures known for such a

W@ e@psiwprati on. Treatnent of the protected foP@LUs2009/036314
derivative with nolten pyridi ne hydr ochl ori de (20-30

a1 Gl oo B TR g Y R hing g O alkepmigy- -
4C)aliglanthen, dar(i i4€thliolhminodP- 4€Xx’ﬂt§7ﬂﬁnﬁno PientyI-@adyER§la@ino fihenoxy-(2-

o B S S AR .

4C)ah1§()xydaﬂ)ahﬁﬁﬁigo il t4lfr)aa1rymlpuaﬁ1hyéamm ﬁbnzdiln&byliqﬁmm@ﬂphdl&nﬁdm h-
i ) t
pheniBuids CsX BB RSB RE a4 SR e E R uR g,

hydrb)b@(2p4©)bﬂmﬁ(§'ﬁmﬁmﬂ (lae©hikoe/-@erd)Miinoyiemitio} dartxipX-@q)aitanoylamino,

(1-4GatiT RN iad ity B PR G i R g ¥ c o

4C)aﬁfylcﬁrbﬁﬁ&ﬂt(ﬂ@@)alkaﬂ@ﬂimlﬁ@|N/Enii [@t 4@ alkuli]daetah@yl-(2-4C)alkanoylamino,

aminp g B s I Br e S U R o fonine -

4C)atjanbypansing apd eheeiabliy boizapido edbdayenestipthahantido wbstAuent or any anilino,

formul a conmpound wherein Rl .or is a
phenpgy SFEhSut B R Bria Ay VPG PR Pt By MossgACIkl or
(1-4@akoknabsitucntst he art for the oxidation of sulfanyl to
sul phin n r, sul phonyl, e.g., hydrogen peroxide, a
per aci le(lssﬁ%difJag 3- chl or oper oxybenzoi ¢ or
peem:hyéesahd@elatenmhydﬁigelaﬂakabw hab ghno, peflaxytsathybatis, nitro, cyano,

RS A B BEL ARSI B Sl LS, 1

4C)aﬂ1&y&tﬂphmm or (heCakiydalphagl; bsa plenedcaliticyllcadceptete @l thetto@iekcept that

. {
4 R e B R B PP R Ryl T aretisap iy auinazotne
6- aMﬁdMGeammeamhﬂkquaZ@meJ 4- axilioka6-inerhy&jnthazldina getht bydadcheride salt

er al he reacti is carrie
ercg54; A P SR oty BT B O nETRGH oo G Gl
chl or of ar aparémél embydiheai ItBhYAFR hntiganisoik a t@npoubdiboebrding to formula
thyl ether and.at a.te ratyre from.a
1 selgg o seEar e B FaR e e o ENREp o pETo b funazoine: -
(3* 4l -dichlomaniing e, 70a‘iimlzﬁloi}@u%ﬁlmé/\%emdlﬁleﬂi@mp@(B_‘Idl_ltﬂ)amhy(b)thmazohne
6,7- c? %ﬂl(ﬁx{;’ éln émgél lal%llﬁ%hqugézoglgl&@ nﬁ,?%ﬂlgnge% g—émlgl Laff%lrllﬁllgo)facgl?n%tzaine; 4-(3’-
chloivedi kg6 odaixgquit:aniens, émthly},enetdibxa 4&6! aﬁthskahl\he@tquﬁmzdimaﬁ amino-
7 me?‘g%%/ Iéllc(%l A &%g a%l&%g)?ﬂ%rl]rgalz%y Séﬁ 3; on Fanﬁilng)ut%ur %oql.bnazohne 6-(2-
metImb;tedlonﬁdetby) o3 dﬂd:tlnybamlofo) QﬂlEazohn‘el; é,gfolofﬂimetgoxyethoxy) 4-(3’-

meth&gplrhga%l)) %un (l)hsnléII 1me aICI:]IIOI{;(r)p ZF éu el Hya]tv}ﬁm@%mazrﬂ)gne Ig%enzamldo 4-(3°-
meth@anmnm)quﬁaazofmef 6,t‘7 FﬂuthahdxyV’(h(éf a‘lﬂmﬁheﬂ&laoﬂmmgcpmialzghne 6-hydroxy-7-

methoxy 2 fﬁé tl? qanghqob Fllél)lag8l(n€b2 ¥3r§)nxy dg inethO)q(Jfl f( g thalamhn(l),} %mazohne

an}‘ll’foeﬁpéf ﬁd:t}b'janﬂmy] -@tinagoliney 6-snind @nB1-amtthplanibho)quinazoline; 6-amino-4-(3’-
cor.r.espond

chloroanllin(i% qulnazo ga G a?nel{(]iany?a en{f‘larllr\l)ﬁnog V(\;hlll’laZOlillP% 6§gr1?e%}0X¥ethylamlno)
4-(3 ’Prhﬁhydalyllta)t) nwmamhnea m(zranettm)xamgetaamdor)@ ;(3F methydxrahmj){ql,unmjdhe 7-(2-

hydr(g)gejta}}g%yz—’r?ing? (I)P%/I_']Lfl’i‘ 3 télcg%l%g ang zohng " k(;Znnaeﬁ}é etg(aiy?]6—dn1eethoxy—4—(3’—
methghh¥ido - qggmzdnens- a«mdoﬂr(hyldethymsln(oeq@nazoancet ic an hydrl de
g{ L ugr}agg)lglgge Vap %edorflﬂij %ula 13 )a(l t ecelil? ?a?l% Ig?c%gtable ]saﬁt thereof, may

be plep(eamﬂyany @roc&s ahdmxty banfiypdinatile tohlhmaap_demom of dhbeicpliyeskrde
com%oung‘s sgltta%Pe pr?._cesassise lfor':e?iarln\}é%e IIILPS{I' gﬁg% glgtzursegc{ iagﬁgﬁrﬁ'ﬁZAZO. Necessary

3- phenyl ureido, a 47
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suitabl e acylating agent is, for exanple, a cyanate,

e.g., an alkali netal cyanate such as sodi um cyanate,
w@eoogniiegbcyanat e such as phenyl isocyanate. PCT/US2009/036314

N—sulfonylations may be carried out with suitable

halid ) | | th )
sty mgRh peg bt SRt %06}35% LY Tt iR B

chensitthf onyl ation is carried out in a reaction-inert

sol t and at a te ture in_the e o
o o3B30 earpa inislY § B Hownisdsp "ShREAE: Paeliaite £ whercin
is £oigpaeatds grofip, kot balike (Wherein Rl is (C C al koxy or
substituted or Rl is (G -C alkylam no or substituted
mono-N- or di-N N (G -C 4)al kyl am no, are prepared by
the al kyl ati op; ably in the presence a
sui t abl e basg, oF r espondi ng conpound |whergn R1
i's hydroxy o spe€tively. Suitghte &g
agents i ntGde or substituted al ky halides, for
exanpl e, an optlonally substituted (G -C4)al kyl
chloride, bromnidelbr iodide, in the presenceldf a
s UIAtsabMﬁe 8RRV @odLAR! foP hjg&r 4 h3QeM& AlkoR dryBxydr sulphonyloxy
nper at ur e |n t he range of about 10 to 1400C,
gmue:cfﬂvéﬂlin@ﬁmc {lorgy b ramoffe%{ﬁowmeéw e ulphopd o olpeng-p-
sMpM%?@ﬂﬁ@b@@ of those conpounds of Fornmula | wherein Rl

is an. am no-, oxy- or cyanosubstituted (C.-C4)alkyl
subsvitbiehee lsafob?ﬁ‘ra?’é@p@rﬂ%% AHPRRIS Y e FO8 PRI, pgidéne 2,6-

lutid{n® cofiR] K¥imeitRdidopiedhe, B&ﬂfyiaﬁﬂneanﬁfpﬁbﬂﬁlemlnﬁ‘éﬂmhﬁorphohne or

dlsplacable bi an am no-, al koxy-, or._cyano group
§

diazgbieyelola - Qpadsc-Ainea S o6 Framiplce anakdlicor alkplingtrarth @Ftakvﬁwflﬂeor

hydrB¥i&S, &dr %bzlanlé D dtuRcaflo8 e e RsAm Sarbdhaic 2l cRinb@&sBonatt N8 dium hydroxide
reaction is preferably carried out in a reaction-inert

or palaspg @y digridi | uent and at a tenperature in the range
of Tabrudtioh ﬂréferl@l@@ﬁge@&?ﬁrgﬂhameiyenaﬁ Oﬂ\r/\slllﬂlm 1né1fR1|%|I\_%ﬁtt or diluent, for
t enper at ur e. s of Fornul a erein [

exampag 4hGAkAnl op §%t<fftsgfgw€ msthanolqiiaeh oREpRangir ey %@Ptaffel??%enawd

solv@am@@ %YmEh @R AloRidR CRIBRAT&EHh Jﬂ)éarBMﬂt%@ic}iFohﬂe @h ctler such as
correspondi ound wherein RL is a

tetraleyyofpnei Q% b4 5}9&% pi ARG selyssuyas éf’l‘éﬁl?&é’tr F‘tdﬂi’éﬁf apfpficoplvent such as

N,N1d IR Emeanigyd, Wlﬂmld&y@mmeyﬁin&twnamlv @ra)h@&tdlmethﬁsulphomde
perfornmed, for exanple, under basic conditions

The jegetion és %P‘@@@ﬁﬂ%c%?edaqukﬁla terpRefagyre Hy1By BRew &1 e@é%f‘o&% dg150°C,

pref@iblﬁﬁrtm Izloi\ta){@oe@ nRLis amI ng N
m)F [3%18}111424 1n%rﬁe élg%ﬁgqfogt%{&lg ?I nllaylbg obtamed fr(I?IIn E[)}Esr [I)roclzers]so in the form of

the ﬁ4:e egae ofAcalakydipit BRY 82 btaihedih t&rfomfa & wath Imesaulhfoaﬂly lformula H-Z
be prepare e reacti on,. In thi presenc

Whergw.% hay e rprauiag dﬁ%lyegil%rw‘?eé%fﬁ oM BGS QBTSSP ARNEF gﬁenba@afmm the

salt, the s@Nm@ANbIEeal WithiaQhitaBicRlcE Qa8 hgt@bdordiutifg @Bonventional
appropriate amne or thiol. The reaction is preferably
ProcgdfS i ed out in a reaction-inert solvent or diluent and

at (19 FofiNp Blodiidib of odeR6mp@m@eofahe BRAUA 11 Wheieth R'EDREis hydroxy, the

conveniently in the r e 1l 150QC. 0 s of
cleavagg oh f ARZqffRe Aaivatigef %éf’gf?”‘&g%‘ﬂ) ﬂqﬁf&nﬂ% oA K| 15310 éﬂﬁoxy
2- Q%OPbPBEd Gadiioh mity c@aRERIPBE eﬁn&yodt byear@wf Imeslaetni_y Pdcedukes known
esence of a suitable bagf corre

S
for SE%%H#W@? dihR r9eqliondnay be e . fewam@a f&ameﬁbo the
quingdoBkkderiViiRe B ah b.Klﬁﬂl mStaj etbgmlagbsiuj@hﬁﬂ gﬁdh&d s@Wilim ktRarthiolate or, for
reacti on-inert solvent o uent an ate ture
exan?pﬁe ghgeaﬁ%ﬁﬁ é“%fan alﬂs@‘wefikﬁl%%lp e Suelaﬁ@&mwﬁ@nw ogjphide.

Altefi@@fely the cleavage reaction may conveniently be carried out, for example, by treatment of the

quinazoline derivative with a boron or aluminium trihalide such as boron tribromide. Such reactions
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anbi ent tenperature. For the production of conpounds

of Formula | in which RL is carbanoyl, substituted
w@a00bamsyl , al kanoyl oxy or substituted al kanoyPORYS200$1¢36314

car banoyl ati on or acyl ation of a correspondi ng

are SRR PHECLGR e Rt P SR g PRRMER D a5ttt Beinbetore

and hydmmmbadsm[bermrb eties to al kanoyl oxyaryl gr oups

(&5 w2t kG b e R DR o B2 0
4C) ad@’&sﬁlphiﬂglcbr abavelkydsuthhsiyl akp, eharx}ix&hlm:] ufzaﬁgmd;ecgigg ﬁfzrgmg%& of the
fomgggt‘fvﬁeé%%ygr ésg&%e‘%%%l% 'Pﬁpa (Béz G )al kgnm c acids

or ASshlitib&éD(!))%idlﬁhlg)@ehﬁlutfﬁdzlxﬂglﬂb \612%14I ﬁggﬁﬁkﬂgtﬂrg ﬁrfltﬂi%imfl&y the@xidation of thio
to s DHBLS bR L Bl b BB BREr S Saped (LehR Hs

chlo@ﬁfrb@(ﬂ bmzb’icd)e p erEJQl‘acdth acipy, ®1d alR4li Mﬂaquerokyﬂnﬁﬁate (mrplmsrpd&s Giim

b bstit
perog bty S wiosdt RS SP b RS it bfpium. he

0X1dﬁi()aﬁi)geﬁerakt§y@ﬂﬂb@&lt anded hkiylld eondaioyd amessﬂﬁrnz&ti@ﬁnh the required
n.th

S“’“’i&%/ &S&ﬁlﬁ POy "X@ i S %hcf‘éﬁpﬁ%‘glg%‘ﬁ% E‘%Yf%ﬁ SIgidpfign and damage to

otheccith@ioadl (gfd‘mﬁ:t En @hemhﬂlbmﬁgtiolnn‘ﬂ @aiedloy in d@t‘utab&tsblvalt of difuent such as

metrg BB g iy Tom afbatng! CotOh Rt BiTag i) B R ata

tempaearry, ddrieyamplé, t15° ph sE geaav{nxntlg apirasgembiceqeipadtens thatdy in the
rangg ﬂg ﬁ g%/olcd &%r]]il ggozr%ogﬂd %agrgg{g%%g%ﬁ?g%%éougﬁ?e{?g&%:d%tmﬂder é/xidising agent
may Sldbbd lushdl,tféldsxampll godiwon pir mﬁhsmanmgpdaﬁimﬁabnmrehamw polar solvent
er | of for

such gl B anel T 3 L iepee 0P Bk P o T gt 1
conmﬁleparle@b)bljtyltsﬁl@hoam dralpyisicguiadd, iamayib¢ atdised bytoeidate «tle

in [ i s carhboxy. e ac tion and coupl i
comgsBihe S P ClbuERag e RS e By ondigp ot
compand.or med by a variety of nethods knovvn to t hose
ski L1 ed Sui tab h cI ude .
ac{<5> vati SR“’S‘F"%P %“8%?68““9‘?“ 151 fg éi‘iherﬁél R'Jytrgigo. the
redugipmués qmlﬁazohnemem@dwanftydfdndela I pheraintR ieniest er of _

ppitis el "%“ g n{ag g&&&%gt IX/I%)e f:arrlg(g “d?}py anl Sgrt}%gna:}ngt%éogg ulrr]%%glown for
suchtahﬁhsrfomfaﬁdu The eduaion mig be canrricd iyl ﬁoﬂ@&mpllet by mﬁhmﬁgefmy)n ofa
solut%gl d)gﬁ%wm:%)tal%ggr{d\ég 811;1';5151'@ 9019&:%&%{@;11 nz é Ege I?ereﬂg)ﬁf%)%;lg%he presence of
a suiﬁ}thtrﬂih@ﬂ cailyst §}Il:lhlal§1 pahadivardr agrinddew fethde suilB84eduthng agent is, for

or.mu | co und e isplate
exanig 1 40, S PR G ra e v S B8 Wit pPlffpuyity  atre
solutm‘md)f peatiy sichhd hydaichloric anid) chiefai eozgnnalphye redingios tnay bé eugried out by
heatlggna éxtl?rleéa Ihﬁ glt% P:Igﬁg(gusn E E%a(%igl glgtg C%ll% I,?]g ITgle osuérgrjt %éijléuent such
asa mecaﬂe blywamamﬂ atbdtleohor fcﬁamnli}ﬂe ﬁ&ﬂmhgl osythdroE $d Zeshpbryture in the range,
P @J(I [ ?ﬂ: % n@ éonvent i onal net hods of
o exa gpa?1 ﬁ eg?nvem |y VE nﬁ%)r ‘the preparation of
2 &) cﬂ*bhtydpmdlhquén obxborz @m&ﬁdumés cn:feltd fvaﬂiula/H svhaem Rlés@r i bed
rfi eI

4C)a‘lllie_1|tel?yéarn(1)188/% Sgl stl&lo?gp(ou i al.kanovlg 1n0 urellg\lo cg(é“f)he@(l%rg1(6?1 or. ‘l:)le&lzan&do or R
is acadnido \B b@yamitid tiSmaglatidnnd a quiNa2sline d@iSative of the formula IT wherein R or

R’ is amino.
A suitable acylating agent is, for example, any agent known in the art for the acylation of

amino to acylamino, for example an acyl halide, for example a (2-4C)alkanoyl chloride or bromide or
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Substituted 2, 3-di hydrobenzot hi azi nyl conmpounds are
described by R C Elderfield and EE E. Harris in Ch.
waoofiieel ume 6 of the Elderfield "HeterocycliBCT/US2009/036314
Compounds™" book. I n anot her particul ar enbodi nent, the
EGER antagqni st has a general fornula Ll as des bed
s berzgy GG PR e BN Bk E PR uy e R deinay
hercinbefbre) din:alkandis adid arhydidedr &ﬁ]}d:d@ﬁh}hﬂﬂ%:l fdr&x&ﬂi}ﬂ@@@ﬂd@ﬁ]ﬂ(hry)w acid
no

o S & e elEE e P i Rl P SRR b ghkanoie aci
and Nlmalk‘ﬁ’@b&r&ﬁ)’mﬁ%ﬁé ]for&&mﬂémyﬂ 4C)h&d>f}©xd66tml cidgridelin the presence of a

uitaf)'g)bflﬁe ?%faﬁlgii Hﬁg%lge%?rle C%)Elhg Ipw@%ctlogy ?{po%*é)oglp?(l&(@ of tl?e tiol‘rmula 1I

wheléﬁ)fdhd(lﬁmylo o 1-pidaylateldy| qviablo qulatl(lg agféﬁ) 1&1|tktydxalﬁplﬁm, cyanate, for

exan}%ei, WS}T %‘gla? %1%1% élg;[hﬁs ﬁodﬁ}{vng (gy%nate or, for exa¥np’le En gocyanate such as phenyl
isocyhndtt. -4 @Iﬁi‘aﬂ(ﬂﬂ? péyeeion s darrled yht,in ¢ buitdble a{ekt)sbltvbﬂt ©r di(uknt as defined

herm&ﬁ%ﬁ‘rg ﬁ% ﬁ%))?f) e?%véﬂlébv L;r;tcr?g Lf'kgy elg%%l})/lg h 9%0 1 2&&0&%%%%%}/137 ht or near

ambléﬁ)tahﬁemmyl oxy- (1 -4C) al kyl, (I-4C) al koxy-(I-4C)al kyl,

I&’fi?ﬂ%}l{}gfpdu%gl} %fé% r(,onefroug%) gawilfcr%{u?aol?%klerem R' is (1-4C)alkoxy or

subsNu(eH (KA alklsyyt @R bﬁ:‘(ﬂmﬂ)alkjlarﬂlﬁl) ait dapdtitutdd (1MChlkyfl{rhino, the alkylation,

prefei%ﬁljlns% Jégﬁ%%cga?og%élglbé{% sa lieg'%l T]aeiarlgpnbne org Iof gunazo}[ne deglvatlve of the
formd @)l avkeydih Rhlsﬂh@dr()ky él@)rﬁ:hd(@dapprpprpﬁf i di no- (I-40) al kyl,

m)r ph l,i n.(ﬁ]@é?tgllg 6 %91 i T;;P ﬁﬁer ;Iianzy zf%rlt 51\( » (m the%)n fgr thé/ alkylation of

hydrbby}db @bkyX}( @-sdis)iakddaiyxy, lor &Cyhcalldylakion ¢f aam(h@ talakgbaynino or substituted
I kox

alky K?HP e)iaglp é}' g}k&@r%l}#sﬁgx‘_te la}kg&a&iﬂ%f?r’ example a (1-4C)alkyl chloride,

bron{idle ¢t Gdadekod X yul{s Rt T) B )plkahdhidide,(Hrodidy ad ikgillg, in the presence of a

. -40) al | i o-(1.-4C) al ky], . . .
sultaé%g?sgz(ag Ei%_eél%rglrllé%ﬁ?r?,ﬁ% g‘ _Sltl?é.{_)lﬁ Ejegl s&l}yler}t Ot ?111%18)21& F?(fgl)?gl _hfrﬁl_nbefore and

at a épahtiaglii thie Gangt, fdCxahidy,| 1,0° ’Q)I’]l@ﬂ‘@fx yer(vienidiE)yalt kiydear ambient temperature.

((aln I(&li IE;])r é{}lioﬂuiﬁlg? 8%/ té%sg %?%p ? laexgormu(a ﬂ wli%rein IE 1S a carboxy

substityeltt oxy sub@itdG) ﬁhlkh)myl,udc(s% cAfBpay gralﬁ]@y}iedwymb@s 40) @likaxiyhe derivative
- I ko car

2- -(1- 4C)al k .
of th% %orlzi}kl;l)a her Xl)({: 1§$ ogfz 85(3ﬁ( 110{% )%@)?(Sg%lgl}t 55 %Lg})?t_lttlef%it( X/hlch includes a
(1 4@1)@)kak3}c®nbyny1 Bko(d.- 4C) al kyl car banoyl - (| - 4C) al koxy, N,

a5 ey e aleyica i kBT Hedsbpignions

dl (l{) (For BﬁQbﬁ)Hkq‘ﬂbl]l afthowe-coRpt@)iadfidosfprmyl2H wherein R' is an amino-, oxy-,

thio- C):}%&? glll }[ t)lzl )?é¥124§%ﬁ{gﬁ)§§%%€ﬁhg )g(%‘,?!caléﬁ(gng é}%ef’e%(%f)ly i& 8}6 éﬂr?sr)l&e/‘ ’of a suitable

base phésfmxd/ hdrdnbbiyra lok .Bllyﬂnamh]md detivativ o ) folriol Y1, wherein R'is a (1-4C)alkyl

h | thi k id 2-.4C) a
subs{f}g?nﬁﬁgqnn%odﬁséla%% lg{g%ﬁ%ﬁ degmg eéezrllb%%rcg jth rﬁe)pﬁ]@}) 1)1% hmme alcohol,
thioldr (Yandll€) al kyI pi per azin-|-yl- (2 4C) al koxy

?g&g%%% 1S rprefq) 61}3/7 %IE[ am 9{1%)111 3 St l?ﬁn%rt gozlveng)r cllfflgnt as derh%bd

herelélbeféh@)aﬂd dst@)(e;tnﬁe?atu#@)rﬁhki;&h@ﬁdﬂ@xample 10° to 100°C., conveniently at or near
ammb a}rt e\{ ‘I(<| 4C) al kyl am no, (I -4C)al koxycar bonyl -

(ﬂi1 yI am no, carbanoyl-(I- 4C) al kyl am no,

N- Whed @phzirklyéeoacralﬁ@mbtalﬁlb sﬂ(@f alqkmhmﬂmmd);nvative of the formula 11 is

requlr%(#\lq ma%% 2@51 T:CL %(% gla?n? rle ééct}P fomrﬁl d‘%@g for example, a suitable

acid A ad &oyimjmbmbproddadute(l 4C) al kyl ] am no- ( 2- 4C) al kyl am no,
phenyl - (1 -4C) al kyl am no, phenoxy-(2- 4C)al kyl am no,
ani l i no-(2-4C) al kyl am no, phenylthio-(2-4C)al kyl am no,
(2-4C) al kanoyl am no, (1- 50
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4C) al koxycar bonyl am no, (I-4C)al kyl sul phonyl am no,
benzam do, benzenesul phonam do, 3- phenyl urei do,

wQ@2@opet ol i din-1-yl, 2,5- di oxopyrrolidin-1-BET/US2009/036314
hal ogeno- (2 4C3a|kanoy|an1no hydr oxy- ( 2-

O LR T LI Al KO (7 4B JSAR L AT ot 1 s

dﬁd@&d&fM&Bkomy%aﬁbmﬁmhmaBméﬁ%@hﬁaﬁmyjanino,
car banoyl - ( 2- 4C) al kanoyl am no, ( 1-
4C) al kyl car banoyl - (2- 4C) al kan@y! air | RQ N, N-di - [ (I
40) al kyl ] car banoyl - (2- 4C) al kaoy! lam
am no- ( 2- 4C) al kanoyl am no,HN
(1-4C) al kyl am no- ( 2-4C) al kapoyl
di-[(l-4C)al kyl ] am no- (2N"4
wherein said benzam do or|bgp sul phonam do
substituent or any anilino,N"phefioxyror phenyl group in
a Rl substituent may optionallypbear one or two
hal ogeno, (I-4C)al kyl or (I-4C)al koxy substituents; n
i swhergin: 2 and each R is independently hydrogen,
hydfioxys ohal ogeno, trifluoronethyl, amno, nitro,
cyano, ? 4C) al kyl, (1-4C)al koxy, g -4C) al kyl am no,
di ﬁMlIR my@pklyleﬂlﬂ}qugeno qutﬂﬂl@)@lldﬂ;b’l thio, (1-
4Ck@s%¥h§#ﬂ&ﬁ nyl or (I-4C)al kyl sul phonyl; or a

har maceut i c y-acceptabl e salt thereof; except that

o Rt iy oo G Blkray My il s 61 e kons. piberidino-(2-
4C)a‘ﬂ<o§(§' mmqﬂ&(m&% E')Eagrz] F ?chzm ﬁ{‘?l E%h@)@ﬁ(gk}p %%ﬂubﬁmlﬂ&ﬁm 1-yl-(2-

I No) zol I ne
4C)aélwi’<1f |1mtﬁa@lﬁé’dﬁ%@p@ kaeyz di- i(héC)@#kOKhéZ #yikpdamiog | 1C)e lby.
i

thlarﬁd?ﬁ{;ogg f%{k?)gli&o?gmtokbtﬂfé?lggp]cﬁolg{rogggggﬁ%oqg loplaiz (a OlXBItﬁlaQIrOl‘pthbﬁnO (2-
4C)a|8@?<1f iapdivhereia pioef thiesboye mprsiomaHR sabrtisgon p@nprisslga CH, (methylene)
grouﬁ QiRA lljsr}g)t ﬁ?d%ﬁ)é’dqd) QQI otr@ J’[&{l Bﬂ;’t d%alU beas loﬁ i @Hf E';Ig[ﬁ% 5 Hfdroxy

group consi sting of:
substu¢rd; - chl or o- 4' - f 1 uor oani | i no) - 6, 7- di met hoxyqui nazol i n

e, ofta .
(Sorawmn?%ﬁwg?%gﬁfﬁ?%% %hﬂwﬁglnethoxqu|nazoI|ne

6, 1 dvaviquive spbatlingit.-thg EGIHR aithdonish is g admizpznd pegerding to formula I1°
selec@ed%fo% 1@15 Ef%ﬁy C(ﬂlsigt?’hg of EI% VAR LI ﬂﬁb@()anﬁilﬂbﬁﬁﬁlgih'oﬂe6 EZ pyrrohdm 1-

I 'ani | 1 no) - qui nazol I ne;

yleth@m)cﬂu@amhmﬁ rﬂo()3 @lmﬁh@%m@nlm&fmqﬁ@xsf -6-(2- morphohnoethoxy)
qum@zoﬁneetlray d c%[b@&jhofflyor(%nilg’io) 6- '(mhlﬂyllaﬁﬂfotjﬂoﬂ&)y quﬁl&ﬁ@)&qﬁlﬂfmhne' 4-(3’-

-am no- /- met hoxy | ani 11 noj-qui nazol'i ne;
chlomp A s‘luommhlgq)ﬂrtmthwﬁ nyrreh@@réuylnraz@m Aenazglifz4-(3° -chloro-4’-
ﬂuoﬂgﬁhlm)fxqg Wﬂd&op%x%)& ni(@ﬁlot@’c{uﬁﬂkdlfn@qo qulf” (ﬁﬁg&!)a{nﬂﬁlo) 7-
methqisy-fry} mthphi@prqqamawmhée 4¢3 d¢hh@@ﬁyﬂwwmm) {-Znethoxy-6-(3-
plperlﬂﬁéplf]éﬂoi‘ﬂ'duiﬂaﬁ)lﬂgun(gz 91&1!)1‘3@1 ﬂﬁo@@tﬁ@hqﬂeﬂﬁ)ng% -(3-morpholinopropoxy)-

anlllno)qU|nazo I ne; 6, I me

qumaqOIrniler D rdieee- I‘hyﬂ@m@anilmgﬁ éﬁ;ﬁilmﬂﬂalam*r@ethex&aydme%yxmmnazohne 4-

(2 4W§;ﬂﬂ91)6¥mﬁ’nog% -(3- dlrﬁgﬁwé{hﬁgﬁr&ﬁo&?)T %ﬁ%@mﬂa@ﬁme 4-(2°4’-

dlﬂup@glﬁylp(aﬂy Ipepth(@()y %rmlm mpfgopozy)aqﬁlrwéolme(égﬁ -chloro-4’-fluoroanilino)-6-

(2- 1m13&5hy}rl%ﬁll'oqu)n]o)negl'dkﬂﬁﬁlg&dhﬂ@ 4- (6 éHH)rBQf ﬁu&‘gamhno) 6-(3-imidazol-1-
ani I no) qui nazol i ne; 6-am no-

DT B RSYBinricsCF fehiefo-E- ROweel k- @-<methylaninocthosy)-T-
methoﬁ@ﬁﬁl:(ﬁlﬂb 4 (QOA (ﬁﬂﬁ&@&%ﬁinbp@ (3- &n&%yﬁﬁﬁrt&??%@*ﬁwﬁéﬁl&?&umazohne

I'ani I 1 no) - qui nazol i né;
4-(2 Ffetdﬁbwya@éﬁ@rﬁ gehoxy-¢-3-mophel iagopey -iweAzo big tréy wihlopes -
ﬂuorzarﬁlgno) @Xﬁj Erﬁ?&)(z%i Ii"’_?fl‘e)[l‘)ox?) ﬁ%eﬁ%yqll‘%a(zglme and 4-(3’-chloro-4’-fluoroanilino)-
ani I i no) - qui nazol i ne;

6-(3 m@wﬁémwéfwomyt}w@qwmbw 4-(3 "

met hyl ani | i no) - qui nazol i ne; &-am no-4-(3

-met hyl ani | i no) - qui nazol i ne. A qui nazoline derivative

of the formula Il, or a pharmaceutically-acceptable

salt thereof, may

m ng: or
ayoyl am no, and
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be prepared by any process known to be applicable to
the preparation of chem cally-rel ated conpounds. A

W@ novableel process is, for exanple, illustrated,P@lUs1va/036314
used in US 4,322,420. Necessarystarting materials my

be_ conmmer |aI or _obtained b tan
pr LAY RET 5 %“1“6% Jéa]g‘h 1&?%9915%6 8)““1‘%%1 3%"58‘& fiigrfo formula IT” that
is 4-GooMeroi4efiubipaiilind)Tenghes &G en@phadingitofoapl ibasine, arbtfernanvely
i.na [ i), .wherein Z is a displaceable group
rdﬁ%#f%aéﬂ$ggﬁr%ﬁ%h%ﬁP§ﬂe¥?) ( ) A suitable displaceable
gr (ALtplirzzcblﬁlc dérbatiexa il fermuta 'a bﬂglﬂﬁﬁnacaltk:ﬁﬂ(}y accaaptybloxalt thereof,

may ﬁ%{)rlsggalj{ gﬁgigﬁg& \fthtg%g am 16%)?&9 e;%;gpg{;a 101 bf c?lemlrgglly related
Comﬁdnhdﬂeﬁlﬁfabwqu@b@whaw fr ®>Uli|ﬁlpleAthS$bl itladabied balS$s6il 6582 68 5580870,

US 5%2/(%3 IalhdeU§§6ggS%aﬁ%1 e%?l p\&%éebﬁ ,zfghRaasnd 1{ %ave any gptlhe meanings
defindd derﬁ'iﬁbemytie &man}umyxdhde mVam\reloétHa)fd)ramﬂaﬂE Nmagspfmkarmg materials may
b N- net. W%F E % ta%q? ¥ i %5 4. 0]. dec - ene,
© C%’Pm‘fr‘él? ye%?& COr OBRIng{ ROYFNIg PEFCRAT S RL Obed 1{’ er“ﬂé% ’gr
ca(@dhakﬁamm,demnmﬂﬁemhé@fmﬁxﬂﬂph@mﬁﬁ@nmthambﬁmﬂheﬁﬁ)whman
7i g %@sngn1carb<$ate ak i um car bonat e, sodi um
s ROAERIIE LG SRR ARSI War oxi de. The feaction is

preferably caéried out in the presence of a suitable

i nert sol vent jor dlluen§1 for exanple an ol or
ester such ﬁ R ¥st; et hanol, isopropanol gty
acetate, a dd sol vent such as | ehe

chloride, c 7 garbon tetrachbMri de; an ether

such as tetra drofuran or 1,4-dioxan, an aromatic

sol vent such as ¢gl uene, or a dipol ar aprotig sol vent

such as N, N-di nmet hyl f or ram de, N—dlnethylacetan1de

N- AR f‘p‘i)ml%fr:% g{ouz %ﬁgf%b?xaaxpm Palogsng- 3iksxy- agyloxygesulphonyloxy
grou, Q&Cetxhlﬁﬂle la ShIGRNY B Mo Séthdky Ciitehdx§ ImOineAllpRng IBXPG rcttidhe €1

In the range, for exanpl e, 10 to 1500C, preferably in
Su@@*%“?%ﬁﬁ@920 to 800C. The qui nazoline derivative of

t he dupibRIbage §s) foNBRYEmPR, £V @inteshind 1253 Jubh &, RF 0@, bitidine, 2,6-

ormof t free base or Iternatlvel it

e e y be .
lutldwst%Ilwgﬁ 1 ﬁmieﬁ@lafna}ow NG, trichy f ampacy WOpr%lHﬁcNdm‘&n?@%hohne or

diazdb@yomtsat. (addcRhE |0f1fOZe)l('hﬂ§)leI B@alk@ﬂﬂlalkghr@%ﬁfﬂﬂﬁlatal carbonate or
here|nbefore When it is deslred to obtain the fre

hydrgpdss o eI o W) Garbopsfe PRPYUR A ates Ga S it sqdium hydroxide

or pcasbilnAlbly@okids e\ IRfmafedy Heatablebat RORE Bxa@iplts higkak metal or alkaline earth
onventional procedure. (h) Far the production of

metaf praide Tigppaeln adiyr amide of Ldivm bis(rimeghy lélo%m@& or R is
hy ¢h@1>eycnoh ReprétRBY G c@butdn AL pl@@ezl@é bMBuRkDId M@t dowRndr diluent, for
rmula Il wherein Rl or is (1-4C Ikox
exantﬂl%aa\ﬂi}@ olog grigristh %%ﬁg?thea%ﬁélﬁﬂl@nwryomféol@afe Vleaae%tata‘ﬁ@genawd
solvéhByucR bs bRy BRTHI0PHO CRIGHTE H Jf BLVEh tfe@z[ch&bi@dﬂ afd cther such as
The reactjon my carried out ,

transformation. for
temafygiphippor RSOl S ATl » 0P P Qo ven such as

N anﬁdahyafenﬁdnhaé N, NR{ndthy(dcetdfeldl Nyﬂeaiylp@hbmﬁn@%a oB&methylsulphoxide.
sodjun1ethaneth|olate or, for exa t r eat nent

The eagtion Zyroryquienily gty Ouaﬁ“&rtwr&r%%m %fag%ﬁa r ggample, J9° fm!50°C,
preféibihmyd R0 iodBC.

The quinazoline derivative of the formula II” may be obtained from this process in the form of

the free base or alternatively it may be obtained in the form of a salt with the acid of the formula H-Z
wherein Z has the meaning defined hereinbefore. When it is desired to obtain the free base from the
salt, the salt may be treated with a suitable base as defined hereinbefore using a conventional
procedure.
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Alternatively the cl eavage reaction may conveniently

be carried out, for exanple, by treatnent of the
wQ@inarebi ne derivative with a boron or al um nPCIFUS2009/036314

trihalide such as boron tribrom de. Such reactionsare

G E oL et St enpPort KRh T an oM e bBer By b 2o
subsﬂliltea (ZSMJ)TaRbJ(}e%rb@gPﬁtraﬁdyhnal c{oenibaly ih e ppes@del of 4 witatdd base as
deﬁngd Feirem % 3|q§]al?.%)ﬁl‘fl% iV t}ve (oiﬁle ﬁ(&}n\gr ﬁ{/ |wglﬁfe§1'l_‘% r}§/?_ ﬁzdroxy group.

g r (Aw}mtalﬂmz&kﬂadng agdnons, fof e;amplu n@@gént Reovden itheadt feth©dlkylation of

R a5 Srmg agentSolstis! LR N Gagrore o

amlrﬁg;emmkd’deMCDdlkyﬂ tidorédet brbmtde bh@didy, 16l éicipedenodé of AWudtailObase as

e B fbore 3 el Rah POT g  Slen G ATy BYDHBRI 8 agpmperare

in thpeanhgx Yaeeimpte, 401 @)1 40N c@lviadéritly rmtraiearme?@xy sul ph at e

S R BN TR e R A S RO B 1 R GF R W aino-

substu@tl v Catkoxsh&owpy ihd @dactich, bcmvgremllyalh ihy ptBEH’nbet‘ ofeacbuivablic base as
condi

et B R R efPaat o PR R BURTT SheisRirtn: Htdyanfcgory erou,

or a eadRE dérﬁzaﬁﬁ:dhﬁ&ﬂxhﬁh dnl @broplﬁatewrﬁﬁw oxi dati on and darmge

t o ot f uncti,onal gr.ou n r al e rea
ol R BB B R aeupd ERE Bl Rt SRR i Dyiofory--
4C)ati@k gﬂoepne fohéxampdey haﬂdigeﬁ)di of aulphong@doet-QAE;)alkoxy group such as a bromo-
ttrah fur Cc}r tert butyl nmet hyl ether and at a
ormg E?‘Pﬁ%ﬁl °ﬂ¥ &y @o“' -25 to 500C, conveniently at
or The&act@n‘m p&éﬂerabl@ mneedabm firethe plesdncd & al snitdbieein¢rasodpentldy diluent as

defingd RIS o faSomRAnaT s A iy SR ALY et fogfvienty at o

near 5GAC. exanpl e sodi um or potassi um met aperl odat e,

co i.n a.polar so a et.i aC|d
0 PR} G2 biotiydiBp S8 SRt T RS B Sho-amine-
(2- 4©)hlkbk§egr61q;r, thelralcildn a‘f(ambmpcmnn of the fdrmél@)lh I\%yﬂeﬁllRlpzhﬁJhy-lepoxypropoxy
3 959 gy ST g %jh %/1 be. obt ai ned by oxi dation of
or 3. FHROTBIOEY AThY ‘t‘l‘ppﬁféi“ tFI%mFHSUI phi nyl conpound as
weThe asctioh 1st[ht&eltab)lly K:ﬁﬁpd)ﬁlﬂllrn@e pleschCs) &l alsyitztbﬂn ioercoigeotdiluent as

deﬁr\Seg %%Eil(t)léef%)rle V\Sﬁaet rag?un?ﬁeﬁg an %fth?ﬁaﬁ%ee fot% %X @Ot t0 1?}6 %f convemently at or
nearOfichazol i ne derivative of the formula I wher ei n R1 | S
ni t,ro. nveni ent e carri
MRy « P PREUIRENY SFreDB e G0N SR e RRERs oL S i
requirdmﬁﬁfefnmm d mnno thdéi- scddattiiticaralnsfia cinﬁlamhhe r1¢rexdt1vzuﬁf theffoimula 11, it

may E? ?lggl F&r% E %rﬁa%%g’?ﬁ“g‘gﬂm\%gﬂ% \%131 gqr exa cfe gul?able acid using a

cmndﬁﬁmﬂ@dthnelnbefore in the presence of a suitable
netal catal yst such as palladiumor platinum A
further suitable reducing agent is, for exanple, an
acin a/mmmrremacbdmm hh@EGHC ttyg@hsdis b canpdupd agtuicleg thformula 111 as
dlsclosea djn WE E&gr dc?ﬁogporatev(\f herej CBaby rfr%}’letng fsglr Utelx gﬂpIOfe a? h ZC id
reductlon may be carrled out by heating a m xture of
the nitro conpound and the actitited netal in a
suitabl e solvent or diluent suchfas a m xture of water
and an al cohol, for exa , | or ethanol, to a
tenperature in the range| for |exanple, 50 to 1500C,
conveniently at or near
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(e) For the production of those conpounds of the
formula Il wherein RL is (2- 4C)al kanoyl am no or
waemstiiteat ed (2- 4C) al kanoyl am no, urei do, PCT/US2009/036314

3- phenyl urei do or benzam do, or R is acetam do or
benza i an of a quinazoline derivative
of Of"h%”f% (}Hﬂtethfrfgtjvﬂé?rgfln Rl or Ris amino. A suitable
acy(llaNldﬂg?Hagent is, for exanple, any agent known in

aﬁg for t > acyl ation of amno to acyl am no, for

> halide, for exanple a (2-4C) al kanoyl

chbangjt@aerhqrmi de ora benzoyl chloride or brom de,
conv t | Qe presence of a suitable base, as
defi d&g é &Rore, an al kanoi c acid anhydride or
mi )éﬁdlsm%ylﬁﬂVﬁieCRLf or exanple a (2-4C) al kanoic acid

anhydri de such ide or 1

ooy T SO B P o p PG g hens
furam ﬂﬂop&hel(d, pﬁrﬁ)eadnldmhdm&t bohyt whiakh mdﬁoptfoﬁzﬂlyeb)é auipligted by one or two
hal ‘%aﬁﬂg@ 5oaggcar bon chloride, in the presence of a
POogui BB Y &5V f| ned herei nbefore. For the

pr adisctlcand Hém the@sep conprisinpdsdoferd, heo figtmy, &, Jalkyl, Ci_alkoxy, C.
1ki;her ei %r@% [ gﬂrhre ido or 3-phenylureido, a suitable
AEVP AN Aagert' * T8> for exanple, a cyanate, for

ex anpprescan aghdugl, pyhidi, 3H-i@ydnély e ingluigh) isatidsloll indotingy, asoaidelinyl, 1H-
.. or r.. exanpl.e n. i.sqocyanat e S | . .
indaiyd 4 SiLEES TP Fapahll AR PRI S PP BB raaigsgishog 18-
benzatriailyl ghiug, subeitittedstyl M@ tgronp ack dptiemtllyasbsdefadbedt least one

her ei angcg%% «and at a tenperature, in the range, for

indepepdendly &° #°"$200C, conveniently at or near anbient
t eRp ersalbuécEfror(l f probp corhft8ingrbekyt halon dibklot dndsehababemglU bekgzoyl,

la Il wherein [ | -,4C) al kax r
pyrid Ry PR e oy gt b ngroms iy byl oy
benzsnbblﬂphdhyﬂl; 61dR3(rbpré@ta krktﬁlo&ﬁihlymﬁnztyh(& tahdtynhealtyiltenzyloxy;
preﬁf Q/{nt e fg gnce of a suitable base as
defi NG REFEIFHEP S ]a a qui nazol i ne derivative of
the formula Il wherein RL Rs hydroxy or am no as
appropriate. A suitable al kil ati agent is, for
exanpl e, any agent known i for the alkylation
of hydroxy to al koxy or—sukstifluteqfdfkoxy, or for the
al kyl ation of am no to al ky}am r substituted
al kyl am no, for exanple an/al kyl or substituted al kyl
halide, for exanple a (I- 4€) al kyl chloride, bronide or
i oglihckeinancheR 'sisiingtrichdengylsaldeted Gpal Heldgers Il @iy tkand Caratkoktend n is O
i odide, in the presence of a suitable base as
e(11| ned hereinbefore, in a suitable inert solvent or
d| kavdi®’ isdsdapeddembohydexe habebo Ce,aknil cmalmnylgrmmmw €.salkoxy,
ammgt C1 651?%%131?1 a Tl_gali]liyﬁ%(m n:),e@aﬁa Iylth18 C‘ll%lg&gfrsulpﬁlp&lle alrll%lﬁ}ﬁ%honyl C.
mlky(]!farliohde@rlﬁﬂWﬂbﬁﬂSylp@l mlhexyﬁ:ﬂbdmyl @111 hlkuﬂoglamnrro RACiglkal)carbamoyl,
bst fuent or a stituent which includes a
NNggfl;b%i%l)ca&ou - PHEe nltrrabnld 1 R - qu nazol i ne
dein vgdriicnéar eﬂhbdidmeerft oE@ﬂlk anthgonwta;ejf ﬁmmullRlH leschaje (1-Benzyl-1H-

ar bon j,rue r
indafgl P e g Ry BB Rl SRS 4-pyrimicin+
yl-arhiyielr ol )t; #- Benzaly)xy(cj -plsngH @ (f-((3-nothapsullmyedhyl froino )exiethyd)-firan-2-yl)-
asl I t I 0 ot
pyrlctJ Egse %Ilprbdg nu% (ﬁSBeP%Iﬁ T—]IF dﬂzppiﬁlg 1(8 %&%Teﬂlanesulphonyl
cthylamirmpmethghfuran- Eiyl)a}umamlmwayicanmwb&(t iBEmzlyEH -ifdazel Oy Al )-Kay(5-((2-
metha?esa%honpffagyfla 1n8) I{’leetﬁ}% uh2- 915 %Iu%arlz% n- yl gm¥n|gean r(? SN ?—IH—
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base as defined hereinbefore, of a quinazoline
derivative of the formula Il wherein RL is a

W@ ked @y mbkyl substituent bearing a di spl aceabl BCHUS29p9/036314
as defined herelnbefore with an appropriate am ne,

. | d Th f bl. .
BRSSO SBF LS B i
yl-ardi@é.i ned herei nbefore and at a tenperature in the
ae %a#é) %Laﬁ ?@@%gﬁ, éﬁ%]?{élgR %ﬁ%%%gt 0 grpn\{l?ar}hearr]et se}/ectea from the group
consphiay ¢faceLFlucabdnyylacg @pédbl(e-(Sal metfanauptivtyaziy lamno)methyl)-furan-
f .t it b
R R Bl 55 B S e Tetand
metmndsh]lph(fng)r etbﬂaﬁimbﬁqet}ﬁl)ﬁmaﬂ 2@ yado T4 -dplyrigidan-4-yl)-amine; (4
M G L T AT
d] p)&ﬁi}lcldihslq}lpﬁﬁid;;hi(mmd&yﬁa,xy PBeryDQ6- é?o -(Coiclonatiptodyb ety lamby)-methyl)-
I er. y 11 e n.is or : 1S
phery Fag G EHIP Y AT LA (EPTy Sor Bifetigr R g hancsulphonyl-
ethylgi_nirﬁgrﬁglbik)-)ﬁlykin—a-@ﬁquﬂaszn -4- yl)—amlirll(e; (4-(3-Fluorobenzyloxy-phenyl)-(6-(4-((2-
| - - 0 . g .
et B PR R b o ot st o-amine: -
Benzﬂ@)@-lpkﬂ%z}b;(?{mlf(ph?thaﬁ@uf’pﬁelﬂﬁ)}@ﬂdnﬁmy—,methyl)—thiazol—4—yl)quinazolin—4—yl)—
. piperazin-1-yl-(2- al koxy, .
ammp ; I€ﬁ4 i(éjlﬂﬁlngﬁlea%)é)é)zg\éaleﬁyﬁ 6X % X [% (m&@%swglg((?yl)ethyl amino } methyl)-2-

furyll quaxznﬂm:hmmé I‘{ 24- E(@)Faiokabmﬂyl)oxy -3-methoxyphenyl}-6-[5-( {[2-

(met aﬁﬁe%ﬁ@rowﬁ%% %gﬁe&i‘yﬁ—i—%&%j—L—%lrﬂngz%hl(lazmlﬁe?)l\ﬁt —(%X XZyloxy)phenyl]J—
methox P&-O1- h{[H(fﬁétmeduﬂphﬁn}(l}éth&@ﬁhk]ﬁﬂsﬁllyﬁ)ﬂ—furyl]—4—quinazolinamine; N-[4-

4 ' :
L I e NI S R .
N- {4k F(uﬁﬁ)bh;tiyl@(n@) 3 g{eﬂicbpypﬂﬁmﬁhﬁl[z}( ND{mahdnagiphdnstl @thaNhmino Gethyl)-

G RR LR b S: el Pl BP0,

(methd’ilenﬂ;ﬂlﬁ)nyljeﬂlyﬁamﬁbImﬂwl)ar 3%11?&0114 mﬂtqulrtakrﬂmﬁﬁﬁa N- {4 [(3-

d
Fioo B 0 eyt i By n R e R b Tt D1 shwiazor 41
qmnﬁmﬁﬁmmmhbDMQBéuymkﬂpaﬂambmmmpb4m2mﬁthoxy 6-(2-pyrrolid

(met. %%%X[{hg]t?ﬁq%?%i]éfm%ﬁn%o al h{] iaz%l 4- )?1 n@{l]ﬁlaz)ghn%nl{l% N-(1-Benzyl-1H-
indaxobis piyed- mﬁtﬂie)tyh@{éj(){EZ @mﬂtlma@ﬂ]_phmgfl)ethyl amino)methyl)-2-furyl]-4
quin%ofir?lml Pﬁ%giﬁ% &Mﬁt g‘[%%lf Iirlgflbﬁr{ll?)%]hl?ﬂng)gnaeq}lly%t—ﬁ}ﬂrﬁEH\IIJ(Q—p{r[§)—pox
OnﬂmthﬂhﬂﬂmﬂﬁﬂUQDﬂ&nﬂbHmmﬂwﬂﬂmmﬁh@XV{ﬁFmampym30|idin
X

oo BTl Bl et o B peip 2
quinave ity ti- {na[ZbBrdmmbelﬁy()&melenﬂ) é-{aadfvani | i no) - 7-
(met anf%ﬁ)p‘%lﬂqg hgl %{n 6hpf§%ﬁ{upﬁﬁi( §311?a%ﬂ%1?a%130 Ngﬁ((%enzyloxy)phenyl 1-6-[3-
({[Zﬂnﬁbﬁmmlmml)@mﬂy{hmq}jnmhﬂ)ﬂ -fung]-4-quinazolinamine; N-[1-(3- -Fluorobenzyl)-1H-
inda%ﬂ é Ql ((anlj:thanefgl'%ﬁ%néfﬁetilgfl?a(r)r)iﬁog ﬁlg%tyf)]—q zgyt_hg_zél—%_—yqﬁﬁ —Ellill(r)lallzlolinamine;
6-[54{¢ BMetdiiiﬂeSlﬂphoﬂyl)dtﬁyllj amumhndt]nyh)eQ) fidy1(-R-[di(bantdngbudghiongd ghbrgX]-4-

ulné/z)ahlﬁmme?ggg I{\ﬁg Elbszt%é{)elflg 10 yl}&l%yﬁ#ylimnmnﬁe&h lp% )%}i}:}zo%{—yl]—N—[4—
(benratsutphyigylip hag B4k quiriazeling@ine; §--({[2~(Methanesulphonyl)ethyl]amino} methyl)-
1,3-thiazol-4-yl]-N-(4-{[3-(trifluoromethyl)benzyl]oxy)phenyl)-4-quinazolinamine; N-{3-fluoro-4-
[(3-fluorobenzyl)oxy]phenyl)-6-[2-({[2-(methanesulphonyl)ethyl]amino } methyl)-1,3-thiazol-4-yl]-4-
quinazolinamine; N-(1-Benzyl-1H-indazol-5-y1)-6-[2-( {[2-(methanesulphonyl)ethyl]amino)methyl)-
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di f 1 uoroani | i no) - 7- met hoxy- 6- ( 3- nor phol i nopr opoxy) - qu
nazol i ne; 4-(3' -chloro-4"'-fluoroanilino)-6-

W@ 209idarol -1 -yl et hoxy) - 7- net hoxyqui nazol i nePCT/US2009/036314
4- (3" -chloro-4' -quoroaniIino)-6-(3-inidazo|-|y|propox

t h Lne:
13 T i A T o amrnb 2 SRR AR noet hox
(mety@ne%-lphbﬁtlhﬂw}ﬂﬁmmn)akﬂiyl)ﬂeﬁ -thiazol-4- yl] -4-quinazolinamine; N-(3-Chloro-4-

benzyw&glilgl%fy) %tZ ;ZO({nre nesul?)gczny%etgl;’l Jamino mg%yl?q]3qglgzo(?a )l(]yéz !

qmnﬁmﬁﬂnmﬁe%@{ﬁcwomgam3ﬂumﬁbaﬁﬂnﬁybmxyﬂa;@a{nprphol|nopro

T A e H R ——

(Metﬂﬁieh@p(lpﬂjdbdﬂ@l]@ﬂninﬁ)&meﬂ@rh)dz furyl ]-7-methoxy-N-(4-benzenesulphonyl)phenyl-4-

. 4-(.3' -.ch 0-4' -f1l
quln%z-o%%a-n?lm; hlg@gp_el?zy (?f‘%ip ﬁi}ﬂ %r%ﬁwg{(%/qw nazoline.In a
(met}iﬂfeidl@bhﬁ)‘etl@l’]ﬁﬁidb)mﬂ{yl) 2-fuey | ECHRn @0 tiRgoim; SN-(1i-Bertyl-1H-indazol-5-y1)-

7S B PR Dol el o Ry uness rgpio -

(Bmﬁﬂﬁﬁm@ﬂxyhmﬂgmnaﬂmhbBQS(ﬂt{ﬁﬂhﬁkﬁMﬁbyﬂkﬂﬁﬂmhﬁdhh@hﬁﬁZﬁnﬂ,4

ZD,.1839 fityni ressa azol i ne
auinfghgee: DG bR e BP R TR i - B Rt s cal 1 -
(metBeme@fithaby e thyHhrhind erts0f4-funglyd- bﬁnmﬁmm@ﬂ aldlsaBgwnd solvates thereof.

process known to be applicable to the preparation of

chem cal l y-rel ated conpounds. Suitable processes
in@imﬂ&mammEmEMﬁﬁ@heheEGEB&mﬁthsﬁrHﬂ@dhbﬂb4@5616582

oGRSy P Bl B o R P T

quingefihangok dies@atebef(@painitgr a qui nazol i ne derivative of
the formula Il'. Necessary starting materials may be
comercially avail abl e or obtained by standard
pr Gcephitic@dr eﬁqulgam,i the EGERugidoyist i§ a ronipuend ercidingne formula IV as
.n the bresence f a suitable base, of a
dmd&ﬁgﬂéggﬁq%%% CRRRLRT ﬁgm 1'e{sj‘eregcechsplaceable gr oup,
bl e
q§hogeno,
or 'exanple a

wth an aniline (iv) (iit) (iv) A
di spl aceable group Z is, for exa
al koxy, aryloxy or sul phonyl oxy gr
chloro, brono, nethogy, phenoxyy~ e nesul phonyl oxy
or toluene-4- sulpho$yloxy group . A suitable base is,
for exanple, an orgaoic g .ne pase such as, for
exanpl e, pyridine, 2,6- n|ne Ptollldlne

4- di met hyl am nopyri di ne -thy m ne, norpholine,

N- et hyl nor phol i ne oAl [5.4.0]undec-7-ene,
or for exanple, an afkall or alkaline earth netal
carbonate or hydroxide, for exa@vipl e sodi um carbonat e,
pot%331un1carbonate cal ci um carbonate, sodi um

hy roxi'de or pot assi um hydroxi de. Alternatively a
sunhabhem@aﬂhmMSu)for exanple an al kali netal or
alﬁgkgggmlq{ @Fmor arq» for exanpl e sodi um am de

or soO rime 3§|Iyl)an1de The reaction is
préfemabhys@arrled out in the presence of a suitable

n bt solv | e an al kanol or
eﬁsguc(FgmnﬁéF%gﬁgﬁﬂ“m?%gﬁﬁl Llggopropanol or ethyl

acél@ke&yﬁfhabugmﬁﬁ$eﬁesmhﬂamhmshnhyh&unmi&yWem@muuwnwsebcmd

e, ol :Sax chl oride, an ether
ﬁomﬁﬁmwxﬁsa¥%i ﬁvgi aﬂhmpm@yﬂmg 6&2% Yan aromatic
son@nmmaumﬁ(a@mtmﬂﬁenedc@mdamﬂmpolar aprotic sol vent

su N- di net hyl acet am de,
N-ﬁg?ﬁyWEiN?%w GFW’ 1S%QPP&%3531 hylsulphoxide.
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The reaction is conveniently carried out at a

tenperature in the range, for exanple, 10 to 1500C,
wee@batabl y in the range 20 to 800C. The qui naROl/Us209/036314

derivative of the formula Il" may be obtai ned from

hlsﬁ ocess of the fre

al £ VALY %Tyyaufytl ﬂ‘ﬁi}yl %I{yégrﬁ'é%m%getaﬁ%ne D fmr?f Gpbityegys pelected
fromvhytlﬂasz lhelogﬂhlodnd)ﬁmiﬁlhe)rfa@dﬂﬂﬂibraoﬂ—l- Z wherein Z has the
. Wen it is desired to . .
b it FHE PRESEE b PR fisolhl © sient e hGfp isising of: 4
(4- c}tldire&t-fmd)roamihho)% sitthb-abt-a -hasdppsridefd iyhadhdye)qainahéhe MQZ fluoro-4-
th t
et S R G HaB by PPRGEE STt By sl e TR 2g
ﬂuoramﬂﬁnmsrﬂbﬁdthdxym ad- n(eﬂtyﬁﬁ})e&l(ﬂﬁeﬁb(yln@ﬂl@xbpqulﬁdzellr&l 4KY4 étloro,6-
conv. i t.abl

t f
aincGp il b bt SR RGeS BT T 08
dlﬂublltbemflmf){mhahdxly 7-WhegteilFipdritlin-&y nethodly)quiyiazg el p-(4-Ehloro-2-
t | kyl f
oo o sV PR Ry B G ny e By onlinor -
metham' W()plﬁ&tbliﬁ 4-yicemdx plhkiaxzylind @r(4$mmpl ﬂu(ﬁblamhno) 6-methoxy-7-
stituted.al k
QO R e e o e T R S T
ylmdthmdy)d&mazmﬁnd, g4 -proased)6- elfmbroamﬁmn)%ahétmxlyas(@lpaﬁdldef i ned
b 1 t t di | t
st SR e an baBup SR el e Bt PR andiey b
I amgeparfiaitarestabodingnt, 1 RGF Rla&%ﬁhwtﬁ@ﬂ(ﬁkéﬁﬁbﬁl&l-fymﬁtanmho) 6-methoxy-
800 th Li d
0B AR oR G e by e Bing ot tnd a l REE oot 1t ed
Con(bﬂta«ﬂl@a"hkt&mes gr oup, the reaction, convem ently in the
gence of erelnb fore

base as def ,
%rs%t 1ave&1t181? {’e{l %8 18% jopuus &‘ elfl% aﬁfg(iné %nc{ an’EGFR
antag’vyldt‘ @)Qaft (ORa 4@)1&[: k‘@?)ﬁylelg lfe:gume;n iatended ncelaetnda/ebﬂeﬁctwlaffba @om the
t.ner eof a
comll),lge&{l Catctn{/ltéf gnéhef%tg%ragfglp 16§ egts tlﬁgpbenﬁgzlaé F@?c %fl ‘41 o@ﬁ;&ngtlﬁ)t} includes, but
is no\l\ﬁhﬁi‘teﬁi tl ﬁRﬂnna@ol&neltly dr pjmytn;(cadynéﬁca:bhomyl rerubing fios, thd @imbination of
therag?lblﬁ 6gesn uSC hg gre e%blglg%lglﬁ 1ssplé|1rt£):u %ﬁ‘;}’ l!lS%ﬁX 1n(trzeat‘11 %)cancers CX‘ various types at

vandmetth@eesul phonyl OXy- (2 4C) al koxy gr oup. The reaction
fera S Garr ed

S Ui Eg cancer efn%ra&esv %leclflllg)n 8P o le S 1ve (ﬁsd)r(fers 1n81ualng but not limited to

pre-dagdegiul ge)ﬁ»mlfsebea@ﬂ uahora, ah@ﬂipl@gnaﬁtumeors NBérigh thamng @gmdidlocalized at the
at or near

00C. .
site (SRR §io B Toe P B NG Be R RSB oo ses
Malifmanimuinarsiwill i mldrdaﬂgeloﬂleﬂtld’syﬂ ragxiyid ehiinn @hey can also gain the ability to
brea]% 8flf %Lﬂ)neHlel OXgYn srétroeu ] ! h% to ot erti)l’a ?()efglgexl%)sg glg%%yag%?),olgs’utal?yethrough the
bloodynexy bt.llﬂmmgh e duphutic slystan waipiertigynpl godanarn R)Lcata'(h €Primary tumors are
f bl d th
classgeeﬁﬁpf tthaerb][ pe of Plé@?l? é%l Cl%ltt eg{arlgci Fn%%ﬁtﬁ%lcntgmarg A ﬁSlﬁe(Fby tile tissue

type Iﬁemevlﬁdﬂﬁfl@dfaaceﬁ rellsate (&nt/tﬁh'[lhfreaﬁme ghd aallg dfe m;ﬂ]rggam tufnar become more
at _or

gonyeni 0C,
abn%aa ng‘i\a%’ﬁ%??%gléeu olrnéagl ys AMSC 'im§6 |H¥ thg 4F aral%ce 8¥ cancer cells is called the
tumoq grad@ z0dl canecrdelisi avaadelsaribedis liehg wotlrdifidrentibed (low gragdgiimoedtately-
- di tign,sal ({ of a
dlffer n{lateécg Bi?;%)rlﬁ/ \3‘ nﬁ{’j‘%{% ¢ éll’l(g %fere 1at% 6@' Igrad% Wse?li— ifferentiated cells are
quite normal appearing and resemble the normal cells from which they originated. Undifferentiated
cells are cells that have become so abnormal that it is no longer possible to determine the origin of the

cells.

Cancer staging systems describe how far the cancer has spread anatomically and attempt to
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may be obtained, for exanple, by reaction of said

conpound with, for exanple, a suitable acid using a
w@omweanteponal procedure. In a particul ar enbodP@ENS2009/036314

the EGFR antagonist is a conpound according to fornula

d I din ted
put b S P e OB UAD e PG BB SR SrTE Sk gy b
perfa@medid; hely stage GRicramdudihg bophly am@lcerfaih émddirgnebts\buctsas@Rhest ©fray,

Y i d ' ; Y i d.Vi  R1
mamprga B BESER. O 5T e B St DR g A S hleliprgpiso wed
to evaliats @Ip@t&tnédmferaﬂ)lrheﬁihﬁaﬂlyl ldetedtwwhather thdidandn @msprepy torcottéin afgdns

t hi f which ti t tute

ITgﬁtgg X anfeeg\'%ﬂ%%in r’1caI . (f t;[?%ﬁagez_o anﬁ%lﬁ%g;g%ced }beucrslucer Iﬂartlcularly
sohdl tﬁm&e lir 6 toder darcgony tukieg the AU/ clad¥iFichtsdnigstéiy.dC agen archiadignated the
. G 4dal kyl, G 4al k G- 4 ' d .
et PPkt sy of Sk ddntd: T A serve te
incred$ihg sitcddzi@l pyimaryi Isded; WO, Ni,90, Nd (i)ﬂdydates bfcb@ﬁhsilﬂ:w gdvancing node
dol d I 2, 3-di | yl
vl o My (RS B8 ek BiePact bl B mBoron. or
| Horethz Eﬁcbm(ﬁmﬁlrygI meg]lidaluﬂgo lsmbﬁ IasI; the Deetal BragtiGRRuging uPR @fich Numeral
| east aqne.i n?

St og onal ) ndsfnt I y 1
agin ,Icga(ieésoar 13@1#8 s aﬁeﬁ 1 18%%0&21 g dhg sige §F Blipgery Tesions as well as
the pmme bSmdalgl sb&ld yild, ofhatammetﬁhltdml (n tha;nsglstém | dagek akenaptd into four
t
s ars gy AP TEhT fspal ot RN BV Eepome cances
stagdoein Zefaresiud p)sh@m;m oDTTiRY suepredent earctmmﬂmah @nt[E(IirhgfduItIE nzryllnoma in situ
trih
for bR e e &b Rt R At v Lot Eedal P coneer
are shnall Oigﬁil’z,ed Gincéathktydre avnally@urabirl Ivhﬂqstagam‘d uﬁuailﬁ reprek@ntsIhoperable or
4 dent | ..
metaat&téci (fgyﬁmr gellllifl v ar?c%@%?e&gﬁ%l}ﬁ Vaﬂcgfl I%%ggf’ ex%tﬂ ﬁnalolvement of
locaICI}fn_lléllﬁlhddysI aﬁngal dhc{ @heﬂahgeyiuhﬁm ﬁmhcaﬁmotﬂﬁd:ﬂ(gnkltvh tlisgase, including
Ci_4al k

greatﬁ ﬁu{{ly{ s&% r%g) r({yipre g 8I cancer t%%I%a‘glﬂb g@’ﬁ‘ 1¥0des and/or organs adjacent to the
prim@iy tékadrk O%yse atae nyd deﬁﬁad _ptﬂeca’sle]yalmmﬂiealﬁﬁmtjon is different for each kind of

cancfl; a%ﬁl %ﬁIVﬁI"otIl%%&Pe? %IiuoN N-di (Ci _4al kyl ) car banoyl ,

ronethyl. In a particular
e rrMuﬂy paatr reﬁ:@ﬁﬁ smh agbeINET’'s SafvciflarcaHpademidlogyxalduhd Results

Prog%m E %Iu_ | ﬂ nd ry ng, Thiss us Tallt canger oups cancer
€5 I"(‘E‘ rr%%ghagne iRl rosetiRyt PII’eﬁé))f HEThy 1 &2
caseuma)rﬁvzmah@eamgbmaéo[ 3, 4-d] pyr i mdi n 4 yI am ne;
z ( ho et hyl a
m- nos)'zgtrlr%?aﬁy%ﬁrg &F% ﬁs) ng only 1I1 %he ayer 0 ce s n QVth[PIXt began.
py Loahcd, 14eﬂ]:epyl’fal mhdhtﬁd 4)-‘[114: er@#d ineyhich it began, w1th0ut evidence of spread.
wBen -1 Hi met h I
t hy F%%% g)cgncer t[ﬂatehas spread% ;ongl gle(orlgl(nglz(pnmary 51te e%IL rI}’mfﬁa nodes
or organs and tissues.

Distant is cancer that has spread from the primary site to distant organs or distant lymph
nodes.

Unknown is used to describe cases for which there is not enough information to indicate a
stage.

In addition, it is common for cancer to return months or years after the primary tumor has
been removed. Cancer that recurs after all visible tumor has been eradicated, is called recurrent
disease. Disease that recurs in the area of the primary tumor is locally recurrent, and disease that
recurs as metastases is referred to as a distant recurrence.

The tumor can be a solid tumor or a non-solid or soft tissue tumor. Examples of soft tissue
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met hyl ) -furan-2-yl)-qui nazol i n-4-yl-am ne; ( 1-Benzyl
H i ndazol -5-yl)-(7-(5-((2-

woregiobanwsul phonyl - et hyl am no) - met hyl ) - f ur an- 2- pCH/U09NB36314
zolin-4-yl-am ne; and

1- | -1 Hi nd | -.5-yl)-(6-(5-((2- h | ph | -.
o MUy PO TGO B PGP ST T REr, adul
acuty/lymphdbitstic letkeani adutd mydlegen@piatiémianhatuit MeceHGERe lymphoblastic
leuk G 35 g@icj%m@{og%%ﬁg&ﬂegia! by SRR SEEED, [om LRG AR or
lymphethd (4. Uon ey’ tyayphephenithgouf G-cEBiyn{pBen® oh Bnéskid’ pliesase). A
SOﬁd}éL‘é}%&%‘é}%E&%ﬁ IFY%ET gﬁ/ %))9}-[ Fi?uﬁ{l%ino;llhea E]‘Sﬂl B)l_og%bﬂlée; marrow, or the lymphatic
systefrd-JoBd Rlnwes @bée Ziythexdiyid@hienyhose oep(thelial 2t origin and those of non-
epithggeﬁ I_?:%F ?e}%ilrlr %1(3%1_65 8@6{2)}@_&2@ %@?s&?cﬁtﬂ%lm)s firlflcliu re]:[uzrﬁo&g 3f_‘£ey gralst(rj(glltestinal
tract Behnethesy pphary ing hehyy, Jivérbpantreds( @vane hivdnes idcpoayhvigt stomach,
duo%gY}%;ﬁ% ﬁngﬁ??{l:te%?éﬁlj %&%ﬁ{tﬁs&%@,’a%ﬁs}’ !ge?ll_ﬁggdler? %[)i%hlf‘rflasgllharynx, skin, uterus, male
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( 411 Benie\ehbxyimpite nyd patiif hébin (i Libjretharaiagnpdtio mgt €. hyHoar and/or
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dumltg?rl?%/g{ %ﬁﬂ g‘%lg& n@{ﬂ%{%}w,_lé%él%og}%?%} lts?{)_e]%?%ie%l, aasg]mBFe 'may be obtained
frommgtatian @snek bixharhpye tWilydratiie subjectien aticyr; fhd s@npl@myy he Pyimotsample,
-d i mdin-4-yl)-ammne; . (4-. . .

or o Rl e 4 b BT ik lfms ety plgatdgine
salivi,-ae@teh fibi)l - dr edzdles 4ughl af ¢loo d sezah bt Bleod plasmajdnd e like.

N-{4-].(3-Fl benzyl h | }-6-]5- - h
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R EERP e SehTa 2. St hanesyl phonyl d SLAERTIRLIRA Y Gene

ExpreBan zyhiyxiy by Messlcly- Gl Sigaln¢ Sepbaingd MPSED piotcpaiday | ] a

imm{QoRR RS A Y bk inRRAS: GBRTRC Such mBN A siplysis s

preferabiy afoasdd ysing mhel tyadhiqud $fgoiyn@taeeétain rpaction (PCR), or by microarray

| . 3<t.hi - 4- - 4- qui.nazaql i nani.pe; b :
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6-[ 5- ({[ 2- (Met hanesul phonyl ) et hyl ] am no) met hyl ) -2-fury
[]-N-[4-(benzenesul phonyl ) phenyl]-4- qui nazol i nam ne;
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ana g BATRRR %%?ﬂ%%é@iﬁf OHishG 50D BB fogoges of the

chardcteBistiddeaz elprebsiyd ﬂ;attbim(ldenﬁﬁa} it el tﬁlhmammeteh@tm)ld&e nzyl ] oxy

) D oL PR PR st PECT ety aniniseBhon

yl pat hiyljf Haemme}axpickyjdn)or binphifidati@z@lc-rdet ythd/erEGFR in the cancer (directly

orinQE eI BB dE R i mmaroste s arseliplesor o Hamesppsins ome
and/ytl E)CEtH‘k}Nlel}eapﬂeﬂﬁ))lﬂiﬁiyfby hyalyze@by H@A ZEhlrafﬂa-e)ﬁb]:dd@d ¢fsbu) 8 Odrs fidm a
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oo BEly BRI iRabET St AR BN IS Man B ot rumor
cellsN-{3 Chloro-4-[(3-fluor obenzyl ) oxy] phenyl }-6-[5- ({[ 2-
ggs%i(?{ g ﬂ.lf al @)oa?%y % el h}[ bll Eroazlggglgl){l!g 2s_dzefe](¢:tlélé %1' 1!1(;rg' fh%r%“l&% of the

tumo(rbﬂtsh&hesdulh pﬂa(mnbyls)aaieh)&iﬂaamfﬂm)rm{bydn} 2-furyl]-7-metho

N F&or% g 5 %39% %ﬁ%%gaﬁhe&%pwef Ilnﬂ%l?,r%neéta[l rllg? 1??) le}vg m moré than 10% of

then@rﬁ(ertchﬂasnesul phonyl )et hyI ] am no) nmet hyI )-2-furyl]-4-quina
7Pl o gy st {tt’ i“o(nﬁ@?lﬁ%%ﬁsw’%ﬁ%ﬁ@tﬁ?ﬁ%@?‘?z{?ﬁ%ﬁ%ﬁ thip 10% of

theuhI)lerZ:e]ﬂer yl ] 4- qui nazol i nam ne; N-[4-

R R RS by %fnﬁ%éﬁfﬁ%ﬁ%é it o EGFR

overexpresgjon zn;aazmhennﬂm begharacterized as not overexpressmg c-met and/or EGFR, whereas

t h -4-b | 0
thost WAL ORY T St T ALE Ry TS P OF ST 4 FOER
Z olin svaricAdpdiaants, S@hdrs o‘&mdcpﬁ:@dm@d ast afnljl/ef EGFR mhapbarated by
1mm§11_of1§{08ﬁ lng{;aé gcg)?e[%?:érrne%g(t)ﬂdmg% the numl I:aber OF &P Ioifs'c mef3 and/or EGFR molecules

exprésh&dk}feﬂ@iﬂhlemyllc)lm’e&eh(dxtyl]rrpﬁheln)}’dc}lerﬁlc@&-: [ [ [ 2- (et hyl sul f onyl
b i n n%epyl ]-2-furanyl]-4- quinazolinam ne
gF lapatinib). In a particular
enbedclanlaﬁmabth)OEma);amcag,oni st is a conpound
Qr di Egt L&[ h ? di scl osed in WDO132651,
SOIFRY &Y C%‘VGS Sference: wherein: mis an
| nBegar lefigt eboud 2 D@I)(B)Ocailesﬂcepr esents hal ogeno or X1
repr.esent ecte romone of the ..
fo It rnathV§§yt Rl aéigltla?%l%,plilghf?saﬁ m@fal?ewap’tﬁg Ol(lt O é‘?lgilaHn—ﬁéec}, garafﬁn—
emb@idpetuindt tissde ty [detedminditheresterd @@ finy) nc-met dndor BUBR tunp lifatien in the
tumOsel ected from hydroxy, hal ogeno, G _4al kyl,
i _4hydroxyal kyl and G _4al koxy; 2) C2 5al kenyl R3
( Waen&ion EBBR iastivagorckedyi treeﬁtehemed dh)eptlﬁ()e gC%y PhdsilyFLIBA testing, or

othel(IP?(anf 01l (Ié eglr%%ﬂhoscphorgiakeg r%eptar) Sk 1n)dfn%:nly tSeega y ci?{l:ctl(i,ny of a?tlvated
dowﬁstrb%ﬁﬁ mgmaﬂmg ﬁathxedyemtnpoheht‘spdﬁd@y(df (ﬂxgc,epthﬁdlngﬂQe anbbmodimers,
heteroﬁn mers) Recon?? génetexf):‘ressw]; profiles and the like.

Similarly, c-met or EGFR constitutive activation or presence of ligand-independent EGFR or
c-met may be detected directly or indirectly (e.g., by detection of receptor mutations correlated with
constitutive activity, by detection of receptor amplification correlated with constitutive activity and

the like).
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In a particul ar enbodi mrent, the EGFR antagonist is
sel ected fromthe group consisting of: 4-

W@ 2000hiB9D- 2- f | uor oani | i no) - 6- et hoxy- 7- (| - met PgI/pb399/036314
di n- 4-yl met hoxy) qui nazol i ne; 4-(2-fl uoro-4-

met hyl anj | i.no) - 6- et hoxy-.7- (1 . .

) nM%lgp?%fOﬁ g%)[?c)allOH 9%?1&9{%}?&1!4 &{}3‘[88? eﬂrg%/slll }(1?10&1’1 in the art. Often, though not
necesbaiilg; DiagoDmRteictakid ol D@anipld I8 ahp IEeded jsmmyle the @esued amount of material for
dete%ih?a%fog ﬁ% \glil ee%a | di u%tlon 1% ppe%éntt] Ox%ﬂfucagon techmqués are well known in the art.

For ed'mﬁqbla ah@amliﬂem Podiet MAY boxyy not Chcompidayill pf fhe hiddkitacid yetpmmce

encoffng FERRIRBT RlskS b ik SR SR Rtve Fogmmsars e perieeli prgino

acid/alndody aaiwseqaemé pdﬂﬁl,on 4héré tlehhoition 2s suspected to be.

falz o?rlfqgga!mlaf)l% % T:IHS P% h%étﬁ%({lﬁ%ﬁ ggg rt?lrﬁll&réd 8y ¥0ntac%1r|'1]go 1?1(1}86% ac1d froma
sampievhio X yucleid M(nﬁbbdihﬂiﬂeayibﬂﬁadfhpecyf)oqﬂ& Ind#Gilzing & nucleic acid encoding a
I oani

muta(ersl(nﬁcélﬂc &?nﬁ aa_ld )(}ft ing 8&3&g\ﬁnﬂilag?gtgoérmf%%%xe}lﬂbzaiment the probe is detectably labeled,
for edanfple whh @radioBofpe (*Hl iﬁnﬁh?aam)J 4 fim)esCeniBdchiohoddmippiflnerckdtie etc.) or a

chroffogichER T ok APt A obs o AR ey B GBS NA-
morphdEnoAphveiho oy Jaipg) Ihax ot 2° naﬂ‘.koxwikbx@h amapad irag &t frym about 8 nucleotides to

abougg(foteﬁ%]%?tl %Sogl?‘%%}jfd;}g ﬁ’? ut Yﬁ %@E&%&ﬁ?@o&& %(?, é)? aﬁogt 20 to about 30. In another

aspeét; fuélclaraoidiprébef bt maemtlbm ﬁl@bm@td@’&tﬂ‘myfm identifying c-met mutations in a

s i B e R p o B R D e s SRR P < FBhTE i o

mutaition @ithé l_nmleimidlﬂhémhﬂghaemﬂo rhé kiathhpfurtiseompri isstro@tons for treating patients
haViIi%r;tiglgl?]f% ir{lll&a% Zaél% %ﬁ‘ my %gingrgvtﬁtﬁg%?nlé %gggsotng?lbars?)ﬁ(fn&ge rgsult of a hybridization

test Bagelidldi al effect fromthe conbined activity of these

th eutic The benef | ef fect. of the .
e o%}%ﬁlg{lﬁ <A aﬁg ET %3 c%ed bE Gemparing @}e e:lectrﬁ)[{hgrc?%li; 81’0b1‘ilgf of an amplified
nuclgd aﬁdmcthﬁ@lmbplrorm nmhﬂjtymfccoﬂyspartﬂn(g ruolke@Gtid @hcodag Hildiyg c-met.

Jromthe co f therapeut agents. .Th L
A g et AORRETBNCRS Giprtrehrny Py feBRT fipihLapdqgpe
sequemn CETeStraphoNﬁUmﬁiﬂBtylmap bs datrmtmilbga usy gipagestc mbiveulbeseparation
techS2NCEr { 1 4: pn of proliferative
ec l%iﬂ%e °4& amp elorl?calpl?(i/aﬁrﬁ PBUtSHot limted to pr e- cancer ous

ar Nutlhﬁ ac1b£1lﬁa3g:ﬂsd bmrmalgzeddmdiewaﬁdngjﬁ afutatibnsneing Enaenmmg Mutation

Dete%tg({%l%ﬁm %?’%Ie'.rqt((’g lgge%a‘#]irgzl]ce ? 8 einﬁl?tfy 4&4‘?&? 238]:18@%(:'% ?stc]g the %acterlophage

resolv@t a5 tiaphudeated/ [ivalicntars albes dodVB:I—sltrgiit&ﬂ DNADI & detiedts and cleaves
[ d d d ther .ti
st B R P R ooy PaRPETEL 5 G such o

poin&hﬁtetimdniepfoeﬁﬁldtdeleﬂdiﬂ'se Depaidn®f ofo shhwe flagraynts formed by resolvase

t.ast th h t he Dbl t
e e D o SR bt Rt F § SR b saetip g e
EMD acthdEde a Bnglﬁarowcbumeﬁufa Ipelnt:ﬂnaiﬂﬁcbrk,l (th:tlhgs ztnldemsblylpﬁs wfayed

; tatl
dlI‘eCtﬂP/ gSIaimplil?c fion feﬁ(étlotllf e}/lmma{l%the Pe‘,eg n?sr \R%m%l% p]tnﬂfm) ation se}lglretemng the

’ssue e cah
hybrziédatien tane antbmcm@mg tidvsgnak-iomeise taie. MﬁeldSaIﬂ[ﬂesecomainnrgnm mdi a 20-fold

tu
exce%s OFD %rma%ﬁc[er% aﬁta()lﬁ an a%?r{egtg u%ppéglél)r1§ﬁ1%gcr:a11fbegn %?Eaé/?(? Clg \Yever EMD

scaninﬁg d@ls hedddnhiéy ;tattrm]’ar @a’sadﬁngm et @amde muc@bh positive samples therefore

often mg%ulrlrgt edgltlan%l eeq}lg%%ng gt‘roca %];(g :q%ntﬂjx %*efsgercetlhctr}lu % 0(51 1F Jefessary CEL
I enzgmd icdrf l&rusm diatlety t¢ hisgihasg Ffadel))nuc%i;d\llﬁ iaf fenmmtdtatiedsS Pat. No.
586§§4H s are quite normal appearing and resenble the

rnormal cells fromwhich they originated.
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cells are cells that have becone so abnormal that it
is no longer possible to determne the origin of the
w@elbgrie@ancer stagi ng systens descri be how f aPCT/hg82009/036314
cancer has spread anatomically and attenpt toput
e nosis and tre { ment

at Wt
Carso Byt by fo e Hee BUPEPRT & d0hel bR Fuol Ha Byer o
Haerh@:lhfbnﬁit(ﬂg eStﬁﬁA]fQ Mi (Wedndalhtizchtth: V/wpﬁwbaarbdrghﬁaﬁrm crom/pmgmu)g)dt) for

dete@é)gﬂf mglﬁale le%atlggsalﬂ?l%‘gr 'ﬁ%%?%}éim%s gg%}nlg g[i[f%eg}ochromatoms. Such an

assaels dhdsd bh squaice spatisio hytgritkatian feuwlugﬁrﬁplﬁicaﬁini lﬁfl’PtCIS For single

mutagglﬁ [%sg!ﬂ!st hnenglgotlp ag‘?l%l(sj%d?cggeﬁtggn s\%')]tgrtgl?%ggg gfgjﬁlg e&eﬁs faor multi-mutation
assayANMestisCape nﬂﬁbﬂﬁse@éﬂmﬂlaﬁoaeragﬂ Ram ey ifcluds teaﬁ)}l' BABS rehfrdits for sample
i cul.ar [

. . || I . | ett . .
pren g Gl MRl bl AR oso Cya PRt Presid apaenione
and dlo@ teheigg ghamplds ik vdretitnéted olrhdsNO$ingihZ efaighNofvaad PpeipAaay format,
. / M t ast T, . T2, T d T4
resifioE P RSl R REE: ey & Sablsteti s pptnaey SRS af G costy
equipadnt. NDINANRisoIN3d frovfliaGarhes amt thg aesshuckicacridy anglfied imoae (c.g., by
' l. X d .and o lect, th )
por b RETRR eteaty R vadt cRELRRR REEIRERICPagng
amplificati@throdics @rﬁh@mlea&elyhﬁb@/iﬁfdad) bligohagetit prapds I’Gglld}type and
N t a dj vi.d
o PR R P e R PR SRS B S et B Pt
immutglited aspdrii] fies Sf:‘m&s diouﬂd)l‘ilahn}&@éc%@ham aaf dedtctsd asibg streptavidin—
t hi t d int .
akalfig S %%E%n(’d”ﬁ%f%‘%“%%spﬁ%# P RIGecT o iy gyt pations
of tha [rﬁelﬂioas Wnﬂqlresﬁecms() 4 pagticuiar entant'prét@rbasd ke efameesignalisg gaerns are
[ ity". "Tis," h duct al ..
possigt ) 536 oPIS R 1 Ppe neBhstrtioh indfues et ROGE o oG i) bancs
for bbﬁeﬁﬂtymd@ﬁmltanbblghe ghiald'md'ﬂdeﬂmtm&ygm gai(ﬁ}qbekmd (iii) band only for

I i fied t 0. |
the o yF b S8R Db RS foiead P BB Shaped PG kipfRDR SheasBEt e

inventhoinlpeovideag methVd ofsdeadcting m@micas efths inveroipe b(ﬁﬁirelrrghsolatmg and/or

ampli lr% glsltta%ée%t g érgel G ?egé a\lfgi%g%ngﬁq gr%%% slarlnl le,bsu?hC i tsﬂéel a{/ng)rlfg ﬁ%‘uog 1pr0duct

comﬂ)rﬁ;es&i hgaydnpbntﬁmﬂg she afnplifieried ploduct h’&h hpghewhieh agsprises a detectable
ext ensi

bll’ldll’lg gar%r ?to tﬁ] dh ani aniﬂl?ea]?]ral?e 5 cag)p‘?lg 8%sp8(f1F Yaﬂ% h%darll%)lzmrgq{) a(l:inutatlon of the
inveit@ay dnyd tlieyl mtpthctrmg deshyatidliZaion of galpsotadp m@ﬂhplﬁmattdﬁ©roduct In one

e s AT b0 T PP aRE P BB Ebap® T one
emba@itderit shkiioding p@tﬁéﬂtﬁmkd;ds htepta‘amhmﬂﬂhme \N‘hﬂyls daeabic with color
substrgﬁgsd § rtlbelees 1911%1& %%RH) ﬁeag% ngngobg}zsé fo& m(at‘lgl%-:(ﬁ)a teﬁ 1&1p wherein probes

comﬁmmryt(ﬁhﬁgbmgmtaﬁhh&rss@ﬁmﬁd frsmuwseshofiter. Aldmadriypeshodmplified
cancer. ¢

nucl%l(é%Cé 18|1ab81tlcdqxr %u Sihms apedn W 9: (?%Sﬁg% rpr?b.ﬁ: élfein%)t &}néprlg%% detectable
labelonly in the layer of cells in which it began.

LOCA?TﬁrIaE?ns of a wclzdl %((;a%{;gﬁrgehe?lgoni\qlpa S arlllgggrn%)sfof muta‘ilgrgs s%%gas 1nsert ons,
inveis®ng deletdms talndl/br uais nsmtxemd I emmdaoﬂimeno [hegmlmaaions are somatlc

Somét&rnlnggt{o\{lg ﬁ% tl%o%e tl%cﬂgc%{lr nl Xlng atlrr;] sds{:i‘esé eo gr or umor ?sgue, and are not
I SSuUes. I'S cancer 5 from e
inheipted imethy/gesmtlige. t@rdilist mntations gamise founddn sﬁmﬁa boyyiptissuxedes.

A sample comprising a target nucleic acid can be obtained by methods well known in the art,
and that are appropriate for the particular type and location of the tumor. Tissue biopsy is often used

to obtain a representative piece of tumor tissue. Alternatively, tumor cells can be obtained indirectly
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Unknown i s used to describe cases for which there is
not enough information to indicate a stage. In
w@eowottie, it is common for cancer to return nRCE/KS2009/036314
years after the pri mary tunor has been rem)ved Cancer
. .that recur
in the, F"éil&"é 3%58%*%1“#‘% ﬂ?baé e &8"%%%&“&%” 8‘?‘%%%@‘8 mtﬂr%l%%s?é et For
instah@C shirsplds 0 f mhgcﬁbﬁaesﬁﬁls hahy?b@dibtﬁmd)bytruﬁﬂfom Isochasabpyy fine needle

.recurrent,.a set s.a tastases i s
asoipEappiie 5RREng GIRPE AR el LA Ra S o SRR Seogh Sugne
prodactSeinibe déte@l framt tughon omnfr o bihek l:mﬂy mfpiles tsuchSkl @ridiel) spoifum or serum. The

f ft t t | eukem . Q.
e N T TR T T
sam]dlﬁwkﬁm @phaﬂu lotheglgidly @arhptesp hlabéeasdlls arelsﬁmgleﬂioﬁ frodCtutn®rs and appear

K
iy R ORMR 1 e ans CUHPBRE FyHBRGEY fleetoahgapegenioved for
disepad sycpds@ectet. dn héditk@rriha progreshfithieyapgehi bd mnﬂqemda)ormeasﬂy by testing

I ho e. g, on: Hodgkin' s | homa, cut aneous
Sucmﬁ%@?ﬁ%ffﬁ%ﬁ%ﬁﬂtg t $8&gKi gﬁn?r%ff{lg%‘as e). Asolid tunor
i nMeuﬁbefBr amniyhicgamtdsne plépdmrdy fdrltﬁﬁmesllmhlefowhhmthe bitoBat example
marro ste d tu
the 38 PP P g Fomad o) SRS RO o Al ey e 5 e from
norm@t ¢edib hy fond cythiastey @flaselmaﬁtpretﬂmeﬂodakcmei IThexe] zg;lvﬂ:ll as other techniques

forsERiGPS B RS Thaet POPrrESo] WA mif T R Gy enn
contphiogtdtyeh ndrnnﬁllg:,elldg IddEl&ly)n of muteliqns papbe ma& difficeir, yl],thdilghitéchmques for
mlnlmlztlr&ct%%tléfmna i an a@% %){)ﬁltrllvee/ne gaﬁfdg res%l%l a]reulglloga,osgme of which are
desctiladdihartinbelas 0 Eht&’lxyrﬁp(lc, asskinple maly @rsol be amh@l fgethe prad;en&r @farbjomarker

(1nc1H(§;rr1]g ?{ttaﬁ rrﬁ (I)Wn tP Ibgg%%lm%(? Y\jghe %Sflgqro(% eITHOf 1nq%r?sl1:| Emt ntot ah%orrespondlng
norrmhobllbmnecetvaﬂmr s. | n some enbodi nents, the pati ent

e no c test e or,

o DRl B R Se e e PR AR Sy S autipa ooy
clomcdg afjho sigeC nto@st acids apesetomomeg the auaarmhe\s umg tctmhmqms &icti&down in
e i SRR, S DS Bl B Sl B SUPLEg conoe
usedvo ﬂhpﬂiﬁf Gagdet m&tqnd z&id ssqm‘:hceasﬁra:tlb ifl@hﬁ(genahicﬂjm preparation from the
tumor tlssuu dﬂh@g}lclelc ac1(9 seqlaeenF? Q/fté[ g a ;hﬁse{lj %ei%luences[ﬁa gh b e(illedermlrieg and
mutabbmdemﬁasm,efran dAhiphﬁéaltlkletecﬁlﬂmﬂlebare I\lej ko@dn ig drpltee.g., polymerase

| xed.s i f
chain %e?cg asn’ge%cr e((jil e 1k(1 %E?cnpnce 2?9e48gblrﬁg l?r ozer%\?ossaﬁlﬁ%%%c&’% and
4,6831395 ous rret hods for determ ni ng expressi on of nMRNA or
i I
g;%trsgcléug(ii %eﬂr?otel'(liqﬁdt dgs% a%d %eflec%ton 01L ?pgoﬁglt% pl’rmé%rg £ gfr?ll fg%shed
techriiquels udhagt. quant itative r eaI tinme PCR (qRT PCR) ,

m r ra ana SI S er i al an . .
oot SRRt STy SR AT B B AP gmaigpngr e
acid bgqu@ihsss Beetb.y., marea hll é}enﬁngm atoll MepISéépJé@dﬂ PRY).(LIVREIBjgn, a technique
mcCs.

rot 1e]e h QLstry r#i
faﬁ qe Eﬁecﬁiﬁg can a so e R{lahno MIJ Pclelc Ac1.ds Research,

quant |edegS
Vol. pfz’ o &F 9@b1%89peccfomahngub this tenkynqdaeprtmhm qied wdnichpnybmraas]elr 3’ends
toa %%%Iupar uc?el da(c%CRat?tle elrf Eﬁe/e &)T]ft%{ll%ag ht e%p r%t%fc’elsg’nt an ampleﬁcatlon
produjet dtok blatnvvde Alelaliﬁcmlqﬂdﬁ@ﬂoﬁqmwdﬁﬁystbm (ARMS) can also be used, as

dlSClOSrTE%’I urg%eah P%XIRr z)élsca%’ Pubh{:zglon R]ro (5?%54%5 and 1rt11 %ewg)%\é{e al., Nucleic

Acids Research Vol. 17, p. 7 1989. Insertlons and deletions of genes can also be detected by cloning,
sequencing and amplification. In addition, restriction fragment length polymorphism (RFLP) probes
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expression if it is at the nedian or above, e.g.
conpared to ot her sanples of the sane tunor-type. The
wore@oanieekpr essi on | evel can be determ ned esseEI/Us3009/036314
cont enpor aneously w th neasuring gene expression, or
have bendetermned rev The steps.of a . ..
for RS SR 8 THGE BT 0P SHidY Tty e ah B g erton i
a polyﬁlbi‘p@cfftagﬁdnt ﬂlghfsfrarmledlrhﬁlﬁﬂﬁdtldrﬂ peBuesphisen (SSEPRMAlysis can also be
t ion ur| f| cat , iITe
used ok O T P AP DB G RE pgBL SE Usa v
86, pﬁ)Lﬂ:Pl66 Qh’ﬂlj I?Mﬁﬂdﬁﬂ}enaihtcs Vss, f)}ﬁ (8[74-8%&!1%99 OtHeodEhmineefor detecting
ec. agno 1 (2000); Specht et
msefﬁtms RN e aaf@%ee&e 01)). Briefly, a
I epuitesent @twildetypy gmmn sik@bd detagiet] ln cigbbding tiadodtaiatidiOof a wild-type

exorip G fRURTE P Eehe TR RS PR Loy PP RE R4S SFRbpprotein

prodand P ONAn@E NS enjavcedhtec&ﬂﬂag amahfiing ahdseqilienting tHANRN A or via molecular

RGN b0 i R B APAL R A BL RS
DNA geginsicing ebhigies nwijich erevelkacwi indhqaro Mk e DSIAf cah hiswwedsehyenced via
the o oFl %aln:%d Lh 2t a areanal yzed to identify the
© pﬁé@ie P Sat st OIb%t i'on(s) available to the patient on

t halibasiles at hylhﬁhzehl anicdt |fid &Ipile@egem& /X ot 8&% @omplementary. The
lack %ttoégr rI]Ig):%e(iIIgGPI arj é/ nrgay obre dblcr* g)t d&eﬁmgxlél?eét%s eﬁvee)éség/ns,bsg stitutions or
fram%ifemmaﬁkﬁﬁl Mlsfrﬁtch ldgltecmlbn canchicrueat tb yletecfmemni’aytatﬁi&lﬁ ar zma@et nucleic
acid. te\ﬁ'lgélli aﬁg gelg 1@16?(2%11&6 lesgﬁenflgm t%an %eﬂgl/e)ncmg/qgey are sm%zleRr to perform ona
largdilu&@maﬂtmmé BIGes0sh bmnqﬂ;esaafmnlanac}mlawimbdzcenﬁm is theiRNase

proteﬁa?/n %thoﬁ?‘ )?Z és O‘P B(i;lb%(}_%%te a?ng\é\@ntere 8)83(1%{ RELS §c1OBSA Vol. 82,
p. 75§e,cll985) Rsd Mepis & at. LSvikhcd) Vop2§0, ma},mbel%ﬁlb]fce(ekzmblet @ nicki®d of the

1nvent% n ma,ang\%llV%Flge uglc Cfo a ldb d nbogrrgg W?g‘il gomgl)zlelggntg { ?(bt%e ﬂuman wild-type

&Y tert
targes tnavlaid avdyl. IThe ﬂﬂﬂﬁ)ﬁﬂ)‘ft entd @rgenmiicand dstiwiditongthe Sssodseipleate annealed
h an 0/ of .t upor

i.n .
ol RRaharo Bt E R BisemERleaiie L aichd s wger
somd m1smbestulnaﬂup1@°m strdvanrd. Ufromnismedch &.defbbred b:3eRN$sea\r @ cleaves at the
site (%nheim mgtch lrlsa‘\:VélQn tlile arrne%lecp ﬁNﬁﬁ)reé)ara{lor% 1§ sertlmara%d on an electrophoretlc gel
matrob g emuenhmhhasrmea dt:thae\d ékﬂ%ea‘fedtbly@NaSHm,rand@{TA prod®e erilebé3seen which

TR B SePFRSS ST 5 SRR U DS orns

needeﬂblmihﬂﬁlﬂﬂﬁl,gthtdf ais:eargmmoclac weid th(N Aogr gtre, bat@pe s pdraon of the target

and expr.essi on SsSie
nucle1%ac1 1, pfoyide g I gncg)énpﬁsos?s tLe (?Sé[l)?n U ecte%so%%elrﬁ%{nu ategBT¥the obe

compmh;esr @dsa !;egmsm of themarget delehc ébid mRN&-rorgerm Emay(hy dds@able to use a

numl?er ao% %Ct er g)%se t((j) Sfar%enot g \rVE())(lQ ¥ar e’?nucgelc acEEEt lﬂ‘ﬂce or 1{1115ma§};165 1p desired.
er expressi

EG\‘EF%l mylarbmnnat ENAbyobeﬂmmﬂJ@ hllBﬁSittO) détemmrhatc&ex) fa@$xample through
enzy%%%?rscﬂong%a!&lc%%\tla%)e(grgg Se%?%)%on Stal, Ly rgc ?\%‘8 o&caﬁ %EtUS%n qf,o? 85, 4397,
1988d estdeShamine @l. Jirow et Aocall.| Sei. USA Vol 72 p. 989, 1975. Alternatively, mismatches
can be detected by shifts in the electrophoretic mobility of mismatched duplexes relative to matched
duplexes. See, ¢.g., Cariello, Human Genetics, Vol. 42, p. 726, 1988. With cither riboprobes or DNA
probes, the target nucleic acid mRNA or DNA which might contain a mutation can be amplified
before hybridization. Changes in target nucleic acid DNA can also be detected using Southern

hybridization, especially if the changes are gross rearrangements, such as deletions and insertions.
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0 = 0-10,000 copies/cell, 1+ = at |east about 200, 000
copies/cell, 2+ = at |east about 500,000 copies/cell,

w@2009/18691 east about 2, 000, 000 copi es/ cel | . PCT/US2009/036314
AI ternatively, or additionally, FISH assays may be
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f dth |
it B THER rBRIE vt TS 6 b Bipeh Brclimpe. of 3 Wion fher
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the st el it PEYRSY i e Bteete ST POE noti vty by
detAﬂEteﬂanmnof@ﬁldFtypEetp)ﬁgar gemphn ilsctat derbted by scedeaing dorwitérhtion of the
|ve act.l L Vit
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conBEBine i S Rl B o b P i v oo
genetph@luetrchn blised v, sctebmm’gshudj Gdr craqesaadntibydy tioat isadhg\eﬁ to bind to a

d t
partuéug I?uéagecg[?%%ﬂ]tl of tg I%]é(ft %I:Frgtnlr)lg l%Oé r%)rgn %%rl/ 1(1))10(%7 tllalll is used may
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Antibugids epecifedorthradmoty e Himetastraticlel cmgldtaﬂ‘se bp Ius:dded) tet@f mutant gene product.
nterest, .so. ifie oduct
Ant1%(ﬁl1es man‘tl)fs %:%Ptgl%e%g%]m rpgla%e (? %)?:Yrq@r dSuD h§ dnm%nd) Oéqcnl)assays can be done
in any@sivichioint fuvner knotvnen tiuhat Tiese mdudeu& ﬁmﬁ Bldtst imnbv@ohibtochomeal assays
|l e D esence. of .a.. be .det erm
and %ﬁgﬁg%&%aysn ¥ jigegs c(:)r gec‘:[cl‘,c 4y armoa}lrl]erer(l é)ro?ﬁ)ll gan b be tuﬁed to ﬁg{%(lq al’?ellanon of
wilday;iedargﬁ(gh&st hat is capabl e of specifically hybr i di 2| ng
d e Frllllll%:r pea1r(s: argl% qihl%nrc(fég t|1061glfltt c ﬁm‘g%"g%g Fﬁegllg%lcﬁé g t‘argteﬂnuclew acid
usingpmehle dcgl ﬁqﬂlﬁwmb keyhm@‘be betl as tho polemennyl c(hamnretabﬁcm The pairs of single
r.adigi,sot o a fl.uoresce
strantl?cﬁblgA Mg Ps c]aﬁl ll)JeO a}nélesd(leed ntg seqtuEIins w1th1n o1 JUEraUd 1n§%lge target nu{:le1c acid
sequl:me S0 nElelemlpﬁdlle amplifcatiérhe thor talget SB@Jem’e a&mte]esspwcﬁa: primers can also be

used? q a%l gprrrlen}r_emgngeral Si [5[3 [kauetwul\lA Ut antrtg)r sle rll.lgl’l ! %Qhus wal[lnf)nl% amplify a
prodad:o duthe Bresomcd eobd Idumntttargfﬂt b@mtnci@{)a tamp]aaotlm OlGSr to fﬂmlﬂd:b@mnbsequent

about 15 to,about 50 about
clomtn% ol' %naﬁ]?o ébequ?ncesapl%r{l%rs ma léavg cr: Stric Hucfn Cé %gel saquence% e%pen(%ed to their

endst $1eh lemyem arxdmtaraee Welblmodmdn fha aa, Khd prfnpars nhdresreNei yanrbg synthesized
t cOo

us1n%ﬁecr;l‘l?h1 yes Tv a?rgs l Ea(%wn in the rreira(?l %nge Lan n%de using

speC| 269 X0
Ollg(mdg:lemldm tyntl&malng ntachioh wmwhata ommmerclztllyevaﬂablleeﬁ)m@@rf plartlcular

pnmers1 welﬂ%thmllle k1lloFt%e Lt may further comprise
stYtcti ohs i ng patients having tunors that

c ohueleia acid patbesant esefud fis awimberaf purpets. dh¢yago be sied baSweithern
hybrl%hza 1§neto rggﬁc’olfllé DRIA d Il]ry tgg llljflasze%tr(l)tgc%oll Iense{hO('ij ?()ir '&%leétlﬁg p(l)<1n‘} rhutations
already discussed above. The probes can be used to detect target nucleic acid amplification products.
They may also be used to detect mismatches with the wild type gene or mRNA using other
techniques. Mismatches can be detected using either enzymes (e.g., S1 nuclease), chemicals (e.g.,

hydroxylamine or osmium tetroxide and piperidine), or changes in electrophoretic mobility of
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Mut ati ons can al so be detected by conparing the
el ectrophoretic nobility of an anplified nucleic acid
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phosphat ase and col or substrates. Such an assay can
detect all or any subset of the nutations of the

WO pasentiedn. Wth respect to a particul ar nut aneCpUsi»e9/036314
band, one of three S|gnallng patterns are possible:
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the tissue may be isolated fromparaffin or cryostat
sections. Cancer cells nmay al so be separated from

worosalieeel | s by flow cytometry or | aser capt uP€r/US2009/036314
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administration. In addition, the antibody is suitably administered by pulse infusion, particularly with

declining doses of the antibody. Preferably the dosing is given by injections, most preferably
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expression product of the gene. Such expression
products include both nRNA as well as the protein
WEe@dattedl Poi nt nutati ons nmay be detected by am@i/U$30091¢86314
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Vol ., 82 .. 15 985, t a ence
mangygyhar 33451 Bgin 6 prinpiigso LG, MY e Shifuen Ge0F e
adminf3u@tivhiof theseaieraRudd agentt, e atlsst @b ofithe alivedpedicragop irob@bstantially
ich is corrpl enentary to the human wild-type target
simy ﬁﬂ:ef"éﬁ T8 d. The riboprobe and target nucleic acid
de Thy erapdutiongdnecanibs scﬂ;tﬁmsarqdlb@ tiersemaniuealr &g different routes. For

em{pﬂé’ %ﬁ%ﬁ%ﬁéggﬁﬁ% @ﬁ & %ﬁ@é{ﬁgéygyeet a ?si%%gby\/\{inttrahvenous
inj ecﬂblswhﬁld:theﬁrotem lanade/phibicoNthesbinbiabtithenaylbt admimissnaitaedllyi s
det ect i.t cl aves at the . sit
A B B B e iraDa R dER i bt Pl TSl i prpors
therapepia ragérﬁin@rbeaﬂmﬁilméd ppheavehdus injetiom@tFending b tha spec1ﬁc
been and cl ea

theraﬁf\\ilcﬁ?%%sugﬁ ° LD W?é"i‘ﬁﬁ%?r%fheu“%a%ﬂ%F“ieea%{m{“ill\?lgeﬁedt e vles
depehdihg el angichifidaginex RNA for the ri bopr obe and the nRNA

T e SR TR D
mg/kapof dacinthabpdutieagdearig e 1nnmbéaﬁdldatadd)sdge mf miniuﬁﬁetthtlbﬁ to the patient,

whetﬁ?r f %%% OFP% gr%eoQ %%L%skﬁa?raéti %%imstraﬁlon 8{1%)/ (ion ?uol,l%mhswn A typical
dailyt dasape tmight edngt trord@baht miriiRAg ar abgﬁztriGO mgtkgroayhobee de:ﬂﬁsdm@dni te factors
oee R B 00 1 B W PO
condd&)ﬁj theteatrthént & sgitahddamtihthe caccr 1Qﬁ%terlr aahh&:ﬂsm?ﬁbybﬁe nisth@lls described
abov& hIéPﬁ%%VSﬂ? tog{g] i({?% éeguggtgfn%é/ bg )l(lser}%)?q s eé% p tﬁ%_{,?rgét 0? E8£R
antagdatst 1s aﬁ\mﬁﬂbodﬁme anfilndy oMbt inv&Bion Mﬁunlﬁ&%évemdfo Shﬁnde weeks, at a

dose i@l.gglg ﬁ‘m aé)roﬁt a5t '\%%% f)? aﬁ‘?ﬁ%qﬁg{gﬁﬁe Hg@% H%/P or CF%C%H ago%@t 1é an oral small

molestik f:dilﬁpduﬁd ttivadred © admaphleoddekile atrmbsd mﬁgtng)ﬁromlﬁﬂazxrhgdg to about

50 méﬁ%] 3 ol?esovgrﬂh%tg%a %engﬁog{uil C(Esf%ﬁe\e}g}le%y can%e adf%lsteieg'gghérwqeﬁ a
tradigortahlgph- ﬂ(bsb aperofrest oginbNAT psiopeser 4o endrafrgmtnt Mok @iitBout scheduled
brea% n(pe?err? I é(aasb ér*el:r)?l\rlﬁ\)nhgl%lftramn"; g{%msn an %%mqlttgnt rr‘c}"%n%% ?gsgﬁ a}gr et))(gmple, the
drugmancﬂ)@1@nahﬂ§dfoDN¢b 0 dlitecalv&hs fﬁﬂioﬁieﬁ l@&t cﬁﬂ wesk hrgakSotdafile for four weeks
follo?vé(gggf ag Jh\éo:\gﬁeg%tggeal? Sfig e\’:‘%lldi%!g o i t %115 oge % d)%letfc(’:ul%r 1%dlga{tloo§1$The progress of
the thangp@rof tho mmzcﬁtmngmasmbletomd&glcdnx@hikmﬁqa]mrqumnmmsm.

have been anplified nay al so be screened using

al | el e-specific probes. These probes are nucleic acid

ol i goners, each of which congeai ns a regi on of
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the target nucleic acid gene harboring a known

mut ati on. For exanple, one oligonmer nmay be about 30
woeebaoteddes in | ength, corresponding to a pork¢DOS2909/036314

the target gene sequence. By use of a battery of such

al lel e- s eci r obes rget nucl

o PR Bl DR D A SR BT At B i R st by
genepli@@@n Sex, 6dr e&nﬁ}ﬂ@\W@%@MZl prebiiiictl iMeglc 4t 8996 @Bndethirtghtke use of gene
th ta e I—%F ﬁ tlon of all el e-specific probes

erW eﬁﬁ‘%‘fnﬂa%% LPYROTRucl ei ¢ acid sequences can be

pemrhat Bi’edwo fajor eppaciphes to gming tlityrlw]mcfabidt(qmonally contained in a vector)
. brid |onto articul ar nder, .st r.i ngent .
o [ Bl S5 Gl st BBy HE A58 BIGR g rocny
into Eha ﬁ'ﬁlem,l haiallpm t]hensltb haéeit tﬂmmutﬁdds $srequansd.l Portek @ivo treatment, the patient's

celtsJirEnSiAnE i B R Pl b il st B iR are

admi@fstekddao e pHaapathel digctv drgfot Wﬁlp Rt @icgpsnlateFofithipargnh Membranes

whic g%glcl:llB nal 81?0 %éﬁa%%gte(gege%‘gﬁgg g‘} Il\rﬁ(\)/se4 %2;%;&@ gné ? ggje{87) There are a

Varleey(ﬂmiﬂhﬁlqm’s agdilablo (ﬁdynttdaladimg mclelitnawl'ds tirdo Bkl cdle. @he techniques vary
ated. pos o n.of the

cenpbErage P RS  ARaer bty REREe TRt gy o n e

cellsloé the meerddbdibosbi Thdﬁmd]ues a,utd‘ﬁlls @trele texcer dfaudeic a@d oo thédbhmalian cells in

a conf.ornmati onal i.tope
viro i b St PastoB R D T SR ERTR s bEdE Ry e
calcmmtph@hatmmdnphtannﬁi hetbe ca. Mutoin@iy usdhtdcho dires visp édividyof the
raducts of nmutant alleles could al so be used to
genedse? reegr?wﬁﬁt ant gene product. Antibodies may be
i deht lertee‘(ﬂy preferrediage ndélsiphay trhster achiéques Bdible transfection with viral

i cal assays. can one,in nveni ent .
veetgrh P& Ry R SR S el o pE PR honiHpiccpased
systdrmﬁwaﬁnhhmﬂmh Eprdmkha&ﬂaatyﬁeraﬁdle EtrdeSfe DOTHINS DORRANndrBaRGhol, for
det ect

t t. . be. dt
exangjl?et) ?1:%01611% ﬁft agor\lf\slI 18 d%su ﬁe 033&(8%% tg%lﬁugge.lc a'es}d:'l s??grfe th ?.Iéﬁgg?t that
targeltlﬁbé lafgef a@ils, dethes an ﬁtﬂﬂ)bd}fkp@cflﬁct foea mlmuﬁateirmm&eﬂ lpemﬁﬁle oiathe target
t d
col.§ B SR U e TP d i o B SRS B
bind p@a €3l soffacs inegibeans pfotmdasbcam waith amddcytosiamalp &c aged éalt@geting and/or
to fa%llPta% g%ﬁ{} %%i(‘éa\éﬁflh B%o?edngior lélgrnrm?[% ngerg%plito}l;]l? f(t)raarp%l%tﬁulg uc%ilh}g)e

i cat
antibodiegfet p@&ém evhicd. un@érgoemeﬂ&pmnﬁ lnuzyﬁl[ngnﬁfdspr(ﬂaﬁs tahts@gd éntracellular

d | | t t ..
toca 35S R Ap A WG e ekt UhisFite Sheii fifeqyrosi i
desctilvedt foecpnpiencWuef aft, HeBioli Camt. 26214p9t4432 (JUBT)CadaBagaer et al., Proc.
t | at I d i tat b t cl f
W N A I
genc@MZapypraodod ssefuenoe s @pfieadedsa WLt 1992Nn . alssued 93/25673 and

sites are well known in the art. The
ther f?regr%Fgltet%ﬁlgﬁ%lél ves can be synthesized using techniques

\Nh ll“hhfoﬂib@m\gﬁfel exktﬁpﬂmf ithe Ihehkﬁ)d& mﬁd co@ﬁﬁﬁ(ﬁis lo§the irtvention. It is understood

c e us cl eot e S theSlZ
e Rl SR oty B B PSR Ao TR PR W
particul ar prlmars is well E\KAMBLE;She ski | | of t he

foE .a nu er of
. 1 c

i C , (1 DI \ | ples.
MatdrtalsgmﬂmlmdDNA and in the RNase protection rret hod for

deteeting R | b
p(re cting p lersnu ; g%ltgtaet %@?eéa?l{ %%%% PIL éfegl 1: g&\él% prin&; tumors

was eanfidd dul esivig RIWA pxtadied fism sub-confluent cell cultures or frozen tumor lysates on the

Affymetrix (Santa Clara, CA) microarray platform (HGU133Plus_2.0 chips). Preparation of
70
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They may al so be used to detect m smatches with the
w |l d type gene or nRNA using other techniques.
W(Ivlztmmalmmes can be detected using either enzyneGI/[82099/036314
nucl ease), chemicals (e.g., hydroxylamne or osm um

Com@?%%? A BT REL RS b b RGO s caiod ot using

man@fodpar [@ckotdds, atmdlally asdt@idedintydfinad EP eThie MNat Reoctvhequz-37
(200 re known in the art. See Novack et al, Proc. Natl.
cad. Sci. USA, Vol. 83, p. 586, 1986. Cenerally, the
pr @b esgal@itecotolfdresfenha kyprésvios ed exygesion uf Gthcd@ec@lﬁtmt ti@sine kinases

' t hat t f
s SRS RSBl e R PiFto ey with minima
varidfitih adroso s shrﬁplbﬂfe@@tanﬂyﬁﬂe Gena Giittl Sniniiabexprdssiad (ti@as fok @hich the
i.di t t f {
abso s T i B B 5o Do i PR R T RE RSy 1
additixen, € single gﬂxbbuﬁ'as sefectad ol roapelacrchs Ips@ehah eankl @bréddtion coefficients (p)
{ th nmRNA, | t
e R BTRREEE bl T R ISREh S YRl P At )
anQuseitsee PCROEGFR ahi 3E TiniRNIA e sprevsion Goele wekerasdekbed by quantitative
' d b t | .
RT3 b G Sa P S TR BL yRHE PR e pisthesping
genelrﬁbﬁinﬁﬂpr‘&etﬂl@ (RBEU Q)amiﬂeuﬂis weele@presyed 4si ed:ther(hbrmahzed expression
t t K .
valugg (2 ARt S S B R oG S e o5 Defotowing
primtigproletses tverd wilizddches with DNA it can be of either
Lari
D BB B R o AR A RAGR Eha TG RES B o0
revelisﬂﬁlﬁtﬁﬁCﬁSAT(fTTEFCEYHf@EGCWD@GGGATd@éS (SHR IDN@R2BXPr ess

el B GEL G AL RS T RGAbO AP B BESER e NkEey

by MuE|foatatdginiency -BSEUA A 8GSIASG AATCTIMeC ¢ ATAPCOAPT St SHY ID
Noi)gresent on the surface of a cell (e.g. via an
fhrunohi st ocheni st ry assay; IHC). Alternatively, or
ad divtisopiahdrys’- 0OEGARY GAERSAK@CAENAILCS T (SEQ ID NO:30),

f+ EEPhoLMPR AR GhF P LRt o P gRtligs P # st oo,
PrimAM(R8f o454 T& AR Wab patckastdiixen AplIRaBiosysatt (aari331182, Hs00193306;

bl ot t or pol ynerase chain reaction (PCR)
FOSt?rCOWh¢‘QﬁeS such as real tinme quantitative PCR

(RTmﬁﬁiR)hlsto@Bémiar\f (B10)1 h&omiadiv efiaed Sads parvffinicobsddeth spedti@ens were
to, th t . F .
s R GR G R PSR OIS P A RS B G hvetions were
proc@;&tdl fend-MieOararE GHR ]H!ibdiyllywhl EGFR SHOMab perédringd iab ek @GFR pharmDx™
et ect b| b )
ki S GRRRG oPotria* SAEr st oo BT RRMKE BRRERR: For cmer

imme@hiskbehenisthyu aH@()L armg@n rebi;ievﬁb(tv&@f patforaednningprél@ated Target Retrieval

buffegzlgaké)n olrgt\r{%{” rﬁlng ry %g Sstog 4(5I %H%al‘%glﬁgrqﬁ%/ %81(3!; I‘ifb tEngogenous peroxidase
acuv@h eavflrechap eith K@legeakﬁr@ Sbheiot (€, Gatthasbutgh B pyrooh tédyerature for
S TG PP i TP A e
Labdraieiidd 0B lic@ad nCA). %bﬁtphdﬁﬂy,&éctﬁ)ﬁs’l(&fblﬁerlﬁiﬁllbated with 10 ug/ml mouse anti-c-
m ni stration, arate. for
met g?"r]ilﬁ Irbé"%)ﬁd’i“i?ﬁ g a’&tgﬂ%dﬁf glﬁ)ﬁﬁﬂtea fofsfmo thi.‘,po Eré‘léecﬂ’?‘fl\lfé\w ) in blocking
serurﬁﬁﬂii 6U Sinhek ia%ohﬁeﬁp&gﬁ%mﬁ{ddﬁléowd#wrlﬁdmioltlwhafflﬁf Biblinglated sccondary
there is a erlo | ot. act |
horsS B TeUS: APPSR S5l sy VRERErD Al gyt Repeent (Vector Laboratory

Burlia@irhd/ ICiAl) @Gth Metal Enhanced DAB (Pierce Biotechnology, Inc. Rockford, IL) was used to

develop the slides. The levels of expression were defined as negative (-), weak (+), moderate (++) or

71



The chenot herapeutic agent, if admnistered, is

usual ly adm ni stered at dosages known therefor, or
wopivonabliy | owered due to conbined action of PB¢EUS0YE36314

or negative side effects attributable to

adm nj tion of the anti abol.ite c he eut
sror et Xl The? B v e s TG C b ATFo0op g P ERT Sl with weak,
modehemiharcapatiig werag@nidsredpysitbe. used according to

rem' J %C l,%l‘ SI‘ 1 |ns}nr CHZeg Snﬁ? rggrt%?){) a@%@ﬁ@m@%ﬁ%ﬂgm Type Culture

CollgkiemmicdMerapeisionh of ngfeﬂt'ﬁ*eattﬂnatt andDiap@sB o ithtddpaacse Health Sciences

Resos oL Oma e e vl ThSTe bR ST RS N B bR SR okt

suppnicaps®iwtth ( 0% GBSQS@@H %t At caseMOa wald paeV! Lt @ixtemhing. Yimi@aamples were

(such . Vi vi nhl asti.ne latin
obtaipghiEen B PO E Dupithr PRctSiaiEs bised PhyS Mbuspipngduceared
LabdratbriyRérviees. (such as | etrozol e, anastrazole, or

exenestane), antiestrogen (e.g. fulvestrant or

t anoxi fen), etoposide, thiotepa, cyclophospham de,

net hotrexate, |iposonal doxorubicin, pegylated

| i posomal doxorubi cin, capecitabine, gentitabine,

COX-2 inhibitor (for instance, celecoxib), or

prot eosone i nhibitor (e.g. PS342). Fornul ations,

Dosages and Admi nistrations The therapeutic agents

used in the invention wll be fornul ated, dosed, and

adm nistered in a fashion consistent with good nedica
practice. Factors for consideration in this context

i nclude the particular disorder being treated, the

particul ar subject being treated, the clinica

condition of the individual patient, the cause of the

di sorder, the site of delivery of the agent, the

nmet hod of adm nistration, the scheduling of

adm ni stration, the drug-drug interaction of the

agents to be conbined, and other factors known to

nmedi cal practitioners. Therapeutic fornul ations are

prepared using standard nethods known in the art by

m xi ng the active ingredient having the desired degree

of purity with optional physiologically acceptable

carriers, excipients or stabilizers (Remngton's

Phar maceuti cal Sciences (20th edition), ed. A

Gennaro, 2000, Lippincott, WIllianms & WI ki ns,

Phi | adel phia, PA). Acceptable carriers, include

saline, or buffers such as phosphate, citrate and

ot her organi c acids; antioxidants including ascorbic

acid; low nol ecul ar wei ght (less than about 10

resi dues) pol ypeptides; proteins, such as serum

al bumin, gelatin or imunoglobulins; hydrophilic

pol ymers such as pol yvinyl pyrrolidone, am no acids

such as glycine, glutam ne, asparagi nes, arginine or

| ysi ne; nonosacchari des, disaccharides, and other

car bohydrates including glucose, mannose, or dextrins;

chel ati ng agents such as EDTA; sugar al cohols such as

manni tol or sorbitol; salt-form ng counterions such as
sodi um and/ or nonionic surfactants such as TWEEN(tm,

PLURONI CS(tm), or PEG Optionally, but preferably, the

formul ati on contains a pharmaceutically acceptabl e

salt, preferably sodiumchloride, and preferably at

about physiol ogi cal concentrations. Optionally, the

formul ations of the invention can contain a

pharmaceutically acceptabl e preservative. In sone
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enbodi nents the preservative concentration ranges from

0.1 to 2.0% typically v/v.

al cohol ,

Sui tabl e preservatives

W0 p@bateIt hose known in the pharmaceuti cal artBCT/B8298%036314
phenol, mcresol, nethyl paraben, and
en ar ef er red preservatives. Optionally,
ggﬁé?ﬁgéfnventlon can include a

PR P PR RES

haggmaarut | cal | ysageep

| Concontea

her&#X may

Lon of 0O QNQS

[ abl e sughac
to 0. 02045 T

[ ant aiH@a

al soAtent ai

n nore tKan

bne acti vd

as REPESS

treated,

ary Toxr&he p

nrpfprahlv th

arti1 cul ak I n
nse with co

di cati og
| enent ar

activiti el
Suchpeny e

amount s t

s t hatJagt not
Ciil @f sgre sui

hat are effec

adversely a
[ ably presen
ive faor the

[ fect each

[ i n cogbi

pur pase |

TheCalatli v

e ingr@@@@nts

may al s& be

ent r apPed

m crocaps
techni que
exabB(d,

ute PT EPA €0
s or by it er
hlylwﬂtbﬁylrret hyl

for exanpte
faci al pol yn
cel | ul ose or

by Toac

pri zati on,
X

getati=1m
m crocaps
SysEBNX (

CT ULdN)eIJI e d
ul e, respecti

f@@T@?ﬁnple

d—poty=(met
vely, in col
i posones, a

Tyt et hacy
oi dal dry
bum n ¥i ¢

HILHYE%UI

macr oenul

STons; o=
Sions.  Such t

arti+ctes<and
echni queS ar

HdHUbdpr
di scl os¢

Renngwon

S PhaAﬁ@Ceut

cal Sci &ce

Sur PEHe

- 1T I TA ICIJ
exanprégcg

r ot I e e g
Fattonstray

sust ai ned-r el

inchﬂB S

en1perﬂ?@©le

mat ri ces Xof

nt i1 hnady

P HE

mof Shoped

Lo
~ UATTU T OO y,

articles; e.

m CHO65PS

pol Y{%%hy

r m of
Exaopl es

ul e.
| \Iocf ers h\/

of susta ne

dr oael c (f or
0ge+-S o1

dr el easg 1

avaml e
exah e

droxye% §¢ ne

hacryla%é),

B!
or X

po'MﬂﬂBny
773 919

al CONRTad, P

\ copnol vners

Iyl acti &es

of L-aluta
b}

U S Pat.

c_acid an

ethﬁﬁzﬂk

| ut ane®ECCnonl

degradabl e

ot hyl end- \

acefpes,

copaol yner

degradgple T a

s such as the

CTiC aci & gl
| UPRON DFPQ

yCOl'i C RCI
[(tm) (inj

m cH he

res co&%@@ed

of lacti & ac

dgl ycoXi g

COpﬁ!l T
poly-D (-

and— @@O||
- 3- hydr oxybu

e acetakg),
yric acid.

amd— x
vWhil e po

as H20DY e

2
cer%aln hy

ne- vi §TCGcet

at e and Kact

c aci dXgl

e el of
drogels rele

motecutes—f
Ase protelns

Or—over If
for short

peerHR

V\hen eﬁf@@sul

at ed ant Xbod

es rensir

s 218G,

a | UIIU

|t of ex%gsur

Ihaoyvsr vy Al
ncy 1y CT1

to noi St ur

D

-

+ 1y oK
CUrc U
a)

b at 3

in 1_51226055

1 aaBla)
ot

of b|A¢©@|ca

—t v/
LA\ %49

activixy a

anal ofrafn
Samiey; tC

nd posstI
H

falalal

%;rﬁgram

ging ﬁCGepe

ndi ng on“t he

faYal
dl \vxe) \%3 N

mechani s

For Heaanp

t hr Bt t

lizati
I fATbe ag

| e,
tobe inter

gr egat 1 o ne

lecular—S

chani snxi 4

S bond fon

hi o- dléﬁ?glde

O C UG,

|nterch§hge

st abi i

be agiiTev

| ynnhi iz

ed by Apdctyl

|nr1 fromacid

ng sul T hxdry

c_solutions

controll

resi dues,

moi B8 e

cont e TCGsi n

g appropfi at

addi t ¥vg

D

ls,

devghppi N

t her apeut

0 SPECATEE PO

ic agents of

ymer makg i X
he i nventio

conposkTti

are adm

t o H4¢unm

n patr@ﬁ@c in

accord wWith

known et

as HEgav
conti nuou

enous R@@t”'s
s infusion ov

ration a

botus or

er a period

73

e formul 4tion
b conpound

ei ng

ot her.
nation in
nt ended.
in
rvation
for

| at e)

gdel i very
rospheres,
les) or in

ed i n

ed.

ir at i ons

ophobi c
ices are
or

atri ces

No.
dg
i nyl
d
ect abl e
aci d

yners such

ycolic

0 days,

er tine
in the

4ggr egat e

resul ting
e changes
e devi sed

h i nvol ved.

mat i on
ati on may

i ng

and
ons. The
ni st er ed
hods, such

by



of time, by intranuscul ar,

i ntracer obrospi nal
WO paopasyaovi al |

i nhal ati on routes.
adm ni str

| oc
ext

;

Ve

§¥¢§cts

si de

i nt

subcut aneous,
i ntrathecal ,

or

o

s partic

or toxi

raperitoneal,
intra-arti
al, topical,

ar
ity

y desi
i S associ

cul ar,

or PCT/US2009/036314
In the case of VEG- ant agoni sts,
ed

i f
ated with

i nvBPte

VIVO st

nc

xat e
Eyv v

jy can Hl

\-O ctrat
J =AY

30 be used

VEGESﬂmtagonisnAT@O ex
i e gnnli

ransfe%pp;g o]

u\LIull O

r transd

0 celléxbt

e n

ggi es

t ai ned

fr opwdn

e

c-met or
t r aHéefu

ce

subj ecaAtacth

d ceII%Tgae t

a pol ynu

hen retu

st . The tran

& eof 1 de engod

Sf ected of

ing a

Kned| t o t heXsl

bj ect. The

cel Hg3s

Wit hout

an
|

be anytef a
imtation_he

M de ran
poi et i

typesxif
ls (e g,

§€ O

c_ce

cl udi ng,
bone

mar Hble

ce

|1s, maE¥epha

ges, non

gcyt

bs, dendri

tic cells,

|
endot he

celts,

ex alpPPd8

o B C&H-S)
al cells, ker
i PCTRe c- net

at i nocyt
or EGFR

brobtasts,

epi thet 14
Or nuscl e
goni st Xs

es,
&nt a

| cells,
cells. For
an

antibod
neans,

Y,
In

i nt HOBeR2i

the aggj_body
cl udi ng parent

tlRERl , intra

s —admi
eral, s

pul nonar ¥\, a

i St
ubcu

cTed by a
[ aneous,
nd i nt r&na

y suitable

isal , and,

f—desi
intral e

I €
Si

i ncHOdD2i

d—for sal—
onal adm ni st
nPCEuscul ar,

IIIUIIUbup
rati on.
i ntrave

ST ve tTeat
nt eral i nf
intradrt

pres
Par e
pous

nment ,
usi ons
erial,

rtrape
additio

529iru ecti

ri
n,

pul KaSi6af

?“¢L§$ﬁﬂ body-
[ S,

nj éCton

on

L UIICaI )]
t he anbeody

u@¢dﬂ1§mpart|c

cutaneo
is suit

ularly with

i strat
admni ni st 6
decl i ni Kg

Uus d

ably

ion. In
red by
doses of

P erab
most prefe
SDCEEpendlng

y—the—d
rabl yi nt
n part

ost™
rave
an w

:j | RS) gl V<l
nous or su
het her Xhe

by
bcut aneous

AT
LCadnlnls

Py

l. t

te

nv-

aLIUIIjD UIIC

t he c-1et" or
rHﬁmhﬁmally,

UCI I Ubal I

or—echt
EGFR ant
2. g., by

Nn—nf +h
OTT—OT— 11

Hr—anotH
st conpoy
ect i nj Bct

Yy oy o~ 4+
TOT

o€
agon
dir

o+ 1
C Uy

er
nd is

i ons, when
s, and the

" RERFon
LCHEGFR an

ah

[a¥a

ta

Fallal

ns can‘%@ Y epe
giaglts Scican al

+ —roct |

at ed per
50 be de

—t6 +hn

| SAZLIL L LI

cal | y. The
red sysKer

r

i odi
live

+ 1 enll

b Cc-net or
fically to

t
CITC

tu

rarwn'ra

J A3
T
LCiMig tunor|,

ne

or
A" T LELEA A "2 L

Pred f

a tuno
Héanhgeider to

or

nmpt act ac

\%4

ol | ow ng
prevent

T II\,

Ut

sur
or

T CCT1T5o;

gi cal exci
educe Kod

e.g., to a
si on of
a

theBQBg
LC@MK ove

sel ¥t e
MERAM ni s

A>3 vy

ut
r

L hours, days or
d)|.

tr

L sequential manner tha
agehV1rE

Q
C— o1 LI} LA

i c ageftt® in
aHeheh isaied tim

c Adm
=4 AR\ LI

conmbi nat
e period

st
i on
(us

t he
is carried
t es,

Vo S Ity

Conbi nati on
ati on gfcthes

nendi na
peTeTy
t her apy
therap

|c wh

a)
-

LIiNnO
upen
is
&ut i

er QI

admi ni AT€Fed

at a dlfﬁére

ds wel |

i nati on

o enbrace
n a
rapeuti c
as

| east t
LCBypst an

ad MR

Wo
ti

ation Qhad NES
of the thera

all§ath SFinul t an

5 therap

eous man

peutic agent

eutif agents,

5, in a

or at

ner.| The t h&ra

\peut i c

agent
differe

i nhi bi't

nt

or

can pbe admnliste

rout es.

in the conbi

=To B o) VAN

For exanpl e,

ne Ssale route

or by

the EGFR or c-net
ant dgesiicant Caliyrg hiwe EoHestiamt | on may be admi ni stered by

| Nk RYeNoURiiiseRhiORWike the protein kinase

I nation may be admi ni stered

or A1 YationplGanepadisiiefoDivisign oé%mpq Trcatiyerit indPiaghnsis

therapeutic agents may be adm nistered orally,

or both

t herapeutic agents may be adm ni stered by intravenous

i njecti

on,

74

dependi ng on the specific



t herapeutic agents. The sequence in which the
t herapeutic agents are adm ni stered al so varies
walepenthicpy on the specific agents. Dependi ng oPCT/H§2009/036314
type and severity of the disease, about 1 ng/kg to 100
ng/ kg (e.g., 0.1-20 ng/kg) of each therapeutic agent
is an initial candidate dosage for admnistration to
Residlfoe patient, whether, for exanple, by one or nore

A R s S e e

abGHENﬂﬁMkW@MMﬂﬂﬁkmﬁﬂﬁﬁnoﬂﬁﬁEﬂ@bmgﬂ@ﬁhMHQhéa@ﬁ@mSnofEGFRand

o IR P4 e SEL BT, e B Pt
weretdé&rrﬁﬂh&&frcmi’ RiicroBragbadedicaredxpradsion dhiageanaefonh the S0 NSCLC cell

NG TN N AT R

(p=0ed gyl 080 1)iahd EGER erfatssbh waChiBhigrb@daad ®ith METaRpression (Table 2).
anti body, the anti body of the invention is
adm ni stered every two to three weeks, at a dose
rangi ng fromabout 5 ng/ kg to about 15 ng/kg. If the
c-met or EGFR antagonist is an oral small nolecule
conmpound, the drug is admnistered daily at a dose
rangi ng from about 25 ng/kg to about 50 ny/kg.

Mor eover, the oral compound of the invention can be
adm ni stered either under a traditional high-dose
intermttent reginmen, or using |ower and nore frequent
doses w thout schedul ed breaks (referred to as
“metronom ¢ therapy"). Wen an intermittent reginmen is
used, for exanple, the drug can be given daily for two
to three weeks foll owed by a one week break; or daily
for four weeks followed by a two week break, depending
on the daily dose and particular indication. The
progress of the therapy of the invention is easily
noni t ored by conventional techni ques and assays. The
present application contenplates adm nistration of the
nmet and/or EGFR ant agoni st by gene therapy. See, for
exanpl e, W06/ 07321 published March 14, 1996
concerning the use of gene therapy to generate
intracel lul ar anti bodies. There are two maj or
approaches to getting the nucleic acid (optionally
contained in a vector) into the patient's cells; in
vivo and ex vivo. For in vivo delivery the nucleic
acid is injected directly into the patient, usually at
the site where the antibody is required. For ex vivo
treatnment, the patient's cells are renoved, the
nucleic acid is introduced into these isolated cells
and the nodified cells are admnistered to the patient
either directly or, for exanple, encapsulated within
por ous nenbranes which are inplanted into the patient
(see, e.g. U S Patent Nos. 4,892,538 and 5, 283, 187).
There are a variety of techniques avail able for

i ntroducing nucleic acids into viable cells. The
techni ques vary dependi ng upon whet her the nucleic
acid is transferred into cultured cells in vitro, or
invivo in the cells of the intended host. Techni ques
suitable for the transfer of nucleic acid into
manmal i an cells in vitro include the use of |iposones,
el ectroporation, mcroinjection, cell fusion,

DEAE- dextran, the cal ci um phosphate precipitation

nmet hod, etc. A commonly used vector for ex vivo
delivery of the gene is a retrovirus.
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The currently preferred in vivo nucleic acid transfer
techni ques include transfection with viral vectors
W@ 2weh1®e1 adenovi rus, Herpes sinplex | virus, BPET/US2009/036314
adeno-associ ated virus) and |ipid-based systens
(useful lipids for lipid-nediated transfer of the gene
are DOTMA, DOPE and DC- Choi, for exanple). In sone
Si Muble OO rdlitiondf REK A explreysiph @%th OLE T @ Nl pkssiorial NK CLC
”lsource with an agent that targets the target cells,
celif¢h as an antibody specific for a cell surface
mef[@xnane perFaenan pr| pRalué awgadiledp] |, a |igand for a
r efgRAQr @n the)55asget eebbootet c. | Where | i posones are

en whi ciP<boood to & cell surface
me

soci abedowi th endocytosis may be
us
ca

and/ 00.00@ faci litate uptake, e.qg.

f ragne00@s t her eof tropic for a

paf AP Q, AAAAAAA anpiopzgdi es tor proteins which
ungerge | ternatisdati on PRYGYCL I N J, and proteins that
t afERAB3| 1| and enhance

in i que of

r efs 2 A .flescribed, for

ex By Wi 03533y em  262: 4429- 4432

nd. V\agj)r?éPGet .al. 00?’?80& Nhtl. Acad. ScL USA
91....For. &¥0i.ew.of the currently known
..pr.ojocol s see Anderson
See al so WO
%ited|therein. The

f ol O%ﬁe amet.hods and conpositions
of |RE st oofl that various other
emn gi-veén the general

degc 8EXA MPLES Exanple 1:

Angl R_gxpres$gi on in NSCLC cel |
N: ~A7er~i~al~«> and net hods

M &R ~gene-expressi on anal ysi s of
NS vt S was carri ed out
us [d3ck [extrgeterh-fromyS -cen; uent cel I(Scul tures
a 55‘,5?%@“ i Cr801a,6%§ Bite L (HBUI33P Us 2.0 ohi ps)
Prggafati-gn- YeRNA-prray hybri di zati ons,
anflysab & werefcarried out using
I_b ﬁqu ((((((((((( t AAAAAA QJ ((((((((((((( I\bt gnet 5 229_ 37 (2004) . To
evatrtatecorretratTomof—c-met—expr essi on with

expr ession of other receptor tyrosine Ki nases ( RTKs)
us e%%?%mqem leéJI\ISS%Ig:ﬁol’Pe?C%EStVH %%&Wé 1|4 %):gplreosnwié rl_]l’l ]g%lbéévg% lines
t h&o smiqtﬂt@shdder n@eamteymmessmnﬁemwﬁen bynnnhmmhistochemistry (THC),

bsol LI.%[
is cogel@teg w1th )exprésswrsl’ gFECtJlQ[E ?.l’\llgl other rece %T 1ne 1nasesg(:l<1 dle %TSCLC cell

wer e
linesf spemrfam rank eorrcdatiah y@afﬁcleﬂtsrwad detd:rtrmnd fmn&mng)laﬁaypbasd:tbgema@(pressmn
sel e g d,t ene. ear .
data gener ?eld i[hg(r%o é\%gﬁ? 1nets sg(twr) in Tslge? d& er m ne al%docr—meet éj(l:‘%tem levels

wereg&ﬂlﬁveagalmtatedl‘!ﬁfﬁﬁﬂfmn(ep (lﬂbéOJ 120.02030d BGER)expressenmab highly
0 ant i R EGFR and Affi TnRNA
Corre? e({r‘gléhsﬁxgresﬁlgn % 45 Foeel% 1lsélglses?’gg by quantitative RT-PCR
u5| ng standard Taqrran techni ques. Transcript |evels
were normalized to the housekeeping
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gene ribosomal protein LI 9 (RPLI 9) and results were
expressed as either normalized expression values (=2

woaoy/1orw9nor mal i zed expression relative to a ppol/E82009/036314

ti ssue source (=2 DDCt) . The follow ng priner/probe
sets were utilized: RPL19: forward prinmer,
5' - ACCCCAATGAGACCAATGAAATC-S ' (SEQ I D NG 26), reverse

pr iTaRie 3. EorrehEiGH bF GAK GAOCTT HGEEGHT Tk S-MET Siotdin BXYEksRié) (THC) in

NS b@ . 5" (VIC) - AATGCCAACTCCCGICAG (MEBNFQ -3 (SEQ ID
% 5",’es1vET: forward priner, 5'-
CATTAAAGGAGACCT CApEARAECTAAT- 3 p-vdlEQ | D NO: 29) ,
reverse primer, 5'- CCTGATCGAGAAA%CACAACCT-:% " (SEQ ID
NO: %?Hilfne FObe, 5' [( FAI\/[D _ (two-talled
CATGRAGCGACCCTCTGAJ @ICCCA- ( BAGP<(l0008 | (SEQ | D No: 31) .
~Primer/) r..o.b.e....s.e.t..s.....f..or.....E.G;FR...we.r..e...dgu.r.ch.ased from Applied
Bi oS¥i4Renms | (cat # 931182, HsOOX0-@830pB; Foster Gity,
CA) gprgaruinohi st ocheqiisgt ry (1HC) g odgor mpl i n fi xed and
...paraffin-enbedded. specimens. were sectjoned at 5 mcron
t hi Ekheéss onto sl i%l%@ﬁ After dep@affpi zati on and
e ghydEat i o sect iopsswer e processad-f or c- Met and
___________ EGFKRQ{{IilCanaIySISOO%?S?:RImms@g@?fo med with the
EGARSPhar nbx(t n) HKi438¢ Dako, G os€tlap, | Denmar k)
“raccggding -to-the-Napyfacturersgipstructions. For
c-nmet i mmunohi stochem stiry (1HQ), "antjgen retrieval

wasERBBZ or red usi Mg32p6 eheat ed Tap2pet Retrieval buffer
---------- (-Dak -------GI---oS--t--r--u-p-,-------ggeﬂ- ark)-at-—-99¢C-far-@#0 m nutes for

thekg-Lmet HC. En Oggﬁou;s per ox(f%%@e ctivity was
quepeiined wiith KPL Bl7agkiing Sol ut.0sm (|KPL,

““““““ Encbiiibus avi di nRAE n we. bl R i th Vector

Avi gpeBAI ot I n Bl oagkizeyg Kit (Vecd.on3lLaporatories,
------Bur--l---i---nga-r-re--,-;-----CA)---.-------Su-b-se-q-u;-e-nt--I---y-,-------s-ec-t--i---o S were incubated
wi tHPRO mg/iml noude?anti - cnet (¢f%He PL-21) monocl onal

~antgbpdy (Upstate (Biigt echnol ogyp diss. |Lake Placid, NY)
—.in.bl.ocki.ng.serumfor. 60.m.nutes.at.rjoomtenperature,

andT¥BPP owed by i AGUDAtion wit h0-Bi%8tihyl ated secondary
es. Vectastain

Bur |l i ngame, CA)

hnol ogy, I nc.

ABC Elite Reagent gVect or..Laboratory,
wi t PPEERRI  Enhanc8€84®AB ( Pi er cel-Bilét e
““““““ Rochﬁqﬁd‘;“““‘léL‘)“““vvas_‘(‘)‘;gé;@q‘9‘“t;‘0"“d‘evel‘“g@gg“h‘e slides. The
((((((((((( |l evel s of expression were defined as hegative (-),
weakPHBY | npoder at-@0026%} ior st ron@938++). Cell |ines or
""""" tungy "ﬁ&(:ci?rren""t"hgétdig%n'tg'a'i"n""'rrur"gég@'a'n 10% tunor cells
wi th weak, inoderaté, or :strong stalnihg were

~ CONBGERY ed posi tiWe62%el | Cul t Wr.670&nd| t unor sanpl es.
i can Type

AAAAAAAAAA Ce| Eﬂ(lnesmreoﬁfﬁﬁﬁdfromtggm f Canc A

Cul ture Collectio NCl Div on
ese Health

""""" Trepb@ERA and D aghoisss, and t he4srapal
wn in Table 1.
1640

Sci s-Resources osi-tories sh
All | lines \M:_~|r'0eijl i nt ai ned 0-58p

Louis, MD, and
bt ai ned from

rati ve Human




Laboratory services. Table 1: Cell lines used in
Exanpl es.* Anerican Culture Type Collection **
wJ apanesel Heal t h Sci ences Resources *** Nati onedT/Cs290%036314
Institute Division of Cancer Treatnment and
Di | SResul ts N RNA expres(z'@:}]q correlates with
___________ EGER nI"RNA expressi'on’’in NSCLC Cel'l Ifnes. To evaluate
wherdiEel t he expresgsams of c-neto.o®2cofrel ated with the
on- ) tyrosi ne ki nases
(RTKs) in NSCLC cell lines, spearman rank correlation
coefficients were determ ned from m croarray-based

ene expression data generated fromthe 50 NSCLC cel
MET IS XBHSHAT §97 oD e E GGV A e e iR GLEVRr e sppies:

POgh el an@hdwhicr et REANANxpREdion ik BEFeldtdd~AR&preRidd SBGER and
and EGFR expressi on was hi %h& correlated wth

[ ) MVET
otherdReRPIOE Hr G (rgpas AR Bifs) finihe ©aY Fras sbqvann deblrtidnpginan rank

corridh eS&FHiAEtIW B ddEhiERNAO A% S S)-BRed RndSGkdssibRlidta generated from
|ines. cMETprotein expression correlates wth E

G-R ,

78 NSRNa teRegi-esrstion o BRNG gnd (METaR NG vey gpgjiiedy correlated in
NSCMatigs (£-01wetp-proos @ablc@xpr essi on, det erni ned by

i mmunohi stochem stry (I1HC), is correlated with

expression of EGFR and ot her receptor tyrosine kinases

(RTKs) in NSCLC cell lines, spearman rank correl ation

coefficients were determ ned from m croarray-based

gene expression data generated in the 50 NSCLC cel

lines shown in Table 1. EGFR nRNA and c-net protein

| evel s were positively correlated in the cell |ines

(p=0.50, p=0.002) and EGFR expression was highly

correlated with expression of c-net protein (Table

3). Table 3. Correlation of RTKNRNA expression with

c- MET protein expression (IHC in NSCLC cell Iines.

Spear man p-val ue Paraneter P (two-tailed) MET 0.789

PO. 0001 EPHB2 0.5651 PO 0001 EPHA2 0.5154 0.0002 EGFR

0. 5005 0.0002 RORI 0.4653 0.0008 MSTIR 0.4386 0.0016

EPHAI 0.4316 0.002 ERBB2 0.3246 0.0229 AXL 0. 3165

0. 0267 EPHA4 0.2748 0.0561 ERBB3 0.2628 0.0681 EPHB4

0.2362 0.1023
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DDR 0.2354 0.1034 STYKI

0. 1163 0. 4263 TYRC3 0. 09579

0.5126 KIT 0.04308 0. 7688 PDGFRB 0. 04063 0.7816 IGFI R

WO 00900890 0. 995 EPHB6 -0. 002974 0. 9838 MERTK POI/02208%036314

0.852 FGFR2 -0.06236 0.6703 TEK -0.07868 0.591 PDG-RA
-0.1085 0.4579 PTK7 -0.1471 0. 3132 EPHA3 -0. 1693 0. 245
DDR2 -0.1699 0.2432 RYK -0.1741 0.2316 FGFR4 -0.1801

0. 2446 4) (NBFlatldn bBRTK Gk RIAB Expicé3kibb with VPRA i RN Ale2PiesstdHA NS CLC
-0.2925 0. 0414FGFR3 -0. 3264 0.0221 FGFRI

-0. 5078

mmEs-0002 MET mRNA expression correl ates with EGFR ni RNA

expression i n NSGpéartdagor sanpl gsalud 0
c-net mRNA:expression is correlated wi

EGRTARE 5t her reteptor tyr EPHEIER) nas

eval uat e whet her
th expression of
es (RTKs) in the

NoCLi4seer! (11 nes syuysp 1IN Tabl @<d.o0@PY
..correl.ation.coefficients. were. determ.r
mi cr BEAfAy- based Jeé7 expressi o008t a

78 NEGER tunors. Expuessi on of Fghh nh
AAAAAAAAAAA was..posi.tively. correlated. in NSCLC tur
p=0. BRYAT Tabl e 4) .0OTHBfe 4. CorrBO&IT of
Spearman._p-val.ue Paraneter P_(two-tai.l

0.07695
0.03423

P<0.0001

arman rank

ed from
generated from
RNA and  VETmRNA
jors (p=0. 26,

of RTKnRNA
NSCLC t unors.
ed) MSTIR 0.5856
49 0. 0037
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10

15

20

EPHAl 0.3104 0.0057 ERBB2 0.2952 0.0087 AXL 0.2912

0. 0097 EPHB2 0.2572 0.023 EG-R 0. 2564 0. 0235 KDR
W@2®9/181601 0833 DDR2 0. 1856 0. 1037 PDG-FRB 0. 182FCTOUS99%036314

EPHB4 0. 1763 0. 1227 ERBB3 0.1749 0.1257 TEK 0. 1514

0. 1858 EPHA4 0.1311 0.2526 DDR 0.07695 0.5031 ALK

0. 03423 0.7661 INSR -0.07637 0.5063 PTK7 -0.07702
CoexprésQan o NERTRKand QL DI QNSO LEGOB [ikdSlAB pritdary @0 r0. 38 PDGFRA

0. T3P e igh and T BiSRpiS e veg e N8 pesprpery
tumor Qan Bk 3exPrdddidn EPHBIR and AZILBRNACRS dktkrimindd. B388ntatBOBF-PCR in a
e S e
and MBMARNA [Eoclewal ﬁgmcfvéwfrlﬁﬁfed G geltlinan(p= r (IBn};rBdaO(E) 1) (Figure 1, left
pene 3 PRES SR HE sty anis s ecisrd 2o RrieRiod Tt rekDarhrssdete
demdnytrarel dat thératsi e vElep AORe exprasipa o EDbnNSQECine3 (LA édlidimes and

m% ndlctedln Table 1) or frozen primary NSCLC
DIy Ors ®s. EGFR and METnRNA | evel s were positively

Confootatiel @’t&TFR dudOEL T coeipresiof P0G/, NJTLT. QD QA)s o pantin® tdmors.

efFE)rty—seven non-small cell lung cancer (NSCLC) cell lines (as indicated in Table 1) and one
hundred thirty eight primary NSCLC samples (Genentech collection) were examined for their c-met
and EGFR THC expression by IHC. The levels of expression were scored as negative (-), weak (+),
moderate (++) or strong (+++), and a cell line or tumor specimen that contained more than 10% tumor
cells with weak, moderate, or strong staining was scored as positive.

79% (37/47) of cell lines and 68% (94/138) of NSCLC tumors stained positive for EGFR

(Table 5). The EGFR positive samples (79% of cell lines and 68% of primary tumors) were further
stratified based on their c-met expression levels (Table 5). The EGFR positive cell lines exhibited
weak (22%), moderate (57%) and strong (19%) c-met expression, and the EGFR-positive primary
tumor samples were only weakly or moderately positive. The adenocarcinoma subtype were more
commonly positive for c-met staining than the squamous cell subtype (70% versus 40%), with more
cases of moderate staining (30% versus 7%). These data demonstrate a significant overlap between c-
met and EGFR expression in NSCLC cell lines and tumor samples, particularly in the

adenocarcinoma tumor subtype.

80



panel ) and primary NSCLC speci nens (p=0.48, p=0.0003)
(Figure 1, right panel). These data denonstrate that
W@ b@pa1i681 an overlap in the expression of MET apdI/ESH0R/036314

in NSCLC cell lines and primary tunor sanpl es.
Confirmation of EGFR and MET coexpression by IHC in
NSCLC cell lines andprimary tunors. Forty-seven

noMaldedl HGRRednd NMEM groGamaexprésNSCiiyS@at telll Hnaesd(paigary tumors.

indicated in Table 1) and one hundred thirty eight

primary NSCLC sanpl es (CGenentech coll ection) were

exam fed for thelr| ¢ RiHALDEFESIRIGRERASYi on by
Tisst. ThastbpatroIsgiof —expresst OFWeF-e— Soof e'ﬁ{eas negative
So(rcp, \wabBulftype nodEer at-e ([++)+or |st#éng| (#+++),| and a

Cett—{TTe or tunor{ SpgLeT e, Lia %2g)ta T f;/ re than
cefl@%t ynor celI's with Weak, %ﬁ{er at e, of ;_{’}org
StaHrg—was—seeref—as—pgstH-red—F396(B-H4A—of cel |
| ines|and 68% (94/[1380%of| NSEALC|t #Abr s| st aj nqd
| TURYSIt 1 VESINRORORR [ TAEPe I5)"the R bodtie sanpl es
(79% of cell |ines|apth64% 38 piji MEKY funors)l were
f ur t h¢rSagameusickll ed| ba=ed [onn=ttheil r e3nel &Xpr dssi on
levels (lTable 5). The EG-R positive cell lines

* 7€% 7 7h RACVE 3l 1ihe2SinedPoeigveabe (57% and strong (19%
EGERNMet expression, and the EGFR-positive primary tunor
sanpl es were only weakly or noderately positive. The
»+ g ' ; ; re commonly positive for
Eé%gen@?ﬁg@ﬁ%ﬁ%}@ﬁ%ﬁ%ﬁ%@gﬁ%ﬁgus cell subtype (70%
versus 40%, with nore cases of noderate staining (30%
versus 7% . These data denonstrate a significant
overl ap between cnet and EGFR expression in NSCLC cell
lines and tunor sanples, particularly in the
adenocar ci noma tunor subtype. Table 5. EGFR and MET
protein coexpression in NSCLC cell lines and prinmary
tunors. * 79% (37/47) NSCLC cell |ines stained
positive for EGFR * * 68% (94/138) NSCLC tunors
stai ned positive for EGFRExanple 2 : Reduction of
c-met protein expression in NSCLC cells increases
| i gand-i nduced activation of EGFR, Her2 and Her 3.
Materi al s and net hods Retroviral shRNA constructs .
A i gonucl eoti des codi ng shRNA sequences agai nst c-net
(5 -
GATCCCCGAACAGAATCACTGACATATTCAAGAGATATGTCAGTGATTCTGITC
TTTT TTGGAAA-3' (SEQ ID NO 32) (shMet 3) and
5' GATCCCCGAAACTGTATGCTGGATGATTCAAGAGATCATCCAGCATACAGTT
TCTTTTTTGGAAA (SEQ ID NO 33) (shMet 4)) were cl oned
into Bglll/H ndlll sites of the pShuttle-H vector
downstream of the H pronoter (David Davis, GN\NE). BOLD
text signifies the target hybridizi ng sequence. These
constructs were reconbined with the retroviral
pHUSH GW vector (Gray D et al BMC Bi ot echnol ogy. 2007;
7:61) using Conase Il enzynme (Ilnvitrogen),
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generating a construct in which shRNA expression is
under control of an inducible pronoter. Treatnent with
wa b@otietspacycl i ne anal og doxycycline results i PCEHRINA/036314
expression. The shGFP2 control retroviral construct
: o_ rected age

Exampqe E a QQ

CAll

actlv%ﬂdEmmHerZMHaBech I nc. shGFP2 cont ai ns the

I‘ovvl nﬁg&%gll onucl eotide: (EGFP) shRNA (sense) 5'-
CAACATCGATTCAAGAGATCGATGTTGTGGCGGATCT
TGREFIvirhTHEEAAA0BstfuSE QOLi Eb Nt ites cddilglshiNA tsetjuenceiEaRSc-met (5°-

oA ARG GRERT R R PN BTG T KR e

TTGRMMA-3 QASEQamING 3 ENEY et 3aad | OO/ m penicillin and

1000 1 S ERAPHLR S RER S8 €5 b Tk aracaorr

TCTIVET iTaGG{AiA)A (sEREDen@3e GhMict 4)) 18¥cbedd o IFBmAIII sites of the

psngy AL ou ke AT bRt B AR, BBy signifies the

target BybriglizZinkapqiaase Theakbthirhad wae esobeisalwtlies: raeeirdLlaHUSH-GW

ety (o) UERT ehedtear (1 7 Tos FER TR L R gen

gene(edGhgat@stmct inniibH sh@INUE expieson(iENider caamrdl k@b iﬂdﬁélble promoter.
| d.100U/ m, st i, i bco
Trea AL et el o R T SR S DT Ot W 12

contifobantitah ediktruce dntinifig kSShRNA ditcatal egahﬂsﬂ@EP (HeRf1B 3t al. Cancer Res.

[ I 1s were, .c fec | F
o0p BRERR I0ES eay mhB A B i NS ol R I ARG coBtains e
follopvGlgaib@mbikotidet h pVSV- G (Cl ont ech) and the above
re j\n retroviral constructs. Media containing
hg&jr:'@ec?ﬁ@i%ﬁant virus was then added to EBC-1 and H441
celdessepsid cells were selected in Puronmycin (O ontech).

T i e e e S

TTGOIAGA-3 (SHX eNoLMe prot eins, 20 ug of whol e cell lysate

(1 oG, P28 fanlle B L Py it St R o)

supptenantsd eith b fTer-Frat FRS &fibmtechy i2dvn L-dukiher (GNER and 100U/ml penicillin

and ):\Qrg@zn%f tgétgnq ctlr(l) %(? % o%e (1414?\/[?]]2@@%%Tgéﬂ@%/%ﬁmgm&med in 50:50

mediz SOMAMNET, Meﬂm’.t%hj'mplanﬁﬁ}d wdint @o Metrige OB BSAorfi@h), Ome1 L-

G AL BBE A et by BERIERG Bt ol P! 5 Gapanee

HealMStixhan esonides, seaSdnect Ruks t(R00BBSY 16)ve no-Bcudbainaidtained h RPMI 1640

oS R G R i TR BPD AR by Sl o 00U

pen1¢1blli’q’aedt aioural strdprtbmipeinl (@Bche@ls cletcendigaindalat 37 C with 5% CO2.
?)m Ly err]l 0S renC 1 retr a ! h a{a ¥ ECL Gr% %kggl%gng{“ﬁ r\]x%re
cotrﬂhﬁt:cﬁﬁi/Usl‘r@lFuGM (Ruclic aME@aﬂ!P}@B Oamniahiad hﬁnﬁ@mbmm {@bmeech) with

stgP(gt %nt?ch}]ang;{get arrq;‘gves rﬁﬁh%r?an{ rg'gm;lra construcps) Mte(&)la con(%lalmng the

recombinant virus was then added to EBC-1 and H441 cells and cells were selected in Puromycin

(Clontech). Cells stably expressing retroviral constructs were then autocloned via FACS into 96 well
plates.

Western blot. To resolve proteins, 20 ug of whole cell lysate was run on 4-12% Bis-Tris
NuPAGE gel with MOPS buffer (Invitrogen). Gels were equilibrated in 2X NUPAGE transfer buffer

with anti-oxidant buffer then transferred to 0.2 um PYDF membrane by iBlot. Membranes were
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screened via western blots for c-nmet knockdown using
anti-c-net G 12 anti body (Santa Cruz Biotech).

webeepheIr- net was bl otted for using anti-Phosptibus20a%036314
Yl 003 (Biosource) and anti- Phospho-c- net Y1234/ 1234

vloei ST PR R, P PR R o3 Bt Bt Pl 7B for one

hour@r teamBtmyeeain} thekeBiculcdneerdightin prithalfyBGiiinddp deutédd ihZ)locklng buffer at

. IR Ve bt i A P St P R g SRRy

mnMsmpMHﬁHmmmeﬁ@EMTBSEwﬁedunmnmnmﬂkﬁﬂomﬂkmempm&s&h@aamﬁd

res and cl.one 4 owed a
AniBRESRAR PEhs P PR B s R GRaRRas Rl
ex gtre&sngoit stable |cb11 ]meEIEGloE&@tatblnyaﬁsdﬂlcéﬁ, willBGrelan@ndrut® were grown
cont ai .ned con tru lines H441

hMet 4
in thga@ropﬂ&t& negjag /- - pgf:nil oxxgﬁﬁlnﬁg@d Eﬁ%glﬂ éo 1§d‘f§ XSO § tgag ghRNA, and
screchodgit Wﬂém%b&ﬁbr <3methngél<l‘dldwﬁ esiponsiec-exiEel 2 mibddy (SakteChs
th/

piot iR Skt g Pt Gy PR b et X ARHIBiofigsegand ani-
Phospkd-t-g1ctWe 1 13411034 Cat \®&nhlirg) shibuditd) Ava throtet, a@m(wz(s(]blolted for using anti-

. n 0% RP
e AR ERSEREA (R gyt er gt o sl o
reduéton@f b BHAsRAMnd phdspi st tiowets, HOXyClyhd Tel) ankd ¢149 & Cliite 3.1 showed
.. starve cells_for hour s t 37 dla cont
interphe Gtk Be g i -REFRPET IR St 5 Bongys showed a
snmmﬁﬁmhahgdféomnRﬂhﬂmﬂﬂbeamahﬁgzgmnvwlLs were rinsed

or GEL S ek iaesleror b akia i Posbie omihersfBiey T BuhnSs raa
CkmbﬂhiHh4m@bmﬂ£kmamiEBaCBmd325é&mgmﬂkomﬁhasmMBﬁiayer and

o 0 S R BV ALAL S cenc
shMétper ?Iys 43 @hMi:t);wéle plateCat 1X1d(€cbtl$/®el\?\/ﬂ1$ @%ﬁéll dit}ew‘dltlby/lthout Dox (0.1

Cr , e _superna ansferred . .

ug/ nﬁr%éﬁ”’%&ﬂgﬂﬁn m%u% Pﬁc@”ﬁ?? %&S vcvga\il VEGLa We%‘OPbB)a?’ and media

was Bﬁﬁgeﬂss ay%(EFSAeRBM) (wﬂmﬂltﬁdﬁs@dx@sjhwrte séﬁhﬁ stethe atlls-fd@hours at 37C.

Me aEéPIE yni ng%ﬁ%&g %/Pjrﬁ %%lr%%ﬂ!l}géi\gas ﬁge%gtﬂ (NE% 8ba]fe(fj 1%r 20

minudsat 378D Wells V[Zﬂﬂ@ﬁlp};hd)wﬁh pdt TBS YA 3kt Boith BR 8,61% Nﬁmﬂﬁé(hhplete

0f
proteg&qu%k (%r%g]: gﬁﬂc‘hhgfé%l ﬁospéa%asg tmhr{)et()iéoiz tails Isand:]lZéE : OFn The
mon@ayel mcﬁupm&mmgnmh@gyﬁl thepirdlspt &alEfHﬁBd (oYthicloABze tubes where the

iysate NaC B lad P RO By b s o S plfeichigy S TG aha the

supeﬁﬂtehntzﬁ,smlgys)ferreﬁm(ﬁ afredHeutz. Pi8n C(Sﬁerﬂtaﬁqn \ffzrs(d]tlm%led oy B@A assay

(Piergfif)g%lg(i?sﬁtgé ‘?‘g% ﬁfr?gl% 35 398 ugtrﬁ%%a&e ef:%op?? CSI%. Edélg r(?%l%@ Yor 15ug

(H44f1y ofwiSknded lﬁaua ZveBi rob em@amdrrd@jo)ttediﬁ)r dBsplid-bedt (azb(mzm:«;s 3126 from

celt SRttt s o kT E BB e oL B S SR B hip 010, se-

1616tfﬁong&znﬂr@1me Baﬂabh«ﬂog}@(ﬁh@ph@EGFlem 76| @ReN ftdnaUpwae) tal EGFR

d t
(MI- lPXp’Ir eOSn%SJ IIQ/I;%%,) p?\gsp)l(lg li—lersls Rgﬁ%?f %9403 Edl?%{laﬁlil(lg‘% E%laglw) total Her3
(C18sc-BMpfr@s Shrodrua deeh:hﬁ(pbgyl) )plheﬁphmﬁieﬁif (YE@@R4T% [Tfrd)ry Cell Slgnahng

nbers | I
Teer R i e AR o O SRS B iy el ANeD AP RLE g e
Resutrtont r ol shRNA dlrected agalnst GFP were grown in
h 03 trrO\!irR?ets garlr?ylr% te racgcfhnre c{&c%iﬁn korg hagr'plinl'llgl(hfq1 (sha {]g)fthoar‘é taf'gset c-met
were used to generate stable NSCLC cell line clones that could be induced to express shRNAs to

knockdown c-met expression. To examine the effect of c-met knockdown on expression and
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two hours, cells were untreated or treated with TGraor
Heregulin b | for 20 m nutes. Wole cell |ysates were

weraboateed for expression of total and phosphoP@r/os™09636314
as indicated. Dox-treated EBC cells in which c-nmnet

phosPPy il oS FRERAEHRD PR NSRS Ne HEREREC G {er 2 cens
contddaiXg i @ailicitde hRMNA mfecEHSQau&ehqbﬁ)r (;(Fﬂt@llﬂﬁl\% disda e BZhinst GFP were
ncr

o BN b o ma P R G p b 3oy taration o

two s odlis evctequntden@igittieated wlaT @B br, Hasguliebl foaSO inaites aSddle cell

AKT with either TGF t r.eat The
iysatBeNer el e BT e S g o Db iR fetea
st Dewteite®BRBC 5 fdwatwhitics-eas@otcin@kprbsstdamas Bimgdkddododin using sShRNA

s G EREE B i B EF gttt Ffpify U

shGRPAK gt parfeB SW@n&@séﬂ(ﬂFE}Fﬂranlﬂ@Haguﬂl feBponseata NGERA tre:itﬁheﬁthﬁd

. abse .of c-net noc anm ne t fe
incr SR B bt oSl Bl Mo ST Bl eI ALE bR bisfer ora o
Heregﬂ?Rrefaﬁ]ﬁﬁn{ yrhErherested EBGmh)Mbter 12NSI @o ¢igddd stimnlatiod\Sewed

ineregi tora R St it Bt AereeA PP R Er g RET S it show

robugfiisstidnrof @PGFR QIHee @Har3 pdir padi ia rapaitsatoni Gigh @ Heteg@ulin treatment in
the a0 fc%r_4z ho rs After serumstarvation for 2 hours,
© BT K P k][ﬂ rdg‘gfled or treated with TGFaor Heregulin

b [TofeoamiZOthertffict efc-mifkabekdowed bn Expaati@sandhespeatglatiat @EGFR

A SRR e A R T T

directrsliaggins feNA: o Wi 8 diréaned- atgiilﬁﬁ(‘ﬁﬁ V\&H\@bwﬁm]c,onﬂr(ﬂftﬁedla or media

condfRPE bR 258 B BN o bamre sae oy bt GORET Srbuneppreted o

treatéd \gitt TEBN & Her@ﬂhﬂ\hﬂfo@ phahoed. PHelcZckhhydatpHedr8evaiuated for expression
Ofm%? I%OE‘ eto Otelr e% A ?r eatment. The Dox treated shMet
10 DR PL RS P8t s al so show i ncreased tot al
He H34 heddls deeliictas et \pdE@l?EbkedebWIkﬁllﬁBﬁRNAQFigﬁne 3|;-IZD4>1 treated shMet

Ils.h sli.ght r anse
51, B B PR S ey ¥l SSRET AT i POt e RD LA e
(F1g1EBGJ shGE€P1 &gh@a&l}ﬂhghat enharved pHa? &hdSpHdimm re¥pddse a:(EHJ:rSguhn
treatmerﬁs eT}?eXIB) tlrenFe %%ggﬁnﬁt #;1\% ggl llcgﬁs qaslsroesgu Cgr{ Pegse t(agl Pfé?§ and

expr essio
decrd‘maﬁiqiECE(Rt Unﬁltel EBCIafelEERRI (PEGhk)a shpid rd:spﬁlfseaJSKGF o (pEGFR) and

Hereg B BEe LAY B Ao e ok, BrR ol e s g evets than

H44Io:11h| gands of the EG-F famly. Exanple 3 : The
inatian o

t t. Wi R, .
P Eb B TR U PTLSREIY SRR CHaY ORgrC Col lnes eas
to degfe@&&ﬂ hasalmcévatien OQ]EGF R (M@D andﬁﬁcrb:ﬁsd hghhdé—iﬂ'aledfedﬁ%ﬁtlon of Her 2 and

pl ays _.a rol i nt ai ni ng_tunor

e R e i o R PR o Pl B !
Exars18/B1 Fhé cbmbiuarivn olﬁmarknn@dawn amd @eavm‘newttli eafrRdnhithitoherlotinib
of erlot|n|b arc ya(trr)) and Dox.

h in a Xenogta

To test whether EGFR plays a role in maintaining tumor survival in cell in which c-met
function is partially inhibited, EBC-1 shMet-4.5 tumor bearing animals were treated with
combinations of erlotinib (Tarceva™) and Dox.

Materials and methods
Test material. Erlotinib (Tarceva™) was provided by OSI Pharmaceuticals to the

Formulations Department at Genentech and was weighed out along with a sufficient amount of
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Test material. Erlotinib (Tarceva(tm) was provided by
CSI Pharmaceuticals to the Fornul ati ons Departnent at

w@mentweh and was wei ghed out along with a suPET/Tb2909/036314
amount of vehicle (nethylcellul ose tween (MT)).

. i al t f o t .
iRt s R e Mgh St - YRt o mpigin
tempaNGY ahgNif 40 oS Co Aali-candt intoa okyal ddeinbielop sl d@AEIDMERY Ab

/ r ovi. Anti bod
o ROl PPN Y by Sl Ao Aty Denayumgy o
Gendniteghli Ik, fio b dlcarThyai dERG:. | TieeHC-1 talidina@ss otatiatdfedn fapadese Collection of
R Jagﬁnese Col b i on of Research Bioresources (JCRB).
escalll BiOIEOurER, @&?‘?ude m ce (nu/nu) were obtained from
ChSpéo&S Riryatudé aliver al/an) ive s c(baBLe)i ﬁanobhaﬁésahaﬂcﬂabmhase(dm) and
ut _on. stu

were gl irgiat (T RS Gt T L Rl bt il BN ouged in
Ventlﬂmgmg byRtetnis lit @omis s/itp fltyrs Elg)pl'ylllrgf}hg’f EfﬂbieﬁbeB/artlculate Air (HEPA).

culate Ar at appeare
onls ARy Seatr TP e T RGeS s BE s o the
stud)Used for the study. St udy design. EBC-1 cells were
R AR I T W
medlbcomwmegs@a,mm LTQluﬁfrﬁmaz[rﬂ 109 feal Hootne i |sen0mu ITabtepﬂe c¢ltsdor inoculation
cel | iymere tr nged

imo fieE el Fitp BRScr e T SHOUNREDE Bl dalvulyy pfered saine
(PBY) PBSpbsetofstilbsets cOtﬁntcfd&iyl tﬁ/pmlsue:@mlmmeﬁi atlipthé feyrpmderllf udls was

excl ysi nd . the i nder of cel esus
resufi it ) PGB X B e e PPt st PRGN e were
1n0cﬂlﬁl€d mbblltﬁheptmly inithel right duefscapMacegioe wéthisrolOf EBCadtells. Tumors were

(g % ousl% n the ri §%§Ub_3scaDU| ar region with 5

monkori Y [eaghsf! p feanryoly &%bni tored until they

r ea/ﬁ&eldlpbmﬁfﬂ afith vorhatrellsofer3@0damiB:d ilb d@ir groppsarftiendniot Edeh treatment

t r.a into four groups often .
was [l (S iep i TablE Bief ool BiroRetlafbbl Sa P o e
vehi@¢ conb G encthplcGlubasp twlech QAOTY, olery d@L(QD) wiaroeal igivegd @) whd Were
00 Tt Sk FE LSR8 LR g v
treatédowith mu)lgLrMCWaQBrP(a;dmt werd mg:hﬁ&/oosimkmg WateM(meurinfg (¥ mgfmL of
doxy%ﬁgi.ine @ g%?ovsmwer Eec%ng}{ogﬂégertotlm eatﬁ(w gu%erei,treated with 100
mg/l«g@mémtmmg a@aﬁnﬁgf 0o (af fodmdgaeq/ml NIOE, SIXPC) aridrwei%witched to drinking

rose. ., ou rI0|n|btre e r,ou
wateh SFETTRLSP a0 WL OBCHOP G- B RPPRLIAPES cHoEH Bl grou wer
treat@f willD 0 0rmhe/E s freribiadie th d wolddieTof 1QDLL Rﬁnaradd WevE€TsQDt R est were
.to. drjnkin vvate cont ai ni-n 50/s
swindy®g B g SR Slai R | Qe SRR LB 4t P S hevp b
sucrdse @/ateEdamhhﬂiged 0B IdgysofErlemhbmmdeleereaddsm faret d@fys, 10Pped for 6
mul at

hed .
ey R RO B LR Ty 0 BT R Ry e Crafyecy i
tumdrsnre%(ﬂ; gteaitelstban IE)OG(maﬁ dr mumrscsheweAiaﬁ@s ofv@srott &ﬂlgﬁml I&mere\than 3
amma%s %mg%ﬁ)e ftaklgn atg ny R%lm Ay %%ﬁ‘ﬁ’l grroué)ut rr%a? ng jn tﬁzﬁ grolyg %%/ﬁ%tgij and all
ammafs wehetaleh wdfstud@ 0 At aydies ar&lrhaﬁdiing ofumice ct)Ialkl&d vathftheslhatthytional
1000 mMB t
Anin RGPy SO B tdfns 1 ror e than s

animals had to be taken off study fromany given
group, treatnent in that group was halted and all
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animal s were taken off study. All studies and handling

of mce conplied with the Institutional Aninmal Care
wW@rwIUswIComi ttee (| ACUC) gui del i nes. Tabl e 6 BITIt§2009/036314

Desi gn Dose Dose. Dose Cone. Vol une G oup No./Sex Test

Mat eri al route Dose Frequencg/ %rrg/ kg) (my/m) (M) 1

10/ F MCT, PO, Every day (QbBPI&®0 100 5% sucrose

drinking for 2 weeks, halded naigr water for 6 days

and then restarted until end of study; via drinking
water 2 10/F MCT PO Every dav ((;T\) 8] '—'\rrg/nd Q0.5

7 \

(Dox)* 100 1 ng/nL Dox drinking for 2 weeks, halted in Dose
in 5% sucrose water for 6 days and drigking Batealontheny,
restarted until water end of study; via drinking water

Grou WO/¥exEMkewMatiria] ROute Evdbope HBaguah@QD) G@OkA5  (mg/ml) (1)
(erlotinib) 100 5% sucrose drinking for 2 weeks,

I hal 1B wat MChat er POr 6 Bvapsdagf@Dt hen ¢ estartell until 100
end of study; via (g{nh(ﬁgifagz%@gkgrhaﬂedm/ F Erlotinib, PG
Every day>0e¥syosg00; 1 25 100 1 ng/ mL Dox dri nking for
2 weeks, haltigd ng/wder n faoldeysandb) : 1 in 5% sucrose
water for 6 days and drigpkiR@atddss water then
restarted until water end of study; via drinking water
*in US patent applicati osndefst@ly/ 084, 446, Dox dosage
was incorrectly stated togfgik iém . The correct dose
is 0.5 ng/m, as indicated above.

2 10/F MCT, PO; Every day (QD) 0.5mg/mL 0.5 (Dox)* 100

1 mg/mL Dox drinking for 2 weeks, halted in

in 5% sucrose  vater for 6 days and drinking

then restarted until ~ water

water
end of study; via
drinking water
3 10/F Erlotinib, PO; Every day (QD) 100 25 (erlotinib) 100
5% sucrose  drinking for 2 weeks, halted
water water for 6 days and
then restarted until
end of study; via
drinking water
4 10/F Erlotinib, PO; Every day (QD) 100; 1 25 100
1 mg/mL Dox drinking for 2 weeks, halted mg/mL in (erlotinib); 1

in 5% sucrose  vater for 6 days and drinking (Dox)

water then restarted until ~ water

end of study; via

drinking water

*in US patent application No. 61/034,446, Dox dosage was incorrectly stated to be 1 mg/ml. The
correct dose is 0.5 mg/ml, as indicated above.
Tumor and Body Weight Measurement. Tumor volumes were measure in two dimensions

(length and width) using UltraCal-I1V calipers (Model 54-10-111, Fred V. Fowler Company, Inc.;

Newton, MA). The following formula was used with Excel v11.2 (Microsoft Corporation; Redmond,
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Tunmor and Body Wei ght Measurenent. Tunor vol unes were
nmeasure in two dinensions (length and w dth) using
wokapaCabt | V cal i pers (Model 54-10-1 11, Fred RCT/BRA0L036314
Conmpany, Inc Newt on, MA). The follow ng fornula was
vl 1.2 (Mcrosoft Corporation;
WA)% %B‘ﬁ%e Orf’ uIE%lI cul ate tumor vol ume: Tunor Vol unme
(I'TITBI)IOI":V(ﬂhIﬁE]gﬁIh3 “iedgth2)vidthf) 60.Ef f i cacy Data Anal ysi s.

(S I.bition \APS gaﬁﬁg%%ﬁv%)%pfgg%cr%g%:lgage%ﬁ%h%é (Synergy

SOftwnh;lmmng; PA() %en:lajlt mmDayublt?onv(MSnlf) at Day Etved calsulfited hsofoBows:

(th/ﬁi&%)? 0% iRl eficke) S Vel ]“m?{;%er M%%gﬁ%%or(Sﬁe)(Vehlcle)}

wa g ustet iaciddnae (r1pyast deermivsbier thofumbea simneaiolreblé thifdFSin iedth group at

. 17. Partial regres P ' )
Day FE RS Rlp s it ® biOtrbEGoT 5 S Luh g pr staring tumor
volumt ar afny dgly dudip the\s@lldwm)n@ﬂetﬁmgred;am (ARY isdgfitch @s simoehyegression of 100%
te regres i ned as tunor
from QPG TR DB POIeY RN S8 15 gt amor vol urre
at Meay tuiley veluiht ngl stdndars tetﬂdy)f t}ivbﬂeran(SHmrwetebalmtahdmg JMP
st andard_error of .t he ( cul ate
somSBVEShE adrShs Siuhlih cBS NG Belanifisind g iRl SRk Beine
eitheD8tudern &ieyisdrsheahdmgénefeﬂt\va@ nls@ﬁonp uviag B sofByang VﬁSlbh] én.2.
Res ?t udent's t-test or the Dunnett's t-test was al so done
ding JMWP software, version 5.1.2. Results The
The cnmii)mmnaﬁ bfnmetfknoekidedn kiiaclthdwmreaneht 8izhidicantly bnlilyied tuten trowth in
|f| clantly i nhibited tunor growth in a xenograft
» investigate the role of c-nmet in driving
t ufo invgstigute lthel role o he meBE-dhving dedor g&twalbinehm ]| nﬁddelnﬁsble EBC-1
t C duced res
ctongs 1 S m8Be  SHERS NG BEEA GBI RG "Ret et PLSES Seneratd
usin€@rroWitueg carryies 4 &&y@bhl{eendlmdﬂmhbﬂtﬂaa@mRNAf(ahR:I‘M)r’ta@dAag c-met. The

EBCE:IZIROggSl?)aPkéE%et (i:an gTrl?NgE]%(é) GI-EQ Fﬁﬁ? 1@%}%1/11}7 rﬁﬂh%?? %é)ac St anél eﬁ%rgsses high

amOImdeofe]XepT mstse@pth'r gl‘mchm,hlnta&gﬂfd 1hdi'@em}eﬁt&hanmaﬁe ptiarceiMandciomor

t d- i nde t to d Il and
eror P G B LD BER G e 8 UM it ype | the EBC1

c eFblldwingindkenibh OﬁlﬂhRgTAl dxplmsﬁoncmtmﬁe &hﬂb@hr&)apilegdnxgwdme clone

EBCV\fh%t\l}E/{eE gqit et I‘ Yfglen? fa,r%e g‘%lelge%né(gl%/ éo%no%ﬁ[n%t g)lgpressE%rclz fnductlon of

shRNA aleckblddm pﬂ)ﬁlfeﬁ:amsﬁbf hxgrcelks asomalytaddi Ctli Titer @flo shlMAar Blue cell

Vlabll?iﬁf a%%a?f%; glrapr Q 8011]:9?&/2 }Ifa%opgpt%fgf 1}:ﬁ/gseo ei:r%ec{ﬁlglgcl? Sé{ﬂg[e‘g 155 qu 24-72
hourﬁSfMylﬁiN/G[rﬂMthnHFHeeﬁme fetll linovipde W35 iappted HitGanmmsmal model

e BB PG T (SPRET QB rf PHAARORGS fathe) Sl permitea t
formi tupbranindaktion bﬁshRNAaﬁxpfrmloﬂﬂftéeimrﬁsﬁ)ﬁniﬂoahﬂ thes®Sinimals resulted in
tumo(%I ?eisg%ersl%lgrre %t ?V%?L&?esgﬁ%;sﬁgsp eﬁ%om%ra&e% aljtr%;i 818 }T?V@reﬁ%?nolts egsen 1a} E)r the growth
and dundiat bf BBC-OfoclhiRMAoaxdpmessi on after tunor f or rrat | on in

e L SR R LR b ot
indug@Ra@fitHRNA é)@)f‘esilhlﬁWg]ﬁ Dwk. hR@lockiomtit o mad:xpﬁEfssuEBﬂ.‘sol resuéibd @ effects

uponI créll\élrotwrt}(Pan nSldlI'VIinal.l in thls ¢lone: induction of shRNA expression decreased cell number

axe

when assayed in in vitro cell viability assays, and induction of ShRNA expression after tumor
formation in a xenograft model inhibited tumor growth but did not cause tumor regression.
Clone shMet-4.5 was selected for use in experiments evaluating the effect of combining

knock-down of c-met expression with erlotinib treatment, as described below.
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The EBC-1 shMet-4.5 clone displayed parti al

knocked- down of c-net expression follow ng induction
W@R00ghRMAL expr essi on with Dox. Reduction in c-P&L/US2009/036314

expression also resulted in effects upon cell growth

o B Rk s NOCR e P il QB ot ammals were

monitértd for aelok groiwatbintil thy e@ﬁ&yliéells&ﬁdi fdrmedimnoarof afous SIRNAM’. Mice

e SRR Tl B | ke AR, o
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n Dt e ek @B el G FGet flon it R B rumor iibicion
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srou oG e R bl e P et "G O e -THEe) R jus
shy @Rgtiaictlstbnifebics. Mackveo haeduttionof ﬁmQ)fr gﬁ)bm‘t/as&ﬂﬂsti‘mﬁy significant

Mce re.then grouped in r. treat 0 .
whetic_;on‘p&\*,ﬂ?ﬁ 8\{1‘[&1 §he eéogﬁg %gly groIBB i%g@;gfj 3 htgst( o Q‘BM § 4)3 %mﬁf%aﬁon of
erlot@it andiDoix bes(idd0n agfakigdic 1nﬁmdle&ﬁllip efﬁcacy,eﬂéd;l,ﬂlingrin b68% Mcuon in

o RS B e BR e T S Pt & 20Dl i ia dreatment

with4e, combn @msof brl@ailitnaid tD osatsh rd@@]Xed(m E’tlilllsh(:atlllyl’sgnifﬁﬁnt reduction in tumor
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erlotﬁﬁlﬂdﬁﬁt( Smdéﬁttsesést, p>0.m0084), falling just shy of
f . th Li
C UG h DRt R o RS Bt P e Rl P s (R
deﬁned: ﬁﬁ)iafnedregﬂletsﬁbntdﬁ e 5e7d tot £ m01ss ofdtartiny toumpr {oBinede aty day during the

s R TP (P S Yo DU e T el Hrfing tumor

volumb hi angdyy durieg tHetstuldg) ISlpecﬂﬁ(ﬁB%cbﬁHmﬁ‘,ﬁdnojﬁ eilatinfbupioy Dgxrresdtbd in 1 PR

d I
and f _8?% g{h%regst t?e@%{l%ﬁ v%ltl'%?rgo%gli) ras)ulte P 88%%% Rt él\%t z}nﬁ?re?{glent with Dox (c-Met
knockdxmm) Ffatlllteﬂl’in pPRe#iddot CRI BheadidhtDdenonbtsate th@shd doetliniation of met
t t L t. wt h
1nh1b§%021 r{ ﬁ%ag and?igﬁFIR 1@%?% 1 eggt%%l nagﬁlenng 1gﬁn1§rre 1%%:187 &Oelﬁlflucg

comytlett @stior rqgrssmﬁ)ns@ﬁa)l ighibitisreaftcredi tor BGFR aklend, (at(enr’thdmgh lamls(of the
1nd1V1(|Sl1afj nllmnzlllzumor éiutla trévaﬁf:c},]that nﬁp gﬁtéfrnor-rg E%%ténde ftrongllytt? Bg conquatlon of c-

met ihBidponasber[oRRp. defi ned as tunor regression of > 50%

e T S Ml iahip0Bn b CRpod GO TR ARG e s logran

modéluesnhtedieg Sgﬁlﬁbﬂm redfictib@ G}%anbf)gfbwrhl {Tihad, tusdodd i iwhiehtcemi@ expression

and Q6 e B e St %@%Wﬁ@wé@t&wﬁ%@ﬁ%f?ﬁ Kandgpgyival.

This 3ndiiRe:s thahEG R glayy exaterie nimonwsitrbiva rah @ griowitbin mesatd inexchi¢hre-mer is
inhibR[Ri or CRs and treatnent with Dox (c-Met knockdown)
'&Sulted in 2 PRs and 1 CR These data denonstrate
Exartflad: Tremero ndithmabitdanof amibbdyi ant ihoi BGRRNinfibiooe etlotédt showtd a
. apd1 EGFR [ th bflftalwon I ertl ot i n% btt r§at mentt) i,S MDJ € - alone

Matérindi daidimedvdof c-nmet or EGFR al one, even though

aﬂ lg% i}['ﬁ%en%'. IAn{] %n{)e?d o\r{é\gape(r)lnlagr&)craarﬂ 3Htlﬂf y%\&a{/[%g ?r%ﬁlgggﬁngZ) was
provtdedlbjf tlnatAhmlmdngnQMng Dapavinichoan Cﬁmﬁt@h | Tad.j iniablearThgileform at 10.6
i bition of

w t
mg/n:;:lg esihcﬁlee IO@g%sglgmg ]sl%ccmata e4|% &eehggors? (Z gydrall':fe 0%21% potlysorbate 20,
pH 5si. gh]oflmb aﬁARCEﬂAE‘t)lm proidedibp®SHRlawbdeeutiChly $3 the Blmpmgceitics

Depé%qnlle%p at %—errlreenttecﬁ X \ggsswe%grfled out along with a sufficient amount of vehicle
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and activity are partially inhibited utilize the EGFR
pat hway to ensure tunor growth and survival. This

WO paoaatees t hat EGFR plays a role in tunor surRCTEE208910B6314
growth in tunors in vvhi ch c-met is inhibited. Exanple

eat nen nt | nt |
v fsBlera gt Pt Dhi b B S B ER O B Vi Andel
Reseeich i llnsﬁm;e (VARSSGratd E@ﬁdmm) and tvias Rofrhillated pigdr t@mﬁﬂnhmféytnmﬁts

Test
Mt g e e A0 G BT DR B A+ C: The NCI-
H59<6 cdiiuDdsBSu)insifsonprariicad ypy Cllhe: Ailitéthadylaizags,neer i ng

t h
at 3B gy A HGr vaneer L IS CS i B EEdl S SCD e
obtaﬁbktﬁd)rﬁ dietn-hdife toledialt ase/adidnye Rat@rch@nBizfe (VOIRISOrab@Repids, MI).
. 5..7. FErl ot t i d

rive - Bl et Bar! Puh bl aptiibby ToaPhatis e g nd
weighehEn2egimadadh. Welke \mregiaelﬂtho afudnepnditivhs far & Wfakt tmieeeﬂdys prior to
o PhePeigite N7 FEa PO el BTl AT il N housed in
Ventﬁ‘nﬂieiag@ SBNE in doosit ivith ﬁEeré M@By;ngﬁlgmﬂfﬂa&pc}d&md\ﬂa)e 181|i1 (HEPA).
Onlyv%lpléal%@%} g%eafeﬂ tgf;elrlgflp}rygaélﬁ gvtege?i!reg é’% el%vbouﬁgl?nﬁ)pga:yb’ esawere used for the
studg.enperature range of 4Cto 800 The NCl H596 cel |l 1ine

bt f T | | ect

(NG R R B ok Ryl nomma
mod&3idt HCHdD paraeing ﬂlmhl%aﬁﬂgw%k&é‘d D){owe IHE}Rlbh @bcﬂdh@arfdr fonhuman c-
e col o e Van Ande

n- hou
met it B a0eY PORERN et oAt s e e g R
(Bhaw@me Mbéral. Ned2;fRoap) Slac klsdﬂ%;ahmafrafbm[ toasodeAnaraatihsHGRIEven human
21-22 ch. Mc r.e
umd, ot S IS0 Bl wRHE S AR HPR G b B B rom
the nptdliotheiooeih provfotee elleﬂe gleiimw @ham@ns ., eM/.C0Me ISeruciSE tkvelnin the hu-
r-in b rr| ho sed
HaFLE S bk et 0y S et bt s B HER IR TS pPBIER 0405 ngim)
and @Updey ithagrekpogh taBiGF by piotiferdfag 7 ¢ud dioe aforen( dﬂlEﬁA}merﬁhf tyimor
nipal s that a red to b I and were free of
oy T B RorRBRTTR LB ARSI TP BRE Study  Study
deThgNCI-HAS mmssmaHiGH] lueg pamn@rl (MBCLON@t] skmawas diecteé bs foninaivo
efﬁcgcgflts?u 1re|F 1) U- dﬁép ITO% \}\1'%1%6 agu%eg{hf: ggtjhn& 18 ]”\}g lg ﬁ[&%@sponswe and an anti-
c-mep adibodyi, g&lﬂ‘dAf) dﬂocﬂwﬁﬂlﬁ divet prbiadtiogoftthis acll low nbmb (Ig(bngaieltran
M eﬁ%ﬁ?@gé‘a'{% gﬁgﬁg%/caell t bga)é( r eSS{ed ?@%12)&"[}%61{%9? ggle lac]étng exon 14 that
encodds.a bltﬁﬂr%)sne T dt‘ee}ﬁ(ub&}ultﬁldlgmdbﬂ (I{rmngettmnﬁ\/[HG?G@l I TheaTbl-binding site
S ' j ce = - Td+ SCI D f .
i gD i S T e T g S Yipiar R bind ana
ubiquighad ¢-ott) eiue rederingdit ﬁﬂlpto@erosm ee@mmsra(ﬂ)eszbhz(rlhanag al.,¥001). The
evel s

et. al . Ser ym HGE t hu- .. - Tg- SCl
ron ey " e PTG R el Brecgienom laps o 7o
SCII thice (exgptasding/lsumad HGH) aﬁndnfgl/ ahye) omcwitledok ﬁ)rrh itlnﬁB‘S inhat

ond to. HGE b 0 in Vit r o
mmyEEERRERRY M 1RRBhOgL AR Rl B SRR By b cens
are chnpidrcsl to foring-rBdri g thiGbi) MCT-EI59d dedls bl@lsesk-% %dm;ma FIFRl dene and are
sensii%ﬁé !\?i év%gi{ginﬁigﬂ(%%glotgnl}{?&QCﬁAﬂM) LVhQnegr\é\\@r‘? in tﬁe pr%gegge 0 GfF(x as
demonstrated by reduced cell viability when grown in the presence of erlotinib and TGFo.
NCI-H596 cells were cultured in growth media that consisted of RPMI 1640 media

(Invitrogen), 2 mM L-glutamine, and 10% fetal bovine serum. To prepare cells for inoculation into

mice, cells were trypsinized, washed with ten milliliters of sterile 1X phosphate buffered saline (PBS).
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cell line is highly HGF responsive and an anti c-net
wa@niovbodyy Met MAb, bl ocks HGF-driven pr oI i f er abCOOS29D9/036314
this cell line in vrtro(Kong Bel t r an, , et aI

006) . .. The b t te
AR S sD {B B RSP ELe B GRATh
resu@bﬁ(hdfromotuhefﬁlldjbﬁ qu td dcont@aston@sb x(m?mg Pentilidirer.

006 Th it h |.at ed .at .
vy ST RG 50 7 oAt B pBlir gl R U PR o govine

day daoli mGide wia® 1rbb1ﬂﬁecasmﬁcullhieqml}t ih ﬂ&tr%h&uh@&a,pulfafhtdgloh aity Stxi I0GNCI-

o} r ot e0so atl Pesch ; al .
5ot Tudire b B RS0 B EES b SRt a8 i o B "L oo
in HGW -C313-Ste nti@l Werd tandontigditb ywd griotpstofi BT rhibe each and given an

oS BTG ot A o BRSPS T OB ifpetvere eiven
100 il of @cHidl€ ki druginkulema rGrdnlﬁSFZ \(/eﬁbl Eiven Fudgkgv e aiti- (Sﬁbﬂ:hqcm'oczﬂént

mong& el BbagiRigd ToF PN ESEEE S Qe HIbRe. Zep Sappancasured

threcattiiks peiew R figifive vreeltspstﬁﬁilr'g%n thddldyi of GEatﬁEﬂt OMidd viere euthanized after five

T At . en grown in the ence of TGF
weell AR b eyl DB AR et o i e ey iRt Fo mos.
Contidi €3Hrmenmee Wére arsd) ailbtuiattd @revd: @%alegﬂﬁh <bib6foe @lnos growth and
wer e red |n gt dia that consisted of RPM
werd g Riofl i it e P BRI WSSt L1 ut am e, and. 100¢
f etadll studizy i IallitEhaﬂélmgmf mTcm cpmpliairveithciad Instithidunal Adoul @iré a1l Use
S were trypsinized, washed with ten
Comi‘ﬂltlt[ﬁe (m(ﬁ?q)@gfhleferl le I X phosphate buffered saline
(PBS). A subset of cells was counted by trypan bl ue
excl usion and the remai nder  of the cells was
resuspended in 100 i of st@fie IX PBS to a
concentration of 5 x 106 s;leiyl[ses@ﬁr mlliliter. Mce
wer e prepared for inocul ation by shavi ng t he dorsal

| nocul at ed subcut aneousl y in the ri ght sub scapul ar Dose

region with 5 x 105 NCI H596 cells. Turgys woge Conc.

nonitored until they reached a nmean volune of 100 mm.
GroGRN (e C3Fes8Walrinll ceowter e Dosaidfeqvenayd (nrrke) t womgimdups (1)

of el even mce each and given an intraperitoneal

li nj et¥F on dfchiclest mB@dPi aEvevidee(Q®ek! YO for foldr 100 (ca.)

weeks. Aninals in Goup Lwepergicgl 100 m of vehicle

and ani mal £2P¥okr oup 2 were given 30 nmg/ kg of the

anti - c- met pMaiayal ent nonocl onal anti body Met MAb. The

study design is presented in Table 7. Tunors were

measur ed t hPBEt i mes per week for five weeks, starting

on t day of .t eat we euth i zed after

% i velWeeks F8IMRough § ﬁ@r ??Rre t hani @d 100

earlier due to large tunor ﬂmlwe&s (> 1500 mMmB) .

Control C3H-SCID mice were also inoculated to serve as

3a negef i veMeoviAbol fdoP tunor @rowt h andOwer e nwnit or ed 100

for tunor gromh for five weeks. Al studies and

Volume

4hand1(]/mg OErldTln[ber coppj iped E%ryhaﬁ (D)l ns40; But i onal6 100 (ca.)
Ani mal Use Conmi t2ee CUC) gui del i nes.
Table 7 St si gn Dos or 2 wee S Sacs

Tumor and Body Weight Measurement. Tumor volumes were measure in two dimensions

(length and width) using UltraCal-I1V calipers (Model 54-10-111, Fred V. Fowler Company, Inc.;
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Dose Dose Cone Vol ume Group No./Sex Test Materi al

route Dose Frequency (ng/kg) (mg/m) (m) 1 10/F
wo/etwgiwst PO, | P Every day (QD) O O 100 (ea.)PCT/US2009/036314

Captisol for 2 weeks; Once Met MAb buffer 2 10/F

o B 4 I LD AR, IR 000 2 SR, msmons

WA)Eveilyuldawn(o@))Iuﬁh&O 30 30; 6 100 (ea.) MetMAb for 2

nd. Bod ht Measurenent. Tunor
voI HW@r %%ﬁsé%@gt}lnwf%y\ébgensi ons (Il ength and
Wi d@ffichcyuBatin gndldig. aGalor InYibitaniwae pit¢did el K dbddali@aph 3161(Synergy

Softx?%?;lq%e%iﬂg %%ﬁ%{ﬁ%%@ Hgllébgtcl:(m’ (?ﬁr\{l@%@g#\@?\wfjgglgulated as follows:

(M eslas ef 10000 [ueiica Size 1Y ehiRéd) FOElmd\&)ze (M e dBA W TluabeSize (Vehicle) }]

0. S0y Ret5e ) SRR FEboe R PR M bt sroup

Day p¥.®hittregisisivg (KR ie defaed apimar BgrieSionei g0t wade) of starting tumor

votas 8l el g op Bl R L el e g of 100

from(1Mahil sGirtinge tum({r'Kful’mfe a&@&ia{z mmﬂgm) diddgnor Si ze (Vehi cl e)

b MEERBIPS BT HiG ik b P B R e B R P

softWaeeg vesish 6 n. 2((B’R$ InsﬁtudzeCanyﬁl‘dC}iQatamﬁﬂyIsﬂ ahg [geegdtion ofyf-vatues using

day.
ety o et Sty R g a e oy Sfinng 12

as KTaleB’ilDMelee gIrEIS@IICOﬂIe eitlnia(ﬂ:ﬁ%efer dawn for tima ko teair doiub\]glg for each group.

. tunor the
Pair T e it B Sira i s P Pl b L el SR AR et
rank ¢at. dHtadmeysis stangpribhRedasing WsliPepftvar.si on 5. 1. 2 ( SAS
Res Itnstltute Cary, NC). Data analysis and generation of
"{) val ues using either Student's t-test or the
DuMheNCI-8596 NSGLC vl lnepes irocutedd nsd l’ﬂugHGFHgmH S@IDeanimals and

anlm\%g wereat}l%nvl\}r({re]d%?r t]ﬂmﬁr&??vgh/bnt%lgeseg%rﬁg (? ?,]e F te %‘égﬁmg“% gfs about 100

mm PMwevwae theo gmapddsml N Soud @tatment aghs) giosp Wev @ucrlmgﬁ)up 2: Erlotlnlb group

s: bR, S0 e R e W RE PR i Pyh Sl E e wer

doseReﬁlM loh@ vﬂfi&ﬁ:ai\@buﬂsﬁﬁﬁed\l@(ﬂl Glaibl wdre dk&ed!\a%ry dwtfmrltab @dcks and then

treatm nt 1t wasy th]%Pe]d 8rﬁ(9tflm|9m$ro WV&er]no%R?reﬁl 9\7¥ qg %n?]e fm ?s PE week1 FgH SCID
contiv@ughick erereedhotintrolaed G]fld m&nﬁmted]f&(gmmm of NC& HSQ@ﬂumotshreﬂexposed to
h gﬂrﬁﬁped into four treatnment arns; group 1: Vehicle,
um:
gro Erlotinib, group
Growth of NCI-H596 tumors was vastly improved in the context of the hu-HGF-Tg-C3H-

SCID mice compared to the C3H-SCID control mice (Figure 5; compare vehicle control group to
C3H-SCID). Treatment of mice with anti-c-met monovalent monoclonal antibody MetMAD resulted
in a 67% reduction in tumor growth compared to the vehicle control at day 20 (Figure 5; Student’s t-
test, p = 0.0044), consistent with previous studies of MetMADb in the NCI-H596 models. Treatment
of NCI-H596 tumor-bearing mice with erlotinib resulted in a statistically insignificant reduction in
tumor growth compared to the vehicle control at day 20 (Figure 5; Student’s t-test, p = 0.165).
Treatment with the combination of MetMADb and erlotinib showed a dramatic improvement in
efficacy, resulting in an 89% reduction in tumor growth compared to vehicle control at day 20 (Figure
5; Student’s t-test, p = 0.0035).

Treatment of mice with MetMADb resulted in a 67% reduction in tumor growth compared to

the vehicle control at day 20 (Figure 5; Student’s t-test, p = 0.0044), consistent with previous studies
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3 : MetMAb, and group 4 : Erlotinib + Met MAb ( See

Table 7). Goups treated with Met MAb were dosed only
Woawe/1veer eas groups treated with erlotini b weP€r/tisxee036314

every day for two weeks and then treatnment was stopped
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erlotihitnghawedla dromitivamERMerxt D «fficaty over Hitleeadehi dabic ereSilting in an 89%
hi ¢l t
reduiRNR ol B AR et e 50T B DGR oA ALY ity MerMAb
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atgia d4E 7R mb + erlotinib vs. erlotinib alone, day 26
- P MicrOar@QQ8alydviet Mibe mhiceratray ¢xpedimanss wdvk pdviibmal wing, A felayetrix

=0,0149). . T | .dat | d f
naUf3R pia ety 1P fs sty Eh ol LGS ST Sim Bhgigizatons. and
subsédment(dmﬁfahaiﬁhsi vodie ﬁafrrid\dhﬁmﬁﬁdihgphmfaemfe@piotdcbls Jreesutidlgds devcribed in
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CELd#dsi werd natmahkﬁel at b g®up to emove rfoﬁrb1dl<ngmi Soutees afowabtenibatween data for

. .Sl Z wer e .cal ¢ ted, f r. eac and _us

1nd1Vé%1}g]1g a S RSéIbq éﬁﬂk@\ th%cﬁ oméa[ 12% EP Zarr Il? os%gmgf &893 gHbMed 1D

1292{5520)@ i&ﬂ%ﬂbn&lﬂtﬂ:ﬂ iretht BarteRIAS GIHonEda@ pekrkagm(ﬂDaka &qmtmneﬂﬁwt)) The
r.essi.on w

resulﬁg%§érgmgllz§ S u%le Ex;pr 51t)n &allf)s w& eyana],sze:éeats Eollows anc{ were transf’ormed to
the 1uedr Male for glatrieglpgpedp, 9.5 ( 1.2) days for the

Sgh]n?tth ﬁrsp )%g)%r?ngqtn% qirg%rlrljcgre qgn%w g%l?C hﬁl’gg ;ndgl-al%/% cglg \Wret* Hnalieated or
summlhled wohrﬁ(b nginl HOF dér d\izg Ddfdre pIRINA e«plrasimmprbﬁMganéﬂyc adils wgre plated
ves, t he 1 ONn,,ver sus

in 6- gl nallgtes at agP]rtOXln}a{érgfe X?EOCQGH? gvﬁﬁ ?L%éreas(fély ecﬁlls Ve ygshe%?%nsferred to

RPMImedia + 0. 1% BSA. On day 3, cells were stimulated for 6h with HGF at 50ng/ml in RPMI
medium + 0.1% BSA. Cells were washed once with cold PBS, lysed with RNAeasy lysis buffer, and
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< 0.0001; vehicle vs. MetMAb + erlotinib -p < 0.0001;
erlotinib vs. MetMAb + erlotinib p < 0.0001 and Met MAb
WO 2009/VEtedAb + erlotinib - p =0.0009). These dap@EI/US2009/036314

denonstrate that treatnment with the conbination of

Met and.erlotinib_.results in, hi ignj ficant
RNA T R Ee fothd TR neorot <t IR 20 L (B Were anatyzed
sepafafehQuiseR i ta¢st foah@bury the k@nitficaat (Fentlu\wf the MM i0 Expression levels for
erl ati.ni one. ample 5. C signal in egul at e
cach e A HEE AP o PR eSS et opiRed G ALS Dy
corre@tizd s esltiple T riggusiigahoBen]ayiniexp elocberytsethelr Berpa@nihDandB thchberg,
1995;?@%%? Q{e{%ﬁ%&%ﬂk)é%%ﬂéﬁﬁﬁ ég@ﬁ%{ﬁe &%{zaﬁ%@ of tIhQ e%%zsgllor? ?e%eq 'difference
in cablybllildezat i ons, and subsequent data anal ysis were
carried ouf usin acturer protocols ially
I P R P S P S eppp CRRRaH fand
EBCSHM @813 Welc2804dd. afidady @ @8 @ssif isutthdb@awith or witteuf 2rnymoif doxycycline.
Affymetri x L files, were nornaljzed as roup to. . .
The POreSUR SRS G B RIetigteagt B &ieadi st «Baf fBuseistica
modelaANONEY) thanektivia@dd dlc csfactpl esnduSi16gr 4-he), Rddmere { dvatdolak doxycycline),
nornmal i zati lrizarr Bi ostati stics,. 20 Pub
and {i-ESRAE RS et 3R e SRR B s Poinfl gl e The
ANGWA prasdargrackagiendaRatd ekigniBaiet (I-odes) folch offihese four effects. These
esulting normalized, |0g2.scal e ressi on values . .
PvalRET Werg KT IR0 Qs st PYEREINE TP U R QP e i and
Hocliberzangth@iC Gkes fvore tidnahiikiet gn patispas eignifitancd (Qevdlue) f the expression
exper i t, |jgand-responsi ve CLC HOP92 and H596
eve g e Bt o R R ity B P hEPRRS G w b 80 ng/ . HGE
f on e thirg clogfiateet, BBNNceshPNes4 I Deelipr obritiol BBCGEP BN A cells were
AT ARSI S L —
HGR 08 mg/tnl Sorf e p chRNA Epidssiom dthsoassay € BymiBoArrayOThelerpre3sion pattern of
cach EEP T O S eon B Sesdr nE P SRR NPRD tha
estin@@dddhdRBS¢t df yieaRMA ttdrgdRiNetas YGHPY, ShRN A udduetion (dsxg&hAne or control),
ared .accordi.ng.to t.he nuf act ur.er' r of ocol .
and BEEREN G ARG St Bl TR S 5 s RO P e e
convartdd-ib @stalted offthasipressiondevsi différérice aereecn(fusviaGb end ofut-HEF
condfyet B ERTekat S5RE FRC VRGN TL2 sty T5Me PR o Bt bro.os
(5% EdnvRistoserytRatefuned twefolld e x@ressioa chdngg fofr die compdrisph €f the +/- HGF
t ez%]' nﬁl? u§i n% t?[]g 6i%gnj am ni and Hochberg net hod
gotpy %% B ARG “HocHber g, 1995). Genes were then ranked
on TSFaFLEA : CRBC- istMicf teaagiafetufiQrswedreigoneafed ali®Dox was dosed

XPressi o evel difference jn each LI _lipe.Jn the
esser G R Pridietle e ot RO Fa iU IR e gl and amors
wercEBGstiMe tgBovl B 3a0Hd0(EBAS pliattd inlt2itive o Rircasisay exhiaflt ecre2Wsed for 3 days,

and_.4 r f o at | ith or.without 50 ng/,m ,.
then 396558 Phsh oo BECShARELEE kebabha Mehd Dt Bt iFp e inep s of
cold pysiibeffsePBE galied)yitons1 (e Papithtass Cocktal 2 (Siggarcat# P5726)) and
o T NG A G e
solutit@y yTymadrs werp homogbnizedeitipohaiid hedhompgehBehodlghteaseratlchibated on
. as.,the interacti.on of tjne-point,and t Imen . .
ice 15 Mfin bOGARRIRe 0 Ll R iR S BRI g0 gnutes e a-c,
trans§drigi it 4 wanoke {nR-HeaB pyesdin Varqueddled afing HBEA ak@y(Pierce cat# 23225).
ef t&% 1—tI%}F—a;|l-[r)]1ean)%lyclonal antibody (R&D Systems, Minneapolis, MN) was diluted to 1
ng/ml in phosphate buffered saline (PBS) and coated onto ELISA plates (25 uL/well, 384 well plates

with MaxiSorp surface, Nunc, Neptune, NJ) during an overnight incubation at 4°C. After washing 6
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P-val ues were converted to Q values by correcting for

multiple testing using the Benjam ni and Hochberg
woreiobotedCGenes were then ranked on stati sti cal PCT/US2009/036314

significance (Q value) of the expression |evel

t1me§d Wfé}fl {X‘/% %g%ﬁé%‘?ﬁ@%g C}X\Aé%t t[ﬁ l%{%gw%r%%% geéjl Wlﬁaorﬁﬂse/s 0. 50} govme

seruii @bt (BERCEr PP 16 b RiNAhic ehd 41 smesreQudnnmulhaaﬁ@ﬂ wicke peefdinged at room

R o PR Teirampli S G B G o 630 5% Ba s 0.5%
TweliBRAY /4).2% &N @)\fm{a@(ﬂjfuﬁm/ Na%o Mtﬁ ? HEM BOTY OldrppayProclig Using
o VTR SRR SR L oK T s
With'g’gghdﬂif]urmhﬁdoﬁ 2@1) e(;fj Ep%mbﬁrdzb@c@hﬁl‘dﬁmbﬁf ggtdilﬁ%@to dDhntitate at
the i, B et SHP PR D, BREG S hisg 50 imes,and
the shl’ﬁlbleie st\lﬁi‘at(ﬁbalne sontibhesee Ridvd(29 qa&/w@lr) @nd iR@ibated for @ tht.@dtct @ashing
the p%ted §w 55 ng%sd e X arn ggf&!llit%iﬁg?]gg%%gn% antlggdyt%ﬁ%c\ﬁefystems) diluted
to 1 @@y mysempla duff¢redl edﬂeEBBNEH/@hRI\Moﬁzﬂlg&a)ﬂﬁ)h@ﬁ inclisdting the plates were
5 (5% F Rat .

vt e R B i i e TP TR By g i G

1/4,00b & shinpleHG gy wigs, addeﬂ&Zf’ppltIdbfeB)eMteV\E figal S€ hxcinebation, the plates

Wefeg%%%fi%@ - in- e Ty AR bt BTRGAat  Bew eagrories.

GaithefsbgaMl) &va8 added cRyiir wiak alt owlad xo &Wsloplﬁ@(d t(aﬁ Irﬂnutﬁg/aﬂiioommemperature,
crose and we W to 300-4
and g dREn GRS GPen by TREAGHSL 2 ol it Sl RBbaltGngEapud er
obtaitled@thgfaohic®pHayrsadet (he(hmﬁ,eﬁdf) irffered), air_d s kanfplocv@centBonk were
r sanples were placed into

{
cateisff s oaifet S BR SN Bl isRE T 5 romd 100 +
Resiffoosphat ase Cocktail 2 (Sigma cat# P5726)) and

Conpl.et. i ED t inhi bi t or. 1

300 0SB PP A7 o PR (Erre. BF SR O F i (H5-
EGFy\Ep‘leghiﬁﬂﬁg@hn@ﬁHn WGFI&) m H’gamtdrek}ﬁ)hdvd'mmm odlzlines Hoel92 and NCI-

i for . i Qn
o T e T D ER st TOLRA T S ependent
NSCRCRall &5c BBC U] tdans e ckphesian oihost EGERAdndsFigde 9B). HGF
tif BCA i t#.

treatglﬁlgﬁgjlox tﬁf‘ﬁfed%q%glsﬂl\f[%edﬂ fSr%s)e: ; %ﬁ%ﬁed g}%)t%eissﬁa% dé/tp l%(gég?ga%gts (%1gure 9C).
ReduByist ﬁrESFRl\/Ihgan@a;ﬁmhot @ccuM\d)comm B Litedld tHanexpresggd asiRINA directed

: f PBS t | SA
PR B R A (PR ool L P
ina &afeﬁﬁﬁﬁ tunNd MGF o Nepdiniaesls &)y & post-rrgpti@ent ()EAgura pght

ti Af t
The i GBS i B T 98 S ERE Rl s B B H O
indepdntldnt EHKS(EB@I)E;%VBH)VS HeFr ﬂqteumna&eﬂiUmbﬂHoBﬁﬂéndiﬂ’l H596 D Mbre
d bse t hat

R (b T e G B T e SR SR
couldithblm ttenhlzu@thmg 0@& EpIF8 fiilyf (ﬁ”rre((eﬁiﬁﬁ i aiflaubddriBSAained. Mversely

% bav
1nh11%t10 m\ﬂ? ES;ﬁASl}gnallBg reﬁlﬁ%ef_l, %eg %@8 %)Sr?sF]lan ﬂl:‘e,élgfgl é?] £ gr erence with this
autogak la@lp idi liketyi @ns dﬁﬂfede@éaﬁﬁbﬁwm&bsemﬁhﬂm mtllsl’ful]m’iflng c-met

knockég: J%%Pgure ]%B&% t e}/ n reasE% %en\é\ll{lle ﬂ thg 1n ur dd[ a&:ﬁ\rlé{l%n E)? E@FR following
c- mepklﬁ)ckh'ldwmtded:rlbeﬂ mUEaanhplt: at Ehat rdstie shg@kt thaTrEdiF Rantilvity@wn compensate
for l(\)l\égﬁonst s‘laf a@ngﬂ,@? v1% 4R ?Gﬁ" gén\gent an EG% end ! ‘[L‘I:lntloer%j an grg

S t a n S
cons@nt widi the vlmmetmadgzi edref 20 Edolgk&ﬁlﬂh@wr&lfﬁbatﬂﬂiﬂh&ﬁbdheﬁ@um(ﬁs were

treatp(f Wit}ﬁfhg g(gmly%’r?a%r(}}l QQEGFR and c-met inhibitors (Example 4).
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the plates twelve tinmes, biotinylated goat anti-TGF

al pha pol yclonal antibody (R& Systens) diluted to 1
worgiosiitiopt sanpl e buffer was added (25 nl/wel|)PCT/US2009/036314

Fol  owi ng a one hour incubation, the plates were
eoLaV|d|n hor se radi sh
OXFUase { oE Fed BPgeat away, NJ) dil uted
Matélria&sc&@@zeﬂmdsarrpl e buffer vvas t hen added (25 rrL/vveII)

iy t p at 6
S and Her3 prote ?lellsgxéeﬁezl? 8t| %t a(dﬁ{%y of 1x10
and Mbtmkﬁ@ aghehrsat BaC Iiry 1 (P/a’ﬂjﬂlfa@prﬁt‘lddéﬂis iERIPMIa b4 Urhg nevidhy, weedia was

rem i %ﬂg’aﬁﬁ%ﬁwﬁ? SR T Rl Bt A3 T2 hours

aftertchangid ahictdiappro@ins TtepRosiddorithc 19ANPA40/ 'Pm/ﬁb&lﬁmmmp&ltd,{ﬁ&e ase

inhithF G BRL G iSRS P RosRll | FRC el 5y DS R 15 ug of

total patteinilvad 10t oo Mvétrogad aneLBIBid-TisSNOPADBeelstigdnNdars buffer and

ran R B o R oo B et I R Phoniated

protdmi (pEGER I(Sln],l (Armtareageﬂml fat a ail'ﬂﬁaﬂ of hldoo@lamqase\%mm[s; stiépped with
 NSALC i 292 96. ( Fi .
Pl e St R sPebrongte B Ce ek SGE TN 1L aa000

dilution; Heérga8WBT seadspend2000 INBUnGn 6%l donfat (h? nBGhd TBST)S Proteins were
essi on of those ands

dete%%ﬁjwﬁwq@ﬁg&%a&f KRR EOBh SRRk ST GuPEhe e R ahtpiaRe.

#NAQ34N2 Ammihamadumomeeﬁm?)amngmnﬁﬁﬁanllegmnR:ies ¢hEmfumniesBEsit kit
%E%u[c;[ i on otf tEGFR l?ands did not occur in control

accops8 1p the Lpan@laghict’s WRUICHA®, 4 "2 si RNA di rect ed agai nst
GFRe(HIALE: eEFD) shiRadut debinwat sederkdt 1€phessil@omiphate in RPMI 1640

(as aF%%%ﬁd%%&%ete 1319 ' agt/\é%:nglg trﬁ%f(ravegs%d% gd[? p]{;},egg)daieﬁﬁrﬁlf g)%genltrgtlon of

100nighnhlg Blaees Skeje. inchhatsefod 48 Bouske otiswing ireuldniai, ceHsvadre trypsinized,

cent@lﬁ%&%d},’@f ﬁg%dﬁcglgllﬁgﬁggﬁﬁ:%?:+gg}n?éggjg&bggﬁﬁgfitandé[gansferred to 96 well

plateHGEeldeWKﬂ)emﬂov@edﬂd rd:sumesde@ tHop&AS anitiNGlus Hy 861 ofeER1638 (3E9.2G6)
t d
ST EEI SRR R T EE

Buff&tamﬂ'rﬁsastpend‘eﬂl & HA(CSI\EufEGFIRZf)@tRPE yorglﬁga[eéd:ee;bf)@ GSatlaﬂtl-am)use IgG + IgM

(H+@lﬁ a% KS! ng rmn n Iel 39:? ﬁ—%géég && f!ag l{]n)?@%ageggolrﬂ (1)(%ff8rf 30é@1;_1ﬁes then washed
0nce|W1glaj@d@AGS1ltlﬁfef ardeesngpemdcidhin FACS baﬁﬂetr(plm i7AAD (Bm:Phaﬁmagen
i y. cause of the decrease v
carr o R AT B R e O R GER G0 = e iR bl
i NQLeRS Edsaﬁ@n HHJ-VkliMettxond gt@aﬁﬁoﬂs RALCRBeracd hndabdxOias @bsed
EG-R f ol | nmet knockdown described in Exanple 2.
csserfll & JeeRspd & FSAHESt SR IIEOPRY RSPty 0o Serose ind tumors

wercGAIPENS &t Ry foB00-UOSEnO bristRiitiasibe) Hﬂjrdaﬁhﬂznﬁ%ﬂlfﬁhlﬁ WeteRlosed for three

HGF- dep te ?ent nd HGF- i %Mpendent tu are ]
days iBeissestiisgd WpthHroereERe-dmaticbal 1 yepEe %Déaa Frotfraplpeed into 2
mls Jﬂémﬂysﬁi‘tfuﬂ‘éﬁ(@BS Gblf/ﬂrﬁ@i}( \m)en(m PRGsphBE € obNtaBd @ﬁgn\m dat# P5726))
he co lnation o

I nhi bitor
and gsmpé%g\%{néﬂgA Free H@fea?dP]ilIQIIt({r)g'R&g@ﬁ 11583647 Q_I@é umors were
hom@géﬂil'z&ﬁﬁitloﬁlhanwmﬂﬁ ﬂlbﬁbgenfleldanﬁﬁ}tsbt@ﬁ&erm&ﬁlﬁiﬁdﬂ dali@tfor 1hr w1th occasional
anal ysi s

f pEGFR and Her | a
swirlie. &YEPé‘ﬁé‘fef%ﬁ%B‘F dwnatd%m&ﬁé f f&@@aalft%atiz? Ff&l\EA?? 9? Wtube and
Her 3 pro&QP4vakeuadifid Gdiath BBS aksay Ridvte chAB225hhe next day,

nedi a was
Results

shRNA-mediated knock-down of c-met expression reduced pEGFR levels and significantly
increased HER3 protein levels (Figure 10A). FACS analysis revealed increased surface HER3 levels
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renoved and replaced with fresh normal nmedia, with or
without 0.1 ug/m Dox. 24, 48 and 72 hours after

wW@eb@agingl nedi a, proteins were extracted w th BRO¥/US2009/036314
NP- 40/ TBS/ Roche' s Conpl ete pr ot ease inhibitor

onrgiieo i BT e IR RO Rk g "o PPEGEAN oy i et amors

resultedsn hioiactedhe GHIH]E]RIS/prt‘eﬁge‘fb'lsS(Figu&Z%Bl s-Tris NUPADE gel

TP EF S T b BB Rar M T HEO BT ey gy Specifially,

c- mep l’iﬂﬁlplﬁm’ ydsaltedldinpinorieied STHRBEoRi{ Wvell 78yl ddpstsall @ HOFR3%els. The

deerhe, P Bl e mPS TR Pt o ety BlPuBRG ralite'by EGFR

ligarido{at Fgued @) zﬁﬂ 1(1<£i"eaﬁ(ﬁi HEEQEEéRleEngEt iatredse Zbﬂotﬁ}ﬁl@ sensitivity, as has been

dem?{‘é{ﬁ"l#t‘{byq‘?tﬁ}er elgk a'i‘ %ﬁ’?"c?f %?S?F%Q%éﬂs%ggé&%gt }??S??\fef‘ﬂts suggest

that ATBR3S Wtﬁ (HRPsig@itipg] gabegh SiERON (ﬂﬁﬂyymaﬁisb bfbl]kbvaﬁg inhibition of c-met
signa(éﬁgfarn gra %%8 bb%?gofzggplgﬁtg)% ger (’3£Lw1 (ijglet and HER3 inhibitors for the

treatmbi@of tawodrnescent kit according to the manuf acturer S

meta:h@Meﬂn @I ates were |ncubat ed overni ght Dox was

ed t | ates to a final concentration of 1QOng/ m .
Marg g‘t g"(ﬁg?'g i ncubated for 48 hours. Fol | ow ng
I nEBal dhdfet cadie s sagiee at Y@ inZRRMI Tan irfeﬂlﬁmged],talﬁlhg % Tet-

Frec LS TR EmeT B 0 g8 AT oA L0 ey g A e g neoar

overgighwn Medd wae w@ai’l\dﬁldfrésh nEAﬁS/ Db gl dﬁxu&dlplﬂ‘ﬂﬁdﬂé inafbated for 48
3 E9
hourl b GFR RS P8 1 RAap R R0 et R oy i hfates were

1nculom2dddea@1@8dlenfaﬂ &8 h(ﬂ]mihdfrﬁﬁel] &plﬁbm‘exds deterb(ES ubiug Celf TiterGlo (Promega

T R kSR ARt B0 B GREDS el ror: and

Doxwdnh®l TGEcubat ed on ice for 30 m nutes, then washed once
Resi ith cold FACS buffer and resuspended in FACS buffer
E’Fus 7AAD (BD Pharmi ngen cat #559925). FACS anal ysi s
wa K npekdlb o Dﬁdmmplfecbndﬂg)ytsh)RNheesHEﬂ’duﬁ agiizhiifieant 8ecrease in cell number,

1mp1¥1n§r:) ?gc(%%/\éﬁ? 1nsc lle\rl]lganP aé{ 1o dFeE%lon VE\lg(g:Ii hgangs'vﬁé‘vg )éﬁ{] ?%f(r Verg gapable of
rescud@setlinb@bleriima Esafippeadst mexee pithdubR HGBaypased teisedie atll dumber

som B Y 171 or| £ P TSRO POAFPAREeY SRR g restore

cell meliferadased cél(bfllafblhtyeﬁcd]aylﬁwhltlhemesﬁgfalilﬁg' @eadity ikirhiblited. Thus, EGFR

cenalgt QRS ey ST BT B b P p PRl B

Thest Yekulist soppért tAOB e vf (@B)naﬁbmﬁlaﬂ'aa}t aslec %CM&GFRZnﬁlﬁt(gmnd are

consjs I,?Hé# \%1?}{5 gcrz Q%Eaté%gy %ﬁgegg%o%gltwg%; Fr e gr(l?%\?‘léen%umors were
treath"bmﬂgma tastdnanion bf BGFRmd dmebtdnlhlmnmmamlﬁe 4and | ysates
,Ancutbat§d op ice.for. I h
Dle & 0 1 1n actlvatlo 0 : o
indepntdtitle o atnetrkﬁ EGFlRmﬂfmw Iaﬁd'atl(m andnemmluivef canndt aHarua&d response to
sGrR teorg was quantified using a BCA assay (Pierce cat#
.~ Resul ts shRNA- nedi at ed knock-down of c-net
Mateiprandedivds educed pEGFR | evel s and significantly

Cells: NCI-H596 cells were obtained from the American Type Culture Collection (ATCC)

and were maintained in RPMI 1640 supplemented with 10% fetal bovine serum (FBS; Sigma, St.
Louis, MO), and 2 mM L-glutamine. Cell assay media was changed as described below depending
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i ncreased HER3 protein levels (Figure 10A). FACS
anal ysi s reveal ed i ncreased surface HER3 | evel safter
wa@200ettitepockdown (Figure | OB). C nmet knockdownP@TUS2009/036314
EBC- | shivet - 4. 12 xenograft tunors resulted in an
increase in HER3 protein levels (Figure 10C). These
upmﬁgigmggﬁgﬁstrate that c-met activity can regul ate HER3
ex Ihas®iuids ahé Gedwth Hoeed: Filomaiblayd MeiNmeb wierhion Gémentech, Inc., as

resulted. jn i ncreased HER3 prot ei evel s and
dese b B B e e et ™ o SEohR af ter
C- minunophdctpithtiodn andshmniukiebyttidg eCdlle wiecteeseceraighoa 0ilfe

i lin GFR i gands ( sege .Fi re 9) and i ncrease
s AT gD SR 1ok R Bn b ATt Tt ool i g G TRERRe ext
HGFféhiilﬂ T@g:ﬂli@ﬁﬂ%ﬂ&é %ﬁig%%dbﬁ’—?@tgggjéﬁtgg ;i‘mg _(I)_t':] haXabitedd, @}lls @kre immediately
I N ncer es " - ese resu S X
washed) grgedp icg fojd Pﬁﬁﬁéé%ava fﬂo Y elygis bilfepfatTi #?éoﬁﬁvﬂi’w@r?med with 1
mM 632D oM By follBGTne & 6tedse hibMoRRg Sigha idat #/3840) OfhoSphaRte Inhibitors (Sigma

L e
followe @By ERMng @f 140M0 ¢Rh,-20EXANT. EPrdtein cbdeirapidh WMBKtimated using the
d@félvatlon can restore cell proliferation and
Bradiord 353yt v of cell in which cmet activity is inhibited.
g/gggl;l iyaliulss wadiel ggaelij melbg% Eaﬁg!onﬁ)rgmmg@!s s, ewgzgg}s ile_ﬁae dorREntration
I n . . medi.um (cont.al ni n o lel-
of BB BRI EP BRI 5 1 9§ © agigien ﬁé} - gg/sample).
Immawlgpmlplitatwna&ae pemﬂ]d e@lvah efah Weihe fdllg@ﬁig&}lﬁibf%g;&fgfﬂo@lfgnj ugated
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washgs WHR Iy BHff%élPﬁs S‘f?ﬁﬁ%wlyv%a@t%fe@{ %gmsﬁ@a&aw ) ceipiping beta-
merch)tbﬁﬁaﬁ%D Kﬁ%{;&%@ﬁ h#ﬁgcﬁf?)f\)/l} %at@@%lloﬁ)il&k%gl Hy/emh{g& WODQ%ggradient gels

; X + a; + 5n HGF, an
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Menibyar?ts)h%proellsdd!iﬁ s nﬁilét/T«Bﬁi foni hi, R raltuli the prap&iew ot iththe gﬂllbwing phopho-
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al t hou ppeared to rescue. ce unber sone
BuffgyPyeese %rgh%%l 0%:%1.3 reripjaled wikpfibadicy é%ﬁ@?fpﬁtnéwﬁﬁa?@ﬁﬁ#m
Biotébﬁltdla’t/\ﬁ_)ﬁ—%@{; EGERI (M]BLCl@elt’ﬂ #n\;ﬂstzmgebeﬁaez{clﬁn PSa@tal (rex %bieamowg‘;&s Cat #SC-

e viablil)jty 1n cells [ -net signalin

1616} Spepndary F‘%“bf’%‘ﬁ% B5'E 8‘6‘?‘“1%41%@? J aé%@ﬁ%egﬁe%?& 3?‘??&1?"%#?&%?”% detected
usind MBECY, M&RieisHer Sh@itahirfigecaimpansished for | oss of

oo CEba et 358 allsidhiy bt <elibre Rt Bt bt at 1x10°
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. Increased xenqgraft funor cacy serve e )
stimylpfipn, with Asay n}@ﬁ@ﬁ%@@%ﬁ%ﬁ ‘}“E&GE i Iﬁ‘g?i lﬂ"t’(’j‘fq’ ‘E@?gd%mumple
concentiEbnsiaRf Wliihdlﬁs_f 1atef, Eéqmi@ty 4as ?Ea@afEG:EﬂRbﬁn@the @é_tltiit&’@@io@ﬂmﬁﬁescent
- I results In Cl.lV on o . C-nhet Interacts

Ceu&i@ﬁ“ﬁ’é@sﬁy FPﬁ%‘Eﬁé‘n@%ﬁiﬁqI’;ﬁ}& c-met or EGFR pat hway
Residstivation, and activation of c-nmet attenuated

response t
Aet?vation ofo -met with HGF results in activation of EGFR.

Since activation of c-met resulted in the upregulation of numerous EGFR ligands in NCI-
H596 cells, we hypothesized that c-met activation results in transactivation of the EGFR pathway. To
test this hypothesis, NCI-H596 NSCLC cells were treated with or without HGF in vitro, and cell

lysates were analyzed at ten minutes, 24, 48 and 72 hours to examine EGFR pathway activation.
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EGFR inhibitor. Materials and nethods Cells : NCl -H596

cells were obtained fromthe Anmerican Type Culture
w@iactehon ( ATCC) and were mai ntai ned i n RPM PABULS2009/036314

suppl enented with 10% fetal bovine serum (FBS; Si gma

Acrigtgn ghaheratPaieg SOl fna i R M B Rk, Ihasetcn of
pEGER [etl wasbscrvEt @¢ aaplga at ieGg ﬁ“émﬁ fﬁﬂomlvkﬁm@a gﬂémla;onﬁugg@ﬁmgxhat c-met
s G e R TG s 26 e BRRR S PR were

obseivmimmm@lmf:nme p@hts (m$4&;raﬁld TMmmdblllmmg' HQGF sGehlhtson)Higire 12). The
10/ BSA/.R
celaGiPEFR aRSRER St Ss R it bR e e Sosrsttiagesuts in
increas&ddggession@AEGHR ligendt, evtilich colidt bal’@po'ﬁﬁiﬁ}ea’oﬂ depaatis29kse) EGFR
ener.at ed - hou At the arvestin

patn R BT PR Rl B RLEO R wPlug BE el e iidager ime
poinB3yind geﬁiaimgelhtﬁlvelyy}ﬁg}s cinsfsfear w1ﬂﬁﬁa'd2#zgﬁﬂ3')1 heigppl enent ed

Vit et e & R Bt of MR BB HERT At grergrwes

( SiCgrmamGadprétiR2Baxatrtndd8 {26 )Ps) Wak perlNadMWOd darecnikd/Bhether c-met

S ) ) d 180 t at t.4
and/ ?{%Rg%}li‘pﬁ;l%gﬁ r%sftlfﬁd]b&yrs%ﬁl] assz)ﬁlgﬁ(?rﬁof?f%qe% thr%gFE( INlCCM%g6 cells were
treat@bwiglent ligahd, QG Feakne HGHE bed otURE g pluh B GBrfadfoanidutds@ay hours.

th d d t | .

o b T 8, L5 S5 B LSRR S0 BR or e
phospiy/-lyauRiag (48510), rﬂmmapk:eﬁat pitated (Figure 13, equival ent

| t t . 6 le). ) )

| S PR B i et s SRR Phenssietitay i and ot oer
time fpointsouiden ge-ait dnkd (pHGER levaly zha@&eppbdnhmgaﬁlg thacdvindt 1(118ﬁln1teaw1th EGFR

t
resagled g6y SRR PR e SRR et P Gl ORI Bt for
phosﬁ&ﬂ@fc@ﬁle V\ﬁfeﬂecphaﬁif Romd @- M@ctﬁ@ﬁc&tv@fs ,hgékﬁ dep@idaitghd attenuated after
th h | b
e R S S SRR T S
pEGBRi@nie ma:phumhﬂdm dlan pSaRRllesls Wk ey cth @ated]lf etre Stimulatcditvith TGFa
C fol

4- 1 t

o AR B R A8 BT s e
that &bhipdmva:y oomlgtbe amvbﬂed)irtdemdqmﬂp ofcehigrnesherMenbr anes wer e

bl 50/ k/ TBST ,f t d,.,.

i CROGE PoETs e SR rvPBdy SRR filGie PEERS dibicor ana
treata@ntiviiti ce icetkr umzbbkﬂ)emm{b re@‘uézf hetespquiyn HIBROnkiklpst at e

EGER | T ' Cat #
2007 PR falb areBer ke o EGER BdRt PRAL LR L OL BT kg in e

preseﬁiué 6HGHaPaﬁteﬁﬁnﬁ‘ﬁted#y J?étiﬁ&ﬂ)celamdbmsf viteo g@an\ih thia presence of erlotinib

and O(f e Con(ie m&& e% I‘ E@%ﬁ%% #5 %ﬁlﬁ%%%%e tﬁ%retsponse of NCI-

N39@adls b riBanib acelly ware Bhrﬁlﬁletedhwoh oGt esreaiad witbeHotih@lAmjllor HGF, then cell
v1abnf? oapoa!lasr antl bodi es were obtai ned from Jackson
‘?Srsatsél des. I'mmunobl ots were detected using the ECL
MethedeveBof HEF shawndfnagity Eﬁ‘ecti oo etevedddigns erldGalbt however

sens%/\él?y {0 6:rlgt;{nel dwasnc}/ramatl Olli ? 1\41I aac{g)lsellél(e% Qfggtan%lngr aB le-desc P(fentrations
incrdased 3Biduraa i), aspie&fa&é by mcRBsMi cdbﬂhlahnylun@):r (fheEé%:oE&ﬁor(saQ"heBy data
indicgg%ilalfl %F%\ét?\;agmg htI the 19[%% p%{h\x;ag is sufficient to attenuate the response of NCI-H596
cells to erlotinib.

To determine whether the combination of c-met inhibitors and EGFR inhibitors reduced cell
viability of cell lines that are co-activated by HGF and TGFa, NCI-H596 cell viability assays were

performed in the presence of HGF, TGFa, and varying doses of erlotinib and/or c-met antagonist
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stimulation with assay nedi um containing 3 nM TG~ a
+/- HGF. Erlotinib was added at nultiple
W@ eanteprt i ons and 72 hours later, cell viabiPCT/YS200%036314
nmeasured using the Celltiter-d o Lum nescent Cel
Vi.api | a Pronega, Madison, W). Results
mnﬁﬁﬂfﬁ%@%%%ﬂ cynét mﬁt% HGF results i% activation of
EGFRsenSi: oiCieGRettdnvatd Itafpoﬁsfe(b-f Ve -H5e6 edl ks @derlofinib hElgure 15). Inhibition

or g Bt i e e B S oL TR i B o s

suggbsmmg rhanm&ﬁdnvatth omecoindtHGEF REchRt@atdaaye cohbidagat effebis $mpacting

the - 6 NSCLC cells were treated with or
Cdlﬂ%ﬁﬁ %?é¥1?§£@$$ﬁgF‘and cell lysates were anal yzed
at Thiesn tédcthidit, ﬂ&$e Blbljes 48ppan %eﬁ&phﬁ)ﬁhﬁ’s&hﬂt act@xt@n of ehelcGhdR pathway

dlre%l]lg g{} y aﬁfﬁ a?,o It v EOIE%:]ﬁ Otlé]h gﬁ%(ﬁ[éi %gggln& u)fpgesilﬁsl as well as

throdgh ditedt irdd¢taddion b&@éﬁ d-@stehd BaBRODESE wedltsase @asistynt asthtdeimatically
tion t ha

1ncregseﬁg%r?o§aa{ftlot%?r eéﬁc%&{lgggrtw \Qfﬁeglgwg%& évlevg%gtgg @%e combination of

EGFngmahmn@hbﬁmgaﬁenﬁ&yo Increased | evels of pEGFR were
inatj ng % ' 7ted in better

s j_! C CRE- W1 l 1 & d 8
1nhllﬁitﬁin§?j_ Qd)ll%ﬁlaﬁtmw&ﬂ mggghlng phwaS il GI Hﬁ?(ﬁ){eﬁb @t tuwdotsh
Mat b 2 g%%g that c-met activity results in increased
HEEEE L f EGFR |igands, which could be responsible

f oNGdelsay Fld_HG‘FQFIE 01D ﬁenmum W&)}l—gﬁgﬁ kanagrafiwerk Bstablished in
R P SR e PRSP Bl o TR PR § ) o300 man

priohb gtatmeonBositewis prbllTneﬁ heddadtad Shhabie 8]G3rﬁ:ﬂy,CMBtMAb (30 mg/kg) or

meelyRb RS s et St lR O B8 e Rt indiiloso ekt Taiste (veT) or

erlotextp@s0 mg/ﬂtgﬁw(sabsddlasblmMS? Boupe(1 8 hf)l’mﬁcet\@ertdattl&mmbd]ﬁld tumors and

plasrﬁ%%ogle%gd[ é;[ é g]ggé %gl%rf g4 hg)erTR %gs:\{fei\ll\ﬁl % p E]éﬁ in k&?(ij %@%ﬂ and then kept

at -7¢°€l ung1 theyr eert peatsed fad infunoprkdipjarion anlGmaaha@ting1G-
al one, or TGF-a plus HGF for 10 m nutes or 24 hours.
Following this treatnent, c-net was i nmunoprecipitated
foll owed by western blotting for either
phospho-tyrosine (43 0), EGFR or c-net. GC net
i mrunopreci pitation pulled down EGFR in the absence of
either ligand and at later tine points when pc-net and
PEGFR | evel s had dropped, indicating that c-net
interacted with EGFR regardl ess of c-net or EGFR
pat hway activation status (Figure 13). The c-net |IPs
bl otted for phospho-tyrosine reveal ed that EG-FR and
c-met activation was |igand-dependent and attenuated
after 24 hours. Activation of c-net by HG- resulted in
co-i munopreci pitation of pEGFR, however pEGFR | evel s
were much | ower than pEGFR | evel s observed when cells
were stinulated wth TGFa al one or in conbination with
HG-. Activation of c-net or EGFR by their respective
| i gands showed that each pathway coul d be activated
i ndependently of one another. Activation of c-net
attenuated the response of NCI-H596 cells to EGFR
inhibitor and treatnent with anti-c-net anti body
Met MAb rescued the response to EGFR i nhibitor.
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NCl - H596 cells are sensitive to EGFR i nhibitor
erlotinib (TARCEVA(tm) when grown in the presence of
wa aea/11m81 denonstrat ed by reduced cell viabil i egT/kz9n9/036314
grown in the presence of erlotinib and TGFa. To
det erm ne whet her activation of the c-nmet pathway
coul d change the response JFbIREI N596 cel I's to
erlotinib, cells were stigghabgi th TG-a, treated
with erlotinib and/ or HG-, then ceII viability was
d nodest effects upon

cell sensitivity to erlotinib; however sensitivi té Dose
erlotinib wag dramatical ly reduced in apipse- Bepehdeht volume
Group ™R3 SEx asM‘a@iaW”%ﬁEé at ' 98§e Fx’@&&e%@?ed (ohg/Bsy e(l%é)rnl) as  (ub

reveal ed by increased viabrlity under
1 condFti onéchigtpese PRalR @ﬁ‘%ﬁ QHE at@lht)uflsiGF Q\ct i vat |Oon of 100 (ca.)
the Met paM@vyay i s suf fpredrdetumer harteshuat e t he
response -H596 cel MetMAbdniffet 24i b. To determ ne
whet her t]%eu mbi nati on of wuredridrnhi bi tors and EGFR
i nhibitors reduced cell viability of cell lines that
2 areS/Eo- adictMted BY; HGFOaeed MGFat 6 N@irs H59®) cel | 6 100 (ea.)
viability assays were paidrao menorhartdse presence of
HGF, TGFa, and varying dM@MA}i‘z&lﬁd@ii nib and/or c-net
ant agoni st anti body Met MAb ( . Presence of HGF
att enuat ed response of NCI s to_erlotinib
3 (FiYlire 1Byotmibhi b illon QFcet(ﬁ@O%mﬁéf%at oy by et map 100 (ca.)
dramatical |y restored erloyfsnios teB8®WaArtj vity (Figure
15), thus suggesting thatharvestaMegMiAbni t h c- met and
EGFR i nhi bitors can havéuffondt hats pnoref f ect s i npacti ng
cell,pvia in in ke
4 togge/%:h Ehf) %{}%Jr F E)gs%gqs? &ls%g? I% at pO%QI‘I-égI s%7hsat6 100 (ca.)
actlvatl he c- net ﬁ:‘{% tIy activated the
EGFR pat hway, both thr od‘@‘ﬁ’e? r%f " EGFR i gand
expression as well as thro rsd?rf%ct i nteraction

bet ween c-nmet and EGFR. These results are consistent
W t h dr armtl caI I y incr eased xenograft tunor efficacy
BIYROPTAGIPE sk lennpgaplelottings At erogeist tmprsdorawerpiin aaalysésn tumors
wereq{rst%%g%eﬁﬁgd ﬁsu{y glés@ Bbdiﬂc& Qf[tﬁ l)glg)ﬁml(@el@lgnalﬁﬁgmhﬁolg , Inc.,

mbi nation treatment wt ant agoni st an
Dana BBt gl T BBE GrT it Doty ig8itr cockiarl, and

phosRlIECIa@o{sj: fi@loftbi QBAD LYY (i hdl sl 90 ﬂln!up %@ﬁt@%éé%@mcubmd on ice
-H596 xenograft tunors. Material's and

for oNChUHBBEhen cepiEfugyg arddi000 X &rferdhamingternod SopeneprBgeted. Protein
concéﬁﬁqgﬁs%etréddﬁ@ﬁlﬁleg ﬁg:ll?ég[lhé Bhng Pﬂ)tel'lWAg_slgf:KTgPé% Iﬂldn}@o%kfﬁﬁi IL) and

described in Exanpl e 4. Tunors were allowed to ‘grow t
sam(RQovBOEpRBLIpHddo ot mqﬂeeﬁﬁeﬁﬁmmSDbé |Irrggof\nasor@emﬁwmed to pull
dow%e%ﬁ%ﬂhp edhgl i Eﬁfﬁh@c §/Iet &l*&dﬂayantlﬁ@&ymte( 3 %t&gﬁolgy, Inc.,

fer was dosed i me zero hours (O

Santgpruay (A ledoniyegekagepeebradse pi BFER, unog jhedil- r | attibpdyd MBI5 doc.,
WObHHlI K@) at\?e 0@%%% ith %iaﬂ@n 1ﬁleh'>9=ﬂfs %Vegengasﬂgd)threleﬁ@s WL %sis buffer at

hani zed and tunors and plasma collected at tine
4°C f@BQW‘éi Ryzgsupirensionig gy Novigke ' as-Shvg e SP§ Aawning Bpffepngitrogen, Inc.,

Carl$bhd r@g%%tﬁﬂﬁgbgmwkﬁ%%ta%erc ?Q)g&}aﬁmt £dr db& v dMelfblots, 50 pug of tumor

processed for | nmunoprecipitation and
lysatg wagleadsid oet lp.l’ﬁrg Sqr@g]egwge then analyzed by SDS-PAGE and immunoblotting.

Antibodies used include the mouse anti-human c-Met DL-21, mouse anti-phosphotyrosine mAb 4G10
(both from Upstate Biotechnology/Millepore, Inc., Charlottesville, VA), anti-Akt, anti-p44/42 MAP
kinase (ERK-1/2), anti-phospho-Akt (Ser473), anti-phospho-p44/42 MAP kinase (ERK-1/2)

(Thr202/Tyr204), all used according to manufacturer’s recommendations (all from Cell Signaling
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Study Design Dose Test Dose. Dose Cone. Vol unme G oup
No./ Sex Material Route Dose Frequency (ng/kg) (nmg/m)

w@ pd0p/1116%7 F Vehi cles: PO I P Once (MCT at 6 hoReBUR009/036314
100 (ea.) MCT; prior to tunmor harvest, MetMAb Met MAb

e Y o R STAK B Bl B B G e
Gilbwe;trmléngAaénm Ot Sntpfabblt A&xmlﬁorﬁd Otdlgilar RGhes) e.Qp@ene, OR) were

b 50 3 100. (ea
wsed P P S EP R DT o5 RN B\ ) b were uantied
and 1idinalized toxotal Iﬁ’ﬁﬁemllﬁem@ e p(EéilF Ratvertbtl BGFRS uding an B0ys3ak. imager

ours prior to tunor harvest,
(LI- (E%%%}QB& %16“ IWF | unopr eci pi tations and
Resdlmmunobl ot ti ng: To process tumors for protein
first horm ‘ﬂ ized u
a

n U r
08 o0 B PR rih e R g LU AR ST n th
NCIHH3€6 hu—BﬁiW@‘ SCIDMAYyse Sttpplaénmidtiedd Wbité'd WwitMEENSmhibitor, c-met
addi tlona prote nhi. bi t ockt
i Sk i B B RO SRR S ity PGPS mice were
inocBhted withi NS J-HVD) celll&ylﬁﬂﬁlﬁﬁrs\bﬁﬁlﬂlsheml(,‘Mhﬁévﬁﬁsl@ﬂleﬂcﬁﬁedf (Ofrncé)mﬁlors
reacl}ﬁg ﬁﬁ?s%gegv%‘e%g SQ%%@PI%JE% S deé%%:\ieglé/tgéodlpeci( 1}3}% &j{;@ gﬁoups ¥ Rased upon tumor
volume agkdulsing tMaObuiverablede t Rt Ate dadidisdig 4tHoers BEA( tb ItI)mor harvest
ProtenAss Pi er Rockf or d L

whergas B 585 e bnbutrBe fem o Por oy e iftaEsrgn e
relatile balfjfeaff cdctinierapbytvabas. wast hussdmico watd duthdnivel dvBtumors were
T TN R TN e
phosplﬁmjflallg(aﬁrekiotagﬂbtoE@FlbeﬂdSnd BRKHG-R, USI ng the M-12-1

qver njght with,

ot hmentSfuoneratilionhbiof o« e REL AR biTzre

3. 6%b of Yahicladonddl (Fighie dap dndoyombésd spensit Gm]tththXb Nay exfotinib resulted in
inhiblfdnt ¢ é%e(t:p h%%iﬁ%ﬁ'@a g+/- Byt {{5 t’va?ehb"Ye' o2 B urt 16 0.039).
Trea’(m&tnawmémmpib@dﬁnh drigire 16)akid ahit redlate Adsttphbsphlalylatien. Teatment with
erlot2ib A15H N hibited phosphorylation of EGFR to 16% (+/- 7.9%) of vehicle control and combined
treatment with erlotinib and MetMAb inhibited phosphorylation of EGFR to 19% (+/- 15%) of
vehicle control (Figure 16). Treatment with MetMAb alone also modestly inhibited pEGFR to 62%
(+/- 21.6%) of vehicle control (p = 0.006).

These results demonstrated that MetMAb and erlotinib each effectively inhibit activation of
their respective targets and that blockade of c-met can inhibit pEGFR response in the NCI-H596 hu-
HGF-Tg-SCID model.

Combined treatment with MetMADb and erlotinib also resulted in more effective inhibition of
PI-3K/Akt and the Ras-RAF-MEK-ERK1/2 pathways which are activated downstream of activated
Met and EGFR, where the pathways act to activate tumor cell survival and proliferation, respectively,
and help drive oncogenesis. Phospho-Akt and phospho-ERK-1/2 was examined in xenograft tumors
from animals treated with MetMAD, erlotinib or MetMAb plus erlotinib.

Treatment with MetMAb alone resulted in inhibition of pAkt to 72% (+/- 27.9%) of vehicle
control and inhibition of pERK-1/2 to 72% (+/- 40.3%) of vehicle control (Figure 15, Table 9).
Erlotinib treatment resulted in a more robust inhibition of pAkt to 45% (+/- 25.7%) and ERK-1/2 by
39% (+/- 8.9%) of vehicle controls, respectively (Figure 16, Table 9). Treatment with the
combination of MetMAb and erlotinib showed improved inhibition of pAkt and pERK-1/2 to 24%
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| ysate was | oaded per | ane. Sanples were then anal yzed
by SDS- PAGE and i nmmunobl otting. Anti bodi es used
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inhi bitors. Twenty hu- HG-- Tg- SCIr'D mi ce were i nocul at ed

with NCI-H596 cells and tunors established, as

previously descri bed. Once tunors reached sizes .

befiggen 1?%@11@ HB disgrammatiealixspamasjzsrioge gf figpgedingh disclosed herein as
follolv@ur groups based upon tunor vol unme and dosi ng was

begun (Table 8). Met MAb was dosed 24 hours prior to

tu zﬁﬂ-mﬁé PYESETRWeceasxsessert inAYSs Livees!! disgseard Binmsiir s
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the relative half-I'ife of each therapeutic agent. At

24 (HEunds actiyity acsaiydy etrpladi cxeigssipnf HER%* s were

_COM) eﬁd&%ﬂtr&ﬁgen'i WIbed l%ﬁﬁ(ﬁin@ép‘@ﬁ&ﬁtsgﬂle{ $tivated cells from c-met inhibitor-

I'mmunopreci pitations (1Ps) and/or inmunobl ots agai nst
medigtsd &shof jabdittedndnd total Met, EGFR, Akt and ERK-1/2.

Tr egORAbctWafidh MRICMAR RhQNE AR ih 8ol dd kM1 tion of

c-met phosphorylation to 12% (+/- 3.6% of vehicle

control (Figure 16), and conbined treatnent with

PartRlidYOPrefbhegy | Otinib resulted in inhibition of c-met
phosphoryl ation to 6% (+/- 3.5% of vehicle control

( FRYtrera1d) JoprkosoBgyscl Fr ElatahtntR. it X, 8pteotS follbarzeheSctier, E,
Dondvah IUAS Zikoadi 1 MRhalbFRUECGH; NakanRPOSPNAIMb ab] 8- Rosen, E. (1992).
Treatnment with erlotinib alone inhibited )
Scattsh &sisr gig | hapateyteogroEthRetog acgyiipsy/propprtigsq andf meedpiigm.eCell Growih
Diﬁf&o%h_@nd conbined treatnment with erlotinib and
Met i nhi bited phqsghor ylation of EGFR to 19% (+/-
158%pngrBekraniy Scdegitir o ZpFilguthe. Vo) Bhaweekt Msndozs Ny Holcomb, T.,
PujaM,eKMgtin@h,oﬁ, L@L%@e\%@iaeég k)(n(g'emhl.pSJh%qllﬁg(iBletr,qJ.,G‘afo {@k(a'fr{a'singhe, D.,
21.69% of vehicie control (p = 0.006). These results
Yaughe RoRRYGD) atommtic fyRxatines haap tondOnsegeaiq Pslefioa o€ fylet in Lung Cancer. Cancer
Res, 86 [18Cisbweby 1 nhibit activation of their respective
targets and that bl ockade of c-met can inhibit pEGFR
r eSpshge B nFowaiendMpbopory L. Napoley. Ma)- DB Bt Langton, W.Y., Park,
M. (mi Mﬁgti&f @@{hg%@blwﬁ@.dh@ﬁimw_si%r drPfHe N1& I@J:e%f?)r tyrosine kinase

resulted in nmore effective inhibition of
converts it into a transforming protein. Mol Cell., 8(5); 995-1004.

Ridgeway, J.B.B., Presta, L.G., Carter, P. (1996). ‘Knobs-into-holes’engineering of antibody
CH3 domains for heavy chain heterodimerization. Protein Engin. 9 (7): 617-621.
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G., \&g%g?l\k/ﬂ ﬁﬁ}%) Lt Rk{jrl:egid}gi}o erl%g(lzér%d | (r)]f ]ﬁ]&lrg.tl’)l n?et -expressing

xenokfals 1d 2 nby sﬁ@%((f-h{nmuﬂo&ﬂﬁ)r(mﬁsedeﬁb@ krensgatid fdﬂ}ﬁman hepatocyte growth

ive Table 9). Treatnent with the
ﬁmu@aﬁﬁFAQ?? hx5% #ﬁﬁ%ﬁﬁﬁh erl otinib showed i nproved
in lAlltmeglhOIﬂ: fb]fegcplﬂé(invafmdn pE&Ri€erl deicribad ﬂﬁ%lt/detaﬂ. By 8% oftiflustration and
i.cl e contr 9% 9, of. vehicle co
exan}pz S Oé Cl%uirRPéTSyOfo ﬁﬁr Mroef %ergt%%?ge ge) des?ﬂ%tg)gs AL SRqIp rfes s%ohld not be
consthediiag Sinfitalpelet schygtof deribicnteh. t r eat ment wi th Met MAb and
erlotinib inhibited downstream signaling pathways nore
effectively than treatnment with Met MAb or erlotinib
al one. Table 9. Summary of the quantified | evels of
phospho- prot ei ns*, as percent of vehicle control,
followi ng treatnment of NCl-H596 tunor bearing mce
with Met MAb, erlotinib or the conbination of Mt MAb
and erlotinib. Phospho-protein | evels were determ ned
by quantifying signal intensity of bands by Li-Cor
then normalizing to total protein |levels (mnus
background). Data are represented as a percent of the
vehicle control (values represent an average of tunors
from5 treated different animals each as shown in
Figure 16). Figures 17A and 17B di agranmatically
summari ze sone of the findings disclosed herein as
follows: (1) c-net and EGFR were co-expressed in NSCLC
cell lines and tunors; (2) c-net activity positively
regul ated expression of EGFR |igands and pEGFR;, (3)
c-met activity negatively controlled expression of
HER3; (4) TGFa treatnent rescued |igand-i ndependent
c-net activated cells fromc-net inhibitornedi ated
| oss of viability; and (5) c-net activation reduced
response to erlotinib in vitro and in vivo. Partia
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h etl o %o%.¥%1eggll%g g?@gagéégtné IQ Eﬁéé{ct &%‘1}8’15&% a}drmnlsterlng to the subject a
ther&pbdti G2y dRengye SnounBofle s-awdt ,anMngEii amidran HGER Buagonist. |
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Aaronson, S., Vande Wude, G F. (1992). Tunorigenicity

of >t Re FREhRS &{c@alﬁnlc Qdfetn ﬁﬁ%(ﬁﬁ@ aﬂﬁ@@mgtq{as b %@neral formula I:
hepat ocyte growth factor. Mol ,

5152-5158. Zhang, Y-W, Su, Y., g, N.
Gustafson, M, Shinoniya, N, Zha P—(@D B.,
Tsarfaty, G, Wang, L-M HayR\R e Wude, G F.

(2005) . Enhanced growth of hunan net - eRApressn ng
xenografts in a new strai noconprom sed mice
transgenic for hurnghep_t ocjte gi¥owm h factor/scatter
factor. Oncogene, TOL- 104, Al hough the foregoing
i nventi on has been descri [ some detail by way of
illustration and exanple for puyrposes of clarity of
under st andi ng, the descriptions and exanpl es shoul d
notn fiorfansd witkWSa% 757,494, im@ridigtcs bapi Wf refdience, wherein:
invention, What is clained is: 1. A nethod of treating
cancer fhisd> dubj®ct, conprising adninistering to the
subj ect t
ant agont o and mﬂ%&é@%ﬁ%ﬁ%@ﬁ?&%ﬂ“ﬁ@ﬁ Sondiind g7 pBlogen, halo
hydrok giliydigx yainéroe carboiye nEF Buamtiagomiesi, bbamoan@anmnadthyl and -(C; -
or mu l : 1.in accgrdance th S , 498,
Ca UGS Laisay et B o b bt mis 1 2,
or 3; e@PE‘ac‘RJRI'1§1ﬂd€§&ﬂ%ﬂ@ﬁ§€léc‘{ec§@$rﬁq{99ﬂﬁdf6 Qm ABR sG6PuRed by

consi sting of hydrogen, halo, hydr oxyam no,
cyangamb ok R%Stswal@cte@ frani G geoupLRoBbistong @Yy&anRg -NR?R -C(O)R’, -

i f [ k
Tl s T R T
R’; R hid@ierpiendr-WRSRF eatiebiédtamr&a paimhd% @rbrdinb, pyrrolidino, 4-R°-
substituted b Yano wher ei n is selected fromthe
PipeEziy Mewsdagﬁflhg grpyralon:1ers-(Cy r\ﬁzﬁalmlene)@@?wz phenoxy, phenyl,

Py e AR YL Gy AR 0 R S Y 3o

WhefeINRﬁlRﬁllkyl Mdigics @l R t-@ﬁ fand FNR?R%JT@ dpmallyr@nhsshoitemby one to three

halo} 4;u %1%%5'(]2{]1}% tbq: alllz\q)g]( poigti g%%ZR'as:j @R R 6d 3 O| %@H%lbysub stituted by
1 or Qﬁg) Blhpefa'RfWhecrHl{nftﬁ@ gﬂr%l rg'glegés & éﬁﬁfbﬂtlonglrkgbst{tgetﬁs % optionally
substlhﬁechlbylyalo nDRetw1&s£h|e PrdRBs0 th&]%@/odmbreaﬂﬁiﬁﬁeereame attached to the same

carboﬁ) %Oonal |y substituted by one to three

or cach R!is independently selected from -NHSOQRS, phthalimido-(C;-Cy)-
alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-
yl, 2,5-dioxopyrrolidin-1-yl, and R'°«(C,-Cy)-alkanoylamino wherein R'’ is selected from
halo, -OR6, C,-C4 alkanoyloxy, -C(O)R7, and -NR6R6; and wherein said -NHSO,R’,
phthalimido-(C;-Cs-alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-phenylureido,
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hal o substituents and the al kyl noieties in R5, -OR6

and -NR6R6 are optionally substituted by 1 or 2 RO
w@e@apsievand wherein the al kyl npieties of saiBICT/US2009/036314

optional substituents are optionally substituted by

hal o 0 t the VIS ot t eroat ons e
2-oxggyrialflindpld s shatoy aBiE e & oG- B R petmodt aroups are
optld)rfhﬂ?@ﬁm%ﬁédl Yy $k Q%h&@ltﬁ&%d%@gﬁ@,selected from halo, C;-C; alkyl,

kyl sul fonylam no, benzam do, benzenesulfonylanln

YM®,phényﬁmhbnﬂodeMdkaﬁynwo||d|n lyl,
2, 5- dIOXO rrolidin
Rio- ( oo BPeishbhis sy Bdheevitvti crbonsipathidhtey ais
attadhdl @ forf65-8 Grentbbrad hahoyt Bxdes L6 Feteroatdths HRGRE;from O, S and
and wherein said - NHSO2R5, phthalim do-(C

N; 1-c4- alkylsulfonylanlno benzam do,

benzenegul, §
3- pheny " e o % Oo)?gb Cr6raélfyl &ptlorlmll Isubstltuted by 1 to 3 substituents

1nde@erﬁ}edﬁlpxﬂwed Bomdiaiv, IC—l-}(I4,allaJX(§i' -NR®R®, and -SO,R>;
R10- (C2- CA4) - alkanoylam no R1 ps are ptlo ally
subst i t s Opy a1d gieh é‘slﬁﬁédﬁpﬂi’r@ﬂ{f%sq ?ﬁﬂ%dpfg r%gen halo,
hydr%% t@&ﬂ(ﬂo 'Nmi@%r}cfél 6, Qﬂk%)@ WY@ the JTRYIIARESY d‘f%ﬁ'R

al kox groups are taken together
growps alte; o:pltlena:lbyr sblbststuted ‘th1| tol3 stuh@uaﬂeumlbpaﬁhﬁhy sabectqnirﬁnm halo, C;-

red,r t includes 1 or 2 heteroatons
(Ma@QF%nﬁggﬁ; ﬂw%aqgeg'd N, R2 is hydrogen or Cl1-C al kyl
opt i onakRlys SRS Yé%ﬁﬁgllpﬂnjwﬁe@elﬁ Réhﬁ-%&ﬁdg@ﬂbﬁcl -C¢ alkyl optionally

i ndependent|y selected from hal o -
SubSIl , hydvaxy, JORRPT -NR'R™.1 or 2 and each R3 is
|ndependently sel ected from hydrogen, hal o, hydroxy,
Cl1-C6 al kyl, -NR6R6, and Cl-C4 al koxy, wherein the

al By IThewi gliddast cdimSA ivehef¥3n eQUPER antag@iiitiion ai)rh?ound according to
substituted by 1 to 3 substituents independently
fomgléa brelestpdiirmitipagreup eansisgng 8f'koxy, - NR6R6, and - SC2R;

Py &8R- S T YIERERS, (s ginighoxyauinacolin
4- ylhwd(‘%hydrox%pymit -yDNRER]- afineT e (2reahotnethyd)- ahylmﬂ)phenyl] 6,7-
o S 15 TSNP R S SO 2SR, 7.
dlmétﬁmérqghﬁ%lﬂpzf XI%U(W@K)QJtheﬂyIX larid S~ @IYRRIRGBYihd z0RRLAE!)-(3-

- di net oxqu|nazo I n-

ethynylyZ )neﬂﬁdﬁl@hy]l);adnmgy(@rajplqumngdojlp{rnﬂeyiy-l(}aethafnylpbmyl) amine; (3-

eth%%é%w&é&%? glgeé}lﬁﬁr]yi #?ﬂlgﬁ)ﬂe W y?]) agmhe (3-ethynylphenyl)-(6,7-
metH @ﬁﬁquﬁlﬁmmylﬁﬁnﬂmd r @UdinERxlyGuiftad0iih=201)18-cthynyl-6-
metwlmﬁbwqm,n@z@hwlmewl)) (?mltéqmr@yplmréﬁ@) ymiRi (Fecthynylphenyl)-
[6- (4‘ S%lue%s@é%ﬁ%ﬁ%oﬁ%o{ﬂ)n{] -4- r}_l;l]z la)mrge “(3-cthynylphenyl)- {6-[2'-phthalimido-

cth-{"64-aduil foagldmiay] @hihfzofinyd-y12 (a:ﬁmﬁ& hWMhﬁi‘}&phdn}I})é(mgilemd(anumazohn-
et hyny Lphen yl) - (6- nethanesulfonﬁr m noqui nazol i n-4-yl)
4-yl)- %rmn,s;e( "(‘erQﬂWWhﬁI’fbﬁlﬁ -e(lgrnyl_p enyl)- armne (3- ethynylphenyl) (7-
| | .
metlgﬂgglgg b?%glghég %%ﬁ}lﬂ%i@ c?ﬂ%oﬁle o%(yt?g]?z{ekt%ﬁg rily}ll)-(({&_-ethynylphenyl)-arnlne,
(7-carboingihpkgnyhaze Anrdrg)-(3- ethynylphenyl) -amine; [6,7-bis(2-

met@yg%ﬂgﬂéhlgaa@/]{% { 73 neltﬁyrn(})l % Oalnlnge 4( z)ldop[l?enﬁ) (6,7-
dimethoxyquinazolin-4-yl)-amine; (3-azido-5-chlorophenyl)-(6,7-dimethoxyquinazolin-4-
yl)-amine; (4-azidophenyl)-(6,7-dimethoxyquinazolin-4-yl)-amine; (3-ethynylphenyl)-(6-
methansulfonyl-quinazolin-4-yl)-amine; (6-ethansulfanyl-quinazolin-4-yl)-(3-
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[6-(4' -tol uenesul fonyl am no) qui nazol i n-4-yl]- am ne;

(3-et hynyl phenyl)- {6-[2'-phthalimdoeth- 1'-yl-
wa@aobamgbam no] qui nazol i n-4-yl} -am ne; PCT/US2009/036314

(3- ethynylphenyl) (6- guani di noqui nazol i n- 4-yl)-am ne;

e SRR i) UL PPN AL st i

6, 7!dﬁnaﬁ59§lqﬁqhhmmwqu%ﬂoﬁyﬁc15@1) phdn@l-me! pEeL-12-AftHdxy-
etho@?)r@lgn@@gaf%ﬁi{ﬁmhwazlel mﬂwlwh)enylaﬂeflh@ ni} obiertFHniethoriyrethoxy)-
qum_a%qélne% r](BSEWW) %% iy ngéghll%lgﬁ-fﬁl(a%)o 9thoxy) -quinazolin-

4-yl}ig 9?(3&1@11&71 Z@hih &~ fo- ahlékﬂld’ﬂl@oxy) 7-(2-methoxy-ethoxy)-quinazolin-4-
azi do-5-ch orophegy 6, 7- di nmet hoxyqui nazol i n- 4-
yl]-(3t yﬂlmlmlgenyl) amine; [6,7-bis-(2-acetoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-

phobdr B fePEn Ll Ay épgﬁﬂ&ﬁlnw%Lm%oqéy.aﬁ&(%lqhma%ﬁh%- sloxyl-

ethaﬁﬁt fﬁam%bétoxwbthqmy)ﬁhzz}hieﬂméysekﬁoxgﬁqmﬁazohn 4- yl] (3- ethynyl phenyl)-
ethansulfanyl qU|nazoI|n (3- ethX ﬁ heny
Yy

amnien d7-(@ehipreriofho kb2 atﬁth%z/oqth%ya qwn)aqusl ethynyl “phenyl)-
amlrzeef[?y(g?ﬁlrcr%tt%ﬁgl lefﬁ%&% @g% eltﬂoxXae[ﬁlllc?& gul(%%oohn -4- yl] (3- ethynyl-phenyl)-
amirfe; %ﬁ[@-é%ﬂhﬂﬂl-]phamylammobﬁ ;(2 Hylds}x@ae—thm@l}quym(ﬂllx?)yloxy] -ethanol,

2- [4[%3 e%l%ég Ipl?@glk%q h%)ké (gﬂ%%y e%hoxy q%ﬁn_azﬁl lgxyﬂ ethanol 2-[4-(3-
ethyﬁ%nqg@ag)iahﬂndb ecle | meBog Mﬁxw Guihh2eMR07- yRBc_%r']l)éth)anélm[GQZ acetoxy-

bi s-(2-chl oro- et -qui nazolin
ethoxylﬂ-él nygﬁﬁlmxy]) )1u1nam1me4 -yl]-(3- ethynyl-phenyl)-amine; (3-ethynyl-

pher[y?{/ ﬁ? (2‘(:-%16 rg?(%)% hox%% é% ;{Peﬁl Ejgl)l%razmh?xﬁ)) etﬁoxy %%?nazolnf' 4-yl}-
amind®, (3= elﬂi}iil'y( BhagBL [TXR2=rféthex s thaxl )R e o btiyld yl)-3etedHyny

| phen

qumzqum '3’{]-étnﬁ9%y(6aﬁﬁ@ﬂ}ﬂxa%1ﬁ%0h’ﬂ l(zbﬁwﬂwylpé@%}cwm@w(w
R G s R T e L L e

ethyﬂylph@nyﬂﬁammbhX/@Yid-l@]mmhl)namim h-@rl) (3-cthynyl-2- rnethyl phenyl)-amine;
chl or o- et hoxy) - 6- ( 2- nﬁiho ethox olin-4

[6,7- bg,q {22 gthOéY-ﬁ g;y)_ @.Hgﬁlﬁﬂll’l -yl (G &t ynyl 2-me hyl P enylz) -amine; (3-

ethy[&l flfuﬁ)‘ﬁt &X%d%;{lp&}{% nﬁ 7(-_& ﬁ@ﬁlﬂ%)éfh%kl}‘)oﬁiﬁna%imﬁ%rﬂ' drfine; [6,7-

bis- (2 }[}lmkc()@-@h(hw)yqlulmh@inyll-a/llﬂl-(l?pe@thﬁ}y(lﬂ}ehyld-r arype 2-froiBthguyln
olln

pherdfyng it g%sﬁ%@f‘(%p%@w? SIS iy T Ao By A ARG

qum@Z(Qlﬂ 41?1@ =(3Yetfyl-p RSB Bhine 2 ¢d, 31'd(e'§hoxy qulnazohn 4-y1)-(3-ethynyl-5-
phen Ian1no) 6- (2- met hox - et hoxy) - qui nazol i n- 7y

fluoso- Bheﬁxk)janénmdﬁﬂ tdicthexy- Qula@%ﬂmfkrﬁ ﬁ&n@glyyny -4-fluoro-phenyl)-amine;

(6,7- edtleﬁgox&e&uqog(z%het hcl:fn@ et )9 e'thr}fl lphrfv1 e}lln%/?r;nnf (6,7-diethoxy-

qulnﬁzc(h?h- Iﬁ@t)r(gkyhﬁltyh@%ﬂéthyl ﬂh%nleé-aﬁﬁﬂid‘l Ydi -ampidpgdtiagll Mmethoxy-
oxy] - qui hazolin

qum@zpl@rw});@ -G Pheyh: elzurr?e@@ﬁ%yw@tqﬁl@slﬁmeﬂw -fABinardin-4-yD-(3-
R L T u T e T y F T

ethy(lﬁlp]i[enydi) zluninex(;éqammambmnylethyl -7-methoxy-quinazolin-4-yl)-(3-

1- - et h hen
ethy(%l%l%raf %W% og{{;]&a?%g%tm?mﬁthy&7 ﬂ%oxzz-gumazohn -4-y1)-(3-
thyRYIBYEKI RRERE! Jo-#RinB&srbonylethyl-7-cth lip-4-yl):(3: ethynylphenyl)-
) yﬁ%B TR RoxyQui nazol T Aoyl - (B er YRy B g1 e
arnnysl J6-aminpgarbonylmethyl-7-isopropoxy- qulnazohn 4-y1)-(3- ethynylphenyl) -amine;

(6- a{nn?cprrz)lpﬁvg-n tkgﬁghoxgogn&ﬁl)é g% }I;l?%?l elthynylﬁfllellyls %m%er;] Y(g]-y
et hynyl phenyl ) -[6-(2- hydroxMU@thoxy) 7-(2- met hoxy- et ho
Xy)- quinazolin- 1l-yl]-amne; [6,7-
bi s- (2- hydr oxy- et hoxy) - qui nazol i n-
1-yl]-(3-ethynyl phenyl)- am ne;
2-[ 4- (3-et hynyl phenyl am no) -
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fl uor o- phenyl ) - am ne;

(6, 7-di et hoxy- qui nazol i n-4-yl)-(3-ethynyl -4-fl uoro-phe
WO g00pA arsdhe; PCT/US2009/036314

(6 7-di et hoxy- qui nazol i n- 4- yI) (5- ethynyl 2- et hyl - phe

ami cgﬁn?@e&%&%%th&%%ﬂ%%& p{ﬁr(’k %myrwéphenyl) -amine; (6-
amlﬂcgil%ll}lﬂ@ﬂi%t Z%éop)?dﬂ&&hﬁl%%’lhﬁla%@j D ztinylphedyd)-amine; and (6-
amlt(@@alév%n%’/ﬂ@ﬁm ﬁ&ommmyhlqérmh(z% lethrynglphen)y f-@mine; (6,7-

eth

cied R VAR Bt AL RSPk mines CotthdiorkD ARy pans-

ctho®{ )y Leth J’lﬁunazohn- -yl]-amine; [6,7-bis-(2- hydroxy-ethoxy)
(6-am nocar onyleth -7- nethox% U|nazoI|n 4-y
18-

quln@m{y]nwy]dr(éﬁ)t,lmn_ymlppﬁg) amine; [6,7-bis-(2-methoxy-ethoxy)- q?ulnazohn 1-yl]-
(3- e&%@ﬁﬁ{h& a"a ' Jﬂ}ﬂethox%lﬂﬁé%hﬂuﬂ P20 inYn dikday1  anine; (3-
ethyﬁﬁphdfﬂymp@éambthmydselfblwlarﬁmetqim@gZemmHl nagahing: dedy(6yantiBo-quinazolin-

et hynyl pheny| ) - am ne;
1-yl}-g- HWW@@%W% ﬁ?@ﬁ%thyl 7-i sopropoxy- qui nazol i n-4-yl)-(

3 - et hynyl phenyl ) - am ne;
(6-am nocar bonyl nmet hyl - 7- pr opoxy- qui nazol i n-4-yl)-(3 -
et Ry Ak phiélmd of-cdaminrixy wherein the EGFR antagonist of formula I is N-(3-

ety BB TR S R R KG HRRZ O -4y 1) (3 -

anm nocar bonyl et hyl - 7- |sopropoxy qui nazol i n-4-yl)-(3-
et hynyl phenyl ) -am ne; and -
anﬁn&@ammmd @ftowm % “ﬁwm@@w E@]lfl?q antoomstN-¢3-pthygylphenyl)-6,7-

vis iR BRERN A s AT hahthe is i€} JOpAY, PRZ0L O

[ 6- (2- hydr oxyet hoxy) - 7-(2-met hoxy- et hoxy) -

qui nazol i m ne; [6, 7-bi s-(2-hydroxy-ethox K -
quﬁnérilémeﬁhOdefAﬂlm‘t yh@fmﬂw%%mmﬁgowﬁh&@/ cthynylphényl)-6,7-

bls(% gteﬁlo éth %R @P?&G&%&Iﬂg&g 1n%‘§%§t%ﬁ'élélﬂl hojmégelleous crystalline
polytforph ﬂjrlmtﬁhdi’t@xyﬂpws BﬁZ@faiyrj;olvvdyf Jiffr&:tien pyngth plaeiny Icharaoierigic peaks

PRy PSR Pt RRTAESEY fy |23l 5030 21,10, 2298,
24435 ¥4.14 &4 Me91.and (6-anmi no- qui nazol i n-

1-yl) - (3- ethynylphenyl) am ne. 4. The nethod of claim
2 wherein the EGFR antagonist of formula I is N-(3-

nd. The PR it br R g G i egsR. o

antagonlst N-(3- ethynylphenyl) 6, 7-
bi s(2- met hox ethoxy 4-qui nazolinamne is in HO salt
f o8mThg m  atherdim the antibedheis @imonoaleEGmbody.
ant agoni st N—(3 ethynylphenyl) 6, 7-
bi s(2- met hoxyet hoxy) - 4- qui nazolinamne is in a
S ubs tTaB i cdthd dyo freluidIE MRS He)umitiBddyi I8 &ndiol yom 4l cbﬁipmses a Fc
that exhibits an X-ray powder diffraction patte
regioihWhetrie iigriscegipn §9merlﬁf‘éalkfsrsfe%@ﬁrae9§§%1 RAbyREBE AR é@herem the first

ol B Uy PO Rl 12830 803N g e cons
polypeithieaonfpristsathasdquendratopicted indigra 8t SEQURGIO: $8).i s an

anti body. 8. The nethod of claim?7, wherein the

antibody is a nonoval ent antibody. 9. The nethod of

cl ap Mrie mMRIIRIFR RS, %Efem}é ahBbSBNVVBIRE (af B Hirst polypeptlde

conprises a Fc region, wherein the Fc region conpris
comprifing g hearydchainsecieblg qomayfpbemmgj@e sevened:n the first

chﬁﬂ&@S@ﬁﬂg@g@g@&@&@%@gﬁﬁrflﬁ?@@m&%ﬂéﬂ&%wmwmSNS
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pol ypepti de conprises the sequence depicted in Figure
8 (SEQID NGO 18). 10. The nethod of claim7, wherein

Wa b@vanshbody conprises (a) a first pol ypepti deCT/US2009/036314
conprising a heavy chain variable domain having the

@@@%@5&%@&@%&@@%@%@%@%@&%@%@
TSVNSE% R@T@L N%{Teﬁ?{%ép'?&b& W@F@(@Wﬁ%%nd the

VSS ( S sequence depicted in
Fe Sﬂugm:eedeplqt@E@ ngnrN@ (SEQ) D N@d 17h @ncﬂtﬂa)@@qmlmptld@ eainprising
.' ure, 7 ( SE and (b) a second
ahgb 2??85(%@H%$#%mﬂ%ﬂ§SF%ﬁﬁ ®chai n variabl e domain
DIMMSQBESSIUEVSVQIMWJPVSCKSSQSLLYTSSQKNYLAWYQQKPGQSPKLLIYWA

DI MMBOSPSSL TVSVGEKVTVSCKSS LLYTSS(%(NYLAVW(?( G(?PKLLI
STRYAN VPDRFTGSGSGTDFTLTITSVKADDLAVYYCQQYYAYPWTFGGGTKLEIK

(S N B G oy g i P St Gy 1P SOk i i
polyperitile Qohipribidg ti8) Fc sugder{ce)depictddiin Figued § p&POQIIDNO: 18).
conprising the Fc sequence depicted in Figure 8 (SEQ
ID NG 18). 11. The nethod of claim1, wherein the
cangerfrpk ﬁleﬁﬁ)ld%cftc%jmflr QRefEHET QllrU%r RORRIRLI R e l%?lﬁﬁé&nsisting
cancer, colorectal cancer, rectal cancer, non-s
of bmeegttIca]lmmg;ohnmtelrcanm;rebiabginpﬂs nonysphld oel] lumg rahcec,alon-Hodgkins
ancer tate cancer, I|ver cancer ancreatic
penabegllcaple DI G R B, TVeh SO PuRP Ui gncer. softtissuc

sarc@rﬁﬁ Q4aPii e saR0AIaN FBinofIQAFLi M, MBSKarfPteR tan@RHakthie cancer,
cancer, nelanoma, ovarian cancer, nesotheliona, and

melapgina p‘v@lawemwmqszthemh@an@ﬁm@ltlpke mydoma 11, wherein
the cancer is non-small cell lung cancer. 13. The
nmet hod of claim1, wherein the cancer is not a EGFR

ant 29 PRt fletHoddfelamt] 1cANER M thd dancthB ndBLshRU Rfl [edgdamer.
1, further conprising adm nistering to the subject a
chenot her apeuti c agent 15. The method of claiml1,

whek el a
4- ?g, '_T([:l%Ho% ﬁ%% uol ; g/glﬁfl Fﬁ trl]lg)%anicer is not a EGFR antagonist resistant

candeget hoxy- 6- ( 3- nmor phol i nopr opoxy) qui nazol i ne. 16. The
met hod of claim11, wherein the EGFR antagonist is
N-[3-chl oro-4-[(3-

F dor ?HQ ﬁMo)drﬂ?tcﬁ%W] RhaRY l:&m@qilé Lchhl%ls&&ﬁfg% b RYA

Yet hyl ] am no] net hyl ] -2-furanyl]-4= qui nazol’i nam ne.
chenigtheripautivegbdd of claim 1, wherein the EGFR ant agoni st
IS 4-(4-Dbrono-2-fluoroanilino)-6-
nmet hoxy- 7- (1 - met hyl pi peri di n-4-yl net hoxy) qui nazol i ne.
15. The method of claim 1, wherein the EGFR antagonist is 4-(3'-chloro-4'-fluoroanilino)-7-

methoxy-6-(3-morpholinopropoxy)quinazoline.
16. The method of claim 1, wherein the EGFR antagonist is N-[3-chloro-4-[(3-
fluorophenyl)methoxy]phenyl]-6-[5-[[[2-(methylsulfonyl)ethyl]amino|methyl]-2-furanyl]-4-

quinazolinamine.

17. The method of claim 1, wherein the EGFR antagonist is 4-(4-bromo-2-fluoroanilino)-6-
methoxy-7-(I-methylpiperidin-4-ylmethoxy)quinazoline.
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