DRUG SELECTI ON FOR MALI GNANT CANCER THERAPY USI NG ANTI BODY- BASED ARRAYS
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[ 0002] A wide variety of human nmalignanci es are caused by sustai ned cMet

stinmul ation, overexpressi oANTIBQDA-BaxSEDhAIRRAYS car ci nomas of the

breast, liver, lung, ovary, kidney, and thyroid. Activation of cMet can

i nduce increases in celliﬁéomﬂh invasian, angiqeﬁgesis and netastasis. For
HERD 4

exanpl e, activati ngcw_§t HEW@EQQML }c‘ﬁg\ygl\@een identified

i n pati qgpe W Th ?re%% %}éﬂf&h’%n Oeif ity 1d O'9TpRfviRaRI A [i?(atfoﬁ'}@d. cancer,
directly 1nplicating cMet in human tunorigenesis. Dysrg ulation of cMET

si gnal i rfig/4h8e90dofirdthcbartiyod 201 1 tdnd (&.NeProvesoept Apphdadog&woni/d2aP4&fded ons or

i ncreas in. pr .0 expr.ession s, .been associated with an arr.ay, of

b ey el Phop o e PaREE PR Bue i GRS fsmbm bR s « n
primary dnHrRy for@yubhdsed i ncreased cMet expression, and 8-13%of the tunors
carried MET nutations. [0003] cMet is a tyrosine kinase receptor that is

nmut at ed and overexpressed in many cancers, in particular non-small cell

| ung cancer. Upon bi ndi n3BACKIGROUNJa0F HEE, INKENTAOMer i zes and

aut opho yl ateg tyrosi residues in its kinase domain, This induces
ocr it ¢ HOEAS Rt i DR ARG o e e Dy et RO ENEbBYRYTbT ous
downst I eRF&BREAGE Dr PMARNIAS ifc RN AGHa LS Tih O BiAVaNRr, A AAhr/ ARRMERANt CMet
signaling is inplicated in cancer ({)rogresm on, as well asin a patient's

r esponsentdhyntd; dstiveriodeigdet canpiduict owrdases infeell geovavETvepeore apgipgdnesissul t s
in increased. protei _expression,.as J as HGE stinmul atl bat h can i nduce
AR B eSS D Bk RS R G T g
(see, e.ifentifidd be patints With dlpartiCARE BéreBesy fofdi dGdpillatPhal 234) dirdofigel man et
al . Science, 316:1039-1043, (2007); and Yano et al., Cancer Res.,

68: 9479-10WEvatiEoRddtyin hpmge e gsnes. Dysregafivoved cMEaE sigpelinggdugiesence of a

tyrosi ne, ki i.nhigi 1Ll - - ] i d via
phosphoril SHear o ke Rloph s b ph i iRl Robo i SRRl BhEY
(2008)) udesassobiesdtwidt aredreayaifedinexp nases. 0Roohstide, 41-72% of lung tumors from
2012/088337PCT[H82011/066624 a%tuyated cMet significantly correlates to a
short er RRfIRRS Mathgrpegrs sumey cxhrppyd ingregsad; AigtexpiestiomsRd Snel”p ok Bieltungisg
cancer (NKIETRRsThe inplication of cMet signaling in tunor growth
and progression has led to the devel opnent of a variety of anticancer drugs

i d at Ki . t si [ i . Hol t | . Mot. Biol.
S67 oo 191 908 N raSd Bkt et O MR hhoetid eSS Mma, but not
acti vat eaadgy, is baiahlNgon-SHAVES! luRg chddt. UPbSLikBMRE it@ﬂgﬁ{deGF! Wcfret hod of

antagoni zi ng the cMet pathway. Exanples of current c-Mt drugs under
devel oprimerizascind detonkesphatylatésigroamcirpuduce n g8 kinasesdawx@1.0Phis Ardyeey and

Met Mab ( Roche t.yrosine ki.nase,inhi.bi.tor TKILs) such as ARQ 197, XL
Toa.  probguThet e aBhEE A BEEE (N B e SR PR,
PF04217 %Q8cadedsutNAS 8 MAPK. arldr £KTpathafayscl i ni cal results of several of

t hese drug agents have been encouraging. [0006] Tyrosine kinase inhibitors

directe epj - f . , . i.tinih and
er ot 1 ni B0PHa AP REER N Qe lingAS keI GRE R ek e R RdR R bl 3
have beeanspwheo anacaicecdriugpahmpéficatespdnisesV/E R gife RBvh oésuMST Geeatddent s

(Fukuoko et.al. J.. din. On 21:2237-2246 (2003), and Kris et al. JAVA,
290: 214PrOFHEXPHIYEN)2s Wyl el Smefaéoweﬁlewinqc{lgﬁ BB1S Ty SERseRN RSEENEHs and
on EGFR-cHfl by hatans igP1IRARY ‘Mlﬁzagrg%%e; LYs MEIRARAS, LPCRkS s, 919623aN0

M
et al., Cancer Res.; 87 ( . However, 25-30% of the patients
ar e i nt rlieddi(2al0yEngebnat amt. ScoenBGRROTRBS-104br(80VAr andeYaw thds €apatri fnt,s who

are initjg to treatnent acquire resjstance with tinme..Cappuzzo
ot Sl " OO TRRTGHTD. Pl BT st Wby TobE ERM G Wb RS anp oc
from surighigadd %eﬁ@[ﬁﬁpﬂl%d’lm"f @%wgﬁ§a@wmebwiaﬁqlds%cd@mﬁ&dof\ﬁhg %gy nunber
as assayed by fluorescent in situ hybridization (FISH). A subset (20% of
tunor saiiteLutalbendurignc@hdy)., 124 601-¢3 (398D cperttics thas clextrdpxmessioncrfeased
copy nunbers of EGFR and MET, suggesting a correlation between EGFR- and
cMet - TKI resistance (Cappuzzo et al., J. din. Oncol., 27:1667-1674
(2009)). Strikingly, MDernott et al. SIPOWS that sensitivity to EGFR TKl s
is associated with acquired resistance to cMet TKIs. [0007] Thus, there is
a need in the art for assays to detect the presence of aberrant cMet
signaling in a patient sanple to nonitor cMet inhibitor therapy and to
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WO 2012/ 088337PCT/ US2011/ 066624 activati on states of conponents of signal
transducti on pat hways (e.g., HER3 and/or c-Met signal transduction pathway
conponentwp 2devissxsd from practice of the present inventipom/usanibescased for
mal i gnant cancer diagnosis, prognosis, and in the design of cancer

t r eat neracgvited cgt slgmﬁn@iﬂe@orrnlﬂéﬂs\io aghertestinagnio nEogvessian (ARD imppticn0wid] | n
one aspect,. Jﬁ Sgent L n provi des a nethod for therapy sel ection
for a su jen% & gﬁﬁ%cy i nvol vi ng aberrant c-Met signaling, t he
met hod coWErls (a? detecting and/ or quantify a t he

expr essil8 fﬂethle larﬁal/caﬁwna%ﬁql\@%&smm ipgipdumef SEaveh apd BrogrssiPR has kdipthe t aken
fromth i

expr essi s P BaG ohsdrev ke el g, S APpERE SN ARkE TIRESe

(c) conpdnun@biwmﬂE%ﬁﬁégsmoa(QGU@Ddamdbaﬂh&ﬂhe%hmnnmmkeﬁHKHhﬁmdmhLbpwotein

and/ or HER3 rot in in the sanple to (i) th ession | evel and/or
acti vat i"6h a‘Ft ?t SIERERE.SYEESHBE okt b %f CGiyg Mt SNEROTIERAE)

and/ or ag¢ bM@E bé%HwéﬁVEian?Jles%\ft‘&mEﬁQé £lep dﬁ%ﬁ'hﬁ&er'd%%ioﬂh@ﬂt%éluéléh&uﬁﬁﬂhé ol
sanpl e; and (d) determ ning whether to adm nister a cMet

i nhi bi t omtihddieesush aa MAET 03 (lnpén) end MetiiehiiR octte).cmd wimokina kipasdinhipitdisr ect ed

act 1 val iGRIDVET orRGML R oREr RPERET B, ERSTIPIREN PR, BNEPERF /o orpar el

to the qmmd&psgb@w f&m&mogcanﬂmhsmrmd)sa PRy Lihi6RERIE of several
enbodi nents, step njgrl ses adm nistering a cMet inhibitor alone or a

cMet i nHi lﬁlilﬁtséﬂmgrﬁg@@ﬁfrﬂilla YRabscorengpurhgiagpat hway- di rect ed therapy based upon
the differences between the expression and/or activation |evels of cMet
protein [aﬂﬁﬂ]orTﬁERBe prmteamhltiltﬂrstdmc&arr@h@d@m@gmdhtfm@ﬂlecmt(EﬂFRp; otein
and/ or control sanp In certain instances, the | evel of expression or

act i vat iS9eh & 24 H@ﬂteﬂﬁ srintingy §evs beep ssdiogeaticancers including NS CAC.  Hicse hoI d
val ue. 'd?ué%l % bbASIRNGES ’eh&lf'gatjtlglvr%kpo(ﬂgeselﬁqb%% 8NSEL a'tlgﬁtg glﬁlﬁ(uBLo
proteln or I‘OtEIn I n control sarrpecorres on cut-o
t hr eshold .ﬁﬂlmeOn{:tﬂOZn]zzamszéO@:}mmIﬁBrwgl JuhEA, r?ﬁ()ﬁd)éi%-zd)ﬂ% (2063 pr é)fent

i nventiQ usef ul assist in.th ion of table

ant + candBpseat b 3o bavB T SER ISRy S rang i HR R here- 2072l Yoy

i nvol vi ngyRRRET&PonS IM’et(séé QQaYhﬁtg et 112” QReF REMIRDATONAS 7 (20IR)Taidedr,0f
the present invention may be“useful for inmproving the selectlon of a

sui t abl &35a#t% @éﬂ@matldmtagre(letrlglswa%mlstanhtOtEGBR)TKI@r Mdyeover.gatmthose of a

mal i gnancy. i.nvol vi ng.aberr nal i.n her nbodi nts,
The vor otishS P pie! BBl Elsp SRl Eint FmorBy St oub Bro S by SEPRRob HERL T
the respgnskn. (Wicol.] Xel 6610067 4G20099 5 RRBSEIs thdt tamBBdangI@& M istingdaUll Agcaber r ant
c- Met syﬁkpllng or the response (or likelihood of response) of a subject

havi ng tMeChalPpdemnexhibitediipergesed ME [keny mmntenes anpvedrbydilupgescentgn site Vet

i DIt g1 0, M0, 20421098 ARG 056024. | 0012 A0 pPALIEH NaRct . ¢ he

present 1nventi on provides a oring atus

mal i gnanayients edhivitéeipinakessdanpy aMabers iof A8 ARghd MEE, ﬁnggj:ﬁmg a@brrelarios or i ng how
a patieqﬁ with the nala%nanc is responding to a t apy, the nethod

conpr i sigs§veen EGER- and cMetc BT igaistapes (SGPRWIL §f “gula lﬂf 917?@ <é1Paf-18fhnges to

the expregsd) ”Sﬂrf%ﬁ&'le% AU QnoBGk LY @ﬁd&%@%ﬁém%y H%Fgrﬁ&@'ls”as's&l Tl e

t aken fronlt e su etect1ng and/ or quantifying
seri al thmgﬂbﬁmaanhﬁoe%bﬁé§§son | evel and/or activation |evel of HER3
protein in the sanple; and (c) conparing the expression |evel

and/ or gobeMat TRR, iHevek a@kedMahe BFt ¥6:€isBay3REl &kt et 8F Mbdrfnt bHacsanpl e
to (i) the expreSS|on | evel and/or activation |evel of a control protein

over ti reégrafag ora patient Mmaﬂerqomemmr@h/ldtmmtqrthﬁr@py mtb@idedrﬁatmél of cMet
protein ({%Qg{o%s lflEe pregen? 1nverqt1|01{] satishi&y tthlS neeg any preode\ég relatleggdvantages as well.

BRIEF SUMMARY OF THE INVENTION
[0008] The present invention provides compositions and methods for detecting the status
(e.g., expression and/or activation levels) of components of signal transduction pathways in

tumor cells (e.g., non-small cell lung cancer cells). Information on the expression and/or



wherein an increasing expression | evel and/or activation |evel of cMet
protein and/or HER3 protein over tinme indicates di sease progression or a
negat i ve wopmrsesvo t he therapy, and wher eiPoTAISA@EC0e@24 NQ
expression | evel and/or activation |evel of cMet protein and/or HER3

pr ot ei n agtiegtion; stasey afdoampaentsipsugrad traesdusisoropptivays (pasiHiREandégpoMse to t he
t her apy._. I n: so enbodi.nen h h . of e nt .t nvention
my be igrprig e i SRR St Gy PR RS ot R

i nvol vi ng &b foramiligaMatcadédg dalghdds, iploghosivhinddh tiy deligiiof oandegtrbamicatsFait | ent
with the malignancy is responding to anticancer drug (e.g., cMet inhibitor)
therapy.mf}lfgnétlﬂésrméww%ﬁ@@,c']\/l%bslﬁﬁhﬁéds of the present invention may be
useful for inproving the nonitoring of the status of a malignancy involving
aber r ant[060%t kigwrakparg thap@ssit bjventioropronles & arcthog fof thieoyyy aclpetianefot awi t h
the mali anc%.is r?.sFondi.n to a tican%@r dI’Uﬁ (e.g., chet inhibitor)

t her apy.S Fl%tl ith ¢ malighaiey devhwas gperant o\t sexieApe. gas Bthod SEWRENDE: ar e
herein incor por a{/\%g) by oreﬁ‘efcﬁﬁ%%&oﬂ a8l @8kkpRiNord RUci@nl/PYERABER: PCT
Publ i cati on No. 2008/ 036802; PCT Publication No. WO 2009/012140; PCT
Publ i catlpoh oNoMeWyDoRdD 8y 4 9868 takBClitoPutbt Betaedton No. WD 2010/ 132723; PCT
Publ i cati on No. V\gpiml%gOﬁQQOﬁd/and P .Pu%l i cation go ) 20],[1/ 50069.
[0015] Cther objedPs, rASKFUPEad A dantiirg Bg&EP S IoThis Bl @R e alaht i on

wi |l be [gRPar BMR 3t RoRAEINGhe Shdlé; in the art fromthe follow ng detailed
description and figures. WD 2012/088337PCT/US2011/ 066624 BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0OL6] deipariag theshogssionevekanday sichrationdevd pheMef profem
HER2, H =1R, i i ANOr sanpl es
trom cagiaier SN poBRE By Shbte 1 AR LRt R b o ve

| mmunoAssaol (beh) ardiéaq(ii) the dxpesdomlevtighdandetiyitiok énat ofMcNIElgrotetr endused as
control s.@%OOl?]‘ Figure 2 shows the expression |evels of total HER1 and
HER2 pr diRRAEMGN NsEeentiQl sppple; ¥ie sanpl es from both Asian patients and
Caucasi an pati ent S g |

expression |evel ss(((:)ii1 tgﬁi @é%glgg%e%w%?ﬂﬁ#g%é?kg? %ﬂ(@t&?&ﬁg g%rr%? Eltk}ll%tssue
sanpl es ihhibiohiatchmAgiaginn pathi agritisw gndirdcaedcthsiapy bpsetl iupon 8 ddéercetcdretwared by

CEER. [0019] Figure 4A shows. a.su r ble of of t xpression | evel s of
e Rt et o aeian Rk <MitaroinaBiiet BERSIERSH s  an
pat I ent Skl afkB 18 NRMSorrof BIOREH Ynd/aPddnuef siplé.he expression |evels of
HERL, HER2. HERS3, cMET and CK in NSCLC tunor tissue sanples from Caucasi an

pati ent 02 Fi gur .shows, a conparison of .the differential HER3 and
ener pr P flnofseFEdr R S 1B FECR R R Fuh M o R et
pati ent s cNIOQRHbithi igWombhasibe Wathangiiinedy-girdesd thempy 8iset mﬁoﬁ theattfeeicesWhi ch
is particul arl%/ useful in determ ning activated (e.qg., f—)l osphoryl at ed) and
total arhstweca thegdression aadier eftogitienlevslsmiicdet peotein gadyor HERS| migtcxianis e,

expr essi rof | f t T I S |- ryl at ed
rero. - onipr B i @ind RifioL bofEin of o B8 Bl el iATpBUIAPRSEY 20
shows t he cepiREgssboatipatidn dfl thgcaftrotffdtein baf@spotR3,a cut-beftor thrcHhbR] vaiie.t

Pl 3K, and She.in NSCL%&t unor. ti ssue sanples from Asi an patients using CEER
| G and 1Bphokérskitees: (hodyvaher eXRIswstPngy acbwtion|of CMebppiyn pr GliRe IOSHOfs t he
expr e51 DA KihA9 ShoVERERR d A HEL IR dilasue samples from Asi an

patients using ( was use control.

[0011] In some embodiments, the methods of the present invention may be useful to aid or
assist in the selection of a suitable anticancer drug (e.g., cMet inhibitor) for the treatment of a
malignancy involving aberrant c-Met signaling. In other embodiments, the methods of the
present invention may be useful for improving the selection of a suitable anticancer drug
(e.g., cMet inhibitor) for the treatment of a malignancy involving aberrant c-Met signaling.
In yet other embodiments, the methods of the present invention may be useful to predict or
identify the response (or likelihood of response) of a malignancy involving aberrant c-Met
signaling or the response (or likelihood of response) of a subject having the malignancy to

treatment with an anticancer drug (e.g., cMet inhibitor).
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[0024] Figure 9 shows the expression of activated cVMET, HER2, HER3 and Pl 3K
in N87 cells treated with vari ous dosages of cMET inhibitor as determ ned
by CEER. WOQRBJossisgure 10 shows the expression profil esPagiusgoiChaR2of HERL,
HER2, HER3, c-Met, IGF1R, cKit, PI3K, and She protein in HCC827 cells
treated WIH viraothgr aspstinths meuﬂmz%eame@s/mgmmf@mwrmgﬁw jtefds and

used 1o Ty EPRBA b Ryt bl Q80 LR SBIRFoy BPE o R et

| NVENTI GINtH thle b d1ip@lbhedyi i0 FeshOH] toCMbkrab$, the hicthgli cagpkisingse recept or

consi sting of a 50-kDa extracellul ar al pha-chain and a 140-kDa

transnenbr ane bet d2khai dﬁtqcrm& @éﬁ/awwgmmg yalabelages ke esdioRdevcd

hepat ocy, t and, cMet

di meri zeatélaé”?i &%{ﬁ 8%2&{% or y?ta{Jtr gtsemtlg%ossflh eﬁ%ésnlsfg%nelstﬁ% %lbsétcg ki nase domai n.
Thi's induces recr ub} mentetefingdagiooquaptittieg sesiabetcngesgoahe ¢xpasssidudevedn

t hr ough nymner ous do nal i.ng cascades such as the MAPK and AKT
pat hV\/aysanH‘PS@%tﬂ‘ﬁ’ean W@L‘Péggggd Qf%tmgk? @‘eaa dwel I - characteri zed

l'i gand/receptor cqgpl e)%ohﬂ)\éﬂhg/ B éxBre@ﬁBﬁ'l&Hi Md%r%cﬁ@e{tioﬁll@srel 8t GNdd prBRin

pat hways and numerous cel 'ular functions, including proliferation, cell
survi valandfpotiHR3 yromtdmrﬂ)c phople te) Ehe em&ssm])n Byslraelqwr attivwionflevehef a
signalin |cat d1n dlffe n |ncIud|ng
coron.  qauipiwORE ataame EaH MngiReSion Sl dhakt RERBhnff el 'ing
head an%raemndtd%ﬂmﬁpr&adlwawt@a&a 1@@9@1&ﬁﬁe(see e.g., Peruzzi, 'B and
Bottaro, DP, din. Cancer Res., 12: 365p7 3660 (2006) In tunor cells,
activation of cMetwhdrginahiigeasiigRyerossian divekanséorgstivasiondevel phedes prgtein
cascades H ulting
in cell Q%W?%ER%@P%I} gvegﬁhbngaz%\%g%%o%ep Rgss a%RgatB% %X‘&%tro dﬁnes
apoptOS|tBerapy]dntretastaS|s (see, e.g., Eder et aI , C||n Cancer Res., 15:
2207-2214 (2009)). For exanpl e, cMet Si naI i n% i nduces tunpr_angi ogenesi s
by i nducing proli fueheein grlegicasing gERIBSSIM 6Yeléﬂ 8t #dvaaen lexeliof cMe piein as

i nduci n cer Res.
o7 257 3Y8F FEELR RN B LR isolie domis MRS Bhaifte reofile 180G
phosphorti¢rape ki nases such as RON, EGFR, HER2, HER3, PI 3K, and SHC. cMet
may interact with other kinases as well, e.g., p95HER2, 1G--1R c¢-KIT, and
others. 9663 aflsoflcERMdNEe, thd'@chBS ofSthd Bﬁ:lsérﬁgn&%hgﬂ"?déy@'é%séfﬁl to aid or
dysregul ation of the cMet receptor or overexpression of its |igand,

hepat ocwssstgn@mnhtoﬁag therstasesaeftaemalignanoy m(VbI@‘FII@Fb)errahtaé\/lﬁeanahsguca subgagt wi t h
an aggressive renal, canc nt cMet signalin an be
due to gemstirePREbay A kRohu SR Flena Qg hedbTth Bt idieke FyH e, Bef "
over expriggisiter) tirasMih oﬂfe@balbadla&dtsHﬁiéln&?hooﬁemh@médnt maﬁm@nnaﬁdé Odeful
activating mutations in the cMet gene_ have been identified within the

t yr osi nefokimrgeing thameniaringanidhe s s%mhemqnﬁy toehiing absrrapheMeledeipe .

Anal ysi s qf t. 0 ents
Weh pri Irlrgrsuﬁ"géﬂ o‘?%o%rlrt‘g%ég Rg@%‘g? ﬁuéﬁ{'&? ?xha?%h%y DAt ARl AR

2012/ 08&3@(&@'/@821&31&1/0&6@612&a@verexpress cMet protein, while 8-13 % of the
patient have lung tunor cells that carry cMet nmutations (see, Table 3 in
Exanpl e @blﬂl e 88 RO IR ind Bt BB AICh ONE MEXSA RRSBArFIPL, | S

typi call soci at wth a worse oghosi s for cancer e I nportantly,
wi t hi n trhferdnasin theiw eyemtysfor ab @nrpmnts: ANEE Peblgraabn Ng. WA 2002036802 RC Rt ed t o

resista to.anti cer [ <9 i phibitar fical.ly EGFR
tyrosi ndpliics VR fbol LA ET gy Racqrasacy RABHRE s E briatied o
strategings W@Vlﬁ)lbﬂ@mmypﬁblffc%érﬂNb bwio M?OOS@Q‘@*’M@?O’@P&Q&% No.

anti bodi es and smal | -nol ecul e tyrosine kinase inhibitors. Exanples of cMet

i nhi bi t oV® 2Hdd¥508eXel opnent i ncl ude neutralizing antibodies, such as
MAGL02 (Angen) and Met Mab (Roche), as well as tyrosine kinase inhibitors
(TKI's), [9003] aSthdREj &Y, feaflircd Sthd adiarlZd4 bO ez, présoldliafS 9/ wiliGRQypp M4/,
M3CD265, SGX523, PF04217903 and JNJ38877605. It has been denonstrated that
CMVET andhR@EASH infhe avairpmribe toilopeeg dateileddss@iniion apd iEWET. i nhi bitors (see,
ARQL27 Study in Met Mab, European Society for Medical Oncol ogy Congress, Cct
17, 2010). Yet interestingly, patients with a malignancy (e.g., gastric
cancer) and cMet gene anplification do not respond to tyrosine kinase

i nhibitors. Engelman et al. (Science, 316:1039-1043, (2007)) denonstrated
that resistance to the EGFR TKI gefitinib is associated with activated cMet
whi ch activates HER3 and the PI3K- AKT Szf gnal i ng pat hway. Resistance to cMET
and/or EGFR inhibitors nay be attributed to functional redundanci es anong
mul tiple signaling pathways. Thus, in many cases, there is a need to enploy
rrul t| -target ed t her api es to over come re5| stance to tyr05| ne k| nase
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[0032] In another exenplary denonstration of the present invention, sanples
obt ai ned from Asian patients with NSCLC exhi bited high |evels of HERL
conconi t a0 20ids8BApr essi on of activated (i.e., phosphorgraised)/osEsRL (see,
Exanple 9). Unlike in the Caucasi an Pati ents, the Asian patients did not
express high |evel s of BRVEF BRACRERTIQONQF THERRAVINGSBased on t he
predicti t e bres in .1 on t BRI Jitar r

xpect edl STpel BAFELhE Rk EERTBhE B vEHT, HERA R B FoPR

expr essidyif, REIK vanidi Sho i NSOLEtuafor Aséirvamlcs €ivins CiddabialNpiidatcyinethat es wi t h

t he data sggpor,ti ng the notion that EGFR inhibitors are highly effective in
Asi an pdtqlekewtive Bazane EpkangedReartive fpawnporsap(6GEBe dessabebCing 2@ gad apy

sel ecti W Ji@Fatid (@Kt)i“?e?é w0 gn@k i gnancy invol ving aberrant cMet signaling
based on“detecting, quantifying, and conparing the activity of particular

signal tr dugti on_pat hways, and conponent er eof ich serv
expressiIBﬁﬁcff\gm%ﬁﬁw% F phRron AP Lok 4@%1 %ndg%ﬁﬁpf%asalrﬁééﬁger in
a parti Gyhdf (RAL S&RHIcPRBH Rk RBan PEEARFANOC YucaiROPARABE: s Uetchifrca®li Vit

| evel of a particular signal transduction systemwthin a cancer cell prior
to, duri@lgERand after treatnent provides a physician with highly rel evant
information that can be used to sel ect an appropriate course of treatnent
t o adopt[pof8]r t RRUF®B Show e RRYMMERVED BT fodl IHER PAndSdNIB@IprdtEial sONSELON

pat hways that are active in cancer cells as treatnent progresses can

provi de temer pesps panplas GPmbodly disen pargnts #rfdok sreasiahpyientse dstrmege pyof

treat mentpp ronpting the physician to either continue a particul ar course
of treatnment or to switch to another line of treatnment, when, for exanple,

cancer cells have becone resistant to treatnent through further aberrations
that actlPOktle BiguredAshevsammprrsablend et Siegrarestion ryalsof FER lp Sikray .

[ 0034] %’I‘Ef : ' ' - . rap

sel ecti ??ﬁ%%dd et e%ﬁi Egel n%%???@@%@%ﬁ%ﬁ%@%@%@%r‘fg ulr% Egand

act i vat isbows hatesacf tahlepifof dla dxprasfionysebgiflFHiRd HERAER Y, aNBluaid OK in

nmol ecul I tunor .tissue of .a solid.tunor in a specific, nultiplex,

hi gh-t hr Hiimaistissye satples famucesian Gt i ve Enzyme Enhanced Reacti ve
WO 2012/ 088337PCT/ US2011/ 066624 | mmunoassay (CEER). The present invention
al so prd002Hs Riguhodshdveya edrepaisbe of thenlifidrentpyd HIRI andec MBE pegfilingsifngl e
drugs or inations of drugs) to down-requlate. or shut down a
dysregul%?@ge%]iuaﬂ%tﬁsﬁﬁsaﬁlﬁ%\ﬁ%% a}n\ﬁf[}% ¢ Sﬁ?}]e%at%iegﬁ‘ can be used to
facilitate the desi gn of personalized therapies for cancer patients. [0035]
The abi 1108211t oFigaree shawdangtien embgdineat aicthe wiveptig. vug igparticelprigfusefulyial
transducf.ion: in_t Lact er| - Met

St anal | ris iR PR Gl dHRIeRG B RAR AET Sl AER AL U ST B

al one ( eAga nonmvbimadinpesxapip)e, @xpressicoprbiifeaiof anal(ER3, cMENBndBI3KY as thedraapy)

with a pat hway-directed therapy hased on upon djifferences in the expression
and/ or dOPRALYIated FERel, cytER Kfegtbsidstscieg msedle ¢ BERGHIY ol prot ei ns and
sanples is an inportant advantage of the present invention. A current

pr obl em[@022] sEigect 7 sgpvasthe ekgessiareprofibn@pedERd, BERAT HGR3f oMatddER,

o anti ehibE Torirg S el e iier G0t frale am i M snly e CF R Be
exanpl e,ang c?@@ﬁ?in?t@%k@ﬁ%& a¥tddirglon- smel | cell lung cancer are _
intrinisically resistant to EGFR TKIs. And even those initially responsive

to the t PYfendoto becone resistant. oy 8. . sent. invention
boer oo UEEAPY EEBRES Mo R Tk S B Rlip S LD in N R RRS kB ™ o e

sel ect i qamples d@Rpi ARah phEerith@iIRPYEERI NgGavaAudgsadd caisbi nat i ons of drugs)
based on predictive expression/activation profiles of a plurality of

dysr egul Si L on.: i { ER4E, Qf ied tunor
as det er[rﬁnbﬁ d E%ﬂgé g;%l(liem Eﬂg%kgﬁﬁ({{%@%mﬁ%hﬂt]ihﬁ?c%%zput as%sngyl),lgls(algwggs a
Col | aboreatls weatbhzyhe afroiadusegts 8€ avH TViahibitot aods sayindddsERFERAS such, the
detection of the activation state of nultiple signal transducers in rare
cel I's i noh3s7Or Pighiac 18 LHATARC CARERTonRIOEROSLiTy @PERILAIERSI IIERS, MERS, @S the
desi gn of persor%al I zed, targeted therapies. %0036] The net hods of the
present Maty &0k 1 RyreKat, @1 reafliShic prdtyintiaiH(&r&d detls tiddedwith veryingssoesmts n cancer
managenent and provi de a higher standard of care for malignant cancer
patients because they (1) provide a nethod to detect and quantify the
protein expression and/or activated protein |evel of conponents of nmultiple
signal i ng pat hways associated with can§er, (2) provide a nethod to conpare
the protein expression and/or activated protein levels to a control protein
or control sanple, (3) enable pathway profiling (e.g., expression and/or
activation status of specific signal transduction nol ecul es can be detected
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WO 2012/ 088337PCT/ US2011/ 066624 i nside the cell. Exanples of signal
transduction nol ecul es include, but are not limted to, receptor tyrosine
ki nases swiohloe#sE37FR (e.g., EG-R/ HERVEr bBlI , HER2/ Neu/ Er ipBZ/USRIHRBHERH B3,
HER4/ Er bB4), VEGFRL1/ FLT1, VEGFR2/ FLK1/ KDR, VEGFR3/FLT4, FLT3/FLK2, PDGFR

(e.g., RigG ptERBy creaised ay oafrRls. InsRoy-lingiing exangde strenge of lEBEE vRs
| G~ 11R Ie ianﬁ%lciensrecept or-related receptor), CSF-1R, FGFR 1-4, HGR
1-2, CCRA; AL , C-'MET, RON, EPHA 1-8, EPHB 1-6, AXL, MER, TYRO3, TIE

1-2, TEK, RYK, DDR 1-2, RET, c¢-ROS, V-cadherin, LTK (] eukocyte tyrosine

ki nase), ALK (anapl a®BFAILERIYSRCRIPELQY OlBHE INVENIAON AATYK 1-3, and
RTK 106; truncated fornms of receptor tyrosine kinases such as truncated
HER2 r edept orlatigduption ssi ng ami no-term nal extracel |l ul ar dommins (e.g.,
p95Er bB2 (p95m, pl1l10, p95c, p95n, etc.), truncated cMET receptors with

m ssi ng [8026]o- ¢Metns ndyroext kaesd tcodt@or aommiimsef ahttkPr extratcHulaHERBa-ceaept or s

di mers. (99 10T R e Fob g g by Pk o OFERRoR DR with
HERL, H%atoégzggmv&h fﬁ%caﬂf&%@étﬁgﬁé;w&ﬁws Mk, cWRIRA(hER3; aldERL/ HERZ;

HER1/ HER3; H HER4; HER3/HER4; etc.); non-r.ecc%_Elt' or tyrosine kinases such
as BCR- ABtophssphoryatrs tyBeskne residucsAblits krwpy dom#as /Thpsindywgk recpeimenpek, and

LI MK; tyrosine kinase si | i cascade, components such as AKT (e.g., AKT1,
AT, et or TR R e CaBRTEn SRR DS ST ey 5
(p110), setiKaRhe (MABK)and AL pathileds. PhRERAAIGESFadhd dMASbmplisa®hvel- (PTEN),
SG&K3, 4E-BPl, P70S6K 5e. g., p70 S6 kinase splice variant alpha |I), protein
t yr osi nechprstspred hgawd/reeepipr copplexpnvabygindotipmpltipleeedlular signgdingmpathwanekK,
JNKK, | - Bas. B : : : , Racl,
Coaz,  PHERERSSELSRERh iR bt by oS it TSy TG
phosphatmeiphogmmssit.o14, 5- bi sphosphate (Pl P2), phosphati dylinositol
3,4,5-trisphosphate (PIP3), nTOR BAD, p2l1l, p27, ROCK, |P3, TSP-1, NOCS,
GSK- 313, 1p iorSo lif R belh Brlpli iR Ak difforemt r hor none
recept or[gﬁ?t}ch ggeéelg%}oggoe‘r%%éggg%r ( Elg)e,glll pr%b%g?ér oneg]rdef?eégt g(r}ﬁé(%%rR) ,

andr ogervanex giptlodinggblompgwtiid, bbidden, bregtt ovarian pracwhbc didreyolicery leng ficad |,

vitam n A receptor,, vifamn receptor, retinoid_re tor oi d,_hor none
Fecept orind gt G b s T G Gl e redsher BORdR i HTs g Canc
repress®s., 39085 23660M006). el thRoPE@RSctiS ANTEs M &tAlBilin@ihoBlGl Bddrsd ecept or
corepressor 1 (NCOR), respecti veIgJ;é %gd conbi nations thereof. [0043] The

t er m " corpenemgnsting cHEREs¢.gnMA K WBCFR, A HRISSERA9nOHERSr nore of an

upstream l.i gan f..HER3, .bindin rtper .of HER3. and/qr WNSE T eam
er 7 oct om HorRRLsea RER ol BRI A BBt AT ol RS BoslRl
si gnal i ngop@tioWway BaIRSNEBLS eiddldedes a/pulinaCend@Reb.] 13:1220712014 (@ooogul i n,

HERL/ ErbBl, HER2/ ErbB2, HERS/ErbB3, HERA/ErbBd, AKT (e.g., AKTL AKT2,
AKT3) NP2 relYlct sEpting fspRes) tUMERRIZiPEARPRSPY indpcing proliferation and

NS CEappEs
poict, _ poiustoi ok SRERY ARERREad it Bfipe M AHBLEPY L (L RN 0

pr ot ei n dlyHdsiCwecphBeptdat aSB279 €.995)). VR Bas RRERNEB0onBEARY, toahterakt wHERId

dinmers (e.q., R95HER2/ HER3, / : ER3 4, etc.), GSK-3
0, Pl pz,p%e?@gfﬁﬁtﬁ-kwaswiﬁaﬁ#ﬁﬁ HW&% T oMo G onent of
a c- Met gicoaalil SeiRak s as WGl HEe$o8RYRONGS T R NRKET Ofndih 4P SAL&RR | | gand
of c-Met, binding partner of c-Mt, and/ or downstream effector nolecul e

that is SﬁgrxahhgbédhetCMe@s'ghalmg\MhWEE&MD @ysrogulatidveef the glat fengptpadthway

Caerors ShBesaEpor il e oo B Rt Cor RO AR BE R hangesn  aer
AKT3), MEK ok MAPRI n a iel\ﬂagmy rdiRKhnEdAPK3) ,  STAT (e.g., STAT1, STAT3)
, PI3K (e.g., PIK3CA (pl110), PIK3Rl (p85)), GRB2, Shc (p66), Ras (e.g.,

K- Ras, : . SHP2, SRC - . P 19, . PKCa,
oo 3, PREE DL e o e PRt SR S S R

t her eof dr@@#afjon] hewtikasovabgireditn of cMek peitginahd MYF/SES Sefe hmplifcagighl at i on
of one or nore of the c-Met signaling pathwa onents due to causes such

. - Met hway. con
as, but 3gtor petinatipg nusatiogs in thecMsh 2efe haye beerividentilacdeptthip ths tyrepanednase,
alterati; es i ¢ I e : i n, I ed
R A s R kS K
si gnal i ngmpestraveyedctbapdA e ©f patcdntsdeith pritagyr leng atmdrs hirteetdntoo celtshtbste
described herein. [0046] The term"truncated c-Met protein” includes a
truncated formof the c-Met receptor tt})at i ncludes, but is not limted to,
a protein containing the cytoplasmc and juxtanmenbrane domai ns of c-Met
(see, e.g., Amcone et al., Cene, 162: 323-328 (1995) and Am cone et al.,
Oncogene, 21: 1335-1345); a protein containing the extracellular domain of
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WO 2012/ 088337PCT/ US2011/ 066624 VEGFR3 (p- VEGFR3); FGFRL (p-FGFR1); FGFR2
(p- FGFR2): FGFR3 (p- FGFR3); FGFR4 (p-FGFR4); TIEl (p-TIELl); TIE2 (p-TIE2);
EPHA (p- BPBIAYI2/BRHB (p- EPHB) ; GSK-30 (p-GSK-313); NFKB @PTNREB)0cd6EE
(p-1KB, p-P65:1KB); BAD (p-BAD, BAD: 14- 3-3): mTOR (p-nlOR); Rsk-1

( p- Rsk- Overexptes§ pManpteim3aile - EB%) of tl&ﬂ‘mt@n( bax@mwmosvms;hetpﬁasvmt FAK

gpSFAK%p C- %é (5&%3%& IlnE?g%Bafpp? ﬁ??ggQ%QQ%p- E@?&agﬁgof%ggﬁg%ggéas

(p- Ras) cl\ﬁ%BéLtyﬁ)tba@BssbhateﬂHﬂﬂl 4 ProSEiB2d gnoGRBEr dapcdoRBE)re ifeifttantly; €Riin)the PLCy
(p-PLCy), PKC (e.qg. - PKCa, . p- PKCI 3, p- PKCG), adducin (p-adducin), RB1
( p- RB1) ,la%i fel peas, a(oslwsmz}w@tw@a@}g h%&e%ﬁt?ﬁ@l@é%&@ IR RO AN IFICE e s any one

RASK2) eg@%@%%%@?@% PRirsictHcally SREL RQIRAARE Siibet R (KASH, ©

Gl2C, GL d GlL2V. The t EGFR. t I d
any ongjlﬁ{?z%r %’E &thgrgpﬁltwwgaﬁé‘@@ %ﬁ@eﬁ eeﬁﬁ@&ﬁé%m&ébq?@?'sﬁ’ ?@%ﬁl %gcag o
Er bB1) Qﬁ&%cld%émib%&egﬁncgﬁﬁl %Q&hle%gl%sln@%ﬂhg@mh%ﬁor@rl@x led dfEMI&d to,

deletions in exon 19 such as L858R 19S, Gr19S, Gr19C, L861Q and S768l,
as wel | 1a1s1b1tmsemt1¢ra1¢s'elppmelxtanclzdﬁ naratiziag awGEigs, @@@a&]MAGéOZ éhmgen) and

" pat hwa ed. thera |nclu es t e ich can
after s HUCOIETEEShonS Sl Rt moubEs Phohi ShAPEARD: RETRLOGED) “The
term " cNEL0231N 066, IGSK 13630k 9/0ke 880, MP@V@M@CDQ@Q@@XSW@FO@U@DBah@s with the
function of cMet pat hway corrponents EEI es of cMet inhibitors include,

but ar e JAIB8ET7/0E el h@&)be%wﬁmﬁﬁf&t%élahw caddiGCESERramafsEI@Positivgen) and

X184, PEIBICRoan: ! RSRee QR ST Yl gBer A5s Y BERRSIeH o

and JNJ 3B&6IHTongbs35ADct TTe20 ) my'cEokdedtinh iy pattunts wiile h utkdignancy tepapeut i c
agent that interferes wth the function of EGFR pat hway conponents.

Non- | i migaptii§ cancsipnd<cMef e amplieationds, HOt:rafﬁmr{aiﬁe REBSINRAING S irhpitors.

N t fq - 785.
L0084} Tyl Rl BRFerS1 o RISR1048, Broohdohftubino ti rebitun i i GFR

i nt er f erBSI gafttinitt ﬂsess‘ouramdl with adtivated cCWEGWhidcapivatcs P&EREBvead She BIBBoAK s,

i ncludi ng but no jted to V FLT1, - K1/ K VEGFR3/ FLT4, AKT
(a0 A ep i RS RSty E L S OF TS AL > BT PYABR) | ST AT
(e.9.. S § bidbnd Srullipl @g@& RIK3Rbak % Shc
(p66) . Rg‘?&%’é“gw@ngéf ting Sufiiple FhiGHR caddl . TR A thanp o) i
GAB 1, Siepdto @maioy GRB2-targRid theﬂp@s to DK@CQ]@G gesistCg tyRpdIcKingOd)ibitors
paxillin, FA RB1, .P nd conbi nati ons
Phor eot 0 PR EHoreh mib o ihSEihe PR UFC endPoe Bovact zunab
(Avastin HuM/833 VEGF- Trap, AZD 2171, AMG 706, Sunitinib (SUL1248),

Sor af enil80 %%Avhéa@b@e)shomﬂmlre@tm@et/@fﬁaéitryc can@rvalﬂ%m@rﬁmrqmeW%M)
[ 0055] r i 9, det ect
changes%% gm&t%gecssﬁcl) eve used%ﬁérlr[lcqgazs (Iﬁ\i}g fion ]P{é%/{ee(?éM?paE%%rﬁ%?{eé n’in a
sanpl e tadeiER3 prlmtéinSUhjeﬁﬁtenaxbeS(ﬁleroehi (0] RCE’R N célishwvithlaM eXalipite; t he
expressi.on Igvel and/ qr actlvatl on | evel rotein can_be npnitored

f chve
in a patin@ed aeiiyatgn oheMebindsiels BfVl% ﬁ"éFVéBW? of fﬁl&t %&%ﬁ%@%t@ﬂt o
starti n%léfﬂﬁﬁggé@] ?gég]E’&%lé @(lj)m negatl ve response” includes a worsening

of a dis nin a pati'ent receiving therapy, such that the

G scase 100 BH57K Fhie U BRI SGEh I Sa v paneem M YOeLe SRPPAFGOLREN 1 n o

pati ent ﬁ@s&f@e@es‘ﬂbﬁs‘%%%l\@e@ﬁﬁﬁhﬁlto@@(lgeéMQldﬂﬁStuEiiﬂﬁl M%@VIQEPME&M&M'S@&%@ ok gns or
synmptonms of the disease. [0058] The term "di sease rem ssion" includes a

classif |Madlp@ir01tﬁol®y&mgeerss Pt rl@i 20 10 eanelea@t%arums@pwearbaﬁbmomsmtefrsq: gns
and synpt ons I essi i ncl udes

2" SL ORI B M SR oA BRY Bl PR R DL A PR RLSRRET RN "o

| ead t o @AdididOpenSivaENSCLEYIXRILRAIE 1@%& cRFRBGRI of FPER BXRITHER2, ifembRCUr r ence

of tunors in Iung tissue in patients with NSCLC i s descri bed herein as
di sease th#bfi’e 9Epad patients also had high expression of cMet and HER3 (see, Example §).

Further analysis revealed that Caucasian patients with positive responses to cMet inhibitor
therapy also expressed the activated forms of cMet and HER3 (phospho-cMet and phospho-
HER3, respectively), indicating that the cMet and HER3 signaling pathways can be co-
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[ 0060] The term "response rate" or "RR' includes the percentage of patients
Wi th positive responses, such as tunor shrinkage or disappearance, to a
defi ned twenapystsr the treatnment of a disease. [0061] Pha/usesimosaonpl et e
response" or "conplete rem ssion” or "CR' includes the clinical endpoint
descr i begtited Metugios agfsefzoma ticse paticaty. Roisgjhle radcheripme forithe peggibiatent o
treatne a i f 14 Fo . T . he f .the tinme or
treat ner%CI}:l{i)éulr?%eé%Ut%ﬁéng}/lgt Vrvl}(gfl Prgl%?aée u%%lﬁglgggéatglg o ﬁ%?la?:%% e gﬁvtltfhf i ed by
measur ermcste® MY piokdm Elondaferth, 3Mbt gu@ HIERB ¢ natifees @Spasitivt esspBakey

exam nation, X-ray and scan, or anal ysis of bionarkers of the disease, the

pati ent ql\@”&é@@ﬁr%&ww i8] (Pﬁu%ﬁwtl@%fts WHRIPELE- e apsharedomensiadionqf thy n

certain j 4 . C i : i rAane r
et ons IFosnr AR ETont A RSk St B E mh Sy b BRSSP B ABAS Pl o
Res pons exkibéted dtghdovaly off @vietaand ISR exprdssivnr(see{ RECh@ER). Inpatiditedh, ittwayanuar y
2009). [0082] ,The term"partial response" or "PR' includes cl i pi cal
endpoi ntPTested 1pag thepreseat wvey Bk fhespRicaEn PRGNS 's‘iCM‘]Fé of
cancer iiphibRSPAGREUCR al FRAbIMBRADy Hdukl re@ulPRrd ReditRe rbdpTRse diRfto SARBbEof 1 T at
the end of the tine or treatnen¥ course, there is sone detectabl e residual
di sease hotlathccdfet bed HERIPBKephtibyayseasur ement s of synpt om control and
quality of life as perforned by exam nation, X-ray and scan, or anal ysis of
bi onar kqpgznf Whothics 8aseplardyRmdattRidh of shed@s&ht REENRY SinplEPoRNREPFrHmM
partial response to therapy. In certain instances, partial response is a
30% decr/éﬂa@epthntsrv@tksﬂﬁ%ﬁy exhited highslevals eifdER{ copcomtieant with expigsiionef (see,

Nat i onal _ C . it ' i i AN j upor s
P S FREE 1 h aso PERTE EYALNEG 0L WKL Gyl gRbhslalt Y

"SD' i ncAdiglepatRnldidhéetalx peRdpigh iévelsofedg and EIER3AG LS Bxamdlcly)y. Bascdappthar ance
of no new tunors and no substantial change in the size of existing, known

tunors. DAREEH S Hefhed REDE Sresertinyngion; dMefdahibiory arq p @xpectadig be cEREHGa8 t hat
do not r ek f %18 -1 and
progresg?%%l |§g§§ghf§§?%g'is%ggkﬁﬁggynggﬂggBgﬁﬁiéggégg?%R%E§9g3n1of t he

| ongest MN$@n€tcerrclafes whth theiduon stgwirtdnsthe npO@6thht FOERtishibitdtsianehigbly
progressipnﬂ or "TTP" jncludes the nmeasure of time after a disease is

di agnosedeoive NI EPAESI the di sease starts to worsen (e.g., appearance
of new tunors, increase in tunor size; change in the quality of life, or
change i[A033|npTlorwrcemt mykitior P06EEs Mhthode fomthqurmgrcksspo forfarpaéicstuvith wal " or

"PFS" incl,udes the |ength of tijne. dufi and after a treat.nent ,of a di sease
i whi o d R odAtoh Bty MR ORsBlEn it e BB TR synpt oms
of the dioapatfy tHcQREOky dhgarti@lfn sigéefrahddusiniartalaysOind @mpoh il Hideswft he
clinical endpoint describing patients who are alive for a defined period of
time af teiclhegrrgadepgrsoondcihyationprofileser eghatues for digdeadene efiféAcddn éancer .

[ 0067] : [ et Sdilou i rices.  i.S.in jncl ude a
ceri eb JprE sihE oBpubli,  RLEIRL ShRNLARdrEl adul IRLOREp bRl

| ysat e) signat eagdottiopesygtem aitliin Radyjer c&ll giibiiol durirge andsftdrSrehiyyiin€ prdvites a
produced by a pr.ocess of m xing a nmeasured _anount of a startin

concent rRRypigRn¥ithhighlygelevayt infampaion thitcan Je ypad e ﬁ?le%te@ng"PPm@W%tqoﬁﬁeBﬁf fer)
to creat n 1O : Mols ing the
pr oceas T B o g o S B R RS A "O
sanpl e ahatragagmve iic eancbecedle s abdtinedi progedscatan pastde2he Bhysiiabwith, 7, 8, 9,
10, 15, ... 25,. 30, 35, 40, , 50, 100, 500, or 1000-fol.d to.produce WD
2012/ osaaéglf’ﬁ&ﬁl/ 1@%5@%%%%@@#@%&}/ PhiTFYRicRE Pl TG AT PRSP qﬂgﬁ%t 2, 3, 4,
3, 6, 7,coftin® a pd¥icullds colitse oF Bcathfbnt dBto shtch 3o/ anotbr 1#h8 of &RatméRs, wiln, 8P, 40,
45, or 50 descendi ng concentrations of the sanple or reagent. For exanple,
a di | ut icxampksy tascresthshpsd begome2edigin te eratalentihrawghdirtledr aberratpoms theat ant i body
reagent af. 1.mo/ starting concentration ¢ be produced by m xing an
rrount - of irfle SR wi G olRer ST bR R Pbody witn an squa
anount of a dilution buffer to create a 0.5 ng/m concentration of the

capt ur e [8834]podigeordinglyy ts@agsehigny¢rdiopmarades meghedstfar herppseleeiany body
concentrati : y D ¥ /@, etc.
o068) T BAE bty BRY Ghmpebiod 4 K Mion TRl Mavcs 8y dERT CF

abi | i ty dkregnlagsisipnat vaddt@vh mols@eed hitemanddsyé of a solalstufmewirasspeodiccel | or
in as many as thousands of cells. For exanple, the i munoassays descri bed
herei n pBeEBRLY, Mpghdhroughm pesay.SuFihpiae E@@é‘&@@l\f%@%&@«ﬁéﬂ@a FYvdetect a
particul ar signal transduction nnlecul% of interest in about 1-10,000 cells
(e.g., about 1, 5, 10, 25, 50, 75, 100, 250, 500, 750, 1000, 2500, 5000,
7500, or 10,000 cells) using a dilution series of capture anti body
concentrations. [0069] As used herein, the term”circulating cells”

g, o e .. -



[0070] G rculating cells are typically isolated froma patient sanple using
one or nore separation nethods including, for exanple, inmmunonagnetic
separatrdmocsﬂmm&37g , Racila et al., Proc. Natl. Acad. PEEIUS2013M66624
95:4589- 4594 (1998); Bilkenroth et al., Int. J. Cancer, 92:577-582 (2001)),
t he Cel IImmaueggsey ( ERénTb%/pnemmmV@@tmor(&lr@mpliorvrgi@@metk@riséc;rth@mlectlml@f of lui dic

?2882? t Ia%?ro(p%?fae tflgralgyA{)sui\é? %Ole éogr?ﬂii}atloélg%ﬁd @%% Ai nual 1'{}% or shut3dowgf1la 256

Washi ngtdygregllated s‘i/@aﬁﬁ)g-gdtﬁ&8§3371ﬁﬁﬂﬂé$ﬁ%hbﬂGﬁrﬁﬁéut(eaQ@@c)lltatE@@dﬁ(sSg&ﬁbf e.g.,
Mancuso et al ., Blood, 97:3658-3661 (2001)), density gradient

centri f RgEONBYizeddsapies 9r carggkpaticats- al ., din. Cancer Res., 13:4865-4871
(2003)), and depletion nethods (see, e.g., Meye et al., Int. J. Oncol.,
21:521- 5308ﬂ200ﬂ§¢ﬁh@063&¢mﬁmdqpmmﬁpt&amphﬁyoﬁsphsddyhémghﬂthm&hmdes any
bi ol ogi cal speci nen obtained fro atr i ncl t hout

i i ¢ at (Bt Bmtﬂr&S@P Ch&r%we%éﬁﬁrrfglr dst\@ggtge rltgsamﬁt%rt ttraanecer I's
(e.g., rtaréﬂpét% m B L9 IMORKSH SR of&le! oS Imoribitd Aly) baUAQRndihatod (e 31 PPI €
aspirate, |lynph (e.g., dissem nated tunDr cells ?Ithe | ynph no e bone
mar r ow awspibiztion thecahpiyy aithoer patlewasstimcﬂted(the@py bissdew)upos ptffanmcebnpﬂl@hr al
lavage fluid teaﬁ 2 Erqe aspir % gl, ha rve ﬁ r ando

peri ar edTBIHPREHREH léfaéoé’pe?f t| tﬁt? pé% 1“8 HEPad & fP Btoéel and egples

sanpl e (i¢afim pdrbh'ﬁpédxlahﬁtgélﬁfth%lfﬁ&eﬁtsrnaetﬁtbﬁp%ycﬁenﬁpﬂoﬁféﬁ{ witB sSlectifpemd! e
bi opsy) or a node g sentinel |ynph node biopsy), a tissue sanple
(e.g., talifestiva §r§ne1)t103ﬁtr@t¢ga orzcageqrgiatients psebiede therhigh ingideperef intimgice@ad| ul ar

extracts a ol I a
fracti Onaht'f%(fer%glsdaﬂ tgr%‘luge{h?&ddtﬂg ﬂ%a?tmekgef rr%, @8?1“% ﬁm‘é’? lnﬁlb?[ 1059 ‘%Il’ ot .
preferr eﬁampmod suiBBt f, patibtts Sation- mll&i&tlamrgechnbgr ars ﬁitﬂﬁmmgll;etemwhatoi ng
cells of a solid tunor fromwhol e blood or a cellular fraction thereof

usi ng arfOFRJids-goed RrigviossingtREy aesponyive Erthe eepydendibeeoms FISERAPYE i s a
formal i E roma
solid tﬂﬁ%é gg: %%gggﬁgﬁﬁpor ogﬁ%PE§§%Eﬁgﬂﬂgﬁh?%gEgggggﬁ+ﬁ%e@??ﬁ%Wgtract

[ 0072] Anéthodyabytherselfeetion dfapptupriptedbespy Gingledmygs ngcamtingsme o§dmgke f or

di agnostic por prognostic eval uation, a d to the tissye specipen itself. Any
bi opsy KRS R BRI SR Y 108 REOES Qb PIUBAYY BT PYEaHA L& n

conposi t AR Ebn MR RIL Umdr e 4o il REmbY %R&Yerﬁtﬁ%@y%eﬁﬁ@' ied will
general ly depend on the tissue type to be evaluated and the size and type
of the trowttiplegi high-threngliput aysay sspendedolldbogativeingpiaie @mha:mdtl?egqt)ve anong

nci i on T BBeY (CRERHI B Bgpy FELgO SRR ARl Sl Gy R B ccar e

aspi r at itQms@icoRSH rar€lc6lly in tEMbEI f@atltatuscwﬁc\er a@@loh@a@d dﬁ&% BN at@lvctmsas theBl opsy
t echni ques are di scussed, for exanple, rrrson ' rinciples of

Internahmwﬁdpépﬁémﬂﬂﬁs%é@ge@@ﬂﬁﬁﬂﬂﬂ%ds 16th ed., 2005, Chapter 70, and
throughout Part V. One skilled in the art Wil | appreciate t hat bi opsy
t echni quee34] anT]lmempetbﬂmﬁrhd pte@entde\retlu&y adraeficudy aildicdro paic&e@rkeg iguss cel |s

|n a given tissue sanple. [0073] The term "subje "pati ent
"i ndi vi dB&RRCCE IREAMERt rlrr’ctrretrléis Hw%ﬁétan%@ Shgre g‘PrsrBall%‘é’Pttfd@C%tpﬁ%?nt%tnr mal s
such as, t ol ovi nes,
u betale rheﬁ (*Pﬁroléfde%@cﬁ Oflent gy gﬁ }& inN& re[s%g%xftﬁ%%he vi

ki
porcrnes and 2/08833%& d 20 662 term
" CaucasiahVatedptotahe feval dflovarpootes of mubmlid ©gnading pethsays asbceiated wHilsq@andrc

or 1 of nal CHBBHBe B el FgBer e ol eaeron R R Preedt 1Pb7SR the
term " Aioafol prﬁfehil@tec%nﬁfoméﬂﬁﬂe qt)aasbtelp%ﬁtvra@rbr@ftmrgeresgorb%pr@aaoﬂeayepd from an

ethnic groups in For exanple, a person having origins in any of the
or i gi nalacpedpinetates 0ftSh@Clﬁangalsttan5$mmoh oxdeulcashn be deteethe 111 trtrmoa samples

subcontinent for e apan, Kor ea,
el ayei ol Ao S RRR PR SRR el Pty B o076

An " arr aticicer ic@H 9 AR IYCch, BRIMEhS@Sofahehbdn éiveifdn anidlthe déﬂdll%arﬁlﬁlufger ies
of capture antrbodres i mobi | i zed or restrained on a solid support such as,

for ex arﬂf Ingaliggpnidumpitisyucs, gesyltingdn yplueldy informpadionon chnges OCGHIHBE itf fumogs s |

beads ( rane
(g rsttos TRARRY 57 AP AR mRRlY ShY pERRIRE BT AR fifho RARR0 mBRIRY 27F, .,
bundl es rapldlyeawlx@ﬁgtwncswaﬂahdﬁmgnmm ate. The capture anti bodies are
generally inmmobilized or restrained on the solid support via coval ent or
noncoval ent interactions (e.g., ionic gpnds, hydr ophobi ¢ i nteractions,

hydr ogen bonds, Van der Waal s forces, dipole-dipole bonds). In certain

i nstances, the capture anti bodies conprise capture tags which interact with
capture agents bound to the soIrd support The arrays used in the assays

o s r r g,



[0079] The term "activation state-dependent antibody"” includes a detection
anti body which is specific for (i.e., binds, is bound by, or fornms a

conpl ex wWvOlp12208833r7t i cul ar activation state of one or mpCe/Use@lps@s4 of
interest in a sanple. In preferred enbodi nents, the activation

st at e- ddB@htentn sap, ithsougtheds @fdh%plteﬁ@t phespebrdMaatagerishupyide efquEate on,

d/
aneror IPRLHE BT, PPl ong ol BuddR YARRHE SO SORHBRTR on o
nmenber s |iKelyt toebe &R dradrgtedfherap & tpefoting PathevalyipeBias: idy, Gr dxheple,

formati on of heteraqdi neric conpl exes between EGFR family nenbers is

det ect edyéplsgedentivedyrpsed tupws- wehantERR. aint ¢orersires the pathwax profilegito

enbodi eR&NSte, f det ecting
oo or e Eresft ot @laf o e AR RS iR il 0" o g
t r ansducah¢rapicstol ecul es (phosphoryl ation sites correspond to the position of
the amno acid in the human protein sequence): EG-R HERLl/ ErbBl (e.g.,

tyrosi ngqp(Y) g8ffilienEr B2/ HER2 (e.g., Y1248); ErbB3/HER3 (e.g., Y1289);
ErbB4/ HER4 (e.g., Y1284); c-Met (e.g., Y1003, Y1230, Y1234, Y1235, and/or

170) ;) R e, &° Sp b %@%3)?10%%%@95 NG RG g e Eegbeiohem BT 159

T202, am@é@ﬁed(ama)wlséVEK (e.g., S217 and/or S221): PIK3RL (e.g., Y688): PDKL
(e.g., S241): P70S6K (e.g., T229, T389, and/or S421): PTEN (e.g., S380):
AKTL (e. 903915471 t%ﬂﬁﬁ‘%nczﬁ’qg)ntetﬁléa?o fn‘%}uge ) By%%ﬂnb%flgf QEIaéE?tQ%lsea&gT?’ (e.g.
S472 and/ or T305 GSK- 3 (e , KB (e.g. 832)
BAD (e. g:harastrmzecabudﬂmmnmmﬁ))lled rgirmh(oé agerranSQdES)Themm 11101(uée all kK887 and/ or

Co0S) i e St isobBiEe SMtites ahher FEBeFiodis MaiBui falin GHTCE1S)

RB (€. 9.50li®2%4h9.cal&pLof ﬁﬁsl@ges@ﬁ&j desSihBRHingFBd- e(nglﬁ)sb-mgtﬁﬁt@ﬁc czﬁﬂgﬂdpl n(e.g.,
S662 and/ or S724); PYK2 (e. 402 and/or Y881); PKCa (e.g., S657);

PKCal f | Examples of Ifberamidyens O%Gﬂlllcﬁf inpkads, fus agg not T5USY:to shigestise gnd  S392 and/ or
53 o e IRT GRS RRARES (g pencsly o fanihebSodor he

t er m " agiaktraihicstinas k@dm@all tﬁﬁh@ﬁ;E(IGHSTI} gastidilostinal tarcihvidasmarsdedles tameor, agdtdlbody
which is specific for_ (i.e bi nds, |s bound by, or forns a conplex wth)
one or rﬁanfé‘:raml Ganesr, gile ﬂ%ﬁtéa@ﬂ Sm@ lentgstist C@n?q’fr wsirsephageal &chteﬁéfrrfsast

activati i body
can dot cane ROl S T e g B R B LA B e PO o e
anal yt escaﬁcmhpaa]sreane ca:rcemppensh@mbert pastttuahcanovablae cahes;. refdd @8dder

Non-limting exanpl es. of activation sta e- |nde endent . c- Met ntlbodles
i ncl ude ©RodeNhGel FHBNEMAR GaReet ﬁtt%%r:m RYOBS éFeﬂi‘b kwrﬁﬁl@?cgo YRIPROBIAS;

MAB3581, .| AB3584 rioMMBRaRRs; R MR UndRERstey %,In conR0dfioo PRFREES.
ab47431,” ab14571, ab10728 ab59884, ab47431, ab49210, ab71758, ab74217,
ab47465 Asalmdhgrzn(Ab@am) co@pAsddRMAe PBamracadcaoys cl- 14257, PALl- 37483, and
PA1- 37484 (Thernpo Scientific); 05-1049, MAB3729 (M1 pore) sc-162,

sc- 344050040 - 16He tebifi“Abh-sH6H 830iling $enAB3G4NKU-A62%hudess 8ikdak8 i waftha Cruz
Bi ot echnol ogy); 8198, 3127, 3148, and 4560 (Cell Signaling Technol ogy); and
700261, malEnen cana@oels formfia thedesinesl dgheking. Faaazzl]esnbmpn smhglt eAlglueganpl es of

activati e nder
The 1 ol 1< e Riea B ok LFUES AE24mRol S YRR hiEG LOOS BB PRk Gyt

PA1- 142M¢ncﬁéﬂmﬂo¢ﬂeﬁ6 (Therrm Scientific); sc-16315, sc-34086, sc34085,

sc- 34087, scl101736, sc-101737 (Santa Cruz Bi otechnol ogy); ab61024, ab5662,

g?;ﬁgl‘g? G‘Fﬂchn ﬁﬁég%m? iﬁg‘é%%‘nﬁ%%% l%%éelgézt@ﬂfégggm%4888‘égﬁ448826

(Life Tesublmaﬂ mgolgpe)ptldpm%]e pisandd, ambumdegxesspindsva}, acmmlun stagntndiadi es

that rec i ze cl ude those avail abl e under t Il o

aber o Iag et 1 e g Mt G0 V] S LS r NS G eh
ab51067, g g99zanpa%mﬁammtzﬂ<ﬁwga) oalemza@nam%ga%y ab47431 ab49210,
ab71758, ab74217, ab47465, ab27492 (Abcam); SCI61HRP (Santa Cruz);

PAl1- 142 A 7483,“ .an 484 I;,ITD“SCI ntifj 049,.. MAB3729
N1 odBag i Tk - B0 SR el UEE B e Mghidh b i ud ol oo
SC- 8147 8&in(l St andiEdules Bmtcaeia oot tﬁlmoce&ﬂ%&whlaﬂazeu 3dBrts af dx#RBulafsphal
Signal i ng Technal ogy); and 700261, 370100, 718000 (Life Technol ogies).

[0084] NBntimukistiniag responts. doielyderalviagionderad sequencagebinehomicaiprgtions
anti bodi es include those avail abl e undié the foll owi ng catal og nunbers:
PA1- 86644 and Ms-201- PABX (Therno Scientific); MAB348, MAB3481, MAB3482,
MAB3483 (R&D Systens); sc-415, WD 2012/088337PCT/ US2011/ 066624 sc-53279,
sc- 23865 sc- 7390, sc- 71067 sc- 71066 sc-56385, sc-285, sc-71068,

~ A = o ~A APrFpr— 7 o~ a2 ~  —m— N N 1 A ALCNPIN™R A



WO 2012/ 088337PCT/ US2011/ 066624 ri bonucl eoti des, and peptide-nucleic acids
(PNAs). Unless specifically [imted, the termenconpasses nucleic acids
cont ai ni nyoknvassdnal ogues of natural nucl eoti des that RraYaSséimiob@e4 bi ndi ng
properties as the reference nucleic acid. Unless otherw se indicated, a
parti culiasidaihelcellc Ea@mﬂles efuierd éraaaidsl@tl@rn@pie@ultes includsobriasseas liswteddevat i vel v

nodi fie n ene SH t he
sequencce%eée/%qur(’:‘e%}oglflE ﬂ?na |Scs<l;1l egs E?Bgéﬁf W%r%%%%ﬁ%gbnugggﬁ%w%%ﬁzi ncl udes a
si ngl e- HERBESEBRIHERATErLBY), YBGYRE/FLOf1, RINGEENAL K RV IDNAEGYRBIRLT4and/ or  a
mmetic thereof In certain instances, oli gonucl eoti des are conposed of

nat ur al IELTG¥EKZi HOFR (eg, PQ@H%‘HR%@ERBM BEUASER,; ISRy sipsulingigeeptor),

| nt er nuglgofd. EGF(IHQCIWQ%L% ‘??elaﬂep &%gfogj CSRLIETFAME L ANERTER 1-2,

ol i gonucl eot’'des conpr i nucl eo §, sugdrs, and/or

| nt er nudl@kd, TRKIA- (ika{MET IROBJQEPHAsl-l?isEHHBe]r &) AnXLt NEER, éi’YROBﬂ"EIiEBIt gh notif"

AL T R S e e R AR e W

ol i gonuc(hﬁé{}ldsq‘é lﬁﬁ1¥1dﬂﬁa\’l€n§§e IRRER 1 - OABUSKMRATHK €83, ah@HTK f06V ?runcsdtéﬂ or nore
m smat ch regi ons he msma ‘ch regi'ons may be contiguous or nay be

separ at édHDyOﬂrGCQ)toﬂerlne 5<1na6¢s shch 8 trgncated, HAR? re_‘pzptomrwnlmmssmwrmom des

compri saertip Fhpedli ghFne G e P ERER L ITnf el P dee Wavaty ) FieChiT ae

" stri ngeMENY&ch@rZ@ith ﬁﬁssﬁ%}ﬂﬁﬁlbﬂé@lmﬂ%&ﬁﬁ&llhﬁr gemaint | @a&mﬁaa@a HER3Ch an
ol i gonucl eotide wll hybridize to its conplementary sequence, but to no

ot her séqwmégflthwlﬁsln@ aminocisringl exiracel barglomadnse escetpriydesine linasewlimershe
differ e Clof: difi&

speci fi calgl % 9?%1EEE/VF§H tﬂgrsrpﬁgﬁlﬁgﬁlﬁﬁgg ng{égge%lgf%g%&ﬁ 1&1]%@%1 2,

hybr i di ZHI!]ER@rbr(HERmCHHKZYH@(R[ZdHElB/HERBﬂHEME[EEE&IERWHEm HIM/HERS

BI ochem st%%// and Ml ecul ar Bi ol ogy--Hybridization with Nucl eic Probes

"Over vi &WF R EIERRHEBH: wgpr il teaentey stneddnasey yuah ay P& ARle P Erkac. d
9 I t t t

st o%%r@% ‘Ge%é%‘ﬁ*e@é” PRI E I CMAC R RCRRBE LEif Q%8010

at a defdomgpadnemnuchsis AEGH{hg. p AKTIHAKTD, AKTHeMEBEKndARL K g FRKUIEVA®ES),ned

compl endhiaf oS NoPRE Gt BRI 0k BRI sl Bk gbBReutes BRI br s um

(as the 4nardfin l%ﬁl%l@?@[eﬁEﬁi 8GN EIEMP1, P7OXCRIS g, BYO §€knﬁ@e@;ﬁ’ifce%?ﬁa&r0bes
are occupi ed at equifibriun). Stringent conditions may al so be achi eved

wi t h thalmdb,tprmlmrwmmbsphammeggd’ﬁFtPsiBs BERNAS, BOP featd URAFRLA%| ect i ve

backor ouE oy Skl 46R pE8; st BB ke B Sulty el aFRRA Bobbt 2 ¢ er o

" subst argri@IHRC,ippent cﬁﬁhjl STATHURTAAN! plﬁjsphéiﬁ‘i@hhésywl45%1§ﬂh@sﬂﬁf&(@m2)0f t wo
or nore nucl eic aci refer to two or nore seqguences or subseq}uences t hat

are the @@P@la@ﬁylﬁm‘@l IS 2oahoege P m§21&ﬁfb‘é%2zl4p&7 JHeeKs [Rg TSP-1,

per cent S g t 0%

pr ef eraﬁ@saﬁesguﬁég %&dbggtﬂ%@(}t J%éb ?E&ﬁag@( ag@p/@l Xlg%]"/k 8&&& 89 z)j%eentl ty
over a spepidrs euthrae ghtospenwbeptor BRA pesheatetbnalre@pad (PRY, amgéﬂ.hfébeptor
correspondence. over a conparison w.ndow or designated region as neasured
usi ng a LEPGRRHICIIIEHRPRT BYIFTHPHBHFRIR ﬁ%%ptowltﬁﬁlhméi regAPtQ AR AhEFCGRt8 al

i nspecti def efers

anal ogourgilnnmél-gé ct% e?ct%}r’}rrgfde%%lto ﬂ% gﬁt@ﬁgﬁ@ﬁi&éﬁ Igércg g?ﬁ%ﬁé?aﬁh%%gbst anti al

i dent i t ycoestivatss anverepeessazg) suah aslaaq)hﬁsdatbﬂemsancabdumllsl) ahd,nuilsar 206cpt@5, 30,

35 40, 45, 50, 7 100 nucl eotides.in.l engt [ 0093] The term

"i ncubatHPreSY h@%@&ﬁﬁm%‘ﬁzy yogicpmb: B?ﬁsa{[g?rieﬂ% and "exposing" and does
not inply any specific time or tenperature requirenments unless otherw se

i ndi cat 480431000k teme@@ppmnwfra)HERé signabsepathway " IRTIMdEs dnygingge more afri |y of

Lot o mtuleR e it R SR bR O RO LR o ™ PR B P e s

regul at ithg igrowhiatcddhioligh H@Rﬁtﬂﬂmpleidfﬁ%EMSl%ﬁﬂlﬁrg%tMy dRhoaRAPInoRIds, The
mut ati onal activati on and/ or overexpressi on o

rece rosi ne ki nases
L Bast orhi aeaion Heieg (o Eesu b1 AR o g aio LY G s i Ko e FHHIR O

cancers. h e\ie gents
such as %@s@g‘z%rrﬁlb% [leI rra% IEI}/LIA;}{zE%' FE@)E En| qu)\rlg &?ﬁgﬁ{)% tinib,
nilotinib, and the Iike. One wel I -char acterized signal transduction pathway
is the MAP ki nase pathway, which is reiﬁonsi bl e for transduci ng the signal
fromepidermal gromh factor (EGF) to e pronotion of cell proliferation
incells. Il1l.Description of the Enbodi ments [0095] The present invention
provi des nethods for detecting the status (e.g., expression and/or



WO 2012/ 088337PCT/ US2011/ 066624 i nhi bitor), and/or a cMet-nodul ating
conpound (e.g., a cMet inhibitor). In specific enbodi nents, neasuring the
| evel of wepre#ssssn and/ or activation of one or nore comrpdrisSaMg/0ede2ds he HER3

and/ or cMet S|gnallng pat hways (E.Rg. cMet, truncated cMet receptor, HERI,
HER2, pIuBEre.g.. RERBCAL(pUHDaP K RAERES ) ekl SRDKPERVEN) SBH R 4E-RPL, PHISSK  She,

Akt, p70S6K, GE /ar ri r ecting a
Sui t abl dgnePhGnenr e o aps e FoRR R TR N L RBRL

t her et o dw), GEER$d1md1(eags BHERANERG AHERD/ICER Y, HER DOFR]3, HERGNEERSRREY,, t he
present invention provides a nethod for therapy selection for a subject
with a rfabKghahRBRz. B?\?’@PW rigd 4p@PAReNSMBTOk| gnal i ng, the method conprising:
(a) detecting and/or quantifying the expression | evel and/or activation

| evel of[06444t "pha)tteﬂh ffcomnpancaaef @Meak'gnalﬁﬁg)pat}nvh@”smhpémany(ob¢ odeioerdfi ang
and/ or antlf in e expression | ev nd/ ctivati o | evel of HER3
protein Tinsreage tig %@&wp%mnﬁ@tf%ﬁ ﬁ@é?PWﬁstreé%? fegH/elccult i vat i on

l'evel OfthEt'Y?BloHﬁl‘a’Eeﬁ'tHroﬁQﬁé %etH%mee@TO?bfl/Iét@lénlaﬁn$%§ v E@mpdnentshBiclude, .
expression | evel and/or activation | evel of a con r ot el n and/or (ii)
t he expriasgicomwt lisvigl tahdpaocyde giondh ifastor!seatestr fagford M§TE/ %F)otP&lxm Bhd/B#4WEER3

Phet i e T T e b A TE KD Pt bR RS RPN g Ry gAY e @
pat hway-gli A B¢ 2dSTAgN aPYADR )squnr{@%emmmqpemepw@mr@Rngsﬁss, on

| evel and/or activation | evel of roteln and/ or rotein in the

sanpl e doffpaRes(ap KiasciasoH- %%Sé»t%ﬁlafiﬂ?%rs%rﬁl?t@ %%Iﬁ%l RBLCT.a%I8] I n
sone e t ak) \% nd/ 0 ion
Cog. -G IASGPRGISRREUIERIEE i ety RO PO RiNR 20 o
rel ati v&hérb@mr escence unit (RFU) vaI ue that corresponds to t he signal
intensity for a particular anal yte of interest that is determ ned using,
e.g., a i M s | i g&hﬂ ctive
I m‘runoAs[sa“yBj( Orl%seﬂﬁeg%erl g Sf gh ﬁk%ﬁ{g}fekee . B%gt&% gl%g’gé@g@si on

| evel ari‘d/emgtmdmg yathivan cbmpelhenm‘duehe caures suchras;tmtanalhryltterktu sctoyadiot bf ticed by
calibratipdg nornal i zin E‘i&he .RFU val ue.that .is deterr]n ﬁg usmg e.g., a
proxi m ty E?&?Pt%ﬁlﬁ gﬁ%O crafjgng, GRqness & RIRKL oPETIPB g e FIANSES For ¢ he
parti cul Rfvab@hdt&n %fvels”zhﬁirlﬁ@ﬂ'easeh'hgﬁﬁc[ §tﬁhﬁlaﬁ(’ﬁ§t]@5&?xﬁﬁ@s dhemRFoyalnge can be
cal cul at ed based upon a standard curve. [0099] In further enbodl ments, the
expresmmﬂlwaef\ﬁ@knmn@m@rncatd@l Wtara)mptllmvwld to,fthoﬂmtsieefrréoedrherme anal ytes is
expressed as "low, " "nmedium" or "high" that corresponds to increasing
signal i [ooaﬂsn The fefth “auididd CMcaproddidt MicRidef a trih@k@Sforh Rathed SMEetREpbNed

usi ng, proximty assay such as CEER |n sone instances, an

undet ectthﬁlﬂéc%ﬁiesnblﬁllwtl limigpsk tec prgren penfainingfthegytoplasmic and juxtamembrane

2002 OB 000 24 R £, 00,011 ACSAX L AB0R] il RATLE Y] 7

anal yte of i Nt erest eterm ne assay such
as CEER,Owayehs 2eX1336 slssed) aq)rotamdmhemlﬁ@ te. extrhdfblltnldil elbmansdfaﬂma a Iﬁoﬂeﬂiw

| evel of expressjon or activation of a particul ar al yte of interest that
is deterct‘PfIWé‘ém@é“%@P gchpn a%‘?%&rl?ﬁ%ﬂ}'t%%%l t@@&ﬁei etwhﬁn HraMBid ek pr essed
as "lowgg | py V%tal0%@%%1[“%9&)”??%54359"&({% ?alnﬁ\éﬁalrotgﬂlc% ﬁﬁl tRé‘ d}Bﬁa-
activatioh of a particular ana yte of |nte est t 'S usi ng,
e.g., a qhammndnhqﬂf&k@a)@ -suomabsuRER, bemrghabeoocplot Sse . gtstatmdzl UMl | n

T R 3D G B b L L RS R T 6 g,

€. 0., a iPnlibf the FARRNAUCEPAST daliBRarciBY ilB@c KM RER @ED) BRMlidiReERnhi gh. "
In further instances, a very high |evel of expression or actlvatlon of a

part i culvwith alnefuw@gdf recenter: dgteettdintembedigeanss; Herfel- lmthmgaceletogcommlm oximty

ot manlte T A PR T ERURen, Fep ot O, i G Rytr

phosphordenidih AUD) bendehg @fglo@ PETthd 1 bbb banad ot fryQlartidil tiesky, thmumcgtelar essed
as "low," "medium" or " correspond to a | evel of exgresm on or

act i vat i/6¢FPEGARaY] @‘lsatthrp@%lsgle@wmlmc pmcgeme of thapob of thod; lengh aersptops, 000;
30000, %Qa@[gmaﬁge Ql%loﬁ%f‘{’r As1a R A m o RR s RV 2 Golih bR VOO

: npar e Poa negat i ve control such as an
| gG contwidin, ovadter ﬂmmasmeknbmnadsmamdagdtccmme ageinedtad edMdtaeceptoe vathad yt e of
interest, when conpared to a positive control such as a pan-CK control
when conpared to an expression or activation |level determned in the
presence of an anticancer drug, and/or %hen conpared to an expression or
activation |level determned in the absé ce of an anticancer drug. In sone
i nstances, the correlation is analyte-specific. As a non-limting exanple,
a "Iomf Ievel of expre55|on or actlvatlon deternlned u5|ng, e.g., a

S o N —p— 1 AN NN SN 1 - L o




proximty assay such as CEER, may correspond to a 2-fold increase in
expression or activation for one analyte and a 5-fold increase for another
anal yt e wNerrorasgired to a reference expression or actiwariuseolhmeeeks [ 0102]
In certain enbodi nents, the expression or activation |evel of a particular
anal yt e sbpri¢neddi(da or ariryneased @M&ﬁ FRFCPIOT OMPNNG dMeabpinesasseniated Ola%tﬂi)&%iﬁl on

t hat is ared ([{foa negative control such as an 1gG control (i.

control pro e%nﬁj‘ ‘corrpared to a standard curve generated for the anal yte of
nterest, conpared to a posjitive control such as an-CK control (i

cont rol [B0HHlei hiye te%nﬁﬁlﬂ‘é‘é?dt%E%?’l PERIRe %i@ﬁsa)ﬁmae%tﬁmﬁ@m&f thleeHERM@team ned

ln the gﬁm&aﬁ&esoﬁutqpn&%ﬁl@a%ea{ Pl%wﬁg céﬂt iiin tﬁgggtsghsrﬁi%gnh ﬁaxt rgélﬂ

nmpared to an expression or activation m ne aésence of
an antl Cloincs o:frHEj{?( |atmncauedlakurmdellslarrﬁhg)lentlaﬁ HER& ofcil0amieorbads fmle]nmd a
control | e can he derived froma cell freefrom
a mal i grhsz ‘@UI}IWW 1 (S FBantinbiigsn %t.aénQF {d?é%} 53?%(5@3? énfad>-
embodi M. Sely QAL RVRVITER § ?F&t&ﬁ (tdaes. Pluiéta@ bﬂ@&gfk%uw 51406943 WobS)). AN
alter the expreSS| on and/or activation of si at hway conponents,
such as,cefain inssendes,ithe tandated rp@nptdﬂmypmllbatfmgmenﬁmim fulkicbgthoeesptar Mbd

hi bit d VEGFR hi bi | ti HER
i bi 1 oParer AR preraBBugsbE T pans el s TS Rer, Se faNa s Giine)
BVS- 690 WibodRFerd FLABcn s FEb 8 BomHisch A8 SxtrRicHM:208Aa mane L 0Tt | ons

t hereof Exanples of HER2 inhibitors include, but are not limted to

monoc| orfagioant irnsaicadrangclomein. rnd er intraselhldonuan(ICR))bingdies ey Mithont
2C4
(2000} SR B S NERS) el MRS RLILL 055,80 51 95 SEA L PR 20

1033), H¥tbecdsidg of thp A bDthe BWM-Sohgthl@replyk@ty alterralifé rnlt(ﬁeﬁl,on:%ﬂilfrﬁﬂﬁatlon

BMS- 599626, HKI-357, Bl BW 2992, ARRY-380, ARRY-334543, CUDC-101,
INI-2 648?3%12 methipping kesidiss Hragare located hedtrsi Wi obrefich Biedpmsmyghtans dpmpidg

exanpl es, t

N not uzu b, '%%Eﬁﬂ@g%géldggng %OPIQ‘IE]I“%‘EI aa&ﬂp 1|qt@1?e'r(11"| ]ﬁ@ﬂg&%@ﬁ%gﬁ%ﬁkﬁéé%@b Bl BW
2992, E%Bnﬁa@i@ing@m&ﬁﬁmﬁ&ﬁssoad[a@-oi@ﬂztosdlit—m&agndltconbi nati ons thereof.

Non-1 i miti ng exanpl es of VEGFR i nhibitors include Bevaci zunmab (Avastin),
HUM/B33, | oI T AYon3Ron, G40 R 10 AUGHER parFi 1102 6 LLRG)

Sor af eni b (BAY43-9006), AE-941 (Neovastat), Vatalanib

( PTK787/rz¢<12@2584:)h SIIHRE 3069/ ct PipKalig7patiraBGONPIBBUF 4¢tivAGLS lelaﬁmneﬁsa,

CEP- 705 V860 54652 K- VEG1003 86034
Conbi ot P IR TREI R T LU 1§ AT AR HIcHEA e Ere e TR At by s £l s
sel ect edh FIERB0A c%&%%tﬁﬁﬂg psthivag cOhpénoitlstaltikdtEBSEhd dthilvBtidrdtate &ypiduligsi ne

ki nase i nhibitor a nonocl onal antibody. In particul ar aspects, a
mul ti - kiGearsEponds e phosphorylatiopawhimERnatim BId/er ommcxon gt of BaE obl ocks a

Pl i Cea T QB AR haiqRe) N aARA G Rl R R AR AS (R o
p95HER2 pai‘@[‘he:b&) igoheklco rHER KIEGFR! (EGRE0ET, plspphdrglatel (pyESFREEGFRESE,
ent that bl ocks specific siine kin eI ect ed

rom & GRAIEHHENS PAGRor ECHR A bbbt pOSHER? ke R o,

HER3, Y, ngﬁ% gﬁ@g‘r@r ecul e
tyrosi n?géﬁr%{szeﬁﬁz gﬁtdors B2 I'c ggl%@ epuse M?%Et e pr@%%&? ElerU o)
i ncl ude ExbBéf triricaied KrbB2d9aB} ;P18K) mErtBbPI3Kabrel&She); peiB4 (prEtdB4CP- 654577,

p1(1- 168 VRESTRE S AR (SoMsd: Mg Ik MIEF 136057 cameraaAbas, -ARTEE )
IND- 26485327 (p AN NIREAA3IACT AP EROERP TR P iHgs £9DS MR B RIGH MK

exanpl es of nonocl onal a bodies for use in the present invention i ncl ude

trast uzuibiol (IHERKp: FRKY (pH&K2Z0IPKS (p-POK1); BPERt(0AINED); SCKFatICK3);

ot CuriBP{ OeaErer Ry R ok Bl 1T O ER o M PR astiam

and contiGratR ORS, IRSEPISRE p-INSNHGH-TRIFIBK); EXSRY(pEISNSK); PET3 (F=RLTANIHGRIOT &- HER2
i nhi bitors, EGFR inhibi tors and VEGFR i nhibitors are described above.

[ 0105] wéﬁPRa}nHGWgz ExHEBSRES: %ETémﬁcEJan%BGFRét(prﬁaﬁFBﬁé RIMEFRBAPi vity are
d b
bl § ShOPREYVEGER ) IEIITDRACIAR APL ADLVBOHRE Sre S THARR TR,

chMet - nndﬂ]EGFRﬂ@L@mVEmzl $roj bEG@R@N&pamiulphdw VLG R2: VIB-aclksrig)l/et
signaling, e.g., is a cMet inhibitor. Exanples of cMet inhibitors include,
but are not limted to, npnocl onal ant:lgodi es such as AV299, L2G7, AMG102,
DN30, OA-5D5, and Met MAb; and snall nolfecule inhibitors of cMet such as
ARQL97, AMZ58, BMs-777607, XL 184, XL880, | NCB28060, E7050,

GSK1363089/ XL880 K252a LY2801653, MP470, MGECD265, MK-2461, NK2, NK4,

NN T PN PN m oA A NI\ AN A 5N\ NP NI A A PN 1 1A PN PN P — =~ -RAn 1" P el e e N



[0112] In yet another enbodi nent, the nmethod of the present invention
further conprises detecting and quantifying the expression | evel and/or
acti vati omol2e28i88337 HG-/ SF protein, the |igand for cMet PCrSp@aniosead ar
enbodi nents, deterni ning whether the cMet inhibitor should be adm nistered

al one i VEGER3 (I@t)VF@?ﬁe?)s E@ERdIéP@ﬁﬁ&il)h@GE\]he(mEGF&?brF&@i%@ -FeYBBy and/ or
t t .
Wi o oRaREHEEEE R TN o T B e Shr BAR AT AN B 6 EPBES: Bhc) or

control GSKI3pEp- Gme@ytmmst@mss) ﬂanmKBepmwllm)g BA’D (cpanDQBlAl[mm a
subject's tunor sanpl e scribed a | evel s_of

HER3, arﬁ13)=1@37(§%(1é'&}?(2)%) Brslédl (@tRS\kel)otnka(P PotPWéPTPé§bc§ﬁgsAéf k @-SRATL):; nh| b| t or

Subj oot S PO A P T e AR R R o3 (e PGl P et &

i nvol vi ng-calp;rcaitc (pMEaSrc;lpgmdalhn (pgpq)ﬂsklﬁ)asiﬁeBz (p:l@ﬂlBZt),l Sisu(e-Skicy, lRaermeRcas) a

el nde CABE0GIS- bke T RLIR). @0y -G Donb Rk pr RO ARG

particul@tc '(é“§tﬁ-'1ii@a 5PI€@B(§)’K@8WHH§&§ (ﬁi%cﬁfcfﬂ) g (- R@lt)tafh%}‘%h@ _
i nhi bi tor should be agm ni stered al one when the KRAS nutation is present in
t he sangKand t he expression |level and/or activation |evel of cMet
protein, HER3 protein, and HG-/ SF protein in the sanple is each

i ndependepdd]y R RFHFRERAS ﬁu’fa@tﬂﬁ’emfchﬁ@% aBLbiéndrinforB 'nﬁﬁ‘atfdﬁgﬁlﬁﬂ@mst he
control protein and/or control In such instances

expr essi(vhidicrapgloibsacisred tq & IéRAgE% Bifesde2) genq @xa@émﬁiﬁéﬁwmfuﬁas

having g, bﬁPér%‘B'PPf‘mﬁ&?to”%‘ibt‘t”bﬁBDhG%tP'ét’ t, HER3, and HGH/ Sk
can be preéedictive a positive tesponhse |tor t herapy for the
subject. In certain enbodl ment.s the subject is a Cauca5| an_subject. [0114]

In cert dPWSUnbEeR tEmf ECFRanBiation| ing u@lﬁ%ﬁtqyétnetoes mgerRadioas i the

| nhi bi t QG HAIHONE afB b%*i‘@ffe%ﬁ’/bo%ﬁzﬂbm?%&% QE% E%%{ ﬁﬁ{a‘% *ﬂbfﬁge Whglie

t he expression | evel rote I's Wt |nteraneo owtorrelum
and the mmtlnutadltcnrale(eeogsmqthéﬁhmlydsdtSS(SR) GWeS?S:IGH@ScGEw(D,rIcﬁ@Qrde s hi gh,
both co d to . the control prote ontrol sanple. In certain

ot her e%@fﬁé?ﬁeg aSH@FEWﬁtW&"\?&QefW@raquggé ni ster the cMet inhibitor
alone to the subject in step (d) further conprises determ ning whether the
expr essil8851]evEhe gfm HERBwpy-dirested therapyt mCthlcteh therumngéthstapeotie agsnisediialm  and
the activatijo e. g..,..phosphoryl at.i o .HER3 protein is high,
conpar ecfaflglt?rqgég’ﬁ%?srsbﬁqﬁ‘feg ?/ﬁ %%Bllage)fi I%V XP#%YP eé%tgrrpl e. In such instances,
an expreSS| on/activation profile of a subject's tunor sanple described as
havi ng d00P¥ t Bhaisen ipdekiphidster oncludeses therapewta agsniothal interigresmathoie n

conbi nat e 0 r (and a
hi gh actf{lu@% Oﬂootrg%}\&t g?t\ﬁ’“}fdg)cﬁﬁﬁ b%;ﬂtt)st )e%iyraiﬁﬁﬁ odr%ed\fee\r{%llhrlt&coéggﬁﬁlgte i %%mqh a high
act i vat ilonitddeteeheuvddaliHER3n filsoatiSisnch e ARl 02r(@ahgeh) wel BictMatp@siche ) and es pons e
to cMet inhjbitor therapy for the subject. In certain enpbodi nents, the
subj ect VOSHCNeaEhHRH0E jKer suchgs égé%#97b§&1§‘bd’\?9023|4ﬁoﬁ,ef erred

enbodi mesde 363'6?9@?1%’8651\31'1)%0 'Méﬁlﬁzéé\‘%(g%i%é G933 ﬂgﬁlauéaﬁtﬁdg%&%?‘t and/ or

activation eve s of the andl ytes nay gtermn using a pI‘OXI mty assay

such as CEE d expr, REU val ues, which can be .des S being
ow, - Tt GFR-EEER inh it ape et e P b N RE TGS RlHBts of ¢ he
present ﬂJﬂé’t%tdf(EfoK';)étH@/ﬁ y PSR, FIrehhitG RBADRE ifaRiddixiRgn ! he
expression | evel and/or activation |evel of a truncated cMet protein in a

sanpl e dlﬁtl&tumemab,rl‘dmuzh@alsl}ﬁp@éuzumah paBliaatiae, Brivginen Seditinds EKH 209,

conpri ses gé got%ng that the cMet inhibitor should be adm ni stered al one
when t heé™ xpr level of the truncated cMet protein in the sanple is
det ect abl e_and the exg/ ession |level of HER3 protein in the sanple is

det:I /er m r8054lo T%Fh'@enf i bRetnhibitor’ oinpluges %@ﬁfﬁ@p@t@ agsnt thet iabhcresI Wit Beei n
Ca
cubj oct ol TRIVEER ek S CORIMIRR, B i S PP cant

i nvent i VEGHET PR, vmﬁmﬁeudm IVISGBRBVFOT4 QNKT (efey i AKGT1, haeKechtIé@s) on

| evel and/or ivation level of trunca rotejn in

obt ai neaw#%o@tte&g&e&ﬁﬁm.ﬁh@uﬁv&ﬁ%@?ﬁi@egs Barl T EBRpags

det er mi n %%g ptﬂ@@t:At f10 MBik IR %Rﬁboyﬂcd([pgﬁ),% J‘%SKGR%%dNaﬂ{QSn n the
expression level o etrun HER3 protein in 't esarrplels det ect abl e
and the expression IeveI of cMet protein in the sanple is determned to
range fromnmediumto high conpared to %Ene control protein and/ or control
sanple. In certain enbodi nents, the subject is a Caucasian subject. [0117]

I n additional enbodinments, the nethods of the present invention further
corrprl se det ect| ng and/ or quant| fy| ng the expr e55| on IeveI and/ or

O~y a = e o o I T - 1 N LT




WO 2012/ 088337PCT/ US2011/ 066624 or all three of VEG-R1-3 proteins in the
sanple is each independently determned to range from nmediumto high
conpar ed wo 20tea88Bnt r ol protein and/ or control sanple. PaTAISRd1@066A4
enbodi ments, the pat hway-directed thera(géels an agent which can alter the

expr essi @ABANSHBY, SR .iGRBZ.IRKE, BLGhAK Gify-paPKigy %@ﬁpﬂﬁ@ﬁ}; paxiluc HAKs, but

not limgz i r but
are not aldﬁum% ge%%gléz%@r%bﬁ§lﬁgﬁé§§blﬁgtwg% Eg‘Plelrrg%l,%g %ﬁ%gl
AMG- 706,0f SBEGER mlbbléosyﬂnbaﬁ%)Bev&amﬁm i 2ovaBAYHIM 06 VEGRETH1AZD 2171,
(Neovastat), Vatal ani b (PTK787/ ZK222584 and conbi nations thereof. In
certain dorenpsinih (RU1ddnfle Sorafenib(RaY e a080). SbipfHcNeopeapand n furt her
enbodi t 4Hes determ ning that a cMet inhibitor should
not be a mélﬁllnét(g?légglﬂt)/gfgzggsubj ect when the expression |evel and/or

ti t f Met t E t h d ndent |
low or Uﬁﬁﬁl Tl Pam b B an g e bR aS SR to 860 Chengany (g
acti vat I&?re@ﬁoﬁ 1evep£fa$c9faeﬁveitehl19&a 0P} pleRiRid b@ﬁ%ﬁ;} t&ree%h{la Altfedpbgh

conpared to the control protein and/ or control sanple. In theSe particul ar
enmbodi mehfferent frentswt iod. Eancfammpid ¢re congrios devbbaml/on avtimglidnhavel ah cHEFR

i nhi bitor should be adm ni stere en .a sub e S tum) e exhi bits
such an EQFeda s Arafo Rl gRu SR HRRE ISR Py TR AR e P

i nhi bi t@mmlhggﬂe% Cet axi nab, Pani t unmunab, I\/at uzumab, N notuzunab, ErbBl
vaccine, Erlotinib, Gefitinib, ARRY- 334543 AEE788, BI BW 2992, EKB 569,

CL-387-71 (:Uﬁg% % » re

enbodi malﬁﬁssﬂ t ﬁ% %\én%g R&%gl g{r%ﬂgfﬁ ? op n(gh?f]&%géegceog@ﬁogeﬁ her ei n,

t he exprpasshtatcdieug ﬂ&r@ydé@h tm&he/pdtieﬁfbﬂpema{ces ticrdabel @nalditions! digs doe
detected and quantified with a proximty dual detection assay such as a
Col | abors¥PIPRNENAPpdiseatianced Reactive | munoAssay (CEER). In particul ar
enbodi ments, the detected and quantified expression | evels and/or

activati [00;57]ev§1hestenf1 “pdm‘timkgmeé’ inalyddmearﬁnmmmdt inm REdntaltheslisshiech can
be describ medi um ' 0124] In anot her
aspect, @tlape%lgmhalt e AR R N S ng the status
of a rral i gnancy invol ving aberrant cMet signaling in a subject or

moni t or i [A95H owl e feemi “diseaspirerhissipe’” hnalwdgmnl@Wﬁ@tiDe@ﬁ@ nenasywhorem thpesriaipy,

t he net h(ﬁd con'gri Si g%: . ‘ g?ﬂ (g ecting and/or quantifying serial
changes YPPHE %%?5? STOR aflgé%fiﬂpgmf/ P5%0%t i on level of cMet protein in
a sanple taken fromthe subject; géb detecting and/ or

quant i f yIOAP1seFhedermefidisepss PEQEreshiong sasluss p slessiggdionanf@/cancos ghat gantingss | evel
of HER3 t I

expr essi D CoR i Wi RARA G 6 Maiignal e oyt s BEPRRLL AR et

pr ot ei n thardchees@giltenédn if lungtteucax paeass W[thII\@@LC andbsatbed dictonatd discasevel
of a WD 2012/ 088337PCT/ US2011/ 066624 control protein over time and/or (ii)
t he exprESgFHHN evel and/or activation level of cMet protein and/ or HER3
protein in a control sanple over tine, wherei n an i ncreasing
expr essil006Q]evEhe wmd/ msp(alsb iratef 010 fRR’eme]udesf the petcepaget eff patiarmi/v\dth MERBe

protein over tinme, indicat |sea SSIO at.i v onse. to
Phe. ¢ herGynsanahen a8 kot sKrint gt aRBBE oG da oAU Bracarorins BoRmea or
activatipfsdagvel of cMet prot e| n and/or HER3 protein over time indicates
di sease renission or a positive response to the therapy. [0125] In certain
errbodl t present vention ca s _a.nethod.t.9. ot he status
of a mal pgélalntﬂgea ncer Coin[r%plg\{1 rg&pon%c[ O\Rhgg %F rﬁmlsﬁlotn 8ntéfﬁramc?}%&e not be

recei vi ngingsat éipome aestcheécawthelmsa@p@mﬁcb@faﬁ pigat 5f cdnber m&ép@ﬁkeq@rmr I ses
detecting and quanti fyldd%t e expression and/or activation |level of both

cMet andToafret gfter epHEdgif dyma. j s cxpmplgnidat thie s8¢d ef %rﬁ*ﬁﬂlﬁ‘e@ tFARBNt COWIE-a
patient g LR 2 dhﬂ%&%? ﬂhQ%’&'n‘Her}@? p'fbg’?ﬁea%{%ﬁleﬁﬂs gpal ;gt%m déo%rr‘aﬁéﬁoﬁ

i nst ances, serilal tunor | Ssue sa ma pati ent ssayed W t t he
met hods thhtyhff life esgarformayd bptekmmnanm éil-adyumﬁsdarbysr anatydinoChiamatkersratnhd or

the changes in the patient' unpr. In certajn |nstance when t he

expr essi B R S A A RS el eliapHEhsce&a& ei n

| nCr eas G Qlifles (doMfpicit RRpGABAEHS URAPAGHEELT ANRER L8, NARbERLEndhsease
progression or a egat| e response anti1 cancer therapy. D sease
progression typically corresponds to the appear ance of additional signs or
synptons of disease (e.g., cancer). A negative response to therapy

descri bes a situation wherein a patieni recei ving treatnent experiences

di sease progression or a worseni ng of @nptons of disease. In other

i nstances, when the expression and/or activation |evels of cMet protein
and/or HER3 proteln decrease over tlne the expre55|on/act|vat|on proflle



[0127] In sone enbodi nents, the expression (e.g., total) |evel and/or
activation (e.g., phosphorylation) |evel of the one or nore analytes is
consi der edot20128833¢hanged” in the presence of a therapyPsuais2@s/ 066624
anticancer drug when it is at |east about 5% 10% 15% 20% 25% 30% 35%
40% 5%1st50%sg's®wnss®@ah@s% Criooma ins59did So9aor8BHCI804updrtcd 5odampryy or | ess
activat;@ gran in the absence of the therapy (e.g., anticancer drug). In
ot her e ments, the expression (e g., total) level and/or activation

hor Iatlon | evel of the one or nore analytes is considered to

shbsﬂ’%ﬁ. afhs eaecpeaéler@smnﬁe t¥He PBr dadydas a&rhna:at apy desseiRedhas e
0/
SBEA', “g590 a@éﬁgncmtﬁett S nlal SER ot irhefqme ndlitnipd o 00T

yet othenn@nﬁmdmmmphsﬁatﬂeemﬁpf&eﬁnnmo(qugnmnKDUHbﬁhheveknmmdﬁaﬁdﬂetivation
(e g | at ] on) | .of the one or anal ytes is co red to
subgﬁeﬁlﬁ) 3 956& ﬁé%g ifenifieq ﬁpé%ﬁ%léeﬂegs Sygllttwarca%o %éﬂug]ét
ant i canqgt adhiorfntll BYRBmINBLE X%a}aatﬁi%ﬁ'&%rfaﬁﬁyéls bf HBrnaHJers Sl yindse hi gh
expreSS|on and/or acfivation of tHe analyte w thout the therapy to "l ow,
"weak, " the patcet ec;teacbibed hescpr wsschont ramiel] oespasei to altqr@p‘y df ceitien arsédngess Wi t h

t he thera or (2). here 1 he chapge .from !.nmedi u expressi.on and/ or
nct vat BB rSPRe s ARG R loihRs i §wEn PRER Jp TR o e ARRSIEGGR, D000
weak"  eXpéL Natioml @aﬁé&rtn@ﬁttb«saLtdsﬁdShs@vahmgmﬂ@metﬁ iMvSbid Tﬁﬁto%sk(l FART),[ 0128]
I n other enbodi nents, the expression |evel and/or activation |evel of the
one or ripdated alapuary 3089 xpr essed as a rel ative fluorescence unit (RFU)
val ue that corresponds to the signal intensity for a particular analyte of
i nterest[006y]t Tisc Wahestablodibcus!’0g; 'SP theludes pichxical dndpsiasmycasteh as t he

Col | aborati ve Enzyne Enhanced Reactive |ImunoAssay (CEER) described herein.
In yet CHABEICERORN MERPRCAIINGE Of Rp PEY S1HPArs|28¢ 8P S I ehapes iy the size 8fel  of
t he one r g the
RED val o R o AbRE ASQRIAPIOREIS, SIE 8L LR J Tl BRUTBNIEEC Y, e

agai nst thatstoarod aredt tﬁnam@ng@rﬁeompbtb rbmon‘seh@apat tdspedsayandmaibgrt esivaf disaqaser est

In certain.inst ces RFU val ue can al cul ated based u a standard
curve. f(tytl is g %ﬁétasgt%% INSFEY R YN of ﬁ@ﬁ Sedumtisr P Rvs BRr P
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Trastuzumab (Herceptin(r)) Pertuzumab (2C4) BMS-599626* Anti body (U3)

*Het er odi neri zati on HER-1/2; Phase 1 EG-FR (ErbBl) (B) HER-2 (ErbB2) (D)

ErbBl/ 2 (W9 2mrB8332/ 4 (G Erlotinib Gefitinib EKB 569* @CTABZ011866624

CP-724714 (Pfi zerg Lapatinib (Tykerb(r)c? HKI - 272* HKI - 357 (Preclinical)

Bl BW 2992666)), FACS (see, e.g., Mancuso et al., Blood, 97:3658-3661 (2001)), density gradient
centrifugation (see, e.g., Baker et al., Clin. Cancer Res., 13:4865-4871 (2003)), and depletion

methods (see, e.g., Meye et al., Int. J. Oncol., 21:521-530 (2002)).

[0071] The term “sample” as used herein includes any biological specimen obtained from a
patient. Samples include, without limitation, whole blood, plasma, serum, red blood cells,
white blood cells (e.g., peripheral blood mononuclear cells), ductal lavage fluid, nipple
aspirate, lymph (e.g., disseminated tumor cells of the lymph node), bone marrow aspirate,
saliva, urine, stool (i.e., feces), sputum, bronchial lavage fluid, tears, fine needle aspirate
(e.g., harvested by random periareolar fine needle aspiration), any other bodily fluid, a tissue
sample (e.g., tumor tissue) such as a biopsy of a tumor (e.g., needle biopsy) or a lymph node
(e.g., sentinel lymph node biopsy), a tissue sample (e.g., tumor tissue) such as a surgical
resection of a tumor, and cellular extracts thereof. In some embodiments, the sample is
whole blood or a fractional component thereof such as plasma, serum, or a cell pellet. In
preferred embodiments, the sample is obtained by isolating circulating cells of a solid tumor
from whole blood or a cellular fraction thereof using any technique known in the art. In other
embodiments, the sample is a formalin fixed paraffin embedded (FFPE) tumor tissue sample,

e.g., from a solid tumor of the stomach or other portion of the gastrointestinal tract.

[0072] A “biopsy” refers to the process of removing a tissue sample for diagnostic or
prognostic evaluation, and to the tissue specimen itself. Any biopsy technique known in the
art can be applied to the methods and compositions of the present invention. The biopsy
technique applied will generally depend on the tissue type to be evaluated and the size and
type of the tumor (i.e., solid or suspended (i.e., blood or ascites)), among other factors.
Representative biopsy techniques include excisional biopsy, incisional biopsy, needle biopsy
(e.g., core needle biopsy, fine-needle aspiration biopsy, etc.), surgical biopsy, and bone
marrow biopsy. Biopsy techniques are discussed, for example, in Harrison’s Principles of
Internal Medicine, Kasper, et al., eds., 16th ed., 2005, Chapter 70, and throughout Part V.
One skilled in the art will appreciate that biopsy techniques can be performed to identify

cancerous and/or precancerous cells in a given tissue sample.

[0073] The term “subject” or “patient” or “individual” typically includes humans, but can
also include other animals such as, e.g., other primates, rodents, canines, felines, equines,

ovines, porcines, and the like.
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Canertini b* ARRY-334543 JNJ- 26483327 JNJ-26483327 *(Weth, Irreversible,
CRC) **(Weth, Irreversible, Preclinical) *Weth, Irreversible, /11
NSCLC, Brwea=b1z/0888Boehri nger I ngel heim Irreversible, |/ PCTRSOGAbG24
Ovarian, Breast *Pfizer, Irreversible, Il NSCLC, Breast Raf (@I' SRC (H
Mek: (1)[OQEKB- Thaerm ) Caetaaaningludexa bgmai Plagsift¢dtion of pgrsons of non-Hispanic

European descent. For example, a person having origins in any of the original peoples of

Europe, the Middle East, or North Africa.

[0075] The term “Asian” includes a human classification of persons who descend from an
ethnic groups in Asia. For example, a person having origins in any of the original peoples of
the Far East, Southeaast Asia, or the Indian subcontinent, including, for example, Cambodia,
China, India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and

Vietnam.

[0076] An “array” or “microarray’” comprises a distinct set and/or dilution series of capture
antibodies immobilized or restrained on a solid support such as, for example, glass (e.g., a
glass slide), plastic, chips, pins, filters, beads (e.g., magnetic beads, polystyrene beads, etc.),
paper, membrane (e.g., nylon, nitrocellulose, polyvinylidene fluoride (PVDF), etc.), fiber
bundles, or any other suitable substrate. The capture antibodies are generally immobilized or
restrained on the solid support via covalent or noncovalent interactions (e.g., ionic bonds,
hydrophobic interactions, hydrogen bonds, Van der Waals forces, dipole-dipole bonds). In
certain instances, the capture antibodies comprise capture tags which interact with capture
agents bound to the solid support. The arrays used in the assays described herein typically
comprise a plurality of different capture antibodies and/or capture antibody concentrations

that are coupled to the surface of a solid support in different known/addressable locations.

[0077] The term “capture antibody” is intended to include an immobilized antibody which
is specific for (i.e., binds, is bound by, or forms a complex with) one or more analytes of
interest in a sample such as a cellular extract. In particular embodiments, the capture
antibody is restrained on a solid support in an array. Suitable capture antibodies for
immobilizing any of a variety of signal transduction molecules on a solid support are
available from Upstate (Temecula, CA), Biosource (Camarillo, CA), Cell Signaling
Technologies (Danvers, MA), R&D Systems (Minneapolis, MN), Lab Vision (Fremont, CA),
Santa Cruz Biotechnology (Santa Cruz, CA), Sigma (St. Louis, MO), and BD Biosciences
(San Jose, CA).

[0078] The term “detection antibody” as used herein includes an antibody comprising a
detectable label which is specific for (i.e., binds, is bound by, or forms a complex with) one
or more analytes of interest in a sample. The term also encompasses an antibody which is
specific for one or more analytes of interest, wherein the antibody can be bound by another

species that comprises a detectable label. Examples of detectable labels include, but are not
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PD- 325901 (I1: NSCLC) AZD6244 - Array/ Az XL518 Exelisis/DNA mlfor (J) PI3K
(J) VEGFR2 and VEGFR1 (K) VEGFR1/2/3: Rad 001 : Everolinus* Tensirolinmus**
AP- 23573*W0 2PX/B8B7 Avastin (DNA) Huw833* VEGH- Trap** AZDUR2M1/0604SCLC,
CRC) AMG 706 (+ PDGFR) *Everolinus (Novartis, combination with

Gef et i nilbni&d tot bitigystreptavidinNgelsenudyicapidds o wéigonucieatigi ) leb¢lpebenigply h,

cormL o CHLAH I PLEL P LS LA o

Prol X Phagrosf. Jvi@bleiddtceaidbn antibodies for detecting the activation state and/or total amount of
any of a variety of signal transduction molecules are available from Upstate (Temecula, CA),
Biosource (Camarillo, CA), Cell Signaling Technologies (Danvers, MA), R&D Systems
(Minneapolis, MN), Lab Vision (Fremont, CA), Santa Cruz Biotechnology (Santa Cruz, CA),
Sigma (St. Louis, MO), and BD Biosciences (San Jose, CA). As a non-limiting example,
phospho-specific antibodies against various phosphorylated forms of signal transduction

molecules such as EGFR, ¢-KIT, c¢-Src, FLK-1, PDGFRA, PDGFRB, AKT, MAPK, PTEN,
Raf, and MEK are available from Santa Cruz Biotechnology.

[0079] The term “activation state-dependent antibody” includes a detection antibody which
is specific for (i.e., binds, is bound by, or forms a complex with) a particular activation state
of one or more analytes of interest in a sample. In preferred embodiments, the activation
state-dependent antibody detects the phosphorylation, ubiquitination, and/or complexation
state of one or more analytes such as one or more signal transduction molecules. In some
embodiments, the phosphorylation of members of the EGFR family of receptor tyrosine
kinases and/or the formation of heterodimeric complexes between EGFR family members is
detected using activation state-dependent antibodies. In particular embodiments, activation
state-dependent antibodies are useful for detecting one or more sites of phosphorylation in
one or more of the following signal transduction molecules (phosphorylation sites correspond
to the position of the amino acid in the human protein sequence): EGFR/HER1/ErbB1 (e.g.,
tyrosine (Y) 1068); ErbB2/HER?2 (e.g., Y1248); ErbB3/HER3 (e.g., Y1289); ErbB4/HER4
(e.g., Y1284); c-Met (e.g., Y1003, Y1230, Y1234, Y1235, and/or Y1349); SGK3 (e.g.,
threonine (T) 256 and/or serine (S) 422); 4E-BP1 (e.g., T70); ERKI (e.g., T185, Y187, T202,
and/or Y204); ERK2 (e.g., T185, Y187, T202, and/or Y204); MEK (e.g., S217 and/or S221);
PIK3R1 (e.g., Y688); PDKI1 (e.g., S241); P70S6K (e.g., T229, T389, and/or S421); PTEN
(e.g., S380); AKT1 (e.g., S473 and/or T308); AKT2 (e.g., S474 and/or T309); AKT3 (e.g.,
S472 and/or T305); GSK-3 (e.g., S9); NFKB (e.g., S536); IKB (e.g., S32); BAD (e.g., S112
and/or S136); mTOR (e.g., S2448); Rsk-1 (e.g., T357 and/or S363); Jnk (e.g., T183 and/or

Y 185); P38 (e.g., T180 and/or Y182); STAT3 (e.g., Y705 and/or S727); FAK (e.g., Y397,
Y576, S722, Y861, and/or S910); RB (e.g., S249, T252, S612, and/or S780); RBI (e.g.,
S780); adducin (e.g., S662 and/or S724); PYK2 (e.g., Y402 and/or Y881); PKCa (e.g.,
S657); PKCa/B (e.g., T368 and/or T641); PKCo (e.g., T505); p53 (e.g., S392 and/or S20);
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NSCLC 2) * (PDL) anti-VEGFa ** Regeneron/Aventis (Receptor mmc) (Phase
WD 2012/ 088337PCT/ US2011/ 066624 DC101* | MC-1Cl1** | MC1121B Fully hunmani zed
CDP- 791* *WORara883si7b* ***  CDP- 791 (UCB) CP-547632* AGL3P86MUS2H1//60804 (Ei sai)

CH R-258*** (OSI-930 (+ cKit, PDGFR) o
CREB (e.g., S133); c-Jun (e.g., S63); c-Src (e.g., Y416); and paxillin (e.g., Y31 and/or

Y118).

[0080] The term “activation state-independent antibody” includes a detection antibody
which is specific for (i.e., binds, is bound by, or forms a complex with) one or more analytes
of interest in a sample irrespective of their activation state. For example, the activation state-
independent antibody can detect both phosphorylated and unphosphorylated forms of one or

more analytes such as one or more signal transduction molecules.

[0081] Non-limiting examples of activation state-independent c-Met antibodies include
those available under the following catalog numbers: AF276, MAB3581, MAB3582,
MAB3583, and MAB5694 (R&D Systems); ab51067, ab39075, ab47431, ab14571, ab10728,
ab59884, ab47431, ab49210, ab71758, ab74217, ab47465, ab27492 (Abcam); SCI61HRP
(Santa Cruz); PA1-14257, PA1-37483, and PA1-37484 (Thermo Scientific); 05-1049,
MAB3729 (Millipore); sc-162, sc-34405, sc-161, sc-10, sc-8307, sc-46394, sc-46395, sc-
81478 (Santa Cruz Biotechnology); 8198, 3127, 3148, and 4560 (Cell Signaling
Technology); and 700261, 370100, 718000 (Life Technologies).

[0082] Non-limiting examples of activation state-dependent cMET antibodies include those
available under the following catalog numbers: AF2480, AF3950, AF4059 (R&D Systems);
PA1-14254, PA1-14256 (Thermo Scientific); sc-16315, sc-34086, sc34085, sc-34087, sc-
101736, sc-101737 (Santa Cruz Biotechnology); ab61024, ab5662, ab73992, and ab5656
(Abcam); 3135, 3077, 3129, 3126, 3133, 3121 (Cell Signaling Technology); and 44892G,
44896G, 700139, 44887G, 44888G, 44882G (Life Technologies).

[0083] Non-limiting examples of capture antibodies that recognize cMET include those
available under the following catalog numbers: AF276, MAB3581, MAB3582, MAB3583,
and MAB5694 (R&D Systems); ab51067, ab39075, ab47431, ab14571, ab10728, ab59884,
ab47431, ab49210, ab71758, ab74217, ab47465, ab27492 (Abcam); SCI61HRP (Santa
Cruz); PA1-14257, PA1-37483, and PA1-37484 (Thermo Scientific); 05-1049, MAB3729
(Millipore); sc-162, sc-34405, sc-161, sc-10, sc-8307, sc-46394, sc-46395, sc-81478 (Santa
Cruz Biotechnology); 8198, 3127, 3148, and 4560 (Cell Signaling Technology); and 700261,
370100, 718000 (Life Technologies).

[0084] Non-limiting examples of activation state-independent HER3 antibodies include
those available under the following catalog numbers: PA1-86644 and MS-201-PABX
(Thermo Scientific); MAB348, MAB3481, MAB3482, MAB3483 (R&D Systems); sc-415,
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Bay- 579352 (+ PDGFR) ABT-869* BMs-540215 (+FGFR1) KRN-951 BBI'W *1 ncl one
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FGER3, P%%%B?SS (Santa Cruz Technologies); and 44897M (Life Technologies).

[0085] Non-limiting examples of activation state-dependent HER3 antibodies include those
available under the following catalog numbers: AF5817 (R&D Systems); sc-135654 (Santa
Cruz Biotechnology); 8017, 4561, 4784, 4791, and 4754 (Cell Signaling Technology); and
44901M (Life Technologies).

[0086] Non-limiting examples of capture antibodies that recognize HER3 include those
available under the following catalog numbers: PA1-86644 and MS-201-PABX (Thermo
Scientific); MAB348, MAB3481, MAB3482, MAB3483 (R&D Systems); sc-415, sc-53279,
sc-23863, sc-7390, sc-71067, sc-71066, sc-56385, sc-285, sc-71068, sc-81454, sc81455
(Santa Cruz Technologies); and 44897M (Life Technologies).

[0087] Examples of activation state-dependent antibodies that recognize phosphotyrosine
residues include, but are not limited to, 4G10 Anti-Phosphotyrosine antibody from Millipore;
the Anti-Phosphotyrosine antibody [PY20] (ab10321) from Abcam plc; the DELFIA Eu-N1
Anti-Phosphotyrosine P-Tyr-100, PT66, and PY20 antibodies from PerkinElmer Inc.; and the
Anti-Phosphotyrosine PY20, PT-66, and PT-154 monoclonal antibodies from Sigma-Aldrich
Co. Examples of activation state-dependent antibodies that recognize phosphoserine residues
include, but are not limited to, PSR-45 monoclonal antibody from Sigma-Aldrich Co.; Anti-
Phosphoserine antibody [PSR-45] (ab6639) from Abcam plc; Anti-Phosphoserine clone 4A4
from Millipore; Phosphoserine Antibody (NB600-558) from Novus Biologicals; the DELFIA
Eu-N1 labeled anti-phosphoserine antibody from PerkinElmer Inc.; and the PhosphoSerine
Antibody Q5 from Qiagen. Examples of activation state-dependent antibodies that recognize
phosphothreonine residues include, but are not limited to, PTR-8 monoclonal antibody P3555
from Sigma-Aldrich Co.; Phospho-Threonine Antibody (P-Thr-Polyclonal) #9381 from Cell
Signaling Technology; Anti-Phosphothreonine antibody (ab9337) from Abcam plc; and the
PhosphoThreonine Antibody Q7 from Qiagen.

[0088] The term “nucleic acid” or “polynucleotide” includes deoxyribonucleotides or
ribonucleotides and polymers thereof in either single- or double-stranded form such as, for
example, DNA and RNA. Nucleic acids include nucleic acids containing known nucleotide
analogs or modified backbone residues or linkages, which are synthetic, naturally occurring,
and non-naturally occurring, and which have similar binding properties as the reference
nucleic acid. Examples of such analogs include, without limitation, phosphorothioates,

phosphoramidates, methyl phosphonates, chiral-methyl phosphonates, 2’-O-methyl
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ribonucleotides, and peptide-nucleic acids (PNAs). Unless specifically limited, the term

encompasses nucleic acids containing known analogues of natural nucleotides that have
similar binding properties as the reference nucleic acid. Unless otherwise indicated, a
particular nucleic acid sequence also implicitly encompasses conservatively modified

variants thereof and complementary sequences as well as the sequence explicitly indicated.

[0089] The term “oligonucleotide” includes a single-stranded oligomer or polymer of RNA,
DNA, RNA/DNA hybrid, and/or a mimetic thereof. In certain instances, oligonucleotides are
composed of naturally-occurring (i.e., unmodified) nucleobases, sugars, and internucleoside
(backbone) linkages. In certain other instances, oligonucleotides comprise modified

nucleobases, sugars, and/or internucleoside linkages.

[0090] As used herein, the term “mismatch motif” or “mismatch region” refers to a portion
of an oligonucleotide that does not have 100% complementarity to its complementary
sequence. An oligonucleotide may have at least one, two, three, four, five, six, or more
mismatch regions. The mismatch regions may be contiguous or may be separated by 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, or more nucleotides. The mismatch motifs or regions may

comprise a single nucleotide or may comprise two, three, four, five, or more nucleotides.

[0091] The phrase “stringent hybridization conditions” refers to conditions under which an
oligonucleotide will hybridize to its complementary sequence, but to no other sequences.
Stringent conditions are sequence-dependent and will be different in different circumstances.
Longer sequences hybridize specifically at higher temperatures. An extensive guide to the
hybridization of nucleic acids is found in Tijssen, Techniques in Biochemistry and Molecular
Biology--Hybridization with Nucleic Probes, “Overview of principles of hybridization and
the strategy of nucleic acid assays” (1993). Generally, stringent conditions are selected to be
about 5-10°C lower than the thermal melting point (Ty,) for the specific sequence at a defined
ionic strength pH. The Ty, is the temperature (under defined ionic strength, pH, and nucleic
concentration) at which 50% of the probes complementary to the target hybridize to the target
sequence at equilibrium (as the target sequences are present in excess, at Ty, 50% of the
probes are occupied at equilibrium). Stringent conditions may also be achieved with the
addition of destabilizing agents such as formamide. For selective or specific hybridization, a
positive signal is at least two times background, preferably 10 times background

hybridization.

[0092] The terms “substantially identical” or “substantial identity,” in the context of two or

more nucleic acids, refer to two or more sequences or subsequences that are the same or have
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a specified percentage of nucleotides that are the same (i.e., at least about 60%, preferably at

least about 65%, 70%, 75%., 80%, 85%, 90%, or 95% identity over a specified region) when
compared and aligned for maximum correspondence over a comparison window or
designated region as measured using a sequence comparison algorithm or by manual
alignment and visual inspection. This definition, when the context indicates, also refers
analogously to the complement of a sequence. Preferably, the substantial identity exists over
a region that is at least about 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 75, or 100 nucleotides in
length.

[0093] The term “incubating” is used synonymously with “contacting” and “exposing” and

does not imply any specific time or temperature requirements unless otherwise indicated.

[0094] “Receptor tyrosine kinases” or “RTKs” include a family of fifty-six (56) proteins
characterized by a transmembrane domain and a tyrosine kinase motif. RTKs function in cell
signaling and transmit signals regulating growth, differentiation, adhesion, migration, and
apoptosis. The mutational activation and/or overexpression of receptor tyrosine kinases
transforms cells and often plays a crucial role in the development of cancers. RTKs have
become targets of various molecularly targeted agents such as trastuzumab, cetuximab,
gefitinib, erlotinib, sunitinib, imatinib, nilotinib, and the like. One well-characterized signal
transduction pathway is the MAP kinase pathway, which is responsible for transducing the

signal from epidermal growth factor (EGF) to the promotion of cell proliferation in cells.

III.  Description of the Embodiments

[0095] The present invention provides methods for detecting the status (e.g., expression
and/or activation levels) of components of signal transduction pathways in tumor cells
derived from tumor tissue or circulating cells of a solid tumor with an assay such as a
specific, multiplex, high-throughput proximity assay as described herein. The present
invention also provides methods for selecting appropriate therapies to downregulate one or
more deregulated signal transduction pathways. Thus, certain embodiments of the invention
may be used to facilitate the design of personalized therapies based on the particular
molecular signature provided by the collection of total and activated signal transduction

proteins in a given patient’s tumor (e.g., a malignancy involving aberrant cMet signaling).

[0096] In particular aspects, the present invention provides molecular markers (biomarkers)
that enable the determination or prediction of whether a particular cancer can respond or is
likely to respond favorably to an anticancer drug such as, for example, a EGFR modulating

compound (e.g., a EGFR inhibitor), a VEGFR-modulating compound (e.g., a VEGFR
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inhibitor), and/or a cMet-modulating compound (e.g., a cMet inhibitor). In specific
embodiments, measuring the level of expression and/or activation of one or more components
of the HER3 and/or cMet signaling pathways (e.g., cMet, truncated cMet receptor, HER1,
HER2, p95SHER2, HER3, truncated HER3 receptor, HER4, IGF1R, cKit, PI3K, Shc, Akt,
p70S6K, VEGFR1-3, and/or PDGFR) is particularly useful for selecting a suitable anticancer
drug and/or identifying or predicting a response thereto in cells such as malignant cancer

cells.

[0097] In one aspect, the present invention provides a method for therapy selection for a
subject with a malignancy involving aberrant cMet signaling, the method comprising:
(a) detecting and/or quantifying the expression level and/or activation level of cMet
protein in a sample taken from the subject;
(b) detecting and/or quantifying the expression level and/or activation level of HER3
protein in the sample;
(c) comparing the expression level and/or activation level of cMet protein and/or
HER3 protein in the sample to (i) the expression level and/or activation level of a
control protein and/or (ii) the expression level and/or activation level of cMet
protein and/or HER3 protein in a control sample; and
(d) determining whether to administer a cMet inhibitor alone or a cMet inhibitor in
combination with a pathway-directed therapy based upon a difference between the
expression level and/or activation level of cMet protein and/or HER3 protein in

the sample compared to the control protein and/or control sample.

[0098] In some embodiments, the expression (e.g., total) level and/or activation (e.g.,
phosphorylation) level of the one or more analytes is expressed as a relative fluorescence unit
(RFU) value that corresponds to the signal intensity for a particular analyte of interest that is
determined using, e.g., a proximity assay such as the Collaborative Enzyme Enhanced
Reactive ImmunoAssay (CEER) described herein. In other embodiments, the expression
level and/or activation level of the one or more analytes is quantitated by calibrating or
normalizing the RFU value that is determined using, e.g., a proximity assay such as CEER,
against a standard curve generated for the particular analyte of interest. In certain instances,

the RFU value can be calculated based upon a standard curve.

[0099] In further embodiments, the expression level and/or activation level of the one or

2% ¢

more analytes is expressed as “low,” “medium,” or “high” that corresponds to increasing
signal intensity for a particular analyte of interest that is determined using, e.g., a proximity

assay such as CEER. In some instances, an undetectable or minimally detectable level of
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expression or activation of a particular analyte of interest that is determined using, e.g., a
proximity assay such as CEER, may be expressed as “undetectable.” In other instances, a
low level of expression or activation of a particular analyte of interest that is determined
using, e.g., a proximity assay such as CEER, may be expressed as “low.” In yet other
instances, a moderate level of expression or activation of a particular analyte of interest that is
determined using, e.g., a proximity assay such as CEER, may be expressed as “medium.” In
still yet other instances, a moderate to high level of expression or activation of a particular
analyte of interest that is determined using, e.g., a proximity assay such as CEER, may be
expressed as “medium to high.” In further instances, a very high level of expression or
activation of a particular analyte of interest that is determined using, e.g., a proximity assay

such as CEER, may be expressed as “high.”

[0100] In certain embodiments, the expression (e.g., total) level or activation (e.g.,
phosphorylation) level of a particular analyte of interest, when expressed as “low,”
“medium,” or “high,” may correspond to a level of expression or activation that is at least
about 0; 5,000; 10,000; 15,000; 20;000; 25,000; 30,000; 35,000; 40,000; 45,000; 50,000;
60,000; 70;000; 80,000; 90,000; 100,000 RFU; or more, e.g., when compared to a negative
control such as an IgG control, when compared to a standard curve generated for the analyte
of interest, when compared to a positive control such as a pan-CK control, when compared to
an expression or activation level determined in the presence of an anticancer drug, and/or
when compared to an expression or activation level determined in the absence of an
anticancer drug. In some instances, the correlation is analyte-specific. As a non-limiting
example, a “low” level of expression or activation determined using, e.g., a proximity assay
such as CEER, may correspond 10,000 RFUs in expression or activation for one analyte and
50,000 RFUs for another analyte when compared to a reference expression or activation

level.

[0101] In certain embodiments, the expression or activation level of a particular analyte of

2% ¢

interest may correspond to a level of expression or activation referred to as “low,” “medium,”
or “high” that is relative to a reference expression level or activation level, e.g., when
compared to a negative control such as an IgG control, when compared to a standard curve
generated for the analyte of interest, when compared to a positive control such as a pan-CK
control, when compared to an expression or activation level determined in the presence of an
anticancer drug, and/or when compared to an expression or activation level determined in the

absence of an anticancer drug. In some instances, the correlation is analyte-specific. As a

non-limiting example, a “low” level of expression or activation determined using, e.g., a
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proximity assay such as CEER, may correspond to a 2-fold increase in expression or
activation for one analyte and a 5-fold increase for another analyte when compared to a

reference expression or activation level.

[0102] In certain embodiments, the expression or activation level of a particular analyte of
interest may correspond to a level of expression or activation that is compared to a negative
control such as an IgG control (i.e., control protein), compared to a standard curve generated
for the analyte of interest, compared to a positive control such as a pan-CK control (i.e.,
control protein), compared to an expression or activation level determined in the presence of
an anticancer drug (i.e., control sample), and/or compared to an expression or activation level
determined in the absence of an anticancer drug (i.e., control sample). In particular
embodiments, a control sample can be derived from a cell line or a tissue sample free from a

malignancy involving aberrant cMet signaling.

[0103] In preferred embodiments, pathway-directed therapy is a therapeutic agent which
can alter the expression and/or activation of signaling pathway components, such as, but not
limited to, pan-HER inhibitors, EGFR inhibitors, cMet inhibitors, and VEGFR inhibitors.
Non-limiting examples of pan-HER inhibitors include PF-00299804, neratinib (HKI-272),
AC480 (BMS-599626), BMS-690154, PF-02341066, HM781-36B, CI-1033, BIBW-2992,
and combinations thereof. Examples of HER2 inhibitors include, but are not limited to,
monoclonal antibodies such as trastuzumab (Herceptin®™) and pertuzumab (2C4); small
molecule tyrosine kinase inhibitors such as gefitinib (Iressa™), erlotinib (Tarceva®), pelitinib,
CP-654577, CP-724714, canertinib (CI 1033), HKI-272, lapatinib (GW-572016; Tykerb®),
PKI-166, AEE788, BMS-599626, HKI-357, BIBW 2992, ARRY-380, ARRY-334543,
CUDC-101, JNJ-26483327, and JNJ-26483327; and combinations thereof. Non-limiting
examples of EGFR inhibitors include Cetaximab, Panitumumab, Matuzumab, Nimotuzumab,
ErbB1 vaccine, Erlotinib, Gefitinib, ARRY-334543, AEE788, BIBW 2992, EKB 569, CL-
387-785, CUDC-101, AV-412, and combinations thereof. Non-limiting examples of VEGFR
inhibitors include Bevacizumab (Avastin), HuMV833, VEGF-Trap, AV-952, AZD 2171,
AMG-706, Sunitinib (SU11248), Sorafenib (BAY43-9006), AE-941 (Neovastat), Vatalanib
(PTK787/2K222584),GSK-1363089, PTK-787, XL-800, ZD6474, AG13925, AG013736,
CEP-7055, CP-547,632, GW786024, GW654652, GSK-VEG1003, GW786034B, and

combinations thereof.

[0104] In some embodiments, a cMet inhibitor is selected from a group consisting of a
multi-kinase inhibitor, a tyrosine kinase inhibitor, and a monoclonal antibody. In particular

aspects, a multi-kinase inhibitor (e.g., pan-HER inhibitor) is an agent that blocks a plurality
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of kinases, such as but not limited to cMet, RON, EGFR, HER2, HER3, VEGFR1, VEGR2,

VEGFR3, PI3K, SHC, p9SHER?2, IGF-1R, and/or c-Kit. In other aspects, a tyrosine kinase
inhibitor is an agent that blocks specifically tyrosine kinases selected from a group consisting
of, but not limited to, cMet, RON, EGFR, HER2, HER3, VEGFR1, VEGR2 and/or VEGFR3.
Non-limiting examples of small molecule tyrosine kinase inhibitors which can be used in the
present invention include a gefitinib (Iressa™), erlotinib (Tarceva®), pelitinib, CP-654577,
CP-724714, canertinib (CI 1033), HKI-272, lapatinib (GW-572016; Tykerb®™), PKI-166,
AEE788, BMS-599626, HKI-357, BIBW 2992, ARRY-334543, JNJ-26483327, and JNJ-
26483327, and combinations thereof. Non-limiting examples of monoclonal antibodies for
use in the present invention include trastuzumab (Herceptin®), pertuzumab (2C4),
alemtuzumab (Campath®), bevacizumab (Avastin®), cetuximab (Erbitux®), gemtuzumab
(Mylotarg™), panitumumab (Vectibix™), rituximab (Rituxan®), and tositumomab
(BEXXAR®), and combinations thereof. Non-limiting examples of pan-HER inhibitors,
HER2 inhibitors, EGFR inhibitors, and VEGFR inhibitors are described above.

[0105] Non-limiting examples of compounds that modulate cMet activity are described
herein and include monoclonal antibodies, small molecule inhibitors, and combinations
thereof. In preferred embodiments, the cMet-modulating compound inhibits cMet activity
and/or blocks cMet signaling, e.g., is a cMet inhibitor. Examples of cMet inhibitors include,
but are not limited to, monoclonal antibodies such as AV299, L2G7, AMG102, DN30, OA-
5D5, and MetMAD; and small molecule inhibitors of cMet such as ARQ197, AMG458,
BMS-777607, XL 184, XL880, INCB28060, E7050, GSK1363089/XL880, K252a,
LY2801653, MP470, MGCD265, MK-2461, NK2, NK4, SGX523, SU11274, SU5416, PF-
04217903, PF-02341066, PHA-665752, JNJ-38877605; and combinations thereof.

[0106] In specific embodiments, the patient with a malignancy involving aberrant cMet
signaling will possess tumor tissue with one or a plurality of KRAS mutations. A KRAS
mutation can be a member selected from a group of mutations consisting of G12C, G12D,

G13D, G12R, G12V, and combinations thercof.

[0107] In certain instances, the malignancy involving aberrant cMet signaling comprises a
carcinoma of the breast, liver, lung, gastric, ovary, kidney, thyroid, or combinations thereof.
In certain other instances, the malignant cancer involving aberrant cMet signaling is non-
small cell lung cancer (NSCLC). In certain embodiments, NSCLC is any type of epithelial
lung cancer other than small cell lung carcinoma. As is known to those skilled in the art, the
most common types of NSCLC are squamous cell carcinoma, large cell carcinoma, and
adenocarcinoma.
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should be administered alone when the expression level and/or activation level of cMet
protein and HER3 protein in the sample is each independently determined to range from
medium to high compared to the control protein and/or control sample. In certain other
embodiments, the subject with a medium to high level of expression and/or activation of
cMet protein and HER3 protein is a Caucasian subject. As such, in these embodiments,
determining whether the cMet inhibitor should be administered alone in step (d) comprises
determining whether expression levels and/or activation levels of cMet protein and HER3
both lie within the range of medium to high compared to the control protein and/or control
sample. As described above, in certain preferred embodiments, the expression levels and/or
activation levels of the analytes may be determined using a proximity assay such as CEER

2% ¢

and expressed in RFU values which can be described as being “low,” “medium,” or “high.”

[0111] In yet other embodiments of the invention, determining whether the cMet inhibitor
should be administered alone in step (d) comprises determining whether expression levels
and/or activation levels of cMet and HER3 proteins in the sample both are within the range of
medium to high compared to the control protein and/or control sample, and whether the
expression levels of both HER1 and HER2 protein in the sample is low compared to the
control protein and/or control sample. In particular instances, an expression/activation profile
of a subject’s tumor sample described as having medium to high levels of cMet and HER3
and low levels of HER1 and HER?2 can indicate to a physician to administer a cMet inhibitor

to the subject. In certain embodiments, the subject is a Caucasian subject.
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[0119] In yet other embodiments, the methods of the present invention further comprise
detecting and/or quantifying the expression level and/or activation level of EGFR protein,
HER?2 protein, PI3K protein, VEGFR1 protein, VEGFR?2 protein, and/or VEGFR3 protein in
a sample obtained from the subject. In certain particular embodiments, step (d) comprises
determining that the cMet inhibitor should be administered in combination with a pathway-
directed therapy when the activation level of EGFR protein, HER2 protein, and HER3 protein
in the sample is each independently determined to range from medium to high compared to
the control protein and/or control sample and the expression level of cMet protein in the
sample is determined to range from medium to high compared to the control protein and/or
control sample. In other particular embodiments, step (d) comprises determining that the
cMet inhibitor should be administered in combination with a pathway-directed therapy when
the activation level of PI3K protein in the sample is determined to range from medium to
high compared to the control protein and/or control sample and the expression level of HER2
protein, HER3 protein, and cMet protein in the sample is each independently determined to
range from medium to high compared to the control protein and/or control sample. In yet
other particular embodiments, step (d) comprises determining that the cMet inhibitor should
be administered in combination with a pathway-directed therapy when the expression level
and/or activation level of cMet protein, EGFR protein, and HER2 protein in the sample is
cach independently determined to range from medium to high compared to the control

protein and/or control sample. In certain embodiments, the subject is a Caucasian subject.

[0120] In preferred embodiments, the pathway-directed therapy is an EGFR inhibitor, a
pan-HER inhibitor, or combinations thereof. Non-limiting examples of EGFR inhibitors
include Cetaximab, Panitumumab, Matuzumab, Nimotuzumab, ErbB1 vaccine, Erlotinib,
Gefitinib, ARRY-334543, AEE788, BIBW 2992, EKB 569, CL-387-785, CUDC-101, AV-
412, and combinations thercof.. Non-limiting examples of pan-HER inhibitors include PF-
00299804, neratinib (HKI-272), AC480 (BMS-599626), BMS-690154, PF-02341066,
HM781-36B, CI-1033, BIBW-2992, and combinations thereof.

[0121] In still yet other particular embodiments, step (d) comprises determining that the
cMet inhibitor should be administered in combination with a pathway-directed therapy when

the expression level and/or activation level of cMet protein, HER3 protein, and any one, two,
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or all three of VEGFR1-3 proteins in the sample is each independently determined to range
from medium to high compared to the control protein and/or control sample. In preferred
embodiments, the pathway-directed therapy is an agent which can alter the expression and/or
activation of signaling pathway components, such as, but not limited to, VEGFR inhibitors.
Examples of VEGFR inhibitors include, but are not limited to, Bevacizumab (Avastin),
HuMV833, VEGF-Trap, AZD 2171, AMG-706, Sunitinib (SU11248), Sorafenib (BAY43-
9006), AE-941 (Neovastat),Vatalanib (PTK787/2ZK222584), and combinations thereof. In

certain embodiments, the subject is a Caucasian subject.

[0122] In further embodiments, step (d) comprises determining that a cMet inhibitor should
not be administered to the subject when the expression level and/or activation level of cMet
protein and/or HER3 protein is each independently low or undetectable and both the level of
expression (e.g., total) and activation (e.g., phosphorylation) of EGFR (HER1) protein are
high compared to the control protein and/or control sample. In these particular embodiments,
the method can further comprise determining that an EGFR inhibitor should be administered
when a subject’s tumor sample exhibits such an expression/activation profile. Non-limiting
examples of EGFR inhibitors include Cetaximab, Panitumumab, Matuzumab, Nimotuzumab,
ErbB1 vaccine, Erlotinib, Gefitinib, ARRY-334543, AEE788, BIBW 2992, EKB 569, CL-
387-785, CUDC-101, AV-412, and combinations thereof. In certain embodiments, the

subject is an Asian subject.

[0123] As described herein, the expression levels and/or activation levels of the analytes
may be detected and quantified with a proximity dual detection assay such as a Collaborative
Enzyme Enhanced Reactive ImmunoAssay (CEER). In particular embodiments, the detected
and quantified expression levels and/or activation levels of the analytes may be expressed in

EE Y

RFU values which can be described, e.g., as being “low,” “medium,” or “high.”

[0124] In another aspect, the present invention provides a method for monitoring the status
of a malignancy involving aberrant cMet signaling in a subject or monitoring how a patient
with the malignancy is responding to a therapy, the method comprising:

(a) detecting and/or quantifying serial changes to the expression level
and/or activation level of cMet protein in a sample taken from the subject;

(b) detecting and/or quantifying serial changes to the expression level
and/or activation level of HER3 protein in the sample; and

() comparing the expression level and/or activation level of cMet protein

and/or HER3 protein in the sample to (i) the expression level and/or activation level of a
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control protein over time and/or (ii) the expression level and/or activation level of cMet
protein and/or HER3 protein in a control sample over time,

wherein an increasing expression level and/or activation level of cMet protein
and/or HER3 protein over time indicates disease progression or a negative response to the
therapy, and

wherein a decreasing expression level and/or activation level of cMet protein
and/or HER3 protein over time indicates disease remission or a positive response to the

therapy.

[0125] In certain embodiments, the present invention comprises a method to monitor the
status of a malignant cancer in a patient wherein the patient may or may not be receiving
anticancer therapy. In specific aspects, the method comprises detecting and quantifying the
expression and/or activation level of both cMet and HER3 proteins over time in tumor tissue
samples taken from a patient with a malignancy involving aberrant cMet signaling. In certain
instances, serial tumor tissue samples from a patient assayed with the methods of the present
invention are evaluated by a clinician to monitor the changes in the patient’s tumor. In
certain instances, when the expression and/or activation levels of cMet protein and/or HER3
protein increase over time, the expression/activation profile can indicate disease progression
or a negative response to the anticancer therapy. Disease progression typically corresponds
to the appearance of additional signs or symptoms of disease (e.g., cancer). A negative
response to therapy describes a situation wherein a patient receiving treatment experiences
disease progression or a worsening of symptoms of disease. In other instances, when the
expression and/or activation levels of cMet protein and/or HER3 protein decrease over time,
the expression/activation profile can indicate disease regression or a positive response to the
anticancer therapy. Disease remission or a positive response to therapy typically correlates
with an improvement in a patient’s disease state. It can indicate that the specific anticancer

therapy is successful at alleviating signs or symptoms of the disease.

[0126] In certain embodiments, the expression or activation level of a particular analyte of
interest may correspond to a level of expression or activation that is compared to a negative
control such as an IgG control (i.e., control protein), compared to a standard curve generated
for the analyte of interest, compared to a positive control such as a pan-CK control (i.e.,
control protein), compared to an expression or activation level determined in the presence of
an anticancer drug (i.e., control sample), and/or compared to an expression or activation level

determined in the absence of an anticancer drug (i.e., control sample). In certain aspects, the
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control sample can be a cell line or a tissue sample free from a malignancy involving aberrant

cMet signaling.

[0127] In some embodiments, the expression (e.g., total) level and/or activation (e.g.,
phosphorylation) level of the one or more analytes is considered to be “changed” in the
presence of a therapy such as an anticancer drug when it is at least about 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%., 75%, 80%, 85%, 90%, or
95% more or less activated than in the absence of the therapy (e.g., anticancer drug). In other
embodiments, the expression (e.g., total) level and/or activation (e.g., phosphorylation) level
of the one or more analytes is considered to be “substantially decreased” in the presence of a
therapy such as an anticancer drug when it is at least about 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, or 95% less activated than in the absence of the therapy. In yet other
embodiments, the expression (e.g., total) level and/or activation (e.g., phosphorylation) level
of the one or more analytes is considered to be “substantially decreased” in the presence of a
therapy such as an anticancer drug (1) when there is a change from “high” or “medium to

2% &k

high” expression and/or activation of the analyte without the therapy to “low,” “weak,” or
“detectable” expression and/or activation of the analyte with the therapy, or (2) when there is
a change from “medium” expression and/or activation of the analyte without the therapy to

EE Y

“low,” “weak,” or “very weak” expression and/or activation of the analyte with the therapy.

[0128] In other embodiments, the expression level and/or activation level of the one or
more analytes is expressed as a relative fluorescence unit (RFU) value that corresponds to the
signal intensity for a particular analyte of interest that is determined using, e.g., a proximity
assay such as the Collaborative Enzyme Enhanced Reactive ImmunoAssay (CEER) described
herein. In yet other embodiments, the expression level and/or activation level of the one or
more analytes is quantitated by calibrating or normalizing the RFU value that is determined
using, e.g., a proximity assay such as CEER, against a standard curve generated for the
particular analyte of interest. In certain instances, the RFU value can be calculated based

upon a standard curve.

[0129] In yet other embodiments, the expression level and/or activation level of the one or
more analytes is expressed as a relative fluorescence unit (RFU) value that corresponds to the
signal intensity for a particular analyte of interest that is determined using, e.g., a proximity
assay such as CEER described herein. In other embodiments, the expression level and/or

2% ¢

activation level of the one or more analytes is expressed as “low,” “medium,” or “high” that
corresponds to increasing signal intensity for a particular analyte of interest that is determined

using, e.g., a proximity assay such as CEER. In some instances, an undetectable or
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minimally detectable level of expression or activation of a particular analyte of interest that is
determined using, e.g., a proximity assay such as CEER, may be expressed as “undetectable.”
In other instances, a low level of expression or activation of a particular analyte of interest
that is determined using, e.g., a proximity assay such as CEER, may be expressed as “low.”
In yet other instances, a moderate level of expression or activation of a particular analyte of
interest that is determined using, e.g., a proximity assay such as CEER, may be expressed as
“medium.” In still yet other instances, a moderate to high level of expression or activation of
a particular analyte of interest that is determined using, e.g., a proximity assay such as CEER,
may be expressed as “medium to high.” In further instances, a very high level of expression
or activation of a particular analyte of interest that is determined using, e.g., a proximity

assay such as CEER, may be expressed as “high.”

[0130] In certain embodiments, the expression or activation level of a particular analyte of

EE Y

interest, when expressed as “low,” “medium,” or “high,” may correspond to a level of
expression or activation that is at least about 0; 5,000; 10,000; 15,000; 20;000; 25,000;
30,000; 35,000; 40,000; 45,000; 50,000; 60,000; 70;000; 80,000; 90,000, 100,000 RFU, e.g.,
when compared to a negative control such as an IgG control, when compared to a standard
curve generated for the analyte of interest, when compared to a positive control such as a
pan-CK control, when compared to an expression or activation level determined in the
presence of an anticancer drug, and/or when compared to an expression or activation level
determined in the absence of an anticancer drug. In some instances, the correlation is
analyte-specific. As a non-limiting example, a “low” level of expression or activation
determined using, e.g., a proximity assay such as CEER, may correspond 10,000 RFUs in

expression or activation for one analyte and a 50,000 RFUs for another analyte when

compared to a reference expression or activation level.

[0131] In certain embodiments, the expression or activation level of a particular analyte of

2% ¢

interest may correspond to a level of expression or activation referred to as “low,” “medium,”
or “high” that is relative to a reference expression level or activation level, e.g., when
compared to a negative control such as an IgG control, when compared to a standard curve
generated for the analyte of interest, when compared to a positive control such as a pan-CK
control, when compared to an expression or activation level determined in the presence of an
anticancer drug, and/or when compared to an expression or activation level determined in the
absence of an anticancer drug. In some instances, the correlation is analyte-specific. As a

non-limiting example, a “low” level of expression or activation determined using, e.g., a

proximity assay such as CEER, may correspond to a 2-fold increase in expression or
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activation for one analyte and a 5-fold increase for another analyte when compared to a

reference expression or activation level.

[0132] In particular embodiments, the therapy comprises treatment with a cMet inhibitor.
In some embodiments, the cMet inhibitor is selected from a group consisting of a multi-
kinase inhibitor, a tyrosine kinase inhibitor, and a monoclonal antibody. In particular aspects,
a multi-kinase inhibitor (e.g., pan-HER inhibitor) is an agent that blocks a plurality of
kinases, such as, but not limited to, cMet, RON, EGFR, HER2, HER3, VEGFR 1, VEGR2,
VEGFR3, PI3K, SHC, p95SHER2, IGF-1R, and c-Kit. In other aspects, a tyrosine kinase
inhibitor is an agent that blocks one or more tyrosine kinases such as, but not limited to,
cMet, RON, EGFR, HER2, HER3, VEGFR1, VEGR2, and/or VEGFR3. Non-limiting
examples of small molecule tyrosine kinase inhibitors which can be used in the present
invention include a gefitinib (Iressa®), erlotinib (Tarceva™), pelitinib, CP-654577, CP-
724714, canertinib (CI 1033), HKI-272, lapatinib (GW-572016; Tykerb®™), PKI-166,
AEE788, BMS-599626, HKI-357, BIBW 2992, ARRY-334543, JNJ-26483327, and JNJ-
26483327, and combinations thereof. Non-limiting examples of monoclonal antibodies for
use in the present invention include trastuzumab (Herceptin®), pertuzumab (2C4),
alemtuzumab (Campath®), bevacizumab (Avastin®), cetuximab (Erbitux®), gemtuzumab
(Mylotarg™), panitumumab (Vectibix™), rituximab (Rituxan®), and tositumomab
(BEXXAR®), and combinations thereof. Non-limiting examples of pan-HER inhibitors,
HER2 inhibitors, EGFR inhibitors and VEGFR inhibitors are described above.

[0133] Non-limiting examples of compounds that modulate cMet activity are described
herein and include monoclonal antibodies, small molecule inhibitors, and combinations
thereof. In preferred embodiments, the cMet-modulating compound inhibits cMet activity
and/or blocks cMet signaling, e.g., is a cMet inhibitor. Examples of cMet inhibitors include,
but are not limited to, monoclonal antibodies such as AV299, L2G7, AMG102, DN30, OA-
5D5, and MetMAD; and small molecule inhibitors of cMet such as ARQ197, AMG458,
BMS-777607, XL 184, XL880, INCB28060, E7050, GSK1363089/XL880, K252a,
LY2801653, MP470, MGCD265, MK-2461, NK2, NK4, SGX523, SU11274, SU5416, PF-
04217903, PF-02341066, PHA-665752, JNJ-38877605; and combinations thereof.

[0134] In preferred embodiments, the subject has a malignant cancer involving aberrant
cMet signaling. In certain instances, the malignancy involving aberrant cMet signaling is a
carcinoma of the breast, liver, lung, gastric, ovary, kidney, thyroid, or combinations thereof.
In certain other instances, the malignancy involving aberrant cMet signaling is non-small cell
lung cancer (NSCLC).
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[0135] In certain instances, the present invention provides a method for monitoring the
status of a malignancy in a patient or monitoring how a patient with such a malignancy is
responding the therapy. In particular instances, the status of the disease in the patient can
correspond to disease remission or a positive response to therapy, wherein the symptoms of
the disease (e.g., cancer) are evaluated and correlated to clinically-defined patient outcomes
(e.g., clinical outcomes). Non-limiting examples of clinical outcomes include response rate
(RR), complete response (CR), partial response (PR), stable disease (SD), time to progression
(TTP), progression free survival (PFS), and overall survival (OS). The response rate includes
the percentage of patients with positive responses, such as tumor shrinkage or disappearance,
to a defined therapy for the treatment of a disease. Complete response includes a clinical
endpoint described by the disappearance of all signs of cancer in response to treatment after a
period of time. For example, if at the end of the time or treatment course, there is no residual
disease that can be identified by measurements of symptom control and quality of life as
performed by examination, X-ray and scan, or analysis of biomarkers of the disease, the
patient is described herein to exhibit complete response to therapy. In certain instances,
complete response is the disappearance of all tumor lesions (see, National Cancer Institute’s
RECIST, updated in January 2009). On the other hand, partial response includes a clinical
endpoint describing the disappearance of some, but not all, signs of cancer in response to
treatment after a period of time. For example, if at the end of the time or treatment course,
there is some detectable residual disease that can be identified by measurements of symptom
control and quality of life as performed by examination, X-ray and scan, or analysis of
biomarkers of the disease, the patient is described herein to exhibit partial response to
therapy. In certain instances, partial response includes a 30% decrease in the sum of the
longest diameter of the tumor lesions (see, National Cancer Institute’s RECIST, updated in
January 2009). Stable disease includes a clinical endpoint in cancer characterized by the
appearance of no new tumors and no substantial change in the size of existing, known
tumors. According to RECIST, stable disease is defined as small changes that do not meet
the criteria of complete response, partial response, and progressive disease (which is defined
as a 20% increase in the sum of the longest diameter of the tumor lesions). The time to
progression (TTP) includes the measure of time after a disease is diagnosed or treated until
the disease starts to worsen (e.g., appearance of new tumors, increase in tumor size; change in
the quality of life, or change in symptom control). Progression free survival (PFS) includes
the length of time during and after a treatment of a disease in which a patient is living with

the disease without additional symptoms of the disease. Overall survival (OS) includes the
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clinical endpoint describing patients who are alive for a defined period of time after being

diagnosed with or treated for a disease, such as cancer.

[0136]

interferes with the function of activated signal transduction pathway components in cancer

In some embodiments, the pathway-directed therapy comprises an agent that

cells. Non-limiting examples of such agents include those listed below in Table 1.

Table 1
EGFR (ErbB1) (A) HER-2 (ErbB2) (C) HER-3 (ErbB3) (E) HER-4 (ErbB4) target
Cetuximab Trastuzumab Antibody (U3)
Panitumumab (Herceptin®)
Matuzumab Pertuzumab (2C4)
Nimotuzumab BMS-599626*

ErbB1 vaccine

*Heterodimerization HER-1/2;
Phase 1

EGFR (ErbB1) (B) HER-2 (ErbB2) (D) ErbB1/2 (F) ErbB1/2/4 (G)
Erlotinib CP-724714 (Pfizer) Lapatinib (Tykerb™) Canertinib*

Gefitinib HKI-272% ARRY-334543
EKB 569* HKI-357 (Preclinical) JNJ-26483327
CL-387-785%%* BIBW 2992%* INJ-26483327

*(Wyeth, Irreversible, 11

*Wyeth, Irreversible, I/IT
NSCLC, Breast

CRO) s . . *Pfizer, Irreversible, IT
. Boehringer Ingelheim
sk >
(\V.yjcth, Ireversible, Irreversible, I/I1 Prostate, NSCLC, Breast
Preclinical) -
Ovarian, Breast
Raf (H) SRC (H) Mek: (I) NFkB-IkB (I)
Sorafenib AZ PD-325901 (II: NSCLC)
PLX4032 (Plexxikon) AZDG6244 - Array/Az
XL518 Exelisis/DNA
VEGFR2 and
mTor (J) PI3K (J) VEGFRI (K) VEGFR1/2/3:
Rad 001 : Everolimus* PX-866* Avastin (DNA) éﬁg)z 171 (NSCLC,
Temsirolimus™* HuMV833* AMG-706 (+ PDGFR)

AP-23573% %%

VEGF-Trap**

*Everolimus (Novartis,
combination with
Gefetinib/Erlotinib; I/IL:
NSCLC, Glioblastoma)
**Temsirolimus
(Wyeth, combination
with Gefetinib/Erlotinib;
I/IT: NSCLC,
Glioblastoma) ***AP-
23573 (Ariad, I/1L :
Endometrial)

*P110alpha specific inhibition;
ProIX Pharma; Preclinical
NSCLC

* (PDL) anti-VEGFa
**Regeneron/Aventis
(Receptor mimic) (Phase
2)
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VEGFR2 target (L) EPH A-D
DCI101* CDP-791 (UCB) Bay-579352 (+ PDGFR)
IMC-IC11%* CP-547632% ABT-869*
IMC1 1.21B Fully AGI13736** BMS-540215 (+FGFR1)
humanized
CDP-791%#** E-7080 (FEisai) KRN-951
Pazopanib**** CHIR-258%** BBIW
OSI-930 (+ cKit, PDGFR)
*Imclone (Phase 2/3?)
sk 1 1
. SE;TS,%"GIIE’S; *OSI, PFIZER: (+ ErbB1 +
$ PDGFR) (NSCLC, Ovarian
***Celltech, pegalated Phase 2)
. . . « :
di-Fab antibody against **Pfizer: VEGFR1.2 and (+CSFIR, Erk, Flt-3,
R2 PDGFR)
. PDGFRbeta) (RCC II)
% GSK, Multiple st
myeloma, ovarian,RCC (VEGFRI,2
Phase 3 enrollment FGFR3,PDGFR)
completed, sarcoma II)
VEGFR 2/ErbB1/2 . VEGFR2/1/3, Fit-3,
(ErbB1)/cMet/FGFR /\l;lft_G"’l?(l;i/S/Raf/PDGFR/cKlt TIE 1/2 cFMS, PDGFR/cKit
M) ((9)]
. PTK787 (Not cFMS
* * >
ZD6474 Sorafenib FLT-3)
XL647** Sunitinib
AFEE 788%** XL-999
SU-6668 (Pfizer)
GSK
AZ (AZD2171)
BMS
Novartis (AEE-788)
Amgen
Others
*(vandetanib) (Phase
III: thyroid, NSCLC)
**(Exelixis; Also
EPHB?2): (Patient *(RCC, HCC, NSCLC(I1I),
resistant to Erlotinib; Melanoma(III))
Asian patients) (Phase
2)
**%(Novartis, Phasel/2)
PDGFR target (P) Abl target: (Q) FTL 3 RET
Tandutinib Imatinib
Nilotinib Dasatinib
Nilotinib
AT-9283
AZD-0530
Bosutinib
Kit target (R) HGFR1/2 FGFR1-4 IGF-1R Target (S)
AMG-706 Chiron Merck
XL-880 Pfizer
XL-999 Novartis
HSPI0 inhibitors: Anti-Mitotic Drugs: | Other targets:
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IPI-504* Docetaxel* HDAC inhibitors
17-AAG** Paclitaxel ¥* BCL2
Vinblastine, Vincristine, Chemotherapeutics
Vinorelbine*** (breakdown)

Proteosome inhibitors

*(Microtubule stabilizer;
Adjuvant and advanced Breast

*(Infinity Pharma, cancer; NSCLC, Androgen
Mutant ErbB1, I/IT independent Prostate cancer)
multiple myeloma, **(Microtubule stabilizer;
GIST) Adjuvant and advanced Breast
**(Kosan, I/IT solid cancer; NSCLC, Ovarian
tumors) cancer, AIDS related Kaposi
sarcomay **%(Microtubule

De-stabilizers)

[0137] In certain embodiments, the pathway-directed therapy comprises an anti-signaling
agent (i.e., a cytostatic drug) such as a monoclonal antibody or a tyrosine kinase inhibitor; an
anti-proliferative agent; a chemotherapeutic agent (i.e., a cytotoxic drug); a hormonal
therapeutic agent; a radiotherapeutic agent; a vaccine; and/or any other compound with the
ability to reduce or abrogate the uncontrolled growth of aberrant cells such as cancerous cells.
In some embodiments, the subject is treated with one or more anti-signaling agents, anti-
proliferative agents, and/or hormonal therapeutic agents in combination with at least one

chemotherapeutic agent.

[0138] Examples of anti-signaling agents suitable for use in the present invention include,
without limitation, monoclonal antibodies such as trastuzumab (Herceptin®), pertuzumab
(2C4), alemtuzumab (Campath®™), bevacizumab (Avastin®™), cetuximab (Erbitux™),
gemtuzumab (Mylotarg™), panitumumab (Vectibix™), rituximab (Rituxan®™), tositumomab
(BEXXAR®), AV299, L.2G7, AMG102, DN30, OA-5D5, and MetMADb; tyrosine kinase
inhibitors such as gefitinib (Iressa®), sunitinib (Sutent®), erlotinib (Tarceva®), lapatinib (GW-
572016; Tykerb®), canertinib (CI 1033), semaxinib (SU5416), vatalanib
(PTK787/ZK222584), sorafenib (BAY 43-9006; Nexavar”™), imatinib mesylate (Gleevec®),
leflunomide (SU101), vandetanib (ZACTIMA™; ZD6474), pelitinib, CI-1033, CL-387-785,
CP-654577, CP-724714, CUDC-101, HKI-272, HKI-357, PKI-166, ARQ197, AMG458,
AEE788, BMS-599626, BMS-690154, HKI-357, BIBW 2992, EKB 569, HM781-36B,
ARRY-380, ARRY-334543, AV-412, BMS-777607, XL 184, XL880, INCB28060, E7050,
GSK1363089/XL880, K252a, LY2801653, MP470, MGCD265, MK-2461, NK2, NK4,
SGX523, SU11274, SU5416, PF-04217903, INJ-38877605PHA-665752, PF-00299804, PF-
02341066, INJ-26483327, and JINJ-26483327; and combinations thereof.
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[0139] Exemplary anti-proliferative agents include mTOR inhibitors such as sirolimus
(rapamycin), temsirolimus (CCI-779), everolimus (RADO001), BEZ235, and X1.765; AKT
inhibitors such as 1L6-hydroxymethyl-chiro-inositol-2-(R)-2-O-methyl-3-O-octadecyl-sn-
glycerocarbonate, 9-methoxy-2-methylellipticinium acetate, 1,3-dihydro-1-(1-((4-(6-phenyl-
1H-imidazo[4,5-g]quinoxalin-7-yl)phenyl)methyl)-4-piperidinyl)-2H-benzimidazol-2-one,
10-(4’-(N-diethylamino)butyl)-2-chlorophenoxazine, 3-formylchromone thiosemicarbazone
(Cu(I1)Cl, complex), API-2, a 15-mer peptide derived from amino acids 10-24 of the proto-
oncogene TCL1 (Hiromura et al., J. Biol. Chem., 279:53407-53418 (2004), KP372-1, and the
compounds described in Kozikowski et al., J. Am. Chem. Soc., 125:1144-1145 (2003) and
Kau et al., Cancer Cell, 4:463-476 (2003); PI3K inhibitors such as PX-866, wortmannin, LY
294002, quercetin, tetrodotoxin citrate, thioperamide maleate, GDC-0941 (957054-30-7),
IC87114, PI-103, PIK93, BEZ235 (NVP-BEZ235), TGX-115, ZSTK474, (-)-deguelin, NU
7026, myricetin, tandutinib, GDC-0941 bismesylate, GSK690693, KU-55933, MK-2206,
OSU-03012, perifosine, triciribine, XL-147, PIK75, TGX-221, NU 7441, PI 828, XL-765,
and WHI-P 154; MEK inhibitors such as PD98059, ARRY-162, RDEA119, U0126, GDC-
0973, PD184161, AZD6244, AZD8330, PD0325901, and ARRY-142886; and combinations
thereof.

[0140] Non-limiting examples of pan-HER inhibitors include PF-00299804, neratinib
(HKI-272), AC480 (BMS-599626), BMS-690154, PF-02341066, HM781-36B, CI-1033,
BIBW-2992, and combinations thereof.

[0141] Non-limiting examples of chemotherapeutic agents include platinum-based drugs
(e.g., oxaliplatin, cisplatin, carboplatin, spiroplatin, iproplatin, satraplatin, etc.), alkylating
agents (e.g., cyclophosphamide, ifosfamide, chlorambucil, busulfan, melphalan,
mechlorethamine, uramustine, thiotepa, nitrosoureas, efc.), anti-metabolites (e.g., 5-
fluorouracil, azathioprine, 6-mercaptopurine, methotrexate, leucovorin, capecitabine,
cytarabine, floxuridine, fludarabine, gemcitabine (Gemzar®™), pemetrexed (ALIMTA®),
raltitrexed, etc.), plant alkaloids (e.g., vincristine, vinblastine, vinorelbine, vindesine,
podophyllotoxin, paclitaxel (Tax01®), docetaxel (Taxotere®), etc.), topoisomerase inhibitors
(e.g., irinotecan, topotecan, amsacrine, etoposide (VP16), etoposide phosphate, teniposide,
etc.), antitumor antibiotics (e.g., doxorubicin, adriamycin, daunorubicin, epirubicin,
actinomycin, bleomycin, mitomycin, mitoxantrone, plicamycin, efc.), pharmaceutically
acceptable salts thereof, stereoisomers thereof, derivatives thereof, analogs thereof, and

combinations thereof.
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[0142] Examples of hormonal therapeutic agents include, without limitation, aromatase
inhibitors (e.g., aminoglutethimide, anastrozole (Arimidex®™), letrozole (Femara®), vorozole,
exemestane (Arornasin®), 4-androstene-3,6,17-trione (6-0XO0), 1,4,6-androstatrien-3,17-
dione (ATD), formestane (Lentaron®), etc.), selective estrogen receptor modulators (e.g.,
bazedoxifene, clomifene, fulvestrant, lasofoxifene, raloxifene, tamoxifen, toremifene, etc.),
steroids (e.g., dexamethasone), finasteride, and gonadotropin-releasing hormone agonists
(GnRH) such as goserelin, pharmaceutically acceptable salts thereof, stereoisomers thereof,

derivatives thereof, analogs thereof, and combinations thereof.

[0143] Non-limiting examples of cancer vaccines useful in the present invention include
ANYARA from Active Biotech, DCVax-LB from Northwest Biotherapeutics, EP-2101 from
IDM Pharma, GV1001 from Pharmexa, 10-2055 from Idera Pharmaceuticals, INGN 225

from Introgen Therapeutics and Stimuvax from Biomira/Merck.

[0144] Examples of radiotherapeutic agents include, but are not limited to, radionuclides
such as 7’Sc, ¥Cu, ’Cu, ¥Sr, Y, 7y, %0y, 1%5Rp, mAg, gy U7ng, 149p, 153G, 1665
1777 .. 186p .. 188y . 211 2124y . . Tt .

Lu, "Re, “Re, “ At, and " “Bi, optionally conjugated to antibodies directed against

tumor antigens.

[0145] Non-limiting examples of compounds that modulate HER?2 activity are described
herein and include monoclonal antibodies, tyrosine kinase inhibitors, and combinations
thereof. In preferred embodiments, the HER2-modulating compound inhibits HER2 activity
and/or blocks HER2 signaling, e.g., is a HER2 inhibitor. Examples of HER2 inhibitors
include, but are not limited to, monoclonal antibodies such as trastuzumab (Herceptin®) and
pertuzumab (2C4); small molecule tyrosine kinase inhibitors such as gefitinib (Iressa®),
erlotinib (Tarceva®), pelitinib, CP-654577, CP-724714, canertinib (CI 1033), HKI-272,
lapatinib (GW-572016; Tykerb®™), PKI-166, AEE788, BMS-599626, HKI-357, BIBW 2992,
ARRY-380, ARRY-334543, CUDC-101, JNJ-26483327, and JNJ-26483327; and
combinations thercof. In other embodiments, the HER2-modulating compound activates the

HER2 pathway, e.g., is a HER2 activator.

[0146] Non-limiting examples of compounds that modulate cMet activity are described
herein and include monoclonal antibodies, small molecule inhibitors, and combinations
thereof. In preferred embodiments, the cMet-modulating compound inhibits cMet activity
and/or blocks cMet signaling, e.g., is a cMet inhibitor. Examples of cMet inhibitors include,
but are not limited to, monoclonal antibodies such as AV299, L2G7, AMG102, DN30, OA-
5D5, and MetMAD; small molecule inhibitors of cMet such as ARQ197, AMG458, BMS-
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777607, XL 184, XL880, INCB28060, E7050, GSK1363089/X1L.880, K252a, LY2801653,
MP470, MGCD265, MK-2461, NK2, NK4, SGX523, SU11274, SU5416, PF-04217903, PF-
02341066, PHA-665752, and JNJ-38877605; and combinations thereof.

[0147] In certain embodiments, the reference expression or activation level of the one or
more analytes (e.g., one or more HER3 and/or cMet signaling pathway components)
determined in step (c) is obtained from a normal cell such as a non-cancerous cell from a
healthy individual not having a cancer such as non-small cell lung cancer. In certain other
embodiments, the reference expression or activation level of the one or more analytes (e.g.,
one or more HER3 and/or cMet signaling pathway components) determined in step (c) is
obtained from a tumor cell such as a non-small cell lung cancer cell from a sample from a

patient with a cancer such as non-small cell lung cancer.

[0148] In some embodiments, the reference expression or activation level of the one or
more analytes (e.g., one or more HER3 and/or cMet signaling pathway components)
determined in step (c) is obtained from a cell (e.g., a tumor cell such as a malignant cancer
cell obtained from a patient sample) that is not treated with the anticancer drug. In particular
embodiments, the cell that is not treated with the anticancer drug is obtained from the same
sample that the isolated cell (e.g., a test cell to be interrogated) used to produce the cellular
extract is obtained. In certain instances, the presence of a lower level of expression or
activation of the one or more analytes (e.g., one or more HER3 and/or cMet signaling
pathway components) compared to the reference expression or activation level indicates that
the anticancer drug is suitable for the treatment of the malignant cancer involving aberrant
cMet signaling (e.g., the malignant tumor has an increased likelihood of response to the
anticancer drug). In certain other instances, the presence of an identical, similar, or higher
level of expression or activation of the one or more analytes (e.g., one or more HER3 and/or
cMet signaling pathway components) compared to the reference expression or activation
level indicates that the anticancer drug is unsuitable for the treatment of the malignant cancer
involving aberrant cMet signaling (e.g., the malignant tumor has a decreased likelihood of

response to the anticancer drug).

[0149] In alternative embodiments, the reference expression or activation level of the one
or more analytes (e.g., one or more HER3 and/or cMet signaling pathway components)
determined in step (c¢) is obtained from a cell sensitive to the anticancer drug that is treated
with the anticancer drug. In such embodiments, the presence of an identical, similar, or lower
level of expression or activation of the one or more analytes (e.g., one or more HER3 and/or

cMet signaling pathway components) compared to the reference expression or activation
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level indicates that the anticancer drug is suitable for the treatment of the malignant cancer
involving aberrant cMet signaling (e.g., the malignant tumor has an increased likelihood of
response to the anticancer drug). In certain other alternative embodiments, the reference
expression or activation level of the one or more analytes (e.g., one or more HER3 and/or
cMet signaling pathway components) determined in step (¢) is obtained from a cell resistant
to the anticancer drug that is treated with the anticancer drug. In such embodiments, the
presence of an identical, similar, or higher level of expression or activation of the one or more
analytes (e.g., one or more HER3 and/or cMet signaling pathway components) compared to
the reference expression or activation level indicates that the anticancer drug is unsuitable for
the treatment of the malignant cancer involving aberrant cMet signaling (e.g., the malignant

tumor has a decreased likelihood of response to the anticancer drug).

[0150] In certain embodiments, a higher level of expression or activation of the one or
more analytes (e.g., one or more HER3 and/or cMet signaling pathway components) detected
and quantified in steps (a) and (b) is considered to be present in a sample (e.g., a cellular
extract) when the expression or activation level is at least about 1.5, 2, 2.5, 3, 3.5,4,4.5, 5,
5.5,6,65,7,7.5,8,8.5,9,9.5, 10, 15, 20, 25, 30, 35, 40, 45, 50, or 100-fold higher (e.g.,
about 1.5-3, 2-3, 2-4, 2-5, 2-10, 2-20, 2-50, 3-5, 3-10, 3-20, 3-50, 4-5, 4-10, 4-20, 4-50, 5-10,
5-15, 5-20, or 5-50-fold higher) than the reference expression or activation level of the
corresponding analyte in a cell (e.g., a malignant cancer cell obtained from a patient sample)
not treated with the anticancer drug, in an anticancer drug-sensitive cell treated with the

anticancer drug, or in an anticancer drug-resistant cell treated with the anticancer drug.

[0151] In other embodiments, a lower level of expression or activation of the one or more
analytes (e.g., one or more HER3 and/or cMet signaling pathway components) detected and
quantified in steps (a) and (b) is considered to be present in a sample (e.g., a cellular extract)
when the expression or activation level is at least about 1.5, 2, 2.5, 3, 3.5,4,4.5,5,5.5, 6, 6.5,
7,75,8,85,9,9.5, 10, 15, 20, 25, 30, 35, 40, 45, 50, or 100-fold lower (e.g., about 1.5-3, 2-
3,2-4,2-5,2-10, 2-20, 2-50, 3-5, 3-10, 3-20, 3-50, 4-5, 4-10, 4-20, 4-50, 5-10, 5-15, 5-20, or
5-50-fold lower) than the reference expression or activation level of the corresponding
analyte in a cell (e.g., a malignant cancer cell obtained from a patient sample) not treated with
the anticancer drug, in an anticancer drug-sensitive cell treated with the anticancer drug, or in

an anticancer drug-resistant cell treated with the anticancer drug.

[0152] Non-limiting examples of signal transduction molecules and pathways that may be

interrogated using the present invention include those shown in Table 2.
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Table 2
Pathway ErbB1 ErbB1 ErbB1
1 ErbB1 Phospho She ubiquitin ErbB1-PI3K PTEN
Pathway ErbBIVII | ErbBIVII | ErbBI1VIII ErbB1VII
2 ErbB1 ErbB1VIII Phospho She ubiquitin PI3K PTEN
ErbB2:
Pathway| . 5 ErbB2 HER-2 She PI3K ErbB2 PTEN
3 Phospho Complex ubiquitin
P95Truncated ERBB2:
Pathway| o 0 PoSTruncated | b phospho | ERBB2 HER-2 She PI3K ErbB2 | POSErbB2:
4 ErbB2 Phospho Complex ubiquitin PI3K
Pathway ErbB3 ErbB3:PI3K | ErbB3 PI3K
5 ErbB3 Phospho Complex Phospho ErbB3:She
Paﬂéway ErbB4 P]}Ei)bslzﬁo ErbB4:She
Pathway| . p IGF- IGF-IR:IRS | IRSPI3K | Phosphotrs | [OF7IR
7 . 1RPhospho B ' P PI3K
Paﬂ;;way INSR | INSRPhospho
Patl;way KIT KIT Phospho
Patilgvay FLT3 FLT3Phospho
Pathway HGFR 1
11 HGFR 1 Phospho
Pathway HGFR 2
12 HGFR 2 Phospho
Patil;vay RET RET Phospho
Pathway PDGFR alpha
14 PDGEFR alpha Phospho
Pathway PDGFR beta
15 PDGFR beta Phospho
Pathway VEGFR 1 VEGFR 1: VEGFR 1:
16 VEGFR 1 Phospho PLCycomplex Src
VEGFR-
VEGFR 2: | VEGFR2: ) VEGFR-2,
Pathway | ypGer, | VEGIR2 PLCY Sre 2fheparin |y cadherin
17 Phospho compl sulphate 1
plEX complex complex
Pathway VEGFR 3
18 VEGFR 3 Phospho
Pathway FGFR 1
19 FGFR 1 Phospho
Pathway FGFR 2
20 FGIR 2 Phospho
Pathway FGFR 3
21 FGIR 3 Phospho
Pathway FGFR 4
22 FGIR 4 Phospho
Pat?;vay TIE 1 TIE 1 Phospho
Pathway TIE 2
24 TIE2 Phospho
Pathway EPHA
25 EPHA Phospho
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Pathway EPHB
26 EPHB Phospho
Total P65
Pathway| NFKB-IKB Ph"zggg;IKB T‘I’fﬁ(l)gizB IkBa
27 complex Phospho
Total IkB NF«B(S536) P65 IkBa
Pathway| Phospho FR | FR-AIBl | OWerER
28 complexes
Pathway PR
29 PR Phospho Pr complexes
Pathway| Hedgehog
30 Pathway
Pat;?vay ‘Wnt pathway
Pathway Notch
32 Pathway
Total Stat3
Phospho Stat- Total cSrc
Pathwa Total Mek Total Erk Total Rsk-1 3(Y705) Phospho Bad Total Fak Phospho | Total Ras
y Phospho Mek | Phospho Erk |Phospho Rsk-1 (8727) (S112) Phospho Fak |cSrc(Y416| Phospho
33 (S217/8221) | (T202/Y204) | (T357/S363) | Total Stat 1 Bad (total) (Y576) ) Ras
Phospho
Statl (Y 701)
Total
70S6K | GSK3bet
Pathway Akt (Total) Phospho Akt Phospho Bad Phospho Bad Bad:14-3-3 Total mTor ghospho Totale !
34 Phospho Akt (T308) (S112) (S136) complex Phospho mTor p70S6K | (Phospho
(T473) Bad (total) (S2448) (T229) Ser 9)
(T389)
Total Rb Total p53 Total
Total Jnk phospho- L
Total P38 Phospho Rb [ Phospho p53 Total c-Jun Paxillin
Pathway (I’;llo 855/};(()1-181151() Phospho P38 [ (S249/T252) (S392) CREF]?)(SSSS) phospho-c-Jun;| Phospho
35 (TI80/Y182) | Phospho Rb | Phosphops3 | pr'n (S63) Paxillin
(S780) (S20) (Y118)
Cleaved
Pathway Ki67 Caspase 3,8,9 TOPO2
36 others
Pat;;v ay TGFbeta
[0153] Non-limiting examples of analytes such as signal transduction molecules that can be

interrogated for expression (e.g., total amount) levels and/or activation (e.g., phosphorylation)

levels in a sample such as a cellular extract include receptor tyrosine kinases, non-receptor

tyrosine kinases, tyrosine kinase signaling cascade components, nuclear hormone receptors,

nuclear receptor coactivators, nuclear receptor repressors, and combinations thereof.

[0154]

In one embodiment, the methods of the present invention comprise determining the

expression (e.g., total amount) level and/or activation (e.g., phosphorylation) level of one of
the following analytes in a cellular extract: (1) HER1/EGFR/ErbB1; (2) HER2/ErbB2; (3)
p9SHER?2; (4) HER3/ErbB3; (5) cMet; (6) truncated cMet; (7) HGF/SF; (8) PI3K (e.g.,
PIK3CA and/or PIK3R1); (9) Shc; (10) Akt; (11) p70S6K; (12) VEGFR (e.g., VEGFRI,
VEGFR2, and/or VEGFR3); and (13) truncated HER3.
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[0155] In another embodiment, the present invention comprises determining the expression
(e.g., total) level and/or activation (e.g., phosphorylation) level of one of the following pairs
of two analytes in a cellular extract, wherein “1” = HER1, “2” = HER2, “3” = p95SHER2, “4”
= HER3, “5” = cMet, “6” = truncated cMet, “7” = HGF/SF, “8” = PI3K (e.g., PIK3CA and/or
PIK3R1), “9” = Shc, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFRI, 2, and/or
3), and “13” = truncated HER3: 1,2;1,3; 1,4; 1,5;1,6; 1,7, 1,8; 1,9; 1,10; 1,11; 1,12; 1,13;
2,3:2,4;:2.5,2,6;,2,7,2.8,2,9;,2,10;2,11;2,12; 2,13; 3.4; 3,5; 3,6; 3.7; 3,8; 3,9; 3,10; 3,11;
3,12;3,13; 4,5; 4,6, 4,7, 4,8, 4,9; 4,10; 4,11, 4,12; 4,13, 5,6, 5,7, 5,8; 5,9; 5,10; 5,11; 5,12;
5,13;6,7; 6,8; 6,9; 6,10; 6,11; 6,12; 6,13;7,8;7.9; 7,10, 7,11; 7,12; 7,13, 8,9; §,10; 8,11;
8,12;8,13;9,10; 9,11, 9,12; 9,13; 10,11, 10,12; 10,13; 11,12; 11,13; and 12,13.

[0156] In yet another embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of one of the
following sets of three analytes in a cellular extract, wherein “1” = HER1, “2” = HER2, “3” =
p95SHER?2, “4” = HER3, “5” = cMet, “6” = truncated cMet, “7”” = HGF/SF, “8” = PI3K (e.g.,
PIK3CA and/or PIK3R1), “9” = Shc, “10” = Akt, “11” = p70S6K, “12” = VEGFR (e.g.,
VEGFRI1, 2, and/or 3), and “13” = truncated HER3: 1,2,3; 1,2,4; 1,2,5; 1,2,6; 1,2,7; 1,2,8;
1,2,9; 1,2,10; 1,2,11; 1,2,12; 1,2,13; 1,3,4; 1,3,5; 1,3,6; 1,3,7; 1,3,8; 1,3,9; 1,3,10; 1,3,11;
1,3,12; 1,3,13; 1,4,5; 1,4,6; 1,4,7; 1,4,8; 1,4,9; 1,4,10; 1,4,11; 1,4,12; 1,4,13; 1,5,6; 1,5,7;
1,5,8; 1,5,9; 1,5,10; 1,5,11; 1,5,12; 1,5,13; 1,6,7; 1,6,8; 1,6,9; 1,6,10; 1,6,11; 1,6,12; 1,6,13;
1,7,8,1,7,9; 1,7,10;, 1,7,11; 1,7,12; 1,7,13; 1,8,9; 1,8,10; 1,8,11; 1,8,12; 1,8,13; 1,9,10; 1,9,11;
1,9,12; 1,9,13; 1,10,11; 1,10,12; 1,10,13; 1,11,12; 1,11,13; 1,12,13, 2,3,4; 2,3,5; 2,3,6; 2,3,7;
2,3,8;2,3,9;2,3,10; 2,3,11; 2,3,12; 2,3,13; 2,4,5; 2,4,6; 2,4,7; 2,4,8; 2,4,9; 2,4,10; 2,4,11;
2,4,12;2,4,13; 2,5,6; 2,5,7; 2,5,8; 2,5,9; 2,5,10; 2,5,11; 2,5,12; 2,5,13; 2,6,7; 2,6,8; 2,6,9;
2,6,10; 2,6,11; 2,6,12; 2,6,13; 2,7.8; 2,7,9; 2,7,10; 2,7,11; 2,7,12; 2,7,13; 2,8,9; 2,8,10; 2,8,11;
2,8,12; 2,8,13; 2,9,10; 2,9,11; 2,9,12; 2,9,13; 2,10,11; 2,10,12; 2,10,13; 2,11,12; 2,11,13;
2,12,13; 3,4,5; 3,4,6; 3,4,7; 3,4,8; 3,4,9; 3,4,10; 3,4,11; 3,4,12; 3,4,13; 3,5,6; 3,5,7; 3,5,8;
3,5,9; 3,5,10; 3,5,11; 3,5,12; 3,5,13; 3,6,7; 3,6,8; 3,6,9; 3,6,10; 3,6,11; 3,6,12; 3,6,13; 3,7.8;
3,7.9; 3,7,10; 3,7,11; 3,7,12; 3,7,13; 3,8,9; 3,8,10; 3,8,11; 3,8,12; 3,8,13; 3,9,10; 3,9,11;
3,9,12; 3,9,13; 3,10,11; 3,10,12; 3,10,13; 3,11,12; 3,11,13; 3,12,13; 4,5,6; 4,5,7; 4,5,8; 4,5.9;
4,5,10; 4,5,11; 4,5,12; 4,5,13; 4,6,7; 4,6,8; 4,6.9; 4,6,10; 4,6,11; 4,6,12; 4,6,13; 4,7,8; 4,7,9;
4,7,10;4,7,11; 4,7,12; 4,7,13; 4,8,9; 4,8,10; 4,8,11; 4,8,12; 4,8,13; 4,9,10; 4,9,11; 4,9,12;
4,9,13; 4,10,11; 4,10,12; 4,10,13; 4,11,12; 4,11,13; 4,12,13; 5,6,7; 5,6,8; 5,6.9; 5,6,10; 5,6,11;
5,6,12;5,6,13;5,7,8;5,7,9; 5,7,10; 5,7,11; 5,7,12; 5,7,13; 5,8,9; 5.8,10; 5,8,11; 5,8,12; 5.8,13;
5,9,10; 5,9,11; 5,9,12; 5,9,13; 5,10,11; 5,10,12; 5,10,13; 5,11,12; 5,11,13; 5,12,13, 6,7,8;
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6,7,9; 6,7,10; 6,7,11; 6,7,12; 6,7,13; 6,8,9; 6,8,10; 6,8,11; 6,8,12; 6,8,13; 6,9,10; 6,9,11;
6,9,12; 6,9,13; 6,10,11; 6,10,12; 6,10,13; 6,11,12; 6,11,13; 6,12,13; 7,8,9; 7.,8,10; 7,8,11;
7,8,12;7,8,13; 79,10, 7,9,11; 7,9,12; 7,9,13; 7,10,11; 7,10,12; 7,10,13; 7,11,12; 7,11,13;
7,12,13; 8,9,10; 8,9,11; 8,9,12; §,9,13; §,10,11; §,10,12; §,10,13; §,11,12; §,11,13; §,12,13;
9,10,11;9,10,12; 9,10,13; 9,11,12; 9,11,13; 9,12,13; 10,11,12; 10,11,13; 10,12,13; and
11,12,13.

[0157] In still yet another embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of one of the
following sets of four analytes in a cellular extract, wherein “1” = HER1, “2” = HER2, “3” =
p95SHER?2, “4” = HER3, “5” = cMet, “6” = truncated cMet, “7”” = HGF/SF, “8” = PI3K (e.g.,
PIK3CA and/or PIK3R1), “9” = Shc, “10” = Akt, “11” = p70S6K, “12” = VEGFR (e.g.,
VEGFRI, 2, and/or 3), and “13” = truncated HER3: 1,2,3,4; 1,2,3,5; 1,2,3,6; 1,2,3,7; 1,2,3,8;
1,2,3,9; 1,2,3,10; 1,2,3,11; 1,2,3,12; 1,2,3,13; 1,3.,4,5; 1,3,4,6; 1,3,4,7; 1,3,4,8; 1,3,4,9;
1,3,4,10; 1,3,4,11; 1,3,4,12; 1,3,4,13; 1,4,5,6; 1,4,5,7; 1,4,5,8; 1,4,5.9; 1,4,5,10; 1,4,5,11;
1,4,5,12; 1,4,5,13; 1,5,6,7; 1,5,6,8; 1,5,6,9; 1,5,6,10; 1,5,6,11; 1,5,6,12; 1,5,6,13; 1,6,7,8;
1,6,7,9; 1,6,7,10; 1,6,7,11; 1,6,7,12; 1,6,7,13; 1,7,8,9; 1,7,8,10; 1,7,8,11; 1,7,8,12; 1,7,8,13;
1,8,9,10; 1,8,9,11; 1,8,9,12; 1,8,9,13; 1,9,10,11; 1,9,10,12; 1,9,10,13; 1,10,11,12; 1,10,11,13;
1,11,12,13; 2,3,4,5; 2,3,4,6; 2,3,4,7; 2,3,4,8; 2,3,4,9; 2,3,4,10; 2,3,4,11; 2,3,4,12; 2,3,4,13;
2,4,5,6;,24,5,7;,2,4,5,8; 2,4,5,9; 2,4,5,10; 2,4,5,11; 2,4,5,12; 2,4,5,13; 2,5,6,7; 2,5,6,8;
2,5,6,9;2,5,6,10; 2,5,6,11; 2,5,6,12; 2,5,6,13; 2,6,7.8; 2,6,7,9; 2,6,7,10; 2,6,7,11; 2,6,7,12;
2,6,7,13,2,7,8,9; 2,7,8,10; 2,7,8,11; 2,7,8,12; 2,7,8,13; 2,8,9,10; 2,8,9,11; 2,8,9,12; 2,8,9,13;
2,9,10,11;2,9,10,12; 2,9,10,13; 2,10,11,12; 2,10,11,13; 2,11,12,13; 3,4,5,6; 3,4,5,7; 3,4,5.8;
3,4,5,9; 3,4,5,10; 3,4,5,11; 3,4,5,12; 3,4,5,13; 3,5,6,7; 3,5,6,8; 3,5,6,9; 3,5,6,10; 3,5,6,11;
3,5,6,12; 3,5,6,13; 3,6,7.8; 3,6,7.,9; 3,6,7,10; 3,6,7,11; 3,6,7,12; 3,6,7,13; 3,7.8,9; 3,7,8,10;
3,7,8,11; 3,7,8,12; 3,7,8,13; 3,8,9,10; 3,8,9,11; 3,8,9,12; 3,8,9,13; 3,9,10,11; 3,9,10,12;
3,9,10,13; 3,10,11,12; 3,10,11,13; 3,11,12,13; 4,5,6,7; 4,5,6,8; 4,5,6,9; 4,5,6,10; 4,5,6,11;
4,5,6,12; 4,5,6,13; 4,6,7,8; 4,6,7,9; 4,6,7,10; 4,6,7,11; 4,6,7,12; 4,6,7,13; 4,7,8.9; 4,7,8,10;
4,78,11;4,7,8,12; 4,7,8,13; 4,8,9,10; 4,8,9,11; 4,8,9,12; 4,8,9,13; 4,9,10,11; 4,9,10,12;
4,9,10,13; 4,10,11,12; 4,10,11,13; 4,11,12,13; 5,6,7.8; 5,6,7,9; 5,6,7,10; 5,6,7,11; 5,6,7,12;
5,6,7,13;5,7,8,9; 5,7,8,10; 5,7,8,11; 5,7,8,12; 5,7,8,13; 5,8,9,10; 5,8,9,11; 5,8,9,12; 5,8,9,13;
5,9,10,11; 5,9,10,12; 5,9,10,13; 5,10,11,12; 5,10,11,13; 5,11,12,13; 6,7,8,9; 6,7,8,10;
6,7,8,11; 6,7,8,12; 6,7,8,13; 6,8,9,10; 6,8,9,11; 6,8,9,12; 6,8,9,13; 6,9,10,11; 6,9,10,12;
6,9,10,13; 6,10,11,12; 6,10,11,13; 6,11,12,13; 7,8,9,10; 7,8,9,11; 7,8,9,12; 7,8,9,13;
7,9,10,11; 7,9,10,12; 7,9,10,13; 7,10,11,12; 7,10,11,13; 7,11,12,13; §8,9,10,11; 8,9,10,12,
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8,9,10,13; 8,10,11,12; 8,10,11,13; 8,11,12,13; 9,10,11,12; 9,10,11,13; 9,11,12,13; and
10,11,12,13.

[0158] In another embodiment, the present invention comprises determining the expression
(e.g., total) level and/or activation (e.g., phosphorylation) level of any possible combination
of five of the following analytes: “1”=HERI, “2” = HER2, “3” = p95SHER2, “4” = HER3,
“5” = cMet, “6” = truncated cMet, “7”” = HGF/SF, “8” = PI3K (e.g., PIK3CA and/or
PIK3R1), “9” = She, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFR1, 2, and/or
3), and “13” = truncated HER3. As non-limiting examples, the combination of five analytes
may comprise one of the following: 1,2,3.4,5; 2,3,4,5,6; 3,4,5,6,7; 4,5,6,7,8; 5,6,7,8,9;
6,7,8,9,10; 7,8,9,10,11; 8,9,10,11,12; or 9,10,11,12,13.

[0159] In yet another embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of any possible
combination of six of the following analytes: “1” = HERI, “2” = HER2, “3” = p95SHER?2,
“4” = HER3, “5” = cMet, “6” = truncated cMet, “7” = HGF/SF, “8” = PI3K (e.g., PIK3CA
and/or PIK3R1), “9” = She, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFRI, 2,
and/or 3), and “13” = truncated HER3. As non-limiting examples, the combination of six
analytes may comprise one of the following: 1,2,3,4,5,6; 2,3,4,5,6,7; 3,4,5,6,7,8; 4,5,6,7,8,9;
5,6,7,8.9,10; 6,7,8,9,10,11; 7,8,9,10,11,12; or §,9,10,11,12,13.

[0160] In still yet another embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of any possible
combination of seven of the following analytes: “1” = HERI, “2” = HER2, “3” = p95SHER?2,
“4” = HER3, “5” = cMet, “6” = truncated cMet, “7” = HGF/SF, “8” = PI3K (e.g., PIK3CA
and/or PIK3R1), “9” = She, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFRI, 2,
and/or 3), and “13” = truncated HER3. As non-limiting examples, the combination of seven
analytes may comprise one of the following: 1,2,3,4,5,6,7; 2,3,4,5,6,7,8; 3,4,5,6,7,8,9;
4,5,6,7,8,9,10; 5,6,7,8,9,10,11; 6,7,8,9,10,11,12; or 7,8,9,10,11,12,13.

[0161] In another embodiment, the present invention comprises determining the expression
(e.g., total) level and/or activation (e.g., phosphorylation) level of any possible combination
of ecight of the following analytes: “1”=HERI, “2” = HER2, “3” = p95SHER2, “4” = HER3,
“5” = cMet, “6” = truncated cMet, “7”” = HGF/SF, “8” = PI3K (e.g., PIK3CA and/or
PIK3R1), “9” = She, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFR1, 2, and/or

3), and “13” = truncated HER3. As non-limiting examples, the combination of eight analytes
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may comprise one of the following: 1,2,3,4,5,6,7,8; 2,3,4,5,6,7,8,9; 3,4,5,6,7,8,9,10;
4,5,6,7,8,9,10,11; 5,6,7,8,9,10,11,12; or 6,7,8,9,10,11,12,13.

[0162] In yet another embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of any possible
combination of nine of the following analytes: “1” =HERI, “2” = HER2, “3” = p95SHER?2,
“4” = HER3, “5” = cMet, “6” = truncated cMet, “7” = HGF/SF, “8” = PI3K (e.g., PIK3CA
and/or PIK3R1), “9” = She, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFRI, 2,
and/or 3), and “13” = truncated HER3. As non-limiting examples, the combination of nine
analytes may comprise one of the following: 1,2,3,4,5,6,7.8,9; 2,3,4,5,6,7,8,9,10;
3,4,5,6,7,8,9,10,11; 4,5,6,7,8,9,10,11,12; or 5,6,7,8,9,10,11,12,13.

[0163] In still yet another embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of any possible
combination of ten of the following analytes: “1”=HERI, “2” = HER2, “3” = p95SHER2,
“4” = HER3, “5” = cMet, “6” = truncated cMet, “7” = HGF/SF, “8” = PI3K (e.g., PIK3CA
and/or PIK3R1), “9” = She, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFRI, 2,
and/or 3), and “13” = truncated HER3. As non-limiting examples, the combination of ten
analytes may comprise one of the following: 1,2,3,4,5,6,7,8,9,10; 2,3,4,5,6,7,8,9,10,11;
3,4,5,6,7,8,9,10,11,12; or 4,5,6,7,8,9,10,11,12,13.

[0164] In another embodiment, the present invention comprises determining the expression
(e.g., total) level and/or activation (e.g., phosphorylation) level of any possible combination
of eleven of the following analytes: “1” = HER1, “2” = HER2, “3” = p95SHER2, “4” = HER3,
“5” = cMet, “6” = truncated cMet, “7” = cKit, “8” = PI3K (e.g., PIK3CA and/or PIK3R 1),
“9” = She, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFRI, 2, and/or 3), and
“13” = truncated HER3.. As non-limiting examples, the combination of eleven analytes may
comprise one of the following: 1,2,3,4,5,6,7,8,9,10,11; 2,3,4,5,6,7,8,9,10,11,12; or
3,4,5,6,7,8,9,10,11,12,13.

[0165] In yet another embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of any possible
combination of twelve of the following analytes: “1”=HERI, “2” = HER2, “3” = p95SHER2,
“4” = HER3, “5” = cMet, “6” = truncated cMet, “7” = HGF/SF, “8” = PI3K (e.g., PIK3CA
and/or PIK3R1), “9” = She, “10” = Akt, “11” =p70S6K, “12” = VEGFR (e.g., VEGFRI, 2,

and/or 3), and “13” = truncated HER3. As non-limiting examples, the combination of twelve
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analytes may comprise one of the following: 1,2,3,4,5,6,7,8,9,10,11,12; or
2,3,4,5,6,7,8,9,10,11,12,13.

[0166] In still yet another embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of all thirteen of
the following analytes: “1”=HERI, “2” = HER2, “3” = p95HER2, “4” = HER3, “5” =
cMet, “6” = truncated cMet, “7” = HGF/SF, “8” = PI3K (e.g., PIK3CA and/or PIK3R1), “9”
= She, “10” = Akt, “11” = p70S6K, “12” = VEGFR (e.g., VEGFR1, 2, and/or 3), and “13” =
truncated HER3.

[0167] In one particular embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of HER1, HER2,
p9SHER2, HER3, cMet, truncated cMet, and/or truncated HER3. In another particular
embodiment, the present invention comprises determining the expression (e.g., total) level
and/or activation (e.g., phosphorylation) level of HER1, HER2, HER3, cMet, IGF1R,
HGF/SF, PI3K (e.g., PIK3CA and/or PIK3R1), She, truncated cMet, and/or truncated HER3.
In yet another particular embodiment, the present invention comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of HER1, HER2,
p95SHER2, HER3, cMet, IGF1R, HGF/SF, PI3K (e.g., PIK3CA and/or PIK3R1), Shc, Akt,
p70S6K, VEGFR (e.g., VEGFRI1, 2, and/or 3), truncated cMet, and/or truncated HER3.

[0168] In certain embodiments, the present invention further comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of one or more
(e.g., at least about 1, 2, 3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24,25, 26,27, 28, 29, 30, 35, 40, 45, 50, or more) additional analytes in the cellular extract.
In some embodiments, the one or more (e.g., at least about 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12,
13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, or more)
additional analytes comprises one or more signal transduction molecules selected from the
group consisting of receptor tyrosine kinases, non-receptor tyrosine kinases, tyrosine kinase
signaling cascade components, nuclear hormone receptors, nuclear receptor coactivators,

nuclear receptor repressors, and combinations thereof.

[0169] In particular embodiments, the present invention further comprises determining the
expression (e.g., total) level and/or activation (e.g., phosphorylation) level of one or any
combination of 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26, 27, 28, 29, 30, 35, 40, 45, 50, or more of the following additional analytes in a cellular
extract: HER4, MEK, PTEN, SGK3, 4E-BP1, ERK2 (MAPK1), ERK1 (MAPK3), PDKI,
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PDK2, GSK-38, Raf, SRC, NFkB-1kB, mTOR, EPH-A, EPH-B, EPH-C, EPH-D, FLT-3,
TIE-1, TIE-2, ¢c-FMS, Abl, FTL 3, RET, FGFR1, FGFR2, FGFR3, FGFR4, ER, PR, NCOR,
AIBI, RON, PIP2, PIP3, p27, protein tyrosine phosphatases (e.g., PTP1B, PTPN13, BDP1,
etc.), receptor dimers, other HER3 signaling pathway components, other cMet signaling

pathway components, and combinations thereof.

IV. c-Met Mediated Cancers

[0170] c-Met can be overexpressed in many malignancies. In c-Met mediated cancers,
amplification and/or activation mutations within the tyrosine kinase domain, juxtamembrane
domain, or semaphorin domain have been identified. Selecting a suitable anticancer drug for
the treatment of a c-Met mediated cancer is possible by assessing the level of expression
and/or activation state of c-Met in the presence of therapeutics. Activation of c-Met leads to
increased cell growth, invasion, angiogenesis, and metastasis. In certain embodiments, the
present invention provides methods of selecting appropriate therapeutic strategies to inhibit c-

Met activation and/or overexpression.

[0171] In one embodiment, the present invention provides a method for selecting a suitable
anticancer drug for the treatment of a c-Met mediated cancer (e.g., a malignancy involving
aberrant c-Met signaling), the method comprising:

(a) determining the expression level and/or activation level of c-Met and optionally
one or more additional analytes in a cellular extract produced from an isolated
cancer cell; and

(b) selecting a suitable anticancer drug for the treatment of the c-Met mediated cancer
based upon the expression level and/or activation level of the one or more analytes

determined in step (a).

[0172] In some instances, the present invention provides a method for selecting a suitable
anticancer drug for the treatment of a c-Met mediated cancer (e.g., a malignancy involving
aberrant c-Met signaling), the method comprising:
(a) isolating a cancer cell after administration of an anticancer drug, or prior to
incubation with an anticancer drug;
(b) lysing the isolated cell to produce a cellular extract;
(c) determining the expression level and/or activation level of c-Met and optionally
one or more additional analytes in the cellular extract; and
(d) comparing the expression level and/or activation level of c-Met and optionally one

or more additional analytes determined in step (c) to a reference expression and/or
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activation profile of c-Met and optionally one or more additional analytes that is
generated in the absence of the anticancer drug to determine whether the
anticancer drug is suitable or unsuitable for the treatment of the c-Met mediated

cancer.

[0173] In another embodiment, the present invention provides a method for identifying the
response of a c-Met mediated cancer (e.g., a malignancy involving aberrant c-Met signaling)
to treatment with an anticancer drug, the method comprising;:

(a) determining the expression level and/or activation level of c-Met and optionally
one or more additional analytes in a cellular extract produced from an isolated
cancer cell; and

(b) identifying the response of the c-Met mediated cancer to treatment with an
anticancer drug based upon the expression level and/or activation level of the one

or more analytes determined in step (a).

[0174] In some instances, the present invention provides a method for identifying the
response of a c-Met mediated cancer (e.g., a malignancy involving aberrant c-Met signaling)
to treatment with an anticancer drug, the method comprising;:
(a) isolating a cancer cell after administration of an anticancer drug, or prior to
incubation with an anticancer drug;
(b) lysing the isolated cell to produce a cellular extract;
(c) determining the expression level and/or activation level of c-Met and optionally
one or more additional analytes in the cellular extract; and
(d) comparing the expression level and/or activation level of c-Met and optionally one
or more additional analytes determined in step (c) to a reference expression and/or
activation profile of c-Met and optionally one or more additional analytes that is
generated in the absence of the anticancer drug to identify whether the c-Met
mediated cancer is responsive or non-responsive to treatment with the anticancer

drug.

[0175] In yet another embodiment, the present invention provides a method for predicting
the response of a subject having a c-Met mediated cancer (e.g., a malignancy involving
aberrant c-Met signaling) to treatment with an anticancer drug, the method comprising:
(a) determining the expression level and/or activation level of c-Met and optionally
one or more additional analytes in a cellular extract produced from an isolated

cancer cell; and
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(b) predicting the response of the subject having the c-Met mediated cancer to
treatment with an anticancer drug based upon the expression level and/or

activation level of the one or more analytes determined in step (a).

[0176] In some instances, the present invention provides a method for predicting the
response of a subject having a c-Met mediated cancer (e.g., a malignancy involving aberrant
c-Met signaling) to treatment with an anticancer drug, the method comprising:
(a) isolating a cancer cell after administration of an anticancer drug, or prior to
incubation with an anticancer drug;
(b) lysing the isolated cell to produce a cellular extract;
(c) determining the expression level and/or activation level of c-Met and optionally
one or more additional analytes in the cellular extract; and
(d) comparing the expression level and/or activation level of c-Met and optionally one
or more additional analytes determined in step (c) to a reference expression and/or
activation profile of c-Met and optionally one or more additional analytes that is
generated in the absence of the anticancer drug to predict the likelihood that the

subject having the c-Met mediated cancer will respond to treatment with the

anticancer drug.

[0177] In a further embodiment, the present invention provides a method for monitoring the
status of a c-Met mediated cancer (e.g., a malignancy involving aberrant c-Met signaling) in a
subject or monitoring how a patient with the c-Met mediated cancer is responding to therapy,
the method comprising:

(a) determining the expression level and/or activation level of c-Met and optionally
one or more additional analytes over time in cellular extracts produced from an
isolated cancer cell to detect and quantify serial changes to the expression level
and/or activation level of cMet protein; and

(b) monitoring the status of the c-Met mediated cancer or how a patient with the c-
Met mediated cancer is responding to therapy based upon the expression level
and/or activation level of the one or more analytes determined in step (a) over

time.

[0178] In some embodiments, step (b) comprises comparing the expression level and/or
activation level of c-Met and optionally one or more additional analytes determined in step
(a) over time to a reference expression and/or activation profile of c-Met and optionally one
or more additional analytes over time to monitor the status of the c-Met mediated cancer or

how a patient with the c-Met mediated cancer is responding to therapy, wherein increasing
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expression and/or activation levels of cMet protein and optionally one or more additional
analytes determined in step (a) over time indicate disease progression or a negative response
to the therapy, and wherein decreasing expression and/or activation levels of cMet protein
and optionally one or more additional analytes determined in step (a) over time indicate

disease remission or a positive response to the therapy.

[0179] In certain aspects, the present invention provides methods to evaluate c-Met
mediated cancer pathways in patient samples such as tumor tissue, circulating tumor cells
(CTC), or fine needle aspirates (FNA). The methods herein provide an optimum therapeutic
strategy for the patient. In one aspect, at least one, two, three, four, five, six, seven, eight,
nine, ten, or more of the following additional analytes can be screened or interrogated to
determine the response to a c-Met mediated cancer therapy (e.g., a c-Met inhibitor): HERI,
HER2, p9SHER2, HER3, truncated HER3, IGF1R, cKit, PI3K (e.g., PIK3CA, PIK3R1), She,
Akt (e.g., Aktl, Akt2, Akt3), p70S6K, VEGFR (e.g., VEGFR1, VEGFR2, VEGFR3),
PDGFR (e.g., PDGFRA, PDGFRB), RON, and combinations therecof. For example, a
responder to XL-880 has activated c-MET and VEGFR2, while a non-responder may have a

combination of RTKs activated.

[0180] In certain other instances, the methods provided herein find utility in selecting a
combination therapy for the treatment of a malignant cancer involving aberrant c-Met
signaling. For example, cancer patients with activated c-MET, VEGFR2, and EGFR can be
successfully treated with a combination of Iressa® and XL-880, while cancer patients with
activated c-MET, VEGFR2, HER1, HER2, p95SHER2, and HER3 can be treated with
Tykerb® + XL-880.

[0181] In tumor cells, it is believed that c-Met activation causes the triggering of a diverse
series of signaling cascades resulting in cell growth, proliferation, invasion, and protection
from apoptosis. Data from cellular and animal tumor models suggest that the underlying
biological mechanisms for tumorgenicity of c-Met mediated cancers are typically achieved in
three different ways: (1) with the establishment of HGF/c-Met autocrine loops; (2) via c-Met
or HGF overexpression; and (3) in the presence of kinase-activating mutations in the c-Met
receptor coding sequence. Overexpression of HGF and c-Met is indicative of the increased
aggressiveness of tumors and poor prognostic signs in cancer patients. HGF/c-Met signaling
induces tumor angiogenesis by inducing proliferation and migration in endothelial cells, by
inducing expression of vascular endothelial growth factor (VEGF), a key proangiogenic
factor, as well as by dramatically downregulating thrombospondin 1 (TSP-1), a negative

regulator of angiogenesis. HGF and c-Met expression have been observed in tumor biopsies
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of most solid tumors, and c-Met signaling has been documented in a wide range of human
malignancies, including stomach (gastric), bladder, breast, cervical, colorectal, gastric, head
and neck, liver, lung, ovarian, pancreatic, prostrate, renal, and thyroid cancers, as well as in
various sarcomas, hematopoietic malignancies, and melanoma. Most notably, activating
mutations in the tyrosine kinase domain of c-Met have been positively identified in patients
with a hereditary form of papillary renal cancer, directly implicating c-Met in human

tumorigenesis.

[0182] In certain embodiments, the present invention provides methods for detecting the
expression and activation states of c-Met and optionally a plurality of deregulated signal
transducers, in tumor cells derived from tumor tissue or circulating cells of a solid tumor in a
specific, multiplex, high-throughput assay. The present invention also provides methods and
compositions for the selection of appropriate therapies to down-regulate or shut down one or
more deregulated signaling pathways. Thus, embodiments of the invention may be used to
facilitate the design of personalized therapies based on the particular molecular signature
provided by the collection of activated signal transduction proteins in a given patient’s tumor

such as a lung tumor (e.g., NSCLC).

[0183] In some embodiments, the anticancer drug (e.g., one or more anticancer drugs
suitable for the treatment of a c-Met mediated cancer such as non-small cell lung cancer)
comprises an anti-signaling agent (i.e., a cytostatic drug) such as a monoclonal antibody or a
tyrosine kinase inhibitor; an anti-proliferative agent; a chemotherapeutic agent (i.e., a
cytotoxic drug); a hormonal therapeutic agent; a radiotherapeutic agent; a vaccine; and/or any
other compound with the ability to reduce or abrogate the uncontrolled growth of aberrant
cells such as cancerous cells. In some embodiments, the isolated cells are treated with one or
more anti-signaling agents, anti-proliferative agents, and/or hormonal therapeutic agents in

combination with at least one chemotherapeutic agent.

[0184] In certain embodiments, the antibody such as a HGF- or c-Met-specific antibody
prevents ligand/receptor binding, resulting in growth inhibition and tumor regression by
inhibiting proliferation and enhancing apoptosis. In some instances, a combination of
monoclonal antibodies can also be used. The strategy of using monoclonal antibodies allows
for exclusive specificity against HGF/c-Met, a relatively long half-life compared to small
molecule kinase inhibitors, and the potential to elicit a host immune response against tumor
cells. AMGI102 is a fully human IgG2 monoclonal antibody that selectively binds and
neutralizes HGF, thereby preventing its binding to c-Met and subsequent activation.

AMG102 has been shown to enhance the effects of various standard chemotherapeutic agents
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such as temozolomide and docetaxel in vitro and in xenografts when combined. MetMAD is
a humanized, monovalent, antagonistic anti-c-Met antibody derived from the agonistic
monoclonal antibody 5D5. MetMAD binds to c-Met with high affinity and remains on the
cell surface with c-Met, preventing HGF binding and subsequent c-Met phosphorylation as
well as downstream signaling activity and cellular responses. Recent preclinical studies show
that MetMAD is a potent anti-c-Met inhibitor that has promise as a therapeutic antibody in

human cancer, especially in combination with EGFR and/or VEGF inhibitors.

[0185] Small molecule inhibitors of c-Met include, but are not limited to, ARQ197
(ArQule), which is a non-ATP-competitive agent highly selective for the c-Met receptor.
Other selective c-Met inhibitors have recently entered initial clinical evaluations and include:
INJ-38877605 (Johnson & Johnson), which is a small-molecule, ATP-competitive inhibitor
of the catalytic activity of c-Met; PF-04217903 (Pfizer), which is an orally available, ATP-
competitive small-molecule inhibitor of c-Met with selectivity of > 1000-fold for c-Met
compared with a screening panel of > 150 protein kinases; SGX523 (SGX Pharmaceuticals),
which is another highly selective, ATP-competitive inhibitor of c-Met with > 1,000-fold
selectivity for c-Met over all other kinases in a screening panel of 213 protein kinases and
potent antitumor activity when dosed orally in human xenograft models with no overt

toxicity.

[0186] GSK 1363089/XL880 (Exelixis) is another example of a small molecule inhibitor of
c-Met which targets c-Met at an IC50 of 0.4 nM. Binding affinity is high to both c-Met and
VEGFR2, causing a conformational change in the kinase to move XL880 deeper into the
ATP-binding pocket. The time on target is > 24 hours for both receptors. XL880 has good
oral bioavailability, and it is a CYP450 substrate, but not an inhibitor or inducer. Two Phase
I clinical trials examined different administration schedules of XL.880, either on a 5 day on/9
day off schedule (Study 1) or as a fixed daily dose (Study 2). XL880 acts on two cooperating
pathways for proliferation and survival at different points in time, already providing a
therapeutic solution for tumor response to the initial assault on tumor angiogenesis. Phase II
trials have started in multiple tumor types, including papillary renal cancer, gastric cancer,

and head and neck cancers.

[0187] XL184 (Exelixis) is a novel, orally administered, small molecule anticancer
compound that, in preclinical models, has demonstrated potent inhibition of both c-Met and
VEGFR2. MP470 (SuperGen) is a novel, orally bioavailable small molecule with inhibitory
activity against c-Met as well as several other protein tyrosine kinase targets, including

mutant forms of ¢-Kit, mutant PDGFRa, and mutant Flt-3. MGCD265 (Methylgene) potently
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inhibits c-Met, Ron, VEGFRs, and Tie-2 enzymatic activities in vitro and has been reported
to abrogate HGF dependent cellular endpoints, such as cell scatter and wound healing, as well
as VEGF-dependent responses such as in vitro angiogenesis and in vivo vascular
permeability. MK-2461 (Merck) is a potent inhibitor of c-Met, KDR, FGFR1/2/3, and Flt
1/3/4 that is especially active in preclinical models with MET gene amplification, in which c-
Met is constitutively phosphorylated. MK-2461 has been well tolerated in early Phase I

evaluation.

[0188] In certain instances, binding of HGF ligand to the c-Met receptor can be inhibited
by subregions of HGF or ¢-Met that can act as decoys or antagonists. These decoys and
antagonists stoichiometrically compete with the ligand or receptor without leading to c-Met
activation, thereby preventing activation of downstream pathways and biological outcomes.
Several HGF and c-Met variants have been validated experimentally as antagonists both in
vitro and in vivo and work by blocking ligand binding or preventing c-Met dimerization. In
addition, molecular analogs to HGF that have been shown to compete with HGF for c-Met

binding have been developed.

V. Construction of Antibody Arrays

[0189] In certain aspects, the expression level and/or activation state of one or more (e.g., a
plurality) of analytes (e.g., signal transduction molecules) in a cellular extract of tumor cells
such as lung cancer cells is detected using an antibody-based array comprising a dilution
series of capture antibodies restrained on a solid support. The arrays typically comprise a
plurality of different capture antibodies at a range of capture antibody concentrations that are

coupled to the surface of the solid support in different addressable locations.

[0190] In one particular embodiment, the present invention provides an addressable array
having superior dynamic range comprising a plurality of dilution series of capture antibodies
restrained on a solid support, in which the capture antibodies in each dilution series are
specific for one or more analytes corresponding to a component of a signal transduction
pathway and other target proteins. In various aspects, this embodiment includes arrays that
comprise components of signal transduction pathways characteristic of particular tumors,
e.g., signal transduction pathways active in lung cancer cells (e.g., c-Met pathways). Thus,
the present invention may be advantageously practiced wherein each signal transduction
molecule or other protein of interest with a potential expression or activation defect causing
cancer is represented on a single array or chip. In some aspects, the components of a given

signal transduction pathway active in a particular tumor cell are arrayed in a linear sequence
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that corresponds to the sequence in which information is relayed through a signal
transduction pathway within a cell. Examples of such arrays are described herein and also
shown in Figures 5-9 of PCT Publication No. W02009/108637, the disclosure of which is
herein incorporated by reference in its entirety for all purposes. The capture antibodies
specific for one or more components of a given signal transduction pathway active in a
particular tumor cell can also be printed in a randomized fashion to minimize any surface-

related artifacts.

[0191] The solid support can comprise any suitable substrate for immobilizing proteins.
Examples of solid supports include, but are not limited to, glass (e.g., a glass slide), plastic,
chips, pins, filters, beads, paper, membranes, fiber bundles, gels, metal, ceramics, and the
like. Membranes such nylon (Biotrans™, ICN Biomedicals, Inc. (Costa Mesa, CA); Zeta-
Probe®, Bio-Rad Laboratories (Hercules, CA)), nitrocellulose (Protran®™, Whatman Inc.
(Florham Park, NJ)), and PVDF (Immobilon™, Millipore Corp. (Billerica, MA)) are suitable
for use as solid supports in the arrays of the present invention. Preferably, the capture
antibodies are restrained on glass slides coated with a nitrocellulose polymer, e.g., FAST®

Slides, which are commercially available from Whatman Inc. (Florham Park, NJ).

[0192] Particular aspects of the solid support which are desirable include the ability to bind
large amounts of capture antibodies and the ability to bind capture antibodies with minimal
denaturation. Another suitable aspect is that the solid support displays minimal “wicking”
when antibody solutions containing capture antibodies are applied to the support. A solid
support with minimal wicking allows small aliquots of capture antibody solution applied to

the support to result in small, defined spots of immobilized capture antibody.

[0193] The capture antibodies are typically directly or indirectly (e.g., via capture tags)
restrained on the solid support via covalent or noncovalent interactions (e.g., ionic bonds,
hydrophobic interactions, hydrogen bonds, Van der Waals forces, dipole-dipole bonds). In
some embodiments, the capture antibodies are covalently attached to the solid support using a
homobifunctional or heterobifunctional crosslinker using standard crosslinking methods and
conditions. Suitable crosslinkers are commercially available from vendors such as, e.g.,

Pierce Biotechnology (Rockford, IL).

[0194] Methods for generating arrays suitable for use in the present invention include, but
are not limited to, any technique used to construct protein or nucleic acid arrays. In some
embodiments, the capture antibodies are spotted onto an array using a microspotter, which

are typically robotic printers equipped with split pins, blunt pins, or ink jet printing. Suitable
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robotic systems for printing the antibody arrays described herein include the PixSys 5000
robot (Cartesian Technologies; Irvine, CA) with ChipMaker2 split pins (TeleChem
International; Sunnyvale, CA) as well as other robotic printers available from BioRobics
(Woburn, MA) and Packard Instrument Co. (Meriden, CT). Preferably, at least 2, 3,4, 5, 0or 6

replicates of each capture antibody dilution are spotted onto the array.

[0195] Another method for generating arrays suitable for use in the present invention
comprises dispensing a known volume of a capture antibody dilution at each selected array
position by contacting a capillary dispenser onto a solid support under conditions effective to
draw a defined volume of liquid onto the support, wherein this process is repeated using
selected capture antibody dilutions at each selected array position to create a complete array.
The method may be practiced in forming a plurality of such arrays, where the solution-
depositing step is applied to a selected position on each of a plurality of solid supports at each
repeat cycle. A further description of such a method can be found, e.g., in U.S. Patent No.
5,807,522.

[0196] In certain instances, devices for printing on paper can be used to generate the
antibody arrays. For example, the desired capture antibody dilution can be loaded into the
printhead of a desktop jet printer and printed onto a suitable solid support (see, e.g., Silzel et
al., Clin. Chem., 44:2036-2043 (1998)).

[0197] In some embodiments, the array generated on the solid support has a density of at
least about 5 spots/crnz, and preferably at least about 10, 20, 30, 40, 50, 60, 70, 80, 90, 100,
110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 250, 275, 300, 325, 350,
375, 400, 425, 450, 475, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000, 2000, 3000,
4000, 5000, 6000, 7000, 8000 or 9000, or 10,000 spots/cm’.

[0198] In certain instances, the spots on the solid support each represents a different
capture antibody. In certain other instances, multiple spots on the solid support represent the
same capture antibody, e.g., as a dilution series comprising a series of descending capture

antibody concentrations.

[0199] Additional examples of methods for preparing and constructing antibody arrays on
solid supports are described in U.S. Patent Nos. 6,197,599, 6,777,239, 6,780,582, 6,897,073,
7,179,638, and 7,192,720; U.S. Patent Publication Nos. 20060115810, 20060263837,
20060292680, and 20070054326; and Varnum et al., Methods Mol. Biol., 264:161-172
(2004).

61



[0153] Non-limting exanples of anal ytes such as signal transduction

nol ecul es that can be interrogated for expression (e.g., total anount)

| evel s amwiOapn12a8833vati on (e. g., phosphoryl ation) |evel sPChH/is2&@0pé6e4 such as
a cellular extract include receptor tyrosine kinases, non-receptor tyrosine
ki nases,[029HosMgthols fraseamsiingraitivady eassadekevrporiba e and insluslgr wHbewone
receptons,. | ear ept or . co i .or |.ear. receptqr. re s, and
conby nat ARty SR or G FRREA BEHR SR nnnE oo RET R G E MRS 2s o

i nvent i oNitgsgHsH Se itk @edstit ingentie agxphisist Gond RerRinElhet (@osdapMa)) | evel
and/ or actjvatiaqn phosphoryl ation) | evel of one of the follow ng

anal yt esAgiH:naT%mpfﬂ%éﬁ% (Badp Pty CAY7APPIER reeisipn Bstruah, (Wi ) erbl ypeyBos  ( 3)

p95HER2; 1@5@%@§%> ;gﬁgélﬁyg§' Blutibypsat edy et i ob D HGELSE: o) Pl 3K
(e.qg., &P&g%ﬁ an 7orggﬁﬁ ; In%&céﬁ%§g) gkt;)(%g)mgégﬁ%ﬁggfégwjggéFR
(e.g., VESFRIAVEGRD, fonflddroscehEa@dRS)ipn amdbd 4 witluncaiend sbER3e O
2012/ 088337PCT/ US2011/ 066624 [ 0155] In anot her enbodi nent, the present
i nvent i SHARYARPT-ses determining the expression (e.g., total) |evel and/or
activation (e.g., phosphorylation) |evel of one of the follow ng pairs of
two analVkes Singla Ipetdtishakssext ract, wherein "1" = HERL, "2" = HER2, "3" =
p95HER2, "4" = HER3, "5" = cMet, "6" = truncated cMet, "7" = HGF/ SF, "8" =
Pl 3K ( e.[0201]Pl K3GAcamtiodimd?itIR1ssay @t deteSig, the EQPressioikind/dr hitivatiop 1OS6K,
"12" = VEGFR ge.g., VEGﬁBl, 2, and/or,%?, aqﬁwT13" = truncated HER3: 1, 2;
1,3 1, £T0pe 8T mpriginalyles (e, n pr giorq gyl ipnschuctiqn mplecyley guchysgner o 5
2,6, 2, lonpofentdoPihe HEW arkt/drbo-MRt gi%ﬁal%ﬁjpaihv@wyg)' of3ntRresBmbs ceBlular extrdt o8, 9
3,10; 3,11; 3,12; 3,13; 4,5, 4,6, 4,7, 4,8, 4,9, 4,10, 4,11; 4,12; 4,13,
5,6; 5, Zellsswh 5 t@noiscell®js Hmultipld, high-throlghpi8 two-a6(iBydy6ssyy MGy, suberid;
6,12; 6,13; 7,8 7,9, 7,10: .7, 11; 7,12: 7,13..8,9; 8,.10;, 8, 11; 8,12; 8,13;
9, 10; 9,‘%’??“15, ifhge. 9‘?&%?013[3@1@&% i’@%’%ﬁt,wﬁﬁnb‘%qlﬁ?sefi? ihs. assiyFaRn, 13,

comprise: (1) a capture antibody specific for a particular analyte of interest; and (2) a

detection antibody specific for an activated form of the analyte (i.e., activation state-

dependent antibody). The activation state-dependent antibody is capable of detecting, for

example, the phosphorylation, ubiquitination, and/or complexation state of the analyte.

Alternatively, the detection antibody comprises an activation state-independent antibody,

which detects the total amount of the analyte in the cellular extract. The activation state-

independent antibody is generally capable of detecting both the activated and non-activated

forms of the analyte.

[0202] In one particular embodiment, the two-antibody assay for detecting the expression
or activation level of an analyte of interest comprises:

(1) incubating the cellular extract with one or a plurality of dilution series of
capture antibodies to form a plurality of captured analytes;

(i1) incubating the plurality of captured analytes with detection antibodies specific
for the corresponding analytes to form a plurality of detectable captured
analytes, wherein the detection antibodies comprise activation state-dependent
antibodies for detecting the activation (e.g., phosphorylation) level of the
analyte or activation state-independent antibodies for detecting the expression
level (e.g., total amount) of the analyte;

(ii1) incubating the plurality of detectable captured analytes with first and second

members of a signal amplification pair to generate an amplified signal; and
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HER3, "5" = cMsy) deteeting the ynplafiessigvd genergted Fopfie St angsccangprrabees. qf. |

Pl K3CA and/ or PI Ig% } al l'ﬁcaﬂ s ai0" = Akt, "11" = p70S6K, "12" = VEGFR
(e.g., VEGFRl 2 ag}n I%S 8 Pié" = truncated HER3: 1,2,3; 1,2, 4;

; 10; 1,2,11; 1,2,12; 1,2,13; 1,3,4;
: 1[0%036 "Jj_hegtwp—aqlbgdg assgy%dagcrltledjleg_@n are tgplfq_lly q_nt@o@yba@dgm@gs wj}lc,h} 5:

5
5
5 robefe ol biRod odhgRpphudugly grdegfpubyfedgivody 0 6 18115
él: cbnéentidtiords, Batlde cdupledo thg Surfice bf 7 sdldy suj)pé’rt il different ddiressalle 13;

1,8,13; 9, 10; 9,11; 1,9, 12

, ;:I_lfllogatljfgs 1 xanipjl fl sgutatijlz q_hdi@ppgrt&%r 11§e 1n1th§_9ref§1t IIQVGQ’[IQ_IJ arf scglbeg 3, 6:
7;2a,b§V§ 2,3,9; 2310 2,3,11; 2,3,12; 2,3,13; 2,4,5; 2,4,6; 2,4,7,
,8;2 , 9, 2,4,10; 2411 2412 2,4,13; 2,5,6; 2,5,7; 2,5,8;, 2,5,9;
10

2
3
4
5
6
8
1
3
4

, D, 2.5, 12 7. 2, . 2,6,9; 6, 10:; 6,.11;

510 Bg L 2ot iR G igTon A Bodies 3oty et fyhive
8, 10 odnipefifion Bet@eddther \Shtll{:’espé’ot% éIQLlytgbﬁldi]l% (1.8, Botia%apt%r&anhi’dete%né@ 11;
10, 12: 2,10,13; 2,11,12; 2,11,13; 2,12,13; 6;: 3,4,7; 3,4,8;
4
5
6,
8,
.1
, b,
, 6,
, 8,

, 9; 31112!5(1@65 @%lrmqltalgowlﬁbmdévhw chreSBO@U@ 51gneg trpnsc@lcgorgmoipcgleg) 3,5,10;
11 3,5,12; 3,5,13; 3,6,7; 3,6,8; 3,6,9; 3,6,10; 3,6,11; 3,6, 12;
; [8205]8; Indoné,c8ibodintent,Ghe 3et3<;tibh anBibddidL¢ondprise birstIm&mBsr of abiddihg

11 3,8,12; 3,8,13; 3,9, 10 9,11; 3,9,12; 3,9,13; 3,10, 11; 31012
0. 153;04% (¢, binting a1 thgJirseymaraber o, S 3B fication Fairisompristigh soaoisl 10
EIL.% rﬂerﬁbé‘r%rf tlfb t‘f_inc]-lﬁg pﬁ’l'r ? ek stfle_}ﬁ V@dmf1 "gle?ozmc‘fiﬁg 93’1? éne%hb%gl%an b% g %gd
11; d41;68tl31 @1; 1nd],r8c,tl]§13tp tlzﬂc @qtégﬁh,ontﬁnﬁbddles ot 18 tHeAirst member of the signal
amplification pair using methods well-known in the art. In certain instances, the first member
of the signal amplification pair is a peroxidase (e.g., horseradish peroxidase (HRP), catalase,
chloroperoxidase, cytochrome ¢ peroxidase, eosinophil peroxidase, glutathione peroxidase,
lactoperoxidase, myeloperoxidase, thyroid peroxidase, deiodinase, efc.), and the second
member of the signal amplification pair is a tyramide reagent (e.g., biotin-tyramide). In these
instances, the amplified signal is generated by peroxidase oxidization of the tyramide reagent

to produce an activated tyramide in the presence of hydrogen peroxide (H20,).

[0206] The activated tyramide is either directly detected or detected upon the addition of a
signal-detecting reagent such as, for example, a streptavidin-labeled fluorophore or a
combination of a streptavidin-labeled peroxidase and a chromogenic reagent. Examples of
fluorophores suitable for use in the present invention include, but are not limited to, an Alexa
Fluor® dye (e.g., Alexa Fluor®™ 555), fluorescein, fluorescein isothiocyanate (FITC), Oregon
Green™; rhodamine, Texas red, tetrarhodamine isothiocynate (TRITC), a CyDye™ fluor
(e.g., Cy2, Cy3, Cy5), and the like. The streptavidin label can be coupled directly or
indirectly to the fluorophore or peroxidase using methods well-known in the art. Non-
limiting examples of chromogenic reagents suitable for use in the present invention include
3,3’,5,5 -tetramethylbenzidine (TMB), 3,3’-diaminobenzidine (DAB), 2,2’-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS), 4-chloro-1-napthol (4CN), and/or
porphyrinogen.
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4,9,13;: 4,10,11; 4,10,12; 4,10,13; 4,11,12; 4,11,13; 4,12,13; 5,6,7: 5,6, 8;
569 56 10 56 11 56 12: 56,13 5 7.8 5.7.9° 5 7. 10: 5,7, 11
5,7,12; 5Nv0,202/088338, 9 5,8,10; 5,8,11; 5,8,12; 5,8, 13; BCIUEG011H6@241;
5,9,12; 5,9,613; 5,10,11; 5,10,12; 5,10,13; 5,11,12: 5,11,13; 5,12, 13,
6,7,8; [097012n688BEZIROTLUSPDRI pfEenag the two-angbqdyi@says dgscribed berpinig:
6,7, 1
6,9, 1
7,8, 1
7.1

TR T e

0; hérd@n Inkorpbréied By refer8ndedin i6,cBtiddy fof af ,pihﬂposgs 9,12; 7,9,13; 7,10, 11;
0,12; 7,10,13; 7,11,12; 7,11,13; 7,12,13; 8,9, 10; 8911 8912

0 S35, P byttt 8@*%8&%591&3%3“1%%&&%@ 11ipdP e, 15

and 11, k2ndtBod @ ibiltihgthetoxptessiet onaityhigon kentiediarentated i'ﬁeelptbesﬁlm’lﬂneﬂhn&ent i on
conprises determning the expression (e.g., total) level and/or activation
(e.g., PHOYHKGEyYI ation) level of one of the followi ng sets of four analytes

in a cellular I\g)(t rlﬁ&fb’atl %fe%ﬂulallextrac{'@ﬁla p'i&alltézo'f'%%s S §01ﬁc-f&%§HER2 "4t =
HER3, "5" = " runcated chMet, 5 K(e.qg.,

PI K3CA and/ or Pl K&Rﬂ)ﬁ@ellumr dﬁn@ht:(ECD)dﬂndmgAkEtgloﬂ' afld' full- lp@ﬁsmceptomz" = VEGF R
(1?'2,9'3: 6VE?:§1 3(18)- r%glgé‘%rg égg @“’%‘?‘gy éfjbefdszfrt%ﬁll gg% "%@Xﬁ“ '%é%bg T%’E‘)Vlﬁg 5163 13;
1,3,4,5; full-length receptor to form a cellular extract devoid of the full-length

receptor;

(ii1) incubating the cellular extract devoid of the full-length receptor with a dilution
series of one or a plurality of capture antibodies specific for an intracellular
domain (ICD) binding region of the full-length receptor to form a plurality of
captured truncated receptors;

(iv) incubating the plurality of captured truncated receptors with detection
antibodies specific for an ICD binding region of the full-length receptor to
form a plurality of detectable captured truncated receptors, wherein the
detection antibodies comprise activation state-dependent antibodies for
detecting the activation (e.g., phosphorylation) level of the truncated receptor
or activation state-independent antibodies for detecting the expression level
(e.g., total amount) of the truncated receptor;

(v) incubating the plurality of detectable captured truncated receptors with first
and second members of a signal amplification pair to generate an amplified
signal; and

(vi) detecting an amplified signal generated from the first and second members of

the signal amplification pair.

[0209] In certain embodiments, the truncated receptor is p9SHER2 and the full-length
receptor is HER2. In other embodiments, the truncated receptor is a truncated form of HER3
and the full-length receptor is HER3. In yet other embodiments, the truncated receptor is a
truncated form of c-Met and the full-length receptor is c-Met. In further embodiments, the
plurality of beads specific for an extracellular domain (ECD) binding region comprises a

streptavidin-biotin pair, wherein the biotin is attached to the bead and the biotin is attached to
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N antiody, (., vihereig thgantr
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© 1= B o1

3,4,6; 1,3,4,7, 1,3,4,8;, 1,3,4,9; 1,3,4,10; 1,3,4,11; 1,3,4,12; 1,3,4,13;
. 4,5,6; 1,4,5,7; 1,4,5,8 1,4,5,9; 1,4,5,10; 1,4,5,11; 1,4,5,12; 1,4,5,13;
. 5,6,7;, WORpR/B8331,5,6,9; 1,5,6,10; 1,5,6,11; 1,5, 6, 12PCTB2@.1085624, 6, 7, 8;
.6,7,9 1,6,7,10; 1,6,7,11; 1,6,7,12; 1,6,7,13; 1,7,8,9; 1,7,8, 10:
7,8, 1 ody & specifig f the ECD binging ragion of Be dulla:

9.10.12: 1. 1,10 11,12° 1,10, 11 13: 1 11.12,13:
%e%tér%b%t°f)2347 2348 2349 23410 23411 234,12
4.5 11: 2. 4,5 12:

, 3{0212615 @gwe lé‘AsofﬁP‘(“eT PleﬁcaeogNoz“@fédofémS@% e ciliclo%lrSO%wm@ is

, eheﬁét} ﬁgzi{%’ratgd ey %ef%r\fnge’ 19_}% §§1§ et;zgoﬁ %ﬁ g)gu:]l_pé)s %W&t ‘t?eg@s JOS&% with

, 12in a118o®; didscted to the extracellular domain (ECD) of a receptor of interest binds the full-

ONTRWWOND T AW
COOURRROND U A

NNNNNMNNNNRPRRPRRERRE

length receptor (e.g., HER2), but not the truncated receptor (e.g., p9SHER2) to remove any
full-length receptor from the assay. Figure 14B of PCT Publication No. W0O2009/108637
shows that the truncated receptor (e.g., p9SHER2), once bound to a capture antibody, may
then be detected by a detection antibody that is specific for the intracellular domain (ICD) of
the full-length receptor (e.g., HER2). The detection antibody may be directly conjugated to
horseradish peroxidase (HRP). Tyramide signal amplification (TSA) may then be performed
to generate a signal to be detected. The expression level or activation state of the truncated
receptor (e.g., p9SHER2) can be interrogated to determine, e.g., its total concentration or its

phosphorylation state, ubiquitination state, and/or complexation state.

[0211] In another embodiment, the present invention provides kits for performing the two-
antibody assays described above comprising: (a) a dilution series of one or a plurality of
capture antibodies restrained on a solid support; and (b) one or a plurality of detection
antibodies (e.g., activation state-independent antibodies and/or activation state-dependent
antibodies). In some instances, the kits can further contain instructions for methods of using
the kit to detect the expression levels and/or activation states of one or a plurality of signal
transduction molecules of cells such as tumor cells. The kits may also contain any of the
additional reagents described above with respect to performing the specific methods of the
present invention such as, for example, first and second members of the signal amplification

pair, tyramide signal amplification reagents, wash buffers, etc.
VII. Proximity Dual Detection Assays

[0212] In some embodiments, the assay for detecting the expression and/or activation level
of one or more analytes (e.g., one or more signal transduction molecules such as one or more
components of the HER3 and/or c-Met signaling pathways) of interest in a cellular extract of
cells such as tumor cells is a multiplex, high-throughput proximity (i.e., three-antibody) assay
having superior dynamic range. As a non-limiting example, the three antibodies used in the
proximity assay can comprise: (1) a capture antibody specific for a particular analyte of
interest; (2) a detection antibody specific for an activated form of the analyte (i.e., activation

state-dependent antibody); and (3) a detection antibody which detects the total amount of the
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0, 11, 0, 12, , 1 3; 2,10,11,12; 2,10,11,13; 2,11,12, 13,

2
9; 3,4,5,10; 3,4,5,11; 3,4,5,12; 3,4,5,13,

2 10, 12; 2,9, 10, 13;
4,5,7, 3,4,5,8; 3,4,5,
2WR/B333, 5,6,9; 3,5,6,10; 3,5,6,11; 3,5, 6, 12PCI/US2@,1085628, 6, 7, 8;

,4,5,6; 3,
, [, 8P
9, 3,
1

. 3,6,7,10; 3,6,7,11; 3,6,7,12, 3.6.7,13; 3.7.8,9; 3,7,8, 10;
rnafyter(ig., activagoy s@teripder@ndery angbody) 8 The activagiogstateidepergiegt antibedy

2,9,1

3,4,5

3,5,6

3,6,7

3,7, 8,

3,9, 10, 3,9 1

4,5 o, 7, jorlof g ing e e Brspliyd b Bquitind b il cofriatia i of o,
4, 6, 7, 9;thdaulyte Whiledth® aatl\ﬂahonéta&rﬂldé&ndéntﬁnﬁbd@ is daphbf, & defecin@thtQotal
4,7,8,11; 4,7,8,12; 4,7,8,13; 4,8,9,10; 4,8,9,11; 4,8,9,12; 4,8,9,13;
4,9,10
56,7
57,8
58,9
51
6, 8, 9
6,1
7,9,

"9 10, Rmount g.e3 Folipthe actevaiqsl apg:non-agtivated fopmshofithe analytg: The proxqmity gssay

7. 8, 10 bt g Colbergiv B g gt Bebpyve fmifuioqspey
, 13CEERY 01 @ (bllabdraByel Brokdnityplmiifhaddyy (BORIALL, 12; 5, 10, 11, 13;
,12,13; 6,7,8,9; 6,7,8,10; 6,7,8,11; 6,7,8,12; 6,7,8,13; 6,8,9,10;

1Y02£318. B oke; éaaﬁlc%laQ eﬁl%odl%e%t M 8&&1&1@%&% fof deRetth %@twa@io& Qovil, 12
0,11,13; 6,11, 12,13; 7 9,11; 9, 12: 1.8, 9, .9, 10, 11

10, ]CQ StamSQDfBO am&ytebflﬁtelmt @Zﬂprmeao 11, 13; 7, 11, 12 13 8, 9 10 11
8,9, 10, 12, 012/088337P S2011/ 06 624 9,10.13 10, 11, 12;
o Tor i s ol isuge e Gl Pedtad SAGUHE of s gy Oﬁﬁ&%oﬂ g of

10, 11, 12, 13. capture antibodies to forrn a plurahty of captured analytes;

(i1) incubating the plurality of captured analytes with detection antibodies
comprising one or a plurality of activation state-independent antibodies and one
or a plurality of activation state-dependent antibodies specific for the
corresponding analytes to form a plurality of detectable captured analytes,

wherein the activation state-independent antibodies are labeled with a facilitating
moiety, the activation state-dependent antibodies are labeled with a first
member of a signal amplification pair, and the facilitating moiety generates an
oxidizing agent which channels to and reacts with the first member of the
signal amplification pair;

(ii1) incubating the plurality of detectable captured analytes with a second member
of the signal amplification pair to generate an amplified signal; and

(iv) detecting the amplified signal generated from the first and second members of

the signal amplification pair.

[0214] In another particular embodiment, the proximity assay for detecting the activation
level or status of an analyte of interest that is a truncated receptor comprises:

(1) incubating the cellular extract with a plurality of beads specific for an
extracellular domain (ECD) binding region of a full-length receptor;

(i) removing the plurality of beads from the cellular extract, thereby removing the
full-length receptor to form a cellular extract devoid of the full-length
receptor;

(ii1) incubating the cellular extract devoid of the full-length receptor with one or a
plurality of capture antibodies specific for an intracellular domain (ICD)
binding region of the full-length receptor to form a plurality of captured

truncated receptors;
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[0158] In another enbodi nent, the present invention conprises determ ning
the expression (e.g., total) |evel and/or activation (e.g.,
phosphory\hfetzi)mo)ss33evel of any possi bl e conbi nati on of fipee/uskottiioesékol | owi ng
anal ytes: "1" = HER1, "2" = HER2, "3" p95HER2, "4" = HER3, "5" = cMet,
"6" = truncat e@IV)cN@QubaﬁIIg the m@htsmfcaﬂ'ﬂreﬂ tmnsﬁe@ gecgptorspyids dteetion/ or

5! K3R1), "9" = Shcahig&(ges %onﬁ‘gﬁ I%ge%gel—?éﬂéﬂ %Etylgf ac }\;atlop s&%qzﬁeérglldgﬁt VEGFRl

and/or 3), and
conbi nati on of fi v&u@@@by&rﬁ&ﬂw aqupmysaf aotiatioh stakvedép@hdi@tt\faﬂggodieﬂ 3 4, 5;
2,3,4,5,6; 3,4,5,6,7; 4,5,6, 6,7,8,9; 6,7,8,9,10; 7,8,9,10, 11;
8.9 10, 11, 12: or 9pegfiq forep 1@? blp@@S@f_f@@IhO%ﬁ fdhnaty reespirde fem 2 t he
present invention on (e.qg., total) |evel
and/ or activation p?e g.}}&gﬁ%%eg%%or @%ﬁqg@&?tee%?&gﬁ%ny possi bI e conbi nation
of six of the Wbérleiwﬂmgetima&'bgﬁste& inddpenéeﬂﬂﬁﬁjbodiez ‘are=] ablEBR with3' facilip®ib EIER2

"4" = HER3, "5" = cMet, = truncated F, ."8" = PI3K
(e.g., PIK3CA and/B1cH} F@I@ﬁwa“o@“m @?R?ngmﬁ@n“bodvk?@tare %iledmg%%‘@k, "12" =

VEGFR (e. 9., VEGRlem@or AR shplifdAdon #n’ﬁr and%ﬁ@ﬁ@ﬁﬁeﬁﬁtg'ﬂ%ty Rferates an
non-limting exanples, the conbination of six analytes may conprise one of

the follow ng: 1, sziiidlznng agent vhachchanecly to Bidacactwith 8ye fdrsbmempeigyfghe
5,6,7,8,9,10; 6,7,8 9,10 fr}u t7 8 9 10, 11,12; or 8,9,10,11,12,13. [0160] In
still yet another SHBbYPRLIGAIOPRATS esent i nvention conprises det er nining
the expression 1ﬁcuba{1@$ ﬁie)phhﬁM@Iof@eal/cablea%ﬂuva[tmma&@ r&beptors with a
phosphoryl ation) |evel any possi bl e conbi nati on of seven of the

fol | owi ng anal yt essecontmempgrRf the pgnat applRficatiog pair to genqEre an amptified HER3, " 5"
= cMwet, "6" = trunsga1 ﬁg.nﬁlvb "7" = HGF/ SF, "8" =PI 3K (e.g., PIK3CA and/or
Pl K3Rl), " 9" "11" p70S6K, "12" VEGFR (e g., VEGFR1,
2, and/or 3), (Eizlil)d deﬂe%tlng-tﬁeramnﬂﬁleedlglﬂ%nev‘h&dr@cﬁm|thenﬁiﬁst agl K¥aphesberts e
conbi nati on of seven anal ytes may conprise one of the foll ow ng:
1,2,3,4,5,6,7; 23%518n?éa’ﬁ11’é1ﬁ0§1%11”3m6789 4,5,6,7,8,9, 10;
56,7,8,9,10,11; 6,7,8,9,10,11,12; or 7,8,9,10,11,12,13. [0161] In another
embodi mgA215]t hin q@rtememboidimam ithmtrmmarmdirscas@taﬂés p?ﬁHERhgnd the fidkppmethsi on

e. total) .l I nd/ or a vat| o) hos horyl ati o | ev an
Coadi bl e eHtinHERon TBPUET b0 fneflﬁethﬁﬁﬁurlg%xff%% b5 paincatgd )FOI"W:‘%EI%I’ Y
HERZ, "3ing Th@ﬁﬁ'—'l@%th rec‘éptor 1511'“;8&8 In yet ofhe‘i; IE’ﬁlﬁoodmrfénts tHertHﬁ%QtE@ijec@ﬁf%F isa a [ =
HGF/ SF " K3CA and/ or t

pROSSHK] fdrmﬂdf c:M¢E®‘d?¢h€ éulglengtkamlor 12 c- Mﬁd/lm rfurﬂ)er emhddlmfs the

truncate As . non i n ipation of eight analytes
V0. 2012/ 108A5 AR RS0 Qe R R e LU T Rk b esfirgs «

2, 3, 4,saeptavid@i-bidtia péhr%ﬁergmah@bloan% £tabho0 13,t8s BEAd afhd BhdbidtiBishtthOhcliko
6,7,8,9,10,11,12; or 6,7,8,9,10,11,12,13. [0162] In yet another
mbodi meantantibedy (sreeswarein rﬁbeefmtib@ﬁy esompeifis &er theEEDhhinding regien efipe ddbi on
(e.q. | and/or activation (e.g., phosphorylation) |evel of any
possi bI lgllic%ﬂrlr%)ece t\6?)on of ni ne of the foll owi ng anal ytes: "1" = HERl "2" =

HER2, " truncated c
HGF/ SF. Jogiol2 hagﬁ%nxaave cmbes RS %&P%Yatlppr%@r@zgepem ot Sniggpics cgpyoc abgled

t r uncat edﬂﬁ%%?flht% Eqr:‘l t ?ﬁaag;? g%ﬁg&ndﬁmngéggnb%%@%n&g? © %%%leedavr% 5}1 ytes
nay conmﬁISEmemberuffatdn@aﬂ@ﬂnpbﬂxanxgnper 3,4,5,6,7,8,9; 2,3,4,5,6,7,8,09, 10;
3,4,5,6,7,8,9,10,11; 4,5,6,7,8,9,10,11,12; or 5,6,7,8,9,10,11,12,13. [0163]
In stil (oYL aﬂ@ﬁﬁtﬁﬁer@ﬁﬁQﬁhﬁﬁ@%xmﬁ?@ tRE ﬁﬁ@@&nﬂtﬁ&%@hb&ﬂn@l@é@’bkﬁﬁ%’ assay
determ ning the expression (e. g otal) level and/or activation %e.g
phosphoroth gpmpriye: | @Y ecaptreangibebswichifie f@m’rmrhaﬂﬂltmlab'ﬁe ofeintendst;t(Aea fitit | owi ng

anal yt es t,

6 ' ¢ Rsiselon griingy whidh ddociriir s uman SpE Bniyte e, BT vagp s
P| K3 Rl) 1nd&)en&'en$ﬁ1@tlbod§zp and (P seconldldeteetioh Abblody WiZch detyESHR thRl gnoun'bEFR1,
2, and/or 3), "13" = truncated HER3. As non-limting exanples, the

conbi natth® ﬁnaé:fte Kle% aawsmy% adivakgn Heeprdependsmbarsibodhl Ingretewpdgmbodiments,
1,23, 4%@ grsi Bﬁcﬁec%gd ?[%Wétlén é[at%-lzde%egde]n(? a&&bod?es‘%e%gﬁtzz ’d%fe?eriltc(e %1 ’dils%nct‘?r

4,5,6,7
epitopes on the analyte.

1,
5,
e
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[0164] In another enbodi nent, the present invention conprises determning
the expression (e.g., total) |evel and/or activation (e.g.,

phosphor weatzongsisevel of any possi bl e conbi nati on of elperars2afi/obdoes
follomnng anal ytes: "1" = HERL, "2" = HER2, "3" p95HER2, "4" = HER3, "5"
= cMet %18]— nransQattisyles pebodingent, ihfz:mprlmltseassay ﬁrgkteetenggthe CRMRSEM l§Wel/ or
PI K3R1) 11" p70S6K, "12" VEGFR (e.g., VEGFRL,
2, and/ oOrfa nagécp%lﬂtg&gtctrﬁﬁﬁcat ed HERS As non- I|mt| ng exanpl es t he
conbi nat i on of (igl mwewat@gahyt@ﬁlmxtrmmlcﬁe 0@ aehahlify e dflalidrosdrieg of
1,2,3,4,5,6,7,8,9,10,11; 2,3,4,5,6,7 10, 11,12; or

3,4,5,6,7,8,9, 10, 42piurp antibodigy1e g ﬁpg}a&ht&ﬁf)@%re@ﬁ%ﬂ%em the present

i nvention conpgis r t el and/ or
activation (e. (gf) ﬁl%ﬁ tlrl]gyllgl 2{5?10} ?Fﬁag (Féﬁllg%y&g%ggtle Fogl %lrlt)l%%élllgitl on of
twel ve of the fol tompmsgn@m&l qrtaqﬂurahﬂy of:ﬁrHEiﬁiﬂ sedf@ld actlHiﬂBﬁ state%fndepqﬁﬁlﬁh—tERZ
"4" = HER3, "5" % ncated chet, " "= Pl 3K
(e.g., PIK3CA and? érekmﬂﬁc og uogﬁépon amlmétto forys plﬂfﬂ;&lﬂoe%x

VEGFR (e.g., VEGZ&'tect@ole@&iﬁﬁr@H andlyte@nd " = truncated HER3. As
non-linting exanples, the combination of tvvel ve WO

2012/ 088337 PCTWS2D1h¢ ﬁ%a@waanalstﬁteelsdmdwraptlbcsiéesrmelabéled wathfaol | owi ng:
1,2,3,4,5,6,7,8,9,.1 1,12 10,11, 12.13...[0166] In still
yet anot her ool et taftoh st MG P ekE AR« he
expression (e.(g., labsleadwithl £5et m@tﬁlﬁéﬁfa%@éﬂa‘i’@thbﬁﬁce&@n@alr @ﬂqg@mﬂﬁtt |§on)

| evel of all thlrteen of the follow ng anal ytes: "1"

"3" = p95HER2, " 4moietyHEmRratessin exidipag age which ehanaels éuartst\)e@ctswmthﬁ fustH/ SF,
"8" = Pl 3K (e. - 9. " = Shc, "10" = Akt, "11" =
p70S6K, "12" E@éﬁ%%%tﬁggéﬁ%‘—aﬂaplﬁ%%dn or 3) and " 13" = truncat ed
HER3. [0167] Inlpﬁeumlmgltwlafahe;n@mmc cdphaecpresdans withussédndmanlbger i ses
determ ning the expression total) level and/or activation (e.g.,
phosphoryl at i on) P&herslgarl mﬁavemalrwm angeepdificdtgnal:@pdincat ed cMet
and/ or truncat H‘ﬁ% I t

i nvention corrpgg)se e efr?emaf?‘[?tl Sng%ﬁ g%%gitgﬁi gﬁﬂﬂﬂgﬁ?&‘?%d Sécgf"‘d Pg\%l%&aonfd/ or
activation (e.qg. thprscglphmylifmatlom))alr.evel of HERl HER2 HER3, cMet, |GF1R
HGF/ SF, PI3K (e.g., PIK3CA and/or PIK3R1l), Shc, truncated cMet, and/or
truncat §g2H$R3 a!nBtlﬁé%arﬁ@ﬂhP@rﬁbcRﬁ%h%ﬁtCHﬂefﬁ’roﬁﬁi?@% Ty ddtOt&ink tﬁé&@tes'srane ntion
conprises determ ning the expression (e.g., total) level and/or activation
(e.qg., peodphor yhadyte of)ntérestéhat of 2 HERBICIHERDOrpOBHERS: HER3, cMet, | GF1R

HOETSF. P 3K (o 0 RSO0 BB 5 s A b B2k Y5EER (2.9

certain enbodi rrentesttratdmla@rdeﬁeﬁt(Eomqriﬁdlﬁ@régwﬂdwfumemgth s&ept@et ermning
the expression (e.g., total) level and/or activation

phosphoryl at i o) [reweyingfthaplarabity efeads gog. the mllwle@gtracébgatebx rerQOVleg the 5,

S5 o6 o 39, st wlfmdfendie ot gl 2t 2o

cel lul ar extract. rkeepsane errbodl rrents the one or nore (e.g., at | east
20, 21, 22, 23itbancustinglye olmeyiasdiv ofg%?ﬁaéf‘enaé?e@t?ora%w%r -
addi tional anal vt qauGRRRACIAROREbBARMRIARIBPA inbBIRMHEHRAM TeDjeul es

sel ected fromthe 'group consisting of receptor tyrosine Kinase
non-receptor tyr oshumhngragasesf th¢ fuiblength rkioptos ¢o ﬁJrgmaplura@tya&ccaadeed
conmponents, nucl ear hornone receptors nucl ear receptor coactivators,

nucl ear receptor rBPFREd 56PN G conbi nati ons t her eof [0169] In particul ar
embodi ment's, t{e) Rh&HANAg tHRVBNRIQD IR HesBd te%eﬁtoﬁtatﬁr gétRta t he
expressi on (e g., tot aI) | evel and/or activation (e.g., phosphorylation)

| evel of one or ardptibedidi eraaprésngodncdr apluralitymf f@st apd S@COHQ actl‘@itlomﬁtatelz 13,
14, 15, 16, 17, 18, /19, 2 1,..22

20, 45, 50 or ror ISEngSLep i ke BT e S bRk pen Sing RilieReinay
extract: HER4, I\/Etgec e forKBplufiEitBhdetédiitde CAARKA hrun&rklrcCHGRK3) ,  PDK1,
WD 2012/ 088337PCT/ US2011/ 066624 PDK2, GSK-313, Raf, SRC, NFkB-1kB, nTOCR,
EPH A, EPH B, ¥EPpei theprst petivatign statenipgependant engbodiesmayslabalsfl witt|. 3, RET,

FG-R1, FGFR2, FGF 27,
protein tyr osi ne glst%t}?gt a%lggR%he. gzonﬁgﬁﬁﬁhg}ﬁ?\@% @B‘Eténtlg{)@g ?I%r ecept or

di mers, other HER3 si gnal i ng pat hway conponents, other cMet signaling
pat hway conponents, and conbi nations tggreof V. c-Met Medi ated Cancers



[0170] c-Met can be overexpressed in many malignancies. In c-Mt nediated
cancers, anplification and/or activation nutations wthin the tyrosine

ki nase dowwai2ni2/(8g3syanenbr ane domai n, or senmaphori n domaiPOTREYE Loe@ns
identified. Selecting a suitable anticancer drug for the treatnment of a

c- Met nedi at ed calbeled indthofaist membeyofpssenas pmplitiepsion eeis] angithe fasHuatgicon

and/ or activation te o - Met_.i.D. res e h | CS.
Activation of c- l\}é]t%&\l?%gglse;attgs %%Xrl%%%l%gg%‘ﬁﬂ%g?@lﬁ“ ﬁ%ls ?Oni%g@{%g%% Wgtﬁgﬂileo%res%esi S,

and netastasis. |medet@fthe sighgdinipificstiord figr; pr esent i nvention provides
met hods of sel ecting appropriate therapeutic strategies to inhibjt c-Met

activation andlMr BASRERSHePdahty qfgeteetablesapiecddrpsaicheasacptorneithpesent
. a e f : . . _ f
i nvention provi ezsegq]@g{;agrg%ﬂo%h%&%%g]g@gﬁ?@atﬁ,&ilptag%gf@e?&tb%ﬁlaﬁl lifigy ug f or

t he treatment of ate e.g., I gnancy rnvol ving
aberrant c-Met si gi@lal;agd, the nmethod conprising: (a) determning the

expression |evel apd/ar activatjqn.|level of c-Mt and optionall ne qQr
more additi ona&)ar%reyfl@%t crimplife pignaf gaagtaedclyorp F%ﬁrébﬂpdf%%?ﬁad'arﬁgmgw& ed
cancer cell; and () sigpli8aiIF@aorSpit abl e anticancer drug for the treatnent
of the c-Met nedi ated cancer based upon the expression |evel and/or

activati evel of.th ne or nore apal ytes det 1ned j t . [0172]
' some B8 B dotiSall. ACbEERG i R BHE LI e FUFRebe g s
sui t abl ac@iptdrGRAERD. dh Wehet BMbddimchiset iRAtatef redetoMeta tiRdt8d BFNTHNEER3
(e.g., a mal |g‘nancy i nvol vi ng aberrant c-Met signaling), the nethod

conpr i siang:thq tl-lengh sedentgr is BERE e fn ya|othes frmbpdispnisn thettruaciteh raseptanis a
antican Ol Pf 4 iene| ' i 10 an.angi ua. - ( | ysi ng
the. 1 ol nsitel SrmPErPKlcEhnd B rMEREH QPeofhid oo Th AAT SO

expr essipbiraligmelbeadsdipocifiacdr anadxiracel by eomafn EOVBLbiadidg elicrocumhpriscone or

nore additional analytes in the cellular extract; and gt%% conparing the
expr essiWiPEE-bigfaPair. wherripdhs bigtin ayatiachsd to-thibeadad st bistm s ajtaghsd tar

mor e addjyt] | Wi &Sinde ' hBcifik 88t the ECTPbiftdin g k&SN GEmE KRS ST on
and/ or Vgngg%%%S%?%%?/ &S%%%%%G%g% rfitcc?ri vgt icz)jr)lblp(rhog i %é%? c-g}I\F}gt and
opt i onallbngthneeptor)ror e addi tional anal ytes that is generated in the absence
of the anticancer drug to determ ne whether the anticancer drug is suitable

or unsuifpapie folitctigve éﬁ%&ﬁﬁhtsg){hetﬂ?ﬁ_aefi%fonrgﬁa@é-ﬁfdeﬁeﬂa@m%ﬁbocﬁi%l&%]be' n

anot her enbodi nent, the present invention provides a nethod for identifying
t he respabdel with a figstiveembrs dif asenalcamydicatien pair ard trals¢apnd actyvation statd-ng

b . ¢-Met  signal i it h. i d , th hod
compr i PP (ST TR AR O Rt ST ar or “act i vat i on 1 evel o

c- Met and O£ti onally one or nore additional analytes in a cellular extract
pr oduced022dm Bie previmityersseygricaqribed hpreimgrg tymyallycatibedyybasgd erayswkigbnse of

the c-Me i C : . e i . d upon
the oxprelrShhE FANRET SPUbERTL TRk MRS A T AB AT hpiciaBaRTT Ve
det er m roedcéntrasbeyxh§tadre coupled to the surface of a solid support in different addressable

locations. Examples of suitable solid supports for use in the present invention are described

above.

[0223] The capture antibodies, activation state-independent antibodies, and activation state-
dependent antibodies are preferably selected to minimize competition between them with
respect to analyte binding (i.e., all antibodies can simultaneously bind their corresponding

signal transduction molecules).

[0224] In some embodiments, activation state-independent antibodies for detecting
activation levels of one or more of the analytes or, alternatively, first activation state-
independent antibodies for detecting expression levels of one or more of the analytes further
comprise a detectable moiety. In such instances, the amount of the detectable moiety is

correlative to the amount of one or more of the analytes in the cellular extract. Examples of
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[0174] In sone instances, the present invention provides a nethod for
identifying the response of a c-Met nediated cancer (e.g., a malignancy

i nvol vi ngvakrerywsas7c- Met signaling) to treatnent wth arCanseeasees drug,
the nmethod conprising: (a) isolating a cancer cell after adm nistration of
an ant i cEtstblamaigticoinciyde.drut e ron Btad itw hlugraspena tabglst cheaneadly adiiye (b)

| ysing t e I I I [ a ing the
expr oasi et S0amh LS bR BT L B BB AR TG Ehr
nor e addidoreghate aRhlay hedldxa Ritie " agt ukanlextBleat 642y cﬂluéﬁ);ce@m fRRfdsbgnt he
expression | evel and/or activation |evel of c-Mt and optianally one or
mor e addpethieRgnated &l Yk Orerondstserm ey rhadaming Texas red t@tf%}fh@@ﬁéﬁwo BY8i on
and/ or o f ng I i.tianal
anal yt o RALEHAEUBI 8 Bre CIE B PERPRRIAY TRE datodB g it 80

i dent i f ycouplet dercttyhar iadiletly ne ticaictdatantae-indsperispomsibvdicousingmethedponsi ve
to treat na{lﬁ W th he anticancer drug. [0175] In yet another enbodi nent,
the presERt PRI PSA pr ovi des a nethod for predicting the response of a
subj ect having a c-Met nedi ated cancer (e.g., a malignancy involving

aber r ant[0223et Insicgaial instgg)ces,cretivasmnrsbate - -ingdiepéndant atibbdian e dedeting activetioret hod

conpri si,ng: determ pj,ng the express | evel .and/or activatjon | evel of
covbt ard e s FPrERE g Bnivafes SEEUERRHTY. GCHyPRE T B SRASPE cxr r act
IO r oducedintibodieSfdr dsebiaieskptaBies 1eveRl dfiond BEmoYR 204 2n 383 e REELILPRBAIE4 066624
(b) predicting the response of the subject having the c-Met nedi ated cancer
to treatwightheupaihtating meiqtyabeefactitaipeineiety apda Ct)méeféiomcél§§tilwt4tével and/ or
activati,gn, eﬁé(e%t a&tﬁli LS u%g {th&ﬁ%rﬁelfﬁ?dv%{ ﬁ%hé’%&emuﬂaﬂ 'f%: 1?5{%9 ty [ 0176]
In some I nstance %e ent i nvention provide K t|ng

t he resgons infthcpresuny ﬁ@bntitﬁl\ﬁhﬂlgd@ airyl\rbchlem@baqiabﬁ af@a@seatn(geaxgoxldlamg
mal i gnancy i nvol ving aberrant c-Met signaling) to treatnment with an

ant i canc&enigrkigh chanaelsde Hee 1t Bstedion @nd eagts ngéu (ae+ bigds 1xbewndibyear forgs t er
adm ni st [Wok:Tolod

ant i canca(rac}tnll %g& t?%hoﬁ{/égl ng t mﬂ;sr%]}qmtngcgl'd’e%qqﬁ? %}p%éragggglggaq@g’% %Pelal?dﬁng
ext r act ;m¢icly. datsmphdsmif [ﬁ@llnthengmpreas&mmdb,ew'feﬂloml’tidiitatiom,canizmesi such hevel of

c- Met aan optlo aII one _or nore ﬁddlt onal %a/tn?s in.the ceIIuI:il.
ext ract : 25 eox1 ase r any other enzyme that catalyzes an oxidation/reduction reaction involving

molecular oxygen (O,) as the electron acceptor, and photosensitizers such as methylene blue,

rose bengal, porphyrins, squarate dyes, phthalocyanines, and the like. Non-limiting examples
of oxidizing agents include hydrogen peroxide (H,0.), a singlet oxygen, and any other
compound that transfers oxygen atoms or gains electrons in an oxidation/reduction reaction.
Preferably, in the presence of a suitable substrate (e.g., glucose, light, etc.), the facilitating
moiety (e.g., glucose oxidase, photosensitizer, efc.) generates an oxidizing agent (e.g.,
hydrogen peroxide (H,0,), single oxygen, etc.) which channels to and reacts with the first
member of the signal amplification pair (e.g., horseradish peroxidase (HRP), hapten protected
by a protecting group, an enzyme inactivated by thioether linkage to an enzyme inhibitor,

etc.) when the two moieties are in proximity to each other.

[0226] In certain other instances, activation state-independent antibodies for detecting
activation levels of one or more of the analytes or, alternatively, first activation state-
independent antibodies for detecting expression levels of one or more of the analytes are
indirectly labeled with the facilitating moiety via hybridization between an oligonucleotide
linker conjugated to the activation state-independent antibodies and a complementary
oligonucleotide linker conjugated to the facilitating moiety. The oligonucleotide linkers can

be coupled to the facilitating moiety or to the activation state-independent antibodies using
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(d) conparing the expression |evel and/or activation |evel of c-Mt and
optionally one or nore additional analytes determned in step (c) to a

r ef er encewoxpr2s8izon and/ or activation profile of c-Met pamdiSopttioessad | y one
or nore additional analytes that is generated in the absence of the

ant i cand@@th@fiwelt bmmlem the arthén sarre¢mbrsbiacntiathe phgonglsptiee linkyicpgjugaied c- et
nmedi at e n o t 177]
In a f u?ﬁ E%rt%g m&%ty%[%g?ms 0 géeﬁfe%\?aéltvwo tﬂe on 01§l g 609189 P&lﬁl{%aﬁﬂggatgg

moni t or it ghd mVsﬁcai suae@fﬁde@eﬁd-eweanﬂmdieat Bdotﬁaf&ﬁjodﬁrﬁergs,,th@olﬁ@nuglﬁatﬁw
|nvoIV|ng aberrant c-Met signaling) in_a subject or nonitoring how a

pati ent Wkﬁhp%lh%ofﬁpfh?éﬁ atlaet atlfédwea &gy foug, fhesHBrRIIRRIC fySTAER &30S RE- net hod
conpri si h&ﬁﬁd&f‘t S JHdBt ﬁﬂng%m ?ﬁﬁh% dif¥ ﬁ‘% G kgt hap | evel of
c-Met and optiona y one or re a |t|ona ytes over tinme in cellular
extract sappremdﬁn:mdt zfcmmmmtatsoﬂl@emienamﬂmdme Islbecifo: fde igtreraadalgteantsn fy

seri al es to the eﬁ?resskgp Ie n%@or act | atlop IevFI af cMet

prot ei nie (BT HB S g mcrE seug %Példsﬂl HePrdo fdterent arigenats Otfe BpKES- how
a patlent with the c-Met nediated cancer is responding to therapy based
upon t he[ﬂbiklir e8lsi longthey ic ardnuelcetiieilinkbis dhat laeveinj ughtedhe therfecibtatingr e

{0y LompPrRe db el Ry ot e DB el Vo g aitoy st MLEToRE B el of

c- Met ars@qmt;e eaabd 3t 18REaut BPIE 1848, ©F 0318 B 5 4Rl L 6 78 edrabiniedofidbssh ep (@)
over time to a reference expression and/ or activation proflle of c-Met and

opt i onallFygtondypieallbrandaadiucianhedid seraicyecs sraograeratddrier E@IPiBEI H\6re oRe st at us
of the g ed I

O e e TRAMAL R EAREE o Qon AN ARRKLE Ry B B NG, R R4 AhEE

2012/ 088:33&@(5% ldSﬂﬁikﬁl QBP&EE24 dempihesighaiircalodtad, add tonjagdtion domagd.s of cMet
protein and tionally one or nore additional analytes determned in step

(a) overP r@f@ﬁ@&? - e @s&oguﬁpgté*&sl@lﬁs@@? gepignsd forreficigaipoupling w@é%ﬁg@r%n& he

t her apy, cMet
pr ot o1 1 e S AP R L ML A AR R G
(a) overar¢ corgugatali. cat e di sease rem ssion or a positive response to t he
therapy. [0179] In certain aspects, the present invention provi des nethods
to eval yghsgc- Wolf@‘bﬂhﬁ%&%&ﬁﬂk@%e&a{d@g‘@éﬁbé desRALH ?d"ﬁre%}%k BnifHEa t unor
tissue, C|rculat|ng tunor cel , or fine needle aspirates (FNA). The
met hods sheonslary q@mtur@é)rmﬁtlmpumdm mvtah@tmrﬁemay conditientse gyclfiog tdnhr@rqmes elmrt | n
one aspect. ree, fou Si X ven

Can AoPaehivalcar R pRM oS sl e s M ke N dpR ST nufifoln B

i nt er r oghs eekrhidagiey gfd&dﬂﬁeg h@elc@A RO R ah @@ of riclfy te@dta@he@lome §&mdnof apy
(e.g., a c-Met inhibitor): HERL, HER2, p95HERZ, , truncat ed HERS,

| GF1IR, dhke tinkapsgracpes betvmeﬁéd&"CPﬂ@m)er algisithg ge. 4 €OHIGO D Ifor Akt 2,

Akt 3), py VI RA,
A ) PSR ETR ro T PSR REEE ey o REEES,
has act iigait @dn@nivitlorndn YEGEd20 aﬂﬂykd&ea@h@ﬁmertﬁﬁéb Qlli’@ﬁéntmmah&watlﬁn each

conblnatl n of RTKs activated. [0180] In cert t her. i nstances, the

met hods [HkeVi HeecP e bsambingpegpgncrs G 4s0sq Sizﬁ‘é? thndrusitton t herapy for
the tre I For
exanpl o "oansHPtich B th AP E RN 0 o TP LUk ARG A o Sr Al AR T
successfayg.] Whettheethesdwvu bybralizzomdenstingent bybridiedi®a (cohditions tXla-@8(plcnndritdrg
cancer patien %% activated c- MET, VEGFR2, HER1l, HER2, p95HER2, and HER3
can be t3E8t¥ e%ﬁ M¥¢fkerb(r) + XL-880. [0181] In tunor cells, it is
believed that c-Met activation causes the triggering of a diverse series of
si gnal i 1§22Ys cHtesparegagion n@themhgemuclgwtldwﬂlhkermr@‘hdﬁeqdaqmaﬁ@seplamtnaspﬁthe and
protection. from cel I and

liggest Ok HLAGRER DT s Bkridsdlar Sinstbine 2l 7Ok Phinbt GBS o

c- Met mefdh@lodd tCRilERbEecalcs ldbyRY &athl yccstlb@y@dryi dhgbhﬁ@@otmefhfngéles&qumy% (1)
with the establishnment of HGE/ c-Met autocrine |oops; (2) via c-Mt or HGF
over expriBs sergpgatigndomain yip np¢leicpeidduieidizafions %@C&e@ il%fﬂmgat%t ations in
the c

|nd|ca?q§%h8%§€%e&wﬁgﬂgg§e ‘gégggE?szﬁggép%@ 2%?3 pooﬁgﬁog %IC

si gns |ﬁbﬁanmarpmakhmyﬁﬁuméﬂﬁhbbhktWSb@mﬁJ[m@keﬁduydﬁeﬁumnhxangmpg@n@5|s by

i nduci ng p oliferatiaon. and ration in endot i al by |ndUC|ng
expr essiBHeA I}alge& rf%{%tw&ﬁawﬂgmﬂnueﬁaqu ¢ a@%ﬂleé%et%frn@ lgglps has

pr oangi ogeni c factor, as well as by er tically downregul ati ng

t hronbospondin 1 (TSP—l), a negative r gﬁlator of angi ogenesis. HGF and

c- Met expression have been observed in tunor biopsies WO
2012/088337PCT/U82011/066624 of nost SO|Id ‘tunors, and C- th S|gnallng has

N 1 o Y 1 .




[0184] In certain enbodi nents, the antibody such as a HGF- or
c-Met-specific antibody prevents |igand/receptor binding, resulting in
growt h i rwDIznt2/o8833and t unor regressi on by inhibiting preCirfuse@tiooss2and
enhanci ng apoptosis. In some instances, a conbination of nonocl onal

ant i bodineimalimereenshe spestfic affisits of antibggiceovsdsihcimmertiannlate enonithodi es
al | ows Hoﬁdﬁ%%ﬁ%§lV%ﬂ§a&%!féflﬁg agai nst HGF/c-Met, a relatively |ong

hal f-1ifé€ conpar red 1o &malTo'wel €eul e ki nase |nh|b|tors and the potentlal
to elicit_a host i mune response against tunor cells. AMGLO2 is a ful
human | d@23HonBcBsambadtmesyyhe %a@atere seenceigman e thealigonaleqtideilinker HGF
thereby fphgueQdd 1'ﬂ€&ohﬁ§ex%ﬁ‘1ﬁ I%Qe#? rotcifhls %%ﬁﬂ@?@ﬂ%@ @€ eaédn atgM5102
has been shown to enhance t ects of variolis standard ¢ enD erapeutic
agents ‘w%hQ@iﬂW@B&@ﬁﬂMMH%iﬁﬂmdﬁﬂﬂﬁﬁ@@ﬁmaumhqaswbenbmnMMmkdemBHMOdestaxe

invitro and in xenografts when cophi ned. Met MAb |
nmonoval éﬁlfo,rteéﬁ. 1&%}?&‘2’?3% SGINERCSE 1%%’@[7%%{ Eg)cpggpr@éq, Proeed qapg)ﬁ]uts toa‘&éﬁ‘ff stic
monocl ongdssalidiia Y)et%x[gén aMEs MO Rl ST 4:@igfaMBtth MOl sAf folbd Y and

remains on the cell surface wth c-Met, preventlng HGF b|nd|ng and

and ool NPl “@E%%wgieﬁﬁgﬁé@%% o5 8% b OUPRL AR RO ' &

pot ent ag{dralcdilMeient MBIhBHS. OFortdRaipRasinAbles@dAni@rd A RRGHthbGzA@NLitbedy in
human cancer, especially in conbination with EGFR and/ or VEGF inhibitors.

[0185] Shel erowploacither thafi @i ¥ ond. dhe &nmrovmewtfedepmj@ctedesmﬁﬂtedmlﬁgt ed to,
ARQLI7 | f
the o eI (Eh: TeRPatchand dRISsN)Ae EE e B PRIy udh 8N LaBBOEGHLIT of 0

initial cohinm.che evdtibgattposcaddliphalclodede ﬁM&erB%ﬂt?eﬁ(QﬁJL(gimﬁnsﬂfe pindahnson),
which is a smal | -pol ecul e, ATP-cqnpetitive inhibitor of the catalytic

act i vi t ypngpeseipsiibogsps @zpzliergmesc)iﬁprozefl§ usig, petpropungiiogplaress laNrgisisie &
ATP-co v, f >
A e R L A s
k|nasesso&@Kﬂ%ﬂmﬁﬁ@Md@EE(mmdennpMamhypeﬂhmchdmehﬁqmﬁ“gmobﬂg&hymﬁemect|ve

ATP- conpetiti.ve i r of .c-Met w h > 1,000:-fald selectiv for c-Met
vor S ol TRl poftauts. Fl ccloirtinMBhschn i dink P g 5 rabasy BRifR ot habueed s

potent aPhideHim o8 s‘éﬁ'dttbfeﬂ"ébl?;lﬂlfq R398 1 #hih¥ otdlph Hf@ﬂhbﬁ@ﬁ:@gf ghtr iypeleds with
no overt toxicity. 363089/ XL880 (Eer|X|sz S anot hér exanpl e
of a snairbtemslusipglreducting mmmatlomf Inceeitein athérahstarmegéheo tleatidedimkcCet of

cont or et SAAE ERamgRe FiptinCk sl A fsCRYR 880 wiairorER e °

ATP- bi nditiagtapPi@ekRbeled R®1&dule. On target is > 24 hours for both receptors.
XL880 has good oral bioavailability, and it is a CYP450 substrate, but not

an inhi 0, - |.L:Di rent

i ni st lorO kPl Rhde BARTBARR anfickiPbe Rind W0, SRE ARELHIAELEC )
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(Met hyl gene) potently WD 2012/088337PCT/ US2011/ 066624 inhibits c-Met, Ron

VEGFRs, [023B8]Ti BrcrieMaystBides, adtivdtiontst®s dépendédtaatibatiedas dhie@mgrepedtiond to
abrogate HG- dependent cellul ar endpoints, such as cell scatter and wound
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that corresponds to the sequence in which information is relayed through a
signal transduction pathway within a cell. Exanples of such arrays are
descri bedwbepreiessasnd al so shown in Figures 5-9 of PCT Proliusatiitonceko.
W2009/ 108637, the disclosure of which is herein incorporated by reference
in its estivatiompstaeindgpendsarvdedics Prietechprpesiamreydodiies msheds picl-khewnone
or nore . ent f I: i l .. duct | s i in a

par 1 cal B gyt afth R bR, 30 ek SARENTEh GOk BIRMRS P Sk 1

m ni M zectMtichtdtabricpeldahethtidolict aetitdirdcly Yblelclvaitishk ifidst Shiitsdt bf ¢an
conprise_ any sujtabl e substrate for immpbilizing proteins. Exanples of

sol i d suppet pephifcatiqneair yin bindiag heveen giftrgdangmpber gff a binding ppir conjypateddo
slide), i ' ' ' - K of jher

bund e, T ik/fion il RRpellc®ant e b e {3rva P Bire RIRRARE ritodhd
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Laboratori Hercul es, CA)), nitrocellulose (Protran(r), atman. I nc.
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MA)) ar &gl hiapPliScakiBh pHs Sncitoc? 8 1odhS YARAKiDS stafd-ddpend¥if tbolies bP SecBhgSent
invention. Preferably, the capture antibodies are restrained on gl ass

sl i des cwhvawnwitdtérimlepéndeocaitibadios asippngtheds wellgknowBAsTierart. SExagedss athi ch
are comercially.avail able from tnman Inc. ..(Fl orham Park, NJ). [0192]
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capture antibodies wth mninmal denaturation. Another suitable aspect is
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capture antibody.h%0193] The capture antibodies are typically directly or
i ndi r ecttPyn €BZYNC INP{bAOEapt ure tags) restrained on the solid support via
coval ent or noncoval ent interactions (e.g., ionic bonds, hydrophobic
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di't ut i onyREeLBSRRLE MR AsddR (A LRYnd hRADE] oARCUIEN HHRHIIRGI{PPaigERer ati ng
arrays suitable for use in the present 1nvention-conprises dispensing a
known vdiRP#,6f camplgtoxidzanhd tyodyiddid gdricate atrcaetohtysarhide raticahtlray positi on
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of oot vovrar uhEh ey HudrpBiEiarl Taged RS RBoE bRt irGREr ei n thi s
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selected array position to create a conplete array. The nethod may be
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sol uti onsdepositing s iS.a ied to a sel.ect.ed posjtion on each of a
P ur sl | ROl Bl B PR oS B S R BT b PR JnERBRL T on of
such a neélhed baadrehet fimitbdio, 8n Blexal Fludd® Iye Pag eAlexti®lud’ 887), BRdresd@L96] 1 n
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be | oad i ] (t fu t J it prrhnted onto a
cui t abl S bPEATIBTENLE80 8 RATRE, ERL PRSIl RV 25, 2036- 2043
(1998)). [0197] In sonme enbodi nents, the array generated on the solid
support has a density of at | east abour735 spots/cnR, and preferably at

| east about 10, 20, 30, 40, 50, 60, 70,80, 90, 100, 110,




120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 250, 275, 300,
325, 350, 375,
WO 2012/088337 PCT/US2011/066624

streptavidin label can be coupled directly or indirectly to the fluorophore or peroxidase using
methods well-known in the art. Non-limiting examples of chromogenic reagents suitable for
use in the present invention include 3,3°,5,5’-tetramethylbenzidine (TMB), 3,3’-
diaminobenzidine (DAB), 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), 4-
chloro-1-napthol (4CN), and/or porphyrinogen.

[0235] In some embodiments, the glucose oxidase (GO) and the detection antibodies (e.g.,
activation state-independent antibodies) can be conjugated to a sulfhydryl-activated dextran
molecule as described in, e.g., Examples 16-17 of PCT Publication No. WO 2009/108637,
the disclosure of which is herein incorporated by reference in its entirety for all purposes.
The sulthydryl-activated dextran molecule typically has a molecular weight of about 500kDa
(e.g., about 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, or 750kDa). In certain other
embodiments, the horseradish peroxidase (HRP) and the detection antibodies (e.g., activation
state-dependent antibodies) can be conjugated to a sulthydryl-activated dextran molecule.
The sulthydryl-activated dextran molecule typically has a molecular weight of about 70kDa
(e.g., about 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100kDa).

[0236] In another example of proximity channeling, the facilitating moiety is a
photosensitizer and the first member of the signal amplification pair is a large molecule
labeled with multiple haptens that are protected with protecting groups that prevent binding
of the haptens to a specific binding partner (e.g., ligand, antibody, etc.). For example, the
signal amplification pair member can be a dextran molecule labeled with protected biotin,
coumarin, and/or fluorescein molecules. Suitable protecting groups include, but are not
limited to, phenoxy-, analino-, olefin-, thioether-, and selenoether-protecting groups.
Additional photosensitizers and protected hapten molecules suitable for use in the proximity
assays of the present invention are described in U.S. Patent No. 5,807,675. When the
photosensitizer is excited with light, it generates an oxidizing agent (i.e., singlet oxygen). If
the hapten molecules are within channeling proximity to the photosensitizer, the singlet
oxygen generated by the photosensitizer is channeled to and reacts with thioethers on the
protecting groups of the haptens to yield carbonyl groups (ketones or aldehydes) and
sulphinic acid, releasing the protecting groups from the haptens. The unprotected haptens are
then available to specifically bind to the second member of the signal amplification pair (e.g.,
a specific binding partner that can generate a detectable signal). For example, when the
hapten is biotin, the specific binding partner can be an enzyme-labeled streptavidin.
Exemplary enzymes include alkaline phosphatase, B-galactosidase, HRP, efc. After washing

to remove unbound reagents, the detectable signal can be generated by adding a detectable
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400, 425, 450, 475, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000,
2000, 3000, 4000, 5000, 6000, 7000, 8000 or 9000, or 10,000 spots/cn®.
WO 2012/088337 PCT/US2011/066624

(e.g., fluorescent, chemiluminescent, chromogenic, efc.) substrate of the enzyme and detected
using suitable methods and instrumentation known in the art. Alternatively, the detectable
signal can be amplified using tyramide signal amplification and the activated tyramide either
directly detected or detected upon the addition of a signal-detecting reagent as described

above.

[0237] In yet another example of proximity channeling, the facilitating moiety is a
photosensitizer and the first member of the signal amplification pair is an enzyme-inhibitor
complex. The enzyme and inhibitor (e.g., phosphonic acid-labeled dextran) are linked
together by a cleavable linker (e.g., thioether). When the photosensitizer is excited with light,
it generates an oxidizing agent (i.e., singlet oxygen). If the enzyme-inhibitor complex is
within channeling proximity to the photosensitizer, the singlet oxygen generated by the
photosensitizer is channeled to and reacts with the cleavable linker, releasing the inhibitor
from the enzyme, thereby activating the enzyme. An enzyme substrate is added to generate a
detectable signal, or alternatively, an amplification reagent is added to generate an amplified

signal.

[0238] In a further example of proximity channeling, the facilitating moiety is HRP, the
first member of the signal amplification pair is a protected hapten or an enzyme-inhibitor
complex as described above, and the protecting groups comprise p-alkoxy phenol. The
addition of phenylenediamine and H,O, generates a reactive phenylene diimine which
channels to the protected hapten or the enzyme-inhibitor complex and reacts with p-alkoxy
phenol protecting groups to yield exposed haptens or a reactive enzyme. The amplified
signal is generated and detected as described above (see, e.g., U.S. Patent Nos. 5,532,138 and
5,445,944).

[0239] An exemplary protocol for performing the proximity assays described herein is
provided in Example 4 of PCT Publication No. W02009/108637, the disclosure of which is

herein incorporated by reference in its entirety for all purposes.

[0240] In another embodiment, the present invention provides kits for performing the
proximity assays described above comprising: (a) a dilution series of one or a plurality of
capture antibodies restrained on a solid support; and (b) one or a plurality of detection
antibodies (e.g., a combination of activation state-independent antibodies and activation state-
dependent antibodies for detecting activation levels and/or a combination of first and second
activation state-independent antibodies for detecting expression levels). In some instances,

the kits can further contain instructions for methods of using the kit to detect the expression

75



[0198] In certain instances, the spots on the solid support each represents
a different capture antibody. In certain other instances, multiple spots on
t he sol i dweuppass3repr esent the sane capture anti body, @eCH/US2@3/0666a4 | uti on
series conprising a series of descending capture anti body concentrations.
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used wit r i (e ] A PO | DS p I Assays
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c- Met sicgﬂ%ﬂritwrp%ﬁmwyrﬁm th_gﬂ}?sﬁreﬁeﬁt ’élVE‘étianﬂaBrbeéﬁiqnélﬂ{Sﬁ SCEM s such
as tU,”Drwéé@! IESr &x8anth 1Nt Wk 8X 10 dXp8ils hi/auERRY L pb%‘e?ﬁ‘dé Sadirasgay having
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i n the awmsigyn)camgpootpimi ceres§ivh and papiarien arcthdde dyowpecibtiad, Wbile angsbert i cul ar
anal yte of interest; and (2 detection antib specific for. an_.activated
Form of e Anaorsize erd St B e Pufe sobpiihsE REideeFnbys et

acti vat ilg@watiatie: 4epsRdent Ganld tb@b’tefnstg?’R@zﬂbﬁ, Mg eptittier, doremanpl e,

t he phosbphor ylation, ubi %l tination, and/or conplexation state of the
anal yt e . Engymer.ngli V& 41999 n Soldé Pheseifwntidanbinsendis, GoveBi Belds.aad. dédetivat i on

st at e-i ndepen i .whi.ch tects th o] t ) nal.yte
T e CAEPO Gr PO IREr SR S Rk Bl B SRR TogRl AN
gener al |y, Gapedl cpf Parbiec Nutgichnlidy, 112650t (1985 edndRdiivwaa-caat,iakhed forns
of the analyte. [0202] In one particular enbodinent, the two-antibody assay
for det é’c}t"i”ﬂgBt‘%e“‘é)%}r(é%]s(10%?6))rTI&‘cE‘}Hfﬁ’fiioéﬁyl?tbi’ﬁé%edd’Pi}ﬁ)ﬁpté@f‘aqaytﬂé%l?e i nterest
conpri S€Sinaf-h) i; ] r .ty of
i 10t onisciel ok BEHAL R hict of bkl 3 pE@ pbiyIohi) & Rreicha kbl

anal yt end skiljed inchbat wilgrecbgnipd thaainbtyyproteduagt are echilablel fyt ths pradulticledect i on

anti bodi es, specific for the correspondi apalytes to forma plurality of
det ect af"EOeURY raomale. it @@,Cﬂ_ PJW%P%%&JQMW@W @{'ﬁwadgfafré‘gwea ise
activatifgn o SpHaPARBERE althioROdioREShidtl I9SHEEIN I(10RE). a6hd H&lidOn the- 9-

phosphoryl a’yti on) level of the analyte or activation state-independent
ant i bodiasswilloglsadgtpectiata that hadeedragssintrorFab dtagrenty. whiclomahicdagumethinghe t he

anal yte;. (i.ii),Jd.ncubati.ng the plyrality of detectabl e captured analytes
oot bl WBERR s S Bptie® o st bo RSP RN R BB TSR 2t e an
anpl i fi edrisigpdteddddd SeVQ. 20124 K88 ISR/ MS29 PHLARABAMpY), BietcBsddkng t he
anplified signal generated fromthe first and second nenbers of the signal
anpl i fi d&t-i @xfophbpiversgz @'s¢ss;TRxfordvd I8k iabd Bisae/stdy 4. wgoiof. P HateiR0ar e
typi cal |(¥9fﬁti body- based arrays which conprise a plurality of different
capture ‘anti’bodi es at a range of capture anti body concentrations that are

coupled to the surface of a solid support in different addressable
| ocat i ol924%y alpndditions nwperorhpublicaions hayip prpptted thsusggkrhage dbplayr esent

i nvent i qgclﬁ’l'bfbg??é 5fddla§éja1ﬁpsQYe%n libraries of polypeptides for binding to a selected target
antigen (see, e.g, Cwirla et al., Proc. Natl. Acad. Sci. USA, 87:6378-6382 (1990); Devlin et
al., Science, 249:404-406 (1990); Scott et al., Science, 249:386-388 (1990); and Ladner et al.,
U.S. Patent No. 5,571,698). A basic concept of phage display methods is the establishment
of a physical association between a polypeptide encoded by the phage DNA and a target
antigen. This physical association is provided by the phage particle, which displays a
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[ 0204] The capture anti bodies and detection antibodies are preferably
selected to mnimze conpetition between themw th respect to anal yte

bi ndi ng (WoOeo12/d8833m capt ure and detection anti bodi es camrcC3iusaditian@eus| y

bi nd their correspondi ng signal transduction nolecules). [0205] In one
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pair (e.g....0iot i . [ he. si mlifilcati pair
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(1ip) o ResfiHRigeh P IRRL fre Brn BADIIHRS Cort il o MOLEERATLECH, Rl
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o Deads0pi o TRekEpfis & sl Pl GERPhELansblobd R o dSgRHY

r ecept orinttiee ddkpacaedf itdnaumnoaxdayafilr adeged pdotefn, thegpulrifiied tdrgatgirbteimeesar ;
(iii) incubating the cellular extract devoid of e full-length receptor
with a dfAngeidonite@hicado grdes e psifvily apdbsnceyicsy 0%%tl%ﬂ3%8@%5@9&@especi fic
For an RHEREL bl ol ATk d el A i ) o Ao TG iy
receptor to forma plurality of captured truricated receptors; (ivV

i ncubat idiffett, hg., pEtaialantijodyfcoodptatoesmpy urteditre dvithamepinothsr stettidullgedssayt i on
ant i bodi es. specifi.c for. an | bi ndi ng region of the full-length receptor
6. 1 or mISTBTTEEIAF g 4R by SEaRs O BN Porie B 1180k SRR ahEr e n ¢ he
det ecti apcANtikPOCheS:nEOHY.i Se activation state-dependent antibodies for
detecting the "activation (e.g., phosphorylation) |evel of the truncated

receptor acti vatjon.state-independent, anti bodi es [for detecting the

o oo i8R 1oy b kiR B B JHGERRAR iy AR oS A BR BRGNP )
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anpl i i etcdfigifafor thaerious polypensides plintercshipt tepeeprsoeshat dyyeofehangedhé r om t he
first a e the signal anplification pair. [0209] In
certainqgw%agﬁﬁgﬁgggnﬁﬁ§nﬁ%ﬁncated receptor is p95HER2 and the full-length
receptor is HER2. In other enbodi nents, the truncated receptor is a
truncated formof HER3 and the full-length receptor is HER3. In yet other
enbodi ments, the truncated receptor is a truncated formof c-Met and the
full-length receptor is c-Met. In further enbodi nents, the plurality of
beads specific for an extracellular donmain (ECD) binding region conprises a
streptavidin-biotin pair, wherein the biotin is attached to the bead and
the biotin is attached to WD 2012/088337PCT/ US2011/ 066624



an anti body (e.g., wherein the antibody is specific for the ECD bi ndi ng
region of the full-length receptor). [0210] Figure 14A of PCT Publication
No. W20080208888337t he di scl osure of which is herein i neoTas2@EN@666RY
reference inits entirety for all purposes, shows that beads coated with an
anti body dir ekt ed Radyaloralddatihodéds| ul ar donmain (ECD) of a receptor of
interest binds the full-length receptor (e.g., HER2), but not the truncated
r ecept or[0246]g. PolpdbhitRANbades aerprederalply raiiﬂftd inlaairgéﬂhby eméqinlo su‘tfcutammltse(scas s ay :
Figure 14B of PCT bl.i.cat i on WD2009/ 108637 s ovvs t hat unc
r ecept or” (HIGerqeY Kweﬂmé@'f\'gaaﬁémem COT e &Hrafi%a@zt Hﬂw Ph e He

det ect edo RYnjagaetiRGIJIRRPANM bbiathYest RAL plotei® BAFiLT thet ik HhnfuiEgdnid ﬁlaeﬁ@bﬂeuiegr
domain (I CD) of the fulf3 | engt h recep{)or (e.g., HER2). The detection

anti bodyto haymb@ndpd,es@tshl 95, eenjkeyhele impst hamesypaidi murp@ﬂ@mladwn(q—nqp)
Tyram d I e ene

ol gnal b SR E TR sty bR Bn bl e g oLl L8 4RO N
t runcat dgitiag epdroplc 6f ¥ funcHRitloRddrivedininga gttt ﬁfcm@aﬁﬁanhdbhéﬁt@nm ne, e.g.,
its total concentration or_ its hosphoryl ation state, ubiquitination state,
and/ or cHHpIUSKRNIEA egttea(cemug@tmqﬂq% &HYEINE residrs o Mo sHeciPad@nt

| nvent i ot SIS aglgscr bed

bove cgr@r%]ﬁ{lgéﬂoq%gagﬁ ?Sl(czrll%l uti on gﬂrt%&glsdregfd b%%cgl?é% S’ﬁﬁ?gl Ity oggcapt ure

antl bodi ReN=1ESYR avinecin dnaml Bodre diffarppaily] geougs.(b) one or a plurality of
detection antibodies (e.g., activation state-independent antibodies and/or
activatijgpyAat aAﬁm@a@@@r@%H{un%H'agﬁﬂétQﬁé pollPepsaeBf in'fb%@'&‘r‘%muhﬁﬁo s can
further contaln Instructions for methods of using the kit to detect the
expr essionjugeteelr scavdivothaedfibyatoibmisg, aet gsl(mfug)qfer 1@abbiss) pk Gnal (fdrymiot) «fi gnal
transduc i on. nol ecul es of | 1 such ynor cells, The kits may al so
cont ai n tARYITHICN OR SOT{HEATE Pifiod v WagEMt Boyd e adisvaman WJP@%&? to

per f or m e, ol §nERRARIlyCat rﬁ%ﬂhﬂ@ $it@f éﬁ&neﬁtﬁqaeﬁ tﬂena\ﬁ%ﬁlk QR 1RSI Fth fBLt
exarrpl e, first and second nmbers of the signal anplification pair,

tyramn del/s tgha thengpigital @atoumtmfme&gepm@e onvasfughigfif §resmd6tmcompltte ARt t y

Dual Det 8¢ Assays [021 n.sa SS f.or  det |ng
Dhe. exprBotb s et it bl SR B SRRt TEeh gyl BR R puffap Bty o
or nore ﬁugﬁ@{ler&rﬁ@@&@&%ﬁ'f@ﬁaﬂmb@ﬁH{e@SAﬁﬁﬁﬂsar%t%l@algfbdmfea uparme et s of the
HER3 and/or c-Met signaling pathways) of interest in a cellular extract of

cel | s sud#cans. Pigferablyetheqnimalgs hegstddpyidlk theispaiveatha o thyheme pehordide Pul(i . e

t hree-an SS y. i.C_range tlng
A T B
a capt urreagtent oy uﬁdde@JmLCgafercaﬁ aRabt intdb ai reaa@bmhﬁt @il duntlﬁrasﬁsmd 2) a
detection antibody specific for an activated formof the anal yte (i

acti vat mategltSathéc%ﬂéwa@ﬁ@eSa@ﬁgr?ﬁ@apg agayrosuch s alugeeaachc; usad fnen Wythm ch
det ect s 1 he Ot n@mount of the WO 2012/088337PCT/ US2011/ 066624 anal yte
(i.e., activatl R st at e- i ndependent antibody). The activation

st at e- dependent a |bo i.S C bl e of detecting, e.g., the
phosphor yl atﬁg HYJ[PHQH g‘i‘ aﬂ"}tﬁf?%‘eénd/or conpl exat i on state of the anal yte,
while the acti vatl on state-independent antibody is ca{)abl e of detecting the

total arBdftl (Mogoclonpptibasdicsee peneraly ebipingtbiiom@nopytasign phyubstantallt he

| yt
ot 1 2bor ST e o BB R I S oA £ R e
Col | aborid¢riticel d%rcqxtl for pgssﬂbtnmmmaﬂﬁaycdrﬁm?hﬁ)anohﬁ)ﬂﬁﬂﬂnay be pregempan hiioat ar

enbodi nment , proximty assay for detecting the activatiop |evel or
status GOt Saﬁ%ﬂ“?i the grodfier meg?cleleﬂlrpmdéf@ges g ‘)haf%é%ﬁéfl}er?@tg B9t ul ar
extract piidd ANGuRloraisetd @Hﬁbwlegf Fol éﬂdﬁfpwﬁnﬁ)%usﬁal%tls@&&waﬁ RHpddodi es to
forma plurality of captured analytes; (ri) Incubating the plurality of
capt ur edlsmgahayhjalsﬂdmnahndboédtscuhechhy Kiobldi etmlc@/hmrre,slﬁrﬁgl%r(é%ﬁr) oabplagyal ity

f t t t d {. t d it f

act | vat 1 STPrSD Y DO IR aat DA €L Cepace 1S Prnt He bBIHEEpondi ng
analytes to forma plurality of detectable captured analytes, wherein the
act i vat i18M%t alnethe hfersiontremethadta eices othes apribpiiatel hodtehineal (agi himseng

o ety b M A 4 00RE AL g AEPAASDh, AUl G Epl ARELEQIAR D @ Tt

menber o cat| on aC| noi e

gener at qﬁoml@qﬁmm@gwﬁ@m@emﬂmty tﬁﬁtammab polyperitd of @aedest used Fort he first
menber of the signal amplification pair; (1ii) incubating the plurality of
detectabl e captured analytes with a seg gnd menber of the signal
anplification pair to generate an anplified signal; and (iv) detecting the
anplified signal generated fromthe first and second nenbers of the signal
anpl i f| cat| on pai r. [0214] I n anot her part| cul ar enbodl ment, the proximty

o o, "

o o, .. o



(i) incubating the cellular extract wwth a plurality of beads specific for

an extracellular domain (ECD) binding region of a full-length receptor;
(1) renowOrg12dses3pl ural ity of beads fromthe cellul ar exTrEsea/obdees eby
removing the full-length receptor to forma cellular extract devoid of the

ful | - | engminizagiept dternatively, lympheettesrge trimueiepd (1 dfo eXhe umudigedi d of the

full-le ecepto it h,0Q f | .ural i f. i bodi es specific
for an: NerPatERRBrEMmelith 1 Rs BpRicf Aintals RlibRAIRE Al MPLRED

r ecept orpollyethydéd® gydoll,ub dbint ytafdod@pdels @de,ld &INGadiag, VeaRPdHa SntibdMs:

2012/ 088337PCT/ US2011/ 066624 (iv) incubati ng the plurality of captured

t r uncat e nAYepEst Bragiied AgadeniciFaessapit PBJER & 9% hpthedivibgdema cells hup ural ity
of acti i j t i i i

oct Punt aepOR RE Sl AAEBERACHL, AL ES APl Blortulll KR nbe . o
t he ful Imbrengbdtarrcecepichrinkibit ther growtipbrsuativilyf die wetseds pdoérealoapdlome dells.
truncat receptor.s, Wnereli n the acgit vzit' on state-i ndeltl).endent. anti bodi es
are | abdlBENAE 1 tHearental ARy b5 stlgck thp ez poxyHLLE SPiBe pendent

ant i bodiggs@Hogibb @ afheMid H@PRTY, $ie ARIREM@linPos HNRbriddmh béilGali on pair,

and the facilitating noiety generates an oxidizing agent which channels to
and r eadypicsiiyt include hipaxenthmenhemopferinhendsthymadina(hbh T nhaslatn o whpchi prevdng )

i ncubat i th rall f detectable captured truncated receptors with a
second ﬁﬁgrg@ﬁl&&ﬁ@@'é?%le‘gﬁ%ﬁfi cation pair to generate an anplified
signal; and (vi) detecting the anplified signal generated fromthe first

and secdfA&MHenbisfaredimydhems p¢lsare dopt thpi Biae pidiiondy rsupperp s8bleihigtelsivelai n
enbodi . tor. i - recept or
o b Db Ss btRAGE I SRR AibSaRRRTR 208, AtPolHe el fRE e F P
of HERS3 magdluiiect ad HATanglibmr &xembhs of sudipSerrtmyelonet deirlingsfigdhdrent s, t he
truncated receptor is a truncated formaof c-Met and the full-]length

r ecept orPrpducgionef humpn mape¢iapal anpndisrdanglade, briarp pat limited togmupiag gyyelymesci £ i ¢
for an I i bj ngi egi i :

Sor eptani By g thdde AU fodh MO DEAWIPLE! 88, SAIRPETERaifible from he g

t he bi otSatk Instiatd GelhBikttibutmn GantdrbSayDicgo.gCA ), \WiRe? i X63-Hastariidetsly i s

ific f E i ndi i he. full-| t . [0216] |
Pt er nareyslBlGur fe e et hes balfiapaeipaRaMb S5 RusH netRFh he "
| abel ed yirkdusanfiadGh hitRlhRGodPEAL Ya@Nsket NS RGLHNRYI MRLSLAL B3 IReReNESNt

anti bodi es can be |l abeled wth a first me%"ber of "a signal anplification
pai r. [ CcadBrodgir ahet.hdenasbmal dndilddnd’resaniph d echrivgies lné dpphtdribediMarcelsed i n

the proximty. as co i.S€: a capture anti body specific for a
parti curba Sﬁéﬁﬁg&%f "u%ﬁtpé’m'???%"z%ﬁ% first detection antibody which
detects the total amobunt of the analyte (i.e., a first activation

st at e- i N82pdndEhs cudives mediyy ingrirch BybrigdosucsHel aigerewingsan Ap essemer fonicc h

det ect . . | | i I
ct at o- 1 ook Bf nERp Rl s AR KD B nREFRRY RELHTRMAY . o cond
act i vat ithe\bsidaigspediflepestiaotoctoral hatbodis parnged Behybrfdoaraentls (salegermined

di stinct) epitopes.on the analyte. WD 2012/088337PCT/ US2011/ 066624 [0218]
In one pRrFIRYNORFCCHMBHAN AERY a0 &Y PEWITE 4572Ya ¥ AsPdpdigHIRERGAs YL RéAB

expr essign,layeh. gy rln%ﬁlo\%ﬁ)r&{nt Bﬁﬁftﬁﬁﬁs{xﬁpﬁ?é bR 4fhith BP#Q%&&QH he
cellular extract wmth one or a plurality of “dilution Sseries of capture
ant i bodiaasbodief amrhealepironreeldiusingoé. g¢ dpt Soaeta@nablyss ©f Munson et al., Anal.

Biochem., 107:220 (1980).

[0252] After hybridoma cells are identified that produce antibodies of the desired
specificity, affinity, and/or activity, the clones may be subcloned by limiting dilution
procedures and grown by standard methods (see, e.g., Goding, Monoclonal Antibodies:
Principles and Practice, Academic Press, pp. 59-103 (1986)). Suitable culture media for this
purpose include, for example, D-MEM or RPMI-1640 medium. In addition, the hybridoma
cells may be grown in vivo as ascites tumors in an animal. The monoclonal antibodies

secreted by the subclones can be separated from the culture medium, ascites fluid, or serum
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(i1) incubating the plurality of captured analytes with detection

anti bodi es conprising one or a plurality of first and second activation

st at e- i nd&pentass3dant i bodi es specific for the correspon#cmgsanaloyéees to
forma plurality of detectable captured analytes, wherein the first

act i vat ityrcosventenplrnépedidpriiication bugrdwessushjaater edmile, iprefemaiSephagescng

moi ety, A% SREARE AEHABLLAN, StaheslBAsRendRnl kL ARl e gL aRS) ed i th
a first nenberror-a S|gna$ %rﬁjlgl i carron pai reY8nd fne raci Tt a ing‘m)i ety
generates_an oxidi zi ng agent which channels to and reacts with the first

menber dP23He BNgneicoawsthe mengqlenwl pafihodicsican be rezdilp ssolats andescppaiced i ty of
n ; ' .
et ect af{lsﬁlgcc%ﬁgg{@ﬂalgd}gééﬁh?e% Wt By ﬁ%g:&ﬁg@dﬁ%ﬁﬁé Pl?)fbgén gﬁt ark $hble of

anplification t enerate”an a si gha (1v) detecting the
anpl i f i ednding m@icifgpeleragads tnaadirtgtbe heavytand highsadrnondf maminensatioddithe The gnal

anplificgatiqQn pair. [0219] In another parti ar._ enbodi nent, the proximty
Gbay fdporidpaber e[’we%eg?%gfsﬁi ST ucle)b_?\@in DG ot LA daly f%hat is
a t runcafigdqnaeRpRLsiGPIRIS Sohick ik thaCERRd-RA ihdoseldiybah L4 ke th a

plurality of beads specific for an extracellular domain (ECD) binding
regi on oimanfQD$ c¢lsnghineseld apstor Ovryi(CHO reolls, og ntyleonp eetlatthat do 0bt beads from

the celluyl ar .extract, therepy remving.the f.ull-1ength.recept to forma
Lol oF oSS E st Bt TS PR o Bespt SR RbFFE b ac i no. fho
cel | ul arre@thiagit ndawRilgl e, b.oe Sketrd 24 ENALRA- @ﬁ@phzmunm.,tiazwl%z&%993phﬁq ality
of capture antibodies specific for an intracellular domain (ICD) binding

regi on duektieurt dmpupelftsn 18@deptld® (1H20.0Fhs BN eancilsa e wpdidiaptfor exmple,
truncat eogr é\%ﬁ@ﬁ&%ﬁ e chlifid sé{h%ﬁge?ok b EeelRJgi%:i]lgilnl ahd I%Lt %1%?){ ng n{ @olﬁgqﬁﬁ‘% ed

recept or ectron~an I'es conpr one ural’l irst
and secdnglaae bf sathoatvlsdoat erurinedepenesiteeant, O8I Risens PC # 81 6,56 Drandn | CD
bi nding region of the full-length receptor to forma plurality of

det ect agYlersapeitled ¢ deatied- %éeéb%ﬁ 68 0h O8N, oy gavplentlnidinipg e the

state- | rlﬂl?rﬂﬁl%gﬁ%li@@&diﬁé’gé Sn@'d Ar?zgﬂ'o‘?_ e‘é‘é&}d@ﬁgﬁ@&k\%@@éﬁdﬁg moi ety, the

second activation state=in ependent anti

2012/ 0888BMRCEILSRED hdlyPEBHER4
[0254] In a further embodiment, monoclonal antibodies or antibody fragments can be
isolated from antibody phage libraries generated using the techniques described in, for
example, McCafferty et al., Nature, 348:552-554 (1990); Clackson ef al., Nature, 352:624-
628 (1991); and Marks et al., J. Mol. Biol., 222:581-597 (1991). The production of high
affinity (nM range) human monoclonal antibodies by chain shuffling is described in Marks et
al., BioTechnology, 10:779-783 (1992). The use of combinatorial infection and in vivo
recombination as a strategy for constructing very large phage libraries is described in
Waterhouse et al., Nuc. Acids Res., 21:2265-2266 (1993). Thus, these techniques are viable
alternatives to traditional monoclonal antibody hybridoma methods for the generation of

monoclonal antibodies.

C. Humanized Antibodies

[0255] Methods for humanizing non-human antibodies are known in the art. Preferably, a
humanized antibody has one or more amino acid residues introduced into it from a source
which is non-human. These non-human amino acid residues are often referred to as “import”
residues, which are typically taken from an “import” variable domain. Humanization can be
essentially performed by substituting the hypervariable region sequences of a non-human

antibody for the corresponding sequences of a human antibody. See, e.g., Jones et al.,
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| abeled with a first nenber of a signal anplification pair, and the
facilitating noi ety generates an oxidizing agent which channels to and
reacts wiwb20t208833rst menber of the signal anplificati oRCPAIS2O11(06§624

i ncubati ng the%FIuraIity of detectable captured truncated recegﬁors with a

second méiyer 3BF52he25(1g8a) Rasahimann caeh aYeiyai 83232 ahe(l28%); and epioryérned
signal; an Vi i NR Y I gnal. .ed 10 e first
and secoenggh‘%cﬁ%r)é'?’gﬁtgfﬁi3ﬁggé§ggga%%ggﬁﬁ%rg ?‘gglt’ ?%C?? &gl%gg Z?%Z%Bl] O&rl%l %:Je%rtai n
enbodi mesirderid AiRibbdies (@t ads. BCE Pheht N§. QOBHEARS, whdcinhabdtaitially engthunracept or
is HER2. In other enbodiments, the truncated receptor is a truncated form
of HER3 iBRet humeanrygripbleglogiam hasdbspn sbstigitedeyathe corrgpendips s¢qUSREso@PHent s, t he

truncat r t ] : o - engt

recept oﬁglné C- &S? .ECI%S?'I I?' @%%%gg’q{gggdg%?ﬁemﬁ?@,&etsﬁé B@E’% g? ikﬁt‘ta1 r)}lfa{g% h%%oaﬂgtlgpeci fic
for an exiiclasehé hymrvaabki rogipE@D)dues and pepsibégsame Tanpworkasgian (FR)
streptavidin-biotin pair, wherein the biotin is attached to the bead and
the bi ot PHdYyss 2zt subspiatpdily raﬁﬁlé%tf?%agﬁl?@l@ .Sl,te%/&fépiffnﬁ apROdiGst i body i s
specific for the ECD binding region of the full-length receptor). [0221] In
al t er nat[0¥%6]enblodi¢heesstof hutrhie viiielge dambinydtotlo hglteat deavyd speaidedin smakingodi es
can be | abeled .with first er of. a signal anpljfi.cation pair and the
secona dbr rugered dviewe! forPBRESHe R fh Budhle AiRdbutPEireeRiid n 2

faci | it ahtipehid®y). eAYcordilg &lthe E8RadHeBL ity nASSRY thedRghdnicbBethRenhAhblc ar
typically antibody-based arrays which conprise one or a plurality of

differ erf%lontﬂalpt)fﬁ wdgnfrgngbeibels serecacdragatpet e cetaistlibray ahknpvaumanraibiat i ons
that are - t ' ' [ addr essabl e
| ocat; oSk o FRe ARG SlsehyRgl iR e bE il B e foon

i nvent i agcpial dheahie himed FRIForte hifdRridtd ditebodqicdr €g.aBinhdadi. s, Inaginoiat i on
st at e-i ndependent anti bodi es, and activatign state-dependent antibodies are

pr ef er abin22dp éE198% ang Ghothinesd.» dolpbiBieh. d 08 WX Humpthgrinethedkpsee t o
| vt ) = . . . . T !

A B e T R L R

act i vat isoahgstipbélightae penderhhinanflhbsdheER frxay ebedsed fomgvaet diffatenoiurhawveglds of

one or nor.e af the an tes or, alterpati . first i vation

stat e- i ﬁ&&g%ﬁ%‘fﬁfelérﬁli é%“lf’é’foﬁé\?"é}g%ﬁ%%gMslég%ﬁg?? LoBRL 3 P 1 ror e
of the apaliyigs.dour 19esexqpsi)ye a detectable noiety. In such instances,
the amount of the detectable nbiety is correlative to the anobunt of one or

f | j h | Ll a .. _FExanpl es. of :
20121 osdlBvhCT G Dt oo FEMiB s SERTRTig8 o bl afpwony
limted th@antideHahesgRNfavbAbE] Siologhanpropértiys. ' BasdHide thishehishuanzyse | abel s,

radi oactive | abels, and the |like. Preferabl é the detectable noiety is a
f | uor opH@fibodigeernds ragpagklvaa Frogeys(of pndyss pkthg parcafad segurnegs epg yarguip) |

Texas. o gty SPREREE Rolidh I RC KR RS i Mo L I BRI (o
Cy2, CyJunfynized sendntdse ThideedimEhdonid imatuabglebutir mbyels are doemnewiliphedlatier ect | y

or indirectly tao.the activation state-independent antibodi es using nethods
vel | - knd\R arsfaplardp those elggsql in the agly QM Ufcs ProFEMBE are F¥pilapag Wewﬁ illustrate
state-i i i i i i . e or nore
of the Ana g e B D L e R o

ant i bodiiesnifnoglofhelie s¢quagcesx prspsationnfltiese isplafs parenicranatysie obthetltkelyankd oft es

are directly. ] abeled . wth the facili.tating noi.ety. The facilitating.noiet
can be dbupril B Be Astiows oLt candinids yetuBne Catlin wotse dsiho It
vel | - kngwdidd thdienfichee heawilitRBl Biclcatdilidtt &hmifoBb @YoM d #StigBn t Hethis

present invention includes any nol ecul e capabl e of generating an oxidizing
agent whivayh FRirasidedssan be ¢leeted andscambingt wemtthy reaipdent emd trapask sdquércee sq

bi nds, | und. b r forns a.complex with net her | ecul.e |.n _proximty
G e oButPaty o afogh YMaeBsSRE Ric thdiHoe B ARG riRa it Bl Rhtit,
facilit agtchiagedmﬁne%h@@l, ithRChyp@Brarivble Meidn tositiutodre @irect®N@NANBPEcisivally iasolgtdicose
oxi dase or any other enzyne that catal yzes an oxidation/reduction reaction
i nvol vi g ifbicaeigR antigonlyeding.02) as the el ectron acceptor, and

phot osensiti zers such as nethyl ene blue, rose bengal, porphyrins, squarate
dyes, pHoRs8|ocyarousesrmadithuntuaided ketibddies-dre toritemplagxdanpt@sdante oxthdhei ng

agents include hydrogen peraoxide (H202), a_singlet oxygen nd any ot her
conpound E¥7at Y eiesr &iog e’éﬁ%%%ﬁﬁ%@bfﬁ%m d GAIDALY E41RG opanpsy Kpgmént such

oxi dati on/reduction reaction. Pr eferabgy, in the presence of a suitable
substrate (e.g., glucose, light, etc.), the facilitating noiety (e.qg.,

gl ucose oxi dase, photosensitizer, etc.) generates an oxidizing agent (e.g.,
hydr ogen peroxi de (H202), single oxygen, etc.) which channels to and reacts

Y o b1 o o, o - o



[0227] The length of the oligonucleotide linkers that are conjugated to the
facilitating noiety or to the activation state-independent antibodi es can
vary. | n weneraisgivhe |i nker sequence can be at | east alpoWtus391106q6245, 20,
25, 30, 35, 40, 45, 50, 75, or 100 nucleotides in |length. Typically, random
nucl ei ¢ a¢ikebdegment ellternativebn shahwarnizad ansbedy ¢9g.beas 1ata¢\tcﬁlililgi>¢ﬁ, Sgs
exanple?n%n&jgfgfy(gfr HMg%ﬁggéeotide | i nkers can be designed to have three
di stinct confléuodé’ ol ne.: a5§pacer domai n; signature domai n; and

conj ugation domain. Preferably, the oligonucleotide |linkers are designed
for effici entDcoudiimgnuntiiodiesdest royi ng the function of the facilitating
noi ety or activation state-independent antibodies to which they are

conj ugatl83391[ 0298} atiaatyicitgbnmenigatiang Buinpm Retibogleay gem be gsensaicbelndesicgned t o
prevent or. minini ny. Sec [ tr e farmation und a variety of
assay con choglll %%@’%%E%%ﬁga%?%%ggerét ﬁlrlceei%%?{ée Prfg}l%%?] tké;f aé%%’fel Jt‘ﬂllet lflpO%‘Dni tored
for eachns@giEfibn ftpadducilpe ifuillfirkllﬁd’rtoﬁl@ ofhl@wh biiodigdasn tHeGibpéick@n i n t he
overal |l assay procedures. Cenerally, the range of nelting tenperatures of
the segriddegéapus memppogteliuliggyeditian. Eongsppplsn ithag hesn dss dhatdhgori t his

( e.g., ) rm-:ni ] . - . >

St 7 ot ur SR el n R B A e B i R (e APORRRAERNL | e
used t o gnatlinzen@athmiot rdshies inhroeelete irfhisiaon oflardepgausiantibadygacductiomker . The
overal | comhi ned sequences can. al so nal yzed for their structural

char act VP3¢ %ﬁh%h@ﬂ%%@@-wg?wgfqmntg OAHE N BT} $gRY Re mutant mice

ol i gonualmat e hOKBHARANTRGR oFtiShdics B REfadBNIIMige! shybrd. di ze under

stringent hybridization conditions to a conplenentary ol gonucl eoti de

| i nker . JpkaiR9]ts ¢he., Spac fatk dgidbibcoUSh 80365 hoi¥as); ddtabdeitd érmkeNapravi des

adequat epar.ati f the conjugation dopain fr oli | eotj de
o osst | e Ed OB LR A B A e T UG Shbl D8 PP AT NS
| abel ed 341N, 6 BAPLBBANS 345 07gonucl eoti de |inker sequence to the
conjugation domain via nucleic acid hybridization. The nucleic

aci d- nedj d L di zat i [ ejt [e;o fler

ant i bodﬁb gén I y{gégﬂa&é&ﬁ pzllilgg? ‘3@@?9%8@%% ‘;}%fg it @géafgg%%t&l'héla%r%mr e

f1 exi bl e3485552y55Bq1 D)) cddrbel dsed raprpdaicriR@ianaintibbdieyarciomitibodyt fragmemrs hods,
linking relatively small oligonucleotides to antibodi es or other nolecul es
has WD '20a.s088 3 megiobsbn Yanadsedomain gefic epgstaites Jiom wamapeiei ¢

affinity angJ i I 1 | tion of
the conmaroareBRER R TSR ool i B EEL freiofRD hotbnlaifey
sequencesittionamajonor tiirabatgooieal gmtiofle filamdesusdantchephrpedsuich as i3l atd,

mul ti pl exed,. protei n.assays. Miltiple anti bopdi es can be conjugated with

ol i gogu&"ggiﬂq%ifé’e& %f&@ﬁwﬁ R gﬁfltsangtﬁ%w 9%eQ Hﬁéﬁ‘é%%{_?a‘”ﬁaerrgﬁefﬁlﬁf ex

| MUNOaSAaYifimdnfRe @5&&1&&@%@%&1&@5@%&%@&@&%@ B@@l%'pﬁg%éi’\%énhnﬁppr opriate

probes can be used to detect cross-reactivity between antiDbodies and their
ant i gensselentiotsebaned a1 th dxncaionayprémrigstof tho@gibpdhlisgomult liest¢ationof Hicer s can

be conjugated t.0 ti badi.es or.other nol ecul es. usi ever.al. different

et hods 2R Flesk e smeeg it dns TRoMELSS o, BLoRthBie ot T
thiol greuRre ithdBreellNehie d@sralzaé} ca@fd-peffoemédingl vaicBLer forhathes daprigdect ed
usi ng redu0|ng}agents (e.qg., -HCl) and the resulting |linkers can be

T
puri f i edibyg-udihngomaetdids Gutrt Agins girucic Blabmd: 507 1d 1 (EXIH) 1 Pasrd spriseeet ¥d
ol i gonuc| ' ' r conj t e, Pl Yam ob 4
ant  bodi 20 ST IR R ERILAER, 88, L9, CRERH] FRILNPIN eS8
| i nker s (3921). asrcpbiire Ml V gemstiione Liyimrbinipdidsphiat dngrsawdp $e @Bnstructed and
ol i gonucl eoti.des can be treated with water-sol uble carbodijmde EDC to form

phosphat3®tBegiet 1@ SHUCTELHEBRISHIBTSBIFHIdaRE teif-Aigars) campPaisalaRg sremdely es. 1n
certain g [ - S A 5Te) jgdu beN.zed to
aIdehydé%giﬁgggﬁiﬁaﬁgﬁg%(%%ﬁﬁﬁgg?§1 fﬁgﬂﬁéigﬁyﬁgkg?%%%2§%$§éﬂp?g%dies or

ot her t ypeSitlots @r, MERAY., U31735- B8 d1RA3) vanddSnRatereNosl £,568882hmd HEARPOS.

i nstances, the oligonucleotide |inker can be synthesized with a biotin

nodi ficaphren om RkthR8hsthht®s Iunfh aatib&NEs @RbGRAHBALE V@0 activated B cells
streptavi di n-1abel ed nol ecul es. [0232] digonucl eotide |inkers can be

synt hesiagadsaidbedin, argy, 0. BatorirNast §,567,61 @emchd.g2®827known in the art, such as
t hose described in Usnan et al., J. Am Chem Soc., 109: 7845 (1987);
Scaringe et al., Nucl. Acids Res., 18:5433 (1990); Wncott et al., Nucl.
Acids Res., 23:2677-2684 (1995); and Wncott et al., Methods Mot. Rio.
74:59 (1997). In general, the synthesigs,of oligonucleotides nmakes use of
comon nucl eic acid protecting and coug?ing groups, such as di nethoxytrityl
at the 5 -end and phosphoram dites at the 3'-end. Suitable reagents for

ol i gonucl eoti de synthesis, nethods for nucleic acid deprotection, and

o, Y o .



WO 2012/ 088337PCT/ US2011/ 066624 streptavidin | abel can be coupled directly
or indirectly to the fluorophore or peroxi dase using nethods well-known in
the art. Wwonei2assisrng exanpl es of chronpbgeni c reagents @®airtshéig/ ob@es use in
the present invention include 3,3",5,5 -tetranethyl benzidine (TMB), 3,3'-
di am nobenzi di-ne (@AB)OdYZFIZgszliMO bi s(3- et hyl benzot hi azol i ne-6-sul fonic
acid) (ABTS), 4- chloro-Il-napthol (4CN), and/or porphyrinogen. [0235] In

s o me e nﬂﬁlmte n¥ siiousHechglques bavedxcicul ds‘@leén@)foethd ptdveictet eﬁmitibndﬁfmgrbadis es

t t ti bod b
Lo P DhaBbabarR haen s PEn Gl o usht gEaNar o SRRt Eh SRt Bel 1. 17
of PCT é%'MéﬁEﬂo@cﬂeM IV 2R09/HOR63 eiineado30! 0 W) Ol aher el n

i ncor por a reference in its entirety for all purposes. The

sul f hydr%@tenae,tm\‘)a&ldél%lﬁ)(tHawemt thesgl feagmpiscan inpwhsespradyesH deastht usikg ght  of
about 50 0 0Q. 650, 700,
or 750kﬂ§?§§w%mg29téfn g%%é?g%ﬁg ng%?BOd % or%@?ﬁ yﬂ%%%gpgyg ase (HRP)
and t he aebedt ptﬁge #bBtariee disessséCalpve. a@ﬁemaawl?nFai‘&Efrﬁl%ﬁ@ﬂﬂ&dﬂbeadﬁdcﬂ?di es)
can be conjugated to a sulfh dryl-actlvated dextran ecul e. The

sul f hydrrywﬁaqdlfrmtlé?dceie%tltsatﬁdﬁbtr@@at ecauphidtalfoym Red a figemerts e @8t ght of
about 7 6 95, or
TookDa) < TOsSe1 Pl BRBH " 1088, 87 182, JRecofng e molRr affop R F(0

facili tefragn@nmmetby i$odated pinatlySams retco%maanhbst bell ¢ultusé. (D"élrefbmchmqmstfer si gnal

anplificatio alr arge nol ecul e | abeled with pultiple haptens t hat
are prott the produdi 5@8@%&#4@@&%@@ D& 4pRAregt hee il rdiin g Ipet aptens to
a Speci fén?oo*&irﬁé’dt@@hé)é}{tfbﬁﬁtj of @no@cels Ia'sﬂ%@chaﬁf‘lt\l’ Rody ent%c@v? Séor oLpgnpl e, the
signal anplification pair nber can be a dextran nolecule Iabgled with

protectédmbpaumﬁ%)dﬁ@dﬁ%kﬂ85andﬂdﬁ Patotréesc 85 1,884 ecdiP £87,4R)i Thbhmibody

01 of i e LR A bt ea BRI Sprmat e Engp D1 BAEN R o7 DR S

phot osengichi ZRIbSIRNEMERL Bl &d niFHRE S asiceFicsui tabl e for use in the
proximty assays of %he present invention are described in U S. Patent No.

5, 807, 675. qun tqgeﬂgpﬁgggrﬁéaeger is excited with light, it generates an

OX|d|2|ng agernt (i oxygen) I f the hapten nol ecules are within

h I t. h t ted
by the ghgellse t'stgr%%lﬁ%?m}b@gﬁeﬁ B R0y Haf e i W R R DR The
pr ot ect i difer@hOdH Fékf e plap bePScitio antitRldibs GRIyPARY to @FOH BerchK&IiRRESo the
al dehydes) and s%@fhlnlc acid, releasing the protecting groups fromthe

hapt ens.salPR@oLpgp eetftlet@rdﬁh@@nrsblap@ﬁm@tlbaém mabicembuegigurding sisg foy thyind to
t he secon n Lification a.s

bi ndi ng ptnﬁpge ﬁﬁl{erecsg Wltéé%le(f e & {% S) 5013[ Oencetoé%ll erg gﬁiéltlgt%l %ntl’l:%ens B?s%p?ﬁ“g

t he haptaenbt)eﬁeMantberpreltalﬂ@i sfaiiiéigeh bititdidivg opaitibyely fegmehs (ag., Eayjye- | abel ed
streptavi din. Exenplary enzynmes include al kaline
phosphaﬂéﬁ@cﬁﬁaﬁﬁb%B?%5|dase HRP, etc. After washing to renopve unbound
reagents, the detectable signal can be generated by adding a detectable WO
2012/ 0898364 CTMB2A4 forkmidbifeecific anftibudice sieeknbywn din ére drufiméisiorait |

chronogeni ¢, etc ubstrate of the enz nd detected usi sui tabl e
met hods p&ﬂ%lqﬂﬂgpt %}}‘r@’?{l% ibgpe ﬁemtltqﬁe t%ége Onﬁtiwwatrﬁwnﬁ%tvﬂe det ect abl e
signal GamuRRe bRl Ltalsﬁ HSinEbHk xﬁﬁmpges SIHgRahe AP LhdihCRlE AfFraagd t he

activated tyranlde elther directly detécted or detected upon the addition
of a si gnedifidécette vy, rdaient cag., d\ézszme; HEd> Hbbe(198 D2 3BEcause githe aamdber

exanpl e of proxi ch lin the.facjl.it t|n

oot oseristartiet ofuiatng oy teruriif Sheied Sosh by e rdufomipai ¢ 15 an
enzyme- i fbddle taGlot GARPMBXure DGO AENER aftibodyibleEl18Y, of §hebh, onRNGSIHMRAhE

aci d-| abel ed dextran) are |inked together by a cleavable Iinker (e.g.,

t hi oet hesojrectingnscifivetipiorco saviceiionee! the cerxedt madeanier ih ubuagibitperformerkhier ates an
oxi di zi e t I i tor nplex is
wtn n oRaAEMabeoBupnd; BED rRSIERS sl e SLR PR NGl ViRV
gener at ex3/08820 had Phoaihedensi 4/, Z8rB0 9., AbB6o83660 {®oand reacts mnth t he

cl eavable linker, releasing the inhibitor fromthe enzyne, thereby

activati he

ot eot B0 AR o D A A B AR DE PRI e 10
gener at éamxhngnmﬂmﬂdlt&d (a;ntgmdy -anfi@@3@mbimng sftw) hfbdiﬂs@b(tanmhmnoglobulum mty
channeling, the facilitating moiety is HRP, the first nenber of the signal
anplification pair is a protected haptgg or an enzyne-inhibitor conplex as
descri bed above, and the protecting groups conprise p-al koxy phenol. The
addi ti on of phenyl enedi am ne and H202 generates a reactive phenyl ene
d||n1ne mhlch channels to the protected hapten or the enzyne- |nh|b|tor

oy . o v I 1



[0242] In addition, nunerous publications have reported the use of phage
di splay technol ogy to produce and screen |ibraries of polypeptides for

bi ndi ng twoaowgiseisted target antigen (see, e.g. COwirla eCTaiS201186@e4 Natl .
Acad. Sci. USA, 87:6378-6382 (1990); Devlin et al., Science, 249:404-406
(1990) ; Sagemt domag) scquaicantbe fupwa: pegigrabhsis withom) immyndglobyhe heasty cipin. U . S,
Pat ent 57 A _basj n . ph | Y IX i

bR REIS D iR R R B R e el R R T

t he phage hbINAhatmidstaichiar @ain etbiagegioh{CH1pbyighigalg tAs siechatisary fosligktovi ded
by the phage particle, which displays a W) 2012/088337PCT/ US2011/ 066624
pol ypepthdd bindipg preseit iatclgass pac ei@F Hesiony. LA sAesng®a sneuppglebulehcodes
the pol . ! ‘ . it

pol ypept i ane i AaRs 834 3PleORRR: ol iEhal B3RP AP ARAIRERe | 1g
of very dxaregeomueadienssamdfargbagendfedcd imgp a sdifabledmist pghyip@ptlihigsovidbaipe

di spl ayi n pol.ypeptide with affinity to a.target antige ind ta the
t ar get &ﬁ?ﬁtg@ﬁ%alﬁa it AELEingHagB A PORPTIORE G @yt rF Pgliywqgigr‘%@meﬁ@ 'Bo the
target antid@fRentd WBed BRRULL YOS o AL HREPSIPRStiHE SRliAYRLd if BRbhgRRtphage can

be determ ned fromtheir respective genones. Using these nethods, a
pol ypeptrroede therpitifivedyiakishdtvis.igpvwaevii, ndssige af hiert thy chding acqleséasdar tvarget

anti gen t hen be. t hesized in bulk by conventional neans (s e.g.
0's Pk ohedgad Bty P Goa sforitionit i Sheadhs RbessPE ShankrLfun b

t hese Noapti€ahaiiian chgal $/IRGERMs By hilsh K&l dsSivaRni thdratie§ arfdfinBipadticand
specificity wth the purified pol ypeptide antigen of interest and, if

requi r ecblgndideAnasi ng the results to the affinity and specificity of the
anti bodies with other polypeptide antigens that are desired to be excl uded
from bi M@26q. Thheprsfieerbgdipicne efithisappasach e bispedifitrmbitodiza hicasdngfosédhe
purified polypeptide antigens in separate wells of mcrotiter plates. The
sol ut | orPfé‘dW%afi Ampynaglgbulanhsaxy chp MadidR st bigdngspesificht inwegirEs. 4d & hen

| aced i . E .CL:0t . i . .
i ot es D19 ROPEBBGH K PeRliR s ElaEbeP A R e Al
secondariy tlendthéraay. (higasymaretan streonot $eiliates bedygpaetiprugahe dedied didpatifine

phosphat ase if the raised .anti bodie re mouse antibodies) is added to the
LT o AL P R A DU mSg b R D EA G e SR Pt e | o

added t QuinfoWRIbLifn APt AafmOh Qhly GRUUT (W bilp RRREAS1VME HEovAdEsifBodM A0 the
i mobi | i zed pol ypeptide antigen is present. [0244] The antibodies so
i dent i f iveay efaaparhieon. b¥eef eigt RET PubhtationdNd. oV OLi4/G4600 ynd Adresipecd/f, iMsrk.y. | n
t he devel opnment, ,0f, i assays for a target protein, the purified target
protein%%%B@OQQQELQPgﬂ%gﬁd with which to judge the sensitivity and

of the inmunoassay using the antibodies that have been

specificit | 1€ a :
sel ect edDZéHc aise@rding tq)ﬁmhq#gpam%gqsyﬂmd ipdy.Soler NG Bodil d§8 ntlg infpHtgcsr |

e.g., C ' | - ' i ' rf j ;

L N

measur e Hebaodialksolhite agf ttdvicted fand r&joamiifane télycudfurd. HBle moferled diyterfid@245]

Those skilled in the art6$£%! re ognizg t hat many approaches can be taken
i

i n produeMigsartilgett By ef P QG ARIEOAH GO AAMAY- AR BIEAG ng
tor At Igheloy g ARP Gt Sl ObpHRERYATh O OL ¥PRR!HHeRBldy MORLASL DUt
t hese approaches do not change the scope of the present 1nvention. WO
2012/ 08838THRETLUS20 1de6662¢haks (Pgl, ypbsinabr dyptopload).e€ofnP2adiorPtitayiioshal

ti bod . f er abl i sed | i mals b tipl t
or i e eI EHBE R RA5 Bt Fign S srth Mo ptren B S RHare e Re Rouh >
adj uvantantibbdyBy1cEElc B bMhcih @18 QMHBB LBId AR -ARINERERE iB81Pbné ke a8iito a

protein carri‘er that s inmmunogenic in the species to be inmmunized, such
as, e.g.or thiegmotle Thinprevidesavwyhanism fadnemsadbibaiyreld bothe heterddymorgwsbul i n,

or soybean trypsin inhibjtor usi a pifunctional or derivatizing agent.
Non-Iinf??ﬁéméggﬁgFE%pHFhﬁg§Hﬁ%?%Eéﬁﬁd%gpsderivatizing agent s incl ude

mal ei m dobenzoyl sul fosuccinimde ester (conjugation through cysteine
resi dued268- hBgpests artthodickindudecaysuided e r@wmugagfsiaﬁgb@%ﬁ-eﬁ%s),

gl ut ar al e LN | Ri = r.ei nd R1
are di f FOTOR ot MRS R it ean 8 o RS T L B B

pol ypeptbicten. dfictericetjagdte aititadidsanbeo gade asiagapy gatvenient aess-Maling/methber eof
by conbining, e.g., 100 j.tg (for rabbits) or 5 j.tg (for mce) of the
antigen or conjugate with 3 volunes of Freund' s conplete adjuvant and
injecting the solution intradermally a% multiple sites. One nonth |ater,
the animals are boosted with about 1/5 %o 1/ 10 the original amunt of

pol ypeptide or conjugate in Freund s inconplete adjuvant by subcutaneous
injection at nultiple sites. Seven to fourteen days later, the aninmals are

o o o S o o, M o o o o "



[0249] In the hybridoma nethod, a nouse or other appropriate host aninal
(e.g., hanmster) is immunized as descri bed above to elicit |ynphocytes that
produce owvoane/msisabl e of produci ng anti bodi es whi ch specirfuse@llogesds nd t o
the polypeptide of interest used for WO 2012/088337PCT/ US2011/ 066624

i mmuni za{) ighle crossdinfiing agenty and (aephigessaee waH &knowmin iheedt, apd gictdisslosThin,

i nmuni zed | 0 S n fused wth nyelonma cells using a suitable
fu5| ng ag% ?rg)?u% lgg 4;% y%g{bﬁyl ene glycol, to form hybridoma cells (see

e. Sg Monocl onal. Anti bodi es: Principles and Practjce, Academ

Pr ess 926 9- Fptpb el@@B%““f‘Pf&%?@W%lbﬁﬁe%@ pdiborigs figimeaHibedy ﬁf@@nﬁlétéa@d and

|
S bar anc® SR, G PR DR aRTuBLES bl e GOPLEU S OLRedical DN &
nyel ona lodhgs. Infortai@xasipices, bidpetifie apabaii¢sadan iy gloerated by Iasprd)c&dkretlhevhﬂn‘hzyrre
hypoxant.hi ne ni ne phosphoribosyl transfer (HGPRT), the culfure nedium
for the lﬂ%trrn%%rewrﬁ%o Iyjic 1Gm7%érrr5§;> SRENARIE h;)pgp %m%lﬁr &€, i R i n,
and thyrg.dj n&zérIzIéTzsz' 525 WRh&R ?ﬁl\éﬁ@taré REuEHQWL e &Ese'ﬁ"é?&ﬁh@%fthﬁ! ent

cells. [0250] Preferred orra cell’'s are those that fuse efficiently,
support ompidxengagght $oeiw15n arscm@hjt@tstabrimfvuamlrdmbd#s oyl nrhveens eitgotodetular

redi um ERU B R riReatred RRRORL edfe ArdelBE s FRRESBr BRI on o

human myrem)eRAlataRk] DAdbetheiFab!-THB ddivhtindsds tHeh rédofl &red th Phe FADithig] By el oma
| i nes such as those derived from MOPC-21 and MPC-11 nouse tunors (avail able

fr om t heedgtien mnﬁﬂtm@r@méoebyllammmnrdnbmlmdm@em equimglys appefe! tiggthersp- 2 or
X63- Ag8 3 I can Type Culture Collection;
Rockvi I IPg‘% %@hél‘%wg{o 1%%%6{]51%@8 or n@g‘g@ human het eronyel oma cell 1ines
(see, a Kozbor I rrrrunol 133; 3001 (1984); and Br odeur et _al

Monoe! orl 700t Insomie erﬁm&tre%% dalrsSHriragmentsn bagprribatcreyrscd pmdelcobekker ,

I nc. 7 h which

hybrr dyﬁd\g{dgg lca ‘gjl%(gmt%nfgﬁlggr?}) elﬁélg%g%%cfgf grop%awl uc y{(%?rlrlho nonocl onal
ant i bodi te@ednfrcemnb@ti}el@(ab Nsiolchele pah Yppptdudel Wnf the meehoeis desdpibed er Sliplaby drhe

det er i A E5 7 At dgs o) or e o GRCby Bl TR DbS B S OTEch a5
a radi oi ruReagsated i decRid c%@m?d&?&’d{ﬁfhh%%ﬁz@o'tmﬂpﬁé%%?%ﬁ& aRSRAY, (ELI SA) .
The binding affinity of nonocl onal anti bodi es can be determ ned using,

e.g., t atghard (& of I\/Uns t.al... Anal. ..

C190) " 1225 SRS SRRt Bt S B Bnind T ol BFobint b0 s
of the deshi&dnbpest fdlCddlre Eéfvfelamotbéen aeetivgd. aF“drle‘Xhﬁlgl,e bikgecefiongibodRy be
subcl oned by limting dilution procedures and grown standard net hods
(see, e.hgve @@oﬁrﬁ@ucegﬁﬁl@eﬂ@wme ZAerh oteess.. Koty sy ek, Jdﬁampr@letlﬂgéw-

Acad P I
el Eé“e%é%?f%xgp*?re RAER S Pilbles TRRGTOES: G For R b Ris letd by o
cells mEEabprIglbﬁSl\ﬂf ﬂwm drffmna&t@sdres B gtnnfasioni Mhasntividgdomodheerswrec! onal

anti bodi e y the s I ones can separ ate omthe culture
medi um & 15365 %P gﬁre%}Pné% MAYIIFBY ) 0'E8B 57 EJ%?UIPTP @2&’

convent 'lfé%&dlﬁr%%s‘ %’m@Hﬂ’oh ohi Qihb 8o u{?ﬁ%efgﬁ{h%r @éf arftf%dfﬁ@ﬁmhﬁl rsPr otein
A- Sephar ose roxyl apatite chronatography, f'ect T ophot esi s I al ysis,
or af fi ftey" dr}ibpdyrhtteolgromgyydescﬁtﬂ@ﬁ&]y HONWn gmmeodi n‘got: Héathﬁmoatl&ndVS@ntr bodi es

can be rea i and sequ ed usin onve t|o al .procedures (e.qg.,
by ust ne BTGB R L B e PR AT BeaBrE OF ol e RSBty & 1
genes eneReidag. MR MeathtsadchprisdBhesRainam @Elamérdoﬁﬁlmﬂp&ﬂh@&ed tolBght
hybri doma cells serve as a preferred source of such Once isol at ed t he
DNA nay dhempraa@blé dontain (éﬁpﬂr@%htd@r whidhas &0 shhitdh aliewe prinieg beerss ftlectved i nt o
host cel]s such et er Ovar
(G celoFutih A afmus i fEme Sl BNl pBE iR Hay, to’

i nduce tfbgcaydpdieits RS compaateng! vieahd Netd@faihfof mdtHee Gapbmaiierdd9st

cells. See, e.g., Skerra et al., Curr. Opin, Immnol., 5:256-262 (1993);
and Pl udRERiag tWe #RiERs biripg Slt%@\npﬁlfr i@@egn@)w)akm%smmﬁceaﬁ ed%so be

nodi fie uman heavy
chain aﬁféa%h a%%“ggﬁ @%%%gg&ﬂgd%ﬂggs%%%&%g%ﬁﬂe onn?gédﬂs mur i ne
sequencemm{us?ee 15@ 5;568l01®4)Patent No. 4,816,567; and Mrrison et al., Proc.
Nat|. Acad. Sci. USA, 81:6851(1984)), or by covalently joining to the

i mrunogl obul i n codi ng sequence all or part of the coding sequence for a
noni mmunogl obul i n pol ypepti de. [0254] a further enbodi nent, nonocl onal
anti bodi es or antibody fragnents can be’isolated from antibody phage

| i brari es generated using the techni ques described in, for exanple,
McCafferty et al., hbture 348 552- 554 (1990) Clackson et al., Nature,

A= NN A P Y R N 1 o . NN A N A PN A N\



[ 0256] The choi ce of human vari abl e domains, both |ight and heavy, to be
used in making the humani zed anti bodi es descri bed herein is an inportant
consi der avpan 88337 educi ng antigenicity. According to tRreTAS2@alobad4
"best-fit" nethod, the sequence of the variable domain of a rodent antibody
i s scredf2®RlagAnidiesheitemora than fviy wgloncads dee alim contpmplatedy iFabreareplemi n
sequences, T h sequence which is closest, tp,that ,of t. nt is
then: acoumean e BRReR IR RS Rl raniie e Akt Bty LR (HET S
et al., J. Imunol,, 151:2296 (1993); and Chothia et al., J. Mt. Biol.,
196: 901 (19870 . Anwtibpdy Pupiifiettiofises a particular FR derived fromthe
consensus sequence of all human antibodies of a particul ar subgroup of

| i ght orl0A&HyyWdisaupisg ropembseanb teFRiugs, pdibgdisd cimbe Bieduecs ingiils mexseﬁted

humani zed._anti bhodi .(;see. . g. rter, et,al Pr t]. A . . Sei . USA
85: 4035 160%) MO0k BEaaERS fctqr  WOY &1, ooy LG8 DB oy B8 S
i s al so rhédiemt aNthe bh@bodans bﬁﬁdé@ﬁnﬁ@ceﬁnurmlgi th@%atoﬁchhter@atbﬁ@ﬁd Rt @ove@h
affinity for the antigen and ot her_ favorabl e biol ogical properties. To

achi eve TPhexanyda by csuirdigasied onRiBHERNEY. EaHChe ahr Bisdeed, ﬁyl -bY0d82%) of

anal ysi : - [ I '

o oot Senites SRRt SAGHADRRBOARS R Y SeSADEERS R pel ARl Boc of
sequencées .colth Beeflgj coblnmbtonathaivemnimihg lpodsahderof sodiemsacataee @bIBONIEP T antabl e

and are fam |iar to thase skijll in the art. uter prograns are
avai | ab|pé{empt?ﬁwl%"ffa§¥ﬁa%3%w§ﬂs%r a‘»gp%r’@aaa-| E‘é{fﬁm Ginrherismgeg by
conf or MalchQffRkatidh! WeLLE B AlibE) S SLEte ARG HAGhSLATUBRH RN fdhn SGGHENCES.

I nspection of these displays permts analysis of the l'ikely role of the
r esi duessxpressibe systamet 4rogemayaldyf caneentodertiisties @ commurrodlycivailiblc petpience, i . e.

the anal ysis of. residues th i nfl uence .t abiljty o e candi dat e

| mmunogi DBt ieh TEPA Rl LR o Erdia el RlenfifubRah

sel ect edyrafeghcGRRBItOERch bOPMIFENEERE RicRIdEd ashyl SR forSRAULAERT0 Sthibibat t he

desired anti body characteristic, such as increased affinity for the target
ant i gen(psyteolysis anh petitaetics|rmaygeaiaelaried toaevappthegaevaibifadrenitions r esi dues are
directly %&%ﬁﬁﬂﬁgifically i nvol ved in influencing antigen binding. [0258]

Vari ous Torms ‘of humani zed anti bodi es are contenpl ated in accordance with

the present invention. For exanple, the humani zed antjbody can be an

ant i bodyl 0% 14lg kb antibgen carpensioaropasbEgmmeits capbrnyiEgerngaor gxamaple, o
t i i ,
R A i S R U TR

an al t erfietsuitebitity dfynatainzats emaffinipdigaahdéfoods @sthe apedies apdnertyicad.anyn sone
enbodi nents, tran ni.c animal.s (e.qg., mce an, be. produced that are
capabl ezlwgfﬁﬁﬁﬁﬁﬁ 4Omafp s B‘%’éﬁ%&? Wgaaﬂ%wfw- %@%@%6@ Be Bedrt Ry

ant i bodiggpbdled M6t ﬁ@%@%ﬁ%n%n%ﬂ%%pm HAUH Bl%ﬁso(%@, 'e%.,FLriQ&M&ilde‘?Bl., Jror

exanple, it has been described that the honbzygous del'etion of the antibody
heavy- cHaimmpbiMiithg62:égli3dn9¢3)MH) Prgeaie G in resioimmegnided &vallgeeuse lisotypesandifir i ce

lts i lete inhibiti i duct i T f
of ¢ he HURH aHH FEnemAHOGI U & 1a8a 27 FLrorn MR GR A at ant
m ce W ldffifi@sligdndiifattdtBePIsQfkE bitenag@iroRUPRBtIRN i d8eeHs Ase MRAAbIANt i gen

chal | enge. See, e.g., Jakobovits et al., Proc. Natl. Acad. Sci. USA,
90: 2551 \lgdwgically skblsanatriecssticinas confialied pore gbps o5mIpGHrenedym)yl)bRAZRIger mann

et al., ' : : : -

5. sao, 3¢Y0sh Pl s oot R PR TS SRR a9 BB 0gy
(see, e.WhereMelaftitaty Yor@pridds a.CHNRHoWEN, Bd BaREBoASABXIO9)) (JcanBhierused to
produce hunman anti bodi es and anti body fragments in vitro, using

i munog! Bullipsturg.dY J aby esefulforqumiicatiqye fétheetseligias der frptsim pirifasiion sucd as
donors. Ac ' to .Lhis ' : i AR [ S cl oned
et amd ol i RE R O R B S T e PL P s
bact er i apbssfogapihomsilidll 3hRmdshrapycordhpatin SEHHAR HSEot &Iﬁﬂ@hto?fhbh?@ﬁy
fragnents on t%e surface of the phage particle. Because the filamentous
parti cl encorneirregtion exohghge resip Asigh @s PRAbEatioIcid peluphiFirapesioivsysing,

el ect ! Qs PAT A8 R SURD Bl UGBS s o Wl s AT BRL oIS Lesur !

in selection of the gene endodi ng the*ant i'60 y ‘exhi bi t1'ng tAose properties.
Thus, t hatipbdo® beirsissredone of the properties of the B cell. Phage display
can be perfornmed in a variety of formats as described in, e.g., Johnson et
al., Curr. Opin. Struct. Biol., 3:564-571 (1993). Several sources of V-gene
segnents can be used for phage display,, See, e.g., Cackson et al., Nature,
352: 624-628 (1991). A repertoire of V Sgnes from uni nmuni zed hunman donors
can be constructed and anti bodies to a diverse array of antigens (including
sel f-antigens) can be isolated essentially follow ng the techni ques

NN A N o A PN\ A n LY Y T T e



[ 0265] According to a different approach, antibody variable domains with
the desired binding specificities (antibody-antigen conbining sites) are
fused to wornreagasbul i n WO 2012/ 088337PCT/ US2011/ 066624 PConst@niocaosai n
sequences. The fusion preferably is with an inmunogl obulin heavy chain
const ant[0d6Yai Follavgngp g prghmanary purdficasign stepfs).tthe mikthggeconpipingghe atiy®dy

regi ons. . ref t region (CH
15 cont Arilsls S RETOREDTul odf¥e sithiod ibw aREIO-BRER SRERLEEL 7T o

| east ortﬂar(ﬁﬁatb@epﬁmm@gm cliéh Btliﬂf@dﬂt BYH egwediraboagl. oLy, iphcfBiaBMypcefoahed
fusions and, if desired, the inmunogl obulin Iight chaln are inserted into
separaté“é%bﬁ@%@ﬁ@ﬁmve@?%ﬁ%g e ahee 028 Misdlect ed into a suitabl e host
organism This provides for great flexibility in adjusting the nutual

propor t i[62%]of Ohbef skill eethpettypdpppateiata thgnamgtiénding mwhodicrening athectionnequa
ratios of the three onpep& qF chakgs usgd i.n the copstructi rovide the
opt i numYPEdE an pptibady. ggnapadin pler PEdingsRartnct WaIch dysneg e dBtefcds f or
two or %&etaha@f‘ese@hﬁaeatmQearﬁp@ O AR 1%@@1%9%%%1%&%n8%8ﬁ19651%}ﬁ%ft he
expression of at least two po | ypeptide chains in equal ratios results in

hi gh yi ghelpresent whventiom eExaatplesofaugaldt antabqularlikcoudlagules igolufi¢, baherwe nof 0266] | n
a preferre: i ment .of..thi s, approac t he.bis CIfIC ant i bodi es are
conposed areBr G Mhifkbol BRERR, ARichog S urte R e froRise: ng

speci fi Gviiersbd@B&im! Mticalngh, affh Nig8ndsTPMNSBERPMthMeR eFibodiBakidctigh)t chain
pair (prOV|d|ng a second b|nd|ng speC|f|C|ty) In the other arm This
asymet rdnd the ket ure facilitates the separation of the desired bispecific
conmpound from unwant ed i mmunogl obul i n chai n conbi nati ons, as the presence
of an i MxunogViethslds of Aidgtihisedasion i n only one half of the bispecific

nol ecul e provides for a facile way of separation. See, e.g., PCT

Publ i catj 097‘7& ’\bAcc\(‘ﬂiﬁ%/t(Qﬂl@%)etm 0Pl SsBs @t indbntionVeHe bnti B NMugs ddsédibefl 0
(1986). [0267] According to another approach described in U. % Pat ent No.
5, 731, 16®rem Ak qdpipisteraseo @esvw@etrbyaarmqonveﬁerémeiab@@yowmmetb@ hiss Thamehwds
englneer I t i ver ed
fromreco eg%¥llfﬁ§ #@&%ﬁm&ﬁﬂnﬁﬁﬁt é??@ ?&ﬂgég%&gbggwgéggéa Pleast a
part of atnheaIfEderdgnﬁirmhafreaarnexaruflabmﬁyr @@naioamma(ﬂmmuﬁng daﬁlcérhhﬁlofr&ﬁ bhod, one
or nore spall amno acid side-chains fromthe interface of the first

ant i bod;ﬁuPdﬁPfecTheénﬁh@iSrQécéllleanééFWQVﬁmﬂ% Garalse; beaisedh & igentify the respapseef e or
tryptop f. 0 the
o ge. o A0EK LRI Ju BRI Bmof in s BB el T 3D BBl oy
nDIeculehbyorepﬂmnuu@xﬁangemamuhugadhddéﬁﬂetbba&ﬂmdwaﬂwqmahhﬁmvﬂnmm (e

al anine or .thre ﬁ% Thi s provi.des .a nechanismfor increa |n t he y|eId
of the HAREFINHEPTEIEIOIRRISE ARANNREF CAUDE ASHIEE &% TOR-S Wisrer s.
[0268] Bi,aRe%hbC thtdrhest wieh hipedilideedt dRRSor oMbRehtioh of Qﬁi&aﬁ&@%gag ahe"

anti bodi es. For éxanple, one of the antibodies in the heteroconjugate can
be couplmedhods dthaipresent nyentidregantapsodieatsid to mgmecvrdb@sstpmg af & tunari bgdines- can

be made usin ny conveni ent. cross-Ilinkin

20157 oo el e G Gigh n L5550 NErBELTTHNNE oD with 2 HEY Eohni ques
are wel lredgoawigitd tredieat with aﬂdntadaac@imﬁg Os@fbifatiod-of antiddnSer dr@dsendNo.
4,676, 980. [02%9 Sui t abl e techni ques for generating bispecific antibodies

from ant&kdksdynfhemﬂk appageeate thabthienatippnicer drigs daseribgddicrar ampbe, bi specific
anti bOd'a%%mffg{é eg! é&ee&%r ﬁg%%i‘h@&nﬁlé’ﬁt%gk&legéyeghg!ﬁgp%a&h'x{)ltﬁ’&n\tx%ﬁé‘%nai‘st ances,

bi speci fic a S can be gener nt act
ant i bodichsmatherdpl ptaditherasahbimaabhieegy! imrgaeiad s, Bidbr Jutgdryagnent s (see,

e.g., Brennan et aI , Science, 229:81 (1985)) These fragnents are reduced
in the nc al: 1
stabili hg@ﬁc.ﬁ% ”%M%ﬂ%ﬁ%t%?%@%%%%?% %ﬁ! ?%%i#lggg%gnn%tlon

The Fab'a dyrt@@pxmrm‘eg)gpenleasaa eonaclendl Iaeﬁnbc&iymrertyMnb trirtaké mhittitogkzarnoat e ( TNB)
derlvatlveﬁ ne of the Fab' - TNB der|v tives is tE@E re onverbﬁg to the
Fab' - t hilEPIYAINE 4B BRI RSHS FET Ly S B ) s Rpgfic

equi Mol afAMRWHiotAErabliRicALba! aE@&meT&{%/s&earﬂyvaﬁér\eembeuﬁ@th heaigReci i c
anti body.” [0270] In some émbodi nents, fragnments can be directly

r ecover edddocomabrogatslthc wrvanicbléas greMIyOEﬁbaphlectetls)smbramcmoem ictll In some
antlbodle For e umani zed bi peC|f|c an

ol ecul & Do TRt By Al TR s b FRER e fR B e TERANS

Exp. Med., 175: 217-225 (1992). Each Fab' fragnment was separately secreted
fromE coIi and subjected to directed ehenical coupling in vitro to form
t he bispecific antibody. [0271] varioug techni ques for naking and isolating
bi specific antibody fragnents directly fromreconbinant cell culture have
also been descrlbed For exanple blspe0|f|c antlbodles have been pr oduced

~ 'YV AN A= A



describes a procedure for isolating antibodi es which are secreted into the
periplasm c space of E. coli. Briefly, cell paste is thawed in the presence
of sodi unwacet2As833(pH 3.5), EDTA, and phenyl net hyl sul f olrgirfusa@mniocks24 PVSF)
for about 30 mn. Cell debris can be renoved by centrifugation. Were the
ant i bodyagentssmdrasthermom herdpsutipeanth insopbmatiommith af faoph g chemgibewpeition
systens ar rall trated usj cial ly avai. rotein
b A SR PSRN SRR Sl L AL LS, e

ul traf i |dhembtherupeiitid ageAtsphicrh@askethemapélictagents ualiodrdphiiic smytshbend nekinded in
any of the foregoing steps to inhibit proteolysis and antibiotics may be

i ncl uded¢ dessribgbsiovene growt h of adventitious contam nants. [0274] The
anti body conposition prepared fromcells can be purified using, for

exanpl e,[02¥r obayoaain iodiradimgnied agicapdey drugs deekided hapinanae b sp-admahiytered, and
affinity chromatography. The suitability of protein A gs an affinity |igand
depends ! ‘f%e%%@fﬁg%a%ﬂ?@m%@gw yldil%bﬂwt JtileR do ARTHRBRUREE i o
present (1 HRiIRRCaRA-GRERE BEGIIGAMIRE:, HiteTedkh-BUIblinddhRdiSs that
are based on human yl, y2, or y4 heavy chains (see, e.g., Lindmark et al.,
J. | munoimunpbixins, (eg2:antiA3D 331 9889JlonaPrutiwmidy-c@lickeameg o nvomngidd, ahtorCRAE? nouse
i sotypes _and,fo n y3 (see, e.qg., Quss et al. 0O.J., 5.1567-1575
(1585 MGl sEORE riRbR i Safteim iy efg e i RS e LE201 ¢ en
agar 0se,anfut D hRbolTBA4] iaf€Sod @npisaict abHén, nglaﬁlls:ak.gy stable matrices
such as controlled pore glass or poly(styrenedivinyl)benzene allow for

faster f ra rten pLHOC | 10 [.e W th
agar ose. PRty oA fle Pt I R s RS A T b A B B R A
resin (Jecdssafpakeican BhcdrticpetxuriganyNodth at@piedehades bdOadministhiicat Tlus, O her
techni ques for protein purification such as fractjionation on an

i on- exc FAAYRISEYIWHRIN bet Ion AAMBpIe ¥ tlpbucsel seblingadlegiggivah galgtalppieavenous,

chr omat aph i aﬂg%ﬁ 3 i g%ﬁgﬁg

chr omat ggéla%hﬁibgﬁtag%ddgmﬁgﬁé&ég%’iq%%l exc gnﬂlgt%%?%él:ﬂﬁr?s% h a gMggiag’/asparti c
aci d coliotmprteridle,aneideioel sitngentSHBaPAGRcraand, iatmymnitaeel ultfaxtecal,

precipitation are aglso avail able dependi ng on the antihody to be recavered.
00 2012/ B BeA PR sl DR COSPSTEREE PO e HAg pBE) T ramyeta”
purifi cahimpat ﬁpéﬁicanébe!@ @ruP X Ll thi RORB tf’rf]ﬂe REmE Bk Mxo,qitr jhfbREant and

contam nants may be subjected to | ow pH hydrophobic interaction

chr omat cgrmpikyatiesi afg seeonsl drig 6ng. bufotlear anticaacgidrbgtadeeg usdhelfor dgeing e

pr ef er abl rformed at lLow salt concentrations {e.q... fromabout 0-0.25 M
gl O R T R T T R L S T AR L B T

mol ecul ehbrapdutig agedtUiCintinothdrpeatic beerdnr@nt i body, e.g., a binding nolecule
or binding partner which is specific for one or nore anal ytes of interest
in a sa 1 C - q L - he
preaent W2eHn; Ron b8 IR Cuhb bl A% A08 FERAg S uBRRuatel R e

but ar e rapdatddiyrietge cht laast G 3) 6ant 8, o dices timusidp del dse nagreldahiesteredtgr k
antigen reactive proteins, aviners, adnectins, anticalns, affinity |igands,
phy| onere®ntigyguy P&l,on-aFP? OBy taky Yhﬁg@fnilﬂ S,O%zﬁln%i:r‘ﬂlhséﬁfii IP(%PhlL%dI\M‘WGBsOTOf
Admi ni sty atj i had ' jon,

t he ant |1£q§%%§§ka%$€%@d§g%r9% g&é%%l%eit’ npa%éér{r%tpgg’n? enl%fést g%gsgglt’sg a sﬁ%jgeélgﬁgj S;’/ any
conveni enspamsians ckrudsiomsi supphgtoaies,. refEhgometdnedscrodmg, h@tmeetsalntiomsmgelﬂ,t ion can

be used to select a suit.able antjcancer, drug or comrbi nati.on of anti cancer
dr ugs. 1 ciPrasAD: (onBu; ikt TG, PECTFNBHin Uan Gosie PR RRO G o 1Sl G B Panor
in a subjreedcisc Hagaddgt hods of the present invention can also be used to
identify the response of a tunor, e.g., non-snmall cell |ung cancer tunor,

in a suhbj to treatnment, W th.an. anticancer dru r .c i-nation. of

ant  candl72 35 WA ok P OReR IR or 8 e ER RIS can e
used to qitgle af uhibey deBENRE hehaR sEEjteaid iAot MgnmalsUdaRh unt cOntaind@na snal |
cell lung cancer tunor, to treatnent with an anticancer drug or conbi nation
of ant i dapdeEEMiRQeBlantiyof 38 pRBECHTdrug ealplated iR Piodyehe desicdwngdtso be used
to nonit Ae. S . . o - I -  t r,
in o surec iy bt ndie SRS, FpRociaOR R iRt bradtROe RRE AT

t r eat mene.gwahhngpouknt Incaldatn, thotgeakeroidl dabgoforal nagthc patgpaerd, lougs. One
skilled in the art will appreciate that the anticancer drugs descrj bed
her ei n c%h\iclﬁ@eémﬁemwg QPO EHETEY A t@&tﬁe B0y FEF SREFTIRASE i <
approach with conventional chenotherapy, radiotherapy, hornonal therapy,

i nmunot her apy, and/or surgery. [0278] gg certain enbodi nents, the

anti cancer drug conprises an anti-signaling agent (i.e., a cytostatic drug)
such as a nonocl onal antibody or a tyrosine kinase inhibitor; an
anti-proliferative agent; a chenotherapeutic agent (i.e., a cytotoxic

R o o " o o " R o o " o o o " o



[ 0283] Met hods for preparing such dosage forns are known to those skilled
in the art (see, e.g., REM NGTON S PHARMACEUTI CAL SCl ENCES, 18TH ED., Mack
Publ i shi igoQo12/08&s33t on, PA (1990)). The dosage forns typicTaiskytionsbude a
conventi onal fphar maceutical carrier or excipient and may additionally
i ncl ude destasrformelihab wall cqgélmsgbst@éwﬂvmoge thaglj eigantlsastdi L.iedt 5,0, i 40,
perneatlon enha%p rsrmﬁgngfmﬁ am’mqu the like. Appropriate excipients
can be t%Ai orealfo t'he par ik osag% forn1and route of adm nistration
by nethods well known in the art (see, M NGTON' S PHARVACEUTI CAL
SCl ENCESfoZ%:ﬂprlé{[FthoFﬁ)ﬁfgszeIEi’(lﬁﬁrﬁ‘P %ages@mabqeéneweu%rf&ﬁ@ skifledinthearthige ar e
not 11 M £9REONGHACE PG APKHEOS Gore RYST ASR ELSMAINIisTROCh! Bl b Ches,
gum acaci CI um p ospha | nates, tragacan , getatrn, ceil clum
silicat e(l99ﬁ)):rﬂm@csa@d formet@eadalllyhmﬂmde apa:dnyvmtrqnlabyhau*mhéenmmﬂ carr@lr bul ose,
wat er, saljne, cel | | cel | ul ose,
hydr oxy;ﬁxswnﬁé% § éﬂﬁ Qm%m@e @F%&(ﬁlﬁﬁy baggrisaeratrerrdiny apssy G581,
€.q., C"%{SQ@GOI%I’HI%&;OH SRERARO ko BB PzerSeRAQRO] 1k69813:pp1‘§f3ﬁate ThapHRR2GE bt RAilBRdcan
additionally include lubricating agents such as talc, magneS| um st ear at e,
and mi nép #ic mirtiqulavastosigegorg end mut@nﬁﬂdesmﬁytraig)ml@emﬁ‘émdswsl@ éncivmen thgertt s;
preserV|n e such and propyl-hydroxy-benzoates
(i.e., (ﬁ% 6% Q@@W@?DNaHf%&%ﬂ@%ﬂ%8L§%EﬁF§9§ﬂ%ﬁ)as i norgani c and organic
aci ds and bases; sweetening agents; and flavoring agents. The dosage forns
may al sd%&fﬂprEWﬁJﬁwégrta aBkepisatsyreivdon Baide neldimiethto, la@se KBRSt ri n
|ncIu3|o ally
ef fecti waSEaoRNER suitAS} hafhly Biacl, Alabh Fhb et MEshliR ARELE
suspensigetiin, satiuin sdlitate, ByicropsstalipleayBulobe pe@gﬁ@lpym\hdem@ celaneke, water,
sust ai ned-rel ease forpul ati ons. Suitable excipients for oral admnistration
i ncl ude pHRG sEdRUBrhl CGBF18%§thd¥CeH’ﬁ]ﬁﬁﬁ hafroxypepyssthydeciutase. andgeberiviic
stearate, rose,
mgneel s SarHE CRBGIA % RO X toRO8y, baRTaK 2%, SHltosiee
t her apeubrmeaddnyadditionaliy mlmiaﬁldartcakmgagdnes duolt a3 fc, magnésiym s@btaet, andr
capsul e, and thus, .the dosa ekggrn1can contain, along with an anticancer

drug, adynsR! Pre™EtEnE gty © MEHAE S LIPLYITEASEBS P e TENE L& YIRS i um
phOSphatrﬁeth?lﬂ%tﬁﬁ-e ahdl bRpyRhFISkNLbEH0ARE (zSeUCtHe? aBdmY; %'Pl & us@i%g'ag@ﬁtg ViRh

t her eof ubricant suc % as nmegnesi um stearate and t IJ| ke; and a bi nder
such a asamarganlgamﬂ @tgampamdpen@fbasny,lswﬁnemng@gﬁés agélfatvormng egshisulThse and
derivatiyes thereof anti cancer, dr eforrmaed

suppost 1rSePEhE By A SPmpE SRRl R PR TS ARGy ol SRl 1 v
[0287] Lih@luiien d@sp@eesf orms can be prepared by dissolving or dispersing an
anti cancer drug and optionally one or nore phar maceuti cal |y acceptabl e

adj uvant i S 0. 9A)W/v
o um dBPseh eSOl B G ths Bl TG RGP AN ARELAP ko e

forma sablets) @@sﬂés SUISIPENIS] QRpersiags,, sotmrongrsgmpst@my@albze@es IplOWd@MEﬁIﬁiJS

adm ni strat| on nti cancer dr can al sq be for nmul at ed i a retention
enermm. [HYEEF ﬁ?}PaSFgﬁq%?tl%ﬁSHitéﬁ? SYGiRyRNts e rpldrupstRticndng 93%f fective
dose Carbhgﬁféc%uﬂ&? FREM Ohafi ShAER, stht%h'r‘ﬁg es Rl steark@2Rurk §£2 1ne
jellies uttons, suspensions, oininments, SI t ransder maf pat c For
adm ni sttalatlmocellujosa,rgia¢®e,|gﬁta,tlnasucmstel maguasmndcan‘gorra&n ah)@tltebéiklevered as a dry
powder or in liquid formvia a nebulizer. For parenteral admnistration,

the thergpggyt i Hlaéohﬁé e%iﬁo%ﬁhéﬂf@ tﬁ@&eragaﬂlcla bffeédvé dB@é A& th8 F&id b Ilslm ect abl e
sol utions and sterile packaged powders. Pye ferably, injectable solutions

ar e f or riablat eticapsula, gud this, fhrealnsagsoiorm gas condainbdong With an poRe@fertheg, any

Lt el G LKA SRR RRFLHORE LY Il bBpkLze form

reconst idlyhﬂegﬂanpmcﬁ fas bt@rohbridetigdtival tefsof:Ql lubHeand b dheds m@ﬁeﬁ@ml sesakadelest i n
the Iyophilized dosage formfor reconstitution with ., .water. The

| yophi | ithelkejead gdindsy ﬁuqhswstafreh,tgﬁl@r a@@ﬁppqlwnalpmpk@fmeeg%wb colhdesciaador |

0,9 e RUBERIARFy P00 ORI 35 RFSC TS GEPBF LS A o

r econst ifouétadiple, smalpotyhﬁntyldnbgl}rceb@mydatjzt@d dosage form can be i medi ately
adm nistered to a subject. [0290] A subject can also be nonitored at
periodic time intervals to assess the efficacy of a certain therapeutic
regi men. For exanple, the activation states of certain signal transduction
nol ecul es may change based on the therg&euti c effect of treatnent with one
or nore of the anticancer drugs described herein. The subject can be
nonitored to assess response and understand the effects of certain drugs or
treatnents. | n an | ndi vi dual | zed appr oach Add| t| onal I 'y, subj ects who

v o o



1) Capture anti body was printed on a 16-pad FAST slide (Watman Inc.;

Fl orham Park, NJ) with a 2-fold serial dilution. 2) After drying overnight,
t he slidewoasiissssked wi t h What man bl ocki ng buffer. 3) &0Tiuskolofesses |

| ysate was added onto each pad with a 10-fold serial dilution. The slide
was i ncUB28Bd kigriddesagroierss ean baorparehpe digsalviag onylispgrsiag agiantigiaseredyugi t h
TBS- Twee i f biot] e i ti e, . cl onal
ant: boay i aBaghithy s of B R TR AP REEbUP AN ABR Y e alyB
recogni zixagple; Mpleotie@aing £8.5 0984 ast $odatn ORloBHA! 8juceasddxtosdalwrerdlor two
hours at room tenperature. WO 2012/ 088337PCT/ US2011/ 066624 5) After siXx
washes, «hanghead thyilHke) ofermedg spvfier pPusspnsHEY 62 daseal, HRigakmy iEy caed and

i ncubat : - ho . - i - hi otin-1abel ed

det ecti ga(r%dé%% tlr%tbdgly%%élﬁllggllrléegl gna ng{éﬁﬂgﬁ ?‘télg%%ﬁgl%g rl&Pﬁléyf&%F%ti n-tyram de
at 5 ji adde nd reacted for 15 mnutes,. The slide.was washed six
ti rrpsl i S éb/%fma#g’s@f%%%, 0%§fan Bh it Tgitom S. 7)
80 i1l qfnpdod, ®ifn ,%%15%@9&%%%0&1ib§3%wfaﬁ5§§ siPEnGhsMbimtth&ts, aflie slide

was then washed tw ce, dried for 5"'mnutes, and scanned on a nicroarray
scanner tfdReddrimal Eitehss., FonadminiAkhtiéraby inbiptiokxamptiean2er @ngrimbe ¢geldgedd as

Detection, M cragarray.ELI with Tyram de, Signal Anplificatiopn. [0296] This
exanpl o 14 GOPAR: et Jamgip mhviaz LR o hRaE “BPBATA Py Bial  det ecti on
i Cr oar rfyrafdutiofedchide G6RIah B ifl}HRaTHE of ABER ihjectdble sRLibAPAIdALIrNe Enzyne
Enhanced Reactive | nmunoAssay (CEER)) that is suitable for analyzing the

expr essingakdgsd epwderd/ Brcfereblyyamdctble sletions frrasforrralatedrag a pHiuedtirom abmitdeul es
in sanpltgﬁbglﬂ% as whole blood (e.g., rare circulating cells) or tunor
tissue (e.g., fine needle aspirate): 1) Capture anti body was printed on a

16-pad FAST slide (Whatman Inc.) with a serial dilution rangi ntg from1
mg/ Mt d0B8YoaThgythmrapeutically egctiyeopgycammabiolegievided i &lypalibgedksiopmo Skel wi t h

What man {| i : i ; : ded onto each
bna w1 roos o B LitludoBp e o, Bbarbiile. B8 decok iRl R AT oo hour <

at r oomadenmpistratan er thd buffet may be xchalst @stheilydphilBSd Toser foldOfdrl | of

detecti on ant.j hodi es for the oxim t) sa iluted.in TBS- Tween/ 2% BSA/ 1%
FBS. vias TREISHUHEN PRD: &P 3eLT THE HRBUBSH NOMERGTBF SIrtLPamBiocroufdls
t enper at%ﬁ&on@t}icﬁi e?g.,”éﬁ?ﬁéﬁhﬁhé.' T8 I%%ﬁﬁfilﬁké‘d d&s!a gﬁﬁl%h He @r@‘{?&édﬁﬁqwﬁmgé”

conprise the following: (i) a nonoclonal antibody recognizing c-
r egar dl expsiondllyi paskagedig aoinbmagemweh tiedtuffes feti reemstitptionmuolythtaethet o gl ucose

id ). d, (ii ith |. i pod i zi
phosphor bR dobtda b i oo P BRERG OBy BRr S REFE i o per oxi dase

(HRP) or a nonocl onal antibody recognizing c-Mt regardless of its
act i vat i [829Wt af subjecteagiafsp de apanitopidt a periedia HmeHatervafsste agwseieicHicaanef dody

that is dj % ] d ; =Y ' é &n 10N st ep
can ut 19 DRREhE TR HRRLE Eb oot e B Pl Eobeorblty ) BotapRich OF
enbodi manélsculed mey clsinge bassdes, thatheagditid dfat obesitiaaitivath eicag mdreiofidiecbat i on
with streptavidin-HRP for 1 hour is .incl udgd. ,

anticancer drugs described herein. The subject can be monitored to assess response and

understand the effects of certain drugs or treatments in an individualized approach.

Additionally, subjects who initially respond to a specific anticancer drug or combination of

anticancer drugs may become refractory to the drug or drug combination, indicating that

these subjects have developed acquired drug resistance. These subjects can be discontinued

on their current therapy and an alternative treatment prescribed in accordance with the

methods of the present invention.

[0291] In certain aspects, the methods described herein can be used in conjunction with
panels of gene expression markers that predict the likelihood of stomach cancer prognosis
and/or recurrence in various populations. These gene panels can be useful for identifying

individuals who are unlikely to experience recurrence and, thus, unlikely to benefit from
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WD 2012/ 088337PCT/ US2011/ 066624 c) Alternatively, the detection step can
utilize an oligonucl eoti de-nedi ated gl ucose oxi dase (GO conjugate of the
first detwotommssdsvi body. Either the directly conjugat edCoruséig/066624

bi oti n-steptavidin (SA) |linked conjugate of HRP to the second detection
ant i bodydiaanthemeggrapy) Therexpicgriel panep dahibe as¢dbte, Idggify indigfluals who can

biotin-t ] . 5 i added rea . f or. ] The i de was
washed s%ie?xn%\ﬂog% g(\%nw{%dt f‘%@%\%\%@ﬁy ‘YI\?\I} ¢! é ﬂ%%% lﬁ&§ 815?%\%&1%%% ﬁg %?ﬁ g\éeﬁ@ once

Wi t h TBSurviyal &Utdohdes 08 uithiddy8kmsTbduda Subsdadt kmded ¢ Ohastgfe DN™3Ghithn. The
slide was then washed twice, dried for 5 m nutes, and scanned on a

ni cr oar ria§ 2degAnBInc] Pepiienomigticalth.Jac.y Mapymaksing - avhidpiser Dy geps papel from

Activatipn. RBrofid £5¢f gﬁeﬁnggf@gl\g&;(iegn. [ 0297] The net hods and conpositions

of the presenf i1nvention can be applied for drug selection for cancer

treatme typical protocol entails the neratign of two profiles, a
et or ond02: M&wnp%qﬁrtﬁ@ oAb 2aP°Es thea{e?qﬁ?fﬁtqaeéﬁﬂﬁﬁfi JARCangfi €hddte then
conpar edohRinegd e th %;]inéli‘@f St leeaeYsiAf markRAl thiGid ity HoUidid2 AlfRL o €gi men
(see, Figure 2 of PCT Application No. PCT/US2010/042182,” filed July 15,

2010, wivianéers ef drkmeivn pringoy (OB} ebhdsy geref mmels cen bevuseisl ie ndantibtiyg pagrenty) |

pur poses).. Reference Actjvati Profile [0298] To deri ref erence

Dot Pvac ik B AR Sel i Mo Rahef! bpBaben foma kil & d ahfp T BN
sanmpl e iGagtal RARIE /AN ldnPddricenNt Siavicngsems Retidd, Butt¥®Botdfmiéaieehe( €. 9.

| ung cancer) prior _to anticancer drug treatnment. Tunor cells are isol ated
fr om t hedtiafgdranceIoddE IasspnandahBC&-bappe cipseisimedsayehatgnesgwrep 82 genanie at ed
in vitrao.,w one.: - . ' d 2. t hen
ysed QR TRl TR LA SRGhE Bl iRl PEABHAC TR B0 BB T o,
addr essalyse whiidhaycapards ahdéxpesdiodiolf tidr@thag 0@ gerek o apAiRBar@l asdpdrapees

anti bodi es specific for signal transduction nolecul es whose activation
states fefiMeEs GEREPBHCTIONT Hignpaty @geingt thossofdp kngwadissuedyprsi e det ection or
proximty assays are perforned using the appropriate detection antibodies
(e.g., axtivdixamplst at e-i ndependent anti bodi es and/ or activation

st at e- dependent anti bodies) to determ ne the activation state of each

si gnal t[p293duclid foliowirdgesxahpladfard sf@tesd illudthae, thahdwa Yinbe tiecdlsiard t abl e
shown in Table 2 is particularly useful for selecting which activation
states tIBV@EPBct based upon the patient's type of cancer. For exanple, one
patient may have a type of cancer that displays the activation states of

t he EGFROR2|hwByanges T end B of ACT RPgipheayonlNo HCTVaIS261R04 M8 efikd tiulyeldy

anot her i ent may. have anqt her type of .cancer .that displays the

acti vat i@ﬁbsﬁrﬁ ST CRTRE™, rﬁgﬁrﬁ&ﬁ;‘ﬁ g@fr epg}‘-egy,fqrﬁﬁ-ppg{q’%g@y 2" of Table 2.
A WD 2012/ 088337PCT/ US2011/ 066624 reference activation profile is thus
gener at dékampleildiSiagle Petextion \Micrearray EldSAofitls TyrarhiderSigisal Yonpbificativnecul es
in the ient'.s cancer .in the absence .of an ntj cancer  dr.ugs.. Test

Act i vat 1R r of P 621506 4} b s AmTES Se Aty FRRRS e PR i g0 &ona
turmor tigsea, habi@og&p&ﬁorﬁi?tﬁaﬁmhge thet i9RGi@dLNEr AN ihH theRAbicREIbn A¥] 619 t he
specific type of cancer (e.g., lung cancer) either prior to anticancer drug
t r eat merfctipgtiogfleedl ofsigndlitenpduction mefecales dnsdnepderceich @s wholedlepd (et raigy ti me
t hr oughay rtr . r cells are isolated from
the tunot ,Cu%lpg%gaﬁgrgﬁgﬁkrg%ﬁn%ﬁ&g” I@%ﬁlgg({'ga%sé)&;%g? | s are obtained froma
patient who hap) @aptureatibodd was @aibtvdh an 6-padlA SN sl da(Wkdtmdt bg:.; Klogham

isolated cells are incubated with anticancer drugs which target one or nore
of the acti vat ed Peilghe) WMitharstl¢ ssrishdiwi®cul es determined fromthe
reference actiyatypn d%ﬁf:’%blzé?m%ﬁf, ?d B A Brfeked Rtn WhitthaPBl K Io Wit 20! €
(Table 1) is particuldar usefu or selecting appropriate anticancer drugs
t hat are eithed) &pmuloYedl grate was hildddamko tachglag withi £10-fodthbdrial ddpém. fThe
activated target signal transduction nol ecules. For exanmple, if it is

det er mi ned from tHE Vay weebpded Qe BPYr8 At 19PBY PMBCiHEE. EGFR i s acti vat ed,
then the cells,c - R e o .Of ' in
colum "A" or 4)8%%% %a‘%fsggs"i‘%ﬁ@ﬁéﬁ%?%?%% ég K (1: g? F@tlgéange@e%li%ggg % lzlt?rsﬁol%gt ed in
vitro with one ofeppaendoolohil dndibdbdr Rcoghifing phdsphediLal ¢-8abea hvdbclbysed to
produce a cellular extract. The cellular extract is applied to the

addr essabl e ar r apnHbRIYIEEpENARE - NS sgperd pss Oééetf\@ﬁlﬁﬁatafeg Ve tsuhitad ferfwo
activation stategf 8ardnsi latdeansduction nol ecule of interest. A test
activation profile PSr the patient is thus generated providing the
activation states of signal transducti 83 nol ecul es in the patient's cancer
in the presence of specific anticancer “drugs. Druz selection [0300] The
anticancer drugs are determned to be suitable or unsuitable for treatnent
of the patient's cancer by conparing the test activation profile to the

Y - = B - o o o o, o o o o, o



Exanple 4. Method to Detect c-Met Activation for Anticancer Drug Therapy
Sel ection. [0301] This exanple illustrates the use of the nultipl exed

prot ei n mvorowvass3a7pl at f orm descri bed herein to identifpcpatse@nisssaho woul d
respond to anti-c-Met inhibitors and to identify patients who woul d benefit
from a comnbi nad) dxftesbixarashes stvpntayidin-labeled horwr@%slmpﬁemdmr(§étHBPégféﬁt S.
[0302] A wi de varjyely, ofi AWIRA (07| haRA0ENSS (ROARTEp Ut aIOAd st

stimul ation, overexpression, or nutation, Including carclnomas of the
breast, liver, | wdigledaléadsciion khtthddy, and thyroid. Notably, activating
mutations in c-Met have been positively identified in patients with a
particul ar her@difoapignglempligicatn 80 |uép§blp§néyra@ai¢c9ér5,u&1mi wes pddedmpili cat i ng
c-Met in human tuporigenesis. Aberrant signaling.of the.c- signal i ng
bathway due to oy SRSgaralt B tie Lo bd PN g SUE TS TRRE BT ¢
| i gand, hepat ocy tweEthgX(WWDIM $@CIBR- T Jand base WREMBaSSsoci ated with an

aggr essi ve phenotype. 50303] Ext ensi ve evi dence that c-Met signa[ing i's

i nvol ved in th® pPdderessrplexands vips addedend seopbatad faracemytesndhe plidaiviamced
understanding of s, f 8Ll URE35Es ARNS.OERPLANED SonsideraRl e,y er est
in c-Met and HGF"as jgr‘Yﬁﬂgek P Cancer r'ug evéﬁop At TS has | ed
to the devel opnePerin-Blnwal inet Wthaf, M) pat hway ant agoni sts with potentia
clinical applications. The three mai n approaches of pathway-sel ective

anti can [ Ny . i [ receptor

i nter act}C]L%fr:)arllj?ll5 l?%h?%¥1%%? thllf?g%?t;l/élgglﬁce&?‘gf asgﬂagﬁa@ﬁmyﬁrg llﬂalg??’glﬁlntag, and
bl ockadeAmplificetiorecept or/ effector interaction. [0304] Several c-Met

ant agoni are now under clinical .investigation. Prelimnary clinical
Fesult s BHGayBrarKBRDE Hé@&afggém%ﬁl?l%_?vg}aﬁmug%@% PHRWBEY Bﬂzhdem%odi es
and _smal hichphg W as A 0mbAG 1o 35 farh LR 0L CMaNGaREERn RGN0

Interestingly, patients anplitication do not réspond to tyrosine
ki nase iRdaictva lomsun@esay €TERI)) that i sayugteble dort dnelyapiggbe brgwessaindovdbertrounder

i nvestigat.ign i,n the clinic and have denonstrated prom sge, icularly
wth regarutin Pyl 8Er Rt fuBE p R ARSI Sroey Rhe s et Sy

tyrosi neilchRERE cARY oPRINDY el QeNE 2SS TR nkddI&BPirab®! | gnancies and is inportant
i n biological and biochem cal functions. Activation of the c-Met receptor
can | ead to i nbréavbue ertitiodymenphntedpnzsitoprd BT sliga@8haiman ek hweitlast asi s.
Anplification and/or @&ctivation tion hthhin the tyrosine kinase

domai n, juxtanenﬁ?%%gﬁg%%hﬁﬁggggﬁ%%?ﬁ%ﬁggFﬁbgg%gﬁﬁnﬁave been identified for
c-Met. A nunbep) offtdrldefiageudrhighs tholidgives blvaked WBh Whatman blocking buffer.

2012/ 088337PCT/ US2011/ 066624 been enpl oyed to inhibit c-Met. Several
clinical trial® &Pélphiddi cefhbyistyg veas padedsrdo pach nadgeiior 1hépd seré) dduiggrowt h

factor, for vari qys iRl L90GGLES: rf RS o BhAPERpLOR,Lr O 111 ng c- Net
expressi on and/ or phosphorylation i n cancér cells foundin a patient's

tunor tissue, MolferBixopshey with TBSTEREE 805PbF AdtectionMNibsASPloetHr OVi de

val uabl e insight into the overall disease pathogenesis, and therefore |ead
to better anticameeximithesapyilvedeeilBOnwewe% B\ 1Y iR mes adledria the of PCT
Publ i cati on No. Mp 2011/ 008 9&5 mhiph gée Qﬁreintincoggorated by reference
in their entiretﬁl?§r " ?66%@%§(¥8 8? ﬁ?qhﬁ¥3%ﬁ Yed protein

m croarray platfaynndesshiidgtnhetiple, (B GotectiohRR)ibsditd danedniphiec fher mat i on of
a uni que i muno-conplex requiring the co-localization of two detector
enzyne- conj ugat ed- alllpya: 2@ onerodenad aqtibodyp reqogrizies-Meptogrisiess af the

m croarray surface., The.: Malepp . t e S
(gl ucose oxi dase (éSﬁggﬁgnﬁ%??%#a f%%ﬂgg§%§§%§§§ﬂ%ﬁé§§?gﬁﬁgﬂgﬁi%%@%gﬁ
enabl es the profili¢itheod nonbelopgtantibddyresognezikg plasehdrifbigd sivisatiasisc- Met
with extrene sensitivity. The anal ytical. speC|f|C|%%ng greatly enhanced

gi ven the requi remefifel3icogiugPY Mntptradsheiraydeie (HikFdor dmonerlent!
antibodies. In partifha) rech rgigggf.mh% SR ORTVaRESINc b BERRG: O (1)

a nultiplexed protein mtroa atformconbined wth (2)

tripl e-anti body- enzgmepe Hanrkd firsgdsegmalantbpdyi thatciadirestlyproopestd tA KR Rini que
and novel design.is,provided the. tripl e-ant.i body .enzyne appr.oach that
conf or s ul tra ot o ABFEHGT 0¥ g a5 BsaR o hee SRLERRPUVEYS o dit o
selected target is gaRiiehad:ibydyl ah aRke SRB6difchtsaartdr RGN &heNah AU oA Seri a
dilutions on a mcroarray surface. This format requires a co-|ocalization

of two additional degeentetstapef bewbasion wWidkewpiatdin-ERB/ieed hoor issudedaguent
channel i ng events per each target protein bound (see, e.g., Figure 5 of PCT
Publ i cati on No. WD 2011/008990, which bi herein incorporated by reference
inits entirety for all purposes). (2) The i muno-conpl ex formed by the
initial target binding by capture antibodies and the secondary bindi ng of
GO (TON of 105/ m n) conjugated anti bodi es that recognize an alternate

TN o




Tunmor Type MET Expression MET Mutation Met Anplification (% patients) (%
patients) (% patients) Brain 54-88 0-9 9-20 Head & Neck 52-68 11-27
WO 2012/088337 PCT/US2011/066624

c) Alternatively, the detection step can utilize an oligonucleotide-mediated
glucose oxidase (GO) conjugate of the first detection antibody. Either the
directly conjugated or the biotin-steptavidin (SA) linked conjugate of HRP
to the second detection antibody can be used.

5) For signal amplification, 80 pl of biotin-tyramide at 5 ug/ml was added and
reacted for 15 min. The slide was washed six times with TBS-Tween, twice
with 20% DMSO/TBS-Tween, and once with TBS.

6) 80 ul of SA-Alexa 555 was added and incubated for 30 min. The slide was then
washed twice, dried for 5 minutes, and scanned on a microarray scanner

(Perkin-Elmer, Inc.).

Example 3. Generation of Activation Profiles for Drug Selection.

[0297] The methods and compositions of the present invention can be applied for drug
selection for cancer treatment. A typical protocol entails the generation of two profiles, a
reference activation profile and a test activation profile, which are then compared to
determine the efficacy of a particular drug treatment regimen (see, Figure 2 of PCT
Application No. PCT/US2010/042182, filed July 15, 2010, which is herein incorporated by

reference in its entirety for all purposes).

Reference Activation Profile

[0298] To derive a reference activation profile, a tumor tissue, blood or fine needle aspirate
(FNA) sample is obtained from a patient having a specific type of cancer (e.g., lung cancer)
prior to anticancer drug treatment. Tumor cells are isolated from the tumor, blood, or FNA
sample. The isolated cells can be stimulated in vitro with one or more growth factors. The
stimulated cells are then lysed to produce a cellular extract. The cellular extract is applied to
an addressable array containing a dilution series of a panel of capture antibodies specific for
signal transduction molecules whose activation states may be altered in the patient’s type of
cancer. Single detection or proximity assays are performed using the appropriate detection
antibodies (e.g., activation state-independent antibodies and/or activation state-dependent
antibodies) to determine the activation state of ecach signal transduction molecule of interest.
The “Pathway Selection” table shown in Table 2 is particularly useful for selecting which
activation states to detect based upon the patient’s type of cancer. For example, one patient
may have a type of cancer that displays the activation states of the EGFR pathway set forth in
“Pathway 1 of Table 2. Alternatively, another patient may have another type of cancer that
displays the activation states of the EGFR pathway set forth in “Pathway 2” of Table 2. A
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nia Mesothelioma 74-100 O nia Lung 41-72 8-13 0 Thyroid 40-91 6-10 nia
Breast 25-60 O
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reference activation profile is thus generated providing the activation states of signal

transduction molecules in the patient’s cancer in the absence of any anticancer drugs.
y

Test Activation Profile

[0299] To obtain a test activation profile, a second tumor tissue, blood or FNA sample is
obtained from the patient having the specific type of cancer (e.g., lung cancer) either prior to
anticancer drug treatment or after administration of an anticancer drug (e.g., at any time
throughout the course of cancer treatment). Tumor cells are isolated from the tumor, blood,
or FNA sample. If isolated cells are obtained from a patient who has not received treatment
with an anticancer drug, the isolated cells are incubated with anticancer drugs which target
one or more of the activated signal transduction molecules determined from the reference
activation profile described above. The “Drug Selection” table (Table 1) is particularly
useful for selecting appropriate anticancer drugs that are either approved or in clinical trials
which inhibit specific activated target signal transduction molecules. For example, if it is
determined from the reference activation profile that EGFR is activated, then the cells can be
incubated with one or more of the drugs listed in column “A” or “B” of Table 1. The isolated
cells can then be stimulated in vitro with one or more growth factors. The isolated cells are
then lysed to produce a cellular extract. The cellular extract is applied to the addressable
array and proximity assays are performed to determine the activation state of each signal
transduction molecule of interest. A test activation profile for the patient is thus generated
providing the activation states of signal transduction molecules in the patient’s cancer in the

presence of specific anticancer drugs.

Drug selection

[0300] The anticancer drugs are determined to be suitable or unsuitable for treatment of the
patient’s cancer by comparing the test activation profile to the reference activation profile.
For example, if drug treatment causes most or all of the signal transduction molecules to be
substantially less activated than in the absence of the drugs, e.g., a change from strong
activation without the drugs to weak or very weak activation with the drugs, then the
treatment is determined to be suitable for the patient’s cancer. In such instances, treatment is
either initiated with the suitable anticancer drug in a patient who has not received drug
therapy or subsequent treatment is continued with the suitable anticancer drug in a patient
already receiving the drug. However, if the drug treatment is deemed unsuitable for
treatment of the patient’s cancer, different drugs are selected and used to generate a new test

activation profile, which is then compared to the reference activation profile. In such
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instances, treatment is either initiated with a suitable anticancer drug in a patient who has not
received drug therapy or subsequent treatment is changed to a suitable anticancer drug in a

patient currently receiving the unsuitable drug.

Example 4. Method to Detect c-Met Activation for Anticancer Drug Therapy Selection.
[0301] This example illustrates the use of the multiplexed protein microarray platform
described herein to identify patients who would respond to anti-c-Met inhibitors and to
identify patients who would benefit from a combination of anti-c-Met inhibitors with other

targeted agents.

[0302] A wide variety of human malignancies exhibit sustained c-Met stimulation,
overexpression, or mutation, including carcinomas of the breast, liver, lung, ovary, kidney,
and thyroid. Notably, activating mutations in c-Met have been positively identified in
patients with a particular hereditary form of papillary renal cancer, directly implicating c-Met
in human tumorigenesis. Aberrant signaling of the c-Met signaling pathway due to
dysregulation of the c-Met receptor or overexpression of its ligand, hepatocyte growth factor

(HGF), has been associated with an aggressive phenotype.

[0303] Extensive evidence that c-Met signaling is involved in the progression and spread of
several cancers and an enhanced understanding of its role in disease have generated
considerable interest in c-Met and HGF as major targets in cancer drug development. This
has led to the development of a variety of c-Met pathway antagonists with potential clinical
applications. The three main approaches of pathway-selective anticancer drug development
have included antagonism of ligand/receptor interaction, inhibition of the tyrosine kinase

catalytic activity, and blockade of the receptor/effector interaction.

[0304] Several c-Met antagonists are now under clinical investigation. Preliminary clinical
results of several of these agents, including both monoclonal antibodies and small molecule
tyrosine kinase inhibitors, have been encouraging. Interestingly, patients with c-Met
amplification do not respond to tyrosine kinase inhibitors. Several multi-targeted therapies
have also been under investigation in the clinic and have demonstrated promise, particularly

with regard to tyrosine kinase inhibition.

[0305] The c-Met receptor tyrosine kinase can be overexpressed in many malignancies and
is important in biological and biochemical functions. Activation of the c-Met receptor can
lead to increased cell growth, invasion, angiogenesis, and metastasis. Amplification and/or
activation mutations within the tyrosine kinase domain, juxtamembrane domain, or

semaphorin domain have been identified for c-Met. A number of therapeutic strategies have
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0 Gastric 75-90 nia 10-20 Mel anoma 17-30 O nia [0308] c-Met has been
denonstrated to interact with and phosphoryl ate ki nases such as RON, EGFR,
HER2, HERSO 2P1231€833and SHC. c-Met may interact w th ot hePCRiusasi@®6a24 wel |,
e.g., p95HER2, I1G~-1R c-KIT, and others. The nultiplexed protein

m cr oar rigyn gaployededinhbited-Metra§evseal ghnicelrtreld aroinyertigptingyeaMet enditstigands of
one or [ f es, Lhases d LI h S.;.uUsi tient'!s tunor
1 ssue, RGPS BrASan AT RS EE hifknREhoR i Bt RRARAA S%err

resul ts @prdstien asdaypteRpirelatibeirdahesrmicnafouan i0h phiidht's @imecCtssad) whodncer

t herapy for each individual}patient. WO 2012/ 088337PCT/ US2011/ 066624
[0309] ~ Filepst @ fnegrcediepsipiaie (FO¥N) simplpprovideselueplsopogy, intgrihe pvarall digease n

i ncor por T i O 41 LI o] o b s tes an
exorp! ary g bisl 4 B 1034 b Bp@ahl e e By ol BUEROSES o ). MBS, easion
and/ or antidwetA@GHPsilahtien Bb. Wae26 OI/00RA0Ogw el kerterein ifdhiporddedity EfbBige
HER2/ Er bhB2, .p95Er bB2, HER3/ErbB3, |1G-- 1R RON, c-KI T, PI3K, SHC, VEG-R1,
VEGFR2, & 1@@%?@@.°ﬁ%¥@??%ﬁ%tion of these receptor tyrosine kinases and
their pathways using the proximty assay microarray format advantageously
enabl es [08@6]pr €k muitiplexod peotpamiieratrgy petpondescribedhgramt (egul(GER)-wilizes

i nhibit her .~As .a non-limti exampl e atients. whao respond to

M- 880  WF TR a4 Py e i aungEsom e thg R e igRion g sARABREOR 1 have
a conbi nab{ae cohjuitES aReBddyatonde tak g PFIt@RS hit captifedUnokt Mitiba@SSaitface.

m croarray platformcan al so be used to select the appropriate conbi nation

t her apy. Tirahaenching lcucntp betveen vailtertercanzymee@lecomeEqxidageGER) and harsperirh

shoul i AL Ao SATRATEL B B3P, B At i
treated sotl bs PykenbtirextBBAendOAR0] THERalLAlispbefied) ipuoxilyichyantediated

pl at f or m advant ageously Provides single cell level sensitivity for

det ect i rife faquirgReERtfag 11w tercoryRind thrge diffgsent pptibpdigsyilp pertigigtee of

sanpl e. . ko bd i i LN el . gg[ﬁgl'%, r mENA

sanples o lttlg%égg%p#ogg?ln%égts?%ﬁ% sa Sﬁ %ﬁﬁﬁ%@?‘ﬁl C ggfr?glellrm&éan éﬁ%?% iled to

provi de ooalbuaddl veith () artnpletannbédyr-citzgideahamling sigaplyangpidichtipaptocesy. dheni cal

practice. . .. . . .
unique and novel design is provided by the triple-antibody enzyme approach that confers

ultra-high sensitivity while preserving specificity:

(1) The selected target is captured by target-specific antibodies printed in serial
dilutions on a microarray surface. This format requires a co-localization of two
additional detector-antibodies linked with enzymes for subsequent channeling
events per each target protein bound (see, e.g., Figure 5 of PCT Publication No.

WO 2011/008990, which is herein incorporated by reference in its entirety for all
purposes).

(2) The immuno-complex formed by the initial target binding by capture antibodies
and the secondary binding of GO (TON of 10°/min) conjugated antibodies that
recognize an alternate epitope on the captured target molecules can produce H,0,

in the presence of the GO substrate, glucose.

(3) The target-specific local influx of H,O; is then utilized by phospho-peptide-
specific antibodies conjugated with HRP (TON of 10*/min) that bind to the
phosphorylated peptide on the captured targets, hence amplifying target specific
signals. Specificity for the detection of phosphorylated targets is greatly increased

through the collaborative immuno-detection and amplification process given the
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Exanple 5. Serial Profiling and Monitoring of Cancer Therapy. [0311] The
expression/activation profiling of kinases and other signal transduction
pat hway meDeo12/88330n a serial sanpling of tunor tissuesPpraseaaescesad uabl e
informati on on changes occurring in tunor cells as a function of tinme and

t her api es. Thi sraqirpaeat fopsipiuithngeys bindingmsirthige dyfeeites efamibedics! iThf ci ans
to nonitor rapi ol vin I ghat ur es, | RHeac tient. This exanple
illustrates a ng%/té?t%\e{llnaél\drqggﬁt@gggé 3§é§fgwcﬁle§t 2§ X'? Re&ogelgﬁyfgfl Olté%)e-rgégslgi on and
the degree of phagipbigraghat¢édby Biis mewediemgingiasdaretibh s esig BT K)elplatdiway s
inplicated in cancer and denonstrates the advantages of using such a

t her apy- gui di ngIHFsgHYEstRRCCSyhiseRllpharpiing ipgNEogesay cpriigrati@ndeJinther The
assay general ly Hes; . i e (e.g., lung tunor),
fine needle aspf‘élgiteggét@@@%giﬁ%g aan(I:}E gﬁ{wg\%géﬁi gh sensitivity and
specifici for interrogating the |lim.ted anmount .of cancer cells_obtained
from sudﬂg‘?alnpf@%?g[ﬂ@i@’fg CS e HIANTAZH PEREEPNBY Wi PRIADCIBIRFY hay i GMr m
descri bed,R&LiEH MitGtish, or gﬁﬁ@m&aﬁu&@sﬁggﬁj phierkd W &R MISRLSplifiation in gastric
expression/activation of kinases and other signal transduction pathway

mol ecul evnes slomioatespond to le-Mermhibginssncy i nvol vi ng aberrant c-Met signaling
(e.g., lung cancer). As such, nmethods for profiling cancer markers in
cancer cells found in a patient's WD 2012/ 088337PCT/ US2011/ 066624 t unor

ti ssue, whole blood or fine needle aspirate (FNA) sanple provide val uabl e
insight into the overall disease pathogenesis, and therefore lead to better
anti cancer therapy selection. [0313] As a non-limting exanple, tunor

ti ssue, whole blood, or FNA sanples may be obtained frompatients with |ung
cancer for RTK pathway interrogation 9y the proximty assays descri bed
herein (e.g., CEER). Alternatively, sanples for pathway analysis can be

obt ai ned frofimazZmpet i ssuesMETtExpresbipns ectMEliMgtaton per f dvlat Agphfifatwnen
FNA procedure. In certain instances, tissue sectioning is e preferred

met hod for frozen speci nens (?}?)Pat?ﬂﬁgequent (B/?SBaft}eP@?anal ysi(té)‘,’qp?ﬂ%?‘fsi t he
relatively ngfmighvasi ve FNA qarggcedure is thegpreferred netdiggl for obtaining
sanples frompatients (and xenografts) in a clinical environnment. [0314]
Frozen tissuddgdnpNeskmay bes2e@ | ect ed by tiHe27 ol | owi ng nethods: Option #1.
Ti ssue Secti | lection: .. eep a plastjc weighing boat,_on dry ice, in
whi ch sanpl eq\@e%?t?eﬁlﬁmva\‘/i |1 ta7l:l<4é1 ace. a. Tod chill the mat é]r/‘?‘al s, keep razor
bl ades or m an@ggone bl ades, 4iiye forceps, and3 pre-label ed ganpl e col | ection
vials on dry ice. 2. Take frozen human cancer tissues from-80C freezer and
transfer sanmpl®idmedi at el YWtk o dry ice. B10Pl ace frozer/¢issue to

wei ghting bog{.on dry ice, teenel | piecegyof frozen tissye (10 i.tm
section x 3) using razor blade or mcrotone blade, and transfer the tissue
into pre-chi |Rendl @idd pre-| alfe-&d sanpl e coll3enid on vi al usimgnyrze-chill ed
forceps. 4. Close cap and keep it on dry ice, 5. Place collected specinens
into a doubl é1§2¥84 ¢ bag fi%st and then i Md%a Styrof oam®dnt ai ner
(primary cont@jjper) wth adeguate anount ofpdry ice. a. Usggat |east 6-8
pounds dry ice. Use nore in the sumrer nonths. NOTE: Exact anount of dry
ice will be detarmm ned after6dconsulting with4a shi ppi ng cdhpany. b. Consult

wi th shi ppi ng.conpany for t i ht ernational ,shi pping process,for necessary
permts and %é@g??ént ations. "B n/a 524

Melanoma 17-30 0 n/a

[0308] c-Met has been demonstrated to interact with and phosphorylate kinases such as
RON, EGFR, HER2, HER3, PI3K, and SHC. c-Met may interact with other kinases as well,
e.g., p9SHER2, IGF-1R, c-KIT, and others. The multiplexed protein microarray described
herein may be performed to interrogate the status of one or more of these kinases and their
pathways using the a patient’s tumor tissue, whole blood (e.g., circulating tumor cells) or
FNA sample. The results of the assay enable the determination of the correct anticancer

therapy for each individual patient.
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c. Do not use wet ice, or coolants (i.e., Cool Packs). 6. Make certain the
requi sition and sanple list is placed in the box, but on the outside of the
doubl e bawyo0 2612/08833ar el y seal the container and | abel "Frozars20in®sises Do Not
Thaw. " Option #2. FNA Pr eg from Frozen Tissues: WO

jod

2012/ 08d93¥Criiggzrial RGH Bpulication lee WO 39 EHOPRAPANWBigh dehereingrepsrorpted by - 80C

ez AL SsSPPL KRSy TS AR Y G FETRRES o2

tissue. idvenfibA featepdreimifg HexbaRsishand/or htivpesd Qitoeef dby fpasshfehatke?d ©r 25
gauge need| e through softened frozen tissue 5 to 10 ti Ret ur n_r emai ni ng

Sanpl e WWIKT: HERA/GORE SHERD HpBe IR EriEKA L LAt & Fdol G EdR; BONicak T P4 Ks ¢ h

| hol . - i | | i -1 ni: i i nt
Phelno) jsife, VEBERD, TROrRLOMOPEBIRY, flfiofiohBEHRA; Rtcibr Sfdlifaks on 11O
( Pr onet hadshdiapohaiwsrises; thSproxbhityg assaCAlicrobiirgpfonset clobhtegdons ytengldeethe

material s .gently mxing the content. 6. Hold the FNA collecti.on.vial
firmy gt nflﬁal?yﬁalelamre "S5 PABFYat 9-}\(&@&@?@&@%&@ 7853 OB BV o
through &ghbd ysichts(WRs %eéllxoﬁd% Q886 GRANHSvd detiPASE LAET and VERIFEEE Wik ! ect ed
specimens into a double plastic bag first and then into a Styrofoam
cont ai neongpspomdery wob heed meohbinatidn GFBTKPactietedn. ImPonigutly, the prioxighityppi ng
conpany for the international, shippi ocess _for .necessar rmts and
docomentasyaneroohy pErngns aih b REd 8 sBleSEF S ShatE STRPEHYo LRy D) aced
in the @%ex&ﬁﬂ%le%‘cﬁeﬂ@ vath sotidtec@t-NRhe, deuipRe, HROEGER she@dbelakgaliththe
contai ner and | abel wi th "Biol ogical Specinen."

combination of Iressa + XL.880, while patients with activated c-MET, VEGFR2, ErbB1,

ErbB2, ErbB3, and p95ErbB2 should be treated with Tykerb + XL.880.

[0310] The multiplexed proximity-mediated platform advantageously provides single cell
level sensitivity for detecting the activation of RTKs such as ¢c-Met in a limited amount of
sample. As such, tumor tissue, circulating tumor cell (CTC) and/or mFNA samples obtained
from patients with metastatic cancer can be profiled to provide valuable information for

tailoring therapy and impacting clinical practice.

Example S. Serial Profiling and Monitoring of Cancer Therapy.

[0311] The expression/activation profiling of kinases and other signal transduction pathway
molecules on a serial sampling of tumor tissues provides valuable information on changes
occurring in tumor cells as a function of time and therapies. This temporal profiling of tumor
progression enables clinicians to monitor rapidly evolving cancer signatures in each patient.
This example illustrates a novel and robust assay to detect the level of expression and the
degree of phosphorylation of receptor tyrosine kinase (RTK) pathways implicated in cancer
and demonstrates the advantages of using such a therapy-guiding diagnostic system with
single cell level sensitivity. The assay generally relies on samples such as tumor tissue (e.g.,
lung tumor), fine needle aspirates (FNAs) and blood and achieves high sensitivity and

specificity for interrogating the limited amount of cancer cells obtained from such samples.

[0312] The multiplexed protein microarray platform described herein (e.g., CEER) can be
used to interrogate the expression/activation of kinases and other signal transduction pathway
molecules associated with a malignancy involving aberrant c-Met signaling (e.g., lung

cancer). As such, methods for profiling cancer markers in cancer cells found in a patient’s
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[ 0315] The nul tipl exed proxi mty-nedi ated pl atform advant ageously provides
single cell level sensitivity for detecting the expression and/ or

activati omoah12RBgB7and t heir pat hways over tine to det eeCTalsanigmssse€curri ng
in tumor cells as a function of tine and therapies. This tenmporal profiling
of t unortusphatitsye, whaje blopg opéine seadlnepparasd FNA) samplsiprengdofalvademsighs e or

ot her sanpl e ol Slicdsk FnoS AR iahiiRlsl PR3 (J & PRI QN AR ALY EUBLYT NO
cancer sl gnatures i°n Peach pa&ient and)provides vaT'UADTE T AT et on f or
tailoring$therapy and. inmpacting clinical practijce. anple 6. Sel ection of

n Ex
Pat i ent J03EH TAeANARMMIARE eranpte.dRRPHAISISIVISHC PlopaeatyF N s3BRICHMADPEgi n by a
C;ene EX 1 1 0/ . 0, . 3 i C
Comor & AR ORI WA Hie ARPHABE K hRridgadn Rl RELRAAILE | o)
Corr ect wdsygdosiribedherting efgl, CHER ofAlarnagivelyi, sampipofor aathwiap ahalesis nanbe
deci si ons hecause current th raEi es are base Iargelly on J[QI atom cal site.
For exarfprancdyizem fiagph eg%%ﬁﬁﬁa Bpectionihes peaemyne A dtozar RNy P Upat ent s

Wit h et aghatihGad 40 3iseRNeeliont0isWRLh A rdRAGkdthod foP Mok EERRYNGQRS Stent with
that given to patients diagnosed ) 2012/ 088337PCT/ US2011/ 066624 initially
wi th | ungbssanedprofBaianapdie vdykttherselativelyurhe-inbasi vear M Apwocedirei is 8 fireferredhe

Rosetta Cenom.cs, CUP assa ich .classifies cancers,and tissues of origin
thr ough THESSRERYEringFaRes EoiReE SRt arberREYGR = i Bs0doN SR o g,
PCT Publication No. WD 08/117278); the Aviara DX (Carl sbad, CA) Cancer TYPE
| D TM ad8314] HrozrriipoRspapies meyheeseded bsdhgfollovang mcilkadses 92 genes to
identify the primary site of origin for 39 tunor types; and the Pat hwor kTM
Ti ssue of Origin Test (Sunnyvale, CA), which neasures the expression of
nore th t160 nes on.a 'ﬂ:r array and conpares a tunor's gene expression
"si gnat uEE X dgar At eRe LR %nown tissue types. Once the patient has
been identified médph plAgiclwiighias bbdi®ntdry fdeCinGlhiBh E4BFIY cGRNE &Fill tARLNRY
activation profiles can be used to select the appropriate targete

t herapi es to incl udle Tochilhéha matgriphsrtecn edverblades grosierjtompblatey. fivgi ng
protocol provides an Gxeapl.an-BAGA TRAN Ay ddien RIS figyent i on wherein
gene expression profiling’is used in co unc]tl on W th acti'Vation state
profiling to gelRuke fidzen Appadparicai isstiay fsah e Chedeagyandrtrapofiebsanaileson of
targeted therapies for the treatnment of a malignancy involving aberrant
cMet signaling sturedidely ontp &xie%er: 1) Two or nmore glass slides with 7 | am
thick section i . el ol cal : f e

bi opsy, from g' %?%s%%%??g%%ﬁo%g’émgé’?ﬁeﬂy# %(’)E?ttshielau é%%%gﬁgw%?ggsg cells
are fixed in for@alinnseatidn e3heasdeehzonblads af fictotofcPEde, Lnketradthr thooiabe sl i de
of the same tunor is stained wwth H&E. 2) A [i)at.hol,o ist reviews the H&E
slide and i ndi cdbt®retsaillsd @ad prs-lgbeledpanarle soflactpn visk ueng prohyied forseRp-assay .
The slides ar i . anal ysis. 3) The test report from
Aviara DX i nd?ca?@ée %aﬁeﬁpggé@t%gwgrebbabl e sites of origin as determn ned
from a k- near éstPlaci gihibard speaingaissntaradioablerpdabtic g firit andidrenvetd.a As a

non-limting ex le, if the ediction for the patient is e lung as the
t umor of unknomﬁg{gﬁﬁ%?o tﬁ@ﬁlﬁ@ﬁfl@ﬁfc tqig ?’V“E‘@Idfg@aé%?m‘b‘@tﬁgg@’s@%d for

pathway activationg 4)scTHMREt 68lpbindstird ice. TEhhor@iftHe AR thdnigMm bl ood and
prepared for analysis as described, e.g., in Exanple 1 of PCT Publication

No. WD 2011/008990, whi cNOTE: Hexael amount of poriat wdll by detefenechefécricansulteng
entirety for all purposes,, A %ernativelﬁ, a fine needl e biopsy can be used
to prepare a tunor cell &¥PPASRPPEE GBREYhed, for exanple, in Exanple 2 of

PCT Publication Nop WEmRARWiBOBHPhg sdmfeRy ifsr the iiRématidiaPEHpFiaL prbcbYs for

reference in its entirety for all purposes. The cell preparations are
assayed as descri bed nesesspiymsFmisxatfpdasumentiatighianpl e 2 herein. The

activation profile_i in L.mdar s described in Exanple
WD 2012/ 088337PCT/ &sg%‘ﬁ?ﬂd%gé‘%ﬁlc‘eaOIgcrO%Exggsr@F'e@erqlgarrcgugn. The appropriate
target ed ther apyMake aotali thatéquisitddn dralrgaipadlist heglagidas thcsbdxhbit aethect ed.
Exanpl e 7. Data Anal ys&tz1 f or annti tation of Signal Transduction Pat hway
Proteins in Canc®itsi¢ee]the dpepdabie This exanple illustrates the quantitation

of the expr essi g an Qal AE b Phd BHE- 10k 918, ODIRGETANAPYL €S Such as

one or nore signal transduction proteins in a biological sanple (e.g.,
bl ood or; tum)gé t'; zggeg Egai Est .Standard curve generated for the
parti cul {1 . e_n 1SSUES:
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[0319] In sone enbodi nents, each CEER slide is scanned at three

photormul ti plier (PMI) gain settings to inprove sensitivity and reduce the
i npact ofweabiuwmssizon. Perkin El mer ScanArray Express sofPCharseotidecaseed for
spot finding and signal quantitation. The identifiers for each spot are

i mported fromla Takedmizan hymary canicet tissugraffom +80°€. freprer and-tiagsfist sammdel visdsudy
speci fi c nunber . bh clinical sanple on a slide is incorporated into
the resulting da gﬁesdza?&y[ogéf%]&l n ot her enbodi nents, background corrected
si gnal intensptiSsnf¢ereakefoaddidh hrocediephliondt & slpaddsorpkttritefbril0 niihieb tccat e.
The rel ative fluorescence value of the respective reagent blank is
subtracted from¥Hehthedipre. Several quality criteria are used to filter
data from furgh i Sl j i, SPQtyaf '
coefficient o?' \E/)fg\rh?g?l%ﬂé% g?%‘%ﬁ@@%ﬁ’%ipg}af%fz‘é%aﬁv@?%??9538925%{5%%68 leand
the intensity ofthtodugh sedgedifroatatissuc FA320 finfesr Reacinreass@mylg sansle giad italdfy
standard curve can be generated fromnultiple (e.g., two, three, four,
five, six, severf®wetc.) concentrations of serially diluted cell |ysates
prepared fromyceflpd thOENASUELHIASoIMXGEBial HERIhRASIbI. VE) . SKBr3 (HER2
positive), BT474 (HER2 and p95HER2 positive), HCC827 (c- MET and HERL
positive), T43D IIpreniflabddsues shouldbe colEEEidr hyodiact wgdctiommds the cpiFedion vial

stinmulated with HRG. (HE sitive). Each curve can be. plotied as a

Functi on o st arianaitipenty ROS ity e SE et YProS Rt Bha bR Sy
(Conputed Uni t) .Dithe, @l/?g D &A¢hsBeolldcted i side fhiéHaR B HIBULMiGHE 8l RAtehbPL) by
nonlinear regression (Ritz, C. and Streibi J. C J. Statistical

Sof tware, 12, 61-Bold oSN collgetian viglfemis pythiong handjang performeapidifinges ons of

t he capture anti FRitting i ' | e e
statistical sof ttggpg ?ég g)alcs&gi{goe&(S JB%&%?’%%@%% Q%r(g(ﬁjﬁ%gf%ﬁl(?Q?&B\R(?Sal%ééa%gég)and
envi ronnment f@r Bhatdoslettedibpecangistintog. dodbkequntiatbag firdtand Hicatintstal cal
Computing, Vienna, Austria.. | SBN 3-900051-07-0, URL

http: // www. R- pr o}t@ofodss gopino@amary ity &igvetol Basksmet eri zati on of the
mat hemat i cal nodel

a \Y : : e
constrai ned, whil eaéar%]&g?%% sg;ﬁy(g{aggefogne& glg?é@gg%nééﬂﬁo@gwlagg&c?%? gcti on
poi nt. This process caaeBeryrpepess adl doumeawho®MI gai n setting of 45, 50 and
60. This results in nine standard curves 2012/ 088337PCT/{ US2011/ 066624
gener at ed per °a 31]§P,Cefr‘iaﬂht?”?ﬁ?“é‘émé‘?qﬂidisﬁﬂ?l%ﬁgt&é?‘if%én%ﬁt?%o N RHAC t hr ee PMT
scans. The bui l tgjtfidd eHPdaNAY bad) the assay allows for one or nore of the
di lution/scan conbinations to be elimnated if the fit of the standard
curve has an B2 SJasueslyt $rahthg costamarandhlabeliwily ekl gsabSeagireent.” pr edi ct i ons.
[0322] CU Cal cul ation (based on standard curve) - The i ndividual
predi ct i[oBEs|f I Oke Rakhlakd phisttpnetlideCplaresn §@adtagecusBairouides anglclkedy
dilutions and 3 PMI gai n-set scanni ng) can be conbined into a single, final
pr edi ct ileyel sEsiivatydhr dtecding theoexpresyionengdgeagivatig ohRTKs apththeHeathveaydar d
curve i . I i i = Unjets. on it - aX
e eSS AR SeARTe o GIOF eIl b3 AUREIHYr A B il B
(QU). Seecmperal profiting bf athavatage goby phdomiiaghctiidrsmpEngaf moatiede onher e
the weights are determ ned fromthe sl opes. Spgcifi cally, the weights are
sunmed, 4R saRely Q6T Hinei apicy ehnigiappiogRenig aatidly s vehvingsfadpd singied by t he
total sl : : o i P et = kpown
contr ol & LI ST AR TR, £ R e e B P YA E s St
Pr ot ei n paaddicAct i vated Protein Levels in Caucasian Patient Sanples of NSCLC
[ 0323] This exanpl e denonstrates a nethod for the detection and
quant i figcainPIe 60fSeRcabR oNPABMAS $or TredBnb AN tbr DEfEPMikdtFohUSFP MaPS TRYud r om
Caucasi an&&e} ients presenting with non-small cell lung cancer (NSCLC). In
one par tafdigin hyrbEanerEnpression Banekent net hod enabl es the detection and

nmeasur e of ,expr ion,l evel s.of a ral i f bi r.ker oci ated
wth neapelolo ARFBETRTT Aat B Fhr 8 BsRle Rt ol o AT Bl S8R BEPC
and CK. chhéer@EuhiathvwaaptiadsCUP) eCorrastdligpnasib bf thettRoud dheeign Bfimpettalt imnd
activated (e.g., phos horylated2 protein in the same biological sanple
har vest éEFa’fm@\%dﬁClﬁaﬁ use quirishl themgpies pesaged lapgebpon anatoraisph sifen For

enbodi i t i k: 2 . ein
ovel s gormpleREd R ST ik GurtENEL RO AORT it AT RN ® e
The expreassirevhol vemdt dedfit fitoint ihptapy fcohdistérervgthhthatngl verooi fatiets (iagaosed
truncat ed, phosphoryl ated, and/or nethyl ated) proteins can be detected and
quantified. The expression |levels of t protein can be quantified by
conparison to control proteins, such as but not limted to 1gG and CK. In
certain enbodi ments, co-expression levels of a plurality of oncogenic
proteins, such as |igands, receptors, and downstream signaling effectors,

o o o F A/ o v e -



Exanpl e 9. Detection and Quantification of Total Oncogenic Protein and
Activated Protein Levels in Asian Patient Sanples. [0327] This exanple
denonst r avexor/oseisnod for the sinultaneous detection anaCyaseeiifoseat i on of
oncogeni c protein levels in malignant tunor tissues biopsied from Asian
pat i ent gnysiely sthi laeg odncer. nomtablenlsteme inclydgnipt @ahea dinfidee.aie Rppetiene

part i cul @l Gbod Fant.y SAGRIESAR! AELR Aty ANARL SPod e yflel ki AR andoe
measur enent o expresgi on levers of a plrurartty o %ncoge%n C protelns
(e.g., aM=dxprtisih, pateiRe of MERSRNRIsKee, SECPCANRUHESIIESNVEWIO @1 EXITRRSEE ON

| evel s of their activated ée. g. ¥rg}lglosphor yl at ed% forms in a biological
sanpl e Hayiged s dCrildndat) enrcer [KBE [P ¥aswy. ppBIdICRbasedroxaressiehpsay nent s,
total a [ [ : : t ' [ o]

ot or rod g VB BRe PG ERL BB R oD b T R engen
and nodiHRatledork™ &issud sfudigain dedst (Shogplatey; ¢lA91 whlich ardéoes tie tehylesti@d)f powet ei ns
can be d teé d and quantified. The expressign levels of the totgl protein
can be dg%{hf Oﬁg@a%eﬂ & BRIQFTOOHIG GIPArHS BHeD 6%‘8%’@3‘?’15“@%*)0@8%‘6&3}}“@686&2}2“

control RERLHI1H UGN tRSue (PPs. Tce kildPatieht el bb&Fdchib&o iRt lﬁrY%é’s%Qe_”t S,
co-expression levels of a plurality of oncogenic proteins, such as |igand,

r ecept ortssucarichrovam straa mativgryaiciivgioafprelticn can becesad besalesa therapdropmidtedi r ect | y
conpared a bi ol ogi.cal ,sanpl es., [ 032 I n certain enbodi nents, the

bi ol ogi g%ﬁgg@ﬁ qr@’sl%‘géﬂg}%e 1111&86 ﬁ?ae@%ﬂttscﬁ%%%ti on can be isolated from
patients with NSCLC. Lung tunor sanples harvested fromthese patients can
cont ai n [83¥7lvalhn@llgwin pretospk ovidasamesawlay senbailintent of e prrscitipgaéion

nhi bi t . ‘ . . Lt h oo
oo ot andieriD EpER e s S bbb RS 96 B RRRO R Mol ey o 7
Wit h seceohdethy apfropdatditargeted ertplyancembindB30Hf thrpeeirth@upicefdrakl ti@ihsnt t he

dynam c range. of protein expression detected using the CEER assay can be
cat egor idediganehipsvaigpheEa chis sissalngsegh ghlwESamETat i ve Fl uor escence
Unit (RFU) val ues. T : [ - ' : be
1710, 000 REU 1 o TR Rl it RERRRRSL Y SEE sERAAIO ARG an
36, 000 and above shfically @by finc @x@tleBBhOY) fdim HEREistaeik avn&lard OBt fiosn
defined as | ow, and above 50,000 is _set. as nedi um expression. For HERS3

bel ow 5, 000 RFUs thespatishti thspeerlisois Bxqstiadeimelin apdsoreddedyparatin (B RRdi um

and over 30, 000 i i1qh: i I I | evel of cMET is
at less than 10,(%}?wﬂg{lf;onlrlr@élﬁg%%ﬁfgﬁﬁgg@ggﬂgg%,ﬁﬁsté@&aﬂ%%ﬁhi gh at over 40, 000
RFU. [0331] Figurlepatholbgissteratveshd H& Fhlramnd irdicatps thé arex pr essillentetl dwel s of
HER1, HER2, HER3,. cNET, I C, a CK in 29 Asian.pati t s les with
NSCLC. In parti ciis ?ncaﬂgﬁh%%%ﬁax-ﬁ&%ﬂﬂﬁ%h@é%&ﬁ%&é@f?ﬁﬁn% &'s of
HERI, and oS! 3P 888 RGok i AYeks DO nthEERs LD SR pETbIAes ety

percentage of patients sanpled co-expressed high levels of cMET and
out of 29 pati entas)icteThingd from sk-noarestasighbor anaktsisdypd penrébetimads dariGalucasi an

atients, wherei 27 out of 51 NS unor,. sanpl co-expressed hj,gh | evel s
PR LVET and modi Oy netelifineSamg ot hipmtichRi T IRe SRRER RSRAL A S
provide nore ill lﬂﬁﬂlé@éﬂ@ﬂln@\fmbﬂginﬂﬁﬂgﬁtiﬁﬁ@umbﬂf@ls%@ﬂb@%@s@&%%ﬂiv@@

rom e

profiles in the tissue sanples ian patients with NSCLC.
expressi on | evel $céeiione grouped into three distinct categories based on

t he extended U om . Fi aqur j . synmary
chart of the g?p?égflsqyggll%(:etgf’i(ft@%gﬁﬁgﬁ%?ea%@,gloagﬂg? 6%?\{%’;%%&&5 agi gure 5
shows that |ow exipsceidsd,ag. oih KxXNMmplevast POT tPuplieitiah . WO 20h&/00890y, tvhah Asi an

patient sanples. Figure 5 also shows that 4 Asjan patients with NSCLC
expressed medi umit RYENINGOIPERETG by Aeferanghin igstiscty forgtmpurpasey yp Kergatively,

illustrates that ,t - i '

exhi bited vari ablaeﬁﬁ%ﬁgﬁ%gb @%ﬁf‘i@g?%@%@@& %ér%p%éfr%ﬁ )l egf}megnfg? t he
29 patient sanpl esamplhj iniExachphd 2 bf PEV dlublicitiowEERAVArkd 1 3/008390e mthschds spl ayed
noderate | evels. ., WD 2012/ 088337PCT/ US2011/ 06662f4 1a | e 13frh Deltlecti on of
Activated Level s SFULIDEPTPORERY by fgEsmence by entiregy fopall punpoges. ghggell ghe ang
CK'in Various Cangghrdtehd alkiaB@Sed LQ&@@]}ibeﬁhh%itﬁéimh%}E@PHPE%rﬁﬂE eSetdie
detection of activated (phosphorylated) levels of cMET, HERLl, HER2, HERS,

| GF- 1R, c-Kit, PIMKactsrGonmbitKiprvetvetadan animidaeesnneedy desénted if Ekbhmpleng
CMET stinmulation or inhibition. In some enbodi nments, the presence and/or
activation state of oncogenic proteins correlated to primary and/or
secondary resistance to EGFR TKI therapy can be neasured using a proximty
assay such as CEER [0333] In one part#' ul ar enbodi nent, cells froma human
cancer cell line (e.g., the NCI-N37 ce | ine established froma |iver
netastasis of a gastric carcinoma frompatient; Park et al., Cancer Res.,
50: 2773-2780, 1990) were treated wth different concentrations of cMET
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anal yzed proteins. WD 2012/088337PCT/ US2011/ 066624 [ 0336] Figure 10
illustrates the difference in protein expression in HCC827 cells follow ng
HGF sti mwatznomssiBirgur e 10A shows that the expression | ecelus2afi/oatd vat ed
CcMET, HER1l, HER2, HER3, |G- 1R, c-Kit, PI3K SHC, and CK proteins responded
to varyi ng HGF | éwslbxamplagubereing fhiclappropriate dargetad thormy acpmbitadian efVET
effectively, mhik§_egdhg§ %%qeﬁmﬁ%&%aeyGF decreased HERL, HER2, and HER3
activation, as deternine pby the iRerdased EC50 val ue foll owi ng HGF
treatment. Figure 10E illustrates that HGE and cMET bjnding interferes with
HER3 actlixAmplsd. Data Amakysisden Quansitatipnof Signad Transdyptiopdaghwpy Frotejngip es
10C andéégﬁgr(%ﬁ 37] This exanpl e denonstrates that cMET interacts with
HER1, HERZ?, an ER3. Although the interaction is weak, it is sufficient to
t ransphd8pir yTlat exanple dbtsirai@s ¢hehdpRititatiiRA! tha eelpreisk andfreractMEbnbe vedksoft o
HGF, the conplext forns stable honndlneisﬁ§g%ch do no LntEE ctﬂgith ER1,
HER2 andPPRIEREOTTARAY SIS ES OPfoBereigr! B e ratedl HERIOLIEERIMARD HER3

upon HG,$t ibYddrit@for % a0RIg8indtls staRlaRELIrOD o Her AR fof ARSI LNMInIRRS GPY _For
a Patient "Wth a Malignancy | nvol ving Aberrant cMet Signaling. [0338] This
exanpl e idemdhstrates a nethod of determi ning the selection of an
appropriate therapy for a subject with a malignancy invol ving aberrant cMet
si gnal i ng3197hemehieethiodiM@ss ¢astPORERREJE caSRIAN{RES pHodsrh@lfl péquMgz)ng of
anal ytes of signaling transduction pathway proteins (e.qg., HE%l, HERZ2,
HER3, cNiain sCHEs O iRiove squsgikity ghd redyeachRImpyat et peturayperRakin Elgegat ed cMet

and/or t i i ' : ry bl anpl e I . g.,
the Co 1 SHBRET SaPESloled R SERIRE0 A R BT RLSRRRLE I 0 aE T,
herei n. fbneatddpdt @8 impdredexim e GenoPika0tiwaiki Ogulpfilef Mhe dg-iddntikKicdamas and

ot her signal, transduction_ pathway conponents on a serial sanpling of tunor
ti ssues SPEGHE AuBhe; for cachbipicabsanipds o p ids s frmoRrarated i therangidee &ttty i ng
in tunor cells as a function of time and therapeutic reginens. This

t enpor al[0320}f i Ini atlger@intodmuenty begieessidaorectath kesalohiensioesars averagalnfiot or

rapi dly evol ving cancey. si.gnatures in _.eagh subject. This exanpl e

i 11 ust ! dEREalg O e i IPHE&FF&% Cge I Rorgaghee Y%%%ﬁ%ﬁesg USF &eneent a
subj ect '1Fadkeis RERtFrdh BA AN BDI D ERQEral Bul P 9% AR BRSO PGl dr\Rld PsmPr of i | e
of a plurality of signaling pathway conponents in a subject's tunor tissue
sanpl e. fpOBSGhalisisanaheing limiits on ghaespahfsiognring, qeafficent ofwarkatian ded spghancy

i nvol vi ng_@aber r ant t.signalin such as, -hut not limted to, carcinonmas
of ' the BrRRer SYUFPR uRkEOGA PR B HGTuRS of BB bk hyr o a, “and
non-smal |l cell lung cancer (NSCLC)) will likely respond to a cMet inhibitor

due to d¥P?HssFurrast as9pR3 signapddstadardaviste ¢andissienprgted fepme npyttanle (4.

Exanpl e f i.nhi bito ] L [Myeal al
ant 1 boarsd: HEAE ol ndi ot oo b8 pombbisB e MRy S b B b P REL ARG,
smal | ndfr@n utlelingshsubh boMD-a68 HER | psitite)aSK BRQEHR?2 Joditi 33 ST TEOEHER?2
PF04217903, SGX523, GSK 1363089/ XL 880, XL184, M3CD265, and MK-2461, and
conbi natandmSSHEBLa9FitiVE). BiSS i cAdbEapd BER]gtaseye). ity R ssimpdatedwith d GF

i nvol vi C i i i L i will
| el y reaEBeRofe) Mkt ammib i et ah R OTHER IS} TRRSG & e
cMet . | mplytetd amnduhaionad pantl iofensievp lesententrvientdeoved witsaf UdQbmputed a

mal i gnancy...i nyol.vi n berrant. cMet sjgnali.n as NSCLC and. expr.essi on
o Lo oy TR skanin PO IS s BE Rl PO (BT haopl hr iy Wi
expr essi@nnafsueides, jand IJHS‘EEESSM koynanet fren -nqaob%)wj ﬁ&ﬂ%ﬁ&ﬁ@%@ggﬁﬁﬁee nt

w th a malignancy involving aberrant cMet signaling suc [C
li kel y rdskiponsiofithe eaptietaniibdrybiHiding dueartied ewstusingtR,@n opfn stvsee ftetisgical

phospho-cNet) or, co-actiyvation.of .cMet a HER3 (e, Q. hospho-cMet and
Phospho-Piale ek Bk nRR:t 1M R PR i e BRSPS EEkeel g
aber r antcogddatingi RyRahrdagos Bt StastiNSCdmpuitink, Vieked, YA usap ISBIN 3000008 Mot -0,
inhibitor due to the expression of truncated cMet protein and high

expr essi @Rl bftpymmew. R-project. o { HYB) Ja shoersoid qvos hrtagsterigption ef thal i gnancy
Sxpr S, . . S a
ot 1 AR AT hof It IOR o RSy Mol Rt B Yol BRRRES 0, ®

expr essiwiiloofack Nation ¢candrabhved foram-ihdivi duahig flectamplognt. Jhpairo&nt cml bhdh a

mal i gnancy i nvol vi ng _aberrant. cMet signal jng such as NSCLC wil] Iikely

r espond teRsaie B e RV igﬁ’@rseﬁ%'\éﬁ?é% %ndeéppgﬂg%reéwt%&ﬁdn%%tﬁ%ﬁ GHYeS n” an
additional non-limting exanple, a patient with a malignancy invol ving
aberrant cMet signaling such as NSCLC\MjI likely respond to a cMet

i nhi bitor due to the expression and acklvation of cMet and HER3, along with
| ow expression of HERL and HER2. [0340] This exanpl e denonstrates the
determ nation of whether to adm nister a cMet inhibitor alone or a cMet
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MECD265, SGX523, PF04217903, 1NJ38877605, and conbi nations thereof.

Exanpl es of EGFR inhibitors include, but are not limted to, Cetaxi mab,
Pani t unmurwib,20Nk8833amab, Ni not uzumab, ErbBl vacci ne, Erl| @Cirnisko11@eded i ni b,
EKB 569, CL-387-785, and conbi nations thereof Examples of VEGF inhibitors

i ncl ude,geberatedimsr pwey.|fram theee ditntioeobedprurrantifostyasdithpe PMINE88S8, TNEGF- Tr ap,

(Neovasi 4 TGRSR ancy ! ety oo 85 ahs PRl S AR S td”

Non- | i mitel ghignieatadrifites fiodf thartaitkRd cnet bdearPR? ROHAB0HS ane tiafsiimiphovekKl - 272)
ACA80 (BMs-599626), BMs-690154, PF-02341066, HW81-36B, Cl-1033, BI BW 2992,
and contihsdreHPredieions [0342] As a non-liniting exanple, a patient with a
mal i gnancy i nvol ving aberrant cMet signaling (such as, but not limted to,
car ci norf@322jf CbTeCdiaéaizm (bhieden, stdndang cugay trThe, 1n<d1vairuyL prididtiens, fram dadhtofr oi d,
and non- mal | g cancer) w.l | kely res to and should receive a
t her apy %ﬁrﬁwa«gﬁ? ﬁgvss et ipi b rody diSEi draet @ﬂ[ VIS S%Pméyarabq ect ed
ther apy dusitd ihfde %l@%ﬂal’ﬁ%eﬂ&ﬂof?f F&EER }é@f@m lagg%fth%l RR oWtk chet
expression. In one particul ar I nstance, a pati ent a mal'i gnancy

i nvol vi rsgandb@rquavﬂls@mulamdgff@ls sk@es&tﬂkeaMMmW dnl theixkeliy /eedpomitsio a

conbi nat t her i si ng a.cMet an EG-R i,nhi bi t or due
Lo expr dig ?%wnaﬂ%gﬁ%ftﬁggw%ﬁmﬁ? CRRPUREHRLGED SRon s Sl e fha
patient tWe pledlctikR ¥ cBRulaBSl fhemtthd Reidh&ADHASIMIAR frbﬁrtﬁ@Moﬁ@"ISEbéﬁeﬂlﬁ cMet
i nhi bitor and an EGFR i nhi bltor if co-activation of HER2 and HER3 is

det er mi ribeweightstise panmedhtand ce¢hprintsiagpica 2 waghiaptlde itaslope dividedgatthent wi t h
a malig t t will likely
Feapond 0" Hobfed ol Al B8 b4 e e SRR R 1B et ed ¢ her apy
due to co-expression of cMet, HER2 and HER3, in addition to_activation of

PI 3K. | rExameRIs Sy Qfé?"ttlo&ﬂ“élrQPi‘fstf%@@“ OﬁTﬁéﬁth‘Fﬁogﬂ“ﬂ?rat%Pl‘@M%? eflnvol vi ng
aber r antp oWaL 1SV CAH e RGP ASen lé!NﬂNiJ; @I y respond to and shoul d
receive a con‘g“l nation tﬁer apy conprising a c i nhibitor and a VEGF

i nhi bi tdﬂ32ﬁle Tlcus themer demssstoresandethod forald dn1eccb1foncawéquandicbiﬁiﬁsof @beny with
the expre %nd activat.ion of VEGER1, VEGER2 and/or VEGFR3. | n another
non- | i ml?Y NgRaRHER! tOp HpsughPiopsieh gmGaUCAT AR PR ASEST NS WHB PPAsEal Vet

si gnal i %IIQMa%@erWO’)‘ 1 o A R BRI R8N IRE pRABRGRGhOD bl MRS Wi | |

i kely respond to a conbinati on therapy of a cMet inhibitor and a

pat hway-dgtacton et mhe&uaqment pOeqgEssion lavatoeltd plriaitng Bamarkices, asquﬁ@d with with

arrallg i nvol vin er.r ant ignald-ng C , t |i.m ted
car arnorge iR of P BRLER% et Hig PR Py R e iy T

t hyr oi d,m&Red el Soddtdet GRd hua{nlﬂllf'gtlféaékﬁ‘e@éfdftmal hnd ddkieht¢d (&8 ppﬁ&ph&ymalybt

inhibitor in conbination with Iressa (i. gefitinib) and a VEG-

i nhi bi t droigineintee smcduipiogice] wmnis harnesicd W@F@Ue@teselun@ugnor tspYgur e 8) and

EGFR. I n another non-limting exanple, a patient with a WO

2012/ 08a3374?mnt¢8a@ib1drﬂﬁﬁﬁﬁéhtmét@maa&ys arg\delexthingd aloap matht actiMeted progeial i ng

such as NSCLC wi ||

respond to a ination thera th a cMet
i nhi bi t JFYClRUSEFrRY; tﬁ?@tpéwem&mrwé pﬁatﬁmélﬂay ISBS (F#I% m%% cxpgession

co-act i vigldofr Rhipetll- 1¥Fg(l§F d (HE 83%110315‘1% £ HERZ protein
(e.qg., pg%HERZI?. 1Exarrpl e 12. S ectl on o n'Igar rg ?ABased on
Mat chi ngn®hylhedepiotahs ndteeictected pné gsamificdn (Th&/leklatsmallevﬂs of thegratainNSCL C

Patients. [0344],.This exa ides a f y hat er
oot 1 BET REDRSIPO e T LOTIN: SR O ST e B R an bt din
llevel s idrtaml dnsidaithertd ¥BLexpicSSE fovBlis QP8 pRfalit %@’bﬁe’%g@ﬁe%&‘&e&@%@l@ hain
patients W th non-smal’l cell l ung cancer (NS . I'n one enbodi nent, the
present lrgendsdecsniaby, esd dmnsdl@ta@csngnahnanﬂeq’e@ras@méqmtermfneéﬁpd disithbn and/ or
activation | e\éel s of a plurality of biomarkers associated with NSCLC,

i ncl udi ngI Bt not linited to, EGFR ErbB2, ErbB3, cMET, IGFIR cKI T, Shc,
Pl 3K, AKT, ERK, VEGFR2, Src, FAK,  Stat5, JAK2, and CrKL. The nethod can

al so detl8325lankn it aipdiments, dhebiglogteal sanlesarad A thicpagsert recngion can be
phosphor:; i € r a
patient' lwl%gﬁ)oflp &%O?Ittlgssdg{}% B%&?E‘ rééginf IR%@%E §J$r eat rrLertﬁt )IL%?ﬁl%grtl&I{sl?rlg} | cell
| ung canssiic (ahd&@:@)acwatllngtgyn@&lmﬁakmﬁm&cmm With oyresifd Kingde iahibwer i ni ti al

response, .but nDst vel op acquire stance t due to
secondarr951§té%‘iestl% ﬂ%&ggﬂgﬂwn@ (egﬁégﬁ/; 83%‘8 ‘3 ??4)/%5.1%\4) #F ot her
RTKs. Patients stratified for nono therapy treatnent based on genotype
alone is not sufficient as other kinas contribute to survival of the
tumor cells, and thus necessitating inhibition of nultiple kinases.

Met hods: [0346] The Col | aborative Enzynme Enhanced Reacti ve-imunoassay
(CEER) |s a nultlplexed protein nlcroarray platforn1reqU|r|ng

-, = e . N T 1 N p——— "




Concl usi on: [0348] Mno therapy and patient sel ection based on genotype is
not an effective criteria for treatnent options. Instead, a conprehensive
pat hway pwof2ni2é88387ng FNA/ CTC shoul d gui de sel ecti on of papfrsoquioedees t her apy
(e.g., conbined or sequenced), and shifts in pathway profile should be

nmon | t or e?dsqcvzﬁtecawh @}iimaé}t @smﬁgmﬁ@%ﬂf& 0%d9pndyhic BGHR maatios s/ 98NS pasielsit

appllcatlons %H ecj fiication are herein incorporated by
ssomate(# W1 s?_lco aélllre %ﬁl stance.
referencé™as eac u I'cation or patent application were

speC|f|ca%%é and |nd|V|duaIIy |nd|cated to be incorporated by reference.

Al t hougH? f Bigutgol Wystraicsthtt levelhakHER & and EER2 pretemsivas vetydewan m%gﬂﬁmay
foill f
of i U%Lé ﬁl§ T QR §5e$ﬂ1§ﬁgé FomA aukidi %ﬁ%n% Ift 'o&f(tl{alfs?f %R%J{}%‘EJME?I 3 tP}ﬂ ot

will be y appar to those o I nary e art
the t eao}mmmpmised lt medinmetothiginlet élain meretthamsw‘aaxﬁg&spaainnit saoghidsi ¢1aF1gurrs rray

be nmade t ret W th tl fro Lrit or e of th pended
clains. b Y?Né’é@%%@@@@ %%s@ﬁhm& ffs; S ERtEns 4% £1oa et hod
for t her@méh%@d &ftht Rad. OFlgaresyQJs@ ﬁémM‘ﬁsrtIIate@ (HRkHONANSY d&scliD¥PhatbinGaRBET I ant

c-Met signaling, said method conprising: 3(a)detecting and/or quantifying
t he exprwsdicodet¢ct paiteinedprossiereini NS LO namplee wath KIRAS Mttatpmet sich as hutanos anpl e

| evel arlthi BGoatioh &P S REponRedtis Sruflii QRO uor BRIRAST o

7( c) conpay,i3ng ahdEDEEVIBs HloRNillusyRlond BHhR Hr@6il kpids§16n hRE d@bctsMetiner ot ei n
8and/ or HER3 protein in the sanple to (i) the expression |evel and/or

act i vat iN$Clevenonfamplae dnppisiculsr. dhast digared demopstiafe thiecxexgssiessivsh foevel

and/ or 3k ¥ 31ERS, e ShnEMENEan L USI2a INGhREe HRkERRBERLG i @ control
sanpl e; an

medium, and low levels of expression. Figure 4B provides a summary chart of the
expression levels of HER1, HER2, HER3, cMET and CK in the tumor tissue collected from
51 Caucasian patients with NSCLC. Figure 5 illustrates that protein levels of a plurality of
proteins can be compared to determine relationships between oncogenic signaling molecules.
Figure 5 shows that high cMET expression was associated with medium to high HER3
expression in the NSCLC samples from Caucasian patients. Figure 5 also illustrates that
Caucasian patients tend to have high cMet levels as compared to Asian patients. Figure 6
shows an example of two patients who expressed high levels of total cMET and HER3
proteins who also expressed phosphorylated cMET, HER3, and PI3K.

Example 9. Detection and Quantification of Total Oncogenic Protein and Activated
Protein Levels in Asian Patient Samples.

[0327] This example demonstrates a method for the simultaneous detection and
quantification of oncogenic protein levels in malignant tumor tissues biopsied from Asian
patients presenting with non-small cell lung cancer (NSCLC). In one particular embodiment,
the present method enables the detection and measurement of expression levels of a plurality
of oncogenic proteins (e.g., cMET, HER1, HER2, HER3, PI3K, SHC, and CK) as well as
expression levels of their activated (e.g., phosphorylated) forms in a biological sample

harvested from patient tumor tissue.

[0328] In certain embodiments, total and activated protein levels are determined using
COPIA (also referred to as CEER) arrays. The expression levels of multiple full-length and
modified (i.e., truncated, phosphorylated, and/or methylated) proteins can be detected and

quantified. The expression levels of the total protein can be quantified by comparison to a
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11(d)determ ni ng whether to adm nister a cMet inhibitor alone or a cMet 12
I nhibitor in conbination with a pathway-directed therapy based upon a

di ff er enc®Olzet28833713t he expression | evel and/ or activaPcomsteusbosod cMet
protein and/or HER3 protein in the 1l4sanple conparedto the control protein
and/ or coptrelaroteEnpica as, ot Teidimechiodeof 1eertam embogigeaisnca-pepressivnrleyels

' ' I - The. f ' | N I
o i el oy igeht B TSR Gs Rlah Bt e W didin nancy

i nvol vi ngfcatoey, cambe frehiredSinginAtcc g corbfarddh emorg bidthgidal saipplesne of clains 1 to
3, wherein said cMet inhibitor is 2selected fromthegroup consisting of a

mul ti - ki i phichi - ' i 1 R -
Tt boay 0585 BiXetabYmbadirheffi O3 ol NP Il ek the BrosefBRAGIAZm be .
t yr osi nasddatad$eni pdtichistvarh NSCRCs dlvagttedor saompldshhargsted gronotissspdtrgtsahn
ARQL97, XL184, PF-02341066, GSK1363089/ XL880, 3 NP470, MICD265, SGX523,
PF0421 7963t agiyaane gstic mtwaﬁﬁ%ﬂ%ﬁeeﬂeﬁmg}sg’&f'ﬁnafe I eSS [ ai m

4, wher eygcp@l IRARMGHASR! ardAsbia’Y with Hih&Stredstgn & O WIHRETRICHA thONSi sti ng
of Met Mab, AMG102, and conbi nations thereof. 17. The nethod of any one of

cl ai ns  IEGIR &utathoar BI%NM mirdainkyl dsspraated/with secondary or acquired resistance.

[0330] In certain embodiments, the dynamic range of protein expression detected using the
CEER assay can be categorized into three separate groups based on the Relative Fluorescence
Unit (RFU) values. The ranges of HER1 expression were established to be 1-10,000 RFU for
low levels of expression; 10,000-36,000 for medium; and 36,000 and above for high. An
expression of HER2 below 50,000 RFU is defined as low, and above 50,000 is set as medium
expression. For HER3, below 5,000 RFUs is considered low expression; 5,000-30,000 RFU
is medium; and over 30,000 is high. In certain embodiments, the low level of cMET is at less

than 10,000 RFU; medium from 10,000-40,000; and high at over 40,000 RFU.

[0331] Figure 7 illustrates the dynamic range of expression levels of HER1, HER2, HER3,
c¢MET, PI3K, SHC, and CK in 29 Asian patient samples with NSCLC. In particular, about
48% of the patients expressed high levels of HER1, and most expressed low levels of HER2,
HER3 and ¢cMET. A very low percentage of patients sampled co-expressed high levels of
c¢cMET and HER3 (1 out of 29 patients). This is in contrast to a study performed in Caucasian
patients, wherein 27 out of 51 NSCLC tumor samples co-expressed high levels of cMET and
medium to high levels of HER3. Figures 2A, 2B, 3A and 3B provide more illustration of the
HERI1, HER2, HER3 and cMET expression profiles in the tissue samples from Asian patients
with NSCLC. The expression levels can be grouped into three distinct categories based on
the extended RFU values from the CEER assay. Figure 4A provides a summary chart of the
expression profile of HER1, HER2, HER3, cMET, and CK. Figure 5 shows that low
expression of cMET was most prevalent in the cohort of Asian patient samples. Figure 5 also
shows that 4 Asian patients with NSCLC expressed medium levels of cMET and high levels
of HER3. Figure 8 illustrates that the NSCLC tumor samples harvested from Asian patients
exhibited variable levels of expression of VEGFR2. In particular, 6 of the 29 patient samples
exhibited high levels of VEGR2 and 3 patients displayed moderate levels.
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2 involving aberrant c-Met signaling is a nenber selected fromthe group
consi sting of 3carcinomas of thebreast, liver, lung, gastric, ovary,

ki dney, tworoixissznd conbi nati ons 4 thereof WO PCT/US2011/066624
2012/ 088337PCT/ US2011/ 066624 18. The nethod of claim 7, wherein said

mal i gnarl“@rsammdﬂvmgecaibeﬂf émivetedzLeM@ls of pym HER L HERS THERS.[IGJe IR, ¢-ung
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[0333] In one particular embodiment, cells from a human cancer cell line (e.g., the NCI-
N87 cell line established from a liver metastasis of a gastric carcinoma from patient; Park et
al., Cancer Res., 50:2773-2780, 1990) were treated with different concentrations of cMET
inhibitor. The levels of expression and activation of proteins associated with cancer were
detected in the cells using the highly sensitive CEER array. Dose response curves were used
to calculate EC50 values which are indicative of the inhibition and activation states of the

analyzed proteins.

[0334] Figure 9 illustrates that cMET inhibitor specifically inhibited cMET activation in
N87 cells. Comparisons of the drug response curves in Figures 9A, 9B and 9C as well as the
summary chart in Figure 9D show that increased inhibitor concentration caused an increase in
the EC50 value of phospho-cMET, which demonstrates cMET inhibition. Exposing the cells
to 1x concentration of cMET inhibitor dramatically induced PI3K activation, as noted by the
sharp decrease in EC50. Figure 9D also shows slight activation of HER3 in the presence of
cMET inhibitor. Increasing the concentration of cMET inhibitor to 2x induced a further
increase in PI3K activation, suggesting that phosphorylated PI3K in the experiment was due

to a cMET-independent signaling pathway.

[0335] In one particular embodiment, cells from a NSCLC cell line (e.g., HCC827 cells or
other gefitinib sensitive lung adenocarcinoma cells with EGFR-activating mutations;
American Type Culture Collection, Manassas, VA ) were treated with different
concentrations of ligand or signaling molecule (e.g., the ligand for the cMET receptor, HGF).
The levels of expression and activation of proteins associated with cancer were measured in
the treated cells with high sensitivity using CEER arrays. By varying the amount of ligand
exposed to the cancer cells, the expression profiles of the analyzed proteins were correlated to
the amount of ligand used to stimulate the cells. Dose response curves were used to calculate
EC50 values which can be used to interpret the inhibition and activation states of the

analyzed proteins.
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[0337] This example demonstrates that cMET interacts with HER1, HER2, and HER3.

Although the interaction is weak, it is sufficient to transphosphorylate and activate HER1,
HER2, and HER3. When cMET binds to HGF, the complext forms stable homodimers
which do no interact with HER1, HER2 and HER3. This results in decrease phosphorylated
HER1, HER2 and HER3 upon HGF stimulation.

Example 11. Selection of Anticancer Drug Therapy For a Patient With a Malignancy
Involving Aberrant cMet Signaling.

[0338] This example demonstrates a method of determining the selection of an appropriate
therapy for a subject with a malignancy involving aberrant cMet signaling. The method is
based upon the expression/activation profiling of analytes of signaling transduction pathway
proteins (e.g., HER1, HER2, HER3, cMet, IGF1R, cKit, PI3K, Shc, VEGFR1, VEGFR2,
VEGFR3, truncated cMet and/or truncated HER3) in the subject’s tumor tissue sample using,
e.g., the Collaborative Enzyme Enhanced Reactive Immunoassay (CEER) as described
herein. In addition, the expression/activation profiling of kinases and other signal
transduction pathway components on a serial sampling of tumor tissues from a subject
provides valuable information on changes occurring in tumor cells as a function of time and
therapeutic regimens. This temporal profiling of tumor progression enables clinicians to
monitor rapidly evolving cancer signatures in each subject. This example illustrates the use
of the method of the present invention to predict a subject’s response to therapies based on
the expression/activation profile of a plurality of signaling pathway components in a subject’s

tumor tissue sample.

[0339] As anon-limiting example, a patient with a malignancy involving aberrant cMet
signaling (such as, but not limited to, carcinomas of the breast, liver, lung, gastric, ovary,
kidney, and thyroid, and non-small cell lung cancer (NSCLC)) will likely respond to a cMet
inhibitor due to expression of HER3, HGF/SF and cMet transcripts and proteins. Examples

of cMet inhibitors include, but are not limited to, monoclonal antibodics, such as AMG102
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HGF/SF. In another non-limiting example, a patient with a malignancy involving aberrant
cMet signaling such as NSCLC will likely respond to a cMet inhibitor due to activation of
cMet (e.g., phospho-cMet) or co-activation of cMet and HER3 (e.g., phospho-cMet and
phospho-HER3). In another aspect, a patient with a malignancy involving aberrant cMet
signaling such as NSCLC will likely respond to a cMet inhibitor due to the expression of
truncated cMet protein and high expression of HER3. In yet another aspect, a patient with a
malignancy involving aberrant cMet signaling such as NSCLC will likely respond to a cMet
inhibitor due to the expression of truncated HER3 protein and high expression of cMet. In
another non-limiting example, a patient with a malignancy involving aberrant cMet signaling
such as NSCLC will likely respond to a cMet inhibitor due to cMet expression and activation.
In an additional non-limiting example, a patient with a malignancy involving aberrant cMet
signaling such as NSCLC will likely respond to a cMet inhibitor due to the expression and
activation of cMet and HER3, along with low expression of HER1 and HER2.

[0340] This example demonstrates the determination of whether to administer a cMet
inhibitor alone or a cMet inhibitor in combination with a pathway-directed therapy for a
subject with a malignancy involving aberrant cMet signaling, based upon the differences
between the expression of analytes of signaling transduction pathway proteins (e.g., HER1,
HER2, HER3, cMet, IGF1R, cKit, PI3K, Shc, VEGFR1, VEGFR2, VEGFR3, truncated cMet
and/or truncated HER3) in the subject’s tumor tissue sample using the Collaborative Enzyme

Enhanced Reactive Immunoassay (CEER) as described herein.

[0341] A pathway-directed therapy includes the use of therapeutic agents for the treatment
of a patient’s disease wherein the agents can alter the expression level and/or activated level
of one or more signaling pathway components. Non-limiting examples of pathway-directed
therapies include cMet inhibitors, EGFR inhibitors, VEGFR inhibitors, pan-HER inhibitors,
and combinations thereof. Examples of cMet inhibitors include, but are not limited to,
neutralizing antibodies such as MAG102 (Amgen) and MetMab (Roche), and tyrosine kinase
inhibitors (TKIs) such as ARQ 197, XL 184, PF-02341066, GSK1363089/XL880, MP470,
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and combinations thereof.

[0342] As anon-limiting example, a patient with a malignancy involving aberrant cMet
signaling (such as, but not limited to, carcinomas of the breast, liver, lung, gastric, ovary,
kidney, and thyroid, and non-small cell lung cancer) will likely respond to and should receive
a therapy comprising a cMet inhibitor in combination with a pathway-directed therapy due to
the co-activation of EGFR, HER2, and HER3, along with cMet expression. In one particular
instance, a patient with a malignancy involving aberrant cMet signaling such as NSCLC will
likely respond to a combination therapy comprising a cMet inhibitor and an EGFR inhibitor
due to expression and activation of cMet, EGFR and HER2. On the other hand, a patient will
likely be resistant to a combination therapy comprising a cMet inhibitor and an EGFR
inhibitor if co-activation of HER2 and HER3 is determined in the patient’s tumor sample. In
another aspect, a patient with a malignancy involving aberrant cMet signaling such as
NSCLC will likely respond to a cMet inhibitor in combination with a pathway-directed
therapy due to co-expression of cMet, HER2 and HER3, in addition to activation of PI3K. In
another particular instance, a patient with a malignancy involving aberrant cMet signaling
such as NSCLC will likely respond to and should receive a combination therapy comprising a
cMet inhibitor and a VEGF inhibitor due to the expression and activation of cMet and HER3,
along with the expression and activation of VEGFR1, VEGFR2 and/or VEGFR3. In another
non-limiting example, a patient with a malignancy involving aberrant cMet signaling such as
NSCLC with an EGFR mutation and expression of cMet will likely respond to a combination

therapy of a cMet inhibitor and a pathway-directed therapy.

[0343] In a non-limiting example, a patient with a malignancy involving aberrant cMet
signaling (such as, but not limited to, carcinomas of the breast, liver, lung, gastric, ovary,
kidney, and thyroid, and non-small cell lung cancer) will likely respond to a cMet inhibitor in
combination with Iressa (i.e., gefitinib) and a VEGFR inhibitor due to co-activation of cMet,

VEGFR?2 (see, e.g., Figure 8), and EGFR. In another non-limiting example, a patient with a
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124. The method of any one of clains 1 to 23, further conprising detecting
2and/ or quantifying the expression |evel and/or activation |level of a
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of claim 26, wherein step (d) conprises determning that 2 the cMet
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conpri S| dré?ection and quantification of protein levels in malignant tumor tissues biopsied from Asian
and Caucasian patients with non-small cell lung cancer (NSCLC). In one embodiment, the
present method enables the detection and measurement of expression and/or activation levels
of a plurality of biomarkers associated with NSCLC, including, but not limited to, EGFR,
ErbB2, ErbB3, cMET, IGF1R, cKIT, Shc, PI3K, AKT, ERK, VEGFR2, Src, FAK, Stat5,
JAK2, and CrKL. The method can also detect and quantify the levels of total and activated

(e.g., phosphorylated) protein in the same biological sample harvested from a patient’s lung

tumor tissue.

Background:

[0345] Treatment of non-small cell lung cancer (NSCLC) with tyrosine kinase inhibitors
(TKIs) shows initial response, but most tumors develop acquired resistance to TKIs due to
secondary resistance mutations (e.g., T790M) and amplification of other RTKs. Patients
stratified for mono therapy treatment based on genotype alone is not sufficient as other
kinases contribute to survival of the tumor cells, and thus necessitating inhibition of multiple

kinases.

Methods:

[0346] The Collaborative Enzyme Enhanced Reactive-immunoassay (CEER) is a
multiplexed protein microarray platform requiring co-localization of two detector enzyme-
conjugated-antibodies. CEER is capable of high detection sensitivity from viable tissue
samples such as a fine needle aspirate (FNA) and circulating tumor cells (CTC). In some
instances the sample is collected using a 23-35 gauge needle. Lysates were prepared from
frozen tissues obtained surgically from 71 Caucasian and 29 Asian patients with NSCLC.
Expression and activation of EGFR, ErbB2, ErbB3, cMET, IGF1R, ¢KIT, Shc, PI3K, AKT,
ERK, VEGFR2, Src, FAK, Stat5, JAK2, CrKL, and other pathway proteins were profiled.
Genotyping on panel of mutations in KRAS, EGFR, and BRAF were performed on all

samples.
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of del et iwo=0i2088360n 19, L858R, Gr19S, Gr719A, Gr719C, 3L86TE®S281086d624
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conpri sem et HxBidIfng BRIET and EGFR will benefit from cMET and EGFR inhibitors.
Lastly, patients over-expressing VEGFR2 and ¢cMET will benefit from cMET and VEGFR
inhibitors. The methods described herein can provide a comprehensive differential biomarker
prevalence analysis for each NSCLC sub-populations for all tested RTKSs and signaling

proteins.

Conclusion:

[0348] Mono therapy and patient selection based on genotype is not an effective criteria for
treatment options. Instead, a comprehensive pathway profile using FNA/CTC should guide
selection of appropriate therapy (e.g., combined or sequenced), and shifts in pathway profile

should be monitored for appropriate response.

[0349] All publications and patent applications cited in this specification are herein
incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example for
purposes of clarity of understanding, it will be readily apparent to those of ordinary skill in
the art in light of the teachings of this invention that certain changes and modifications may

be made thereto without departing from the spirit or scope of the appended claims.
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of HgR2 léve‘P"o?Eﬁﬂe{‘pro{‘élﬁRﬁl DL &ke@ﬁ‘énﬁ%% nlgéé?l ein in said sanple is each

i ndependently determned to 6 range from nedi umto high conpared to the
cont ol protein or(br ontdetictis@amd/er qubB&{ylethaekressiaf legtlaindioB a¢tivalienei n st ep
2 the cMet inhibitor should be adm nistered

(d) o e termnln that
in c ﬁ‘ffﬁ gﬁ%%ﬁmﬁl Hi?’r ected therapy 3 when the expression |evel
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in said sanple is each | ndependent determned to range from mediumto
hi gh8  and/or HER3 protein in the sarnple to (1) the expression level and/or activation level of a
9  control protein and/or (ii) the expression level and/or activation level of cMet protein and/or
10 HER3 protein in a control sample; and
11 (d) determining whether to administer a cMet inhibitor alone or a cMet
12 inhibitor in combination with a pathway-directed therapy based upon a difference between

13 the expression level and/or activation level of cMet protein and/or HER3 protein in the

14 sample compared to the control protein and/or control sample.
1 2. The method of claim 1, wherein the control protein comprises I1gG.

1 3. The method of claim 1 or 2, wherein the control sample comprises a

2 cell line or tissue sample not having said malignancy involving aberrant c-Met signaling.

1 4. The method of any one of claims 1 to 3, wherein said cMet inhibitor is
2 sclected from the group consisting of a multi-kinase inhibitor, a tyrosine kinase inhibitor, a

3 monoclonal antibody, and combinations thereof.

1 5. The method of claim 4, wherein said tyrosine kinase inhibitor is
2 selected from the group consisting of ARQ197, XL184, PF-02341066, GSK1363089/XL880,
3 MP470, MGCD265, SGX523, PF04217903, INJ38877605, and combinations thereof.

1 6. The method of claim 4, wherein said monoclonal antibody is selected

2 from the group consisting of MetMab, AMG102, and combinations thereof.

1 7. The method of any one of claims 1 to 6, wherein said malignancy
involving aberrant c-Met signaling is a member selected from the group consisting of

carcinomas of the breast, liver, lung, gastric, ovary, kidney, thyroid, and combinations

w0 N

thereof.
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met hod of claim 32, wherein step (d) conprises determning that 2 the cMet
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VEGFR inhibitar. 139. T rethod of y gne .of clains 1 to 38, wherein the
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WO 2012/ 088337PCT/ US2011/ 066624 140. The net hod of claim 39, wherein the

pr ox#éni thygldehpated wahé oonted pegteingind/or control sample.

1 10.  The method of any one of claims 1 to 9, wherein the subject is a

2 Caucasian.

1 11.  The method of any one of claims 1 to 10, wherein the activation level

2 of cMet protein corresponds to a phosphorylation level of cMet protein.

12. The method of any one of claims 1 to 11, wherein step (d) comprises
determining that the cMet inhibitor should be administered alone when the expression level

and/or activation level of HER3 protein in said sample is determined to range from medium

AW N =

to high compared to the control protein and/or control sample.

—_—

13. The method of any one of claims 1 to 12, wherein the activation level

2 of HERS3 protein corresponds to a phosphorylation level of HER3 protein.

1 14.  The method of any one of claims 1 to 13, further comprising detecting
2 and/or quantifying the expression level of HER1 protein, HER2 protein, HGF/SF protein, or

3 combinations thereof.

1 15.  The method of claim 14, wherein step (d) further determining that the
2 cMet inhibitor should be administered alone when the expression level of HER1 protein and
3 the expression level HER2 protein in said sample is low compared to the control protein

4 and/or control sample.

1 16.  The method of claim 14 or 15, wherein step (d) comprises determining
2 that the cMet inhibitor should be administered alone when the expression level of HGF/SF

3 protein in said sample is determined to range from medium to high compared to the control

4 protein and/or control sample.
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2 that the cMet inhibitor should be administered alone when the KRAS mutation is present in
3 said sample and the expression level and/or activation level of cMet protein, HER3 protein,
4 and HGF/SF protein in said sample is each independently determined to range from medium
5

to high compared to the control protein and/or control sample.

20.  The method of any one of claims 1 to 19, wherein step (d) comprises
determining that the cMet inhibitor should be administered alone when the expression level
of cMet protein in said sample is determined to range from low to medium compared to the

control protein and/or control sample, and when the activation level of cMet protein is high

[ T

compared to the control protein and/or control sample.

21.  The method of any one of claims 1 to 20, wherein step (d) comprises
determining that the cMet inhibitor should be administered alone when the expression level
of HER3 protein in said sample is determined to range from low to medium compared to the

control protein and/or control sample, and when the activation level of HER3 protein is high

[ T

compared to the control protein or control sample.

—_—

22.  The method of any one of claims 1 to 21, further comprising detecting
2 and/or quantifying the expression level and/or activation level of a truncated cMet protein in

3 the sample.

23.  The method of claim 22, wherein step (d) comprises determining that
the cMet inhibitor should be administered alone when the expression level of the truncated
cMet protein in the sample is detectable and the expression level of HER3 protein in said

sample is determined to range from medium to high compared to the control protein and/or

[ T

control sample.
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16and/or HER3 protein over tinme indicates disease rem ssion or a positive
response to said 17therapy. 142. The nethod of claim41l, wherein the control
protei n cwopni2ess33rgG 143. The met hod of claim4l or 42pCriuse@iliocdobe
control sanple conprises a 2cell line or tissue sanple not having said

mal i gnancy i nvol ving aberrant c-Met signaling. 144. The net hod of any one of
cl ai 3n; 41 to 43, v¥er eithegngthod ﬁ%wpyle@é@l@vpﬁu&Zfi,rf@ahWﬁmpwma dgtegfy

I nhi Bi t | |

sl eat e P ARy EnERA 8t akiohi AeThitfr MREET R of Ttk LR Whrcllin . e
ki nage ithhkdmglor, a nonocl onal 3ant| body, and conbi nati ons thereof. 146.The
nmet hod of cl ai m 45, V\/nerei n said tyrosine kinase inhibitor is 2 selected

f th ' A PF- 02341066, GSK1363089/ XL880,
3r(|\)/g]470e WGEO% bﬂ%@? ﬁ[l@%&?’@@é‘% COMPTE ?f’&%l?lé‘ﬁéé
thereof .ihe meﬁﬁ%ﬁ!u‘él@ ﬁﬁ%?oPSJ Aéﬁ%%%ﬂéé@ﬁ@ﬁ@ézh&f%e&ﬁregﬁ&hfé%lef thd @hfBattd

wherein said m)noc onal anti bod Y IS sel ected
3 HERS3 protein in the sample is detectable and the expression level of cMet protein in said

4 sample is determined to range from medium to high compared to the control protein and/or

5  control sample.

1 26.  The method of any one of claims 1 to 25, further comprising detecting

and/or quantifying the expression level and/or activation level of PI3K protein in the sample.

27.  The method of claim 26, wherein step (d) comprises determining that
the cMet inhibitor should be administered alone when PI3K protein is activated in said
sample and the expression level and/or activation level of cMet protein and HGF/SF protein

in said sample is each independently determined to range from medium to high compared to

[ T

the control protein and/or control sample.

—_—

28.  The method of any one of claims 1 to 27, further comprising
2 genotyping said subject for an EGFR mutation.

1 29, The method of claim 28, wherein said EGFR mutation is a member
2 selected from the group consisting of deletions in exon 19, L858R, G719S, G719A, G719C,
3 L861Q, S768I, Insertions in exon 20, T790M, and combinations thereof.

30.  The method of claim 28 or 29, wherein step (d) comprises determining
that the cMet inhibitor should be administered in combination with a pathway-directed
therapy when said EGFR mutation is present and when the expression level of cMet protein

in said sample is determined to range from medium to high compared to the control protein

[ N

and/or control sample.

—_—

31.  The method of any one of claims 1 to 30, wherein the pathway-
2 directed therapy is an EGFR inhibitor.

1 32.  The method of any one of claims 1 to 31, further comprising detecting

2 and quantifying the expression level and/or activation level of EGFR protein, HER2 protein,

3 PI3K protein, VEGFRI1 protein, VEGFR2 protein, and/or VEGFR3 protein in the sample.
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2 fromthe group consisting of MetMab, AMGL02, and conbi nations thereof.
148. The nmet hod of any one of clains 41 to 47, wherein said nmalignancy 2

i nvol vi ngvakerymsi37c- Met signaling is a nenber sel ect edPCrarseath@sgroup
consi sting of 3carcinomas of the breast, liver, lung, gastric, ovary,

ki dney, thyroid, and conbinations 4 thereof 149. The nmethod of claim 48,
wher di n sai d mal i gancylheriveshed alclabed?. arherae stop( dsqogialspnéetergnining that

non- smal | - - - 15 - ims 41
o ag, e el ikt GRARES: ddiiiiuiareq Bty Rk SRR, Bl B0 aR0e it Tot ed
usi ng a whdnrthe adtivatide el of IKIFR heoteiel HBR 2 pfotecinpamd BBR 3 pheciaiim ssdiksanglei ni cal
outcone is selected 2fromthe group consisting of response rate (RR),
conpfet €S P@%Bﬁ@@ng@ﬁy,deﬁaﬁqeﬁo FgR Hgbmgélmtp%é&haw@aa?dsf@ég%cq%m . tine
to psogressithdiol ToholRbRAY LR RN &ioRUEW! YREMERScin ANdiAQNSAs!
survivaﬁ§§%§). f%Z.TH% ne?ﬁ%d of % § ohe of clain§E4fu%o 55, &ﬁ%rgin t he
expr éssideterlireded rangd /fiom metiuwatoi logh tewedredfo thdeontpr pradein andidt conttdER3

protgin IS Fetected and/or 3quantified with a proximty dual detection
assay. Sampic.

34.  The method of claim 32, wherein step (d) comprises determining that
the cMet inhibitor should be administered in combination with a pathway-directed therapy
when the activation level of PI3K protein in said sample is determined to range from medium
to high compared to the control protein or control sample and the expression level of HER2

protein, HER3 protein, and cMet protein in said sample is each independently determined to

AN D AW N

range from medium to high compared to the control protein or control sample.

1 35.  The method of claim 32, wherein step (d) comprises determining that
the cMet inhibitor should be administered in combination with a pathway-directed therapy
when the expression level and/or activation level of cMet protein, EGFR protein, and HER2

protein in said sample is each independently determined to range from medium to high

[ B VS I\

compared to the control protein and/or control sample.

1 36.  The method of any one of claims 33 to 35, wherein the pathway-
2 directed therapy is an EGFR inhibitor, a pan-HER inhibitor, or combinations thereof.

37.  The method of claim 32, wherein step (d) comprises determining that
the cMet inhibitor should be administered in combination with a pathway-directed therapy
when the expression level and/or activation level of cMet protein, HER3 protein, and any

one, two, or all three of VEGFR1-3 proteins in said sample is each independently determined

[ N

to range from medium to high compared to the control protein and/or control sample.

—_—

38.  The method of claim 37, wherein the pathway-directed therapy is a
2 VEGFR inhibitor.

1 39.  The method of any one of claims 1 to 38, wherein the expression level
2 and/or activation level of cMet protein and/or HER3 protein is detected and quantified with a

3 proximity dual detection assay.
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153. The nmethod of claim52, wherein the proximty dual detection assay is 2
a Col | aborative Enzyne Enhanced Reactive | munoAssay (CEER).
WO 2012/088337 PCT/US2011/066624

1 40.  The method of claim 39, wherein the proximity dual detection assay is

2 aCollaborative Enzyme Enhanced Reactive ImmunoAssay (CEER).

1 41. A method for monitoring the status of a malignancy involving aberrant
2 cMet signaling in a subject or monitoring how a patient with said malignancy is responding
3 toatherapy, said method comprising:
4 (a) detecting and/or quantifying serial changes to the expression level
5 and/or activation level of cMet protein in a sample taken from the subject;
6 (b) detecting and/or quantifying serial changes to the expression level
7  and/or activation level of HER3 protein in the sample; and
8 (©) comparing the expression level and/or activation level of cMet protein
9  and/or HER3 protein in the sample to (i) the expression level and/or activation level of a
10 control protein over time and/or (i1) the expression level and/or activation level of cMet
11 protein and/or HER3 protein in a control sample over time,
12 wherein an increasing expression level and/or activation level of cMet protein
13 and/or HER3 protein over time indicates disease progression or a negative response to said
14 therapy, and
15 wherein a decreasing expression level and/or activation level of cMet protein
16  and/or HER3 protein over time indicates disease remission or a positive response to said
17  therapy.
1 42.  The method of claim 41, wherein the control protein comprises IgG.
1 43. The method of claim 41 or 42, wherein the control sample comprises a

2 cell line or tissue sample not having said malignancy involving aberrant c-Met signaling.

1 44.  The method of any one of claims 41 to 43, wherein said therapy

2 comprises treatment with a cMet inhibitor.

1 45, The method of claim 44, wherein said cMet inhibitor is selected from
2 the group consisting of a multi-kinase inhibitor, a tyrosine kinase inhibitor, a monoclonal

3 antibody, and combinations thereof.

1 46.  The method of claim 45, wherein said tyrosine kinase inhibitor is
2 selected from the group consisting of ARQ197, XL184, PF-02341066, GSK1363089/XL880,
3 MP470, MGCD265, SGX523, PF04217903, INJ38877605, and combinations thereof.
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47.  The method of claim 45, wherein said monoclonal antibody is selected

from the group consisting of MetMab, AMG102, and combinations thereof.

48.  The method of any one of claims 41 to 47, wherein said malignancy
involving aberrant c-Met signaling is a member selected from the group consisting of
carcinomas of the breast, liver, lung, gastric, ovary, kidney, thyroid, and combinations

thereof.

49.  The method of claim 48, wherein said malignancy involving aberrant

c-Met signaling is non-small-cell lung cancer (NSCLC).

50. The method of any one of claims 41 to 49, wherein said disease

remission or a positive response is indicated using a clinical outcome.

51. The method of claim 50, wherein said clinical outcome is selected
from the group consisting of response rate (RR), complete response (CR), partial response
(PR), stable disease (SD), time to progression (TTP), progression free survival (PFS), and

overall survival (OS).

52.  The method of any one of claims 41 to 51, wherein the expression
level and/or activation level of cMet protein and/or HER3 protein is detected and/or

quantified with a proximity dual detection assay.

53.  The method of claim 52, wherein the proximity dual detection assay is

a Collaborative Enzyme Enhanced Reactive ImmunoAssay (CEER).
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