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pr oghost |Bé01?<§’c9t B3¢ 399D esdilumgriensen ?’?é1 ]@é’ére , 2002,

din. Can. Re Sy prBsidh (evaRIe 1rJdW1&Ia?§eIH' sﬂﬁiiééme PE%%I HaH AR PR ﬂft&ed‘s‘%an?erbu'[
cannot bind the p95 truncated Her-2 so trastuzumab is ineffective in

pat i ent s haictieemisst af bipmarkersf espediallyRp detprnirepatieptoregogs ot Weether g #afigibn 151 n
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the presence and/or anpunt of p95 and/or p95 conplex in a sanple, the

nmet hod conprising providing a sanple and determ ning the presence and/ or
quantity wO 2pBB6a56d/ or p95 conplex in the sanple. In a pCefseewd66295

enbodi ment, the sanple is a biological sanple. In a preferred enbodi nent,
the sanple is a tissue sanple. In a preferred enbodi nent, the sanple is a
fixed 209merptreessian fq dszeminsayhsther ratment yith e dlerd-prtigs At & S3SBABBYI Ient , t he
sanpl e 1§ .8, §Ufof %ﬂﬁ?alte?y e o dpfS‘ﬁcdl%% e SRR NMs didefi6sie oM @ thas @ frozen
tunor tissue sarrp?e. na preferre errboc?l ment, the sanple conprises a
turmor | ysieyere dotneceprelyercuede endrdwiprenstto diffseensiatppireta ¥ idiEeseny br east
cancer s le. In a preferred e i : 1 - anple. In
a pref er?%grag%g%ﬁs%l% ?Ietr'lr%els %Séon(%)l% ge)'g)llpg& ggdt%?é@lgr, &gﬁis%ﬁh gsrwlai/l%gﬁaﬁginpl e. In a
25pr gf er medlsantb adi lomntancdr e ldal condr, prospateasneer sahpneregmmariensSagi r cul ati ng
tumor cells. |n a pr r.red enbodinent . sanpl e contai ns exosones and/ or
ot her vedfEpEwn efﬁ&%‘géﬁ@%gﬂic@%ﬁg@mzﬁ?'he sanpl e conprises cell |ines.
In a preferred @phod can-2-dvbexpreasigren®s hlsorhyvelpeskeranpb Hati Neeratnadss a

wi de dynam c range. In a_second aspect,.the inve%i on is d]é.a{ivn ]53? a met hod
of measufAgHeETHn S GTA M Fapishy R EC OB VYT SRR YY) 152 pos

and/ or pQ/ LATRI: & frflee 2P @irclalte tdME BRchi COTRIPhIbMGinto¥érgt,a sampl e with
a bi ndi ng Conpound and determ ning the presence and/or quanti t%/”%% bi ndi ng
) t

conmpdund stgsgstthsttent pOSman by Byimportand grpgnestc facter Lot Hreapl AR mERB , the

bi ndi ng GRTRAUNG. hoX eRAREE REs SBEEEE, qade}extir%y%ﬂﬁkua%binldglﬂar-pb@tf erred
embodi ment, the WO 2010/ 065568PCT/ US2009/ 06 95 bi ndi ng conpound conpri ses
an ant i beaynot bind thepp & francatsd Hend gel rassyrumab rﬁen%ffwil\%fdaya%ags Wil laghyle¥gai nst one
of the peEtEi;&des having SEQ ID NGs 1-7.

MPI \KFPDEEGACQPCPI NCTHSCVDL DDKGCPAEQRASPLTSI I'S SEQ I D NO 1 ASPLTSI | SSEQ | D
NO 2 5PAl TipltioBSEMellvdi@o® QPCPI NCTHSCVDLDDKGCPASEQ | D NO 4

Ac- BPaP! NCTHSEVIBERECH R BTN SR SEaTIS R0 7L L P WMo rent s

t he anti edyesesicelid/GOipdinSs eSpIsnead/of pAShemalek ihashingde, freoukiloedcomprifiypr i doma

cell lines deposited with the ATCC havin ccessi o I N 8

(o5, D, TV R e T gaetTog MR PR Y A G SRa S R pp3 comfed

embodi MeR the k4iBp1anini dy@etyrréBerTink®t, the sapR iPs BbRigiceiampleodi aprferrethe sanpl e
is a biol o%i cal sanple. In a preferred emhodi nent,. the saggle.is a tissue

sanpl e. EROadipesl Be sapple REdERrsARDlor Ha agmigred epbpdimgnty fhe SHRISISA fIxedy ¢ o7 en

Sa”@(? € Olpaifplb VoSl Z8n sdnfpl@ordN194a8Y 1R E pRIBRAIABBdimeh ) fie SANME & d thmar t unor
sanple. In a preferred enbodi ment, the sanple is a frozen tunor tissue

sanpl e. kamplephef wefeaer entpdimans ke sapple isa frpred tempdissussample ihdr | ysate. In
a prefer b ML COMMiS 8RR B £aslerr6ROERSdimaARhE. 1N a
preferreé%g?ﬁg%%%{%%ﬁg@g@gl e ?ré an FFP 2éarrpl'a:éaf Irr{ a pre]}erred

embodi memsmple hensaept breass canctrisowlle. [ apieferied cmperdimen dhprasiple i 28 F5BBr ef erred
embodi Menit NG, DLORM. PLYRIARIE RANRLER i L8181 Mashib b Hhh Bdplbupr cells. In
a prefer|§e enbodi men?, The sanpl e contal ns exosones "“and/ or ot her vesi cl es.
I n 25 pr ehsfered eebdidienttie bldoder plas enpbrgoniage siroditing|timerseelly. ing preferred

enbodi ment ,. t he neasur epent e quantitative acr ] am c
range. | Hrege‘bﬁlacffr@f’&gﬁme%Sﬁpﬁﬁ?n?alﬂse?xﬁorrﬁl eﬁiaﬁ%"’% %@erﬁlrgégeesﬁé}gaﬁ%%é@ quantity
of bi ndi rgib3GseRpMEenketsIthrises @AFinky ITh herefaemnipnibedisept, theinkangemergecond

bi ndi ng conpound,. t he second  bi ndi ng conpound being able to specifically
bi nd t he "B REIAHY SR BTN 2DBEHY EBT88E%and det er ni ni ng the presence and/ or
quantity of the, sesRndpde, iiiREnESRAN (8.8 nkeHodf aehsuein@hnd/dte presence
and/or quantity of the binding conpound bound to p95. In preferred
enmbddi nequantifyieg e PERNCH PR RYAEBAPORPIANI/ET By QAP Y S2 ‘Fsﬁhed“‘fth?‘f d
aspect, bR, d I ifdi dRAS il Be fashed afauant i fyi ng
the pr estéﬁ@éﬂléngg?%?&q%uégﬁpﬁtﬂ%&f?%%ﬁﬁﬁgﬁdgﬁdp% corrpglrtexﬁ?n a sanple, the
net hod cantitséfignding gomgur(cf/ Bound toanPf land/p1RRS crmples o kit apraferos cmbefiBenty o5
compl ex; (i) roxin: §.Sp.: icndl or at
eaet - ondregtift QLIS bR A8 el TRARGRS 1R pRUHRI ORI RRL e

2010/ 065568PCT/ US2009/ 066295 proxi mty probe having an effective proximty;
and (iii) at |east one binding conpound, the at |east one bindi ng conpound
bei ng capabl e of binding p95 and/or aty | east one other anal yte




and having one or nore signaling nol ecul es attached, wherein binding of the
proxi mty probe and binding conpound within the effective proximty
produces wobgmmbseBr om t he nol ecul ar 5tags that correl are3/useao/ 064205
presence and/or quantity of p95 and/or the p95 conplex. In a preferred
enbodi ment, the proximty probe and/or binding conpound is capabl e of

speci f i calidingtromgpung co®Sriges ap hgibady. | loagreferrad cotediment dleynidbody ¥ag preferred
enbodi nment., .the proxim : mmikddi_ARg conmpound further conprises
an anti b628§/e.d ag%msgOB?%éﬂéérgeggﬁ%ﬁg‘élgggnégt@%(ﬁgi g'r oximty probe and/or the

bi ndi ng GOMPAUFRDERGAGQPCRINGIH KB LDPDLOGRAERBMSPLARES e SEQ IRNYP Body bi nds
to a specifi itope on p95. In a preferred enbodi nent i body was
rai sed aﬁ%ﬁﬁr&ﬁﬁ ne of the peptides having SEQ I D NOs 1- gEbF%Ig(gtrzt ain

ermbogli nephgEQRABPIASIISbody is or conprises one of the anSERIBING 3produced by

hybridoma cell 1lin ' wi th the ATCC having acc i nmber
PTA- 9738(11’555’@5‘%@171%?,%"3&%2’@‘%‘5‘9(p95. D8.2) and PTA- 9740 (§§§I%3\K?;d . I'n one
enbodi meRiprwieesEGhody is p95.D9.1. 15In a preferred SBRADIN®@At, the

proximty probe conprises an antibody and a first nucl elsgp?f)ggﬁ) nd t he

bi ndi ng %8@15(&]’%5@8\%?’{%% an antibody and a second nucl , wherein
the first a(?PC ﬁWﬁb@PS& LdE)-acegeonpl enent ar ggtyapexoh ot her and
able to ﬁxfb |d¢@§:to eterm ne t_klléé@(eff)egfiv}e: proxi mty and produce the

si go@l , di ceid gmiodinanti the entibpdy tstor oergprisas bnei o itheaniibagies pyasiuredi byat i on may be
quantified by an t hod kn ! 0l e phtosgch as, for
exanpl e, %ﬁ]éré%)llﬂai lé lrﬁ%‘ldggﬁllﬁgfwté%ghg Aat a}zﬁlléjat%gestgﬁ%&hucfei c acid nol ecul es or
measur i ngpdsys. i) PZAtI76%N (p&b 11822 ayd PEAISGH (ABWMS. 1) olnome ewkpdingef, tha the art. In

a preferre nbodj.nent, . hybrjdi zati on_ i e s ic acid
Sl 11 AR RO b b Bl isin AR b GMAN e e) O AL E
net hod. ppfardareafvedine, enbadplet tissidsamakt iIbepefars embodmentaasangtle one of

t he peptides having SEQ ID 1-7. In 25certain.enbodj nents. .. the anti body
i s conpt EEsaBRE: b O%eﬂéafgﬁ? beaoléf?aé%r}ﬁlaé’aﬁ? Y %&PO{@%P{’ SYaTREN % | i nes
deposi t eqyMirtshmbae AT ErR8Y EMBodRE&R 3B Qimplish &lozdifAmO7@Sud afpleD3n 4) ,
PTA-9739 (p95.D38.2) and PTA-9740 (p95.D9.1) . In one en;?odliP ment , ; he

ant i body preferpgsnibodigient, ﬁleﬁﬁ@kléﬁ?@ﬂlsé%%m?tﬁ {fhaepfs_%ﬁf) gnbadimentitg o4i cal
sanpl e. | fnfle Q%;ﬁglgs% £0r8TPOREBRbIe. T8 pR ARl Smb&diReit] S SnBiiah €FPEN a
preferreé enbodi ment, the sanple 30is a fixed sanple, a frozen sanple or a
| ysat e. Isemplephedf wefered embndithensrike sappie is akjopd nlagmg of ymph sagpil B2 n a
preferred %H PASHEY ' ids U latleS9HE SAOPhA. N a

pr e%@rreé’reg eg I rreﬁlﬁﬂ,em% gbz(go%%glaéc%arr%ﬁpgée)io‘ﬁgn{sumratl fsate. In a preferred
enbodi meptefertddendadiplest, forpnpls esntanbrosynescadioerthaanprles Ing refgredf erred
enbodi ment, the sanple is an.FFP : Lept, the
canpl e 1 SnhefEna B B o B R ar R A GRRE Sresrsit

2010/ 065%6§BCHHAITAV4Q6629%0 dpdeheiaengeenbodi ment, the bl ood or plasma

sanple contaipns cifculating tu cells, In a preferred e L ent, the
sanmpl e cont ai ﬂba @ﬁ’%&%‘%‘r@‘?{’%ﬁﬂ?r&r ei?frﬁglfngx}a%ﬁ)rg?eg%.a"%r guaﬁlgg?&ﬁ?ngh enbodi ment ,
t he2§b a”plcgm?@ﬁiﬁfbb&ﬁﬁto%% Furfhein@$n C;i)ribdg peovidigd &5dcent lﬁ'gﬁfi@gléd]ﬁqund,ttﬂrﬁesgaBﬂSW enent
may be quantitative across a w de a ange. n ref er

embodi e RINAINHEMBP k’rﬁntg)?blpirt%ﬁf&m@ﬁﬂ‘lvi’rqilgaeée émgﬁ“gggﬁnﬂg}mngB@ftf’ P‘i’g? hs a

cl eavage diat@ﬂﬁiﬁin?%efms%ﬁéé A0dr &ﬁﬁtitﬁtoflt&@%on@Bﬁldﬁigf&dinﬁglrﬁammdivhaﬁ one or
nore nol ecul ar tags attached to t

. ‘the bindin conFound by a clgavable
| i nkage, themsesenes anfer guaatiyphthe bllfidméaF@@Pﬁﬁ‘]ﬂqtt?é’n Fvelp ekl he effective
proximt i | grd £l AlissgyM th the presence and/ or
quanti ty)élgggﬁggﬁﬂéﬂlgf%ﬁ%g%@%tﬁ%ﬁ&@ In a 6refyerred enbodi nent, the binding
10cabpound ani othirt hepect] bavivantiquripiawh e @ method ofpedsyerg ad/oaA¥IEHYE and
each antibody binds to a.specpf] [ 9 ndijeast one ot her
anal yt e iﬂhepégsﬁ’éqf a@%r% uea>r<l?l®loﬁ%%§ %)@é%g ?23&3%%%%3&?’ %\e anti body was
rai sed againpsdingnexiaf (i) heanpepthhdes dvataimgpSSB@ot B INOs1plex7(i1) R praentai n

enbodi nents, the antib LS ar C rises one of the angi i oduced by
hybr i dormdrTE e [ioh lleo‘g%@i“t S ARORT 4 ISP %%/r%ahée Bé ggg?%hﬁ)?fﬁ%{)er

PTA- 9738 15(p95.D3.4), PTA-9739 (p95.D08.2) and PTA-9740 (p95.D9.1) . In one
enbodi nent, the antibody is p95.D9.1. In a preferred enbodi nent, the sanple
is a biological sanple. In a preferred enbodi nent, the sanple is a tissue
sanple. In a preferred enbodinent, the sanple is a fixed sanple, a frozen
sanple or a |lysate. In a preferred enbodi nent, the sanple is a tunor

sanple. In a preferred enbodinent, the sanple is a frozen tunor tissue
sanple. In a 20preferred enbodi ment, the sanple conprises a tunor |ysate.
In a preferred enbodi nent, the sanple conprises a breast cancer sanple. In
a preferred enbodi ment, the sanple is an FFPE sanple. In a preferred
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In a fourth aspect, the invention is drawn to a purified anti body that
binds to p95. In a preferred enbodi nent, the purified anti body binds

speci fi cavbyotowep®8. In a preferred enbodi ment, the ant Pbodp2906:95
specifically to the extracellular domain of p95 but not full 30l ength HER2.
In a preferred enbodi nent, the antibody is _a polyclonal antibody or a
nmonoc| onakoxanity protyhaving aa effieetfve praxemisrroerdiie E)e,aSttOH@b@ﬁ‘PB seReund; the at

nonocl onal__ant.i : f [ ' MaStel al sed
agai nst ger‘flét%gfg Ib?{]ag%éﬁ(e)lﬁlp?%ggor eﬁ‘é@?%aggﬁ%p‘ ?%%@E%W(%Q@%eﬁﬁggfgg?%n _e?rbodi ment s,
t he anti hodiasigz @r oc owprsigelnomelcoflestatiachahtwhsondi eigdipg otihe pWxBYHHYMRY doma

2010/ 0658BPEN bedB0Y begsbaTe gty DRN R A ERR A B A P b e 0

PTA- 9740 t4gp ¥t EBrelates. withnthe preseandardiomg ndnityt ¢fe9a mbd/trobly p95scop@ExDin 4. I n

a fifth aspect, the invention is drawn to.a.nethod for d r i ni ng whet her
a subj ectPrsiFted © bé’g‘lli‘l?é?’qeé’r?’ﬁ“ﬁ@' ?Og%grwraé°§g’8‘ﬁ5’gtc8mp?%n§tlsrr%aﬁ?é lgmoflh a targeted
t her apy, s{)&ﬁﬁdanﬁ‘gﬁqﬁfhig PY5 & thé AeasBore QB thabife. dh apacarardibodinfeot, ther edi ct i ng
probability of a significant event in the tine courﬁe of the_.subject's

cancer b&RESHNEHPIRDS RS bEVESCoRPOr it ARt e 5o MM A PEEE Eonpl ex i n a

sanpl e. leRLeMeeRTRRG By ploPEardby @Rttt ®nfhoafuttBer@oMpiidtoan f or
determ ning whether a subject with a cancer is |ikely to r%ﬁ)[f)) nd to

g - L ! y
t r ed® mentaniody, and jspgh-aptibesyibifgls e tRecific APIORE PR 8PV dRBPHF I PATHRt hod i s
drawn to SO RraiPaS il ABo At baFRIBIHTBE SBE 1B WbgeBS e tataih 105 UD] ect
wth a cé%c%r% n %ﬁ%?{?:aghlg%ﬁ)od?npnk%ﬁt he me?ho. i's drawn to‘§redi cting the
pr obabi | ietpodifnentssheaitibbdyaitor eanepyises ane f thalspidhadiopprodueed by hyliidomacell |y 5
preferred._enbodinent | I B 338 ehinbig.dhe time
bet ween gilin%snrrcrl®e ?Sét;erﬁf’v ng&%n%g@?%l&gﬁ@cg%g&r%ggﬁ %?&éﬁ%a%?éeg@ s di )'rs’]ease, wherein
t he nmeaspEnRa2) dnd PAACYHI40(pISeDDT) Wi etdranbodingat, iteerantibedy iap950PYlt i me cour se.

In preferred enbodi ment,..th 5si ani.f i cant j sion from
pri hary i agndst B0 eI B PP ah 3 ROSESED .00,
event i s nbfleic peiagn@ss ibidingroonppundreamyricts ag adidody tral net@sitnatlec adidlsease. I n a

preferred enbodi ment, the significant event.is fhe progressi om primary
di agnosi é”hFE?IWngeb%%r?d ti‘ﬁseﬁo‘i’)‘f’é"fc 5% Sé’fﬂf(?ﬂﬂ’?g}?fl%aryttﬁeea%lgogtﬁr P‘g%rll{{oevent is

t he prognessdistolde@missihg @ffyctive peeahity andprdaiups @b siphaddieotoeli indiretly,t he
significant event is the Br_qgr ession from Zg)surnglerg/ t o net ast asS?(ﬁ In a

pr ef er r edvergbdybrgiAtiont hlyvddigionmeyve qeRpEHe P%aHB t‘&?‘g@oggéﬁ’ Bif th surgery
to b@l ap§eine i s@chpars?tfo%{aﬁfﬁle?%%&i@ﬁ%lec&lkﬁa%‘ AAtHel €PME neN@Okcid S t he
progression fromnetastatic disease to death. In a preferred enbodi nent,

t he si gnindlesales oemessripgshybhdizpiaagyidsasy srethaddappp F%‘ﬁﬁ?k’éi?‘é@ﬁg%% I_t“& rel apse.
In a pr efp?erfé eqemgﬂ{eﬂfH%/bricﬁﬁﬁorﬂs%agdr&latﬁfougl’{QHﬁcléi@ adid8mpliR@ti&ssi on from
metastatic disease to relapse. In a preferred enbodi ment, the 25significant
event i s nidtedpndurse®s pompla, mroldihapisde anoplifisation method Ipedfderedd enbodi nent,
the tine course | Sur I t Lo hpNGaE.€, 141 me to
pr ogr easi ORCARAFsfreaRRagy e el RERR g RRIA Kt BLEEDBNOA R )

pr eber r ederdibedboriménts, theantbdijyecor enmpassene pEthbrsioticspnedescd by n a preferred

enbodi nent, .{ he tar.geted ther C [ses a Her-2 i nt. In a
preferr e(ﬁ‘ylérhci%‘lfi Cﬁ@ hg?s @B?Shtg‘?p’lgﬁ}/hf ‘@EEP(? lﬁzbw%ggaecﬁ?smf)g nf“r%gésrtpgg‘uérrgg and/ or
per t uzunggns HN4RPPASIEY (196.08h add FEALY740 (195 IBEx 1) 2 Iinatei entpodigent, thes a tyr osi ne
ki nase i nhibitor and if the anpbunt of 12 5is hi hlE %hen{ t he pg{i{ient is
likely t@HRoSP&ERYLY- A& Predsrrsicatodimsr &7,3&’??118 l%aa iplogFalisampiel B3 't o have a
long ti n%r&%d%%b@@ig{eﬁf, tHeREmPRYY Liksud SmpRt  Ini @bitrrédenitddindnt, Shegsainblec ant

event. In a preferred enbodi hment, the Her-2 acting agent is lapatinib. In a
pr eB@r r eds efiisddrmals: 2 frezsa samply et alysain dpgmyeipgedgmbogisient, the sampleis a

2010/ 065%&91&#@299@5@@%8%&1%%}tﬁé sanSHCH a3Rz8n RERE 8R8€sdnPN. lhtor , and
if the anmount of p95 1s high, then the patient is likely to respond to the
t ar get ed ptefgrcdpmbodimenp dreisempleicgmpiides p (umas Lysaige Ima p@ﬁfgeg pRBodBEHsEe and/ or
the patient i L] a sl gnifi I r.ef ed
embo: ment e Pt b bt Bifple” 12k Rels SRR teolnfle BIRIRPECC,
limted tsapplamind prefertdérhioplintreabesnipinis A bloodmrirara(cs Jynyfh sahipleADrM f ami |y of
proteases. In a preferred enbodi nent, the inhibitor inhibits ADAMLO.

In a preferred enbodi nent, determ ni ngg whet her an anount of p95 is lowis
done by conparing the anount of p95 in the subject's cancer to an optinma
cutoff. Such optimal cutoffs are disclosed herein, and certain enbodi nents
of the invention are neant to include



10amounts that are approxinmate to the amounts nentioned and discl osed
herein. In certain enbodi nents, the ampunt of p95 in the subject is

conpar ed wo 2amn/mepis8mal cut of f, and the optimal cutoff | eCcumasdoosctes er m ne
whether a patient will respond to an appropriate treatnent. In a further
aspect, the invention provides nethods of treati n(I:J a subj ec wi th cancer.
151 n onepaspedembodimentethhbited coplpmiasemalscentainhrifglaing fundgisellsy i act i s
afflicted r eat fpRterd@d/ or has a
| ong ti B ¢ gﬁ?sererlbg@%g@dﬁhg Qﬂ{lplé gonltdnl&eéxxsot“% ]ﬁ}?&l nvétrq%l%éns aﬂg adm ni stering
an eff ecbmb@h]aamuthe sanipla:mmmumj:etl (blntSh dn g pisffescst embodimenis i meafuranany

determ nati g gnot her Jaspect namwr : JTet hods conprise determning that a
subj ect ?ﬂ'ﬁngf & WER 23 CancEM is likely to respond to treatnent
accoy di ng to R JpRtfeeel @fbddheen? Ghaprexititpprobe hemprady i sleagngproteedhadips a

prof essional of the treat f .adm n iste ct an

ef fect i velCARSaMAUGRS BRI AL ”ﬁl?he al?ﬁeag%f ﬁé‘?m%g%%(fun Ei e&lgﬁg H“:argglgé'thllal‘?east t wo

agents apgs hiRnewd ltl(éadmcﬂxﬁg)cfo@fﬁ)‘éhmﬂ@ a dlcavalsly lislege,ofhetdietit weatablpinkeges based
upon the nethods of the invention. Brief Descri Etl on of tthe l%r%vm ngs

D5Fi gur e MRy SReMRVERIMIGA tha etieciys Praki B perdusing & nigpd At 895 pept i de
(shown a Rk GhibopBtonBrk Al 4 Releirblbnbslikatnt ibbindioga cl ones
(D1- D13, ﬁie?%%g&{%é% um@@ Werfe)ﬁ?eg{ﬁgd in ElgL}I SeA as g‘gﬁﬁnst he p95
peptd de g@emplﬁléﬂnd/mfhm@%m@ nroke fHitkes coPRIisetHY PP He 2 ‘T‘f@%‘ b % derived
(1 abel ed Lother by tEIERZpBXIobpts! Ik plefegl@ami n

( HER2- E F?{p%gﬁfgﬁ&g?ﬂg rLdVbrfiPﬂeé‘sg\l?nm |nercol)lljtmﬁ 3 and a 3%pglr§t| de

di f f er entmbodimetththe aluﬁbediy WnS iafsrdipgainat onerof theapeiides having REQIANQsH-7- dBown i n
colum 4). _ Positi b 2- A peptide
are al so)C% TREWA embolgllm%]l?s Od&?{%{t&?ﬁpﬂ ana l'e %‘%ESV@%%; ti Sdf}? eactivity in
t he ELI SAylirisina caehmsalhpasitﬁhesh g oW Gl inigvaceogsiomonurher B85-4épt i de used for

i mruni zat |

D015 oseaeame Ebbye S easEE! Z? ppA 9%%), (tpnggigge__z ri’%’ggﬁﬁ‘%%er_“’ ®hers show
reacti vi bpito@y Bb.ovhe 1p9prepepidictbodingnt, the siifhte isCiblogicdnespl4[n D6, and
D12). Fi gure 2 shows stern bl ot creeni f itioned
medi a. SPW&Y@QF’W"P‘}}%’N e YRR Efstarfgfuefé t:elfllaé)r ae(rglie “%leegpgﬁggé gel | s
(I'ane 2) jangked shtpleal frozkd ek g}e (f)lfﬂma&ZQBIpﬁ@érfeﬁ eirfbadiafeas thedample s ¢ DNAG- p95
(an expression vector for?(g | ane arated on 4-12% I}IuPAGE gel s

(I nV| t r ofEROy saTTple el elfErerpPasine ”P‘%)SE‘FW RBPHHEL T57%: S2 B "4t ai ned

Congfetférf%ﬁ%glbgﬁgfeﬁ‘t fnk QA MY Bbrh dﬂ@@@&u%r lyoite. lZproferrbieémbotiirBent s 2 Ab8
(La Vi si Fr enont was use

as positive control anti binds to
an i nt r asenlebemprispi wp@t emcrspRpich it 2 pisfespd gmpegdipens th ﬁéﬁ@i%‘sﬁg ound
anti bodi Aol RGE QQP 58 pRRMA%E AasA-seaplutad ed
anti - m)ugaz I}Il@é%a tlgfg%%ﬁm ar(l1 énpt%c%ﬂl? 3 Fi guress a and 3b show
f1 uor escemﬁmedcmbvameut theblood or pliaﬂga s(am nﬁaé@ girewatingdwmnersehs- Haei ve cel | s
(Figure 3a). a | s t wer f (IRl 9rgreab) . Each
panel sh8 erfeﬁgm?) s P of Tt a(r%% {Sﬁpdfgéfﬁgc%ﬁgﬂ&g&ﬁgstoa%ondlrtl oned
medea fr6ﬂib6ﬂ1fné1ﬁ[’ﬁltsarﬂ;ﬂ@€t&ﬁpr1’b5&(®ﬂhn% In B@redercedDidoiliment ghetraggsyreongntof  each
figure; D‘{l in e bottom rows). Bound anti body was
det ect edqvﬁnflf?t‘éie f)‘ir%ﬁslaﬁ’wea yé’améf’rfflf’ fouse anti body fol |l owed by
st rept avi di n- ik folfiash¥®, thaimetgioans driven toef }turﬁ“nedientﬂnhdyvt}ﬁet%i[dsdelp%; Ina
transfected wi th pcDNAG6- expr ess e fu HER2
protei n: Ptelf@ﬁfi\ﬁ@bﬁ%}ﬁ’émsth? ﬁmﬁ@ arﬂ“wﬁyebl%dgéwc %”% 1% t‘f} 3ﬂrefegrc?ed Wi th
pcDNAG rry%mﬁﬁemﬁéé 2Ry WRHEheEXPAIRIS 8% cRORellBat donkEREr (28 Guip 8l
expression proteins have an N-term nal henag Iut| The two panel s on

t he3¢ i ghﬂengih(ﬂaE%%dwamqﬂ@eqm@dwe&hél?e@@fﬂ%‘?ﬂyﬁ 1 pelye W@é?@&’o%%a expresses an
irrel evanf, poGLek Ibogflcﬂﬂ e PR ARNAVSheAnRBSHy i ¥ Br066006d20hntibbYy. AZ8. 2, an
ant i body ditecte term nal hemaggl utinin tags on the expr essed p95
and HER2a[pre@trmdrw)m@mnath@@g@qu\yevaémseri@galleséﬁnfa‘?ﬁth? peptifesdia ing o)L The
y-axi s i r.am sho t ul ar bin of
25PE si gﬁgfs th(]s]tn Cg R &XI O&Mm‘?%étﬂgl n I'n 13‘%"3?’?@%"???&&?@ g@wg?gl ve vs. fixed
cel | s wepgdstadiblydybifidepil liherdepdsited wa';thg@eﬁﬁ(ﬁ@ga\tm@accmé&smmmnherfﬂ&ed

par af fi n-enbedded (FFPE) sanples may show sim | ar binding characteristics.
Anti bodi es that bound strongly to p95sand weakly to HER2 included clones
D4, D8, D9 and D12. Antibodies that bound strongly to p95 but not to HER2

i ncl uded clones D3, D7, D10 and D11.



30Fi gure 4 shows Western blot data for the cells used subsequently in
creating formalin- fixed paraffin-enbedded (FFPE) bl ocks. Cell |ysates were
pr epar ed woamommssses renoved just prior to the additi orcofuskomasizo®.
Proteins in these cell |ysates were separ at ed usi ng PAGE, transferred to
ni trocel | ul ose nenbranes, bl ocked i - HER2 and det ect ed
usi ng a 1963 S @083, Bich-8739(a2 2D et @@tPTcﬁ19H0t(P951_%?1e)s 17 on° SPRRHBRIE ysat es
from gg&%@g G/PCT/ US2009/ 066295 MCF- 7- HER2c, MCF- 7- p95c, SKBR3-p95c¢c
and SKBR3- respectively. These cells were obt ai ned fromthe
| aboratory of INoffh Basel thainveiiey idpwets petbediondeterrrining whethsd SHieteader
sequence or HA-fa ToChbhistidod Ang 5) and
VOE 7 ool 3SR %elﬂ%%ﬁ’qgfesgngftggf%é‘%%tﬂﬁeasta’%%tg%Y o ficdiiire pCDNAG- HER?
and gnpt y:om@e:rbfahse&(el aadl’er B) predictil HrObakdityhf a signifight m‘m@eﬂmoarrd of
pc DNAGny A Mo1l1- ane 7 or % A (] ane 8).
Lane 9 sﬁé} J@%ﬁﬁcapffgg?sgéf’?% anr? a%%%(égy]%—éﬂ%o?g pgg%éﬁ@\?\gmt%]e wor k
fl ow and saﬁﬁlayhﬁ(ﬁi&feh@ticﬂlﬁfehtp_thevaeﬁtmﬁSdMWhaﬂ'agle‘dnséﬁy deuarrﬁﬁiﬁgv@aﬂnprl &s. The
aSoay. | ASUFAS AR O R B e gt SR 58Pt T Eed and
rehydr at edbodihiRht, %@%e@%@@ﬁd@@ﬁl tPPPe®td bixReticting aatittadursdobedissase @mnt | body
| abel ed with VeraTag (i. ‘anti-. nouse secondgl_]aé(llit s _added that binds to
[

t hel§ i r stubipt PHB@FaNAsE @nameﬁqmbpﬁlewﬁr Gisrmgindis %WF@C%% tgﬁ'he sample is

rinsed a%ﬁ)b\-{ﬁh%’-r(ﬁg slg%ﬂc%t%@@rﬁ%a%}&%ﬁt@a aidermeasured using capillary

el ect rophoresi s | ower panel of Figure 5a shows a typical CE

el ect ropher ogha&r]i’refEEIW epqueparwfgmmaﬁeés st Ry detAIERAg freddie ware) s
used 10 eualualie,kbe LAMsGh %@%Eﬂ%"@ff a%ﬁ@rﬁ% dlsIﬂ@ @ngélﬁv?ffeefnéamr@rg&ﬁﬁﬁs

fl uorescent peaks associated wth the rel eased tag as well as an internal
st andar d pra‘diqt.mc ebwiitlrer o patiendlras adorectend ¢(a1tsleohl a preteered @rlb@arpmtr ey

nor nal i zatl \ I fluorescein
peald ar et KiueobRetioiR BT AR A0, BERKRERR | Coei n

st ai ni ng emoametsﬂzedlgbmcm@@qmishbd plgg1$$s1on'l‘fhml prishary idiegngrissik naetastatit s di vi ded

by this tunor area to give the fj al ue, phility of
the assayS§%¢1 (h ? e{eﬁe(g?@?ﬂdém%% F%S@H}évﬁ?y?vﬁnﬁs 811? rpeo%%ssﬁgr?{ogldlgﬁ#@%es of
conpar i s@pgnosise relﬂﬁer Inl Afréfepanahbalinums, the Gatifiani sent iofhepsseagssidaframaccr ued

. for 19 tunor sanp on ne da X 8/.19 95 | second set
of data SWEEHEO %?ﬁlie é@dﬁ %?fé@amo'he alﬁ’d’fqﬁaéﬂl f: IS?‘V: Pé%%fsss%‘a

| eved s) . sﬂ_ﬁg@ryu@ﬂﬁfastﬁéeg hIn a&ﬂ@[@he@&lﬁ%dﬁﬁ@iﬂ&hﬁ}’ﬁ@ﬁﬁ@iﬁ &chiak t}ﬁfprd@es‘fsmﬂbr Saerl es
perfornmed on 3 di ffer ent p95 | eve ared to the nean p95

ays ( y axi I g%%
| evel (xRl gygeriaclaeser Shd prafard BW‘b?ffI‘@EPrteth%Bg%‘ﬁ IS d55P4ES °Bat a f or
al 1 5 exper] MEiac SRhS Hea@ri(' Ba pPdorrd @ odinehf mr@mc\amtd%ﬁthetheean p95
| evel level (x-axis, p95 levels). In each panel, the diagonal |ine
F epr esenppgrssibe Epmasines degnenis krotelaptsn x 2 arederipd smbedigsnia the wignifiants
expressed, g3, isd t?%l\@% & RERI HefGafiHhildaR ﬂo‘?%eéé)! Hla ﬁ@ferrgdrgmgk%rﬁg)r@*ﬂié/ sqcm) .

Consi st ency operators and over i's critical for standardized

as szfys Elgglfrcmt@aers isdmspx‘ng!msbmtfm odapsé wdentby Inveerefeohd ewbetlimeitnge cel | | nes
f f h of
the 11 stmib BaY Qb IRETA - PissPR Ry AR TR e hbO 35 #04RR Bl Rt ©

conpari SeairSRIBEISTee 0thdr egenaimitgiaar e shown In each case, WO

2010/ 065568P /USZ 09/ 066295 t uni t sho as rel ative peak
areas mul ti pl {"EtPBYyET %9%1%%(E®W %aaﬁ‘prhl;br@f?faﬁ% \A@% 1ol gpaneI t he

same scCOokfbod@meht\Mhe eREIE BérdpyacoenpRiseiid 186 B@dhdsdent. ea pr@fbﬁ'ree embqhmblﬁd by a
third operator after normalizatjon to mterna{%sta dards, The Jocess for
nor 3l i z &t dsi-2 astipgeagept ip BastyzymER ARdIPeperuzunial ?P‘iﬁ%“ﬁﬁﬁ’élf"’%‘ WetEhe

coeffici ent. 29&1@@&@@4! bdshhe (cfrdse Mht%?%bxsahd behMaesu et pvshahigh, aﬁérprner ators
over a w de range of g | evel s (mean p95 plotted on the x-axis)

Fi gure 6 patfrois likpl to eemﬂnﬂéo e taagales harapy. deaiient & lghdP s leng B’@F’l fied

anti bodi ¢ [ gtﬁq Wb e Perfboldfhdit, nal
Fagont SRl edionl (GREIRAPITCPL LBnbbARRGE | B3 kA FerlbddBhRL N
the cyt ofeddm2adngugehes ipatanile Iye pefated ¢nbydiioal, thertaratttcd/@ellam tsiaat i on of
transl ati on from nmet hi oni nes | ocated near the transnenbrane domain of the

full-length nolecule. Like HER2 and p%p, tunors dependent on CTFs are
sensitive to




ki nase inhibitors and |i ke tunors dependent on p95, they do not respond to
t herapeutic anti bodi es agai nst HER2. The anti bodi es used in the VeraTag
assay werwogeraraioed usi ng a peptide (SEQ I D No. 5) fromcpas2o0gacdzopurified
anti body (D4.1, Dr.2, D8.2, D9.1, 15D10.1and D12.1 as shown on the x-axis)
was tested with 6 cell lines (listed fromtop to bottomin the |egend and
di spl ayednbilitomshef as atrgotedsg kithitiiter, @ad i theeAmaypeqsipds isvpmph then fhepatenéiSyr essi ng
CTF, MCF- lég%,t . 0aKBR3

expr essi rlllielg@egpﬁ%h%thg ?dg{%ﬁ%l %?E%glsgfgfl\ggé%%vglé%ea mul ti El i ed by
111/ cn® (aﬁzm*mtpmam notaécebzeo hivoratsgnifreaibeaens! & dprefsped HERRAMELINC whi ch” was
gener at e m.ce positive
cont rol g tl{j@f’sui cH tea%es %de gy@g thgﬁleg\{ggﬁnag?)ﬁﬁgfa Hﬁmt ;Q@s Both D4.1
and $12. hmacxt mémlﬁd’n(sb i)fktﬁe AD(AM: Gamiilyadf pean¢asdso dlya ple8n2d ambodd@ett, how

specificity for Rp95. Figure 7 shows quantitation of p95 in 12

di fferentm%?}%fnh@’éﬁﬁlD&M%Q:ohort A). The 12 tunor sanples were chosen to be
hi ghly HER2 pgsd frefae@adbddiamt prteraining whetier ﬂodﬂmmosﬁﬁ%v:eloﬁﬂjsdatetbs Hal f of
each tunor sanple was fresh-frozen and half was. hjg ﬁ ?nd

par af f i nCoBRBEEdEMOpRECfY dhihF FYUEHS SHITI 1Ren Wétilﬁa ﬁ'étg BChgoé’ iEFat e cel |

lysat es t.hatrs WeldescloS&tRebin, And\eSta Bl dnaliiehtsfof thetifv@nadx dre 'tméarttmo hiclade an
anti body, CB 11, which was raised ag{al nst the inptrac IIuI omsu n of HER2.

ThelWest @meuish Bt are sRITEEMaAE & SR gHAT ﬁmFii“@E}F‘éa liscigsed RSCIp P @ pl es ar e

| abel ed Jeméﬁ%i‘r?ems i ém&ﬁht 5 @3Bin (hEREY; &t stofiphRE kin dpARal Qgdmeedtsanpl es 7

30 and 8 | ysate was used as a positive control (right |ane).

The pr es@pumalmm@ﬁxgnseﬂn@émrrr@zmhﬁ@r @patwgswﬂsre@@éwqwa@aﬁ%m@% 1, 2, 3, 5,

7, 8 andtrlo e}lhese tunmors were designated p95-positive. FFPE sl i des
from al | f?tmturmrs along with 7 cell standards, were tested in the VeraTag
assay outli neﬁlafmrtﬁcrgiapeet 8ic inenfign phures MYhdds ofiitating aubitrs with sPRORh t o be
p95-_ WD,2010/ 065568PCT/ US2009/ 066295 . r e assay
restits £78M % %% ci“re(is-sJ BFPETS odggeéml Qﬁzﬁlt gbjgaq&@cg#rﬁ 6%%“;54; ng
fresh-frezen lkaypd ﬁﬁpdrﬂ tis)ereqnﬁaetpn&/mthaaelmg tm%sonssgacqoubnauo@ nsdtlowiofi N Fi gure

7b. Th h t
Sove. Rl B AR PEARS MR RN P el oy ) e o ppe o e o A Eel £

These r esuh ste@uRioae BNardRPhPEdt &l inothsivniphise deaiitisg thetra subjdinis dual
clones in Figure 7c, alongsjde the rgdsults for th 7 ceIIt ha? ards. The
Vst er n- gEYsted Wéhélc'@r?érsthit 1s hkelysto respord todregiment ggeaf] glggchg\rm BOR Ot RE | eft

fol F@V\Bd iR¥ndi e 18 8EBEiRY: Q%g@Edl\éﬁ)fé‘slsi@Hﬁ%f fhetl@atr&nt &plloﬁﬁﬂacﬂ:ramsﬁ‘eﬁhg wRe by t he
cell standards, which are as follows: MCF-7 PS MCE- 7- CTF,

MCF- 7- HEmb,JecsmBF@ethmmtefﬁna@ﬁ@ RomoRt aspect. ﬂFﬁégey is ¢} LAS FRRZeP85 | evel s
in units th MG R80T §&iskArTe L ARt @B id bilciGpBn hBRAtONS s068) . as set
forth in %i %erﬁ IﬁospecﬁaF?ylconsf deri ngglh | i kel'y heterogeneity between
t he fresmeenf(men cells used for the Western bl ot and the FFPE sanpl es used
for the y. correlation between the two nethods of
quanti fyl%'srwﬂ5 i OgOka‘e . LNt?ﬁfj’hstrat es the specificity of the D9.1 anti body
as gdnpar ed tElgllteSl dhews EhES Aldrtofor pwlbodies ginppecdagninstelpdapentide dihewnas e used

to show - spegi f cblndln t n cel |
surface 2‘%&@2&%%’5)& té°6‘?§/5‘§d18 rr?fr}'%fthw glhB/BHao used&s &bfﬁngZS&etggrl ment is

I gGZda, rr@bl@hhgg wrﬁfeaesitanh FIDES O fissbi. afainsk e ;ﬁ)§$ayt1déexsm fobiaimzifg the mecs wals
used to test both Western-posifive n ne ative por sanpl es,
al ong wi f19meVRigh Theélﬁ"érﬂﬂfi’g}aﬂwrel‘%“?ﬁ?dg@ﬁ’@%gs ERE ?‘@}WCISE-‘ E%)v cI ones 1,
2, 3, 5, HBRB:xaRGIMar @Jn@auﬂ}m POD2RbI8] Asefdr2-hF @lshowerh dojuntn®), and a

V‘éstern negati ve cl ones 4, 9, 11 and 12, followed by the . .cell standards,

whi ¢k ar @elésiefitffqr%\héroml\?@ﬂ?w ipermyniggion (pstedasdigr2-A\pep: SROPREBCONGBRS and

SKBR3- CTE? ﬁd’éltﬁz@%&utm} Both HHRGIERNECDGnE e TRILAl RPade ADLLORIYNDI. 1 is shown
on the left, the binding to the isotype control antibod IgGZa is shown

on the r&bﬂﬂghwﬁed¥4@ﬁw§ﬂémﬁM@ﬂpgﬁV¢@V@B@NﬂmﬂméﬂéﬁAyﬁt uwalxlenss oMt i pl i ed
by ul/cn? RP / (1 ower

| ef t pané% Ap%%ﬂ% gkggﬁé §V@I§%$ﬁu%@8%§§égﬂ§%§jﬁn§#gpﬁ?gggg%??ee sanpl es
prior to subtractlng non-speci fic binding are shown; in Figure 8c (| ower
right panel), the results for Wstern-negative and VEstern-positive sanpl es
are shown after the non-specific isotype binding has been subtracted. The
x-axi s shows p95 negative or positive by Western blot; the y-axis shows p95
| evel s in Relative Peak Area nultiplied by 30ul/cn2 (RPA*uL/sgcm, as set
forth in Exanple 4. The difference in the neans between p95-positive and
p95- negative clones is about 4-fold with a dynam c range of approxi mtely
10-fold. Figure 9 shows data denonstrating that p95-positive tunors are

nor e likely to be hlghly HER2- posi tive, as shown by the VeraTag HER2-t ot al




WO 2010/ 065568PCT/ US2009/ 066295 sanpl es described in Figures 7 and 8 were
tested in the H2T assay (Cohort A). The data are shown in Figure 9a. The

t unor s spaionet/dskwssr ange of the HER2 positivity, but thecrasromwoedes of
sanpl es deenmed p95-positive by Western bl ot data were significantly higher
than the p95-negatives (see, the Mann-Wiitney test as set,foréh i n Conover,
W J. (1980)nes PRabfiRal! SNddBar Qfstsrshew seegivigitp b dregpoggentide and the A second
set of 1 R b@gﬁort B, dianonds) was tested using both the
p95 assaglé;@']gcellt)kagr{sesﬁﬁgﬁh%?dasséy. Fi gure 9b shows the correlatjve
results. CohoFigua Xshquaiestprndoetsespurgs hybridones copdipnedancdifeddgrdl in Figure
7c. The appraoxi mate of or t L bl Vi ! Figure 7b
i's shovm%ﬁgte?%’ge rero%%t(gr?elﬁ%@anf/} V\gn?sﬁ{éryggé%gagléeneﬁ?éndlgpgEgggseafrt({'ﬁ?ﬂla hi gher
P95 si gnab3T sclvnassfddddalith feDNYs-HBU (e xpssseion atcemt fovi poh, lanehi)gterd2T signal in

bot h cohorts. o I cohort of .trastuzumb:treat ] whose
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TR g %Pgl‘b&trastuzurrab

pat Mol ogidstecte@ah ahomseradighuperendase-Graywgaiefient-moysre8 ey
i n conbi ?ga%jﬂgn wi th chenot herapy while 12 received trastuzumab as a single
drug. 88 patient had netastatic breast cancer and they 20coul d have

recei ved tr asFigniesabansi Yorsbow fyorgsdengesictivaiedesHdosing (e psuffereRdrdpy . For

the high HER2 : D00 2Tdd (Figurd3oEMB SRSt abl i shed
j ust abo&%ﬂl‘feﬁgﬁ%&@%&geﬂ%glsg\?%r\gge@{aeﬁ%ﬁ%d%% he cu(t'lgou]cr f bi?s sh%Svn in Figure
9a) . AboykovishthsrebiRff of trirafdeted 203D rels bowlddo benddéoned mgdid frgm Gigertivlangthed whil e

cont r nedDb b Do rERS e SR babFs DR ALY DR o7 ITRaR DTPRERERNED 5 1o

25si gni f ir&ad)t Byushatibely vds detetted pitogbeasylemad arghoanseiantiteidy deleovdd pyand

overall survival (shown in Figure 9d).. than se, that. were.i
p95- equi %%Pé%vugﬁl@%p %ﬁ"ﬁwa@el_ftgn gﬁé?/{ggl@eoﬁh(??’i 2:?‘3? r ‘I%(L,S tfarl%%’?ﬁ(ﬁ%%mst gcéﬁhg?ﬁ stry
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or p95. In Figure 10a, both assa ta (t ane e
(expr essé%llsitﬁnm@%‘ﬁﬁ%WAgﬁﬁ/mﬁ%@ﬂ'&%ﬁ’%‘fkgﬁpbeé%?éIp§§ 'OI?OtEgg%\écagﬁl 30l i nes
probged %9?6)@68%0@{)&)’(&[&% anlN8er&fiall héﬂld&%ﬂiﬁﬁqw Be@wbbimtls Miherigtitansf ect ed
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the G tesidedav IRdqelniransfeciriERihrivaeiol Watteaprseses #1 Hi5ieNan RPITRICIE s and
cytopl as nelf/g‘igg sHows lﬁ%%%vet &nﬁéﬂﬁ%ﬁz@éi,tah L8838y diredidl th el Ni@eralBR3 par ent al
cell lineis known to express high anounts of~ WD ' )
2010/ 065 568RQNHIBOGNNIB62PEsfad|n05 kehJER2 proming Al 2 pegatiwongoldpn yi5.  MCF7
and SKBR3. cel |. .ned with . ] Foing, i ith the
| ow | eve 10%1fan%€cgl§'5.§ja§$'_—%x\é\%ggél Oégasn? %Wé@ t\}/l\,ié #ﬁn%%lié\lse %v%/t g?ﬁiﬁ%ﬁéﬁgﬂ% (())f\(l:mal i zed
pripari | PEtsienblhe thek-hxineo badeg cbangestienfor witivie vs Hexell odkstwwesnisigilat he p95.

The [ g&a cont.r L sotype tibody showed no cel i ni ng,
denonst r Z?’ﬁc?%tf?rﬁiel l:éi%%%e?tﬂggﬁtfor X{lﬁée%\%rgﬁ ieggaéde%ﬁﬁgl?ﬁgﬁg\%)_ The
resul ts @hovi figilkHGndfeclaeRtisicenAnubddes tihe boesustrosgly @g9Susd mgakih® Ver aTag
assay. Figure 10b_sho bo ssa nd | data for FERE tunor

aanpl es. HERdRa e eiongeRg ot pogna Dyl Aot e i Porel 19758 Sl R sanpl s
(#s 5, 69 idddded?fonebs, s Divan€Bhl. 1ines (MCF7 and MCF7 transfected with
p95). The units for the p95 | evels are expressed a‘gpéléo,RPA*_uL/ S‘ﬂ\%m‘ In the
ri ght panel, Figmedshaws ¥esmaiotiate fpphecalls pndsabssaenthy Mgreangif .1, a
P95- specigh] ] . reffteitdd RAEYankA¢sGeheekdt 0 the
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full-1engt ile | S [ t it and the
R N e Bl s P
suggest d#&bhad usinpe lepictaph peeeolgse deeedtidykit HanB0l -4 skow cdddpisatasgrobound i n
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11 shows the results of quantitation gtudies of p95 using anti-p95

anti bodies | abeled directly with nol ecul ar tags. The experinment was
performed as outlined in Figure 5 except that the antibodi es were | abel ed
directly with nolecular tags rather than using a



20secondary anti-nouse anti body. The purified nonocl onal antibodies used in
these studies were D4.1, D8.2, D9.1 and D12.1 as shown on the x-axis; the
y-axi s i swehouwnesissRel ati ve Peak Area multiplied by 1lllpcrais2@s/os@dsforth
in Exanple 4. The anti-HER2 anti body Ab8 was used as a positive control.

The cell lines tested were, fromtop to bottomin the |egend and fromleft
to ri ght MGF-7HERarMEF a5 NEBRA -pernd SRR 3-PRRS2. 1ESRREFYEY MCIES 799595,  SKBR3
25 and S@}%So’bg[%dffr-ggﬁhé ﬁ%glja{oﬁ SBWBA lga;vt%}yeﬁkéﬂ prdfeids@nd: B&iAn oW i n
Figure 6, except for a reduction int dynam c range between the

p95- hi ghieesgrepsiwgr el-tag] Lares 5OMBP Tys@PrromndECH7 golbs (ane SBRBRECETF) and t he
p95-1 ow expr.essi celd 1inpes -1 -4 Ao kgure 12
shows tmﬁégéﬁaESI%@ rtrélgsuf?ctt%d ‘sl %é&ﬁ%&%%%?m‘%@ to %gggﬁ?rﬁg VgéQtS | evel s in
30ced | | {(lme 61 astd50 wsiglatmax bapadd$A6-HERR apcdipc DN Abrhyc/rigk ped ipf&llgne DierFi gur e

12a and -1 1s Ja i.t.h VeraTag, {0 I i Il line
st andar di&?/FP%é6T§%§15§WIP%:(la%eaﬁp?‘gé ?hgmg@R%%%9%8T§%§1ﬁ3gc eggb) using a
si ngl e ant i bopiguRss ajiowsihe woed flow hmieassity anafeguesion ef4 peb dereTagfassnonef t to
right on_the x-axis_as sh in Fiqure 12a,. -7 - - P9 - 7- CTF,
MCF- 7- HERBLE esemiptes. T&REPRST (SCdNg Oﬁ/% -fwefggl?gﬁﬁwﬁz%&fogﬁ \%s“’fag% level s in
WO 2010/ Q85068 REH 2R REGAPR dRehakitvedReadeifizapanduttydptddededy |/ cn, as
set forth in Exangslfe 4. In Figure 12h, the results Q/f LIhe Si agrlge ant i body
assHy ar logkrgvid p amlbﬁ@rlsgéfhgi 558 fitekorb 1P lad Withi SR (- pBBh cl assifi ed
as p9s- pgﬁhée' KEonQhryPIP2 DRI A MBddR8 aRTrQRn MY s Bhdi Ot tRkafi @t pdibier X- axi s
shows p95 negative or p95 positive cell lines; the y-axis shows p95 |evels
i n Rel at FigarePealhasamepSisuingdding dgrafps is|releaspd, captured aiq wegswied ¥8188 and 12d show
the sane_cehl L S ﬁlggﬂ FRLES, vl selpitsi @9 a two anti body
assay syéfpgll%%r%’%\leé\}ﬁ#’@‘ﬁ@ﬁ%ﬁﬁ&@m cElloi?sl{gg%-speci fﬁlg, and Ab8, which is
speci f i celearophéregiamt r acel | ul ar domai n of HER2, are used to detect p95. The
Ab8 anti body js Il abel W I bi ot n: . i | eavabl e

Ver 2Tag, allo Oﬂré;&?rwoa BF @“ﬁ%@é@ﬂ%@@{} |rr(?)1lvsvh%lgl‘%:dhtBtg ﬁée{u%%ggarﬁe of the two
ant i bodi elsctwiphograinheThl sftanreantefratehBusesvent pedks merocisigl avitb desrelsaseie r el ease

of the fluorophor on the VeraTag. As. t dat a show, separ.ati f
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usi g anbimfeAstamhé ROAivE pedkardaas &dide@b AR tuinbearbidid SRS HiadMalod,
trastuzumab. Several nonocl onal anti bodi es gene,rght ed fromnjce. c@al | enged

with the D peprargaofycsiitsobthaarsay PElRgn fiia 1id? Fodi I I8/ Y M&i’bi t growth
In SKBR3 ngfﬁxﬁlé%isgﬁé. | "he uBRdr MePhankitih6Rs LSRG L8526 iR @8Guddi fa1d evel s of
HER2. 4D5 was us as a positive control. An anti bodfy (A3) to an

20unr el atuetr paptlesde avgdayierkisad/ 19 phdlgaelsve. awpndset offae ondhs BMsanel s show
results for I ]S, Jo] wBT474 cells.
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aenay. THEHRR G R gel b e TR e A R bR SO SRERARE R 0o ara
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effect pattern ot (STEPP), generated to exam ne th rogressign-free
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the di st pidbii®Batfwhithls cBrdisedak raQiveptilentsmvepkeduyddr g csifmal | est to

| argest H2T. A trend of increasing probability of remaining
pro’d)ressfpd’nﬁ?uﬁésémﬁhst 12 nonths 30was observed for increasing H2T. However,
at the hi ghest,lsR¥alShlcei@perais ARLYRTINESS ELRILIr BahdbdiF¥dAsdagl € WaS
observed, consistent” wth a reduction in susceptibility to trastuzunmab.

Fi gure 1Bigstecdashewsdempl batchivehsisterioikvas aghitvpd syng eskidiies Wh tidelprasylsg FI SH(- ),

H2T | ow i, O < i i { gh
(Logl0H2 s %@gﬁ%ﬂq{%@@?\? 5@%@%@%5@?2&? ﬁhgézegbiiﬁ%nglgsik%%zlgrﬂ < 1.95).
Cut - of f s“RitR-eorinchEirdtion?, @elirowisel compatisops betW®n30:hera065 56 SRET. US20092866295
value in a positional scanning anal ysis. KM anal yses denonstrated that
patients who were FISH(+), H2T interngdiate had a significantly |onger PFS
than patients who were FISH(-), H2T | ow (nedian PFS 12.6 vs. 4.5 nonths;
hazard ratio (HR) = 0.34; p< 0.0001). Patients that were FISH(+), H2T high
experienced a PFS that was no better than patients that were 5FI SH(-), H2T
| ow (median PFS 4.6 vs. 4.5 nonths; HR = 0.87; p = 0.68). Figure 16
shows the discrimnation of patient populations by H2T and p95 (N=90).
Previ ous anal yses of this cohort using VeraTag neasures of HER2 protein
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15shorter median TTP (in response to trastuzumab) than patients with Hi gh
H2T, low 95 (nmedian TTP 4.4 vs. 11.7; hazard ratio (HR) = 2.4; p=0.0003).
Pat i ent s wbaviowesashi gh H2T, hi gh p95 al so experienced &cIiuspodiocens | y
shorter nedian TTP conpared with patients with H gh H2T/I ow p95 (nmedian TTP
7.2 vs 11.7 nonths; hazard ratio (HR)=1.9, 0.017). Siymlar results were
seen wi t ltheowéts af 1959w Showales reé‘l@@ﬁpqahateamwlélﬁgff‘{@e%L Pﬁrcnt@% eIt ed
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hunani zed e er ant i bod e of skill
in the aff® ?‘%ﬁiﬁ‘? ?féet%sﬁgroﬁ? S&fnil? S 3¢t I{ISF%)% % hat ecel lé's%%itF otrrege&)%artl cul ar
bi ndi ngI snt/)ésl&m biBtsdstdhd zﬁﬁmy u?lggai exgmtﬁsdy,@@Ilynﬂnshd‘aﬁarsed\@gagmths of |

i mmunogl obul i ns 20or. their nt s er, ri.gte so | ong
as bi ndi Ayrassiulandpgpain of Hg%a&ﬁgg}?}?tﬁ?‘ bg‘?tﬁ‘(’tﬁuﬁbargekﬂoév 58 Feﬁ%*f%fa?@ (ﬁ Gui dance
in the pregyGhihees ABthbeel eed i0nrob right I’be@ﬁh@@mafkdr and bdreedn sdepievat i ves for
use i n i nmunoassays, |nclud|ng such assays enpl o%lng eleasabgi nol ecul ar

t

t ag80 ( as 28b&cPKBRY celblyepiy Westtiches & Rasiiae Fontiobgieht bnedy Apf RISPEE ikt s and
manual s Ha%gﬂicant HabLavo8d il @egin h88Rs 1A0BI Hads esd 107 thabaimdrowyreManual , Col d

Spring Laborat ory 25Press, w York; Howard and Bethell, 2001, Basic
Met hods |dm1gNatedlpéﬂy0@frlwductl on and Characteri zat | on, CRC Pr ess WI d, ed.
1994, The I WWXIQ:rtgst dinthe  Bi ndi ng
compound” s %yfr{;%%%%mgﬁl e ??@tﬁ“ﬁg Et||N§:sd| ng t0 aurlloteher nol ecul e
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nol ecule is a protein or protein conplex. In another enbodi nent, a binding
conmpound further conprises-a proximty probe. In one enbodiment, a binding
conpound conprises one or WD 2010/ 065568PCT/ US2009/ 066295



nore nol ecul ar tags attached to a binding noiety. In another enbodi nent, a
second bi ndi ng conpound may be bound to the binding conpound and neasured
or quant iwpediassmwscorrel ati ve for the presence of the pcmdisagooeszpdund,
which is bound to the target protein. As another specific exanple, either
the first or second binding conpound may generate 5nol ecul e that acts in
conj unct ispasifigi (s4¢ Faguse O i Thic espapresws fign Péﬁsagﬁeé@f@g@sgp%a}?ﬁlby, produci ng a
signal t r ) t Qi ~ eLiw-in FUrther, in
anot her er%g%%%ﬁ%sﬁ%gﬁf?eﬁ%‘@ﬁ%ncsgﬁgg%ﬁ)épg%%;9{%{729 g%?g%ﬁfl\éf&t ags that interact
wi t h one Figuot TrerThaixtdxisrshaws pfSfresitive er nsgaivi iy Westem flof fey-EPpPeX t hat
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correl at Z{se%\%v? ﬁea?#éeaprplélglglﬁ%goy&? }Cﬁ’ﬁeag %{?ge 1%%?@?%1 Tlg/%sr@é&?gi&%gg})%cal ly,
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noi ety" means an I |l e to. which cul t e dj tly or
i ndi rgct Icﬁl?%{?q(gﬁ%eg&f ﬁ%ﬁeW?O@&ﬁ%%f’%eSg? iE‘}i’ %cfl gan(fg?%rg]%r@ Ofﬁ iég EEI néi ng
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15consi Stdign@MHNAMPAEE, TEAY-BANshods YILRvelNinthAgeRelaive Pudk ard phosphor us.
Preferably, bindi na npi eti es are antibodies. I refers to

_ "Cell 1ines"

cel 1& t hatultpdipd bpelem SBBASak/aermr et iRgh Fdﬁarn@Ieﬁ‘aIESP?%%WéPH%cfe&H%IIIey
mul tipli %ﬁelgﬂgtfe%er{éﬁy BLiakaede BBHGHAMESs ulR SRS WekerneiaRd @ FFeBl | | i nes
may be derived from each type of cancer and nultiple different cell |ines
may be dewmmplelistd Brrtheanl cberefs a fear ppeeaiion bgipscmihe bxnwethodsfanp| es of

di fferent {Ir}ﬁ?yqi? @55 cell lines include, but are not Iimted to, breast

cancer c&fT"14meS, such as MCF-7, NDA-MB-231, SK-BR-3, T-47D and ZR-75-1.
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a det ect phiheryrmtiesiidsas cdlpgrioarunegdne dThoisatyfy cdiroigntiidetugedantliis t he cl eavabl e
| i nkage. . A "cleavage-inducin Lety," or 'cleayi a " as used
her ei n, ie§peém§’%‘6bg('%%?alflatg}?l%g"féssotyéﬁ ogﬁ%) ﬁvé"h%%sg@; desey eéfnnﬁgu%ggéﬁgl e of

cl eavi ng uﬁede %@N&Jﬂlh_ ;- Webtkrﬁk@gﬂ' 'lve_: B{dg\fves“tabin_ygaﬁkzhEFmtum sapmees, geng witlag 8 _hegi cal
species that exhibits shaort-lived activity s a S avage- i nduci ng
ef fects &flestyuiidsi M Kigge pp-dhs WFit?/thP“f’ﬁ%CléIeﬁ g %B#tfsgﬁlé‘ﬂa(fﬁﬁa% mon A

"cl gqvi n%eﬂéfﬂt}_@lldbve%%ylﬂwm&ﬁ%ie%btivé ehgssst, 5, 21 BRADS Rllotbaby aempll i ses a
cl eavage-induci ng noiety, as defined herein, and a bindin ﬁgr%%%d such as

: d
an ant i bedydards, st pigess TallopepM e MCHdrp e deCTH gdhb-7r surface
receptor ,, AsPRRS ik 1 l?'zﬁ:g sBRpISHhERhAWE B tHonoBloRfT@hibda IDBCIL Shoviikth@s
biotin, an oligonucleotide, an ol i gonucl eotide anal 0g, such as a peptide
nucl ei ¢ i, the bendingop ithe isntypereyntest] hetibodn| 1862, irshev pr (hetright Ths YeaiFabl e of
bi ndi ng t I . [ I - .
"Ert ot VB BER e P RO bRl ARR oA RBY kbR R AT AR O SO e 1o
bi ng ng Eaamppleddsn Figet 8b$losef ft phret) the cesgieafor Bestem-nbgtiestaad Nesisingnal |

i ndicating.the presence of the 5target | ecul Eor . le, roximty
pr obe an(?gsét“ff’lSﬁ%?%&"%%ﬁ%%@ﬁaaf%é’fmﬁ élfgﬁ%@n%aﬁg%@@% ( 6§§%H¥h£élr?g/f ﬁer anal yte
of i nt er gight)pandl), ieredults &fr Ve terngegatioexdndi Wastant-pbsitipersempleeara setreateabl e
signal, indicating and/aqr quantifying th esence, of 5 and/or a p95
conpl ex. ﬂlﬁr“@fl‘él’%?bt%y,s"tm? l‘lég?gg?ﬁ :b?/%‘ SBEtB")?Ieﬁi %e f‘"&fﬁ‘ééh‘?%srpggé‘ﬁ%a“&%?rect i on
systems i§sifiRYy Whadn $00 tM-a:0¢ &Hois gbi %véleESRAAIA0 PIAOARMmuitiptiEebabl y | ess
than 200 nM  preferably | ess than_100nM 1Opreferably, |ess than 50 nM

" EppQ openl/eat BRRA Tub/sqciB), prseh forihrin Esgiprla e The differcpsedn HedneaisbAVES: a prot ei n,
to whi ch 50, a0HVeRAEY9 STRIAGH GorfRE isUbBE-B] dVAHNIdFRFRYHRLE cﬁ'a{éﬁﬁxin‘_@%ﬁer ally, a
protein ﬁas several "or many different epitopes, also called antigenic
det er m naptfeld. and reacts with antibodies of different specificities. A
preferred antj ioC. } J, S i i : 5pr ot ein.
Preferred antilrlggtlr%ichhg‘g% ‘%ﬁﬁ%ﬁ"ﬁ%@%ﬁZhag%p@gfvéﬁﬁdég%ﬁ%ﬁ% 1)l(ﬁ)btlf:he am no
aci d sequehiyelER2-bisitRef dsahovan by thotVeaedog SiERBHetaf @12 Thassaly. nEhe(temer. , by bi ndi ng
conpounds) in the full length nolecule but rather are reveal ed and
accessible for binding in the truncated p95 version of Her2. "Exosonge"
refers to a menbrane vesicle that has been rel eased froma cell nenbrane
20i nto an extracel lul ar environnent. Exosones and ot her nmenbrane vesicles
contain




menbr ane- bound noi eties, such as proteins, and they may be used, for
exanpl e, in assays to detect these noieties, such as p95.

" Ext racelWwol2aro/dsseai n" refers to a portion of a nol ecul ecrhmsboliceodut si de
the nenbrane of a cell. An exanple of an extracellular domain, wthout
limtation, would be the 25 portion of a trans-nenbrane protein that |ies
out si de tsteplesddscribivt ireFigpresT fridcatverg tested inotha HRI assap (Fehope)t Hbe 8%t fScel | ul ar
domai n of , HER- 2. hC \, SE in and a
truncat ed"HanB UEE b5 (G ule g FaEEh e AR PP RERE R RLIRITT"

f or mal i nsédrx efkapptea fiédnmedpabheddid: tyaiWpiten biot damptresigniigetilydaghst tan e

typicall f : I it | i mtati : | tei
and. sor ebapror ESTree My et 57 St B i B 2R PR, P D ek,

of f$xed Nonp&hi@etiDsBtigids(®@hEA))T cr oscope slide or equival ent surface. Such

sanples also typically 0 _a convention .e- hydration .pro re, and
optionally, aft Sﬁ??ﬁ“ﬁé%tr?fwg? ﬁ%%ﬂor ﬁ%%%ﬂ@?%o =(£§ar’ﬁ°§¥1§ %q‘s,tesgefl 43 gl%?t#‘l nary to,
assay neggyos 'E@s@%&s welV¥ (ROLOT 65p 6B RGT HLERARIMOLHZREVe results. Chisort R",
"ErbB2", "c-Erb-B2", "HER2", "Her2" and "npeu"_are used in erg{?ﬁp eably
herei n afHuAEHEPTEHORMELP (e tyaqr-set measpred i Fgyre 7¢, s e SRPOX i, 6! 105

descri begyesff p&HAMR iferrddFrons FRBreh iddhown b9 &R arBwlov. the PaxibpFidide 68.97- 650
and Yamanmoto et al ., 1986, Nature 319:230- 234 and Cenebank_ accessjon
nunber X0B88Bral arhighsspgSricanekis Ewroliebt ibs dound pwosialediyith pdish HJsignagnppo
"c-Erb- B%'(')t,hc'bggﬁgZ" and "Her2" when used herein refer to the human protein.
The gene ‘encoding Her2 is referred to herein as "erbB2." "Her-2-acting
agent," as usdédargerdiort,of trafterugab-treated patignte miiosetiamors Aad pigripBilY b&nbi ol ogi cal
activity of - r - r 1.0g: > bl cancer
ol 1 sueRer Sl rdar e PG P PO ERAM AR pRlard chftiorREl e Yo

di mer i zabiomesaant ephpispinoketigt HBR?2 rab@p thesptiatly kertidheh fas pOanbiiherhortecept or ,

i gnal t ducti the |ike. Bi i gal. acti vidd i ped ude,
ot EhBue | MeRRrER gRm BEMreTopt SSrrihe B8 SRy BRI RRSERSRHHES  on of
such act iLyitéd &hoRy TReskphtiedtsanid elpctd ritmatilywlydHOeertbmeitat @centraldi r ect cel |

killing (eg, ADCC), disruption of prqtein conpl exe 5, C | ex formation,
modul ati WHE-BE Gy PR Enidh B Rt RIS Gt SBPBPBEREa)
activi ti gerC@sal 8 donele@de e #hit@inab @SSRS Wik thénthdiapyrwtilils

15application. Exenplary Her-2-acting agents include, but are not limted
to Bl BW 2@9ped iqtuzupizpas yimegle drapt &%&%%,en&haé&etﬂé@%ﬁeaﬁiﬁ%@mi ﬂ’-eESM 1,

AEE, 88 apq hARLdelel trastuzumab efthdhs a fiRf, 86cond 6r tﬁir@ﬁﬁ’e’sﬁléﬁgﬁi. heedr theshigh eat er
than a standard such as a predeterm ned neasure or a subgroup neasure or

that is HERAEng] yowgoéatabe of hgn(EA0he?S wirgkblighediaiabpe thebigheskatpl e, hi gh
Her-2 or p9s may refer to.a hmeast i n a
20pr edet 8?%?1%?’1%%9{“%%@5%{"Ofsflljscsrl%ogg Hgﬁéélggé)t eArSD r(ﬁg%gl %%?%@?ffqﬁ?g%%ﬂgén or p95
may al so deefibed 45s@9 5 cnmichsd vhilothodddrelo®y the cpd wahkrteipdSeqiivedal. Wemon2 or p95

subgroup has rel atively gre | s. of r-2.or .p95.than anpt her

subgr oup oEHPariERtsy ﬁ‘fﬂfefne@ﬁ’[ Wm'kﬁ?ﬁﬁtgﬁ’, thoge i thg ip%g'elf%cthF ﬁ%mlﬁ? easdg nt

spegs fi Cafchi@antlyWhorthr Sitden6pragadssien{showb Grigps 96and beeralt eatied (fpwdiivi di ng
sanpl es around a mat henatically determ ned point, such as, w thout
limtati e dinshese thaligero stiPe a1t @dEYPoup whose measure i s hi gh

(i.e., higherghanotheyd @b R SR A0RERenSHRYIIRUPVHIPER NEAGURE 1S | OW.
Her-2 or p95 can be neasured by any nmethod known to one skilled in the art

such as, tmear seRBlapiha, arewashiya or Regaiteder B, Lukigny Nerbetagysardatisiamg any
tsga[‘d:; d 82 X > g?%\gﬁgg@é&%d i RIPRuBE 08 UGh 488 (FRLEERASS L FBPE celii kel y

, rs to an increased probability that an item
obj &t , B6eshiretpdovithged bam skivl. Becall lincplshewn ara MIAE raasfegfed b ect t hat
is likely. to respopd t [ IW i ek iagreased
pr obabi | |¥]tﬂ§/er8$ ?Igfgggeﬁléﬁln%er?’? r ea%n\#esﬁl@%t?%gﬁéégst u}zlt@?r}n?b@lr@ g Egltqﬁllruve to a
r ef er encéagmbjteCHERR tigt Bufpurdfin otbjtleatusleus and cytoplasmg MCRYSs liswch taer ei n,

Cubgr oup KBS ITE T 16 et ety srube ¥ RafBliither Subghalf Sencure.
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WO 2010/ 065568PCT/ US2009/ 066295 exanple, with respect to a patient's

| ongevity, a long tinme progression refers to tinme progression that is

| onger t o 2erpweiced. \Whet her a time progression i s | ongCorusa@b/oneys be
determ ned according to any nethod available to one skilled in the art.
"Low' is a termthat refers to a neasure that is |less than a standard such
as a 5prefdeteﬁgtm}ﬁ?§d améacsmeeelemf @SSMM StEESnebs staipgd Wih PRI gkdWel y | ess

t han ano r . subgrou JRMhoEaN a

met hod th‘é‘f Sltaémf‘g&ns?sﬁ%ﬁ %‘é?é?fﬁ)%agﬁ ﬁnl‘ggz ! IC_Qfsstfc rf%fail%wl%aﬁ)pr ede)?}gr ni ned
cutof f. Lewitdebcldizer prp&ﬁﬂmyhmalanmﬁﬁmeacdmatsMWetmmeIoeatwna)f thow9Her -2 or p95

subgroup is relatively |lower th naoth X W t hout
limtatidie MPEIW{QSO{Y@CFW@OHY e 8 ﬁgL‘in @% gzgmn Jemgl sl{{m%gtihe pati ent
10subgr oupsifeih obﬁaetz)"%tle&iytwat@lhwsmm TROTNER odteUHG age consikrenratithcal | y
determ ned point, such as, without Iimtation, a nmedian, thus creating a
group V\héfsﬁ'ere%aﬁ?ﬂésmétheéﬁr@agéssayI ess than the median) with respect to

anot her groupg }r%g&s@b@mwo% dsSay @M€ dat® for FIPEALRST shinpRs.t Aehdteflipane), Her - 2
or p95 can be asured any nrethod known to one skilled in the art such

as, for eRaaphedataisshen for fhagertampionmples (Hsg, ¢ ARl \aras P4 REY RS 18FS usi ng any
st andar d (Sﬂy@m& M&p%&ﬁ%@ﬁé&@hh fuésrj‘C)Th@ﬁBllfkqgr i 9@5 RPelHRE CARIREL 4T ) -

"nol ecul ar tag,"” as use erein fers to a | ecul e that can be rreasured
di r ect | y RPA*uh@ijere)c tih he rightpapel, Hi%ﬂatmgﬁh@%eﬂ)r FFBE@%H%@rPfﬁ’h?Fle‘é@leééerbas ed on
one or i cal | ecul es
bei ng sggiagrla?@é§ Pl acr]‘pbOdyg%P p%%etb%; tﬁ? 395& b%ﬁf gg@gfreg?tfaga%agl lity,
mol ecul ardom@ingiﬁHEPszr(a@e)m pmb]ﬂbl Allttiyree fokays shya ﬁtaplmgbwdl thy CBQ@@M&HOQE

charge/ mass .rati o arity ar tags
in a plurghsLspt B’Pthélg*tpr%fF‘?qeé’f ?‘fnﬁle‘e@eblt]iﬁpﬁ%l?ee |ycmrmr§g9’l%|h{;%? d opti %:l‘jn]
det ect i omdhadakd BEkTid sayas te p%npcb&ivs,&pﬁfsam&d)%y Thee tla:t@ ﬁmhpmlgsest I'n

anot her enbaodi ment, nol ecul a n a.plur r set .ma in

mol é2ul arhahdiegRtoPedrragRizedshy] ‘E]f)b?qtaﬁ)tlboﬁkés{ofloﬁ'gfgir“ %‘Bag]ry epyring 051%1%%5 99|rool arity
and can Bg,epsf-ad @dndXis@ier Ml phase or reverse phase HPLC i on exchange
HPLC, capillary 25el ectrochromat ography, nass ctrosco hase

chr ot ogr aphyigsre d shpkethe sl qf quantitation St“ﬂ)@%l%ﬁ‘?gﬁ‘élﬁg agft- B%?ﬁ"ggﬁﬂl r tags may

al so | nv%béﬁefl WUsbag ﬁ%ﬁ&@@cﬁa}f B! @ﬁé’é@Erlméﬁt%Jaagéﬂf&ﬂed a¥hiitlihe@lin Mghifeoyt
further icatron, to detect, enhance or anplify a neasurable signal

t hat act sxeept tatcthe areilba@mwerf:dﬁ’oelpﬁélrmﬂes‘éﬁhd@l &gs gighthenysigs 2an anal yt e,
such,as p9 Ab 8 MtiboBies Bled f thbsQnies NOI €
g%ul ar’ Oggésry%%p%%u%gd@é@ %ﬁgeﬁ‘?ﬁ@g l?‘iﬁaec% |ov1ee proxim ty toespr oduce a
rreasur ablve:reng malDS 2,A39. rahdeR 1. has Sthags on gheryeardy thabt-axisis ghvain ipkglagee gener at ed,
for exa ction ofs t wo @3; YTRHG, AoSEALERGES Whi ch
Wil hygﬁJ %féf’g\m@%ﬁ %é 1/le’ &hsh Ogrggljlgeq el‘%lci:eg ar EIGPJMER%?% gﬁﬁeffectl ve
proxi m tmsedashefomemmkrels Tﬂrwcteuemesheste@we,rfmma torbetum midhelegingnad or t hat

cnow 1 ' THE ARE0 PRI e Pt b ARG P Ba g BT B SR LG and

QPCRs and SKORBIAMEH, Tetr@lifts shasinusdnhameino tioed gtos/tio Fighe 6/ akaept fof a
pr edet er mi ned neasure on_ subjects exhi ing certai n Phat al | ow

t t r
t he best adpdeHehindhg ‘ilyélﬁmlféti‘i‘ﬁé@ﬁt“f%th&pgﬁgwg e%B‘ﬁfsé@o‘iﬁ Md{ﬁg%tﬁ Pibute.
For examp)i@r-78435aRd SKBMMF%M 1B 35-Rh-OMBesSIN@ cdINliRe VICHI7s MORAT-Hat2e bet ween
two categories such as high p95 expression and | ow p95 expression for
det er m niangSKBBBAI | survival would be useful. Optinmal cutoffs may be used
to separate t ? ?‘eull%] g&ét déeg OY?‘J,SHI?SSJSI WD@ ﬁ‘@ﬁ‘tl%ﬂymlﬁ%ﬁret}ﬁ@[&vélﬁﬁ opti nal
cutoff to opt| e predi ction nod e Overal |l ‘survival "OS" refers
to aoti neelahnmasiandednd fuonorst 198 asd siglt, rsbpectivelt rﬂérfﬁgl{f?)l%@@éé@t}‘l Q?rl iéensor .
Censorin 0 r t 1
SUrvi v aI b”?e% P}Vé?xger%fag% %Ja%gfégeyqf r?ﬁicecl)l lirke galﬂgagc)i(éa ge,e?%y%?i Otgrélg/%trﬂt%yels when
represe ntfﬁﬁh Cohoat Adfipan- Mpiveing plsm‘glecahtﬂbmilyragpaal Theeceditling sipadardsdedtesrare,i me,

t hat tlne be e tinme between star ath or
censor. eag‘eflg?té’ntﬂlf HHONESEP E 1F‘§fe %ﬁ%‘% ZgMbEeﬁ%r mmr%f 96’3? tion of
HER- 2. m@ép 7hasr 4 SRIERG, PRBR3 [@EffemdedDAMBSIS3 T Thag-akie ehdwrspB2 lavels épt or
"p95ErbB2, 1, "p95HER2", and nore generally as "NH2-term nally truncat ed

HER- 2/ neu” and "HER2 C-termi nal frag ts" to reflect the fact that "p95"
represents a famly of truncated HER2 proteins simlar, but not identical
in size to that originally identified as having an apparent nol ecul ar

wei ght of 95 kil oDaltons. p95 is thought to be produced by at |east two
di stinct mechanisnms. p95 nmay 20result fromthe proteol ytic cl eavage of
full-length HER-2. p95 may also result from an



alternative translational start downstream fromthe canonical first

nmet hi onine including but not limted to M6ll and Ms87 "p95 conpl ex"
refers towvea2ommpbas of proteins at | east one nmenber of WworaAls2009/0p283

Exanpl es, without linmtation, of possible p95 conplexes include p95

honodi mers, as well as 25heterodi ners conprised of p95 and full-1ength Her2
and al so Refaiee Perkries sulbipliedey 16fsimies weilfortr odbxampleck dr Figateddbahe reawHs y

i ncludin erein,
rerers t o Hornsaio R b sprun or por bRl CPAGER, whBFniS Rl

ef f ect i velapsified amp9§' pbgitige crnpDéoegaave baae @nWastiyi itit dqacﬁh@eaﬂasww@ﬁer ate a
det ect abl e si gnal_ .and .an ti bod a pepti pepti de

| i gand fdlfegaéwgﬁrc%%slpoélﬂ?{? %@1 mf%gteeé{'?f?s, 818%%@%&% ﬁ%ﬁ tgggga{skté}g%t avidin, a
smal § nolpagtdled bgubmas biotin, an oli gonucl eot i de an ol i gonucl eoti de

anal og, such as a peptid nucl i c aci r_any other Iecula
entity that Elg(‘z‘%?éé%cr@dolgd PHRg ‘F“@ lige ﬁta’i“f‘?éd 3885‘“?05 %né‘tlesptFSt ei’h for

nol ecul e ,qf, %ﬁtﬁ%ﬁ%aﬁ@ﬁ@ls@& in m[ch%ﬂtm €, whachak 99(5 -§petificunae>3cwhipl issed of a
p95-targeted antibody with a nolecul ar tag be caﬁg?:@ of .binding to p95

Wi t hi n anpestifceler ﬁhvéltﬁﬁ?%%iaﬁidtlyalﬁéfgﬁngﬁ“ ’ﬁ%ﬁiﬂg’ eﬁ@Sp% 8aBMSGds, or a
bi ndi ng GHERAWAE 1¥tind QTN andbQlyRlal a OfoadaBle®r BBlag, 41BRing 8BS AORInGE MO €

mol ecul ar tags attached. [n one enbodi ment, a proximty probe conprises a
bi ntd ng mekEsUVkicltid prestrice of tha e @itibodies wﬂartttleah%qnﬁ@r)tt e el e conpri ses
an ant| b%@cﬁ@%a&e?&%?&%sm}%g fror ogont'}%gf tﬁ?tﬁe'daétsh@@@eﬁcﬁﬁ@ﬂd nucl ei c
acids are conplenentary to each other an eac Is a predeterm ned | ength
so that \Mﬁeﬂ?ﬁ -hdgetivernl P & pemm\dssuwreumatermtamadtWéhﬂé%:folrl‘tmfWéﬁﬁam The uf one
anot her, ri a hod known
to one sI?f“TS Q’p%S nﬁ?ea% f’r|_I%Ilg P gil[éx ée'lquﬁesﬁ?}%’ %g%gé@lepél gq%tlﬁ%hed to the
nucl ei ¢ @ealdsreasnuiltipdied by pr/ﬁnzof hybrr di zati on. I n a pref erred enbodi nent ,

hybri di zat d f h

T s o FleR TR e Sty A St Bref s e ting SRERRAAABILARE Sueh oo

( SREE | SfT 0 rumﬁg’\ laﬂlifpi)% anhb@l:gﬁésﬁﬂon@hre%to zlu)s (ctﬂe%aascc;, batloﬁefmsmgﬂxaab 2RGerdB2) . .
Sha nmean esponse val uat 1t a urs" an | S

a set of Bt P%éﬁlbpéregenmé?@ SR ngﬂge@éﬂ&k B Pté‘%tfjs o1 Ry 658

(" respongesled f&ittAdr ikhl@cy%"-ﬁﬁﬁlb(t osdvaR ESHBRE aNdOBBL1 cell Qb@tﬁb@%icﬁﬁre)kndﬂhl ng
treatnments. Response as defined by RECIST criteria _have been bI i shed, for

exanpl e, taexpisupighievels of HERRa P A ued At Positscrptiple Anggfibody £82) Ry 3,
Febsyary ,gel4l g;Q dy REH ST a%ga&ﬁé héhtWYTﬂert% Y ggn Rt REK r&shiid foaBKBRB! | shed
defrnitions an Ir) e sets. ond" to treatnent, and other forns of this
verb, as Cdtsedhelbett@nﬁpameéﬁf@lthr@ﬁu thior BE4¢4 ¢edip Ble &aeﬂﬁi}oéfétaﬂtib?dt’r eatment with
an agent . eae edobvgnEwih of a
tumor in ?‘ﬁgm%og)&ﬁ a%srs@t“%?* ﬁ%re%%fﬂ?%%;o %%O?M 30% oc% 50% 2060% 70%
80% 90%exper1mnecel]swveamgmbverfore’ﬁx@ypinehe presoty d@en ante@ﬁm,rtugi growthrvegst nent i f a
tunor in the subject ri nks 5% 0 %0r nore
as det er I;ﬁSﬁsesagB%}Agdt S XTd sy 14 R rees@%a %ﬁesf)thatlt%éﬂ 513{94 ﬁgll{?bn%v%f)\g%ec?f I'n
anogher Sl(@lmloenslaltaummcelasponds to treatnent vvrth a Her2-acting agent

if the subject,. ences. a |life expectan ext ende bout 5% 10%
20% 30% 40%’1%3@%%6#0%% %‘bﬁgé’ﬁld}ﬁ%onttﬁ%@‘t“?%‘%&‘b%@f‘h‘ﬂ%&sg@@r %t“&ﬁ?edqt no 25
treat mn%xdnﬁn@ﬂl@"pﬂig%sﬁb@ﬂee itﬁ‘vﬁélQPlk&l’rate&ﬁl’m{l@tthsaaf&tlbj:z&méntrvﬁﬁlpOnds to
treatment with an agent if_the subject has an overall surviv I or i ncreased

tine to prowfuEskpeRss tkedisFiintiopal fizds BwseH8 Patical Wge adeier i a patient

res ponds lz{rébs@H@T ERLIRNDS 1|r1£}€is‘ﬂ%' ﬂ?&anh@y @E&hﬂm‘gr k&g@é’sb@n-ﬁ@@ p&el2 fn@ﬁth@ her ei n.
" Sanpl e tissue sanple' pati ent sanp atient cell or tissue

sanfl e" (Wras Qwe@pé&rmeaseaﬁﬂr éfoéfrertroatéhedbgheéfd?‘feéﬁ"P 2Ts piphrant de@pase

obt ai ned, f t'iqg e{té %rgsuc?osgjvec?‘ cord e?lF&ntfP ré?iﬁ%]do%% susIé]ﬁbﬁf?}U{oCtﬁsﬂgurﬁﬁe tissue
sanpl e may be so tissue’as froma res tissue, frozen and/or preserved
organ or t | ssEngumrlehWKqﬂaraMpter aid) arbllly;cﬂ:bompalang/thb PG5 ¢f EGHKDi Hiefent s,

bodi |y f é_hCJ{] cer.e ral i t oneal
fluid or (t“ft %gr‘ 3?%%‘. mth %Flshﬁﬁ)%zﬁ[@h@ﬁégﬁﬁ est g? 7 %ﬁ‘{ or

devel opneIBH(e], HTanistdeed (1 .2'5helogﬂoH8D€ ls%mﬂte-offawemodetmrﬁad byNOwest p-

2010/ 065568PCT/ US2009/ 066295 conpounds that are not naturally interm xed
with the tissue in nature such as presgrvatives, anticoagulants, buffers,
fixatives, nutrients, antibiotics or the like. Cells may be fixed in a
conventional manner, such as in an FFPE manner. "Short," as used herein,
refers to a tinme neasure that is shorter than a standard such 5as a
predet ermi ned neasure or a subgroup neasure that is relatively shorter than
anot her subgroup measure. For exanple, with respect to a patient's
Iongewty, a short t| e progresslon refers to t| me progresslon that IS

T . YAlz 1 1 o L, o



15i nportant event used to assess OGS, TTP and/or using the RECI ST or other
response criteria, as determ ned by one skilled in the art. As used
her ei n, twWe 208vmwss68subj ect” and "patient” are used interchasg@abobezos As used
herein, the terns "subject” and "subjects” refer to an animal, preferably a
manmmal i ncluding a non-primate (e.qg., a cow, pig, horse, donkey, goat,

camel , catlue doppostjigh#l seanping anglEys. 1%6@@@3’%9? domeseepd thalRpigthVhoREE (e.g., a

nonkey, i ' RARR Wére RIJHIDAN) .
o ot e A R e R e BT
i dent i fy H2Adow (mediarsPEE1%.6 ©s. 46| hantlisnatayddtip (HR) 0340 0-009b Lt Fakghten ng or

al tering nornal LS. rgeted th i | but not
i  ed B0 VR A el Bl S PREI O, AT EREL SR e o

m)ngﬁclt ong}[sw(ﬁ)t 'Hbiﬁdici.ve&pe&amd]tFSa% '8 A§tmmmt;$aHRm0.&h@I%Q.@8)api ds, such as si RNAs
used to bl ock_expressi on, of. gene products. i nvol.ved i cesses.
Target ed t her BJ§¢ sl%a?ﬁ%wsutg%fiﬁﬁ’gnqnﬁatf eogp preat %H@Ll%?sq)%%ﬁfd %??gggg%)?oc esses,
such as QaReRE afBysdSetthiesi@iriusingtViefaTag aeasess of FHERD pretierxpresstong¢Haount of

time between_an initial event and a s uen vent.. For e I W th
respect #¢snafigan ork-high suhs, ,Wl{lﬁﬂ‘ﬁge{:gﬁf g’gn ﬁﬁy{zﬁéﬁ%ﬁ’tsgb?@lpa ‘%gﬁ) %fﬁifors 30
di sease %951W%Meﬁﬁe%?we@dp-bmegﬁt&qioﬂgo@h gihdiheanttysevents in the course of
t he di sease, wherein the first event may be diagnosis and the subsequent

evell may be #Hais Higueesihews KaplansNigip (IeM) analyses compiging e pp BFgRESWGHFe or " TTP"
refers t grﬁp)tdf'i@'r% a8  bOPatilies whidthbsefr Hoehif @3 1R 3 029EOQr essi on

or a cancer ‘or censor. Censor| n% may come froma study end or WO

2010/ 065568PCT? Bisaddey 08Hdes OHRZ b8 witerrgents with hightidnog it 3 b25)

progr essi - gy esented as a probability as, for exanple, in a
Kapl an- N@?@?&%P%ﬁlégﬁgg?t? to progression nay represent the probability

of bei ng pr ogKdbaiatysesf deeonssagd that parenisotioarere HAE low hasta sigmifgcapdy ng t he ti ne
bet yween t he start he treat nmen rogQr I 00101 S80S0 ' Tr eat nent , "
andY\%t her ¥ ST Fsdigt ﬁ){rﬁlhg "R &Oe aé’%uzﬁlgatﬁﬁlgagggﬁn&ﬁsﬁgltﬂ?gﬁ% on (’)iowai5 agent to

i npede a(gédQBBER 48weh 185 Haked gitio\(HR) ©L.4ap<e@d0day. , Patients thaswera hgadd;, t o

shrink by. weight or volune, ta extend the. ex ted surviyval.tjnme,of the
subj ect ﬁl’%ﬁ%g also Frpefignegd 6&5%’3@?@?{ spgrtet H‘Sdlf’”&ﬁif C?)]inp?rﬁcgwfﬂ? Raen.en{?rwel%lt nent nay
alhso ref @Iﬁgtg@mrbw mt(gﬁ@iamirpg.ma1s7kh¢dﬂedhazfa@1rr?m@{ml=e.9, 1a=0t01|é)ati ng
physi ci an, deens expedient. 10" Tunor ]ysate" ers t e _sol utjon

pr oduced SWRHER T$HE KEE FeeadioyRiaY sEIvel %ﬁ@%@ﬂ?@?%@ébg dﬁﬂé“f‘sﬁr@{ﬁgby

physg cal 4ff pAREEWHS werBI P B halluNinifick SRt BSrtértddeal OY (if eRpaisaito

representative conponents of the cell, including but not Ilimted to,

protei n fajkEpsab)d gnts WHBF@W%H“H%%H@F%#& &% us 49 mopingt Bz and ot her
Mol ecul eg,; Cany. SUHELGUBRThY thE WIRARLH BT A5 R0 xAERA%E 2 15The term
" VeraTag?aUtrote@Ee{?sqf@éﬁs(?%%ﬁe and mul ti pl e%(Hed a’ngg n%:’tai - | g el asgays

mat eri al signifieartiydborgmchetlisn KIS cquperetl viithpetidntsr wingizh A Tiow D03 (mei&1eh assays,
i ncl udi ngyhut . n L m S, ?—D@b i cal procedures and software
rel at ed %mto %lggéégs}sng]ﬁ]/%g%agd{aggglgﬁbzﬁé ag,o%brag and eTag shall be used

i nt 2 changeabFigurellfi shovs Kgtlanadpiectk M} dnelyseswenpardng the peteamprogssgomigehod of
measuri ng. and/ or gquantj.fyi 20t h resgnc nd/ or._.ano 5 or p95
Compl ex HimaogRigsrieony e pEPRGE: EEaErPERRg BslbbR ot ienBia Rl )

det er m NnVeg T MepiLsent e AIBRLastallRMthighyor &dw PGl SHERS (pWnipgtecr low). t he

sample. In a_preferre odi nent, the sanple is.a biol.ogical. .sanple. In a
pr rer? err e&ubﬂﬁé%?ﬂ?rﬁé‘{?ﬁ?g‘?dﬁgﬂg‘ﬁﬁgﬁ perafug ina Ii"?sgg’g@ Sg%{wgé‘flalp'ﬂs‘ghgﬂ%}b? me)d

enbodi MeQbg10HE >SAMPbEon Slirkad dcXed> 1ISBYPLEW HRTH log FH2Ta] 85 orora ligsat e. I n a
preferred enbodi nent, the sarrgl i unor_ 2 n a preferred

eis a.t S5sanple. |

embBYi meprale, EhE-Sanpt W sPEFPOrPI bigh = B3390 fonlifsriscalth a pref erred
enbodi ment, tRg aﬁlﬁfg@és%eﬁlgﬁ@(a’cea%t BatleHRIRhol WS @EFBH pdiitRre M Bl BER 05 @wpodi ment
the sanple conprisés a breast cancer sanple. In a preferred enbodi nent, the
sanpl e | frem lEEHRdSpighicantly) angar afediap dd Pakdsautiersnwho wae Bapreative a bl ood,
pl asma o l g, | f € j t sma
Sl o cbat AP LeERR, PuieR e e AS R AP REL B oLl Mg R RBRn SBFIETY e
sanpl e cont wisspakoseis(iandsd betteok thar patiess taesere FISEnggagfe fi2ddowfleddi nent
the sanple conprises cell lines. In a preferred enbodi nent, the neasurenent
may be quantitative across a w de dyngr c range. In a second aspect,
the invention is drawn to a nethod of neasuring and/or quantifying the
presence and/or quantity of p95 in a sanple, the nethod conprising m xing a



WO 2010/ 065568PCT/ US2009/ 066295 sanple with a binding conpound and

determ ning the presence and/or quantity of binding conpound bound to p95.
In a prefwonret/essedi mrent, the bindi ng conpound i s capalpCe/uskompepsi cal ly
bi nding p95. In a preferred enbodi nent, the bindi ng conmpound conprises an
antibody. In a preferred enbodi nent, the antibody was {%gi sed 6}3}3 nst one of
t he pept ilides 18pdditiong paEas Bt Nexs FISH positivec B2 T Aigh. #dipda g neranee'Be) ant i body
IS or comprd 2 wh hiPQLSSino BRI DY nIDEI G BRe @ blps| | nes
deposi tegyé\%r%ﬁéetd%ggi\TCC ﬂg%??’?]g aglgce%zlin%n nunber PTA-9738 (p95. D§ 4),

PTA- 9739 ifdd@Edg. {12 red el PTlig? 4BISHpBsative, HAT low aad SR pergi HeHPY: t he

anti body is_ p9s. 1. enhogl Lhe |, 6rebss whobi Ol 0gi cal
sanpl e. Ir%Spgglﬁgléfzrr}}eegééugﬁﬂgﬁlhﬁé% &ﬁ e sa%%)slrggm?sw aa tigz@gg ggnp’l e.O In a

pr ef &r r edvetdEISbigasites tH2 Tt igh, sadpflSdows a fi xed sanple, a frozen sanple or a
| ysate. In g preferred iment, the sanple is a tunor sanple. In a
preferre%@%ﬁ@ﬂ@ﬁi&ﬁ%@gﬂis a frozen tunor tissue sanple. In a
preferred enboditmRay’; mtdne as anmlegoofr ihstdsnd té, umbis theysatdefinddmsa pr ef er r ed
enbodi nent, the sanple conprises.a breast cancer sanple. In ferred
enbodi neﬁ?{‘ip]teﬁlént%‘é(g%ﬁ’eaP%‘ggﬂarlﬁlﬁﬁi??%m?aé.OraaﬂlzgloﬁerZ?‘gng?eégl Oée%%d?%rrgnt , the
sanmpl e i $in@bolRAPRImoRcREMBp QY clbalPiteGitlabt andRagbPprepeed decmbpel nent, t he

bl ood or plasma sanple contains circul ati nﬁﬂtum)r q%ﬁl | s. *n a preferred

enbd@i merthat aterelldRAND & Be AT S1HSS ERPUHFALEN ShYIQST 25t EFCIORST ¥Es. In a

pref err ed, SEAAHTRBY prebilhcBMRBuCIYPRE L 8EBNCS 8hd cdlleft@iF thd ReteRHRS @ I €d
enbodi men}?, the ‘measur ement may be quantitative across a w de dynam c
range. | imanqskashl ot biclemheridrxntessiRpstus eatide sagreneRs op PUEEHEIEIIREIYF quantity
of bi ndi I 858inP! A¥iisHdnd n&ysecond

bi ndi ng C’%}gerrr%oggﬁ%},?goaﬁ%s@g}é{gg3&&0%3?%&{%%%%&?%{55%@.?9 agl eto spe0|yfi cally
bi nd t he ifilwidiargmplsteionmdogiouni or fragasit theetofl ethechimmungelobiding sBdpte and/ or

quantity of the second bindi C 0 at e egence
and?%r quaNe Py St Y léo%?ersl’d%uﬁgasc]g%g%ﬁhgg%g%&nldﬁ%(giabgg?églag& ggggfle er ?ng
enmbodi memfragnichs tiseadny ichaie Fgb,dyrpd Htat) )2 sFadharairthé liked \Antipsdipremypsdsof a

d bi ndi .that i bl f [eloll first
b1 ndi ng_ CBARBAT AR A GRS HRE o BeaPar i kbR orohOE! BFbA® 2 1S

advant agesrivaios keanploge oMailt inphearp@i-rapias bihiliag hetivity tht sdbegficrpounds may
be tested using a single second bindin ompound t.o which is attached one
or nore mBIEEa] Pdltl%@%; Ty oty i‘%ﬁegtaﬁ%%ﬁg’érgpsfa& °8‘i‘W%f’é‘?‘?i°ﬁbm%To§iofﬂlg Stags to

eachy of tohgefabinBhi® IR uSRBGhdré Spphdpiiste sBildgiap gindRRERINE Sor d purticuBOpr ef err ed
enbodi ment, the first bindi ngﬁ&orrpound i s, a npuse antj body and the second
8

bi ndi ng bowpEHe isimaigpinght Gul & thpprogeign pad selsgtipholanHRtlisgide species
(e. 9., 99aLLAPULARV&SoARE iPRdhERisshR, WRLERe Shpavabl enpiBlies tHidatablags have
been attggtlileog? " Sgc;ond bi ndi nSS 3?01 .ounés are ? pilgg*l%:/ | abel ed with
probes uswfeshlaf s Getlesctibagrbelomarcabe HRNGIPSeadty 2XBlaHS X 4 SPPYS edet ect i ng
second biynd, 04, ¢ PIROYAGS 4] MELKTe (b A1S MIRAA SHFRABRER/45GAY 066295
not limte o cl'eavabl & nol'ecul ar tags,” as descri bed "herein; radi'ol abels
(i.25, r@ddseiNeot BpésHewatl ansBathdlRBY01, Bnyiy MegiotthmtAngibedyelirodictiomard cal into a
neasur abl e col ori metric,, flugrescent, or, el ectrochem cal si .

per oxi daé“g‘gﬁac’é?ﬁlﬁatfqnu@r@&eégrs‘rw 85’6’ éil%gs4’ ?iée. &Tunﬁr%@ﬁﬁ?’?‘zﬁbg?légg)ggétm Sireeg%ei n and
its many Ngerys@iti ves). One of the nbst commonly used detection systens, for
5exanpl e, for i munohi stochenj.stry, is.to conj e horseradi sh,per oxi dase
(HRP) to an ané%afz"%?o“&}g h%ﬁ%ﬁ?f%f’ ﬁénoé?fﬁjﬁ(fﬁ?n%’?eg%tbé%t%?%g%%d CH{een be

oxi di zed obitdrRP. A Hin@h8kfigpcunP g be bn BRIbEEE aPestideya pepsipecit ionghptideet ri ¢

nmet hod. Substrates for HRP include both. chr?rmgeni C..subst rad%es %%. g.,

3, 350 5, 5'ligensh fpeealpraRersseRione ratRiB] s8Ny eofie At AUEEHSPYI % IpAB] ) . whi ch
yi el d colgied peatidGhScRAGICHRER] dHhPedeERbleslShiiB RS i @pdbls ofenhanced

10l um nol chem'lum nescence [ECL]), Wwhich yield light. |nmmunohistochem stry
det ect i onpavifichldyisindisg tap Bracbmalseyle b (eI @mﬁj@m)glf%ﬁ% R
typically i ve ejl. g ' Y Bl QERPMAReWM th a smal |
nol ecul eﬁ%‘%gi:naoﬁpgdet&ggénﬁ @gﬁitnh%g&‘gie% l;(%lglriai ng cé(}%pﬁ%und to v{/hi ch a

per oxi dasempidss beemintionprolgatle dn¢ enlgpdjment,st hiehin gedngionhdbiarprisesenstoen) or

using a secondary anti body that has been conjugated with 15 peroxi dase
targeted to the first antibody (e.g., 1@ goat-anti-nouse anti body).
Substrate is then added under conditions that will allow the conversion to
product in a relatively quantitative manner and spectrophotonetric nethods
are then used to detect the product. The anti body can be nonocl onal ,
pol ycl onal or reconbi nant and can be prepared by techniques that are well
known in the art. Antibodies may include a conplete 20i nmunogl obulin or
fragment thereof, which i munoglobulins include the various classes and

-



anti bodi es, chineric antibodi es, humani zed anti bodi es or any ot her anti body
derivative known to one of skill in the art that retains binding activity
that i s sweanfuwsfeer a particul ar 25bi nding site. |n adectriusaooagpegat es,
pol ymers and conjugates of immunoglobulins or their fragments can be used
where appropriate so long as binding affinity is maintained. = = To
facilitaterd meledéaredigspttmhtd tofa biedirguisictyo Imeesher empOBMER, DHiEIYRIRBIE sanpl es,
p95- speC|f|c noclo ) ni zed

agai nst ﬁ%prt’l rbfc)% "élggl E’?n% %Céimf’ &ggﬁﬁﬂﬁgﬁgg\gggtﬁan}@gfﬁé mt her herein
and as klaﬁl\M]atth f«:rrthae IsrkSehd:eaif therbitdieg emipo8iyehehiseaind ¢ be tageepioldt i donmas.

Many met hods re K ipon a | onal
ant i bodi &8 22918¢ Sg%gfoﬁbeixémp{ h%&‘ﬁﬁl%? ?lffo(ﬁrase?re? %3@ g%%ﬁ)!rngr{a rgggségg & tgd by Koehl er
et a. (hRIRnleNak bﬁtﬁln%ﬁ}uﬂaﬁn%ﬁ agfroxiinhe prol’retvhbds effesiee pogghiiyn t he

Ilterature(see Godi ng 980). . J. I mu Vet hods 4: 85- 30 Har |l ow E
and LanePIs P‘T@%Bi‘g?"ﬂﬂﬂh‘fqrﬁ Sé‘§8’ the prE?fB%er‘g?}bert@rgmﬁtS % T he’[Kennett

RH et al f880knMINARE %@oummmlvéﬁwleahlﬁﬁblgﬁltEJt&ﬂ&athﬁih&nHaﬁdt%?)
Monocl onal Anti bodi es? A Manual of Techni ques, n one

embodi me tithinganetigeivie GEPEFRItE o QR ﬁgong}ﬁ‘rﬁheif&?ﬁ%rats%@?lﬁ%alw %aHbF H?Fﬁﬁ?dz?“ﬁig a host
ani mal ,  UEN, aSiH 3 K fhat ESr @ Glith thBBreRinBdbiGhd AFePproletiMSEYt €S T hat
produce ant Bodl es btargeted to the peptide or prot e| n(s) of interest.

Ly nbhocy seesifisaljy, dlederstierriteimenporendes max/pba p98.0r TR edithlgfen used may be a
peptide, a pr » LduBe tho@Bari &ALy orsur f ace.
Lynphocyt es a‘rzﬁelﬁéti:lg Og?yegﬁéah Qiyst%l Iler}g‘%ﬁ‘bgnr}?dgal (egg nV\At1 Eoé) or

el ect ri caldir¢elygpitactoy tlet ecc;a}vabfqm” bmd)ngrt@mhmb’tw thdlﬁg/éiotﬂtiﬁs 1@@111@% bt“@r? orm
hybri dona : der Y, h and/ or
survi val 8@”’?’%1}0 §¥ n}}y orreest pcr% Eﬁl(sg? ce Orggfgalrﬂgﬁe%fl% th) gr ow
because h’@&)ﬁul@ﬂmlghtrbf @p Zydbest ltOI(iaDaftemlahd b(ﬁttzemsgl ptping a¢leqt¢d frdme tlmgquupr e

medi um Ina referred enbodi nent, .fhe cu S

hypbXkant ﬁ?‘?‘?@tl ﬂﬁrfﬁf(‘}fﬁgg} |°n%81?ld’xi’$?§?n?l P&Fe- lEIa ﬁéjge SLPIh ruswhl c%blgfgg(glﬁ?ﬁs t he
growt h ofnoidtled Srebiotiieg hypoxant hi ne qui ni ne phosphorl bosyl transferase
(HPRT). The HPRT is su pI ie he fused cell t.he hocy artner,
al | owi ng sur vi%&mss” i€ @tﬂﬁg}sﬁ%&?ﬁva&ﬁfm ??P@@Téﬂlfmﬁéh?ﬂ?r\ﬁ’ 15 F C’?W@H ar ent

15nyel ongy @Rk andMtinednthiaedindbiie. As spemﬁc@ddrﬁp&lés?cé‘fﬂdie@niaiﬁ b&hﬂeﬁhedhybrl donmas
are grown (i.e., conditioned nEdldé%e are tgpl cally as egyed for

product i Gamgrcihiyaoel @aesr anthmpiiplgiddderent celblneg may &F Astved Homampla ﬁFili"Sl ng a
var %(58 58%{314 t‘;P%%l c%ﬁ@:? E2651¢Q) 'dﬁferen?fypésl of b1 BB ncludeUblt aRaloh@hited to,

ng but not limt 0, i mmunop remgtatlon or an in

VI tro bi hdasigamssayl lises huchgs é’fﬁlir?neMD/’rrk’H%ﬂ?blsmés&“ﬁ d48sBYl(ELI SA; see
Engval | E (194 zymes and
Proteins, edi tcg%mtgﬁle%{%%gng, m% 7 g%{m%{gg%sggr%cgﬁggg;ugédf(ggle%:a nmunoassay
(RIA; seeorﬁatrdnsmntlda&arl(yjc@ﬁo@ Brit. Med. Bull. 30:1-103), Western blots or

flowcytorretr 0N nectrre fromdhe h din a
series of ass ygle‘iwﬁg# 618 Wy e ?ﬂ%f guerféers%aéf% %ggﬁarﬁg\%? b tIlgglt%?})Je%Z) and
f1 owg cyt olmiedyo {el%law&téﬁ)ablelmol%m@a‘ge:bmmdteémbmundmgm;emwuhlﬂes usi ng both
native and bilized and fixed cells are perfornmed to identify

ant i bodi glga\FaEth nﬁﬁ%? performwell in applications that use fixed cells or

tissues, suchpagleivapiiiabiing PORET Gt thalihd¥ent, Qsomshemém iin4 gfogpthatray be
subclonedbyllmtlngdllutlonor S|nlecell oW cyto AéWIH be
Knowin t o PR 25 RGLVF Becicn thahis Caple afsH %%MFava fepfaeo dratatiter By

30hybri dofRe )RNEH a(c%m&ubs%lea&et% SABitP@ RS h&Hit)S6 NGt GO onal
purification procedures such but not limted to, dialysis, affinity
chr ¥t og]da@hg/eff@éslar‘é‘l)Ié)zitnrtb?)h@K@?;lWSOfé‘?e sife 6f &5 genEat@pbhar ose (or protein

L- agar ose) Ch}\QgEg r?groﬁm;@/ as used eré\{@r}é’fegq) Q?é%gerﬁ@gt E&Q&%@z?cl@iv@g&ommnl y
used to prepare bio I cal sarrp es for analy Several nethods are

outli nedlmincmgmereanasaatbﬁmw ledrein zand amwlgmohep@ldaﬁueh ksrmmtlbqﬂy, yppptide, a

2010/ 065568PCT/ US2009/ 0662 in ont ai ni ng
p95 sui tB‘fﬂE%g P%?On%egtl‘gollggpgg?éﬁ?% Suﬁ??ﬁe Tege qor 8%?%1 Wi d¢ S%%W%Vz‘?yq‘of sour ces,
i ncl udi ngmglemblecwd, sUdtes bicinl dimdhgeﬁuqlﬂoaaé ah ngdnaslcotnhtanxﬂng sbétopsi es, bl ood
or the like. Preferably, sanples are human patient sanples. Sanples are
prepared for assays of the invention Eﬁing conventional techniques, which
may depend on the 5 source fromwhich a sanple is taken. For biopsies and
medi cal speci nens, guidance is provided in the foll ow ng references:
Bancroft JD & Stevens A, eds. 1977, Theory and Practice of Hi stological
Techni ques, Churchill Livingstone, Edinburgh,; Pearse, 1980,

H stochem stry. Theory and applied. 4th ed., Churchill Livingstone,

Edi nbur gh. Exarrpl es of patient tissue sanpl es that may be used include, but

L 1



10t i ssues of breast, prostate, ovary, colon, lung, endonetrium stomach,
salivary gland or pancreas. The tissue sanple can be obtained by a variety
of procedupeasivmsics8di ng surgi cal excision, aspiration oPChiuspayw/ieiBhe ti ssue
may be fresh or frozen. In one enbodi nent, the biol ogical sanple may be
cells cultured in vitro and col |l ected by centri fugation as a cell pellet.

I n one elpbpmﬂlermmielp atifher lscimpir ey q)thqr nydecplat gty thel ip oapablg wpbiadingfo peci fi ¢

bl ood cel | pes. or bse types (e.g., buffy coats). In
one errboéﬁ?fé ’fﬂrm%lec L]IeorSEa% ol?éu?a?gor%@!—; e exosones or sanpl es cont ai ni ng
eX0SONEeSs. EXOSEﬂfmaveapsrexmmth Ias (1@64121@61 dafs'}nhbeﬁiecilimlce bettveandmolbendswcr et ed by

nost cel | i ncl tunor. c gnot.. et 06),J. Cell.
MoL Med. C‘i‘@g‘g}?é S halg ﬁsu ‘He |t?/%en§m?ai4fte\9 g’ ‘f P53 lcatdlérthea%ras(eégeo%é}rlrees are
t hought tRgqphhayecaler Bbzeexlamplteheprahhhuytpyob@fand a/hindisg tampoad ¢hat lre bbumiume syst em

and have potential 20for bo nd t her.a eut | i cations (see
Tayl or aﬁg > [ Jak apathypyalyte Ohﬁ‘ﬁresa)gﬁ‘ﬁ%?n? %’Qt“’e Py %gsnegaﬁda are therefore
bi ol 0gi c@ke&MIPLiBl AhditdHihebRBér quantifying tHe p@es&i’cef)ﬁp%eﬂldﬁ)ﬂb@% toamilex. t he sanpl e
is a tunor sanple. Exanples of types of tunor sanples 'san% %@rﬁ%\gncers such

as, wi t h&trferpbliy thegffeshive Rraxiayity &args for auppy detaddion YRRl

! y”phomﬁre?é}%meé@&l 4 YR RN ANGELBly 1458 tRR0®ANIOSHLfERMLy ledshiBanCi@bsMy IS a bone
25cancer or exarrpf1 Ewi ng' s sarconm, osteosarcorma and rhabdonyosar coma
andl®t herpreﬁmhly, less w080sXk comas. I n another enbodi ment, the cancer is a
brain tunor, Deady teifTRH SRLH AR,

| ynphoma or sc \}&gﬁ%‘]ﬁr%lsg? %81 uﬁoﬂg%‘ggagg%amﬁcgnot heirmgﬁob%d’l ment, the cancer
i s br eastntitmry enlectln onstberthérdirentvogionmiindst Keneallic e pratein hes serider i ne syst em
i Ei BRI GirgRlr 800y cPARGLORH G BARL A DUk angg{xy%s}og; y and
cancer, ﬁitffer@xafmlﬁel,tleﬁn/ab;efmﬁcanmhald,eteemnmhm@aﬁiosp@@tldttbinaddeﬁq gastric,
[LVPL, Paneredt e, and sl o L osl L. CNSEL e L Ip ST EGRBRC, Mot the
uterine, séqabhcRRif BBr2tthdI@se r@)ﬁ&dcaésibﬁhnfaf blhﬂlﬁg)t'li)é) tgﬂilmcﬁngjctcﬁhqmﬁﬁds) in the full

choriocarcinoma, ovarian, vagi nal cers

enbodi e Hagthmicculsdyub pphsy @85@’6’819@? gkg n%‘&ﬁ%eetrruricge‘gp%gad and neck
cancer, f@kiog¥aApbe, |aryngeal, or ophar yngeal , parathryroid or thyroid
cancer. |In another enbodi nent, the cancer is a | eukem.c cancer, for

exanpl e, acut EXogemhaeirsite 2 METRENF yesicde etdephemsgeret Soma ael MeTbra@fr oni ¢

! ynﬂhocytﬂlt? 4%@{&1@&1‘ VHoRRES. THE RS ARMshd: Stk ®MR vedi@bd donk@l | | eukemi a or
a nyeloproliferative disorder. In another 5enbodi nent, the cancer is a |ung
cancer, fsmbeuadpina meietrssotihes irotrins.cnd s menbE bsadefor cxamile, dn#Ews o | n

anot her h is a lynphoma, cutaneous T cell |ynphoma,
Hodgki n' gggcﬁgﬁeeg%@&gtrlésh%ﬁﬁgg‘%rki n's disease. In another enbodinment, the
cancer |s met ‘dtratdllolac dovgen’ refans @ngblon of Abwdticnie titat lieshatadetber is a

myel ona, exappl a nul L] .l n .ano: [ e cancer
is penil &¢ E@W@SPFP?@ ANGTAEP e@h%%%xracgf%rfi ealga\?’]{t:hé)r%{ hl%ﬂ%%gf‘gg@gtb & Ic%ancer
| n 230t hpdsmeﬂbﬁzdﬂrmnﬁamurhe pE@eia @at li& duessdeitiadedr Mmawlﬁchliy amotanpie

Fol 11 cul AL S5k ST SR PE S0P FGh e eeTART] QCER TR Bar ci nom.

| n anot haémﬁﬁhﬁkdamhmdh{aﬁlbﬁa@%eﬁndIs)swfdtaary tract cancers, for exanple,
bl adder, Ki dne%?ﬁ” urethral cancers. Methods for prepari ga%mc{el ls .cul tured

invitro as fr Sl?ar“dﬁ%htod'rf("fr‘il%l’étﬁ’@éﬁ?fﬁg@ exphsddedisalg of SsSUM th skill
in the agt,and exerRplyaryt BLA0 AR HBLAIHes6h 1B&inhe h&h ] forphotdii€arfabodi nent ,
assays of the invention are carried out on tissue sanplés that have been
fix¥d ancbcarmet@detbxcwnplmféfnﬂ pfthinrsdctions teegp 390 paehinkadf fined tipya meaptebe carri ed

et hodol By e 6ope g B ol Tty s (BRI MY BORNED Lo

Hi st ol ogt&akntBhal rmhpgaﬁ&iﬂm&dm‘e etnld@pﬁdsmiﬁyl dantgs rktnstdl procedund as20fRat hol ogy
3rd edition, The Blakston Division McGaw H || Book Conpany, New York;

U reka Vol Rf RENMingsy to, a3 ANcasiemsiised For ces I nstitute of Pathol ogy
Advanced Laboratory th hods in Hi stol ogy and Pat hol ogy, Arnmed Forces
Institute of Pathol ogy, Anerican Registry of Pathol ogy, Washington, D.C
One of skill in the art will appreciatg that the choice of a fixative is
determ ned by the purpose for which the tissue is to be histologically
25st ai ned or otherw se anal yzed. One of skill in the art wll also
appreciate that the length of fixation depends upon the size of the tissue
sanpl e and the fixative used. Generally, a tissue sanple is first
fixed and is then dehydrated through an ascendi ng series of al cohols,
|nf|Itrated and enbedded with paraff| n or ot her sectl on| ng medi a so that

o, o o o oy Al 1 .



WD 2010/ 065568PCT/ US2009/ 066295 m crons to about 10 m crons. In one

enbodi nent, a section nmay have an area of from about 10 nm2 to about 1 cn®.
Once cut ,wohelmmssissons may be attached to slides by sevecalusstaneeepsl

met hods. Exanpl es of slide adhesives include, but are not limted to,
silane, gelatin and poly-L-lysine. Paraffin-enbedded sections may be
attached to ptEetdyaryB2hae-BodBE, ('THER2'S det? dbands npudese wsod indeichongdably

poly-L-lysine. .1f. paraffi as .been use s the i rial, the
tissue séﬁrte}noﬁ’?g r%ff’rgto Q%hvgrfgqr?yan&ea QAR AT éﬁgr Ogﬁsdgeg%ﬁ%g’rfg?ee %ir%i’ lélr to
det ect i 0Be@ba bi@EoRser 8/ 4.3 (55182 GIOCEO ARl Yimyanteo elepat ¥of Nimeh 1By238ever al

conventignal standard nethodol ogies, .F exanpl e | ene nd radual |y
descendi #g* 8k Pensbapk aa?eé%?fb%“‘%‘fgkigﬁé‘ﬁ uglré‘lfssa’(?@‘g?tﬁq ?%gé/rf’v ettﬁ?l%gﬁ% ?%%él

t echqi ques Hdtescrd edBy<HER el eHENT GBerisey halad réfer et huMlah @rosdd.i vel y,
commercially avail abl e deparaffinizing non-qgrganic agents such as Heno-DeS
(CMB, HoUde aene cresding Ky isgeferjekig herein as “eibBE|” ['ysates of manmalian tissue
culture cell s«@g £ 5&ah Q¢ F 046 hdréis SRS RYorRSouRd BRAEMAnHNt gonvent i onal
cell lysis techni ,queswée. g., 0.14 MNaC1, 1.5 mM MgC12, 10 mM Tris-d (pH
8.6), 0. bigleginal asivitpolier-Zaerch Hhr dreapisesingrall o 2 PR prdtasansehtiloiteh s as
reaul f edbioid P lodyiES MBETIR L8 RolinARUES uimBRIA, RiGRBLALLRMOARY al SO
include a tissue disaggredation step, such as crushing, m'ncing, grinding
or $®ni cahésphorylation of afethbr regeptt stgnakiraasducepeand dhedikg. Beadegienl petiViESt ern bl ot s
agai nst Ab8. or CB.11, .anti.Her ng:l ' ' ul ar

epi t ope 58" ﬁgltuge’ gﬁt%}()ﬁatrhén I{ah(ﬁ% C%I}a%zri Wée}%g# &?ileéér Q@%ﬁaﬁ%m%g?ﬁl quIEH gfsglhllét h Her2 and
p95. The attdstidstbs adienliarting daat chatl be tihest GKiBRE:cacwdl MIGTET (egeAPC)nes 20

transfected with.the p95 expression yectors expr.ess .
t r ansf ectSHPHER P ‘?r@r’?ﬁ’tcﬁmﬂgf‘ 9r§ogp §’6¥°é§‘6tﬂ°é‘s g‘@éﬂ?thonl\?@%?%%ﬁ?fsﬁy}% & SKBR3
cel I |i nengxprigsisEsn eRdRgRANI vilibghan By &lctude battdat Rspoase assbt foals insbise p95,

which is expected becaus KBR3 i s known to shed Her2-E ecky et
al . 13 199 #ppligaigng ExeRiam ﬁ?%@"ﬁaﬁgeftﬁ@%{l\g]deé?% et ﬁr‘?‘it‘ﬁietg %&@?&5@3& usi ng
the put abiyy aB8atRasiY tristPRRes, HRehiADM-DOAEET8S 2aMebafinibMCF7 transf ect ed
with either ful] length Her2, 5)95' or CTF; SKBR3 and SKBR3 transfected with
HER2 carboxy tlaight &l Praderemnihat is gropier therrsigpdirggsh a3 apigdelgrmined

i ntercha EfEret LihtWeBf ortdidt MCALBGth EEERBorbi MedRAGE appar ent
nol ecul a?&\%g?%%tatsﬁg?rrgnﬁf%lﬁgﬁrg Ogglaiﬁ%mle%grﬁs t( see adefi nilatggironﬁ 01? p95 and

Ani do et Fat exappB0Bigh BERBDogp9Sipay3efatozpmepsure thigbiscgual @ & @paerdidin i n Fi gure
6. i hodi 0 ©CdFHt 150 8F: .2 and
b, 20 B e 30 T B P05
tunors wasnerest etHérr? arpfdwhemingl legh Howdd atpYevherew heg reladively greates legelni gh

pr obabi | i of caqntainin 95. Her2- hil . patients
W th nodg%%gs'l fniRc/bg tsatnaaflﬁtger?stl)lo%rﬂu% aF??tr S)Ea?p(l:%lrv&r{tgf)%? %ﬁ%“%’ﬂgﬁé"g@‘éé %ggél tivity)
wer e obt aresef spesifitaticnhed distmstpatienzebpraipd condrermadaitad-Hyi doading pem@ésf | n- enbedded

WD 2010/ 065568PCT/ US2009/ 066295 sanpl es. tern.blots were prepared with
| ysat es F’%‘H‘?i‘ it ‘F“été‘ﬁ‘ﬁ?f’ A HNROHY s&& %?n%/f\ﬁ Qrug[ilél&awnt ﬁ"@‘ﬂ’,tﬁg
conpger ci a}ehﬁzngad/@bg@b;%]ahadayﬁdagﬂyismagrgeé.,emgm@ tHah €hd édiag ehd atogfer domai n of

s

Her2. The results, own in F;ﬁ%re 7a, allowed a siaglgatio -positive

f p95
status t 6UDBIQIP Vehoge moasyigrnlows AFRp12e8 POTFE beEpsess nsthodinows 19 Ofior s wer e
then testgfed M Bt MBK &Ta RS, v@tﬂl@hﬂgniEaklsn,[a@in% VRRTiapesysidsangtescr i bed in
Exanpl e 4 (al so see, for exanple, Figures 7b and 7c). Tunor sanples are
het er ogeflendasd immynghigioshenyen! §5i mithospeivsdiersepTesB pos | evel s of
fresh-frozen Tityl C ols are
typically per?ﬂggﬂgge qugmﬁ?ﬁg?%ﬁﬁgégﬁg%ﬁ%ﬁ Pfotb fa/bl%ltgg&:a%g@rgi ﬁgeitc%g results
ar e3@ue tlong dreepan wiltedcar. Thestiy pee ofmplsea swhidachibalyis Hkalhorrespeahtor he
i ndi vi dual _.antib . 10Addi t i onal | SKi i i appreci ate
t hat any?rgelxtaﬁrglw1ﬁﬂt}éa}st§%umagoggﬁ A hn%feﬁ%edipg%t% lf/%él Acflcr)%g ?%CFnsgt tlégrr? g n% ﬂ% racted from
t he t ot akraguggpab relfidie@ni reddrénce yulgtat bngroep ofsngectef | ned result. Wien an
i sotype contrgl experiment.was perforned (see Figures, 8a and. 8b nd the
control resul ?Loélﬁbtafﬁ ey Baiﬁrg [0 1B PR3 Eﬁﬁﬁatt “\/ﬁqf’aﬁe%@?nf Pr?‘%ée“&#“re?er ence
bet ween HRgsufEsH 20b @8 mPREicttha( & roRtvddPnfe gahiveth@apbiralp MesuwaFor et ai ned
and significant (approximately 4-fold 15different with a dynam c range of
approximately 10-fold; see Figure 8c) In a third aspect, the
invention is drawn to a nmethod of neasuring and/or quantifying the presence
and/or quantity of p95 or a p95 conplex in a sanple, the nmethod conpri sing:
mxing (i) a sanple that may contain p95 or a p95 conplex; (ii) a proximty
probe that is capable of binding p95 or an anal yte which binds p95 or a p95
conplex, the proximty probe 20having an effective proximty and (iii) at
| east one bi nding conpound, the at |east one binding conpound bei ng capabl e

Y



25enbodi nent, the proximty probe and/or binding conpound is capabl e of
specifically binding p95. In a preferred enbodi nent, the proximty probe
and/ or biwdizog/essepound further conprises an anti body. PoTaSpeeiesoed
enbodi ment, the proximty probe and/or the binding conpound further

conpri ses an antibody, and each antibody binds to a specific epitope on
p95. | n axpneéeritedspentiodpaent’s lopgeyitars lokpidye pagrepsainsersdgdinist one of the

pepti des havi ng 30 | D 1-7.. 1 rtai i j body is
or conpr iPE¥ES ﬁ%ﬁ’(‘?gg %?@e%tﬁ?cl?eﬁigaﬁteéis \g?egﬁﬁ%z%g 6’3@%’#’?@3{#‘? (gtéﬁbﬁn%{]%lées
deposi t edietstrhined freoliHgto haviethodavakadd to pnaskifteelrin BiEAst9738 (p95. D3. 4),

PTA-9739 (p95,P8.2) and PTA-9740 95.09.1), . In one.egbodi nent, the
anti body is pQggVDQ’?Si‘.terPHEaérﬁ?réf%?é‘gﬁu@%%b% Igss e & aéldaﬁ?g&c?lr%s y probe

conps i segraBteAhintdREIsuRN 2 dubgrduptmdasict BaCis ftitiielgnehs thae amtaisuigrrapnpound
conprises an anti body and a second nucleic a}(P:f!d vaeref'aan the first and the
second nURIAEIE BicHRTRIF-dOV SloprE ARt TAM e adaehPddhHat oSl e to hybri di ze

to det er mdgiehhife®ht A6t Meh B O¥bidid iR duBIfOdbseld-nor 9 DAY albdunedngh

hybri di zation. Hybridization ma;/ be quantified by any rr@t hod kno to one
skilled ineaguie whereingdew Hes2 of pS Rerpr 1 relasyup v Rrgharane O YPEeWRysi %t t ached
to the n ' ' ' i S NGBV 33 disBRct Watidht any met hod
known toLégé{gﬁlg’kvﬁﬁogt(ilwn?ﬁ%%%??% forr:fﬁa&gr ef%rer ed tgrﬂ)odi r?ent)yahybri di zation

i s f@asurselroups caye @catddiyelivdiag sanmpessround e arathsmatieally sgtespaed 4Nt f or
exanpl e, the rolli I.rel f i Wefiked

enbodi mer?flcl,?l atsh‘glﬂg)ﬁl? ?%gg&%mggg{[%’g}g%%%é{él S%IE&J{}BHOSF h{%ﬁ%“”ﬁg{ I {zllgs’ ﬁsavi ng SEQ
| D NOs 1-than thaxmedisit) adith respbadd sefites grotmehesetmdssuyisihdghdf.e.ceragietitbanghone of t he

ant i bodi es pr o by .10hybri do cell lines deposit . TCC
havi ng aé’&eé@gggﬁer%ﬂ%ﬁ%? ¢ -@%ﬁ%@@@y eftﬁﬁ:,in ﬁ’fﬁ%%@ﬁﬁﬁ?% t&%%‘zﬁnd

PTA- 9740 af [785cxRplk) withdunli@ngioa o thevieraTidreetant orhooly ahgstp8Brddd. 1. In a
preferred enbadi nent, sanpl e i bi ol.ogbcal sanmple. In a preferred
enbodi neﬁ‘i‘if“ufl%“‘r%@ﬁ’ﬁ}céwﬁcbm%%‘g%ﬁ@% F%".T%?[n' a preferred enbodi ment, the
sanmple is a fiaxeghi&anPlag,” adufed BEen, ffdtPloa Mole@ld fisate be heasarefidatelyr ed
enbodi nent, the sanmple 1Is a_15tunor san‘P referred enbqdi nent, the

. S 3 le. Inap
sanpl e i 7 BdFp@lespntbg Sistingyished o Qhsr go eFWe%lbaﬁ‘?dg‘PneWé’Hm@Fﬁfg‘éﬁl nt, the

sanpl € CoARRLA&S o?i&%rehﬁ%@ng thon1epi1ef WiledpLxbQdhdiRMtg but Ae sanple
conprises a breast cancer sanple. In a preferred enbodinment, the sanple is

an FFPE dianisi &, elepiraphpiet¢ mpbikity, mlseelresight, share. solnhilite, pisa, BYGPRIOAIcts) asma or
| ynph sa i B Ny iRest, AblcAlIASAR isanpl e

con Qi ns%E%rg%ﬁ#%??rﬁlg&?%t%rﬁ?&grﬁ@&gIh%g.ahfé%lragpg%lr edf errtgodi rrfie%tl, t he sanpl e
cont ai ns pexdgpnest dffdl iorlecotrdmoretie siobiligsand|optieal getedtion chafacserisber a8 80 t he
sanple c rises,.cekl. ] . [ :;ngzg : &as enent may
be quant :%an plal\”/aeede{)g reil)escgogl%\%%g'eh{(;@nﬁg% %@%ﬁmﬁ%‘te‘@gﬁ% e E(l)r#glg?rgxym' 1%' {/t pr obes
and bi ndinng diffapomaiisylarageige; shipmer sdutility gikn, hydiophobicitychatge, foolarityxeadpl e, in

United Stat t |jcati 7,306, 904: . 7. 320, 860 7 8, h of
ahi ch i s SPhECFRa et Ba Bl Ere SR Ner Al LC [RGBy B aePngs.

Pr ox$ m t ¥1e38SoAydinade@aphh Ch&a Spad@bytomis @fsfhadeahrdniograptie os & Bhdliecigiqe. t he

bi ol ogi cal role of nol ecul ar_ conpl exeg, .as. well as i(r t he study of

bi omar kers. Fieagkapast of meleqiar fags a3lso HYSLve Heine S558RiaY XaIeFYhi nd pos or a
P95 conpligX&Rs, RAHCR WSS M mFBftatiinf fofleRBH ellRh@ria@plis)SheRBrable Measur e
t he presence and/ or quantity of p95 or a_ p95 conpl ex. Anyﬁ%gnet od known to
one of skight! tha agthas agorrelavhr thserasenor gpd/eretiarty A Myenahy faftsihit Pot Ogo5 or a
P95 conpl 6 &gﬁle}@e{n%ﬁ@g&nmhﬁ&ﬁ,oars@m&o% FBret Sl dUR S48 tnaly USRS WAThin SUCh

nmet hods |ncfu e but are not [imted to Foerster resonance energy transfer
(FREM) , bifeftivaipresgisnioeredesonaeaserablesiegyl. tsaradeatar (RRETRCasHRYABERL Ul ar

fl uoresenc I ' rQxJ.m. t ' ' Iﬁﬁz i giatillation
pr oxi m t;r/n ‘ sl%%g@m?%%r%%én F”ct))? Id?%%ﬁg&&rfé‘%’%&gﬁn%%??l C ? ?{Cc%éhlg ﬁczsq%pr(‘: any WO
2010/ 065 56G:3RGH ] UF200SY Witn 285 ontpheaentaey fequencer arelwitkintan mffestve brixonisici d

U comst e &l uRE e nien olerihel Bl AR RARRRN, o' 1" 7

met hods of the invention, a conmbination of the assay conponents is nade,

i ncludi ng the sanple being tested, the binding conpounds and optionally the
proxi mty 5probe. Generally, assay copponents may be conbined in any order.
In certain applications, however, the order of addition may be rel evant.

For exanple, one may wi sh to nonitor conpetitive binding, such as in a
quantitative assay. O one may wish to nonitor the stability of an
assenbl ed conplex. In such applications, reactions nmay be assenbled in
stages. The anounts of each reagent can generally be determ ned
enpirically. The amount of 10sanple used in an assay wll|l be determ ned by

Y v o " o o



15 specific applications, the concentration used may be hi gher or | ower,
depending on the affinity of the binding conpound or proximty probe and

t he expecwedorumshss of target nol ecul es present on a si RgiraSe@9l066295 The
assay m xture can be conbi ned and i ncubated under conditions that provide
for binding of the probes to the cell surface nolecules, usually in an
aqueous nietiction mefborsrkabw yn RO att irwludbyosit ark ogfilszited o FREJnBREALPIEC %C]t he pH at
whi ch t he gﬂplg% are cultured), maintained by a buffer at a concentration in
the rangé™ out 10 to 200 mM Conventional buffers may be used, as well
as ot her conveéopimaatoditids tied deremsrefrectosizavaje of apredeisrngingdmeasge ot h medi um
stabilizers, etc. .Physiol ogi.cal d,,copstant..te . 1 1y

R e R s R O S e R
usuakly foaRpdale08kn kbibhie. 45 xampleparliptistabdutoff tbodlow? bnd t© b8 @iscriminate | n a
preferred enbodi nent, the proximty probe c rises a proximty.probe that
has a cl EXPHSBITNERRECHE oot &t Yeihrd HEss aflgggé)"fp neé(prﬁ’lsﬁ%ji rgggé%%brg%d has
one or NO§EraTRIQEH] REuld BYSschll t @Fﬂﬂﬁzﬂ chefft hay bé i ngsepaaipahwbieyts itk eavabl e
| i nkage, wherein the cl eavabl e |inkage may be cl eaved, w thi ggt he effective

proxi ni t yapreolpuer hgn er @g}&ﬁglanffﬁé’Pﬁ@elcFﬁFolf%tPQPté‘?‘zﬁﬂerPri%mBW nce and/ or
quantity of p9§y.hinsaviRbieberdedeRINOdLiNRAL mehditedidndinggtak GFPaisnehtand/ or t he
proximty probe further conprises an antibody, and each antibody binds to a
spedPfi ¢ dphoopmsen GsaBriog may canafrymea studnendbirrhangsosireipeny QVeplr r ed

enbodi nmeng,,. . | ity A | DSEob@i8tyQfheh R§réieRtd fes havi ng SEQ
I D NOs 1- %Vl%agg%g?{eg?%%g?%gﬁt%htﬁ)g?Xa?ﬁ)gé_’a%toi bodﬁse oﬁjr.corrpri ses one of the
ant i bodi ééappmeédeieegotnyf bhippriirdorra patilar ting, ot inebEssBPETe DSPEaohe66295

| i nes deposjted with e CC havi ng accessi on nunber PTA-9738 (p95.D03.4),
PTA- 9739 S({hd¥. F"ﬁﬁme %% %@i—oyﬁgor( p95.09.1) . In one enbodiment, the
antibody i s p9pPefiss td M H-tgiialy tredeagdbOdermina portibeos HEBH: “PX " &adbi ol ogi cal

sanmple. In referred enbodi t. ., the sanpl&wbs . ' e e. In a
preflérr ed‘lsé%%tﬁe 5 10 fishgug“ﬁ%‘?gréé]blpsreéepﬁrxggéfabrrzp1 & g%ﬁ??o%%n Sanple or a

lysate. |dg'én@ra1[3fzﬁf“@JHZEt&rrﬁﬁﬂDlQdtiuH@EHd,HEme/nsﬁmnﬂéHEma:-teunimal feagmphts” tol N a
preferred enbodi ment, the sanple fies, a frozendhﬁggr tti.ssue.lsa?lrrLRI e Ina
pr ef er r edeiebBaifare et “PORereRisABIsS 1EBH)PT LUK PIYGELTE A A 4%r ef err ed
ermbodi Mengentitd16n SaBI 18t 6AEMAIYS BB DEEASIng GABFRFenS MR Ear weigha oppf erred
enbodi ment, the sanple is an FFPE sanple. In a preferred enbodi nent, the

sanpl e i skilaDplieec?95pt tewet rbeipporyredsabIcast tyh dighingt geehanisPs e Rirodihent , t he
10bhgod qLq RIRSRe SRR CRAAE BEALIERM BERDY Joy R 68 kdstl b aa preferred
enbodi ment, the sanpl e ‘contalins exosonmes and/ or other vesicles. In a

pr ef er r echltembiodi trapsiationahstarsdovyisecanvlipm theegnandgal first medioning inglysingrtyt ¢ ed

enbodi ment, ;.1 g IRASY SR M7 TRy be quantitative across a w de dynam c
range. Many advantages are provi ded by measuring p95 or a p95_coqglex usi ng
rel easabl e 15fpdSeouipdax” teders fo 4 oaiplai af grasepsat &aptome ofembel adedh i ecul ar
tags from an assa i xture pr.ovidin r . ar.Qu a

si gnifi czraeﬁ(tamﬁ%’ﬁv ! mslérﬂlgaintof"\ﬂfﬁ) ?/SSg)Irl]e 55%8%?%% %Sﬁgg%g)%ggg @g{ﬁ?{gﬁ, %(rj%%lr%i ng a
congeni erdeterddithérp t@xprivgd ceysahind fitllylesgh Heet anthalst otheemembe&poithe epdrpinelx
conponent s y. be readi Jreasuyed simul tanequsly in the same assay. Assays
enpl oyi nggr%”l’r}gﬁactm&d%celﬁtﬁﬁhﬁ‘éb’én‘iuc{%\grdﬁ{%rhw%% a’?@ﬁﬂé" and are disclosed in the
fol l owi ng refeyr: ity ptobe,” d0iRad BértinNeFEREH 3 rdagdft Shad 08mprEe62iho#00;

7,402,397; 7,402,398 and 7,402,399, as well as Int e%gﬁti onal Pat ent

Publ i cat i°8PRbNPT agepitun oL poPToBEEY tf MAFCHIAT 128 OR A CBYISCITRY LT ei n by
refer enceg[ehé?atleta%let%&ms Sb¥al aftl Y ABbYAL b BLid6fa pepRAS RhbABeptRe ipArdUBSa My be
enpl oyed that can distingui sh nol ecul’es ‘based _on one or nore physical,
chedPcal cell sufice tesbptel # Protaiin ceeh a8 FEPRiEvifin. el npesulegsush pubigindli ncl udi ng

el ectrophoret .6 imbil | : 138 NafGe 288 UBithiok Yy PKa,

hydr opho%ﬁé?@cgog%g%g?g\é%g@éggHrr%lzg ’%%hgggg?%gol ari f?,_ ’Ian olné) e%odi ment ,
mol ecul arotifeag®ldcnlagenpityuthat!is tapatde oSspecitigallydinding tehéargetoption et inelegddP i ty and

optical d ction characteristics.and.are separ : sis. In
anot her éﬁ%%cﬁo%%f‘; E%ﬁixg@ﬁ{ea?‘ P PRobg "81“8?43 io? %/%?%%%dﬁd%&gi?w {él?d in

mol ecul armol&iuGhtag rsdyaReapsbtd afbbindidgyto pptkaithih yal effghiod proikinity tolae gremorpol ari ty
and are separated by normal phase or reverse phase HPLC, 30i on exchange
HPLC, capillary el ectrochronatography,;mss spectroscopy or gas phase

chr omat ogr aphy. Sets of nolecular tags are provided that can be
separated into distinct bands or peaks by a separation technique after they
are rel eased from bi ndi ng conpounds. Identification and quantification of
such peaks provides a nmeasure or profile of the presence and/or anounts of
WO 2010/ 065568PCT/ US2009/ 066295 p95. Mol ecular tags within a set nmay be
chem cal ly diverse; however, for convenience, sets of nolecular tags are
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may vary dependi ng on several factors including the node of separation
enpl oyed, the | abels used on the nol ecular tags for detection, the

sensi ti viwg 20fo/ashissbi ndi ng noi eties and the efficiency wcrhiSesmobs2vhe

cl eavabl e | i nkages are cleaved. Measurenents nade directly on tissue
sanpl es may be nornelized by including 10 neasurenents on cellular or

ti ssue t apPeinding hatipaands, pequbleéleglt‘anpwed of anpther proteil of dwprestibathes orerprt he
sanpl e and/ or th sanpl e
(ace, "t o eassmalt dor T RRE P Rbn SRS pRbc gl PoblBRe SO0P B, o1
is incor m)ﬂeahlednd)yﬁrseﬁmﬂ@mmm :lnelradnmdmg maleerdd cvgnpaisgs anraauqugsyldas'dqend

addi ti onal neas rrent referred, [ even .nec e of the
cel | ul ar “AHg° ??lg’s tthn?%séé?l% AR R g?l?%%% 3 arb’ %!allcgﬁﬁ%ﬁﬁ?} t umor
15sagpl esachwhi pleddi@nhicdngtise tﬁmkx&bﬁmbmaélelt aadd arawsthmfanreffemb cells.

I n one enbodi ment, a bindin u can _be represent by t ol | owi ng

f or mul a: PEXMDEYfengARgihardh gkfyg’ dﬁﬂﬁ%“@t‘?ay %as‘éregg%ﬁ%yarﬂ%g [{i nkage and
Eis a npl&ediodhe bidled ih Ml FOFBGH wﬂﬁora@ﬁ)@eésnayqieaambmthé nicage, L, may
be an oxidation-|abile |inkage, and nore preferabl is allnkagethat

may be chedvasdndigatep ﬁ@wérld@%meﬁn a PREeTTRg F@P@ﬂlmer(u_h 511;1123#%? BEEEdt hat a
single bwl 2}%01@19%@ﬂ%ll@logﬂl\éﬁxow&'aplf@r &QIIHFEU\IV@{OUE BAfatfhl @6 Rkhgvi a

cl eavabl ages. I n one aspect is an in ?9%3} eater than or equal to
a

onel0 but cirgle anpleicaserhoethebires forlexaranle Bezagti stler( seget-dP: Harkdeed, e.g.
100 to 500 or. g t. EPTASoTB A RS, sever al

t housand, e.g. Eg%d(‘)%T Eﬁggﬁ%n %gsgalfs%%%gg{gﬁh C?H&% ll(?g’oluc?a [ ?y of different
types of obpubdis}wg rmmmase Whes! canoztr pétens mmpnovd éwpmd”}, stgy the san@ eavabl e

i nkages oxi datl‘on ahi I i.nk @g@E are
attac hed %b% )b néfproc%6851 |d8Hn @%ﬁ%éfﬁtsst relslgen?lse éerata CIETl S an

ant i body ctifeai hesqa(beenfpxmﬁiﬂey fot m&pkpatdoﬁm&wthe mmzmnpﬁanszmwton bodi es

PERENSEER s et iR e R S A

commer ci géfinitich¥ ahd @l Risant i bodi es ei t her rmnocl onal or pol ycl onal or by
nmet hods di scl gsed herein. Cleavable |lin can be virtually any

cheni cal | i nkikgPyeoinsraaimant.7ag oher Tr%Sanél%lSﬁeﬁ ué ST SHE Pt do not

degrade {d@icaldrYGhYER tPfheatthdr@ Ghth AR EEGE. |&§arﬁ€i@1&1§l%t£§dbjﬂ:! &@oﬁ&s tohe rel eased
nol ecul ar tag, E. Whenever a cleaving probe is onpgeneous assay

for mat, &ramgabl gow i adenorn the§u'aquéaiféar%9 a%PUéﬂ%év%&(e 38éeﬁ?%g%}{@r ated by
*! ea\éb%%o%%'@%,b for e If?xx%he?emlé a‘éhbﬁéé%ﬁorﬁi@t& fatm&ntos cl eavabl e

I [ ﬁiages within an effective proximt € proximty probe are cleaved.
Typi cal | umog ircthe aler@gémmkﬂ’ens@bOD@%dtOf’/Méﬁ‘é&% Wk PR oarr@pwsiet,eanmw

chem cal cha 0 e a short
T ved acht 08 Sibfiak MEalFager Pl ol bR 1 Wiy BRnRAC T BLARKGER:

cl eavageto treatment with a &lerbavting agegeif ekmssbﬁearenmnenmgélﬁs@cpsquv fejct@@detiw bound

bi ndi ng o of rom unbou ndi n £ W der
sel ecti oﬁ ?#)90%‘ g(g/v%/eﬁﬁn;)n@&ggﬁ?{dmﬁ vag{e%ezlfen sg%rgnge@?i% Blile for use.
C emvabl gedtmerkagesnifiBgredOln @dther tmﬁipwdesdbgd@kagmdi toateathtat with abadeat t 0
reaction with a |ocall cting reactiv ecies, suc ogen per oxi de,
singl et E8§rguReghag ?féo‘?/ef urv O‘élln%rBaSFﬁ?Hﬁ‘gé‘é%m%rﬁsasfona §V‘Tr%16¥‘fdlé dggl dgent s
that opep@td tdcRiahRUf a FatieRBEIpbAdY tih Xkitient iSdl&tingse RETEST alttdi ad dehkages,
phot ocl eavabl e |inkages, |inkages cleavable by reduction, |inkages cleaved
by oxi dafarhereiici d-1 abi | e |i nkages and peptide |inkages cleavable by
specific prot. %%P‘n §: oRQfs@JeesQElEf%" Qﬁ%ﬁflén@kﬁx%lémd?yp&}éﬁ{beh'o?K@sﬁ%an'qﬂé?|dr|de G eene
and Wits, 15 1991, Protective G oups in Organic Synthesis, Second Edition,
Joh® W | &spedmenhrach réawtoraedllectiqarafsingon ool obtaingsl Gewr tisgun & aTeAticfues,
Academi c Rogd, Which is

i ncor por 3%?%’ ?&e'rg@erégﬁ%eemﬁ%r el Rﬁ mfﬂe%@%mue%§&§agx%% ns@?ér?] f)hé1 pr esent

i nventi omdt/my:rasemm organ artisaleat biopphoraspirataload odaydiodidednstuentsebdddy | owi ng

referenc S. mhe t|o f pluralities carrled
out by oI B AR R s g Bbiols Buier Bl L Rer PR S#BT L
2002, Bi fieRRhYORE th £RQTON IddelflOFNdd dPthe GG, THABSue sémple ma@rnemamz 165- 168;
and U.S. Patent Nos. 4,650, 750; 5, 360, 819; 5,516,931; and 5, 602,273, each
of which is hereby incorporated by reference in its entirety. Ml ecul ar
tag, E, is preferably a water-sol ubl e organic conpound that is stable with
25respect to the active species, especially singlet oxygen, and that

i ncludes a detection or reporter group. herwise, E may vary widely in
size and structure. In one enbodi ment, E has a nolecular weight in the
range of from about 50 to about 2500 Dal tons, nore preferably, from about
50 to about 1500 Daltons E may conprlse a detectlon group for generatlng
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Mol ecul ar tags within a plurality are selected so that each has a unique
separation characteristic and/or a unique optical property with respect to
t he ot herwoentssseef t he same plurality. In one enbodi nmeatr/USLe0L/066295
chromat ographi ¢ or el ectrophoretic separation characteristic is retention
time under a set of standard separation conditions conventional in the art,
e.g. vochalgamdemlatmananreslmm:yememokadmth typessummatuee phlsepregervatives,

el ect rophoretl at i on.nmedi 0 i cal
property anticoggy ?rﬁ%gg{fe\’r&, g&tl\bels,otﬁlgr}efl ); ant1% 1csaor t%e%@s @efgﬂ% bé P&d%)g

f 1 uor escepg@ntibrfabinbirRr, @ﬁchfdsthﬁrEEmmﬂeﬂtenSI ty at a gi ven 5wave| ength or

band of wavel en t hs erably, the fluores ert | upr escence
i ntensity. OneSBPt %USS‘EL‘?’FB‘Pere%fStPﬁ@We&‘HT’ &Iﬁﬂf‘g@d@)—{e{) e %drsaé‘g |utc§ may have

i deng i calys FpgHaskinQfeddheak @t 814 bubrdup MRasurdiliht it Reyive lslhorhathen Biitiopn €
fluorescent properties, e.g. spectrally resol vabl e em gsi on spectra, so

that al | StPEEOYPEREAEWS BPr SXAEPlS) wlalleﬁﬁeﬁt taﬁé’af&ﬁnéf RN YHABE U5 t he

conbi nat i, 00, . QfioPr&e W @h §sfihal 1941 iRErdr (MRS GREGReTERER & AR Me.

10Pr ef er ;fg(fky 1roe | eased eﬁggﬁ Sar tals are det ectqu by el ectrophoretic
separ at i rogagsgion kseshéit gmcégeéheéetmm@@dc?éﬁ%élﬂg ranymesified av#laBlgde O¥bodi ment s,
nol ecul ar kﬁl?(gﬁxttné’iyhng substantial ly identical fluorescence properties have
di fferent’ rophoretic nobilities so that distinct peaks in an

el e¢t r opher ogfSigniéicant f:mntféds uspdiearein.espalt wfdr enarceyariie p opftent’ Phisgase WY iy |
pluralities cul a \ LA &dndYaea s

convent i dWB?r?aélé%“{ fa’ﬁ?ee rop{?gﬁrgtgf gglgg%ﬁﬁaér}a)?ggm%g?? her in the presence
or absencgample avﬂmnMemtauom,airmsanemagr@smacteanhxrecmncm giedﬁteaﬁmetﬁon that a

el ectrophor. et arati ecu fags are >t e r.1dentified
by recor d’iahﬁltﬁﬁﬁ géscre‘ﬁ gat’§1 rﬁﬁgﬁemﬁﬁﬁu &Fhﬁ?alg%cr’\rq i e glte?%é“ ‘%133’3 %‘%“?gn
di st ancesise@k ftditans@RabEthe abose PRl Bdges a6 aoyhet. 0OA sighifichiit regenarrmh ae an}Of

relative fluorescent and order of m nol ecul ar ta as
an &b ect repoEbeeanysed orasseay A YT %“H]grﬁ"?‘%%@ﬁ%ct[gﬁgre%%eé r%?ﬁd‘?%lgmg%u nts of
20mol ecul,gfetdgReddy®naBaRM BGhddy USi Ng one or nore standards. A

cl eavage-inducing noiety, or cleaving agent, is a gro‘glp th@ gr oduces an
active speci edsuprstheien, figgaBise sipect | gy Paignta aq used BiTangaRlyy &S fﬁlaef erably
by oxi datj.0fn, sRr&hErabiety dllSsdfekis? RrGREEH SFmhiSprfefdd8N Gahmsnagh@sg t hat

exhi bits short-lived activity so that its cl eavage-i nducing effects are
only in tahﬂennvrlamterf? gy aofWihe hQTS?,eiOerYa gept.gamels ¢t 98, SUoe i TALHBOUSE PY ve
25speci e : Jgdstmdicky, oB9tia, ChigRhESbONI fi cant
bac (gr ouflS}dée%Eyond{ ?‘%‘% %rgég?ﬁréntk gﬁatsggeé%g%% > or}lg scaavelﬁfger e| s enpl oyed
that effiadiuentb).y scavenges the actl ve speci es, so that it is not avail able
to react with_ cle A 0 site of
o react wt hfl e ARl Sl L DKRTER BN A RIRR S bane R

hydr ogen sp@ﬁﬁb(dedemvw-lnaﬂméadewdmoxwarmmg ocaltesing pdwmaba@ls r ddigewd, super oxi de

and the [ike. Illustrative uen her for .actjv ec t cause

oxi dat i onheir?i’(?}“tfdénab’gheﬁgﬁg‘%sed(?grb O\’/f’rflaaﬁﬁ"ﬂle fes, ?utcam %p n(Ebaar{‘li%no

aci gs pyr Rk@/gdNecQ@NndBRIRSI Qlfnbbd{és(?ﬁlcﬁas trkua&nmdb Bﬁnﬁra:d: gldsf athasikNASee, e. g.
Beut ner et al 2000, Meth. Enzynpl. 319:226-241. Scoi::adéegg%gtl on in

desi gni nglseaistgb%kefﬁsfsew ﬁagae@r%la%gWﬁﬂW&IWQS%?%W FAEDI e

li nkage 1,8 DAY inttheealQlint Q?m&%r digasd RORNKRM shisiomcaner. anot iisedh@dinpound to a
WO 2010/ 065568PCT/ US2009/ 066295 r ecept or conpl ex that the active species
gener at edtityg couree”shabiety & thadueiri gl Wap Bety clgiBiale et @A A PIRF RV e t he

cl eavabl ehidbefaniakky are

W thin a%(\s%t i{%%gam Q‘QI Q%Pera ﬂ;&wt&:’i. %vg@gg?drs%%g nm ofp%a bound

cl eawagedisaghaendgayrbé eneaysureN/tbyealml@ egrfitapt events ipthe toweandithq dizease,

cl eavage- |nduc ng_noi eties nera le | inkages
are wt hl“ﬂj a ghf) %%eveﬁi) beg?la%{l °pl %tgg%%b?ﬁug}gregﬁ%g&rbgg%ega?i& chgrrrpl ex. One
of ordinakym@gkill in the art wil I recognl ze that the effective proximty of

a particular § nsitizer t he. details o r assay
design and may H@tﬂg¥@hﬁ$ﬂéd“of$ g??@diHV“?dﬁ?Fﬂ% %9%5& h%ﬂ#kﬁlon
sensi ti Zefath®nfto ‘%)ﬂjg@é?,blﬂl‘ii oft h@hcdidP cdiorl. TRHGRIEg Ry geme fidine study@Bd bi ve

i nternedi at e, species, usually singlet oxygen. Preferably, a
sensitizer used in accordance with the,invention is a photosensitizer.
O her sensitizers included within the“Scope of the invention are conpounds
that on excitation by heat, light, ionizing radiation or chem cal
activation will release a nolecule of singlet oxygen. The best known
menbers of this class of conpounds include the endoperoxi des such as

1, 4- bi scar boxyet hyl1-1, 4- napht hal ene endoper oxi de, 9, 10-
15d|phenylanthracene 9 10 endoperOX|de and 5 6 11 12 tetraphenyl
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literature, e.g. in the fields of photodynam c therapy, inmunodi agnostics
and the |ike. Exenplary guidance may be found in Ul man etal., 1994, Proc.
Nat | . Acawslo 280/065308A 91, 5426-5430; Strong etal., 1994, pAmrus2¢demcegos k Acad.
Sci. 745: 297-320; Yarnush et al., 1993, Git. Rev. Therapeutic Drug
Carrier Syst. 10: 197-252; and U.S. Patent Nos. 255,709,994, 5, 340, 716,

6, 251, 58 fromandhafge51 6eB8B6nt. Time to prodressige CWB@WWRSF“F‘F@EW@BW&& 3are

avai l abl e t o phot.o-acti vaf e S1 L : i iligxygen.
O A S B i
sour ce i sf sdifd progressidnyfrde nvengerticolaptime o tiewdaigh thsitimg ketwesn fpetari of a
practical tinme duration.. The length of the irradiati on depends on the

nat ure of AL LIRS PR 0¥ Yhe 30nature of the cleavabl e |inkage, the

powesy of the sTwagengT ardrotledif@ink ofithandori teferdd gteanmaidiraton oftve agentrpd e. I n

general, the period for irradiation may be | ess than .ab . crosecond to

as | ong H8rpadseass S&%i&té%gmw 219975 @ ﬁaélser%??é%erg? Shé%lgﬁg “%lr%ﬂ %irl | i second

t o about y§QmseeRE@Sd thd BEpekial ensivhiina st theesnbfebt aall/ot timadi @mbgressionhdted be

sufficient to excite at |east abouf 0.1% of the.&ls)hot g@gsfl tizer, nol ecul es,
O%ﬁ% 1'8

usual |y #imqreathe likpoTieatnrsyh By 30elsh b g¥ SALSE VY LXaRE v
2010/ 065§@§ggy1§,§ggpgé%@g§ﬁmef erably, substantially all of the
phot osensit1 Zer :

nol ecul es.  Exenpl ary |ight sources_include | asers such as,
e. gl hel i um fiwrriiggiet sferatogbmsolivs Psduseayhendhercs!! megpegres ¥dBISSand r uby
jasers, RAMAHIL S Yo SOl HR: PREMIGN ARmbRARSALed @pBAlyARainncandescent
| anps such as,” e’g., tungsten and tungsten/hal ogen and flashlanps. An
exenpl ar yepodsettatactcomacreots of thevelt ancdudingibit aotflinited 4@ Protein HBTKPE: FRFYBICHT t he
invention i.s di.scl as DL er, I: 1:Gat LR NOni WP 03/ 051669,
whi ch isn}lcr%%%fdcplgsr%nt%ézg%ﬁ%)(érseoff@%tééﬁ%%%hgrﬁlgl} ﬁgkflﬁ%hgl ng an;ﬂ dr a}tlvvi ngs. In such
enbodi memteasurddnie vpdiak @ssayd. vat i on device is an array of light emtting

di odes (LEDs) unt i.n housing.that permts t T s illum nation
of W1 the vverlrg%e %ﬁgerggq%#rs ﬁ‘?%?%? arf’gﬁlilg]ﬁlﬁfeedsaggfn %BE%{" %lgg%g%fti zers that
may be Ufrﬂatejriélg,dmiﬁtﬁodsrhgd liHclli:ﬁ@L&g forpedoiniinnamingilizing sehtabays, eeing et adiove
properties _and those discl ose y U S Paten s.. 5,536,8 5,763, 602,

. 565, 55hmitd tayeasoi, angly e Pror ,urf’ﬁ,aﬁ%", B re%*’}%‘i?‘é’éﬁ“éﬁ’& 2?’1‘?)6?’}5673;

publ i She%ﬁ%g,mga&eéﬁ tsha¥oRl us6Binichaiy@ablP484027; Martin et al., 1990,

Met hods Enzynol . 186: 635-645 and. Yarnmush et al ., 1993, Cé:éit. Refv..

Ther apeut i ¢ DIjfitsiaspgcs thegpygntion iy.diayva to gomethnd, of greagymng AAOTAUIRINEE r hor at ed
by sefer %ﬂgﬁ B&eShor ARGInHEH 198 BPYs HnDMKES sarfiSle Whd Meth6dSdripr&ieS, 1N
certain enbodi nents, a photosensitizer may be associated with a solid phase
support byovisiigrysasplesnd deteymioing s eseves| BHPT uaatity 96 REUOTRT CABPIEY Y ace of

the suppqrts, Qb %Qé{%{%%%& 6bb i Ont L HE s ARYis Abid15WcaP SUMRAE LIn alpRerBi@iier al , the
phot osensitizer is associated wth t he support 1n an anount necessary to
achi eve theodimeststhasym@epurtisswfsamplagllet pofgepdrembodimsnia fiepampliés afiednt  200f
phot osensi ti.zer. is determ ned enpir] I i ' met hods.

Poi | oni naBiGa/iye: “PHEF Qe JBablefdisabuBEERieat 1 b ERAMAS: 02 he

i depd i t y safiplepinecuitfaned agodirthat, thresampledea frosingasedissWrempleadn assay

| oyi I | i, f bindi ds i I d - af | f th
o1 ecul aPreraisd ptngan e ST haEtes Lhar fsder ot vk e REBRAARSI £ botn

separ at i giinFoeoEfisecs bemkt admeerdeinpleMimeprefdiret bRblimnetsthe sdmPSdesiFFRENG t he
nol ecul ar tags for the assay. A pref e[ r.ed fm&e of seglar tio elﬂgl oys
blogd

el ect r opFeRRIG & 2 preferipd gpbadieenk 4k Yol sy PISERAF HORY SBHREG "bh known
differ ?n‘%{%{?erfea etfdBlinefd, 86 HIRRRPpBIhLsatN dontaiR ircullating thiaor dells. aldpect , t he
invention is drawn to a purified antibody that binds to p95. In a preferred
enbdi mentefertedempodinentothe spmplp oIyaIRT $1@80TBISBI/PT QBer|Vgsitlgs Jo3 Profered preferred
30enbodi : e j il iff it Skldhas domain
of p95 bgﬁgﬁ%¥$gﬁW?Q%hnggﬁmﬁS%giuﬁﬁeg]%Fg?§%¥§ﬁﬁgﬁg§§?§2ﬁ?? the antibody is
a pol ycl onglbe gndntiktisly agossa wishdolkorakngent i body. In a preferred enbodi nent,
the anti body js a nocl onal. ant.i body. 1.n fer p ient, the

anti body ves 1o Satiagandt BhaborSdmlsh Bl RSB  1T 1 a
pr ef er r edusiankd e pteserchend/s qia@ipn of g95ane safiple, ke pethod clesprisangimmgingeQ | D NOCs
WO 2010/ 065568PCT/ US2009/ 066295 1-7. In certain enbodi nents, the anti body
is or conprises one of the antibodies,produced by hybridona cell |ines
deposited with the ATCC havi ng accession nunber PTA-9738 (p95.D083.4),
PTA-9739 (p95.D08.2) and PTA-9740 (p95.D9.1) . In one enbodi nent, the

anti body is p95.D9.1. 5In a preferred enbodi nent, the invention is drawn to
t he DNA encodi ng the anti body or peptides. The DNA encodi ng the nonocl onal
anti bodies is isolated and sequenced using techni ques comonly known to
those skilled in the art of cloning. Once isolated, the DNA can be |igated
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15del etion or substitution w thout appreciably di mnishing the binding
characteristics of the antibody. Exenplary am no acid changes woul d be
substi t utwonsioussisg am no acids with simlar nol ecul ar ebansetens@bs cs
(i.e., conservative substitutions, e.g., changing amno acids fromwthin

t he foI | owi ng subgroups of aromatic am no acids, acidic am no acids, basic
anmi no ac|s&kﬁpleWltambMIdllmouwowddmdéﬁtﬁmemétheﬁﬁsm@39/01‘ CeREY ohBiRdBBNser vat i ve
substitutions tian NRYS: Wotdhoi lLEering

mol ecul arf°TRt% %%O'tm 6% fncfl p%efr@%da%&goct eri g‘?;ﬁ} cs. I‘—gu(%t ()%d lggé%blg%?no aci d
changes @peoﬁ&hllﬁﬁhd@@p@ﬁ Iampmdexmlledabothmgegle\bmdhngenmnw mopessenes of the

anti body, udi n ut. not Limt better b| greater
st abi | i t?ntﬁ(ogy fi a}%@gfrgq SRR 6& “télg% gs) "anar o g%ts%geg)ighb Pé ﬁ%sti on.
Met hods fha¥ing BBQgDmg)sarrv nolnaeitn sRbpENaRS tka:radﬁbxrdysebremmprl@Sfom ofithd ecul es

W th better propertles are . 25kno to, t hos

Pr ef er ablytibgdiss praduced by by pi c‘j‘?ae°§ﬁ\@PeSp§1§B‘fsft8(g‘§% {hﬁés‘s@e%irwéfengoafwegselg% ence

i dentity pahb&rTR (P% D9R), iPFAAT73H q;@stDs&'JQ%aaBmArmme (g%fﬁ%r)alhi gne at | east
75% and nost preferab at least 90-95% Each

th di es.
pepti des er@oqhme@tn@éantms’dw RPUT h Ippere én@f’g’m‘?@ g‘ﬁﬁ?‘@ Ilsa‘iolﬁaloglﬁ ent i on.
In a pref %ﬁﬁ@d eodh BB GhbodAREd: Qﬁ’éi!aﬁr%leh@é 0806 Shrifle. PR pRéfep@Pt | des may be

used to eve op additional p95-targeted nol ecul es. Mbdifications of the
ant ibodi embodzent thedarhgle & afired yaridle. desizpniample & a4 lH3tco VR 2 BIFETCH es
including, . #‘%neﬁk?{he sérﬁ%sl;: &4 hLo a ?ree%hE%fJ&BQEBQJlmeﬁeﬁE‘é‘ﬁ%l@Q a

i nmunogeni CI ncreasl ng st t abi rovi ng pharnmacol ogi ¢ properties
such as sfﬁzmnmimaf fisshé fagapindn alpchfmdlembe@mmaﬁﬂd syrhplp gorpprisgs EMNOL [¥6#S- Each of

O T T e e A WA

preferr ednﬁﬁaﬁﬂnmmsamﬂﬂu iseani FFRE sample bbdi msfecodpmbasimenttthesaampld igen bi ndi ng

odi es d b AT p 9739 and
PTAL b7 a0} \9e) Heha b TR CHB 1 by Bes GRBi Pl Th SR Atk 270 2

Sever al %ﬁtﬁﬁﬂ&réu&ﬁln@uﬂmicaisngn aﬁﬁefdﬂedbmsodimmﬁ meeaanglemmalmcbxémsJones et
al. (1986) Nature 321:522-525, 5Ri e hmanrﬁ él %988%1%} ur]ﬁ 332: 323- 327,
Ver hoey e @pr gfher vesiggg)in 8preleied e?f?g {4 the amply comprises &l ¢ non- human

sequences, QfdiRgvvainleabhie rﬁ’éagmbrﬁe@hey%e Q%ﬁ%@v@ﬁhﬁ&éh&hd@d}&mbﬂn}t raggi nst the
entire repertoire of human |ight and heavy chain variable I n sequences

to find the himsprefpaed ambadimenirdsiioriningdbriiase FdEE gugntiph t Hodent

Seq nce ides préviATHO L becodPlindRO Bordiffd, thewetdtida et al .
(19 %Rgﬁﬁ%%ﬁg@t@%%%{éurg%? ;30)10“;1 P ter%atlvely, c%nsensus f ramewor ks can
be used (bseingCampeynddicinglable(tq grgpi wwydfend g pindingcappoundiboundgs PRy angb g5.- 4289
and Prest chr&fiRebed

enbodi rreﬁ1 r}um% ﬂfeé’rj'rg%?é gdgp@gﬁéylogaﬁisgﬁﬁta gmgéll%e%g%qudedg&gnces t hat confer
st abi | i tyheemdsen@taad/nr qnanmyprdwéalrbilrrghong)omh:hboalod ori98t legprefeaieth of these is

i nt ended t (E) ﬂjf g acope of %rllse ca%pged’rpl ated invention. 151l n another
enbodi nefFPOHE" 8%088?/ COWBCERERT A Ty & mi ni ng regi ons (CDRS) may be
usegsto creat €hd @e@€h estohd IShdthﬂgccli[ﬁ[bcﬁlﬁdlHﬁSlstch;a:bleb]flpbctﬂwll)shlnéngFhetfmqje in p95
but are contained within a framew k1 (r)n native ant ebolgi(% For
exanpl e, PENEERMPPEY 3n hpsRne gF PofP acuézﬁﬁ?géérfag BV AT RN SR e avai | abl e
for Creafekz{iﬁblplnﬁldmgp%)&@@mbesst biadaiceRpéungs frbpbeweek usinya tisglasqond i on of
an anti body, for exanp an sckv or F(ab') é’fee WO, 2093/ 1?185\(,‘End Carter
et al. (1@9@)”5%%061&’%@%&1%93 %@Cheéynw?m%%‘% wproganehereedioich i s

i ncor por %{tgc%n%}fncfl&fufarr Bl él@l'i 6f tRe m%i%le%qﬁ F&‘i‘ﬁd first tklﬁdlﬁ‘g torfyin®. 302

appreciate that a conpletely unrelated protein (such as _a bacteri al

bet 39 | actpeafesd)embadingsni ferfist bifidaigl cappetns 1bp FOLFRFNEBYAY F¢ él)e seePnflor m a

bi ndi ng S , g daherein, are
intended%? %%Bg\/\ﬁp?%ﬁ i Hagms@gl%ga%t %hggﬁgg\%%?%ﬁbﬁés he Sgn% %&d; may act

t her apeutionad dnyibodiesh trghhibh nidivableahaderelaptags havelbgén aebed. properties (e. g.

enzymatic actjvity or.toxic t rget ed
protein may b eCr‘?B%P‘lnfhé’é C?IBP%%VE\@? ?regyptl% ga%%ﬁ wnﬁg?og)gé ?é%glﬁ for dléltr%(et F

t her apeutDegecgéif Sefemy b@n@aﬁlyg@affdemdﬁgmewm binding cm}ﬁnindswhdudrxbw mtey ( ADCC)
or conpl enent - dependent cytotoxicity (CDC). In another enbodi nent, toxins
may be conjugated to the antibody or targeted 30protein. Exenplary small
nol ecul e toxins include but are not limted to maytansi ne, calicheam cin
and CC-1065 (see, e.g., Carter and Senter (2008) Cancer J. 14:154-169).
Addi tionally, radiolabels can be linked to anti bodies to create targeted
t herapeutics. Biologic toxins nay also be linked to targeted proteins and
i nclude, but not be Iimted to, diphtheria toxin, Pseudononas exotoxin,
abrin and ricin (see Kreitman (2006) AAPS J. 18: E532-551).



WO 2010/ 065568PCT/ US2009/ 066295 In a further enbodi nent, the targeted
anti bodies (or fragnents thereof) may be fused to enzynes for use in

ant i body-wpneowmsssenzyme prodrug therapy (ADEPT; see BagaThmom9o(Oi®28y) Br.
J. Cancer 58:700-703 and Senter et al. (1988) Proc. Natl. Acad. Sci. USA
85:4842-4846). In another enbodinment, the antibodi es or tariget ed proteins
may be fwebldmiesl t5etsheble readecilps rgaes gescyeadirean &adtighels (et RAPISEIASNc e

phar macolggj & 1ALOPEIA S thaSta PP IRREUMNRA] hedshibBle CSBAmERIC! fifor@béht Chess
(2003) I\lgg&la%eﬂ\}g)gruzg 5 ety 2 214-221). > "Ina fifth aspect, the

i nvent i orr Elsctehchemical sigaalfeghoeiotideset) @n@ Flurpfopny PRHERNEE. ZresuBiieeiceli t h a
cancer is_likely.to re 0 \M:]%]Q Is8d a8l &dn thena for
predicti r?éOt%{ntaPc%/r%S 'co rd;égl%(;{ e%i ggggg&lgﬁg}tocr orrlgfprsed?%ti nrglg %robgﬂtg)irl ity of a
si gns f i carimgslv,eot inimunbhistotliemastyoists eonpfgattGtseradighperexidase CARBEP abased on a
measur enent. of an,amoupt of p95 o 5 I ¥ MW Cie1didy One
enbodi ner??t,lb(‘?jﬁ@r Ptﬁ‘ffe%ﬁ?c{; 9 Oﬂrﬁda\/\[/l{qsﬁg?%e Crra%ﬁ odb%;%éir&c?gtb Zrm h?rr?léill et her a
subj ect wirdductde@amnble by iaSpdcirkgioyorheria msthodh dSubstratesefat R inclide hoth Her - 2 acti ng

agent. In_another enbodi nent, the neth is.dr 0 t hod, of . .nredi cting
AR T AR U T S DR A

enbodi nenbapyNeLREYRTcolsrediprdutttd Md Rh@eleiihdgent hebsttdpy @lzgitianted of a
significant event in a subject with a ca,nger. .. In a !{)rd%{?erred

enbdli meremingl hemiurpgicsreci EChBaytirbyelsy e IetI@FTH‘i“ﬂl:?l?f@Ch[eWéSt Y EH8t ween
signifi C%hoﬁyﬁﬁﬁéseb&dﬁgﬁoi&ﬁﬁg SEnpelin® aR@pérBNiliasss HpR@BS@volvbI&inet N t he
measurenment is predictive of whether a patient has a long tinme course. In a
pr ef er r edagsinglts primary bindieg spgpound et seplmolgcyletthat C‘H’r‘i‘f‘gtfoé‘g%fvﬁh  rom pri mary
di agnosi g.4.8q gﬁlﬁ#ﬂgco ouhd RS @Bﬁﬁﬁggo%gmggﬁégﬁ%nju AR Sgni ficant event is
the progression fromprimary diagnosis to netastatic disease. In a

pr ef er r edtreprbadivirstin systdm® osiuging f sesamdarseansihedsi thatthaebgsn sgriagxsdontf r om pri mary
di agposi s _t 0. rel.aps I ; ho®Ri,fd lpeyent is
hobr ogresaidbh RS e Bt hESHLEH, TR e bl OB AR 06y 0T

si gni fi caddedaméertconditidrisehap milfalesstihe norfvesivnsepgduoy it orefagiv el guantifativey

preferred enbodinent, the signifigcant, event.is fromsuyrgery to

25met ast ALHET apﬁsgcﬁ?pélpgwgr&fqg%%dgia e usy teocgefeﬁtnl ?Prc(:)glrll “event is the
progressi on f rediiBbasdad bt enolbdeds @olyolodatl Fecombinantpné tartreguepered dgli ment |
the significant event is the pro rei{sli.or&.from.mit stati% di sease to

rel apse. t§HNguesthat arered \ORpBdt BeAt, APEROASS gy i Qs QTR i s t he

pr 0§y essiihuhsEBulif bARSEndnothdRaL, Rehich imfups @irlinerclRabmd ivamsik clatdeatd me
course is neasured with respect to ove survival r

_ rall I atlg, time to
pr ogr essilwyPanhardres igh.AgP1 18E, REd 18723087 2bidd 803 d8NofS e I agmER fhyreof

Her 2- posiyti V& 1{d4Tab Srvah FdE)2akdh’ LRSRONR. VEnthedikd RS Médhadinasehaat her
t herapeuti ¢s that bind to epitopes in the extracel l'ul ar domain of

menmbr ane-ahiohedis bingeric antiodiss dvatanizad frsibodiey ¢rery ether BEiBRRsIFRMESs may be
that cle 0 ext I ol of: kdiagicsiat e for
trastuz u%@gﬁtﬁd}f nIe}oE%ﬂ? éﬁgg‘gtﬁawég‘,{“%%ggé{}g }égzs %véa?ﬁpg&coﬂr%sltci ta utively
act 2¥e t pimigigrsge. MOJI20I0/065 68PN S 60D¢ D8 @295 okinmameglabelingjor their Hi gh

| evel s of. Her2 and rel atively hi | evel f. : : may be a
meani ngf Lﬁag’ix?ﬁr}%f(%%n 6‘Pe(f‘ﬁléerT ?‘%’é(fqr%%os ?%nﬁafil? bgldInggﬁfﬁ}nlt&dqﬁeﬁg%%ﬁ%dt o respond to
trastuzunmab amd filhes theldeveagemsht efmdthalks tdmpdutep9s pi biojpgwaloamples p95-

extracel | ul domaj n of _nmenbr ane-bo né/r[.HerZ. .5l n ce(gtai n enpgdslfrrgents, t he
met hod cSR§SHICSBYO B@GPI‘%IGIS R/ eEf BFado JUEA S AMPIUBIZF Y FATPHEPEUBE8 ' s cancer
an anmount,99indadddareRIRIAR ad fet tMB fafRy Bérei@fan® Sbkrosnltovhe dkhiead it the apat i ent is
likely to respond to the Her-2 acting ageg(;tn and/ or the at(’ien has € | ong
t i me0 coumsEe uspdtocEsatelhrdomesd iR rectiadn arepingy i dba Cr%aéeﬁgﬁ% @8&&?@%8 FFPEs.

I'n cert ain,, 60beabimBLSs, fERaspl] BELyt3id6AR GRIhol S RfsEasEERAMEHochleRetcer t ai n
enbodi nents, the breast cancer Is netastatic. 10 I n certain epbodi nents,

t he Her - 2L AP njetangddb:4P 5497 ersather meiieds fesciskedtinthe lissreraesi (Fasifioings R¥ assay is
the Ver a[RBoRs 9fhunditERbd3ubsSBRILIRA Banl § 7 b PRRR) hiOi,liB5RANY. | ©
measured ‘W th 'respect to overall survival rate, time to progression and/or
using the RECIST criteria. In certain enbodi nents, a predeterm ned neasure
is created by dividing patient cohorts into at |east two patient subgroups.
In certain enbodi ments, the nunber of,gsubgroups 15 is two so that the
patient sanple is divided into a subgroup of patients whose p95 is high and
a subgroup whose p95 is low, the anount of p95 in the subject is conpared
to either the high subgroup or the | ow subgroup; if the anmount of p95 in
the patient is high, then the patient is not likely to respond to a Her-2
acting agent that is not a p95-acting agent and/or the patient is likely to
have a short tinme course; if the amount of p95 is low (and the anount of

- ~r~h o, e ~ .



30met hod known to one of skill in the art to be useful for determ ning an
anount of p95 expression can be used in accordance wth the present

i nvent i orwoSomesssshods may i ncl ude any net hod di scl ose#Charsesn/osazeh as,
for exanple, without limtation, VeraTag, FRET, BRET, Bionvol ecul ar

Fl uoresence Conpl enentation, Proximty Ligation Assay and Rolling Crcle
Anpl i fi cdtaibomtory WoraG102065566RaT RE20ad] o5 Masocional Anthedigs,Jleway r ed

enbodi e 1 ' ' a1 5. br : rred

erbodi morres AT PR NeRd e Bl Rl BREyig R RO L OF and 1 1

t he anount of Ip&@fk endodinght, themeathddivd cypatinigerybridamas brgihywitlh immwpengiat o t he
targeted . therapy, the patient is likely .o have I and/ or
e pat 1 it Ospt FRBROAEAD pliedp Gt To RSyt i B SRR, 20
S5enbedi meneted ehd @ipdéd @dratbieppdinietesarnLyphodytes aray abubb irmuszgriot ease

i nhi bitor, ang i f. the grmunt of P95 i s, hi gh, 1# her] t.he gattient iths |jkely to
respond 47 H8° PiegRYEa MaK &P 2 BsPUde PRI B AL dShipying UC pniiasn o ts flng ti ne
course ang/ee. LhRpRaticent chBectatthdnifkel By tientiaw €. @, WitlgPEG) ealdctrewient .

In certain enbodi nents_the Her2-acting agentgofizk se(l ect eﬁ fro 1t he ?roup
consi st i fg8oPy pesrofsipmmethodaehmydana ol feforn hypyidomacsils Spcally el ¢ i ni b,

AEE- 788, bhditidhé %hat S%Zn\é\g%%?&wh 108nduBMR1 589686 ent B8R10MaDells. SRBEL @1ls 2007,

Breast Cancer Res. . In a preferred embodi nent, the Her-2-acting agent
i s 10 ast wraatiled 1egrew hedange)they main eazymes top fasdiige pyvivalgodhe @ltiig Ther .

21: 309- 1%6(1?{?% elﬁgﬁg)%f%&e%ge%xbogﬁéggﬂ NG Rre nfeBiufilcohtains hypoxahtin@, MigégeeiLd

enbodi nent itor i 0I'ts et al | oproteases”i ncl uding, but not
limted taod thysidine(HASE mbdiop), othechgeevents thearowth wbeslis dackinp by pexapbisg) f ami | y of

proteases..ln 15pr.ef err Len t.nhi Qi L ahL b M 10.
Venber o ot R bRk s RRRRTT O e SRS LA0LHED Bk AMERLAFAED ¢
cl eavage IphpleciBpirant, lalflowinpivevial ofpleciybiidenhd byt praDANIng Guivse bofCeepastnt al .

(209;) Br east Ca{fcer.bcﬁc?s 33, 3-224 and Sahin (2004) J. Cell Biol.

164:769- ‘7’?@?0“?2‘506 hotihdagk ‘a maj or source of Her2 ECD sheddase activity
(see Liu, PC etlurahmefid@0&hickaniatiomds ok ggyvaind, dnditiapyd Bedifmre §piddllyand is a
target for therapeutic 20interventjon, .. .. In certain enbodi nents, the
subject HYBHCLARPHACHIERaham Bl FAbrUF SREFABTERGE IR JaBes

t rast UZURBRety dhecHnibl Red Veller LAY AIDY S LA T A S 1150a SRR, iikhldirgbucytbi nat i on
wi th one or nore of any, chenotherapeutic agent known to on (?f skill in the
art wi t hdigtite fripaeRopFFo[PaaEn qap Ve BRBINGINERES MR AEFIZYRICEHFY J Med (2005)
35304 6) : 184RnoWhtbfthsda$ (ENGAL PRIERLEL! 2Py 7Y igTBesmiaes! Aggi@hibnsbpcl udi ng any
draw ngs). Preferably, the chenotherapeutic agent has a different mechani sm
of acti odmfpbifiradrFasimes andBrot@ey edited barTMX ehgrze 8 6P6.dhewst Prevsapeut i ¢ agent s
that can . Bt REA VDS ' S €30: NYENL 1Welterniviid &di Ng
phar naceGﬁ%gﬁﬁg%dﬁ%&?ﬁﬁ%?%%“?ﬁ@% Z?ﬁ@?t ]gg% Bf?:ﬂt S o}f_@jt}he_ i ﬁr\?enti on,

i ncl ude, feivtdyatetry | Gandatonehmediy framald mdrideredspreat pefiledopaswizant askdyadar abi ne,
et oposi de, ,idarubicin, d rubi ci - NS r [ th Ny pacl it axel
and cycl (ljrbcfl'nuéign é}ﬁ‘?géﬁgureq%%fsﬁ&éﬁg %Fégl Qg}nzoaglg?iﬁgncg ,{b%%eﬁ (F%b%n?{) i gln provi des
an 25al ypredatedrribbdichefitorstiglixs eeing hoth nhtevezypd peinealta Aredi ada fiesd ¢adls agpot ent i al

efficacy as therapeutic nts. In a preferred odi rent . _th eraTag
assay, a?erg‘gglc‘?&f"o‘g‘if‘tﬁ‘é?r&?’ﬁ&‘e%%ﬁt By I&ﬁ@%%ﬁ 1 %Ppﬁgag‘tonsf Gt Lﬁﬁgxfdg?fﬁf in

bi ol ogi caksusy SEcAN® ifu@lindhetdcehiste G eCRAEs ofShielstagayaRlshbdiéeeésy that have
been treated with WO 2010/ 065568PCT/ US2009/ 066295 putative inhibitors of
enzymes (81 diliirRisuelo cetl gl yf@efBought to be invol ved in generating
p95- dependent Agmv@&qfa@mwmagéskﬂgamh@a&,e}ﬁowctohauaamdmas@e&_eta@gy vity will
show decreased | evels of p95 in the VeraTag assay as described herein. In a
pr e3&r r edyisifongicipaer (or subelones) gangas nugifigbusing oy ventang) pratisalien PRsdyIeors are
matri x I Pt gé}m [ Aare

menber s”g]%ﬁtah’g&g%%ﬁiﬂ %?ﬁtol’ gﬂg? lS’pE[rfg{n a(!shgésh.laﬁl n a%%%fe fggt;%ﬂé&@rgﬁi%ébé?%ﬁ%gﬁ t he
enzyne i #-9spiavlis@ (or protein [|-agagost)nhtdveatograpbect , t he i nventi on provi des net hods

of treating a,subject wth cancer. ln one ect h Eqﬁﬁ rise
determ ning ¢ MatY PRGOd s debOREEE pomilopl §odRPRELure oS MBMRGBITL PV ¢
respond tmulysise Severitmelids are dudmediol refegentedieerdo tid@agoaarsam fndven ®@ net hod of
10t he invention, and adm nistering an effective anmunt of conpound to the
subject as a result of said determ najjon. In another aspect, the nethods
conprise determning that a subject is afflicted wwth a cancer that is
likely to respond to treatnent according to a nethod of the invention, then
advi sing a nedi cal professional of the treatnent option of admnistering to
the subject an effective anobunt of an agent. In another enbodi nent, the
agent is at |least two 15agents.



Exanpl es EXAMPLE 1: Ceneration of expression vectors for tagged p95 and
HER2 Expression vectors for p95 (pcDNA6nyc/ hi sA M6l1l-p95) and

full -1 engwb 2biEBRBS{6pCc DNAG- HER2) wer e constructed usi ng t ReTpsSRPNAGSG205/C/ hi S
vector fromlInvitrogen. 20The HER2 expression sequence included a

hemaggl utinin (HA) tag (expressed am no acids: YPYDVPDYA) two am no acids
downst r edlmsefkitl¢viein phetaat |S‘a@p]eeaméam18&a%ﬁe&wéﬂ%m usgj as BIOMRTF PN was

i ncl uded at oration of

the nyc/ ﬁ?os %&gde%nﬁ%}gé%} QI%EJ_";B%SE&%%E %18 aﬁ%\ﬁgp%ggngueés tr}%ﬁécrg started from
Met EI oni épiits, btumrﬂoethediké rl?.mfetahbf kﬁmesatm Ivonag piigens seppdas c Sanppps ereeam f r om
Met hi oni ne-61

- sequence en nce pl
two am né’reé’éﬁeégor aaﬁa%&kﬁe By lﬁn i afr%qgér%g&g%ﬂ& Hﬁﬁgh hﬁﬂg%nl n {fll]%e HEEZus
expressi gburvettbrvhich aSshmplethdmm \Basbmpmeslamthmdhed smmme’ms @mi}moef st he p95
sequence SO, t c/his tag e.lnclyded | ressed
protein. P L’Ethﬁrﬁ@ggf@rr %ef%lﬁes %aﬁcﬁ?% g%%f %tgvegég\r f t P}?e§ 4% ol | owi ng
nmonocl ongdyg@ht b})zqmo@)gtcbywcmmscmrchalhgwprgets@mEdinnmgmt P@n‘sear%odescr i bed
bel ow. P95. A3, p95. BI, p95.B2, p95. B3 g.? ]l:,% 5. B6, p95. B7,
p95. B3, pUgodgmisgysieay, anﬁ%vl’éil" edo 5 hpeeh! Hﬁé‘sg%ﬁ %@%‘9 4, p95. B15,
p95. B16, p9s. @%ﬁnpl&qggﬁg&t tlﬁgésa%ies t1RY haPBSused Yeiudd but &951015351;’[6@85 B26,
p95. D2, p95. D3 5. D6, WD 2010/ 065568PCT/ US2009/ 066295

po5107, [HisBiers! brpﬁ% pmgtatep%n@won p&% epdpmefsiys), siemachy spdivesy glanges p102,

p95. D111 AL ccdR@5i D121,
p95. D123’pa19<3% Bﬁ%@’“‘%@‘“@%%b%%% 1%%’ Vglggyg% ; d&gg nggdggl D gglsl,

p95. D132 ex‘pgﬁn B&}ﬂ@pmp@fknmg[th)tgsum%be esh or frozen n one embodiment, the

biological sample may be cells cultured in vitro and collected by centrifugation as a cell
pellet. In one embodiment, the samples may be patient blood samples or specific blood cell

15 types or subsets of blood cell types (e.g., buffy coats). In one embodiment, the biological
sample may be exosomes or samples containing exosomes. Exosomes are small (30-200 nm)
vesicles that can be secreted by most cell types, including tumor cells (see Mignot et al
(2006) J. Cell. Mol. Med. 10:376-388), in vivo and in vitro. Tumor-derived exosomes are
thought to play a role in the ability of tumors to evade the immune system and have potential

20 for both diagnostic and therapeutic applications (see Taylor and Black (1985) J. Natl. Cancer
Inst. 74:859-867) and are therefore biological samples of interest.

In a preferred embodiment, the sample is a tumor sample. Examples of types of
tumor samples include cancers such as, without limitation, carcinomas, sarcomas, myelomas,
leukemias, lymphomas and mixed type cancers. In one embodiment, the cancer is a bone

25 cancer, for example, Ewing's sarcoma, osteosarcoma and rhabdomyosarcoma and other soft-
tissue sarcomas. In another embodiment, the cancer is a brain tumor, for example,
oligodendroglioma, ependymoma, menengioma, lymphoma or schwannoma
ormedulloblastoma. In another embodiment, the cancer is breast cancer. In another
embodiment, the cancer is an endocrine system cancer, for example, adrenal, pancreatic,

30 parathyroid, pituitary and thyroid cancers. In another embodiment, the cancer is a
gastrointestinal cancer, for example, anal, colorectal, esophogeal, gallbladder, gastric, liver,
pancreatic and small intestine cancers. In another embodiment, the cancer is a gynecological
cancer, for example, cervical, endometrial, uterine, fallopian tube, gestational trophoblastic

disease, choriocarcinoma, ovarian, vaginal and vulvar cancers. In another embodiment, the

28



p95. D137, p95. D139, p95. El, p95.E2, p95. E3, p95. E4. 5If the nonocl onal
anti body has been cloned, it will get the nonenclature "X 1," e.g., the
first cl one20fo/qeS®sD9 will be referred to as D9.1, the ®etarsdoooloesres of DO
will be referred to as D9.2, etc. For the purposes of this invention, a
reference to p95.09 or D9 will include all clones, e.g., D9.1, D9.2, etc.
M ce wer Qaﬁd&fﬁsmihzﬁﬁandhﬁeﬂc peptrj fdesameler ks@ptahtorapharyhigeah ptrethesoitliont ar e

pept | de: DASPETARFGE POBBeRaR L D EARRASPE e Sk TPds B sl i & o4

MPI VIKFPDEEGAo i %e&eﬁﬂ@h&@@my&&@i&ﬁ%ﬁh{m klkl’ioﬂlsl%efnﬂmcias lmkerelac@mm@at ed to
keyhol e |1 npet hem)cyanl n for. i nmuni zat |fo S ‘i‘ég (?ov ne serum al bum n
(BSA) form& Hykeee lrg RFFEHE St Y { e BRIV RIS

M ces ( BaleQ{bdeF YBithe Gatder B 1§d2-chlcelVEr@xhiipl i &dthelidia @Qﬂ@hJSdﬁH Kfl:lHuﬁg)nj ugat es
twice weekly for 5 weeks to generate anti-p95 MAbs ch f binding to

| e
p95 in boaidey Injapether earrmdlawmaﬂ@émcersla @flﬁé@omanﬂW%t %ﬁ%y 8%done
i ntrader ﬁd&%ﬁ[\ﬁn‘s RisPRE br ﬁcﬁ]afrlocfgﬁfﬁts@?sg%eZMnB{he;QnWH%P%eC@n&@H HaRggat e.

Pept i de- conj ugates were mxed wth suitable adjuvants prior to
i nj ecti orancEi. tIeranaker(CSIbgdmlenlSthe chisal is 2 nEjonatPT GEEIpl; @ multHee pyglama.

I nj ecti on anOCé]!le"lJ egm?(ﬁmgéc ﬁ'ltc§ %ﬁ% gﬂ'lcerf_‘(%;?%ﬁcﬁmr 'ei%b&dng%tpthe cagstipury, NY)
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the tissue sample may be sectioned. Alternatively, one may section the tissue and fix the

30 sections obtained. By way of example, the tissue sample may be embedded and processed in
paraffin by conventional methodology according to conventional techniques or as described
herein. Once the tissue sample is embedded, the sample may be sectioned by a microtome
according to conventional techniques. Sections may have a thickness in a range from about

three microns to about twelve microns, and preferably, a thickness in a range of from about 5
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If paraffin has been used as the embedding material, the tissue sections are generally

deparaffinized and rehydrated prior to detection of biomarkers. Tissue sections may be

deparaffinized by several conventional standard methodologies. For example, xylenes and a

gradually descending series of alcohols may be used according to conventional techniques

10 described by the references provided herein. Alternatively, commercially available
deparaffinizing non-organic agents such as Hemo-De® (CMS, Houston, Tex.) may be used.

Cell lysates of mammalian tissue culture cells or fresh or frozen tissues may be
prepared by conventional cell lysis techniques (e.g., 0.14 M NaCl, 1.5 mM MgCl, 10 mM
Tris-Cl (pH 8.6), 0.5% Nonidet P-40, and protease and/or phosphatase inhibitors as required).

15 For fresh mammalian tissues, sample preparation may also include a tissue disaggregation
step, such as crushing, mincing, grinding or sonication.

Cell lysates were prepared and tested in Western blots against Abg or CB11, anti-
Her?2 antibodies that bind an intracellular epitope of Her2 and are thus capable of detecting
both full length Her2 and p95. The results confirm that both the SKBR3 and MCF7 cell lines

20 transfected with the p95 expression vectors express p95 and that transfected full length Her2
is also expressed in MCF7 cells. The SKBR3 cell line expresses endogenous high levels of
Her?2, as well as some p95, which is expected because SKBR3 is known to shed Her2-ECD
(see Zabrecky et al. (1991) J. Biol. Chem. 266:1716-1720).

Six cell lines were tested using the putative p95-specific monoclonal antibodies:

25 MCF7; MCF7 transfected with either full length Her2, p95 or CTF; SKBR3 and SKBR3
transfected with HER2 carboxy terminal fragements (CTF). CTF and p95 are used
interchangeably to describe the family of truncated HER2 with PAGE apparent molecular
weights similar to 95 kiloDaltons (see definition of p95 and Anido et al. (2006) EMBO J.
12:3234-3244). The results are shown in Figure 6. Two monoclonal antibodies were shown

30 to be specific for p95, D8.2 and D9.1.

The ability of the p95-specific antibody D9.1 to detect p95 in tumors was tested in
tumor samples, which were selected to have a high probability of containing p95. Her2-
positive tumor samples from patients with node-positive status (both factors correlating with

p95-positivity) were obtained as matched fresh-frozen and formalin-fixed, paraffin-embedded
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samples. Western blots were prepared with lysates from the fresh-frozen material and probed
with CB11, a commercially-available antibody targeted to the intracellular domain of Her2.
The results, shown in Figure 7a, allowed assignation of p95-positive status to 7 of the 12
tumor samples. The FFPE samples of all 12 tumors were then tested in the VeraTag assay
using the D9.1 antibody as described in Example 4 (also see, for example, Figures 7b and 7c).
Tumor samples are heterogeneous in nature, so some differences in the p95 levels of fresh-
frozen and FFPE samples were expected.

Isotype controls are typically performed to eliminate the possibility that the binding
results are due to the particular isotype of the antibody rather than the individual antibody.
Additionally, one skilled in the art will appreciate that any signal “noise” seen in the isotype
controls can be subtracted from the total signal, potentially yielding a more refined result.
When an isotype control experiment was performed (see Figures 8a and 8b) and the control
result subtracted from the test result with D9.1, the difference between the median p95-
positive and p95-negative populations was retained and significant (approximately 4-fold
different with a dynamic range of approximately 10-fold; see Figure c).

In a third aspect, the invention is drawn to a method of measuring and/or quantifying
the presence and/or quantity of p95 or a p95 complex in a sample, the method comprising:
mixing (i) a sample that may contain p95 or a p95 complex; (ii) a proximity probe that is
capable of binding p95 or an analyte which binds p95 or a p95 complex, the proximity probe
having an effective proximity and (iii) at least one binding compound, the at least one binding
compound being capable of binding p95, or an analyte which binds p95. and having one or
more molecular probes attached, wherein binding of the proximity probe and binding
compound within the effective proximity produces a signal from the molecular probes that
correlates with the presence and/or quantity of p95 or p95 complex. In a preferred
embodiment, the proximity probe and/or binding compound is capable of specifically binding
p95. In a preferred embodiment, the proximity probe and/or binding compound further
comprises an antibody. In a preferred embodiment, the proximity probe and/or the binding
compound further comprises an antibody, and each antibody binds to a specific epitope on
p95. In a preferred embodiment, the antibody was raised against one of the peptides having
SEQ ID NOs 1-7. In certain embodiments, the antibody is or comprises one of the antibodies
produced by hybridoma cell lines deposited with the ATCC having accession number PTA-
9738 (p95.D3.4), PTA-9739 (p95.D8.2) and PTA-9740 (p95.D9.1) . In one embodiment, the
antibody is p95.D9.1. In a preferred embodiment, the proximity probe comprises an

antibody and a first nucleic acid and the binding compound comprises an antibody and a
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second nucleic acid, wherein the first and the second nucleic acids are complementary to each
other and able to hybridize to determine the effective proximity and produce the signal
through hybridization. Hybridization may be quantified by any method known to one skilled
in the art such as, for example, measuring molecular tags attached to the nucleic acid
5 molecules or measuring hybridization with any method known to one skilled in the art. In a

preferred embodiment, hybridization is measured through a nucleic acid amplification
method such as, for example, the rolling circle amplification method. In a preferred
embodiment, the antibody was raised against one of the peptides having SEQ ID NOs 1-7. In
certain embodiments, the antibody is or comprises one of the antibodies produced by

10 hybridoma cell lines deposited with the ATCC having accession number PTA-9738
(p95.D3.4), PTA-9739 (p95.D8.2) and PTA-9740 (p95.D9.1) . In one embodiment, the
antibody is p95.D9.1. In a preferred embodiment, the sample is a biological sample. Ina
preferred embodiment, the sample is a tissue sample. In a preferred embodiment, the sample
is a fixed sample, a frozen sample or a lysate. In a preferred embodiment, the sample is a

15 tumor sample. In a preferred embodiment, the sample is a frozen tumor tissue sample. Ina
preferred embodiment, the sample comprises a tumor lysate. In a preferred embodiment, the
sample comprises a breast cancer sample. In a preferred embodiment, the sample is an FFPE
sample. In a preferred embodiment, the sample is a blood, plasma or lymph sample. In a
preferred embodiment, the blood or plasma sample contains circulating tumor cells. Ina

20 preferred embodiment, the sample contains exosomes and/or other vesicles. In a preferred
embodiment, the sample comprises cell lines. In a preferred embodiment, the measurement
may be quantitative across a wide dynamic range. Examples of proximity probes and binding
compounds, as set forth herein, can be found, for example, in United States patent
applications 7,306,904; 7,320,860 and 7351528, each of which is incorporated by reference

25 herein, including any drawings.

Proximity assays are increasingly useful for the understanding of the biological role of
molecular complexes, as well as in the study of biomarkers. For example, binding
compounds that specifically bind p95 or a p95 complex can be coupled with many different
detection systems to measure the presence and/or quantity of p95 or a p95 complex. Any

30 method known to one of skill in the art to be useful for determining an amount of p95 or a
p95 complex can be used in accordance with the present invention. Such methods include
but are not limited to Foerster resonance energy transfer (FRET), bioluminescence resonance
energy transfer (BRET), biomolecular fluoresence complementation, proximity ligation assay

(PLA), scintillation proximity assasy (SPA) and rolling circle amplification (RCA) or any
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other method for detecting nucleic acid duplexes formed by the proximity of a binding probe
and a proximity probe with complementary strands of nucleic acids.
In conducting the methods of the invention, a combination of the assay components is
made, including the sample being tested, the binding compounds and optionally the proximity
5 probe. Generally, assay components may be combined in any order. In certain applications,
however, the order of addition may be relevant. For example, one may wish to monitor
competitive binding, such as in a quantitative assay. Or one may wish to monitor the stability
of an assembled complex. In such applications, reactions may be assembled in stages.
The amounts of each reagent can generally be determined empirically. The amount of
10 sample used in an assay will be determined by the predicted number of target complexes
present and the means of separation and detection used to monitor the signal of the assay. In
general, the amounts of the binding compounds and the proximity probe can be provided in
molar excess relative to the expected amount of the target molecules in the sample, generally
at a molar excess of at least about 1.5, more desirably about 10-fold excess, or more. In
15 specific applications, the concentration used may be higher or lower, depending on the
affinity of the binding compound or proximity probe and the expected number of target
molecules present on a single cell.
The assay mixture can be combined and incubated under conditions that provide for
binding of the probes to the cell surface molecules, usually in an aqueous medium, generally
20 at a physiological pH (comparable to the pH at which the cells are cultured), maintained by a
buffer at a concentration in the range of about 10 to 200 mM. Conventional buffers may be
used, as well as other conventional additives as necessary, such as salts, growth medium,
stabilizers, etc. Physiological and constant temperatures are normally employed. Incubation
temperatures normally range from about 4° to 70°C, usually from about 15° to 45°C, more
25 usually about 25° to 37°C.
In a preferred embodiment, the proximity probe comprises a proximity probe that has
a cleavage-inducing moiety and the at least one binding compound has one or more
molecular tags attached to the binding compound by a cleavable linkage, wherein the
cleavable linkage may be cleaved within the effective proximity producing a signal that
30 correlates with the presence and/or quantity of p95. In a preferred embodiment, the binding
compound and/or the proximity probe further comprises an antibody, and each antibody
binds to a specific epitope on p95 or an analyte that binds p95. In a preferred embodiment,
the antibody was raised against one of the peptides having SEQ ID NOs 1-7. In certain

embodiments, the antibody is or comprises one of the antibodies produced by hybridoma cell
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lines deposited with the ATCC having accession number PTA-9738 (p95.D3.4), PTA-9739
(p95.D8.2) and PTA-9740 (p95.D9.1) . In one embodiment, the antibody is p95.D9.1. Ina
preferred embodiment, the sample is a biological sample. Ina preferred embodiment, the
sample is a tissue sample. In a preferred embodiment, the sample is a fixed sample, a frozen
sample or a lysate. In a preferred embodiment, the sample is a tumor sample. In a preferred
embodiment, the sample is a frozen tumor tissue sample. In a preferred embodiment, the
sample comprises a tumor lysate. In a preferred embodiment, the sample comprises a breast
cancer sample. In a preferred embodiment, the sample is an FFPE sample. Ina preferred
embodiment, the sample is a blood, plasma or lymph sample. In a preferred embodiment, the
blood or plasma sample contains circulating tumor cells. In a preferred embodiment, the
sample contains exosomes and/or other vesicles. In a preferred embodiment, the sample
comprises cell lines. In a preferred embodiment, the measurement may be quantitative across
a wide dynamic range.

Many advantages are provided by measuring p95 or a p95 complex using releasable
molecular tags, including separation of released molecular tags from an assay mixture
providing greatly reduced background and a significant gain in sensitivity and separation and
detection providing a convenient multiplexing capability so that multiple receptor complex
components may be readily measured simultaneously in the same assay. Assays employing
such tags can have a variety of forms and are disclosed in the following references: U.S.
Patent Numbers 7,105,308; 6,627,400; 7,402,397; 7,402,398 and 7,402,399, as well as
International Patent Publication No. WO 2004/011900, each of which is incorporated herein
by reference in its entirety. A wide variety of separation techniques may be employed that
can distinguish molecules based on one or more physical, chemical or optical differences
among molecules being separated including electrophoretic mobility, molecular weight,
shape, solubility, pKa, hydrophobicity, charge, charge/mass ratio or polarity. In one
embodiment, molecular tags in a plurality or set differ in electrophoretic mobility and optical
detection characteristics and are separated by electrophoresis. In another embodiment,
molecular tags in a plurality or set may differ in molecular weight, shape, solubility, pKa,
hydrophobicity, charge, polarity and are separated by normal phase or reverse phase HPLC,
jon exchange HPLC, capillary electrochromatography, mass spectroscopy or gas phase
chromatography.

Sets of molecular tags are provided that can be separated into distinct bands or peaks
by a separation technique after they are released from binding compounds. Identification and

quantification of such peaks provides a measure or profile of the presence and/or amounts of
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p95. Molecular tags within a set may be chemically diverse; however, for convenience, sets
of molecular tags are usually chemically related. For example, they may all be peptides or
they may consist of different combinations of the same basic building blocks or monomers or
they may be synthesized using the same basic scaffold with different substituent groups for
5 imparting different separation characteristics. The number of molecular tags in a plurality

may vary depending on several factors including the mode of separation employed, the labels
used on the molecular tags for detection, the sensitivity of the binding moieties and the
efficiency with which the cleavable linkages are cleaved.

Measurements made directly on tissue samples may be normalized by including

10 measurements on cellular or tissue targets that are representative of the total cell number in
the sample and/or the numbers of particular subtypes of cells in the sample (see, for example,
United States provisional application 61/015, 608 which is incorporated by reference herein,
including any drawings). The additional measurement may be preferred, or even necessary,
because of the cellular and tissue heterogeneity in patient samples, particularly tumor

15 samples, which may comprise substantial fractions of normal cells.

In one embodiment, a binding compound can be represented by the following
formula:
B-(L-E)x
wherein B is binding moiety; L is a cleavable linkage and E is a molecular tag. In

20 homogeneous assays, cleavable linkage, L, may be an oxidation-labile linkage, and more
preferably, it is a linkage that may be cleaved by singlet oxygen. The moiety “~(L-E)”
indicates that a single binding compound may have multiple molecular tags attached via
cleavable linkages. In one aspect, k is an integer greater than or equal to one, but in other
embodiments, k may be greater than several hundred, e.g. 100 to 500 or k is greater than

25 several hundred to as many as several thousand, e.g. 500 to 5000. Usually each of the
plurality of different types of binding compounds has a different molecular tag, E. Cleavable
linkages, e.g. oxidation-labile linkages, and molecular tags, E, are attached to B by way of
conventional chemistries.

Preferably, B is an antibody that specifically binds to a target, such as p95.

30 Antibodies specific for p95 epitopes are provided in the examples set forth herein. Antibody
compositions may be readily formed from a wide variety of commercially available
antibodies, either monoclonal or polyclonal or by methods disclosed herein.

Cleavable linkage, L, can be virtually any chemical linking group that may be cleaved

under conditions that do not degrade the structure or affect detection characteristics of the
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released molecular tag, E. Whenever a cleaving probe is used in a homogeneous assay
format, cleavable linkage, L, is cleaved by a cleavage agent generated by the cleaving probe
that acts over a short distance so that only cleavable linkages within an effective proximity of
the proximity probe are cleaved. Typically, such an agent must be activated by making a
physical or chemical change to the reaction mixture so that the agent produces a short lived
active species that diffuses to a cleavable linkage to affect cleavage.

In a non-homogeneous format, because specifically-bound binding compounds are
separated from unbound binding compounds, a wider selection of cleavable linkages and
cleavage agents are available for use. Cleavable linkages may not only include linkages that
are labile to reaction with a locally acting reactive species, such as hydrogen peroxide, singlet
oxygen or the like, but also linkages that are labile to agents that operate throughout a
reaction mixture, such as base-labile linkages, photocleavable linkages, linkages cleavable by
reduction, linkages cleaved by oxidation, acid-labile linkages and peptide linkages cleavable
by specific proteases. References describing many such linkages include Greene and Wuts,
1991, Protective Groups in Organic Synthesis, Second Edition, John Wiley & Sons, New
York; Hermanson,1996, Bioconjugate Techniques, Academic Press, New York; and U.S.
Patent No. 5,565,324, each of which is incorporated by reference herein.

Molecular tag, E, in the present invention may comprise an electrophoric tag as
described in the following references when separation of pluralities of molecular tags are
carried out by gas chromatography or mass spectrometry: See, e.g., Zhang et al., 2002,
Bioconjugate Chem. 13:1002-1012; Giese, 1983, Anal. Chem. 2:165-168; and U.S. Patent
Nos. 4,650,750; 5,360,819; 5,516,931; and 5,602,273, each of which is hereby incorporated
by reference in its entirety.

Molecular tag, E, is preferably a water-soluble organic compound that is stable with
respect to the active species, especially singlet oxygen, and that includes a detection or
reporter group. Otherwise, E may vary widely in size and structure. In one embodiment, E
has a molecular weight in the range of from about 50 to about 2500 Daltons, more preferably,
from about 50 to about 1500 Daltons. E may comprise a detection group for generating an
electrochemical, fluorescent or chromogenic signal. In embodiments employing detection by
mass, E may not have a separate moiety for detection purposes. Preferably, the detection
group generates a fluorescent signal.

Molecular tags within a plurality are selected so that each has a unique separation
characteristic and/or a unique optical property with respect to the other members of the same

plurality. In one embodiment, the chromatographic or electrophoretic separation
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characteristic is retention time under a set of standard separation conditions conventional in
the art, e.g., voltage, column pressure, column type, mobile phase or electrophoretic
separation medium. In another embodiment, the optical property is a fluorescence property,
such as emission spectrum, fluorescence lifetime or fluorescence intensity at a given
wavelength or band of wavelengths. Preferably, the fluorescence property is fluorescence
intensity. One or two or more of the molecular tags of a plurality may have identical
migration or retention times, but they will have unique fluorescent properties, e.g. spectrally
resolvable emission spectra, so that all the members of the plurality are distinguishable by the
combination of molecular separation and fluorescence measurement.

Preferably, released molecular tags are detected by electrophoretic separation and the
fluorescence of a detection group. In such embodiments, molecular tags having substantially
identical fluorescence properties have different electrophoretic mobilities so that distinct
peaks in an electropherogram are formed under separation conditions. Preferably, pluralities
of molecular tags of the invention are separated by a conventional capillary electrophoresis
apparatus, either in the presence or absence of a conventional sieving matrix. During or after
electrophoretic separation, the molecular tags are detected or identified by recording
fluorescence signals and migration times (or migration distances) of the separated compounds
or by constructing a chart of relative fluorescent and order of migration of the molecular tags
(e.g., as an electropherogram). Preferably, the presence, absence and/or amounts of
molecular tags are measured by using one or more standards.

A cleavage-inducing moiety, or cleaving agent, is a group that produces an active
species that is capable of cleaving a cleavable linkage, preferably by oxidation. Preferably,
the active species is a chemical species that exhibits short-lived activity so that its cleavage-
inducing effects are only in the proximity of the site of its generation. Either the active
species is inherently short lived, so that it will not create significant background beyond the
proximity of its creation, or a scavenger is employed that efficiently scavenges the active
species, so that it is not available to react with cleavable linkages beyond a short distance
from the site of its generation. Illustrative active species include singlet oxygen, hydrogen
peroxide, NADH and hydroxyl radicals, phenoxy radical, superoxide and the like. Illustrative
quenchers for active species that cause oxidation include polyenes, carotenoids, vitamin E,
vitamin C, amino acid-pyrrole N-conjugates of tyrosine, histidine and glutathione. See, e.g.
Beutner et al., 2000, Meth. Enzymol. 319:226-241.

One consideration in designing assays employing a cleavage-inducing moiety and a

cleavable linkage is that they not be so far removed from one another when bound to a
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receptor complex that the active species generated by the cleavage-inducing moiety cannot
efficiently cleave the cleavable linkage. In one embodiment, cleavable linkages preferably
are within about 1000 nm and preferably within about 20-200 nm of a bound cleavage-
inducing moiety. More preferably, for photosensitizer cleavage-inducing moieties generating

5 singlet oxygen, cleavable linkages are within about 20-100 nm of a photosensitizer in a
receptor complex. One of ordinary skill in the art will recognize that the effective proximity
of a particular sensitizer may depend on the details of a particular assay design and may be
determined or modified by routine experimentation.

A sensitizer is a compound that can be induced to generate a reactive intermediate, or

10 species, usually singlet oxygen. Preferably, a sensitizer used in accordance with the
invention is a photosensitizer. Other sensitizers included within the scope of the invention
are compounds that on excitation by heat, light, ionizing radiation or chemical activation will
release a molecule of singlet oxygen. The best known members of this class of compounds
include the endoperoxides such as 1,4-biscarboxyethyl-1,4-naphthalene endoperoxide, 9,10-

15 diphenylanthracene-9,10-endoperoxide and 5,6,11,12-tetraphenyl naphthalene 5,12-
endoperoxide. Heating or direct absorption of light by these compounds releases singlet
oxygen. Further sensitizers are disclosed by Di Mascio et al., 1994, FEBS Lett. 355:287 and
Kanofsky, 1983, J.Biol. Chem. 258:5991-5993; Pierlot ez al., 2000, Meth. Enzymol. 319:3-20.

Photosensitizers may be attached directly or indirectly, via covalent or non-covalent

20 linkages, to the antibodies. Guidance for constructing such compositions are available in the
literature, e.g. in the fields of photodynamic therapy, immunodiagnostics and the like.
Exemplary guidance may be found in Ullman et al., 1994, Proc. Natl. Acad. Sci. USA 91,
5426-5430; Strong et al., 1994, Ann. New York Acad. Sci. 745: 297-320; Yarmush et al.,
1993, Crit. Rev. Therapeutic Drug Carrier Syst. 10: 197-252; and U.S. Patent Nos.

25 5,709,994, 5,340,716, 6,251,581, and 5,516,636.

A large variety of light sources are available to photo-activate photosensitizers to
generate singlet oxygen. Both polychromatic and monochromatic sources may be used as
long as the source is sufficiently intense to produce enough singlet oxygen in a practical time
duration. The length of the irradiation depends on the nature of the photosensitizer, the

30 nature of the cleavable linkage, the power of the source of irradiation and its distance from
the sample. In general, the period for irradiation may be less than about a microsecond to as
long as about 10 minutes, usually in the range of about one millisecond to about 60 seconds.
The intensity and length of irradiation should be sufficient to excite at least about 0.1% of the

photosensitizer molecules, usually at least about 30% of the photosensitizer molecules and
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preferably, substantially all of the photosensitizer molecules. Exemplary light sources
include lasers such as, e.g., helium-neon lasers, argon lasers, YAG lasers, He/Cd lasers and
ruby lasers; photodiodes; mercury, sodium and xenon vapor lamps and incandescent lamps
such as, e.g., tungsten and tungsten/halogen and flashlamps. An exemplary photoactivation
device suitable for use in the methods of the invention is disclosed International Patent
Publication No. WO 03/051669, which is incorporated by reference herein, including any
drawings. In such embodiments, the photoactivation device is an array of light emitting
diodes (LEDs) mounted in housing that permits the simultaneous illumination of all the wells
in a 96-well plate.

Examples of photosensitizers that may be utilized in the present invention are those
that have the above properties and those disclosed by U.S. Patent Nos. 5,536,334, 5,763,602,
5,565,552, 5,709,994, 5,340,716, 5,516,636, 6,251,581 and 6,001,673; published European
Patent Application No. 0484027; Martin et al., 1990, Methods Enzymol. 186:635-645 and
Yarmush ef al., 1993, Crit. Rev. Therapeutic Drug Carrier Syst. 10:197-252, all of which are
incorporated by reference herein, including any drawings. As with sensitizers, in certain
embodiments, a photosensitizer may be associated with a solid phase support by being
covalently or non-covalently attached to the surface of the support or incorporated into the
body of the support. In general, the photosensitizer is associated with the support in an
amount necessary to achieve the necessary amount of singlet oxygen. Generally, the amount
of photosensitizer is determined empirically according to routine methods.

Following cleavage, the sample can then be analyzed to determine the identity of
molecular tags that have been released. Where an assay employing a plurality of binding
compounds is employed, separation of the molecular tags will generally precede their
detection. The methods for both separation and detection are determined in the process of
designing the molecular tags for the assay. A preferred mode of separation employs
electrophoresis, in which the various tags are separated based on known differences in their
electrophoretic mobilities.

In a fourth aspect, the invention is drawn to a purified antibody that binds to p95. Ina
preferred embodiment, the purified antibody binds specifically to p95. Ina preferred
embodiment, the antibody binds specifically to the extracellular domain of p95 but not full
length HER2. In a preferred embodiment, the antibody is a polyclonal antibody or a
monoclonal antibody. In a preferred embodiment, the antibody is a monoclonal antibody. In
a preferred embodiment, the antibody was raised against one of the peptides having SEQ ID
NOs 1-7. In a preferred embodiment, the is drawn to one of the peptides having SEQ ID NOs
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1-7. In certain embodiments, the antibody is or comprises one of the antibodies produced by
hybridoma cell lines deposited with the ATCC having accession number PTA-9738
(p95.D3.4), PTA-9739 (p95.D8.2) and PTA-9740 (p95.D9.1) . In one embodiment, the
antibody is p95.D9.1.

5 In a preferred embodiment, the invention is drawn to the DNA encoding the antibody
or peptides. The DNA encoding the monoclonal antibodies is isolated and sequenced using
techniques commonly known to those skilled in the art of cloning. Once isolated, the DNA
can be ligated into expression vectors and transfected into appropriate host cells to obtain
recombinant antibodies from cultured cells (see Plueckthun (1992) Immunological Rev. 130:

10 151-188).

Those with skill in the art will appreciate that the amino acid sequence of an antibody
or peptide can be modified and that modifications may be desirable to enhance the properties
of the antibody for therapeutic, analytical or diagnostic use. Further it will be appreciated
that one or more amino acids in these antibodies or antibodies may be changed by insertion,

15 deletion or substitution without appreciably diminishing the binding characteristics of the
antibody. Exemplary amino acid changes would be substitutions using amino acids with
similar molecular characteristics (i.e., conservative substitutions, e.g., changing amino acids
from within the following subgroups of aromatic amino acids, acidic amino acids, basic
amino acids or amino acids with amides or sulphurs). Other non-conservative substitutions

20 or insertions may be made without appreciably altering molecular integrity or binding
characteristics. Further, some amino acid changes or collection of amino acid changes will
enhance properties of the antibody, including but not limited to, better binding affinity,
greater stability, (e.g., resistance to proteases) and/or ease of production. Methods for
changing amino acid sequences and/or selecting for molecules with better properties are

25 known to those with skill in the art. Preferably, in intact antibodies or peptides, the degree of
sequence identity after modification is at least 50% and more preferably, at least 75% and
most preferably at least 90-95%. Each of these antibodies or peptides is intended to be within
the scope of the contemplated invention.

In a preferred embodiment, antibodies targeted to p95 or peptides may be used to

30 develop additional p95-targeted molecules. Modifications of the antibodies described herein
may be desirable to improve qualities including, but not limited to, increasing function,
decreasing immunogenicity, increasing stability, improving pharmacologic properties such as
serum half-life and aiding in ease and yield of production. Each of these targeted molecules

is intended to be within the scope of the contemplated invention.
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In a preferred embodiment, humanized antibodies comprising the antigen binding
regions of the antibodies described herein (ATCC # PTA-9738, PTA-9739 and PTA-9740) in
a human framework may be used for therapeutic applications. Several methods for
humanizing antibodies have been reported (see Jones et al. (1986) Nature 321:522-525,

5 Riechmann et al. (1988) Nature 332:323-327, Verhoeyen et al. (1988) Science 239:1534-
1536). Typically, the non-human sequences of the variable domain are screened
computationally against the entire repertoire of human light and heavy chain variable domain
sequences to find the human variable framework sequences closest to the rodent sequences
(see Sims et al.(1993) J. Immunol. 151:2296-2308, Chothia ez al. (1987) J. Mol. Biol.

10 186:901-917). Alternatively, consensus frameworks can be used (see Carter ez al. (1992)
Proc. Natl. Acad. Sci. USA 89:4285-4289 and Presta et al. (1993) J. Immunol. 151:2623-
2632). In a preferred embodiment, computer-aided design is used to select sequences that
confer stability and retain or improve binding characteristics. Each of these is intended to be
within the scope of the contemplated invention.

15 In another embodiment, the antibody complementarity determining regions (CDRs)
may be used to create targeted binding molecules that bind the same epitope in p95 but are
contained within a framework that is not a native antibody. For example, one skilled in the
art would appreciate that methods are available for creating binding molecules in which the
framework may be a portion of an antibody, for example, an scFv or F(ab’), (see WO

20 93/16185 and Carter et al.(1992) Bio/Technology 10:163-167, respectively), each of which is
incorporated by reference herein. One skilled in the art may also appreciate that a completely
unrelated protein (such as a bacterial beta-lactamase) can properly display the binding
domain(s) to form a binding compound. In this sense, related antibodies, as defined herein,
are intended to be within the scope of the invention.

25 The antibody may act therapeutically through binding alone or through other
properties (e.g., enzymatic activity or toxic warheads). In one embodiment , the targeted
protein may be modified to exert a therapeutic effect or a greater therapeutic effect via
antigen-dependent cell-mediated cytotoxicity (ADCC) or complement-dependent cytotoxicity
(CDC). In another embodiment, toxins may be conjugated to the antibody or targeted

30 protein. Exemplary small molecule toxins include but are not limited to maytansine,
calicheamicin and CC-1065 (see, e.g., Carter and Senter (2008) Cancer J. 14:154-169).
Additionally, radiolabels can be linked to antibodies to create targeted therapeutics. Biologic
toxins may also be linked to targeted proteins and include, but not be limited to, diphtheria

toxin, Pseudomonas exotoxin, abrin and ricin (see Kreitman (2006) A4PS J. 18:E532-551).
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disease. In a preferred embodiment, the significant event is the progression from primary
diagnosis to relapse. In a preferred embodiment, the significant event is the progression from
surgery to death. In a preferred embodiment, the significant event is the progression from
surgery to relapse. In a preferred embodiment, the significant event is from surgery to

25 metastases. In a preferred embodiment, the significant event is the progression from
metastatic disease to death. In a preferred embodiment, the significant event is the
progression from metastatic disease to relapse. In a preferred embodiment, the significant
event is the progression from relapse to death. In a preferred embodiment, the time course is
measured with respect to overall survival rate, time to progression and/or using the RECIST

30 or other response criteria.

Her2-positive tumors are not all responsive to trastuzumab and other therapeutics that
bind to epitopes in the extracellular domain of membrane-bound Her2. An explanation for a
lack of responsiveness may be that cleavage of the extracellular domain removes the binding

site for trastuzumab and like therapeutics, and leaves p95 with a constitutively active tyrosine
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5 In certain embodiments, the method comprises measuring in a biological sample

from the subject’s cancer an amount of p95, wherein if the amount of p95 is low, then the
patient is likely to respond to the Her-2 acting agent and/or the patient has a long time course.
In certain embodiments, the biological sample comprises FFPEs. In certain embodiments,
the subject’s cancer is breast cancer. In certain embodiments, the breast cancer is metastatic.

10 In certain embodiments, the Her-2-acting agent is trastuzumab. In certain embodiments, the
assay is the VeraTag assay. In certain embodiments, likeliness to respond is measured with
respect to overall survival rate, time to progression and/or using the RECIST criteria.

In certain embodiments, a predetermined measure is created by dividing patient
cohorts into at least two patient subgroups. In certain embodiments, the number of subgroups

15 is two so that the patient sample is divided into a subgroup of patients whose p95 is high and
a subgroup whose p95 is low; the amount of p95 in the subject is compared to either the high
subgroup or the low subgroup; if the amount of p95 in the patient is high, then the patient is
not likely to respond to a Her-2 acting agent that is not a p95-acting agent and/or the patient
is likely to have a short time course; if the amount of p95 is low (and the amount of Her2 is

20 high), then the patient is likely to respond to Her-2 acting agents and the time course may be
long. In certain embodiments, the number of subgroups is greater than two, including,
without limitation, three subgroups, four subgroups, five subgroups and six subgroups. In
certain embodiments, likeliness to respond or time course is measured with respect to overall
survival rate, time to progression and/or using the RECIST criteria. In certain preferred

25 embodiments, the Her-2 acting agent that is not a p95-acting agent is trastuzumab.

In certain embodiments, the predetermined measure is an optimal cutoff. In certain
embodiments, the amount of p95 in the subject is compared to the optimal cutoff; if the
amount of p95 in the patient is high, then the patient is not likely to respond to a Her-2 acting
agent that is not a p95-acting agent and/or the patient’s time course is likely to be short. Any

30 method known to one of skill in the art to be useful for determining an amount of p95
expression can be used in accordance with the present invention. Such methods may include
any method disclosed herein such as, for example, without limitation, VeraTag, FRET,
BRET, Biomolecular Fluoresence Complementation, Proximity Ligation Assay and Rolling

Circle Amplification.
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In a preferred embodiment, the subject’s cancer is breast cancer. Ina preferred
embodiment, the Her-2 acting agent is a tyrosine kinase inhibitor and if the amount of p95 is
high, then the patient is likely to respond to the targeted therapy, the patient is likely to have a
long time course and/or the patient is not likely to have a significant event. Ina preferred

5 embodiment, the targeted therapy is an inhibitor, such as a protease inhibitor, and if the
amount of p95 is high, then the patient is likely to respond to the targeted therapy, the patient
is likely to have a long time course and/or the patient is not likely to have a significant event.

In certain embodiments the Her2-acting agent is selected from the group consisting of
pertuzumab, trastuzumab, canertinib, lapatinib, mubritinib, AEE-788, HKI-272, BIBW-2992,

10 and BMS-599626. See e.g., Spector, 2007, Breast Cancer Res. 9:205. In a preferred
embodiment, the Her-2-acting agent is trastuzumab (Herceptin®). See, e.g., Goldenberg,
1999, Clin Ther. 21:309-18; and Shak, 1999, Semin Oncol. 26:71-7.
In a preferred embodiment, the inhibitor inhibits metalloproteases including, but not
limited to, matrix metalloproteases and/or member(s) of the ADAM family of proteases. In a
15 preferred embodiment, the inhibitor inhibits ADAM10. Members of the ADAM family of
metalloproteases are thought to mediate cleavage of erbB family members; specifically,
ADAMI0 (see Gee et al. (2003) Breast Cancer Res. 5:223-224 and Sahin (2004) J. Cell Biol.
164:769-779) is thought to be a major source of Her2 ECD sheddase activity (see Liu, PC et.
al (2006) Cancer Biology and Therapy 6: 657—-664) and is a target for therapeutic
20 intervention.

In certain embodiments, the subject may be administered a combination therapy that
includes trastuzumab. The combination therapy can include trastuzumab in combination with
one or more of any chemotherapeutic agent known to one of skill in the art without limitation
(see, for example, Romond, EH, N Engl J Med (2005) 353(16):1673, which is incorporated

25 by reference herein, including any drawings). Preferably, the chemotherapeutic agent has a
different mechanism of action from trastuzumab. Particular examples of chemotherapeutic
agents that can be used in the various embodiments of the invention, including
pharmaceutical compositions, dosage forms, and kits of the invention, include, without
limitation, cytarabine, melphalan, topotecan, fludarabine, etoposide, idarubicin, daunorubicin,

30 mitoxantrone, cisplatin, paclitaxel and cyclophosphamide.

In another embodiment, the invention provides an analytical method for screening
therapeutic candidates for potential efficacy as therapeutic agents. In a preferred
embodiment, the VeraTag assay, as described herein, can be employed to test for p95 levels

in biological systems (or derivatives thereof, such as cell lines) that have been treated with
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putative inhibitors of enzymes (e.g., sheddases) that are thought to be involved in generating
p95-dependent growth of tumors. Candidates with inhibitory activity will show decreased
levels of p95 in the VeraTag assay as described herein. In a preferred embodiment, the
enzymes targeted by the putative inhibitors are matrix metalloproteases. In a preferred
5 embodiment, the enzymes are members of the ADAM family of proteases. In a preferred
embodiment, the enzyme is ADAMI0.
In a further aspect, the invention provides methods of treating a subject with cancer.

In one aspect, the methods comprise determining that the subject is afflicted with a cancer
that is likely to respond to treatment and/or has a long time course according to a method of

10 the invention, and administering an effective amount of compound to the subject as a result of
said determination. In another aspect, the methods comprise determining that a subject is
afflicted with a cancer that is likely to respond to treatment according to a method of the
invention, then advising a medical professional of the treatment option of administering to the

subject an effective amount of an agent. In another embodiment, the agent is at least two
15 agents.

Examples
EXAMPLE 1: Generation of expression vectors for tagged p95 and HER2

Expression vectors for p95 (pcDNA6myc/hisA M611-p95) and full-length HER2
(pcDNA6-HER?2) were constructed using the pcDNA6A-myc/his vector from Invitrogen.

20 The HER2 expression sequence included a hemagglutinin (HA) tag (expressed amino acids:
YPYDVPDYA) two amino acids downstream of the putative leader sequence cut site. A stop
codon was included at the end of the HER2 sequence to prevent the incorporation of the
myc/his tags embedded in pcDNA6A-myc/his. The p95 sequence started from Methionine-
611, numbered from the HER2 amino acid sequence. Upstream from Methionine-611 was

25 placed sequence encoding the HER2 leader sequence plus two amino acids followed by the
same 9-amino acid HA tag used in the HER2 expression vector. A stop codon was not
included at the end of the p95 sequence so that the myc/his tags would be included in the
expressed protein.

EXAMPLE 2: Generation of antibodies against p95

30 The following monoclonal antibodies/hybridomas of the present invention are
described below:
P95.A3, p95.B1, p95.B2, p95.B3, p95.B4, p95.B5, p95.B6, p95.B7, p95.B8, p95.B9,
p95.B10, p95.B11, p95.B12, p95.B13, p95.B14, p95.B15, p95.B16, p95.B19, p95.B20,
p95.B21, p95.B23, p95.B24, p95.B25, p95.B26, p95.D2, p95.D3, p95.D4, p95.D5, p95.D6,
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p95.D7, p95.D8, p95.D9, p95.D10, p95.D11, p95.D12, p95.D13, p95.D102, p95.D111,
p95.D112, p95.D115, p95.D117, p95.D119, p95.D120, p95.D121, p95.D123, p95.D125,
p95.D126, p95.D127, p95.D128, p95.D129, p95.D131, p95.D132, p95.D133, p95.D134,
p95.D135, p95.D137, p95.D139, p95.E1, p95.E2, p95.E3, p95.E4.
5 If the monoclonal antibody has been cloned, it will get the nomenclature “X.1,” e.g., the first
clone of p95.D9 will be referred to as D9.1, the second clone of D9 will be referred to as
D9.2, etc. For the purposes of this invention, a reference to p95.D9 or D9 will include all
clones, e.g., D9.1, D9.2, etc.
Mice were immunized with peptides representative of epitopes that are likely to be
10 present in p95. Peptides used for immunizations were:
P95.A peptide: ASPLTSIISC
P95.B peptide: PAEQRASPLTSIISC
P95.D peptide: MPIWKFPDEEGAC
P95.F peptide: PSGVKPDLSYMPIWK
15 Peptides were conjugated to keyhole limpet hemocyanin (KLH) for immunizations and
bovine serum albumin (BSA) for screening using SMCC chemistry (Pierce, Rockford, IL).
Mice (Balb/c, FVB, C3H, or CD-1) were immunized with peptide-KLH conjugates
twice weekly for 5 weeks to generate anti-p95 MAbs capable of binding to p95 in bodily
fluids and on a cell surface. Immunizations were done intradermally in both rear footpads
20 with 10 ug peptide-KLH conjugate. Peptide-KLH conjugates were mixed with suitable
adjuvants prior to injection. Titermax (Sigma, St. Louis. MO) was used for the first injection;
Adju-Phos (Accurate Chemical & Scientific Corp., Westbury, NY) was used for injections 2
to 9. For the 10™ injection, antigen was mixed with phosphate buffer saline.
Four days after the final immunization, lymphocytes were isolated from popliteal
25 lymph nodes and immortalized by electrofusion (electrofusion generator ECM2001; Harvard
Apparatus, Holliston, ME) with the continuous myeloma cell line P3x63Ag8.653 (Kearney,
JF et al. (1979) J Immunology 123, 1548-1550). Fused cells were selected by culturing in
selection medium (DMEM/15% FBS) containing 2.85 uM Azaserine, 50 M Hypoxanthine
(HA) (Sigma) or 50 uM Hypoxanthine, 0.2 pM Aminopterin, 8 uM Thymidine (HAT)
30 (Sigma) supplemented with recombinant human IL-6 (Sigma) at 0.5ng/mL. Cultures were
transitioned into medium (DMEM/10% FBS) without selection and IL-6 supplements for

continued expansion and antibody production.
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Hybridoma supernatants were screened by enzyme-linked solid phase immunoassay
(ELISA), flow cytometry and western blotting for reactivity against p95. Monoclonal cultures
were established after the screening procedure by single cell sorting using a flow cytometer.
Hybridoma supernatants were screened by direct ELISA using 100 ng peptide-BSA
5 conjugate or Her2-Fc fusion protein (R&D Systems, Minneapolis, MN) per well as antigen
(Table 1). Her2-Fc is a recombinant protein containing the extracellular domain of Her2
fused to the Fc domain of human IgG. Antibodies A3, B1, B2, B3, B4, B10, Bl 1, B12, B13,
B14, B15, B20, B21, B23, E1, E2, E3 and E4 reacted with peptides p95.A and p95.B, and did
not bind to Her2-Fc. Antibodies B5, B6, B8, B9, B16, B24, B25 and B26 reacted with
10 peptide p95.B, but did not bind to peptide p95.A and Her2-Fc. Antibodies B7 and B19 bound
to both peptides p95.A and p95.B, but binding to p95.A was much weaker than binding to
p95.B. Antibodies D3, D5, D7, D10, D11, D13, D102, D120, D125, D126, D129, D131,
D132, D133, D134 and D139 bound to peptide p95.D, and did not bind to Her2-Fc.
Antibodies D2, D8, D9, D111, D115, D117, D119, D121, D123, D127, D128, D135 and
15 D137 strongly bound to p95.D peptide, and weakly bound to Her2-Fc. Antibodies D4, D6
and D12 strongly bound to both p95.D peptide and Her2-Fc.
Table 1 shows the screening of conditioned media from the hybridomas by direct
ELISA. Wells were coated with 100 ng antigen (peptides p95.A, p95.B, p95.D, a negative
control peptide unrelated in sequence to Her2, or Her2-Fc recombinant protein) and probed
20 with hybridoma supernatants. Her2-Fc protein, containing the extracellular domain (ECD) of
Her2, was obtained from R&D Systems as a chimeric protein fused to the Fc region of human
IgG1. Bound antibody was detected with an alkaline phosphatase-conjugated goat-anti-mouse

IgG antiserum. OD values for hybridoma supernatant/antigen pair are listed.

TABLE 1
Her2
Hybridoma | p95.A | p95.B | p95.D Fc control
supernatant | peptide | peptide | peptide | protein | peptide
A3 1.393 | 2.027 0.131 | 0.118
Bl 2.753 | 3.495 0.096 | 0.119
B2 1.912 | 2.053 0.089 | 0.122
B3 0.913 | 0.928 0.085 | 0.132
B4 1.835 | 2482 0.103 | 0.143
BS 0.121 0.667 0.108 | 0.132
B6 0.115 | 2915 0.109 0.13
B7 0.358 | 3.251 0.107 | 0.135
B8 0.11 0.995 0.108 | 0.134
B9 0.091 3.777 0.092 | 0.116
B10 2.212 3.03 0.095 | 0.115
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B24 0.112 |“3447 v 0.1 0.117
B25 0.089 1.556 0.093 0.104
B26 0.088 2.791 0.094 0.102
El 3.7206 | 3.8345 0.1101 | 0.1102
E2 1.3195 | 1.8344 0.1023 | 0.0983
E3 2.7201 | 2.4782 0.1115 | 0.1106
E4 1.9273 | 1.9121 0.1168 | 0.1180
D2 1.4276 | 0.2555 | 0.0762
D3 2.3055 | 0.0890 | 0.1336
D4 3.9405 | 1.6825 | 0.1070
D5 3.4171 | 0.0939 | 0.1080
D6 0.9020 | 1.7200 | 0.0861
D7 2.0873 | 0.1152 | 0.0932
D8 3.7010 | 0.2191 | 0.0835
D9 3.4600 | 0.3109 | 0.0837
D10 3.1198 | 0.0865 | 0.0944
D11 3.3918 | 0.1026 | 0.0814
D12 3.8707 | 4.0000 | 0.0921
D13 1.1890 | 0.0923 | 0.0956
D102 3.6168 | 0.0968 | 0.0925
DI11 4.0000 | 0.6007 | 0.1107
D112 0.3247 | 0.4424 | 0.1043
DI115 3.9346 | 0.4967 | 0.0932
D117 4.0000 | 0.5348 | 0.0930
D119 4.0000 | 0.5448 | 0.1078
D120 0.6196 | 0.1175 | 0.1138
D121 3.7442 | 0.3166 | 0.1095
D123 3.7323 | 0.3121 | 0.0899
D125 3.8027 | 0.0943 | 0.0934
D126 3.6641 | 0.0920 | 0.0913
D127 4.0000 | 0.4784 | 0.0858
D128 4.0000 | 0.4525 | 0.0984
D129 4.0000 | 0.1230 | 0.1074
D131 0.4459 | 0.1210 | 0.1077
D132 2.6356 | 0.1155 | 0.1059
D133 3.9921 | 0.0954 | 0.0810
D134 3.7527 | 0.0934 | 0.1237
D135 2.5440 | 0.2019 | 0.0841
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D137 4.0000 | 0.3294 | 0.1063
D139 3.5412 | 0.1102 | 0.1096

A number of clones showed reactivity to the peptide and little to no reactivity toward HER2-
ECD (D3, D5, D7-11 and D13 of Figure 1). Others showed reactivity to both HER2-ECD
and the immunization peptide (D4, D6 and D12 of Figure 1).
5 Conditioned media from clones were also used to stain blots of polyacrylamide gels
run with lysates of SKBR3, 293T and 293T transfected with pcDNA6myc/hisA M611-p95
(see Figure 2). 5 ug cell lysate from the SKBR3 and 293T cells or 1 ug cell lysate from the
cells transfected with pcDNA6myc/hisA M611-p95 expression vector were separated on 4-
12% NuPAGE gels (Invitrogen). The gels were blotted to PVDF membranes that were
10 stained with conditioned media from hybridomas D4, D8, D12 or Her2 Ab8. Her2 Ab8
(Labvision, Fremont, CA) was used as positive control antibody and binds to an intracellular
epitope of Her?2 that is also part of p95. Bound antibodies were detected with a horseradish
peroxidase-conjugated anti-mouse IgG antiserum and an ECL reagent. In Western blots, only
D4, D8 and D12 showed significant binding, recognizing both full-length Her2 (in SKBR3
15 cell lysates) and p95 (in lysates of 293T cell transfected with p95 expression vectors).
Antibodies A3, D3, D5, D6, D7, D9, D10, D11, D13 and all B and E antibodies did not
produce specific signals in western blots (data not shown). Anti-HER2 Ab8 from Labvision
was included as a positive control (see Figure 2).
Hybridoma supernatants were screened by flow cytometry using HEK293F cells
20 transiently transfected with HA-tagged, full-length Her2 or HA-tagged PCDNA6-p95. 293F
cells were transfected using 293-fectin (Invitrogen, Carlsbad, CA) and incubated for 2 days.
Cells were either directly used for staining or were fixed with paraformaldehyde before
staining. Hybridoma supernatants were added to cells. Bound antibodies were detected using
a biotinylated anti-mouse IgG serum and streptavidin-phycoerythrin (native cells; Table 2,
25 Figure 3a) or a fluorescein-conjugated anti-mouse IgG serum (fixed cells; Table 3, Figure
3b).
Antibodies could be roughly grouped into two classes based on binding to p95 or
HER?2 expressing 293 cells. Antibodies A3, D3, D5, D6, D7, D10 and D11 bound to native
cells expressing pcDNA6-p95, but did not bind to cells expressing full-length Her2.
30 Antibodies D4, D8, D9 and D12 bound to native cells expressing pcDNA6-p95 and to native
cells expressing full-length Her2. Although full-length Her2 was recognized by these
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antibodies, binding was relatively weak as compared to the positive control antibodies
HA.A28.2.
Table 2 shows the screening of hybridoma supernatants by flow cytometry with native

cells. 293F cells transfected with HA-Her2 or pcDNA6-p95 or control 293F cells were

S stained with hybridoma supernatants. Mean fluorescence intensities (MFI), the percentages of
stained cells and the MFI ratios are listed. The MFI ratio is the ratio of the MFI of a specific
hybridoma supernatant and the MFI of the negative anti-ricin control antibody. Antibody
HA.A28.2 specific for the HA-tag was used as positive control.

10 Table 2
293F HA-Her2 293F pcDNAB-095 Control 293F
% % %

stained MF1 stained stained MFI

samples MFI cells ratio MFI cells MF! ratio MFi cells ratio
anti-ricin 0.29 0.8% 1.0 0.24 0.9% 1.0 0.26 0.9% 1.0
HA.A28.2 19.98 94.3% 68.9 15.79 74.4% 65.8 0.40 17.7% 1.5
A3 0.39 1.7% 1.3 6.83 53.5% 28.5 0.31 1.6% 1.2
D3 0.36 5.8% 1.2 24.15 83.6% 100.6 0.27 1.3% 1.0
D4 2.80 80.0% 9.7 26.88 88.5% 112.0 0.33 11.0% 1.3
D5 0.26 0.5% 0.9 1.19 35.3% 5.0 0.27 2.5% 1.0
D6 0.32 2.6% 1.1 0.50 26.6% 2.1 0.26 1.7% 1.0
D7 0.44 10.7% 1.5 7.90 65.6% 32.9 0.34 15.1% 1.3
D8 3.16 61.9% 10.9 26.58 81.3% 110.8 0.28 3.6% 1.1
D9 3.37 48.1% 11.6 22.89 76.8% 954 0.28 3.2% 1.1
D10 0.30 3.2% 1.0 16.28 73.7% 67.8 0.25 1.2% 1.0
D11 0.40 5.7% 1.4 7.22 60.5% 30.1 0.27 2.2% 1.0
D12 3.17 83.6% 10.9 2417 85.3% 100.7 0.45 35.4% 1.7
D13 0.26 0.2% 0.9 0.24 0.6% 1.0 0.27 1.6% 1.0

Antibodies A3, D5, D6, D7, D11 and D13 did not bind to formalin-fixed 293F cells
expressing pcDNA6-p95 indicating that the fixation procedure modified the epitopes
recognized by these antibodies. Antibodies D4 and D12 bound well to fixed 293F cells

15 expressing either pcDNA6-p95 or Her2. Antibodies D3, D8, D9 and D10 bound well to fixed
293F cells expressing pcDNA6-p95, but did not bind or bound weakly to fixed cells
expressing Her2.

Table 3 shows the screening of hybridoma supernatants by flow cytometry with
formalin-fixed cells. 293F cells transfected with HA-Her2 or pcDNA6-p95 or control 293F

20 cells were formalin-fixed and stained with hybridoma supernatants. Mean fluorescence
intensities (MFI), the percent of stained cells and the MFI ratio are listed. The MFI ratio 1s
the ratio of the MFI of a specific hybridoma supernatant and the MFI of the negative anti-
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ricin control antibody. Antibody HA.A28.2 specific for the HA-tag was used as positive

control.
Table 3
293F HA-Her2 293F pcDNAS5-pS5 Control 293F
% % %

samples stained stained stained MFI
MFI cells MF! ratio MFI cells MFI ratio MFI cells ratio

anti-ricin 0.48 1.0% 1.0 0.48 0.9% 1.0 0.43 0.9% 1.0
HA.A28.2 2.12 60.8% 4.4 1.96 36.6% 4.1 0.56 12.3% 1.3
D3 0.54 4.2% 1.1 1.49 27.4% 3.1 0.47 3.2% 11

D4 1.21 35.2% 2.5 2.24 38.4% 4.7 0.49 6.3% 1.1

D5 0.33 0.3% 0.7 0.36 1.8% 0.8 0.29 0.2% 0.7

D6 0.33 0.1% 0.7 0.33 0.2% 0.7 0.29 0.1% 0.7

D7 0.42 0.6% 0.9 0.50 6.6% 1.0 0.40 0.8% 0.9

D8 0.79 21.0% 1.6 2.07 32.6% 4.3 0.43 1.8% 1.0

D9 0.71 18.4% 1.5 2.08 32.1% 4.3 0.34 0.3% 0.8

D10 0.48 1.7% 1.0 1.47 29.7% 3.1 0.31 0.1% 0.7
D11 0.42 1.9% 0.9 0.55 12.6% 1.1 0.36 0.3% 0.8
D12 0.99 27.1% 2.1 2.00 32.3% 4.2 0.33 0.2% 0.8
D13 0.43 2.4% 0.9 0.58 0.9% 1.2 0.30 0.1% 0.7
anti-ricin 0.48 1.0% 1.0 0.48 0.9% 1.0 0.43 0.9% 1.0

5 EXAMPLE 3: Production of FFPE slides from cell lines

with and without expression of p95 transgene

Three breast cancer cell lines, MCF-7, MDA-MB-453 and SKBR-3, were purchased

from American Type Cell Culture Collection. MCF-7-p95c (where “c” indicates a clonal
line), MCF7-HER2¢ and SKBR3-p95c were obtained from the laboratory of Jose Baselga.
10 These clones were made from a slightly different form of p95 containing no leader sequence

or HA tag, as described in Anido et al. (2006) EMBO J., 25:13,3234. The p95-containing

cell lines were generated by the transfection of parental MCF7 or SKBR3 cells with an
expression vector containing a HindII fragment of full-length HER2 that allows translational
initiation from several internal methionines, including Met611. MCF-7, MCF7-p95c,

15 MCF7-HER2¢ and SKBR3-p95¢ were maintained at 37 °C in 5% CO, in 50:50 Dulbecco’s
modified Eagle medium (DMEM): F12, 10% fetal bovine serum (FBS), 1% penicillin-
streptomycin (PS), 10 pg/mL bovine insulin and 2 mM L-glutamine. MDA-MB-453 and
SKBR-3 were maintained at 37 °C in 5% CO, in 50:50 DMEM: F12, 10% FBS, 1% PS and 2
mM L-glutamine. Cells were plated at a density of 30 million per 500 cm?. Cells intended

20 for transient transfection were allowed to attach for 4 hours. The cells were transfected with
Fugene HD (Roche) according to the manufacturer’s instructions. The culture media was
changed after 1 day and the cells were fixed on day 2. After removal of medium, the cells

were washed once with 50 mL cold D-PBS (Invitrogen) and fixed with 50 mL of 10% NBF
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(neutral buffered formalin). Cells were left in a 4 °C cold room for 30 minutes then scraped
from the culture plates. The cell slurry was collected into 50 mL centrifuge tubes and
pelleted at 3200xg for 15 min. The cell pellet was transferred to a rubber O-ring, wrapped
with filter paper and placed in a processing cassette. Automatic Tissue-Tek processor was
5 used for processing. Briefly, the cell pellet was exposed to increasing concentrations of
alcohol, Clear-rite (xylene substitute) and paraffin. After processing, pellet was embedded in
a block using a paraffin embedding station. All solvents used for cell pellet processing were
obtained from Richard-Allen Scientific.
Sections of § um in thickness were sliced with a microtome (LEICA) and placed on
10 positively charged glass slides (VWR) with serial number labeled. Slides were air-dried for
30 min and then baked at 60°C for 1 hr. All sample slides were stored at 4°C for future use.
To verify expression of transgenes in transfected cells made into FFPE blocks, cell
lysates were prepared from samples of cells removed and lysed just prior to the addition of
NBF described above. Lysis Buffer contained 1% Triton X-100, 50 mM Tris-HCI (pH7.5),
15 150 mM NaCl, 50 mM NaF, 50 mM sodium beta-glycerophosphate, | mM Na;VOs, 5 mM
EDTA, 10 pg/mL pepstatin and 1 tablet Complete Protease Inhibitor (Roche #1836170) in 10
mL water. Samples were mixed with 2x Laemmli buffer (Biorad) and heated to 70 °C for 10
minutes. Separately, protein content was assessed by bicinchoninic acid (BCA) assay
(Pierce) according to the manufacturer’s instructions. Twenty micrograms of protein per lane
20 were loaded into a 4-12% gradient gel and run in a MOPS-based running buffer (Invitrogen)
at 180v for approximately 1 hour. Bands were transferred to a nitrocellulose membrane
(Invitrogen) in Nu-PAGE transfer buffer (Invitrogen) + 10% methanol at 45v for 1.5 hours.
The membrane blots were first blocked with PBST (1% Triton-X100 in PBS) plus 3% nonfat
dry milk for 30 minutes with gentle shaking. Following two 15 minute washes with PBST,
25 blots were treated with 1.0 pg/mL anti-HER2 Ab8 in PBST plus 0.03% nonfat dry milk
overnight with gentle shaking. Following two 15 minute washes with PBST, blots were next
treated with a 1:50,000-fold dilution of a goat anti-mouse linked with horseradish peroxidase
(Pierce #31430) with gentle shaking for 30 minutes. Following two 20 minute washes with
PBST the blots were developed with the West Dura HRP detection kit (Pierce) according to
30 the manufacturer’s instructions with images captured on film (Kodak).
Figure 4 shows results from a representative set of cells that were subsequently made into
FFPE blocks then cut into slides. Lane 1 shows an expected small amount of material in the

p95 region that is not found in the MCF7 lane 5 (Anido et al. (2006) EMBO J. 25:13, 3234).
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Some evidence of this weak p95 band is also seen in the transient-transfected MCF7-HER2
of lane 6 using a 50:50 weight mix of pcDNA6-HER2 and pcDNAG6 vector. Lanes 2-4 show
the expected expression of full-length HER2 and p95 in the clonal lines. The cells assayed
in Lane 7 were transfected with the same amount of pcDNA6-HER?2 as the cells in lane 6 but
5 with pcDNA6myc/hisA M611-p95 substituted for the empty vector. Lane 8 shows the results
of MCF7 cells transfected with 100% pcDNA6myc/hisA M611-p95. Lane 9 shows SKBR3
cells, useful for comparison against lanes 3 and 4. The untransfected SKBR3 shows a band
in the lower region of the p95 region but not the upper bands shown in the transfected lines.
This is not unexpected as SKBR3 is known to shed some amount of HER2-ECD (Zabrecky et
10 al. (1991) J. Biol. Chem. 266:3 1716).
EXAMPLE 4: Screening of anti-p95 antibodies by Veratag assay

The monoclonal antibody Ab8 against cytoplasmic domain of HER2 was purchased
from Lab Vision. A goat anti-mouse antibody was purchased from Thermo Scientific
(#31164) VeraTag reporters (Pro125 and Pro14) were synthesized and purified according to

15 protocol described previously (See, for example, above and United States Patent 7,105,308,
which is incorporated by reference herein, including any drawings). Antibody-VeraTag and
antibody-biotin conjugates, i.e., Ab8-biotin, goat anti-mouse-Pro125 anti-p95-Pro125, were
made using sulfo-NHS-LC-LC-biotin (Pierce) as linker according to manufacturer’s protocol
and conjugation products purified by HPLC (Agilent) or PD-10 desalting column (GE).

20 A p95 FFPE assay was carried out essentially as shown in Figure 5a. FFPE samples
were deparaffinized/rehydrated using a series of solvents. Briefly, slides were sequentially
soaked in xylene (2x, 5 min), 100% ethanol (2%, 5 min), 70% ethanol (2%, 5 min) and
deionized water (2x, 5 min). Heat-induced epitope retrieval of the rehydrated samples was
performed in a dish containing 250 mL of 1x Diva buffer (Biocare Medical #DV2004MM)

25 using microwave oven (Spacemaker II, GE): 3.5 min at power 10 followed by 10 min at
power 3. After being cooled down for 1 hour at room temperature, the slides were rinsed six
times with deionized water. Slides were partially dried in a centrifuge (Tomy PMC-082)
modified to spin slowly. A hydrophobic circle was drawn on the slide using a hydrophobic
pen (Zymed) to retain reagents on slides. The samples were then blocked for 1hr with

30 Blocking Buffer that contained 10% goat serum (Sigma #S1000) and 1.5% bovine serum
albumin in 1xPBS. After removal of the Blocking Buffer with aspiration, a solution
containing the anti-p95 antibody in Blocking Buffer was added to the slides and left at 4 °C

overnight in a humidified chamber with gentle shaking. The concentration of anti-p95
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exposed tgQy; i i al cohol, Clear-rite (xylene

substi tutégy aggggg%raggflﬁﬁapﬁq%?&ngrpg?g?éi ng, pellet was enbedded in a bl ock
usi ng a par af Thaidemifedaimegyd spattifioationAlf Vesdhy was carnislet fiong ¥ekTagel | et
processi were obt ained from R Ghar.d: Al en, Sci I 1,0,008: 5 umin
Phi oknes i SR HE L e or AR RS R EP b Rty Q208 W0 Rcfls Pl
char ged dghagwradd Wesfe(edWiR)ersintincleding aly duamiogs). Teadmelyedthe Sleralag sigealein

air-dried for,.30 mm.and then ked at 60C f r..All e slides were
st o?@d at? rﬁ”&CiEoﬁ?ecfrﬂlflmoér%EWO% inte tm@rg?rﬁ’f@{:éé[ﬁ{}@%rﬁrb)ﬁnd;w!aétnsgenes in

tr anisf ECtn];Qﬁikdﬁ)l? :wle& wade i%dﬂti@dtﬁil;f?&agbgi)ﬁéﬁﬁs adz@ldinglty ghairefecieiherdit ﬁmaﬂi@g I:f rom
sanpl es of cells renpved and |ysed just, prior tot 0

descr i bed" BEBYN U¥fs ) §61§meft<éfheé%F*&flﬁ@dkelom’_ﬁfa@ewt&ﬁﬁﬁgg%*@iﬁ%rﬂ& HC1
(PH7.5), idendRQ viYh aksafer&MeNafantifbd PMVpaRdich aibaitdmaby&en vehosphate, 1 nmM
Na3vO4, 5 nmM EDTA, 10 ng/nL pepstatin and 1 tablet Conpl ete Protease

| nhi bi t oropmb&maanabdde I7GgraTag reepvety fipa Bie tissog sesties, apd e rp bt B 2x

pr o?geq n %‘%ﬁﬁt‘&%@ﬁg&% g@i)sejrd&gesﬁ i g%ﬁ%ﬁ%nﬁqsgéagg %m( B%A’ ﬁ&ggssggy%( %iMZr ce)
accor di ngvas tictuded imethei¥ ereTagr Gaptwe BnEen(GB).iavA so-elpoieaphgrepideas egindersalof protein

per | ane i - 12% I i S- based
runni ng bu r%g{e () +tﬁ03?rfgaggggnr§?p lgful}llé%evgr o‘?fq‘g%g{r/%rg? %ﬁaé%gl? Vaﬁﬁﬁ%%rp &%gr:s:ds wer e

t r ansf er rédivepeak aed (REAS by alco sermmbindiivané the [MevaTiag pepkr()V etail alpeaRAGE) tor ansf er
buffer (Invitrogéz‘{rﬁ\))r +.10% net hanol at. 45y for 1.5 hours. The nenbrane blots
were firSi°HPEER W?’i‘upﬁ% UGS PRIHCA100 i n PBS) plus 3% nonfat dry

m | %0 for 30 nBides @srewtdidedgatht Heatliglkn f@ eokial(H&B) bgsthwdardlechmiques.e washes
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with PBST the blots were devel oped with the West Dura HRP detection kit
(Pierce) according to 30the manufacturer's instructions with imges
captured on film (Kodak). Figure 4 shews results froma representative set
of cells that were subsequently nade 1 nto FFPE bl ocks then cut into slides.
Lane 1 shows an expected small anmount of material in the p95 region that is
not found in the MCF7 lane 5 (Anido et al. (2006) EVMBO J. 25:13, 3234).



Some evidence of this weak p95 band is also seen in the
transient-transfected MCF7-HER2 of |ane 6 using a 50:50 wei ght m x of
pc DNAG- HBRD 2arudh6pssBNAG6 vect or. Lanes 2-4 show t he expectret/uszasepdn of

full-length HER2 and p95 in the clonal Iines The cells assayed in Lane 7
were transfected with the sane anount of pcDNA6- HER2 as t he gells in lane 6
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at room therpeeaener ondrse dpmdarls (b e qf e exricedaiey TRiPPHeHE W% ed wat er .
Sl'i des werg pabikiatd ¥tadhidh8@by MeRubBNIT dtdndas (tFsieallyPYi: zoﬁagle pamcli #lted to spin
slowy. A hydrophobic circle was drawn on the slide usin (S'?/dro hobi ¢ pen
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5% TritonX-100 for. 5 mnutes. Slides ? | oad ont o
racks andiBuPAPEAgREQUNGe arciGnhs epitoRas ehat beatti ]sandg?ﬂ i/\e?f\ﬁn lﬁ éijf:? fnffggat i on of
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3 pM'quorgsceln and two CE 10internal markers (M- and M.) 1 n 0.01xPBS was
addd@d on MGhhkenssstent Wish the sopil dagunief p95 fnerbiatésns 4 13peHuni di fi ed chanber for
2 hours to allow for the rel ease of the VeraTag. Capture Buffer from each
slide was transferred to a CE 96-wel| plate then diluted appropriately
(generally 10-fold) in Capture Buffer not containing DIT. The rel eased
VeraTag reporters in the CE sanples were separated and detected on a

ABI 3100 CE 15instrunent (22-cmcapillary array, Applied Biosystens) under
the CE injection condition of 6kV and 50 sec and run for 650 seconds at
30C. The identification and quantification of VeraTag was carried out
using VeraTag Informer software (see,s§or exanple, United States
publ i cation nunber 0203408-Al, which |s i ncorporated by reference herein,

i ncluding any drawi ngs). To analyze the VeraTag signals in 20a raw CE

el ectropherogram two CE internal markers, M- (first marker) and M. (I ast



marker), were used to identify the VeraTag peaks according to their

el ectrophoretic nobility or mgration tinme, t, relative to the two markers,
i.e., [t(wWenalagyse8(M)]/[t(M)-t(MF)]. The identified YeraFagopeaks were
then quantified by peak area cal culation for each VeraTag. To correct for
variability in VeraTag recovery fromthe tissue section, and the run

variability in 25CE EXAM®PLIEH @bdritificetiayofmddimFFREskdesiobn sensitivity
across capillary array, fluorescein was | ncluded in the VeraTag
Capture Buffer (CB), and co-péﬁg%ﬁl%ﬁ%g#&%d%n i nternal reference
control in eagReSANPbRastUhceliMoRMRRe cHitainaiciionvastahad (Guak Ayadhesaen report ed
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Quantification o TN FFPE slides of prinmary breast cancer tunors

A set of tidupsapds-rrsitive umasnshowedagraloming PR b Wel abavadhoss Bhere tohort A) .
These tunors were chosen to be highly HER2-positive (Allred score of 8),
and cane frompatients 5w th node-positive status. Both of these factors
are known to correlate with p95-posit%gity. The tunors were prepared by
Ast erand such that approxi mtely half~“of the tunor was fresh frozen and
hal f was formalin-fixed and paraffin-enbedded. This enabl ed detection of
p95 by Western blot, which should inply p95 expression in FFPE slides cut
fromthe matching portion of tunor.




10The frozen portion of the tunors was |ysed by grinding under liquid
nitrogen with a nortar and pestle until a power was obtained. A m ninmm
anount ofwoabthdey®ss buffer (about 600 uL) was added an@Crhis2000/06&@05 was
left on ice for 30 mnutes. Lysis Buffer contained 1% Triton X-100, 50 nmM
Tris-HCL (pH7.5), 150 nM NaCl, 50 nmM NaF, 50 nM sodium

bet agl ycéyoopbospivatsaisedivinitaaR ML thepnivieEDTS, sho@edigignals spepgastathose and 1
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i sotype control” is used whereas nost of the p95-negatives Fhovved signal s

similar teuthioskothfehat Hand Byraspraisaedin igyrgdpeAdpgher p15gignel BO%hows t he

di f f er eng: i &d using D9.1 and the isotype
control. q@ﬁg?%wg?iﬂg}éﬁ %ﬁt@lﬁgo%g)gﬁ%ﬁ%f p95- posi tive and p95-negatives is
appr oxi mat el ylt4vaf eckfore hipathedigeditratcrasapgeabot ea@éw@ﬁsrmlﬁw& LR

5E LE 7:.lncr ed,Li kel DS L Wi HRasaiRiEsudmgasured to
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HER2 t ot allan ({2 Ivith sy HTandres sies pdhe lackingrthe ofstugERad gniopeind iper unit area
of invasive tu as _described iLn ited States Leat no
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at the high end of HER2-posi t.i by I HC or H2T ..t he. t.unor sed in Exanple
5 were té’gP‘?ﬁﬂ OBopEsdn %fg%é’g%l\é? ngeégfig%% W{C]ééddggg?'bﬁgs %ang[fl% gmlf‘%e t unors
wer gs f oungs tigedSi @itk d) Stafed Pent @ppIdEFAr fOQEIG 15608 Wwiaish ia hiegeettdyy t he H2T

assay (Figure 9a), however the p95-pgsitives tly higher by

re significa
H2T t han relbrengsdsreneigalidipgany Ka¥@gsn l%woﬁmﬁ% PP r?"ﬁfjng‘i"gl ¥Cohort B) was
obt ai ned Iﬁtérggﬁ(ﬁﬁlt $rdh @Ie?ﬁneﬁi‘&ﬁ%ﬁ%r?u&éSHg@j 1d8s EdNed tHe 3hiftbedhoRN TBse POS
i dés

wi thin the H2T | andscape. S romthese tunors were assessed by both
the p95 astiealp vese shsstadipheurilyrbyEkismst formedzan g cenyal lapatiogs dhe Unigsgsipenfat i ve
results I - i i £ Labher p9s

i anal i S TBRE S R, PR By s e eer P Do

t heB@f or erastypotahéséaadnativavithchehelbumybwhie B wdeiyrttrasteenali asi SHMEE scor es
nore 20caqnsi t w t he -Dpositiv A 1 shoul d
have wor ?goﬁ%@g%tée“%snjﬁﬁ H{eﬁagtggc f\?\ﬁef‘sﬁc nc‘i%é%n% Scor egé ga?%gégi t;g%glgﬁsmblb\acki ng

t he trastifzdaahirsgpédonper tandlinsthedpy.ef ore a likely neans of escape. To test
this hypothesis, a cohort of trastuzumab-treated patients whose tunors had
previ ously been assessed for H2T were investigated for evidence of poor
outcones in the range of H2T expected to be enriched in p95. This cohort is
further 25described in United States patent application no 61/015, 608,
which is incorporated by reference hes&ei n including any draw ngs. This
cohort (N=92) was derived fromthe International Serum Her2/neu Study G oup
(I'SHSG and is called the Lipton cohort. These patients were sel ected
primarily by IHC perfornmed at a central |ocation - the University of Vienna
in Austria - by a single pathologist. 90% of patients were | HC 3+, and

80/ 92 received 30trastuzumab in conbination with chenotherapy, while 12
received trastuzumab as a single drug. 88/ 92 patients had netastatic breast
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5enriched group had significantly shorter time-to-progression (HR=2.0;
p=0.017) than those that were in the p95-equivocal group (Figure 9c). The
overal | swowowelesseesults (Figure 9d) were simlar (HR=1PBT/Us2@906@Ys These
results suggest that a highly quantitative nmeasure of HER2 expression, such

as the VeraTag H2T assay, can identify subpopul ati ons expected to be
enriched i n pdior Gatesnalyieh aauadf r HARWag dosel just ooy et HighestRdgrmegativaat
trastuzumab is 10signif] ti -hi BORH AL doRR paoul d

t hen be gsgcﬁ i da lg‘ére? %rat %?%g%%?%@gé?%g’? %e%?@leg%;gH%g?HﬁEé toyrgg]i ne ki nase
i nhi bi t ordescrib¥AMAIE-cBricHed wiiile ke bedow thewnoivenbchg9s stiniyowt. AEPEthel | |1 nes

and tunmours with _an anti - i ba Par e | or . - CTF-t rapsfect ed

br east t&?ﬁ?nt%‘@nﬁrm?cﬁ8i’e g&%%(ﬁgﬁpgﬂg YAt ﬂ?%-an%yffgigfﬁé%ﬁ%g ER2/ cel |)
wer esgr owariciearerdup el yigaifitinkg dhor@PHmpte pageskidnHRFEREp-s®ElL7) dias tase descr i bed
in Exanple 3. Staining for p95 or_ full-length HER2 was er%orne% using the
Vect ast aithatperens oS msgpiyesagiorp (igure - grpoyeral Sl’fé‘”‘fﬁfﬁ-s’glést( &r oxi dase

subst r at ey Veehiar (HHISKAEL390.05ANEhROFBtsSBEIE thit QM dhitequdesh @t daBurkbf . The
cells were counterstained with hemat oxylin (Vector #H3401). FFPE cells in

par af i n IR Reraaipn swilcs sreonea gt lgssypen IdeRiy HPRIPHIBELOSEXBE AR ed on
gl ass slieg icnti% ﬁag%%tg glgch h&hdrb ﬁlﬁ?éonﬁfnq% 1§ thé@deSgred bt Bk @ndeianpl e 4.

Briefly, sections deparaffinized by standard sequential xylene, 100%
et hafol amhifkesdelesrafiottivex ThisstiponyaticarivpuipihenbrcapdidteelpapltofRaivoer f or med i n

Dl VA buffer. an i [ I m.crowave oven (3.5 mn at power =
10, foll 3&%@&% S&% %ﬁﬁt%tygog}?m%wngéeg?ﬁb@ﬁl owi ng cooling for 1 hour,
sections are WiBXANMPIE & Chlovategric inphwodhédoakiemistidSHFFPE celilines cont ai ni ng
bl ocki ng buffer for 1 hr at troomte eratyrgsgﬁ]' dthen i ncubated with 4
l.ig/nm of D9.1 anti-p95%§ b B cking buffer for 1 hour

at RT. The se@hichiaboraoe-CNEsh@sicvitd brelRBoinmndell lres SEBRAIdaSKBRAtHIBoAy! addi ti on

and subsequgnt_.c vel opnent_ an emat oxyl i n_ st ai ni teps were

per for med ¥sP iﬁés@#ﬁ%&‘gﬁ AT %Wﬁ'ef?fmagjfpﬁ’r’“ei’ il p reB?TS‘{l g’& % ??E E%CEPnsrﬁS cr ogr aphs

wer e t akeRsdbbdind @ ietﬁISt&ﬁﬂ%f@pbmgtalls&@amﬂmwsy@mmmmgem on a Leica

m croscope. The results are shown in Figure 10. Figure 10a shows

st ai ni ng @ PEg8E O, g es. In the
rptastaia FIIBE ARGRmplatg kibePlq 6 LR throlaymizet RaParerridesq Jubsiyars

parent al WEkd: 884185) Wi Hobse S%REE R e Web@Meh RitOThd NI wetd dobihters@tndi Ni ng i s
observed.  In MCF7 cells transfected with a p95 expression vector, high

| evel s ofwithttematonylimeVector&H3401) ofidRFegells jnrpagadiin Blogks 3yes BicrEMGLYLHO § ul |

| ength Her2.e { tors,: - ni i Jfying the
pody 1 ot "SH s AR SRS Bt PR3 RRl SERs SS9 [P
express (ixghprmo Bricfly,otctfoub eteelapirifiihzeRbasnahdaciwequenedi syishe, 3080 |ittle cell

menbr anous St ai nj I,S qbserved, consistent with the | ow e f p95; in
cont r ast SHeR°l@B ?@%teﬂ’%@feé%%%‘aan FPESRe r(a%fiv%{wé'l? H‘frﬁoéfne?}na%ﬁye%%‘jf?erV\hi chis
an intraced kdideato @Iwﬁihra miitrol@voves (3.9 Agn Stpaivai :ngo,ifsn@@ge,wedlnn @ont r ol
experinments using a human | gQ&a_ i sotype contro tiho r aci ng D9.1
(1 gRa i P8F§ipey) | 5@1@&&1&%{% of 1 %%%a%%&res‘faéil?ﬁa %W@b@é%g@df%rm 1,

i ndpgat i mgres @&ﬁxirlfcbﬁthﬁlﬂlégﬁockﬂg b erSbAl W A ohfRinerdQte ($(|T9,Wﬂén in&lbades from
Cohort A described in Exanple 5 were used to test the ability of D9.1 to
10det ect W95t igimERPRItlantsS mugogienst pitibedy inblekmgpubfersfor khowasRTdent i fi ed
as positiye I LS #

negat i ve.%Eﬁ%ﬁorésga?:%}vg%g%bghg’fglrin%tﬁes ? !(i)ér@ Fﬁ@%ﬁéﬁ%ﬁgﬁgg&%&ﬁgﬁm} -11
ant i bodi dsvelspntbasardiHeadtoaploveaining Expewpdre p&forusd adestrdbel/ecthast ai n ELI TE ABC

iyt ONCREDIEE RN s L e s
Dg. 10 anéI ichacky s?sft?[rﬁ hitaum_e(?zn pggﬂczﬁ inicgoséGpe. Jthe gaagltmz khom{ﬁﬁF'@\t;gwEZ st aiblni ?g i 3
observed, consjstent wi P95 expre |onoseﬁ¥ﬁ b g see\w. ot an
Ver aTag assayT 88eni0p shovsstagHpe %ﬁﬁ?gﬁ?ﬁ%g’%%l%ﬁ A GROdY BE Y TR PR 11,
consi st ey thaiphiRnfl] ACFEXBIERBICRBxREss AP tevaRf RIBJitHERnRRSEsBs@EedYn St er n
bl otting and HER2 VeraTag assay. Figure 10b al so shows the absence of cell

20menbr asel’ estlajranstrgteByvitha: pPS npressey catph highdevels of slaping#1osesid #6 and i s
consistent with the absence of p95 by Western bl ot and VeraTag assay.
However, the significant full-length HER2 | evel s found by Wstern bl ot and
VeraTag assay of #5 is consistent wthgthe strong menbranous staining
observed with CB-11 , an antibody targeted to the intracellular domain of
Her 2. Taken together with the cell line control staining, the data supports
results fromthe 25p95 VeraTag assay indicating preferential binding of the
D9.1 antibody to p95 conpared to full-length HER2. Furthernore, the data
suggest that the am no acid sequence recognized by D9.1 is contained in
naturally occurring fornms of p95 expressed in breast tunors. Control

e - - o o o o - a




WO 2010/ 065568PCT/ US2009/ 066295 EXAMPLE 9: Quantitation of p95 using
directly labeled anti-p95 antibodies in a VeraTag assay I n Exanpl e
4, p95 wawormepwusmd i N FFPE slides using specific anti- pe5/usatobectvpes in
conjunction with an anti - m)use secondary anti body | abeled with a cl eavabl e

vTag. In this Sexanple, was neasured with directly | abel ed p95
ant i bodi elgﬂwewfemﬁ%sr)anﬁféftﬁ% yith dul] lgpgth Heigl expissipatecaBstRinBad 1ohsehanpl e 4

except t h@rrlfﬁﬁgeth@@ﬁ@ctﬂcgp oPhhe b@h%ﬁ%d%e@rpﬂﬂﬁl?ér}!nté’lrgkfﬁ{l@%glﬂsuﬁﬂfch washs was

omtted and DO9-Pro 125 was used e resulfs presented in

Fi gure 11high @n@lnﬁﬁqfémﬂ tepgth fBRE @ﬁé%fems ﬁg@érléﬂecwrp%ww BR@IngdYucti on in
the dynar@é}@er(/@d’lg&sg }ﬂ"@ﬁﬁ'th@ eQW’o@@QﬁHh%@ntfé@“ cle 1@@%&% &ﬂltgltﬁkj‘?CHERz
SKBR3) and t he p95 gh 10ce I'1 ne MCF7-p95 and SKBR3- p95c).
The D9.1 tamm&:lcﬁldgmmb V@k@os mslet!aqeﬂulm‘rdomafrmfr}w istoreg sltﬁamnguS@bsec‘@ldl l i nes

(Figure X

Quant | taél(lg(%%mg% @‘ﬁ%’g‘%“{f agﬂr?mg’ﬁ?gé 39‘?’ g‘!:t {7‘%? yrﬁymlrglt?o @g%%ar ect ed
agai nst t1lsreypemta|ckﬂdehé lelanerxﬂumumstmhmgiﬁl%@med fcar Déet, akkgptiag smyificitynofithe s
exanpl e, 155"% S egﬁgl |C|t1%/ r{) D9.1 was paired with anti-HER2 Ab8 (cl one e2-
154001) from L WENYhe formof a cleavabl e VeraTag assay as

described in WiitésetbnSCaticesA descibdd ia PRarmsiat ivere used ©kéd ie,a60i8; ofdl. Tl | s

'aﬂf 0Pt b B o ot G et gl 2o e GERIeH rolheitngs8 o, 1 at

. 1 g/ mMby VResdth bt ﬁﬂa%skﬂiefeai#ﬁiﬂd@ﬁumﬁn 63y FIPE spitRaeRE@Exdinéd gures 12c
and 12d. Ial%roaratlon of p95 03|tve and p95- p?ﬂgatlves is retained wwth this

form of tipeHs¥ajping by PRANMDICE- 1hantibpd as dpsshpest abovhindixamplsdeusine Bancer cel |
line usi ng..aohinrMIPE AMd pé?g)h@a%e kit (PK 610’5}9%@%1!@99& Esunfer MdaNGD- seri es of

i mruni zations were tested for their ability to inhibit growth of the

hi gh- HERZeariexdas(Visgioe@l340l). nes SKBR3 and BT474. SKBR3 and BT474 cells were

plated in Y2- i 240k/ wel |,
Dot 2pect i vel 4 R GRHEryE EhEE B T g o IR B e 10w
FBS, 1% esiticd #3. Strorgt ael pieorbyaions simuing ismbbdrval, mramenmlthﬁ%Mpmeﬂldrs wer e

mai nt al n%gser ned]nQ %O[Wéste% bl%? ang \?ﬁ?ﬁ’lﬁag?asggz §1m11%r %otn% memM ng&szs’talr%g% FBS, 1%

pen|C|II|nsrep and n ne. PRSP ES owed to
attach f@bseﬂvddouﬁasCBhucmfslsedt\auﬁthlgh)dipe«smbnsfw Vil 1H|8gu{E1{Msme®b>added to

final t | uded iti
s0cant r o emLoekR e GHRE2 SrridaBi v b Pao SRy B HERGR&TEHl ) "or ot b vas

assessed nb:)ﬁqbfrzhﬁus)@féﬁmﬁg AP (1Singba)y appliedttd einivrBut @Qit#ﬁra(ﬁﬂ isScoh§igbdtwGihi ons. The
difference in abs lg%glﬁi%?at 492 nm and 690 nm was taken as Proportl onal to

;
t he nunbd® a9FencepiRd>; torn Bt and Veplag apsaxHpweveritifuvgnitesnt Wildegsdh t hat
D3. 4 and HER2SeVER RGN 1eWEMerd blod BV draTddes @l Q88 isQbns BRI G @hd Sroht WO
2010/ 065568PCT/ US2009/ 066295 not BT474. This difference in reactivity

t owar ds THEDEEPISSIHRASEOSETVER Wil 4B bl anjibasy dtieeted ol the ipfraqaiiar dompitessi on
nmay be e)épi-lé’ﬁn%kéﬂy[ ARy t&ﬁﬁtthetéaﬁthn§ﬁ%l étémk’lgcﬂi\é &a@a ?g&l'tsgrgs%‘?tg Bbmltgvel s of

HER2 extracellular domain into the dia and therefo be nore
dep&hdentoMeigdss gseavandieating mretfmnt@élpmdmgzﬁ@wpﬁa angibodyde p9ﬂw¢og¢pateé\t‘el s of

Her2 cor rﬁﬁi B néﬁ H@RZh Rge?ﬁlo{eeﬁlgégtg @%@g%aﬁ%ﬁ%@&d seauenfe ;Ecx? nﬁ%@;ﬁ?r K assay

was used to asure the tot nvasi ve
tunor ti ®9des (@daigkelse nithety beeubiSigRatnesnt! pAp phprcsadd io ihrehlgt tﬁﬁér@lBolﬁﬂﬂB which is

i ncorporated by reference ein, includin dra N,
for it nenE s bEhEE P 125a5 st AR Rl AT B30 ibrel peci mens
from 99 \]mkmlrthé cﬁaﬁaﬁbrwomhsthma@tobmb“mfm 1 ﬁﬁdlaéﬁitngtsfb@iﬂﬁt?aﬁfhe cancer (MBO).

Tabl e 4 shows the charac@erl sti cs t he patient population fromwhich the
s wePBINGORRY. isBise (9afgips S aI so tested by central FISH.
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Table 4 Patient Characteristics Characteristic Value (range, %
Characteristic Value (range, % Total Patients 99 Treatnent Mean Fol |l ow Up
(rmont hs) 80.2010(b3568- 72. 3) Trastuzumab + chenot her apy 87 PC8MS2dp/obd2am Age
55.2 (27.6-85.4) Trastuzuneb only 12 (12.19% Line of chenotherapy Hornonal
Status First line 72 (72.7% ER+PR+ 15 (15.2% Second line 17 (17.2%
ER+PR- 19 (19.2% TEXAMPIE'® Buaiithfidn 8DIBMsing directly labeled

anti-p9s antibodies in a VeraTag assay

In Example 4, p95 was measured in FFPE slides using specific anti-p95 antibodies in
conjunction with an anti-mouse secondary antibody labeled with a cleavable vTag. In this
5 example, p95 was measured with directly labeled p95 antibodies. The assay method is
identical to that described in Example 4 except that the addition of labeled secondary and
subsequent wash was omitted and D9-Pro125 was used at 1.0 ug/mL. The results presented
in Figure 11 are similar to those shown in Figure 6 with possible reduction in the dynamic
range between p95-low/negative cell lines (MCF7, MCF7-HER2, SKBR3) and the p95-high
10 cell lines (MCE7-p95¢, MCF7-p95 and SKBR3-p95¢). The D9.1 antibody was also used in

this format in a batch of cell lines (Figure 12a) and tumors from Cohort A (Figure 12b).

EXAMPLE 10: Quantitation of p95 using an anti-p95 antibody and an antibody

directed against the intracellular domain of HER?2 in a VeraTag assay

In this example, the specificity of D9.1 was paired with anti-HER2 Ab8 (clone e2-

15 4001) from Labvision in the form of a cleavable VeraTag assay as described in United States
patent application no 61/015,608, which is incorporated by reference herein, including any
drawings. In this example anti-HER2 Ab8 labeled with biotin at 2 pg/mL was used with anti-
p95 D9.1 at 2 pg/mL. Results from this form of the assay are presented in Figures 12¢ and
12d. Separation of p95-positve and p95-negatives is retained with this form of the assay.

20 EXAMPLE 11: Growth inhibition of a breast cancer cell line

using anti-p95 antibodies

The antibodies from the D-series of immunizations were tested for their ability to

inhibit growth of the high-HER2 expressing cell lines SKBR3 and BT474. SKBR3 and
BT474 cells were plated in Ys-area 96-well plates at a density of 120k/well and 240k/well,

25 respectively. SKBR3 cells were cultured in 100 uL McCoy’s SA (ATCC) 10% FBS, 1%
penicillin-streptomycin and 2 mM L-glutamine. BT474 cells were maintained in 100 pL at
37 °C in 5% CO, in 50:50 DMEM: F12, 10% FBS, 1% penicillin-streptomycin and 2 mM L-
glutamine. After cells were allowed to attach for 4 hours, purified antibodies listed in Figure
13 were added to final concentrations of 1.0, 3 and 10 pg/mL. 4DS5 included as a positive

30 control. The cells were allowed to grow for 3 days before cell growth was assessed by the
XTT assay (Sigma) per the manufacturer’s instructions. The difference in absorbance at 492
nm and 690 nm was taken as proportional to the number of cells in each well. These results

(Figure 13) suggest that D3.4 and to some degree D4.1 inhibit the growth of SKBR3 cells but
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3 (3% Unknown 2 (2.0% ER-PR- 60 (60.06% Nunber of netabstatic sites
Unknown 2 (2.0% <3 57 (57.6% >3 42 (42.4% 15 A sub-popul ation
treat mentwef2bmatsssat t ern pl ot (STEPP) was generated to exarmsa@9nbe9s
progression-free survival (PFS) rate at 12 nonths after treatnment with
trastuzumab across the distribution of H2ZT. Bins of 30 patients were
ordered spEBT4Et This diffsrgesin ﬂc@cﬁwtgnwardssw tadlsdines witowar ¢qyalty bjgh kevala, A

trend of increasin rob b|||t e Q

ront hs v HEBS SR ot R reibrEly TETE. TevauatOLFTated ERBoReN 25 0r
H2T, an abHuRb cdese@asalohintihe {RASediairel thasforhsarhestqre depesdet enpdwi t h a
reductl on in susceptl bility to trastuzumab. Kapl an-Meier (KM anal yses were
perforne@etélé‘?ﬁ)lérﬂ?erfﬁ the PFS of FISH(-), H2T low (| ogloH2T < 1.25) patients
wi ths those of Fl SH(gxaMEITE htgh’ef H QAT oPHr2Q%r @ ludes Wikh

2010/ 065568PCT/ US20 H2T 1nterpediate (1.25 < | ogi oH2T <
é. 9|5) . Cut- offs i\glere i denti fwmi’l‘-&@é&—%‘—%ﬁ%e in a positional scanning

nal ysi s. H2T
ntel medi at e RA 5 A RGN g | Brder LSt ho ha Lot <) o ver e Fl SH(-).
gzgol 0\)/v (cfrectasave tPES tlszuea(asxéescmbes imgAPREnt ARpAigepn N 10 101RS, whigh 84. p<

01 Patients 5 2F

o bet el PSR earee) Fafin hot ﬁ%ﬁ%%%“ﬁ%ﬁ{nﬁ%?:‘%%%@ 4.6 vs. 45
E_Dgu(?s, 1IeIij|¢§ithéd EtEPED pi:rn@ryﬂﬁc)ast tTimer spfegmlen%fr@ﬂ 9% wemrnireated W%‘é@“asﬁizém%om in

i gure e rk_ass i havi ng hi ghl
over - oxprEBu Y R A o0 Pbbr L enas Bt gt b REE 2 TR O
magni t udgopflatdaRRNOWRKh &xpiess were dedred Rpecouins orwe dlsriedidsd by esobd FEUP was
predi ctabl e by 10FI SH CEP17 copy nunber. MBC patients with very high |evels
of H2T may represent a subset of patients with de novo resistance to

trast uzurgBie 4

Patient Characteristics
Characteristic Value (range, %) Characteristic | Value (range, %)
Total Patients 99 Treatment
Mean Follow Up 32.0 (11.8-72.3) Trastuzumab + 87 (87.9%)
(months) chemotherapy
Mean Age 55.2 (27.6-85.4) Trastuzumab only 12 (12.1%)
Line of chemotherapy
Hormonal Status First line 72 (72.7%)
ER+PR+ 15 (15.2%) Second line 17 (17.2%)
ER+PR- 19 (19.2%) Third line 8 (8.1%)
ER-PR+ 3 (3%) Unknown 2 (2.0%)
ER-PR- 60 (60.06%) Number of metabstatic sites
Unknown 2 (2.0%) <3 57 (57.6%)
>3 42 (42.4%
15

A sub-population treatment effect pattern plot (STEPP) was generated to examine the
progression-free survival (PFS) rate at 12 months after treatment with trastuzumab across the
distribution of H2T. Bins of 30 patients were ordered smallest to largest H2T. The results
are shown in Figure 14. A trend of increasing probability of remaining progression-free past

20 12 months was observed for increasing H2T. However, at the highest levels of H2T, an

abrupt decrease in the PFS rate was observed, consistent with a reduction in susceptibility to

trastuzumab.
Kaplan-Meier (KM) analyses were performed comparing the PFS of FISH(-), H2T
low (logioH2T < 1.25) patients with those of FISH(+), H2T high (LogioH2T = 1.95 and
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Whil e the applicants do not wsh to be confined to any particul ar

mechani stic theory, possible nmechanisns that nay account for the poor
response wo 20roassisgunab observed in this subgroup nmay i RCira$e009066295
insufficient trastuzumab increased signaling via formation of heterodiners
that are not conpletely suppressed by trastuzumab generation of C-term nal
f ragnent $I$H(+b‘,|&{22‘ iateahediae HER2pBS,HST X 10f5). tChl&oﬂthere identified by lowest ppat i ent s

in the ver H2T subgrou Ver aTag
assay. Bi'8 “68;}] ab%ﬂ“ﬁ@ﬂé%ﬁ Qe ahalysi. iﬂgé‘g%@?eﬁ m}s r?tgcgth ¥ atn?@o?r/géce li nes
that proguygig-, f}ezm@ﬁﬁémahadaaruigrbmxin@;slongér@m ﬁdtntpe)tldmesrvehqwas FEfOH: )D3 4,

p95. D8. 2 and p95. 1 was nmade on Januar 0 to r.can Type

Cul ture @?lTlléYYt(inS‘ﬂa‘(ﬂﬁSC@6i%§élmW%§%air ngﬂé@ 8%%5@@& arUall%nl a)

25under  GoRdild 88 rmﬁlgﬁ @ﬁbeﬁb’nc&dﬂ gepBy dﬁpﬁ&dnoﬁe&a{tb{an p'EhentsAﬂimVﬁe cession

nunbers for the deposited 11% ridoma cell |ines areﬁgggj? A- 9738
)

(p95. D3. ﬂSH(P)TNQ§?®9(f(1?$@® ‘E§ vafad mnlsoHRg -$68 %i\ge\gﬁlé%ﬂﬁ ed under

the BUdaqé\ﬁtanJ LN sndWEIn e 14, nﬁr%}mﬂlharfaﬁssh}l‘ {aearea Phifendnslitiuinbaut
restriction or condition released to the public upon the issuance of a

patent. 36vihg highlyloveatiuasd dHR20nH eporparfemiaapsordesbribey NePeithe are used to
11 um nat e LA I PYERbIID. & @reggiﬁq;ﬁogg}eao%omethls oRdupSyds pRAREDIY T he

practice aﬁaltare I'ncorporate erence in their entirety. CLAIM 1.
A nmed hod FO$ H/GERS Ucdpyqruenbelr MBqlpatﬁmﬁSf\ylthﬂ‘@r}t high svels ehldeT amad rpresagunt of p95

and/ or ﬁk? %ﬁr}‘:g)laex ;ngfcées;%ngresist etor{rggm&[ Lomprising providing a sanple

and deter CERRYT Or quantity of p95 and/or p95 conplex in
t he sanpl e. mhllétkr@tprn@fdomrea\snh tortg canfiidedrto anmttlcmar mgchehstiptheggnce

and/ or quantlty p95 and/ or p9 n

conpri si RESSH! Wﬁ%aaﬁ@a%i f&awctCE "gf%?l;?c)ﬁoﬁbre&%o eto Zuén a%eof% %%?ﬁtdﬁﬁﬁlés t he
presenceg @%q&%r Suaahdd y of binding conmpound bound to p95 and/or p95

conpl ex. he nmet hod according to Claim2, wherein the binding conpound

i s €apabl e of - spER{fdwhIrtsHBmAYi ng p9s5. 4. The met hod according to O ai m

3, wherein the bjndi0g V\%ﬂﬁ?@ﬂg%rﬁﬁﬁ@f IR BrAIMM@N thabRe Mot colmplelde et hod
according to Caimi4, erein the antibody was rai sed agai nst one of 15the

pepti des havi ng Smsﬁﬂ hyCgastizgmab 6. The met hod according to O ai m 4,
wherein the ant 'sg,%‘?e‘?é’ Q)%rtleﬁﬁﬁ%\_qlﬂ m&fts bGer@JdhbQ HERS pPY. oSl eetle by hybri doma

cell lines depoS th t havi ng accessi on nunber PTA-9738
(p95. D3. 4), PTAMSISS: igpig5:enshig) Haf dutpraworaoERIR) Somsitiye by e pPhe met hod

according to d rein the sanple is a biological sanple. 208. The
zé)d accordi n%}e{%ﬁéa%!l@ﬁ] 2, further conprising providing a second binding

corrpound,Biélhgcﬂmplsitsbi ndi ng conpound bei ng able to specifically bind the
bi ndi ng conpoynd bou and ete r or quantity
SRt 3%8%83%{11%%611(1 ro&ge h{é‘?’{x%og@gﬁ%ﬁtl@o’a%

of the second HPVE fesence and/ or
quant i ty rgkrréde hbiefhtis gS.0DO PP HIIOIS. benmppstm p9as ma&@onnaeumﬁ&@aofamthadu ng to

o 8, oL L BT A . SRR 98B ™ P9
25 under conditions prescribed by the Budapest Treaty. The ATCC accession numbers for the
deposited hybridoma cell lines are as follows: PTA-9738 (p95.D3.4), PTA-9739 (p95.D8.2)
and PTA-9740 (p95.D9.1). As required under the Budapest Treaty, the cell lines will be
irrevocably and without restriction or condition released to the public upon the issuance of a
patent.
30 All publications and other materials described herein are used to illuminate the
invention or provide additional details respecting the practice and are incorporated by

reference in their entirety.
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CLAIMS:

1. A method of determining the presence and/or amount of p95 and/or p95 complex in a
sample, the method comprising;:

(a) contacting a sample with a p95 specific antibody or a portion thereof, wherein
the antibody or portion thereof binds specifically to a p95 protein fragment having a first
amino acid corresponding to methionine 611 of HER2 protein, wherein the antibody or
portion thereof does not bind to full length HER2, and wherein the antibody or portion
thereof binds to an amino acid sequence as set forth in at least one of SEQ ID NOs: 1 and 4-
7; and

(b)  measuring the amount of the p95 specific antibody that binds to the sample to

determine the presence and/or quantity of p95 and/or p95 complex in the sample.

2. A method for determining whether a subject with a HER2 positive cancer is likely to
respond to treatment with a HER2 pathway targeted therapy, comprising:
(a) measuring an amount of p95 and/or p95 complex in a sample using a p95-
HER?2 specific antibody or a portion thereof, wherein the antibody or portion thereof
binds specifically to a p95 protein fragment having a first amino acid corresponding
to methionine 611 of HER2 protein, wherein the antibody or portion thereof does not
bind to full length HER2, and wherein the antibody or portion thereof binds to an
amino acid sequence as set forth in at least one of SEQ ID NOs: 1and 4-7;
(b)  determining whether the amount of p95 and/or p95 complex in the sample is
below or above a p95 cutoff, wherein the p95 cutoff comprises at least one of (i) a
level of p95 expression at least two-fold greater than control cancer cell lines having
basal levels of p95 expression or (ii) a level of p95 expression corresponding to at
least a top 30™-50™ percentile of p95 expression in a reference cohort of subjects
having the HER2 positive cancer; and
(c) indicating that the subject is more likely to respond to a HER2 pathway
targeted therapy targeted to the extracellular domain of HER2 if the amount of p95 in
the biological sample is below the p95 cutoff as compared to if the amount of p95 in

the biological sample is above the p95 cutoff.
3k The method of Claim 1 or 2, wherein the antibody is a monoclonal antibody.

4. The method of Claim 1 or 2, wherein the antibody is a polyclonal antibody.
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5. The method of any one of Claims 1-4 , wherein the antibody was raised against a

peptide having an amino acid sequence as set forth in at least one of SEQ ID NOs:1and 4-7.

6. The method of any one of Claims 1-5, wherein the antibody binds specifically to, was
raised against, or both binds specifically to and was raised against, an amino acid sequence as

set forth in SEQ ID NO:5.

7. The method of any one of Claims 1, 2, 5 and 6, wherein the antibody comprises one
of the antibodies produced by hybridoma cell lines deposited with the ATCC having
accession number PTA-9738 (p95.D3.4), PTA-9739 (p95.D8.2) and PTA-9740 (p95.D9.1).

8. The method of any one of Claims 1, 2, 5, 6 and 7, wherein the antibody comprises a
monoclonal antibody produced by a hybridoma cell line deposited with the ATCC having
accession number PTA-9740 (p95.D9.1).

9. The method any one of Claims 1-8, wherein the sample is a biological sample.

10.  The method of any one of Claims 1-9, wherein the sample comprises a tissue sample

or a biological fluid.

11.  The method of any one of Claims 1-10, wherein the sample comprises a fixed tissue

sample, a frozen tissue sample, or a tissue lysate.

12.  The method of any one of Claims 1-10, wherein the sample comprises a blood or

plasma sample containing circulating tumor cells.

13.  The method of any one of Claims 1-10, wherein the sample comprises blood, plasma,

or lymph.

14. A purified antibody, or a portion thereof, that binds specifically to a p95 protein
fragment having a first amino acid corresponding to methionine 611 of HER2 protein,
wherein the antibody or portion thereof does not bind to full length HER2, and wherein the
antibody or portion thereof binds to an amino acid sequence as set forth in at least one of

SEQ ID NOs: land 4-7.

15.  Animmunogen used to isolate an antibody to p95, wherein the immunogen has one of

the sequences set forth in SEQ ID NOs: 1, 2, and 4-7.
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16.  The immunogen according to Claim 15, wherein said immunogen has the sequence

set forth in SEQ ID NO:5.
17.  The antibody of Claim 14, wherein the antibody is a polyclonal antibody.
18.  The antibody of Claim 14, wherein the antibody is a monoclonal antibody.

19.  The antibody of Claim 14, wherein the antibody was raised against a peptide having a
sequence as set forth in any one of SEQ ID NOs:1 and 4-7.

20.  The antibody of Claim 14, wherein the antibody comprises an antibody produced by a
hybridoma cell line deposited with the ATCC having accession number PTA-9738
(p95.D3.4), PTA-9739 (p95.D8.2), or PTA-9740 (p95.D9.1).

21.  The method of any one of Claims 1-13, wherein the step of measuring the amount of
p95 and/or p95 complex in the sample comprises the steps of:

(i) contacting the sample with a p95 binding composition comprising a purified p95
specific antibody or a portion thereof, wherein the antibody or portion thereof
binds specifically to a p95 protein fragment having a first amino acid
corresponding to methionine 611 of HER2 protein, wherein the antibody or
portion thereof does not bind to full length HER2, and wherein the antibody or
portion thereof binds to an amino acid sequence as set forth in at least one of SEQ
ID NOs: 1, 2, and 4-7,

(ii) contacting the p95 binding composition with a tagged binding composition,
wherein the tagged binding composition comprises a molecular tag attached
thereto via a cleavable linkage, and wherein the tagged binding composition
specifically binds to the p95 binding composition;

(iii) cleaving the cleavable linker of the tagged binding composition, thereby releasing
the molecular tag; and

(iv) quantitating the released molecular tag to determine the amount of p95 or p95

complex in the sample.

22.  The method of any one of Claims 1-13 and 21, wherein the sample comprises a

carcinoma.
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23.  The method of any one of Claims 1-13, 21, and 22, wherein the sample comprises at
least one of a bone cancer, a brain cancer, an endocrine system cancer, a gastrointestinal
cancer, a gynecological cancer, a penile cancer, a prostate cancer, a testicular cancer, a head
and neck cancer, a lung cancer, a thyroid cancer, a urinary tract cancer, or a metastatic

carcinoma.

24.  The method of any one of Claims 1-13, 21, and 22, wherein the sample comprises

breast cancer.

25.  The method of any one of Claims 1-13 and 21-24, wherein the sample comprises

metastatic breast cancer.

26.  The method of any one of Claims 1-13 and 21-25, wherein the sample comprises a

HER?2 positive cancer.

27.  The method of any one of Claims 2-13 and 21-26, wherein the HER2 pathway
targeted therapy comprises a HER2 acting agent.

28.  The method of any one of Claims 2-13 and 21-27, wherein the HER2 pathway

targeted therapy comprises trastuzumab, pertuzumab, or a combination thereof.

29. The method of any one of Claims 2-13 and 21-28, wherein the HER2 pathway targeted

therapy comprises is trastuzumab as part of a combination therapy.

30.  The method of Claim 29, wherein the combination therapy further comprises at least
one of cytarabine, melphalan, topotecan, fludarabine, etoposide, idarubicin, daunorubicin,

mitoxantrone, cisplatin, paclitaxel, or cyclophosphamide.

31.  The method of any one of Claims 2-13 and 21-30, wherein the response to the HER2
pathway targeted agent is measured as at least one of overall survival rate, time to

progression, progression-free survival, hazard ratio, and/or using the RECIST criteria.

32.  The method of any one of Claims 2-13 and 21-31, wherein the control cancer cells

comprise SKBR3 and/or MCF7.

33.  The method of any one of Claims 2-13 and 21-32, further comprising;:
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indicating that the subject is more likely to respond to a HER2 pathway targeted
therapy targeted to the intracellular domain of HER?2 if the amount of p95 in the biological
sample is above the p95 cutoff as compared to a HER2 pathway targeted therapy targeted to
the extracellular domain of HER2.

34.  The method of any one of Claims 2-13 and 21-33, wherein the HER2 pathway
targeted agent targeted to the intracellular domain of HER2 comprises a tyrosine kinase

inhibitor.

35. The method of any one of Claims 2-13 and 21-34, wherein the HER2 pathway
targeted agent targeted to the intracellular domain of HER2 comprises at least one of

lapatinib, canertinib, mubritinib, AEE-788, HKI-272, BIBW-2992, or BMS-599626.
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