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Summary of the Invention

In a first aspect, the invention is drawn to a method of measuring and/or
quantifying the presence and/or amount of Her-3 and/or Her-3 in a complex in a sample, the
method comprising providing a sample and determining the presence and/or quantity of Her-
3 and/or Her-3 in a complex in the sample. In certain embodiments, the amount of Her-3
is above a first threshold, such that the sample is stratified as having a “high” amount of

Her-3 (e.g., either total Her-3 and/or Her-3 homodimers and/or Her-3 heterodimers). In
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RPS6KBI, Src, Chkl, ID1, EstR1, p27, CCNBI1, XIAP, Chk2, CDC25B, IGF1R, AK055699,
P13KC2A, TGFB3, BAGI1, CYP3A4, EpCAM, VEGFC, pS2, hENT1, WISP1, HNF3A,
NFKBp65, BRCA2, EGFR, TK1, VDR, Contig51037, pENT1, EPHX1, IF1A, CDH1, HIFla,
IGFBP3; CTSB, Her3 or DIABLO. In certain embodiments, the other biomarker can be
VEGF, CD31, KDR, p95, or Her-2.

In certain embodiments of each of the methods and/or aspects of the invention as
disclosed herein, the level of Her-2 expression in the breast cancer is high. In certain
embodiments, high Her-2 expression is a loglOH2T > about 1.14 - 1.25. In certain
embodiments, the high Her-2 expression comprises expression that is very high and/or
moderately high. In certain embodiments, the very high Her-2 expression is a logl OH2T
> about 1.84 - 2.21. In certain embodiments of each of the methods disclosed herein, the
moderately high expression is between 1.14 — 1.25 and 1.84-2.21 (i.e., >1.14 — 1.25 and

<1.84 —2.21). Or, other ranges may be used depending upon the patient cohort and/or
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Her-2 homodimers is moderately high and Her-3 expression 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 method comprises measuring in a biological sample from the subject’s

cancer an amount of Her-2 and/or Her-2 homodimers, wherein if the amount of Her-2 and/or

Her-2 homodimers is moderately high and Her-3 expression is high, then the patient is

unlikely to respond to the Her-2 acting agent and/or the patient has a short time course.

Additionally and/or alternatively, in certain embodiments of each of the methods and

aspects of the invention as disclosed herein, the method comprises measuring in a biological

sample from the subject’s cancer an amount p95, wherein if the amount of p95 and Her-3

expression is low, then the patient is likely to respond to the therapeutically acting agent

and/or the patient has a long time course. In an embodiment, the patient also has a high (or

moderately high) level of Her-2. In certain embodiments, the method comprises measuring
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complex; (i) a proximity probe that is capable of binding Her-3, the proximity probe having
an effective proximity and (iii) at least one binding compound, the at least one binding
compound being capable of binding Her-3 and having one or more signaling molecules
attached, wherein binding of the proximity probe and the binding compound within the
effective proximity produces a signal from the molecular tags that correlates with the
presence and/or quantity of Her-3 and/or Her-3 in a complex. In a preferred embodiment, the

proximity probe and/or binding compound is capable of binding specifically to Her-3 or the
5



conpound further conprises an anti body and each antibody can bind to a
specific epitope on Her-3. In a preferred enbodi nent, the antibody is

rai sed agaonsto/msszoof the peptides having SEQ I D NOs: 1P8T/tsg019@2128Drth in
Exanpl e 2 and shown in Figure 2A. hi a preferred enbodinent, the antibody
is a nonoclonal antibody conprising (a) a light chain varlable regi on
conpr i 8f lagst @DRothecBralyten dn@DRELegd iempodi e praxsmafs probeyand/grpi | D

NGs: 13, 14 an respec ion

comr 1 PR BB R SRRRG ebahoding Bt Rt taf Bt K3pHAR: Bkt D no.
16, 17oﬁmér-138 In bgsgreatd ¥Rbydinfnd /ins ara;lbaaapcisfamﬂl agarﬁs't bﬁmlyfme Pepiiddsng (a) a
| i ght chaln variabl e region co haV|nP sequences

as sethaypg ISEQ]II%E@SI DSNGESthQ“nE%Eé?{BPl?J? aﬂﬁé@%‘éﬁﬂf} E/’@P’;? 2hntn ypytegredeavy

chain y on r gg@g ces as
set for@hb CEIEB%’ 5 %%rh%&%ngpgﬁlbo t I vg 55 Pgi\{ ﬂa&%% {ré(rsgad

enbodi regiidn cdirhprlsang CRiy, GI3R? laad a’mRbhﬂyng\seqhertchsaasasm focthaic SBQIBguence
havi ng  SE orth in Table 1 ee Det ai

Descr | blﬁsgr‘ﬁ Iy gpd Eiaéeswféw%ly e %ﬁ%%gar@é%ﬁgeﬁ %}pylsmgﬁdﬁg} SEQ I D
NGs: 18pBthnbdCIBR3 %@%mge&{dan&éa ad @&lfenﬂuﬁeee D96k 6 D8RI, Rish&tvefyor the
I'ight and heavy chains, respectively. In a preferred enbodi ment, thé sanple
is a bawl/oga mhoelanqjlaetlbcbdy enpresfieg Qaédllghbdemtabletrhgoeampesmg a tissue

S BB T e e N

sanpl eres#é&u&elprﬁi‘d%)" £ReaRYRRSH FBAdble ié%fbnso@mn&n@mf (3R 2AJTWRI | SSUE
sanpl e referred embodi ment, e sanple conprises a tunor |ysate. In

a p][ ef baving semoeﬁsm:sﬁ@t fhortlhen%ﬂa Wﬂ@@ld@%r@@gwmcma pEfpred. 1n a
FF | FFPE
Pt o RP e Muneul S, SRMRLES AR L g MR SaffnGbI i i TE

sanpl eNOsi9 aadn! ef st feth ie Tabldil r(mtDetatﬂlae D&k@@do@rfoﬂhaﬁgﬁi aﬁdil‘ml\f? ckgiig, ai ns
circulating tunor cells. In a B‘ﬂef erred enbodingnt, the sanple conprises

cel | | TeaBectively, angfoe SEQ H NOws Hornet b2 as seidorth i dpblednseeBgaledquant i t ati ve
acr osspa e, 2%}8&% ‘Ili%ﬁ?'cﬂﬁghealv? cflaink exfe%ercﬁge mypd ﬁ%ﬂbegfeﬂngaﬁlmrﬂ&ﬁd%@am ¢

range s approximate I'n"a nore pre erre e wde
dynani sampgladea bivlegioaltsaiple. Sinl opgrefdrredemeasiimenty Gersaspipisestisshe sampleef er r ed

nb d th d f He
expr €0 ORCTTELATEPoREIeRb AP e IR S PEREATPB1or QEHES 19 3 s
sensi t LGt éi’ﬁbdd%ﬁéﬁt aalee%%ﬂe%)g tiRGERIPIS TREHratikdd érﬁb&fﬂ%‘ﬁt #2Qa AP0

receptors per cell as determ ned by accuracy studies utilizing
wel | chmraaﬁnzenﬂxwtxsslel samphe Inege¢isrrath dmbodissnt,ahé smpla gomgeibesad wgiaes such

ELI fl f d th t
Guanti 55aFe i ppterybaiBodient dus st EorkBRuS AdRet ER R ARE T4 o about
200, 00frcf@rRRinslodliment, elshmpleis an PFREQAM ?Mf@@l%ﬂﬁéu FFPHSarAiBi8S I £ment  or

quantity is sensitive to at |east about 10,000 receptors per
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 comprises cell lines. In a preferred embodiment, the measurement
may be quantitative across a wide dynamic range. In a preferred embodiment, the wide
dynamic range is approximately 2 logs. In a more preferred embodiment, the wide
dynamic range is about 1-1.5 logs in breast cancer samples. In a preferred embodiment,
the method provides a quantitative continuum of Her-3 expression. In a preferred
embodiment, the measurement or quantity is sensitive to at least about 1000 receptors per
cell to about 200,000 receptors per cell as determined by accuracy studies utilizing well-
characterized cell line models and cross-validating technologies such as ELISA and flow
cytometry. In a preferred embodiment, the measurement or quantity is sensitive to at least

about 5000 receptors per cell to about 200,000 receptors per cell. In a preferred
6



cell to about 200,000 receptors per cell. In a preferred enbodi nent, the
measurenment or quantity is sensitive to at |east about 25,000 receptors per
cell to avoun1028847000 receptors per cell. In a preferreacemdsedionens] the
measurenent is specific as determ ned using isotype control antibodi es and
conparison with conventional |IHC nmethods. In a further preferred

enbodi fivhedimans the mepsWremen 05 HEAHBY Y e8IV P %m@qsb@wtéﬁﬁoﬁ IeGEPLAS Pfc| ei C
acid an h I Hch ' ' ucl eic
et d, " GALleafbRl 00, As SREREH I ST £ oA RaAiodRtih e R RERRA LS T T

each ogheititpRdemsdive th at Ryhabout2s,000 reepairiparect] beakbdut 200j00@ rareptorsipdry and
produce the signal, directly or indirectly, %géough hybri di zation. In a

pr ef er PR BrdrgfemsdemRadampriolicmearuisrispe SR ?%%%@eddﬁﬁs&qu s
capabl g,6f, Qﬁt%@&fé%gﬁ?%@h h WithicBn¥&fional THE, Ae@b&d.er red enbodi ment, the

bi ndi ng conpoun e proximty probe further conprises an anti body
and each anin dbdyhdpipnefsrred embddini@tathe pepiitndyeprobe eanp3sesian aatipoéy er r ed
enbodi nept,. the anti hody.is r.aised agai ngt one of the. ti des havj ng SEQ
D Nosinda Birstgucli: aqtg ab the b Bs st B R ER qoBRGA ) GnIA Ser AL

pr ef er pede Rt WRRLin thd@rsPitd M d¥cdnd ricBRNRGHO4H8 kofipld ¢8RI Sing (a)
a light chain variable region conprising CORI, CDR2 and havi ng

sequenoctbsr agl alde td aylridizatoSE@rmnaDs efftativelptosimityl®d predpescthe vighgl, and (b)

a heavy. chai n.vari abl i ) i Si ) d.,CDR3 .havi
seque\rllglégché !sors‘é 1rtlfc tﬁ“é@%&%@%%ih%g’,re f‘?e%%%%gte%hﬁéD(g?)fu\?gt\P/';P?&aend/ or a
nonoc| giBbr BIRdihP 0sip&RIIIE cepabl: ¢fMindink kEdtificligite Hep3i abherefegédn conpri sing

CDRI, CDR2 and - havi ng sequences as set_forth in SEQID NGOs: 19, 20 and
21, resipbedimeat.yhe bindingspmporad eyd/enihe Aroxapitypiobe fEHICHEOIBRISS A%i ng CDR |

CDR2 apd-: Vi . i SBQ d}lgé' , 23 and 24,
respec%&%@%cg%%P%@t@g%%ér%bodﬁlﬁan%r?kggé{%ﬁglﬁ?igbgég I's P%é anti body with
Ehe anémboi&iﬁgsilt,sthqaﬂuﬂbmiyh)av?isgi é‘ﬂ}nh dlt Ianré]\l@ﬁ theg)eﬁ’ﬁdeﬂnmﬁﬁg SEQ MNOs: i1r8,TiabI e 1
see Detail ed Description or the light, ap eav aj ns, respectively,
and/ or aSEHieHh Nkxamplegandishox iwdiigpgrdty {ha Piadpged cmbeiling BF| o

Descri pti - f { S I{;&% {; B SREeHId ) a-preferred
enbodi %eidrll)'(ta H} %Shace}hglté%dgl ig{s%g@&goo ogﬁga(ﬁygg%%l’cgéﬁ?n a ﬁlbt\rég%p}eﬂrcf)}eﬂdfmgm odi nent ,

t he sa@plRd, i CDR2 and€DR3dmvplgseqliencas py st dorthein SEH IRINGH3, dhedsldopl e is a

fixed sanple,. a f en sa e or .ag.lysate. In.a rr nbodi t, the
sanpl erﬁsg&é“’{eb’nﬁ?é @éﬁg?eéwnﬁl?l’é Vﬁ?%?18¥9gé%‘1 %%B%?lﬂg hﬁﬁt’ m%‘?gﬁ@a frozen
tunor b SeHRqRaBRs & set forh iR SEEID RtsaBD OTlAETY, reshORive BRI PorGiBhdcial a
tunor |ysate.” In a preferred enbodi nent, the sanple conprises a breast

cancer agihedly eonmprisingyad b dghechaanbaiibieragion ¢pmpraspg €DRL &DREFPE sanpl e or

0L U0 e S TR oAy SECTE LA AR S AR Fo 2, 1 000

sanpl en&RNthAiN $aBAbl€ tgaini ddgnpridBICIORN | GDRR And ODRES Bivisequences as set
forth in SEQ ID NOs:22, 23 and 24, respectively. In a preferred embodiment, the antibody
is the antibody with the amino acid sequence having SEQ ID NOs:9 and 11 as set forth in
Table 1 (see Detailed Description) for the light and heavy chains, respectively, and/or SEQ
ID NOs:10 and 12 as set forth in Table 1 (see Detailed Description) for the light and
heavy chains, respectively. In a preferred embodiment, the sample is a biological
sample. In a 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 or solubilized FFPE sample. Ina

preferred embodiment, the sample is a blood, plasma or lymph sample. In a preferred
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enbodi nent, the sanple conprises cell lines. In a preferred enbodi nent, the
nmeasurenment nmay be quantitative across a wide dynamc range. In a preferred
enbodi mrenwQ 20tvssd7de dynanmi ¢ range is about 2 |ogs. |n acmarseoipnefer r ed
enbodi ment, the wide dynanmic range is about 1-1.5 logs in breast cancer
sanpl es. In a preferred enbodi ment, the nethaod provides _a quantitative

cont i né@hpéﬂn%ﬂh%b]éﬂ‘ﬁ)@é@@wanmlﬁ eonfsyisy Gcplgiing CeHsn D a prederradas ur enent
or qua o0 about
200, 0og it S AEbleBnirhisdl 1A%, BEAUCIHNULARRARLR, BoBftasifilent 1)

wel | - chayaetcpantztedve:ajrbssla wilenlydahig range. dmxsprefmieddafaodgndm,ahemmngl es such
as ELISA and flow c oggté)t/. In a preferred O{ébodl e neasurement or
quant i fyRANICIAECTE ARRUL Ingqaprepeisired 6P Wlﬁs YR#EPIC Bgeabout
200, 00 JeaEPI10% BoREH bkt canlcé‘r Sntf1&f A Lste %H%‘&@n%’d&meﬁ@ﬁx&ﬁét%’dﬂe”e”t or
gquantity is sensitive to at |east about 10,000 receptors per cell to about
200, Ooprqvaimpttqnasup@we@emlnuum oakbréf@cpmdognbwpm&med etrﬂpedmrsuhearrent or

guantity is sensitive to at st ~AR0 tors.per.ce t o about
T botrePuReREm Rt iy §sEhsiti ap RaRabod RS edsPERbe SESAEEL: crant s
speci f 60,860 Q&Eﬁfo’ﬂ% elﬂ)hsQﬁtéi‘ﬁmh&%ﬂ&%u%tsmleﬁm}lzm@bv@ﬁ cﬁﬁh‘éet‘éﬂﬂ&ﬁr Ison
with conventional I'HC methods. In a preferred enbodi ment, the proximty

probe edhiine medels and eepss-aligativigdeching oglr@swah es BRIy end faucayiemety.elny and
the at, BF&%Ee&’é}Sdel&% %BCI%%@S%F&QGIH%? gB? &%El‘ﬁv@"&l %018% %b&&gs"‘oo%t tached

to the ound eavab ge, where eavabl e

i nkagfecepmrsbpercaeﬁavadow 200 o0 feeelﬁtbfsap‘drlc‘éﬁ mn@mraﬂehyd eptbodimgémgha si gnal
that correlates with the presence and/or quantity of Her-3, In a preferred

enbodi MEATUrCIER OF |dBaRI, &3 1%1[%6 fonad/least phawdil AGO0 svrsBiortPGreell fpzae of
bi ndi ng, d(ﬁg(ggx'/e é&&lﬁi% r &, 'IEB Peferr é}nl?&ﬁ[fn@ﬁtrﬂlgn?m}ngﬁp&’qata{&?% ki ndi ng

conmpoun proxi m y probe furthef conprises an ody and each
ant i bosbnsiivads at least ablodtf 265, ¢t reeqritors per cell tdeabo8t 200M0Q0 jeceftersiped cdhbladi ment ,

t he anti bad s raj.sed ai nst one of the peptides havi SEQ | D NGs: 1-8,
e sot & PEeed GbSiREe 15 THrry SRR A R Betsiiner 0% uBE A
enbodi giiol ahtliSoBEY AODMptisdn 'mﬂp&irﬂf@ﬁtﬂloﬁﬁl}lmq&h%%m” si ng (a) a |ight

chain variabl e regi on conprising CDR, and CDR3 havi ng sequences as
set forth |InzSE@f¢1frd\ﬁmbocllalenn,4h@pmxnﬁltyme@:we@mpmeyaCéawlr(gz)mhe Heavy chain

b t
orth 1 S50 A By Blondy SafThe g o nd e e P B S P R c ol
anti boﬂ%le@ﬂﬁﬂhg§étﬁ3hdd&b tlee Bih@ig c@xhpmmd\wa abdvable eiakare, GAsRI thé Bigaabld , CDR2

and havi ngﬁsequences as set forth in SEQ I D NGs: 19, 20 and 21,
res pechmkagp jnay be¢leanyd withimihg affestive proximiy rededing a sigmal thet eyt . COR2

d
a0 Oy bR i 38520 PR i, R v o1
t heam probaahd/os &itdeme eoripotindds &ipablelof kRl @ﬁdﬁ&én}a@ Het3. flaatpheteted abl e 1

(see Detail.e
embodlrnent the binding compound and/or the proximity probe further comprises an

antibody and each antibody binds to a different epitope on Her-3. In a preferred embodiment,
the antibody is raised against one of the peptides having SEQ ID NOs: 1-8, as set forth in
Example 2 and shown in Figure 2A. In a preferred embodiment, the antibody is a
monoclonal antibody comprising (a) a light chain variable region comprising CDR1, CDR2
and CDR3 having sequences as set forth in SEQ ID NOs:13, 14 and 15, respectively, and (b)
a heavy chain variable region comprising CDR1, CDR2 and CDR3 having sequences as set
forth in SEQ ID NOs:16, 17 and 18, respectively; and/or a monoclonal antibody comprising
(a) a light chain variable region comprising CDR1, CDR2 and CDR3 having sequences as set
forth in SEQ ID NOs:19, 20 and 21, respectively, and (b) a heavy chain variable region
comprising CDR1, CDR2 and CDR3 having sequences as set forth in SEQ ID NOs:22,

23 and 24, respectively. In a preferred embodiment, the antibody is the antibody with the
8



Description) for the |light and heavy chains, respectively, and/or SEQ ID
NOs: 10 and 12 as set forth in Table 1 (see Detailed Description) for the
| i ght andwbeawyoss4tai ns, respectively. In a preferred enpotiusen/02t28e sanpl e
is a biological sanple. In a preferred enbodi nent, the sanple is a tissue
sanple. In a(ﬁéeferred enbodi nent, the sanple is a fixed sanple, a frozen

sanpl ea@inoacidsequence having PEQAPNQH apth bgshetiorth im Eable hisee Detatled t unor

sanpl e . a. j 1 Yago! NI . hgsue
anpl oDepliicR) Brihe oA EBsins PP SMB Lol ForsnQTBMOLTRRa 12 8812 |,
a pr ef es¢trfedh énibadde M sde Detaded Bepdriptioanfuritiselgla ahd dasty dancerespaivbly. 1 n a
preferred enbodinent, the sanple is %n FFPE sampl e. or sql ubjlized FFPE
sanpl eln?ﬁr%fe‘ﬁ?‘%f:’é‘??@‘&"% 85 #ERke IS f é"lg&‘ﬁg\ wRle. It BEdCeH asma or | ynph

sanpl eem'deﬂnQ{tf’til@rséxflg}squ}%(?ﬂisﬁ%hfpéé.?gldepfn%?é}re‘arenﬁ’&ﬁi%ﬁ&éﬁﬁghﬁgf&@taai ns

circulating tunor ce na pre enbodi nment, the sanple conprises
cel | | finedsarhpleza fioednesangde er Goateein a préferredambodiment, thasanyge guant i tat i ve

across_a w de mc range. In.a preferred enbodi nent, t.he w de dynam c
e M PSR iR e e b R o e tiiof HES BRS¢
range hrBARYY edibddindiR e sBmple@hpil GeimsARRBAES In 4 PreferRiBdibdddent,
enbodi nent, the nethod provides a quantitative conti nuumof Her- 3

expres ﬁie@ﬁmpﬂmccarllmsgs ebresgt eamberdiampie. | Intajaeivned ﬂnleﬁémpntoﬁéle quapleistap i s
ity o1 1000 .2 0
sensi t gf EE %%p&tg or feongtsﬂl%gﬁ‘gﬁ)% s%réxgleg?ﬁ gg%egér?ed%%{boﬁgrllent} tgf ?ﬁlrﬁglfe 1§ Q 810%8,

recept y racy studles’ u ny

wel | - chremaioeymsitdseeple. [ Dpref@ee] Snivotimentots-biad cipldsing sir@plarehaims es such
as ELI SA and flow cytonmetry. In a preferred enbodi nent, the neasurenent or
quant i ejculaiingdumpg golle Ing preferrad embegdiment, Sigsamplecepipbises gdlrlineg) g o about

quanti By LR gh. B b e bl B G A e M B AR o

quantity Is sensitive’to at |east receptors p

200, 00th # predrt@al @anipeiiment, the wide aypareicaangdis abbwad lopt In 4 tnerapaturegdnent or
guantity ia_ sens'tiv.& to at. | east, ,%E»O“t iS 000.receptors per cell to about
200, 008mPadiEhythe gade dupgmicirgnge i5abpat 1-d o logh GubrrarhcantisamplsudBaent i s
Speci fgfef&?edj@rh%&ﬂrﬁﬁﬂ thY A M0 b S RicY RYuaRHali 0 catidRadbeleARd conparison
wi th conventional THC nethods. 1n a second aspect, the invention is drawn
to a nexprestidnon d@rafemidhémiodiimenththe naeasuriejnent orwjunhtity icsemsigive icsatlléakel y t o

respond t atment with tar era for predictin time course
of di sg%@glgﬂ(gfqup{z)& P& Hﬁetaﬁﬂgteiﬂg&@:rgﬁggﬁs&e{ﬁc aaggﬁegﬂin%fiégm event in
the ti geoussir $€died uﬁlli\ﬁn§ URlilehhara2tct 288 88l lifOMOUERIaNd cPRISMlilatthe N @

bi ol ogi cal Sanple fromthe subject's cancer an amount of Her-3, wherein the

met hodtechnelegien seaht asd-ISheandelew cyfomesry- In ajpreleaed gmbodimsdithent s, if the
21 kst bl ROREH e bRt A3 U L ooB
| ow, t heo,pad reptors pecdl. | Inkeepr¢ fdreed @shaiitich) tHehfedsarapaineor iatiapy. | n
certal Qensitive to at least about 10,000 receptors per cell to about 200,000 receptors per cell. Ina

preferred embodiment, the measurement or quantity is sensitive to at least about 25,000

receptors per cell to about 200,000 receptors per cell. In a preferred embodiment, the

measurement is specific as determined by using isotype control antibodies and comparison

with conventional THC methods.

In a second aspect, the invention is drawn to a method for determining whether a

subject with a cancer is likely to respond to treatment with a targeted therapy, for predicting a

time course of disease and/or for predicting the probability of a significant event in the

time course of the subject’s cancer, comprising measuring in a biological sample from the

subject’s cancer an amount of Her-3, wherein the method is dependent on the level of

Her-3. In certain embodiments, if the level of Her-3 is high, the patient is less likely or

unlikely to respond to the targeted therapy. In certain embodiments, if the level of Her-3
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enbodi nents, as as described in nore detail herein, the therapy is a Her
acting agent. In further enbodinents, the therapy is at |east one of a
Her - 2 actwogosgssi7oor a Her-3- targeted agent. |n certaiPoTaisbadiorest s, the
amount of Her-3 is above a first threshold, such that the sanple is
stratified as having a "high" anmount of Her- 39436'9" either total Her-3
and/ or isHiew thetpatisat Weneredikghoto eapar thdhetasertae therapy dngsainenbodi nents t he

first f d I
o 3 VPR, SRk Seschtbel B iyt el ity ety B Dudachn@adlfl. 387 5 1 0
upon t fiﬁﬂﬁﬁéhﬁ@ﬂnﬁ@h@ﬁhe deedr is tahkast @i (ff aclat-2 aviiny ade@k bga Mm—Bt— ored. Thus,

each of the threshold val ues _and/or threshol d ranges described ?reln may
vary biprggied egentslny ‘Z?&aﬁh‘?ff@o‘@mm@s thegpnopnt of Heg-| 18 2oy pfrsgresholdess on” a

l'i near \g;lia ?toseagrﬁglqu S?a@éeé% bo% g{ A amofntHAIBLb €L ol Qﬁﬂelitbﬁl specific

ranges rern Yoor | ess, or by~ about 15% or |ess,
or by HbeodtandGfoHer-3 kemoedimerbyndlbotier-3%etarodiesss). IIn sampreailmrdnredntemltﬁodl ment,

e BB AREEE P LRl FAIEST SR P REST RS B Sarcer

phar ynggaly taanaRisholda e, 8eHek farfpRD &Ry beaiseR m@g&ﬁilngaﬁ&eﬁm kiR @dhoR | 1 ary
tract carci nonw, chol ang| ocarcl nonm, gast rrc cancer, endonetri al cancer,

gal | bartioethe signiGeant sq@m:r’mug memtomdrlihlmmfb@f tbaslaleslméd Ival@ari; @mdvf@lma In a

f d,e di
P eoet FRERE et serbaT nel S8 xaarBY st b RSB o FO8 PR 8 sEI8 T

enbodi fR1brs 23%r 36K R 1S o€ 30416 (i.4. Sbed< HI8Ys Ard@@ i blioy & ZB%@ﬁialléﬁﬂh@ﬁ fhe I N a
certain enbodi nents, the breast cancer is early stage \}é e., adjuvant)

br east SResHieanges diselasadhareingros dyrabonhdeh, OTAQSSn@t‘@)d 70 Phleé%lof B¥n
enbodl gﬂao%tt%ofyt QxeleF?topB? agg ‘%%‘?? get ection of other biomarkers in the

sanpl e exa |omar ers such as Her-2 and/or p95 may be
neasured. Ona ptelfmecbd:mbmlkmns, thelsilbjest’ scancéras dteaseasicenrolopéctdlOXM , PRAME,
Bcl 2, STK15, CEGPI, Ki- GSTM , CA9, PR, BBC3, SURV, GATA3, TFRC,
YB- |, E59PE)> OWRINBCANRPSh iier a@meer, privalg fﬂnce@msmay;?l lemg\giincety| Ap, Chk2,

e . S PRSI Egs St efaiS S B0 eea (R H??%é%l%%%mf’sz

EPHXI cdrEilnAmaCﬂhdblangﬂbdﬁhanorhG-gBRﬁp cKSB entfanSriel caDbexBEall bladder eartcar, n
enbodl ment s, ot.her

mar.ker can be V. or Her-2. In
cert ai ?ﬂu@WSBﬂF ‘r‘ﬁrg‘nomé)r%é\sﬁélcehfcaﬁé?orﬁa gb?@‘éegm gl ?rﬁg)il’?‘?fgpeﬁ’?égeét cancer is
hi gh. édi)éé&*st@h&reiﬁb%'st@dﬁ%& kUl Sk sy R0 B XIIa8SRHRA, dclorclaPBhfdde §r > about
1.14-1 I'n certain enbodi nents, the hi gh Her-2 expression conprises

expr es@vamntclaat:en dn \aeqryfemeg eavhodisnentashie subjest y chiraghis 4 Iderczpesifive eedsbdi nent s,
the Vera¥1ce '. %] a'Certaif em)f)%{iﬁr%esh'tso ﬂle Brefst cancer is early stage (i.e., adjuvant) breast

cancer or metastatic breast cancer.

As noted above, in certain embodiments, the method comprises detection of other
biomarkers in the sample. For example, other biomarkers such as Her-2 and/or p95 may
be measured. Or, other biomarkers such as can be at least one of FOXM1, PRAME, Bc12,
STK15, CEGPI, Ki-67, GSTM1, CA9, PR, BBC3, NME1, SURV, GATA3, TFRC, YB-],
DPYD, GSTM3, RPS6KBI, Src, Chkl, ID1, EstR1, p27, CCNBI1, XIAP, Chk2, CDC25B,
IGF1R, AK055699, P13KC2A, TGFB3, BAGI1, CYP3A4, EpCAM, VEGFC, pS2, hENT1,
WISP1, HNF3A, NFKBp65, BRCA2, EGFR, TK1, VDR, Contig51037, pENT1, EPHX1,
IF1A, CDHI1, HIFlo, IGFBP3; CTSB, Her3 or DIABLO. In certain embodiments, the other
biomarker can be VEGF, CD31, KDR, p95, or Her-2.

In certain embodiments, the level of Her-2 expression in the breast cancer is high.
In certain embodiments, high Her-2 expression is a loglOH2T > about 1.14-1.25. In

certain embodiments, the high Her-2 expression comprises expression that is very high
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| ogl OH2T > about 1.84 -2.21. In certain enbodinents of each of the nethods
di scl osed herein, the noderately high expression is between 1.14 - 1.25 and
1. 84-2. 2IwQi20®/083470. 14 -1.25 and < 1.84 -2.21). O, othecTnasages2rmy be
used dependi ng upon the patient cohort and/or the significant event being

nonitore Thus of _the thre | d val ues and/ or t hreshol.d ranges
descri B8 Oﬁé}‘@ie}?ﬁt‘?llé{j“%r In gsytaghergpo %‘I@HFS@ theuvary dughy HpsZ eXpigssion gip scal e

and/ or 1Ao7 L 855uNs2.1b NCA 6l @m()bdr?ne é)sféacﬁ%%ﬁ@@%fodéaﬁfc%e& 25%

smal | er Than the speC| i ¢ ranges di scl osed ereln about 20% or
| ess, herebxy thd oodlediély tiigh egeessam isypebiogmmt 1. 1@%1025 dtreisk84dr2 b¢.ecabbdut4 5% or

| ess ai odi.nents, the |eve f 5 ma e eval uated as
o ther Hrghatd <l 2 Predoe SUBotRdRs e bk oeidine BBty RAREL f or pos
is a tebmrt Qgcﬁoi"ﬁie%‘i’grﬁﬁceﬁlt%ﬁ/elﬁ &%é RldnAotddNERAs, 26EH @th@'ﬂﬁ!re@hdl@WaRt%§ val ue
is below this threshol O, other ranges nay be used dependi ng upon the

pat i enanréfohdn@sl@&rhrmg% Hescsibgh heteimmay sasnby beoutd. ningi urdised lessions logach of

ne thteshol d of ;L hreshol d b
about 2608 appEeece BRI RER L Ce PR b RR e R i Pty Tt

speci f ltlfanrtﬁé\ gpscifie 4lges eiécla»eé&hér):m) Ofr By aliud 02668y, of BE abowr1 39y opbout 15%
or less, or by about 10% or | ess by about 5% or less. In certain

embodi M5RLQ bYi #bouh 0YeeardpsspPr PIéF‘BOlE 578 Opigsh, the patient is less likely or
unlikely to t if the
ovel Sof oG REBRCA ko AACAL IGRELARYY mal LER ARaSSRANL igh B

t ar get dav. tIh@l’oﬁﬁ:yemlbdﬂlmentsahcﬂ ﬁesmlmdshrﬂd tvaluetbepQﬁsrealmal |p95 &ahkerofae or hg

agent . certain epbodi nts py .i.s at one of a Her-2

acting® é@w laﬁara?%@) %Wg)é?é %@P Wrﬂu%thr?%m@ﬂ QraPHeEFRSaT Mt s, the
et hody,g QeRy &aﬁ:ﬁd h'tHéJ ét'ibrﬁ‘ th&Jt Qﬂ&/%@lhéﬁ%ﬂih@arft%@@ﬁt%&%@hﬁ%hﬁ&ﬁeds cancer
an anount of Her-2 d/ or ﬂe honodi ner s erein if the anount of Her-2

and/ or Thigs,<2acl ofrﬁm thmsholldwailmrd elndztoe Itlyrekhajd rangss descridedhpraas siayrvarg by ow,

then th ti, is,.likel res 2.actin nt and/or the
pat | enbONGLSYE POIRSS Ciebécoas Laaradh SRUPE 331 6 ABBLT AL Lhe reirdered

conpri aﬁﬁlo@@&ﬁéi’felri)goﬂy o diit 20 oDbCIRLs, %@Eﬂj"aﬁoutr FH%ToP?es&tHﬂ%(‘éboﬁt tancsr an
amount of Her-2 and/or Her-2 honodi mers, wherein if the amount of Her-2

and/ or leserorbytebestipteerdesss noderat el y hi gh and Her - 3 expression is high,
then the paix*]gg'r%alr'l% %glflfn{l(eenltgl if ﬁlerlg\%qoig{&:r% i3 hggl}l_@h %ac}? MG %sal%?e@t and/ or

the patient has a's course or "a erna¥|vely in

cert ai Oniglcdlpeh respoisd to the tﬁg&ﬁwdh@am@r Irﬁ@e&tmaﬁmbdlmmsj ifthbileled 9f ERL-3sanpl e
fromthe subject’s cancer_an anount wherein if the anmount of p95 and

Her - 3 BpWe th Ratienkisimpoye likebnto 1gap sk qOéh% targetpd theargpst dnresEignd t o
thet hegg ngsgﬁﬁé}ﬂt ke ﬁx%fdp%s 3982 ARG ABEnt! B BALH A M b AR efts! BB IndrhPiscOUr S€-

In an
at least one of a Her-2 acting agent or a Her-3-targeted agent.

Thus, in certain embodiments, the method comprises measuring in a biological
sample from the subject’s cancer an amount of Her-2 and/or Her-2 homodimers, wherein if
the amount of Her-2 and/or Her-2 homodimers is moderately high and Her-3 expression 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 method comprises measuring in a biological
sample from the subject’s cancer an amount of Her-2 and/or Her-2 homodimers, wherein if
the amount of Her-2 and/or Her-2 homodimers is moderately high and Her-3 expression is
high, then the patient is unlikely to respond to the Her-2 acting agent and/or the patient has a
short time course.

Additionally and/or alternatively, in certain embodiments, the method comprises
measuring in a biological sample from the subject’s cancer an amount p95, wherein if the

amount of p95 and Her-3 expression is low, then the patient is likely to respond to the
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patient also has a high (or noderately high) |level of Her-2. In certain
enbodi nents, the nethod conprises neasuring in a biological sanple fromthe
subj ect ' swoanoers3etn anount of Her-2 and/ or Her-2 honodi merdais2eteeesn if the
amount of Her-2 and/or Her-2 honodinmers is high and/or noderately high and
Her - 3 expressi on and/ or E% exgres,si on is high, then the patient is

unl i kethgrapeutiesdlyeadng eenhandierrthopationt s ad@é&g sarwe- lppe cppelismnt kb a

short ] e, 1l I ' , r is at
oast BHIRHERUPAC v G ROEEELTARTRATLIRRL. LA GREIERPY, °\ 2
fam | ynietodebagrisgantasuSnginabivlogical sasipigfretnathg eitgett agemnder ah amaungrodf er r ed
enbodi nent, the multi-targeted agent is a dual  kina iphihitor. or a

bi spechi-é 2a%or Bsty homﬁan%faéﬁr Had LrEBEPHR e 2B ?Per-gﬁiowﬂf%?faét ed
agent h%htah%y Hﬁ)‘dﬁ%ﬁ:ﬂ% gi%ﬁ%hﬂ @Iep&%&g%@gi&ﬁ’éﬁwatb%l&P%sﬁ&?fsq{ié@‘#hé?ﬁﬁ@d' ment ,

the at ["east one r |'y-target agent 1s at [east tw agents, wherein
t he at pateasts unhikelgge rasporal to thmHen? actrgagelat and/dr dhayeetiedt Imsacbbw tiale

anti bodi es and/ or EGFR-targeted nonocl onal anti bodi es and/ or an EG-R and
Her - 2 &RI4#° ki nase inhibitor. In a preferred enbodi nent, the nonocl onal

anti body i sy 4 @%Mém&aboaim@t,ﬁg@ta@gé@@ YRR dis e Mast e EGFBnliRraeiasd

monocl onal antibody is cetuximab or panitunmumab. In a preferred enbodi nent,
t he duagenki hesprefertaduimbmdiment, thedldrdamily dangeterd agentdy a guilty orisbiglé-n a

preferred_ enbodinent. the tar ed [ | Her -3 .or 3 _signaling
Pt e BELEd Rk ghe broteed SPERARIcaly B BB ie Tkt B AR Liag O3
si gnal inkgbiftorwaisperifeitibodg e M aipsefarrt@ embotinat] the dMerdamilbaghpeted Her - 3
di meri zation inhibitor, a Her-3 phosphorylation inhibitor and/or an

i nhi bi egant & trestyaymab, Lapgtaih ergpesaizAma)- ke apesieged smbedinsrinthe gelegsloup

. . ent
ke ; RS Btof faity o @Sl ng B Fa 08 (¥ ings: whitoh e 16861 £ SERASHTGH
l'i kel i olemsret erkirinegetedsingmodorzhmitibedieniand/« EdR-targdedinonstleanabardibbdisur vi val
rate, ti i on, as._di - f ival , j on-f
S vi vinorgaok Rl e i FoasnbbTPe dpanseionss o Ruer e RtotITal [ o 10
a pref &r{t{b%%ﬁmﬁizﬂﬁﬁl}): I ed A SRAER! the BAM 120888 hidnéelohal det er mi ned

by I HC, FlI CISH, quantitative nmRNA, a hybridizatiron array, or

VERAT Agtibody lis cetupimefbeon reaitemvotbdn &, prefeired embodugenthise dualdinasé inbighito8 i s

erfornmed using,lHC FISH,. Cl SH quantitative hybrj di zat i array, or
CERaT bRt o e oo b BRI i Eimig B8 P apSiabisd els" *
det er npNiIeE3 khahlide paiinaG tactise afddti &t 8 @refbirbd 8mbedm7enaht Hey 8 Gangey t hat
is unlikely to respond to treatnent according to a nethod of the invention,
t hen asighalingpathway tasacted egtnids p bfeat3 mpnedhenaf andihpdy aitle Pt dimarietion
adm ni sterin 0.t he subject .an, effective. i r erapeutic
agent . 1“&?1 %op %ﬁ%‘f‘ sh 8%1%}0{}11%%}?8 @H@@Oﬁtap%r ?%mg@%gﬁagﬁgg%gg{l %ll%gg)gglr‘?%apbodg t hat
bi nds {nemiter sekcted from the group consisting of PI3K, Akt, nTOR and ERK1/2. In a

preferred embodiment, likeliness to respond, likeliness to have a long time course and/or

likeliness to have a significant event is measured as an overall survival rate, as time to
progression, as disease-free survival, as progression-free survival, and/or as objective tumor
response using the RECIST criteria.

In a preferred embodiment, whether the cancer is Her-2 positive is determined by
IHC, FISH, CISH, quantitative mRNA, a hybridization array, or VERATAG®. In a
preferred embodiment, determining the level of Her-3 is performed using IHC, FISH, CISH,
quantitative mRNA, hybridization array, or VERATAG®.

In a preferred embodiment, the method further comprises determining that a
subject is afflicted with a Her-2 positive cancer that is unlikely 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 a different therapeutic agent.
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In a preferred enbodi ment, the antibody is a polyclonal antibody or a
nonocl onal antibody. In a preferred enbodinent, the antibody is a

nonocl onavoanto/dsedy. | n a preferred enbodi nent, the antiPbodg2018/02e2865ed

agai nst one of the peptides having SEQ ID NGs: 1-8, as set forth in Exanple
2 and shown in Figure 2A. In a preferred enmbodi nent, the antibody is a

nonocl onal Hhet pe@ntheiimyengon i) drawnteyp puified antibedy st dinds de B§™-3onpri si ng

CDRI , ' > ' 5 , 14 and
5. 1 olbRpeRfd b e SN e SRR Db S bR e oo ohe
CDR2 aitla pildR3rddaembodiraanuhe estibodg iseimohocldiml iantitsidy. [iva Neaferréds, 17 and 18,
respectively; and/or_a_ npnocl pnal antibo conpri si.ng i ght chain
vari abF’é&/’P@ﬁieBh %WPPQY KJ2eesagamsipee %fﬁgg Eﬁﬂﬁggmuiﬁgséé@gﬂé%g' & set
forth i HEQ0 . : S tq a ain

var i abFé; fr egl o]%;( C rrcf)% %g‘lﬂ ﬁlg&vc%%g F?g(jc%:R%géﬁg%glgé%hﬁg&?{r}g)dggéﬁéﬁlgggﬁgg&?et
forth ism @Bqo¢IDnN@ERtiPAdy 28marisin@42) a kgipebrinvalriablel mgimnmoefpeismedCBRbodi nent

NGe - 6 B ind, Erhita ettt el A TSP RIPAPsTS AT s R B Y e
NGs: P Bg"
For L h B R aaer I B ony. Tor el gt asd Hedey cha ns.

r especad seéforth iRSESY TNt 1i6pl 7 el b, reshectivelainsdyes amhepackonal alibody t he | evel s
f Her-3 i . i b - | j . , Inc.
*h SevermpriERTy Bl AR SpliR REndontl ils CoRY. FIC hnd EERIUNISET 0

cel | s) sdquensdsestsedfonihtin SBQ HERIO XY, €6 9ha 121 yRSpative[INend @) athebey Elgiin of t he

expression vector is described in Exanple 1. One clone, 293H3-Cl one 1,
expr es¥&ipbh; mweiqnesamprising HPRY SRR ard SPRSMavingseqyencssas §et fogh ifse in the

Tuni SEQIENG S 2R A2, RDEn e Y Cpe it eI R R T °

L GSAL ShifiHoNRPRANBEShiISPaci eeguebecd\N@avizy SEQIBAVNOQRHEBIALITRYERL BiFth iBSHGbledl NO 3
i's VGSDLSASL CPLHPVPI ; SE D 4 i s CQGP \PHVHYARL - SEQ I D
NO. 'S (%65 EEVELEMBERPEIDAEARS TEPE ey SBUFS (ERPEIWFIY FRRAND SEQ | D
NO 7 NoHFPN R FRMNMERTI TaRBd (SEDLIPDBcriftidd P NE@3ht addReRGPt | de

sequences represent different epitopes fromthe Cterm nal” region of Her-3
(t he | elmgndy redpeetacdly.pepti de and the position relative to the N-term nus of

t he prﬁtetﬂ are showi. Aﬁnt i.bodi es rai sed agai nst each peptide are |isted
in the - 5 body has been confirmed to test positive in
ELI SA, | HC, Fviaeb VEHRAVSARE TdveROTRIS-3 dRbHd§iBn 2BdSbonmed By b SRw/3tELISHA 1itiC

studies in which two cell lines were screened with BOA1 1, an Her-3-
(R&D Systems, Inc.) in several stably-transfected clones of HEK 293 (human embryonic

kidney cells) transfected with an HER3 expression vector. The construction of the
expression vector is described in Example 1. One clone, 293H3-Clone 1, expressed high
levels of HER3 and was selected as a control for use in the optimized HER3 VERATAG®
assay.

Figure 2A lists peptide sequences used to immunize mice to raise Her-3-specific
antibodies, wherein SEQ ID NO: 1 is LGSALSLPVLNRPRGTGQSLLSP; SEQ ID NO: 2
is SAYHSQRHSLLTPVTPLSP; SEQ ID NO: 3 is VGSDLSASLGSTQSCPLHPVPI;
SEQ ID NO; 4 is CQGPGHQAPHVHYARLKTLRS; SEQ ID NO; 5 is
LEEVELEPELDLDLDLEAE; SEQ ID NO; 6 is CFDNPDYWHSRLFPKANA; SEQ ID
NO: 7 is CPDYWHSRLFPKANAQRT; and SEQ ID NO; 8 is CFPKANAQRT. The
peptide sequences represent different epitopes from the C-terminal region of Her-3 (the
length of each peptide and the position relative to the N-terminus of the protein are shown).
Antibodies raised against each peptide are listed in the fourth column. Each antibody has

been confirmed to test positive in ELISA, IHC, and VERATAG® assays. Figure 2B shows
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speci fc anti body rai sed agai nst one of the Her-3 peptides, an

Her - 2-specific anti body Ab8 (HerceptTest(tn)), and a control anti body

| TG | gRawonmw/sad7h | i ne, SKOV3 (upper panels), is knowrCtrasSexpioersi hi gh
| evel s of HER2 and | ow |l evel s of HER3. The other cell line, 293H3- cl onel

(l oner panels), is the stablytransfected cell |ine described in_Exanple 1
and shthgmesuifs pf Jae stutliqsdn sxhich xefeddinesre sstaenghvith B3Akleag BStPow | evel s

of HERZ2. The |. t.s..sha r i VY

2031.5- s ey RSB Y e T Borlaes, oI heci RabIbOBEAS 1
HER3 | gyatept bty taad aicosteb] aytiBIARATEGGRa| OnEEdPHirel SKKS/ X (upperdantilf)f ier ent

and {1 BB} Gty ieh ok of FREY g adereRor VR Ao ral e Ak ver o
chosen di.es. t@cﬁy?d-'ﬁ' 1i s MBz - PKOV3
(the | glg)?%lré%g% 8%1; I%Tiégff > The cgﬁcfé:ai%ﬁgslm\%elarése&@ﬁgggﬁx%%ﬁg/gpégggﬁ?q ﬁERB

r ecept BigukeV & svedrieaprespHERSobuy méatheaxptdssas 10w llaygls.of FERZ. blledki_ weewlts pr epar ed

i assty  pevesteren ekl Lo B BB e | bR e PRI R cCopt or

nunber -usi-ppg. fl ow cytonetry. Further, a whole cell |ysate was prepared from

the same lot of cells for quantifying HER3 with an ELISA kit (Human
Er bB3- DuoSeFigatd SshovRdERS davelsms detsomined vy &/ IRA BASIR isFIPEblgeksdjerardi ¢ range

for the. WVERATAGr) assay, W th results consisten i I e her
met hodg’lf{\néé?lgsc? ilrcéosﬁ'vf‘#\gl@% H&lﬁ"n%aft%gmgf &lﬁ%et %tglﬁ{ aS\t% r?th)trI ﬁ?a%?%‘g’ ?n(r%lt which a
Boar d- figtdykbrBerpRtdudl Redssxphasing ivisligdletéle of HFRB vadre ahoseh fotitRess shows t he

equi pnent_ used and the work flow of the HER3 VERATAG&r) assay. FFPE sanpl es
are 11 HoticugaFarGIons 3 M HmYIB a3 VRAMPBE i SKQY P dbe btes ipent s (¢ op

panel Nt .ef I [ kﬁ}@d‘. ' fon) in a
pressu%%rcc btlglgrg%?% %%ésp%e%?ﬂ(f%ﬁt@% I%géz;hrrp es §r§t§&%§?’1&? ?ﬁgg)cf(n\l}m&?ﬁr\éhwﬁ er and a
hydr opthahi2doge nFFRE bikvekss tverethrapured ad destebal iaxdntpie3 sarplting wig thieni ng

i ar BEBE VERATRG By e s BRed ST LLIBe o7l A Tions Bt PcsHPhgat ed
BO9Al 1 tI%ﬁ’ .y ‘H’Q%?rt. ek RS i ol Iﬁfyai ugat ed
nmet hyl g{nre ug&r%gg)g)gﬁ?ﬁi%&sg d{elg, I n%rﬁét}g}?ed and’mmggﬁlgd%%ng%rgéﬁgrﬁe

i |l un frami thesaou heof cebafoaquantifyifd HERS soth an A8 Atk Heapinl HrbBy-DuoSet

| ect i s jnt | ME and. ker fi |
FespectTboh Rty Siiah e ol it e ridgmaas epes Lrdhe S BR5meD
array, ;3 GRtPRGLIBAGhERheRitE kB #a86thef mehedMBBRIAX(r) (top panel 4).

VERATAG(r) internmedi ates are reduced to a quantifiable fornmusing sodium
bor ohydr i deFignite 4 HeowsRamatgsrof pridgrs turaerssagpdesse pdvieh @B oardeeatifiede t ed usi ng

capi | Igét ol%lgl%f:flz{socri)rréperdetﬁé &BarBea'BO CE instrunent, top panel 5).

Figure 5 shows the equipment used and the work flow of the HER3 VERATAG®
assay. FFPE samples are first deparaffinized and rehydrated using a series of solvents
(top panel 1). Antigen retrieval is accomplished using 1x DAKO (Lab Vision) in a
pressure cooker (top panel 2). The samples are then rinsed with water and a hydrophobic
pen is used to draw a circle around the sample, retaining reagents on the slide. The
samples are then blocked and treated with a mixture of VERATAG®-conjugated Ab-6
(Lab Vision) and biotin-conjugated BOA11 (top panel 3). After incubation and washing,
streptavidin-conjugated methylene blue reagent is added, incubated and washed, and then
illumination buffer containing fluorescein and two capillary electrophoresis internal
markers (MF and ML, marker first and last, respectively) is added. The bound
VERATAG® is released using an LED array, which photoactivates cleavage of the
VERATAG® (top panel 4). VERATAG® intermediates are reduced to a quantifiable form
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Figure 6 shows the results froman experinment designed to identify the

opti mal anti body concentration for maxim zing the dynam c range of the
VERATAG rwoasueng347€el | | i nes spanning the entire dynam ecrarsgaootiz8he assay
were chosen: 293H3-C one 1, NMDAMB- 453 VDA- MB- 468, NDA- MB- 231 and SKOV3.

The concentration t he ant| bodi es B9A1 1-biotin and 6 Pro-1 1 were
vari eduf%%ﬁ‘?ﬂﬂni’offgyfiﬂ‘%ﬁ he YERA TAfp®ggrorters %?‘?Pﬂra@ﬁ/@afetﬁgﬁg}lﬂn%nd 1

rrg/ m. Q%Awéﬁg%ﬁorélsqgﬁﬂlﬁ%ﬁm;ﬁ% th?%l 3).mg/ L Ab-6 Pro-1 1 and 2

tin an 1, Tnrows 4, 5 and 6,
r espect i vel 9‘1gufméshcamﬁhb$eshhs fremcin epetimentindesigned whidewtify the dygindr gr aph

Expected.fol d changes for pairw s ar.l sons HER3

e e Rt FoRr e GATR Lo PROIiE P bBALC Boe of MooV ERAIACR A5, Ll i on.
An opt |iA& spaRmae M e?‘ftlké)ﬂ'yrﬁfm@rdi‘ﬁé e 1Ry vdit ehosen b HB-Onely, MR- Pro-1 1
was chosen circle N&éfor best gerfor mancé based on the accurafe detection

of FTERﬁ?véé IR MEB-4a8 1 M éene KOV M@@@h@mﬁhﬁ ap@hediesof t he

the acBorad R oA CBRE JERRTAEE (Quil T kR b PuoBEdanb b Spl s cat ec
from f Bop 1 \MidtirCdhdr 1a6 b1l A8 1@1@11I1 lh@ﬁL(@BﬂHSblauomﬁi ﬂmgbmmpﬁﬁn VDANB-
468 and SKOV3). The VI RATAGé measur enent s wer e cogpar ed with in-house

gener atrd? MWL BM¥drebiojin and 1png/ai. Akt@Protbods srws he andurespestisiebhed t he

:\/rIII)A[1 (I\)/lé%ﬁgg)% QESA{D({{/% 4%@@8%% QF%XBI@@? Ibgllﬁéx\%ég géer ve%)?%t%w‘ggér)\fbglp%ﬁal | evel s

f or anwisefcohiparikons weeldasdd oreHERBH @ cytbimgtty and Fi &S nestuita frem lﬂlbeame
sensitiy ER3 VERATAG(r). a One batch c | i cates
of thecq! Lwarﬁ%é E&@ F@W@Hoeoﬁprwr@i gicen @iw@@%ﬂﬁéﬂ% drled wi th

8 repl g@{ﬁ%ﬂ% P}J‘?l b@y"éﬁlﬁgﬁFdxfél%dffo?'ﬁ%st%?&?ﬂ’oﬁﬁ&ﬁ&rba‘é&%ﬂ file a‘"c@iu‘ate' i ne, SKOV3,

to determne sensitivity he pai'rw se conpari sons (64/64) between
VDA- VBdt6&icanaf FBRRY/3s pegpaxteddvﬁmthwmpmchﬁ)m bizangegshovgharroved ef theof HER3

t han @ﬁ/B Fi re 9 ShOV\E E inter- assaaé1 égrodum bility of the HER3
VERATABCHS g?s s fnee SRoyp Bere ¥ EpPrOR ey vEREFAG 1) assays were

per fornmed opj §1R's thEe hé ety ATREHERS WV ERA ITAG® @Ssay 233 5%hrek oitReskful

VDA- MB- 453, A- MB- 468 and SKOV3, using different CEillum nators, several

oper at plicaterifion fauf well-eharacteryeedogh uhnas @%HK lpne ﬂdﬂDﬁFﬁdﬂBd\ﬁfSnW%t ch
nor mal n onp acr a sto
necer t b EIBRTRHT e VERCTAGH PR ERTRERE IS LiRPrie ol BELSRS

dynani gerfeddtgé fo@ScyRGINGES An8 FLISASY4ta. Va0 096 of dliccrek ety @arhte thedis-idige LOg1
nor MRPA, which is the log of the normalized relative peak areal/tunor area

and t hé#fa Seane Boponiempy s @n@ Eﬂﬁﬁ axihatd B pire> MBAUMB-403>YHadMBhe
preci sy8 ot ientoFra TodGVed bBRRAY - mg}igﬁe{léﬁ fot aﬁ§ dftthe four cell line

samples.
Figure 8 demonstrates the sensitivity of the HER3 VERATAG® assay. One batch
containing 8 replicates of the low HER3 expression control cell line, MDA-MB-468, was

compared with 8 replicates of the low/negative HER3 expression control cell line, SKOV3, to
determine sensitivity. All of the pairwise comparisons (64/64) between MDA-MB-468 and
SKOV3 resulted in MDA-MB-468 having higher levels of HER3 than SKOV3.

Figure 9 shows the inter-assay reproducibility of the HER3 VERATAG® assay.
Eight separate HER3 total VERATAG® assays were performed on the four well-characterized
cell lines, 293H3-Clone 1, MDA-MB-453, MDA-MB-468 and SKOV3, using different CE
illuminators, several operators and on different days over a 4 week period. Following batch
normalization procedures, the data was compared across the 8 batches to ascertain

reproducibility. The coefficient of variability across the dynamic range was between 8 and

15



reproducibility of the HER3 VERATAG r) assay was denonstrated by conparing
the performance of 15 replicates of each of the 3 control cell lines,
293H3- Cl owme 2010/d8B¥0 MB- 453 and NMDA- MB468. Pai rw se conpa&cirdamsesionerel made of
the 15 replicates in each batch to determ ne precision. 95% of the

293H3- Clone 1 data was W|th|n 1 2-fold_and 95%.0of the NMDA-MB-468 data is
wi t hi n 1378 7Valgpyare tepresgpicdratie DpguoamRENe which s te lognfitherprmpligeds or the 15

replic 9"\@? ri ght of each
panel . ?éllﬁév 3{)nt roF/ a(ltnjémlfdo%h%tthél@ﬁce rH]\éllnes e%p §§ﬁe§3aﬂr#g§er ate to high

| evel s of Hﬂz@namd shmlvsathérmgammvef HERERX VERSST AGR-adshy. | TieintrSIe6d4y, ar e
shown on t ft . Fl e 11 shows linearity of the HER3
VERATAE%Hr? g ?@@f@éﬁﬁ@%ﬁ%“@?ﬁ%@m@gﬁg SOBPAMETN shing si ze
(Ix, 8l>forn'w(réé of ié fepfiXated 6@1&1@‘@@% gfcohtl?@l 3l Wabd, 2915!@3 &R 1, 3g0Acoid- | i nes,
293H3- 8I one I\/Ig 453 and MDA-MB-468, were tested I n the VERATAGr)

assay 4hdl anﬁyﬁﬂatMB%é& Banpiae eozinpansanspwemm&b afdimnkS replhcatesde sacht bagch
e o SRR 3o 7h e tR M Re el WRu R R e 1
|'i near ife/MIDAMMBOY 630161 Wil 1Y37-fold t mh@f\/mbemc;@aﬁal(sh%mh%&mmzedﬁ gure
12 shows the specificity of the HER3 VERATAG r) assay as determ ned by

i sot yp&Porfor Biesl.5 replieajgseotcaeh eall lingris shovw asthod? bars o8 thedright of ¢aeh VERATAG( r %
f F
Frers ARCEBlyd P bt $ 0 Bt cRRRERE oL BB TIBY YOS Bl ®as &V FOT "

HER3 B&Aﬁ/n&gebiv@tHERiﬁiBiprBM)g cdllhﬁlel SKOMBS amhbwmon\méleftgfﬁeadﬁ IQinbh Si gnal
derived using these i sotyﬁg controls_is not anti &:n speci f| c and therefore

represents RERUSpbehavethp it ohthe HERY NERMENGER #ey usingdiffersat agr)
resul t yApIe sEﬂ%Q"‘@a festol?gd-ﬁﬂﬁﬂﬁﬁg %”‘%éi‘%éﬁ%{q%e ,eéf@%tf%% E%ﬁﬁ@fltﬁ@@ Prol 1

and B9 otin nt|b 1es I n ontro n the | eft
panel , vsteﬂieclrMER/@afﬁéﬁrc)elldiaeawZﬁ{}m If, MDA REBHER:AndMDR-MB-26& vwekr¢ gd - bi ot i n

ti bod abel ed. ' Gb 0. the r ht anel , the
SERAT Al itV R AT AT R ARG S0 e gt fesemmaras 1 neaies MIet (G567 1
ant i bogeafmeb#tyl JTRhDRESy. Im MIBG5BCAN lide shotd GheAR QAT a?ﬁi‘o'khﬁ‘eﬁel

tested on an array of 'FFPE sanpl es includi ng standard cell [1ne controls
( 293H3 168 pthe origiDal sumphsiize; MM NBBHS groxlineadityTdR®) tagpmekimatelysever al
t unor ??gp f?ﬁ 41. 7?6BI 32712A2 30345C2, 106305A2, and 106341A2). Units
are no 75 "REAR ﬁnﬁﬁ SEC gure 13 shows VERATAG(r) data on tunor sanpl es
from the | nFesinal2 sdls (e kpebifialy REHERBUVFR BTUR®Ldskd)] as dBRirmik@ngr t  of

patients (n=105) was prospectively observedduring trastuzumab treatnent
bet weekopegontiels2 bogpemontrpbantibadiss Weretested ét the SAE® pgsay owai t i ve by

St udy. Crisedlin Uit bk RO FYRRAS RO IR AR i beaac 1)

assay the isotype control was IgG1-Prol1. For the HER3 B9A11-biotin antibody, the isotype

control was IgG1-biotin. Signal derived using these isotype controls is not antigen-specific
and therefore represents non-specific background. In the each panel, the VERATAG®
results are shown for the normal assay format using the HER3 Ab6- Prol1 and B9A11-
biotin antibodies in the bars labeled “control.” In the left panel, the VERATAG® data is
shown for the HER3 Ab6-Prol 1 and IgG1-biotin antibodies in the bars labeled “IgG-bio.” In
the right panel, the VERATAG® data is shown for the HER3 B9A11-biotin and IgG1-Prol1
antibodies in the bars labeled “IgG-Prol1.” Each antibody pairing was tested on an array
of FFPE samples including standard cell line controls (293H3-Clone 1, MDA-MB-453,
MDA-MB468, SKOV3 and T47D) as well as several tumor samples (41776B1, 32712A2,
30345C2, 106305A2, and 106341A2). Units are normalized RPA*IB/TA.

Figure 13 shows VERATAG® data on tumor samples from the International Serum

Her-2/neu Study Group trial. This cohort of patients (n=105) was prospectively observed
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in eight separate batches. The results are shown in the 8 panels in this
figure. Each panel also includes results for 5 control cell lines:

293H3- Cl owme 2010/d8B¥0 MB- 453, NDA- MB- 468, SKOV3 and T47D ( ehowrs2a/otizel | ef t  of
each panel). Results are shown in 10g10 normalized RPA units. Figure 14

shows the data from positional scanning analyses used to determ ne the

opt i maduring trestuzemab trearan baareepi1 989 and 2P piilhnaticatspuers detarmingddo| of ¢
panel , W . . trr &yl hani £ t - ( ow) had
B i S50y bR B RHETLT. S aiShr i ot g8l et o Sl el (YR ARE 01

cut - of ktuhaThe shniples were KaBiatqul for BIERIOK) els lusinightke HER® VERACTAG® sssgni f i cant

cutoff could not be determ ned, but using the cut-off found for TTP, a
trend fbeishbreparass batghs. dbevrsills apsalpwindt fis § Banels igghis figurre %&FP&W

(i ndi Cﬁ%gq%ﬁﬂdésqgs\ﬂtﬁ O cHRD1 g{iﬁl‘ﬁ{e\é%Sﬁk@éﬁ&g 11 EDA-NTB453; MDANIB Ufe) -

Fi gure ows Kapl an- Mei er ots for a cohort of 82 trastuzumab-treated
pat i enSEKQV3 atd T4Hd (fhomstonthe feft af eddiRankly Klesul(HaT shewd it e f ur t her
stratified b2/ tlg[%[gl HER3 | evels (H3T). In the upper left panel, a

Kapl anPRERZZed) YAl¥s the percent of patients with progression-free

survival (nMpihis)4 Siwd the detadkiRs p&diticial s@Rhmgsubibes dedtd RAsRinORed
previously reported cut-off) into HER2-normal" and HER-2 over-expressing

gr oups optinel eERS fov trastesysrabs(é.£n hergesim respenseh dn thieeft parclaignty pbe®,  usi ng

h - of f.. shqwn..i n.Fi i based h | of
o RPN R o fee LD NS S UBEFBUBE BEEE Ly M, o
ri ght pamehred Ibpaticdneieldane) cusbeBaiald £fios€.S; PE 0LEY).t B the Biphipagelupper

panel s: the normal HER2 group (l.og(H2T)<l .14), the HER2-high, HER3- |ow
group @igadiceptopseff cquld n letarmneds hut vsing therot-off frymdieRB TRy ayrendrfen p

(log(H2T).> >Q. ). ' ' ) ﬂp‘ﬁ'gﬁ ' anal yses
exam n%%Se&%wg?ééég%&aggﬁﬁ%%d‘g&%eg%ép e%’ltiéldf%é ﬁgﬁ?ﬁ?ih vs | ow) as
t he nosbsesvedr{hdZaedmatio prlepct @O5%f tine to progression (TTP, HR = 2.98, p =
0.0004). Figure shows the results _of HER3 TAG r) .assays in synovi al
car ci noma, %%gmvﬁ%@' GriRhpfs é‘é’(r‘f’c"é’lﬁf’“ﬂxlg {13 @'ugﬁ%‘igat’ceﬁ@ results
for a F@ﬁﬁiedqﬂs g4l %@E@él@%@r%ﬂ%éﬁﬁmﬂ%ﬁﬁﬁé& %wiaﬂﬂn@m Rhkisar e
control sanples (293H3-C one 13, NDAMB- 453, MDAMB-468 and SKOV3, from | eft

to ri gbt3T). dsplecdripeeleft)pandlhe KapldoHMeigrapled sheWe ths retvent efqatiergs wih a panel  of
R ARSI TR NG e e N
HER3 expivRtiSlydBpdritdubaffeint® HER ka1 AMHERS2 0PéeScprd3emg| %&&lp@.r ghehown in
normal | zedRPA units. The dynam c range of these tunor sanples ranges from
0. 5- 1. HERP-pieer¢xprgsong grrapoarsdben furthgusubdivideds usisng thesgut-witk hovimenHi gh HER2
(H2T) g {g%lrjeo 14,|ir?1%|tv0vc_)|25-1|1_b§r]o'u%55 bas@ll on J(:l’ige' 1%vel of HER3. The Kaplan-Meier plot of these

two subgroups is shown in the upper right panel. The lower panel shows three sets of results

from the upper panels: the normal HER2 group (log(H2T)<1.14), the HER2-high, HER3-

low group (log(H2T)>1.14, H3T<0.158) and the HER2-high, HER3-high group

(log(H2T)>1.14, H3T>0.158). Univariate Cox proportional hazards analyses examining the

HER3-over-expressing subgroup identified H3T (high vs low) as the most significant

predictor of time to progression (TTP; HR = 2.98, p = 0.0004).

Figure 16 shows the results of HER3 VERATAG® assays in synovial carcinoma,

colon cancer and ovarian cancer. The top panel shows the results for a panel of synovial

carcinoma samples. The 4 bars on the left are control samples (293H3-Clone 13, MDA-

MB-453, MDAMB-468 and SKOV3, from left to right, respectively). The middle panel

shows the results for a panel of colon cancer samples. The same control cell lines are used

(shown in the left 4 bars). The lower panel shows results comparing HER2 expression to

HER3 expression in a panel of ovarian tumor samples. Results are shown in normalized
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on the linear scale), the ability to subgroup patients into different

groups based on H gh or low p95 (p95 >90 or <=90) and hi gh or | ow HERS3

(H3T) al Iwa=ofunssdrer stratification of clinical outconegcagSomaseuret by

median TTP. Univariate KM analysis with the p95 and H3T subgroups conbi ned,

gives the results in the KMplots in this Figure. These data suggest that

HER2 pBPA 1wigs. b?laea@tnaaaﬁmeﬁﬁheéﬁﬂgn%rssaa@&%ms P et KICRATIARARY 1 )
fﬂﬂ}%ﬂ ie logl OH2T>1.25, or >13.8 on the linear scale) can be

cI aSSI I nto at |east 4 sub-groups with different outcomes follow ng

t r ast uzunmab Figueal Teldws that witle tHéMligh BEERE GG )verddp (logi OHET X1.25,9eréB&t i on 1

of the HER3, assay

H3T< .0. 158). and | 95 5<90 ian TTP of
15. 0 nenihedineapirale).dbe ahibiy to Sébﬁ‘g‘m pedicpfs i o ﬁ?‘&ugﬁo‘m%t & dgg}qjil}%g F HBTO
(1§§>T>gm§% gQ?ﬁ)%%O(&Qi@Qpﬁnd HOTBARAIRE m%falmv%tmﬁhé&&aﬁh@auehgh HgT group

generation 1 of "'the HER3 assay) and | ow p95 group,
conpar elinivaltdut@nes s midasurkd by trhelidr @EN—I@‘KIP{&*@T@KM asdysinweth Hihfgh95p®51

(p95>9 e trend or .the ffer c S ni fi cant
(pO. &%T S"‘Eg@.‘l‘i’%c% ORG VR ARG s I%EPP %‘1&5 ﬁ\’/%%?‘%or:r%’ﬁ t he percent
progr egsd R thatIEERIM pbilBve brd¥dt Takée patlentts @Bsebdea bﬁ HBR $afk/ VERATA G®
progression, TTP) mp various subgroups fromthe Lipton cohort, as defined

by t he(icortgnbaT vemm@@ﬂ?l RoaeiuT ISrken the @neaqﬁme)tqanévp ckasﬂﬁedvmg}ﬁt dpast w)

Ganor aottaos o et hueo B P Tl Pl SRR ol |

the assag)low BT @h Eeneyktion 1@&1&&[&1{3@@ RSl Spandabw b (pB<p@)diat & onal
scanni ng anal ysi s H2T high = (logl ORT > 1.25 or on a Ilnear scal e,

>13. 8) megigly 4mr@momﬁalfd?ﬂﬂb?36wr1§15|fph@5rgrglahw€h lowe 3 T, 8 p95 | ow =
95<=9 ﬁfgﬁlﬂ}g} 158

|pl near &s{gglg%ﬁ)%g agldl%% %%9@8%({%’8 nﬂ)a%aédﬁﬁﬁ{a%?ﬁg)cg%e aFBIT on @
and TBY Lo (Lo g s median TIP of 147 monthe. rompare pg’md-"f‘ﬁﬁ?ﬁi % ot her
gr oupsqul?é}ts(f tg hgﬁ%@@f&%@g d?‘ﬁ&ééﬂgr(gg%é@ t]ﬁ‘ E% I QGperi nposabl e

| i nes JLi0n 819 U@d@)nTTP—45 FI SH
posi ti \(}ie &Hgnl' ﬁm‘?‘ ggér %ﬁ(g{ Eésd%lgrrll F Mp(p< fi)and FI SHposi ti ve/ H2Thi

(hi gh)/ p95hF1gune g&)shms’mapla(nhMgte)r{KM)ohmﬂvstomp&l@g thel der¢eat peigoessiom medi an
TTP than th rou 05| tive/.H2Thi 9510/ a P = 15). The
group pﬂgl&eg%gmgpgﬁpgg OP rer BOTHP &gﬁﬁ?ﬁﬁomﬁﬁfﬁﬂs “f%@mélp?redl an
TTP = %oifn thatlliptanRsoitNad@ifRanytihe c%@ﬁﬁdWERAM@Qﬁ&asﬁl&dﬁ@ﬂs ¢ffP (FI SH
posi tivel/ H2Thi gh/ 9510/ H3TI 0) and the 3 groups in red/blue and bl ack. Thus,

HERnar kEg%?asotaldéﬁ i High@r lawk mBﬁHEB@dg% dgh gtlonrmdddERS| Rasalddi3Tadigh wi t h
(a0, L S SO, 255 RIEH §0,PYTIE O STLIBTRY bRt anv
subgr oURS tNegssiy)e dllﬁlo’fﬂﬂ wer@Mdentified by lowest p-value in a positional scanning

analysis. H2T high = (loglOH2T > 1.25 or on a linear scale, >13.8). Low H2T =

loglOH2T <= 1.25 or on a linear scale, <=13.8. p95 low = p95<=90 and p95 high =

p95>90 (on a linear scale), and H3T hi >0.158 on a linear scale, and H3Tlo <=0.158 on a

linear scale). KM analyses demonstrated that patients who were FISH positive, H2T high,

p95 lo (low) and H3T lo (low) had a median TTP of 14.7 months, compared with the 4

other groups that did not fare as well. Three groups with nearly superimposable lines (i.e.,

FISHnegative/H2Tlo group —median TTP = 4.5, FISH positive/H2Tlo(low) group-median

TTP = 3.7, and FISHpositive/H2Thi (high)/p95hi (high)/H3T hi (high)- median TTP = 3.2) all

had shorter median TTP than the group FISH positive/H2Thigh/p95lo/H3Tlo-median TTP

=15). The group defined as FISHpositigve/H2Thi(high)/and p950rH3Thigh had a

median TTP = 9.3, which was in between the group with the best median TTP (FISH

positive/H2Thigh/p9510/H3Tlo) and the 3 groups in red/blue and black. Thus, HERmark
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FI SH CEP 17 copy nunber. HER2 FI SH positive MBC patients with high p95

and/ or high H3T nmay represent subsets of patients with de novo resistance
to trastworratw/oss¥1l e t he applicants do not wi sh to be ecmfisp@adorrsany
particul ar mechani stic theory, possible nechanisns that may account for the

poor response to trastuzumab observed in_ these subgroups. rna){, i ncl ude
i nsuf f pesay¥ndentifiedimyltiplasubgrups of BHR ppositivespaiispisaitby#ingg %ﬁaget (i.e.,
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known ipplichsts domokwish take ¢omfined tosenly partichlanmdwmnistiatheoot pessiblon of sera

(polyclonal). or.b repari ontinuous hybrid cell Jlineg.and collecting
the errefutird: rtpR TRoRudPoRERroTr s s ok R e nuct eot | de
Sequenggisoriips Hidydigelnde ﬁﬁuﬂi%leiq_t ﬁﬁbﬁtuﬁﬁi@ib%_ﬁ/o@ Q@cik g tr@étuhﬁ@e&i biAdihg tdigetam no
aci d sequences required for binding. Antibodies may include a conplete

i mruno§iieai?S) andincrepsagrignaling siadermatigh efhctonedimety thfare net dopmleiely t he

vari ou g '! sl pes, such as IgA, 1gD IgE I1gd, Ig&a, |1g&b and
| gG3, ?Wrg%%gsyﬁ?agnenagbg t hereof may include Fab, Fv and F(ab')2, Fab' and
t he |i IDRtaiRdtD&odipeion Blyhelentien si ngl e- chai n anti bodi es, chineric

antibodi es, humanj zed antibodies or any other apti bodg,deri vative known to
one of ski | Asju§ed herelys theytgrns regbadiyaen apd ngppsedt 2L 4sgd iMgichpageablyci fic for
a particul akabi-ndiF | : Wi al es: YRS conj ugat es
of i nmunogl Oﬁ;&}l?ﬁdfg?éﬂ[n g?r ng%g%ﬂtugmggﬁ&gg@%ée \?\ﬁl{egri)% apgr?lggrggate so | ong
as bi ndomgleafidritarytwith, arpaatipdat spatibbandopalali ergasizéteon of ammitidranelecule.Gui dance
in the_productjon and sel ect Lon oi{ﬁlagti bodi Es anddanti body dey.ivatives for
use i nTPRRIRCAYSEPOS MIRQCiah FOLEIPALLSEY AN BB ARG G PEIPEREEN B ol ecul ar
tags (@aghARSEd ihaese el Rhdwe BthO S §RUR ihRAukiBARdhlof a AR bhE&IIRctoRdr Serdnd

manual s, e.g., Harlow and Lane, 1988, Antibodies: A Laboratory Manual, Cold
Spr i ng (nedydbanal) oabyprepating Famdinouiesbridorell; linds wed gollestingttetserieteda@oein Basi ¢

Met hods i n Anti,.bo Production _and Characterization Press: Wld, ed.,
Yooa_ TmbBodiAPach, oRin i Sbradthe i RIARIE AR miRpchifd forsiin O SF 1
shal | ggkar cb@in% afRh& GO Be GAREPhE 0Equehosk raguita RpBindeTe. NRhsddie By
interest. A binding conpound may be an anti bod a peptide, a peptide or

nonpepiticdide 4 epampleedmmymeglobuliy pr fiagmend daseady Wﬁiéh pnaapglobylins include
ol i gonygl i A I I a i | eic acid,
o | SorH g a2 1 OBLELS il e1aboR. ST i e i e

IgM, etc. Fragments thereof may include Fab, Fv and F(ab’)2, Fab’ and the like.

Antibodies may also be single-chain antibodies, chimeric antibodies, humanized antibodies
or any other antibody derivative known to one of skill in the art that retains binding activity
that is specific for a particular binding site. In addition, aggregates, polymers and
conjugates of immunoglobulins or their fragments can be used where appropriate so long as
binding affinity for a particular binding site is maintained. Guidance in the production and
selection of antibodies and antibody derivatives for use in immunoassays, including such
assays employing releasable molecular tags (as described below) can be found in readily
available texts and manuals, e.g., Harlow and Lane, 1988, Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, New York; Howard and Bethell, 2001, Basic
Methods in Antibody Production and Characterization, CRC Press; Wild, ed., 1994, The

Immunoassay Handbook, Stockton Press, New York.
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of specifically binding to a target nolecule or conplex. In one enbodi nent,
the target nolecule is a protein or protein conplex. In another enbodi nent,
a bi ndi ngvoanpasadof urt her conprises a proximty probe. pCm/use@oeai2edi nent ,
a binding conmpound conprises one or nore nol ecul ar tags attached to a

bi nding noiety. I n another enbodi nent, a second bi ndi ng conpound nmay be

bound to t hEBbiding enmpanedo shrdl refed tae sxplecaly wpabla ahbindingdo ggothercor rel ati ve
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proximty probe with an effectiye proximty, producing a sjgnal that
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one anot Her wi thin arr effective proxi m to forma conplex that generates
a si gnalolanledan pheeid et potadcanplexe hsanogetr embadmemb erbinding compowidat es wi t h

the presence of .the target protein. Mre specifically, the target. protein
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ol eculfe bPMMY 13140818 SdPs AktadiRAT0 I8 HAIGS! [Y athérdhBoRehbs, at t ached

that is capable of binding to an anal ﬁte. Bi ndi ng noi eties i ncl ude, but are
t

not | i sécoad bimdingpempedidenay pe pouetkty, the bordingeompovat end mgesuded ehd or gani ¢

Cont i AFRYRE ohe CaPREFER e HEREL ofths SR PR PR BB S, o,

OXYgen tarpétiph Q8RN AsSnbihdf spRadicirasphotider tH ftedrablond bihdigg sempRireims are
antibodies. "Cell lines" refers to cells_ that have been separated from
their &pnqyitaan effegtormolesplsribatiagts iy conipnstion vaifua proxgaitpPeabsavdthian cul ture. As

speci fi - cel |y | . | : er and
i 01 praedi BBy S s BoturihBE SieRY Aok i) BETEBEL SORE e ERAEE, P00,
of canterthertkpanlles eafbodinidreynding yp@poaidsardyt hdvenasleculad tagethatinterat e not
limted to, breast cancer cell |ines, such as NC§7 MDA- MB- 453,

MDA- NBYGine gRothenwishigyanegiectiys proximpiy o /o ACmPUPHBRT Seneirsd SIERERT as
SKOV3 Qhn bEfGRSed 'Mgggé&s& ﬁP@HﬁhﬁeﬁHi@t@dﬁe%&%ﬁﬁt&%&eﬁé& oftRs4rapce that

is used to treat a c iItion, particularly cancer.A™cleavable |inkage," as
used heraein, Mefesspscifioally,thetsrgaiproteinkirngngploumay hatHersdoiderd éaged t o

rel ease a Eet ect abl e nol ecul ar tag connected to a binding noiety with the
cl eavab?P®P%¥nkage. A "cl eavage-inducing moiety," or "cleaving agent," as

used herei n«BirRlikh AORUP théals aﬁ%ﬁdﬂ&%& RAWIREH OBecBRE €8 Satk Balliré&lyrpabl e of
cl eaving a cl eavabl e I'i nkage. Preferably, the active species is a chem cal
speci edieily affeigshes that is bapable| af balingtoiapianglyteo Binding moieties melpdguit aguci ng

not limited to, antibodies, peptides, proteins, nucleic acids and organic molecules having a

molecular weight of up to about 1000 daltons and containing atoms selected from the group

consisting of hydrogen, carbon, oxygen, nitrogen, sulfur and phosphorus. Preferably, binding

moieties are antibodies.

“Cell lines” refers to cells that have been separated from their original tissue, clonally

multiplied and/or maintained in culture. As specific examples, cell lines may be derived

from each type of cancer and multiple different cell lines may be derived from samples of

the same type of cancer. Examples of different types of cell lines include, but are not

limited to, breast cancer cell lines, such as MCF-7, MDA-MB-453, MDA-MB-468, or T-47D

or cell lines derived from other tissues, such as SKOV3 or HEK293.

“Chemotherapeutic agent” means a chemical substance that is used to treat a

condition, particularly cancer.
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effects are only in the proximty of the site of its generation. A

"cl eaving probe," as used herein, refers to a reagent that conprises a

cl eavageiworoiong34mi ety, as defined herein, and a bindi rgTasepomaRssuch as
an anti body, a peptide, a peptide or non-peptide ligand for a cell surface
receptor, a protein, such as streptavidin, a small nolecule, such as

biotin, an ¢ fdewablediskighs, asused hpign (it 6¢ p gberaisal bking gronp Hhat Baydst i de
nucl ei ¢ a\(/:édgb {%?%eg (?: El%)t?% le g{&'ecﬁltapﬁé gB%e@t%H kdazg %@?‘%‘E Eﬁ'qiéetg Alith % ﬁ@a@?@g e of

bi ndi nfjle?o ern or no uleor s no ular conplex. "Dual
ki naselinRigdi tor” refers to nolecules that inhibit nmore than one kinase,
for exanple but not |limted to, an _inhibitor of both EGFR and Her-2 kinase
activity, sdefrleayagapupingpnoietystqcelegdngagstitnias s Clsie ¢ & At

descri ?go%gg%gpe %@%ﬁ%&?@%ﬁgﬁ ,@ébla%%%f laleQQhE 9 cﬁ%@é‘lﬂg@%é hﬂ%f&a%lﬁ Wfdcaient to

genera e sign icating"the presence of the target

nol ecukpecidsas aekamjlabspeaieptioatierhibits pharbéivehactevityi sodhatgtsedeayegmthdubiag ar e
bound on Her-3 (or with another anal ¥te of interest) within an effective
pr oxi anf9Ct§\ﬂeI°ré?éWé¥¥SP’é’xéan¥Pg€FasﬁF8 5 geratiofngi cat i ng and/ or quantifying
the presence Qfiediiils FoBl84Ohsed HelRlin, Ie oA BlaG¥ageRf BheEMses b BRaRigeeCt i ve
proximty range for many detection systens is |ess than 200 nM nore

pr ef er alaluginglmeeistyt hndefBRd hitein, BGERbinding ¢BhpoundspelBasian antippgy, s peptids, - 1",

"Her-1"and.refers to.the epi.derngl ow h factor. receptar allelic

var i anfPPH ‘E&P{I'ngtl%gg%?flﬁﬂ‘g& C%ﬁgl’“q%%?iﬁ%ﬁp ot %@m%%%%aa Hgv%q%ga S%e Ono and
Kuwano 20 foledld, Buch@a bisth, Resligohdelédit; #2Slighhudsstideanbiapksuae eessi on nunber
P00533. Unl ess indicated otherwse, the terns "EGFR', "ErbBl", "erbB- 1",

"HER " peptiigmuglefc acidiayrlegtin pany efbemelactlan epidiydhat is caprble ghbimdpedod n.

"Epi tope" refer i t t a nol ecul e, usually a protein,
to whi %ﬂfg%t rgﬁetui%B% f%ﬁgeggaﬁghﬁ&gg‘ﬂé{& I r%%{'ng conpound binds. Generally, a
pr ot ei n has “beykiiaiscGihibiey refiefsfte heri¢écubpithapddbit alae thealone #finasd, fgreni ¢

determ nants, and _reacts w th, antj bodi of different specifjcities. "FFPE"
shal | examaple bt not limiehiogsn inhibjter of bo pgd ﬁ?r-:{ iﬂé‘%ﬁf}éﬂpﬁ%{t SUGRES £ xed,

parti Clila{p%i W conventional formalin-fixed paraffin-enbedded sanpl es. Such
sanpl esare typically, forexanple, without limtation, used in an assay for
recept or cofffffextds proxintiy, T arusedherein, dessaibes thadjstance betSwetd tworbindingk,  of

[ et LS. <0 o e ercscone, sl dgc ot SRRl R ace o sion
opt i onghd Yreedth AR Gor eRhthpRYAProRIRELHHGHE af$a Binkddigl cofifpoudd tHaf &kibalidry to,
assay neasurenents. As used herein, "greater than or equal to" (i.e., > or
> =) canHar3der withanetheremalyte afdnteresip viithiransetivetive proxisupevilliggagate@s) . Al so,
as use etggta iers]ign;ﬁl, flica ng Sndor c?u%ﬁ%yiﬁgot"he (pirés%nCe of Her-3 and/or a Her-3

complex. Preferably, the effective proximity range for many detection systems is less than

200 nM, more preferably, less than 50 nM.

“EGFR?”, “ErbB1”, “erbB-1”, “HER1”, “her-1”, “Her-1"and refers to the epidermal
growth factor receptor and allelic variants thereof, as described, for example, by Ono and
Kuwano (see Ono and Kuwano (2006) Cuin. Cancer Res. 12:7242-7251) and Genbank
accession number P00533. Unless indicated otherwise, the terms “EGFR”, “ErbB1”, “erbB-

17, “HER1”, “her-1 ”, “Her-1" when used herein refer to the human protein.

“Epitope” refers to a site on the surface of a molecule, usually a protein, to which an
antibody molecule or other binding compound binds. Generally, a protein has severél or many
different epitopes, also called antigenic determinants, and reacts with antibodies of different
specificities.

“FFPE” shall refer to a group of cells or quantity of tissue that are fixed, particularly

conventional formalin-fixed paraffin-embedded samples. Such samples are typically, for
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or < =) can in certain alternative enbodi nents nmean "l ess than" (<).

"Her-2", "ErbB2", "c-Erb-B2", "HER2", "Her2" and " " are used

i nt er charngoabioosbenei n and refer to native Her-2, and alpCeltiseovaeizant s

t hereof, as described, for exanple, in Senba et al. , 1985, P.N. A S. USA
82: 6497- 650 and Yamanoto et al. , 1986, Nature 319 230- 234 and CGenebank

access examplantyshoukgangton, ysed i assayvdar waerRspromplees i e forgn phthn e o
" Er bBZ2 sec'u_i)ﬁi| é% -B20 um L 0@% E@?gﬂ tidE %} rf‘§ qch?Jo‘rﬁ)'e @hﬁafzen?%qé%\%llérﬁe human

prote ne e IS referre erel

" Her - 2 safaden Guaheahipls also Wﬁﬂllﬁm@rgn acmﬂvemtmnhkre&ydmﬂpmpmdeddnatand an alter a
bi ol ogi cal ﬂCthlty of 2 or.a Her- fi(] res cell or a Her-2 03|t|ve
cancer @2l Muﬁwmﬁvelanmaﬁlr%% 1%3{[ ? 10, pgsay, GieapyreRy
di meri zati on 36§ ABRRS pgveaﬁé{ aiah%e PeSPRET, >sl cﬁtﬂ Qﬁceﬁafm%e%%nefnﬁﬁe@t or

si gnal transduction and’the | %I ol ogi cal” activities can include,
W t houtmbpdimeats mna,n ‘Cgrbdtersthan/| &Pél Ahsndasct@bdi heneot, i “fess Ehah on cqued t6"hfebist i on of

such actl Vi t| es acti.n nt ect or indirect cell
ki IlingF (ed A a“h%_{g‘?rﬁ%l bé’%“ﬁ%@f 836 %Ffp 8§eg)0r conpl ex formation,
nodul ation effeppotirbBT, af ErISJBZF‘Q‘HERE’n FHRE dnldiRbd’1 28 usddl iatepdiafi@dably
activities can al’so i nclude patient response as set forth in this

appl i chetebrandErienisi atiye Heer-22andkallelig varianis thejeqt lag described. ferrexample. i nited t o,

t he | agge,.m p q@g t nmol ecul es
such aggﬁﬁg%q?ﬁ% ffl&g% %S%Lk? @%%ds{%?(&#éggggldq?%@cn be conpl exes
of proBey.ns0- 23&@hd@&nétﬁhﬁb&fhsﬁ8ﬁﬁumbﬁ%36h EEllleszmcﬁca&:dQﬂmmnﬂle A Her-2
conpl ex may_incl ude a nodi ner, or a heterodi ner that jncludes Her-2

(e.g. ,teamﬂeﬂem?” S ErBhe “%115661 ”r YHERGY and “Hep hyghen used hepein Besfer tothe hB- 3"
" HER3" gngﬁeﬁl e e&&é%ﬁcét gﬁ%ﬁega@@éesmﬁhg a\%}gBQ.@f er to native

Her - 3, an |ants eof or exanple, in Kraus
MH, et al. ‘H@B%cﬂug)ageﬁda’f hs vised dhefSin, WSR3 6 aSdBPofidthancah d?teowbmiuoml et al .

1990) Praqc cad USA 87: 4 09. and .Genbank
(Pz L BaD Al G2 SERES M Il Qi pia? RSl panger col ApgR biologledl b g
" er bB- JetivitiddERtudeaBek aré 86 IHmiMaas, dh%%ﬂza%ﬁealffbﬁh%&ﬁformu&mgh&w&gnaabﬁbﬁI n.

The gene encoding Her3 is referred herei n as r-3 conplex" is
used t enroib@tmcdp@orcs;gml dransdugfiompant éne rhlke Biddogiaa ah@vlélcmhnrmclgde iwitheiit ch

e nob i RAEaar g s ol 591 B RO SERL] o M AR B ol o7

" Her - 3agtifpnaleh@uRBbddiRact blafngﬁ&@@engﬂn rT%(erge‘f\ercac)t dlsfd}ﬁbﬁléepidtéiﬁ that alter
t he biological activity of Her-3 or ers of the Her famwill S|gnaI|ng
thétp

pat hwayomsl@w o compigciarmatiar, qup@gon aEPigtan trpffickingor gagyme
di mer | ﬁ?&lb o) %ﬁ%?Qﬁ@ﬁ%ﬁ%{%&lﬁé@ﬂm&&%ﬁ&%%Jat%fﬂ?[h Rls PPRLAEE. T ecept or,

si gnal on an
Exemplary Her-2-acting agents include, but are not limited to, the large molecules 4D5,

pertuzumab, and trastuzumab and small molecules such as AEE-788 and lapatinib.A Her-2
complex is used to describe complexes of proteins, such as heterodimers, in which Her-2 is a
component. A Her-2 complex may include a Her-2 homodimer, or a heterodimer that
includes Her-2 (e.g., a Her-2/Her-3 heterodimer)

“Her-37, “ErbB3”, “c-erb-B3”, “erbB-3”, “HER3” and “Her3” are used
interchangeably herein and refer to native Her-3, and allelic variants thereof, as described, for
example, in Kraus MH, et al. (1989) Proc Natl Acad Sci U S A 86:9193-9197 and Plowman
GD, et al. (1990) Proc Natl Acad Sci U S A. 87:4905-4909 and Genbank accession number
P21860. Unless indicated otherwise, the terms “Her-3”, “ErbB3”, “c-erb-B3”, “erbB-3”,
“HER3” and “Her3” when used herein refer to the human protein. The gene encoding

Her3 is referred to herein as “erbB3.”

22



Bi ol ogi cal activities can include, without limtation, cell survival and
cell proliferation and inhibition of such activities by a Her-3 or Her-3
si gnal i ngvpavtvey47oenber acting agent could be direct ofrcCrnsceieori2sel |
killing (eg, ADCC), disruption of protein conplexes or conplex formation,
nodul ation of protein trafficking or enzyme inhibjtion, Biological .
activities CHS-3lcempigxdiiviersdpadessribe penplsreseripsotews, sush phhsgterogpers, in

appl i caty: ey E r = {: |- . \ i ng
ot o e B LAt b e B e R e B B A B b "0
ant i boding} to Hesdr-3nandddert ZHef-3uch as smal | nol ecul e ki nase i nhibitors)
targeted to Her-3, Pl gK, Akt, DTCR ,,ERKI /2 or PYK2. "H gh" . refers to a
measur e t hat SeE3gHEEFE RS aRT nEg‘]Fr' pigngjmgatipvayargetedageita s5frsdch as a

pr edet g RGHcIBASHIE 1R biflosRHAVRy BEASMS 8r RlendtRAlofite el AldiNAighadhgat er
t han anot her subgroup neasure. For ‘exanple, high Her-3 refers'to a neasure

of Her p8thwaxt Sush icdegieal actiwitics incbrdenbutidee nt lmpdediioe dinderivatioml Her - 3

neasure may be determ ned, accordi to an t hod avai l,abl e tqQ.,0 skilled
"t he auposfgR T iy S sl ap e et Soha W toR a4 e or
gr eat eB;$102itaPadtivaee cah MJINREE, NBRASUT BmitSHEts]) calf s@vRREaed eNprofebreitroddd.  H gh
Her-3 may also refer to a neasure of Her-3 wherein a high Her-3 subgroup

has r elidhibitien 9f yeleagtivities by elHergforiar33ignabing palovemenbpactug agambeows anpl e,
wi t hout L mit at.j ' Py ' [.eti nct
e B GRt SERT Rt eSS SEREILASa s Rl

mat hemidrintaiony mbdtktioh b€ propeh waffickighorasizy e iftabitioh Bidlagicsimctigitie®daan,

t hus creating a subgroup whose neasure is_.high gi i gher _than the median)

Sur e, hi
and andisRdrcladmpatisniresprnseanish farthan;this ppplicatign.. BxemplaeHeed etHet3 by any

met hod [ o . EXARkS t hout
limitaf @%Mﬁ‘g@%ﬂk@??‘ggﬁgﬂgfﬁ talﬁeﬁg%’g%égéeg{of m"runohf?’s‘}%%% hem cal

(1 HC) metlémiks. (suah ssantbadiey 91 smallmghlulexsnels gs omall mmoddcubalyingsenpri se a
range of .expression that ] ry hi n r.an f expression that is
" moder SHEPYOTR) BReetsthior erﬁ%}éggté@r&faﬁ’ggﬁ&/%?@ggm expression that is
greater thanypgyriBfers BWméRaR thAtad oredRF thal ndhnal, EF¢aRPHHAN 2aR@@sd kL B gh
(including very high and noderately high) Her-2 eéxpression and/or high

Her - 3 amd¢dsterminéd measues pr e subgraup meapurg\or dleat ihealatively pre@ter Fhad-angitiebr Cl SH

are nmet hods (i nmmunohi st ochem st fduerescence in sit ridization, and
chr oo SUErE R T SRP DA b oS Be Bt s HE b

pr eseng@ofthal FRreCmbaure A hbingd Hed-3GAEdsBredhay bS&d@in&Dicceiailo@ny menbr ane
receptors such _as Her-3 and/or other nmenbers of the EGFR fam |y of

r ecept Breshadayadebleéq era ddllessinibe ene Shchtliernd dray alsanfgie acveasksi thaiisi bodi es”
1S AL BB L AR AR B RO A o501 U1
speci f Her-Bym#apalsd hefet dragréBdreafiHerBewherbia altigh Her-B saigtpep hasnthalelant i bodi es
al | ows groera]u%r tlec\)felcé%%%re\lf-% tﬁgnyanl%itﬁ]e(:riisg gr%)ﬂ&t Fci)rsex%yn%let, C\)Jvit %E{ &%gtii(];li, %ccl:)(ir i%igng'

to the present specification, two distinct patient subgroups can be created by dividing

samples around a mathematically determined point, such as, without limitation, a median,

thus creating a subgroup whose measure is high (ie, higher than the median) and another

subgroup whose measure is low. Her-3 can be measured by any method known to one skilled

in the art such as, for example, without limitation, using VERATAG® or using any standard

immunohistochemical (IHC) method . In some cases, a “high” expression level may

comprise a range of expression that is very high and a range of expression that is “moderately

high” where moderately high is a level of expression that is greater than normal, but less than

“very high”. Example ranges for high (including very high and moderately high) Her-2

expression and/or high Her-3 and/or high p95 expression are provided herein.
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"Likely to" (and "unlikely to"), as used herein, refers to an increased (or
decreased) probability that an item object, thing or person will occur.
Thus, in woeosxasgbe, a subject that is likely to respordTius2¢wmat2aent with
trastuzumab has an increased probability of responding to treatnent with
trastuzumab relative to a reference subject or group of subjects. "Long,"

as used her &iHC. H8Hand GISHZ arg methadsdmpamphigtochemigirgfiusreseenss ofml |
gr eat ey,

e acur R ShARHBEURRHE P 5 nPonRliEh HECRRARHYTRAR 5 Bordl 1R pResbite
exanpl molatiulds ehdd@aiatcelloontipats. divr' exampleg emeinibrancarebepgrstsuckeapiegs essi on
refers to tinme progressio t.ig longer than a normal ti rogressi on.
Wiet hePR%0% 9Hher 1 ?régiﬂéﬁégﬁ!fﬁﬁéy 8_? IeRERIORsN BE JBBEEH HFHE e_a@e’& g to
any method %g@@?@&%@%@%&&&% 'aﬂtil?]&ﬁesacﬁét-ha{/@_ﬂfér&ﬁm%rﬂiﬁﬁg‘lﬂﬁ@t1 "1 ong”

refers to at is greater than the nedian tine course required for a

si gni f immohogvlulin octee ay a specHicdingibadyeuset] lapwbiridingacanapaunt frat thaedens to a

measurg that ...s | ess tha or.mal ,.J ess than a standard .such as a

br edet BAEs St e Rl SR o T TR el Bpeg AR ey iR e oRdgs ¢ han

anot hepheHRUR HINABAMAL B duE9b n6X PRI bih@iwgHer - 3 neans a measure of Her-3
that is less fhan a nornmal Her-3 neasure in a particular set of sanples of

patients. AThigelyeb” fad-‘8nkileds ta’d arwgeddlecreint isfars oean inereasedi(pigdaceeasef) net hod
avai | abl 9 one skilled.] h rf. L [ - S sure
that i grol%gélglt}f ﬁlﬁtnanal eﬁ?’eog)éﬁcgrténmgé)gp %%%%%ﬁé&cﬁ'cﬁh‘g%a&%r%ﬁ g’] %?He‘ ac utof f.

Low HeflBisTike¢lptcS@sp@antodraibasntiveithvigstaiimab hayatekradssdip@babipity 6f
relatively | ower than another subgroup. For exanp wi thout Ijmtation,

| e
accor dresponding e tregtaenhwith Fastnyraah lelive tow redPrensevibieshen AP Slibgr oups can
be cre ?&t y dividing sanples around a mat hematically determ ned point,
such as,"wWthout limtation, a nmedian, thus creating a group whose neasure
is low (i.el.ongsss uskdherche refeditan tinwi hbasuesthatds gteatea deinhermely greptenhose

nmeasure is high (i.e., greater. than the nedjan). Her-3 can he.nepasured by
iy e i RO S TS Ur A REHE QIR SULEN BT P CRAFHIED wi t hou
lim tafd_ng&vth&'ﬁ hﬂ&h@%‘ﬁg%%iﬁlré@ Maﬁfplé’,%iﬂgr&?é’ct% andass’s

i mrunohi St ochem cal (1 HC) nmethod. Exanpl € ranges for | ow val ues of Her-3,
Her - 2, loangdvig9 % lorg tigwsprogressien ey iaddue prgedssion thay salprger tlemermormel t he

sol ution produced the.cell nmenbranes of cells. are di.srupted,. et her
by phy GG BFOF<{e i Fanerdirio B Ron i bnS ipns Ao BB EL R Blmd i) |
cont ai gny RBHSEARAIBILIAAS dHeRRIIRE M the@ft. Th8n€ BhbsdiffRAR FiohiN efbid€o b WY |,
including but not limted to, protein markers, enzynes, nucleic acids and

conpl ethesisgregierdhas the madirndithe courss wauiredsior patgnifinantensatiguasae i abe neasur ed
in varhous assays. A "nolecular tag," as used herein, refers to a nolecule
1seabse. .
that can bé neasured directly
“Low” is a term that refers to a measure that is less than normal, less than a standard

such as a predetermined measure or a subgroup measure that is relatively less than another
subgroup measure. For example, low Her-3 means a measure of Her-3 that is less than a
normal Her-3 measure in a particular set of samples of patients. A normal Her-3 measure
may be determined according to any method available to one skilled in the art. Low Her-
3 may also mean a measure that is less than a predetermined measure, such as a
predetermined cutoff. Low Her-3 may also mean a measure wherein a low Her-3 subgroup is
relatively lower than another subgroup. For example, without limitation, according to the
present specification, two distinct patient subgroups can be created by dividing samples
around a mathematically determined point, such as, without limitation, a median, thus
creating a group whose measure is low (i.e., less than the median) with respect to another
group whose measure is high (i.e., greater than the median). Her-3 can be measured by any

method known to one skilled in the art such as, for example, without limitation, using the
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or indirectly, can be distinguished from other nol ecul es based on one or
nore physical, chem cal or optical differences anong the nol ecul es being
separ at edwvoizoologgi7ng but not limted to, el ectrophoreti ecrals2éionyi2si

nol ecul ar wei ght, shape, solubility, pKa, hydrophobicity, charge,

char ge/ mass rati o, polarity or the like. In_one enbodi nent, nol ecul ar tags
in a pMERATAG®methed gr psiag apy S‘@Pé@idrlmﬁt‘éch?ﬁbﬁl|({l§cbﬁm®ﬁt| cal
detecti r

anot he anEiARAENTb B GR.RUF RS, HEr5 2RESs SolusE BEORRA AR, 11

mol ecul ar WeLghte” &Bﬂp&), the eblution pﬁo;duchKahenhhdbdbimebibmﬂey of odihragae polarity

and can_be separ te nor 8{ reverse p Pl_ i,on .exchange
HPLC, cissimtedyh eéb&f p%@rﬁabﬂ%&fﬁgmzw s Orseffe@PE 35616 lysg a%@
chr OWEB%ﬁﬂjékfreQéntaﬁg'e cK&%ﬁecu?ﬂH@celM%% Igaﬂg@ﬁe ﬁfno?%aﬁashgbuﬁﬁﬁs may al so

i nvol ve usi ng secondary I nteract or wi Thout further
modi fi dxautedrto, proieuiehakers, @uians aucleicamds m‘@cqnpﬂemmf ahitgnsagiathert hat act s

as a correlative for .the e ence and/ or uantlt of an anal yte, such as
Her- 3 &Rolee @%C%S@Sﬁ%‘ﬁﬁlﬁi’emﬂ%ﬂ&ﬁ F?r%“ﬁl’g/ a set of two or nore

nol ecul ar t@Q‘SmBE}iulhﬁttag"’aa@hsé’M heéin, @&r@f&ﬁ‘ﬁbie\éﬁle%&&hﬂbé hehfur @iskieele a
nmeasur abl e signal . nol ecul ar tgtg a neasurabl e signal nmay be generat ed,
for ex @npid@ectgy cdeb@dlsiuagm&hﬁdtﬁwm eiphelvedesbasedoe pes of ra@ﬁed)hs’@qalences t hat

wil | ridi conpl ene nce ective
bt oxi neRie] R iRl RO et 3PS Setie b i n Briot o  Eha
can be ligEadus eﬂbdu@pHQed@hmtlitpnn@Ie&m@dSelgn@ghape dobikyt pkaicl ude, but are
not limted to, FRET, BRET, BIFC, LClI and QPCR O/eralﬁ) survival" or "QOs"
refers hyéroah?bl%v ghangs cehargsdnpssaatiemolasity of therliker dnone AMbOdRRRAt h or
censor r Overal |
cur vi vEEARA PO B on P ey kb dpRbkefl niCH A0 S B PRl e
r epr es ehiractefistica akd pdrelse dVbamtedﬂ»bf@ﬂecubphMemg &b anethat embqlhmbmc mlodecularne,
that tinme being the tine bet tart. of the tr me to death or
censor 2858 ad’é‘t‘réilﬁ’l et By éiF r{hé]@ﬂﬁﬂe‘?"’églﬁt Sl}a@?esroéﬁfaé ayal ue of a
predet gLARRGH hh 1 A8icin 8% BiRkdib DBy G6tAbRasR ol fdvBME BRasthat al | ow
t he bes? é’?scrllgﬁfnatfggﬁﬁ%men t{/lvo orﬂ&noreg}(/:at ego?l es of Van gt?srl bute. For
exanpl &PLL, pmreemtha@erﬁﬂﬂe@ a@pillefyf eledimchmiiaggsaphyemess spectoscopyn geseplivset ween
t wo cat or| es @ﬂ?‘{}%ﬁﬁ‘mr 3 expression and | ow Her-3 expression for
det er ni® Hba%%‘? PPy be used. Pre-deternined cutoffs nmay be
used to sepM@%&rehJ@ﬁt StAbREIAr Wbd Mha X@is@@ﬁvdl@@mé $eabn @iy mogéwrart han the
pre-determ ned cutoff to optim ze the prediction nodel. roximty
pr obe, intergciientsdwithos withopefusther medificpiben émdetepfaenhanep et @é@h anpi ety capabl e
g];nggbl (r;egfuraf)lgls{]gngf tfhef: aclts as corr)&alpvg Yor'fRe sreggﬁc%%ﬁh/%g qltla%grqp Or & gqaﬂf% ng

such as Her-3 or a Her-3 in a complex. In one embodiment, a set of two or more molecular

tags may interact within an effective proximity to produce a measurable signal. As
molecular tags, a measurable signal may be generated, for example, by detection of two
complementary nucleic acid sequences that will hybridize when the complementary
sequences are within an effective proximity. Other examples that either generate a
measurable signal or that can be measured using detection methods know in the art
include, but are not limited to, FRET, BRET, BiFC, LCI and QPCR.

“Overall survival” or “OS” refers to a time as measured from the start of treatment to
death or censor. Censoring may come from a study end or change in treatment. Overall
survival can refer to a probability as, for example, a probability when represented in a
Kaplan-Meier plot of being alive at a particular time, that time being the time between the

start of the treatment to death or censor.
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generate a detectable signal and an anti body, a peptide, a peptide or

non- peptide |igand for a cell surface receptor, a protein, such as

st rept aviworeoieoss4mal | nol ecul e, such as biotin, an ol i genualseabiod2sl an

ol i gonucl eoti de anal og, such as a peptide nucleic acid, a lectin or any
other nolecular entity that is capable of specifically binding to a target
protein or fDieedstdraniend atefB] as usedperein, rafers @ ihgyalue of @ ssdsigrmiicd probe

i sed of -3 -t t i ' | AL bl
of i nieAg e o7 b R ESE aFrhBACY o Wiod b E M kT BviRgy 2300 ©

bi ndi ngvé erpRENESegodies af & atibuge. durprunglepd pendtdraringl atef thaodlliws @rest |
that has one or nore nol ecul ar .tags attached, |In one enpodi

. , a
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bi ndi g JTRLFHoP dGOARRIB R AN AN A BN PREQAUNTNG QitéiraRhfibe wher ei n
rst an s ar

the fi secon ucl ei ¢ acl conplenmentary to each other and each
i s a pusdebaepdrate thd sahigtts veith tahaes lovnathanhe highet thag thegirdsletgrmined ewtpi an
effective proximty of one ,another, they hybridize. Hybridization may be
measur Wﬁ’}“‘é‘?@eﬁé‘%/qﬂﬁﬂmléﬂﬁ "to one skilled in the art. For exanple,

f 1 uor ophor es, TRy RSiLAbLBEREM sed hBRi Wt 6 aaeh st AFaticBRIpEIBELE Moty
hybridization.” I'n apreferred enbodi nent, hybridization is nmeasured with a
nucl ei capabilelofagsingfwitkaniesfectiee prokinitg ho asoléwMardag apladinding lsompopnéria at i on,

the rolling circle amplificatio t hod {see, f.qr ex Jzardi_ et al, .,
(1998) eRpsted deEcialg gpg?%a}’%ﬁ)a.“{}b‘@d‘%‘?’* shaaﬁ‘ﬁpftlrﬁr%aﬁn&%@%&*%é é@vfg’%%ati on
Cri ter pal dupfaaekédpibidpioteinanth ks steptatidial a publl nfhiedile, shetsad bistin,daf i ne when
cancer Eati ents inprove ("respond"”), stay the sane. ("stable") or worsen

(" pr ogpbgwiusleotide) an phgonueleatidranalog. Rich g A pertile nyekicacHl, Byechier 3w st er i a

have been | ish -for : tl DCEX

I nstit moé? oIeﬁ@g?atI{]{)eapgsl)é%g%resgcghﬁgg’ggggbgn%g%@%%% %?1?@%?% rr.aybkl3 ncl ude
ot her somiplext Horlekarapleda gedximityippoise eomiprised ef adie-3-tdRgspdactibady witteat ment ,
and other fornms of this verb, .as use%hgrel n, refer.to the.reaction of a
subj ectmaleeula dag manbe sapablesf %é‘ﬁg to her-3 vithin g FHECy equpBEY 1P Q8% 8hds

506 | ildi | | 0% 20%
O a0 AKAA Loron gk TR Q0o nd i@k ol 0%  20%

30% 4 80% 90% or~ nore. In anot her exanpl e, a subject

r espontiss ore drmeare meoltcular ags attamhed.nln diee gubpdivient hmirokisihyprabout 5% 10%
20% 30% 40% b50% or npre as.,determ ned by any, appropriate neasure. e.g.,
by s SOUPToE ARBSNE MARBER 85 e e el BFC pRETBGENE SOFPRkE N W tn
a Her 23368 d Hhnd%eRbordd nidiEc a88] REbreRRE Hir&NHESeddnldifiRlefx e #8CY ext ended
by about 5% 10% 20% 30% 40% 50% or nore beyond the |ife expectancy

pr edi cteaplenemtary teeaakeother andadeh isiaqredetemivieddersth se thakcwhen e nycleighj ect

B NI R e T SR
i f a patingnkufcdNUNYMéBoA khbRatigBAE skilled in the art. For example, fluorophores may
be attached to the nucleic acids as indicators of hybridization. In a preferred embodiment,
hybridization is measured with a nucleic acid amplification method such as, for example,
without limitation, the rolling circle amplification method (see, for example, Lizardi ef
al,., (1998) Nat Genet. 19: 225-232).

“RECIST” shall mean “Response Evaluation Criteria in Solid Tumours” and is a
set of published rules that define when cancer patients improve (“respond”), stay the same
(“stable”) or worsen (“progression”) during treatments. Response as defined by RECIST
criteria have been published, for example, at Journal of the National Cancer Institute, Vol.
92, No. 3, February 2, 2000 and RECIST criteria may include other similar published
definitions and rule sets.

“Respond” to treatment, and other forms of this verb, as used herein, refer to the

reaction of a subject to treatment with an agent. As an example, a subject responds to
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including the RECIST criteria, as set forth herein. "Sanple" or "tissue
sanpl e"” or "patient sanple" or "patient cell or tissue sanple" or
"speci mrerwoeaotnsseher to a collection of simlar cells ebraiseadotrem a
tissue of a subject or patient. The source of the tissue sanple may be
solid tissue as froma fresh tissue, frozen and/or preserved organ or

ti ssue tisptmigng psgrowih alkmivmaran thy sbiEchis raigydedabeut K5hs20%1300 40
fluid d
e oL B SR A B e Ly 0410
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expl oi teth &8 fifte arl ds®itiBn o BVl i Iafa{e@ﬁﬁle@ts tﬁé‘tﬁsue@%%xp‘ié’ﬁﬁ tafthiny of
receptor tyrosine | nases is the epidermal” growth factor recept or (EGFR)

f am | y coln@ridsdhdtiaye netrrisagurs]ly E@Iﬁ;uxb&mm thiERSsugnal nbﬁf&lwczhm over - expr essed
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det er mppegdedin @é&v@lﬁidﬂaﬁﬂlamﬁbrtﬁ@h%ﬁxanmw&f si gni fi cant event S

i ncl ude, for exanple, without limtation, prinmary diagnosis, death,

recurrence, “Shert,des esﬂdlmmm,cmfemata tianpmepsig thet igisherierdhansnoraehshertarc

rel apse of ati ent 'S d| ase or the proqr n di sease
from aﬁﬁfm ga“@flr dt% aso%]?/ aeﬁ[olimelae S%Sé“s 'S gﬁ%rt% H§ Q?e%&"gﬂ%ﬁ%sfrlglc%wtﬁy event may
be any shdtiee tHaaRhoB¥esNiberéap thdaturaSB@sRable, Witk ra3pebt @ a petienigs lohgevitizG ST or

ot her res onse crlterla as
short time progression refers to time progression that is shorter than a normal time

progression or shorter than predicted. Whether a time progression is short or not may be
determined according to any method available to one skilled in the art. In one embodiment,
“short” refers to a time that is less than the median time course required for a significant
event to occur in a disease.

“Signaling pathway”, as used herein, refers to a process in which the binding of
extracellular signaling molecules to cell-surface receptors trigger events inside the cell and/or
a process in which intracellular signaling cascades can be triggered through intracellular
interactions. For example, receptor tyrosine kinases are transmembrane proteins that
propagate growth factor signals from the cell surface to intracellular processes that control
critical functions such as growth, differentiation, angiogenesis and inhibition of apoptosis.

In cancer, these signaling pathways are often exploited to facilitate tumor growth and
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determ ned by one skilled in the art. As used herein, the ternms "subject”
and "patient"” are used interchangeably. As used herein, the terns "subject"
and "subjwotsio/asef’er to an animal, preferably a mammal ipaoTiusdéng2e81
non-primte (e.g., a cow, pig, horse, donkey, goat, canel, cat, dog, guinea
pig, rat, nouse or sheep) and a primte (e.g. , a npnkey, such as a
cynonplmptastasimk@ye susbrfamily of sasepionhzesnekinasen ifthe ppiderm geaval fagier apy”
refers_ta th i r . j i

pect £ reselr PECPRY Gk A Bl Rl BhsPBER, HERATOI Ind DAL SR

cel | s. oVarggireshetl heh ayidel vty mfiyurher 9pepr i sed of , but not linmited to, small
nmol ecul es, such as lapatinib and iressal/gl eevec, npnocl ongl antibodi es,
such as trasPigpifipant eenh ey wed hginy shalkieler to an eyquipasa Pt s dispiss dhat is

e R e e L

t her api e treatnent o sease processes, such as
cancer exdsplaseithhedimitation priveary alizgnedis,sieathl, racefrencet thetdhermimation thafat i me
between an jnjtial event and a supsequent .event. .For exanple, with,respect
Lo a pREGHS Hscask e BITasiatRerelanar SF RIFD & F5tee b e HARFaitn & ARUENCE and
may be JRBARUFRE oY oesahO bove 98Ik sERBE t0BHeE A RidnlRafiOdlchemay bé Agy di sease,
wherein the first” event may be diagnosis and the subsequent event may be
met ast aspatant orentusadisl assess PSTEIR andperoyingdly RIFCISJror oftpprespasbeerenipan ti ne as
measured from.the start,of the treatnment to progression or a cancer or
censor%e@ﬂ%?lli)ﬁ_ﬁnﬁ‘ﬂ?ﬁ%%’ﬁéh??%m a study end or froma change in treatnent.
Time to progsassd Rérefid theabsins ARbjceOTRICPLRhAsreaused RIRGLhdnigbIbIAS As ugsd

exanpl e, in a Kaplan-Meier plot where time to progression may represent the
pr obabheretny theftenmes ‘subipeto gré syibisatst Fefer toga anignab prefprablya mampmal inchydingiy ne

bei ng the t. et - r t n i r..Censor.
"Tr eat Er%%%lp ?&A%en%'goﬁvéﬁcg)rgv’%% r}rlé ;ng a(fn%%g %E\%F %Igurﬁg g% ’ Iti%”t’ %Hgllégg{%?%ﬁ’s@?lggioén of an
agent sleepaeideprindlé aasamorniieg)suals ad heyngmolgul naihkey, garilie chintpanzzavse a

cancer _to shrink by weight orvolunme, to extend the expected survival tinme
of theb¥pdct and/or time to progression of the tunor or the |ike.

Treatmen: ey, gt fE4S" ERABGARE tthinilh AREARIALL Rrlachol SadeR e 2

treating physici ns expedi ent. The term "VERA "“réefers to single
and nukpégifiexelts mvdlvedlin idiseaszpewithestehasmimporealicalng, naretah oelss. dhatgetedhni ques

f f or mi d utilizi h . including but .not |imted t
- cagoniHEERHRy BRCEY PR O AU A SO e | BPsE e b ROt R | e

terms Ve, m¥dford shtibbatds! Juch g asthgukigesr hutlaE shiaggaabiy. I1n a
first aspect, the invention is drawn to a nethod of neasuring and/or

quant i 5§R¥ys used tp blosk axeressialy dfigengmpuoducts invpied 1 diprsoproresses3 Fapgeted onpl ex

‘nas %{erz%p?és are useful in the treatment of many disease processes, such as cancer.

As used herein, “time course” shall refer to the amount of time between an initial
event and a subsequent event. For example, with respect to a patient’s cancer, time course
may relate to a patient’s disease and may be measured by gauging significant events in the
course of the disease, wherein the first event may be diagnosis and the subsequent event
may be metastasis, for example.

“Time to progression” or “TTP” refers to a time as measured from the start of the
treatment to progression or a cancer or censor. Censoring may come from a study end or from
a change in treatment. Time to progression can also be represented as a probability as,
for example, in a Kaplan-Meier plot where time to progression may represent the probability
of being progression free over a particular time, that time being the time between the start of the
treatment to progression or censor.

“Treatment,” and other forms of this word refer to the administration of an agent to

impede a disease, such as the growth of a cancer, to cause a cancer to shrink by weight or
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the nethod conprising providing a sanple and determ ning the presence
and/or quantity of Her-3 and/or Her-3 in a conplex in the sanple. In a

pr ef er r edwerntbodissaznt , t he sanple is a biol ogi cal sanpl epcirrusaoipnefer r ed
enbodi ment, the sanple is a tissue sanple. In a preferred enbodi nent, the
sanple is a fresh tissue sanple, a fixed sa a frozen sanple or a
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nore detail herein, the therapy is a Her acting ent. In further
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the presence and/or quantity of the binding conpound bound to Her- 3 and/or

Her - 3 Ima prefenmgd emabodimeant gheﬁmnpleds emﬁEBErﬁ@mple Dh@lidmhmdﬁ%mndlml nds

specificall 0 -3, LN preferred e ndla conmpound
conpr 1 & eetepfed bl i oo @hirdies BRSGRI ENer sabile JAcB0a) o rai sed
agai ns¢gmpodEnehts! the bRedt talfer R Gtape@i.b Datfov ant} bfeasBcanset oﬁxﬁéthlgtan@ Exanpl e
2 and shown in Flgure 2A. In_a preferred enpbodi nent, the antibody is a

”D”OC' breast Cﬁﬁ@‘i’rbdweﬁ@‘m@%@e’(ﬂé) thg leved iof Hera expressioatin éhe brgsiieagentpr i si ng
I 3, 14
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1.25. In certaln embodlments the high Her-2 expression comprises expression that is

very high and/or moderately high. In certain embodiments, the very high Her-2
expression is a logl OH2T > about 1.84 -2.21. Or, other ranges may be used depending
upon the patient cohort. In certain embodiments, if the level of Her-3 is high, the patient
is less likely or unlikely to respond to the targeted therapy. In certain embodiments, if
the level of Her-3 is low, the patient is more likely to respond to the targeted therapy. In
certain embodiments, as as described in more detail herein, the therapy is a Her acting
agent. In further embodiments, the therapy is at least one of a Her-2 acting agent or a
Her-3-targeted agent.

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
preferred embodiment, the sample comprises cell lines. In a preferred embodiment, the

measurement may be quantitative across a wide dynamic range.
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vari abl e region conprising CORI, CDR2 and CDR3 havi ng sequences as set
forth in SEQ ID NGs: 16, 17 and 18, respectively; and/or a nonocl onal

ant i body worepro/esd41g (a) a |ight chain variable regi on ceoprisséng22BR , CDR2
and CDR3 havi ng sequences as set forth in SEQ ID NGs: 19, 20 and 21,
respectively, and (b) a heavy chain variable region conprising COR, CDR2
and CDR3 havi A@refeqae sebediment cthempgthod pomprteysmyxmssthesample with a0y
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CDR2 and CDR3 having sequences as set forth in SEQ ID NOs:22, 23 and 24, respectively,

as shown in Table 1B. In a preferred embodiment, the antibody is the antibody with the
amino acid sequence having SEQ ID NOs:9 and 11 as set forth in Table 1A for the light
and heavy chains, respectively, and/or SEQ ID NOs:10 and 12 as set forth in Table 1B for the
light and heavy chains, respectively.

TARLE 1A
Her3 light chain sequences:
>Her3.B9A11.H1 LC (clone 6-6)
SEQ ID NO:9

MDSQAQVLILLLILWVSGTCGDIVMSQSPSSLAVSAGEKVTLSCKSSQSLLNSRTRKNY LAWYQOKPGQS
PKLLIYWASTRESGVPD RETGSGSGTDFTLTVSSVQAEDLAVYYCKQSYNLWTEFGGGTKLEIK

>Her3.F9B10.3_LC (clone 7-3)

SEQ ID NO:10
MRCLAEFLGLLVLWIPGAIGDIVMTQGAPSVPVTPGESVSISCRSSKSLLONNGNTYLYWELORPGQSP
QLLIYRMSNLASGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPLTFGAGTKLGLK

Her3 heavy chain sequences:

>Her3.B9A11.H1_HC (clone 1-14)

SEQ ID NO:11
MECNWILPFILSVTSGVYSEVQLOQQPGTVLARPGASVRMSCKASGYTEFTSYWMHWVKQRPGQGLEWIGA
IYPGNSDTRDNQKFKGKAELTAVTSASTAYMELSSLTNEDSAVYYCTSYYFDGAGYFDFWGQGTTLTVS
S
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regions (CDRs) are underlined. The |light and heavy chains are denoted by
"JLC' or " HC', respectively. Table IB shows the three CDRs for the B9Al
1.H |ighwoant/dseeoy chains and the F9B10. 3 |ight and heawysehaionest
respectively. In a preferred enbodi ment, the nethod conprises mxing (i) a
sanple that may contain Her-3 and/or Her-3 in a conplex; (ii) a proximty
probe that is capable of binding Her- 3 and/or at |east one other analyte,
t he pr o¥dend-FBH): frdgredgDan effective proxinity and (iii) at |east one
bi ndi ng conpound, the at |east one binding conpound being capabl e of

bi ndi nGEReED3N8AH2 havi n one or_nore SI%{ nal i ng nol ecul es_attached, V\/ner ein
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correl é’tT8§ with the presence and/or quantity of Her-3 and/or Her-3 in a
conplex. In a preferred enbodi nent, the Er oximty pr obe and/ or bi ndi ng
conpound is capabl e of bindi ng spegﬁ]ﬁ:z} Iy to Her-3. In a preferred
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havi ng| SEQ || 9BoN@sN0:13 8, aspS®tnof 0ié h i hsioxanpl e 12 arldseshown ix2 Fi gure 2A.
In a pledrredtersbodi Tent] e LI RERY [ kRésx@afonocl o agSDﬁ%cjs%%%mgonpri si ng

(a) a light smabmovani a_bI | BN cpnpr §,§Qnﬂ, me @,ngo havi ng
Sequenzg‘f‘% S Gl o TR D NOs 13 And—_5rEs taowgkysand (b)
a heavy chai ovarl abl e reglon co'rrlpié Si n_:] o 02)52 anS > hgvi ng
sequences Y Worth in %EADNO“ : 18] 7 3R respectively—and/or a

nonocl onal antibody conprrsrng (a) a Irght chain varrable regi on conpri sing

CDR! DMNOs: 19, 20 and
SR LV ﬁiﬁgﬁ%gﬁ%ﬁ%“% el %ﬁ% g )
r espectiong srquerﬁe%yvgfer WS dtt “iys t he
ant i boé?tewltnﬁlglﬁéloé tieetk e Thgali @né shegs ‘?‘M’ bYas set

forth {‘nLGAlré Hﬁ”,frgrpeph@elyl (] nbleéﬁoshnwarl;e thregi ﬁwrﬁéé%lﬂew lightwdor SEQ
| D NOs hedsy dmaths 38d e FOR10folight andrhél'aaszChamArémecm\ha@I i ght and heavy chai ns,
respectively. In a preferred enbodi ment, the sanple is a biol ogical sanple.
In a preferred enbodi ment, the sanple is a tissue sanple. In a preferred
enbodi ment , I herefampd enibedﬁnérit)(tthd nsahpd 60mpr1§d’sﬁﬂi&ﬁ11§ﬁmbﬁnpre thainis@te. In a

preferred enbodrnent the sa s..a tunor e. .In referre
enbodi feain Hegs e&l{%&@r13§nacgpm%én(l>@r%9mw%§m$p s%ﬁf‘e%palﬁ g{”&d@g Fed
enbodi g%ﬁh/or LPRasi AR lofheg rggﬁggesﬁé ’i‘tg r?p{)]yé%c? ddeffe Bl € Eﬁfx’itﬁgy gfPpodi nent,

t he sanpl e conprises a e as scussed herein. For
exanpl €iji) anleast oae bmdmge:mhqﬂun@,rlhsat leatsteoxttrtead;ng cempeund leimpedpyblsbfige (i .

22{)3;?%@rﬁ ﬁ% C%g 8rr1e cr)rrE litngrsets?gtnla 1ng Eneoefggulecs%rt]tgghed w[ﬂerem gmdmg of the
proximity probe and the binding compound within the effective proximity produces a
signal from the molecular tags that correlates with the presence and/or quantity of Her-3
and/or Her-3 in a complex. In a preferred embodiment, the proximity probe and/or
binding compound is capable of binding specifically to Her-3. In a preferred embodiment,
the proximity probe and/or binding compound further comprises an antibody and each
antibody may bind to a specific epitope on Her-3. In a preferred embodiment, the antibody is
raised against one of the peptides having SEQ ID NOs: 1- 8, as set forth in Example 2 and
shown in Figure 2A. In a preferred embodiment, the antibody is a monoclonal antibody
comprising (a) a light chain variable region comprising CDR1, CDR2 and CDR3 having
sequences as set forth in SEQ ID NOs:13, 14 and 15, respectively, and (b) a heavy chain
variable region comprising CDR1, CDR2 and CDR3 having sequences as set forth in SEQ
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| evel of Her-2 expression in the breast cancer is high. In certain

enbodi nents, high Her- 2 expression is a |ogl OR2T > about 1.14-1 .25. In
certain ewbadiomssi’s, the high Her-2 expression conpri sepCeijse@smengithat is
very high and/or noderately high. In certain enbodi nents, the very high
Her-2 expression is a | ogl OH2T > about 1.84 -2.21. O, other ranges may be
used déBe¥@s:he Iipad 18Hespsativayitand(ona monorlgng apgdyqORPriSiHg ¢ m@ chaipe

sanple_is .an _FF | 0 bl . f.er

embod; MR R TR R ORI R S il Wbt By & ARSERID
embodi MED4: 19,130l X10ekspéctivt B amd &) ahleavyc chinfimb afabld reglonadonipgisingn®DREe! | s. I n
a preferred enbodi nent, the sanpl e contains exosones aciwd/or ot.her vesicl es.

In a pldii? aCIaRa bayngsaquencreasssniorte bR P NI Ze P 2q 2 ESPIHVEY pr ef er r ed
enbodi ?&gg.%g ' i : ' m c

range. Q‘?%ﬁl%l%?g?g? red e og?énﬂg%%l {,?%tlﬂ%ﬁ{\}n'toggé%ﬂ%gﬁ@ﬁg@%ﬁ%ﬁg%@i mately 2
| ogs. kaqenoohavipg SECr NN el ibns setttheh w debldyidafirche Hgleandsheabput 1- 1
.5 logs,i.n breast. cancer, s I i referred.enbodi ngen th od
provi dE8aIRSJESRACHYV e v@%ﬁﬁﬁr{m&@ﬁﬁl@ ALY Briatnia fﬁl}@?@*ﬂd
enbodi RRALeatyEhARARUPEARRY. O aq%@mdadyenhmﬁlﬁeﬁﬂ, tHev@niple &ta bddsdicabout 1000
receptors per cell to about” 200,000 receptors per cell as determ ned by
accur asympteu dnespraferted zindypdivo bt tivenanple s aztésdue sanhplei hrea pesdkstest and

o of or FRIoR BT HE SRR LY FESL S Ellet e gl bt PELET BT "ot | east
about 20RARGRPHEEEMPRis & Bhthot ANFNOUIn 2PRFGRA dnetsRINhentS tHeaanpdd 1s.a 1 n

apreferred enbodi ment, the neasurenent or_ quantity is sensitive to at |east
about fezeotrmerisstesampler laanreferredsahodipentothe speply¢QRRrisssA HEOF . | n a

prefer e I . ti I 11 to at | east
bout DB 0 Rk efibd chBGaRAR the Uhifre ChmBHER skt SuREFBRILSS (0 1 | P93
pr ef er dedussd heieire for ckinepkemsideetamdmbrlimaasithé breast cdatariseady stagé ng

i sotype. control antibodies and conpari son with_conventiqnal |HC HEt hods. In
a pref &r§-etfliBYHBLPIFAHCANERIEMFTATIHES brivastspresinde CaIP GRRGHREREIBf  bi ndi ng
conpou . a3 b i sRr N .gi Eaval
R s A b e L S
bi ndi n@ exprgssionds bdogidHT Habed latwh 1 St dnmiertaimgenh helipensethechigintieo2

gquantity of .the second bi ndi ng, canpound as rrel ative of the esence
and or CHRERRTIPY §oPTE R IR b UGB SONT PO RS g P afar r o
embodi ER{Modirh&lfis SRE 089 HER RS SPPRRINATs hIogivrant bathat 1 Baeouse ©f a second
bi ndi ng conpound that i s capabl e of specifically binding the first binding

conpountheanahgeasnayriee wneddepending upen the patigst ¢nbprthave practical advant ages.

For exanpl e, nmult.iple Her:3- Ci fir indi;ng ¢ u be tested
using a si né)rl1 & pgeter%rgqﬁl(fanoﬁmwaqﬁ%q nEenla P E%E\E F%ﬂpl}e gr %‘?‘@@ﬁ@ ﬁg% P Ieermr e
ol eculi@s plefgfed ealbodiadrt e kifiple 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. In a preferred
embodiment, the wide dynamic range is approximately 2 logs. In a more preferred
embodiment, the wide dynamic range is about 1-1.5 logs in breast cancer samples. Ina
preferred embodiment, the method provides a quantitative continuum of Her-3 expression. In
a preferred embodiment, the measurement or quantity is sensitive to at least about 1000
receptors per cell to about 200,000 receptors per cell as determined by accuracy studies
utilizing well-characterized cell line models and cross-validating technologies such as
ELISA and flow cytometry. In a preferred embodiment, the measurement or quantity is

sensitive to at least about 5000 receptors per cell to about 200,000 receptors per cell. In a
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need for attaching nol ecular tags to each of the nultiple Her-3-specific
first binding conpounds. In a preferred enbodi nent, the first binding
conmpound We 2aimss4«ve ant i body and the second bi ndi ng conpoun$2018/02r281
anti-nouse anti body raised in a non-nobuse species (e.g., goat anti-nouse
anti bodi es) to which cl eavabl e nol ecul ar, tags have been attached. Second
bi ndi ngreiemed emaedigreat. the measyroment|or Metiy i rensiyp dsatdeast ahout Hh0Get ect i on.

Det ect | ty] JoY To MR TR cTol onpounds
mcl ud i eBrp < eE BRLG PR g0 Reepll peELAE 1 e B P e

her ei nmeasdernbitioe earftity 8.sensitici to iasleds pesut 2Gdl00ascebidr? pyr, cedlntpyabest t hat
converé ﬁ&en‘i cal into_a_neas a%l(e ol.orimetric, fl uor.esce}q%t or

ol ect r 3Rthafl EefePOrepeicelle 12 Projer e raaSUEIent TiF dSUFEERHAPEIBESI ns (e. g. |
green {LEQLRSERMe REObEIABNibbEed Ao BhiAMMEDhvedithafHC BRI o gAN be
nonocl onal polyé%ona or reconbi nant and can be prepared by techni ques

that are weln a kredewred embdediment; det@gmining dhepresage and/bugentitycefhphding

i | obul i t.th f . which i | qbul i ns i de t
vart oucormpatndbedi s AETE Dime SRk 25 Ge PR ydeipoliE ISE i Cop ang
19G3,  bENing&ofpolih@BERE hisle td1§HeEificalHBind mélwhqiﬁng:@&n%dimd%dnﬂo&@ér)ﬁandFab' and

the like. Antibodies may al so be single-chain antibodies, chinmeric
ant i bod¢tesniningiegpreseacand/ Bonpetdy of thg sgcopd hndingromperyd gegorrglative ef keown t o

one of O U . ' i.nd] Lvd ty t i.§ specific for

a partplcs:etlé‘ll'liacre alﬂ@ﬁ%ﬁﬁ%&fg ?%e&g?ohﬁdg%({@?%og{nﬁgagg%%%éé’ %loal @@rr%ernl s?aand conj ugat es
of i Muemgbaibiént, nise RohdBindinkrcagipenndisearantibodised where appropriate so | ong

as binding affinity is naintained. To facilitate the devel opnent. of methods
to measure MB§Use ‘i’t)r/fl sronbinding Cgﬁlﬂ?ﬁ}“é%t,hai-léP@E@%%%W?I%C%Fg’n‘%g‘gﬂéhe fvs

ant i bogj i i i j Her - 3
(S hown P e B boBhERAhep ole SE pHEE ol THEIEE hB 3R bl RAP R ARG, 3BT 2
as knowexammle.oneltipki HdreldspenificHastdritding canpomds oy bedestel usydprd doglas.  Many

nmet hods are, known for the creation an roducti on oLnrmno | onal anti bodi es,
for exSAANS bIGE Soymonad vhER rotagied orleat mate mlosaler (s beegatne Bie ol . (
1975)  NalduoLardRRin I0014Qiar Mosdb Beth el adBpRasSLI-SReific Tirkhndidd er at ure (see
Godi ng, JW (1980) "J. I|Inmmunol. Methods 34: I2)85- 308; Harlow E and Lane D

(1988) componmds.blbic preferrad embedinenty the Ksh biading Compownd iga mdusereatibodtand the
. (1980 Cl | Ant.i bodi Pl P .. Zol aH (1987) .M I I
Ant | botirad BB R PoBRY 88 R Stnebe SRHBARERE R ReI BT e S he

Ant i bo?ﬁcé

et hodagf-nfous@dnhtite didyProi vl B sl DRI B olek tilar fap¥HileAicaf afadhegt ani nmal, such as
a nouse, to elicit the production of IynEhocyt es that produce anti bodies

targeted toSeteadhinsingieorapounds e tipisyllolebelad wibgrodbas by delscligly al so be
| mmuni E%%céi@hééis{g Q:comdf H]eg?gre%%%ﬂnggé/coggbﬂld&%pctoln%%un(fs REQEELR 0 @ cell

. oy’
di spl ayIng ntigen o
not limited to cleavable molecular tags, as described herein; radiolabels (i.e., radioisotopes

such as I-125); enzymes that convert a chemical into a measurable colorimetric, fluorescent
or electrochemical signal (e.g., peroxidases) and fluorescent proteins (e.g., green fluorescent
protein and its many derivatives).

The antibody can be monoclonal, polyclonal or recombinant and can be prepared by
techniques that are well known in the art. Antibodies may include a complete
immunoglobulin or fragment thereof, which immunoglobulins include the various classes
and isotypes, such as IgA, IgD, IgE, 1gG1, IgG2a, IgG2b and I1gG3, IgM, etc. Fragments
thereof may include Fab, Fv and F(ab’)2, Fab’ and the like. Antibodies may also be
single-chain antibodies, chimeric antibodies, humanized antibodies or any other antibody
derivative known to one of skill in the art that retains binding activity that is specific for a

particular binding site. In addition, aggregates, polymers and conjugates of
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surface. Lynphocytes are collected then fused by chemcal {e.g., with PEG
or electrical {e.qg., by electrofusion) nethods with nyeloma cells to form
hybr i domawoebimg347gpi cal | y under conditions that prevencrhis2goont2Rl and/ or
survival of the parent nyeloma cells. Fused cells are allowed to grow
because they contain enzynmes that facilitate survival in the culture nmedium
hi a pismenpglabalinsntitheinfragmprts ean bapsed vehfre ApRsopriale fe lomg 3o RIHNE ne,

am nop -0 . { di ne (HAT nedi un), which prevents the growh of cells
| acki ntﬁﬁi{’ﬁtg'olgia}%frh@égeﬁ'qui ni ne phosphoribosyl transferase (HPRT). The HPRT is
suppl i ed t oTolecifitasetle devdlopayerit o€ nleghdb acyieasupaHen?g in bialdgiea senses, vi val  of
the hybridoma but preventing survival of the parent, nyelo cells, which

| ack Hﬂ?’l".}m?lc’_cflfrléoﬂ%‘af’%?liaﬁgw’fﬁéﬁwﬁ%ﬁ‘m%ﬁa&l&? ey u{lizgg?galeﬁnqi ti oned
medi 8) palEIdMRIS flek- ¥ @RRAYRKibaE ) 3nB SAHME RINA ATRHAGHA RFheR RlERO! oS
direct & agai nst the ‘antigen Tsing'a variety of techniques (see Voller, et
al . (197@)s Knoval fomneR&flheal in tBd aif OverS 2694, toi anedte tiygddonias. ndiany inreithals t o,

i mmunopreci pitation or.an i.n vitro binding assay such. as en -1 i nked

i mruno &6 g ggé?“@ﬁ‘i% P C%@Pnﬁq?“fg?%%oaﬁs’g%‘?@mpi%H%AppI i cations
of | MyPididcaemERsY P hrsBicHbed gy RoehReet 80 (097N Rfhersn:495-897 96, Pl enum
Press),  radi oi n’rrunoas‘tsﬂz%i)s/i (RI'A; Sonksen PH (1974) Brit. Med. Bull.

30: 1- 108ier massadsrdesrikrdsinghe titessiurs tseqrbioding, EdNAI9BPbAelinmunela Metbads he

hybri dgm e profited.in a lLb&S:. 0 ssays, kngl udi ng ELI pgure 1),
Vest er TTBRSTUBEHAEPY bR kanPEoRE Tty PO TRE PE Y A CrotigPe
enbodi geahé&t REL Al E980pMB80dI0kIT Anaibbdites, BlREuRET e84 HAedR A NMbrotived cell s
are perforned to identify antibodies that may performwell in applications

t hat udaribadigsgdddanug! efrlechnignessCRSEERSShs | mrunohi st ocheni stry (1 HC). C ones

of interest L Ll b Lt . Sd ow
cytonetry. - Haots AbQHRERE R paHod bLEAE, ik UbaP e lin R it lne

ant i botbgtanied) eickds bynduglyto dhiciathe ippsdstio of Fuiphboytesthatcprodie gtibodieed
FRAERCTL T WGME S T WL
BoAL 1 e R B e R ot e

CFDNPDYMESRL EPRANCYESER talad@d thyn fusehbiHeienBcalvag:, stithsRIrGY arelegrical n t he
Her 3- VERATA i nent s, d ' her ein. Th ti.badi es, BOAL 1
b Folste, Were DSy iR T Hiveires ks SpehEompacu utfReE 0g0 1
Uni ver gidditiBRUhAVRESNt RNASWBSand¥suR@val b8 theQFhrd Mkl ond Sells2 @Qed s¥lder the

terms of the Budapest Treaty and were accorded the ATCC accessi on nunbers
XX- XXXargredloygd Yoy grovivbgepuseshdyorpntaimenzy mgg) that Bcilifate sovimgin thewslieret o prepare

095 0 L PR R Bl o o r nced

aminopterin and thymidine (HAT medium), which prevents the growth of cells lacking

hypoxanthine quinine phosphoribosyl transferase (HPRT). The HPRT is supplied to the fused
cell by the lymphocyte partner, allowing survival of the hybridoma but preventing survival
of the parent myeloma cells, which lack HPRT.

Culture media in which hybridomas are grown (i.e., conditioned media) are typically
assayed for the production of monoclonal antibodies directed against the antigen using a
variety of techniques (see Voller, et al. (1978)J. Clin. Pathol. 31:507-520), including but not
limited to, immunoprecipitation or an iz vitro binding assay such as enzyme-linked
immunosorbant assay (ELISA; see Engvall E (1977) in Biomedical Applications of
Immobilized Enzymes and Proteins, edited by TMS Chang, 2:87-96, Plenum Press),
radioimmunoassay (RIA; see Sonksen PH (1974) Brit. Med. Bull. 30:1-103), Western blots
or flow cytometry. Conditioned media from the hybridomas were profiled in a series of

assays including ELISA (Figure 1), Western blot (Figure 2) and flow cytometry (Figure 3).
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those skilled in the art. Sanples containing Her-3 suitable for use as
bi omarkers may cone froma w de variety of sources, including cell

cul t ur es,weannmeis3ap pl ant tissues, patient biopsies, bl ®@ou/useomeli2Bi ke.
Preferably, sanples are human patient sanples. Sanples are prepared for

assays of the invention using conventional techniques, which may depend on
t he solir pesfarrasramlridisents.studitsaising hoslk aativempd pemagabilized and fixedieallyjare

i i i i i | i - ef X ft JD &
P evenatortd GGG Syubloics 4l nlad et S fLaBfliceBicht BREGS: rEANEIQ
Chur chiok tisduey, sagh b9 iemubchistosh¢hisiry PHAC k eCloh88 0f inkdradt avlydwisabelynedyeor y and

applied. 4th _ed, Churchill Livingstone, Edinburgh. Exanples of patient
ti ssue ligHpg ddutionar spgle ¢sdl Have @y Pmeiide, but are not limted to tissues of

breast, pr O%ts%ﬁfiﬁ’be%@%’to ?ﬁﬁs? Qkillby ﬁ‘gtge gﬁﬁggﬁ%&@h@oﬁ@%&m&%&v ary gl and

or pancreas. The tissue sanple can a variety of procedures
i ncl udhpridamaélonads (exsitelames) cas b patifiedhusing borogstional perification@romyuies f r esh

f N enbodi ment . . t he. b ol | | be cells cul tured
R L e O R T S

enbodi PEStEin Alg@pml(@lsprmp%g%gé)%}oﬂtggg%}garrpl es or specific blood cell
es (e.g., buffy coats). In one

types or subsets of blood cell "typ ] I
enmbodi ment , Onkentbalyggnerateds BAAIL & (iremySHS2 lla D630 Read d ), sdigh was resad ai ni ng

€X0SOoNnes.. 0S0 = iGles that .can he creted by
st caRImTaePs CF DA WHSRLEER A Lt GRP BT o Lo i 30085 S55E
Mol . Megtusd @i $héGerd BBRATAG®i a¥shy@RPeririenitd ddsOribelUiRBin. €k ARiBodioSONMes
arethought to play a role in the ability of tunors to _evade the inmune
syst emBRAd L ad 95\6{9@@& dapositnd W the dinaggican tlype Grliure kollggions 180Appl i cat i ons
(see Taylor . (ol 10 04 - are
t her ef g%ﬁé ﬁlﬁ%ﬁé‘gf&%&é&n%?%gs’ V(i% I\%%tr%? g’roest .%h%%grlgflg}dgg%eg%f? %nt , the
sanpl eBudasest Treaty shdmare acdordsithe A TWIC hogeessorofiurh beys BKOSXHIX asd YYeYYde

cancers such as, without limtation, caycinonas, sarcqQmgs, e] omas,
| eukeni as, MaRyHBRERISHY RISeEE &S HRIMEARRESS 9 Weﬁébéﬁ%ﬁﬂlﬁg%desﬁe cancer
I's a bopg GanGRErl %ﬁfhgtﬁﬁ%ﬁ' W RBorSnc38 heRIPand 4B RS HBNBRA to

r habdomyosar coma a er soft-tissue sarcomas. |n another enbodi nent, the
cancer those skilediimtht artoSanfples @xtaimpihg Heol3i sycdels dooggei as ieomankersayayoersne
menengi.ong, I.(Yrrphoma, schwann %&ul | obl.as ong I.n _anot her, enbodi nent,

the. oo OBt 4 Madq ARy Of sapiregs g ving eell Giftuges, anishal o blant Ssues paient; o o

endocr bRPsiey PISIN GranCilfe. Pr&itraBKAsHRes AGhENM patRANGHPRI SamPRE alehyr oi d,
pituitary and thyroid cancers. [ n another enbodi nent, the cancer is a

gast r oprepest iferaissays atbe investorusing tenventieial teshhigrese whlich reaogenggéan thegal |

bl add d I i ' | her enbodi ,
he. cantart ramahishaGafIt R OE ForerSet pREwaRR S, BUMAE R Croc T

e, cer
ut er i nggovidd i@ Mleddlldwihg referesiest Baralft I &SekhaA] éds. WOFR @&y and Practice

choriocarcinoma, ovarian, vaginal or vulvar cancer hi another enbodi nent,
t he of Histological Techniques, Churchill Livingstone, Edinburgh,; Pearse, 1980, Histochemistry.
Theory and applied. 4" ed., Churchill Livingstone, Edinburgh.

Examples of patient tissue samples that may be used include, but are not limited to
tissues of breast, prostate, ovary, colon, lung, endometrium, stomach, salivary gland or
pancreas. The tissue sample can be obtained by a variety of procedures including surgical
excision, aspiration or biopsy. The tissue may be fresh or frozen. In 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
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- 3 88), in vivo and in vitro. Tumor-derived exosomes are
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cancer is a head and neck cancer, for exanple, |aryngeal, oropharyngeal,
parat hryroid or thyroid cancer. In another enbodinent, the cancer is

mel anoma, wequemsskrocel | carci noma or basal cell carci nomaT/usaoianot2Ber

enbodi nent, the cancer is a | eukem c cancer, for exanple, acute |ynphocytic
| eukem a, acute nyel ogenous | eukem a, chronic |ynphocytic | eukem a, chronic

nyel ogémaght t eliverrols, in Higiability: ef fumoss leeaypde he immype pysitine ppd bavetnoteatiali sor der .
| h Hodi t _r :
osot ha 5 RBNHHE Bha el be SR lickbatt st PAAGANE Black (R X S0 Roaer,

cancer st 7d:$30n887) amd ars thefef@s biuldgicwt oamples ofinterbstnphoma, Hodgki n' s di sease
or non-Hodgki n's di sease. In another enbodi nent, the cancer .is me*t astatic

cancer. |n dmaPraereheabedigient. thesamplesartumer sample) Examples of 5Pshpl e, a
mul tip s%!n% r i st ARSI mdsS i . In
anot herlnﬁléér;r%o | %rﬁ%m(%fﬂ%g%%%g%cﬁ%gg‘gﬁggﬁ%%%ncer. nlidr?’ %n%ég’remg@n%g%ig’nent :
t he cahademiss, hesphauisandoancdrtypd careact Heone hibdidmeent, thelvancans e bons

thyroid cancer, for anple, papillary, follicular, nmedullary o anaplastic
or UndFFIGT oAt PRI RY B qHEeRRE: AR oA RO BRI HBAETY Ol cancer i s
a uri N@stisiRGarcofas S anbfter S1BEHHNEnt, 1k REGIRF is altrslR MG folERIIG] cancer .
Met hods for preparing cells cultured in vitro as fresh, frozen or fixed

sanpl esligedendnoglisma, epeidyseomi,tthersingidma, fympleorag,tsclhwahiexesngl ary met hods are
descri be rein. In one enbodi pent, .assays .of the invention, are carried
out - onvirelhiEding: dn SRR SRR R IR bk Cabe Th B T 1 ana e
step otnWeamic | thdainc@PisEYendBci@d yistsh Baticer, Aot Exseatifle SAITPIA, pritrdaticf | xed
e., preserved) by conventional nethodol ogy. See, e.g., Lee G Luna, HT

(i. \ . | . .
( ASCP) raEthyromls pituitai@ar thyroiq eanseisgile anotbengmbediment HiscPapeerine Ar med

Ve avetithE! SncEl RIGRMOICRACEbORL, ol ieB B BhPBa B, B,
For ceslinsit aridirealdintdainb ehogy Adkearsitkr leattaidah ety tHébdahoglss agyhkatlogiogly and

Pat hol ogy, Arned Forces |nstitute of Pathol qgy,. American Registry. of
Pat hol 68Ccer\iR5 Rxagplsncerpicel, cagemefriab yitering, faliopiany ewaeﬁﬁaﬁ%r&gltr@@?%!aéﬁq hat

t he chgqj jxat | I ! Vi A he tissue
is to be %thgﬁgé%r%ﬁﬁlé%g ﬁ?ﬁgﬁ%pogt?ﬂg%vﬁaé%?and yggg.e&%{zgﬂt;gp ﬁ?’tsj[ E{;I | in the
art w kanceak $0a hegel acli retck cahetr, fonexhmplyt harpdgeal, oaoplomy tiepb pdsithupond othe si ze
of the tissue sanple and the.fixative used. .Generall a tissue sanple is
first PPEIFCARRTi 0 apRtsT GuRQAMSEE BeCchARSE SHREATINS SIS &8 FIEGRALF cohol s,
i nfiltpalpehiphetifsie deet oot SnbsHiRbAl theRant RO lcBQEtE MR férRsth@pky t hat

the tissue sanple may be sectioned. Alternatively, one nmay section the
t i ssueaeuted fmphacytic daukeinim gcutbmayahegenoy lewkgmist clavaiedymphotidictlpwemdasanpl e

be enbedd d ' fin b | | dol
o s or aFfignEaneaneaie IEFRRE Bal ALl Akih b e BE N SRRRNS JFodg g b
ti ssueasaHR enbiimsReddedncdrica RgRatcdibfr Beasple] 4 Meashdlionda 68 KonOsngd1E

accordin
cel?lung cancer. In another embodiment, the cancer is a lymphoma, such as cutaneous T cell

lymphoma, Hodgkin's disease or non-Hodgkin's disease. In another embodiment, the cancer is
metastatic cancer. In another embodiment, the cancer is a myeloma, for example, a
multiple myeloma. In another embodiment, the cancer is penile cancer. In another
embodiment, the cancer is prostate cancer. In another embodiment, the cancer is testicular
cancer. In another embodiment, the cancer is thyroid cancer, for example, papillary,
follicular, medullary or anaplastic or undifferentiated thyroid carcinoma. In another
embodiment, the cancer is a urinary tract cancer, for example, bladder, kidney or urethral
cancer.

Methods for preparing cells cultured in vitro as fresh, frozen or fixed samples are
known to those with skill in the art and exemplary methods are described herein. In one

embodiment, assays of the invention are carried out on tissue samples that have been fixed and
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to conventional techniques. Sections may have a thickness in a range from
about three mcrons to about twelve mcrons, and preferably, a thickness
from abowo=2orvoss4arns t o about 10 microns. |In one enbodi FEMUS2&082281 on Ay
have an area from about 10 mmto about 1 cm. Once cut, the sections may be
attached to slides by several standard nethods. Exanpl es of slide adhesives
i ncl udembéddedan pamaffin 4ndri stepoofidsparsffinatien mgs bacamied oyt. pd tigsue spppleraay

Par af f | nenbedded sections nay be attached to.positivel r igles
) or PERRHEA G BBy el e R ot el oo s S k8t FURLIIAREEE® e
enbeddEng 1960, sl oft HBtol0 S84 StBRRE Mo BdfehOgneidl drgeslpraidi ni zed and
rehydrated priogr to detection of bionmarkers. Tissue sections nay

b
depar aPtihnioged’ tegitiony Bredblakgon RivisembcGeava il Baokb prpay %Weg(?rkﬁékg@x anpl e,

xyl ene r ?@4@ ' j cor di ng
to con?é%?%gﬁgg" ech%%ﬁ’gge%ﬁﬁdggérsp%ﬁ %Jfﬁts%@lor‘%f%?g}gg ZSL gg%g@?yd}g%ﬁﬁae&%i n.

Al t ﬁr nHEdtol@gWand?OJ;mI(&ﬁgj, Alrinyd Buaed Ebiitﬁte;hﬂhﬂ*@})dgiynAﬂieﬁgarr&egim}gﬁni c agents
such as Heno-De(r) (CMS, Houston, . Tex may. be used. Ce|l |ysates of

marmal PaholopgsWastingten L3 Ce é?l}es‘)fg“‘kﬂ* indhé,ars Wil apprepiae; thal f %CIP%S’F pr epar ed
by con J 1 i . : -oPai Ch, 10
M Tri gggf‘}e?g%%ﬁg%&d %y?;%f?\‘%ﬁ%g? %ﬁﬁ%?&a%gu%ggégggﬂg%ﬁ%% Sg‘rlfgggpdr}{gt ase

i nhi bi bvthesvissaredyred. e One oFskill fin the lartrwibiraldol appreciassthatsthe bagthl of fpatigrar at i on may

al so include a tjssue dis regatjon ep, _.such as crushing, m ncing,

gri ndi ?6885%@“%3??%@&1%?18 _eég@glelanfii%tﬁeegkaéyﬁﬁléggi ng varying levels of

Her -3 were gep&hly,edisstedamplé ReFsthi:alaland eXibes dshyibaty@fhrouh dneyedilind a
protein of interest are useful in validating new assays, such as the Her-3

VERATAG(icy ofalsalyols, wifiltrated apé embedslednyrith praatiimer ethst sagtipning meda seghatahg i body

concenf.rati on acGgurac epsLtivity, repr ci byl B si.on.

| nearflﬁs)‘},e Sas‘B@S e |ets§Ct§)ﬁlaé'd§ﬁg%a%ver%r?8%.%Paﬁ%%qlfggh ‘li:{éﬁts?{esalpvdve:@g{h%ss ecglof'% create
t he st githigedlBy Wag ¥PExafpld)the Gieduk sarhple snayekmbeddedahd prosesedinppadid by cel |

| i ne original I){ erived from human enbryonjc kidney cells transfornmed with

adenovFenysniy! meslkodalogyaecerding to comeentipnal teghniqugs o ps desgribegbberam.  HEK 293

cells apee ﬁ%%%s& Osafl]] ?é/\{sieﬂib%ﬂhécy tifer sah ;)@ﬁ%f%& sécRdLd ¥y Qﬂ‘gcﬂaﬁiﬁ% &%sfhif{%]del y
used in cé |oﬁog)Presearc as wel " as 1n proteln production for the
bi ot ecto@hoentionaldediniques.ofeatisnymye bt a thivkness mea ednige froof aohethtder - 3-

expressing cell lines is described i Ex | e and the r.esults of | SA
assay smiggopo apaytiwelvg glprgg%@ngprq%gp&g, 3 %‘[@Q%]EB’F“ glPPé‘ég nggr!ops fq ghaut shown
I N Fi 9hfi&ors. Ih%n@g&gsm%gt, RE&kiBh KBy nsTRRtEBMREm abff 1013 BlabYutl e
conprises an antibody and a first hucleic acid and the binding conpound

conpr i Oase an, thnsdchionymantie attabed troslidas by sevesa istindand enethedst fixamiptestofand t he

second cl.ei ' . .
slp e ad?ules(ive(;iscl}lc Isld(g rb%t é’r%%'t Tl ehz%{),y311%f1)e,egaefa%n%ng%l;)lyqﬂglysme. Paraffin-

embedded sections may be attached to positively charged slides and/or slides coated with
poly-L-lysine.

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 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
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able to hybridize to determne the effective proximty and produce the
signal, directly or indirectly, through hybridization. In a preferred
enbodi menwQ 20tvsps7oxi m ty probe and/ or bi ndi ng conpoundPC3/usapabke2sof

bi ndi ng specifically to Her-3. In a preferred enbodi nent, the binding
conpound and/or the proximty. probe further conprises an antjbody and each
ant i bossAuFeAHFardresh mapmaplanttisaiss: SpwloprepB AU may, aljo Bicirde Atiseiee mbodi nent |

t he ant,j .S r.al.s I N6 . i having SEQ I D NGs: 1-8,
as set hisggg %g%t%négeg’rr%{é g%g@aﬂng&gﬁ\%ﬁﬁfghgaﬁ%ﬁgg{ %(g\l?&lluﬁﬁa preferred

enbodi ment , Stdbde eoilt lideo dypiessing vamngllevidd oflHen-Dodye gaoepateds i Ogll (uags stably ght
chain variable regi on conprising CDR , and havi ng sequyences as
set f oFXRICSHESEEYPD :Or%‘g@,r"til&‘ ogﬁ?ierf?st,ar‘?cg%‘e?ﬁ‘éd’f‘ y@%g | a%ﬁ%y&égﬂb%ﬁ/y chain
vari ab ' GUNLEY WiRespeS5 g o j PRy as set
forth P%%%%YEDNR& 16, %%%g’and 1%),8 resp?gg ivel y;rﬁgﬁ%% a rr%ﬁ%gi&yonal

ant i bodyncentmgions; rogprdey) sensktivityt rephadunibility | protisionelinearity spgificiiyrapdCDR , CDR2

d CDR3 havi t forth in.SE .19, .20 d 21,
s pec T VN ity 10 S Re YA SR SIS SR R coRe
and CDRERAYS BdlseIM§REAR R M8 loriafalll deAvéeEibmbuiidh: e2dbrydidic &ihey 4ells

respectively (Table I'B). In a preferred enbodi nent, the antibody is the

ant i bottynsfbihed Wish adenayiras DINA éega iraleany glaln gL BED/) Benadirod 3id9114)as set

forth | A f he |igh i i . / SE
1D neos R 29, el €y 10 et PR AR R st F e REF A g Rl O 550
r €S PeC biokddlyYesehBh as Welbhsin pesleis phaticiem for thébicsaimbbgy Sndustiydbogingl sanpl e.

In a preferred enbodiment, the sanple is a tissue sanple. In a preferred
enbodi Hears, Thaeeraaperof e dlqr sypeasipg eell lines igdesrribedip Fyagpled §e. In a
prefer i j R . : :

Crbodi Foae SHRESIE Rk Be AT T 19y o WIEPD A A Fhengsl oBf BT LR in
enbodi Fenirg 1t he sanpl e conprises a tunor lysate. In a preferred enbodi nent,
t he sanpl e conpri.ses breast cancer sanpl e as .described herein m

pref erred eﬁ‘b% f*’\i’r,e?"trl';?é1 eé%}fﬁﬂ‘@el?tsthﬁﬁ’r é’é?Hﬂ @WB&%%%}F&O@%B@%PE
sanpl e frdi Rudeltfat]Eirldate Smag% RPound B&ngﬁs‘;@@ a8 ahfibdlyPdnAetectl @RI | ynph
sanple. In a preferred enbodi nent, the blood or plasma sanple contains

ci r cul atidygh¢rainghe fiedtland thawsegopd phdeic adide ntxoctimplamentahetossach bthet and ai ns

exosones, and/ or. ..other vesicles...In a preferred enbaodi,nent.  the sanpl e

conpr i 8B 1¢ g‘ﬁc’)r“lh??l sc.liet‘?rrqnﬂe b}eeeffgepﬁg%plg)mgyﬁg PTO%%{W%}@%@Y ﬁgy be
quant i {file¥@y, aBIcREE hibridigtiotly M bfeféradid@nbddimant Phe pesximdy provednaent , t he
wi de dgnamc range is about 2 logs. In a nore preferred enbodi nent, the

wi de dbimdirigccompeyad isscappllgtof bindingsspeeidisalintoddenndt Innaprelured mhagdimenty g
f . ; _ . AR . .
B o pr HERifARE P RBlnd lfor TRl SR M pE Ry def Ui LSt Ao bnduiin BT, LT

sensi t htgbdd9 bardds kea aiffeadnd upitcRQD Merck pinal frefeered eflbodintenaibeiantiddy @00

receptors per cell as determ ned by accuracy studie tilizi n?
vel | - casedagainptang ofdhg paptides haying SEQIR NPssks81atise gy Example 2 and

shown in Figure 2A. In a preferred embodiment, the antibody is a monoclonal antibody

comprising (a) a light chain variable region comprising CDR1, CDR2 and CDR3 having
sequences as set forth in SEQ ID NOs:13, 14 and 15, respectively, and (b) a heavy chain
variable region comprising CDR1, CDR2 and CDR3 having sequences as set forth in SEQ
ID NOs:16, 17 and 18, respectively; and/or a monoclonal antibody comprising (a) a light
chain variable region comprising CDR1, CDR2 and CDR3 having sequences as set forth in
SEQ ID NOs:19, 20 and 21, respectively, and (b) a heavy chain variable region comprising
CDRI1, CDR2 and CDR3 having sequences as set forth in SEQ ID NOs:22, 23 and 24,
respectively (Table 1B). In a preferred embodiment, the antibody is the antibody with the
amino acid sequence having SEQ ID NOs:9 and 11 as set forth in Table 1A for the light and

heavy chains, respectively, and/or SEQ ID NOs:10 and 12 as set forth in Table 1A for the light
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technol ogi es such as ELISA and flow cytonetry. In a preferred enbodi nent,
the nmeasurenent or quantity is sensitive to at |east about 5000 receptors
per cell wo 2alvn8847200, 000 receptors per cell. In a prefecrasd2eoiodsnent ,

t he neasurenent or quantity is sensitive to at |east about 10,000 receptors

per cell to about 200,000 receptors ger cell. In a pEe,ferr.eId .enbodi pent
t he meardhesyyshaips, reppssiivelyy Ing neelgeed pbodiprent, thesamples 3 Hologicy 58MPEcept or s
per ce . jdrent ,
e o P D B B B ek bod es
and cospaplesoa fived bancplavefdienrsainpleHE antesdto ds.a frxtemet emboflinpmtheri t y pr obes

and bi ndi .conpounds, . as set forth herein, .can be .found, for exanple, in
Uni t ed S%’E‘Qg &2 ‘Eﬁ?mal?plip éat ‘?tj@ﬁ%& ef?%{“@ﬁtﬂfhefﬁ@ﬁ& %%gr OZFuE0g glssf,rgEZ& each
of whi ghnhis. 18 BreRQFAlBchAymER] ﬁ%%%ﬁ%emrﬁes 4 AEhotdi k. ARV SHefelds .

Proximty assays are increasingly useful for the understanding of the
bi ol ogemabdinging thé saneple comprises araptasteagcer samplelap dessribeg heein sk gigrefsfred

bi k . F bipgi ds_t Al ind Her-3
rer 3 FROAdiEisb S aERl et EEEE PSR R e Bt LRIt erm Lo
nMeasur embb&ining I8RO & Dblosd PMshiayor@ympl kardpler Ie prefertddl enlsoalipb@x. Any

met hod known to one of skill in the art to be useful for determning an
anmount thefbleed orplasma-gamde pontaing sisglatinedumonpeellss dp apreferedsmahaduaenti the t he

P esento BXSAILA0. UGN IELIGIILNELUE Do el BEhnbllhehd Quier St o

resonaicet energy tran scence resonarice energy transfer
( BRET) cofapaseslcelt lihes. Ihlaynefered embodimmng nnmaisuesmerp neayi b quantitagise i on assay

(PLA), scintillation proximty assas PA) and_rol. li circle .
anpl | f PERPY %W“{lman_b@ Tahep- &Pﬁére%g?ﬁﬁ&%%%t@&twlﬂ@ a%’_ﬂ?d?‘@ir&ngfc‘?d_ dupl exes
for mdapé/utbhggé?rm xgl‘g}eg?ﬁferédeﬂﬁelﬁf Qxl‘tl‘%via@ Ay RarRIcQ¥hJE &k ¥bHEORE Wb

conpl enentary-stran ' ' n conducting the nethods of the

nucl el ¢ aci ds.
i nvent imbreast camebsanatleso Inafpre¢feredembydivenp treanetbod providde a quamgitaidieng t he
sanpl e being tested, the bindjng conpaunds and optionally the proximty
o1 obe. COBHBIEN 11653 ES e o R ST BALRGR S T HCMReGY tefish

\"2 .
certain
appl i catdeAtigive RONENES abbliie] (VOGRECRbrsafde il RNatBRY 206,008 k€3eptrs phddeleasanpl e,
one may Wi sh to nonitor conpetitive binding, such as in a quantitative
assay. d@erngined brgccwiashstudiesmattlizingrwelhehagactenized eo)l e mgddels a5é poserplidaiig ex. I n
such a lcations, r 1, 0Ns b embl ed j t ; eamounts of
each rgez% %‘Pglc?éﬁu‘a’e e 4 deﬂgﬁtcﬁon@%@dr%a | Flegrae Iegg)%?hnég-@%%nt of sanple
used i meatura@eayorjuahtifies daisaivei toadlcay dboet F00Btecdprots pafbel toafbotiar get
conpl exes Bresent and the neans of separation and detection used to nonitor
the si gPaPOQfreceperaRe gl [Mha geatared embofimsp thergeasuraneat By aeAnd§ Sonpounds

and t hgerfg{t%itma{ Kadl raBQ@t 1o%bo receptors per cell to about 200,000 receptors per cell. Ina

preferred embodiment, the measurement or quantity is sensitive to at least about 25,000

—_

receptors per cell to about 200,000 receptors per cell. In a preferred embodiment, the
measurement is specific as determined using isotype control antibodies and comparison with
conventional IHC methods. 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 7,351,528, each of which is incorporated by reference 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 Her-3 or Her-3 in a complex can be coupled with many
different detection systems to measure the presence and/or quantity of Her-3 or Her-3 in
a complex. Any method known to one of skill in the art to be useful for determining an

amount of Her-3 or Her-3 in a complex can be used in accordance with the present invention.
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be provided in nolar excess relative to the expected anmount of the target
nol ecul es in the sanple, generally at a nolar excess of at |east about 1.5,
nore desiwabkbyw/mboat 10-f ol d excess, or nore. |n specifiPpcTappéiooat28spns, the
concentration used nmay be higher or |ower, depending on the affinity of the
bi ndi ng conpound_ or proxi mté probe and the expected nunber of target

mol eculesh pretindpinchile Jusaragpidinmiged to Fersstasreagnance enerey deansiss (BREBI-ned and
| ncubatyg, uHHﬁ'é‘s%F&é%'}‘gkédaBQé eﬁ%}% u@%&%ﬂ@%ﬁ@r biBhl%‘ijé&ﬂﬂnr Rloleliénpr obes to the

cell surface nolecules, usua ueobus nmedium generally at a

physi olcogiptemhenpdtiopcpropmiiabligation akdag (PHA fitscinkillation peoximity aissase (SRA) aideed) |
mai nt ai ned by buf fer at oncentration in the range of about.L 10 to 200
™ | Conguie e a%aﬁﬁ%aﬁ@nr{gff‘b)eorﬁwtﬁ%fsfn Pl fordefctiag nucelg @rid dyRlges

addi ti MBI &Ly EE RRAGNIy &%iﬁdﬁ% e;rﬁat')é #hd agﬁxeieﬁﬂg{ﬁng})'y WithS M Ibinghiasy et c.

Physi ol ogi cal” and constant te atures are n y enpl oyed. Ircubation
t enper atrandsofnorchat hyids.ange from about 4 to 700C, usually from about 15 to

45C, nore usual | boyt 25 t 7C..1n a preferred e dinment, the proximty
orobe. conpr b gendheBReisfehifidns Pl h SoRblEag 8t avey wmRsely and
the at i gaas, iRE18diBE st e 1O BRIAY R tdadthe VREiRE coMpOTR 88 B%)ﬁ(ﬁnatll?gﬁe attached
to the binding conpound by a c eavabl e | i nkage, wherein the cleavable

| i nkag@rernityeprebe vensraliy Bisay ch@pendricmiay e seahinedtiy any prslgn cinrggriainsi gnal

t hat correl. at. ith th [ nee, and/ or j f r-3. 1n referred
erboa: AR PRy Hobybt TG BEE PN Ay RERALLRY, Bhr Helmute, SR BP0

bi ndi ngo sivektof b@lﬁhé@tide(bilﬂﬁﬁg,?suc}h Bs A PGieidratiod agahodirsasinaytwieh kb ndi ng
conpound and/or the proximty probe further cor‘rpr i ses an antibody and each
ant i bodjomion Hhe spility e aswmbledeamplex- o yysh agpliqagions. geastiens B@y Eabodi nent

t he ant ! i.sed agai nst one of the peptides having SEQ I D NGs: 1-8,
as setta%&gﬁe(?%s@ae?fple 2 and shown in Figure 2A. In a preferred

enbodi ment , Theensninishafeych scagentwan ghwmally badéttmdyed empiricalingThaamaunti ght

chain variab) e regi on conprj.si ng COR , an avi sequences as
set fo F\aIPHJ_eSEQ? ?ftﬁfh_ﬁﬁ?%i,l fﬂgéﬁﬁ@“@,b}’r&ﬁ&ﬁ%&’k}‘? 2ol Bisela hoavy chain
varl ab!cgmrg?egde@ %ré%@x‘if%ﬂ%@&e%ﬁse P (dRBioNANEND AEHHRIRES R of et

forth in SEQ ID NGs: 16, 17 and 18, respectively; and/or a nonocl onal

ant i bodlye assappringdengral,ahe amloigtstof ¢hrabindingrdoatpgoandsegndihe poorpmityi prgb<OBR , CDR2

d havi,ng. : th jn SE . 19, .20, and, 21,
" o pec BEREy iR SR Rhy e Cbrled ot B Biesh R e core
and CDR@npRYdheralle ateHoRs cRSesS OF aff 1045t Abdu 1 3ER rEdNRRbEZbodS] BRI éfbess,

respectively. In a preferred enbodiment, the antibody is the antibody wth
t he aniondosgi b speejlie aprlidesions ghesrocemyaton ugedimdy be highes er lowertdeppndimabl e | A

o D RSB R s DU FER BB O™, 17,
pr ef er hesdectidd @ekiseRtvn, a difige 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
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 usually about 25° to 37°C.

In a preferred embodiment, the proximity probe comprises a cleaving 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
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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 sanple, a
frozen sawpl2eloms3eol ysate. In a preferred enbodi nent, tRreTasegom2i281 a t unor
sanple. In a preferred enbodi ment, the sanple is a frozen tunor tissue
sanple hi a preferred enbodi ment, the sanple conprises a tunor |ysate. In a
pr ef er cedelatesodintetpresehee sl quantitpef Hes3 a libp paeferred pmbediseans) tae as

described herein. | preferred embodi nent ot he e FPE, sanpl e

o sol Giertzato s o B or o BT BRab G b e SATRO G Bo By T S0

bl 0ood, pRifasdPerbodimBitithe diilies cdnipcim@raafier fecbrexiaadi prebé furthee chthprists or

pl asma sanpl e contains circulating tunor cells. In a preferred enbodi nent,
B

t he saaphatiestymndsash artihodybipds to pdifferent spigoneen Haito dn gprferrethe measur ement

may be aptitative . . ] ] : | : F e di nment
The wi SRV Pl BEbn S ity RGBS e RAS Hlicd B R ™ e
wi d ]ge d}(étgfﬁitﬁti)ﬁ gﬂ@ﬁplesz ahbdbowir ih Fghre @4\ i In aprefestedcartmelimeatniieamtihodya
preferred enbodi nent, the method provides a quantitative conti of Her-3
expr esé dmonpglopalangibedy eomepriting i<%kl$htt°§émﬁ@§z§ ETRPR C%?Prq%%f'w i s

sensi tiaf§r4 &@éDP?E}%gm%&Q en Oag sEEORRIPSEQAB NOE! B, 140G esp VAP0

receptors per ce rmned by accuracy studies utilizing
wel | - clhad @) tadearechairevdriablenegiom dahpriamglCORAs € DR2anddAPR hhavieg keywkngses such

ELI SA d f) try.. .l ferred di t, the.. t
quanti £55a dotnaid TR NG I 17 aad Fs st b ias 8 BRstopa EBT B o about
200, Oogo&?ﬁﬁﬁé@)ﬁlﬁﬁf cHafl \'fariablg 61{2%1915 ebBprigsh €NRAICIRIM andidBR A ement or

guantity I's sensitive to at | about 10,000 receptors per cell to about

200, 008equenepstasse fprdr inddQ ID NDwl $H R fed 2bdewmebitibrend (b)athsavieehailt enent or

uantity.i.s sensitive.to l.e ab 0 r r o0 about
J00, oottitis FRETLpiut: CDRI DR DR na s SR S B e B S s
speci f 1D NOs:d2! B IR rekpediiyelss OlnyPgreCprtdiepibodirhedtptheastibodl Balwpar i son with
conventional | HC nmethods. A two anti bod roximty assay was optin zed.
Ab- 6 ( pabodyswishfhe amipg acid seguraee ha@nﬁﬁéﬁﬂbh@s:%ﬂ blogisehfarth gl agl?pe

speci fi;Gi . I ' ) ) ' :0 the
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The pr qtaﬁlieamlafoythéﬂfghﬁhxﬁﬂl@da(vﬁghhih@d%speaﬁ)ﬁl)y.vl\}qn a/\pneferm:djeu@atdﬂdd g eﬂﬁcpthbi otin for
use as the cleavin robe. (B9A1l 1-bioti when co xed wt

strept awalqens ﬁll?t%%gl@?aéalﬁpl‘?e Tneapgelers 8‘?“?’8@%‘%‘5 e ;‘Pﬁll%ﬁés LUSLE Smlﬁo& are
descr i Qz)getkﬁen'ﬁ?ﬁ%éiﬁleﬁt,t é’aﬁﬁ?‘l: isgﬂeﬁ)lezi!sn g&,&h%ﬁerﬁs)éﬁfp?eg&eﬂyyﬁé%rﬁg level s of

Her-3 ranging rromvery hig evel s ne of the stably transfected HEK
293 celpteférretesnbalihémoth? $8hle @ otuenot parnplembnle prefaradeniwdimentethe sgrvpla- VB-

468 and -MB -453, respectjvel tg |l qw . to no,det ect abl e Her - i n SKOV3
cor1 o) S Perardwor vt SVBAE: I S mekated spiciBemtong SHRBl oA ks
i ncl udegdadetig ra?éxér'eﬂgd ERBo@RdnfBhe Siip10 06HMpERE & BRdaktaah@ sdrfple ABAsEHBIdNg
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dynam C range ee Exanple 7 and Figure 6), .
herein. In a preferred embodiment, the sample is an FFPE sample or solubilized 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. In a preferred
embodiment, the sample comprises cell lines. In a preferred embodiment, the measurement
may be quantitative across a wide dynamic range. In a preferred embodiment, the wide
dynamic range is about 2 logs. In a more preferred embodiment, the wide dynamic range
is about 1-1.5 logs in breast cancer samples. In a preferred embodiment, the method provides
a quantitative continuum of Her-3 expression. In a preferred embodiment, the measurement
or quantity is sensitive to at least about 1000 receptors per cell to about 200,000 receptors
per cell as determined by accuracy studies utilizing well-characterized cell line models
and cross- validating technologies such as ELISA and flow cytometry. In a preferred

embodiment, the measurement or quantity is sensitive to at least about 5000 receptors per cell
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determ ning the accuracy of the assay (see Exanple 8 and Figure 7), testing
the sensitivity, reproducibility, and precision of the assay (see Exanple
9/ Fi gur e 80 2Bwznspi7e 10/ Fi gure 9 and Exanpl e 11/ Fi gure 1@CTriss@entizsel y),
the linearity of the assay in different sanple sizes (see Exanple 12 and
Figure 11) and the specificity of the assay by testing for non- spe0|f|c

bi ndi ntp ahsihd00.Q¥ ppepters et wsils I 3 prefamedpgtiodinsent {be mRgUF@erd pr aya8Bby pe
controls are et%% feald 3019[ efdf ﬁd%g%}t% g)l BIPR old o e@éﬂtblts%e} pat. the
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subt r aFICEBLOFY Rhcel &0 f*"(’ﬁ‘ﬁlzogpgﬁaﬁscep&ftsé’ﬁﬂ‘ ﬁ" @?ﬂ%%efagﬂ%%e Fé ¥ ned
resul t ?a%ﬂt ’gss LYiBR o5 WlehAineBXRRL 1B e d’éﬁ&opﬁftﬂ‘b@}m&?%d EdQBp4RABAT 1 bution

of non speC| ding was observedto be very |low (see Figure 12). Many
advant aglﬁ&oavmtmnai\mmet}yodsreasurl ng Her-3 or the Her-3 in a corrpl ex using

rel easabl e | ecul ar ta cI udi ng sepat at.i g f.releas cul ar tags
from an assgg taﬁpél FP?WFH yS @'r‘é’gf PD I?“&?&cé%l"gzg%ﬁlgylgtﬂ? aaﬁorg

si gni f jGaic Hﬁsh@clbﬁalsa%ﬁﬁbdy With¥%pRosk §REfcaY it® theaytblangie tdrifingy &\Hl¢ ng a
conveni'ent multiplexing capability so that nultiple receptor conplex

conponanwas muga@drte i VERAZASI® é@0§¢rrﬁ§’ ra bhderiuse gs the proyémigy ﬁ@bﬁééhyé Assays

For | ow g e Byt ol sl foRT, Vi InyRtegib B R0 80uh o7

7,402, 3,E§v1ﬁ@§roﬁe A9FA BOBiotiApwiiel donqﬁeﬂeﬂtvﬁfHWepﬁnﬁiﬁn—ﬁ'\aﬂ@lﬁne Biual (i ‘@aletwlar No. WO

2004/ 01 1900, each of which is incorporated hergin nce inits
enti r efgissopR Wi Hes assai @?Shoéff a@&@éﬁ’r&ﬁddﬂ Etxé@ﬂ??‘ﬁ %u%%"eﬁ%{fe ?r%abyed that can
distin AR) ﬁg ; eHGRlbPr opti cal
differe ré%eam) E%gl?ﬁ) %?%g%rgwa%t I %eél'e% noélgg) ec?t rop?ﬁor etic

nmobi | i trynsfemécEIdEKaZ%well ghes, caih:d@éBHédIlum 1)|tb:modptéa; totlyetlophdbiloAtMB- char ge,
h / t I mbodi t . t

ol ar a1 Heg et VA S84 88 rehecabie? Bia apiee BB ey i ahet? e wefect i on

char act,eryig ttl'l&?ptﬂﬁ?atﬁfn%técﬁ&a r’ﬁk@ff)ﬁﬁﬁzﬁoﬁ %}Jc@&hﬁélﬁ&cﬁdetérﬁmﬁﬁg’ {Ha3®Jptimal

enbodi nment, ar tags 1n a plurality or set may differ in nol ecul ar
wei ght antdjmdpepncﬁmrat&nﬂ fot yl,axqmiamgldymmpimbgﬁ(sw Exghgieyé anqbﬁlwc o) and are

separat,ed b ase reve has o)

capi | | AFTBINGER PEarr e 6 et e Eranare pasiaye o BHMEIRGe,

chr omet QesdRMNlity IRIdHrisiobans haky (88 Ex@ﬁﬁle 9rRapire §0Etdhdile CONiduee SapRr at ed
into distinct bands or peaks by a separation techni ctlue after they are

r el easEdanplerhl Biige Ao, remptwbasthe inkanity of tharped iadifferanivaninle sizpdbiedf such
L s s
convenpRiless usitl ssoquema,lna@w (@ée Eﬁ@ﬁpl@rla arglURiline mbem cally rel ated. For
exanple, t h?s%type%ogtltréls l21ree 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, the contribution of non-

specific binding was observed to be very low (see Figure 12).

Many advantages are provided by measuring Her-3 or the Her-3 in a 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.
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pepti des or they may consi st of different conbinations of the sane basic
bui | di ng bl ocks or nononers or they may be synthesized using the sane basic
scaf f ol d wot2biodisB47@r ent substituent groups for inparti ngcaidstenent281
separation characteristics. The nunber of nolecular tags in a plurality may
vary dependi ng on several factors_includin gnde of _separation

h
bl oy Batent NBTHEEET 01508 G h400; AdDectT al H0hats 15l 1 400238 amelke

sensi t ipyi Of it b G i e f (oGl VAR ich.:
o) oavabiisnihel FAfnbh Mefif b, PSRN UG ofh drShHAL rthlpBrti Bl P
sanpl escfamycdia itaentimkty.zAdvily vianetyudi separatias uechmintes nory loeéhploged diatt | ssue

targets that. are representative of the tofal. cell nunber i.n the sanple
and! or CEHARHHRBEh TP e BRE PB07S b6 ShteatestrH o hRt) AieSrSBe. 1 or
exanpl emdddihSdcuibab&ss Bpkridd iRPIRlInG 21dcRBpHIEId HabiliN nldfeculdPweii®/ 0191559

whi ch is incorporated %y reference %er eininits entirety, incl udi ng any
dr awi ngkjpe, ShebihigdpKa.drydrophebisity ciherge, chaygdimassretie or palarigr leveh necessary,

because of ,the_ cel) ul,ar, and ti,ss het er.ogenei,t v i ti ent,.saml es,

par t | o GTRPAmeG PleC G A iRl L GRT PLtledrapbotie b 38l ons of
nor mal ofetdl YeteboP SR KNERMCHBINd aredetiradi BY LR FBPRUIEsIS A ARtliepr esent ed by
the follow ng fornula: B-(L-E)kwherein Bis binding noiety, Lis a

c : eavasmboflimgrigaolgaalartags ina prailion rse_ttna@/i differ homslgenleousighs shyes,
or of or Aty AR ol e LR o 0o e D P AHEER’ 11

noi et y révefde hdsé HPIAT, daih escliangt HP1ST, rgpilaby eldcthghecmgiogmaphyyaashiave nmul tipl e
nol ecul ar tags attached via cl eavable |inkages. In one aspect, k is an
i nt egeSPYGHIRETOBY Of BaPgse efOmRogPe)e, but in other enbodi ments, k may be

greater t ha@et%%‘f%cﬁécu’fﬂfgé%r A plovilted cwbé%a&%dﬂn{osdi&ﬁﬁ:ﬁxﬁ{ds}of] @ak%exer al

hundred to as many as s thousand, e.g. 500 to 5000. Usua each of
t he pl byalseparatodn tdcHriqreaficr thep ese releaszidridinn indorgpoundendsa ddentifichfi@r st

nol ecul ar t . E. .Ceavaple |Iinkages, e.g. oxidation-|abile, linkages, and
ol ooyt fiedtion pf Sichdeaks BroNidys Aaneass GLRpOIE o6 BURISIER AP REEROLS | o
Prefer %Ph)éys BMotecRlir &%5 Wansha steh*ﬂﬁy E@Mi&é}ﬂld!i%rééi lmvteﬂ 6k coAve@Rince,SUC h as

Her-3. Anti bodies specific for Her-3 epitopes are provided in the exanples

set f osethofrmplecnlar rags iatroespally ehersically nelaiedy Forexasaple they orayedl be om a wi de

variety of,co rcially avakl.abl e antibodi es i.t her .nmonocl enal ; o

ol yoi B BTl ey Bt Rty MRl bRoREp LB SR FRRREUEREPIRks o e
Vi 1t uabt shoaBet @ Th&anal bekyriigesre® Using thatsamB YadiescalforMeich diffdent condi tions
that do not degrade the structure or affect detection characteristics of

t he rePéuwEnt@PEsdprimperpg dferopieseporation charagioristigspAdpaumbergled in a
ho mgeﬁﬁﬁ’éﬁ:ﬁla@%&&%n 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
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 Patent Application Publication No. US 2009/0191559 which is incorporated by
reference herein in its entirety, including any drawings). The additional measurement may be
preferred, or even necessary, because of the cellular and tissue heterogeneity in patient
samples, particularly tumor 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
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format, cleavable linkage, L, is cleaved by a cl eavage agent generated by

the cl eaving probe that acts over a short distance so that only cl eavabl e

| i nkages wibt2hiomsadroef f ective proximty of the proxi mtyppraiseoianei2si eaved.
Typically, such an agent nust be activated by making a physical or chem cal
change to the reaction m xture so that the agent produces a short lived

act i ve vdsesan Bds binding maistyide s aqdeayable bakagsad Fithkmgleculsr 8ef Bet ¢l eavage. | n

a non- r ?ﬁ]‘i’]ié i d M=hound:1 bindi unds are
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Feact | WipEuhEg siege Htdng gavedid merwe et et llhenteh Ve 1 ke,
but  al gRal v RGeS NEH o ﬁgé@,q{ Is@nlifte 3GV aterthal orQRBARD Snb,HPHIHAM 2
reaction m xture, such as base-labil e | inkages, photocl eavabl e |inkages,

| i nkagembotlismnishkendyyber grdatet thamseveiahkengless, e e 8@ 3 cokiitigeatertharaci d- | abi | e
| i nkages a j de | inkages eavabl e by, ecd f.i.C (prot.eases. . Ref erences
descr  BREH RURELlECR s e and HERNARL & PG gobg 1 BuRhERE o esBE i ve

G oups p'ldial?ggﬁ'rﬂiﬁel%hﬂfﬁ% o$ binﬂﬁﬁ%&kﬁn}ﬁdinﬂh a8s a diFftrentil@dcudar SRNE. New York;

Her manson, 1996, Bi oconj ugate Techni ques, Academi c¢ Press, New York; and U.S.
Pat ent Clgavabledinbags e g careiatégn-lahile Hnkagep.ind mpleatladagsy Er p afteghed to B

her ei n Cl i h.the present invention may conprise an

el ect rB%S{eO%tcggve%@gﬁaégg?ﬂ}g% n the follow ng references when separation
of pluralitPegerablynBlieanmbhmiboda gisat pezifically badls avih tddyetgashabhHerdt ogr aphy or
mass spectronetry:. See, e.g.,. Zhang et al., 2002, Bioconjugate Chem

13: 1ooé\-n11§9931fcs peedfic ?q?dé%r,—? BPisgPes @FFePﬁOVQieﬂGBIH%@%a“%%P 1t @l%pé%rém- Nos.

4, 650, ASibody 8 ns thay e roRity fAREdTrdi0 2 wadevar®RSt Bini¥rlisil, dvailikeg eby
i ncorp(%?lgi'?ggy b@gpgé%rnénc% I r’{ %lt%g gﬂﬁ reo'?tg. Mol ecuﬁ?rfct ag, I%&ﬁii svalp%bg% erably
a wat enatgwidigs] edther manddomd vppelycondlat by snethads|disclastthherespect to the active

speci es, especially. singlet qx n,..and that inpcl.udes a detection or
reporter grg%ﬁ.vglﬁf%@g%estzc %%@&%lrymcﬁi‘ma#ﬁ&gl"%groé‘ﬁdg@f‘?a@clfeure. I n one
enbodi gRMVed URndeASOrAitBHs ekt @morBEERde 1he stri@ufcAit3gfeel ddiéidh @RAdEteAftids0 about
2500 daltons, nore preferably, from about 50 to about 1500 dal tons. E may

conpr i sbthg released miodasulgr wgpkE.f Bihegrvgea eleivnege pmbeisased in@themogencous 4ssor escent
h i i . In. di t | ovi det i E
ot hal e Sl Bfge ooy S RNt DR Rl SatPueEs bl Bt ity Moo E ™

det ect {HaPads O Lshder dt@Aceasd ﬂhuﬂdilﬂﬁQ:%é{fvaﬂbgﬂlﬁtbgesl\(bitﬂiﬁldnadffetcﬁgé within a
plurality are selected so that each has a unique separation characteristic

and/ or PEOXiiRity9é tspprogiaitygrebraare glegyedh Typispbe suchanagent srusehe aeivied &y of t he

4 . . | ; : o
separ apitszaptysioll P O RIRARLREN e R ARLANARR fe Qhaf phahicapgor et
separ ashonlivahdtive spicsthatatiffues & a cieatdbde kkage € gffect 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.
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vol tage, colum pressure, columm type, nobile phase or electrophoretic
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exhi bi tgsouprgentratesadthoaastentisignaso t hat its cl eavagei nduci ng effects are only
in the proxinmty of the sjte of its generation. Ejther the active species
5 i nher ent IJolefifttags ithin aqufafiy are Selasted oG cA°h o uPigHe Fnagation

backgr URACRANRNMAIGS QU dBba Rbpdrty SR REPART, 1BoriRr SEMIRAISI L Sanirp! Oy ed
t hat ef %{léig%:ently scaveng(gjsél({ﬂktlle éjgt?v specigs, o) tOhatr It 1s not avall able
t o r eaplurglity hIicdresngivdendritthadesmbogmphicar slecraphdiesic acmeation charbdterisict e of

its generati.on, Illystrati ctive species.include singlel oxygen,

by dir g e eBHO S UL AR 1 DGR BRiions RATBBISFar NS & e ouper oxi de

and t hgolthdeCeolhmhpréscatl M@Qfebﬁbﬁﬂédﬂ{ase@; E¥&ropRBIeti8 SepabaionGRdEN.

oxi dation 1nclude pol yenes, carotenoids, vitamn E, vitamn C, _am no

aci d- pyn pegthergnehadimeptt e opticalprepertyds a flusrdseinge peongriyl uchiab emissionSee, e. g.
Beut ner_et al ,5.2000 . Enzynol . 319:.226-241..0ne consi derat i in

desi onPRg Bk yEraene Bt O MR el iy A BT BB B Pl

| i nkagevavslehfais. PRE&abl9] tledlrpescanico Ropatedisimesrecantnkiey. Oheor besind to a

receptor conplex that the active species generated by the cl eavage-inducing
noi et y O e Pf the molecular tags of a plurahgr 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
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efficiently cleave the cl eavable |inkage. In one enbodi nent, cleavable
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depend5eCaRfor ¢ranplgx that thsractiie spRges &E‘ﬁé‘fe{i ib?’ é“? clepyases . g‘%ﬁﬂo’t ECAPRLy abl e
l'i nkag @chﬁnéﬁgng% R cIdBEbIS @iglé b?lfl ohd ERFbRIERN Cl%ﬁ?@ag)'let ll%)k‘agést [RBffably om t he

sanpl e. neral, the peri irradiation may be |essS than about a

secondateovidsn hboy 1860 amcutl piefhmblyswitnd absut 292410l ym pfia boundrddenyegof 15
el | UnFKUERERESEY s MofF GReP it PPy e Hea e (S EPEUEh P UYE | ager s
phot odiiagdREaxyFeh Cikayabls ARk4Hes aRAyiER APodt 200100 dTBSa pitflosensitizer 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
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- diphenylanthracene-9, 1 0-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
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i ncandescent | anps such as, e.g., tungsten and tungsten/hal ogen and

flashl anps. An exenpl ary photoactivation device suitable for use in the
met hods oWotzhm/asswrenti on is di scl osed I nternational Pateot/uUSadbiocesi on No.
WD 03/05 1669, which is incorporated by reference herein, including any
drawi ngs. In such enbodi ments, the photoactivation device is an array of

l'i ght émttﬁmgSmmHé@qfﬂﬁDé?S}rd{m@led?hem Re8s199- 5031 Pipdetre vk, 2008,

si mul t us. il i~an of all the wells in a 96-well plate. Exanples of
photoszﬂigtﬁ rsvpkg?g%gy be utilized in the present invention are those

that have t PaowbaERIzZBISANS bé Atchediditdeds @r tHdietihs eth dyvaldntor iRt @valehbs.
5,536, 834, 5,763,602, 5,565,552, 5,709,994, 5, 340, 716,. .5,516, 63 6, 251, 581
and 6, bokagssato thepniiberdies. HikisaRemiopSPRYTUCHBRSPEMEIBRONBONGHS VPP QMY t i n et

2l 1990 1 bRARCS (R HPheld 8P 350 A BB RY THRALBPlonod003na el L. Pev.

Therapeutlc rrier yst are 1 ncor porat ed
by ref éke. nE&ex’ﬁpllagi guiddanoe fnagl iba dovadyin Uillenainregal. , IAQ4 Miroh Behsd¢ddz Scis ,USh

certain. enbodi nents, a tosen5| ti soI i d phase
suppor?lﬁvzﬁe$ﬂ§)§apégé y1G¢ ABR- é%”hﬂ%%ﬁr gy 56%%%398q?h 2iP¥dke of
the suppor t1995, CREORPOT Be euﬁttBnIﬁ'@aﬁlg@pdsystlothzswwws IpaetieNsy. al , the

phot osensi’tizer I's associated wt support in an anount necessary to
achi evé,700.89h 63485466, 2Hc0di1 arsf 5, élﬁ;@%et oxygen. General ly, the anount of

phot osensi ti i.s det ed enpiric QUL | t hods.
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i dent i "gé!ne@ﬁte@ﬁig@é%l&x? ed. aﬂ&htﬂWchP@ﬁﬁxmbﬁém&ic é@’ll@cfe% nRdY BeSSRY as

enpl oying a plurali of binding compounds is enmp gly separation of the
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mol eculang asdbe seirre lsgeuﬁﬁqnamlbylrp@e@é@l@m%we@e&h sipglet regendn Bauactical bot h
separ ali Oy @hfory SHRALIAR of i ﬂg&g{@f 858nidlort (€ nRERE S Bho@SH AL thet Ne

nol ecu ags or t assay separ Ion enp éys

el ect r apley €xhs cleh%bl@hﬁthgbhﬁe yaweoosthe ag&cabﬁuﬁidmw)ﬁfaﬁd it dizehce Ifrokm own
differences in the|r eIectro horetic mobilities. In a second as t he
i nvent fhsrsample agenergl, gﬂer@mééow igadighenmay be degs e @heyt aseeensjtaa@ ‘ngt h a

Cancer ol odut § Bbitrs afd LEERAMid o HIRROIPS i t%ptanB geERnpIARI R, T or

predlcglng a time course of |sea and |ct|ng t he probability
of as s@ncésl inclnde Ryerssudhmast hg., helimm-aoon kaeers;fargdrdamnbﬁ@%@ lasersaHe/id,

bi | th t
aount FSFAEN RO ey ReiOtRES B0 SOUBD SN SROORETPROM *of Her- 3. 1
certai &c@ﬂ@%@éﬂ%@ﬂﬁﬁs sukh a$ P& | @M &KerPindiBhgsten/malddc@lind fRAgnIRAps.€AK 1S | ess

likely or unlikely to respond to the targeted therapy. In certain
enmbodi mesmslaryi ghotdaetivasiosl dewice isitatde fos usow, the methedls pEHe ineention & | i kely to

respon glscl(())se[ch%te[rga{t leIdaténrt] ?’ugl?éé’tlorll No® %badﬁos 1669, 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. 5,536,834, 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 et 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.
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enbodi nents, as as described in nore detail herein, the therapy is a Her
acting agent. In further enbodinents, the therapy is at |east one of a
Her - 2 actwogosgssi7oor a Her-3- targeted agent. |In a cer trarruSeniooai2eent s,
the breast cancer is early stage (i.e., adjuvant) breast cancer or
metastati c pbreast cancer, In certajn enbodinments, the |evel of Her-2

expr esSeagrally, theamppntof phetgsensfizegs getsrmmef eppirically agepigiie iR FRWne hi gh Her - 2
expres 'eag)dg.s a |logl ORT > about 1.14-1.25. In certain enbodi nents, the

hi gh r-2 expression conprises expression that is very high and/or

noder at el y Rolidwingrleengaile snmpbecarethes be tiadyzedrty dafeghinedhe Rlentiyrodssi on i s

| ogl OH2T > ab .84 -2.21 . th y b dependi
Fhe pabioBstu Jpg hat Ty e pesh Sl RHB AP desiD SrapIbyihe Aalively PEBREMEL eq” by
det er myhpeddd % édlﬂsm%&x?géﬁ% ofiof Bielth B Wl defelallf prREdSHBeRT @

it
patient's disease, erein the neasurenent Ts predictive of whether a
pat i entethetiona The mapthadsdordmitl saparafinn angde¢ationare datyouinaddn the prpeesseligni fi cant

event i,S.the progression fro rinmary diadnosi st e | referred
enbodi fAET§INg ﬁg ng(? kg‘ﬁﬂ%?’ri t@%%forgbée)?‘nstsa?"sxtl?{gﬁe%rreo gr %%es?())fos%p % Igagl P Q}p i%’?sy di agnosi s
t o net get@bpliioredis aasthicl thedvapioaé eigs age sspaadedbided onhigrosingdiffeiapaed inevent is

the progressionfromprimary diagnosis to relapse. In a preferred
enbodi theincleqtrapheralisimpiliies-event is the progression fromsurgery to death.

In a preferge [ teg . Lgad ki [ i from
|1 2P el et g R AR RGN SR 15, BRI PR, 1

f romt s;utgﬁyvinhm Jmatads Hlse&?to fespandpo ?Eﬁ:frreﬁdwﬁh‘amaTgftemghemtﬁgefois pgﬁdldtmg?nt |
event is e pragression fromnefastatic di sease to.de . In a preferre
enbodi Hmeoufwfgc{lﬁﬁﬁ e R pericimg é’r%?%g‘ﬂté!é%ciaoﬁ%@ﬁ&?ﬁtﬁ@?‘%f‘g}ﬁ c

di seas <pilhs 3 L t: L Q4 i ent is the
P o0 6 e R i S B T e

cour sesubgeais asnaeedn wintount eSldecs, whereinethanhetbod isi dependent on the lewel of

progressi gn and/ or using the RECI ST or other response criteria. The Her-3
VERATA&F'?" assay was used to examne the Her-3 levels in a cohort of

patients frpmdhen bRbeimeditd ifthe 36vl B HeE-335 'B%h, P iphtict RUBsstliked or These
patients (n=105) were selected primarily by IHC for Her-2 positivity

per f or melikedy tarespond i the gargetedhdsgpy i engtagn pabpdinyyits if thadevel pf Heedi ved

trastuzumab,, Only patient 1fh Her- er.- SSl (>10% of tunor

cells Pﬂﬁwgﬁhea%a“@f‘éFﬂ?rﬁég‘e#@%ﬂﬁgﬁ%"é‘bﬁé’gg‘} {aé%%rﬁ‘%@%zﬁ’;&%?’n ed (with

posi t i ¥@abbdiaknts 9t b gestRidea i0MorOdetall Ihetdik; tRe- tikag®sl aMbrstiagiageit dast

cancer were included in this st ud¥/ (see Exanple 14 for additjonal details).
GF

The Hefthgermbadimontsdheiherzny isat legptrang i a3 acting aesnt osakfres and out of
105 s ich the assay was perforned, 85 had neasurable Her-3
| evel g{ﬁg%egg%gg%n‘e@hl imt of detection (8 had no

In a certain embodiments, the breast cancer is early stage (i.e., adjuvant) breast

cancer or metastatic breast cancer. In certain embodiments, the level of Her-2 expression
in the breast cancer is high. In certain embodiments, high Her-2 expression is a
loglOH2T > about 1.14-1.25. In certain embodiments, the high Her-2 expression
comprises expression that is very high and/or moderately high. In certain embodiments,
the very high Her-2 expression is a logl0H2T > about 1.84 -2.21. Or, other ranges may
be used depending upon the patient cohort.

In a preferred embodiment, a time course is measured by determining the time
between significant events in the course of a patient’s disease, wherein the measurement is
predictive of whether a patient has a long time course. In a preferred embodiment, the
significant event is the progression from primary diagnosis to death. In a preferred
embodiment, the significant event is the progression from primary diagnosis to

metastatic disease. In a preferred embodiment, the significant event is the progression
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detectable tunor, 1 sanple had a fluorescein failure, and 8 sanples were
belowthe limt of detection and considered | ow negative in the assay). The
results awe 28tvmssd7on Figure 13. Her-3 |l evel s and in par ®ceaisasioders8 | evel s
in Her-2 positive tunors have been inplicated in having prognostic val ue
with respect to the tine course_of disease progressiaon and overalé\esurvi val

as wel froasprimapodiganesis torelapss Hyrpisired cmbadingeng; the,st FLCVEH 1598 ape from
EGFR- f ami.| vz { L ot al

s, 4O SIbRTRE Sflode) £6 BORThSAreRECSRIBIIAE pB il GRS ARIRE
(2007) pfdgrassival frdon saigery2to: r2Bbée. Aa63prefdared mehtivdimer(t 200 8jgnifiddptienems isi n HERI
and HER2 Targeting in Breast Capcer,, Volune 2, To t al. .(2006) J

Pat hol .fromwgwt@%ze}a%?éﬁ%?ﬁ&ma eé&ﬁ%fm@%@?) the sigratiogss it ifle 29: 111,
E;?]EZ ; f)ﬁ%éessfo%of?(@l R dERNESEasERS deadR: AP rddiPLd eriB8diliRgt,|the KighifRdant (2008)

68: 5878-5886. Her-3 expression has been exam ned i'n many
cancer syent ncthgdirogressiom fronomepratatio dissase waekgse I prederagrbembedimeat.get ed to

EGFR fam Ly . e.0., trast b t | apitinib i mab,
ot 1t 1 e S BeatesEn e sroeldFion TR reaBRrR R o etBletrb L b diBRAL o
fam | yeRmResoutRVEhsasttddiviel tepeetio dbtall iFivallRke tifledq pEdgreRRm dndeal | y t hat

Her -3 expression and/or the relative amounts of Her-2 and Her-3 may be of
use asusingileyRESIPT oantsr sehpenseitgiidgnosti ¢ bi omarker in ovarian cancer

A . i : t Anj | .
(5008 et 1 Hesa AR AL Py B8 1o Rt B Fler 316%1s B Ghofipf o
Ain. paime fréiashe lhtedtatidna 66@&m Hadd/hanStadnGroupatiil. Theg patdatem=(CHppuzzo et

al. (2005) Brit. J. Cancer 93:1334-1340). Ipn a preferred enbodi nent, the
et oA SRt PUTISFI BTG @ oA R W PR ) & Ao DIOCR Y & < hi gh or

| ow by siq-gféh%hﬂﬁo%t%ﬁ@h ?eogmumrag{mhﬁabh ?(?iﬂgiaiaﬁéﬁ{@wﬂﬁtﬁe??t%%-@i ed@ing €ast two

subgr oup nNprising one subgroup wt i'gh anmount o -3 and at | east
one ot heors (BN uftumdr leelds THOV3 aaw determoihedby Hrcepfiestpaml/orf ErbB@-adeplif®di s | ow,

then the, patient js likely t Her - 2-target ed. th the ti
cour seUBK prith BISELEHE Hendg St BETICAT e CHEtgans Bt kel y to

have ai&ﬁ&féﬁﬁh%@%mﬁ}yf{@ée Exdinfle 04 §524datsbrRN QSR The Het® VERABAG® cancer
is breast cancer, colorectal cancer, ovarian cancer, bladder cancer,

pr ost atssay avas ge;fomued amthkse pasieht sammdescmdoat of HY sempes orpivhick tgeassaycancer |

_ i s oo of 18] smaes contiel e anct
ract B BrROmes &h GreRaracare FRBaac Py e il & SUEaf L RIR™ ncer -

gal | bhadeable 6aR6E! sarhfldHaB Y FluoRisteif &ikird) aA@ 8 94mPRS Alerciidldw @@y ldhivofra. 1 n a
preferred enbodi nent, the subject's cancer is breast cancer, nelanona,

col or ed?ta¢ti%laﬁ@é699%¢er9¢ brv/aesatiEn ethe 235aY)a Thearilts ate SopEdn FesHe 12 he
subl e o, CHESIo B T AR LS R iR RS
or et applatated ihhe&dsg pognestic value with respect to the time course of disease progression

and overall survival as well as response to therapy and particularly with respect to escape

from EGFR-family-targeted therapeutics. See Sergina et al. (2007) Nature 445:437-441,

Osipo et al. (2007) Int J Oncol. 30:509-520, De Alava et al. (2007) Clinical Oncol.

25:2656-2663, Ma and Bose (2008) E-Updates in HER1 and HER?2 Targeting in Breast

Cancer, Volume 2, Tovey et al. (2006) J. Pathol. 210:358-362, Menendez and Lupu (2007)

Breast Cancer Res. 9:111, Fuchs et al. (2006) Anticancer Res. 26:4397-4402, Lee-Hoeflich

et al. (2008) Cancer Res. 68:5878-5886.

Her-3 expression has been examined in many cancers, including tumors of patients
treated with therapeutics targeted to EGFR family members (e.g., trastuzumab, pertuzumab,
lapitinib, cetuximab, gefitinib and erlotinib) as well as chemotherapeutics. In comparing

Her- family member levels with clinical outcome, data suggest specifically that Her-3

expression and/or the relative amounts of Her-2 and Her-3 may be of use as a prognostic and
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In a preferred enbodi nent, the targeted therapy is at |east one Her
famly-targeted agent. In a preferred enbodinent, the Her fam|y-targeted
agent i s wormiwadss47or singl etargeted agent. In a preferredrasbadiorest , the
mul ti-targeted agent is a dual kinase inhibitor or a bispecific antibody.
In a preferred enbodi nent, the Her fam |l argeted agent is trastuzumab,

| apat i prasicive siaenostisrhipmanker i QypBaReansEr (EW)aﬁC lire4%cobne Her
famly t r

aqent & 2EAAEES2ORMiel 4,021 QBRPMIcH: 2005 déen%f“ﬁ ﬁ’?’”‘ﬁ%ﬁ?"es?‘%ﬂ ke
ECGFR- t ar glet(eabnywhine |Cumakr Rad.i 186553 660)ch{ndrnoamnﬁﬂz&lhmlg ldance? (Qagluzio nase

inhibitor, In a preferred enbodi nen t he nocl onal . ant |tﬁgd
t r ast ug(#alf2093) l’pr‘%f@l’@é’(ﬁ%ﬁ%i t 1 gce el“ﬁ’r"& H%El}o nal
ant i bogy s @ﬁh&%’s B t | %Hé(}l’tff@rével' Her?y 8 &do®RA 0B 2 sahﬂﬁe

EGFR-targete nocl ona turrumab ni not azumab,” and
mat uz ugedup dfiHe-2ppesitererpadessioad latrbmt twblsebgloaps éomprgang nhé $11btgocuup with

| apatinib, erloti efitinib. refer enbodi ne he targeted
t her ap§ hidh amppnt Ogl}gef%l—@% 24 leasions ‘?ti“n BE"I‘? %‘&dll gar’é%lg’ﬁ??hf’ﬁga preferred
embodi gRfRtein ke H@f-s% By, tRh1Re ﬁdtﬁﬁﬁis'lﬂ@lyﬁéfré‘s%ﬂd trmaet %ﬂg&g&ﬂferdp? a Her-3
nmonocl onal anti bod a Her-3 dinerization inhibitor, a Hef-

phos phéireytinae cowrsé eifthbdiseaseantikaly tabe fongand therpasientds pet lilely chlﬂﬁﬁel ang pat hway

i PR BER s ol RO R SRR, (idufleet? PlesOR b Bt o e ™t o have

a | ongchlioraRtdl ObcRE o&ﬁﬁé@éanbb%ﬁlad&@&ﬁn&@ ﬁt@M@te&aﬁct@,rhcfnl-@ﬁeﬂI c&l\/lﬁﬁg is
measured as an overall survival rate, as tine to ression,
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resul ti.ng nInaa pct’e%f]l%b chitRaRskHE [the Ehb?@crt’@\@@ﬂce? is aSHgln@ hbﬁﬂv@@fegé’ﬁ@ﬂnce?f hecting

amJItltu of ce ar functions n the case of e EGFR fam |y of
tyrosi a@rdfermt@nbcehmmtoﬁas breastelaner is daely fstage (1ree(adptvomt$ biensttchecef ami | y has an
extracel | ul ar domai n corrpri sing both a dinerization donmain and a

Ilgand- T Br trféflﬁ "as well as a trans-nmenbrane domain and an
intracel I'ul g a?%f@h‘@d Wn’bbdﬁﬂérﬁsthg @arget@a%raﬁt {s\it Udhsl SREHBHUI@ESE tREeted -
(2003) Mol 12: 541- 542). Her-3, the kinase domain is not

funct i egedt. bua ptdﬁfrrmjbﬁtmbhdmcntzﬁmfé@ finilli-tenghted apentiis g muhberrsingleler - 3 can

Cooper rEar efcHh 1Tk Breq e Phitlihshe Bl gkl HSUER: SR kRl

i ni ti aidhikitsredrla BisproEcAhiBodyQ Mn a\fﬁl@tﬁrré@émbedlﬁﬁnt 'tl’ﬂal Heff faxiﬂﬁlbYargétedi Rgpt Or s
sustains a corrpl ex network of signaling path EGER fam |y nenbers

have béedrasiugumabslapasiaiberiesygagaty g agreizred P’é’éoﬁhﬁle&t \‘}l?ﬁ'qt &35t Qe Héncer s and
may family-targeted agent is at least two agents, wherein the at least two agents are one or more
Her-2-targeted monoclonal antibodies and/or EGFR-targeted monoclonal antibodies and/or an
EGFR and Her-2 dual kinase inhibitor. In a preferred embodiment, the monoclonal antibody
is trastuzumab. In a preferred embodiment the EGFR-targeted monoclonal antibody 1s
cetuximab or panitumumab. In a preferred embodiment, the EGFR-targeted monoclonal
antibody is zalutumumab, nimotuzumab, and matuzumab. In a preferred embodiment, the
dual kinase inhibitor is lapatinib, erlotinib or gefitinib. In a preferred embodiment, the
targeted therapy is a Her-3 or Her-3 signaling pathway acting agent. In a preferred
embodiment, the Her-3 or Her-3 signaling pathway targeted agent is a Her-3 monoclonal
antibody, a Her-3 dimerization inhibitor, a Her-3 phosphorylation inhibitor and/or an inhibitor

of a Her-3 signaling pathway member selected from the group consisting of PI3K, Akt,
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play a significant role in tunor devel opnent, including proliferation,
apoptosis, and netastasis (see Burgess (2008) G owh Factors 26:263-274 and
Nor manno WO 2a810/08642006) Cene 366: 2-16). | ntense interest PCa/uSarigeri2zay t he
EGFR fam |y nenbers (see Bianco et al. (2007) Int. J. Biochem Cell. Biol.
39:1416-1431), particularly EGFR and Her-2, has resulted in several
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cut of f a pre odi nent further conprises determ ning
t he | e¥ahilyobf reespts bystalhya domples nemmpk ef ggmlipg phthMays.2AdEHER familat i ent s

into at |east, t suhgroups conprising,one subgroup w th a high, anount of
Her - 3 Branbers ]!“B@ e ‘g"’élttﬁ e§§%§§%‘tﬁ9 .r[aﬁe Hll %V&ﬁ'ﬁﬁ’r&f%ﬁc%%!@a%er ein
i f thegﬁ?{ahsggrxﬁﬁca@tme it t181dr BRI dnE Rhclb@ing BrlifGhiiord, ApsReaQRAIt 0 Her-2 -

t ar get apy, the time course of the disease is |liKely to be short
and/ or ntetastgrat (seqnBuirgess (3WI8Y Growhalactars1qap32d4and Naspanne gf @. d2e9@r r ed

a1 i ot apb iy mese et o iSRRG AR Fl i ute) PP PRURO M °

treat "e¥07) Int. J. Biochem. Cell. Biol. 39:1416-1431), particularly EGFR and Her-2, has

resulted in several approved targeted therapeutics. Based on promising preclinical data in
both in vitro and in vivo test models, the results in clinical trials have been somewhat
disappointing, resulting in increased interest in other family members such as Her-3, as well
as downstream signaling pathway members.

Her-3 signaling has been linked to cancer and, in particular, Her-2/Her-3 dimer
formation may be crucial for increased aggression in tumors that over-express Her-2, leading to
interest in targeted therapeutics that inhibit dimer formation as well as downstream pathways
activated by Her-3. Her-3 is particularly adept at signaling because it has 6 binding sites for
phosphoinositide 3’-kinases (PI3K) which in turn, activate protein kinase B (also called
AKT). The "PI3K/AKT" signaling pathway has been shown to be required for an
extremely diverse array of cellular activities - most notably cellular proliferation and survival

— fueling the interest in targeting both Her-3 as well as downstream signaling pathway
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according to a nethod of the invention, then advising a nedical

prof essional of the treatnent option of adm nistering to the subject an

ef fecti vewarmowwis3gh a different therapeutic agent. |n apchmiusdoiaspest, the
invention is drawn to a purified antibody that binds to Her-3. In a
preferred enbodi nent, the antibody is a polyc]onal antibody or nonocl onal
ant i botembers t§ qieass Boved trrestedtierAbRtics o B RENtIBEIe therapelm FlnoAawTsAt i body.

In ap i / i i i } e

pept | AECT G R Rpped (3L KRRRY. 2 stofh PRORFIBPRh SRR LD |

Fi gur e Nééplatin 13:2166428( § @ithranian iané Aindeitshwe (2008) Dodyeri Gera Fhenotd:éhkH4&nt i body
conprising (a) a_light chain, variable region conprisi CDRI, CDR2 and CDR3
havi ngaaé @pd Maasseri(29Q45) Gy O Qlpss F&blsmﬁé, 1]%2&2%6)15 respectively,
and (b) a h i ' i I Sd _g:ggg-- CRRZ: P53 havi ng
sequences ag?é{é%&?@%c?ﬁ%?;g&%%a?I%%N&thgéﬁ%e%%aﬁgr 18, 1;a(‘alspectt?’[\&/]ﬁelklny; and/or a
monoc| BAEl FESH, GSH), quenpitatise ngRIA) hpbri digétioncdreaynotVMERANIAGRe dn@n conpri si ng

o1+ eBPReESd riOa (o iR S e et rs e G RS o,
CDR2 a emﬂgh%l)%’dl%tﬁﬁﬁarﬁa% SSYERATAG®N ISERrérdiPsmb3ddimes, thed 24,

respectively (Table IB). In a preferred enbodi nent, the antibody is the
ant i bothethwid furthhecamprises defeanisegudingier BavmeyniSEblars Moimis M dI 1as setforth

in Table 1 A.for the | nd ,he haj r , I SEQ ED
s 260 e et Bl (el PREr o PRSI cuBiChOR U3
I especpief@tad enhbbbdamextethe meditbdefiibel doRiprised deterininiag thedevdl of Headbyt 0 t he DNA

encodi ng the anti body. The DNA encodi.ng t he nonocl onal antibodies is

i sol at diyidinga senplesEaw Aoy -Pesithisingt %h#d?ﬁsyt‘m\%ﬁquas EHBISIEGNE ed i n
the ar I ng. | s@hat | I %R si on
vect or éub%%ﬁ{‘?gﬂﬁggl %’%@%ﬁ?@igﬁ)&gp@?ﬁse o(gt? &c%??}sdu?ﬁkgg? zla(lr’l&]gr ecoiffﬁ%liS nant
ant i bo#liees, fvherait ifl the/Bee 3dehigh, (leaehdpatenk isunlikelyo®2pspamiitndael-cal Rev.
130: 151-188). Those with skill in the ar i || appreciate_ that. the am no
aci d sEHead hegtpyatheorsobtpe of the,dissasals fﬂé‘\é‘y inbe E}E%R aﬂ%ﬂ’f ﬁecpﬁ%‘%trﬁ may be
desi rahkglp,ttghg{;@g@ g pvQperties of the antibody for therapeutic,

anal ytical or diagnostic use. Further it will be appreciated that one or
nmore ami no bcageefemed biebediamnitithd imesharbfurther compysss dsjermsisgithasm,  del et i on

or subst.i.t ut.i og,.w } hout reciably dimnishing the binding characteristics
of t hes‘gﬁ?‘ft%a .ICté‘gﬁ%FﬁgBaﬁﬁsﬁgeﬁ%fcﬁr t@]ﬁtdﬁ g‘e&fp@tﬁfﬁpg%&tgﬁlﬁgﬁepﬁti ons usi ng
am no_ a&doflfingMotdnéthdl bfihe ileRG o, WendiRsap! Shbaithlprotessichal ofhs GesttRhi Ve
substitutions, e.g., changing amno acids fromwthin the follow ng

subgr oopidordf asminetaringdaithsuicd an edierdycampnpiiacdifferens therapeatic agcnici ds or
am no aci ds,w t,h_am des.aor_sul.phur . - I bV hitutions
or inserti oHéa "bsge(f%r‘atg% T ngrllj# dzr%%fpg%cthlggg?@gd&?ﬁéﬁﬁﬁnggﬁ??ﬁ?ht egrity
or bi ngh Agreferred 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 is raised against one of the peptides having SEQ ID NOs:1-8, as
set forth in Example 2 and shown in Figure 2A. In a preferred embodiment, the antibody
is a monoclonal antibody comprising (a) a light chain variable region comprising CDR1,
CDR2 and CDR3 having sequences as set forth in SEQ ID NOs:13, 14 and 15, respectively,
and (b) a heavy chain variable region comprising CDR1, CDR2 and CDR3 having sequences
as set forth in SEQ ID NOs:16, 17 and 18, respectively; and/or a monoclonal antibody
comprising (a) a light chain variable region comprising CDR1, CDR2 and CDR3 having
sequences as set forth in SEQ ID NOs: 19, 20 and 21, respectively, and (b) a heavy chain
variable region comprising CDR1, CDR2 and CDR3 having sequences as set forth in
SEQ ID NOs:22, 23 and 24, respectively (Table 1B). In a preferred embodiment, the

antibody is the antibody with the amino acid sequence having SEQ ID NOs:9 and 11 as set
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characteristics. Further, sonme am no acid changes or collection of am no
acid changes wil|l enhance properties of the antibody, including but not
limted two 2omiase470bi ndi ng affinity, greater stability, PCe/US2010/0228Bt ance
to proteases) selectivity and/ or ease of production. Methods for changing
am no aci d sequences and/or selecting for nolecules with better properties

are kndouth inol ablpoe fati thelightiand beayytcheing respeqivelye prdies, SEQ ADINP: EQ anhi4 podi es,

t he deqgre ' Iy ' LS at | east 50% and nore
pr of er b} 100 I S4B LA ARG ikt Al iy TRl SRS 50 055 Each of ¢ hese
anti bodi es is aipaéferrd@@nibodlirem) thBiinvednlien < dpevioto thb ®NA rRhesdihg thed
invention, |In a preferred. enpodi nent, antibodies {argeted to r-3 may be
used t 3uHRRSI- ophcldbiry ‘?Q?HngEE? m@nwﬁ%aée@@b%%% ﬁp%&dgmfﬁweea? t 612 of "t he
ant | DOGRRRiiESEshRI BRI RYsOIIAEP I BBl IRIGIRE OVRONILd e

i ncluding, but not Irmted to, Increasing effector Tunction, decreasing

i Mmuno@iAaanhbe ligaterdeiai expressi@biviettoys, andripmsfected ighappapokediost @ilepert i es

such as_serumhalf-|if nd .ai di [ ase and yijel roduction, Each of
hese SHFGLIEEMTBRBLHBedes oM BBEH FOF bee R AL S BB e e
cont enpl.at ego.i Ry ergon. In a preferred embodi ment, humani zed antibodi es

conprising the antigen binding regions of the antibodies described herein
(see Tabl e (TApsq with skillrinthefartwdlwnpieaiaty theethgseine acid lsequgpeaief an antibody

?g glei 3 gtﬁ‘:% Qi‘?o‘gﬁgf %@%@gﬁ%& ma@%@ﬁx%?%%%%@%@%& i%’?ﬁ%%%?,hegff\éﬁ?&gf %g%oor t ed
Nat ur e 23885 d323r thdPapeanel aveltioa e diaghodlc. ust 1 988herSewiinbeappdiatd St oAb 36) .

Typi cal ly, the non-human sequences of the variahle domain are screened
conput &F meiapMmnoasadsigithessanthedipsmay be changed byfinspiterh delegR oand heavy

chain I i -0 ] . i f rk
cequons BE G SRR ApREEHERSERiGub B SNSRI B IRART o1
151: 22 Pxeiplty adied ddid changes (vbARIMe siibstitotionBugihg arh8fe: £0ds-With' yimilar

Al ternatively, consensus frameworks can be used (see .Carter et . (1992)
Proc. Reglpcularcharactsgistion G, SONSEDHEEYQ SUSHRHAN G G chARGING pMINOASHIS) oM | o
151: 2653mi? @8 FoHowihed G%r%ﬁﬁ&f%%rﬁ&ﬁ%ﬁ'ﬁiﬂ@ﬁ&ids,%@ﬂﬁ%ﬁhb%bi@ﬁ%aﬁ@ﬁﬂnﬁ.h i s used
to sel ect sequences t‘ﬁa confer stability and retain or inprove binding
char acteids st aroimo aBids Withfantitkesse silphing). édtherindanacdpecrviptiviei substitgioms ope of t he

contenpl ated i nvention. .l n anot her . enbadi nent, .the anti body.. CORs may be
used t PSEFORE Bay EF : 88"1%5.‘)}’15?1’11?6“?%’% ag I’%‘ﬂ%‘fulaﬁilﬂtﬁgrt“ﬁé)r éf#é‘_]gepi tope in
Her - 3 BHAra@EBstk@NTaHR&dsotd &thihodcld MARYRIJF cbNédtiohDf ARfinRadldthifed il body.
For exanple, one skilled in the art would appreciate that nethods are

avai | akhkanice prepestgsi afghdanithody, imeludingl ey nphligited ko, tietier biadwaaifmiay be a
portion of an.antipody, for exa e n .SckFv. or ' e, 93/ 1 6185
and Calgf%@ﬁeregfabillﬂy( 89%21368]@%875 el'%e(oc?rrlrp?%ﬁasfésﬁ S lﬁ?tivé?- ,raelra%%%fé%?%g y), each of
whi ch MethddsfopeiangR@ adyino acid sequences and/or selecting for molecules with better

properties are known to those with skill in the art. Preferably, in intact antibodies, 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 is intended to be within the
scope of the contemplated invention.

In a preferred embodiment, antibodies targeted to Her-3 may be used to develop
additional Her-3-targeted molecules. Modifications of the antibodies described herein may be
desirable to improve qualities including, but not limited to, increasing effector 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.

In a preferred embodiment, humanized antibodies comprising the antigen binding

regions of the antibodies described herein (see Table 1A) in a human framework may be used
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reference herein. One skilled in the art may al so appreciate that a
conpletely unrelated protein (such as a bacterial beta-|lactamse) can
proper |y wogpioag34he bi ndi ng donmai n(s) to form a bi ndi ngctarspaonei2sin this
sense, related antibodies, as defined herein, are intended to be vvithi n the
scope of the invention. The ant i body may. act thera ut.i aII t hrou

bi ndi ndorgherapeusic aﬂ?ﬁh@ﬁﬁl@ﬁs obensral gpgthedst fopBurpaniging ag '2‘3/{?%%1?36’ CREE (FPP e‘Br

toxic Jgits 16 %Sét all z\%?mdjzwz -524 'ﬁeé}@ﬁ%ﬁre‘?gz p{l@tsgs NafiBy 388.3pmdi fi ed

to exe erape tor a gréater t apeutic effect via antigen-
dependean? aaé Nerh@?/leﬁfee dl. c\1988 pRdiendey2 30AD3BE}) 1 136) c Gypicelpthe depdmdemnt

cytotoxicity ( . I.Ln _anot her enbodi t oxi n may . be .conjugated to the
ant i boé?qlkﬁnc?sa‘?fgféf’ ygriphlgdemain E’)‘?éﬁfﬂegig‘?c%‘ﬁﬁwau B’c’{glaénsﬁg}ﬁ ‘ﬁt ﬁgncl ude but

are not, ‘2% 085S REhuBa®- . Carter
and Sent ek—{%,%%%&hﬂq&ﬁ{ﬁy%?agaﬂ %ﬁiq}%%g%gggldalﬁ{?o%cl y, radiol abels can be

| i nked vhnalﬂaﬁaime@nﬂssetmermbealbsest @rtheredent bapapesst(FesSingi @ladgl V) dxi ns may

| b | i nked t ted t
G pht ndrrae b 1o IR Rl S 0 L M e, 18P0 et £ rran
(2006) Aﬁé%%hvekg cgﬁé’&swﬁﬁl@“@rﬁsw&%rus@ﬂ’@@@|G@ﬂ:fr et &thQ@l’)Wb@Wm’lt i bodi es

(or fragnments thereof) may be fused to enz&mes for use in_ antibody-directed

enzyneApa@SdScug DESHe&%fWS(élﬂ@Erarrd Prgsia eBalgd s (mognglpl 51:36232/38%F I38: 700- 703
and Sent éitae orqém %80)0 e? a1ci\lﬁtde31%ﬂb\%%ged t§%g 88%%!%3}:%3&%&0@4&%111 dto

anot heP | Bodi es target e

ol eculfg retaifi br aspriooe bﬁﬂfi@ dhaeic@hivies| Ea&ﬁlaﬁthmhﬁhmdﬁh o lﬁmwnhmghe:scope
properties, such as serumhalf-life (see Harris and Chess (2003) Nat. Rev.
Dr ugDi & ¢ contepplatedmyent@panpl es The present invention may be better

under st ood g%{aé@gg{&ﬂﬁg 1#& e Lakdda FIRO AUy BE&éeHQo %%‘e%f@’ﬂa?g%tecﬁxa”p' e L

Ceneration e ce I’nes expressing varying levels of" HER3 protein A
comer bimlihy mokeileatacbinDiik sa@eieprope i lehid d)lub@'e esntaihed withingrfrdmgwork engt h

HER3 (NM 00 1982, 2 S ested wth t e i ction _enzynes and Xba
| and %lsr@éﬁpﬁﬁl%amgﬁe OF GEERGHID 69:%&1@ g‘f&%‘?'\ﬁ‘agel ectabl e
expr eS?ﬁdé?ﬂodé%E Q?aﬂa%fd’r%?éﬁt ?Wﬂncﬁhé%l@cﬁl@ssmtvﬂﬁeﬁEl%ﬂ%ebv@ﬁ@mﬁ?%’@:%"' a and

screened to verity the correct inseft. Positive clones were sequence
veri fi gdrtiexpadedibody biac eranple sandscther H(ahderisde JOi%Bi 16d 8% gnd@alttfrreef Q agen

VD bl TR PGB R S APl atehaced Trom
Wi th 109%FBS hdréinP ©HeGkdllel i thStaHERAPPAYE hpprécidi@ DatiacotdhlOR Udréthted _
penicillin-G and 10,000 u /rrl streptomycin), and d utamax (G BCO? at 37Cin
5% COL pidtein (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.

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

(CDCQ). In another embodiment, toxins may be conjugated to the antibody or targeted

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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day prior to transfection, the cells were split to approximately 25-30%
confl uence and i ncubated overnight in nedia w thout pen-strep. The cells
wer e thenvt)rzamm’swned wi t h Fugene HD (Roche) accordi ng PQTiU$2010/021281

manuf acturer's instructions. The next day the nedia was replaced with fresh
conplete nedia and the cells were incubated for 48 hours prior to the

addi ti on of In@cfnghmenz@qshmﬁn( Ithﬂ/ﬁatgeé@bﬁ)ﬂmﬁl%(ﬂﬁbﬁégféemGh%eoﬁ'ﬁ@y be

concentr ati 9N of Zepcin vva ve usin
varys iR B entyms B eRs MR SufilS IR Ry BE B Tedfr ot LAPERT: S Y Soncar o
t he trmaﬁfawd(lps"ﬁysm d. O&nwr@mmm?@mandseﬂmunr(eswm& Rbhnesidwseie

i solated usin cI oni n rings and frozen in liquid nitrogen. A subset of the
ori gi n&fS. Ac% - 4340)d ém@‘%‘ﬁéﬁ@éﬁ W&gﬁmlwlm tﬁ@@f@é’opregﬁlwgnah e

HER3- s i f 15

ot agritdp L HE e b ol BKEEPR, el hun BGRM RO rbiTicrut ¢ 1)

One cl amecrumtHalfHify(see Xaras sndCheds (RIEGD) Har. d@vod%rtwgdi)acb»byz El4-3A1).293- H3
clone 1) was selected as a control for use in the optim zed assay. Exanple
2 . Ge and Screening of antibodi es agai nst HER3 A HER3 -specific
monocl onal %&gﬂt iR Bh Ny kb e QRRrIGREDY fefdrbiceltd HdBIEW IS M C
term nus of HER3 was purchased from LabVision. The VERAT A(r)reporter
(Prol il)m‘an@e)sa:mMQ avi di n-conj ugated nethyl ene blue ("nol ecul ar scissors")
ifjed S reV| ously

(see, f6i . - &0 ‘ >4 C Hchis
i ncor por at ed\ @&nﬁﬁf&ﬁ@ﬁ@al%[@éDNA G@ﬁg&ﬁb%cﬁﬂé’logfeﬁmﬁgfﬁ)r full- length
Ant i bod - VERATA and anti body-bi otin conjugates, i.e., Ab6-Prol 1 and

BOAL 1 l%ﬁ (NM r1 8%&1&1&§1g¢gte§wﬂbﬂwmsstumnrcetmqusﬂwtﬁ. aadeeha band j nker
accordﬁlegﬁ E&lg@’}%ggge%‘(a% ﬁba&%&?&% AINACHR ”leégéfn s%'PecPa[b?g rass AH' fied by

HPLC ( ies of proprie ry an I'es were era ed as

foll OWS'ectM cEhwessaltingpladmiicwad trinsforced 188)3baﬁslt@h£an1ﬁsoc@:|nled toverdfyshei es of
peptides representing different epitopes. contained within the cterm nal

r egi oncelfre‘ﬁtﬁésquI%OSb‘F‘(ﬁ @pﬂeS(WPrg@P@lw& venijigd. ggpanded irhbﬁfﬁﬁ ?aﬁnid B peri od,
each HRfhid ﬁﬁﬁé&fgﬁlﬁg r@b%%{w i @%pkﬂn Bl ecfbrdo /br i domas

were pro uce ate mtlng ut|on n|t|oned
medi a Rp3mveregiuvdhdseall frarh dreeAmesican ijm:f(ml&de Kilpllactmrr armbmaint@ssdirs, i ncl uding

Sr con TR sSrRlRBRFL PO eatS, rumsejerti deriomigs GO s IR DRR 1 oy

VERATA?&&MII@GQB@'I@GUO ﬁgfnmgre?,to&ﬁg%m) analtaihaak (GAbeos s IRt ipsk(ds. hyhene
Blue) (Figure 2C) or the dual-antibody |ight rel ease method (Figure 2D).

Sever adapn prlpbtsnirwfttdﬁ@m, fherdetls mesde swlitlto appregimatelye? r30hagsilaende and

descr ety NS, Rh RS RPREEH, e o TR e PGB RIS, °

devel opirh tleo&femdcofdmgr@tth@fnahﬂﬁc@s&@mmcd@@c riheedxbdlyae medxadap! e 5.

Exanpl e Generation of blocks and FFPE sections froma panel of cell

| i nes é@gj@(@ggwlﬂgfresh complete media and the cells were incubated for 48 hours prior to the
addition of 400mg/mL Zeocin (Invitrogen) in complete media. The concentration of Zeocin
was determined by performing a killing curve using varying concentrations of Zeocin on wild-
type 293 cells that do not contain the transfected plasmid. Approximately 16 Zeocin-
resistant clones were isolated using cloning rings and frozen in liquid nitrogen. A subset of the
original clones could be expanded successfully and tested using an HER3-specific ELISA kit
(R & D Systems, Inc), according to the manufacturers instructions and verified as over-
expressing HER3 (Figure 1). One clone with high expression of HER3 as demonstrated by
ELISA (293-H3 clone 1) was selected as a control for use in the optimized assay.

Example 2: Generation and Screening of antibodies against HER3

A HER3 -specific monoclonal antibody (Ab-6) with epitope specificity to the

cytoplasmic terminus of HER3 was purchased from LabVision. The VERATAG®
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varying | evels of HER3 by FACS and ELI SA. Three cell lines with varying
expressi on of HER3 protein, NDA-MB-453, MDA-MB-468 and SKOV-3, were

pur chasedwbnrorvedseni can Type Cell Culture Coll ection. MPATNR2615828280

MDA- MB- 468 cell lines were naintained at 37C and 5% CO2 in Dul becco's
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with c 95&1'1%%??“%%&& &hlag%féudfbgqrgg.mﬁ.m ligthﬁ(p@cé% BRkdrfat&rdigso added to

each plate. S were scr the cell soluti'on fixed overnight (>16
hrs) amafGfacfoodr!sqwbtogoltand conjegatioghproduicksgturifind bjr 1R T (Agilemt)e Acemies 0f uged at
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subst i tanndnal segiorpelfrthé HER3 prptedr (Figuse 8431 Ryring fe ipaiunigatign peehbeaded in a

bl ock using a paraffin.enbeddi.ng stati,on, Al l. so n [ |l pellet
or oces TG e BE el ABTRP AR AP Al Petiol oY B S ie il abg N o
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ositively char ass. s|ides . i des e air-dried. fqr mn an
Itohzln L@éﬁfr@ﬂ@a?ﬁsétg@%mléﬂ e?’@@@%fgg‘f? rsevﬁfqla@g??gleéﬁ‘?ﬁdes wer e
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and VE conpari son are shown 1n Figure 3. Exanple . Ceneration of
sect i oB9Af pwasthamesstiohhdt undigaiel thbbest dyranse rapgp et scEfPEs@EWasrtsrricEFPE

breast .cancer bl qck r rchased from.Ast.er . Section f 5 [

t hi ck ngggfagétpéi%gﬁpe Bﬁ’v}‘\’?&aﬁ ﬁcprglaﬁf’ﬁt%&am a E%%E?‘?ﬁ%aw E@éﬁpf?nf pOSi ;J imvlalny
char gegxghaks3: Hdndtioh Y RockSaRE FIPTSsddEbs Rbmh-adfansbficer 1ia6s ipfesaidd t hen
baked inm an oven at 700C for 1.5 hr. AT sanple slides were stored at 4C

for fuvayinglexelyef HBR3\bydisCS andllkiSAned breast tunmors from
Three cell lines with varying expression of HER3 protein, MDA-MB-453,

MDA-MB-468 and SKOV-3, were purchased from American Type Cell Culture
Collection. MDA-MB-453 and MDA-MB-468 cell lines were maintained at 37°C and 5%
CO2 in Dulbecco’s modified Eagle medium (DMEM), 10% FBS, 1x penicillin-streptomycin
and 1x Glutamax. SKOV3 cells were were maintained at 37°C and 5% COz2 in McCoy’s 5a

Media supplemented with 10% FBS, 1x penicillin-streptomycin and 1x Glutamax
(GIBCO). 293-H3 clone 1 cells were maintained at 37°C and 5% CO2 in DMEM
supplemented with 10% FBS, 1x penicillin-streptomycin and 1x Glutamax. Cells were
grown to near confluence on at least ten S00mm culture plates for each cell line. After
removal of medium, the cells were washed once with cold 1x PBS and 15 mL of 1x Pen-fix
(Thermo Scientific) was added to each plate. Cells were scraped and the cell solution
fixed overnight (>16 hrs) at 4°C. Following the overnight fixation the cells were
centrifuged 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. An automatic Tissue-Tek
56



clinical material were also used for these studies. Exanples of H& E
stained tunors on glass slides are shown in Figure 4. Exanple 5. Her-3
VERATAG rwoAsBeg347n Formal i n Fi xed, Paraffin Enbedded (PEPHES2@elob12Bi nes and
Breast Ti ssue FFPE sanpl es were deparaffinized/rehydrated using a series of
solvents. Briefly, slides were sequentially soaked in xylene (2x, 5 mn),
100% etPregessor(veas ussd fiprprocessmge Hitedlys thexell pefeiyway expogedito iBaicagBg wat er (2%,

cer 1 o selAlatiOEiSoRBl LR Ebh1 Ao Gyt nd AR, PRI fR MRS
Vi si onpeliatiweg emberléssinracblockobsdig 4 Riraffmrea)beddihp atatibei Al sobehwaisédfor 861l m n at
roomtenperature, the slides_were rinsed once wth, deionized ter. A
hydr pplﬂgﬁ‘?td’r‘?ﬁe?%?%“%&ﬁ?% fia b A tn‘f‘%ﬂ@smﬁ%ﬂ ?&zm) to
retain 16&1%%?1'&1 wafRsall 'félfliERifﬁé‘ce?Mhﬁx%eY\ﬁfsfiﬁg HB@Q@’E}J‘%%S an{dh@;foﬂ(lzéc}giﬁgait |h of

0

bl ocki ng buffer that contains 1% nouse serum 1.
pr ot easeethot! pivdsphedlidssatd whs priepoed fipRabé piepanatidix B8lls Afrtqeantifgmgeadelsof t he

bl ocki n fer with aspiration, .a m xt.ure_ of RAT. -conj ugat ed ( Ab-6:
i s PO R el o Al o it Py sE st KR s libaifny aoct ol 4
2ug/ mmAntddaadi ¢ fechh@Raidadbis (hisdd PSHBIUDHES M I8AdRA: AN sRinfdi Ng.
reactions were incubated overnight in a hum dified chanber at 4C with

shaki n§ectivns cdrftum duthigkngsswercabpid witke @ naigrpteaapl B Aveand plaesdad wi t h wash
buf f er LNk N 2% 't@%— 09} * P .ay] din- jiygat ed
met hyl gﬁ%ﬂ%@zgh%%ec gﬁagéﬁlﬁéat(i on i‘f glé&e%l}% rﬁ%%‘ﬁ{é%x%%@é%%%g%ﬁgr 1 hr
i ncubatiheftedbvérssiat FITOEf oAl Brig, Alhanle dides steFefib@diat 17C fatforensa. ue
reagent was aspirated and the sanples were washed in wash buffer once

fol | owBeswis of tE%E%%@» fiaw getonisiye Hvand VERATAM® somBH 190 RFhopdifai ni ng 3
pM f u%lri%qﬁ,ggi n and two CE internal markers (MF and M.) in 0.01 xPBS was
added o sanpl e sections. The bound VERATAGr) was rel eased at ~4C by

phot o- &xtunpht £ Ganemsiva @€ secsiongfram domrhernmly hiFiilable rgast cancer RBRPIOr equi pped
with an el ectronic chiller block (Torrey Pine Scientific). After

i |1 uni 8RB VERATAG(r) intermediates are reduced to a quantifiable form

by the addi FirpR 0Eas @G MRS RNGE hERhastaer ik ARhE SO MRLM e
rel eased VERATAG r) reporters was collected from above the tissue section

on t he thitkngdssswern dlidet avithel romsaomy/HRATAG@ENY plaegrbort pasgiviely chiwgedBlassaligéses wer e
separa ng, det ect ed .on ABL.3130 .CE instr t (22-cm idl ar ray;
Aot ol IO e oS i aEririel 3 e piag WRHRARE] bR A BhdoshS Bl 300c.
The gepghple shBEskidrewordd 4 heC S TfuAss Aéays) Fr&8odly ficEidhed Bbast funkdrb B8fr ated in
Figure 5. Exanple 6: CE Peak anal ysis, tunor area nornalization and batch

nor mal chuicdl owatanind weekedisq wised deor theseadiegu Enamnples af Hoh Estaingdrpmarsan) glags s
carri eglig%targg'&gn}/lgﬁﬁ‘lﬁ@é%r) I nformer software (see, for exanple, United
St ates puebl I cation nurer 2007-

Example 5: Her-3 VERATAG® Assay in Formalin Fixed, Paraffin Embedded (FFPE) Cell

Lines and Breast Tissue

FFPE samples were deparaffinized/rehydrated using a series of solvents. Briefly,
slides were sequentially soaked in xylene (2%, 5 min), 100% ethanol (2%, 5 min), 70%
ethanol (2%, 5 min) and deionized water (2%, 5 min). Heat-induced epitope retrieval of the
rehydrated samples was performed in a slide holder containing 250 mL of 1x DAKO (pH
9.0) (Lab Vision) using a pressure cooker (Biocare). After being cooled for 30 min at room
temperature, the slides were rinsed once with deionized water. A hydrophobic circle was
drawn on slide using a hydrophobic pen (Zymed) to retain reagents on slides. The samples
were then blocked for 1hr with blocking buffer that contains 1% mouse serum, 1.5% BSA
and a cocktail of protease and phosphatase inhibitors (Roche) in 1xPBS. After removal of
the blocking buffer with aspiration, a mixture of VERATAG®-conjugated (Ab-6: LabVision,

lug/mL ) and biotin-conjugated (B9A1 1; Monogram proprietary, 2ug/mL) antibodies prepared
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0203408- Al). To analyze the VERATAGr) signals in a raw CE
el ectropherogram two CE internal markers, M- (first marker) and M. (I ast
mar ker), worelwussdoto i dentify the VERATAG r) peaks accecuiusgomo2t2Bei r
el ectrophoretic nobility or mgration time, t, relative to the two narkers,
i.e., [t(VERATA(r))-t(MF)]/[t(M)-t(M)] . The identified VERATAG r) peaks
ver e t fieblogingbuffar s pdded ad binding reaghienn were drrubgied exernighEmeuidified o
correct vanbai: ki ] % . [ ton, and
the r uﬁh%gﬁ?réagﬁléwﬁﬂhisngj&gi nj ec-[fl%ggr%g;e %?ﬁ%étegﬁgﬁwgs{%%??%ﬁ&?&yti vity
acr oss wespbliffarcpn@amigy0.25% deitasc-e 00 in B<RBY antsrepracidirdechjugatddraethilener nat i on
buf fer, and coel ectroph d.as an int eé&g& Agfe nce control in each

[

Sampl ¢ bl categHion o waHLVERAFAR Y o et BHICUBBIG TR R or RPA
by ar egﬁlﬂ?%rgﬁllré 2Rl é%s%tf(ép?ﬁi&iﬁﬁﬁ&ﬁg{ehk bRRAKadYERAY. éﬁ{a%eg%é!fh@{aﬁﬂﬁest o the

intern uor éscei n pea uorescel n peak area/3 p is is quantified
as RPAWeB: wathellAn fxash bafiferainice folloved byahphapgey ofReliatizadewatenkllhmsaation t i pl i ed
by the illumnatio er volune, (1B).l.oaded onto | e t.ion; divided
byt ho PHIIFbFOFEBIE ho BRI 819 TR e PEre Lo AR mre)

Speci f igqalkPBS WAaddedfdriakss 8aGRNST TR bold ¥ERATAC® &vaYER&EeG )4 epor ter,
orthe peak area (PAyeratag ), is given in relative fluorescent units

( si gnaby pbpighacivited elgraee dsing Ao isheusab EDRERYSIIGpinatrs eqvippet Wik apeak ar ea

(RPA e r.) i. r by mor el izing tdhe. ea
(PAyemeg?gg%’?lg:)Chﬁﬁl%&égg%%éj egglgmlzi ﬁ%qéﬁ\dg il ‘%%&%%ﬂgﬁéﬁar d of known
concenfgteincditdsBAEduce € 4 gudnkifislié e Hyrtpadditioandlsodiomtbeeohydiidd. alhe CE
concentration of the anal yte being neasured. As_the VERATAG r)assay signal

i s a qeamplecartpipie barsdissed KERAJSdFRserrien wansoledyhirenebodbubisie”
conpar ISéCQi{an ?)I(’)l rﬂ’\l/%:ﬁ@gﬁbﬁd’ t)’le f’éié?f%d W‘&G@fegrgﬁelgllﬁ {HCC(% S é @%rer equires

adj ust ren erences In this paranet herefore, tunor content is
measur gepapated hed daeqédoV/ERATISY CF isssayens (2prah cdpillarycatdye dppbed and t he
tumor content s used.to nornalize t ERATAG r ay.result. It should
be not &Hogypiems) qurr& mysRson Sopdfign nglé%aﬂ‘ég@\?@r%f 3§§ 1%fh686%?1y | arge the
react i QR +\U'6?ﬁ1egjl-ﬁ ?sgﬁfiryﬂﬂ@, cfhicaiNkb RAfYstraBld iR R 8 n- conj ugat ed

nmet hyl ene ue an nation buffer reagents) are adjusted, and this
adj ust dxampiest: (G Peakt andlyisis. tunertaganrormahization and bateh npamalization\f t er adj ust i ng
r

VERATAG( r) ak .areas .for mgration ti cein, Lllumnation buffer
and tunor a ,ld%ﬁ’?ﬂi?’% a’éﬂ]ﬂgé a&gnaﬁﬁ%mwsﬁﬁwﬁﬁ (E“lq]ﬂills%gng t hei r
adj ust gt PATI @B eRfOMnER sdearé AR 6L dxvfipfd Unitbdb @fés BabledatiHefuirabdr2807-0n
Factor (BNF). Each adjusted RPA value is nultiplied by the respective BNF

to obt 8203448nyhndloianalyziba WERABAGRe signaleintainy (o eleairophetperma Wal(e i s
S GAR SR  BpB ACLEE Ba O s
sanpl e VEHRA TAST @ @eskstaacstaingriaitigr éleétiophbretidlnishifigrortohigtatidaniplegt, relative

to the two markers, i.e., [((VERATAG®)-t(MF)]/[t(ML)-t(MF)] . The identified

VERATAG® peaks were then quantified by peak area calculation for each

VERATAG®. To correct for variability in VERATAG® recovery from the tissue

section, and the run variability in CE injection efficiency and/or detection sensitivity across
capillary array, fluorescein (3 pM) was included in the illumination buffer, and co-
electrophoresed as an internal reference control in each sample run. The area of each
VERATAG® peak is then reported as RFU or RPA by area normalization of the
VERATAG® peak (VERATAG® peak area) to the internal fluorescein peak
(fluorescein peak area/3 pM. This is quantified as RPA*IB vol/TA for variable tumor
samples (=Relative peak area multiplied by the illumination buffer volume (IB) loaded onto
sample section; divided by the tumor area in mm?’ (RPA*IB vol/TA = pmole/L*L/mm2 =

pmole/mm?). Specifically, the CE fluorescence signal intensity of a VERATAG® reporter, or
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Various quality control checks have been devel oped to ensure data is of

hi ghest quality. 1. Fluorescein out of range. A sanple trace with

fl uor escewo 20uv08af70r ange is failed. The fluorescei n rangeTits2aalogizBat ed by
using the nmedian of the adjusted fluorescein value +/- XX% The XX% val ue,
typically 20-40% is adjustable and is assocjat ed WI th_individual

t enpl athepealsanp (A peak} saieninrelaye flroreyentapiopignal RIht) ICEBYed AREOSHERK | s
>7000 ; VRR AT A5 th
or equ p%@ ggl %&%%@a&%?eﬁ%?ﬁﬁ%%%orﬁsgﬁﬁeﬁp é‘imp{'e Is farl ggl dugnto

RPA <0 @zﬁcaréd‘(@ﬂ\@plg@mm ﬂa@eeabﬂ&smemd]ﬂt@resometahém‘d pEkkovd taricetiratianpl es ar e
al so fal | ed ) | east converted eak controls ftgust have cal |l ed val ues

for cofRAF é‘ﬂﬁéé}?@r‘ffa{edﬁomlﬁﬁ‘%ﬂl fothe ird FB“‘E?PHE%HO c anglyls ReNE MEASWEG 1 ol
Wi th poQry,t V%ﬂ&@‘bdsg afl aid @%ntl thf% ;eaaédt Wk ales Qrthttinbesonaky control s

have contam nation, I'f trace quality nmay be affected,
e.g., iatcurite camparizon nﬁVER@TpOeﬁ asw;emgraﬁhsaomss htumealrsahmedqlpm ladjustmenibat ch
vvithpor tch nor mlization, is n _abnormal |y high
bat ch” Ao HEETPae B0 BEteicrs Tharera. sy canieh’ S igritd PuPRRRRE { he

VERATAGKHR A PR EDhssad RidiSidatd IMRE RS hhdthd Ren&iQhizht Susddonwraalzeamal uation is

performed to assure presence of tunor cells and to enable an estinmation of
t unor a/FE&ATAEEe esay|residts Itaﬂ@uttbb%m@tﬁﬂ thai,26dhe thmar sanade lsﬁlﬁlﬁh&}’ Sféh'élc’lt hen

dehydrat e mount ed usi n andar hef &

exani ndtH ?F %&%ngnsfolu’aﬁg 8’? ?8%1 ﬁ?i%roﬁévcon%og ?I on to |ncr ease
dynam glyendelléRinaiied befkieeipens) areagjusfed | dhe t}ﬁbaﬁjuaﬁdant RecfBAAM ik tnt | body
were determned by varying the final concentratjons in the VERATAG r) HER3

t ot al @waycqrﬁgntd@g@ﬁl%wnab%%)adwﬂ@gﬂmmﬁfb Rsak ereas formigiatiomiment i r e
dy nam (flu?ﬁegggm 111 atﬁ)%%e&ffeg 1%)’ E@n&J a?ghe 8&1&%&?%3%14@)( hacte 51'“?1 ?éslaogh and

SKOV3) se'tes en conparé I's wmt anges
based @ﬂmlﬁiﬁmgfth@iy\a@ygtanpéakm@ndlﬂahle%peml da}cufam!rﬂatbieNsanmhzaabﬂ | i ne FFPE

bl ock preparation. An optimal concentration of 2 otin and
mg! L T FloRGE pr ach iR BSOS FRLRIEY Bt i ARBOTRGaaNE 1o SHBLE cur at e
det ect hBﬂn@erHWA @ﬁlu@oﬁaezﬁ%g tPﬁ’s h&rﬁeﬁﬁegmc{fﬁge fscﬂn(ﬁlé%g‘ B8h ﬂ@ﬁmﬁén ggmpared to
ELI SA an ow cytonmetry 1n this sane set of lines as shown in Figure

6 wher ¥aheds fafarédtodh VMAG?M-M repotible (mﬂ faﬂed,aqul not gaturatédr ur acy of
HERS %%%al\égﬁgﬁg {0} a glvengample are averaged to determine a final value for that
sample.

Various quality control checks have been developed to ensure data is of highest

quality.

1. Fluorescein out of range. A sample trace with fluorescein out of range is
failed. The fluorescein range is calculated by using the median of the adjusted
fluorescein value +/- XX%. The XX% value, typically 20-40%, is adjustable
and is associated with individual templates. Sample peaks are failed if the
absolute height of the peak is >7000 units, referred to as a saturated peak.

2. RPA must be greater than or equal to 0.03.

If an undiluted converted peak sample is failed due to RPA <0.03, then all
of the corresponding converted peak diluted samples are also failed.

4. At least 2 converted peak controls must have called values for converted peak
batch normalization to proceed.

5. A sample or control with poor trace quality is failed.

6. If illumination buffer-only controls have contamination, samples may be failed

if trace quality may be affected, e.g., if the contaminating peak overlaps with
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One batch of the HER3 total VERATAGr) assay was perfornmed using three
successful replicates fromfour well-characterized cell |ines (293H3-cl one
1, NDA- VBNVO4BB)0sBA- MB468, NMDA- MB-231 and SKOV3) and t heoTasapanedsft or
accuracy of VERATAG r) neasurenent with in-house generated flow cytonetry
and ELI SA data. 100% of the results matched the in- house data fromflow
cytometry and ELItsarelggsedpaak293H3- cl one 1> MDA- MB- 453>NMDA- MB468>SKOV3. No
overl ap was 7obser thﬁ%}’&ﬁ’ r%a%q{() %Y%t%nfgrfl of the four cell line
sanples, i.e., eac ne separa ed“Conplefely. Internal datasets on
HER3 Tot al Igvel %mﬁvgﬂwmﬁmﬁnbuy h@maﬁﬂxﬁﬂummatidmfucmyﬁ@faﬂwy Results

for the four_ accuracy.c l.ines e esented in_Fi Results from
FIERS 11 ow Gt SHA o faliopung 08 IERAT AGE S0 SLHRICHHRAEOBNSA | n | hat
t he sa Cross-
val | datn T e R PR RPN s O b Y B A1)

assay EheblsensistimutitryofthmbherekiERBese olidds a‘vEﬂWEﬁ@mjﬁe@ilsdma&asmm&,enm ned by
conmparin e batch .containing 8 replicates t he HER3 expr.essi on
cont r ol Ml g A A AT B O s DE TSRO P B BB e iR
expr es $h@mpfOMOMmERidn bt AEiboFEMBenttdiRn ' inteskO By:@meib raR! | cate of

MDA- MB- 468 were conpared wth SKOV3 replicates by pairw se conparisons to

det er ni ne sémptimadlgpngentratiggoof G/ Al apd thedOphil tamlﬁfélyomfp detespingd bet ween

Ropr odd eV T 4Bt Rk pbER HEMNRAAOANIERT N SRR S Bined BRI 0117

was detoﬁrar'ﬂeﬂﬂﬂletimnﬂ%&)ﬁﬁmﬁg (013 &tﬁre dafi@ahe reagchfhe afsat 1293#ER3 dnetlaMDA-
VERATAG( ) asy% as _descri bed above on 4 well|l characterized cell I|nes
(293H3 A B8 5md WY@B Thesearenltspusrs)therseompparpd fhds sith

I nstr “"&Eé&éd fla (cﬁ%(gpé Ms&%ﬁ‘] O\M n%ﬁ%rﬁ%t@l arRRQTRAGESirlts A0 LD qyng t he

assay OV normal i zati on procedures, the
dat a wWdise EORP dlozk peaplammni IAeld})txh&ﬂ ch&tentrahd:edfé&mg’/nﬁ BMlbﬁmmtnnﬂl ty The

reproducibility across._ the dynapi.c range wa see Figure 9).
Exanpl d mgmlmfeth- é.PawléfwaISEﬁsctﬁ%foape%@@P& P%e% ﬁ?jaqcmaﬁ% iy of

reprodygizd § syc&@aﬁvﬁﬁm gech?é/d ﬂ%ﬁf&ﬁﬁ 1579 cdmPab Y BEISA dddThovPEytbigniDER3
total VERATAG r) assay and compari ng t e perfornance of 15 repl’icates of

each ofin thissathesendficoll linesl ds showe i {ig@sd3vindrond: 1ratidvDRBRS1 1 EBADIGIR- MVB- 468) .
Pai rwi se conparisons were nmade of the 15 replicates in each batch to
determf’f‘é1 greci sion of the assay. 95% of the 293H3-clone 1 data was within

1.2 f olpgtampROPocutabe o MIARNBo AP P EdAl A @@%siyt hi n 1. 23-fol d, and 95% of the
MDA- MB-468 data 1s wthin 1I.37-fTold. Results are shown in Figure 10.
One batch of the HER3 total VERATAG® assay was performed using three
successful replicates from four well-characterized cell lines (293H3-clone 1, MDA-MB-
453, MDA-MB468, MDA-MB-231 and SKOV3) and then compared for accuracy of
VERATAG® measurement with in-house generated flow cytometry and ELISA data.
100% of the results matched the in- house data from flow cytometry and FLISA in that 293H3-

clone 1> MDA-MB-453>MDA-MB468>SKOV3. No overlap was observed between

signal levels for any of the four cell line samples, i.e., each cell line separated completely.
Internal datasets on HER3 Total levels were generated by both ELISA and flow cytometry.
Results for the four accuracy cell lines are presented in Figure 7. Results from HER3 flow
cytometry were very similar to results from HER3 ELISA in that the same rank order
preservation was demonstrated by using these cross- validating technologies.
Example 9: Sensitivity of HER3 total VERATAG® assay

The sensitivity of the HER3 total VERATAG® assay was determined by comparing

one batch containing 8 replicates of the low HER3 expression control cell line, MDA-MB-468

with 8 replicates of the low/negative HER3 expression control cell line, SKOV3. The values
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Exanpl e 12: Linearity of the HER3 total VERATAGr) Assay. The linearity of
the HER3 VERATAG(r) result was determ ned by taking wellcharacterized cell
| i ne contwol2810283448- cl one 1, NDA- MB-453, MDA- MB-468) an@&Cpastanm2rgl
successi ve "cut-down" experi ments to create FFPE sections with the

foll ow ng di mensi ons 1A, 1/16. These "cut-down" sections were then

run i nferrachigepli W%§W%¢1@P@W¢WSK@@LW@W3&S@H PABVERl i zed data
wren ¢ OBRpEs otog%c il &6 ERRPCL00R OEH TR iEs dibRib i bRyehl e BoseY

appr OXIMBIA@MB 168 bndSKOVS @ﬁdl@dmmmisSKavmlgwe BPDA- MB- 468 is |inear

down to apprOX| matel shoul d be 1/2 of . the ari gl nal section size. Results
3 ): deprodueibilty g FIER Srtotal SERA LALIRIE558Y t he HER3 t ot al

VERATAG(U AR tr%g'aah @lsf 1Y $fh B, fRRfAnE 8lskpdrhdhab @Rt bp! s vere

run using the %éﬁ%? . Totsal Aséayr@nlgéum nggl sS E[)yrpe gontro

ant i bodheHERBdotak ‘V]ERHEIRBS@Iasﬁy aPdescriigd dbowe om# sfetl ¢harscityred celb hingsol vvas

also | gabroprnL NPAKE e Mo A ladhna s PL SRR S B RuRRRi AL, "ona

woul d r(@Erlﬁﬁl%ﬂ{atd?Qnse‘i/Eﬁ@ obbat 8. CAHN REAImi AR BSa\SV R al 4 cbln p&IGd) of the
followng three formats and run within the sanme batch side by side: Fornat

1: HER3 FAﬂiewmz)batsnh Bomnalizatiph praogdynesrthefath oraseomprmdrastoss the HEmohese- Pr ol

L SR SRRy L P R s TS BB 0 oo
SKOV3, 1gty@@g@Flguﬁle9)ach batch (conpari son paraneter A) Sanpl es results were

al so corrpared to the resectlve act uaI HERS Total signals (Format 1).
Resul t £xampleshok porEp i ER 3 fotal S PeSSq¥pasur enent of clinical breast

tumors and ‘i’1¥tPaa£§s§y fegp&ﬁoblggr Veg&%ﬁﬂ@%‘ﬁﬁ&%ﬁ&%Bétgﬁgelpﬁﬁdn&%éflﬁﬁl05)

that were prospec ast uzu ased therapy at a
si ngl etcbtmlSW‘ERAIaes‘aymﬁdhcdraﬁamr@rtﬂe ﬁ@ﬂﬁr(ah&eeoﬂlﬁtreplrmtes oﬁedchSét}mrﬁ Her - 2/ neu

T T
cells ICE%@%%- R n\gﬁe?ﬁﬁﬁg%h{?# tr%lfém'i?e'é‘fﬁ@Jﬁ%aththﬁﬁ@??écﬁs@én oﬁlﬁ%t ria)

and/ or Itive FISH testing mandatory in all |HC 2+
cases) aMBg. WsPeof thel293&3-clbne iiaﬂdtatwwltbmtll 2iuld, WK% of dguVIDAdMB-458

trast uzumab- nave e | I bl e di.s ogr essi ng
W £ i 1 AR et o AT RS Y BT D NPAHSHE SRR QU Lo 2 el y
i rradi ®legdlid £8isAB®h-in BaFREES. from this study group trial were run in the
H3T VERATAG(r) assay in eight separate batches. For each batch, CE peak
anal ys&xample 12: Linearity of the HER3 total VERATAG® Assay.

The linearity of the HER3 VERATAG® result was determined by taking well-

characterized cell line controls 293H3-clone 1, MDA-MB-453, MDA-MB-468) and performing

successive “cut-down’ experiments to create FFPE sections with the following dimensions 1,
Vo, Y4, 1/16. These “cut-down” sections were then run in the H3T VERATAG® assay and
the final section area normalized data was compared in a pairwise manner to understand the
linearity of the assay with respect to section size (Figure 11). MDA-MB-453 is linear
down to approximately 1/16 of the original section size, while MDA-MB-468 is linear down
to approximately should be 1/2 of the original section size. Results are shown in Figure 11.
Example 13: Specificity of the HER3 total VERATAG® Assay

Patient-derived tumor samples and cell line controls were run using the
VERATAG® HER3 Total Assay and using isotype control antibodies. For the HER3 Ab-6-
Prol1, the matched isotype control was IgG1-Proll. For the HER3 B9A11-biotin, the

matched isotype control was also IgG1-biotin. Signal from these reactions is not antigen-
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were perforned, as well as tunor area anal yses and the batch was nornalized
accordingly. Qut of the 105 patient sanples run in the assay, 85 sanples
had neasuwabkbw/dd3i0l evel s above the limt of detection, PBTaskeeORI28ANDI €S
had no detectable tunor, 1 sanple denonstrated a fluorescein failure
excluding the data, and finally there were 8 patient sanples that were

bel ow spesifi, and wenldrepissant san-specifisbaskeraynds ntansessyere Fein a6k bt i ve in

H3T expression.. T %]ﬁ [ | ST . Exanpl e 15:

Det er m%?llgv}l%gﬁg?e@g?%t%éﬁé%&ﬁ‘to %&%ﬁgg%cézsgiréa@ sr}%:s'ponse Usi ng positional
scanni wgrrasdl YERS A6-Pl i B9IA 1¢ ubiotih {nowasl fdehay m ned wher eby patients above
statisticall si]%ni ficant cut-off had an unfavorable tinme to progression
(TTP) EormeiZe KRS Abe-PerildetiRoter e bel ow this cut-off (Figure 14). The
cut - of ~ EpRE§ 195bi results of the population tested (0.158,
HR=2.3],CFOp: .30%)%2‘. TTgﬁB{?g‘s dbé(%t?ﬁed as the time fromthe initiation of

t r ast uzumab-Sampleaiesilisgram eadhnighit] foumpr(Bomess 2iaod Foswad) ware cempaed tand OS
was defined gs the ti ominitiatiqn of trastuzumab-contaiding treatnment
o deatht TeeRin SRR VEoBiestty Tt R BFAD R ERTAL BolFat on of
pat i ent&uRo Hetiulld &tfipar&diotRé fesfl € abiBal JBETRS %ﬁ?ﬁgmdl@@%‘ﬁ%ﬁt hh@esuiwas a -
trend in OG5 using the 0.158 cut-off (HR=I .7; p=0.059). Exanple 16: Kaplan
Mei er @rMhowmah Yeguse ir TTP A previously reported H2T cutoff (1 ogH2T >
1.14) —A‘-’-'--s. _SSUIn(I) : -_ Peétl .”: |tdn§2rénolr3rrgl 1(1I\Iz2$sr,nsmsd| an
HR=0. 43, p=0HeQR1AY pop@ldficn cdiprised fprB&s Qira08XhaewsiepPospectisely deesled of H3T
expressi on above an optimal cutoff (H3T > 0.158; Figure 14). as defined by
a posi duEpatraseapmrbrdaprleEapy @t 8 sl nsHpgonbetwern 1999 6dthsn ( N=25,

medi an = { r ' e LOE (N=30,
medi anI f;l[ %Fo%@e%‘z,heﬁgzwwg‘g%&)uﬁﬂ a?%%%i%%[%%%ﬁ%% hazar ds
anal ysed 8gxan] estingitddiéfeldkpeetamyer ixpedks vl HER-2naupvdrekgmedsirigaet 16T (above
vs below a particular cutoff) t he nost_signjficant predictor of TTP
(oo, ob timbicseliofds: 3 rdeerpiosd b SrHECaHBH KL gapaliss AR Rulds.

F1ER3 t?ég?éz-%?&gfmgmﬁh ¥si ﬁ?ﬁ%ﬁ(eéﬂngfrﬁmmaﬂﬁ& iRl 19020 Ch&s) MBIC WERATAG( 1)
assay was perfornmed on nunber of ditferent” malignanci es other than breast
cancer jndlwkedudn addita], patjentsaiere agruirsy tobd wdstzumabnaiveiagdhavelld) . Simi | ar
dynam c.ranges.were ohserved for al.l of.1these.c ers.w.th the follow ng

r ank oPH’é‘Fnng‘alrl%ﬁ’ﬁ@S.ur S SIS BORETA8 W&lpgﬁ ‘ﬁ%eﬁﬁgg@i?d{“&ﬁ o0 GLACRINCRLS ¢t ange
i Nt hegschidify treVioRBESralimRMIAidnst. Sahpls iR aild stidy @RolRiat aRe€fun iExanpl e
18: I\/bgsﬁr errenpt?e(;f %IER% 1| n corllj us%ct?og w th P95 an(}j]%(&:‘%rﬂr]ﬁaati on vr\:ilth

t r ast uthalBTrEERAALG® assay in eight separate batches. For each batch, CE peak analyses

were performed, as well as tumor area analyses and the batch was normalized accordingly.
Out of the 105 patient samples run in the assay, 85 samples had measurable H3T levels
above the limit of detection, 8 patient samples had no detectable tumor, 1 sample
demonstrated a fluorescein failure excluding the data, and finally there were 8 patient
samples that were below the limit of detection of the assay and considered low/negative in
H3T expression. The results are shown in figure 13.

Example 15: Determination of optimal cutoff for trastuzumab response

Using positional scanning analysis an optimal cut-off was determined whereby
patients above statistically significant cut-off had an unfavorable time to progression (TTP)
compared to patients that were below this cut-off (Figure 14). The cut-off was ~ the
median of the results of the population tested (0.158, HR=2.3, p=0.0004. TTP was defined as
the time from the initiation of trastuzumab-containing treatment to progression (SWOG) or
censor, and OS was defined as the time from initiation of trastuzumab-containing treatment to

death or censor. When looking at overall survival in this population of patients no
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A previously reported P95 cut-off (US Patent Application 12/629,037) was

used to further stratify the HER- 2 over-expressing patients described above
after iniwoabiosbdovi si on based on their | evel of HER3 toTpseduoe1241 pati ent
subgroups as shown in Figure 17. Patients with a |ow |l evel of P95 and HER3,

defined as bel ow an optinmal cut-off predicted by positional scanning, had a
| onger sigmificant evivefficouldrbedetarsiientd, harpeer here Was trenhin Ghysiag thelel 8t her

subgr ou L (o or trend p<0.0001). Patients with a high | evel of
P95 anﬁgﬁs—@&&ﬁﬁ‘ag%ﬁeﬁgﬁoitest medi an tinme-to-progression (TTP=3.2 nos). The
r esul t Exam@lesheWMuplah Megt (€M) ankiysisfre TH9: Measurenment of HER2, HER3 and

P95 and correlatjon with trastuzu res ons The patient popu)ation in
Exanpl e 17 WaBreyioyslyverseddilt %PE?F S USeg 40 é‘ﬁbdlﬁﬁgéh%s shown in

Figure gr@ent{) b BRRS.- \%‘Hnﬁ&ﬁ dgﬁ%e(ﬂ&%ﬁ‘gPeg% %m&@%&&gfreﬁﬁ defined by

a posi fiona scanni ng net tine to progressron than
pati en(N—ﬁﬁanétheTﬁPm hl trmsel]IReO 4B-ER2) oma) gohpgy Hnltlm/HER@fovbiEmesmngDQS or

both with t show n imlar on _as, pat

have agiom s P T ERE It Sve Aaattiptl ot S RS R0RS deiedi 1 e
subgr ogp a"iﬂo’siﬁoﬁﬂ%@ﬁ{nﬂﬁﬁgd@%ﬂrsﬁ&%ér@ﬂedlﬁlvtﬁh§ td pidleSSiok (NPEL D Q’ﬁédﬁdnvﬂfaﬂ d

FI SH-negati ve groups experienced a simlar time to progress. All

publ i cétli mns) C@nd)amdfwﬁh afleexipedssion belowi the qute&i(®A0.anedians EEP 13- I mbsni nat e
theln i.tion specti tice and are
I ncorp ted S)E)P@f gyr“é @%doxtpﬁ%o?hoelﬁﬁj ya‘{ﬂﬁ' ES examlgl a%?r@%l 'S % 1. A nethod

of nMeagyéreRBreddiAlE Hib- gto@ptldérmﬂw H3e(4does e856€lo RicEMOHNbIPAs theFrosB OF
Her-3 in a conplex in a e froma patient, e nmet hod conpri sing
pr ovi diiggificastipisiistentd Tdét @r{E&T%P&@-tOr@%D e@b@ﬁ@ée%fa/a& shoiyghinfigur 115 Her - 3

and/ or E_g%gﬁe HQ E&I@)Weh%%pﬂeggl&pﬁy WfAG@ Wl?errﬂ?ﬁ]%;nq%s claim 1 wher ei n

I f the patrent 1s I es elytorespond toa
targeted t herApYERATAG® myfwah }&frfoeﬂnadi oh 2 nuntber ef clhfﬁefent maligeaneles ofheHer -

is low, the patient |s nore likely to resp nd to the t ted therapy.
The rrefh?@dareast gngemincludipg caloy, ¢ Y?élaeawogl Eﬂaorts &ﬁ'gfﬂesﬁé)p%émqsr dypga thod
of cl a&ﬁl{% b%e&e&ﬁ% mgemkfea ﬁéfeﬁoveﬁg%klowe@gff geE sanple. 6.

t e sanpl e

The ne al m 1, erein conprises a breast cancer sanple.
7. The Ovamnmﬁynbvmll (éarmldzmmhé}oémm Thredymaaswraage it thasgytuinergrangdsifram i ve

0.5-1.5 logs depending on the cancer.

Example 18: Measurement of HER3 in conjunction with P95 and correlation with

trastuzumab response

A previously reported P95 cut-off (US Patent Application 12/629,037) was used to

further stratify the HER-2 over-expressing patients described above after initial subdivision
based on their level of HER3 to produce 4 patient subgroups as shown in Figure 17. Patients
with a low level of P95 and HER3, defined as below an optimal cut-off predicted by
positional scanning, had a longer median time to progression (TTP=15.0 mos) than any of
the other subgroups (logrank test for trend p<0.0001). Patients with a high level of P95 and
HER3 had the shortest median time-to-progression (TTP=3.2 mos). The results are shown in
Figure 17

Example 19: Measurement of HER2, HER3 and P95 and correlation with trastuzumab

response

The patient population in Example 17 was subdivided by their level of HER2, P95
and HER3 as shown in Figure 18. Patients who are HER2-high, P95-low, and HER3-low, as
defined by a positional scanning methodology, had a longer time to progression than patients

who have a high level of HER2 and a high level of HER3 or P95 or both with the latter
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across a wide dynam c range. 8. The nethod of claim11, wherein the nethod
conprises mxing the sanple with a binding conpound and determ ning the
presence woadbmvosgrant ity of the bindi ng conpound bound toTHSR18/0212d1 OF
Her-3 in a conplex. 9. The nethod of claim8, wherein the binding conpound
bi nds sgecifical[y to Her- 3. 10. The nethod of claim8, wherein the

bi ndi nghewnscUHRIRHPE fsRegtessiahas psgyts Whp haypa lon tHBRE wlucasdetarmmednner ei n

t he ant] [ ' LSt B f [ ' : 1-8.
P e A S e A EC s S i S S
monoc| qHaT @) S Hadyitive apd FESHWgegative ardupg bkperieacad assmilabdiree teegrogresconpri si ng
CDRI, CDR2 a .havi ng sequences as .set. farth in SEQ | DNOs; 13, 14 and
15, respect i@gp%,fwaﬂarw( %h%gﬂaafvlaﬁhé?Sﬁr@%ﬁ%ﬁpérW&gﬂ&w 3 &g CORI
CDR2 angl,&HBH op?fﬂvm}: a?l@ﬁ}b?lﬁp&?aiﬁsrcsgﬁEtiﬁgJ&E rdcleShd dPil¥GPpordifd by 7 and 18,
respectively; or a nonoclonal antibody conprising (a) a l'ight chain

var i ablreferangé ontheweptiietsi.ng CDRI, CDR2 and CDR3 havi ng sequences as set
forth in SEQ ID NGs: 19, 20 and 21, respectively, and (b) a heavy chain
variabl e region conprising COR, CDR2 and CDR3 havi ng sequences as set
forth in SEQ ID NGs: 22, 23 and 24, respectively.13. The nethod of claim 10,
wherein the antibody is at | east one of the antibody with the am no acid
sequence having SEQ ID NGs: 9 and 11 for the |ight and heavy chai ns,
respectively,or SEQ ID NGs: 10 and 12 as set forth in Table 1for the |ight
and heavy chains, respectively. 14. The method of claim1l, wherein the

nmet hod conprises mxing (i) a sanple that nay contain Her-3 and/or Her-3 in
a conplex; (ii) a proximty probe that is capable of binding Her-3, the
proximty probe having an effective proximty and (iii) at |east one

bi ndi ng conpound, the at |east one binding conpound bei ng capabl e of

bi ndi ng Her-3 and having one or nore signaling nolecules attached, wherein
bi ndi ng of the proximty probe and the binding conpound within the
effective proximty produces a signal fromthe nol ecul ar tags that
correlates wth the presence and/or quantity of Her-3 and/or Her-3 in a
conplex. 15. The nethod of claim 14, wherein the proximty probe and/or

bi ndi ng conpound i s capable of binding specifically to Her-3 or the at

| east one other analyte. 16. The nethod of claim 15, wherein the proximty
probe and/or bindi ng conpound
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further conprises an anti body and each anti body may bind to a specific
epitope on Her- 3. 17. The nethod of claim 14, wherein the proximty probe
conpri seswea 210emsi7ng probe that has a cl eavage-i nduci ngpromiustyiomaatst he at

| east one bi ndi ng conpound has one or nore nol ecular tags attached to the
binding conpound by a cl eavabl e |inkage, wherein the cleavable |inkage may
be cle igflaned ishe effective proximity, producing a signal that

correlates with t f - 3. t for

det er m i ng ot Hoeo8 R i RuioRARltoky Bl kback andfty sl 1ot

t r eat nBdr Hért Nirba tangleked atshmpipstomf Dpatienedhe tieighdac dnprisiegprovéding adi sease
and/or for_ predicting the probability of a sjignificant_event in the tine
cour se Samplenddatsauning the presence agdior AwGyy AeEes ?l?fgoq Hers3 51 fgpplea sanpl e
fromthe jject ' s cancer an anount of Her-3, wherein the nmethod is
dependent on the level of Her-3 19. The nethod of claim 18, wherein if the
| evel of He2-3 i Shiimg¢thod b€clathilemtheran ifabs ldvick ef Het-8 is bghothet tatient isar get ed
therap%{. ﬁﬁ( The net hod of cla(liirgl& wherein if the level of Her-3 is |ow,
the patFSikePsiofsiRond;iR & reclrdBeBYy to the targeted therapy. 21. The

net hod of clai m I8 MGBHELNcIDAR 1S WHeRGH 1fShE BREDf Her-BheRMW, tR@pa®int is

col orectal cancer, ovarian cancer, non-snmall cell lung cancer or gastric
cancer mae likehetorrespowd tofthataggated theraglyer ei n t he subj ect's cancer is at

| east one ofearl y,sta (PN dj wvant), or tastatic breast cancer. 23.
The met hod éf cl ﬁihﬁr&%ﬁoé\,ﬂgglglirﬂa}t h’i‘e{eé?ééetsggﬁ%ésraa%nqrssa%?ﬁ'east one Her
fam | y-targeted gyenhethdd of dlagn Meihestinthetdagipie 3%n FWEE of SolubiizEer
famly-targeted agent is a multior single-targeted agent. 25. The nethod of
cl ai m PEPE§Mden the Her fanily-targeted agent is a dual kinase inhibitor
or a bispecidfic i . The I WhesL el Her

fam | y-targe6f ed ggwgﬁ{?&ﬁés{d?fglg%ng?ﬂF]Jég%é?ﬁ?glgg{aﬁfﬂl%k%%lg%séerst uzﬁ%atgéﬁ . The

met hod sahptd. ai m 18, wherein |ikeliness to respond, likeliness to have a
long tinme course_and/or |ikeliness to have a significant event [s measured
as an overalt surlEvasthedpeclaym 1y herein s BERuEdne MAsbyieamiaive, e
surviv L.on-f.ree survival, and/or as objective tunor response
usi ng ?h@sﬁ%@%&}&%@?ﬁ?@ . 28. The nethod of claim 18, wherein the nethod
further condri sedhdetethadiaficlagn tl hahereingheopethod cempriises ingtingithaisarhple vikhra 2

positi %?nd?r?gj‘ goerl;lp})l?naé and’ deLégrlrrlliir(lﬁllgy thte %rersgrsl eogn%/(groqlltarrlg%rt o trﬂte: binding

compound bound to Her-3 and/or Her-3 in a complex.

9. The method of claim 8, wherein the binding compound binds specifically
to Her- 3.

10.  The method of claim 8, wherein the binding compound comprises an
antibody.

11.  The method of claim 10, wherein the antibody is raised against one of the

peptides having SEQ ID NOs: 1-8.

12.  The method of claim 10, wherein the antibody is at least one of a
monoclonal antibody comprising (a) a light chain variable region comprising CDR1,
CDR2 and CDR3 having sequences as set forth in SEQ ID NOs:13, 14 and 15, respectively,
and (b) a heavy chain variable region comprising CDR1, CDR2 and CDR3 having sequences
as set forth in SEQ ID NOs:16, 17 and 18, respectively; or a monoclonal antibody comprising
(a) a light chain variable region comprising CDR1, CDR2 and CDR3 having sequences as set
forth in SEQ ID NOs: 19, 20 and 21, respectively, and (b) a heavy chain variable region
comprising CDR1, CDR2 and CDR3 having sequences as set forth in SEQ ID NOs:22, 23

and 24, respectively.
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according to a nethod of the invention, then advising a nedical

prof essional of the treatnent option of adm nistering to the subject an
ef fecti vewarmouwnis3gh a different therapeutic agent. 29. ARaoTarstélbociesr ai sed
agai nst one of the peptides having SEQ ID NGs: 1-8. 30. The antibody of
claim29, wherein the antibody is at |east one of a nonoclonal antibody

conpri si ng 13) aTI‘hlethOdr@éplﬁméQ ivdistein the gittthedy sieplepss preoidBRINtbabRritand CDR3

haV|ng ence as_set tively, and
(by' 5 AR AT e et ahg SIS P b e ean ERREST Loy
sequen Q&ﬁe@ﬁe@@r SEQTONOE: 1§k 1 TusNeBforth & TeibTe Bfod thb8ightdnddeamubaingnal

anti body conprising (a) a light chain variable region conprising CORI, CDR2

and CDRBPEENYHY sequences as set forth in SEQ ID NOs: 19, 20 and 21,

respectivel an a ' r.egl AR CDR2
o3 hatng bl theol BRI 12 Wheleth HRANEHORRORBSOTREY L 1 o Slfote

res pgcghatﬁayhc&%am% amw&gﬂyr-ﬁﬁn a Icainmlé}é? (ii)/\zhproaiimity Ipeolmmhiatbie adgpatde t he
anti bo with the amno acid se nce havi nd .11 for the
i ght émsiélawe&ﬁa%gmi%lﬁéem ay e qcﬁv oxwyaarmi (31) 3tdFast gBe | j ght

and he%‘ﬂifdlﬁg 2o Poul 8RS fehdtBh¥ binding compound being capable of binding Her-3 and
having one or more signaling molecules attached, wherein binding of the proximity probe
and the binding compound within the effective proximity produces a signal from the
molecular tags that correlates with the presence and/or quantity of Her-3 and/or Her-3 in a
complex.

15.  The method of claim 14, wherein the proximity probe and/or binding
compound is capable of binding specifically to Her-3 or the at least one other analyte.

16.  The method of claim 15, wherein the proximity probe and/or binding compound
further comprises an antibody and each antibody may bind to a specific epitope on Her-
3.

17.  The method of claim 14, wherein the proximity probe comprises a
cleaving 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 correlates with the presence and/or quantity of Her-3.

18. A method for determining whether a subject with a cancer is likely to respond to
treatment with a targeted therapy, for predicting a time course of disease and/or for
predicting the probability of a significant event in the time course of the subject’s
cancer, comprising measuring in a biological sample from the subject’s cancer an amount
of Her-3, wherein the method is dependent on the level of Her-3

19.  The method of claim 18, wherein if the level of Her-3 is high, the patient is
less likely to respond to a targeted therapy.

20. The method of claim 18, wherein if the level of Her-3 is low, the patient is
more likely to respond to the targeted therapy.

21.  The method of claim 18, wherein the subject’s cancer is breast cancer,
colorectal cancer, ovarian cancer, non-small cell lung cancer or gastric cancer.

22.  The method of claim 18, wherein the subject’s cancer is at least one of
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early stage (i.e., adjuvant) or metastatic breast cancer.

23.  The method of claim 18, wherein the targeted therapy is at least one Her
family-targeted agent.

24.  The method of claim 23, wherein the Her family-targeted agent is a multi-
or single-targeted agent.

25.  The method of claim 23, wherein the Her family-targeted agent is a dual
kinase inhibitor or a bispecific antibody.

26.  The method of claim 23, wherein the Her family-targeted agent is
trastuzumab, lapatinib or pertuzumab.

27. The method of claim 18, wherein likeliness to respond, likeliness to have a
long time course and/or likeliness to have a significant event is measured as an overall
survival rate, as time to progression, as disease-free survival, as progression-free survival,
and/or as objective tumor response using the RECIST criteria.

28.  The method of claim 18, wherein the method further comprises determining that
a subject is afflicted with a Her-2 positive cancer that is unlikely 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 a different
therapeutic agent.

29.  An antibody raised against one of the peptides having SEQ ID NOs:1-8.

30.  The antibody of claim 29, wherein the antibody is at least one of a monoclonal
antibody comprising (a) a light chain variable region comprising CDR1, CDR2 and CDR3
having sequences as set forth in SEQ ID NOs:13, 14 and 15, respectively, and (b) a heavy
chain variable region comprising CDR1, CDR2 and CDR3 having sequences as set forth in
SEQ ID NOs:16, 17 and 18, or a monoclonal antibody comprising (a) a light chain variable
region comprising CDR1, CDR2 and CDR3 having sequences as set forth in SEQ ID NOs:
19, 20 and 21, respectively, and (b) a heavy chain variable region comprising CDR1,
CDR2 and CDR3 having sequences as set forth in SEQ ID NOs:22, 23 and 24, respectively.

31.  The antibody of claim 29, wherein the antibody is the antibody with the
amino acid sequence having SEQ ID NOs: 9 and 11 for the light and heavy chains,
respectivelyor SEQ ID NOs:10 and 12 for the light and heavy chains, respectively.
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