METHODS OF DETERM NI NG PATI ENT RESPONSE BY MEASUREMENT OF HER- 2 EXPRESSI ON
Cross-Reference To Rel ated Applications 5This application clains the
benefit of and priority under 35 USC 119(e) to U. S. Provisional Application
61/ 145, 029, filed January 15, 2009, which is incorporated by reference in
its entirety. Field of the Invention The present invention provides

nmet hods for determ ning whether a cancer patient is 10likely to respond to
treatment with a HERETAIBIQF BEERRMINDGG HRTMSRDSFDNSEB probable tine to
progression of a subcl f ' by further stratifying
t hem usi ng anot her bi&ﬁé@%@ﬁphgﬁﬁﬁﬁg§#i @@@g§§%§or t he absence of HER3
mar kers. Background of the Invention ExpreSS|on | evel s of individual cel
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Conventio or fluorescence in situ
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is warranted. Also, U S. Patent 4,968,603 describes Her-2 expression as a
cancer bi JREFREYN 4 BHEYer, in two different studies, only 20% or 35% of
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trastuzumgp ag@éloﬁbﬁmﬂmg@f@mmo&m phYRhQSS f'al;me@sttamg%tmeﬁﬁ@&gr setting, only
apprOX|nate é%50@60f patients overexp reSS|n% Her -2 "objectively responded to
t r ast uzuneholBs HigAEe Weh Hshlsrpagssice adle abiearepd RERE makers-N Engl J Med 344:
783-92. ZSﬁ&Mg&ﬁQOnkqm%nﬁwme it can be problematic to determ ne whether a
subject wth a_cancer i kely to treatnent with a
Her - 2- acti ng aaﬁj?“myﬁ€%‘§gl?F%£ ﬂfﬂﬁﬁ ““ﬁ%?%?%$ﬁ$ﬁ &% &P Y&lich patients
are_UﬁIikebwommkﬂegpmmdumﬂ1mmasmuwdwabmanﬁborﬂ@mhamwmenmact|ng agents woul d
avor BT oM OPSl oL hRSLD Bk &te&rﬁe%%@eﬁéxg,te&om@&?ﬂm' ents. For

exanpl e, assa rmne patient sensitivi Her-2 acting agents
may al so U@etugrél@attngnt with a Her2-acting agent, e.g., trastuzumab, is warranted Also, U.S. Patent

4,968,603 describes Her-2 expression as a cancer biomarker, However, in two different
studies, only 20% or 35% of patients overexpressing Her-2 objectively responded to

20 trastuzumab treatment. See Baselga ef al., 1996, J. Clin. Oncol, 14:737-44; Cobleigh et af,
1999, 1. Clin. Oncol, 17:2639-48; and Vogel et al,, 2002, 1. Clin. Oncol. 20:719-26. Further,
in other stodies of the combination of trastuzumab plus chemotherapy in the metastatic breast
cancer setfing, only approximately 50% of patients overexpressing Her-2 objectively
responded to trastuzumab combination therapy. See Slaon ef al. N Engl J Med 344: 783-92.

25 At the current time it can be problematic to determine whether a subject with a cancer
is likely or unlikely to respond to treatment with a Her-2-acting agent, such as trastuzumab.
Determining whether such patients are unlikely to respond to trastuzumab and/or other Her-
acting agents would avoid providing costly but ineffective treatment to those patients. For
example, an assay to determine patient sensitivity to Her-2 acting agents may also be used to

30 identify patients that are unlikely to respond to a chemotherapeutic agent in addition to the
Her-2 acting agent thus allowing the subject to avoid the potentially toxic effects of the
chemotherapeutic agent. Also, an assay to determine patient sensitivity to Her-2 acting
agents may be used to predict a time course of disease or a probability of a significant event

in the discase for Her-2 positive patients. Thus, there is a need for a method to determine



30identify patients that are unlikely to respond to a chenot herapeutic
agent in addition to the Her-2 acting agent thus allowi ng the subject to
avoid the potentially toxic effects of the chenotherapeutic agent. Al so, an
assay to determ ne patient sensitivity to Her-2 acting agents nmay be used
to predict a tine course of disease or a probability of a significant event
in the disease for Her-2 positive patients. Thus, there is a need for a

met hod to @debrFMiN&r paBeWNES: r&p&ARE RIHRALIBN ol i as REmA@SRARSIpye to Her -2
acting agep‘zﬂil so as to maximze therapy for tghe patient. Sunmary of the

I nventi on ©TH&PFEsent invention provi des methods for determining whether a
subj ect V\A$d1mﬂar5®ﬁimeﬁfveit8m| ikely to respond to treatnent with a Her2-acting
agent. For exa rtain the presen ntion conprises
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t ot al Her - @ngeH2 Tikelple r¢spond 2o thramauidiitradkr-aqting apén [Foxgixemaple, dpaspidie from a
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sensi ti vi tipageEntaviaticehectipgaggntHer 2- acting agent. In certain enbodi nents,

the nethods complisfeftdlinGhis Mgk ideRARRE Kev¥iddmetodbinatdian, #finbi omar ker s

associ at ed W|t res iveness tq treatnent with a Her2-acting agent as
descri bed R&Fet rﬁ‘ﬁ?ats‘g‘?‘%é%&&g?’gr" ﬁF‘H&Wé‘?’ﬁ@FheﬁW& 8t "ég‘PeaFeﬁfﬁ Eel y to

resporid t cubjeeeatinecdncenbdshd dnhiee drislic®-daeitinigy g enient 1 aHe2nattak reenbodi ment s,
the met ho%%rtaqggm{od&%ntg %e%ettﬂogsgm% ll?se(aqucr lé% b1ﬁ1¥mrgqulomlbm§l¥on %? OT bi omar ker s
and predicting a tine’course assbel at ed rogression of disease or a
pr obabi | i thjoresfkers agspejtpd Widharprporsivensss H peattheat wineeH@éem%agyﬁt aglileseribsd in a

subj ect WiHRiGRNGRY determinin wﬁaﬁer%%@éc@m likdly @@Js%@a%t&mmm%s the
i nvention conprises methods for pred IC“&% her a subject with a cancer

and bei ng He G BErEGR!t I eSS e malsh Fomeit Jasetip Ahpmedivestosa
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honodi mer satcer- t he | i kel i hood t hat the subject will have a 5| gni fi cant

event. In ot heﬁor%ﬁa%?et Rucertaferl bOXRBL, AR irdvenddlh BBt rRbBRIBIQFLdlcRkg det erm ni ng

whet her a subj ec
whether a subject with a cancer and being treated with a Her-2 acting agent is likely to have

25 a significant event comprising the steps of: {a) detecting in a biological sample from the
subject’s cancer the amount of at least one of Her-2 or Her-2 homodimers; and (b) correlating
the amount of Her-2 or Her-2 homodimers to the likelihood that the subject will have a
significant event.
In other aspects, the invention is drawn to a method for determining whether a subject
30 with a cancer is likely to respond to treatment with a Her2-acting agent. In another aspect, the
invention is drawn to a method for predicting a time course of disease. In another aspect, the
method is drawn to a method for predicting a probability of a significant event in the time

course of the disease.



30with a cancer is likely to respond to treatnent with a Her2-acting agent.
I n anot her aspect, the invention is drawn to a nethod for predicting a tine
course of disease. In another aspect, the method is drawn to a nethod for
predicting a probability of a significant event in the time course of the
di sease. In certain enbodi nents of each of the nethods of the

i nvention, the nethod conprises detecting in a biological sanple fromthe
subject's Cancﬁfce&ﬂeerﬁim%ﬁts &feadﬂ%lfthgmaﬂﬂﬁﬂs@f th&'ﬁbenamhﬂlﬂ'ﬁﬂihbd"lers and
determning if t a} 2 I—tc; horrn mer s ﬁorre ate ! a low or high
level of HBPPHY BF‘E’@%‘?% Aieb e Bt ery LoarSsBieb? fhe et hods
of the i nwedtiitn? hivhglimdremd detarpiiresStholeri2sindlod g 2 homdzﬂér(docrga@toof t ot al
Her-2) > %ﬁQHErhjrgh]lA&rellof}i%rE% ",IEESS?@ rtain enbodi nents of each of the nethods

di scl osed herein expressi on conprises expression that is
very high and/ b’rceﬁﬁdelrﬂbftdeﬁﬁyﬂsmfgwh of the seihpdy o herisaiichees Her2 each of the

net hods dl&ﬁﬂeg%%ds ﬂ%gmnn\égroyofmcgmewf >Zb@xpﬁ£$sns)rxnlc§ma1 | ogl OH2T >
10about 1. 84- In e nmet hods di scl osed

ror o mtoPATEN oG ke MO preer BHE P BELBET SPRDUTGHDT bet ween
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ot her rang& acFaYEhe BletlT!lS(?S disc%gﬁedmgtleeg'gvelrﬁg hli-llép':r 2 ﬁl@??rills%? (?5H ia‘,nd/ or the

signi ficant “even res on val ues
and/ o0 t hrabsidI8d - ?ralngeserdemmobeldnthef@pfnofrtwwmydb‘,‘lOf@dBﬂelmB | og units when

descri bed n%eatei}q déhchéczaé m@{]mhxbaa@éﬁta; %101 bawkdnM8AN 196al1gs0r 1 ess (i.e.,
be 525% | ar | er than the specific ranges di scl osed

herein), &R §4 ét%&‘te d%“ml ?Sé’§§< 16 15y2 laBb gthenmgugey pay BsEed o py about 10%
or less, QkpdaYingbgdatthEio: cbiRESnd/or the s:gmﬁc,anﬂ d?erﬂ@éxh@.mﬂm&ii’ﬁﬂodmﬁﬁnt s, if the
amount of Ot hen oRat ient is

likely to ep ngﬁﬁ%rfs&o{dﬁgﬁﬁeapdgrt Ee?ho”?ran esaff-sc H/’herem way Valgtl &t has a | ong
ti me 16our &g units when degeredien aelng)md:mfemtlsf abmft Zﬁ%emarhfowmsca@for HeyQ.2, and/ or Her-2

homodi mer %e'<§5gqg?£: %})Mf- ﬁgnalfept‘ﬁgn t’h@ﬁm@%kt Bés d'lsgloLédlﬁ@le}ﬁ) by espond to the

Her-2 acting agen e patient has a time course.” 25Al so, in
sone enbodbersAES or less, ety abord diFd ObFSthyzb%dY)"érOfiqésro’?yﬁ‘@%él/"r%rs is very

hi gh and/ @& | ow, then the pati ent is unlikely to respond to the Her-2
acting agent and/or t at i e has r ou Thus, in
certai n embodi HeRAN© W’Pd‘ ﬁ‘&sg &H’P“‘Bf’ﬂg‘ﬁg B‘fforlkgggf'o ?ﬂsém%?‘sp’ﬁlé Her-2 or

Her - 20hot niedilwphtni isliahay esmnd ionigtHda-R radbofedt dndvsthe fagenghas 2'ldwegh” ), t he
subject’s, rggm%ms is to be 30likely to respond to the Her-2 acting agent.

Addi ti onal” y and/or alternatively, in certain
In some embodiments, if the amount of Her-2 and/or Her-2 homodimers is

moderately high, then the patient is likely to respond to the Her-2 acting agent and/or the
patient has a long time course.

23 Also, in some embodiments, if the amount of Her-2 and/or Her-2 homodimers is very
high and/or low, then the patient is unlikely to respond to the Her-2 acting agent and/or the
patient has a short time course.

Thus, in certain embodiments, if the amount of the at least one of the Her-2 or Her-2
homodimers is above a first threshold level (e.g., “high™), the subject’s prognosis is to be

30 likely to respond to the Her-2 acting agent. Additionally and/or alternatively, in certain
embodiments and as discussed in more detail herein, if the amount of the at least one of the
Her-2 or Her-2 homodimers is above a second threshold level higher than the first threshold
level (e.g., “very high™), the subject’s prognosis is to be unlikely to respond to the Her-2
acting agent.
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enmbodi nrents and as di scussed in nore detail herein, if the anmbunt of the at
| east one of the Her-2 or Her-2 honodimers is above a second threshol d

| evel higher than the first threshold level (e.g., "very high"), the
subject's prognosis is to be unlikely to respond to the Her-2 acting agent.
In certain enbodi ments, the cancer is breast cancer. |In sonme enbodi nents,
the breast cancer is nmetastatic. I n sone enbodi nents, the breast cancer is

early stage (i 1CeeraRBhibum, dif GASEis GRREGhcer IMofELhBIMmARNAN BNt S, the
Her-2 acting agent is trastuzunmab. In certain enbodiments, the method is

per f or med ¥R AKtERRATSENF ymbpdunelts, thePreag cingeris @HHEEE HeEnfY™28) i kel i ness to
respond i spreRasiteeth ctldifenitRSpRAL, titeQieQ)Z@d’n&é &geﬁu@r%mmmabaﬁ&mdml me to

progr essi on and/or u5| t he sponse cr| In
certain enBodiHEHE & ?éﬁ%tfoém% ‘d’" SErSé@ag E?n S erB e\‘}tis’dl ng patient

sanpl s i nikeligss th eaasmd t%tmeewerepmth @mectstu@grabmvalﬁmtie«ampﬂlgassmnn certain
enbodi ment g /O;Qﬁg%t@%@ %{h@r gshé( H08f.J,nt 0 a subgroup with | ow Her-2
expressi on ? Her-2 10di mers) and a subgroup with

hi gh Her-2 exprlrefsegiu@ﬁnbovmenwwquﬁemmwﬂtnﬁasprﬁgsquaﬁﬁ bydiedipe e¥igiton may then be
subdi vi dedsainpind aQEz@Mﬁre@ﬁa\ﬁktﬂgu Rk, RHGRankiR, mZe@diteniBagigkAL, @Jey hi gh Her-2
expression. Thus, .in certalb c{% nts, the nu r. of ?{ #ps is three
so that tHEUBSYEHYded it ¥ %‘Q“Pd’f FEETHTEeE 08 (i5g 853;50“81*’“43"& ‘Eht s whose
Her - 2itand/ dumerblend qubgmw:rmm@ Hes2 wpregsidu. ghe suagrsmpbigt’ndugh Hehdse Her -2 and/ or
Her -2 honogi . Her -

homodi mer s %&%{ﬁ) e thetg)l\I{‘\’( Su%[\g?'{fg 'ﬁﬁéjpég&%vj'rﬁ%r i% r%?géd'gm%qggg%gant of Her-2
and/ or HerHg- ZNérmeipméthss |flweﬁ¢1'ee%h951"@&t§a ﬂ&memb%nfﬁab@@tlpwﬂé?qsnéw ththe hi gh

subgr oup Qfaidn@mpRY EHRAGRYPsublrbu Jﬁgaf@mwmse Qgr-ﬂ'ﬁﬁleI{&quloﬁédnlﬁQE 2
honodi mers in the patient are noderat el ﬁ?m?cﬂ_ée then t he patlent is likely

to responds % ]%ingéF“bﬁ"o%‘f’?cﬁ‘b ‘agzeaﬁ?"o%ﬁ*ﬁ’}ﬁ Hist et %S Rel y to have a
| ong t3 e G ISe-2 adddrter-2 Kanqalneeys ib modbeiid])aﬂlgh B eetotiimentt, ieach of the

gFLIhg.lcilst Si %CLH Elqerqeanglﬂrr}-’{ﬁra hQ: c{jmers inrtll‘ie Sl?béeic a%r%comé)ared 0 ecther ﬁle glgc\g)ér Cei: \r/]i ?Ihgg a

first subgpbgncp:p©oﬂrp}or~§elgr®a;rrﬁllhegndwamfﬁgx Zhé/OHéqrr-Zzwmpleensmzhdworrnd| mers at a

low I evel, M@E%@!nﬂdﬁ i @Wek £ME bar ERNPNLIS e (59 @,nmupggg& of the at |east
one of thepaHer-r em % thotrm1 !)artrelrs ekqiEaI eétao otr ge | ow |nrtst t hreshol d

| evel , ancF"@/PFéheZiS‘E%i‘ﬁﬁI“é%YWé‘(‘}Yeﬁ‘dO“&r’i‘m&ﬁﬂl&Wt of the at |east one of the Her-2
or Hexp- 2 hom)drmﬁﬁnmm&lmdhoemmaawﬁem@fﬁ‘hiz ﬁasﬂxodshrsasﬁa@hedelﬁ;@rrpri se sanpl es

havi ng a hi | ev of t di nmer rein the
canpl o5 haURgAngh e Sy Srg Frdheephiaty P RBR Tl BT LTS [hen
di vi ded i ntimréupo wherbig e tips subgronpeoypliscgfamsladigy ogl fhe Slonpertsi-Ag sanpl es havi ng
an amount h%oé A& ala ;J,v@%&tl \wa,%m%ge 1F]»t;'?evb%5.mﬁgsg ha\rﬁgran%mmmﬂwmeﬁstequal to or

above a second 30t hres | eve her first threshold | evel, and

a noder at énngfoweg*#r@@ba?r@dwme@jr?ﬁrﬁ F%iaﬁgorsb&}?maé’gstﬁwhqi@le% apdieint of the at
| eastasone sehpiéshvikiedn-ado@t of 184 at 2all GROAHIBIS? GIRAL bmbdiads Qhal@gual to the

first thre hol d | evel d less than aq ec threshol d | evel .
I n each of? ?Vﬁéhe B8, Siﬁf’z{ﬂ‘i"?*’ﬁﬁ‘e SRR ‘f?ﬁfd’géf‘g‘fve{(ﬁéheqﬁ{/zﬁ‘iﬁ%g where Her-2 is
measur ed, hbinedides,-add equ’:emssamplefrmymgemgh les® oHee H&;2 driéer-2hdeoripdisner s, or

Her-2 het erQ r nts.. fhe amount of
total Her-2, “HJe P8 B T a%ﬂ f"g’ B o ‘"'S“’%g%gq?sr*r‘%‘?‘“ T's measur ed
usi ng an ageuy othpabvhe ogfol mé@{ﬂ prridpr-2 homodimers equal to or above a second

36 threshold feve! higher than the first threshold level, and a moderately high subgroup
comprising samples having an amount of the at least one of the Her-2 or Her-2 homodimers
greater than or equal to the first threshold level and less than or equal to the second threshold

level,



5and/ or quantifying an anount of protein-protein interactions in a sanple.
I n anot her enbodi nent, the subgroup whose Her-2 and/or Her-2 honodiners is
noderately high (i.e., medium is further subdivided into subgroups that
express anot her biomarker. The ot her bi omarker can be at |east one of
FOXM , PRAME, Bcl2, STK15, CEGPl, Ki-67, GSTM, CA9, PR BBC3, NMELl, SURV,
GATA3, DPYD, 10GSTMB, RPS61(131, Src, Chkl, 1D1, EstRI, p27, CCNB I, Xl AP,

Chk2, CDC25B, ﬁrg: &R;f ué*é%&ﬁiﬁé?us oPtnk %Mof ﬂfﬁz%noxBﬁﬁﬂre Herrz iEYP3A4, Ep CAM

VEGFC, pS2, hENT . FI NF3A, NEKB RCAqZ %l? TK1, VDR,

Cont i g5103?e%%6émilierémw%ssoﬂmCONP“ Wﬁ“ﬁm : “2TSB, Her3 or

DI ABLO. | mcﬁ:ﬁi’dhl&tsﬂ F&{ﬂmﬁﬁlmmesdm &Aﬂﬁdmemﬁhebmemaﬂmm ean, Hee2VEGF, CD31, KDR,

p95, or r3..ln a r3. The

addi ti onal OWQ?‘[?&S T"Wgeé(dpe%s ¥ G‘F ‘fSH & USd1 & alt‘ IaSI’Sla tfﬁgsa}gfétoﬂrggl@—%rn- 2 subgroups.

I n cerst ai mn@’nbmditlﬁaaMH® amaunppiycetiepricmademaiasiun essgmwplecr eat ed by di vi di ng

Her- 2 moder at e} B&,&Qm%&h&mm% uﬁ?«hds@t[@r BhdbfAsh lbWeuiRat sent subgroups.
su

In certain enbo I ments e nu groups is two so that the patient
sanpl e i s roRdgiaigldiahkco medignbig ey Skbkfd“’ﬁfﬁt’ N FRBRRDEY cxpapss §’°8‘£‘pr essoion is
hi gh and apgiher TaUAEH: SidRafr cRlel:eRisEonoBOEEx Ve PRARIE BPIRESEAON iS | OW.

Thus, in certain f I 0 h venti on,
wher ei n th@%d‘é‘r%@?ﬁdﬂ%% EB&%&@H‘?‘ SV'E\?T#E A%d?!?/}fcge b]gl?é[?f upon Her-3
expr exisi onGsine, EPffsﬁmﬂrSrgPChklekmlI*sdblr,rpm@@NBha(\PAh@hkkaEZwﬁ@mRto or above a
first thr eﬁxﬁ%k%& FYR 2/@ 'é’A‘%Ik %3A9%EAW@§GF}§‘{>‘%@QEW( wAsPel ow t he

first thresho 1eve V\/nereln a subj ect dératel'y high
| evel s of HNH@MNFK%IBW EGFR, ﬁ@nﬂ@%ﬁom53@7m%ﬁﬁpéﬁﬁ oy | evel s of

Her-3 is ldgel yimh@ I(‘jﬁﬁiﬁo@fisﬁ @(e:@@?DiﬁL‘(QIn@:@ﬁdanb’éﬁiﬁx@ﬁts «amuh@,r wherein a
subj ect with noderat el Her-2 and/ or Her-2

di ners and'¥ags" ‘faé\‘?‘eygg%fc EaéTK%R |p%5 ﬂ'h‘ll‘iﬁké'l ?}heéf’m‘?og?ée“ REIOMYS" 1 es pond to
t he Her -2 cachd mgs. GQBMd.mo\Ma’faﬂceHﬁﬂy-bB ubed tmma!ﬁaunnadginntﬁwe Hes2-s3ogexipr essi on nmay

conprise Her- 31:1 cH?am emhﬁ)glments a H{rgetef-rhugncrti m 1?% cg;gttefé)pcqggﬁ%ﬁer or exanple, in

certain enbodi e i mers and/ or
Her - 3 het emddlain’emgh@swgt spmplesy i@p kdeas@yvo p%lemmmhmﬂmﬁg@ﬂmm@s@ay capabl e of

measuring tﬁfﬂfyngél og%%lllpfsyg] (8 sARar DM sgltmlprs(at\@fe@mWaQE@ér&ploﬁt eractions in a
sanpl e. For exanple, 1 n one enbodi nent the cut-off for Her 3 hi gh

expr essi orPafieal sk éd"?feés"l‘?éﬁ@lghd\ﬂﬂ@?Bﬁ%%’%of%ﬂ‘e‘“ﬁ‘%’f‘e , val ues about
25% lawer anedkasn 2R% hi gher nmay be used Thus each of the threshold val ues
and/ or thresho d r.an es d SCri begeqc about .0.5 log units

for a l0gl0 sc l&ﬁ (pigem %ﬂd};n%lﬁ eme ofé%ﬁ(%n\fe}(tlon \(heremth be 5< 250

cafe or
| ar ger andvicderaﬁlyzn&%@xmht srfurthhahwnﬂekiéasscpemn Hee3 panges whesieladebd herein), or

by about é%é’c% tls%§§avingherb§/eqﬁ9?ydr atbov s Blse hRSD1d 101 PY 2 BRAMe 10% oOr | ess, or
by about 5% or fess. ) ) )
comprises having Her-3 below the first threshold level, and wherein a subject with

25 moderately high levels of the at least one Her-2 and/or Her-2 dimers and low levels of Her-3
is likely to respond to the Her-2 acting agent and/or wherein a subject with moderately high
levels of the at least one Her-2 andfor Her-2 dimers and high levels of Her-3 is unlikely or
less likely to respond to the Her-2 acting agent,

Where Her-3 is measured, the Her-3 expression may comprise Her-3, Her-3

30 homodimers, or Her-3 heterodimers. For example, in certain embodiments, the amount of
total Her-3, Her-3 homodimers and/or Her-3 heterodimers (e.g., Her2/Her-3) is measured
using an assay capable of measuring and/or quantifying an amount of protein-protein

interactions in a sample.



The actual value for a Her3 high vs. low cut-off may vary dependi ng upont
the patient cohort and/or the significant event being nonitored. In certain
enbodi ments, the nunber of 10 subgroups is greater than three, including,
wi thout limtation, four subgroups, five subgroups and six subgroups. In
certain enbodi nents, |likeliness to respond is neasured with respect to
overall survival rate, time to progression and/or using the RECI ST or ot her
response crit erﬁoﬁexaﬁlﬂe,(iﬁé[%@jﬂﬁbdﬂﬁeﬂftﬁé’ &Lﬁdf{‘m@x@ihl‘gﬁﬂipﬁesm&ﬂ@s ddepardd acti ng agent

is trastuzunmb, |In anothe ect | ntlon i a net hod for
det er ni ni na%e‘f’%’fpf%%%@bﬁig}‘ \ﬂi“fsrfb%{“ F_g)’ Ofebaéi‘g”oﬁ%/ q“@ﬁh"&aé"r “is likely to
respond t ouskd. eBtugeath ofttichhreshbe v@uachi/nghageht rageeddoeritethbertinmay cour se of t he

disease i S} ORfuuoldh FROLNRILASPEG eard Dok BULDE L Alkal SuELANA (8 @ MELNO Tor

predicting a ne cour ase In sub ect r-Z positive
cancer? | n< aoldgyr anmidpectS?s W@eflthﬂ?élmﬁpwf q fﬂ“&ﬂ? é‘\?ﬁ#ﬂsﬁ‘bhe&c‘%t”ﬂﬁd for

predi cti Ngagoie200f QRABIk b ol 158 GidRiof bE Ml @VERest, Br By HabjBEE Wi th a Her-2
positive cancer. 20Thus, in certain enbodi nents of each of the nethods

di scl osed, ®t*he net hod conprises measuring in a biol ogi cal sanple fromthe
subj ect' s cancdhe afuabnibg fitfr a Glkr3Hehv2 l@ndd-off mijevardehoring bpoar the paviber ein i f the
anount of ners. i h Her - 3

expr esSi Onéj:ﬁ%rt ?nd%r 91{: Hémtll_b(flﬁ evenp%elré%_lxpomtore? l%c%ﬁ% teglzg%c?tsgnésh{(gagt}lu ﬂef Her - 2

acti ntp agewbgramlscgreateﬁéarpbm,entudlhasvﬂaodt brngatm ik ?}tbgmgé five ﬁ“bé@ﬂmsal n

enbodi ment g S&Q&g%},shmmmaoaﬁ@mzﬁ{@%ﬂay{o ragonldn; ;@eaméalv@m&aém ganpl e from
the subject's cancer an anount of Her-2 and/or Her-2 honodi ners, wherein if

t he anpuntov6fll pEYiYY raig tippie pF‘Ef“%“Hﬁ%&F‘ﬁ%W%Rﬁ%lsﬁrﬁﬂﬁlr‘%feéﬂ"vsefﬁ §Haand Her -3

expr essi OnanCﬂ@Refertdaeﬂﬂbddh&n@ﬁhd i@d’ﬂlz abtﬁlguéﬁnt kehsyuztidatt espond to the Her-2

acting agent and/ 0{ t he pat n% as a short, EF—QI'—‘ co%rnsqvhethn certain

enbodi ments, t K&"B161%gr'ca ’nve"nﬂ RO EES SHNE YCETY i n enbodi ment s,

t he slubj ec@bjsctmheﬁler -1 psitive@sder i Skatetp respand Ggretaient WI@(QIJ@ritﬁ@mamem s, the

br east Canacflgfrfhe?tarq«?é E@fttfl iseds leqglrtlﬁ' I[;bﬂ%mgg{ %q’k@mlo}l Q%raWn?@aSt cancer 1s

early stage (1.e uvan reas cancer. In certain enbodi nents, the

Her - 2 act|fnﬁhoégc@'rwedi‘:@"&arfalﬁcﬂ‘zrﬁﬁﬁﬁisease in a sybjgcicuiadion? gorsbEFWent8, an anount

of Her-2 |a$noﬂHE%§déEtetﬂe mtaau&ﬁg bdhiro@HRadl R prledicting he prmAIMLY 6f2 Her - 2 honodi ner s
the level of total Her-2

i s neasured. nF .@ ﬁifé’ Sll n.enbodi ment s,

is correl at&yt e‘f"ﬂ‘e‘ & 5Ft"8\ha 2 BoSHiBREMFer s such that measurenent of

ei t hexo provi deS“hmshe cgamemboOgaesieah bitle oabddodiscidsed, e methhétdnerisea pat i ent
will respo j i t he anmount
o Her -2 naashie B IRl AGhLDRoR R lelecr hnPhl Aol PSR 2 Mg and) or
quant i fyi dgmagimgisothsteingf thppreued OrﬁHprr%@éior\H?rr&P@Wﬁféﬂtﬂ?féﬁgnqdﬁ*a'sia highnpl e. In
C?T{) t SI n e{m@%m ?;§531&1mao@a§eayhelp§nem@hké%%\mﬁd aeswerzlaam@eganal n

enbodi nent s

lness to res@ir I'S mea%eé ‘kﬁgﬂpect to overall
survi val raa/er the paent pas 2,098 Y8 §¥ 6 " SHBIGF PR A ihf‘lg‘e P8FSE ot her
resparsse Qfidabing i.a bm!oglcdi shifiplanah e suthspeabeer inl‘hﬁmluﬂ\béﬂirﬂ@ﬂd/m ev2zdes a net hod

for deter m{}{ﬂ()(lﬂglers \\%{6161" 11{(%6 anlih%let og V\%anlafolr_ﬁcr% omo lS rrig?’%tgfry héﬁl unli .kel y to

respond to treatme agen ent is
likely to dndyler-Bexghipronishigheheotemgient ik nnithtelv toa‘ﬁsnméirm@elﬁme?mcgng agkeé et hod

conpri ses aQ%ﬁtﬁé paflht hi2 a@hobﬂtmeQQﬁr&ain TP bilOIR, Eﬂa%xo%éhhl%%pié cancer the
anmount of Her-2, wherein if the anmount of Her-2 | ow, the subject is

unl i kel y tgmpEsHPmEs. t%cwléawﬁémenw thesupipg’s peEr Y %iﬁ?tﬁ@cafg@rffﬂ%d/ or the
patient i Semlbbdﬁﬂladts the b#&@svamaer sshma&taﬁd Re@MMnRRdimkis, GRbiadt Barpéref er r ed
enbodi nents,, t eHerC? g gent IS trastu uzut ﬁb . .
early stage (i.e., adjuvant tca cer. In certain embodiments, the Her-2 acting agent is
trastuzumab.
In certain embodiments, an amount of Her-2 is measured. In certain embodiments, an

amount of Her-2 homodimers is measured. For example, in certain embodiments, the level of
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151 n anot her aspect, the invention is drawn to a nethod for determ ning
whet her a subject with a Her-2 positive cancer is unlikely to respond to
treatment with at | east one chenotherapeutic agent in addition to a
fler2-acting agent and/or the patient is likely to have a short tine
course. In certain enbodi nents, the nethod conprises neasuring in a

bi ol ogi cal sanple fromthe subject's cancer an anmount of Her-2 and/or Her-2

honodi mer sy Ve el darrblﬁtec?zgttdaeevkl%\(ﬁler-pafonial@ﬁm% S@B@l{aﬂﬁeabmmeat drenmdi mers is high
and/or very high, then the patient_ is unlik res éﬂf L9 at Ieast one

chenot her aiﬁ%\ﬂf? e é"g‘?ri’fogfl‘?f“‘é’ﬂﬂfiwt“f"ﬁ?r{' ¢ d"hafhﬁérpa b‘&' . %ﬂ
certain enimﬁg agan)t $n cetthie elbboaneeis,a8d - dnﬁ:&m‘pf HerQduppdines ishlBrsd uding cer t al n

enbOdI nentasll assa e a§nlfle ({f me?sursmgca?ic %re(;ﬁlar{llﬁli}ga %@Em&]g(ﬁfg)&gglﬂ pil)ﬁlﬂ l’g&‘&c%l)lg ll?nbOdl nment S,

t he breast can ati reast cancer is
ear | y st agesafiple.eln certedtj amnbagimynts the assty ipthe NEBATAGP@ssee I it enbodi ment s, t he

Her- 2 actifga&gem likdindst ASLHEH B Reasukdl v dsBdco SPRAALARAL e, t{fa%
chenot herapeuti c agent is paclitaxel. In certain enbodi nents, an anmount of

total Her-Pogresinme/ar wins the RECET o oherdBefs $é%s, an anount of Her- 2
honodi ners is msmra@tmtltne Beticl ﬁﬂov&ﬁbﬁﬂhtﬁ&iﬁbr&iﬁteimﬁn@ﬂmﬁtaQfaje&tier -2

honodhners | asured usin assa syrin /or

nomne et Ryt TERB e Ga? sRBED FRSRN S RORRREval s TEASNL RWGIECT |
cert aitn enboghtiere istlikely ehagsshyrt tinge dohree. VERAFNGD odizsaty,. thelnretiodr t ai n

embodi rrentc%mgnéeé(@eltécﬂ%%x?a 1910% ess?@g: f}o§1 M§JU&€G€IHY:\QIRIQ aﬁlgﬁﬁ)gﬁierbo overal |

survival rat n an usi ng RECI ST or ot her
response c¥ieredrif te amwﬂy@ﬁleh%@ﬂ%mea@pfé@ﬁ “"c“ﬁ@y f?r‘f%sg@ﬁtm oAt Vilrih%r ovi des a

kit for rre@e?ﬂﬁdnﬂ@agkﬁ"amﬂor@i&%aﬂxdﬂﬁé l’lkb@)ltb@ﬂ% akikt teRIch@icalnichginhRfferedeXPr €ssi on
to the likelihood atient is li er to respond to treatnent with a

Her 2- act i rfJ"P8YyBARS thFﬁ“@éaF 3B HBYI Bt s, the present invention al so
provides kits frmhotpet’raﬁheﬁilhﬂgveatldm 1mav&:ouura$etma! fodigeamegahahor a probability

of a si gm f dgc?‘mt}t\ ﬁl\égrrbtpo d‘p ve cal? er is m?xkgl? ler%%on% géaﬁr?eﬁ?ﬁlthl a'?iegst §r¥ébj ect with a

cancer base Icted sensit tient Her 2- acti ng
agent. In qb@nqtmanelélnbﬁdi ipreddlition toraet 16}(2-?0f!e©m§$flas<ié@ ﬂ@rpé‘éﬂgélﬁ iﬂselyt 9 h#vsasur e

addi ti onal, B K& Sursd Iﬂﬁcegﬁlh%bo@lr&ﬂ@rtif&ﬁet!%@orﬂﬁw@:tmelaﬁﬁﬁé in@ 'B%ic@fcalFOXM
PRAME, Bcl2, sTK15, CEGP1l, Ki - }\/Erem H, SURV, GATAB
2

FERC,  YB- [sampiptpsn theaubigst's %Pfsemrowgpﬁﬂeféwm *Febz ’hmodegf‘ﬁaw 7, CONB I,
Xl AP, 26Chk 2he 16CXFES? addr Her- RiomdKkB6O8gh MdbSkaAgh, théaHB3patiBAG 1, CYP3A4

EpCAM VEGE 2. h SP, | Fl NF3A FK] K I,
ot 1 551 03t DR AT byabeget e b e el TPy o s, 18 -
DI ABLO | n cer traemrirsitodimsenttis biddesalpphee cdsipopra FREs. loarriaive VEGF, CD31, KDR,

p95, or | 'eﬁ]rbg?dlments the stlbﬂ:ctf éJcraﬂclgleEE bl@ép&%eﬁ Itpgertﬁﬂgrnb&fm&Qth%pt S
di scl osed herein i nvention provides methods of treati %? a subject with

cancer . ri“ﬁ‘ﬁ'ﬁ%“fagbé'@[ emboginepp i PaeStCHINHTS CBY HetedramPiPREY PEAE the subject is
af flixt ed Wb Iifceedn e@bodinibals, theHdridkeling ak@t K @sPpRGeat I cetrat ment with a

Her - 2- embodiments, the chemotherapeutic agent is paclitaxel. In certain embodiments, an amount

of total Her-2 is measured. In certain embodiments, an amount of Her-2 homodimers is

measured. In certain embodiments, the amount of Her-2 homodimers is measured using an

assay capable of measuring and/or quantifying an amount of protein-protein interactions in a

30 sample. In certain embodiment, the assay is the VERATAG® assay. In certain embodiments,
likeliness to respond is measured with respect to overall survival rate, time to progression
and/or using the RECIST or other response criteria.

In yet another aspect the present invention provides a kit for measuring Her-2 and

instructions for correlating Her-2 expression to the likelihood that a patient is likely to
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15acting agent and/or has a long tine course according to a nethod of the

i nvention, and adm nistering an effective anount of a Her-2-acting agent to
the subject as a result of said determ nation. In another aspect, the

met hods conprise determining that a subject is afflicted with a cancer that
is likely to respond to treatnent with a Her-2-acting agent according to a
nmet hod of the invention, then advising a nedical professional of the

treat ment Qpf.pQ u%ma&)@m ALSLEaNk Aot O LSin SHRIRGh AR BiLRGLdvien amount of a
Her - 2-acting agent. In another aspect, the nethods conprise, determ ning

that a subjiodrovides kifrpeedistnagting courteshdissasepder apsebabilitg H@I’ngntﬁl‘:% cour se
and/ or t hadvehtSn Holih&k@hie MQIESE::&S PARGhjdcowith d:dﬂ%ﬂﬁal@ﬁroalﬂemtddﬁteagent in addition

to a Her-2 acting.agent. | tain rrbo 2-acting agent is
¥ ast ug et SeRERh e e et PRt E R el b Rbade s

pacl i tsaxel reagents perchmircrnddifitye ihavient §)1e bothe bwalmks’rcazt @azw emsf F@dviter. In
gertain e”ﬂ@ﬂwﬁ‘?ﬂlﬁf%lkﬁecp{ﬁﬁ% ARG, ¢, ﬁﬁtlﬁfﬁﬁamm @R‘VG&AP%C“ ption of

t he Draw resent invention better under st ood by

n
reference ?Iﬂwc 8- ff%‘?‘f%\ﬁsﬁélﬁ‘n%?ﬁﬁ@hqsﬁi’ H&IJIPW& p27, CCNB1, XIAP, Cigi2gyr " 1 shows
an outli ne(,@izs@nzcﬁlfﬁaﬁdg%“m@ékoﬁz;amm JFa@ceyrdanspcmit irerc,30enbodi nent

o 2 R v LB VR i o T

| i nkero betpman MMA@QMI) HIRQ OGERA3; DR Clei3er BMBLAN Inamttdibody i n

d t
i gure 3 hp el NERE B RORP A BE TR Rl R 75 P ert "V ERATAGD s gna

gener at ed for forthepedppctsetgach ef thy gnbedimprtedissloseddiseiy the mhentip madden| ong with a
paral | el Hglirds J)f"l@atmg(é@ngﬂarc?«pxlﬂr cald@€ rd &b Bspcsdt @R n@kﬂhoﬁﬂ%mﬂﬁs@@&eﬁﬂﬁ“gc ates the

cell Iine, the mddl e shows th ecorres@;() i ng el ectropherogr amandthe
ri ght si dé“%l‘f‘t’i\ﬁ%"l‘ich‘éa@&ﬁ‘*ﬁé"é‘ﬁéﬁﬁ‘ﬁﬁ&‘a i kglyfo SeéEOGBFOdﬁﬁtH’é“W“Pﬁ i enbodi ment  of
t he prsesendctingigeidhidam has a long umElcgweaceérdsigmm&tm otfthﬁﬁwérmorplamgressi on (TTP)

for all HEE})Zm s?enjné anve?teggfg Ianeumn fa Herag %C%I;agf?rég q? We lLF_.}f:% a]g Ofr%?u?t ofgn?cpt of the

present inven rpati ‘ents that are
HER, 2 nega?tetevenmon pmmothrwa@pﬁdeﬁlemnﬂlmmlwmﬁeﬁﬂnm@gé@tasmbae(éfs afbydl gene

anpl i ficat,an aaﬁbeﬁfﬁmsnm@;p%eg%mo mrmmﬁh m&ltz afaifuwt E&%t RLGEENM 2101 nvent i on.
Figure 6 shows TTP for patients that are expressors that do

not resporftetd Of ?“%éﬂt’?’f’éﬂ‘t thi adyising 3 iedisal ﬁ‘"&f?ssr"é‘ﬁla"tf H‘F éfg"é‘“?ﬁ 018‘8’6 &gori zati on by
FI SH e as Lidemmsein®h 1getgeiiieéive ahdu@ibflaMeRLeing aRsenvhdir apecgmbodi ment  of

the present invention. Figure shows enbodi nent of
the br csere THERt s Rk MR f5 iR s ArRERRLO A REE b M A of Hero

expr essor ginfeldBdrscand/oBH3t isambiitcdyrto FeopyniHERZ henqircewstic sgeHR Fdditiod fok4 r egar QI ess
of FISH era%lng,s%qpﬁdumn ,ﬁh%%mmhe\@@et h. aEtrn§§%eleiy%QJ2l§§a)bv\ﬁlcértaﬁs patients

havi ng noder at e l eve H2T "bet ween
expr essi Orf,mbodlmenm the chemotherapeutlc agent is paclitaxel. In certain embodiments, the cancer is

25 breast cancer. In certain embodiments, the breast cancer is metastatic.
Brief Description of the Drawings
The present invention may be better understood by reference to the following non-
limiting figures.
Figure 1 shows an outling of an FFPE VERATAG® assay in accordance with an
30 embodiment of the present invention.
Figure 2A and Figure 2B show an VERATAG® reaction where diffusing reactive
singlet oxygen cleaves the covalent linker between an VERATAG® reporter molecule and an

antibody in accordance with alternate embodiments of the present invention,
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Figure 8 shows in accordance with an enbodi mrent of the present invention
the TTP for patients that have noderately high amunts of HER2 and that are
positive as determ ned 20by FISH, can be further stratified by HER3

over - expression (H3Thi) or under-expression (H3TIo) wherein flER3

under -expression is associated wth increased responsiveness to treatnent
with trastuzumab as conpared to HER3 over-expression. Figure 9 shows

a study of pri gy z%ﬁwqyep%&%ve(élecﬁopheraghwm{e)vmrm%@&%mtl ve sanples in
accordance with an enbodi nent of the present invention, m ﬁlaganel B shows

that C SH apYe for fow well ghajackrig bvwm?“)““ﬁﬁeﬂﬁmtbéﬁft@‘e a cut-off of
H2T >2.21 :ﬁlh@wabu trid 16 H@Ethe lrapl ﬁﬂl'bz&ddlcmgl [ﬁﬁe&ﬁ&zﬂﬁﬂmﬁ’@wﬁ techenot her apy as
conpared to sa with Her-2 that own in Panel A
Det ail ed [58%5?[%1 lr‘i"t??f’l?ef'cf%a"] Wgﬁf‘iggﬁ%e MY t\{le #ﬁsé)r %ﬁ%alﬁtc ﬁ'te] terns

"enbodi rrerﬁcﬂor@mb\:vxaapembdﬂmaameafusectsannmmnBWangeabIy 30The term "about," as
used herein, u 16026, hhdLSBE @) fefiBiRotBsiR cpaeug if hat is no nore
than 10% aboveli}l %i F%J\jv the v(:';1¢r8éeJ Sgelﬁg )m)dl fied p? te\ﬁe eter[m For exanpl e,
the term’ 9&%@!10@5%?@7‘R‘gbOth@aW:‘f“ﬁpl‘em@’é"?@f‘onfrom 4.5 ug/ kg to 5.5 ug/kg. As

anot her exanpl @.gurealamﬂﬂerh@%paﬁmaﬂm@enmg@;fva&rpem«é&etmuae@ to 72
m nut es Ant i means an | nmuno uI i n that eci f bi nds to,
and is the@%‘ﬁ?et‘é@?{ﬁ rzﬁne@gwa%%pg it W’thaéleﬁig?‘{)?’%nﬁ are%epsgtl al and

pol arigor gameﬂﬁﬁnl on of another nolecule. The anti body can be nonocl onal,
polyclonal, or, in n eohnugies that are vel |
known in the ar urggc Owastgheltrn]’?}\rj}%lpg% ES%%l o(!f'l%‘sﬁ{lEﬁg Epa{escf C(L}FI ection of 5sera
(pol ycl onatspomsito bsatpmenidr fanyzovhtdsmdionst tweserizaticady FISH vregraft €ol | ect i ng
the secretgd QIALKGHS, &IREAGIO0R4 dn eng%dtl%ynt%fiﬁ@f}f@ﬁnt@rﬂgnt%ﬁpr essing nucl eotide
sequences or mutageni zed versions thereof codin he am no

0
aci d sequences FigRgUISFRY i %Sfor%aﬁ%ec”?"fhlaée‘BPWﬂ?%bOC}SF%FFé‘?“u?‘é‘?‘m?ﬂfh&‘? t]a’f:h es.
Ant i badi eSiorRMentsEdt ke Ocr@ higD HPR Béx@resORUADGE 0BYlahdiorasw HERZeRisossher eof ,  whi ch
i mmunogl ob ns i, ne rious classes an . as | gA | gD,
| gE, 10l géﬂ’EJF ﬁéﬁéf’ga"ﬁps(su E‘EHXE E—i’ép"“f'? e‘"“'“t"‘gt "ptf—lr“gsq‘?ré’ﬁ%s twﬁg%go may
i ncl ude FabtienBhadmonédeaisty)ish Iﬁab'(HETdmiW@mbM qni &. 84)mﬁHEI§Z)GNDE¢SSEWay al so be
singl e-chain ap n%hx@@gfl trpz{c u@efll?dhgﬁ@mbddﬂﬁénﬂ& tﬁerp?egéﬁ@ﬂbenglaﬂﬁ@@fﬁ chineric

anti bodi es, ni ze antl es or ane/ other antib derivative known to
one of skifPy Pal'ffi“stﬂl’?éh%(?tmf‘%‘?'y pigh apayats pf HERAgnatbe a\?lpf’iw‘ieﬁ%ﬁet‘i”g’"%‘be0| fic for

a parol CU|t§FF!SH R&H YA QFustiet ratifidd b@tdmw bﬁuﬂ,exlﬁ@géxe(glairﬁ;or updek yrpaersﬁorand conj ugat es
heir 15 ra ment s E)doroprl ate so

i Mmuno whe
| on g as b&hgflbbgwlgfemofﬁ l%%/unf!edrex;ges&lg ;[slaSéucilated th n%freaseg rcsleonswesnc S nt ai ned.
Gui dance itreatinae upuhmdmmbmahmambaweItteﬁtﬁt?ocwexeefxmamqnbodl es and anti body

derivatives fOf.lisg idleh 30 By AL 01 3 SO 25508 GIRL OY1 0

rel easabl e mol e€ul ar tag esc can ound in readily
avai | abl e ir @ﬂfe@rdanamaﬂmrmp@neréoﬁjhe PfFﬁ?‘l"@W“@ﬁd”hE'&r‘i’é"el?L%’S’s haHtPHodi es: A

Laborat oi Yo NeRUaky hifol ek S dO g2 HadeRs hb-abtalo@rof HPT 8331 show little
benefit from adding trastuzumab to chemotherapy as compared to samples with Her-2 that i
not very high as shown in Panel A

Detailed Description of the Invention

As used herein, the terms “embodiment” and “aspect” are used interchangeably.

30 The term “about,” as used herein, unless otherwise indicated, refers to a value that is
no more than 10% above or below the value being modified by the term. For example, the
term “about 5 pg/kg” means a range of from 4.5 ng/kg to 5.5 pg/kg. As another example,

“about 1 hour” means a range of from 48 minutes to 72 minutes.
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20New Yor k; Howard and Bethell, 2001, Basic Methods in Antibody Production
and Characterization, CRC Press; WIld, ed., 1994, The | munoassay Handbook,
St ockt on Press, New YorKk. "Anti body binding conmposition” nmeans a

nol ecul e or a conpl ex of nol ecul es that conprises one or nore anti bodies,
or antigen-binding fragnents that bind to a nol ecul e, and 25derives its

bi ndi ng specificity from such anti body or anti body-bi ndi ng fragnent.

Anti body bi ndi nﬁn%@%aﬁéagr}ﬁmﬁiﬁglloblﬁliﬁthamd&mfﬁﬁlﬁi oA tol drdiid ety 0, (1) antibody
pairs in which a first antib i nds spem fically fo a target nolecule and

a second affirebdyopRisTpatay e 4 *?af,‘ﬁP]FrySPitB ad E‘tl?fé’fg&?ft"a“f“é@fl BANDBf the first
anti body; moléu@ Thy:hadoa@cannt nbadindl patyclbian dﬁreﬁaﬂfbﬁlhrftlaﬁkﬂdah Ve drépaidt ar get
LEEE O I LT e e
bi ot i n5 noi @tﬂy(POl(didﬂ)ﬂ)afWIPtF@dIHESOI@p*@@Ii iﬁ}ibod fedings atlca‘rogeitmmt gewleé and

conj ugat edprgtgm‘"(‘m& %%I’ or b§ Uﬁ{ﬂufﬁld gﬁ%&s&ﬁ@nucl@@ldg gkquén&es to%lg}agehéedd erivatized

with noieties suc as nol ecul ar tags or photosensitizers, either dlrectly
by coval en‘(erwﬁa@re@ﬁcﬂﬁhmt#eéféfqrg}wmawg%fi' EBYHLP AN TS speaiTe pintingels: (i)

anti bgdl SSnMﬁthL%&esf Q?tabﬁd:&s&ﬁ@@ﬁclﬁph afiplee @mdncg@amg)atr@,%etuqmgeohead, _or 4

m cr obead, or other soli ase support, n erivatize
-10- eit h‘éf'i“dﬂ‘i‘w&?a@’ g “icﬁ‘H? ?“éw‘f’é} %ﬁcﬁa‘%ogf’?sesé‘abaﬁz% Jﬂj ecul ar tags or
phot osensi IgGZ,dg@Za QﬁQﬁDﬂidygﬁgr M ot Baagniemgihtlad nlapiclde Fab, Fv and FA2, geni ¢

det erm nan%ib" a9J lhe ﬁ(@' nQ:Bgdlsﬁ,mﬁ?néo s%‘gfe%hzﬁrgantt Q&h% Flr an%ﬁtgg %F}m néTD | ecul e,

usually a a“single-anti ecu nds. Cenerally, a
protein ha%age;évtéfreeﬁof sf@mempmwbodie#,ﬁ@n@r#d aﬁquejem a8y glaerantifiofiadstivatiihd r eact s

with anti bpgdi.ee Mt oﬂkmf;@fh@m thapﬁashsfuu%tglaamy ﬂ\atnsf @E@ﬂ;crfspla ;ﬁmcmem c
determ nant, i.s a phosp é}ﬁatlon site

ng
conpound" SRR %ild“‘f"b REeEAt PHYRSS ﬁﬁdﬁ?ﬂjﬁéte%‘gh%‘a%'loﬁlioﬂﬁms %mheé[nt i body, a
pepti te, afr@epﬁts da baﬁsem@ner@;qqptopﬁkee doi i@@mdb;ﬁd}m,g @G lfdr a pattidudee Bindiecept or, a

protein, an oligdonucleotide n h as a peptlde
nucl ei c acid’ & laérfft(ci in ame g theprfguclﬂ] a"hlgelﬁ% gg!}t%%aa S%?d anﬁﬁo%el i s capabl e of

speci fi cal ¢eyIV43w¢$dpinJge immmaurtoaﬁsgfetmcmdmg@wm agays pobledud lelembismeimuér conpl ex

formation wi {a?dé&‘é};b@m cM\I) Sk fduﬂ& ﬁ‘xrr&u%ﬁy av§1%%i3 1 AR afd GARRL, %g» @fngroteins. In
one aspect, npound, which can be regresente the formul a

bel ow, conPpi: §’?§519§§ré'g %od%rﬂeﬂaﬁﬁpfée’u‘rfﬂawft%%swg eherd-2buaiery Biesdi ng noi et y.
" Bi ndiong nm\eVyrk Imm&nasuhdmmcuiaecmmMmc,h}mmMymmaronmgs can be directly

or 15i ndi ? lcyer:?'c}nt 1?' qﬂ(%q’résp %ildl esd qa&tla p}!xe%mr%rfmo%gg ¢ c]:fildgoac'llk S¥ocpt|0tn rlesrgg to an

anal yte.
New York.

“Antibody binding composition” imeans a molecule or a complex of molecules that

comprises one or more antibodies, or antigen-binding fragments that bind to a molecule, and

25 derives its binding specificity from such antibody or antibody-binding fragment. Antibody
binding compositions include, but are not limited to, (i) antibody pairs in which a first
antibody binds specifically to a target molecule and a second antibody binds specifically to a
constant region of the first antibody; a biotinylated antibody that binds specifically to a target
molecule and a streptavidin protein, which protein is derivatized with moieties such as

30 molecular tags or photosensitizers or the like, via a biotin moiety; (ii) antibodies specific for a
target molecule and conjugated to a polymer, such as dextran, which, in turn, is derivatized
with moieties such as molecular tags or photosensitizers, either directly by covalent bonds or
indirectly via streptavidin-biotin linkages; (iii} antibodies specific for a target molecule and

conjugated to a bead, or microbead, or other solid phase support, which, in turn, is derivatized
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i nclude, but are not limted to, antibodies, antibody binding conpositions,
pepti des, proteins, nucleic acids and organi c nol ecul es having a nol ecul ar
wei ght of up to about 1000 daltons and containing atons selected fromthe
group consi sting of hydrogen, carbon, oxygen, nitrogen, sulfur and
phosphorus. Preferably, binding noi eti es are ant i bodi es or anti body

20bi ndi ng conposi tions. "Cancer" and "cancerous" refer to or describe
the physi ol,gisgatly GQRHeLdy QR Afo@ Rk s8R as Inbed b tapgor PROBRsBizert, At 1S typically
characterized by unregul ated cell growth. Exanples of cancer include, but
are not IﬂWﬁP@ﬁC?%W"%%W%PW%na | ynphoma, bl astoma, sarcoma and | eukeni a.

Mor e partlcuIaPAm&ampk&ﬁme&nsucammﬁﬂmemsahmahUMsuéqmaﬁnmwwobJI cancer, |lung
ZSCancer d-gl I'O em !0 W(f'llch a qungltl a %%r[ecag bIFIl iyl P[% eln hlam%t‘ﬁancer
gast roi nt ¢8¥4HAPTOE her e A L BTG A cervical cancer,
ovari an camoemymﬁwmeam@amnbwﬂmmmadd@wM%aﬁ@émﬂmﬁ@béﬁ6@&“SB$§E§$Scancer

col on Canceprs G0l QL §5H A HARREY 2 pHSRHATRdIsAl ofGgFcinoma, salivary gl and
carci noma gney cancer, prostate cancer, vul val cancer, l?la;/ram d cancer,

hepatic carci nopadiagf@mpand’ oﬁﬁ%“ elpiean HRibHDINdIRE OPRIBROT, A iRER
30" Chenot %Etﬁi@%btﬁie 39RAeptidBRARd Br SRERIrRAd repsh anee, aprimarily a

cytotoxic qr cytostatic a i on,
partlculaﬁtﬁmw ?a“t%%W%F ‘?ﬁﬁ@ ’F@’gagﬂgmemﬁededEﬂ?ﬁgggéhch conpounds
as padl i t axtet molasilas ettty that ishvarhable ef smﬁclﬁcaliy binding t¥ Tlamatraditivoniaidenlger " as used
her el n, 1 &L8lSorh o oA il an bkl SRR LORLmRY R GhemtRd under
condltlons t 0 not he structure or affect detection

char act er iaseptea bindingroppoua lﬂha?ih Ct"dlj rRPERREE D8 e fmala ‘f'?t‘tﬂlc?fﬁpfﬁ‘(’ﬁoéf y wWith the

cl eavabl e J; idlkagfoculdy tags h@BNAYE bifBMGhdMgy.NOi ety, " or "cleaving agent," as
used herein, is_a rou that SBro ci es. that i s capabl e of

Ty S an ggﬁets ?iCBa%% ?en be rec, y

cleaving a cIed@&BWﬁ ? HKBGES ) PEFEFHBN B 91%3@ efably, the
active spemdiealylaBachedihe iicaable smmf&s!t;thahngeo(tn dpalyts. Psrtﬂiurgtmdxqtlvsed activity so
that its cleav in ff r the site of
its gener atw%% L3 NG te,’&q? %mbgé;gs a“%(gdé%l?ldéé Ed%p%ﬂg%g g[?ﬁrc]i&] {r,r)étfeﬁel% s to a

r eagent thaﬁme@Wbﬁn@@gmmnmﬂ@avﬁgéﬂgN@&@%ﬁ@WW@W@fvﬂﬁémﬁbﬂp%@ﬂﬂﬁere|n and an

ant i body %@EURQQW%QM%&!@C&Q From@d g?(ﬁl'b chelihe o@h}@%@pﬁdraﬂ; ox@geREpPt i de or
non- peptide |i or a cell surface rece uch as biotin

or streptéWF@Ph““%ﬁ”@PWﬁ@WUEﬂ?ﬁ?ﬁﬂébmﬁﬁgQPFﬂﬁﬁﬁﬁwgg?Fﬁga%wgfog, such as a

peptlztje nLt{i:rldBngo:ﬁ;ﬁ)lsﬂor;sa | ectin or any other nolecular entity that is
capabl e of speg flqal y._bi ndi, to a .ta ; £ or stable

conpl ex fornatl%ﬁ mn?ﬂ ?ﬁxgﬁéngéOB?h“:%gﬁggﬁag%ghﬂ“%dngp&%&%lex of

prot ei ns. iddBIMERATAGS, thawawmmaramaed WERATAGS! e geppvth. Bt@ptﬁge’a

| nt er changeabl .iaRchul &1 B ihRedSh. gk foRl duifbidd Dhexadsand, |l ti -1 abel “assays,

mat eri al s, nethods and techni ques for perf orm]glg)I ut|I|2|ng such assays,
|ncludlng'ﬁﬁ@“%dﬁm?P%WW@H@?EP¥%§§§HP@m“%ﬁQPVFH OmﬁFBgﬂahT@Q and sof tware
rel atgd t Qaicbosg, AsSaYBlng AGRr ASSRYBallakR b SatpSadoinkstinhi ancappl i cation as

well as in Unlted St a Pat ent. 7, 105, 308, whi r,Ror d b
ref erence pﬂlé_rreéfl thca_?c‘(?f ﬁhfbﬁ&&ﬁow& carvgti‘a] ﬁ?:gw ovartdn cancet Pvei camL, %?adg)e? cg&:eq y y

hepatoma, breast cancer, colon cancer, colorectal cancer endometrial carcinoma, salivary

gland carcinoma, kidney cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic
carcinoma and various types of head and neck cancer.

30 “Chemotherapeutic agent” means & chemical substance, primarily a cytotoxic or
cytostatic agent, that is used to treat a condition, particularly cancer. Chemotherapeutic

agents shall include such compounds as paclitaxel, as set forth herein.
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"FFPE" shall refer to a group of cells or quantity of tissue that are
fixed, particularly conventional fortnalin-fixed paraffin-enbedded sanpl es.
Such sanples are typically, without limtation, used in an assay for
receptor conplexes in the formof thin sections, e.g. 3-10 nmthick, of
fixed tissue nmounted on a m croscope slide or equivalent surface. Such
sanpl es al so 25typically undergo a conventional re-hydration procedure, and

optionally, an A&Qtehgeietlﬁﬁga 1 8viak h&éaﬁ(}&gﬂs‘&& dASmidal Dﬂ»’!’ﬂg gefup u»@rmggrbel i m nary to,
assay neas to a

S
STt st et b ey b gunera B Bepr R BB PR P OAT k. T iz o
rati 0" is tfhend@tlbroagrehweehtotbhadipg edicy tvétl tHealamble bdkagme group versus
anot her group. L1 RO [ ersus w t hout
250 ter- 2 nct) s SEEMBl:Ry R 20 OREBhe AWhal SEA. BA M BT
act i ng® ageprpduces ap pdtizgiresies thapis melﬂ%f§ieﬁ‘gna¢ré‘mrﬁbwémka@e @reger@hftby recurrence of

di sease. TH&HRGZ BfBvk 8&;& &n@‘easpectegl%ra C%i&pmsmt éxﬂ.bmhbmeaaaanwt measure,
such as the rati o of Her -2 honodi ner to

honodi t ot
total Her-% ey dgvie- “\ﬁhfi“tgwffe%sea%%’fﬂ% PF"ét"i“éj Of & T‘@é’g“sﬁ‘i‘é‘:ﬁ?t‘B‘he treating
with a Her-2 agiickeyiggesnt, hﬂ&aﬂwgmeﬂmﬁymahagmeh@ﬁmﬁi&maamymmAt Her - 2
Ihﬁg})g![ Inﬁrgu;[ d c%%lnaole%y as defzneJherem and fm antibwt ﬁ}f"ﬂo %nrpognon atn;aatli’bg)%greaE I ﬁalssa | over
chanc¥ of mbfidecamsytide or non-peﬁtidehgazfi foraE@Ale?&hc retaptofalproBR;, such pitRin or " Her 2" and
‘neu” are é&%&gudlﬁna{%iﬂa%%ﬁi@' % ohﬁn@dlé&n@éﬁ%l!&ﬂ&ﬁ astaopeﬂﬁfehyc@eld_ﬁrd £, and
allelic variants thereof, as described, fo npl e 5 Senba et al.
1085, P. N, lactig or ys Athgrmoryl ) ki CaPa%?FdPQS*f@%"YQI“d'“g Tgﬂsﬂgﬂ REtlY e 319: 230-
234 and Ceitehabklc AGROL SodilexToiHagdn W38 Byt ITiRsS:, bl kcabageptther w se, the
terns "Her- 2" "ErbB2", "c-Erb-B2", "HER2" and "Her2" when used herein
refer to tH&Ee ﬂ%nan proteln The gene encoding Her2 is referred to herein as
"erbBR. " As uséWERETAGH, “VHRRATRAGR!” [and ‘BFFRATAGE ptagl artHeed Rieskpreedlbi on as
shown, forang s?n ahpgh']h lle)!ema&d%lht(i) bel Q%dy Em-[fqgrﬁe)rhod;aq %@ﬂmq?uesacu ng
agent," as use ein, refers a_conpoun hat can 1 nhibit a biological
activity o$r$¥$m2mﬁmd%“ﬂ@gmghéﬁﬁﬁé§§ﬂﬁ§b@éﬁim@Ferﬁﬁwﬁ?mﬁb§Fﬂ|ve cancer
cell. Suc mr&bmr@gh@@hwﬁ@taza\@dttd BSse laga@stgi% asm;; ar@diSt10& in kHigHphiREidh O,

di meri zati on,  aut p | ati f anot her receptor,
Gl gnal -t r dnden QRSN pe T BB ORGPt B0 1R € B | ot wae.

w t hoatt | nmiﬁdatglaoy\dra\megsl survival and cell proliferation, and inhibition of
such 15activiti b t i direct cell
T oAt [@)E Mgﬁlmlr@t;o (A% ;&a?gr%gm@OQHASQetpﬁagf&gac ar clru[ahpf rect, el
nmodul at i orpom\fentmﬂéitf@*inﬁhftﬁ@fi Pir@fﬁv n'gbwedéwzglmstic beniples Freﬁpiceimwﬂg’wcal

activiti es[m%nonahs%@;nlamaswsr BRbthERhple S mnéﬁma@ftﬁﬁzgecmg tel 4o Lhi s
appllcatlon Her-2-acting agents include, but are not limted to,
the | arge g Bﬁﬁnggss %ﬁ‘“ﬁﬁﬂlo‘ﬂ?%%‘?ﬁ e g fauiKAleaf SUThG) VERTBREI¢h as AEE- 788
and |@pat iwpidally tiddetze Rcﬁgmmdden@dratloﬂ pfo@édﬁfe&ﬂﬁ eptioally ednlantyat feateal Her - 2
nEnbrane re%gg&gga W?%QHIQMWW! oa a m&&ﬁﬂ%&%nnre nEnbrane bound Fbr-z
proteins. Biners dstia Pe F'st ﬁs”t eceptors in contact with one

anot her. Di ner %Hmy labte” @weat l@dﬂil, refeas teebtbtlssw felbel wetbeammteby passi ve
Pr 0CeSSes, oo Htled AgIa¥@MisH 81 Mihtioh RUR AR Sy hARhiddiGatatd R onor di MBrs may

be created by active processes, such as by |igand-induced dinerization,
coval ent |FHRAgES, anqihsr gpupe qu@ﬁanwleb patient populations Treated with versus without a
30 Her-2 acting agent can be assessed for whether or not the Her-2 acting agent is etfective in

increasing the time to distant recurrence of disease. The hazards ratio can then be compared
to an independent measure, such as the ratio of Her-2 homodimer to total Her-2. At Her-2
homodimer to total Her-2 ratios at which the hazards ratio is less than one, treating with a

Her-2 acting agent has a greater chance of efficacy. At Her-2 homodimer to total Her-2 ratios
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25intracel lul ar conponents or the |like. See, e.g., Schlessinger, 2000, Cell
103: 211-225. As used herein, the term"dinmer" is understood to refer to
"cell surface nenbrane receptor diner," unless understood otherw se from
the context. As used herein, H22D shall refer to quantified dinmer as shown,
for exanple without [imtation, by VERATAGO "Her-2 honodi ner to
total Her-2 ratio" refers to a neasure that describes the anpunt 300f Her-2
honodi mer s, g slegh 0¥ hdes ﬁx@igtﬁi%ulmyﬁ'&m Oife, tFRfingdvithiy Her- 3 adiRk Geehir OM a
subject's tissue accordihg to any Si ngl e quantltatlve nmet hod avail able to
one skil | d@ & Avgranggqf efficacy. A "Hor -2 positive" cancer, cancer cell,

subj ect or pat i@nt?, EﬁBﬂS&dErh@ZEi“HERI”G‘ﬂ&FQS’ abdd e’ mwnseiriptercielhgealsnbj ect or
patient exhibit or, I es&

( DakoCQyt o rtelndlﬁcli ér ofnatI;\rﬁlH%r—?ﬁ ftﬂei&a}farlants%hevgg? c%iriggj R mﬁl lggt;{ cancer cell.
subj eGt orSepbd ér @nt! 98S1BN. 4.8 &Y 811@1@746éféadedlemqt¢ ffeﬁ 188, éfﬁfé’ﬁ 3lb%fz3lﬂt SH. In

certain e@&’&l{df&%ﬁéﬁm{ afc&%t mt?erlék@?}e%'%?es&ﬁé La@ bk Riid ShedROR@0f at | east
2+ or 3+ using Herce h" refers to a maasur_@]Ft hat is

greater tHEHPBAGI ¢rEIb; 2g’sr“’él@ %rff“‘fi h‘é‘ﬁz’é"’”@t‘ a*ﬁﬂ Byrein i | hrghuganpalgist B mi ned
MBasur € Ofgedk HLHAGE PR iBRASE 6 h&¢in hNabBL.S Al Redhdratg HP T gl adfeto blabn anot her 5

PO e % SRl Syl AP AT oo of Pt 2 T
is greate norma measure may be

det ermwi ned acctmﬂdlzngmtg(agean’yasmmﬁhe)dnavfansk(@bﬂowpwtmdthn@arshhibilted in the art.

H gh Her-2, m &Ycala}acf?v?tr LEHED & Png-I& gg‘lg ANk HeS2 ﬁgft{@é cah@r Qi1 Grgater than a

pr edet er m ne such as a termned cutoff. H gh Her-2 may al so
refer to diqkeisiacevitss nelade, Quf\ﬂkﬁépélﬂhte@toh‘ilﬁﬁ‘@@“ @'W’Eﬂﬁ@ﬂ"(i@ﬁ%as rel atively

greater | %ﬁ&b%rﬂ&hol@!’ﬁama r&c@ﬁ& @@Qittﬂﬁ{ducﬁﬂdpgfd@%p}ke @Jlo@@ﬁ%ﬁ\hﬁas cai t hout
limtation, according to th E“H @g |f|cat|oH i O stl nct patient
subgr oups e, b”é*hﬁlft@&ft%t?“ t?ﬁ”ﬁ‘i“iﬁa A gl ﬂtcﬁ?r%tgm’aﬁ”%l? iign g Sf‘ ematical ly
det ermi nedctweﬁlbyaﬂuahct&x@ agem ot dalracmrﬁraltreeomll killimgeeli, ARPCCh,hus creating a

subgr oup i &) d anot her
subgr oup Smé’ gonmnfgm%m Comglefesgr 00&8& 1?rlgan b@ﬂ%&’s‘h?‘gmggy an;}“g?rd?et hod known to
one ski | | edzyme ithipigioarRiolsgichactiBities, carf dyo iechulprpitient respanpAs et fqrilin @i5i on, usi ng

VERATAG(T), ;9{cat$6§'5&9mﬂ£l¥ H%F@Mﬁg %eﬁtmmﬂ&hm&@ﬁmlm;@@b #d G method such as
Her cepTest 6 anot hef exanp hi gh Her-2 ref eri%ﬂéo a measure

of Her-2 HesHrEPand Haéfuz‘i“%ab@?‘b%tag fnﬂteﬁaﬁ sugh ﬁbéﬁ%ﬁsﬁﬁé‘a i

honodigner soinbdiferd @itfe@htle@d cef &Irfa@dc H{Saﬁi’ﬁzlrﬂbﬁln@d’ew@aﬁtslnﬁlﬂms& chinpitx &tveo Her - 2
positive. A normal Her-2 neasu i cording to
any net ho §F ROt ﬁage—lf%lmég é)r()‘[ff(l sl le&rs usuaﬁ)ﬁconé’tst%@tw%?%cg%%r%grb@cgOrm di mer s
may al so refhene dnother. PiBmsUrag bt tradtedi isa gallgarfaer methtamedy prgdetreritned neasure,
such as a 59{_‘239%%1?{] Qnt&wtigrts and e R, Bpélmgrs herndidRh 8y fay. al so refer to a

nmeasur e of |rrers wherein a high Her-2 honodj ner_ subgroup has a
rel ati vel yraspsgisesech ?é\?)éllgf’ﬁﬂ""‘ld@red JIMERATBY HERIEN RGeS ARBRAEP Ydibgr oup. Her - 2

homodisner SyeadliuREcolBahts 8khdike sy, e@esm@sulfgra@mol Ce/tlbe2 Ar125 sAsakedas
Fl uorescence, r esonance enerc%}/ tran rd% @%ur Bi ol ur e escent resonance
t

energy tr dREMEPe FBREF 5P fﬁ"‘f?rf %legédmb(aﬁﬁ,&fep drmer - speci fic
ant i bodi esmfess uv&%'ﬁé\eﬁm)msefmam;e cottéxe rAs el herling H22D shall reed t qkeantind t 0 one

skilled i r&nﬁ%‘%s ?wn fA%xa(fln %wﬁout?’%ﬂ%k \)’I]L'RQI:I’A'G‘@’ 2 honodi mer to total Her-2

ratio nmay re € of nore subgroups of Her-2 honodiner to total
Her-2 ratios tﬁéﬂﬁheﬁv@"ngafsfmﬁb%ef@rfé@i ef%‘haﬁ‘e@i"teh‘éﬂqus%tbésrtmoa’ﬁte or |ow

rati GoS ub gl ALPShontoliigrs 'dﬁ'icrengQBQi IRSunto® 1oL gl sdTile f2omn a subject’s tissue
according to any single quantitative method available to one skilled in the art.
A “Her-2 positive” cancer, cancer cell, subject or patient, as used herein, refersto a
cancer, cell subject or patient exhibiting a score of at least 2 when using a Hercep’f‘est®

(DakoCytomation California Inc., Carpenteria, CA) or a cancer, cancer cell, subject or patient
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30ratios may be determ ned according to any individual quanitative nethod
available to one skilled in the art. In sonme cases, a "high" expression

| evel may conprise a range of expression that is very high and a range of
expression that is "noderately high" where noderately high is a | evel of
expression that is greater than normal, but less than "very high". Exanple
ranges for high (including very high and noderately high) Her-2 expression

are provi dgg hQ@iEe@ﬁ Rentified as such VP BB HaL b Yai inBBdime ik Wl Q)rs:tivd Qnermedi ate”, as
used herein, refers to a measure that is greater than "l ow' and |ess t han

very " hi gh®hibityf scare ghgslisast 2+ e HFs®dest may be used 5to describe one or
mor e of the at ‘Iflq,aSEefe& tSbJB\@iSOﬂdlﬂﬁt ik Elaiterfﬂah hormlﬁll grbwe: Itﬁaﬁlﬁll;tﬁ]dﬁra@tg:eaof measur es
of Her-2 J lﬂ y l,[llsed her ei n,
refers to %re eﬁeé'P’ée s%ﬁsuﬁ?%ﬁéﬁbgfw? mee{s’ﬁ f’r th‘“ 5 r‘fla ! §%ater t%a“ Thihg or person

Wi Il oEcur subFhusqeasure. Gorexananpige Here rsigbjt@a:meatsthmf Hes2 thatiggryatdr thap espond t o
treat nent }Mrﬁuﬂ ﬁeF-@ﬁJeééE;‘ét/(‘ﬁchQ%f -2 Pheds G HBABEM (PRiRRBRIkdidedo By fe@RPONdi Ng to

treatnment W th 10trastuzuma ative to a reference subj ect or group of
subj ect s. available to pugskjlled ip the g dHeidgréimMy alserlr € amsasyrethapis eqigi Ot e that i s

greater t hgfeatml%nabr,ed@ema&meagdaﬁ@uca asd ;ﬂ:&flé@fndneﬂ:dﬁtbi]’faﬁgiﬁl{@mgﬂ@hﬁcﬁ m Red
nmeasure or subgr ou e.that is.relati nger t not her
subgr oup n’@%éf?r Shaa Ofg@afﬁﬁ cgein gt errés';bbé%{:(t”pg%r%a%glf gré?ltfm%vae?fﬁﬁgevity, a
| ong 16 ne Herdghassstom subgfoey. Fotedarflawitipuolimiessi, anortlingto thesprésemger t han a

normal ti ”?e&@é%%mu%sd%'t S’c’PRdn\M%Eb%%gp@caﬁ Be{“?ebfzﬁ Qféigiﬁiﬁégaqwieﬁ?rhﬂﬂg or not rmay be

det er mi ned™accor aval 0 on in the art
Long coul dmathesaijepdly dﬂ@"m"@&eﬂvm sach agovithpws gméatiph.grnedizp tpperceiwBedi nent, "1 ong"

refers to aplbsPwiobaheabide 9hGRLEhighdi@An th@ewmﬁglamnsﬁmutfg@uﬁ &gosseqUI red for a
Si gnlfl cant event to occur in a djsease 'Low ref ers to a

measur e t hREASYE is|leys Hep- 6o b BFdsipd by agy Behprliown @t"aﬁ%‘é{tegmé (,SH as a
pr edet®r m sedr s@apiclvethort haztsmb,gnsx@gxmma/SMGr ﬁsrm@hn)i santleed at i vel y | ess than

anot her SUbrgn ?L;:lp storrgeimcal ﬁaF lhoedéuch as Eérc%qg\f{td_ﬁg another e§ ﬁ 9 hlgg ?I%lé e of Her-2

that is |ed&"f In"a part sanpl es of
patients tlhatodmsrsrﬁléﬁrsz)ap@ssm of éler-Phavgdirgls tlHeth@atn!EtMumemwhWeaﬁ‘ée det er mi ned

accordi ng 5@%@5'}{0%1;%% Q-‘;‘ﬁ’héu?ap.lsegoftsgnﬂ&%l ﬁalﬁhttzl &4 aleet-Dgos@tfvt -4 LOW Her -2 may
al so nmean a nethod that is | ess than a predeterm ned neasure, such 25as a

pr edet er ni #Ea e phqmodimsiymeasyre mayba detsmaiped eseriing o @rhed Rl R a | ow Her - 2
subgraup i &ek@liaitih mehfyzi;@w 2mmIradmhiyemsow&3gdm¢mrEmm negfaamalhen wi t hout

Ilmtatlon to the present SR t t i stinct patient
subgr oups c%%"“’@“’%‘:rde"g“f‘s“éf fo“"f‘e%?a\}”"’ e*e”“‘““’ f; "F %r‘%ﬁgél"“é‘\’%bmﬁm%“tlu cally

det er m nedrefpoiontmeamuscii Has? homocllh@utwhbmtmaﬂlmb EH@HZ, henodedi athgrotpiesa creati ng a
group mos@la%ﬁ%ﬁ@r !iz\%! Af%é’r-ﬁ Lﬁnodln?e?sschatngﬁtnhetr Qﬁ:giwii{@rn) hﬂoﬁ%efs%% ect to
be measured by any method known in the art such as Fluorescence resonance energy transfer
25 (FRET), Biolumenescent resonance energy transfer (BRET), proximity ligation assay (PLA),
dimer-specific antibodies or VERATAG® or any other method that is well known to one
skilled in the art. As another example, high Her-2 homodimer to total Her-2 ratio may refer to
the one or more subgroups of Her-2 homodimer to total Her-2 ratios that have measures
greater than either intermediate or low ratio subgroups. High Her-2 homodimer to total Her-2
30 ratios may be determined according to any individual quanitative method available to one
skilled in the art. 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”.
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30 anot her group whose neasure is high. Her-2 can be nmeasured by any net hod
known to one skilled in the art such as, for exanple, without Iimtation,
usi ng the VERATAGr) nethod or using any standard Uni nunohi st ochemi cal
(IHO) nethod such as HercepTese. As another exanple, |ow Her-2 honodi ners
means a measure of Her-2 hoinodiners that is | ess than a nornmal neasure of
Her - 2 hom)di rrers in a particular set of sanples or patients that is Her-2
-15- posi s NEasHE Get hat is |ess
than a pre e cranggyé&!% h lﬂggmwegﬁ{ggg{@x%ﬁé gytherg’irIEI ?nﬁﬁgzde cutfgi‘;% Low Her -2
honmodi mer spraageddtrsio. mean a measure wherein a | ow Her-2 honodi mer subgroup

is relatively l‘«%&r&mﬁlg@m@mﬁ”osumh&u@te Helise@hdiaedir®hmessan be measur ed
by any net hod known in @rt such I_luoresc nce 516?s,onanc nergy

transfer (HREEaERh) d??‘ér?@% %‘rﬁlfa“r‘“%olﬁﬁh CRHEPSy FYRREE Y B proximty
| i gation atssasynt(elahaﬂar motH dTete-asipec ubgognthhtfatinds noqldté\iE@eﬂiﬁGam)resor any ot her
nmet hod t hat t skilled in the art. As anot her exanple,

| ow Her -2 ?{#ﬁ{i%g\emd"?erpm?i l—fé'rlﬁjigl "™ ratio may refer to the one or nore
subgroups of Hékikgly tedrmpoiedrbarcia, eferptoan inbrersedprelabilishal preiterheR)est measur es | ess

than eit het'l:un% HF;%H?Q#M%E& Qfmsg]!ngpe Jx%;!:l@ a%&lﬁ)&{tﬁﬁmtkei}mﬁ%i@;ﬁ 2 honodi ner to

total Her-2 ratios may determ ned according to an?vl i ndi vi dual
quani t at i VErimsEHyH ‘@V‘éﬁ“l“é‘b‘fﬁéa‘t e Pé‘!@lall”i%af”e’?’?"?% Qe e ranges for
| ow ved Uestta@tf.lzd"ﬂbre?atleé(@heﬁﬁbiﬁ@suaj‘e& opgrew cdedueh@r ei n. A "nol ecul ar

E)ta%,e; arns)l gzﬁ?egf(rglgls g%jusgcﬁhebehn l'ethI'S t% I‘;lléle ?n(ﬁ:z%ur% thta is gre cié‘rnhalag §EI’IGEQQ'UI S hed f rom

di f f er enc esancrspindprd daeh as]@&ff:ﬂﬂ#:rmmﬁdl mgasweprrﬁgpqumnm%@ thait ﬁc‘?'ﬂ’diﬂng but not
mted {Ongl & &{am&nggﬂngohgmmﬁk'#oiegamg@kﬁwsagct t\e@Famt,s 1SRARG,a SOl ubi lity,

pKa, hydrop Icity, arge/ mass ratio arity or the like. In
one aspectioi’l&fﬂmwe’a?m"tfa@ﬁ iq fﬁ“ea’“iﬂ“lﬁ%f%ﬂ thatys i@ﬂge"s‘@%“ agPFREY™S n el ect rophoretic

nobi | sty anehr@Rbd. mlethsl%ttﬁﬁtpro@fesmag1a.egt&hbts,tawsd@daﬂ.ne@aacda@n@epw ated by
el ectrophoresis. |In anot %g lPect @g ({ ags in a % r‘ésfs?l ity or set
may di f f er™§iEpaRGaRgogpe ﬂ]f‘i‘tt Ahbge coldipilie PES A kA PRERY 8 ophobi ci t y,
char ge, pdhafiddnybodimdntcammghefsaparat tel 1bgzremnhmthe phalsretim cowever se phase

HPLC, i on exu(frgcf’flgga SIE Ji‘c%:nt c&%pfolo!:c%FM llsgzgg rochronat ography, mass
spect roscop(§/ chromat ography or |ike technique. "Opti mal

cutoff 'as us edL(He ried tnfm théf@%tota@leﬁsf‘féﬁ theh s s G uprhdesethal Hiédd neasure on

subj egt s exii PlalpleBGermBkd ﬁka@ur@-grtarqhwlﬁ%ewﬂ@ttha@ls|rQM4vE1?QsQE&ﬁxtandhe$Cl’l m nation
bet ween two 25categories of an attribute. For Eé?ﬁ%ﬁéﬁ‘gleﬁ i nding a val ue for

an opt i malsugitwBmIeatfator SKAMBlEs oW FlsT¢ Bepad enpEQ e¥iken two
cat egor i eSporthd! gibr- maasn&mraqmabm sanfsamplas HPdtios praeis Herdyosifior Adet er mi ni ng CS.

Opti mal cutoff ?{era{ easﬁciem Cy l%ed?e me%tagcol;dhq%t H‘?Jn%ﬁltb& a llbﬂ o grle"éﬁlgecl Qwer than or

hi gher t hal?" FHE opt1 m-ze iction nmo
exanpl e, wh¢ %thmw Hpmﬁ matdlsgmealt@nmllhﬁ pdest the @p@ewq!@mry%ﬁw bl rmdel

maxi mgsze ta*éﬁ é@é‘ﬂélntnwémf Rhw ht\ez ﬂ%%nne%{)m&km #Berdibiglodirief-gr ence in
out cone, Mnimze t p-val ue from hazard ratio or. a difference in

response. 9"@7%’&% qe*a%‘(ffy\}?%@a“ gothercberoups kg exapglewithoplimilatiqee a s yred from t he
start of t&eadinEdthelpRsent 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 (ie, less than the median) with respect to
30 another group whose measure is high. Her-2 can be measured by any method known to one
skilled in the art such as, for example, without limitation, using the VERATAG® method or
using any standard immunohistochemical (IHC) method such as I-Iercep’l"est®. As another
example, low Her-2 homodimers means a measure of Her-2 homodimers that is less than a

normal measure of Her-2 homedimers in a particular set of samples or patients that is Her-2
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death or censor. Censoring may conme froma study end or change in
treatnent. Overall survival can refer to a probability as, for exanple, a
probability when represented in a -16- Kapl an-Meier plot of being alive at
a particular tinme, that tinme being the tine between the start of the
treatnment to death or censor. "Phot osensitizer" shall nean a

| i ght - adsor bi ng nol ecul e that when activated by |ight converts nol ecul ar

oxygen i nt g,3vBqloGtHeR% ¥ARMimers %@|S§Eéama§urmﬁr§ h%E]thﬁPJ Rantifat stands for
"Response Evaluation Criteria in Solid Tunours” and is a set of published

rul es that "g&PEREchiaAeddrREed Ut Bott Heriiomedimet mRedidiat § M8t Ay t he same
("stabl e") wagreind foseier-£ hpnane ssigoinp )srcdauiwtylgs§tﬁaeaﬁmn§l$groﬂeﬁamse as defined

Ré t :?E%FTcgr ! (;[dﬁli;elll sai:a h Y e%aguerg({}glatly lgeﬁl?o%%bémlsm thﬁ. a}b sunH asel’ll???;[s?é%g r gﬁld (I;]ICECT g'el'

criterba rrasyouamlem ttanilieel(l"KIHB|Emldlrmnespwbtes®hedelda&|um5fer o Tand rul e sets.
One skill egro'(aﬂutgf ﬂ&hmssmmﬁ ﬁﬂ%ﬁ&kﬁ%m@&ﬁgd?lvhkﬁ@ﬁo&a%as%g,@xew th RECI ST

crlterla S use ereln SucC
"Rel ative PFtiestbydserrddner tp gne ssilled infhgar. Axapotips gmplet 'Y dshgeabl y and shal |

refer to tH&nddtnli@toltml%lfakanefmaﬁre&afotmeqmlaaﬁm&@ﬁbérb@wﬂ%rmbm@m@r esn s peak
usi ng arbltrary quoreﬁcg nce unit th

et Lo AR R FRe s P EBR Al T i, hEh SURRERE A T on of
VERATAEO i hiedtethomatioecta pitd! Har yraedsexmv bofkomesl Bcaditgto sgnediedpect ed

variabili t uam@itt (/é)rg&ﬁ’o%qwg%blc oFhe gﬁ%m}a tﬁq’ arlI &a%k&gcs%&qo&gaglck !Jifﬁcy 2

di fferenc Ive pe ar ea are us I nt er changeabl y
and shaII F@f’eeffm“taéﬁftrweﬁhﬁl@ bet ween an RFU of a particul ar VERATAG O and

an RFU of a knoyndihigr k! as ul;éd%@;ﬁqef@@eo ﬁh@l&‘dﬁmﬂt Qb bk QuBidBdr&onst ant
concentration. 20" Res Qnsl veness, "r esg ?g[ reat ment and ot her
g ‘Eﬂﬁ‘éa‘ &

forms of t P mplspyes basfd gR ey “ﬁ%‘P’éPWS‘C?’e‘f"é‘P“‘ EReHHo8E 8 subj ect to
treat ment wbkdnia by segrant Inﬁtgd ag@niat lidBedas cxapidraic mb&tybgnelexmlar esponds to

t r eat ment ti [ I.0 bj ect
retarded a%m %]? %"%SO@B'% )‘ y%%gﬁ]% ‘Cgb&ga r%em%%arg%w% ‘g%&?%h% or ﬁ%ﬁ?rjej In 'S
anot her exhrmpt espec noiebjladies egpordsortsy dtffeesatehetrwhwuc imohilitiend ontigadt | ng agent
if a tunor dété@n&Mar%e?i‘s'l}?ds 8t cal W%Medw e@p&)ﬁf’l’ioré%ln e %Qc@ m%ge@lardfo% 50% or

nore as determ ned any (f ropri at e’ neasure, K\é{ mass or volune. In
anot her ex%sdllép]“’é‘l"é’ﬁbfeé’éfy ﬁfUﬁ‘d&“ulabW?’h%}@éf‘%ﬁ?mW‘W*P Her 2- acting agent
i f thep subjyeedph@RErchRRC pSardy dnidlear Rxpact.angyoraxippRdade e phaut 5% 10%
20% 30% % .50%,.0r redl cted if no
Crent moni NEL G dther et PRC: PRI dearabihopl, SR B b iR s o

treat ment «hrdnmtograplerorBke @@agtd. ng agent if the subject has an increased

di sease-free SUbki@buoPYLhR hert Ftl Y BlincQhiuk B RASEhifls FRaski@ o 00T essi on.
Several methods may be used to determne if a patient responds to a

treat ment jUBEFHERMRGNE PFétaRE@lltws thpt aflgy thy beshdiscgipinafiopyevegiyfe.

25 categaries of an attribute. For example, finding a value for an optimal cutoff that allows one
to best discriminate between two categories, high H2T expression and low H2T expression,
for determining OS, Optimal cutoffs are used to separate the subjects with values lower than
or higher than the optimal cutoff to optimize the prediction model, for example, without
limitation, to maximize the specificity of the model, maximize the sensitivity of the model,

30 maximize the difference in outcome, or minimize the p-value from hazard ratio or a
difference in response.

“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 treatinent. Overall

survival can refer to a probability as, for example, a probability when represented in a
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"Sanpl e" or "tissue sanple” or "patient sanple” or "patient cell or tissue
sanpl e" or "specinen" each refer to a collection of simlar cells obtained
froma tissue of a subject or -17- patient. The source of the tissue
sanple may be solid tissue as froma fresh, frozen and/ or preserved organ
or tissue sanple or biopsy or aspirate; blood or any bl ood constituents;
bodily fluids such as cerebral spinal fluid, amiotic fluid, peritoneal

fluid or 'l@at;ﬁﬁ%/ie e?bi@ﬂoftaéhﬁtﬁlweﬁﬁp%éu Stihé, Qﬁh‘ﬂﬁ%’beﬁdgﬁﬁh’m@b@@%@fel on or
devel opnment of the su 40 The tissue sanple may 5contai n conpounds t hat

are not natiheathe FeapREP e ¢'h the tissue in nature such as

preservati ves, “E&aliol,e(ﬁﬁﬁt@msaeﬂltrﬁe,m bugni-efsarbing insabilates whatkiiaenbslighant i bi ot i cs
or the |ike. | lm qtl n a conventional nanner, such as in an
FFPE rranne‘:l"""‘mSmoecu S‘?\}gﬁ‘i‘l ‘“m?ﬂmge 8&& " herein, refers to a time measure that
i s shorter thafRE@STahsl méaont eronyih gt gands farfRasmdnss Geduaion Gritgsiedlet er mi ned

MEasUr € org,gy ‘?HPCQ:FSO 5';9! @Eﬂﬁwpgbﬁsﬂ@trﬁésﬁhaf Sl bl o¥ncdQaiats tlrﬁ;;m\.teh an anot her

subgr oup neasure. exanpl e respect to a patient's longevity, a

short ting fﬁ?ﬁ’@‘@‘ﬁ’b%@i ‘éﬁsalné{ &nble’) o waren ﬁWéﬁj?S%s)ldéﬁ*Pgt‘Wé{“e‘?t% ResdFter than a

gor mal ti {jﬁ@d@fm@cﬂf I@f‘cntéM@E\l'éQ)ﬁena%ulﬁllsm f@f&gﬁﬂ&%tﬁnmhi)ffhlbﬂ’gﬁonﬁr Rot may be
eterm ned_ according to_an t ho o.one skilled.in the art. In
one enbodi TRt "S‘“gfﬁ%-")%%%/é@bft’w %z%& gphg{str CLCPRRY PR °PHe nedian tine
cour si@ req;m;raepbbﬁsnm aefisitigniahd m&mits e)memuetimtmouimn_éermnséa"saemns 15 As used
herein, %f&gg(% &fl‘tiflgéﬁIS‘Fcr M. as%xse hBrcm sfualrast‘ﬁ{a ’V%IH” ahdwpdyPatient’s disease

that is inportant as determne one skllle ‘inthe art. Exanples of
si gni fi cant ev&telativé fuskagetace uhigy’ oe ‘ssihlplaéeusvﬁ Wﬁ@b%ﬂg%bmaﬂ‘h%hiﬂb‘iﬁf”’ﬁr| mar y

di agnosi s,meOlmtlmegrga%@ylsarr&a@ﬁeapﬁm?e@&&a{oms.@aéamnngm&a@ﬂwsamt s disease is
nmetastatic, relapse of a patient g%(swg g‘BRE{JO ression of a
patient's ‘Hlt%‘éé%’é"af‘?%l‘ﬁ aaﬁlﬂ?d%ﬁ&’ ‘B‘f"esi"ﬁ’ to ARGt AgEPRS Aot her. A

Si gniffsi canke @v@MtatiGByf UBRATAYGERedqidnith a@ﬁllamﬁopﬁm with sassesste@S, rrp

and/ or usi 1 t he. ot h it as determ ned by one
skilled in ta}!'nl:ty 1;1€%uce§];y qor&gamd)?e d‘ueﬁtstﬁ capx?lﬁré d{%‘ereﬁ‘ce:s "subj ect” and "patient”

are us ed | nt er thedatigeizbk z}fea”As“R?@édreheqdemﬂchatm@l! axdykallrefensp de ratio gnd

"subj ect s".LeLEh ’Fe @Qp%uﬁ?blﬁiﬂ@é@@ﬁ@nﬂi@ JTR IR ihel}ed1 WekrfiGende NON- pri mat e
(e.g., a cow orse 0 oat, canel, cat, dog, guinea pig, rat,

mouse, 25$HeH Ofgf‘ﬂf"“ai’"i)?qnﬁﬁtté""f“é’“@“"“ a nonkey, such as a cynonol gous

m)nk% gorill ﬂies&hét‘ﬁﬂﬂ@s@zﬁﬂ‘ré@ﬂdd’&om and other formA\Sf thiseth, kasei n, "tine
course" s gl event and a

all r |
subsequent ergwerﬁ er to lggrreaggg)él rﬁan g‘g ject t? hea%ngag{m i(t:ht aeIEeV\%-actmgtaigenp (&& S cancer, time
cour se maexangllat eubjegt resppalb fodrebtingnt aliith eéisré-aaﬂnd agrany if b@WﬁEéS trediniye gaugi ng

signi ficanf, &Y@'Petta?d 8%%@?0/39605‘2%%94@/5 sbh o8k, SRA%BY, WL Glofk. Ihe first event
may be di ag 0SI'sS an e subsequent évent may be netastasis, for exanple.
another example, a subject responds to treatment with a Her-2-acting agent if'a tumor in the

25 subject shrinks by about 5%, 10%, 20%, 30%, 40%, 50% or more as determined by any
appropriate measure, e.g., by mass or volume. In another example, a subject responds to
treatment with a Her2-acting agent if the subject experiences a life expectancy extended by
about 5%, 10%, 20%, 30%, 40%, 50% or more beyond the life expectancy predicted if no
treatment is administered. In another example, a subject responds to treatment with a Her-2-

30 acting agent if the subject has an increased disease-free survival, overall survival or increased
time to progression. Several methods may be used to determine if a patient responds to a
treatment including the RECIST criteria, as set forth above.

“Sample” or “tissue sample” or “patient sample” or “patient cell or tissue sample™ or
“specimen” each refer to a collection of similar cells obtained from a tissue of a subject or
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"Time to progression” or "TTP" refers to a tine as neasured fromthe start
of the treatnent to progression or a cancer or censor. Censoring may cone
froma study end or froma change in treatnment. Tine to progression can

al so be represented as a probability as, for -18- exanple, in a
Kapl ei n- Mei er plot where tinme to progression nmay represent the probability
of being progression free over a particular tinme, that tinme being the tinme

bet ween t hgyshafile sQfceloffie ifsEALABR Imal & BICBLRSS AN 2 REhCRASPhd/or 1T €at,
"treatnent,” and other forns of this word refer to t he admi ni stratlon of a

5Her - 2- act Pﬁﬁ“’éﬁ;%’ﬁi‘“ ¥ §ssPhyeais Obl?‘ﬁﬂik P agirate; Rlopd Opgny blogd sfidens cancer to
shrink by wa&iilg Iﬂtud@sruclm Icusma; spifial @XH e;nld;otamau@we@feﬁﬂhuﬁur miewsddial fliine of t he
U kel Pty iy Py PRRER B By BnelidFut MRS e BrblBiy (o
obj ect§ t hmmgmmomp@mésomtwe Inbt neige thy mwnnlhedwe@;ﬁ@@itssut o ramreeﬁ@raencé Thus, a
subj ect t h%se&étn}ép laht%getg}ﬁﬁﬁtg) bﬁ@épQMVésonugrQEtﬁ SRl or\fﬂethlﬂe R dlaé/%el in

addition to trastuzu as a decreased probability of responding to
treat ment {ie prerFiaREanaicUtea st I iRaBaet ative to a reference subj ect

or group of SUbkR&H Ses used heremmbtsto ARGk R hS ls@nﬁor&:hﬁarmammtsm@r provi de
nmet hods for determ, ni &? whet her, eg sub% ect th a can is. likely to
o b

respond t oM ENTRER TN GeERIHNes MERPe QG HGERLP BHYTO| atfsd?lativg redicting a
ti me cur sshoodr tich s@dsesubgrakiponcasur Fobadmpld, tvigh wiped tsd gnient’s Dagevinewent in t he

time cour Sﬁm%mg}p;%g:%&%n Iie@er?to%:%gg%gttess%t&{%t 1§‘sh%ﬁé}91%ﬁan$rﬁ.aﬁﬁﬁta' n enbodi ments,

t he met hod conpr etecting I omar nbi nati on of bi omarkers
associ at edpiagresiion. d¥listhad e feessesyion is ?héé@hfé’hlﬁla)vﬁetdh*efa"lﬁéPCCQEda]ét‘q MWy agent as

descri bed hengi d@a;la@i@% A LIS G:. WhRE BBbodtnBe, S 86fers kSa drhd¢RltYs t 0 respond
to treatnent with the Her2-acting agent. In certain enbodi nents, the

20net hods @ﬁﬁ?ﬂ"lﬂ?é"eﬂ@t‘ g F‘H’@geé"qb‘f“&ﬁ%{rakgi"ﬁﬁat“t DG HEE B omar ker s and
prediciing a timesdotens sasisoni at@tsh tfer progreess i pnieafs ddeasensds or a

pr O.babi lit %(rwgrtan?‘as detg I;Hu]:eld %}a Qr%e SEIY ﬁdq;[l thle grtt xgm %{,m?sx% Hca eve%ts ngcl g%?re I n a

subj ect wi aspec e AN a
met hod fore’(d@piemﬁhmt hglithre,tmlewyaﬁlasupbjsemth,vwcmenae d’aldetetmmasonl thdtel y to respond

to treat n'eé'!irnele Hﬂea@e tk‘@l@tasgan@qgi dﬁlgofaa%mn § &1&&@%9&1@?1‘6@@5%}8@@1{& pat:e?ﬂ5s t he
i nvention 1S dravvntoarret o] redictin nme course of disease. In

anot her as‘iH%"éfte oY pRsohBE 2foxe We&\ﬁﬁgetséo agothert f ignifiapt eﬁ?’\éﬁ‘?’t‘?‘iaﬁ% a

probaki | i tiyhp&ftanaevSﬂtgﬂ:ﬁftd R&HL 0K TP hnd/od uditpand RIEST Olbtiieresfonde b@ted, sease.

In certain %nbod ment i _course is neasured by determning the tine
yoneskl e mt r&'

etgrmiile . \ . .
bet ween si gnl cant” events n e course of a patient's disease, wherein

t he neasur enentisius:d lbq!l@ld,l tlet teoyrg “subject” and “patient” are used interchangeably. As used

herein, the terms “subject” and “subjects” refer to an animal, preferably a mammal including
a non-primate (e.g., a cow, pig, horse, donkey, goat, camel, cat, dog, guinea pig, rat, mouse,

25 sheep) and a primate (e.g., a monkey, such as a cynomolgous monkey, gorilla, chimpanzee
and a human).

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

30 course of the disease, wherein the first event may be diagnosis and the subsequent event may
be metastasis, for exampte.

“Fime 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 n treatment. Time fo progression can also be represented as a probability as, for
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300f whether a patient has a long tine course. For exanple, in a preferred
enbodi nent, the significant event is the progression fromprinmary diagnosis
to death. In a preferred enbodi nent, the significant event is the
progression fromprinmary diagnosis to netastatic disease. In a preferred
enbodi nent, the significant event is the progression fromprinmary diagnosis
to relapse. In a preferred enbodi nent, the significant event is the

progr essi O&a;nhlgrrﬁ a fk%ﬂem-ﬁﬁ&?ﬁ&t%h@ tifk ﬁ)%{%?esstugl kS A pPesent {i\e arOEHbﬂifl}ler ed

enbodi nent e significant event is progression from rret'le

di sease to ‘?@IW’O“I@?& avep?@wﬂ%wme%fdmeﬁélﬁ% the {ipg by GAEPRARL eevent is the
progr essi opeaficant pRbAR®B ot @n@death. I n certain enbodi nents, the tinme course
is neasured wit, res veral | Vi v rogression

and/ or using thé" ?ﬁmeg{) gt"ﬁ%r?fjmlmé Hi”ﬁg’ 1%5?1:?%3 eﬁba&mlmsm& S A certain
enbodi rent Ber-% shenmednmdmg@apmw&@ﬁ a chatﬁe,cw cangy aicAncer thslolo by waghtganpl e fromt he
subject's e t Bl o AR, QL ; emdRIRA RS Wberein i f the
anount of f—?eq‘%eZ{Oé%m Hg&eczigkw dtlnn%rs " °rt1ihl§h the%ﬁe Satl ent is likely
to respondwmefqrﬁ@llﬁer-Z acting agent and/ or the patient has a long tine

course. 10Thus “Uhl&e&%”tréﬁer@ro%rﬁa&@ldsé‘@a&bﬁmmylnﬁtdn@ve&ntzbrﬁrbbﬁamﬁrng&es met hods to
correlate the relative | evels of the_anount f Her -2 or

0
Her - 2 honoRfrsee ! o AT reaneadr & S e shphs afsf"k@?ﬁtglatéﬁ‘ﬂ]hg?)f tC’V\fs{’cﬁ“ja prognosi s for
t he | ikel Immﬁknt\h&tpai!imdﬂmh]dEmh towiabthzumelsipe adecteaset! pobdbitiand! respdnlding Her - 2
acting agent e fromthe
subject's tgérﬁ%rglr £h pacgtaxe @d rrg&&ﬁ%%deggg[;\!eg%%e%‘;e% ?fgﬂf']gcghrog? Igglﬁz honodi ners;
and (b) cowbiitati ng 15t he amount of Her-2 or Her-2 honodinmers to a

prognosis for thg éd;ds%lrdemgi&dhélh@hdnh@ov%@meﬁs&s delet'eml’uﬁMdmeM) treat ment
with a Her-2 acting agent. In certain enbadi dnents, if_ the anmount of

the at | ea%’f’Jeﬁr‘P’é‘héf“‘“ﬁfﬁég likely fayresporsflo frgafmont ﬁ'ﬁkﬁfﬂﬁr‘ﬁﬁ@‘glagcnéﬂﬂ@f ©fo or above a
firstighr e;&kmdtidg h eMedourst BRtiGa4D prRitd: aﬁropdbﬂ@ﬁff&lai%mﬁ&ant E@'elbﬁh thétked y to respond

to the Her Tseé%ftdlfse%% %(ggbj?ch@gr'_%camfr ?n ceﬁ%m € 1me t d %Qd cgrl'qyris If the amount

of the at 29 dimers i's equal to or above
a second tdeteetiizalbibnlagkgedr chmigimgon Qﬂbmatkhea$¢mmd \’tlﬂhmml\/@eﬁséwl t he

subj ect’ s lpgaglgﬂ%lh% He§ 2" Ta&m? ggelﬂms 'dgsgxllﬁéd hQeif, %13&)&% hie handiak s@ne@@t ing agent

Al so, in certaln enbodi nmen predeterm ned measure i s created by

di vi di ng ai bkwtaquswd @f*m%%j“é’b‘f‘ thedfop-asting a8 [agerpia sepodimiie™s ubgr oups,

wher e3gn t hgethdds &&npﬁk&bﬁfe&ﬂl@a%@ﬁmdrs&lﬂ)trﬁlﬁmmﬁmmmE’t@p?dd&tulrﬂ,ei’tmﬂa or Her-2
honodi ners at a low |l e avi ng an anount

d th €5 rg(lln E-, s ropal 1%) ga ant even mhﬁc
of the at JOBAEISGRE 8t rﬂ%’ ‘i—l@’P ol ﬁfe"fp RGroG? HEPLERSYERUAE to or bel ow a
first threshnoodsd @dtase andutihevidamplees havi ng an anount of the at | east one

of the Her-2 Ohy A?‘E as\}agct l’h(? %hlncﬁnr fdrg\ﬂr@a theg’loc?for é’é?e%{ﬁmrg %etf'lér a§1§bjctchr eshol d

conprise sanpl es Ing a eve t he Her-2 Her - 2 honodi ners, and
wher ei n t heithsenapriceis AP Frgpos BUFFF@H“W"@R‘?@IH%? a‘t“ﬁéa&ﬂ!é‘fmza“%'f‘er B#F<2 homodi mer s

is then diygldedibdit Gk aslu;hga Wpﬁdxctﬂxg\é@ifz% cdsu,s@mfmbgrmumm@w sing sanpl es
havi ng an anount of the at di mers equal

to or abovk ‘aetg‘?éid?)‘ﬁﬂ”"ttﬁtaé‘éeﬂ‘fii? ré@%tl"gﬁﬁ”@h%’t‘w W{%ﬁ‘g{"ﬁ@a“f fewgn tf‘ﬁ{’m‘%hol d | evel,
and a nodejakedfyhehiisghle.subgr oup conpri sing sanpl es havi ng an anount of the

at least one Ofln certain embodiments, 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
30 of whether a patient has a long time course. For example, 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 from primary

diagnosis to relapse. In a preferred embodiment, the significant event is the progression from
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the Her-2 or Her-2 honodinmers greater than or equal to the first threshold
| evel and |l ess than or equal to the second threshold | evel. As

di scussed herein, in certain enbodi ments, the anount of Her-2 honodiners is
nmeasured usi ng an assay capabl e of neasuring and/or quantifying an anount
of protein- Sprotein interactions in a sanple. In certain

enbodi nents of each of the nethods of the present invention, high Her-2

eXpressi on,i & e 19&%(3%‘ gth In g 'f@rreé-cnlb%dlqne;tzlﬁc sigliticaRlel @l 1'5'1h@”b0d| nments of each
of the methods disclosed her Her-2 expression_conprises

expr essi onPregiessiop §°W@F‘93‘ﬁi°6ﬁeaé‘h‘€lf %arps‘ﬁ‘rﬁ‘d‘é’lreé?’@f’ ?“Wdlj‘!‘fm  PRSIEETPR n enbodi nent s
of each of ks tﬁiﬁﬁrgﬁgﬁmﬂ-@aﬂ: Sz(hb@fb@dj:aﬂﬂaﬁ Qdridin etnh@iu‘d@[s}/thhhr@d‘lcohl@é is2 expression

is alogl ORT > about n.certain enbo ch of the
ot hods i SEREDUTHEPE: f CAb LTy hegRs R B s B veen 1. 14-
1.25 and lor&@herePuse htcriaot her ranges (i.e., up to about 25% nore or |less as

descri bed her el iRy G HARCHARRRATLNGUARNLHDE RARLRALGADRL, and/or the

signi ficant even I'ng nonitore certal i enbodi nents, the cancer is
breast candesubjettis cansprahecmisaetiondert2and/priter§ hepedimesahegsin if Ge apEstatic. In

sone enbodienh§or 1ide h%&ﬁﬁ&rs i@ﬁ@ﬁ: Rien k1S pRAN Y118 lyagRsohd @ the HREp UVanNt) breast
cancer. O, any cancer that leﬁ e sensistive to a Her-2 acting agent may

be noni t or &H"E 2ERYE 2194 1hs paliept hayd 'Q0RHEe IS be any Her-2 acting agent. In
certaign enbodi I‘[Bﬁl;tB]cex’tahEEni'Hedhma'ltﬁmbI1rﬂgltlagemtpusesmllheiismfcot‘rhlae&@entS descri bed

herein. For laF vee}em) Js of mé pmo%{(?trotfgtl [east%Qe m(rj nel—'i“ é’hoﬁlﬁﬁm%}‘?i"n a%loﬁoérc ng agent s

trastuzunm al n enbodi rren eac ods of the
i nvent i on, sahie firndertageeivigh dyirerodidelor the lﬁiﬁb*g)p@)ﬂwti@umw vHgespargieli vi ded into

subgr oups t‘ieQ@l]fen\e\%@lraQﬁ'? 2@&11‘1& dé‘&ﬁttcoﬂﬂf‘?s l@t@ﬁfctcmr@@s{%QBgicaFﬁﬁlp@Xz@m&, in some
enmbodi nent s predet er m ned neas di viding the Her-2

medi um an d?“h'ﬁ"tislé?“c? i agaund ghth feas onerpf Heragt OrIP@’a% ’(‘G“E‘\%“e?u‘ﬁﬁ B§pERiBased on
25t heid evelhe hovhig Hat 2 braREL h@NRingk1e b plo R Fdk @ likelihood thehie abjetteast one

ot her bi omar ker in r e enbodi nents, conprise at |east one of
FOXM , PRAVE™ ?aéy tregip ’“3“‘3&’ éEbEai“‘“?(age%'? GSTM, CA9, PR BBC3, NMVEL, SURV,

GATA3, TFRC Y cbﬁaiDBMﬁbdid@STWthd%ﬁ@@KBfthe 8rlagst o@hq\ﬂthe HCDZ orfEgLZR | , p27, CCNB

3,0E[>’)(|Cﬁ|\P/l VE@&m@Q&?&%% oqzkl%ve Mﬁﬁr@&n&d E@ell t"lzlgsquéet’s-E ﬁ%lb :b&@‘g Ilk’e%c::g:g?i , -

VDR, Cont i (§5E03%! o tbﬂifr@ actaalaa@nr AdwﬂnAlly @Eipw *Lfe’FHP‘FVEQ if ﬁhe;mﬂs‘ of¢P8R,  Her 3,
DI ABL£3 VHEGE: oneDBihd HerKIRHeOF hc@rﬁﬁxmers is equﬂﬂf or QMW&@G@ndltlﬁesﬁﬁ& teddin enbodi nent s,

t he noderat.ely hi h sub furth di d 3
wher ei n aa\Hgﬁﬁ*“?’b‘ “’télggﬁg?lgg%ésth 5 ﬁcéehélgfll({\éllsg ge'l unfl?e%f tg?es%%]'a'\??em X felxlpgteSS' on

t hr eshol d Hewvektigngkna | ow | evel conprises having Her-3 below the first
threshol d | evelu 3Nttt Bhdin S HBEREmM R IRACLALR Y dhAdil J Svel s Of the

at | east one Her-2 a nmers and | ow | evel s™ of Her-3|s likely to
respond t oplerpiéy pfeﬂnbj@twlehgt%@@mth&ﬁwbeﬁouwwwh%ﬂrwbﬁ’géw with noderately

hi gh jevel ®m9I15e§ :Q\ﬁlp@g hdvB@ R HINE ot 12 Zo A& at @YW [vel, wherein the low
level comprises having an amount of the at least one of the Her-2 or Her-2 homodimers is
equal to or below a first threshold level, and the samples having an amount of the at least one
of the Her-2 or Her-2 homodimers equal to or above the first threshold comprise samples
having a high level of the Her-2 or Her-2 homodimers, and wherein the samples having a

30 high level of the Her-2 or Her-2 homodimers is then divided into two subgroups, a very high

subgroup comprising samples having an amount of the at least one of the Her-2 or Her-2
homodimers equal to or above a second threshold level higher than the first threshold level,

and a moderately high subgroup comprising samples having an amount of the at least one of
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5dinmers and high levels of Her-3 is unlikely or less likely to respond to
the Her-2 acting agent _ \Were Her-3 is neasured, the Her-3 expression
conprises Her-3, Her-3 honoditners, or Her-3 heterodiners (e.g.,

Her - 2/ Her - 3) . In certain enbodi nents, the assay is perfornmed with
an VERATAGS assay. In certain enbodi nents, |ikeliness to respond is
nmeasured with respect to overall survival rate, 10tinme to progression

and/ or usi tlﬂgngrbeorli?‘lgl%l%ngfmegtﬁ%r thinP AiaGo hE Hs?tﬁ:'egmid tevel and ieﬁ e tain

enbodi nent s rses detecting in a biological sanple fromthe
subj ect’ s wamede eriesonhibiarolddpelier -2 and/ or Her-2 honodi mers wherein if the
amount of Her'?‘ks@@éﬂs@ﬂ héri@h, iccRANBEb AR eSis I the m&&lbﬁlti@bymiﬁb@herée g medi un) ,
then the pati ent &é ma@g urther nﬁ/ub di vi.ded |nt(? P ge”

expr essor sTERYed F YILBHENE 40 OF HP L BRI IR fhe patl ent with
noder at el yprblieigl‘mdrle;ne:ﬂ uamlfn@ib Her-2 honodi ners and low Her- 3 is likely to
respond to the In cel ame Gdl nt%g%%h%géraethc;c%%flmgkrle?emmt@xﬁo@higﬁng time

course. In alternate ambodr nents essors can be expression of
Her - 3, HerH&-Texmoeiangs glogﬁmzme-‘rabwfﬂéﬁa‘ 1381 B‘r%ﬂ?*ﬁé‘?‘%"dlm‘%‘tf’d’éﬁ%OH enmbodi ment s

of measurifgRabd dieiodddRdinHae ﬁi:ghtil'aﬁZ E:8hn éoﬁ:pﬁ%@s%ﬁﬁres@:@ﬂﬂﬁf is 20l n sone
enbodi nents, the breast cancer |s netastatic. g ?% gb&dl ments, the
OSF@ St g B ,

breast cantesy higandley modesgighyhighi Ingertain gmbgrtipnys ot her
Her - 21¢s ensdifdlosed 16000 @S ciyayphliter TRRpreRioath a lEF@n@HEiérz-aBom(tisn meiagent nmay be any

Her-2 actin e MERLS) e 14 agent is one
el d b
of the age‘ﬁ:ﬁ%' gmgodlm%ntsdo KA elfnrhe n?mgs IbCE()‘:fd hereut the mec?’ ,E:rg%ﬁ/ odi ments, the

Her - 2 act i exgreagent bat\s'ednrlaét_uzlljrmdbl 84-ﬁ 2¢. e(?tt ethey rengbo@é-nwrie Sbout hetassay is
25per f or Mg, Wiof {1530 d%ﬁaﬁxﬁ%n%%% uséd“deﬁg{d‘}r@u'ammﬁ)gkﬁ%eﬁcﬁm anllokel i ness to

respond is nmeasured with respect’ to overall “survival rate, tinme to
progr essi ofic dgifiegnt Qspthging W@“‘FE@ ST or other response criteria. In certain
enbodjsrent s, aipeRdetRrRInREE, tﬁmlﬁddﬂ’:@bdezﬁ;t@ﬁ@ﬁﬁrﬁﬁn@&!mﬁhdﬂeﬂlsﬂ@s paki ent sanpl es

into at |east two gatllent su : g cer rtain embo {/ rgits t he nunber of
subgr oups BBE" MiFEd '8 ST @e’ga tF 815te %aﬁ%fseary B UFasH i o a subgroup
of pati entigeapthaser. BepryZaaadho majer se@istono diHee? s:tmfsagwewym gh, a subgroup
whose Her - ]%oﬁnééé Ofdwk&%h;whgg&q ﬂggéan %chxxm%:gém%mg Qpinhiese Her-2

and/ or tners e., nedium. Each of the
sub- gr oupsthftlé?f Etahfemaé@fFBW%&F@UE&FS@W”&%&F‘M o weapipdh Gtif*whose Her-3 is

hi gh fr megitdinents, the Her-J R@ind £¥Rks Awdighs. 2 honodi rrers may be tightly
correlatedtothetotabafj]ever s of gdlmants of

each of the methwHan fentyp ?Mti}eﬁv@ﬁﬁs%ﬂ‘e "‘t"ﬁgm%t u‘?ﬁ er%‘fﬂ?’ll—“lé%r 2 and/ or
Her - 2 honﬂﬂhrmﬁ@rduﬂlstfhﬁlessuszvedﬁd i sbgroup dreckpies adkast @astierone of the very

hi gh SUbgrli_?enpaxlﬁr ordsf( ;gpqg % s%!ngexnlgogpneﬁg q) QHERmuRh n%eﬂ%eh@é%e?&gﬂ{youn I'f the

anmount of
dividing the Her-2 medaum and/or Her-2 high samples into at least two subgroups, based on

25 the level of the at least one other biomarker
The at least one other biomarker may, in alternate embodiments, comprise at least one
of FOXM1, PRAME, Bel2, STK15, CEGPL, Ki-67, GSTMI1, CA9, PR, BBC3, NME],
SURYV, GATA3, TFRC, YB-I, DPYD, GSTM3, RPS6KBI, Src, Chkl, ID1, EstR1, p27,
CCNBI, XIAP, Chk2, CDC23B, IGFIR, AK055699, PI13KC2ZA, TGFB3, BAGH, CYP3A4,
30 EpCAM, VEGFC, pS2, hENTI1, WISP1, HNF3A, NFKBp65, BRCA2, EGFR, TK1, VDR,
Contig51037, pENT1, EPHXI, IF]1 A, CDHI, HIFle, IGFBP3; CTSB, Her3, DIABLO,
VEGF, CD31, KDR, or p95.
For example, in certain embodiments, the moderately high subgroup is further

divided based upon Her-3 expression wherein a high level comprises having Her-3 equal to

221-



5Her-2 honodiners in the patient are noderately high, and the Her-3
expressors are low, then the patient is likely to respond to a Her-2 acting
agent and/or the patient is likely to have a long tinme course. |If the
amount of Her-2 and/or Her-2 honodinmers in the patient are noderately high,
and the Her-3 expressors are high, then the patient is unlikely to respond
to a Her-2 acting agent and/or the patient is likely to have a short tine

course. In, C&B&@éﬂ?ss@&ﬁ&@fék%ﬁtaﬁow g &%@e@hamg f&ﬂbg‘ng\U@é fils6 greater than
two, inclu wthout ITmtation, three sub roups, five

subgr oups ‘éﬁ‘éf“’é‘i Igvel gidgthsigisee suliset widh ‘E’%‘ieﬁte@ﬁ‘tﬁ’j‘d?"hlé HF‘%“’ at Ikiafﬁ 8rq Pl‘f"égs to respond
i's nmeasur eﬂldm tikr- o REQREH 1dv0le@WaIT Bki-3 iS UkeWi 1 8spondiohe Her-ORctingag2rtogr essi on

ﬁg?{ (2)I’ agts: ?r}g Oéageﬁ l?rllzcslél J;:Ie_?tglrfé ¢ er%g(%%y Iuﬁ%févelscogtlke aﬂeastfoer (g){drl(:& ang}brolqergent s, the

pr edet ®r m dimers aidsghr levdlssf Ber-ip tutlitell ocless Okdly toaapmd &phd a2 aetufgof f s are

di scl osed %ﬁtel\ﬂ!lc Iﬂegj QSe(ﬁcIagdr&l ﬁ@ﬁé’r@' QJmptrt@HepymF L %\(ﬂﬁrﬁrsmant to

e'%Fr@s’sé
i ncl ude andunts that are appr oxi mat he amount s mentioned ahd di scl osed
herei n. nOTé@F?hfft%O‘bfﬁﬁéGl t¥HettHhe anount of Her-2 and/ or Her-2 honodi ners

in the Subl ect 19¢chaif GNRAMRSis! iRe 408 isQRirdred wMﬂfEfRAUAt@H@ﬁyaﬁDunt of Her-2
and/ or Her-2 honodjiners.in the 20 datl ent (iire m)deratel ‘%2’%? bet ween
about 1. 14°efa‘2Smléi’ﬂti"eits’ézfc'?‘“fio‘igff‘i’§) s pgaspred Wil SRES & "t"“”ia YWYYEIAP t 0 respond

to a Her- 2imchippgreagentd/ @nsipihe REESPat digntes@ndeicriericour se is likely to be

long. In anot h‘?tf cee[qgglgf)onffnegu t J nlétl%aegrﬁig}é&tdelgit:ngﬁlr b%oiég%ca%'firg@e fr{ilt{'en the

patient is |i espond act1ng-agent an time course
is likely fﬁl@)SUbschSO‘wgel ﬂliﬁrﬁmnfmoﬁﬁfrr 2eprdicng hemodiners Weereiniblip eyt dfier - 2 i s

high, and ghe aﬂm ngvmmﬁergis R@Mlmgﬁ(e%n%&ﬁmi m@n th@&tiélﬁ%ﬂc}@p of Her-2

honodi mers to Her-2 he atle(E kely to respond to a
Her - 2 act i RYy Mduiher 55‘1"18’)’6‘?" ‘P‘I‘fé‘ gt*‘lW’?b’ EBrEE a7 'OT’H?%? V‘pfe *5e0hg. 1n anot her
erTbOdlﬂT'enteml:ioﬁmi::li‘te1haﬁﬁldﬁttw1mfmoﬁbﬁtc12 high Hei-Dind/@nder2lvemadimernindddw Her - 2 di mer s

i's high, t g'ﬂ rcg Id?orﬁle er Za;ctla(negt %ent) an oret%tppatt?ntlh saq? H%I;n_e cou?‘%tllnng agent

and/ or the RS Ter asp ect’, the

i nventi on alsmele amdtmna thaelﬂdﬂddxpfr@sorﬂ@nmmmswg Oﬁﬂm%ﬁﬁr-adioge@wmsect with a
Her -2 posi §ie, s@RG8koliSiek] kKel'y to respond to treatment with a
l4er-2-acting agent. and/or the time course of djsease is | ong. I n anot her
aspect, the inyeistrippmbdinggptsRhmeagrrige ket Rerd 21ddierh e dieeiihyeas! f4°fe course of
di sease |mnaorﬁdkbdb6&iheMé 13 bkadtiednce? 1sﬁﬁk$dsttailwﬁ‘l ERNEHodinkefits, aratdaar aspect, the

i ani 11 cart BUBATD e SURRED vt KT oo ekt e Phteanpepe .
For exanpleenitbfaé Thaderh dctwg agay meobepny Be-wetilpodsit.flosertpin enjbcsitmqng whet her a
subj ect \MEE}QHQ' fa@ﬂ%ed%en‘?QGnéjﬁltﬂgq Jn[s%@slc%d%rgln Fr é_kgll;’l?lg 11%%[':1%&1"]9 age_nt is likely

to have a signif event rising the steps o detecting in a
bi ol ogi cal empagipens. fhe digr-2 W@“&ﬁﬂﬁrte%‘fas‘ﬁz"@ﬁhd%fmﬁlﬁéméfr‘?ﬁﬂﬁ‘ﬁﬁ' Fass@p 1y east one of

1-1erz2 orpcHemmed whPNDEE R AG® aRg). (hRirG0beliAbdd) gkdihas anmpald iof Her -
measured with respect to overall survival rate, time to progression and/or using the RECIST
or other response criteria.
In certain embodiments, a predetermined measure is created by dividing patient

samples into at least two patient subgroups. In certain embodiments, the number of subgroups

30 is three so that the patient sample is divided into a subgroup of patients whose Her-2 and/or
Her-2 homodimers is very high, a subgroup whose Her-2 and/or Her-2 homodimers is low,
and a subgroup whose Her-2 and/or Her-2 homodimers is moderately high (i.e., medium).
Each of the sub-groups can then be further subdivided into a subgroup whose Her-3 is high or

medium.
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52 or Her-2 honodiners to the |likelihood that the subject will have a
significant event. In an enbodi nent, the significant event is a
reduced time between diagnosis with the cancer and at | east one of prinaiy
di agnosi s, progression of the cancer fromone stage to a nore advanced
stage, progression to netastatic disease, relapse, surgery or death. Also
in certain enbodi nents, the nethod may further conprise predicting a tine

course during %Qﬁ(@ve‘?&: I-Eet'gh&h&lﬂﬁefré Iﬁz{:}‘frﬁe 8IS Dhrrefa® t@fﬁ@%éfa{ leverls of Het-D. an
embodi nent, if e anount | east one of Her-2 or Her-2

homodi ner sivs e e”ﬁlﬁ’dﬁl‘m%éf CGW 05“? |“’F§‘Pdst"lt1%§‘ﬁ8f‘ﬂ“‘{e@'€i’é‘l the 4UMOf gni £ i cant
event is tiab aﬁ(ﬂ& I-I%Ubh@ﬁidxrilfﬁs ihes Subhdcﬂ@ﬁd c&ﬁm’b;ﬁed’ e sfaeachnt of thfheryl-l@h- 2 acting

agent. Additi onal nd/ aI ter natl v t nou at | east one
of the Hersu%grc(‘.ﬂp %o ra g ]iSP}ég]’OsPH thgz vyﬁub%roup ﬂ?&e %%ugpglgg%%ﬂ?rt hr eshol d

151 evel  hiigheroimbimert inghefpatiept art inodesietd hehl avialie, Het hexmﬂabfse?cqlb‘s, tsnognosis i s
to be unlifke pa}llef'ntt% 189 RIAHodi %o & A&t g%%cﬂpat /3B aERRt is likely to hatdh @ preferred

enbodi nent course IS neasure etermning the tinme between
si gni fi canipnggimsrspuse;. H telmons pirkse-2 @ad/og fﬁSﬁ% heappdimgrsgp %‘éa“é’é’“ Akherei n the

measur e”e%odeﬁte@rh%q' dnbl k81t c\phebRefe h@ghptﬁénl tﬁfﬁaiam& uﬂhkk@lﬂgreipbﬂﬁo course. In
one enbodi nent, the signjficant ﬁﬁgﬂ essi.on fromprimary

di agnosi s & dasing agef"i‘f‘“@[ﬁ‘b‘f‘?l@'f‘e“é ﬁ‘fea*’ﬁ‘%‘"‘é‘i %Hm%?nccgn "event is the
pr ogressi Ozim%dnmamspme mm;er ofi salgpnamps is gle@ernieh asd, akiudingl ivstbas Bmitdtinn,yet  anot her

enbodi mantthreff su %018?%111" s ﬁg}h y\?er}txbgroﬁﬁstaqgs&g g{o‘&;ﬁsfngghair{em&?ﬁlélﬁ@r y diagnosis

to rel apse i'cant ‘event is the progression
f r om et adtkalitiess teliesoadie megude aithrespet f%qvenahwlé%ﬁ’éﬁdﬂfﬁ%‘ﬁtpmg{eﬁé’“5| gni fi cant

event is ta*ﬂ@/oﬂfsﬂg{h%%%bm Ct‘lEGQEnIIZé%B%FCﬁ’Ed Gnbdbif SRS TeliRr- &idPSLat id N anot her
enbodi ment, the significant event is the progression fromrel apse to death.

In certai rf"ﬂétH%‘B‘GPrrents the time course is neasured with respect to overall
survimal rate, Ir{defmn &;ﬂmﬂi’:ﬁ@tﬁe&&tﬁﬂerﬁﬂdﬂﬁfeasw%hm o'pﬂi}ﬁ}al REEGT Sikehor ot her

res ponse crit § thofésI a(S fidl%cgsedq":érem an% ertain efnﬁoc\lmelbs o%’tl‘ie mvgntm’? E,Q %gancf gpr i ses

measuri ng PPH™ Tpr &4 F S s cancer an anount of
Her - 2 and/:muTudeeme@tshln)amdapmsnatqmémemwntSfmetﬂhmetamdmlosm heg@Mdr - 2 and/ or

Her-2 homghzﬁ?&ﬁhhtﬁxemﬁ%aﬁ@g{tgfflé?@%ﬂ/@tl—ﬁlYh(hﬁtglhmers hersippatient is likely

respon Her-2 acting agent and/or the pati ent has a long tine
cour se. | rromearedp e eptisesdipuefhifshe afnﬁé“tBf%qrt?yg‘lﬂ‘i’f%‘l“eéaﬁ‘ﬁﬁ‘é"‘&eéﬁ‘ﬁﬁieses FFPEs. In

certaign efﬁaﬁ’&ﬁt A8 Rb&eratdi B giSld R, Bstlices abaNCRI | z”fanbl{ eastzz Hanpteefn thd N certain
enbodi nent's h%§$reast?nﬁanc i s. net ast tns t he

cancer is Pagf g &P é"aﬁ%& aﬁf{}‘éﬁ%e}“%‘? ’t? pa&’em St“me C(tlfse Isqq‘ r cancers
sensitive tie@ong-ldﬁ adttecénitotigiestgié tht smovmyoflbler- mmlgbdh@dhe msenn@ﬁlbqit/ therein, the

Fier-2 act Eé@%d‘%%ﬁ&r-@é{uﬁ%en‘?%m? he ki plgccﬂt%%nstl§(el§ 'Eboémcng 1 a&ﬁ{ct ain enbodi ments,

t he Her- 2- trastuzunab Her-2 acti n% agents may be
used. In ceewbpcamwtae oRINQYBYRL ler-Hin highrsthihe WOL‘PWHQT'? BonpdiretiaBdor %y certain

enbodisment; i, @MNeCRRIRHnRlto HBLZ »% DO B Gent B |iKEAG WsBehd td AHEer t ai n
embod nenta?:tmgtagglt g}%ltjtnhg tmoag coll_fslé ]‘;%lkely to be long. In another embodiment, if the amount
of Her-2 is high and the amount of Her-2 dimers is high, then the patient is likely to respond
to a Her-2 acting agent and/or the time course is likely to be long.
In another aspect, the invention is drawn to a method for determining whether a
30 subject with a Her-2 positive cancer is likely to respond to treatment with a Her-2-acting
agent and/or the time course of disease is long. In another aspect, the invention is drawn to a
method for predicting a time course of disease in a subject with a Her-2 positive cancer. In
another aspect, the invention is drawn to a method for predicting the probability of a

significant event in a subject with a Her-2 positive cancer.
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honodi mers i s nmeasured using an assay capabl e of neasuring and/or
quantifying an anount of protein-protein interactions in a sanple. In
certain enbodi nent, the assay is the VERATAGO assay. |n certain

enbodi nents, likeliness to respond is neasured with respect to overal
survival rate, tinme to progression and/or using the RECI ST criteria. 10In
certain enbodi nents, the nethod conprises neasuring in a biological sanple
fromthe subje : o di mers as
wel |l as the an%%%tlﬁﬁp%% ‘%a“ﬁg?ya%wﬂgnhﬁLdgmgﬁgﬁgﬁsbﬁaﬁg?gﬁﬁalf t he anmount
of Her-3 awi prengesndBeingimgit mith & Hes2 pitighacertielikely fehaynt S@fican &epi kel y t o
respond '|[ Ocoﬁlﬁﬂ%d@ﬁe 326p§-§ft {aﬁ‘@ate%&%rlﬁ a &Bﬁé:&ﬂ sa‘hﬁbﬁ fﬂﬂa&h&'ﬂ@e&ﬂ’@ﬁan@er It}@ng time
course. In certa

nents the bjolo e co S8 FFPEs. In
certai n 158MYBH ﬁ‘g??f‘é’“e? H&r-¢ ghjleshogo ﬁﬁ%g?fﬁcoﬁa&fl‘e€53n@ n certain
enbodi srent Bor Heh@ hlahi@iasds t6 ardieslihom! tmethasibrtivall hak a sipefidanteast. cancer may be
an early stage adj. yvant C { S sensitive
to Her-2 aciti rllé an af}mebba%;medt Y sbgél}ﬁcgt gv%nt is ear@ﬂxiS({ tinmg%étaveﬁ cha?[nos%%ntﬁgi{el_ler -2 acting
agent may deccomd abfr:astWeo@g@nnsdlagn@wwmﬁi@rofd@%wrﬁm daeptedertoa | n certain

enmbodi ment §yre hdiancEiediage; ,ﬁ;grré-;n& tag\@mmtfca;séat;@%ﬁagzeumg@y OZQAam ARGEAI N
enbodi nents, an anpunt Her-3 honodi ners i s pmeasured. In certain

enbodlnenﬂ?”mPﬁémﬁﬁﬁﬂ%wh%W“mEPMBﬁWBﬁﬁﬂFWﬁ?§€¢§mﬁé3§ﬁﬂﬁﬁeﬁ§wﬁg an assay
capabie OfwMEﬂﬁMﬁ@ﬂﬁmﬁﬂdbﬂhnquaﬂt|fylng an anount of protein-protein

I nteractions i rfn an em%nrpl ent ltl th eam unt of l1e atr[basto gefl?he Herg r %%mocﬁm&t:rp e .VERATAGO
assay. In certain EiRD0YT e ﬁ Aede f'y° Ad 78 nBasured with
respect t ois exertabil belowravi ravallresmad l@yel tthermmtf“ oanp«rvelgrlset% henubadt bss usi ng 25t he
RECI ST cri ltlk%{y t@respo d to the ]-13[12 9&1';1% Qéeﬂ ﬁ(ﬂﬁ%ﬁél%ﬁﬁ/@ 1a[térﬂ%véﬁﬁﬁ%nﬁ%f I ses

measuring in glca fromthe subject's cancer an anmount of
Her - 2 and/%?mwﬁﬁoﬁ“ﬁ Wﬁﬁf%@ﬁ%ﬂZﬁﬁéW@PﬁsFF¢@H%°%W@Gﬁﬁ“@F“P@ﬂmE and/ or Her-2

hormdmersm\tesm@mdamh@hyt the@bld (dvelEthe subREs pkmosk Ranbd hakdd ©@gingal sanple is
further anahéif for the amount of Her-3 expressors, wherein the Her-3

expr essor s b22%dB2% essi on of Her-3, Her-3 horodimers, or Her-2/ Her 3
het er odi ners. [fa jréferdrmbntimof, aHenee@mm:lﬁmurddéawd@erhmn@dhermes in the patient
| s moder al gyl %%c%nqveala% AEBHRL o paltl5 &e@@é%tﬁ%ﬁﬂﬁéméa%urﬂa}&ha then the
patient is ke respon he "fer- 2 act i ng agent or the patient
has a | ongprediqhiie efovkeibe 2 p@isavies seRg/Llimg foush & Cﬁ‘ﬁﬁ’ﬂ’i’ﬂd”’tﬁ“ the pieifiRd/ or Her - 2

honodigrer Sevk:f 1stt]k]3q)rnf§?ésh§mmﬂ FinfRORLALR! 1Y ddAinOR 2l tidam¥Rime of Her -3
expressors. i . | ow, n the ga ient -2 i.S unllkekﬁﬁto respond to the

Her - 2 actﬁﬁﬁ‘ﬁ@%ﬁ?méﬁgfﬁWgTﬁ oF PUAPY ARgross QI et diie. In certain
enbodi rrentz&cthctrhmbdml@dnqgws‘@hiﬁsanmbxe isatnpedraeen fdnbPisnary diagnesittai N enbodi nment s,
the subj ect, r. I 8 ; ] the breast
cancer | o Hepgdl Affer o RngRThe SARERR bl BERABHBORIRAALIRRLE. (1%

adj uvant) cme@asotdeatarie@rothe@mboémyntdhwuf’@aﬁe@ﬁt is e pregipRsfon to Her- 2 acting

agents; rmYmé?ﬁtaﬁp‘ﬂ&eng rt@lgl-apﬁsln Ml@genn%ﬁl%ﬂg thd & itdRkt evendC thk PBcRERAL MaYy be one
of the agents known and/or descrijbed herein. In certain en%o di nents, the

Her 2- act i rfgoﬂarg@?fe tq death 1 63rigip SRRKIMIE. BeFpesonrseREGHRTE Nt roene ‘assay is the
VERATAG 1 )ovasis alyvival RteCOid talpl"cbgleﬁmﬁdhcm&mhfig thé RREKT oeskser tegponespend i s neasured
RECIST oftteri o oSHH mioa i i noglsl Fammods Mea D QP RREH I AEELE, T 1

created bydeWﬁdﬁn@wgaumemmuﬁéhﬁﬁa@krﬂmﬁﬂawwm@@sbﬂmmmuﬁ&tmemvugubgroups I n
cer t ajgn er% allmg%rzLmdmgﬁ;g%dﬁm&regmsh@mkmgﬁe@g i@l «f he patient
sanple is divid Into a subgrod patients r-2 and/or Her-2
horodi mer gePende G Herahagting %ﬂb@‘ﬂ&ﬁ‘ewﬁﬁg@a%‘ﬁ“@%)ﬂf&? g2 honodi ners is
low. In C%Hb@dlﬂﬂelm@dio%@zeii§amﬁlé'l:%m|8h@bf"m)§ TR cHHRGhBMindnG, i ybdad into a a

subgr oup whose r-2 15and/ a r- di mers i.s ver q gp and a subgroup
whose Her czncarnxa Szfst (iqg(i.er cex’tam Qm odlmentst reast cancer is metastaiic. In othér

embodimetns, the cancer is early stage (i.e., adjuvant) breast cancer. Or, other cancers
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honodi ners is noderately hight (i.e., medium. In an enbodi ment; the anount
of Her-2 and/or Her-2 honodiners in the subject are conpared to either the
very hi gh subgroup, the noderately high subgroup, or the | ow subgroup. If

t he amount of Her-2 and/or Her-2 honodiners in the patient are noderately
high, then the patient is likely to respond to a Her-2 20 acting agent
and/or the patient is likely to have a long tine course. |If the anount of

Her -2 and/ QJs1tP§L I-Fzr—E'Qcmﬂ'% abdnfsSn Cf& Be hbBGoRAl h?lmted@&@m\&ﬁ'{Bl'erb'a&th};‘aﬁenl ow, then the

patient is un espond’to a Her-2 acting agent and/or the patient
is likely g bhawfalegmis#mtwnnénefdﬁa%@bodlmems thy Hef&r?a?%é’ﬁeﬂéﬁbodu ment, if the

amount  of tﬁgnm%a@mﬂbmérHéenaaml@@gmdmapus@smdn the patient is moderately hi gh
and the anmpunt of Her

ressers. i t atient is 25unlikely
to respond to f“rféml—lé?“b?d‘ﬁ‘&‘?? ﬁ&arﬁodlgh‘:tf?[ﬁ %?&gag{]rﬁg% E t“la%ﬁ b B Thort tine
cour sé. | mnamobheer-2aniodinee ttmeadufed tiheertammmduuﬁﬁnsl-ﬂéq’ anz)uamﬁﬂw2 Her - 2
horTDdl mer %'IOIROdl Qfg iSFI)!%%JU%QtU hgsaqusg)eé £E)$J &fr@ismg%n(gor qn%tigr%lémzmmnt Her - 3

expressers I's en the patlen respond to the Her-2
acting agexfit)m@ndﬁ@?m tnkpeacieps ingrpempig de %I'*Piéﬁ’@bctdi‘ﬁ?ét tearEdstfn certain

enbodi ”ent\sERATkAQ}@]HC%eIB c&famse%lg&fuﬁélﬂshﬂeﬁnegd' 16 8 fnd fsidBsufel @R resperc| udi ng,
without Iimtation Of qur subgrups, five hgh{%g Sﬁ:épls .and si x subgroups. In

certain erfbBFANEHYYal s KBF foRseesiiy PdeLsRgt ¥Htirse is measured with
respet to ovenakhmﬁummuMﬁmSmanmmmﬂbmmnmmn@mogmﬂssmOMgaﬂﬁhmkfﬂslng t he

RECI ST cri Beeslgz iSes Icarr]:ce(;grl; ztui%ugt 4 E{g ?z(n%%ﬁ;g&g%%ﬂﬁaﬁ weqlqgtht@aﬁoﬁt &cting agent

i s trastuzZuna certain e i'ments, the predeterm ned measure
is an optHﬁaﬂamuvékuQUEMnmmﬁwhm¢n@ﬁﬁ@$@@tﬁﬁﬁﬁap%%¥é@%ﬂmﬁ@ﬂ@ﬁﬁ’5and certain

embodi msnt;ﬁghotﬁwéthﬁepak.&vgmkelpfe, r@s?@hdW@@E‘Hertzoac!:ﬂﬁca';éhﬂﬁd%mbl Pisnthitat are
appr oxi mat e f he anpbunts nenti oned and di sc

ose in. ln certain
embodi mentl&ng tt‘ﬂ?é"‘&%ﬁﬂﬁ?m‘&fe”}h@ﬁ“m?“%tﬂ’d}’ﬁpg%ﬁa“? W%ﬁﬁeﬁ%& SRS subj ect are
S conpar e@nib@dntnﬂﬁs thpﬁdbjwﬂ s @O breast Jandehén c&ﬁﬂbl&ﬁboﬂfmeh{e,rtheﬂaraﬁtdérmér Her - 2
honodi mers in t e(fgl ient are ¢ Lalen }he patient is

hi
likely to 't BspEiY eﬁ“?%?“ﬁ”ﬁ@f?%ﬁ”mﬁéﬁgeé (%XmQLgmﬁat ént"s time course
is I|keIy(m@rhmuhnmgnw¢m}anammemasmbmdwhembmmmﬂ bh@mamgnmﬂhﬁﬂmﬁbr-z is

hi gh and arCtkh Eﬁpxlrl%lbe%tl mﬁe% ﬂ%@»@;& %Iﬂﬁd(ﬁgﬂé&{ereﬁm% ée@tﬁiho of Her-2

honodi ner s Ren t he patient is kely to respond to a
Her - 2 actWﬁ@ﬂ%ﬁéﬁtmiﬁ&ﬁh%ﬁﬁgﬁﬁ@“ﬁﬁﬂﬁm§6ﬁrse is Ilkely to be long. In
anot hgr enbodi MRBkain dnfboliien@ AP MAdunadf Hele hofnddBnehiigheamutell. tnhertadrount of Her - 2

honodi mers and/or the rati onodi hi gh, then the
pati ent i§“%?£@?§s%%aT%?b%ﬂ%ﬁ?kxggﬂﬁw“ﬁméévﬁggméﬁ%%ﬁwCﬁﬁ %PFthe time course
IS IikeIyrﬁﬂah&ghﬂmgmmmnym@muhenmaépewmpnmhemhnmamtm@mmmﬂ©v1des a net hod
for determ Sk reaﬁn ,ﬁt{n a%sa?li'sqheef%l{/%? @EES ﬁl%eﬂgﬁétﬁ%yﬁelﬁéﬂ%ﬁesk s unlikely

to respon& acting agent and/qr the patient is
li kely totham@n®BQWGWFdwﬁh@ﬂ@6d@@@MUFWVwéﬁﬁ%Pﬁe@ﬁﬁ&ﬂ?ﬂ%ﬁ?@b“ﬁﬁé met hod
conpﬁgsestggggg§rggﬂhn a biol ogi cal sanple fron1the subject S cancer the
anount of Her-2, wherein if the unt of Her-2 is

EML elﬁuglect IS
unlikely to reRiF6man epotimsa.tsiretiaf £HmArRes mefsupiee in g pio é'cﬁ(jaé?ﬁe and/ or the
patient i Shdsul§edty cdnber Bamsouar & Ber-1 arkdionBercvmsdimerds iwheeint ifthaanpuefdr r ed

20embodi m:m,tr-ﬁ hnalfortl?{ei!:k? ﬂoztﬁo%%eirsq mék ?a'{]etly 1!1151 (E.g.,aﬁetd%%")l,qﬁelﬂ the biological sample
is further analyzed for the amount of Her-3 expressors, wherein the Her-3 expressors can be
30 expression of Her-3, Her-3 homodimers, or Her-2/Her3 heterodimers. If the amount of Her-2
and/or Her-2 homodimers in the patient is moderately high and the amount of Her-3
expressors is high, then the patient is likely to respond to the Her-2 acting agent and/or the
patient has a long time course. Conversely, if the amount of Her-2 and/or Her-2 homodimers

in the patient is moderately high and the amount of Her-3 expressors is low, then the patient
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Any met hod known to one of skill in the art to be useful for determ ning an
anmount of Her-2 expression and/or Her-2 honodi mers, and/or Her-3 expression
and/ or Her-3 honodinmers, and/or lier-2/Her-3 heterodiners can be used in
accordance with the present invention. For exanple, any quantitative assay
that determ nes the anpunt of such expression 25or dinmers can be used to
determ ne how nuch signal is generated by a cell or cancer, then the signa

conpar ed tQuEIh@ly% Q%Ld tg%@feﬁﬁ %né&eﬂtgﬁ‘d@{@%&ﬁﬁﬂﬁaﬁ%ﬁﬁﬁe Echrnglfa ermne a
correspondence between the two assays. Su i ncl ude, but not

ch
necessari | §Frpi8 empagimeaty, t{“‘bb‘OIW@\‘W‘B'IQET“WB?S&%IF%WF%‘“ qﬁ}bﬂﬂi}“@%ﬂ‘ée
Conpl enent amajean; caddek iP5 dahdey lilde@ad ¢Mdmﬁawe b3t Ban@@ﬁstlﬁdtaﬁtaﬁd”rbﬁdl ments, the
anounts ar Erm ned ey ¢ont a t| n qbb togn caI r’r}))tllerc;“rceqm a subj ect
with cancel™ ’e?s A PR RO B i T AU RS 'S5 eCdf ar attached thereto
by a ct eavalsploamleltm!dag?‘eacmgaatsohaeavmngtomﬂoflsﬁemhéh@mg tig Hek- éa«laag%em
I nduci ng- ”Rhﬁ?e n@m}m ?ﬁ%b\plganya e@tﬁ{bemgmm%tcerfgﬂle%%wuﬂémst ﬁ’lgHbrS rel eased.
Figure 1 provides an Ine o an FFP RATAGO assay vvhere ti ssue
sections af-ectipg sespt lf(‘faé‘ﬁzwali’ pagtain sarpesimenh HY atsiein e VEBREACE292Y- It 0 bind to a
first antibagy e:lﬂ@ddtnﬁhﬂtsalk‘élhlﬁﬁ\f@@ﬁrohd'h@Hl@:isﬁ\l@d ageRipedtdeptal aGviag g, CUtting
tool) and a second anti g Eﬁg’ o a detectable moiety (ETAGD (second
panel ), phUPOLPRETRTERYYH ‘f‘%t@e SVEH&9 nduci ng agent by light (1w) (third
panel }J§ el ect rdqnbmmebmuodsmnarzairedeuarmriedmhaue'rage(ag)l by fieximg patip@tnel ) and a
readout of t r nts, the
bi ndi ng cosr?r%l ﬁsnﬂ% aﬁﬁggpﬁt pgmé%\(}ll) gugppbﬁgggg% "dg"ﬁg‘éﬁ |[%glb P%P%lep EnE‘I—|er- 2 or
Her-3. | n ieérecab haghhotintempls is dtidedditeavberguant eentantpse H@-%ﬁnf*(eﬁ ng probe do

not both b HRedimaeR h?g]ﬁ'én@@@ubg:loﬂp Rsd ﬁér@ aﬁm MRBhsdimded is the 1bi ndi ng
conpound is within an eftfective proxim:¢t %{j‘ he cl eavgg\? i nduci ng noi ety

of the cl eHVHAGAIBIHES TieiEaTRyEp ﬁd‘m‘ﬁe O SBREPUR MEE EEt he cl eavabl e

| i nkers so inkat Hértneaoniadixﬁhermsarerym@g an8 a hdpreaseithse lia-2kodarHsatn enbodi ments, the
nol ecul ar ta or

Her - 2/ Her - %" g'tméer 0% "0 era th% ﬁoe £ “{H 1 %m ?qﬁ"eﬁl?é eanﬁpnt%?n‘qt he mol ecul ar
tag rel eased/or lfferi-ilémmﬁdlmomsslbjmdkeﬂpmmﬂ1@6]%#@%5élgals'é’gwmﬁént Exanpl es

of detecti Ig&eﬁte[)hiﬁéh sg é{lpad?tiffé%swaéﬁbgn&fp H‘@E%E’xtﬂn@&fﬁt 2bib@letder -2 and/ or Her-2
honmodi mers 1s provid I n commonly owned S. Patent Application

Publ i cat i o*wmelmerz@e@? Pf‘i’%%@"’i"?ﬁt‘é‘? pigh- élteé&ewiep\éf lé‘?eéfﬁe E‘?SHOHC' fedlendent j rety

her ei 1o A@tuﬁgdgaftaaﬁﬂdra{e@g;émqance@eo el lohPtiBaSE. eft@etdwnmb,memzr kers such as
Her -3, p- 9091[1 tlvatlngthe

O eavage- i RAGEIHF WEPURSS intepu PR ERERYdur don e pan whELH 5
enbodi nentsspotdie a blenllictigg porpeim theppesi if lilch th Javbi ds tlaw klarse? or Her 3

epitope. I n Cen} gl HRRRHIRN fs arldlft Pl ABLAAFRAMAGEAMRGSCS. an ant i body
or 20anti gen- bi ndi ng gnent In certain enbodi nents, the binding conmpound

speci fi cal naye%iswwéeréfe'm@ god; thepaeantisf H%Ir3rf@i”§§5?fé’38fghéhqqé'n‘e Patigntijand bi ndi ng
Si g /e 24 n ﬁgﬂ:keﬂ’s'@r&ﬁﬁ%@‘iﬂtﬂ@ﬂ@r&acﬁh@@g@t adionge §@i@ﬁ1<ﬂbﬁ‘h¢h&iﬂﬁﬁﬁ’d05:@§ ta Her-2 ligand
an or a r

t d d dth
1 eavi ng o BPAE T G il o SpouRE amar P e g Tope.

moderately high and the amount of Her-3 expressors 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 number of subgroups is greater than three, including, without limitation,
30 four subgroups, five subgroups and six subgroups. In certain embodiments, likeliness to
respond or time course is measured with respect to overall survival rate, time to progression
and/or using the RECIST criteria. In certain preferred embodiments, the Her-2 acting agent is

trastuzumab.



25In certain enbodi ments, and as illustrated in Figure 2A show ng
measurenment of Her- 2 total using two different anti bodies, one with a

cl eaving agent and one with a tag, and Figure 28 showi ng neasurenent of
Her-2 dimers using a single antibody alternately attached to either a

cl eaving agent or a binding noiety, the step of neasuring the amounts of
one or nore Her-2 honodi ners, Her-3 honodi mers, or Her-2/Her-3 heterodi ners

conprises the 30 fmaakd¥ Qfcnt he one or nore
Her - 2 honodi n'e%sgemll‘Wé)\??“r?%%rgg)mg&%r)en.“g?w%ﬁ[{cl%%nfggmlag in Flcgure 2A, and

ant i body &rifIEpigllyac digjos E?I“f‘i“éc?‘ﬁl“ cgbpqipeys e iyenloRfra A 9 each of t he
OnehHer - 2f medma@rssnar gaghrdineamb fhgalﬂdh@{@%ehtaiﬁthalsﬂ&s&aM&ge%dd nduci ng mmd ety
with an effective proximty:; e or ndi ng conpounds
(e.g., antTBoys s '?ﬁ“*ﬁé'ieﬁ'“ﬁ?'ﬁg’l‘lr%% 2?%59%{5% g%ﬁmo PEE l?llgsﬁgﬁt % second protein
of each ofcotmheedon ehe Optima2 Bxoff; Molreamiian o PHd-Grrodlerer-8 horsdatersthie each bi ndi ng
conpound ha?engyr?h@( or dgra h%ﬁ"“\eﬂrﬂﬁ é) Oﬁt lgﬂigeﬂr t@k&q?oﬁg'ﬁ)q ﬁeFQE&:‘hE by a

cl eavabl e T ne or ‘nore nolecular tags attached to
di ff erent alsmﬁmdr‘vgﬂ@@#ﬁww churtees iehrebdme WapdbatpydineRaifd¢t eri stics so

that upon SeRakLALILAMNs KR, SGithHnobRGBHE 201 et Lk ti@kﬁdbﬂgeraonpounds form
di stinct peaks in a 55epar ation profi l é Q9) &y}%ng he cl eaV| ng probes,
the bi ndi AGPEGRFS HYEZ A hndeorEntr "f?gr eSS EE? &38R Nat ¢l eavi ng
pr obe® speqi/bi thadnheiotisdid liked, th be Bhg. prabueérrsbafimdnh éf tideimonthdid@diisrer s and

bi ndi ng qung?i g] 91@ a:ﬁ(pu[%ﬁIffﬁeg?!mn%dglie%%flé/or tltie rgtm%gfﬁer}q hB&S’JugérP{% If%t2§she Her -2

honodi ner s &anid kages o I'ng conpounds are
Wi t hi n t hehighf tﬂler:ttm pagenp isoikélniotrgspefd ted Téaxﬂafg@glaa@mﬂhgthﬁﬁmémués isof t he
cl eavi ng RiPP&HIQ et hat nol ecul ar 10tags are rel eased; and (iv) separating

and identifyi n(r:J {he rel eased nol ecul ar tagé' to determ ne the presence or
absence or t hetcpiEsEsPett thayaveplgnpovishRT IR Y determining ywhetherd subjpds

enbodismentygih i«tehzeposm;eepca@a‘er TeAKI mgspblmao amamt ®itlof H@ma:neg agemifaBd/ber - 2
honodi ner s, (ghemrr% § conprises the

fol | owi ng léetpéb‘?t 'S?I‘%Py t}%ﬁ‘(?ladﬁ%t"?e 5P “r@e I"hcmq‘m ?Iﬁmglmems nore Her-2 honodi mers
a cl eavi ngoppcbalegpagiif 4 golbpral ampBifiomghe stﬂbcct’ﬁcqymnlﬂmammmnofé&cﬁ of the one

Her - 2 hong.géew.ﬁme %%l?m%@rayfsg& E%j%cﬂé%l:ﬁ&iyt%r&b&aﬁ\{&%fuﬂem&&ﬁx'tﬁw noi ety

with an effective proximt rovi ding one or more binding conpounds
specific fféﬁrz'%ft‘%@ﬁd“%ﬁ&eéﬁfﬁmd? ik ﬁhﬁf‘aﬁﬂﬁ’é“ﬁﬁé‘)%ﬁe WssRingEsesdhompdi mer s,

such sphhat eﬁ@@dﬁné}hsnﬂb AeGeMRA d,shas&zm or nore nol ecul ar tags each

attached there cl eava g one nor e

nol ecul ar tags @H’éaﬁé‘aw'&oar "?8’?'@ A ﬂﬂ?ﬁw‘&ef%fgr dﬁ%r""‘rln’a%a’hag’\?ém& fferent
separ at i orHechaspastiarangbit ds-29ombdiats, apder Pﬁebaxpa@tsslmndmrl Keedl ar tags from
di fferent thlngtﬂllngl‘g a &R&PE@@; ete%dﬁjnllﬁst daB Qfﬁxlﬁ&o}dgnc@ﬁﬁglgﬁt@;%p n profile;

(tit) mxi he c eavli ng probes |ng conmpounds, and the one or
nor e corrpll@%@sms}ﬁcﬁﬁ‘mh'&taﬂb ReEntithiyg a%@ﬂdb@éef@ pEes e @*&‘I“F‘Sf’fb‘ich EXPEESSIPN r st

pr ot eisns %td&nb@chleaeu?edh@mrm@mﬁm hd1 i QB RQANH QUAL cHB@Chdr kAl |y bind to
t he second proteins of the Her-3 honoditners and such. that cleavable

251 i nkages$iet! copraregiihias ﬂ@*ah&%ﬁ?ﬁfa&mXF&W?M%%‘H@“@FW&| ve proxinity of

cl eavage- ictehddgdnBhice between the two assays. Such methods may include, but not necessarily be
limited to, FRET, BRET, Biomolecular Fluoresence Complementation and Proximity
Ligation Assay.

30 In certain embodiments, the amounts are determined by contacting a biological
sample from a subject with cancer with a binding compound having a molecular tag attached
thereto by a cleavable linkage and a cleaving probe having a cleavage inducing-moiety and
detecting whether and what molecular tag is released. Figure 1 provides an outline of such an

FFPE VERATAG® assay where tissue sections are fixed (top or first panel) and then allowed
"2



noi eties of the cleaving probes so that nol ecular tags are rel eased; and
(iv) separating and identifying the released nolecular tags to determ ne

t he presence or absence or the anopunt of the Her-3 honodiners. The

Her -2/ Her-3 heterodiners can be simlarly determ ned using cleaving probes
and 30bi ndi ng probes specific to Her-2 and Her-3, e.g., a cleaving probe
specific to Her-2 and a binding probe specific to Her-3 and/or a cleaving

probe specj, %1,18 td a%g-igﬁtpo{:’;dy’o\ﬂanga Qéa%ge nlgiucgﬁé)}%@nt ?&3&&%3 4G cEtgné'é%lf AdaThe

invention re Her- 2-act1 ng age Her - 2-acti ng agent can be any
such agentse%’ﬁ@)@m*b?‘iﬂ "BFFé tQf degiefablp mPWYt(Wé“Cé@)t(SQC‘PW‘i PEPtPAPR- B BEPent s t he

Her 2- act i nge a@odtk- lddﬁcmga%em bﬁs«lhegﬁﬁdurﬁbﬂmﬂenar@haw s§RRGsdriag- of 4D5,

trastuzu a pr r d enbodi nent, the
Her - 2- act é(sgg%ﬁgp‘?"gi? ‘}dé@ E‘ﬁﬁgb Qaﬁép‘?f‘@ﬁ%fgéh Pa e.g., Col denberg, 1999,

Cin 'ISher 21: BOQrdi8¢mimnicheBhakhe, bnﬂi%@om;ﬁemd‘unmhaqlcmmg pRGe dath 7. Al so, ot her
Her-2 acti g&;ﬁ%& tnﬁls @Yz 33% 1e£Yal &%ﬁegmga%ﬁsqts l?eeczéze&gﬁg caqgal%fnmﬁg herein.

5Sanpl es cont al nd/ or |rrers or Her-3 and/or Her-3
honodi mer sereidy mt bMé bing theqmepinpe dp erafimembodgrantsdbibe bingne wagownd spi omar ker s

nmay conme fyiaM A whde M@mxh@,tam@fclemgé ﬁ@&mgmﬁwtmglewgm&uIﬂne,ur es, animl or
pl ant tissues, patient biqgpsies or the |ike, Pref gf % ({ s are human
v S 1 rﬁ\?%sﬁ

pati ent saHPYAEE ARy %{?a(‘—i“‘sﬁli'eé?ff&YaEB liplegr sofba the @no i"on usi ng
convertt i onahaid @ctotingute she mdticolbr tigaylcdepere-Onmbdimes a6 dofisdomarspbi ch a

10sanpl e | ﬁer E%Eyhet?md’mlers ar S; e%ﬁt lSa dlg?gulgﬂﬁg}r S&Q%‘oﬂ?%\? ’tag deqeage% éf;e I's provided

in the follTow n evens 7, Theory and
Practice dﬂerﬂlmmmné/at Héféommpmege preisuty Ehdniples pf defeptipstodHer;2 Wdi nbur gh, ;

Pear se, 19&@59)' f#ﬁééeg&%%taﬁtkl'éyz anynﬁﬁéryZ Iﬁﬂlgdlf%&ﬁ)lis'p?(gtdeéﬁrlorﬁlqenty S chi |
Li vi ngst one, " Edi nbur g I'n cancer ous di sease st atus, exanples

of patientUdi P§‘§Ueqp§’z¥ﬁ’ﬁ‘l‘“é)é’b'fqﬁ%(t“ N?a%ﬂoﬁ/@wl@i?s'%rﬂoﬁlﬂlﬁﬂg ergieR it e not |imited

t o, Dbrseastentipydstial & sinOMBitegyC@h B used U iQasu RAGrBIniaieMsudtaorachp- sal i vary
gl and or %ancg‘f @1 The tissue sanple can be obtained by a variety of
procedure " °hg surgical excision, aspiration or biopsy. The tissue
may be fresh oindkrdrerhodimantandgiveirgodicheyibs-indgggymietf cldabwe thenvent i on are

car ri ed 0.0l 82 YP AL BRI LIRS ML XR0raNdRERaAded: i n paraf fin

and a step eara‘f?lnatlonls be carrie I ssue sanple may be
fixed (i. éier3s?*@§feiwaam ppbodisvierbs tie comaMetomatys angadbodpory.  Lee G

Luna, 20HT (aﬁt%,@l?)mﬁqg fragl&ﬁonn bkl bo@inerdt, gle @lnolk &a.lpoﬁmapaaumglymmd of the
Armed For S bnst éﬂ e orc’F\)ﬁ hj% .%X) r%rllll e!dl [ on. Tl edn 88 St %n [D vi si on
MEG aw H | S o NG BT TE Biea R S0 B8RE The Armed
For ces | nsbinpaibéconfprifat Held-Digpandahdancidd-lghor tcotan dhﬁvbdhmetss il Hi st ol ogy and
Pat hol ogy ’bixﬁr:lgggndggﬁaca%§ thle Qég\jir;g"&o%e Qi];\d E@EM'I@:?H epitope and/or a Her-3
epitope.
25 In certain embodiments, and as illustrated in Figure 2A showing measurement of Her-
2 total using two different antibodies, one with a cleaving agent and one with a tag, and
Figure 2B showing measurement of Her-2 dimers using a single antibody alternately attached
to either a cleaving agent or a binding moiety, the step of measuring the amounts of one or
more Her-2 homodimers, Her-3 homodimers, or Her-2/Her-3 heterodimers comprises the
30 following steps: (i) providing for each of the one or more Her-2 homodimers a cleaving probe
{e.g., antibody 15 in Figure 2A, and antibody 8 in Figure 2B) specific for a first Her-2 protein
in each of the one Her-2 homodimers, each cleaving probe having a cleavage-inducing
moiety with an effective proximity; (ii) providing one or more binding compounds {e.g.,

antibody 8 in both Figures 2A and 2B) specific for a second pratein of each of the one or
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25Aneri can Registry of Pathol ogy, Washington, D.C. One of skill in the art
w | appreciate that the choice of a fixative is determ ned by the purpose
for which the tissue is to be histologically stained or otherw se anal yzed.
One of skill in the art will also appreciate that the-length of fixation
depends upon the size of the tissue sanple and the fixative used.

Generally, a tissue sanple is first fixed and is then dehydrated through an

ascendi ng n%oqg qumgélmgxls %Q&Qﬂuﬁ e:adh@n“ullé Jo@nE&Jqd %Qn@mm&qec\d\faztttﬁgspar affin or

ot her section tissue sanple be secti oned.
Al ternati ve@mﬂﬁa(dm@h@rmy bls%@?al"th*ﬁ linkrecrand giglathaily ong & "Ecr'i“em%lé“t‘:'{af B#s obt ai ned. By

way of exapRhed to i rehd bARINE SRS hMEA1f@@n@9ﬁ%@&ﬁ@az@ﬁ&wﬂd’s@@ﬁﬁt&@& in paraffin
by conventi onal nethodo%gg cor 0 cogwg on%l technlques descri bed
by the refErEREREOIEMEY e BEYE! @QgﬁﬁF@?m OPLISPFPRE T8t may be used

i ncl ude, tsu;ﬁaraabseprmfaé (liih mixir@dhe-cBBving fdrahes, Babaping stmpoBrdeland s orgred Ti ssuenay.
Once the ti Ssé'lom ﬁexess c% tha?cleeam?ledroges spe‘é::l? ﬁ%ﬁ(ﬁ’ oeﬁrgg%tepn% oﬁtﬁgﬁércﬁned by a

ni cr ot one At 0 conventronal ues. Sections may have a
t hi ckness homoampramg!émfdmmrarbmms smehnﬁeeély m“éfodhﬁsseft%d Bl okthidisyd ni crons, and

pr ef er abl ¥, 8qil Bk GGG S E‘[ezﬁraﬁ@-ﬂ&%@gf dhd R RO ouris TeGFi@AShet O about 10
mcrons. In one aspect a section have an area of fron1 bout 10 m2 to

about 1 creffectionprexigify © %%‘@ggé’éfﬁ‘%ﬂg"ﬁwfﬁ’é PHPREE PIEPPHEE by several
st andar d Wﬂ&Bﬁd@wmﬁ&ﬁﬂ@bﬂﬁmmﬁm§hﬁd@mﬁﬂh@&bmﬁﬁmunmkudau@bmwmammwnot linted

to, silane el atin_an ffl n enbedded sections may be
attached %?FFPV@FVC‘ﬁg?é@ﬂm %ﬁﬁggpgn oPn%ﬁldes coated with

pol y- L-1 ysi ne. In&rtpa¢nafofiimenth dis she efmaseidg ts aphatsefipreddingrg Hat eri al , the
tissue se ttn%%er@r}?ex ?ﬁﬂ%d%ér oﬂi@&’%@f&F 9]‘1&?&;51:!“%&9{:0%%&%Y&l%@h@@ke;&so wat er

prior to ection o ers. Tissue sections may deparaf fini zed by
sever al cdﬁ@@ﬁﬂﬁéﬁ&ﬁ“@@&ﬁ@ﬂﬁ@fW@?ﬁ%ﬁ%W@@ﬂ@?mdF&P“@%ﬁﬂﬁP@”‘&QFénes and a

gradugl |y igsecen l@g iSQLH SheQne a&mmwmmamlme@lmm@m fNg to
conventional tec ues descri fer nces rov i.d d above.

Al t er nat i \Féqa‘ﬁi‘ge‘&‘ﬁi RS Y ang Fﬁt'é%‘%{’%‘"a@bgeigqu' HE2Mhg mr(f('f)enb'or "§ani c agent's
such as Fbﬂﬂp&ﬁ&ﬁbmﬁﬁmﬁashbusmmﬁnomﬁwuﬁﬂWEWGQEMMSﬁd3i@ﬁN&mwaBW&n tissue

culture c Qnahd eshoqr . convent i onal
cell lysi SL ea’cP' mdm com ound hIis oggilﬂnotl{;![ lﬁla%%ﬁlr @ea&eﬂtwﬁ&%ﬁé @t%}) %’/ﬂ\/l Tris-a (pH

8.6), 0. 5%mle@ekag@amuc@h@1 thgrone S a9E BAeEHIgF tam&@ﬂjﬁi&? aéféfeilfﬁmdﬁgt ors as
requigged) . cofPdunds1Ew i fRGIRbAARn bhaP2UBSics DAMPLRN NpeR@hatdiQfaim@y al so include

a tissue disa ation step, such as crushin ti.ndi ng or

sonlcatloﬁhm?g%ﬁﬁgm&HWﬁﬁ?ﬁaégs F%mﬁWSUFﬂ@H”Bﬁgﬁﬂﬁ%UP#%S“%& q%:opulatlons

usi ng rel easahyd ﬁob’fﬁ;kl&(ﬁpﬂda@ chra@ands) and the dienng mp ik )cosgipas akch tha cBhvise| eased

nol ecul ar t L Yin backgr ound
S sgectlf(')cmgxabmaalo %YSYprOTBI{lé (w’ti{e IE:; 9}4{){9 ?%S\egg %g‘bi Ji é go?r%glﬁ]q

and a si gt use ecul ar tags
that are §p@dkahﬂymdegpgnedEm@mmeé@eﬂeﬁ3@Eﬁd&ﬁﬁ@ﬁhméwﬁﬂd§ﬁ@@?|on provi des a

c 8 nvesni e ntim%g df H’Ie%mdﬂg c&ﬂﬂ%s Lo tdthid Shete RakivaMb i B & cleBGePl@icingonpl ex
mponent Smorrfg‘les of the cleaving probes so that molecular tags are released; and (iv) separating and
identifying the released molecular tags to determine the presence or absence or the amount of
the Her-3 homodimers.
The Her-2/Her-3 heterodimers can be similarly determined using cleaving probes and
30 binding probes specific to Her-2 and Her-3, e.g., a cleaving probe specific to Her-2 and a
binding probe specific to Her-3 and/or a cleaving probe specific to Her-3 and a binding probe
specific to Her-2.
The invention relates to Her-2-acting agents. A Her-2-acting agent can be any such

agent known to one of skill in the art. In certain embodiments the Her2-acting agent is
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25readi |y nmeasured sinultaneously in the sane assay. Assays enploying such
tags can have a variety of fornms and are disclosed in the follow ng
references: U S. Patent Nunmbers 7,105,308 and 6, 627, 400; published U S

Pat ent Application Nos. 2002/0013126, 2003/0170915, 2002/0146726, and

2009/ 0191559; and International Patent Publication No. WO 2004/011900, each
of which are incorporated herein by reference in their entireties. For

30exanpl e’se@ctw gy t‘ﬁ@éx’o@%ns@s@méﬁﬂ@gQEEt%inE@glﬁﬁlﬁyﬁ@ le{ﬁﬁtﬁumﬁaaenpl oyed that can
di stingui sh nol ecul es based on one or. nore ﬁﬁlfﬁ‘jﬁﬂmn hemi cal or optical

di f f er ence¥elafrgdRebofinat the k- é‘i“ﬁ@a@%‘ﬁ%‘faétf’ﬁﬁ‘ap % &%t rophoretic
nobi lity, Godeas, a999y@fgmzr 2 5@ 8, and Shali Pi9b9, tS¥inin p»&ad zaydv opk@bihei ty, charge,
char ge/ ma ratio or n. o ecular tags in a plurality
orsot o risr iR artus Py B b g BE O S BB et oot on
char act eri st i cSamagig cananinger-2 agd&pdicat dandiymed wdoridplierdsiter-31 n anot her
aspect, Wo%%&'iln@lrs a&c%g?*le} B’ng CHI&:HFoﬁlnl E%ul%'i) eq’cﬁtuser@)ﬁoﬁthri(gr?ﬁ]aﬂ J&m@'@rjoﬁcm ar
wei ght, shape, sol éropo icity, charge, ﬁo arity and are
separ at ed wdwcﬂnﬂwf ﬁgwa%%em%vdmgévfé%érewa@@ Hﬂﬂttﬂssr“’érpaé% arsse o "HPLC,
capillary i m&tma@,@wm;@@mmm ;ﬁﬁéﬁsaﬁa@%@TSEIQ;Q@SQFM)r@Ere@ﬁSas@d}@-Sie

5Sets of nol lar t be separated

h t
"ht o i ot | FeEYBHRIS B onsaRE B s a0y SPPLEMiR GUE BT Ehthoy  af o
rel eaed fsampie bitakeht. Mgr beapbipsoind disdical pecitirs) anatencois pervilicdpairtiofovget i on of such
peaks provi %re%ce? %ﬁ?%’lﬁj &g{e &L Rfeld %ﬂf T}Ie apcfﬁrﬁgﬂggfﬂﬂgéﬁ? o1 anount s of

recept or dr e ecul ar a sSWthin a cal I% di verse;
however , f@ﬂr?mw@wr@ﬂﬂevmgwg Edinbuigt: deusea o8P, J@%Oﬂéﬂf"éé‘lu'sﬂéi?’wﬂ hemical |y

rel at ed. F@pzzﬁxﬂ@m@iwrcthhﬁ){vd@bén@i:hm&%e peptides or they may consist of
di fferent conbi nati ons of sane basic buildi n(f;fsbl ocks nomers or

they may be syﬁt‘h‘é‘g?“i’éﬁﬁnﬁfé‘?“ﬁ 6‘%@@‘%‘5%“&%%%‘8’5 g7 HmRict tﬁat(??afqgfér ent
substist Uenfsecgﬁd)w@&uf ¢ ndt (AL, mg:asﬂ,lpfcfsefemvhrys@[ma,rlatgt odomdvamact eri stics. The

number of slinl)nla san‘?}{% %ia or, Igancxigaspjfhe tlssu I})JFB‘Xn !i)e%li)% d;g(? tB( n»gi 1qgofo n several

factors inc separa el s used on the
mol ecul ar }Ir(agt@refsmcluc!eg sn:gwad)wmsmmesmremmt biWSNyThefISStlﬁanm‘Srﬁmhng 15noi eti es and

the efficignGy it eé!ea“fe 1506 GRANRRAR alel RHGBEIRS orfisSuc Ghrig A4 Biche
Measurenents nmade direct a)d/?on ti ssue sanpl es may be nornalized by including

measur enereg kspn Bef podieabedded ip paaftia a‘tdé‘rsﬁ‘éf)gdef’%%ff nagiprais Peesrred it At i ve of t he

t ot alzpcel lisiid sgile ma@ bk heedqueeeraaamé}o:romteh@mmmﬁumg@fSeaargt &eu? ar s gbt ypes
rererre or

of cells in t e, addj t.ion
even neceddhpy’ (gg@ée %ﬁp ’V‘Wga}cog'{fs f.??g'rc RN "'ﬁeﬂg‘saﬂog Og;g ’é’tmeefi goréﬁgel ty in
pati ent sanplesy Ppraaflogycslj’ Ediridny THetfakstos Bivploe dcGodw-dil HW’BJS/CWWY Nee substanti al

fractions o RQEOR! VG 1004, TheAnﬁwMyngmgmﬁyz@mM&w es contai ni ng
pluralities of different bindin conmpounds nay provi ded, wherein each

di f f er ent lgpeiaeid/edsiiio dieriass ndfteiofry. dopet Fr?m%@ﬁlﬂé? ofPaijeloBt t ached t hr ough
cl eavabl e Amdikadesisin iTafabil ®adingloh .0l Miongilca RG] appleiad @l € | i nkage

the choice of a fixative is determined by the purpose for which the tissue is to be
histologically stained or otherwise analyzed. One of skill in the art will also appreciate that
the length of fixation depends upon the size of the tissue sample and the fixative used.
Generally, a tissue sample is first fixed and is then dehydrated through an ascending
30 series of alcohols, infiltrated and embedded with paraffin or other sectioning media so that
the tissue sample may be sectioned. Alternatively, one may section the tissue and fix the
sections obtained. By way of example, the tissue sample may be embedded and processed in
paraffin by conventional methodology according to conventional techniques described by the

references provided above. Examples of paraffin that may be used include, but are not timited
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25and nol ecul ar tag may vary widely. A binding conpound may conprise an
anti body bi ndi ng conposition, an anti body, a peptide, a peptide or

non- peptide ligand for a cell surface receptor, a protein, an

ol i gonucl eoti de, an oligonucl eotide 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 nolecule or stable conplex formation with an

anal yte of iﬂlrra%faﬁsﬁmlo@%h T@&eﬁay‘"@)ﬁce%h&@ﬂﬁ%iﬁ?émbehd@d ARea@spPeef . a binding
conmpound can be represented by the follown ormul a: wherein 13 is binding

noi ety; L ?‘s‘*e‘é“’ﬁqdé’éé S¥Ardomy %’ikﬂéﬁ%g *aﬁ?j“@“%a‘ 'ﬁgWﬁF‘ﬁcﬁfF%‘i“s P22 honogeneous
assays, claavakliga }alng'bh‘&gﬁsbmlt thrd!EBMcrbt& t@ibo@tivel @t rhiodans, ampkeeerdblynk age, and nore

pref er abl y‘TICL‘EjSIK“? a raag%e o?%r bou f m1cro€1%to al?ou?{(leml\c/r%r(;s E%ng zlisﬁg %tsec%(ny gen. The

noi ety dr¢a ‘conpound may have
mul tipl e nohyeow @raretaagfsonamoadhedl m@owliemvalnbcecw, thnla@zg% may pe one aspect, k

I's an int €gk he@[o%ﬂrﬁe@[)y{ bﬁnﬁﬁdaﬁqﬁéﬂlodé Qxaq)r%%s oityﬂae ddﬁ'esggsh@d’lud@rmpﬂé nments, k may

be greater than severa k i's greater t han

several huitHsiedite sitage. gplpn ad P@bbéifsélle WW@%&WW“‘@GG‘O“%‘B@ bEatasPRdo. Usual |y

each of thg ps@tvelyahdried siplks Sidhf gaanbatidmasoRiL-Bimdi ng conpounds has a
di fferent nol ecul ar tgs?b, eava atlcr)r‘6I abil e

E.
|i nkages, and noPBERN ef‘h‘&%‘?q‘sé’e °5$%"%%P5E?H§d§"tt85%g?§y°‘ﬁéf i l%nvent i onal
chem 81 ri edpariifigiteiraadiclydraditswaer paortto adiionif bidmagere Gsposedtivomay hat

spect 11 cal §xiclldich By SvlRogkuiond Gihadd n?eaompgeg%i&éﬂaﬁ Syfhean on ter- 2.

Ant i bodi es ‘speci epl topes are rovid exanpl es set
forth her el gindugiivtdetsentinecerispoiicrhabiimayde ased ewdiding forraepoplieshiiaieni de vari ety

of - commer Cicalibi ViRl biglohees ,am,ae@gsuv@s@,;temv@@rmmmlpmnamr pol yel onal . I
particul ar, antibodies specific E h&f Sct 0 dcept ors are
di scl osed ‘i‘eﬁafﬁﬁgz"‘@é{’e‘éfﬁa“‘ﬂa%mﬂsS“ @5"73“ 5, 480, 968;
5, 81119098, eacMaaimapitizdue aﬁfﬁirelcﬂidsodirﬁmﬁlﬁ:frﬁdzebyissn@fiﬂy6ﬂpmpareld byt s entiret y.

U.S. Pat ené[mn{eh onal.’cgﬁljysis Q&%ﬁg& (% g?@fﬁ?&%ﬁﬁgs PX/{ géﬁf ﬁ)rn?l\%‘?? Pﬁth s entirety,

di scl oses an i es-sSpeci hosphoryla tes o ot ei ns.
Conmer ci al 8. &ehtoNsyides &éh apdpr@edst al@(ﬂg nlallswlﬁ@SGTlémthm@Iabgyml(eBe% lfflesh MA)

Bi osource 1h£ﬁ1§d]1@[@&§5{%9@£an;ﬁ@%&h B 19ay a%)ncﬁiﬂéja thstat g bihackotiasyille, VA

al so provi de nonocl onal ‘and pal ycl onal anti bodi es. C eavabl e |inkage, L,
can be vi r"-t“ti‘h'l”W“ BRR FRARE BPYiFdlRki ng group that may be cl eaved 20under
condi g ons t haMagPai@itagelegs meledet Be medstititptdiniee papilaadk egig reledsedd | on
characteri n%[éc%l%r tgés, itnclzlt?ding (1) separation of released molecular tags from an assay mixture
provides greatly reduced background and a significant gain in sensitivity; and (2) the use of
molecular tags that are specially designed for ease of separation and detection provides a
convenient multiplexing capability so that multiple receptor complex components may be
25 readily measured simultaneously in the same assay. Assays employing such tags can have a
variety of forms and are disclosed in the following references: U.S. Patent Numbers
7,105,308 and 6,627,400, published U.S. Patent Application Nos. 2002/0013 126,
2003/0170915, 2002/0146726, and 2009/0191559; and International Patent Publication No.
WO 2004/011900, each of which are incorporated herein by reference in their entireties. For
30 example, a wide variety of separation techniques may be employed that can distingunish
molecules based on one or more physical, chemical or optical differences among molecules
being separated including electrophoretic mobility, molecular weight, shape, solubility, pKa,
hydrophobicity, charge, charge/mass ratio or polarity. In one aspect, melecular tags in a
phurality or set differ in electrophoretic mobility and optical detection characteristics and are
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rel eased nol ecul ar tag, E. \Wenever a cleaving probe is used in a
honogeneous assay fornmat, cleavable |inkage, L, is cleaved by a cl eavage
agent generated by the cleaving probe that acts over a short distance so
that only cleavable Iinkages in the imediate proximty of the cleaving
probe are cleaved. Typically, such an agent nust be activated by nmaking a
25physi cal or chem cal change to the reaction mxture so that the agent

produces ay e?zng&rbylenew&m@f&u MGnRREGhES nxof@ﬁardagtinbssf%am}ooraaﬁlapavfabl e |inkage
Cc

to effect eavage. In enegus rmat, the cl eavage agent is

pr ef er abl y"‘é‘l‘“ﬂcé@f’fé’%? o Sherp %ﬂi %Pﬁblhé‘f’”?’h‘)@ﬁ%h"hﬂe AR 36dy, that targets
prior to agepa:maihyoﬁrmahﬁaaceloe&va@q)hasgemLc t:c.m eacmagetﬂml apillayte in the
proximty q ecular tags. In such

e nbodi ment &° trochrqmag)graghé/ ma srs_Rcctroscog_‘b éfasegffhasee &%omatﬁ%raph?/n as a

"cl eavage- i ndudkt gf lqutcalaytags are provided thatgzamignciomd gandous bhgls pereaksbecause
speci fical iy, SQ&%QH !@&rﬂﬁlwﬁtem%%@%e §;ﬁcnﬁg[< FigShndid famdﬁ@gfaym bi ndi ng
COprOUI’]dS a w der sel ection cl eavabl e ages and cl eavage agent S are
avai | abl e §u@ptifigtion OGUQHRP%IP@VI"FW%@%B tHaiphitsof fhéﬁwegﬁn?%ww@owwages t hat
are | abi | ere&e@tol‘&iﬁh@rts'l\@tﬂec“‘ai :Bgsawdhm(aaktlméya@wemgauy&mtsb \hewa@;emres such as
hydr ogen perOX|de al so Ifnkages t hat

- en or t
oy Pabi 1 SRS LAl drarea St St et B afPar o "such as
base- l&abi | & peptiksag sy mphmlﬂﬂloétaﬁfabit eondhimkag ebthe damn kagesildigedvbl e by
reducti on, (frlnloﬂ(lﬁﬁslggﬁ- tlﬁ:b Q){esg%(d lgﬁ‘l 'th(e)@ame%gi 1930L@(9& vlvﬁn fof&éﬂf?ges and peptide
| i nkages cl eava speC| ¥ic pr ot eases erences descri bi ng many such
| i nkages HW@WB@@gGW@@h@”ﬂﬁﬂWN%@%ﬂ““%”@999WHFWB$@%FWV@m@F@ﬁ@§m¢‘fC}ganlc
Synt hesi s, tas266 PRGrakig bl Oy degg#amgw{ éeeé&aa&ac%momd\l%wmmdls efsklearaaﬁnson 1996,

Bi oconj ugate_ Tec ues Pat ent No.

5, 565, 324, cmployed; t q‘Icrlf‘ h%se‘é%'b‘g%’f‘o’e%llﬁ’ﬁ%srf&‘i déieFtV“é%ﬁe?S&Bftfé“fé‘I‘ j’éﬂi‘é‘ﬁl e reagent
syst ens nmayoiliks aidpleayietbny with whie tﬂemeenblemmag&are o&x&ﬂpl e, a disulfide

li nkage may bel\/}eastu %gl%]%ren? e%%‘ c‘{Ye‘S i ?m;glesqg X)e fior! lngé ﬁ)ﬁncq osition and a
nol ecul ar tag using ero tiona agent such as succi ni m dyl

3-(2- pyr i dyqamrqun@})@p@lpiamajﬁsge (d@ﬁlﬁ)ﬁa)it are representative of the fotal cell number in

succi ni m dyd s‘ﬁ?ﬁ)ﬂﬁ@-ﬁ@ﬂ%%m@ﬁéﬁflﬂmm@argL%Bp&)ﬁHéﬁYlndhéSQ}hﬁl tQl MaRend SMPT) or the
| i ke, avail able fromvendors such I erce Chem cal Conpany (Rockford,

IL). Di sul'PieEisahtRy e RicFa et Ceehyrosiitn bcptik algksceliuly aptistitoken by treat ment
W th & reddeiogchedgiaphtienSsdiflesafarttbufahly QbY @inpled, whi thyy, cothipiiddisateaptiahr i t ol

(DE), 2- i%wnmmopg ?gnanol or sodi um borohydride. Typical concentrations
of redUC|ng ag "0 ?fect cl eavage of disulfide bonds are in the range
of from10 to a&olcmedﬁlhow@nmdates velaniigabirdliged of diag et bmdipg benpomtds oduced

bet ween aﬂm@@kbk?ﬂ&lQhagh&Qh&ﬁggg%hﬁhg&mﬂBQQOﬂ@&%ﬁﬂ&@&o%éﬂuHgéng the
honobi f unct i onal S ester cross-link |n9 reagent, disuccinim tartarate

( DST) ( avai¥ageethiopgivfiepyagledialagesn Bte nagrstohs ‘ﬁE'"é‘é%ﬁOPﬁPU“EH ceaypbl)! @ka@ﬁat are

suscept i blaad ﬁ}@kﬁl#&ﬁ&ﬁﬁvﬁﬁ\&dd&@ ﬁ&dﬂahﬁﬁoﬁ@ﬁdn@dﬂfl &m(pﬁsdjtm,antib'édym&ﬂ%rl odate at
phyS|oIog|caI ont

our Li nkages t rified spacer
conponent s°HH ‘§Rﬁ%agﬁ%ﬁv o &P%ﬁ %W?%ﬁg ﬂﬁéF@5%ﬁ?T@ o %ﬁ?gmesuch as
hydr oxyl antaagor, epigteip, . ohgd\duhgcddcomyd;lgmuanudphha&g&uclfasla pamee mokiks at 37C.
Such spacelia aCI@c@inQ an 1&%9%9{% em( ﬂlah? 9615&%@ clf‘%‘?ll:)ggg tllr le ng agent
such as ethy1ene succl |n1d succi hat e avai Fabl e from
Pi er ce ( ROER§inprdne qcu’y or sieblsagmplpxpfnagon wﬁt@agéal%@famer% spohtap pHeicded wWith a
sul f oie gremMpimbONRRE £5HRE L bRRAE corlpSRchd fikiRdeRADN R 81RMng GAuRe used to
i ntroduce sul fone groups in a cleavabl e Iinkage include bis[2-
(SUCC|n|nldyloxycarbonyloxy)ethyl]@&?ﬁbne (BSOCCES), and 4, 4-difluoro-3, 3-
dinitr ophmyxlemtﬂ it binding HEENAS) a clEmemmu&hge AR i aﬁcﬂé&dﬂa;ttbg)ns for cleavage

Ibg_gL,\Udgog thgmo eﬁeog%a%%yp h]%z?vglmeb lr%'%eagj may ggn (gx?dap ion- lab:le@nka)ée % nll(gr!‘: on of Tris

prcferab!v it is a linkage that may be cleaved by singlet oxygen. The moiety “~(L-E)”
-32-



30SDS, and 2 rnM DIT, wth incubation at 37 C for 2 hours. Photocl eavabl e

| i nkages al so i nclude those disclosed in U S. Patent No. 5, 986, 076.

When L is oxidation labile, L nay be a thioether or its sel enium anal og; or
an ol efin, which contains carbon-carbon doubl e bonds, wherein cl eavage of a
doubl e bond to an oxo group, releases the nolecular tag, E. Illustrative
oxi dation |abile linkages are disclosed in -34- U S. Patent Nos. 6,627,400
and 5, 622, 1%%% gté%@git 4 ﬂn%&u@*&‘éﬂ%& ﬁnayﬁ@r&mmpmp(rlécﬁ@; thé%r&nm&i v1a2 002/ 0013126

and 2003/01 her eby i1 ncorporated her el n by reference
inits ent¢ifasthe linkasen B14ng pSPEchd ‘S@‘“fF%?’ g Praeeatal ope At N ey conpri se an
el ect r ophogrmnedigs, &SnaW@@;eJtérlﬂﬁﬁlsdvaaithhﬁﬂrédoégrow :ﬂgoaameg@ﬁme&aMen separ ation

of pluralities of | ecul ar are carr, r omat ogr aphy or
nass spect?ﬁtﬁ%th}”ﬂfj’eg%é‘@ Magy g | geve%itg?\ﬁa’@tegaﬁbo tﬁé@ con Oﬁr@}}at e Chem

13: 1002- 10dialitEbBEfren @83 of Windihg coGheumis has :iLcﬁﬁeré_xﬁ&oleaﬂvd tag) ISClePablent Nos.
4, 650, 750; lmga%g(gig.s ';Q&atiéltfgl;ilg’li % ﬁ@%@cﬁa‘?%’g T&é&l&d QJfB W“a?%f' s hereby

i ncor por ate / Teterence In its entirety. ecular tag, 'E, is
pr ef er abl ycoavenagnerchanibttitst e or gani ¢ conpound that is stable with respect to

the active spegi@sanieBREMIaAGHoN, lﬁx‘aﬂ%'c@ﬁlpd@myﬂ@&,sp@ﬂfﬂdtryh.hﬂxt:is foAGdrseges a
det ecti on or reporter roup &

er\MS§ &%\{ﬁ%wt glﬂSlzeand
st ruct ur e. SUFh2s@R AZEE erm’E““ﬁ%i‘sHeé'zn‘B’ft B(UTS&W“ "1 He*Fange of from
about 160 tg&oﬁdﬂﬁuﬁthe?&@ﬂpl%eitfbﬂﬂsherdﬁﬂAethndyecfoeﬂp&iuioys, ar§ readity &boed frm02 t 0 about
1500 daltons. E oycfolmnmlallégva%bqe GO Uindl RUR R orq;%@'?lléx?ati ihg an

15el ect r ochem ¢4 ronogent ¢ Si gna odi nent s
enpl oyi ng ehetcelet, pvihodiys spraidis for@imalﬁwitfaﬂ\m regeiepare dsdospbin &Yy for det ection

purposes. fr&f ﬁssa?ﬁ lvthavﬁ%eﬁds% %@Mﬂssgﬁmﬁ}@é esndr fhidorescent signal .
Mol ecul ar tags within a plurality are select so that each has a uni que

separ at i on'“‘t"f’r‘ié’l‘%tbéF“lf‘*‘sr?’lc‘é‘“a‘ﬁﬁll%"r‘y ¥ %ﬁ?tﬂﬁés@pﬁs ﬂ’ﬁ’iﬁ LTS i t h respect to
the other RRMAESSithilhediSrIB a&ﬁﬁh:bﬁ’s@écﬁﬂc}for phépnEatBs Pes bf pritéiss.

O o By S, SHOP RS FRR BB A SUAER G © 1 rotention

time under 1'on C onventional in the art,
e.g., vol tIagea,amm@ll(Gmrqﬂn,ésﬂslan@psmml(ﬂhmotﬁwé& Vi id movidearpaodymal and

el ect rophor et i G.S&Ragat i on nedium I n another aspect, the optical property
is a fluorescence property, such as em ssion spectrum fl uorescence

lifetime or fl Gheebledilecilnsanieyityallypnyehepigal finkipasseue it nasde obadl of

wavel angt hder2aRiRbemab Yot dEéj‘aﬁie fi‘re UelcesCengRt &H[e@{ﬁ)ﬁl’chyadteﬁistfck wfanescence
intensity. For of .a rali S)éssnay have the sane

exanpl e ar
f 1 uor escenfEHh{ BLF nr?? B (f‘pgﬁ‘[:’?eé?a"%ﬁ"tmgé’éé’ﬁ YRRk ?igc’f"foéene?ur Si“one anot her by
virtue of farmmicgueble dtlept, Lomcltdvachy aQfvatdgeagottizeneraed by the oloevingerabeo or nore of

the nol ec 'Jljl'l?ra]ctg g\%? T ﬁ?lt)rt ﬁlstQAc‘é E@tlh!ittoX]F g@%alﬂ@r{:@aée@l ﬁﬂﬁé lﬁ’ﬁredlﬁ% 9!0%4119 Bror r etention

times, but have uni que fluorescent properties, e.g. spectrally
resol vabl eth@qrheas@g ewbg@@@w%ﬂ Ty¥ratih ach AR pecqtpist be activated by making a

25 physical or chemical change to the reaction mixture so that the agent produces a short lived
active species that diffuses to a cleavable linkage to effect cleavage. In a homogeneous
format, the cleavage agent is preferably attached to a binding moiety, such as an antibody,
that targets prior to activation the cleavage agent to a particular site in the proximity of a
binding compound with releasable molecular tags. In such embediments, a cleavage agent is

30 referred to herein as a “cleavage-inducing moiety.”

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
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30nmenbers of the plurality are distinguishable by the conbination of

nol ecul ar separation and fl uorescence neasurenent. Pref erably,

rel eased nol ecul ar tags are detected by el ectrophoretic separation and the
fluorescence of a detection group. In such enbodi nents, nol ecul ar tags
havi ng substantially identical fluorescence properties have different

el ectrophoretic nobilities so that distinct -35- peaks in an

et ect 1 0PNeLQOLATRE: LOPHHATS: AERALAL R (RORKH ARSmoRET e abl y.

pluralities ecul ar tags I'nvention are separ at ed é‘/
convent i on&FCt’é’afﬁixqufa?‘Vhéif@@t‘ﬁ'ﬁbl‘f@‘@é@i @Oﬁﬁﬁé{?béﬁlﬁ%age%ﬂ‘ﬁﬁéﬁs clefvablp® presence or

absence of re@ucﬁ&ﬂﬁﬁc{&éds@{@%d@}@(\ﬁaﬂ& msgﬂ&iblm 1inlpdsiaROpeptide ifika@¢s cRh @Gk Opgor etic
separation, the nol ecul ar tags are et ect e recordi ng

5f | uor esceRc®edis %Taéesé?r‘?g’“’rﬁc%rd&sﬁ’%?g TIHEE ?Wg%”}jﬁg‘i{}%ﬂ‘ed?@&tﬁces) of the
separ at ed tBIPOLEGSe Gloufdyrn OGREL Sndiiin §ecandivaiot, Jafn Wiyt $ong Nelvuor escent and
order of nlfgr'i(aﬁ{enggls&f195@%102%2@%933 ngcrhm%ljaeggkcgtﬁmgz Presgile@frq(oﬁ!e%tﬁ §)pher ogram .

Preferably, the presénce ncé and/or anounts of nolécular tags are
measur ed b?ﬁt@SNﬁé 56h&4or nore standards as di scl osed by published U.S.

Pat ent Appl i caty gR aRet, AR/ Ij%%«%%aea%k@éagénﬁsyhaﬁﬁwUeerﬁ,sxsﬁ@r ated by

reference in its entirety ure 3 shows an rr%e of electrophoretlc
separ at i o™it ‘h%l“‘FTé‘F'O'?r?rééa“leF éé‘é%?‘lﬁé‘ﬁ'&"ée Wit 4 “H?? R 2B°Y he present
i nventy on. biRtisy @hpdsit@s ar@ifa mmdcelaxuh@rsmgagaernmmaddsxgedaeuodeswgned for

separation b chr to S] Jacteristics
t hat incl u%i‘e inimgd Pjnqi é’?g‘\i/@‘}) tp%) propl ge §$D Fl:cg11z'n§$Y0xch1I2X:lyl ﬁ m(ﬁ’hgnﬂ{)bl city,

char ge, pOi))@JId} lﬂl}hl(ﬂﬂOIUtlhéSMPR)@F the Mgi a\aéab(th fool \@sd@ds Sumh pBigick §hﬁ@ticaf 15 U. S.

Pat ent  ApphLEah) @3, Igpﬁéﬁlﬁaéo‘éﬁéamo\%ve@ty J&F BRYgel Sin bOIGOLRYY at ed by

reference inits entir c romatogr Ri c segaratlontechnlque is
sel ected b‘é‘@@&“b‘?‘f“‘ﬁ’d?%ﬁ’é% %Eie%‘ WEfea dlotpgitqh T Payyaicergglittl{OhRhde, nobi |l e phase

and L he ||Jﬁ&capfogﬂh£rﬁm(§odﬂ¥ra SRS EHide OTYploA! cauchH tdfictb bt ryduoihg mahtemlffadt tags that
may be sep rate m |st| r An, ngl.e operation.
Sever al ?aS?g(S H@?“gjl'dﬁg?i’gs rﬁ@ﬁ“&ﬁo Eue 1588 da? é(g 'Sr use in the
i nventi on hrﬂt@germmh/lhdmngiutdﬁeaemmraamtdfbdmhdmgubra;posma:g@damobeu!deetgect ed (i.e.,
the size O{thm%h&wlﬁ danwa)wﬁw&er%ﬁogg lmgﬁeag&@ﬁn}ae%mﬁdy@r atfigeh 1ol ecular tag

that will be erate assa aval and ease of
synt hesi zi MTﬁmaé@i}If@ﬁ‘ Ricters th@‘fféﬁfa'a?‘ém@éﬁﬁﬂféléﬂ@?ﬁf %‘P“@Pbé’fé? clepyagse used in

nul ti g exe\dltlag%&awfaenoh&w(e@etrmm &nomdaaﬂjuyglmog&mb@md haﬁlg mmgeawat lability,
r obust ness, cost g{ggF ease of era ment at i col ums

A1 PLC
and sol ven‘t°§ta‘“@f‘f RegFT C‘if‘lﬂ" é“aéﬁi‘(?ig%’f SEH r8ﬂ¥é'§° éﬁ'? Ror & ta%at are
sui tabl e flqﬂroaﬂahnyaeggo i iNriy drexl lawimipif 8.5 06r Ss@inplset WA Sublapagersowd de t he

i ahest r eal il Qo> RRARE, IRy U ARNESe enpsmchr@ GIHED Sel ect i ons can be

found in t ture, suc et al ., 1988,
Practi cal ml@m@tdhb@?cmv)&%ﬁwﬂble fhashpieroy R@%ﬂ&d ébaﬂl‘%léwlﬁf’mkkge M I I ner,

1999, ,4H gmaﬁg§ﬂ!ré&lbe‘amlt@'§@ﬁﬂé ﬁgfpaﬂ&%{oblfﬁ]CP&ﬁP@rés@ﬁhkxwér@@tﬁﬁ can@f or d )
Uni versity Press, New York i - San , 301999,  Col unmm Handbook for Size

Excl usi on ‘CFt BHECHIT SHRRF eroveaide ricevapl Swaee aeyle pisieg o-

(succinimidyloxycarbonyloxy)ethylisulfone {BSOCQES), and 4,4-difluore-3,3-
dinitrophenylsulfone (DFDNPS). Exemplary basic conditions for cleavage include 0.1 M
sodium phosphate, adjusted to pH 11.6 by addition of Tris base, containing 6 M urea, 0.1%
30 SIS, and 2 mM DTT, with incubation at 37 °C for 2 hours. Photocleavable linkages also
include those disclosed in U.S. Patent No. 5,986,076.
When L is oxidation labile, L may be a thicether or its selenium analog; or an olefin,
which contains carbon-carbon double bonds, wherein cleavage of a double bond to an oxo

group, releases the molecular tag, E. Illustrative oxidation labile linkages are disclosed in
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and diver, 1989, HPLC of Macronol ecules: A Practical Approach, Oxford

Uni versity Press, Oxford, England. In one aspect, nolecular tag, E,
is (M D), where Mis a nobility-nodifying noiety and Dis a detection

noi ety. The notation "(M D)" is used to indicate that the ordering of the
M and D noieties may be such that either noiety can be adjacent to the

cl eavable linkage, L. That is, "B-L-(M Dr designates binding conpound of
ei ther of {J\gDPafte(t)l{{FBs 62'?450 7 dtla Si6p 220 254 gBEHn@l{Ed@%‘ 21 tABJEICEQBXNQSe a fluorescent

| abel or dye or 5an el ectrochem cal | abel.

Pr ef er abl y200210‘i’1§17é afmimwéé’@am eaglyef W*@éﬁﬁfehk‘ peorparpsddsE B 1 ijEse f or use with
the i nvent,0Q.iig) ude water-sol ubl e rhodam ne dyes, fluoresceins, 4,7-

di chl orof | uorescei ns, benzoxant hene d(}/es and ener g % @éansfer dyes as

di sclosed in t APICHR gl e B BRERLCN MY SRS S5 B8 i hook of

Mol ecud ar (Rl'scﬁm)aﬁmaia(ﬂo!ﬁ@ﬁl@ad’f@khcﬁe“a@es‘ebﬁatioBbfphedttips dfirolecwldraags Beobes, Eugene,
OR, U S Pate 191, 278 7 6, 45, 526,

4,997 928 it oY bé%‘ﬁ gfﬂ%lam%{%"é’y Ere“e’a“e%p%‘“‘t%%ly9§% RV RGN

25: 2816- 28Bi2conRpad Sheab] 3y 00D1918; Giese] 1387, dadeGhamck 164- 168 ant @SB der i vat i ve.
Once each @ ws%y% @%6‘919@%%{1%5@oz%@p@&%ﬁwchd@ﬁére@wc&s&a@y a different
nol ecul ar tag pdol'ed wi'th other binding conpounds to forma
plurality ‘?)‘ffefﬁ‘iehfél“ﬁéf pgRPounds. Usual |y, each different kind of binding
conmpound i s pr @fRAbiar i, B, sggeﬂa@ayhlweter Jombikbidagic Sapemdriopekhilonith however,
proportions nma choi c Qr_a subset of
parti cul ar'esﬁ’e?’igq R@aoggﬁﬂgﬂfﬁggpe&?g/sgllg Oé‘ﬁ%en angthat mc{ludesa{%[% WASF proportion
dependi ng eporiehgougeliheralse,IH rbay veay widstpuin slmmswcwwrlnanmp@i,émw enbodi nent
or assay. rﬁa&mmgeigmtt?m g oﬁt%hqﬁeafz%aqmgme Gkt Gombut are not
limted to, anti n% avidit or a particular target, relative
preval enc eabpt 5ﬁt0t%§?l§§éi09 dﬁ’mﬁ)rEé%é?PﬂPr@ﬁ%ie&‘éi*@rﬁf@P|f‘lf§ef6f‘““¥ et ecti on 20nDi ety
of a ppl eCél'éc@Bch&rﬁﬁai%@re&'@ﬁol' éﬂﬁ(ﬁnogemc 81gnaﬁﬂ@:hﬁ&ﬂtﬁ@ﬂ chipRViGE Bgechi@itgt y, or

cl eavi ng agent, ‘ngr ou that guces an act] abipﬁ%' &3 that is capable
of cl eavi N4 Ed?"é‘é’f} e FPIK eaﬁ‘@e t?‘ﬁ‘%fb‘f“foﬁ? LTSI CHPRt er abl y, the
active speg}ay@%emesateaa@b@mmklgrﬁpem es that exhibits short-lived activity so
that its cleav ' of the site
of i ts gener at e i SR B AR5l Gk o PRI 0 TP, Vet

so that i techemdt¢ristirondior auique gmtgﬁ|pfqp@”a/mﬁhb%ee¢<>gﬁ°éhfrﬁ>éh€b@wﬁr‘i6 of hesgficoxi ity of

i ts cgeat | BRaliln éhe %%&f QHEQ&Forﬂaﬁ)gﬁBmtl MRerdphatiic@éfalatbeMihderssayenges t he
active species, so is not available to reac th cl eavabl e

| i nkages He§¥ien tige gff%ﬁ%bﬁ*’é‘?%@éﬂﬂﬂfﬂ&?ﬁ PAYLQS pvgTiond ¥ edHetEt i on.
[llustrat I\\b&agapdolu\tﬁ PERRE| @%uninngletkebils plingd @ tlearopienic sdpydtiaagediuper oxi de,

NADH, and , zdoﬁ@gxaec %'oct%éaﬁqr dj%rfeye{ggéxmgs@% C@LSnflwc%raggmgs%n@geqn&nbe i ke.

IIIustratlve ive spec cause oxi dat’i on i ncl ude
pol yenes, fbarcetendictise Owﬁlqowmenpe@tenmmaaﬁrﬁlﬁﬂwavelmgﬁwr herd@f pyHeiendtis.

N- CO”iSUQatE@gferglgly tt%rff?:gr'c&@nce ??oﬁéﬂg% iﬂ%re@éagcegrltéhgﬁi P4 QREnpIeERs mBleGilar Beut ner et
at, 2000, Meth. Enzynol

tag of a plurality may have the same ﬂuorescent emission properties, but each will differ from

one another by virtue of a unique retention time. On the other hand, one or two or more of the

molecular tags of a plurality may have identical migration or retention times, but they will

have unique fluorescent properties, e.g. spectrally resolvable emission spectra, so that all the
30 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
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One consideration in designing assays enpl oying a cl eavage-i nduci ng noi ety
and a cleavable linkage is that they not be so far renoved from one anot her
when bound to a -37- receptor conplex that the active species generated by
t he cl eavage-inducing noi ety cannot efficiently cleave the cleavable

| i nkage. In one aspect, cleavable |linkages preferably are within about 1000
nm and preferably within about 20-200 nm of a bound cl eavage-i nduci ng
noiety. M it noi eti es
Gener ot  ng o b b R e B o "0 100 i
of a phot osend¢iayiags of Hileawwerem f{ﬁpaf@@fh’wcé&"c““f?ﬁ@ FPARGEISFIrMRPesisvhi ch a

cl eavage- i BghdGiuR itk infhepr&adte SfbRedeIY LLMvéaliBRAVR R Fh@RVARKhE o ditkage (t hat

is, cleave enouy h nol ecul a enerate, a able signal) is

ot errod t 6oORBRL RET G gl o B GRr SRR B GRd nar y Skill i n
the art w Iﬂhoréee@eegangxﬁ[eaxtdh:agratﬁdmemei (foemtcrawiax quth:slfTE)fttl}e sefaraged pangousid| ar

sensi ti zer orrli@ayonsgﬁ)c%: ? 84 ﬁ%ﬂelatwetﬂaorescen?];nd SRS %h Aor t:lliQ A5R&Y: QESI gn fand nmay
be determ ne modr 1 | routi ne ex erlnen A“ensitizer is
a conpound(etmas alt@émmbvéerpmwcBrdfetabiygm¢seztce aasen@a@wr\a@owsmémﬁbmlaat e, or

speci es, uggald Meéﬁragty%m &sé%mme%’{a@fm%g Aidiosed by BibRinkl 28 pddsed i n
accordance with the invention is phot osensitizer. O her sensitizers

i ncl uded witPHicAor hig- QEHRHEOTHAL- H@‘ihr‘ﬁ}@ﬁw BePrRarated by ASBTREE i AN exci t at i on
by heat, | Fight3 smom@mzmagp;e atkilRirépdtre @ se @@ oalHeAl tap Wadctcodandd With al 51 el ease a
nol ecul e of 5| n Lte(}f 0xyge pmvenpon best known nmenbers of this class of
conpounds |néw ﬁ Pendo erOX|des such as

1, 4- bi scar boxyé‘tltha}lmeﬂqfémhalphttdwmmswnd@ymtdﬁzzi sdyratiOn GyOchromatography

di phenyl a”BJQé@&I%H@or%J@m@QQP&QJa %isH8 ﬂ%‘%‘@clﬁde@mdle%m}.z?é%% Erﬁ?@e”y' napht hal ene

5, 12- endoperoxid Heat I ng |rect absorption % t hese
conpounds ?‘%’1*’&@9@%3 §Y‘1ﬁ©‘1“é‘t‘°iﬁxﬁ}‘@é% polify ?ﬁé“rll‘@eﬁ%Pstqisfl@feé "awéi' #&scl osed by Di

Masci g5 et als. PatéthQﬂ)hceEiExBﬁo |-26(53t/023§55 @&Ehex@lﬁ}ds a&’ﬁﬁﬂ@gdﬁﬁ)’afcr&ﬁgﬁdtsl Bi ol .
Chem 258: 5%9 Z\Qﬁ&g t ” ' I\/E% nz%(rml. 9: 3- 20.

Phot osensi F1ES 9“"“6%”%’{" ‘"’8‘@!1{‘88“ o) ‘r“@&et ’F§F“6’i"‘ Hel PEEENTeS HA%% oval ent or
non- coval eeatunin tnikcags phatcombiile phdsaghidiiyg lihgdrbowed byacledtias sf-agppeditf ofc r eagent .

cut dance T Q0 SAPBELME b0, SHER:(IO AR TG AR AR lﬁyL il fhel:ffn ant | bOCi s as

bi ndi ng agents aré aval terature, el ds of
phot ody nanteretfatapieterpinpihietlil Bgnedniossis soiagigd f%é%l"i' qfé@*“"@%@hpl ary gui dance

25 may be foung: th%uﬂbkm&oﬁﬁuiﬁkags to%@@&acteﬁ"(ncécthemJ)fthe/b@tﬂﬂlty)S% USA 91,
5426-5430; St rte(n% et. al 145:. %97 320

Yart nush ef*!igpied duggiyss of ggep tmoi?3 Y hg‘f'?‘?é‘rlvgld’é &f‘leff“eﬁ)"uge W?’ e Iav;g%
197-252; and cdde Sf syRadsizivg riN@sularBagy B9t a8:4ndidae3 40 a 7l @, be 65e2 TillmBGdsxednd

5,516, 636. y é?t{e%&eé{%hgé }yg:['ngio e%%?r?l?waﬁ%ﬁnﬁrm%@%’%' L?{jén §edsQoPhot 0-activate

phot osensi i | ngl e Rromatic and
nmonoc hr omedfe@tigoni HERS nﬁﬁwmb@nm wdpnang arnckmberafs Gsrt?@l!s,@ulpw 4nd sufficiently

intense t OehR4GR rRBRE M 81 éﬁgib%fo%m%ﬁk unnte@a@m%m@,bletahmatdur ation. The
| ength of the irradiation depends on nature of the photosensitizer, the

nat ure of RrPadediedughatresolptionRepgrtions fai ‘b&‘%ﬁé‘t‘r mgking ppgh %eéfﬁ?‘&‘éc*’&f cfqupdidi ati on and
its dist al’hﬁﬁhefmeﬁiﬂﬂr& h&hﬁ@ﬂﬂﬂeﬁmpleﬂ&g%@hﬂl 1988 eaqpesi rpdchemed rradi ati on may be

less than Bel% lu pmem ?1 h% RRP[%)? &%95 ew Q’%rk! lglﬂl%er, 1999, High Resolution
Chromatography: A Practical Approach, Oxford University Press, New York,; Chi-San Wu,
30 1999, Column Handbook for Size Exclusion Chromatography, Academic Press, San Diego;
and Oliver, 1989, HPLC of Macromolecules. A Practical Approach, Oxford University Press,
Oxford, England.
In one aspect, molecular tag, E, is (M, D), where M is a mobility-modifying moiety
and 12 is a detection moiety. The notation “(M, DY” is used to indicate that the ordering of the

-36-



-38- as about 10 mnutes, usually in the range of about one mllisecond to
about 60 seconds. The intensity and length of irradiation should be
sufficient to excite at |east about 0.1% of the photosensitizer nol ecul es,
usual Iy at | east about 30% of the photosensitizer nolecules and preferably,
substantially all of the photosensitizer nol ecul es. Exenplary |ight sources
i ncl ude 5Iasers such as, hellun}neon | asers, argon |asers, YAG
Lgﬁg::]sv apo %ﬁ%{)fﬁgiee{ufss ﬁfgﬁg asucgé ﬁt ea} ier moi’ety can e aglla.(%gtq§ the rcT@:{ng&g Nnka%olgl um and

t ungst en/ htlaoigeB-Laivel DT @slblhaaﬂs(p@dmmnmmldpf athgr Oﬁh‘@tf@“a’é‘t BvlaM lénofdew ce
suitable fgq; wsg~in the nethods of the invention is disclosed International
Pat ent Publication No. WD 03/051669. In such enbodi ments, the

phot oact i vat i oReiioh ewicysDanevae p dyereseent bpher dYpaieRPEsg HPgdedeCLEDs)

mount ed | nanfb%r%cnﬂuéah@ﬁel Pedrerdlys Dtlm@tewhttdga ERenspldry flwndsqat dyestoof al | the
wells in a 96- hotosen§5t|zers that may be

utilized i'® Pﬁl\é\ﬁlbi“é‘g’gﬂ'{ ingluds yater- %Oﬁu%g” rg}éf”%%eyef 4r°Have "t he above properties
and t hose diisgcdfmsesteiny bdizGantRat dyes aiNassrebrBEe, @84as d5cigB81602, 5, 565, 552,

5, 709, 994, 340, c};qubl i shed

Eur opean 1%%“%% E'UA’S"ETW Cargyﬁgﬁs‘?‘ﬁ%)z%&géﬁg?%%ol rti ]ﬁm%?;’gpﬁéem 0, Methods
Enzynol . 118@36@858”@451\40'8%@" eben Etgenst Oy/U-S. Patg Hos. @191273%3/72 9ﬁ1er apeutic Drug

Carrigy Sysfos, 7%@51)957528,5@997658 \A\Adtzrhsl@@mhdd%@ézsu liowy. amEtiakmdsenbodi ments, a
phot osensi ti zer

sociated with a sol has ort by being
coval ent | yRetdhar: %é\?é??eﬁfer‘eya%Pa*&rf&'afefcs*“Ph%h%’fﬁg‘rea‘cdgf"@f‘ d?he support or
i ncor por at ed [ mn& e’&&)ﬂ;fbﬂdmdﬁé cdnipourtil pp@aiatelyldarig@nre bak diffelese phot osensi ti zer
| s associ af ecur% ta%flt i§ poo}e? W{tf?cL)ltPg%mdm!g ?%H%Bun%ﬂ%l‘%unaﬂ) ﬁ(?frb}{ldﬁl? achi eve the

necessary Anp unt o
phot osensi doimpemds. Esudby, e&t:h*ldrﬁ@ttméﬂnrplﬂf binding ngma@l@é ISrasgpt ing cpBRfsitipkitnet hods.

I'n ong embodi.pepl, orﬁoan&é??@oHoﬁsqﬁav'b% virRE N RS @dicd sfibtt@dt gneloth €x particle
to form phot osenS| tizer as disclosed by U S. Pat ent Nos.

5,709, 994 bfgt & PBH‘BIIE‘BB‘ZL@'“%WPQ‘B‘F‘W%WH%‘E* RS PO B BAEET SREIBE No. VIO
01/84157. MNihatenabiiyet %qmﬂﬂ@ﬁt@ﬁeﬂﬁdﬂdjzed’mﬁaﬁ&ndﬁ onayayhactprs&pamgd by

covalently SItIZ .5 mcron
| at ex beadag Hﬁ““ﬁ@ r'\gg' g‘f‘&é ao%étaﬁ Vi '“}’%?J%sa“(tf%’d nﬁy 1.8 g?bﬁ fOr ovi de an
ester |i nkiangulgreowp, relase gesdecbdd ra:gv]t ﬂummnt @heamen@etqf adgvcnswl (1975).
Thi s ioeaCthé?QyUPaymé?é%u %Hu@%e%i for exanple, in a conventional 96-well or

384-well mcrotiter or t | i ke, having a filter 30nenbrane that
forms one wal |l A Céa@ge‘tﬂﬁ@“lﬁd’ﬂftl@frﬁf Brvipmieelie’ f EOIEL PRPSHE F8%gent s to be
removed bysptdie ttﬁﬂ@bdpﬂﬂ& éf@l@aﬂxfg aaele‘dﬂﬁlélﬂtﬂkaga- Pegerdbly btyws]dsttme ramdy)i ent exchange
of buffers, if the buff F [ ec ui, ! eﬂ’f 73 b g} ﬁ'hfe':dc Lhodi th% yo I:!eaQilandl ng
conpounds thesactiyerspesies e e’ ehedesplf PRILIF LT Y S her°Sihgl et oxygen
gener at i onndicing effi@a ateioon.in thoprogxayp tie, site of it lgencatige Eifer mnaqtlb@dy based
bi ndi 9 ¢ npcaes léfere%)hs'hgrphvségl sB ﬂ'BHt \Ev?[ of éea{e%%mﬁlésﬁ:gbaciémuﬁh @&BE@(R@O" etic
proximity of its creation, or a scavenger is employed that efficiently scavenges the active
species, so that it is not available to react with cleavable linkages beyond a short distance
from the site of its generation. Ilustrative active species include singlet oxygen, hydrogen
peroxide, NADH, and hydroxy! radicals, phenoxy radical, superoxide and the like. Ilustrative
30 quenchers for active species that cause oxidation include polyenes, carotenoids, vitamin E,
vitamin C, amino acid-pyrrole N-conjugates of tyrosine, histidine and glutathione. See, e.g.
Beutner ef al., 2000, Meth. Enzymol. 319:226-241.
One consideration in designing assays employing a cleavage-inducing moiety and a

cleavable linkage is that they not be so far removed from one another when bound to a
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separation of the released tags is enployed, then better performance is
achi eved by exchanging the buffer for one that has a | ower salt
concentration suitable for electrophoresis. As an exanple, a cleaving
probe may conprise a primary haptenated anti body and a secondary
anti-hapten binding protein derivatized with nultiple photosensitizer

nol ecul es. A Spreferred prinmary haptenated anti body is a biotinylated

anti body a L i.ndi ng. iAS.may be either
o ant 1 by B B e B e e pr mary
and secondafﬁyleli“b&&é‘fﬁf%e cpeeablidipkazt fows aﬁpPF‘stCI‘fé"aéEt'mRaE%é’FP&fﬁ’r'Mr%onbl nations of

such r eagenfsinadt to@@lﬁmandqye é—@gglmndabo&@@aoo iianReherkd alavizk auescent Probes
and Resear ch. Reagent E\ ti.on, Ml ecul ar Probes, E ene, OR An

exenpl ary TOEBNEPHAL eéar]?[yo WioRens ze Hlffy eeci VGIRE RP PSS B EATEW e her e bi ndi ng
conpoufds hagkmgledvebiehsad ere halis afotndd; 100 a:ndfé prb@iehsitizng apecepar y ant i body

Sgg‘egf‘g;zggﬁgp]&wr it Bt v gpealLLealdunhounded Qutlildengnt, epi L opes of

‘n-speci 1 ing protein, e.g.
st rept avi dilpavablslinkegeddhbids cleaye bioogh rnolmuiaﬁm ﬁgermlteta qgie@t?wnel_één;su tizers into
ef fective RIQXY M HMinQE idlc Rt ROHrGORRO L@Q%for@lnﬁ’:%'s!ﬂn SRECHif rlbgdl Ny protein
may al so be an 15 anti-biotin antibody and otosensitizers my

be
attached viat the SEAPREMGY BE?pPaﬁﬁ“i?’rfénslﬁ'F‘ﬁf‘é‘V ﬁcpﬁg}i PR BA 3‘?”“‘6‘3& pling
chemi spri esssay@leggn anmm&mmannlﬁﬁwpmaa;fcm r@mmbam}enqa#mt osensitizer for such

use i s an NHS ester. th e bl ue osed,.i.n published
Eur opean Patent*é S‘ ’ZF'C% CO“H%H)@? %e ‘Fﬁuceﬁg)ﬁlgf'g\r/ﬁ%na reaC?ve i"t‘u”lm%l'l s’cEsm on of

met hods and}espieuﬂ%lly(smebtrrdvgend’m@eraﬂﬂ a pebirer aled m’@@@)némbyww ipfatioh | ustrati on
and not ?%tbsg&ltlzg"@thg éexﬁ#ﬂ%rd méiﬁhc& aﬁhl@[hte sc\%é (gf' tMﬂ%Etﬁ)rn %Qd how t he net hods

descrlbed erein can be adapted to other aff ications, particularly with
usi ng di fféqf‘é’ﬁt'“d§¥i‘ﬁ‘m“é§°"a‘éélbbf heays e, igmveing ragigieon O%ﬁ"t&‘l‘%r‘(‘%@’a“‘m will

condues i Ngreleh® anRAJGE S b&fglet ch@gdn NMR BEsk RIdwn theHBHDSMIAL ¢!é§ﬂoﬂlﬁmbd§ﬁdsﬁs say
conponent s i ncl.u ested, the i ng
conmpounds é{’ﬁ'ﬂdegget e ﬁ’iof“ﬂestsﬁcé'g"i é%?f%’f@)ﬁfg %h@]ﬁ’éereaﬁﬂﬂpffox’ﬁe g é\@ conmponent s
may be conbipiregaritimacamy?, Bradeperokide @@ Siodil m2-sppiikgdtapdthgenciddever, the order

of additiop, E&Y%H@ Hehi mf‘%‘éﬂﬁ'ﬁegt aIF %‘iptﬁﬁ‘ﬁﬂ%hﬁ{y ti%?eecoliﬁgé/un}é\é éi@%&suﬁﬁp%or

conpetitive ative wi sh to
moni t or th@‘ys?ﬂaﬁmhfﬁftsﬂjﬂsé*ﬁef‘aﬁe @é"é‘é?ﬁﬁyéb Megrint! ek 19?“11@%%4?“61}?612?7@&% ons,

react p®ns RBWRE 1085281 ekl !25835t9@g§®3 PldiBt 20D YIS 1ok, BaGh. BeageNt can
generally be d éerm ned e !)rIC 4 The nt . of Osa | e used in an
assay Wl | 3’ PRTRT e rg/) $ ey %W!ﬁ‘}éa’ Kerfhdfe cgya %?5& Ry exes

pr esent anﬁhkhm torahisdiaf agsie pédr aisk-greiindagiet @atdinonfousedruttgmmni t or t he

St gnal of (t,om%ogt %? %amél.pablg%}%ﬁtﬂmca C?nggilé%%g&t? argfwa zt.])?e lp?hg% eF‘lngr QF ounds and

the cleavin pro an rovi I'n I excess re he expected
amount of lﬂhl@ fields g@hown@wﬂ therepy, imminedisgiapice ,andjbmléqea&aeyplaav galdwm ar excess

of at )4 easha@RQbnd I PuimdIRS 2, 8081 80Ny ABRUE.: 1Rx100] d282XB865Bond ofTOr €. I N
- 40- 1994, Ann. New York Acad. Sci. 745: 297-320; Yarmush et al., 1993, Crit. Rev. Therapeutic
Drug Carrier Syst. 100 197-252; and U.S. Patent Nos. 5,709,994, 5,340,716, 6,251,581, and
5,516,636.
A large variety of light sources are available to photo-activate photosensitizers to
30 generate singlet oxygen. Both polychromatic and monochromatic sources may be used as
long as the source is sufficiently intense to produce enough singlet oxygen in a practical time
dutation. The length of the irradiation depends on the nature of the photosensitizer, the nature
of the cleavable linkage, the power of the source of irradiation and its distance from the

sample. In general, the pericd for irradiation may be less than about a microsecond to as long
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specific applications, the concentration used may be hi gher or | ower,
depending on the affinity of the binding agents and the expected nunber of
target nol ecul es present on a single cell. Were one is determ ning the
effect of a chem cal conpound on formation of oligoneric cell surface
conpl exes, the conpound rmay be added to the cells prior to, simultaneously
with 5or after addition of the probes, depending on the effect being

nmoni t or ed. xture bat.ed under
condi ti onds fitﬁ)g} 10 nllu("t)u\elf\es sua?lé in the rarcﬁe of Eﬁ)%#l]ﬁ P%rgﬁlggggheSQ?ogpéb s'e&g&é ?ites ur f ace
nDIecuIesnmmsmﬁwmymmhoanaﬁqwedwﬁdheﬂﬁﬁwwt@eﬁ@?ﬁWﬁVaﬁwt%léﬁ§%?oIoglcal pH
(conpar abl g bQnddier fIk ks, WakiG i R ato®l J06 RIS phdllsbidfies )no]eﬁiﬁds. Rikai ned by a
buf fer at a concentration in the range of about 10 to r‘ie‘?{P‘gllgéj‘onvent|onal

buf fers mayefBebhy onbgiamalluall ofge Ph%e*tﬁﬁlﬁ% fml%%e’%r‘ﬁinalﬁ%{lhg'é{a%ﬂ
necessary,laséid 6dth as$ e 8.ahcliBm-neHnOMEE a@ﬁi labHﬂQ, Yﬁt]ahbrls JHeTddase@tugl rul®hy si ol ogi cal

and const nt t tures . nar o ed. £ nper at ures
normal |y r%fﬁré’eo g‘B‘ﬁ?ﬂa%‘}?Uf‘ryﬂm '8‘“?6%%'1%%\'5 YOG %ﬁ?a% g&'?%g 45C, nore
usual | y abaqutun@8entapd @7 gsten/Abloen amidheiduipy. Pofexmrtéarasls)ayctm@@m?‘éceand i ncubati on
to allow the, prahes, g Ehh thaP&l o fhe Gk, t:o#éﬁgg{gs@@ﬁteﬂmuﬁﬁw(ﬁ%ﬁ Puf)ilil@tadﬁ xture can be

treated to activate eavi ng agent to cleave the tags fromthe binding
conpounds Neh¥{O & 164PIh FW"F’F\@C‘@T@P‘édbq RPErOFTRALIPRIGYFe B0 ¢ °EI®@hvi ng agent,

rel eagi ng hiiEn£RE LS PDOMABted BUodsihB Mat fReniGeelsinfllideagellunitiatos@lat i on. The
nature of this treatnent will depend on the nechani smof action of the

cl eavi ng Afett's RG-SR ARSI e, where a photosensitizer is enployed as the
cl eavi ng agent ;:xaafptes yigthotednddzes lheavgde utlad mdwpalreismiw@itivrradih@m on of the

a2t e HRUEL ERANR o b RRRFORIE BB W38 PRL LI GMbAT Senst L] zer

used. anal yzed to
det er ni ne 5t5|ﬁé5$2déffﬂ9i,999 561’40 f L’ﬁg%S 61936, 63a L8 1 pad 8, OP]eWédE}‘éhFhe‘W%?Péa“an assay

enpl oyi ng p@tealptﬂ;)ﬁdah&moot)mmdmmn COMPEUAdSr.3s BHMDY ss3sseparati on of the
rel eased tags wl enera ngecede their d tect he. met hods 25f or

bot h separ%frll‘%ﬁhe’é’ﬁd B%Fé’étRFb SRS B THER ! lﬁngﬁ»g&ggg of desi gni ng
t he tags Ea&uh&gnaﬁsaywmﬁdmmeﬁemma&emnﬂawmﬂbsapamaﬁmmhaaﬂﬂmmys
el ectrophor esi

d k
di fferenc é%pp()lﬁ%}( P'eéugrco en& or non }:loa\‘fgll Igfél dﬁacggift ?\r @uré{@eoo%gh%tsﬁ)?mpase on Known

rop HOr et I es oned above, in
sone enbodicrentay initd the bedy a@bfawpﬂoetalotgw@wi domtitesersiizeripassocteritere with the

Sepafﬁt ' Oflhe sﬁﬁm'u%%m%mp h&&%&b to a%hlmyhebi@ce&@&%%@fﬁ ¥ sti@lef &RME, Of
30ex he assay reaction buffer prior to cl eava%e and separation of

t he nDIecGﬁﬁﬁﬂbhﬁém“?%Fﬁé%&ﬁﬁPéﬂ”é%@%?mﬁﬂﬁHWF?%ﬁ§° i“hOride salt

concent r atpheg4ags. (€. g. reqU|red for specific binding) that degrade separation
e BB S A TR AR AL | croven,
€. ., pri @hotbsensitizer beads, e.g. as disclosed by U.S. Patent Nos. 5,709,994 and 6,346, 384 and
25 International Patent Publication No. WO 01/84157. Alternatively, photosensitizer beads may
be prepared by covalently attaching a photosensitizer, such as rose bengal, to 0.5 micron latex
beads by means of chloromethy! groups on the latex to provide an ester linking group, as
described in J. dmer. Chem. Soc., 97:3741 {1975). This reaction may be carried out, for
example, in a conventional 96-well or 384-well microtiter plate, or the like, having a filter
30 membrane that forms one wall, e g. the bottom, of the wells that allows reagents to be
removed by the application of a vacuum. This allows the convenient exchange of buffers, if
the buffer required for specific binding of binding compounds is different than the buffer
required for either singlet oxygen generation or separation, For example, in the case of

antibody-based binding compounds, a high salt buffer is required. If electrophoretic
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cl eavage of nol ecul ar tags, and replaced with another buffer suitable for
el ectrophoretic separation through filtration, aspiration, dilution or

ot her neans. In certain enbodi nents, the subject may be admi ni stered
a conbination therapy that includes trastuzumab. The conbi nation therapy
can include trastuzumab in conbination with 5one or nore of any
chenot her apeuti c agent known to one of skill in the art without limtation.

Pref er abl ygepatréh%n shf%@;@ﬁemcr@gqyénxp%y@@ﬁ;aa béaaspe@ormcz Rlafitveehani sm of action

fromtrastuzunab. For exarrp chenot her apeutl C agent can be an
ant i - met abdrhapging e ppffer figone Ffbma&m l"i‘”&f spit gogeeprirgtion pREANGIOF BEHPRICIENAFX) |

f 1 udar abi ne, etA@ a) exafpPle AebThCHr e WY b @npigeBrin{aB. Igptenatel BRILbSLahd L,
vi nbl asti ne; axane] X Ulé:h as cI i taxe al kyl ati ng
8P kb

n
agent - 20( vt JuapRt S T ety B RGBS Pl Tl ey Bour ea
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i nterferon f.a- 2b. ri notecan, .30l etrozol e eucovaori | evam sol e,
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net hot r exatif&renmenpiox sl tepes amtedriy bqupdate. sol one, mitonycin C, mtotane,

m t oxant ronepamacgﬁcfu‘&kn hiey meﬂﬁ&fi d&f&!{%‘?xmm %Qla;hﬁﬁ{u&‘?&theoa‘gsfag'c hdhs ioxal i platin,

pacl it axel rona enmase, pegaspargase, peg rastim
penet r exediadpairiudivg He nswplememé Erstedvetis, binding ecpnpeids an%?l@ﬂﬁ@ptfl%@!%mg por fi ner,

procaisbazigise. cs:buera@casha@%mﬁoama@%a%&nbmeézfany bidb Ukl cBReddh apBiRh@in@most i m
St rept 0zZOCI N, 8} E%n;?&( en, l’ceva zol om de t eni_posi de
however, the order o tion may be relevant. For exa ple, one may wish to monitor

competitive binding, such as in a quantitative assay. Or one may wish to monitor the stability

of an assembled complex. In such applications, reactions may be assembled in stages.
The amounts of each reagent can generally be determined empirically. The amount of
30 sample used in an assay will be determined by the predicted number of target complexes
present and the means of separation and detection used to monitor the signal of the assay. In
general, the amounts of the binding compounds and the cleaving probe can be provided in
molar excess relative to the expected amount of the target molecules in the sample, generally

at a molar excess of at least about 1.5, more desirably about 10-fold excess, or more. In
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test ol act one, thioguanine, thiotepa, topotecan, torem fene, tositunomab,
trastuzumab, tretinoin, uracil nustard, valrubicin, vinblastine,
vincristine, vinorel bine, and zol edronate. I n another aspect, the invention
is drawmn to a nethod for determ ning whether a 5subject with a Her-2
positive cancer is unlikely to respond to treatnent with at | east one
chenot herapeutic agent in addition to a Her2-acting agent and/or the
patient is |i hort L j odi nents, the
net hod conP rlfl,:?eg’}ll'rr%t")"s aleconcen auonﬁ'lseglnﬂgf)eglg §&IOVYGP dgﬁ méétd%etﬁ?gﬁbj ect's cancer
an anount dﬁiﬁnlttﬁeftthlamwgmtmﬁhE emﬁﬁﬁiumé?@“a&&ﬁ‘é’i@icwei Fespign 18R of Her- 2

and/ or Herceﬁ S alsislels E%Eér.alrﬁngmwfearofyalremmmIc&hpouhmﬂoﬁnﬁammbh@%nd s unlikely
10to respond to at |east one chenot herap eu ent i.n addi to a Her-2

acting ageist surface compleyps, d'@rCPQPW“%W%YﬁaH‘E’Hf%‘ e ‘r?ﬁi/‘gﬁ’b??psr”?"él@“egﬁﬁya‘f ying the
patients Vurtai?erladicghmldeﬂhc meeﬁ,tdepetmﬁg@ftmam@ct byiey poiogh and noder at el y hi gh.

The stratifl Cﬁé‘l\eg Wgﬁ ?}r)lrbf ?lembme ﬁnlé dncugatedH%er ﬁonhﬁ&%lﬂﬁn ﬁﬁvxﬁ%ﬁ@c ri bed

herein. In so furt her conpr etecting in a
bi ol ogi cal bistanpi te fnrobemtct meceﬁuw,fae@mblscubam@ﬂy in apacapays edigh. gperallp and/ or
Her -2 15h0g?8ﬂﬂ%fo'%wew?ﬁ éc%hl?ﬁ'hgie o e p ﬁrEPéJmh 6 ceh?éfrc %lt@i@g/ Rintdiekibg a horodi rrer S

i s noder at groug further sub-divided (i.
stratifi edyuffer @)quii‘«f’gﬁathérm@e fé‘iéﬁr"é%bg'ﬁrl ml"’b\%"%’l‘m@aié%&fse"é‘ﬁcﬂas I'n sone

embodjgrent geq, Esh?ﬂkigﬁl)tlu@@&nv\éﬂtﬁ)ihl Eﬂﬂdﬁésﬁhﬁ Qécysseh}r gbbh(at safts, ,groWﬁdhddl’@n Her - 2 and/ or
Her -2 honodi ners an

| ess 1Qud e Her-2
acting age¥fPilize ﬂbr?hfﬂ‘ag%cé{ ‘?“8ﬁ?“gﬁ’gé"’“ﬁ’em%‘ﬁ&a? "%;glaﬁ) em é ({1ﬁa 9%0at i ent wit h
nmoder at el ytexh;begimrésmoma;ly %ﬂmwnmutléléw-m“(amdﬁlbrfrmmzlh"dﬁﬁﬂpnteqfrs and | ow
Her-3. In certai fsg% Aents of each of the nmet hods of the present
i nventi on, " Hi (ﬁﬁ e expression is a | ogl OH2T > about 1.14-1.125. In
certain embodi Aéritasscmbly ebibhasety mirfure gt iogl fostlp e drohesriebipd 0 e hi gh Her-2

expr egsi on, GROIRLISAS, BXRKESSIaRPe Rl tolaStiv@ ¥ clthgi} a%&dfdﬂieafmﬁlﬁﬁg%t ely high.
In certain enbodi ments of each of the methods di d herein, the very

SC
hi gh Her - 2ftonpie BiRdpecompepds tgaté’edetﬁ’l“@%ﬁfeg“’%%ﬂ?“t}iog l2f° 3visgageity certai n
embodi rrentr&e@fngaa@araﬁonalhgtagratuhmasemlqumlemceszttdner ghematwrdre tioder at el y hi gh

expression is bet Lahges may be
used depena‘,atﬁlémw: ep{elhdlonjfhemeglﬁ msmo acu%‘ /%E)CI%‘;'? %ﬂstlfgi{‘n l{nléant event bei ng

moni t or ed. a fhntosesitizai in eremwdl lasrtbml@,wmg mﬂtbﬁcw‘”@g‘i dfaleganisn €wBHpr i ses FFPEs.

I'n cefd ai N, 3000D0A] BALR at B GaibBiR 6 ikt HHOGRIEe b e PIr@ARE segaMmeer . I n certain
enmbodi nents, the breast cancer is netastatic. In sone enbodi nents, the

breast carﬂ?@’r is early stage (i.e., adjuvant) breast cancer. O, any cancer
that may be sem&iowg\e&a\tdge Shek@hiplan Gli ROmalget to drrymibethaaiityofegs The Eer-Z
acting age a i i ments, the
Her - 2 actltﬁ h%lﬁ%?ﬁ.’”'f %as%{ng?%?a'fﬁg@yﬁmérﬁ"% elusr?:hrt’(%f%{dhgrcg}“ﬁ} %r exanple, in
certain erﬂmtthymesﬁpaandméthmea@d :agsw:il gaictdln greepgetheir desectignaSreunatiicfab. | n

cert aiSn e%ﬂ%}h%ﬁdﬁﬁmn L RQeCHEITRE Q?érﬁn@&ljfn'tﬁe RRERLE 685:519%“ £ 28 the I'n

certain e an anount Her-2 is measure n certain
enbodi mentassay ghprafipesieods pf eparation spieyd plsetorharesisia R igh tha Veriops 12841 n

enbodi ment Spardidd thid@ oftefowd dif®reR®6 inWkBir electrophoretic mobilities.
As mentioned above, in some embodiments, if the assay reaction conditions may
interfere with the separation technique employed, it may be necessary to remove, or
30 exchange, the assay reaction buffer prior to cleavage and separation of the molecular tags.
For example, assay conditions may include salt concentrations (e.g. required for specific
binding) that degrade separation performance when molecular tags are separated on the basis

of electrophoretic mobility. Thus, such high salt buffers may be removed, e.g., prior to
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5then an anount of Her-3 is neasured. In certain enbodinents, if the Her-2
is noderately high (i.e. nmedium, then an anount of Her-3 honodi ners and/or
Her-2/ Her-3 heterodiners is nmeasured. In certain enbodi nents, the anount of
Her-2 and/or her-3 is neasured using an assay capabl e of neasuring and/or
gquantifying an anount of protein-protein interactions in a sanple. In a
certain enbodi nent, the assay is the VERATAG r) assay. In certain

JCenbodi ne to overall
e o0 fud  KELLAP S5, LB LASBRS, SuTRARM R Iuipgegl Lo over

ot her respﬁﬁ@@“@ﬂFW@FﬁﬁammWEWﬁ@WhéFWQEﬁé@Frmﬁﬁ% invention is drawn to a

met hod for detgp B@n@ill@&bw}ﬁénﬁetheﬁzbj@wﬂiaﬁﬁéad\ﬂ«l;rhs}?er@l aJ'dGﬁ1b:2ati]aﬁ)ﬁ)brﬁ;by\/[EatCancer is

likely to respond to treatne e er c agent in
addition t Blclagq_igfisglzg‘reiib }6"8@@}]&“0" Hlﬁra@feclalf lélal éeéw%?)z& ta:pé com u%ahl ﬁ met hod
conprises beasoibienanyhanobicabags gabt ksanpd encfof guill in e aSuhthcer@t S cancer an
anount of - i of Her-2
and/ or l"ﬂgﬁm P%Q%b thlg%{e %thggégﬁgé %Lgasﬁ\gn{%éﬁ{ &CHJWS& f{t/lg%/g&nﬁ espond to at
| east one Uwémﬂriveffcamiedhg@@mthqwewdwr @nbe s aptraepylitedegeting agent. In

certain enha%u;@&m@sm)trh@,oakﬁlequwﬂum% %tc@%ﬁﬁﬂuﬁ@%tuﬁﬁﬂ%%m dp certain
enbodi nents, the subject's cancer br east ca% %mag(y&ertal n enbodi ments,

the breast VOUEHHeWRCdsineyaraes syt aépacl“ﬁ"eé?ﬂ‘?ék’@f% tHEEHY east cancer
is eatdy s(@geyc(idph@pbanméj ma&ﬁﬂata): btieasdthybine@ta, etC), pladinyn pancer., t hat may be
rSr:‘;SIbt; \éﬁ E%ea n,z:arbopt%atm oxai anﬂlgjﬁrilGn@'[y97?%tcr50an£1tfa§¥c?’ges (€ hedougﬂti_ér -a(23t :'A(r:]'?| ra]‘gent
agent is od@nmﬁblctuhetca,g@ml@icamtsmg)edmh?e!ﬂeﬁnacﬂﬁmyceihﬁfab ¢opoisqMeEase t ai n
enbodi ment gt e e Lo 20s A Lot AGRD kich 81 dfR 2y LA BEmothRape &l hginy embodi ment s,
the additi orlllaft %ge to%ér ape‘ﬁ&tg(l)c 25a§énrt |s§gac |ta>2?e apOr ,c %étnher addi ti onal
chenot her afEteitcong gdiadde i&aknown in the art and/or disclosed herein may be
evaluagted. In q@fti&@hr@xzﬁﬁ'ﬁ&@dfdﬁ&ﬂ&tﬁmapkdtk@édn@@&ﬁca’hee isesparRda@iusti me course is
measured with res surv va ssi on and/ or
usi ng the ?@EF@‘?“E &’Ee 'Pveét“’" ‘Ha"é\‘l‘ ﬂi@lmace%;5%cctomp?sﬁ'onsrrgose%?tfggﬁ’%fl‘g drawn to a
met hod f or kidef e hiveniting insludd, Iwehouahrﬁmubpﬂmtbtw mtiplmlabigepoReqposi t i ve cancer i s
likely to pespon 1<hof sRte, B b feirP Ehhdtobid Gl @a{eogspﬁm@cmmngndvmet her the
time course of t di sease IS ong and/ o or predi cti ng whet her the subject
wi || have @)’CE’PW}‘PW@&M event, the method conprising detecting in a

bi ol ogj cal samigr f:l{eﬁmh&ﬁliﬁutﬁiﬂgkm%tﬁlaﬁ@d’l@@ﬁn&idﬂﬁ a&iﬂ@ﬂfﬂdeﬂ&ukh‘?l’ -2 and Her-2
honodi ners and det e[m ni n rs t lgt al Her-2

ra
wher ei n t hESRUBRRAEUpYgp B"H“%“"&éi“&ﬁf?i‘“ﬁeaﬂ“%%“‘ﬁé‘“als 02"&1?’5"“’66“”‘ ¥ at |east 3
subgr oups anpgagifasd, REG Siud) peeteizematabixaroiese, blaomke, bawromdy, bisiidn. subgr oup, t hen

the subj eC‘%]&IL’Sf%YOllé %ﬁzllaf)(otl;egln C%EEQIQEBQ]& oHrb OA):ﬁmlﬁ ugtuf%.céc!e&guba&mtmabt he subject is

likely to have cour s€ an e subject s not likely to have
a signifi cma@wghﬂlnamheteplﬁﬁiﬂéﬁ,é’rﬂﬁiré?dlee‘iarh'emowéﬁﬁld@ Fﬁ@”ﬂ‘alﬁe fasgkazinehr ee

subgr e4ips @Jcﬁmﬂ@é:@rdgﬂba%& ¥fa @Qﬁﬂéﬁ%iaﬂ?ﬂe&ﬁh@k.ﬁ@ffm@x hommeiap® Bock@xet, 0t al  Her - 2
Sratio to the hazards ratio for ti onﬁlétreated Wit h versus w thout a

Her -2 act i ffOGERt oErUI ﬁ“ffJ“tSr%SOHJa%aFw“ ) Hogte 2| erapistine. 1 -t hen t he
subj ect i Setopkige, bick@dtyhe ! Merisimpuxdridia, tiRRrables, fidoraeidinglvasgent , the patient is

g{/: lal ls(?lg%emfc?%)g‘letgem%zu b%zogamlcm gelfl{l g gg‘s%%/hgrhyérg)%/u}%gtﬂgrgnntiomag l €ss l I kel y to

tiuxetan, idarubicin, 1f05famlde imatinib, interferon aifa-2a, interferon alfa-2b, irinotecan,
30 letrozole, leucovorin, levamisole, lomustine, meclorethamine, megestrol, melphalan,
mercaptopurine, mesna, methotrexate, methoxsalen, methylprednisolone, mitomycin C,
mitotane, mitoxantrone, nandrolone, nofetumomab, oblimersen, oprelvekin, oxaliplatin,
paclitaxel, pamidronate, pegademase, pegaspargase, pegfilgrastim, pemetrexed, pentostatin,
pipobromaﬁ, plicamycin, polifeprosan, porfimer, procarbazine, quinacrine, rasburicase,
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For exanple, the 1-120/ H2T rati o, Her-2 expression (H2T) and Her-2

honodi ner 10l evel s (H2D) were al so exam ned with respect to trastuzumab
responsi veness in the FIN HER clinical trial, which was designed to test
the effectiveness of trastuzumab in the early stage (i.e., adjuvant)
setting. H2T, H2D and H2D/ H2T were conpared with I HC, CI SH and cli nical
outcones in the study. Since Her-2 positivity by IHC or FI SH has been shown
to correl af; x:Yx\fag r;jar 9?4(%'{1% &6:9&&93&@ ta%ﬁglfénn@rc&\éqgn&l)l'omd@%m;ﬁ!ﬂgézomas Wi th
trastuzurna iscrimnate between |ikely responders and
nonr espond@thiaWnﬁﬁh‘aguqm%thi“Jﬂe@ﬁ’ 1@?@“%5‘8‘?’“‘@&6‘1’?“%"“ﬂaltle“aﬂ% 'k assay, was
anti ci pat egegin5QVRAE fnust@8, V@MW, Biib1Ehd, U M@ siiRt ﬁnmnepﬁlﬂﬂﬂlédrbxﬁﬂm hazar ds
anal ysi's, neither H2T nor T|2D correl ated si cantly tht h out cone.

i
Do o' B on ¢ HEmStREIRG RS b HaRpGl P 4GB RR N bt T to any
recur renceSL(bjEAR)nhamﬁr mﬁcamlvg/cascegmuﬁlnmamde;poaistscennactnedltmtﬁdastpnerre to di stant
recurrence (T ecau | DASe and O lERRet 8 RRPRYLAL | on
t r eat ment e}}("‘ Dﬁ%mpeufc K- nmﬁ “hgﬁg‘ r%/éllag V\%Etaf)%/r oér-:dr?e "to @)Czam!1 ne hazard
ratios foratméameelourﬁerlsElﬂsta@@mb@d@heﬂﬁaﬁbi’ wrfhel Ca@Prés%’“QaﬁémélI“§tb|“1“lﬂ??1| ons of H2T,

H2D and HZQan%Eom%&BS]wL ekl @§a1ﬁjun§)@ HBaL A8t BerBbRodiSas th@démtiih ese
anal yses. Wiile neither H2D nor 112T |dent|f|egg g h% F lk atients who
HOWAFE T 'S 8

did not befiefere of Agsmand/arder2 homsimqpiphigh o ViR d nat e between
gr oupso of @&&sb@ﬂttcsatuelaabnercﬁamlﬁwlmtmchgeasm watitiva b «ifed2 aGgp egeps of patients

t hat do not ond. to, tras atter I rnmedi at e

H2D/ H2T rati os%Fﬁeétt“nFQP(id"?erq% b'é‘?y mﬁnseht‘%% pﬁﬁsg{%ﬁ K PPilgll"ﬂo%%)t%and a hi gh
H2D/ H2T r atwoqrapougy highardenotératela pigh. Trntaifidgionony semehsettiy useofdsnt i ned to a
mechani st févetlshdg(ags)fmbeﬁ)ﬂeq .poﬁ%,m SnbSXREANAL Rk b oRpSetMakion is that
112D/ H2T i s neasur e o? Her-2 activation in bréast tunors and 1s therefore
a prognost jn@ btﬁlf@r?alrsklé?lef’@? thpebiepUyr@eget heavqyak Bt <aiier Heie@ early st age

30(i. e, aﬁhnlbu%trs)wlﬁa%tmﬂcgmrvmg o@ﬂeﬁmdmﬂq@lz\lﬁmbcﬁa&tumaahelaa@ha predictive
bi omar ker for the de reefo d aaa: ben 5) tpﬁt thr enrléssé ear%erl ence when
treated wi PR PFRIE0STHRD N ersﬁbe Rideq e-Sratigd o ek Rt “Setting.

In certai mo@r‘l‘h@dbmicﬁ; Intstxee sutbjlieets, stha:;aaneemth Smd:u;rm!tlglo(amomdmm)n certain
ermbodi Ment fe,- 4 §/0ﬁ$£12%85,@m&9&3§fgh e IRAASHAN SroQlonAOWTRLY2 GRALY St 20

(i.e., Juvan ment's Her-2 acting agent is
t r ast uzunedeentiand/erdletpationt laa el ibntosse et a piieqyaith PodrerRdLBES S, Her-3, Her- 3

homodigrer Syedigh Heeh aifdieer BndilRlAGhdBH31eAs. 8n 8L RGhRMdinShB 8f dabte VERATAGO

assay. In certain enbodi nents, the | iness to.res kel i ness to
have a | ontf '§ Reh¥sat S&rgifgl ‘BYE“FIP’ké‘I’ﬁhﬁgége’fpdesﬁ’a\l/bs 2@83%? %ant event is

measur ed asl&nipydnadriailosibiotimeat of @tleof thsmethed disclopdbgresbe bigh as tine to

distant re ce.an L. -1 / se, or clinical
benefi t uslﬁng ﬁﬁé%# %?%?pg?sg E”W]fi \e%}{gl n ggnbn% elrat%ﬁ'ﬁl%l %et her the
cancer is mﬁmzmp@bmtnw@ cheh afdtearatiodedistigsed Mreinrthayesyhigh HarsH | n ot her

enmbodjqrent aprcga& ik Qvo%mfmfb JsSulr 88 2l OncBE BAGLIGHTRY dreidn@s det er m ni ng
whet her the Her-2 honodiner to total Her-2 ratio is l?XV llnt JrTEdI ate or

hi gh by co'ﬁﬁh‘?qsrﬁ‘gﬁc@ffé hpysin. the moderately high expression is between 1 5an
1.84-2.21. Or, other ranges may be used depending upon the patient cohort and/or the

significant event being monitored.
In certain embodiments, the biological sample comprises FFPEs. In certain
30 embodiments, the subject’s cancer is breast cancer. In certain embodiments, the breast cancer
is metastatic. In some embodiments, the breast cancer is early stage (i.e., adjuvant) breast
cancer. Or, any cancer that may be sensistive to a Her-2 acting agent may be monifored. The
Her-2 acting agent may be any Her-2 acting agent. In certain embodiments, the Her-2 acting

agent is one of the agents described herein. For example, in certain embodiments, the Her-2
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10honodi mer to total Her-2 ratio of the subject's cancer to opti nal

cutoffs. In yet further enbodinents, if the ratio of Her-2 honodiners to
total Her-2 is internediate and/or the hazard ratio is equal to or greater
than I, then the patient is less likely to respond to a Her-2 acting agent
and/or the patient is less likely to have a long tine course and/or the
patient is nore likely to have a significant event. 15In a further aspect,
the inventj vidss cancer. In one
aspect, theg%{‘)gﬁn tgﬁuzu@% gggag?%}}éﬁdﬁlﬁh%Q&ﬁgﬁéﬁﬂﬁéﬁgﬁ%}‘%rgp ° is afflicted with
a cancer tpmlitaies |ikely to respond to treatnent with a Her2-acting agent
agd/ or has a |Ql@&ﬂ%lh@ﬁb(ﬁ%]ﬁ%nﬂﬁﬁmgﬂIr&gl%lﬁesQne@suF@tlh@d‘taﬁlfemﬂaﬁ'tﬁménlfkyﬁ;ntI OB and
adm nistering an_effective amount of a Her act i e t he subject as
a result ofmag;d et MmeimgtsitgReasysd: I&ﬁﬂ?aﬂ‘eeﬂ“%ﬁ‘g'ﬁgﬁsf r}%ie%% %t"ﬁ’g & 20conpri se
det er m ni n@ex{ dhaimoant suh)qrecstmadmaif fnlckredratghboditnbntg ifdertbe? isthodératels | i kely to
respond to st G2 n?? LT Wletxg anoll_lﬁtrO%HgC}lle%dkﬁth%Q&d/ rlllg[ %e%te !n%&gst' e course
accordi ng lf% HEd VSR A RE TV ent 1 on en advi si ng gl cal

pr of essi onabaswtd. {irpertain erattodimsnts, Gistamornt of Herdppdiorderet i ﬁ’@ﬂst'féd ¥SHE 28 ubj ect an

effective g l(! abiPbr rﬁeakﬁ'hgalﬁl%rr hlﬂgtll?ﬁgmarrloﬂnt%f‘ﬂBt'@iﬁfpr(ﬁﬁrpﬂféﬁachoh@ﬁ alet hods
conpri se det ning that a sub Is afflicted h a cancer that has a

short ti nesaé’@lﬁr@é C%&‘ﬁ’d‘/’%‘i"m?%é@e apsay {5 e B ACE 8 Jbid* o a
chenojher a@ﬂiéﬂinﬁmagheatneds fb raglekidtis @dusiral ithhiespec2 toastrhingnagbmt, imkhese aspect s

of the invention e he vari aus enbodi nents (e.g.,
stratifi ca‘f’f’%ﬁ‘?s‘m}a@&b}’ n?o@g?[eﬁge“aﬁr Oﬁt]er “Hhe mnﬁ? kers as discl osed
herei n; eval uatii anthefaspeat; the)msenléiensQraan:tmanvg:ﬂ@zgéntigeralnwwrhe@@rher

chenot her a %J"é(t,t wqthggi%pi &0310@99&‘1&?!5%!{@ to\fécéf;dngkbstleﬁmwlthtayl@@§ane In certain
enmbodi nent s, IHé‘? agent 1s trastuzumab. In certain

30enbodi rreﬂle@ﬂtl“tfﬁém@r@é%t“ idgvaee Her2-agiwa eeonts Insaain empedimenty hecar t aj n
embodi4rent 1%eti15d*1%m§:@s@§ﬁ§asdr§1g Br LA 2i GPAGEE froth MheGRYjdetd An@MQaliodmof S, the

breast cancer_ i atj.c or pri rl e .adj uvant)
Exanpl es %frﬁﬂ“@orl eri&i‘{”’?’%’a?r%?hg?/ﬁﬁhl%@ff%{ﬁ FF %%"g% Bgr Eioﬁ’r“)%tln 1lSl\?bl ecul ar
Sci SSors  low, then tMmdenIt Bradly antspddch aewstén&hagcahemtuttcygeotph aglitiog tedomai n - of

HER2 and A\t?]e !11er- %%nlj_:jq'n Fﬁ%kﬂ‘e\g&% Qenteu oioé’\&q S &h&%&%ﬁt@m Lab Vi sion.

VERATAG 1) "f epor Bro 14 streptavi di n-conj ugat ed
net hyl ene @Irtere e'@bqqlmee@uhfaﬁubm|S§WSS'WCWF*@%&MFW"EJ@WQHHthﬁﬁiﬂf“ i ed

accor g Ng £ QcplsHeR6Hc. H8SEE RRHimRKE Ve ®Sd: Yanbsr@arlf @d’ge ﬁ)é@-ﬁﬂ}lll»@iat) above and
United States Patent 7,105, 308, ich.is |$c rporate ence her ei n,

el udi ng S RS SORh G YE TR AR P kT BO B O
conj ugat esThel He@ 2 actil SgeRrmdylbe amydieAD 2Ginh h@hi M, cenadr @nbogichenty giehlgs-2

sul fo- NHS- L LCg-en 1soc}nle: O tgeF?al Sy c%g ribed he#eﬂkﬁo;. %%r ql %ﬁ B@ﬁ%{ﬁsa Lurer’
10pr ot ocol ® Fﬁja conj ugati o products puri re 621 entg1
Her-2 acting agent is trastuzumab. In certain embodiments, the addmonal c emotherapeunc
25 agent is paclitaxel, Or, other additional chemotherapeutic agents as known in the art and/or
disclosed herein may be evaluated. In certain embodiments, likeliness to respond or time
course is measured with respect to overall survival rate, time to progression and/or using the
RECIST criteria.
In another aspect, the invention is drawn to a method for determining whether a
30 subject with a Her-2 positive cancer is likely to respond to a Her-2 acting agent and/or
predicting whether the time course of the disease is long and/or predicting whether the
subject will have a significant event, the method comprising detecting in a biological sample
from the subject’s cancer the amount of Her-2 and Her-2 homodimers and determining the

ratio of Her-2 homodimers to total Her-2, wherein the subject’s ratio is determined to be in
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Example 2: Cell Culture, Fixation, Processing and Paraffin Enbeddi ng

Four breast cancer cell |ines, NDA-MB-468, MCF-7, NDA-MB-453 and SKBR- 3,
were purchased from American Type Cell Culture Collection. Al cell-lines
were mai ntained at 37C and 5% CO2 in Dul becco's nodi fied Eagl e nedi um
(DVEM: FI2 (50:50), 10% 15 FBS, 1% PSQ (10% fetal bovine serum 1%
penicillin-streptomycin) and 2mM L-glutamne. Cells were grown to near
conf | uence on t L TEH L4 il Abe S gk s BA6, Bl he | § ne. After
renoval ofOnﬁé)&a?&efanitggﬁgroggsﬁpéﬁ\%égﬁegﬁ\%aihed' g‘nce_ V\’/ifh!@c%lI% kPBSI%nd 15 mL of
10% NBF ( nebiestéd likblyfof resens! 19 Bie a7 arjingmaent deroiabicd i AR pYeat'@e be8l | s were
fixed over nis@hii/of thd GibfES) nolikefbGo 1AL b GEnifi@RRVEk 104 priéBeedfensadihasg sol ution,

the cells were harvested b crapi w th 20residual fixati splution and
cent ri f ugeli® dteas Suencyderps %%gqxﬁnﬂgei}g(ew@%ﬁnlng g'g%éfho\?\“/g%‘mterrt%%%%{g{?rr_ée)d to a

r ubbers O- riafigy thathaspie ehtivifdr Porfuiatitng treqpaipeth vamd withag e Hetd-Jacingmget.essi ng
casset!e. OHOMREL fallaST IS aP] ARG BR 0P iR Rl Rl GAROLNG. BT efly,
cel | pelle‘tv was expose t0 Ther edsi ng concentrations of alcohol, Cear-rite
(xyl ene substing agews) thepatienp mefef likply toffaveed logertiveecs whargd/opha pagient #dsss enrbedded i n
a bl ock usjyng @nRas alfitiddn@bheddi ng station. Al solvents 25used for cell

pel |l et processing were obtained fromRi chard-Allen Scientific. Exanple 3:
Breast Ti ssues Forpxarls 815 RPGEdIeiongeramarreaPafiithe rﬁ?é'ag?'ﬁc’éhme’ Frozen
breasfg ti Ssu@IHIDE WerdildoleRin@mndd Wil fespecex pisgshanespevstrssirhe FpUiichased from

Bi ooptions.. The. .tissue chunks (0.9-1.9 .9ra [ i xed. n.10% NBF for -24
Ifts at 461’“5H31%r & s“?%%es‘éﬁ% té)tﬁsrtg}e f ffencf'ge“ sggétéa\é\ﬁgl?agg)é%ﬁa@é%&?or cell line
pel | ets. 3QExaliehe) sdtingvHeT dt20mpd H2D/H2T wee oo vath IHC,GiPH apdichiviedness wer e
sliced wit ); & ?{Wﬂy ) Ioh keeh Yo Gharged gl ass
slides ( m%\r?mggt]ﬁghgté@?ggﬁg%ﬁhngo%}m _a.bepjégﬁe%b%{e@gaﬁg%ai r-dried for 30 mn
and t hen bekedvirss proehesistapdimpiased diaical quieEme ity frastuzypad, wapiligdon) e sl j des were
storegs at #Grifihte bitiveuh@ika$ &dbndersFaX ARGk Spdaderd W@ BIIOCARN] sty and HEE

St ai ni ng nrunohi st og rnmed.on, Vent ana

I hem stry for Her-2 rfo ,
i scovery SRR AR Bt U HE e RN b &Y U B G PRRH T oy
anti body agairdsihaly¥sr nedhdr GBT hdr)H2Enardbthirignifeagle mi® ovieme:. P2/BREed from
Vent ana. Eal-aining;of ] oCRRtHehHeM pagreording to
standard E?% %?tgﬂcg%ng’ \@é%ﬁlfe@;gﬁ %&)I%gf:ﬁ 5’“\]/%%%5}%\%% I,%\s&ga i)n Formal i n Fi xed,
Paraf fi n Exdséfiteisly agediqted Witignedpndistmit egurtency (SB{k Because of thesp pdinggnp| es wer e

depar gf f i néZ@a/HERVELRN &arts: BGcPpaB&N pBS allyss ObyRiThied Brek@bihy, slides were
sequential |y goaked in xyl ene &%x .5 m &fﬂ’ éogi%) et h%?ﬁlrﬁizﬁdnﬁ ruin), 70%
et hanol 1023 raBosfprfseatsth by oute PR RATET E SRIOBIORT Hy™ ““nduced epi t ope
retri eval miD/HbE Sughydiated 86 pripltescroasd pethbennedes. Whie eitish HeBnt ai ni ng 250
m. of Ix cit ffer HBS. ( . VI S1.00: I 1 oven
(S_pacemake‘}mP??%E%%_':e égyﬁfdﬁ’?gfpagéﬁe\%h%?g\% ét%eﬁég%\g(hjxﬁ ltt)rgs% fg&l %lr ﬁy%\%@[r)omer 3. After
bei ng cool ead sfovario figwin@Btervitvee sroupbefiPriéaT drabretoed © fpdZzenibdad were ri nsed

once w th Q&ip?[:ﬂip%&gﬁs%rt%not t%sﬁ&)f@fo%@@gﬁlﬁ)o. ¢hik @& RS halhia¥Reddle S| 1 de using a
hydr ophobi ¢ pen Z to retain rea?rents on sl1des D'I'/ﬁgTsarrpl es were

15( Zymed)
t hen bl ock@HP/HEF rafierrthapfafl ip-btwsen it oy H2D/H

group. While the applicants do not wish to be confined to a mechanistic theory, one possible

ratio group and a high H2 raf1o
explanation for this observation is that H2D/H2T is a measure of Her-2 activation in breast
tumors and is therefore a prognostic biomarker for Her-2-positive patients in the early stage
30 (i.e., adjuvant) setting who do not receive trastuzumab and a predictive biomarker for the
degree of clinical benefit that patients experience when treated with trastuzumab in the early
stage (i.e., adjuvant) setting.
In certain embodiments, the subject’s cancer is breast cancer. In certain embodiments,
the subject’s cancer is metastatic or printary early stage (i.e., adjuvant). In certain
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buffer that contains 1% nouse serum 1,5% BSA and a cocktail of protease
and phosphatase inhibitors (Roche) in | xPBS. After renoval of the bl ocking
buffer with aspiration, a m xture of VERATAGD and bi oti n-conj ugated

anti bodi es (both at concentration of 4ug/nlL) prepared in bl ocking buffer
was added and bi nding reactions were incubated overnight in a 20hum dified
chanber at 4C with shaking. The antibody m x was aspirated and sanpl es were
washed wit f, WagQ, QUL z%&ﬁg?gem st bk Qe s G 2AN

streptavi di nconj ugat e ene ue at concentration of imL in 1
XPBS was ahm‘eo&lmmﬁh@@f@oﬁﬁédtoﬁla@=m6rﬁ»sa"6¥iert%éﬂréﬁf‘?%@ﬂlﬁma'ﬁde*ected ﬂsmg“e

strept avi dvBrRNAGOSERS it deA B eiﬂ%ﬂ&déﬁkﬁttiﬁ&km&@tcﬁ*l:iipo:QleElelTheZﬁd nbagsed on signal
speci fici té and assa ’8{‘”@9 ut dﬁnam C _range usi n? h cell |ine and breast

25t i ssue sahpiTBEOUAT ¢! 1osi R EUB AL RYACAT PO REY ésr BUFE the
streptavi diunied hyl snieelo pegreseiag endmara disas pictrahethnd dskatchce samipdies wer e

washed in ygsn,. %&E&%F clﬁ% Gi%ed e ‘!sg.‘éﬁ}%l% ¥rsh &:%qu%en%h eﬂﬁédﬂ@é?sed wat er.

[l um nation er con a| ni n uorescei n an i nternal narkers
(MF and M_yhdthsr the epmeeg PRBr @va@ltefeléééewegwcéorf&éﬂr&ﬁ%ﬂ Imieerbound VERATAG( 1)

was rel easﬁﬁbo%henté@xeb%eﬁ%ﬁﬁ&rr@ﬁttb ¥ Ab®sh &hﬁx@s\ﬁ%@@teﬂﬁﬁﬁx Rl e BQUse LED array
30i I  um nat or equi pped th an electronic jce cube orreé( Pi ne

Sci enti fi cyomoginsr ‘Eﬁé"@éﬁﬁ ?“‘élﬁﬁ‘i"ﬁi‘"ﬁﬁ”ﬁﬁjmﬂtﬂrf’é l‘ﬁgf’}é%?gé‘ﬁf‘“ﬂ*—jﬁﬁe reporters was
col | ect ed lidhodineboVv@al tBe? tatis Sk sSEed’s Cdrcd® o dphﬁa!&hﬂaﬂsem ﬁfﬁdnﬂiehe rel eased

VERATAG(r) reporters. in.t e a etected on
AB13100 CEembo Inents lﬁ{lﬂ rftﬁ) r}%eglmoznop}) GIS%O oa[lgersz {) milE‘- Ei ggosyst em;) under CE

i njection I@@miratw onqef t0@kgfem@ha5©, tM@ea?BtleBOGESS EE%amphseorw to Peere2 Anal ysi s The

identificaf 't; @rﬂgnc%ﬂ%tphtfehﬁﬂeésqmclmo h\lfc%&@%emse%ﬂ&/&'t%agéﬁ isusi ng
VERATAG( ) ornmer software (see, for exanple, United States publication

nunber ZOOWPrBQW‘GQaVAI“‘gVWF%PFVF@ i ncor porated by reference herein,
i nclugi ng any di afoithg Sgpect, fige I&amaﬁamz(ﬁ;dtemetmm&%@)a sibiednathsaicer. a raw CE

| ectroph nt Lk K d M. (I ast
arkor ) vPE QR BT PRy PR P pa A B RB S o thel 1

el ect r ophothatid ldelgodiedpptdo Uﬂatmdngwatt a Bor2-acting agett and/ed hat 4 heag tinge dotree t WO mar ker s,

e, [t( fﬁw{?;fﬁ?méthg/@d Mamaéé\fr)nll mmggﬁefea@,@m BoYEBATAG(r) peaks

were then quan area ca or eac VERATAGO. To correct
for vari abictfaagentip th Fs&\m@efrutOF%M@mynaf'%dvWW@GHSB%@C%@WSon and the
run vay i abdohdptidé detrnfifing (Rt @ Glvic@is Shifcies WRNE Yand Bhas likdelie etjordiosensi tivity

acr oss caplllar array, fluoresc was included in the illum nation
ot VERAT RO B R i B B S HOPIAL D 28R ¥t er nal
ref er ence wointanobn, then slacing samq)d:aepm{epmonalhéthatreananf optiac ot aMERAEAGE(tr) peak i s

t hen fepor:&@ aBEdcéc AR5 B AL RPLIR T ERMIPRRL NBIERATAGT) peak

(VERATAG(r) pea area Gor escei i peak (fluorescein peak
areal 1 pl\/pcoalnﬂseﬁsmrwgna}mt  subjspt isgliceArithie faneer (hpiNgpes 2 shigd tip padrse quant i fi cati on

t er meysf or 4,08r hAidRlikeB ©tSpdnd HAl8Gh R rBYtL AR MERRKARS J HAI &My

agent. These aspects of the invention each comprise each of the various embodiments (e.g.,
stratification by expression of Her-2 and other markers as disclosed herein; evaluation of
various Her-2 acting agents and/or other chemotherapeutic agents; analysis of various cancer
types). In certain embodiments, the Her2-acting agent is trastuzumab. In certain

30 embodiments, the chemotherapeutic agent is paclitaxel. In certain embodiments, the cancer is
breast cancer. In certain embodiments, the breast cancer is metastatic or primary early stage

(i.e., adjuvant).
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can be either RPA (pM for simlar sanples or the RPA*IB vol /TA for

vari abl e tunor sanples (=Relative peak area nultiplied by the illum nation
buffer volume (1B) |oaded onto sanple section; divided by the tunor area in
inin2 (RPA*IB vol / TA = pnmol e/ L*L/ 2 = 20nol e/ n{ 112). Exanple 8: Titration

of Sanple Section Size and Estimation of Tunor Area To evaluate the
ability of the VERATAX(r) assay to quantify the target proteins in the sane
sanpl e speC| nmen, section size of the cell line sanples cut at 7 um on

slides wasEXamal$st od ser | all'y using a razor bl ade and di fferent nunmbers of
m cr ot onme- Euinpke cAntdpdiesoVERA BES®- e aficissaeed on one sI i de for

each titralion o fiie digate A%%nstacnpmce ,Tsan%f%rlx the cel |

line slides were air- scanne Section area o he sanpl es
in me wasCheaisur SHERRvecatulitsad e bib Yirien YERARAE®ivraras Pt fﬁlﬁ | mageJ

softway e. FQls)eea tavtd:rﬁ&a“ﬁga'i@lmlﬂﬁien@@ﬁ( Mcﬁ%ﬁ%@@@ﬁ‘ﬂéﬁe @hihd;ezsd wer e H&E

st ai ned and nounte a nountin g é 85%lechard b ?%u ratl fic). The
t unmor cont@’ﬁt"”‘&ﬁedF??@rdt”ﬁé%ﬁfi%r“é’éﬁlf‘ﬁ‘l’@ d%é"” YEEr TSI %103 fied

pat hol ogi S$tatthHaﬂ:gt 701 0p208, Whic k & incapchaad waefolende hereipUinadudirgamt &mwingsh P2 was
nmeasur ed an WI th.the .| nmaget f manner as for
the cell %é l'# E’)?anmiogy B‘Ot"tfgv'u?a%e? \A?WPIOQ/EEA%A Bﬁn ‘Assay for FFPE
Cell's were Andeolﬁutlg m!fe-Nﬂ’S It@iéciﬁiﬁFi’E(WAmf a@SfésﬁgimsmaS‘H@vWeli 1 Figure 1.

Bef or g, the prothHi LndQBn;ﬁéAﬁona;ﬁ(%%Ms pirERoy WG Qs gilin sect i ons were generated from
human br east cancerlé:e I lines or turmgtl ssues and baked onto gl ass slides

as descri 1 praffip Erbedding <5 e sections were
depar af fi ni zed raxn@reraebahdé.a&e]dm@wm MMBM(XEIWMBAMH}QMM BEBRS3, prot ocol s,

t hen subjected t at -i nduc % | Lo e VERATAG(r
assay. Tjhe "\?E% %??fmfé"sf'éya"\ﬁggea?w c{%ﬁ at ggl lont'%lléceg ary o my%‘b‘ﬁ a0
VERATAGe- cofjyigad £d Conéh iltetdors- mmemgmleeubdmm) pP&i(p0:3%I I0Bwed by washi ng
and i pcubagion o%&*amafo%&r g@yanﬁs GBI ARhPad ORM L bRERirk! ©

SA- net'hyl ene b i ne t unor sections were
exposed tGC“iS yRE 2o iaerrenignegon 87estieh dlnmrhy ik Pleks Prerch it B sensi ti zer

bound to t RfgerRinQlAIRF AR ARYeIGARMENAIRE ofile W60 LME txPBSKEETS hiDof0WDr € reacti ve,
sol.utio Thi s Q¢ curs a6 absor ption,

| et stat buf f
T oot bR By e SR e Bt T R P S Aeno o Pl Lo
( 4 gs in mejtaety. afal rdrous ofiaw Bxativd sohitre the aex)blwargéar&@ctdbf &mmg wihst ance,
(F 0% r%ilduran%(agx% SQIEE)O Lé?(f&n%llg!?d :9'35509%1% Imin?ﬂ}egaﬂpeﬁg v.;las/o wi Il diffuse 250

nm be% ore bel ng quenc Sci enc Consequently, the
di f f usi ng msfﬁle&déq srupber B-TinBevraRpehIEnfilicr pankrepd P PICRSINY ERSIAG( 1 )

reporter nRL:&eM: &isqRGk B}%ceﬁem' WRQdM fod BREdsRG. ﬁr@ﬂﬁ%@&ieﬂ%t%&s basediocl eavage of
t he thio-ether, bonds and rel ease_of V HR' ecul es bound on

rt
the tissue Ering cquesapatops ofjoghpy, &‘f’zwﬁﬁa@%} 5*&5?3 SRTERR
processing, pellet was embedded in a block using a paraffin embedding station. All solvents
25 used for cell pellet processing were obtained from Richard-Allen Scientific,

Example 3: Breast Tissues, Fixation, Processing and Paraffin Embedding

Frozen breast tissues with different Her-2 expression levels were purchased from
Biooptions. The tissue chunks (0.9-1.9 grams) were fixed in 10% NBF for ~24 hrs at 4°C,
and processed and paraffin-embedded as described for cell line pellets.

30 Example 4: Microtomy

Sections of 7 um in thickness were sliced with a microtome (LEICA) and placed on
positively charged glass slides (VWR) with serial number labeled. Slides were air-dried for
30 min and then baked in a heated oven set at 60°C for 1 hr. All sample slides were stored at

4°C for future assay.
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20conventional capillary el ectrophoresis (CE) instrunents, the rel eased
VERATAG(r) reporter is separated according to its mgration properties and
detected as a fluorescence peak in an el ectropherogram which can be
identified and quantified as the peak area using VERATAG r) I nfornmer
software. The VERATAGE r) fluorescent reporter nol ecul e peak area is,
therefore, directly proportional to the anobunt of the target antigen
present in the ce Is .peak area is initially calculated in
RFU. To corfect VEr LFgfrat=F'81* vari abl e recovery fromtissue
sections and i nmhmlmmchmlm@&ﬁet»haamdkmad gavipRRAYisqoserg Al eysteat ed rel ati ve
to that of f escein

To i dont i 5o np G SRR 0y b biEal B PR AR B o R TG )
assay develcagmentere PflicbﬂéEdefwm Yrotnae Slfistainingoh F ERFereset tiueshvas P edVERATAG( 1)
fl uor e§cengccgrgggg(;sedq]da$@lgg@¢b|ps or biotin, and ten proximty pairs were
tested at ug eac on PE—prepared huma r.east nor. cell lines. The
perfornanc 1 ;le el A I Hes to

par al | el tB&asﬂEFlsﬁi:l ve Her-2 protein expr eSS| on Ievel s, determ ned by FACS

anal ysis and other dent s, 1.0 SK-BR-.3 2 ..Rer cell),

MDA- MB- 453 ( 1. é% E %‘@g sl %‘iafaf = Zé‘%reg’t? a(‘% WS OA Sy 1’%ﬁs%e 7 (2 x104
per cell), Sldmjwetr&/ﬂemnwyﬂc@@ed@eksﬂ@e (repain, veo% Qt‘mﬂol (é@ﬁmlﬁl H%<t@aolper cel ).
The Hej -2 @atalhﬁa%dlaabrrmé\%%r(@m nm8H&@nl@ac@a ogehan%%\%séhyﬂyts@m c range

of signal, consistent wt he rel ative Her-2 expression | evel quantified
by ot her eRISE s AREpTMES @r‘i‘tdéf‘ Fepginitece? %ﬁﬁ&%@%ﬂ#@r (B S OH&a®/ERATAG( 1)
si gnal genefsahpding alicrdv@aNé over §pae@lﬂa<reautcam zeu aﬁma lorfeased panagh cell 1ines

are shown in Fiqu m _cr.oqr aphs
T oTme ke A Bufioah Rt B o DR st ke, Fie SRR goner at ed
fromthe Here2itVERAZAGya)r. dbphyphpiar alcleatss dbMOsilignaing i hyeedpliypeand i s

i t t I I
ﬁgPileE ggt (29@%&} t%%%ﬁ%aggné\&sﬁ §Th§?agx%ﬂ%kr§ﬁae:9ﬁloéﬂ@ci fo?th%ﬂ{ ﬁ&%ing/g g\ée (')e

Exanpl e 10PufigERaFARERsAYt Porseisrdh d 5%@&@@%%@%&%@6 @emﬁmmasq dentified

?n anti bOdthi]BQdd(R%M#e § ablvers. ﬁte%ﬁfﬁtﬂ&blo@ﬁnﬁ@%fﬂéﬂﬂ R[PFas, ]acxtnﬁkhlrﬂe proximty
ornat re I N an S CIT1 Wwer e et erm.ne or the

ol o AT R AR B e ot e T URRTAGTY) T o ase

condi t i onspremszdiebibckag baﬁeﬁ(ﬂyaszadaaddmsandmmacn@s eenrdentaredbivarght imder pr oxi mal

cond i onsny Mg k5L LRRRNETE RELICT gﬁrneyﬁﬁa@@gagm ugat ed

Ab8-Prol 1 or 03| negativ VDA- MB- 468)
Her - 2- expr Eaﬂb?drwﬂlPFaFiE)léféll qoﬂqﬂ!nﬁéﬁ 2@%] Trlio,ﬂj{ﬂ@ﬂ ia 3§Pd-°£°tﬁ“ ﬁtien@"'éléncent ration

(200uM  of odnREatQnIENSE smezgEomrmwn%ﬁ@s@mmﬁQPBMEE%M@(fﬂe rel ease. This

non- proxi mal rel ease of Prol fromincreasin oncentrations of
bound ant i BAERPIIEM ‘éé‘Fé“‘tbﬂ‘gy "aﬂftf"ﬁ%&?“‘é’g‘ﬁ)’*%ﬁe%ﬂ‘lz?féo‘é{'l’&afem”ffga‘?eﬂ%‘@"mg
rrul ti - par amedden sigbal v;emﬁmtytanmgsaye&ﬂdnt dfnaihicAda8e Biglboth céiblingasd brestinsi st ent with

si ngl e bjndin f, KD = u 5 o the single
ZOSI tgg bi n Gssuc salg?le A%Eeig ncubitjfm a? ro%‘n ptmﬁgatu?e g %46 t? rinx%&i@ienggl " The
non- speci fue@getﬁlwélﬂangat@faﬂmsaﬂm@h wireasieth i vaslt bwﬁfartceuele foloredbhé negati ve
control N%dl% c%@i&oﬁ?ed%%%? Wlﬁfrﬁi%ﬂgn !Qlfffertéaﬁtalhﬁég M%or@ﬁen?l a§d tgrﬂ@lE whereas the

non-specific ndi ng_of 15- 11 is estinmated to be_--10
internal markers (MF and ML) in 0 Ol *PBS was added on sample sections. The bound

VERATAG® was released at ~4°C by photo-activated cleavage vsing an in-house LED array

30 illurinator equipped with an electronic ice cube (Torrey Pine Scientific). The CE sample
containing the released VERATAG® reporters was collected from above the tissue section
on the slides and the released VERATAG® reporters in the CE samples were separated and
detected on ABI3100 CE instrument (22-cm capillary array) (Applied Biosystems) under CE
injection condition of 6kV and 50 sec at 30°C.
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Optimal Ab8-Prol |and Abl5-biotin concentrations for the proximty assay of
total 25Her-2 were determ ned by antibody titrations on FFPE breast cancer
cell lines and human breast tunor sanples. The concentrations of both

anti bodi es were held equal during the titration fromO0.25ug/nL to Sug/nm.. A
K112 of mexi mal VERATAGr) signal equal to approxi mately 2ug/ nmL was
observed for both anti bodies, and a saturating concentration reached at
3-4ug/ nL. IIan this an ther simlar titration studies, the optinal
&gnal-to-ﬂg}@ﬁgékgﬁ%g%&—\ﬁatlo of 100-200 is 2-4ug/nL for bot h Ab8-Prol |
and Abl 5-bi ot iThe idéditicaiibomalquaplidationzd VEBA T &% Beras rrerpdoutdsingr mi ned that the
concent r at{, o plod i Ag-SRMSL &égfop&aﬁammd ShesMRbiRbiR nBHG ML s saturating

under npbst con 1 ONns an [umnation tine is 2 hours. G ven
t hese resula0F0203408ckc erhieh amcernor@ﬁd byuefersree pognimguding enckerdeds- f8r bot h

QgtSI E{é;at }%E@Mgfbé@xh ﬂ({]@ hghals?aﬂdra@ C@%@Ltfdﬁhdcr&gl’ranﬁ:ﬁvd\@? infe@ial halkkdner assay

and characterization o 2 VERATAG r
assay f or ndf §0nsienagken g4} et & ?rkfifhg”/aﬁlljgegﬁ? ia%ngﬁ%\é%'gﬁﬁ?ﬁ%? i (L)n to i dentel( fi/
condi ti onsdct;dmhg o aeitlefectiophdrdtie nobifity casipayiopend, gramine ®.theThemerkgs,e t wo

opr ot L, ¢ SR S hOIRS AP BLRHLO AP B Akl pand ADS- b ot

pl us Abl5- Pr rox rect rel ease of VERATAGr) from
Ab8- Pro 1lquawtifiethiy wa!e%}@rvelemetfm@ap%fhé’tﬁﬁr‘r@/\ﬁ@tWoefﬂ%f%l"ﬂ@blhﬂl“ﬁ hough t he

met hy|ene PEperAdid ?e%velry%oﬁﬁﬁ@hsg&ars%&n RN (e Sarifithi &pﬂﬁ@E Apehal | si gnal bot h
proximty assay nethods result in | ower background, her si
h@f‘fh expect ed

backgr oundeffgierandierdepstionensity nagess aplery A e B HEEIIRF
10r ecept orjp rﬂmﬂn@ﬁnaﬂ@{ anﬁ@’lERAqtﬁG@)rréﬂoﬂﬁ?ﬂbmr hiidepracpniresaetshotemallhe proximity

f or mat Ab15- ti
backgr oﬂfllfg éef“fec?o%{’f‘?hg’\fég S%"é*ﬁe e 8%13 Lt ?fﬁ%‘:h%llrk%@ ot F%e?r%? RTF%}%SQP 3|r t thgr

study. TheRBi ol Righ tyatea sanpliztionvé the VIERATAGBWAtK (b’fZRH@i\G@ peakdrearto Her - 2
hom)d fnerg. ’n%ongﬁg}g}ég@emgak Hid A&y &Mréﬁﬁeﬁd) atd hatvﬂg uits Qf &%@eh@d’ﬂm@f Her - 3

u5|ng t he net escrlbe above. 15Thus, -2 _expressors were
further stdDiThe&epl ayandfoadiosirmer Wy raseproiey éﬁrte%?f‘ Cpip ‘@‘é%ﬁ? 856t s bei ng
hi gh or | oM be either RPA (pM) for similar samples or the 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 = ;:vmo!e/if"L/mm2 =
20 pmole/mmz).

Example 8: Titration of Sample Section Size and Estimation of Tumor Area

To evaluate the ability of the VERATAG® assay to quantify the target proteins in the

same sample specimen, section size of the cell line samples cut at 7 ym on slides was titrated
serially using a razor blade and different numbers of microtome-cut sections of breast tissues
25 were captured on one slide for each titration of the tissue material. After the VERATAG®
assay, the cell line slides were air-dried and photo-scanned. Section area of the samples in
mm° was measured and calculated on the scanned images using ImageJ software. For breast
tissue sample, post-VERATAG® assay slides were H&E stained and mounted with a
mounting medium (Richard-Allan Scientific). The tumor content of the tissue samples was
30 defined by a certified pathologist using a pen marker and area of the tumor content in mm?
was measured and calculated with the Imagel] software in the same manner as for the cell line

samples.
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Exanpl e 11: Application of Her-2 and Her-3 classification in patients with
netastatic breast cancer The VERATAG r) assay was perforned in a cohort of
patients with MBC. This 20 cohort (N=103) was derived fromthe

I nternational Serum Her2/neu Study G oup (MSG and is called the Lipton
cohort. 1HC was performed on the patients at a central |ocation - the
University of Vienna in Austria - by a single pathologist, where the
patients r the 103 patients, 99 had
central = Etf ' '%W?E(pﬁ]ts and 79 had 1-131

measur enents. (KuQMmewgmﬂﬁwbéﬁﬁ$Iﬂﬁ@Bﬁ@eh@mmed1H@Hméﬁ@ﬁ@BQM@MU@ed that were
FI SH negat | h\égssw %lh’lil_ll%l—ro?om% sécf}onsm}é%ealeﬁteti 'fr@r?tlhun%ﬁst;reag OB Of 1inéBorPat i ents were

tested. Five groups were tested up 1 FI SH negative H2T <
1.14 G ouprZmFill‘?SH‘"’ fms*éaaiseﬂ\?@to glaﬁzfrdezas dzwlbsd@bﬂye 3T?P=|F§I3F~ FOSInE PRMOF 12T > 1. 84
G oup 4 Fl §udesiohd We ddddratfinitodladd refvkirald by Fdabiakdix@bne/ethanol/water

protocols, then subjected to heat-induced antigen retrieval followed by the VERATAG®

assay. The VERATAG® assay was initiated by the addition of the VERATAG®-conjugated
and biotin-conjugated antibody pair followed by washing and incubation with a streptavidin-
conjugated photo-sensitizer (ie SA-methylene blue, or SA-MB). The cell line and tumor

10 sections were exposed to light illumination at 670 nm during which the photo-sensitizer
bound to the biotin antibody converted dissolved oxygen to a more reactive, singlet sfate
oxygen (O) in buffer solution. This occurs via absorption, intersystem crossing and Oz
production.

The Oy molecules are short-lived (~4 ps in water) and thus have a limited average

15 diffusion distance, e.g., 50% of the O, produced will diffuse ~80 nm and <0.1% will diffuse
250 nm before being quenched (Latch, Science, 2006). Consequently, the diffusing 0 reacts
with the covalent linker between the VERATAG® reporter molecule and the antibody,
leading to proximity-based cleavage of the thio-ether bonds and release of VERATAG®
reporter molecules bound on the tissue cells (See eg, Figure 2A and 2B). Applied to

20 conventional capillary electrophoresis (CE) instruments, the released VERATAG® reporter
is separated according to its migration properties and detected as a fluorescence peak in an
electropherogram, which can be identified and quantified as the peak arca using
VERATAG® Informer software. The VERATAG® fluorescent reporter molecule peak area
is, therefore, directly proportional to the amount of the target antigen present in the cells. The

25 VERATAG® peak area is initially calculated in RFU. To correct the VERATAG® signal for
variable recovery from tissue sections and injection into CE, the peak area (RPA) is
calculated relative to that of a known concentration of the internal standard fluorescein,

To identify a proximity pair of Her-2 antibodies suitable for VERATAG® assay

development, five antibodies were conjugated with either VERATAG® fluorescent reporter

30 groups or biotin, and ten proximity pairs were tested at 1 ug/mL each on FFPE-prepared
human breast tumor cell lines. The performance of each antibody pair was evaluated by their
ability to parallel the relative Her-2 protein expression levels, determined by FACS analysis
and other independent methods in SK-BR-3 (6 x 10° per cell), MDA-MB-453 (1.5 x 10° per
cell); BT-20 (6 x 10* per cell); MCF-7 (2 x10* per cell), and MDA-MB-468 cells (negative
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As shown in Figure 4, the total pool of Her-2 positive patients had a
median tine to progression (TIP) of 7.9 nonths. The data for patients in
Goup 1 is shown in Figure 5, and shows a nedian TTP of 4.4 nonths. 5The
data for patients in Goup 2 that are FISII positive and | ow HER-2
expressors is shown in Figure 6, and shows a nedian TTP for FI SH negative
EP%HHZT <l.14 of 3 4 nonths, FISH positive and H2T <1.14 of 3.2 nonths, and
p05|t|v H T he FI SH
posi ti ve, l Qp rce %helHejr@ aQt bﬁ%}éﬁ% A@?&xﬁg\?\gs E%’%L“,I%Mi%@ g\teﬁesi foup (1112=-2.7:
p=0.0002) @nderaSH q@@wgmﬂ wzélstemmzw the rqatwaﬁgri’cfuafef@mbze*guﬂ“bﬂf% b%04)
10exper i enggd tn\QﬁlBe%eRéBkéEéﬁﬁﬂ?e%{ectro herogr:ﬂl&rf haVERADAGPRIghA REBrated flr OUP 3 t hat
are FI SH positive and h%% HER—f %ssors iS.S i gur e 7, and shows

F
a TIP for frowlsbageterigd FFaRbregst ‘132@?‘" “%&Wéhoi”“fiﬁp Fo) 1’2‘?0%' fit hs. Thus,
this data showHd-batc ﬁ&tdg&@lﬁaﬁxtahi‘i@Dmcceorﬂb@ldprpmﬂﬁw pek breavifig noder at el y

EII %EI E(Z); E?@%Am@@téﬁ'@ge %"n I{‘ 2y vﬁ&%r%&@%s'%% ;ma%iel?ﬂ)c s@&%if ?h@lﬁegt er that
p=0. 0002), anEhsSbhm@gawlthﬁecep@d! i?@wgcmgpmﬁwf)Wrﬂzweﬂswmﬂi(le Peeerdet1) or FI SH

pOSi L[ ve et Lantss W) b0l BT, ier. 9= o WATDR B A ] - 112=3. 0; p=0. 0005).
The data forpatlents in Goups 4 and that are FI SH positive and high

HER- 2 expr Bled 0: AERATAL® Antibody gpd ' ed by either high or |ow
Her - 3jexpr essi @ﬂwh@d&hﬂmnlaﬁt;lﬁ@ﬂagum&bﬂforarm:dAshcmSﬁy teeelb@menihP f or FI SH

osit d H2T >
IF—)|er I 3I \éi pr gg%rf”ﬁ?f t—‘bf{’m?a‘ %ﬁ?%g%aaﬂgwﬁgﬁeglwaeﬁe Jre%n%#'éé fg]rllg%év—ilm%%;r% i \6/12d glnthZT
> 1. 14< 1. 8ébddees gnder mngexamtat diyechV GRAHRTY retoag candrrr@dﬁ asnweTllaF’a Koranflow Her - 3

expr essi on, HoSH medi an TIP
(rmn t hS) an dlraHn{rZCOn%frrl?%%)[F%m?eé ré.)%umai CO{IdtthHS a(?lﬁb(;dpﬁtrz{at.ftol}{s\%egg %ZT Ed %hﬁll i gl ven

bel ow — meMERMIAGEropingardrdp-Pra 2 ar 4P 1REEG! b o WS'“V%‘I%HQ)‘ -ad gy 1 Hazard
Rati o p- V@&D!@—MB\I%S) R QURpDsshak OFHE ckll incd ulMizhg a saturating concentration

(200uM) of the O, sensitizer methylene blue for VERATAG® release. This non-proximal

release of Proll VERATAG® from increasing concentrations of bound antibody reflects the
antibody’s relative affinity. The multi-parameter curve fitting result for Ab8-Prol 1 is most
consistent with a single binding site of Kp = 6-8ug/mL. (40-50nM) and similar to the single

20 site binding of Ab 15-Pro 11 with a Kp of 2-3ug/mL (12-18nM). The non-specific binding of
Ab8-Prol1 can be estimated from the negative control MDA-MB-468 as <4% percent of the
total SK-BR-3 signal, whereas the non-specific binding of Ab15-Proll is estimated to be
~10%.

Optimat Ab8-Prol | and Abl35-biotin concentrations for the proximity assay of total

25 Her-2 were determined by antibody titrations on FFPE breast cancer cell lines and human
breast tumor samples. The concentrations of both antibodies were held equal during the
titration from 0.25ug/mL to 8ug/mL. A K2 0f maximal VERATAG® signal equal to
approximately 2ug/mlL was observed for both antibodies, and a saturating concentration
reached at 3-4ug/mL. In this and other similar titration studies, the optimal signal-to-

30 background ratio of 100-200 is 2-4ug/mL for both Ab8-Prol | and Ab15-biotin. Additional
optimization experiments determined that the concentration of the Oz-sensitizing reagent SA-
MB of 2.5ug/mL is saturating under most conditions and the optimal illumination time is 2

hours. Given these results, a concentration of 4ug/mL (26nM) was chosen for both Ab8-Pro
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4.9 (<0.0001) Group 2 3.2 1.1 (0.84) 5.7 (<0.0001) Group 3 4 1.3 (0.53) 4.2
(<0.0001) Goup 4 7.4 0.53 (0.051) | 3.1 (0.0003) Goup 5 15 0.2
(<0. 0001)

11 and Abl35-biotin, and 2.5ug/mb for SA-MB, for further assay optimization and
characterization of performance.
Three Her-2 VERATAG® assay formats were compared at 4ug/mL antibody
concentration to identify conditions that result in the best assay performance. These are two
5 proximity formats, consisting of Ab15-biotin plus Ab8-Prol1 and Ab8-biotin plus Ab15-Pro
11, and the non-proximity direct release of VERATAG® from Ab8-Pro 11 in the presence of
saturating methylene blue. Although the methylene blue direct release format provides
highest overall signal, both proximity assay methods result in lower background, higher
signal to background ratio and dynamic range, and tracked most closely with expected
10 receptor number per celf determined by independent methods. The proximity format using
Abl5-biotin and Ab8-Prol1 results in the best signal to background ratio and was selected as
the final assay format for further study.
The biological sample where the amount of Her-2 and/or Her-2 homodimers is
medium was further analyzed for the expression of Her-3 using the methods described above.
15 Thus, the medium Her-2 expressors were further stratified or classified by the level of Her-3
expressors being high or low.

Exampte 11: Application of Her-2 and Her-3 classification in patients with metastatic breast

cancer
The VERATAG® assay was performed in a cohort of patients with MBC. This

20 cohort (N=103) was derived from the International Serum Her2/neu Study Group (ISHSG)
and is called the Lipton cohort. [HC was performed on the patients at a centra] location - the
University of Vienna in Austria - by a single pathologist, where the patients were IHC 3+ or
2+/FISH positive. From the 103 patients, 99 had central FISH measurements, 98 had H2T
measurements, and 79 had H3T measurements. Of the 79 patients thus selected, 3 were

25 excluded that were FISH negative with H2T > 1.14. Thus, a final test group of 76 patients
were tested.

Five groups were tested as follows:

Group 1 FISH negative H2T <1.14
Group 2 FISH positive H2T < 1.14
Group 3 FISH positive H2T > 1.84
Group 4 FISH positive H2T = 1.14, <1.84, H3T high
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N A The data thus indicates that a significant nunber of patients
that were treated with trastuzumab based on 114C are FlI SH- negative and did
not respond to treatnent. A sub-group of FISH positive patients that had

| ow Her-2 expression as neasured by HERmark did not 5respond to treatnent
Wi th trastuzumab whil e anot her sub-group of FISH positive patients that had
very high Her-2 expression as neasured by HERmark aI SO did not respond to
treatment w th-trastuzumeb —The-third-subgro 3 03|tive patients
that had rmder&tr‘é‘w hi gh RIEH §ositivepdi um g é’XL% n as measured by
HERmar k showed—the—best—response~to treat ment W th trastuzumab 10The third
subgroup of FISH-positive patients that had noderately hi “é: , medi um
Her -2 expressi ot et inFigee fhe thiakpogh b %f%?ﬁéﬂeﬁgﬁﬂ‘aﬂﬁmfﬂg" f E’\/tgl of Her-3
expr essi on, roggﬁloﬁg@) MOnméalthe ddta fohgutitdid ib Grapb-isghoupin Figatisemtds wi t h hi gh
Her - 3 expression a significantly longer TIP (p=0.051) than

FI SH negat f9&s 2 I:{gr%oﬁ“é ¥sing patients (Goup 1) and had about half
the risk of pra@e eassfoo;m:edmnc}mub@aatare PiHtipesitivs aidjow HERtZsRpressaails-  15gr oup
with | ow R 4Qf any sub-group,
with a 5- ?8?”61 mf}?( A asrédosﬁ%‘gsgrg%n T g)?egh%gag%d ?gga? P@g | ow Her - 2

expr essi onmpahs; éIISHsmE( e qupHAN <ladi@f ?}E@%‘i‘fg prCrRLEH pRsitye. Bt B39r> FEsonse t han

' Et ernedi aj g, :ngrths R@l%em ﬂbFI‘SIﬁrpt‘J&w%W"l&QSIQrgﬁ)uﬁ Fﬁm@iﬁ@ﬁb@)twem <dg.t g.ot hus show
that it is possib rmne ent positive
cancer is I‘li‘k@P‘iP(fIB %ég’p%@%@dﬂ%ﬁ‘)ﬁﬁ%& H%Qﬁgégr%% ﬁgﬁ‘% ent and/ or
for pigdi Céﬂpa@naedtwofﬁeoamnrcse of disease by neasuring the armount  of Her-2

and/ or Her - %Dg?tg{%re Pa’lxer\}/]tvsh 5 [gi?(ltug 3lt¥]:at %@ﬁsﬁ%@% o8 h]?ﬁ?ﬂl@Z @PQ)WSQ)FS idter -

honodi ner s | S ther cl assifyi ng t he
patient bysteasufigung’, Bmhwﬁﬂ’ f@rfﬂﬂépﬂsswe P@Uﬂ@rﬁ 514hh#4 drlé2t reated with

Her-2 acti ngntﬁﬁg%ﬂfs’thigi@g bt thQ?Mﬁ:nt@ﬁ\gﬂ\k@?@ HISH pésitRY Hi&%&ﬁo@ﬂa@lyhlghl gh 25Her -3
a

expression W ve a | 8 | e pati enbjﬂ hé{a di um Her - 2
expr essi onHBTite-g.oolicpie MitB HEX 5l d& ol WP?”OF’%E%H tElva! oaid ‘fe pa'l‘:’&? nple 12

Appl i gati OWltPfowl'ﬂQﬁ“(ggaHﬂFHellé):@HIC*mﬁ*d 0002 FISH négatigaghiie@ntvathivt H2br east
cancer in the ea a g Ei pHer (Joensuu
et al, N EHYI 7 Rﬁ@ogéﬁgﬁsg‘ Peﬁ‘“"e p%ﬁ’ms q’i%)élbﬁﬁggdﬁggfl HHERs sgeger al

30pr ospect pspopgndom zed clinical trials that show a clinical benefit from

trastuzumab addgd qf, fo? :e;}{%ét@%@ s & hnd® that adiisyaitiiveahenpt hexapy. Ve

i nvestigated the re ons tween clinical
expressors and that are further stratlﬁed by either high or low Her-3 expression is shown in

20 Figure 8, and shows a median TTP for FISH positive, and H2T > 1.14, <1.84(e.g.,
moderately high H2T) and high Her-3 expression of 7.4 months and a median TTP for FISH

positive, and H2T > 1.14 < 1.84 (e.g., moderately high H2T) and a median TTP for low Her-

3 expression of 15.0 months.
For the five groups, the median TTP (months) and hazard ratio relative to FISH

25 negative, H2T < 1.14 is given below:
median TTP Hazard Ratio (p- Hazard Ratio {p-
{months) value) vs, Group 1 | value) vs. Group 5
Group 1 4.4 N/A 4.9 (<0.0001)
Group 2 32 1.1 (0.84) 5.7 (<0.0001)
Group 3 4 1.3 (0.53) 4.2 (<0.0001)
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benefit fromtrastuzumab and quantitati ve HER2 protein expression (H2T) as
determ ned by the HERmark assay. Fonnalin-fixed, paraffin-enbedded (FFPE)

ti ssue from 899 invasive breast cancer cases of the FinHer study that had
adequat e invasive tunor tissues for the HERmark assay were included. 196 of
t hese were HER2-positive by CISH 1In this study 5patients with

HER2- posi tive cancer (n=232) were randonly assigned to receive either
trastuzunab adni-nisteredconcomtant it chermothe for—9, weeks or to
chenot her apy alSH8* In thL% study we g%ﬂﬁég% on tﬁe(gg@%énts W th

HER2- posi ti ve WO re randon‘5§<ﬂ%&n rastiygymab treatnent or
control. Posit scanni ng anal yses re conducted to identify the

opti mal cutoff dlscrlnlnatlng the very hi gh H2T group As shown in Figure

9, 10patients v h H2T v | ues 0 T>=2.21; >125 9 HERmark
units) did not Tﬂ)‘%ﬂaé‘ftﬁ't‘sy‘?‘l;%‘%f {thai’sgfgﬂ "E%’Fu‘g PUREHBERET BT Vilht nent
rel ative t pasaeuhdbohsd éd-IEECJar@aSHBegqn@ adddifl ot rebpRy tcHRatine@5A siB-go. 95 for OS),

whi l e t hosgf%ﬁ Q%H%Tga}{l i hac?‘l%é l{%r—?éx%{?(wngmgg)m?f by‘Hﬁ{nQaﬁ JIQEOtTDR HR=0. 48,

P =0.1 for erred t'he 1 nventi on has been
illustyat edsmwrﬂml@@es@Wﬂtbé@ﬁfuzvmﬂb\mhhi¢ angepperew e -pasive Ratetsdl changes

can be rradﬁadtv rhegh @ler‘M &mg&onq?a@grs&rhm HERORL AR dRiiof ﬂeEpoﬁthr%ﬁ)&e of the

i nvention. 1. A nmethod for determnln \Mf}gﬁ f ect with
cancer is WI“k‘é*’ISS?‘Z‘t“Bbr@gﬂbfﬂa“"(g@”? ?fepést}ﬁ@‘?ﬂ“"%\l’ac“ﬁ“ Hhgap '?"dé‘é‘{e y:%éhagent, f or
predi cti ngea., tﬂemanpmrz&epr&fmﬁiass@aﬁa&d b@.HﬁRﬁiﬁrkfsl@j’we@ﬂledtsCItetpﬂ@ctohe probability
of a si gnlfl ant‘{fg1 in the time course of the subject's cancer,

conpri si ng FHE™ :?"ma?a) nmeasuring the expression of Her-2 in a
bi ol o¢fi cal sarrmhethfrd gretohecfSTH}-poitivepagemabit had moderately ijeh deg- avadivmd) ng  whet her

the bi ol ng{&"eﬁl ex&r@srqgl’l @ouh% fﬁ'ihlerq\% h%*&@d ba®d oFBfe 1R el AHBDAK @@s%lﬁyl‘h@ gh l'evel of

Her-2, or a very high |evel -2, wherein: i) the | ow | evel
conpri ses &AM t%ﬁ‘i '“dhﬁ)tb’mS“B‘ﬁml‘léﬂ’ﬂ‘?“tédﬂél“"'[‘ Herorexpratsion(roen 4 439 aer - 2

t hr ezhol d igv@hntlyWhgeeimm (;S%Q)Sf)ltlﬁaiﬂ"lﬂ‘!ﬁfegﬁw& hﬂ\@?h@&dprﬁ@iﬂgbah@ﬂiI‘espondls to a
Her -2 nega antification 2 total or
Her - 2 hono r?f‘BrI§T”§\L?3‘F%b°”t SRR (‘1? SOgrte%%é’q#B é?rgbttéj VAT tﬁ tlhg%gé]f) conpri ses an
armounts of gewp-vidthgove HtreY explagion {Greurf 3) hat thiHest-r&porhe efshodud-groep.etithand | ess t han
a second "l%fd d%cr&tzargg :ﬁ%h?éo%p‘lir?&/f%l}?is%ﬁbggt% r]mL hgr ?&ng%nlﬁﬁrentgf rm;ﬁ§h0| d level

corresponds to an l'east about five fold greater than the
first Her-@dbedsigsifishuly beligetespopgsdhan intermediate Her-2 and high Her-3 expressors

(p=0.0003).

The data thus show that it is possible to determine whether a patient with a Her-2

R

20 positive cancer is likely to respond to treatment with a Her2-acting agent and/or for
predicting a time course of disease by measuring the amount of Her-2 and/or Her-2
homodimers, wherein if the amount of Her-2 and/or Her-2 homodimers is moderately high
(2.g.,medium), then further classifying the patient by measuring the amount of Her-3. Patients
that are treated with Her-2 acting agent, and that have medium Her-2 expression but high

25 Her-3 expression will have a longer TTP, while patients that have medium Her-2 expression
but low Her-3 expression will respond the best.

Example 12 Application of Her-2 and Her-3 classification in paticnis with breast cancer in

the carly stage (i.e.. adjuvant) setting
FinHer (Joensuu et al, N Engl J Med 2006, J Clin Oncol 2009) is one of the several

30 prospective randomized clinical trials that show a clinical benefit from trastuzumab added to

early stage (i.e., adjuvant) chemotherapy. We investigated the relationship between clinical
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(iti) the very high level conprises an anount of Her-2 greater than or
equal to the second Her-2 threshold |l evel, and wherein the second Her-2
threshold level is higher than the first Her-2 threshold | evel; (c)
correlating the amount of Her-2 neasured in the biological sanple to at

| east waefiofrotnheashizk@bb badguatitdive HERY potein e;qpemdinr(giztl‘oast dgatmirat bwi t h a
Her-2 acti nlgg@rgent the tinme course of di ancUor. th@eqprobabl lity of a
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i ndic j nt wwth a
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and/ or HEBssmrk hdsey wetcoinbladed. 496 logtheﬁe wathE&%pbsﬁﬁre bh €1%Holnrihis efudider - 2'in

eb|0I0|caI l e j s noder I a ared to if the amount of
L7 5! pailisirtin AEER sl Soncar o3 R BRrD Aened ety e ot hog
| 1 he R i e Rl e A Do S g Hor - 3
i n t healbnolingiicsthdswefd@isedon tw patients gith NIBR2-positiae tapger @b@werﬁ'onprl ses an
armunt of Her - el ow Her -3 t hresho | ev and.a hi ses an
o oant eporpgzpd B GRSty Shintenh OE SRR st Rt fhaigR RER cchAUBEY
corr el @tiiagdify iR RN tudr diRmAniBaASHE 06yindot RET QIO ks 6RbwS BPletrel® at

| east one of the relative |ikelihood of fhe Slégaéect respondi ng to treatnent

WOt h apatientsavithoydrngighdddit valuﬁmGéOg;HaTéeZ at; ilh?é ERmgeinsts) disenqgibenefidi 1 ity

f f
R e e R R S s e R T R L bRl e

a Her -"PDRCHRRY .(BYRRL Q. %mfr@S)l %ﬁiwtﬁo@e hwem* {zam@ 4125® di0WHRe0sD, Pi=sease,
and/ or | ess Ilkelﬁpto have a gnlfl cant event if the amount of Her-2 in

t he bi @Pd&CTPRSARPE3i B %cfé?@ Bly high and the anount of Her-3 is |ow

3. The net hod 4 one ot her
bi omar ker '?Rhl? I o%%ff%%q%@g(rﬁr% gwtff‘i HQ?I \[ﬁ%g% Efﬂgl lﬁ%tre%tﬁdat e bi ol ogi cal
$anpl eddsSniﬁHddBrvaI] dleyippicgiated4hd&hvariowd dhadgafcaa bainmada thesbieveitout bepasting east
one ot her bi omar ker conp |ses at | east one of FOXML PRAME, Bcl2, STKI15,
CEGP1, frantherspigmdrscorendf thpmveriss  NMEL, SURV, GATA3, TFRC, YB-1, DPYD,
GSTM3, RPS6KBI, Src, Chkl | D1, EstRl, p27, CCNB1, Xl AP, Chk2, CDC25B,

| GF1IR, AKO055699, PI3KC2A, TGFB3, BAG I, CYP3A4, EpCAM VEGFC, pS2, hENT I,
WSP |, HNF3A, NFKBp65, BRCA2, EGFR, TK1, VDR, Contig51037, pENT1, EPHXI,
IFI A CDH I, HFla, |IGBP3; CISB, DI ABLO, VEG-, CD31, KDR, Her-3 or p95.
5. The nmet hod of any one of clains 1-4, wherein the Her-2 expression
conprises Her-2 total, Her-2 honodi ners, or Her-2 heterodiners. 6. The

met hod of clainms 2 or 4, wherein the Her-3 expression conprises Her-3
total, Her-3 honodiners, or Her-3 heterodiners. - 57-
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7. The nethod of any one of the preceding clains, wherein the subject's
cancer conprises breast cancer. 8. The nmethod of any one of the preceding
claims, wherein the subject's cancer conprises netastatic cancer or prinmary
cancer. 9. The nethod of any one of the preceding clains, wherein the
significant event is a reduced tinme between diagnosis wth the cancer and
at | east one of primary diagnosis, progression of the cancer from one stage
to a nore advanced stage, progression to netastatic di sease, rel apse,
surgery or death. 10. The nethod of any one of the preceding clains,
wherein the likelihood to respond is neasured with respect to overal
survival rate, tine to progression, and/or using the RECI ST or other known
responseCtai¥eria. 11. The nethod of any one of the preceding clains,
wherein the anount of Her-2 expression and/or Her-3 expression is neasured
usi ng an assgx capabl e of measuring and/or quantifying an anmount of

pr ot ei n- pr ot efmnqthddendetemnaing whathspgbiect with canpgpis ke JATSPOMNY one of the

pr ecedi NGefthahtFith WHEHS! RihP Al f0B pRUR%AS S (Rfe O bS&iSedsIamd/digbr 2
heterodiners. 13. The nethod of any one of the preceding clains, wherein
t he ampupredigfinghe-ppotabititdoivesignifitent cgenh it Ge daieraepse oHEC-sbIRnidne®r s and/ or

Fbr'3/Fb£&§,ﬂ§}%LQQE AP is measured using an assay capabl e of neasuring
and/ or quaﬂ%l ﬁ%ng an amount of protein-protein interactions in a sanple.
(a) measuring the expression of Her-2 in a biological sample from the subject’s

cancer;

(b) determining whether the biological sample has a low level of Her-2, a
moderately high level of Her-2, or a very high level of Her-2, wherein:

(1) the low level comprises having an amount of Her-2 equal to or below
a first Her-2 threshold level, wherein the first Her-2 threshold level corresponds
to a Her-2 negative status as determined by quantification of Her-2 total or Her-
2 homodimer levels,

(ii) the moderately high level comprises an amount of Her-2 greater than
the first Her-2 threshold level and less than a second Her-2 threshold level,
wherein the second Her-2 threshold level corresponds to an amount of Her-2 at
least about five fold greater than the first Her-2 threshold level, and

(iii) the very high level comprises an amount of Her-2 greater than or
equal to the second Her-2 threshold level, and wherein the second Her-2
threshold level is higher than the first Her-2 threshold level,

(c) correlating the amount of Her-2 measured in the biological sample to at least
one of the likelihood of the subject responding to treatment with a Her-2 acting agent,
the time course of disease, and/or the probability of a significant event in the time
course of the subject’s cancer;

(d) indicating that the subject is more likely to respond to treatment with a Her-2
acting agent, more likely to have a long time course of disease, and/or less likely to
have a significant event if the amount of Her-2 in the biological sample is moderately

high as compared to if the amount of Her-2 is low or very high.
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2. The method of claim 1, wherein the method further comprises the steps of:

(e) measuring the expression of Her-3 in the biological sample;

(f) determining whether the amount of Her-3 in the biological sample is low or
high, wherein a low level comprises an amount of Her-3 below a Her-3 threshold level
and a high-level comprises an amount of Her-3 equal to or above the Her-3 threshold

level;

(g) correlating the amount of Her-3 measured in the biological sample to at least
one of the relative likelihood of the subject responding to treatment with a Her-2 acting
agent, time course of disease, and/or the probability of a significant event in the time
course of the subject’s cancer;

(h) indicating that the subject is more likely to respond to treatment with a Her-2
acting agent, more likely to have a long time course of disease, and/or less likely to have a
significant event if the amount of Her-2 in the biological sample is moderately high and

the amount of Her-3 is low.

3. The method of claim 1, further comprising measuring at least one other biomarker

in the biological sample if the level of Her-2 in the biological sample is moderately high.

4. The method of claim 3, wherein the at least one other biomarker comprises at least
one of FOXM1, PRAME, Bel2, STK15, CEGPI, Ki-67, GSTMI, CA9, PR, BBC3,
NME1, SURV, GATA3, TFRC, YB-l, DPYD, GSTM3, RPS6KBI1, Src, Chkl, IDI,
EstR1, p27, CCNBI, XIAP, Chk2, CDC25B, IGFIR, AK055699, P13KC2A, TGFB3,
BAGI1, CYP3A4, EpCAM, VEGFC, pS2, hENT1, WISP1, HNF3A, NFKBp65, BRCA2,
EGFR, TK1, VDR, Contig51037, pENT, EPHX1, IF1A, CDH]1, HIFla, IGFBP3; CTSB,
DIABLO, VEGF, CD31, KDR, Her-3 or p95.

5. The method of any one of claims 1-4, wherein the Her-2 expression comprises

Her-2 total, Her-2 homodimers, or Her-2 heterodimers.

6. The method of claims 2 or 4, wherein the Her-3 expression comprises Her-3 total,

Her-3 homodimers, or Her-3 heterodimers.
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7. The method of any one of the preceding claims, wherein the subject’s cancer

comprises breast cancer.

8. The method of any one of the preceding claims, wherein the subject’s cancer

comprises metastatic cancer or primary cancer.

9. The method of any one of the preceding claims, wherein the significant event is a
reduced time between diagnosis with the cancer and at least one of primary diagnosis,
progression of the cancer from one stage to a more advanced stage, progression to

metastatic disease, relapse, surgery or death.

10.  The method of any one of the preceding claims, wherein the likelihood to respond
is measured with respect to overall survival rate, time to progression, and/or using the

RECIST or other known response criteria.

11.  The method of any one of the preceding claims, wherein the amount of Her-2
expression and/or Her-3 expression is measured using an assay capable of measuring

and/or quantifying an amount of protein-protein interactions in a sample.

12, The method of any one of the preceding claims, wherein the Her-3 expression

comprises Her-3/Her-2 heterodimers.

13.  The method of any one of the preceding claims, wherein the amount of Her-2
homodimers, Her-2 heterodimers, Her-3 homodimers and/or Her-3/Her-2 heterodimers is
measured using an assay capable of measuring and/or quantifying an amount of protein-

protein interactions in a sample.
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