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WO 2004/ 091384 PCT/ US2004/ 009715 Er bB SURFACE
RECEPTOR COVPLEXES AS BI OVARKERS This is a
wa@oeowiogsat i on-in-part of U S. patent appli catipor/B82004/009715
No. 10/623,057 filed 17 July 2003; priority is
further claimed under U.S. provisional applications
Ser. No. 60/459,888 filed 1 5 April 2003; Ser. No.
60/ 494, A&B SUREACE RECEREOR ZOVMPLEXES AOBIGIARKERS 4
filed 1 October 2003; Ser. No. 60/512,941 filed 20
Oct ober 2003; and Ser. No. 60/523,258 filed 18
Nov ermixeit a c&ﬂﬁﬁa’uoﬁhﬂl-pﬁf oftths. I&him/@pﬁéatim BehNar19/623,057 filed 17 July

i.ncor por.a irety b renge. .. Fi
ZObﬂ émP ‘Wé?,]{ui[tg?{ dﬁrelzg e}ﬁ?\fliyl%l%/% I1(<_:)an IOPS $er No 68}4819 %8 filed 1
Aig0e03akey Nb osokn%;m Reds] Aapdt 2B eSqpaXd. |60/150&ﬁ34yﬁled bOttaber

S S DB 8 S S55 R S RTS8 Y e

2005l lofishe Abdvarf Ahleh areandogdordtal ia tlehan@etydyirsfeiegcet hat i s

obj ectively neasured and evaluated as an indicator 15

of normal biol ogi cal processes, pathogenic processes,

or pharnacologica! resBﬁm&ﬂﬂmﬂqumﬁherapeutic

I nt %g%{ar?cgréfﬁl’%;og r%%’%?‘%e%t%rgﬁl% to R%é‘}rlarkers a%ﬁq l’rlllgl%%artw%ﬂa&% 'to the use
of @a}S}ceﬁ)Ifsuffﬁ&SeUeﬁtﬂEﬁﬁnplﬁBﬂ suhras éin&ts and ohgdnln:rs as biomarkers.

physi-ol ogi cal states of interest, e.g. Frank et al,

Nat ure Reviews Drug Discovery, 2: 566-580 (2003). It

is widely believed tBh gmm&mﬁﬁmeQmmmnt of new

\rlgldl gtog}%gk%r }%r;aéarﬁctg ¥V‘F1 h‘xgg’% og' se 1v metasgle\sldeﬂ%o S{Irz{él?] %gbtas 3 an 1 indicator
ofalﬁﬂndl Bloﬁdgga] Ifrbcﬁbas&t plaﬂlfpgetnmqm@;ﬁiSSS bnpltambhigmal réspbnsas toa
o Y S A TR, TR0, ot
vahe@ialekyh@gate{s dage dfinmdsun@nent laad seslatibn bith p’wsiodxrmal sate, of interest,
© g %ar %gél ?Qe""é}”a bu r %%\‘/’!ﬁg 14 é% #bv ZR@ g\a/m cléle}y%ﬁl jeved that
the a&eﬁiﬁher(twﬁar) valiiated biomerkas il fead béth cedigniSaanf radietions in
G ORISR AL U5 B S 8 OB Y e
vapibty if Glsexgys, and ﬂﬁhdlltrbndl ‘Blea segre dehil vf effvst hat beepdiredtgitb asing new

Mgﬁeggﬁe nélgltewgfalsifs rl{n?%{%?r%ec ° éﬁ% Sll’llj g ta&j %fag.lre Rewews Drug
DResvBgCL:i 688-696 (ZOOI)h Sxdtana@slsfatoielmlem Camceeit II@GEPI(ZDOQ)

L
eyﬁ&&lleﬁﬁﬁghamri @ cﬂkmrrfaﬁﬁal physiobogy} dne i dlkﬁse ccmdlgons(}lmpagecular

mf(xrﬂl(%;f)s o%l%‘i slugac& r%cteptgfs ‘mﬂ?ﬁg (P' ﬁlgrlza\{lgﬁ ofi omenzrltlon (irgclustenng in
conflettid? ith R2AkhsduSivhl of 815 exmgemlulaﬁedeht or]s[gﬁal 24 lrgﬂtﬂﬁreceptor binding,

m'(,ogqocgﬂélfr rg%%)ﬂse n§u§E§T pr{)ﬂfgﬁlg%b &I{Cf%‘ﬁed gectrease rge%e exgre)sswn IFthe like,
e.8. lﬁ‘ebrga?eltq ﬂmﬁmﬁ Rehias’s Ihg%dtm;ctema‘ypbﬁe& 82002001 MB]%;) aet al, Ann. Rev.

R SRSk SR TR Bl QYRR P s,
3L3BSS r(2009)1 ThESO13 Bglﬁﬂzﬂ sig2d) @&)sduc‘{mn deemtsam dlzﬁlsisz\b;m?gé;aancer has

S s R 2 S 67 Ll PPy bVt o
caﬁqgﬁ&% E. ga{aﬂmﬂ@mgﬁ,/magm, Hu 398161 Nentgg})egaxgiﬂand%M@ﬁan Nature
LS i RS, oy T AL ONTES: e -

561@9939)bBlﬁﬁleUSIﬁ;én sdanessNdulry, 448: 355-365 (2001).
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bi omarkers, e.g. Slanon et al, U S patent 4,968, 603

(Her 2 expression). However, individual receptor
wexpnesisson | evel alone is not always a rel i abP@r/US2004/009715

i ndi cator of a disease status or condition, e.g. Chow

et al, din. Cancer Res., 7: 1957-1962 (2001) (EGFR,

or Herl, expression). Despite 5 the inportant role

t h aExp’r&@i@ﬂil@Els df ek idnsttceld urfakayesepitars ik bednarsedgwdeessiully as

10151 as ¢ oc esgag S% S %‘??E?Eég 6(%I (ﬁ%‘rz e%?@%?o%? ' ﬁ{)‘w ﬁ il i¥idual

ue’to
recépﬂcs‘rtmyxemoam@el e i 1s xhcﬂ@kwagﬁ a ﬂaemlﬂe mdmawyoforfdls@aﬁers@ms or condition,

asure t tech
B R
the Qﬁpoﬁmaswtmmaé;ﬁomnawan@ﬂ;ﬂa;&am:ﬂllekq anghiishserppgeefses, 1eceptor
formalin fixed and/or in
dimep %p??pgn haé n@tebeﬁa Freglo%etd agl 10'%21{ [ dn pd (gjl\/b{] {élg E}%ﬁoﬁ\%ﬁlence and
lacBbOdefGvity b cdieBlt medsbreibnt téchﬁcﬁliigle:s aStl dg:l ipadility Scimprestcality of
STILE 200 56 (2003):; Doll |
usnb%wgﬁfec ﬁ)&qs goaciarrgs /U aﬁbrﬁgrlfrg eﬁt é%)lﬂélgsr % C'hgrpa? be formalin
fix&¥ Dok Bribs ahl Aqubinite faahalgeis egCRrice eSpIMﬁrgoddam Mﬂieculm Biology,

21 %I%gg —Eg} (%83 3)1%@ ali §§1§nc(e% 20%%8%26 (2§?§ ) kk{;‘ll af]al %Emﬁiﬁnﬁl‘ patent

u’t@ﬁ@t’iﬂn Wb 2004/d63929; G s (eﬁﬁ@ll}rpteﬁaﬂ’rbmndhteabtmm (C@d 8pring Harbor

La%gtronryﬁﬁé; ﬁ%eazv éﬁ%&i?ﬁgf)ﬂénzg lzzlﬂraéggggﬁ ( %(%)(5_)2?98 @go M McVey et

al, @1Bial. Chéth, Re V409854099 (00 19csalliaret B, dtBidhbloino A7 7: BAS2- 15485

251- 266 { Da. L .81
k5 393 R Rl o RS, i
RebidwY irBVioleduldr Beotedhanlegy, BRre25a:266 (2402)F Matkoef alaMpthwndinggsol., 278:

f Dbi rkers..jn 'e I based on the
44%‘?‘@%@??%% ﬁ%?ﬂé%f?&’spﬁa%d’ ts%‘{;ggfél%ﬁe or ratios of cell

sur flagRwE GRRbeE, e arilsbibity of e aap klessed biomatdersan patientsamples

key intracellul ar prgcesses, such .a i .
baﬁeflgﬁgm})&efspr&ﬁ alfl)wslﬁﬁ ancg&r\lpg% brzla}fI ?shof C &f%&qjlpceﬁteor dlmers or
coﬁ)ﬂeﬁé’s@fﬁo@deﬂ &1t kébei\ﬂkrhc&ﬁhlalf plrbceds’.ea,g;ndsassl,gmpj tegRdostion, Would advance

RS B iy B3 B Y PR R SRS,

dnkgmablkrﬁérﬁ. conprising ErbB receptor conplexes in cell
25 surface nenbranes of patient cell or tissue

sanpl es, particularly sanples preserved by
conventi onal procs@mﬂﬁARXQHEmHﬁéNNEéﬁﬂmNg or fixation.

In ope the .invention incl
det e’ﬁ]ﬁ11ﬁ\feﬁtéont1f]glreﬂegli%l%mx&?rkgrs GPHRES T1SI geEsrbﬁﬁ gﬁ%&?ﬁpf&es in cell
suBdRGhdntRaheHYf patint eélHirltfslgleSamlbiesc pn'tiqzlﬂarb'rsampl@s passuvetl Oy of
ﬁgq%ﬁgéfhgnrgggdﬁ%ggﬁq% %reg 11% %rci& )i§§1i1e asy?e%'t:3 tllle 1§%§1¥1&9ﬁcludes a
métRsH ofiddidahining thednnlsloes diasiseathealtlife cpndz’emtbymorrﬁln@i&ﬁdelscondlﬁon
to gﬁgng%tg%q(,jpn? F’b%&tg%r‘?r% %%%81%8 )Scet:sgrté %}Jer e%!f%c% P e nrb &1l or tissue
safpRStnEAERiSidadl. alauother aspect, dmem&nhmnn@udﬁs b Biethed ofdatermining a
recept or conpl ex the .s Jren Lo. su
stg ACRRgST 1n étamcmqe&ﬁéqr? Vl wpg{jd%%le correla r% n%lgsﬁérﬁlénlt’ssof a;lr—llagnts of

odé roe EHOEEI ErBE stirffee fbf:é;ﬁdrtcbmp]’eE&Sn die sﬁmb&ndo sehs@ptsi fige invention
for

in cancer.t a
adlcm%@}ygm%\ﬁ@s ng@d 8F pra 1ct ggﬁfgeﬁsxlle\r}eso éf l%r%% d;{u%LraéclnH%drugs for
ey@ﬁlﬁlecla%ynceﬂﬂherapﬂ b&(ﬁilamln@ ﬁdmb)ffrs paitten bl dres-popsisive Bgdksdimers to
%g %‘Bﬁgﬁé t he |nv%nt|on permts the
efg}‘éﬁc@f%a £l Patiel FSRASE U Ut us of a pati ent
suf f Brdnd QSpfadStptﬂé avelitHe psenis Iul&r@tehematzmabf byhsedse statapof a patient

55%815; %g kfe r!le %%16%8@&%% expressmn otr on2%f morezErgpcell surface

2.
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receptor conplexes by the follow ng steps: (i)
nmeasuring an anount of each of one or nore ErbB cel

WG 00f/agKs84 ecept or conpl exes in a patient sanplBCT/(820p4/009715
conparing each such amount to its correspondi ng
amount in a reference sanple; and (iii) correlating
differences in the anbunts from the patient sanple

recaftdr $dnPlexesSPehE foVewing kleps (Omtianging am umbst bf @nh dfvee or more

reference sanple to the 5 di sease status the pati .
Bl el e SERET STRRFDE e ST L F P Gy oo ithount o s
copéspbetimhdnouniin a petreeR barfisleng (liipcdmickeny differgees in the amounts from

conventignal, protocols. In a,.particul.ar aspect
g RSP B1UDT SosrptaaR TR R iR A R tse Hifre tome
disaRa $tfue MRHatendNA padenthinpfanpl edixcé sipfeees hoyefdr xeeferably, a

f a patient suffering

sanpl es, . t he, di sease status, o
pa??nén?ﬂngi%’ﬁﬁéﬁq' usingearvEpire RIRR ¥ s ur enent are of the
t ypas a pRGicEEr 23580t) HeSnvehtido fa&idd ametieydtod deterannphefes,
which are also referred. erein,as,"Her receptor_ ..
MAFHHP S Patie é%ﬂpl?se%saﬁce%@ %8%%“&%5@ diSfes e o patiert
suff@ing i & efhcdrowhedie seh nitRdueentdint die bl thtlempks dndfvp einomtssyf ErbB
Her 2- Her.2 ho i Mers, rl-Her2 receptor. diners, .
e S ST PSS OTEIE BT TR B B s eh
reddptoz cdngfldkel RCRPE, Bt Ak MR ligitedHRY, bncRir JéreaibdsHes] homodimers,
Her2- Pl 3K co e .~ Her3-Pl3K.co Xes rl -
e T R By BESRer? B oy L AP S R p o et O ers
reddgtot dinfels, HR2F180€ plcptordiim@s, Her HRI3K- dofiplekéd, He? i8R [complexes,
Gt S i v T Sy SOTRRR Hk ST PRy HorS SHE complexes
Hdre1GF-RRGEERp o diepisPHerdiIGRIIR, recep@b Heted; Her3AGEF el®eptaptor dimers,
di r 95Her, 2- Heyr.2 .r. or di rs = Her | .
Her DGR e P gier, BRI Rt s ERrRPER ¥ebtor dimers,
pISEERVHIdrY rddetd dire s pbSiertHHEEY ®eepaon dinksel; RYIHdr2-Herl3eceptor dimers,
receptor  dinmers. | h enbodi pents, s
e BETREE e e B ERUEF HERR PE i SR oo
difORS [ibdthét@mBbditrentd, siderTRer ke@etpi @mpttixetsseinttd HenmXhé-goap
cpSESB R B8 ol e PR SBE S el g bl
oftfies 1 -HElerrdcepRE SipleRl Hel2/HRE Srecdpior danet, ad Herrim3 reeepitor dithes. In
i nvent.i on i n¢l udes..measurenent of conpl exes conpr.i Si
angthe prbodpcah fhs M EREPTHAC RS PC TGS RARISE G OBl i 4 Aot
refpidrafdihbihtrytelliltad At el shald cate, patagiloly, invheeulbregagitranolecules that
rm conpl e Wi

fo e th a.Her receptor.in r.esponse
foBRGQBHET P M Ab T BRG] R goPe el igret Bror.
EX@RR{ fe@aitphpkes oo HetHeteptoecaydtintrasel el adaptor amédchled mrlude
adapt or _.npl.ecul es i nclude. c I sel.ect h
R A e e R e e
HeQmube X@ﬁplexebﬂlﬁ{eSI--E’HG }éo%pmseﬂas;SHEEwdn;pﬁbﬁ, emi’ﬂﬁéhréaSéEC, complexes.
Her 2- SHC_ c xes, and .Her 3-.SHC .c es, The.
The EARPD fHPEE PSS (R AT O Een o SRS RIS sy Big alsy
reb&t @ Tandl hiBRicS ree IR tyrodimkitastitra disaeptanrs. Ereplagtréveptor complexes
ceptor tyrosine ki nase.to.a disease status.
o AR P CB PR RS SEASS RS FegpP P SRmBlex s elgsiefl from the
ot ednscRGAFHRF 1 -IGF- B tebetdti das g HarhIGH tk racgeeptioers, Her3-IGF-1R
conpl exes _se fromt.he r nsi sti of
RO e £ S s e BEPBCRRRISH AR o e
POGPR k&ceptoledigrets GFheliRvention @pthed inclidee ﬂ&,agsld&iﬁﬁorﬂ[ﬂ%d tor dimers
receptor. di me Her 2- P R rec or diners,. and Her3
CRERE ISP ER T {Rereeor o S g B b o T apis R o
E%d'ﬂliqalkﬁlf} &Qéﬂatﬁﬁ dofipleRds of BGElRhOK g@f T¥edpSors Adfunéasddrifer @eceptors include
ul'l -1 engt r ceptor and.a t a I _recepto
R A G e e s U R S
of full-length Her receptors and truncated Her

receptors include receptor ﬁgnplexes sel ected from

group consi sting of p95Her2-Her3 receptor diners,
EG-RvI | | -
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-3 WD 2004/ 091384 PCT/ US2004/ 009715 Herl receptor
dinmers, EGFRvIII-Her2 receptor diners, and
WESHROY 1384 Her 3 receptor dimers. In another aspenus2004/009715
such met hod of determ ning di sease status includes
determining the effectiveness of, or the
responsi veness of a patient to, diner-acting drugs for
Hefll ré@pioN@inRANEEFRvIINgertl rdtepteraiitherngnd ﬁGiE@vaHinﬁ geceptoHBmers. In

receptor conp descri be bov e
anoggeb%%f; tsﬁlg‘h {nﬁ\ll}g(ﬁ?ﬁs dgﬁarrfuﬂgqlggibs 456 gta%F, 81\(/:e ges dde %Cér}n;%n %gﬂt?e e%‘fectweness
of, of thardélbcﬁlela&&:sssdfatpdﬁerb;b, diffeasdaiing ldglgefqn tregBigoemncelf, the dimer-acting

3 receptor a, patlent sanpl e, as
dm\%éftfngé’§ }%é ReﬁFlggrs‘ﬁoglﬁl%é aﬁg rsﬂ?%i 3%'%hd Her 2- Her 3
I eC @Pindthet APRY: Exesientioh ifshadel enpra@eleknmhh@ms oi\eehitepsprstatus by
pravi des a determ n| n r
R e e
expiiésleiaﬁ 8f Hérlﬁd@aﬁﬂdrzwﬁfrmgtonmmﬂme 10 recepto r S o r

re anmount | u r

sur %rg) ?‘PBF%’I’@G W&%@B Fﬁ’]a %etg%c} (?tl rmltm%gs %%Hg ofa fancer in
a phiie@MbSdEdimpatd mﬁmts bh o@me mmmmﬁ Erstu@ﬂ lsurﬁacmmblane

nmeasur e gag usi n

ts
recERipISiOR relative ang of ﬁ g? ashty’ ?t\é}gl%qerg A& Brfack ra%g rechtors in a cell

P S pec
or Hishd SEPM frdtk pleR Hstieat. Iﬁaﬁehemblbldnmnt sunhehmaagxemﬁteasured using at least

referredto herei.n as a cl eay prohe,
o e b By RS B BB e pmoor o e
dirfidr & BNEreSutHE effiridali€hdicin dsa slbdvirigprotieshas aizdiage-erducing moiety that
mapfré)g )é(rlrc{\?c%l)s/tb gl%gxi%ﬁa ﬁ]ﬁl%i %%%\%al{n? ﬁgl%ll’]ntqedlate Oérg{lﬁlﬁg atng the other
redﬁ&h%féh@d tot}ﬁgﬁn ﬁtatbﬁt(dmglybmpbmndkh’ag @ge bihadre apcdhriagsalihed by

t he cl e iety., | C e

i B SR LA TR DL RIS 40,
enBo@hidBY, whéreeerhadaditidrtne niembkta@@m aahmelb tl'm m@h‘table\mmdtgeﬂ are brought

t he ef ect ive cl eaV| n

ng]lré‘rggg ects ?]ﬁaaelin}gé)r &I tﬁ cl%aﬁ/%g Siil LfClnLguq‘lme fso that molecular tags
ard Rle8R8 £ Uhe rEht@set @loRasiectagmiretenl sparhiad fromrthe Ibmnn mlxture and
separated fromthe rgact;{ﬂ m xture and 20 quantified

qu?’f&lﬁﬁii BRATgEas REsLGOE #°% or mation. In anot her
asp Qﬁfan&ﬁertali}ﬁ:cﬂ divienhveation, ErtiBBeceptoe piners idiapetient $ampke are
nt. sa measur.e

mq%gltglei%gm? ng:llyatﬁaté?, B‘rg amo%t ot an %%b Sc!'lrrﬁlgrglg (él%kllr Aa/sial r%t'ib(a)l?f aiall‘ﬁeasure of
onBRasprentPhrese Methe Ao tte:rnheqsme $>éthb tdtal atrogntaif the otheocomponent of
asur f the total unt .of the other :
th{rﬁlglea vﬁ:ﬁ*&er 1{[]\}‘5I é)fﬂﬁ%‘p: m tPe iqgleb?r 1l monomeric fﬁ%’x dllgx?‘r)eg? 9@?&2{}&%&1 typical
méledmElude foak Hright or paak aﬁﬁbf)phamman ekytm'phabgrzlﬁ thag ars womelated to
i nc ude p ak height or peak area of peaks in an

pagcy ?r&@fisam that are correlated to particular
ol emul pAftichiagémbodfineat @thit agpattathe ervloih pevidepd mepdof
aspect, the invention

de&-étp@mﬁ arﬁtq.%s og aganeer in a ?tle w&ya%lggl?aneousg/ d%te{r 11niﬁltg ag1>c/>unts of a plurality
ofHetdckRAaRMEE Yn zdﬁ}teﬁmmue Iszngalaﬁ‘ﬁmmh@anéntasmhuﬂﬁraetri; gy befeasured

Her receptor di ti ssue
s A TRl s gt et osd e A piciEpeen
refe}‘fz‘éd f(ﬁ%@ﬁlﬂissa (Ild‘haing afdde,aeL blfe&v@geff mﬂucdmgrhme@mltat meyrbemgduced to

or eac Q rea I e re
clggve é\lﬁp@p& ‘ﬁ:l;gg%s 1tsd glgtf é)é ﬁ’é 6116(? the oﬂlnglle rée?%/eﬂ‘% ﬁe%el%d to herein
asrﬁadnd@x% doRfhuERhis@ne 61 188 tokddslactpid dnhéeh Hadmhtsgmmmm cleavable by
th|t3 %V@%% %rﬁucgléér)gg{eny: i Ia%g)(rjq?%%g%i tge € %oedlrgeen@ twhene%elel[lgrqgceptor
dlgia}sqsxtﬁﬂ f&[el dls’&@:ﬂaleﬁlﬁrﬂca%dﬁ obthe bindig geapdundd arabmeugﬂt mmblheeeffecuve

the cl ea - i nduci,n noi.et

B el R UR0GE bl The
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35 dinmers form the cleavable |inkages of the binding

conpounds are brought within the effective cleaving
w@e@xiomssy of the cleavage-induci ng noi ety so PEEUS2004/009715

nol ecul ar tags are released. The -4 W) 2004/091384

PCT/ US2004/ 009715 nol ecul ar tags are then separated

fromthe reaction m xture and quantified to provide a
molRalstag ardfheltiRparRe pinQke @icken mpapt hat quansfied to pandt hereasure

enbodi nrent of this aspect, relativ unts, of .a
of FFTReapioT st portpese d prHenprer ety o B At flaflgemounts of a
pluk2iAdfEHkr teReRorSdiMbrd SreGheagur€bdnd e¢lateditoa sppatsiof Atancer in a patient.

Exenpl ary cancers include, but are not limted to
ExGpRlgd Canegic ladeo%Fﬁegﬂﬁgg}?ﬂfﬁéé?afbf%ﬁ&mﬁf%é’%’%}a% CEICE i ostate
carle¥ie MREAPMryHiRdr récepediMkrsahicitele Sut are hotdegited wd, HarleHerBtreceptor

[imted .t Her| - He t di - 3 .
g 5T GRSt M RS BBt P i B2 eeptor dimers,
as el s thiee disted 9Pt or dinmers, as well as those |isted

above. The present inventio rovi des bi onmarkers

C orrAE BRCH! G BV PHESRS BT O TRPRRE o Sisapiogpts of ErbB
recePIoPdoRpRed 1A pRiRint Qiipl& A aetsculat, profikstof EtiBareceppt obriples

of ErbB recept %; cogpl ex 10 (&oputl. at i oﬁ?s nay bgodimems to
popyitiogs REBPE qopreliedda diseast SOt gPe ée"%iéi’fl P SRd° TR S e
pr?ﬂ badefMidySof EHB dipkePgiiag tsigs, ahd lilebihyodaf piitebhBesponsiveness to

I mer-acti.ng dr’tﬁghs" and likelihood. of . E@tarie%gtr ome by enabling the

theragy p Ghae rdpies /1th ghe IpYRERQR, §hor Gomines 4 Ja At &RV eRTPhY &
ditef\RRA$Ur&ent STTRHB réepionN@mpldied in @atient sagupkes ovtbow dremetyd/to culture or
B T
coftlthd 14b& 28Fvell @t MEbMCER, sPirtB@$ Boibdad petehtiad ertifdcssute the final assay
e B s e A S S RO bl et
phS QUG RE oM for BBES oL PRtiRIhie@hsilgidtdtiogat ia simgle pteparation

final assag/ readouts. The &rqg ent. i nvenrt i on f‘l’ SO es. such as
ProgedRrPY SNich, SUTiaEHE FEPYT RS AT RSO A AR P AR OF TRy e s
PISIE Gﬁm@{relzceptgp@da{wt xys&d ahd Balikeg lf.haodidpa{d dm?{t fhogatnbdifisativhafor their

are easjly destrgyed in s e pr.eparation
formagier g thdt aredfs ﬁ?%‘i}?dr@’é&?’%ﬁ?@%ﬁ%ﬁ%ﬂ?@mﬁ'e based on

t he neasurenent of conpl exes, such as P13K or

SHC-recept or conpl exes, and the |ike, that depend on

t he above nodifications for their 20 formati on and
that are | ess @RiEXDESCRIPTSONUEFETHE DRAVAINGH
(¥

rocedures, | EF DESCRI PTI O T DRAt El qures

D TREHE VAAF Anser %&Tﬁlﬁﬁﬁ?‘ia@ﬁeﬁ gDl oo s s
m&a@ﬁ@@&@&bﬁ?ﬁ&ﬁﬁ@hﬂb&fnst ags to 25 measure receptor

di mer. popu [

) p ions. Figures. .1l Hillustrate

i aghEARL LB iy Siegieam o s B R R B anplegyia g
médRure FEIASHRE: &&lptorﬁ?:tffqﬁla@e i iﬁi&gﬁgﬂé lspiEﬁMlnexes in fixed

tissue specinens, Figures - il]ustrat : .

s oD T A DR o P g e msin
fok BMFHﬁg' I?E.tivdc ﬁifiouﬂfs@ff Hirﬂef@fﬁa@llﬁilitygefr?’mmﬁt@es;; gi mers of

a plurality of receptor type i gures -

1 Tk oD Brese i Sl vt R R R oes o
aiBba&uUl ar tags to antibodies. Figures 4A-4E

illustrate data from assays on -3 a - cell

lys afigures %AE é]illgﬁflts :g]ata E‘@P@F%&? %%gﬁﬁ—giaﬂg gz%@{%ﬁ g/aa%%sr for receptor
hdid?6diinB¥ @thé @ hethbll @Ehe SrvBAioBC i | | ustrate data from

assays for receptor heterodi nefs on h n_nor mal
igures SA—S% iﬁl?strate data from assays {:or 1'eceptorl'h%Perodlmers on human normal

and tumor breast tissue samples using a method of the invention.
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35 and tunor breast tissue sanples using a nethod of

the invention. -5 WD 2004/ 091384 PCT/ US2004/ 009715
woe@uoes86A and 6B il lustrate data from assaysPCf/Us19e4/009715

i nvention for detecting honodi mers and

phosphoryl ation of Herl in |ysates of BT-20 cells.

Figure 7 shows data from assays of the invention that

sh omghl%ﬁ 8AhadreBliliEfratp 0pu framiam ofdire ibdEhtidh fan detSiBERh@nodimers

cell lines. m1data from assays of

anqd PRoSRhRENT 8'?51}{?%3‘{ lryaaéqse@?% od| nmers of Her 1~ and
Her 3igafe Thbivs ddtfro@ Spansd tmeonvanﬁmetasu shew Eer2centodaer poilations
of here Fi gures 9A and 9B show data on the

on M{di& Qggﬁbgﬂ &ggﬁ&ﬁnbers of Herl-Her3 heterodi ners on
22 Rkguad d AHS 0 6eataSiont 8S43€ 61 ﬂhV Eivyntlowﬂtah détevt heasdimgrs of Herl
concentrations of epidernal

) .
ang-Hegd 08 §eUP ACIRABSSIR VT I 0E CBIve %%?ﬁ‘%%%‘} 18#15&
Pet et rmrascl 0B shésrdaiRomime gﬂ;&ﬁm itSthe Hefibereefdft BHs3i N
rozen sa man br.e i.ssue.
hetgmAreTts IRIG 7L AL SR Reat RS E F flape.gf cpiderma
thﬁﬁﬂkkﬁakgn detectlng a P13 kinase-Her3 receptor

actiyvatiaon c 12A-

ass ;fg,guaﬁég p@r}%gﬁgo% Qi} Pg #@ﬁi&%‘FSS}O& gﬁ%t?O#IBIFI‘S é’e@ S35 ﬁﬂ%&d various
Hel PecSi6it e cZed Qe@iMsGondlfiaphbreagtaisueex. Fig. 13 shows

ot diesiad bt PRV R RN RSt e v
m&%@ﬁmsl&ﬁﬁ&%ﬁu&hmmmamﬁﬁmrenents of Her 1- kbrz and

Her 2-Her 3 re r ul at.i ons. ob

nor Mmﬁrléés@%tp’lg%§ tggﬁﬁﬂyggggh@d FOMBrE ars St lﬁfl fgrrd%{&tmg .
ShbiEREUScspREBIHTr c@fplEt.gs. 15A- 15G show msasur ement s of

Her | - Herl and

d
ot Jb SR Bl gH T T BT SracaL P ed et (4 Efprs end
Iﬂﬁ@ﬂ%ﬁBc&ﬁh&wbkﬂﬁﬁor&méInltlons "Ant i body" means an

|nnunoglobull t hat eC|f|
t he rFéE)Sy %]& i 113;] W @gas mslb ﬁﬁf@?‘d&‘rﬁ x%,%pg%ef%Her% recept%r dimer
popdlafidnG YbtaiheSReth haﬂmaaﬁlféasﬂi atsae saﬁfpm ahd fabrh breagfruraordiséve samples.

gﬁ L{ ngg% it Tg(s élgg\t& llélgé?sd ments ﬂgﬁa Wg?—?eéZ gerz%'o lrn%é meﬂ.aand Herl-

HérD atd @erdHer3Shé€io@ers i3eatioha bl fied ptlleds dfesicencell lines.
coll ection of sera (polyclonal) or by preparing
continuous hybrid cell lines and collecting the
secreted protein (nonocl omelfijitiossr by cloning and

expressi ng, nucl eot.i de sequ nized

ver sif8k&odh &ﬁélbgfandmuﬁ‘ég o uﬁp g-ggi e?lg% %gl%alfﬁ %rgi ig Blereb}/ geﬁned
asTSRPRRSRSy WaRUA pa@tﬂclﬂ@ kspaipemid pblar (’ﬁg:nﬁiztangn oﬁanmatnmdbcule The
0 3o 3 B, it v et v
ineaH e QBwbiuRisationGf d est bitecolladtion dBserax(palyslesalpardy preparing

colgagﬁopg%%nd Paﬁ{;neéla)&(! g@FQH%@?ﬁ S§9fEEF‘ij13‘g§B? (rrh,ge%oﬂac)r &%{ cloning and

ex%?é@smé: MicRBEHeRse@ended or Eﬁ’ﬁgem@ﬂ cleribes therk. codhng aidehist foothe amino

R SOt PRLYTEL 5 00 FSILASBIERST ames g

cARHNtORirndb 8loBilinl @ Bi@gr@ént thereof, which 1mmunog10bulms include the various
classes and isotypes, such as IgA, IgD, IgE, IgG1, IgG2a, IgG2b and IgG3, IgM, etc. Fragments

thereof may include Fab, Fv and F(ab’)2, Fab’, and the like. In addition, aggregates, polymers,
and conjugates of immunoglobulins or their fragments can be used where appropriate so long as
binding affinity for a particular polypeptide is maintained. Guidance in the production and

selection of antibodies for use in immunoassays, including such assays employing releasable

-6 -
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35 binding affinity for a particular polypeptide is

mai nt ai ned. Qui dance in the production and selection
w@Rooan9i3kodi es for use in i Mmunoassays, i ncl udP@myUS20041009715

assays enploying rel easable -6 WD 2004/091384

PCT/ US2004/ 009715 nol ecul ar tag (as descri bed bel ow)

can be found in readily avail able texts and manual s,
mdecglar talgla:l‘s|d6wr1&f&i)ekﬁxl') €an Wibinbid rexgily valisthotests end/mibmlsad.g.

BN T N NG T )

NeRr velitc1asen HaWﬁird 2R BEtREl, Babiz Metlods 1 AREL& ey sducRAO4);

o PO TSBAE S8k R0 R ocon s,

Né@dmhknw%pﬂmﬂﬁéhkeon means a nol ecule or a con‘pl ex of

nol ecul rlsgs one or re antl
e I e
cofnbﬂws oSdl@tinaré) ﬁﬂtfﬂﬂcﬂys or frapfdeht’ Gebyeof,raad) ﬂ&'ﬂvbs 1tsao‘111d1h@sj7y01ﬁc1ty from

bi ndj n onposi tions, ipclude,. hut are .not
sof oL PR MRIPERY SR P At Pt gi it Fltare Bt imited
to (PQGHEJIAG phitsyin tvBich a gt @etibodPbiadddpecificaily & stegondolidile and a second

RS 2 SRCLLL L Ly 10, o PIRLARL LS Pl

bilktisRpkiffpBClofaitaradt |rr)bldc01e and asgptavidn Iﬁo‘tﬁinewhmldplateln is derivatized

wili EREHG T SRS Bl AP EERT PP e {8k Bbict: o
anfbeti R3S pRFIctibzerpet rﬁ)crledulhieanldlckl@ugawdao apdﬂymen, suchos &Xyran which, in

tué)olis‘ Jd%\%?lt eldibv?l rgmscgg )?‘l‘%lﬁs o, gﬁlaratggs XoA gﬁ?‘cosensnv%ers ﬁther (glrectly by
colvaléd bohds ofl Rlliracdy iviaadepatidiniintialinkpes (idhaaibodied peaifiafor a target
05 Bt PHGRER W07 PR U R phe SRSty n b i
dekivitlead afher dltebﬂ}) orandiiebibyehvils mpfeees shetcasfnanlecalat mggetphotosensitizers,
#@FU|6 and Egggy ated to a bead, or mcrobead, or

of POIYEITSEGPiARYIE Support, which, in turn, is

deri ‘Vﬁaitﬂgérﬁddeﬁérhlhﬁﬁt "tirrggitoby” ¢ans meltercdchd yirfasetdf a molecule, usually
a }ggtleg]g{toy)ﬁtgagac%zﬁiet ag]gﬁ? éﬁl‘xjctl%créﬂqt bgl?c{%egenelgﬂég% i())réteeﬁlﬁ%ats severaf'(‘)r many

dlﬁ”&%ﬁfaﬁhgbaf&tdzferrﬁman’cﬂmdfréﬂae witheatisodées o1 henyatiffere spasiffcitce. A

a, nol ecul e, to. which a
pr%ﬁfeﬁﬁ‘i WHgEHg %666\? 1%%§1?°é§1b°rﬂﬁtg°n Sﬁ%?] APFY a protein
has ‘Ssud@figmoiety” FRMs angidofeetile it which ingleailar tapecar bd diaoiysor

indGAY P = AR IPerT BB QR Y Br R icyelude

b bﬁsphmﬁyddab ia@tibogliek, entbody bmdmgabmposn&nmd;eptgiemrmlys nucleic

| t o whi.ch
S N N g oy —
at_61’ﬁ§§‘e|16‘cted &omythdgrogh dvgsittingat hadiagey] @rbobj cm;ige’mgnﬂlmg@t $udfar, and
ut .are n
oJi}'e%{aﬁ]a'r W@dl%wﬁgg?stqr%ﬂgl%o%%qur ratggtdy gl}’l 1{1% cclbqrrslposmons
n u C | m:efflcc’m hrdlS'carﬁEldu@ fr€faito ©r tatriteuheshykialpiag candltlon in mammals
nmol ecu

IR K W e
nd’ﬁ‘iﬂﬁt@@ﬁﬂcarﬁﬁfrﬁw mph¥iyig) g stofiial $aE@eA, and llléuketm,a Mnré particular

T L CERRMIREN R T S N——

luaf Ehnc&ARBRsINISInall @hRF, phitrétic Gaser glbﬁlakibﬁa,pi&y&dab&mgarmbnan
cond|t|0n|

mral s .30 tha
cABr B PP U FFB OB PEBT ey o e fplomi b pancer
erﬁl@ﬁh@t@lﬁl dabidodfEsalitidy glafi®cardifdmd, kidhéyasdnded prcisaﬂtemaﬂmamlval cancer,
homa, bl astoma, sarcoma, and

g SR oL PRI P O e (E o SRRl B Larrous

cell cancer, small-cell lung cancer, non-small cel
-7 -
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| ung cancer, gastrointestinal cancer, pancreatic
cancer, glioblastoma, cervical cancer, ovarian
W@ 2008891384 | ver cancer, bl adder cancer, hepat oneCT/DSBaE009715
cancer, colon cancer, colorectal cancer, 35
endonetrial carcinoma, salivary gland carcinons,
ki dney cancer, prostate cancer, vulval cancer,

t hyr Qbﬁpl@ﬂ%%%ed Heepdhtss Qﬁﬁﬁdzrﬁlﬂﬁ@ o Bghraartel dfurfblehylpm diakct or
head and neck cancer. -7 W) 2004/091384

in T OO PR DO RERe eSS S8R REFRTCHELh St comtact

in RESEIDIAIRNPlexdYSORBAES 010h rdTBRE W @ﬁmﬁ&t}d(brfsﬁ@liﬁdlﬁndmg, means
i ndi rect contact with one another. In one

twe pigRers Ajolsculss argloge GIangh se fieh pirgetive gocglent SRR Tpts, sycfas Van

der WhAGO&EhYdPogdn E&fﬂmge%n@fanm&@ﬂibﬁs int@4ictions, bef B¢ BiRC Gominate
to speci |C|ty or specific binding

BB T s o TGHBLHRTS EREPIN b HAe A ° SHble T Tt under

25929 BERUALEMHE chipler @@Eek@é@narﬁlumy B&re ‘ﬁﬁfﬁraﬁledl@fn a\ﬁﬁﬁlaggregated or
forces, hydrogen bonding, ionic g% yd QP F 1 "

nopseraplsted; e of HrampeRen| PRECUIcg o A HFC &t e“oP RISy Bplippfers toa

staBfe al:f€cAIDIBGY loﬁ%ore |pfbt§ﬁ|§ BndBib e ASRESEy reflerfed NP padtein-protein
nol ecu%es is stab in that under assaéygondltlons

copplex ¢ Mpit Bpicely. en é‘?‘?ﬁ%ﬁ&/ Aelfis Cut PP iRsrsr S PO PRI € Phan a
NON-RGgére GifeBebncOfo cell Qﬁfaﬁ@ﬂ&h&ﬁﬂcc@tcﬁi Bef a Ictnﬁplex of two or

nponent  nol ecul es. S in usua
mqr%a@@rap%b%ndg?calﬁprepra@wﬁ'@ 5% ek SBrat JPBEEY fﬁé%mma‘
re&g&t@ abe &Meéll & a@l‘fhérﬁiodirﬁér@f a[nﬁ%rh@s afa‘dlﬂ'ererﬂ &&bﬁbﬂ@ afprefegedito as

o npl ex.." Most_typically, fer gP
hgtﬁrgsmtsr%g Diragya palby COE%t Bt ’@F%Ofs mrﬁf’%‘ft Wl r?“F %1?0 & a’B‘éne“
matyQ)eQ?éa{ed%Ui ENGErfiR Hﬁbhﬂ)ﬂﬁe bg 9%&@p@cmr@cmammieewmf
or nore_nenmhrane-bound rece tor oteins, t<ﬁmmsn¥ybe

m‘E’@“ﬂ‘ﬁ’é agd the 1ike. 2g A¢serhedizpovepy H’Erd% THEon Qe RYPRIGE, of

créa?e@%@ta@tfv% pRéRssbLhiRh heBy ﬁéﬁn&&dummﬂdzr[mﬁ(ﬁl c@@dndlinkeges,
of different receptors are referre

interygcar Bl TS AT BN BT A B pllfesfiper gt 103:211-225

(20R5.ERE Aed hbBinCMAB ted tdivdet 11s QitRrsada tdRfer td icBRfisfaddmemrane
be created in a_cell surfacg@gtnbrane by passive
I

re¢spoE digsps unlsgivpd eagtoagd ptheggise he GopE¥r acti ons, and the

| ke“Dﬁ&asQ&&Gi”i iRecieaDayie nbtintikee t¢) efelmmdwl@glfe@nfnes likelihood of
npl ex, " or di mers may be . created b i

t1ve .
cop B0 S Bi5oa5S HEERE AP St A eHE R BERoal RE FPS Ui and

lll&ﬁﬂdﬂd QR a phtlRkB@iB Fespoddth @ kht O a\{ﬂaﬂhulhﬂﬁléralﬁdﬂh& heat that acts
nponents, or the like, e. % % essi

thlz)y}g_h Q@septc(rzze@ x ;Qgeg%cgfa seafq,]séah[ls ?ﬁhelalicﬁgiles dthCthIl of

prétaf@Esils @péiant:&oﬁs%fal%ror tigsues; EelselSetioh € patiBE HatE hﬁfﬁ)y to respond to
receptor diner," unless understood ot herw se fE E
g B 2 oS LG TP YAD G GO e G TGP P s one o
mbr@ receitBr didkls OMd ik nRBbfiRSsffebts KEIdabiROE with such aitkdpagiici alg@h’cs In
a di sease, presence or absence of a _disease,. pro0
T %{l}ogﬁﬂﬁ‘n a cancer

ongeoReFls GagEe HEuP refgrenceeyHen eReIor ABRIHCR BFA
patibhtlwill BEPRRAdo tréatthéR By HBIRE, obWrb8, Midet-hdiiih afugt Pﬂif@ﬂﬁjq tstth cancer

agent that acts thro%gh a re or.. co
pafigntdgmbregst orqypdamcances pafiepiand § éiim}eﬁa’f ey 8’6’@@? @8’6‘“"1@
(zeﬁ% PRrcRHRS EDCBBO s, 8R0S PUT aleeVa).S Or tlssues t he

se

ection of patients that are likely to respo
tr eat%fecgg;ora of H@éﬁ?@ﬂ?’i s %qpforp%% %qsgleicﬁ'ﬂa c}bl?%ongs to
th® Erﬁm%gepfo% %ﬁlty%d GRMAEEREER (¢ 'ﬂéﬂh) ESHEYCHEODR™), mee (“Her3”) and
recep mers, and the aneliorative effects

EfpBa4 Hf?é‘ht) rwntws SThe s opRs genezaliy Gampases T fotr domain,

wRiePEE} bind b Eﬁfﬁqlﬁﬁﬁ@ta WPophilid teh §h&@R: Snel ddmERE a Ecﬁﬁ&%&lﬁtracellular
conpl exes. neans |i kelihood that a cancer ati ent %n | e

tyyasg kivascrdomapie sid AT oBY -ter iy S1ERAIEpyRRn BRTherine SEYeF
drug. Preferably, such cancer 30 patient is a breast
or ovarian cancer patient an% such Her diner-acting
drugs include OmitargTM
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(2C4), Herceptin, ZD- 1839 (Iressa), and OSI-774
(Tarceva). "ErbB receptor” or "Her receptor” is a

WO e@e/91384 prot ei n tyrosi ne ki nase whi ch bel ongBCT/US20041609715
Er bB receptor fanily and includes EGFR ("Herl"), ErbB2
("Her2"), ErbB3 ("Her3") and ErbB4 ("Hero")

receptors. The ErbB receptor generally conprises an
resigpesvai @ qap ba phagohanylpted. Ihe WHBCRCaREPy M3V fel2 apfvEsesgence ErbB

recktQaRgn aﬁmlolaag REukAL. vammei%mo Pﬁ?e%ab@mé 'E‘EbB @céﬁ@&ﬁ* EYTAYEET

iI'ntracel | ul ar terSI ne ki nase domain;
SCGUENCh BN E@Bﬁq«mﬂor shgnadspers Ed%ﬁﬁcwtwanﬁwﬁ ﬁgn%é &prgipns of Her

recEﬁfSrQ Siha@'dl V\% }?Q lglg%é/t(p %h%ﬁéfﬂf’ a(;ﬁ/pblﬁg&@ %&Q%Zdlé Chu et al, Biochem.
resi dues can hosp ha%%lated

T, 32 8pr ¥l (ﬁ%%?) e gt qﬁ;ﬁchg_eng,@é 3 R aﬁ%@é bk%r or an
an Afe ﬁﬁhg“lﬁﬁﬁy‘e%ﬁex\ﬁ% gx%%h Fa&gxr@%torpa{rﬁf"@@@ﬁl' Ynd“Rr1” are

ErbB receptor 1S native sequence human ErbB receptor.

usedrintergeangedbichereiErrgBeirrie apisrequsric ifER asrdisslostde tpr example, in
Ca%’p@ﬁt&l & le Aﬂfl l-té%r BmE}%&e @& %139 14! (WN %Cﬁ\gin@ktangﬁg thL:ﬂem (te %da

and p95 2, discl osed
delgp(@(jﬁémt ES}F\R as nggumplg%et b PNABGYRN) 8%({1%{)7&21 h( 1 990)) erbB1 refers

to th? g&%xg %H&)dm%qhe d@éﬁ{ Px%?élr{ 1%9&%) Ex@tifled cﬂ%ntllﬂoﬁ{%s wﬁﬂﬁ bﬁﬁ rt(UEGFR

row h factor receptor”

inciadeMAIEH 19 AGEE Clls BB S50 dag ABHG C 50 B HAR S (ATCC

CRIG 508 M ﬁ%%ﬂ?@@%}&%&?@ee USCPasRE.4 d49 r53§)$\ﬁ'5ml=:1§ohn|ef‘al ) and
rpenter et Ann Bi ochem 56:881-914

. 987
vamqmthmqusuvlm cémey%@ﬁé@?%o @Cbres*apeddmpuzéﬁ( )a‘ﬁ%e

96/555'8 ﬁélgﬂgsgygnpﬁlgy et al. PNAS (USA) 87:4207-4211
refers 10 to the gene encoding the

EG-
pr ot"Hzflﬂ" PESERIC { c-ErbBdisresedintesshengsably dnlem indicatst ﬁ@le%% the
ter%%bB%gﬁ:l Elirlg%zMg‘xbd '@f&"@ﬁ@%e@'ﬁﬁeﬁ@e&?’%@ﬁe hd)ﬂﬂﬂ I@ﬁén The human
Er{ERTueas @R ErBB2 gl)oteqrsgg for@xgnplp;a?lescrlmi 1n4Seg)bg etgaggPNAS (USA)
82 MEW@O%@%)&H Y%kna)noﬁ')ré‘{j al. NQt[nle@'ﬁQﬁ @ﬁ( @9%6) é@éiﬁ’@arﬂ&%ccessmn

chimerized 225 25) and resh human

nuibes K 039¢3)- ﬁmrmﬂgsm anfjhegicnipat s C@Hié bipg ¢o Hler2 pr5 dqubﬁgzi in U.S.

patellrz’cE bB27.171 5 5‘75’9@2 Ferﬁhﬁet e @ankemé’sf %b%@@ﬁb& 8/%9&371 £ the like.
|n i 'cat’ed’ ot hérw se, terms "Erb " and

" Her'BroBah emd"ngédrqaﬁ@rt@hﬁ rqcewt@rrpoment% ah@}ﬁ’ﬂ?ﬁ%rf@’teéﬁlﬁple inU.S.
Pat! RBs. '3%'@%84 Qd%%o%é‘ & @élﬂnag@r%%t ar PNRS'\&U%)% -§198.9197 (1989),

exanp descri b

mo@@nmwars%@el@q@ @}y@nlas Frabagics Wéltch bind Hest @FP gescribed in U.S. Pat.
526825?1(1 g%jhef é@%@g&@qm@@% aRBessi on  nunber

anti bodi es that specifically bind
to ﬁétpzer@s EElB4 candSHerd(' herein spfer to the sepepiat Rolgpeptydr 2§ digelosed, for

3 2 BB Pat Eﬁﬂﬁw 5@4 27 Plo&;ﬁﬁf&ral Fi%e Na%loAcah5§9 U9680:1746-

and the "“"refer to the

175@368%%)0% dé’éﬂvgﬂfp%mt ﬂbé\laage éﬁé éT%7éd199f3&>rm(é‘8@alFﬁ)‘ra§amﬁ fhereof such as
theqi,[c§4 isofdfhs dlm%d%mﬁ@ﬂ nd 5,480,968 as well as
Kraus et al. PNAS (USA) 86 '9193- 9197 (1989),

i ncl“TilinglikesgrowhtiactorHereesgior” X KA RSmETns aRLmpbsreor tyrosine
Lindtd &Bstﬁiuﬁﬁ‘y H@ﬁt%a%%o@@&%és@@ﬂh Ulﬂ'lci‘ljelsdl BaBo J. IZs|02503-2512 (1986)

5, 968, anti b 5 ATCC HB 12070) .
0r$t¢eletPe1rkm§ ei‘@r @zpl @Wdl Qﬁk%rM“G‘n 82 %8k er to the
r eC&E&B&Eedpﬂl r)éf%?e%é ﬁi)% gp%‘cﬁg onﬁgt“j.m Hhddhs su%é‘t@rf[ﬁhﬁ sepbr@tegﬁom the

Pat ownan et .
copergnts sé rcs na@sﬂ engloonwnta -Prelf%@y,(awwed mh@emdémﬁte@tls 2

coﬁhosmolhlﬁd’t' E&nsisROP af‘lz;‘éf eﬁé}ﬁy bek ?af thd Mﬂégﬁ&%ﬂéﬁb‘i&@ﬂ&?&ﬁed by
ereof such as I sofornms disclosed in
se@BncEgw@gveight basis as compared to components of its natural enwronment more

preferably, such composition consists of at least ninety-five percent of the polypeptide or protein
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“Insulin-like gromh factor-1 receptor” or "IGF- 1R’
means a human receptor tyrosine 30 kinase
wGaivsnanssd al |y identical to those disclosed i nP@/U810041009715
et al, EMBO J., 5: 2503-2512 (1986) or Steele-Perkins
et al, J. Biol. Chem, 263: 11486-11492 (1988).
"Isolated” in reference to a pol ypeptide or protein
iddHBIEEEbySddpshadnd advtiyhibepdsabmfartd Brooipenent@iponamhienoitonment;

its natural environnment, Preferably, .an |sal ated
ang} 6‘11%@&10@3&@% Spetptoapgsifin “3“513%%‘%6};??3“8#3'{%’&? PLHAI e
poBipesgtide bﬁ@gkiﬁﬂ%ﬁﬁgd Eﬁﬁd@@eﬁh&e &fa ‘ivéightmﬁi;iw)sﬁmtﬂpﬁzed @ components of its
rQotein identjfie 35 sequence on, a wei ght bhasi s as
T AYRATE. MAHORERPY. BYoq et PALRGPade S5 RO R A pe SentSus
cofb&tionhf kel ®akiblved Ue B siGEERRS bitdr Obhvetithiskparatfondly two-

e Fel SN FOIRTS Poe e VRBO R GBYAepa: Soint. Protocols fo
subld@Rtykik bR GorRyntRRURBEEn@Biofal BElicBbiroghatsis arSyellAMpPat &cbne of

to conponents of jts natural vi.ron ; nd still .
orBirs SO 91 B 412 Faieh R aHDeP i OO it rosh of pigins: A
PrRdtiRALAbpaBIE(IRE IPER R I0x@drd 1 1081)PSop e Pilokede P @ ficatid@i (Springer-Verlag,

N 55 APl RS ML b A3 SRR oporesi
an@N@&hefi@lbyMeandd SpliadceVes, Rpdiptiode). or protein is a
honogeneous 5 co ositioni;h§$ can be resol ved as a_ . ¢
ST gk SHEE SPE L St BRSSPl BT Shring out a
méth SRS TSheaRNtiGE In Bk @6itE0 phesidish ssshasadh aslivery sestethsinclude systems
' an i soel ectric [ rot ocol s for S%Fh

wei ght F(I)I nt. P t
thaatﬁlgP‘y §9T§ Wrwn@gﬁmr[) ALfelyery _O)Eﬁe ion ir%aﬁg}ts &> Probes, enzymes, etc.
inChe@PhloPRNOE @:dirers) hfd/Welupp kit WintérialsqaLg., biifferq kditta@inytructions for

skill 1n the art, e. Names and Ri ckwood, . Editors
pegiarming LE eFEp Gy Sorgndioitamiier Ao SATRL K A5 088 gymore
encloRlreRE 8S Boxe&¥dodtathinglifSik)eyanbesapth redgettt eidior supporting materials.

Purificatiaon ripger-\Ver , .10 New, York, 1982):
S EPTREY EAeOreed  BTe Pt e e 5P B apte
firsedonfalneehiyORRREES dhzyrddr tdenid dsbayaivhitan dedrid@dstainer contains
(Springer-Verlag, Berlin, 2000). "Kit" refers to any
PIgesSi very system for delivering materials or reagents

for aardeiitatioal odlikdeint) askdaf resfret dMhedvhipanisonlofia tdfi@ence

context. of reaction.assays,, sych delivery systens. .
SeAREP A ABGFRTTSARHOnGe it 22 PIGFE Of PSP GPRGR i an optimal alignment
bt SR HRAKD seqEndds lthe/@hdd0E sebBsmes is ddenti@h@ahd Rfdencgsequence in a

probes, enzynes, etc. 15 in.the ropriate o
nyRhet & SHRPEPOSTHAS SN RIFR &% p H’&wﬁfa? E&F%{F%ge?b‘? gbunits being
mbewhofi @ Sor polyhtidl@tide B&hakiedns Nanihe fcidgrer fodypebiidy colgarisons. As
cation to another

assay. etc.).fromone . For, exanpl e
i Pty Gn) ARGyt S be B 50 i on gf e oSS matches
b&@é&lQhﬁl@nﬂ@aﬂdﬂﬁnfnﬁh@fﬁ%ﬁug{baﬁcﬂgh&rbnfpﬁ@@@ﬁicS)gaﬂ\gﬁrl@.r an aligr:jment.
supporting maferials. ch contents. nay. el iver :
P RE Y BAGRGCGE 57 ST STBGRERLY "B POk S ROy pleorithms

AR%HER b Ne@llerhdnl 258l Wa@idha . Medl. Bial, 4804432458 (BITORMEXPEprbgram of

use in_an assay, While a_seco cont aj ner Nt aj 0
WitcgprinSequesge %%Sl?ﬁ@éﬁﬁsecﬁ?@csg%muﬁé e?%wrﬁﬁg%&%k‘ﬁﬁ ofic
sdfRaR8fREkagEs ih e mhﬁﬂﬂq@igﬂpéﬁ a&{d&l@&latirﬁg@ttﬁﬂﬁ@ iadgntity or
oq%%g{;eggt{ges;%gig%{;ﬁgg él]éch tﬁ,@%@ﬂ’%@%@e@? (é’le g\gl)gorﬁﬁx%%% Smith and
V\&Q:?Mﬁﬂ @@Sancés18 Apghet Mahendies aem:ze;sbwgd R(Wis€oabin Sequehe Analysis

ref erence sequence in nu r of subunit. positiaons, . .
PRk, ATBHES GOt Croih A0SR DO BRHRbBSpHe Saptei ¢ Souin
p&1giepEdedRavink 6h 8RN A6 séq@Ench el l¥iatgd RBentidetRhRak rd@aRe @mino acid

am no aci ds for pal ypeptide conpari sons. As used b
SQRFISF.¥P (ox41vo RSFREP AT AT ES st B TP ESE Sysbipagmany be

conpared i s one that maxi m zes mat ches
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bet ween subunits and m nimzes the nunber of gaps
enpl oyed in constructing an alignnment. Percent

WO deavi3ses may be determ ned with commerci al | BCT/US2004/009715
avai |l abl e i npl enmentati ons of algorithnms described by
Needl eman and Winsch, J. M. Biol., 48: 443-453
(1970) ("GAP" program of 30 W sconsin Sequence Anal ysis

deRealngmstittienfith 6Sotked BREHOQE1d @rOdhimbyBol a3:6ifo acilislup téXifegercent of
sof twar e pacﬁg ges in the art for construct

T BTG SHEFREAge T Py e erene

seQlch®! THBRSUErESon bf Gk fraick bdquénte hathe odcneat tiRaskifd br carboxy
program based an the al gor

i thm of Sm
telm POSioDS Ndhatsicedcs AiRg ﬁ?‘lfl SHURASE REHRT ﬁ‘%rs %e%eefa%‘%se&%@mal
po@131Qﬁlmte?s\ﬂ\élﬁ&w%ﬁbﬂnﬁeﬂﬂﬁ%ﬁloﬂ@%m&dsSn thBaﬁkta@@,secﬁeﬁketolf @Sone or

Conput er G oup, . Madi son, . i a
m@ﬁam%ousswuawahwtae @éereﬁswﬁ%ﬁmed 1 ﬁhaamfﬁ%mg

coBfphithoR SR EPendE sdof@ts FhefveatsH thﬁt@@[ﬁﬁlddﬁ@éeqﬁdﬂc@may be a

reference am no acid uence, to, fi ent of
copencaT LR o i SRR P HicrRBOy R Isp s Aad debtiish ampggps for

th®Burpokd cOMDuRS AérOa3s dachiEy 14580 OAHQNDT 15ih réipdceioabl Rlevant

substituted wth another am no acid, or a nunber of
C%ﬂﬂ@%ﬁ%ﬁ?@%”ﬁp to five percent of the total am no

aci t-phephstid9Bndsholt3NE@nas&hrdfeRIITSR e§uﬁ%lﬁfﬂlﬁja “BEBK {6tein,” means a
inserted into the reference se

Th
hugap ares g HEPIBIeIn Hahe s eiTERER PR SREH bR HEBLpeospion numbers

NI’ %2@91' RP_83053641AQ%Y 8526%65dnd @fot@ﬁlﬁiaf/ﬂn@ amimdfacidRequences
ference ani no acid sequence or anywhere between
m*ﬁ@%%“%@?ﬁ?ﬂ drergonosi tions, interspersed either

i ndi api gyl dedvearRegth to3drdete ol dr LPBGFIET BE06 auﬁaqtidéﬁjmﬁ tyrosine
of in one or _nore _conti guous

linase BroiHES 1S BHEHERY 1Ei Lo IEReL B IR, o ‘ﬁ“ﬁﬁ%hﬂﬁ"f

de%&{@@fn' I%é'l)cﬂﬁ M1ty 6B AESicwE @96{2@@3 304 (1599, LR RkJeethe
that candi date sequence may be nponent _Qr segnent

ingntign 1nalw@@rde§§6mwé el s ¢ CHGFTS: ARG PCORF oSO or
schRYGH cS&iME bf %%ﬁlﬂé ot 18 nRH RPSE of BERM oW %?@Jpc SNERR

i dent | carried out with respect to the
hmdms’; ﬂ?DGFBBdlgmpdlnerst argrPRY ethve PDGFR[3 heterodlmers In particular,

ﬁléra{] R?I?OI%S Xclud%?%%%hd%g}%( 4 lﬁgﬁse alp({ s% e%tfg co?]d?ﬁons include
atherdbsckosis! Ghlmerspm(du(kl but ofe nt)hlan@tto dvfeaktu:mr pelotegiahearcinoma,

glmg Ctrgllilg %8 Q\ga%r n R%nglgégég er?c t@%ﬁ alﬁF —Pﬁﬁ%@l@%bd to mean

protelns avi ng am no

IEMHH%SRﬂGEmGEEB”subStant|aIIy identical thereto. 15
"Pl at.e Iy wt h. f act or recep " PDGER!
o e ef e s Py aeh s TR apdio s s

cHemicalpBéndad lo@d:th@t by dfnﬁﬂel linkdget witlPEXEiRstionrof RBEFBYt8¢endiie carboxy

vari ants ther. cribed.in_Heldin I .

SRR BITEAr R I R LD PSRRI 6T £5boit PopReRg s« pobmer
of%rﬂﬁd:ztc;d fedi@ues,i whi€thiyodontaicd lagte aurdiedr ef stchirasgluesh Peptidat ars similar

cancers, -canc 0 condi ti.ons
oo ERBRE CtogR e Sna by e SRGPRAa REe lepobt iR amino acids.
P&hidéshee Jodletimid ﬁ&n@cﬂ auR ohﬁfﬁaﬁiﬂﬂs ZIhefBQEmcd Clﬁi&Fc&it diRDekdPbetween
(g d{.ege <$ DA Ra . RE E 1 I 1{1e term
it peptiqesy, %ft"iOBveélbeH&? 1 s 5t ﬂ%
“dollghagidet ivhriesissd toaefdr genérelhob IpeptﬁlemﬁidtpompSptistc I’Ehdemmo acid

at_her os IerosL C%qcers i nclude, but are not limted
resiguesgpay he patptal ISyIthets o ect al  car ci noma,

gl i olxraisind Pers ambdbypapﬁlc&nusnarycsiymﬁmed Rgﬁ dioboatrel del, folded into a
dafgﬁﬁ(eg 1|mgnr;1%néllsstrgc 3 ﬁro? e1ns are generalli]y from %ll’?? 000% about 5,000,000

or more in molecular weight, more usually from about 5,000 to about 1,000,000 molecular
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25 "Pol ypeptide" refers to a class of conmpounds
conposed of am no acid residues chem cally bonded
wo ogeddiss4 by am de |inkages with elimnation OPCTHEHSENA/009715
bet ween the carboxy group of one am no acid and the
am no group of another amno acid. A polypeptide is a
pol ymer of am no acid residues, which nmay contain a
wdi@t 38 d R RRudOhosktieRlati 8] rﬂétﬁﬁoatla&pidcﬂ @&t}&itfbn,sdcmhh(&f ADP-

RSP 3 BT S B e o

colett kBREMaItBf 5 AiBRlotiARSs nuelt&ide aen¢aﬁv@so@ndngmem¢n@eﬁa lipid or
There is no clear-cut glstlnctlon

e GOSeH A PO BR P Y A Brdaking gl jpion, disulfde
bodlll S @S BrRBdatoh ddefRihytalén, F@fiAion mbydl)@ﬁ) troshelink fbimakien of

used to refer gener al | peptldes oly tides
CY3HS: RHHIG 2EPAOE] wé@?tad”v@gﬂy DRI aﬁﬂg‘%‘m 5%?%1??0&1 GPI
anclid ration, hph&fyfatibe) igdiReibl, ﬂﬁﬂﬁ}ﬂéﬁﬁn, ﬂj&waiylayioﬁ,y)ﬂtdb@&l, zed
by a blologlcal cell, folde

a
phoFRhaR AP RERE BHl SE iR ey 6?0& ﬂ%fg%\% ‘aiel??éﬂ“étmayon €&
whidaom %@Hﬁnsﬁh@&@ﬂoﬁlﬁm&ﬁcﬁmﬁﬁ@’ﬁﬁﬁ&tw@ranmoepdcﬁ pgs 1-12 in Post-

e U et o A he B e b TGN el Now York
19R€TPdR2Q I 34 My ofglu@idtion afﬂcﬁnd’(&mlﬂaﬁkﬁi bbdﬁ{mes or interleukins,
posttransl ati gnal nndlflcaglon

su ce | ation
enmq:sew?}baﬁ e. &jdglas?q Brage?:f,eé,tga ﬁtos@aﬁfz ﬁo % fnél}?f' "histones,
alBtrhias; RRio gQ)Bllﬂﬁﬂs aéélefbpr&ﬁﬂs’;l bﬁﬁb}fl@td‘caﬁﬂ lﬁﬁﬁdprﬂém@ ch@n®proteins,
noi et val ent _attac a nuc
ligogEtdst ’i“tS‘g"OHQFCWGHIYC\‘?BTO‘*%VJQF%lﬁ’ie"%’i“tr%@Fﬂi%’ﬁly"%ﬁs apdthe ikg-

or  4Refréhcd Qefnhﬁl’eﬁ’tmééﬁs orféQﬁ/ oy dell plché@ f@ntissod sarnples that are
regqlggegf Il?%%‘%ol E{r %q%lr W? Etsatelftlg npvﬁgg%eﬁ#m]entzs on patn ént samples are

cok@aRt Y cdringie whe@ENBreteptor 06mleVRIpsént G &X8&s bt W Isfesent in reduced

o ISR S el B BES R P o Polsay B RO T S choiee fo

a PaMGdHRr adsO dtchabe dByHE QX Yt frobDibirmattised of the patient him- or
met hyl ati on, g%rlsto

eﬁﬁgs(ﬁ}f&nytpsgqu m aﬁ}ogﬁlﬁﬁlc%{ (?()@ﬁal%léledg‘%ﬁ!llo?g[ P{ﬁgerably, values relating to
arﬁ&in%Wchéﬁtd)rQ'BmpIiidésflﬂIfdf&Ehce %ﬁblésmrmbtdmddahd@l&sseﬁuegly identical

Tol d, Post - translqglon Protein Nq% |ca2 Ref
exnsswgﬁ%%w%@nawom@ B Wlues o palfon) salples bR esip Reference

salrdp®R $lagt bk ﬁB@'theQﬁh‘la lkatof headé &d tharthequatiert sdohipdd, et ﬁlﬁjay Ee frEim
Johnson, Academ.c. Pr.ess,

difSpigpidisFis WH‘?&»WB% e PRRrIgtiey fTgm erlgﬁ@fefegﬁ Wpiaﬁ g pbtained may be
selldcfw tf&tchﬁﬁbterﬁsﬂésQKdt A@SchTKost B 18E paidkt, ish as @rezsyeﬁamsmhhe like.
roteases €%alactos dases

T}mﬁa@lﬁ in 6§s&s§m é%ven ne A1 F}Hﬁfnqoi%a exes on pafl en(%i samples are

cdnHﬁchéﬂQ&&&fébﬂdn&ﬁ vAGsf amratce lszﬁﬁplesﬁhﬁ&@%ﬂﬁérﬁﬁ@hﬂt&ly tabulated and
mucopr ot el ns, %I

arg Q‘fﬂvéjﬁﬁ Fﬁvgaﬁ%ran%qg%sr%g%fe e §Vlth -f{a@gaﬁ tvgalgglbst 8rr1§(e representations.
pr ot eRgkptsRmpleRNthedrl@ chinflex thifconipait@nekae oﬁeam] ls@'face membrane

neans_one or re cell en r af or ti SSU
TepEPAAr- REEePiof r@%"éﬁfnﬁ}[ P\?lél)é%? 8]%‘16}’] eif,q?ﬂlsur&sz © H’S Br%"s"z?fs orone or
mee@ﬁt@acEl%lébefcﬁé’inﬁﬁ@ﬁ u§ RIABIE SroRihs ABAtiIfQH lirka mheﬁarﬁ»ﬁﬁmgnahng
or co

conpared to determ e whet her a ept
P Exgmplasy paeeligler preicps SEEREY DA Ces OO Tpopades,bu
stnt']ﬂuﬁlﬂd BBK @bt Srod fieteihs! Gibe piteidshShd Rbtehs RS ERS, Src
is a natter of design choice for a particul ar as

PraiFinSne] PERiciRfe FLLRFOGHS (P& PIFiSHSICAF SR NEK PRI, Lvgprotsins,
ald €k PRI Bﬁer&spéef 12 OpthedoiBldkes BEludd TOBK bf SiEURSeihs.om a
popul ati on of heal thy individuals. Preferably, values
relating to anounts of receptor conplexes in
reference sanples are obtained under essentially
identical experinental condijtions as corresponding
val ues for patient sanples being tested. Reference
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sanpl es may be fromthe sane kind of tissue as that
the patient sanple, or it may be from different

wo e384/ pes, and the popul ati on from whi ch re¢BEUS200£009715
sanpl es are obtai ned nay be 25 selected for
characteristics that match those of the patient, such
as age, sex, race, and the like. Typically, in assays

of t hRedept¥ERLRE kindRP WAt BTRF rﬁe@ﬁ@mlm{ane@ﬁﬁblepwﬁmomng

N TN M RTRTE R

SchRbdih gt €d11a10d: 2121285 P00V, dﬁﬂmaﬁleamem H@mg asted BhoREAReceptor
vaJuEs with standard devi at i or

(YIoBF BERTHATTG e SREBISY Bra el sk me s copprisipg Ty eceptor

tytoBiat kBeREM&RS IAkorhERBéctsO N b tyl‘fabihé Ri6 S AR FRn eom@ﬁe two
recePtor Recept or . conpl exes na g% a . di ner

o PRI S AP R 5F o 53 i g ol in Table 1

RTR e ebt pahtRilaPinRteed d@éﬂeﬁe&btoaam@@badaa MEqrrRodlmer@s t hat
formlinks in the various si nm

ExenpleBPlF PhtissHESHPRIF a9 Rl aPi‘Q Paﬁ%w m%ﬁ“&a%“? sqgpple’ or
“shQGBRL QRTINS £201leffoh Wl Sfnilaldtls olitSindiCforh b Histic b subjdMr patient.

proteins, G b2 proteins, b7 protein ei ns,
Thgsguiap el ¢ BT eplegpy be spld Grwas et 2 by 1297%5 d%L@gﬁserved
orPAOSr s S sanhPSr tsRY 61 z[%ﬁnrat@%ﬁ)oﬂ loPhB UMSod cdedinRhAe] ‘tﬁ)ldi'hﬁ fluids such

Vav_proteins, 35 an ern I n one
aswereera% Binad By ampindic %H@P erdﬁorpiléie pr @ﬁ-‘éstla?l&fu&f’ RE Sl frgm any time
1&@@&&%4}4 Q&lﬁgﬁeﬂ@fh@w/ DRYéhfe samfie eRp cottaih yérﬁliiuﬁds which are
Ki nase, neans a human rece torﬁprote

N BFPRYY TR B o R A S S Py fygoagulants, buffers,

fin@hachtedtd, arabidiies, Bl ke fiRe1 th ¥n®4spgst 6f Bt B edlRa CisklReamples or
SchIeSS|nger Cel | 3:

PREFRf RIS S ﬁX%@naaW@PO%Véﬁ%%é?’gBﬁé%fo et R@Egﬁfc&bedded samples.

Stlch rsﬁﬁﬁlél@argt%@gféﬁl@ wedian 28R RRS reteRoniohplextyin hed8inl of thin sections,
surface nenbrane CO”prlSlng two recetor 5terS|n

e.g&i3nEisum Prick ef fired tipsye g@n%eda@b%@tcgower%%ﬁ GriveRigiEg. Such

sak'ﬂpﬂ‘;@%fso %}pmﬁfly WR¥reb Qr@pﬁx}eﬁt?ontam-h GaN& é?&geldl\(rel dnBkSkbnally, an antigen
receptor tyrosine kinase protelns ry RTK

refiend PEocgiuse 1S aspag@Lion PrelminaTy to, aSWI@‘ﬁFW@tSOf

Par tkegh Bon 4128 8 herBtechiohe EQARALOLT AERAR 180 cheMEFoRart
di ners. rrp or t1 ssue sarrp e' (%at I ent

grg@hqplpr@e bar gragha o1 qibar repggsentagionof signpd lr)éf‘élﬁlﬁf ta ygFsus a parameter related
to t%&%g{ﬁ’aﬂ' tao83G6h J¥BAATIoA tifR] has! drak 1k, BhtFdviies & Rlalicut, or
obtained froma tissue of a subject or patient. 10
mygsaresefifhemmpber efiyeolequiss tags fpash Bramrgdysed wamjagsay-i 4 sepsratign
p&)ﬁfm@ RN %iamfpmsgfanam{r&ﬁatwrﬁﬁ &\ Rt SheA Rk ant, i HTHEE
anpl € or biopsy of aspirate; blood or any bl ood

SPEGHAZEATE 98 hkessranbefal fegresen iafiers oligtstlepepding op é‘t?rsawar@ﬁp fpghnique

erfiplbyeR: Aa'E@ék@toir 5 “Bahitt &2 ‘BSeh irPlRRAICE oWl Eparffon proﬁle means a region
interstitial fluid; or cells fromany tine

whese ama@ﬁ:dépmawé ioioReHirated Thee @%Pb‘feél‘é‘f“lPl?PFé’aﬁaP%DsM%ﬁleS fora

siRATRs & 1Wr &Qr'ﬂ 51@' REFGOTRRAE: Wh Kale él'fi%renﬂﬂloréﬁ%tlfaﬁélé Naving
|ntermxe thet|ssue|n nat ure such

digfinst erpigsen spe@ra anth fyte saglnciedad reperredat suultipde W‘S@Ef‘gtb% gin one
S{BH& MRS moﬁ:@&léxj%bé%tahcs%par&Ed bN@ ke k&s il dlec@BShoRSiR @obil®f to form
he invention, tissue sanples or patient sanples are
arf ¢lsergphegegram wherain djffesenh elelaniags cpapsRand tq.drsting geaks on the
elQ@hro@flérb dlak nﬁ@ﬁ’éiﬁge SEHPhiSEhcmesUSNackITBY & fip AF %djﬁééﬁi feakd M an
used in an assay for receptor conplexes In the form of
ele¢iopheegrem eﬁ@lecﬁ@h@reﬁgrei@utiﬁnt"H?Vl%s@ mgyf beftplen gs the distpace between
cg&uﬂtt Qk i Aufdy (AR QP%uISﬁIhgseche ﬁfgeﬁmhé/@do%&hdaw B&v68ns of the
l'es al so ty pi cal undergo a conventi ona
3t

pgajss. Hiraﬁe@b Yorfliasens peakg have aafﬁ‘tﬁl’ Ltslstl phatdaaptyl .0, apd mereiPErdgrablp @t least
retrieval procedure as a part of, or prellninary to,
assay neasurenents. Separatlgn proflle in reference
to the separation of nolecular tags neans a chart,




10

15

20

25

30

35

graph, curve, bar graph, or other representation of
signal intensity data versus a paraneter related to
W b@4npi3ecul ar tags, such as retention tinme, NMESHEUSIN4/009715
the |ike, that provides a readout, or neasure, of the
nunber of nol ecul ar tags of each type produced in an
assay. A separation 25 profile nmay be an
1.8 eadtrrrosmeﬁemglyamleast 2¢hrioagtven sepatatiamand detection system, the desired
resolgtcl:c%lrn%gll €0 6% gé% %Qlﬁc?%a %‘lflragérp o?(r:& gecglhlgtlg%s v%ose {ﬂﬁl%bers have
els@pﬁh@ttldmolﬁm Ithaqthﬁ‘er terapleayt eqbﬁakﬁreﬁquag(émcmnt audhb;amjity
r ef e nce t ratlo
deé)end’il ré% &t sev%l ctoréwg BX I‘WHttg g-noge (ﬁ%(gc% nary s Sﬁ clgd C(Illllﬁ Sl%’{l? detectlon
sybkeer, anmyof the ﬂm;nietdeml mpigep alicadiffosorproefticleats of thb tas the presence or
.assa rent. nol
R B PR e e B R oo RO iy 3 et Enee of
clmnncss iletngthsﬂi e@‘afaaorammtém andithe dal IEmctreldaemgchnmemrbd enhlmed to
a%(il% %rltifevs\?%t §8§? gtlg g‘lp g?eg?rg:g asge% e%)% %l%aélﬁtleé o%molecular tags using
aralye B ipraypdnos atch as disdboskd nyWilldanisat ah, Usth pgitie pmvmpxmmgwamomn Al.

wher ei.n di ff l.ec corr
oot SAC Kty SRSl plob e r S B A sy pue g famiy
of ddieptehi 15 blen€ (6805B and46 ﬁ]?&iDtKn)Gﬁ RQ‘K@ignapng phihv\at% abeahitially identical to

RS by b S AL Q05RIT A5. 5 SE SR EL o o

whﬁb%ﬁﬁ@mﬁ&d@ﬁ@ﬁﬁﬁ&hspeak maxi muns di vi ded by four
tinmes, th | ar of the stand d devi ati ons of the
peaks SIEpTEIRIRY oraaﬁzeéé SR SN DE TEeh & 5T 5E PRI
ewthtslue@sly b&glﬂlmg’iﬂiﬂh 11 frerfutioh of @hlsyrfaoatrecleﬁaﬁ\hth anle3triellular ligand
2004/ 09138 CT/ US2 4/0975 1.5 . and St
OBVt F RBE oL PRI plechlr i o GhoRhCT R Pl a el sptace receptor
thdekiggdrt Oserisy Sftrfdlcutah ﬁltdﬂ:&ﬁblﬂsedherélﬁsliﬂ sdtiés@il nivhegulbxeinteractions

e Bl P er P s BP R & oieEt T NPt Adfvay” means

a Gighdliag pﬁhwaﬁ thhtﬁﬁcﬁﬁdeélthﬁ @desp]it&ﬁl@hm ¢fg MAPKI Ipfostens sidkequent to the
fagtors well

OGS b R AP TS PRGN g "8 S e g gt ncludes

it YhbspRdryRashisfn Akt pﬂaeﬁﬁylmss@mm noi eti es, the
di f fy; oefficients o

O 00, S0eLEL oL oL A0, L6, oLIS B SSESE e
nﬁL&@é rslcmm:raeiﬁd@ngap?@mafdp@ ;prébegfor pfaeg"eefm@tmr c&lﬁgleil,lm_ﬁbaﬁﬁ the
channel s en 0 e 1 ONn nne | .
BP B PoHEb BT LTEHHE) oD S R0 (B eeh e GEPg RS orsel Decthr
Wit &ﬁdeaﬁﬁal]yﬂes? moiﬂﬂhﬁl Suntab, anmeaS‘maoT ofaBeioles with other
antities o myl ecul ar 1.Ng . na ogr ans,
N d? AT BPELO P P WA B iheamdity gt i plepte & Ticcond
mdLebhlk 6RbnsARat Z0MS £0dnf thé Fidst A{o.lecﬁﬁ récOiizes Ad foRds NEpnipdex with

eSO 2L 0 Lo el okl ) TRohe 0% 208 Ch i

sdcﬂndzﬁlﬂﬂe&jl@ MalohO\gpaatihvRydestiubbtain bl 1edst §fty stedehi afall st complexes

95 3¢ e e SpEEEY: Blee Es RO R AR BULGiogr bave arcas

o@fheﬁr @@rﬁca@c&ﬂﬂi SH'VltEE itviig RiSe to sﬁé@tﬁ@etd’g@ﬁi{aﬂbé’t\ﬂl@éﬁ th@iholecules binding
ransdu tio wa a series of
tWF}g%tg‘Fr {‘: f‘é\? Fﬁegl?lﬁ E’lﬁ‘é’l’“? V%Hél@ PR °ﬂ>g angiep mfgrgtions, enzyme-
sibdfrR¢ Redrdcfibns) for@&tidn of tiifl@eor taplefds @mold pdlyrbleotides and/or
cellular Ii wi th the binding of an

extr an
IWPQ%%H%reg?ptw&?g@e@ﬂw@mtcamﬁ %ﬂé@fp‘ﬂisr ylated site of a
cel | “specfraiBRedobaBipt Rirefeleh@tto b pluwey & faloﬁeecrehﬂSbequ‘means that the

nol ecul ar_j nteractions, wherein seri es

PG eI RO BAGt o e PESHE ISP Lt 5 Fiitigrom-ovelapping
gene expression in the nucleus of a cell. "Ras- MAPK

pat hway" means a signaling _pgathway that includes the
phosphoryl ati on of a MAPK protein subsequent to the
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20 formation of a Ras-GIP conpl ex. "PlI3K-Akt pathway"
means a signaling pathway that includes the

w@bwgpesy| ati on of an Akt protein by a P13K ppCrL/E82004/009715
"Specific" or "specificity" in reference to the
bi ndi ng of one nol ecul e to another nolecule, such as

a bi ndi ng nmpound, or probe, for a target analyte or
that gpglecaar @n’shwbrfbe reppegixgriatielsars atiaghed sert be distbguished on the basis

offtRy fiRkdseeht §fnaR gectfeﬁ*c%'d %y @mp@%vp S0 %? sth rﬂh%ggetgagn systems,

target, together h substanti al
e-§ SEBIpInEAgHStere eﬂtaaé PaSS ﬁlteré emﬁml@sonfuaimlm ﬁ\lbm, @fthet Iies, as exemplified

b}ﬁh@ﬁ@tems tabschabdash U. S'nPLteﬂTHé 8930 #58 Q1R B 81C & 111(«“1S BE ?1 \/(’]lle%less et al,

in reference to the binding of & first ecu
PEsedoffelin ey S¥iometvdatizmentationtand Date @)@b@m(AcademfcuPrr@s, New York,
19g9). ecul e recogni zes and forns a conplex with another

mol ecules in a reaction or sanple, it fornms the
| ar gesbstanileidensicalf frrefermmpt exirsteinss oharihe acié sxgoendes of proteins in

a RIS SPlleFatedlpPotQHﬁhﬁ%&%tng CEBE %ﬁ%gﬁ %{the? ltﬁgp% p#dctelﬁiiq%s an amino

| east fifty percent of exes
acidfgqyenfesthatapdt deap fidty P@“@ﬁl@ rigentigal tortht eﬂ;@ﬂ pegein oyibhtvaad pioteimis an

isct@ChrfshGeeRiafsl BEME Va0t geH@é’sﬁh@&ﬁ@ rotn?ﬁ‘ Cltnh)%% bspedt! Ju%é“tgnsﬁally

or . in cavities giving rise reco n It
idggEieEEANS FE PFAIRTS O preo i éﬁqblgﬂce fd@re@é dsat éqakt@lghtyﬁ;)cmpﬂ identical to

thObth&ReGtih] & aRiddibidedubtde Widgesant | body-anti gen
interactions, enzyme- substrate interactions,
formati on of duplexes or triplexes anong

pol ynucl eot i ggsrAaNEH PEsCRIPEORUSE ?H‘g‘[ﬁ%ﬁgno%s

recept or I igand interactions, and
eﬁ?r‘%ﬁe}wﬂnr%%qleé ameghod ofusing BrpB gelesurearegrptor adrinplyxes fis
blérﬁdﬂk'ﬁ'r@ﬁﬁ g2Rktahabel &séﬁ?@&%tﬂepﬁ{ysﬂ)n)%lcafc (!OH&{I&'EQIF Y Blologlcal organism,
em ssion bands of the | abels are sufficien
pagjiculpilyig gancer sgtusdna hympdne inope #ppetdibB mpmtmr@mplexe_smrev\@easured
dird@R4 H91a384: sEETeLBRPRANOARE
K ?ﬁﬁ t r éq'slggct ive | a%g ségl}tsé&gﬁa dyﬁ tg&lclt:l gﬁ&gké‘ Fimaffon of
Xe%ﬂ%%fisfr@ﬁhf‘s%e léks techeiawnssthal requfre eien Inbayondeperst ad tatabay
RS A Béls Byy/dr R8ist BRRRCHE Im@ﬁ%
i phot odet e?:tl on s?stems a\éﬁre ?cg%yr%ggﬁg a?ﬁecmfthe
IVSRERER. PadSETements ef enegn alomre(te@mu qurﬂtxee prefmade ghrecdy ot higue lysates
f Frbdef paisht lot &t &EkionQ¥e e
0 w0 pﬁb o %%5% 8 g 10n?¥ fha f%‘b{ ﬂ)ﬂ]ég ?‘F{ﬂl@ﬁged Q‘nb%d%lent
ongpRere SEbEtecepfor cgmplgess alzlneaalred in Sﬂtlew Gferowtin-fiyed parafﬁn-
emb&iekd mﬁggatrﬁ /4. and Data Anal yS| S (Academ c Press, New
York, 1985). "Substantially identical" in reference
to P BrodieRasvet, thevnmention Provisesandnditest méasyrwemion ErbBrreceptor
phdsBhary MtiGH thfoBb1the the R RhINSE cBﬁﬁ'ﬁexé@ it 9%%&%&%@5??6 ﬁgnslatlonal
nmeans either that one protein has an am no d
modidicptians forihexriformation. | east fifty percent identical to
t he nobRekpdf, QbREdNLPEF Erﬁ@?ec&ﬁ@rog gfe%s s asatréce%)%r a8 0D
or splice variant of the sane gene a$
SRR MPAFUISH &1 e praerassay iss HonTnixaire. yPrefmblm juclatonmpexesare
meSAEdRERE %in@mg QBmﬁdﬁl@s%a@ﬁq@ @n@&qﬁ&g GG tg freleis%bl?gttached such

| east el ghty percent identical the ot
thatpftes Findige ied rosBGHa peEpleR éheemleculaEw mmme@teu BTd @pbrated

fro%heﬁ'éﬁ:ﬂb%%g&P}hﬂtﬁre-ﬂ;ﬁele@ﬁfmmpglﬁqlgﬁf aﬂ&’? a method of

usi ng ErbB cell surface receptor exes as
bi oHBIeasrect the invisrtionmpsavides afmeghod |f<§e§3a®emomg otdfsease status of a

patféﬁﬁ’o%h@hﬁgg ﬁl@lfolfém‘%l sEéanﬁlebﬁrlﬁ% %ﬁ (ﬂﬁlc Gt OJf%ﬂQ Blsr%re ErbB

particularly a cancer status
recepiesdiipers [y qyptipr seprle compaTiRgeraisuglr zemrm’a@uﬂs eehesmndmgtampunt

frofaQ8fkRALd B E)les%ﬁ'l%l)ﬁéahn% I?l?ﬁ‘erén%es HRRASHLENE RbS tl"laerpeangq sample and

wi t hout culturing, formation
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xenografts, or the use of |ike techniques, that
requi re extra |l abor and expense and that may 20
WO niogoohsse artifacts and/ or noise into the nmeaRCr/ER®N4/009715
process. In a particular aspect of the invention,
measurenents of one or nore receptor conplexes are
made directly on tissue |ysates of frozen patient
theSERRIOS c@fesﬁfhdﬁa@@ﬁnbﬁﬂﬁr@ﬁ tHeirafedng@atinglrtto ’Ehalmtbkscmse orl sevegity of a

. preferred.enbodi ..
i N8 P8 D U bre T oL BEPTBRE o Pt ST e saprisine
theR@pab1t (1) pr@idhacieedr mEEFbE)dlrganmbamds Acifin f@nqirdtein of each of the

aspect, the jnvention pr les an indirect nea
on R ST B B 1 A BPE RIS AT noleB s
eadﬁaﬁﬁdhé@ﬂﬁﬁto fa &&ﬁﬁﬂl@bﬁﬂ:&gd’, hat sudepente ar o uoke molecular tags

nal flca 2ns for thej
R
sep%ichﬁbrllq ﬂ}‘éleﬁlﬁﬁlet@gsqffondcﬂlﬁheﬁﬁ)mdafg&on@bmdb fcﬁﬂ?ﬁﬂﬂﬁdgl)pem asaJSe@airatlon
in the same as reaction mxture. Prefera
Prall ) R DO BRI EL P B G ARG g
corhﬁdthﬂgsp@ﬂﬁc@l]? bmartg tmig ke pditiod retapgs dindrem<an gemtam@bmdlexes
ch at, after. bin to.a rote in. a
i Hiving B et gy Pl Bt ah i SBB AP VRS el ond
(ivh E@aﬁﬁ%ﬁnﬂ@&nﬁ@ﬁng&ﬁé@&ase%ﬁbﬁl@r thgarto detedd theprasetiécoar absence

uanti fi ion. In one aspect, the invention provides
or eﬁﬁPWﬁ&g%GPHEQP@FﬁFﬁﬁﬁﬂxgnﬁfsease status of a

pat ire Blotles B¥petisihe gep Smdasiring hergnosihie psonere a®u typey ofiBrbB
anount of each

ST NN I NI (R T
redeptof @HieHA elefgngireienbeci ficdtt afirsekahean ﬁﬁeas]aﬁﬁlheoneam u’hore receptor

1%%%,{6%%}?5 !%'ag ﬁ)lég fg év?r?g? %&éea&%e%%%&%%&%@%ﬁv& an ettfec?we proximity; (it)

préviding 53R Mo dibe cdrrﬁﬁuﬂd@ S}ﬁkﬁﬁlclfmei secondessepidéfiegeh of the one or

amounts fromt r ef en e sa to the r es
m(gg{pé?gt?ryﬁla?rs,guc gtgg ngwecl hﬁs ?%e or c? rélcﬁlte Ffz]r?agg each
att@drl]q@& %feﬁﬁbﬁ&laﬁhmenﬁkagé baed sitehatthe nmsmmmoleoﬁq:rrtags la’l’h@:hed to
t he i

RUCKTCEIC AN R —

méEculi® (@5 oL@t Bint@p Som;iohlﬁdm fbhﬁﬂlsmcb\eabs nali sa[glratlon profile; (iii)

d h
P e PR BFOED Uy e BURBE 14 A0 A DB P

dithbre swﬁeh:@ &1emngeprﬂms elﬁ‘ddifﬁﬁllythi@sto fﬁittrea;e;ktenﬂ of the ticEfiterdimers and
bi. ndi n

iR o eI Ll L HRSETP SR R oL B "eap @ g and such that
cldadgie fidkapes@if feaiitig cbinp@iinﬂgaré: odhinuhsksfebiveprakinity mﬁlﬂeavage-

eaks i.n. a ration
in cmglnﬁﬁette& ﬂ%gg alagvnhgrp&otte E}ﬁténdd?c(.%a %ags g ﬁ%%é <P and (uvg I\_s]e:para‘ang
antl h&htlﬁiﬂgdhéh@lea&@ pRdbldStagsne détérintad thy plesanck (tr(ab:tehen ar the amount of
respective rec tor |nerﬁﬁ%r or m

o G SR P (R PR RO EPOSABTa 1 e ggdsespnd
re@R ek abe mécm fﬁm{rmewaebtér@mrmmgstdmeablaml e c orrpl ex es
and ratlf[r!}]g and. i d ntllf 1 g t he rﬁ gase rlsesamlxed
ol e dh HoreR Gper o BeiPione DreEH Bk BFARS
cefl ﬁ)O}Blhhﬁloﬁ F0dpBEtedbf cﬁﬁt&mﬁh@ €ncQiire REIL &f ihtereis ﬁiftaldedrfm"nsa pdtmnt A
anot r as C the s asuring.the
SaBHE DB BT e DEE P SRR e OB A o
couped fod ﬁlséyeaﬂc ﬁ%a@@ Specificdllyreuiaiviiigad ﬂmgﬁﬂﬁhhcﬁnfard dod tlta:ms
of nmore ty 5 t mer. a cl.eavin el
ditfpren; f¥q1Tb0rf1{5’F ‘]i p1 élp 4@@%&?%?641 to hereingas 4 ﬁ.lée %ﬁ% ? %o that other
saH?feQ:ofr@GMfsQﬁaydﬂeriﬁb’sfantuﬂ@&hn@de& aBHeRgplE Blaabjherd t0g nagnetic field
W]elp}ile?s\éfa c(?avle Ec]cg s%%érgt% cﬁﬁ, 15)(:%(1 w1t£1hheargag%£tgcep%¥tl Yes 1Rglg&§ngmhe Yare cells of
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provi di ng one or nore binding conpounds specific for a
second receptor of each of the one or nore receptor
walremensi3ssuch t hat each bi ndi ng conmpound has oPET/U82004/009715
nore nol ecul ar tags each attached thereto by a
cl eavabl e |i nkage, and such that the one or nore
nol ecul ar tags attached to 20 different binding
inwmstpib‘ amcge hiaveat Ghi thd @eﬁmbn Sép aeﬂatoip@latimriaﬂztt@ﬁis titeh emlwed using
S ti.0 nol ecul ar
m(g gs conH,Eg g)sbchg?WalFtﬁs s%ec%ﬁc fg 1(§m%rir&r%erg goscieettegm tthe ﬁ)resence
anﬁ/bﬂﬁurﬂlt&r of(rhteicklls. A aprafgrredentodmaent hhg npgotie $art1t:1hseused in this
et S AP DER e BRelS. Bferly, TRESak XA Roparions e
cn@}ii&tﬁhgfdpﬂ]ﬁﬂhlalycehs Rechidhandyi e sdolated it mtxsnttsfblwdalelsmg epiptebal-specific

SEh R 800, 2L 0 BRI BSOS kB

(2@R);Foea ¢iadh) Celdmahkagestaséardhhs: Wil 19dH fﬂ@%)omdp etredl Braiske]. Cancer, 90:

he,effective of C age- duci
44&1)445{%68% SFch e lgﬁoépao\/%%% yﬁ? ese s‘%p?rﬁm%{ar ] %O(?E aranlagd§
BaFR! (Dehaaseg Qshﬂdor@ay))m@epasmw ngptura homardepithélfay cetlg withenagnetic
reLeased nol ecul ar tags to determ ne the presence or
Paliiénce or the amount of the one or nore types of
r ec elptandsthetiagees the H&ixeﬁimnapbcbwdes pr @etpt dor dedtermeinmgamencki stats of a

ST N T N e
cohmmang mmﬁlatlag Eplthbhzg celllby smmtmgm samyihé Q:ﬂ’pat;@wp}opé @&h gne or more
an][urh?de cgmgﬁ?m lc}ng cha 'iellé Od’g, c%ll’ills(g gi(rj\gf oﬁnﬂ;féx] 4 al clt E&ret Jx]lﬁ%\an and being
attaeirep kea nnSgn_teheparpcﬂe; gAY mehshylgmn xmngltbhwcb lof)dmgxr ombe ErbB receptor
B R RSy b ML S SR o
a ﬁﬁatréngemmple hﬂitbcohﬂh&ng:daffbremdaatn thfSamcdmfsffmnetht pétreoteample and the

resp@cétbve ﬁ?lgesg%{]dn%eaﬁn%unts grgmtsth %eF f St e sead ie ?esence or 9ever1t%1 ofa
caﬁ&y cdﬂﬁhtﬁ)ublsﬂlalphﬂleat I I;a alrmfmbddmbffmmemauhp Istep Dﬁm@@b]rgccbmﬂnses the

st%pé IOF S(FSH pg%vgﬁl% one %rﬁnotr%bméh% > gf% §§%05 or a pl'g%ﬁ)]l%rf géc% of the one
ortige EdviBae@ptor soraplexes, kGext Zﬁlfhlbirﬁﬁig&ﬁdlpound has one or more molecular
tagsgél;é}ruﬁéol%ﬁ{fl%oa% é}' pe pagx;aﬁlle %Pkagcref afélc(l) gl,:l’]cglo 85‘? (‘%rg irr%{(kletc{ﬁgr tags
at@attadd yo differngst hinghngmaln@oudda haveaiifferend sqpagaoredlataotebstmsl pathat upon

seg??rgtgg&{g(gecugaﬁ galg% ]Frg?}rﬁl%%eéent glp 15% ?cgerrsf%otéloﬁlsgfgt egilrs!‘gmrc]:??eagg na sgparatlon
prefilb () menﬂig ﬂhh binding nahpcmnqimntl theloes otrsexd FrvB teh¢morr¢emh1@xbs such
that bﬁl‘édc r@eﬁornpg biu Is%egl 18%1Lycbé e?;lrrgrzsgﬁﬁtl%fa’ Pro%)ermesfo% El% b]i mote I%rbB
reC@!tdrSomp%hXe@ oo foeeyt dbtecta‘tﬂmd:cmtpdmtes‘ Kmmlpeamngethnt él&vhﬂbl@ bnkage of each
AL el BB Lo SRy 50 e
rel@aed krﬁ)gapulaﬂﬂlgs th Htkerdidd fhe pleR@MOLYr;abSare @ thd anadunt &ltheane at more

%g cer, Research, 5: 971-975 (1999); Ady et al, British

TEARCEFORIG™S 443- 448 (2004); which are incorporated
by rRfaastkercepect, thepaaptof edsaring the aacintnalonamt rindge dybB receptor

BB Ao P e LT e PR e o
repatdricompisxes lanrleaniag hrebe aepéc for a tfine proltanemteladmfphemnle demoza ErbB
or eter a cancer, st at
regc@%%rcplg?lﬁ)@est eﬁgh <f?18;}v|1n(§vag% hg\{né%% clea(va§e-1n§jﬁd%m01e V¥1 h an effectwe
pﬂoﬁnﬁh@l Qlubl groaldpfgtdne oi mer@ I’ﬂi?id&ltg compqpihisspagific fdl‘ e lsdbcahdi plgteln of each of
hel i a ntacti
thB P’&%‘E moTE rbgir{gceé)];or ﬁw@exegﬁﬁk@gﬁ )7303‘1&}73%(}6%% c‘tomg d has o € or more
anti body conposition being specific for a capture
anti gen and being 217 -
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15 attached to a magnetic particle; (ii) neasuring an
anount of each of one or nore ErbB receptor conpl exes
WO poothg13pat i ent sanpl e; conparing each such aneCrUS1004/009715
its corresponding anmount from a reference sanple; and

correlating differences in the anounts fromthe
patient sanple and the respective correspondi ng
moRIBIbthSs chélnMatiiea tHeei€ebendeavslajihlegt, and hish praethe wueorgnore

mo&%é?rét%ésé&acéﬁ@ B)df ﬁ@rﬁ{i I:blrt%o y clg%nlg(gu%d% ﬂarxrftg ggﬁpe%{ separtatmn c!ilxaractenstlcs
S0 thbﬁip&ﬁ) séphi@ficn mf)lea(lar)tagp Iﬁﬁml chiffdfrglt binding lt:ompmmdbfond |dn;gnct peaks ina

sepa gﬁgprgg%r@i ex}giié%lig ? eayifg BjoRes g hre] bg’l{(}h %?Iﬂg(glfndg Iaﬁd £8%ne or more
coraplBebs B@h@lﬁﬂﬁ'@l@m prélses @pmelfmllyimcbto findt pootdiarof theckybB ewegtor

attache ereto b nka nd s
coHE S LU B hPoR SECT Y BB A FRans e & e bEecptr
corﬂ%l@)dﬂ's agd sonpatileisatialiskagsiof El’ree)mdlrgeepmlp'amlds are within the effective

aract risti.cs so th
e R e g S SR N T

reléh@@ck §nd @V) ae;ﬁmag aﬁd 166ht12}5ng)1|h. feldased rﬁolec)ﬂarrta.gs togleteheine the

bi ndi ng co o he one or tor
P PAPSoS o ol ST aTeE e S RS S SRR ER 1y

bind to their respective proteins of the one or nore

ErbB receptar npl st 0. foni(msde&]gcte@lglcg ( Lexes;

(iii) cleavirs e ot qge 2 i

conestkdro6Nthe @Vd&ibﬁ fiﬁchidb gineool ekgsnersaofdhe( ﬁouywmg receptors.

separating and identifying the released nol ecul ar

tags to determ ne the pres%qge or absence or the

amount of the one or nore °ErbB receptor conpl exes.

I n anot her aso?ct Lhe st

of one or ¥ ary Recepior i ) xeso%a gur{” cgl\/lteﬁl%ra?igspunts

fol |l owi ng Bteg (' provi di ng for each Bf ;he one or

Apre l:rInD Ar— ol ~s,

< mTpPTC C‘ UUC
Hegs qu fic for :CP-L o o Iran‘ilR‘Herti‘_}lletero@}ipl3111

| B - L MR N B = AN B~ B = S B B BN 0 r.ll A A S 3 T . ﬂ‘le Gne Gr
Hepll®2 Er hB  receptor conple cQF 1%;‘3‘2 ﬁﬁ‘FTSdWelhlg probe
} ' i . ER: hejerodime :
Helaliithg a cl eavage- i nduci ng| disrefRORE HelrodipeBr f ect | ve 35

Hepr-Boh M ty: (i) providing priésrofDGRRheteniimeng

Heepappunds specific for a sedmdPIpEot ei n of each of

ndhaeone or nore ErbB recept dierGsHpl exes, such that

H&RRH bl ndi ng conmpound has On@:PgHEOre -17 WO

Hé&ﬁﬁhuvldd4 PCT/US20047 0097 K-8t €CUl ar tags each

haxncu thereto Uy a Llea il Eplhk Tkage, and such That

qu .

L Re—oFr—rofre frotecutart tached—to different
H%—) Ei] e@f?%ff‘nds have—dif el?egl:‘l?ﬁigcpal attotn
IGFH,E}FIEFZI“%WF)@IU}CPQ SO J‘Jlaf ubhon Sapar at i on mn! ecu! ar

tags fromdifferent binding conpounds form distinct

peakByel hecBanishRA RS on QR rrﬁié\o(ﬂrhésﬁhat (atd ih Jiserdr Xtd’l@xdérmevelopment
cIeawng}b probes, the bin

ounds, . and t qne
repfeahInBBIHGT B S TETF BFACTCH A0 GRS GRgS, suoh as he assdciation
ofSBRGbIehCRpordihidd diferfstrlidtire T QtfR1cASn, Glichtab én BizZpatic act1v1ty, e.g.
receptor compl exes and blndlng cop% unds ecificall Forred t
kipasp 8CtivBy 1o éUtQ@@&WW%@PéPﬁ§eR?P % I8 l?rbcﬁ’ﬁ f giugs are referred to
h& QT QNRS -8R  IEE dr PBRUiReABhE dnigd KBBERnMer, iR, formation,
bi ndi ng conpounds are within the effective

angfor 18R AoV THRTBICT AgeFig BFicElls BF PEHRAL CIRERATIE B Y eatment i
connlpldd, ARE @%Hﬁrﬁ&g oh %ﬁ%fi@étﬁ/enersﬂ)ﬁaﬁ@ﬁilty aﬂd;lrfgl a\fp)artlcular ErbB dimer-

separating and identif the rel eased ar t
acios dee e IEOVHE PI r B AEET o HOSBNES TR RAMSBRLS dgs.

11Q¥ne bHEtORE inREntRIR b P BomB&eR ¥ mdhatml s esifect (E)(cﬁé‘@i;aadtayus of an
Receptor D ner Biomarkers and Di mer-Acting Drugs

EmBolimerkestiag §P2:t he i nvention include dinmers and
ol igoners of the follow ng receptors.
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15 Table I. Exenpl ary Receptor Conpl exes of Cell

Surface Menbranes Diner Diner Herl-Herl |G- 1R Herl
whedgoodssarer Herl -Her2 | G-- 1R- Her 3 het er odi mePCT/US2004/009715

Her| -Her3 Herl - PDGFR heterodi ners Herl-Her4

Her 3- PDG-R het erodi mers Her 2-Her 2 Her 2- Pl 3K Her 2- Her 3°

Her| - SHC Her2-Her4 Her3-SHC Her 3-Her4 Her 2- SHC

Her 4- Her 4 Her 3- Pl 3K  Her 2- PDGFR het erodi ners Herl - Pl 3K

| GF- 1R- Her 2 het er odi mer THebr8Ehani sns of action of

many drugs that are in use or are under devel opnent 20

require thenigshisdiciatedwithfDiowes of Cellrunact Yreotbravps of

ErbB receptor dinmers, such as the association of
conponent Digeeptors into a dimer struct@rels) or a

function, such as an enzynmatCkigximait (Exbitty, Trastugumab kil anegptan), b-
Hed derly Hery, He@rH@uﬂaﬁxﬁbﬁpﬂ@‘f yll &8 (BraaChat BEEGBAGRX G, ZD-1839
Hed HABAR A GH:1RSuch dr ugs équSSé} @F?Ir@d G%cevaﬁé’ 18p> g¥/>72016,

"diner-acting” drugs, "=

Her-Eh%rln HEbELer3, lt{éf@ﬁerZ fI—QEZ]EJrJl On 4D4 Mgl /TE?IS mﬂ]lmgg fcgpttxinb Abf
__Leoe,pi_or__dLme

rsin-the nnll§%72 naf:nnf

ent—bet g

treated, or whose treatnent is 25 cont enpl at ed, have a
ThB EsMolvite: reBrehhte d&fzﬁlﬁﬁhdz HERE8&Ing Arugkllidtethil Tably I f'I‘rMSd:rnijp@rt

particul ar ErbB u The
Ot Bretn dotla-Sp G192y Hirer et Dnedast o prabadds, 2 Ps
(200'25j N 891, AES Drug Thr @i 4ASPETD (20088 Séymvoan iGudant Drug Targets, 2:
21 vi des bi omarkers for nonitoring the effect on
114133688 Ds14iRi"™5f an ErbB di mer-acting drug, -18 WD
2004/ 091384 PCT/ US2004/ 009715 Table I1. Drugs
A_ssoci ated with D ners of %kl Sur f ace Menbr anes
D mer Drug(s) Cetuximb ( Ipux) Trast uzumab
(Herceptin), 11 Her ,  He
Herl-Herd ~R3 (THEK sggciatedeRec

HerI-IGFIR Her 2- | GF- 1R(Iressa) OSI-74£.Tarceva)

PKlI 166, d?\ﬁi?f)mn Cl-1033 —FEKB-569—FN

Hepldorl Hor | Her 2- HeO, Her 2. HAPS IR e guper, Dy
HeTrBes? uzunab (Herceptin) —2cHr (k70016 5 ’
Herl-Her3 Her3-Her4

Herl-Her4 Her2-Herd

Her2-Her2 Her2-Her3

IGF-1R-Her2 heterodimer IGF-1R-Her3 heterodimer
Her3-PDGFR heterodimers Herl-PDGFR heterodimers
Her2-PDGFR heterodimers Her2-XX-PI3K*

* “XX” refers to any receptor Her2 is capable of forming a dimer with.

Preparation of Samples

Samples containing molecular complexes may come from a wide variety of sources for
use with the present invention to relate receptor complexes populations to disease status or health
status, including cell cultures, animal or plant tissues, patient biopsies, or the like. Preferably,
samples are human patient samples. Samples are prepared for assays of the invention using

conventional techniques, which may depend on the source from which a sample is taken.

A. Solid Tissue Samples. For biopsies and medical specimens, guidance is provided in the
following references: Bancroft JD & Stevens A, eds. Theory and Practice of Histological
Techniques (Churchill Livingstone, Edinburgh, 1977); Pearse, Histochemistry. Theory and

© applied. 4™ ed. (Churchill Livingstone, Edinburgh, 1980).
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The follow ng references describe the diner-acting

drugs listed in Table I'l: Traxler, Expert Opin. Ther.
waangeesgs 7. 215-234 (2002); Basel ga, editor, Erosmgy009715

Bi ot herapeutics, 2: 1-36 (2002); Namet al, Current

Drug Targets, 4: 159-179 (2003); Seynour, Current Drug

Targets, 2: 117-133 (2001); and the like. 10 Table

|11 In the@ke Kgsurcions decaRet@ps, oran@byf potiest tisiersamplEs thetrmay be

us'éﬁffr{cruh@rg z}_gq:%,t%%em{o ’b_E%(t %:i:gs é‘%&a %fohit&{_énd?ﬁ‘{_élug? Et%mach

salijgar glapg @ pah@pas]Fackiss straple pmherpéstame@lby 2 Rarigdy & procedures

opEASE S R B SRR 0L 5, B R gy s
frozgix'In ped enlgodingena pssaysad djstivventiar Ze Farierapd b Bssof sahplarithaghave
beln ﬁkg@gnd\%{bgd ed {]nfhaf arfaPa s ﬁ% lhl&nthglfef&@ rqpéu%ﬁ’ ?ﬁé‘éﬁ%ﬁﬁs a step of
cont al ni ng conmp exes may cone 1roma
depapaffapijoroif cm@d @ sAfiggue sangde miay be ﬁtﬁé (s pemaved) hy emmrmnal
mEtHoJo%Sg?f (;§eereegg| ’%gﬁal GPIRL o?&é?cﬁ @919 %&éﬂ‘}%{alsof'ih% AEHn%& @&%es Institute

st at us, cul tur
ofdhathetizy 58" pllitiont (1060 3ges, Llpat HE MS@W)cﬁzdstple e Blekstraivision

NIICGFA%’—HHT I%é)?{rc%ﬁ‘lgxnyég@w%ﬁp l’[%é A?xlf}xgd ﬁchlg@ 'insB?c&e% cﬁrﬂathology Advanced

repar ed assays
Lahqxpéqw Mﬂthogis mrfgstol@@nwérﬂatmmy (P8¢ Hdirdra é’s leiu Exiﬁonéyrned Forces

In%ﬁ‘?ﬂ% gg i&g%lh%ﬁ ég%% acfl%e %ﬁ%}%&ggswgg@lg%n . ¢ ?ﬁ@&" skfﬁ in the art

wilpepicpeisdhat @mcmm:cé” alfgatp\reos/ fiderdhiied by ithe pufpobd @wwhlgh the tissue is to
o BB RO ULl S YR 48 TP e
lengtly bﬁ@mﬂgm depeil$ivpbruthg bize afgliertissurapleand ﬂieé“v(@fmmds By yay of

AP R bR oAty B S on b B e PUBORE) B0 e

safnplet he area of cancerous disease status, exanples of

pat i égﬁer% ac‘Hs%!éec‘sadHiB e%sﬁlts!@ed%yls%nlﬂ%ﬁ%rdt%mg% %nga%ending

are not breast, prostate, ‘ovary,
serigsméf, al@hdgn@ﬁlhatgmqndgmm& with oaaffipar y)thglt wettpbnmg media so that the

193G b ?esm?ym%eétfo e?luglté‘ﬁm ﬁfugﬂr}ngeseagh‘%e%%eQXd ﬁé the sections

vari ety of" procedures 1nc ng,” but not
obdainggi. Baiwag ptéxginple, thaiysie seiptrmayr belsimbpdded aﬂduerocqsseduneparafﬁn by

orﬂgéﬁtllgﬁal fn(e%laolgéyr (%eef L P2 Llrbf @ﬁsﬁolg%m g{aﬂﬁgg,t Mf:@é@?fﬁgﬁ &tmed

the 1 nvention e Ca r| e out on tTssue nmp )
theﬁsénstlbé@ﬂf Haihelogy'a pubra niradted of paraféin dfaf inpy egrusedhimelufid byt are not

liljﬁﬂeﬁf tg,f Ioaqa%’lasf., ﬂro%i&\,t%ng @‘E&%hﬂ?%?ce eSSl s%ple is embedded, the sample

may be sectioned by a microtome or the like (See e.g., "Manual of Histological Staining Method

of the Armed Forces Institute of Pathology", supra). By way of example for this procedure,
sections may have a thickness in a range from about three microns to about twelve microns, and
preferably, a thickness in a range of from about 5 microns to about 10 microns. In one aspect, a
section may have an area of from about 10 mm?® to about 1 cm®. Once cut, the sections may be
attached to slides by several standard methods. Examples of slide adhesives include, but are not
limited to, silane, gelatin, poly-L-lysine and the like. By way of example, the paraffin embedded
sections may be attached to positively charged slides and/or slides coated with poly-L-lysine.

If paraffin has been used as the embedding material, the tissue sections are generally
deparaffinized and rehydrated to water. The tissue sections may be deparaffinized by several
conventional standard methodologies. For example, xylenes and a gradually descending series of

alcohols may be used (See e.g., "Manual of Histological Staining Method of the Armed Forces
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deparaffination is carried out. A tissue sanple may be
fixed (i.e. preserved) by conventional nethodol ogy
w Swe/oz13g4 , " Manual of Histol ogical Staining MCTOs2004/009715
the Armed Forces Institute of Pathology,” 3rd edition
(1960) Lee G Luna, HT (ASCP) Editor, The Bl akston
Division 10 MG aw Hi || Book Conpany, New York; The
Insétutead PRhslogy, dupsi).i Altttretieodly, Patinotcod]ly avsdbln demraffinizing non-

Labora or ol ogy (1994)
oregiy g oo st RS HPRGETeR] a8 PRUPTY 1 O 0F
Pat IH6ﬂ mgymamEirsm anltuRecrlistfreph tdsuddaoitk sgyses\sawhlenrbe
C,One of ski

t | [ t :
e By RSP Dl B 0 LA PRREE S, 1B e
Cl H &.6), 05% Worhdey P-40 Sant] Protdase md@r plhqsglna@aab inpibstbraianesduigad). For
t herwi_se an
e R R R L T R
cruslifg, Shideng) Erifidigg, bérsaten, sampllbe and the fixative used.
B of . | e, n buf
¥ g:yl\gz}galfetﬁgqgagﬁ%pd)‘é ’Ce]ﬁggbn Bne %’ggcaglgl%f su)%fl g? Esﬂ;url d‘i'lln&s Bn rare
meStatd &:lls @em&rpahéry s bivotl |aa$mscmmit® hay h‘ewmsted butxaeldr targdnducting
ist d thro e
an Ig?s%}b BFlg ac? 5’{leé 80%1#%1088 gm ﬁc 15&@{41}0% CIQIgChl’IlCHt may
be GdrHed o asihg mmrfegr dfedthmqso ahchmateltlfﬁeknom it ﬂESILtEaSSﬂmeB@ in the
be sec .one rnat.i vel secti t
tol b PR oot AR e Bt as R e Ao ek £, U,
AN 862 Teestdppasel, I;Iaﬂ‘rphtentrﬁwﬁ6bél RvbeddbdU.Srphtent 5,998,224;
roc in r ' n I
RREEPE R MRS SRl SRR S ARG
5,508 6AMNHBEhyi Bl A@S. fatest 5,6211208 g¥lolay, RES. pgipht, 4,453 31 3)Kronick, U.S.
Exa e araffin, t ha .
pa’ﬁB’EtMS i4§]7;3£a8181{u8€etﬁg rcgarﬂt i& m &P ﬁ}oﬁgc' elll%l)l#% ‘Vop b )(/@nragemlc
Présg Qv Yi@rkl 1998))&h&a I’df’pél,eAdl\&m&Erbdﬁldmdgne_tlh Sergmiipt @Eag@ Prljshing,
e e
Nl S S < SR Sy B 7 Raeon S0P, Gypometny:
11FE1eBs (1999); iNaltireure bt a?alhﬁcb}mglyl”nogs Uprid}s-1 8y (@e0));dMoreno et al,
exa 0 c n
Uk ion o uRo8hTH Fop S RSk AREA g0y,
Zikstaér\eealnd. trelngy, 16 d01 D@fe@é@ﬁtﬂ}lyqssm ¢thal, Skmimgss i Purgical Oncology,

r e om about 5 mcrons to about 10 mcrons. In
20&)&@93%6%%0(1 section may have an area of from about

10 rrHe p&ﬁer?édﬁhﬁgnénccmﬂlcleﬁm ese(:mlcarr)tlilems ¢uy invensiomery piyéicles that
Vﬁﬁﬁf@g’h‘gf Sl§ %‘lg!:lg%%%% Vaecgerllzen v tl?igna ﬂlg ﬁlgmﬁg&ﬁag §1ze which is

gehd:rﬂlllﬁ les tham, absutl2am ﬁanogle’deﬂ;t(nm) (Orﬂﬁlrmeﬂgnst)ymdmlmrambﬂm‘@ gravitational

Xa
Segaé?:tiof“(ff% %ﬁémﬁ éorgf‘ nJ%Fig g (fds 5¢ OSI 1 ve dlﬂy %gﬁ gl(rg glgagy giber pdyantages,
thR R34 BihgShbleke ShefrDatcadallyi m‘hsmﬂe Itg/anlalyhyesl taekniquek c@amatﬂf' apphed to cell
n, use t he i n e r |
an%@ﬁ‘?'i ﬁ‘:‘?leélw glé%’isﬁ Er A osgp g 2 prérPa ni ze %iweﬁ%l l?](r?g % g& lig mass are
cohtérripﬁtﬁrfor kb & the preseat igeaitibo rSsltMnmeme}pﬁatn@sfaremom@&edyf a
r al conventi ona ard 0 '

Belfreere S EREC A A TSR Py AL SRS en £8foed e

h@h@ﬂb’%&)ﬂiﬁﬂy}b eovakatly {tGeledeto ghe, mé@iamua)ke apfl whichtcohforyitabalizing

0;8 N §§§rt1géf? f ¢ h%}'ﬁ%ﬁg‘;\%gpm eﬁngilz e atp he\@n an amount effective to

pr%fhﬁﬂncsggblﬁc 1iitd:t)jbﬁt)ns béwieer albgiva Inyaproormimeles:foaﬂld ip the sample and the
g%]%%(lﬁ (%ﬂl?%se lldC?l an af {%gxé%zr %rﬁgleﬁu Clg n}ay II%?L{](% %1a?9 gc&(ﬁ I%Eﬁﬁ%% IBI’I % surface
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5d (pH 8.6), 0.5% Noni det P-40, and protease and/or

phosphatase inhibitors as required). For fresh
woreommdizan ti ssues, sanple preparation may al seCT/nsiood@9715

a tissue disaggregation step, e.g. crushing, mncing,

grinding, sonication, or the |like. B. Mgnetic

Isolation of Cells. In sonme applications, such as
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magnetic nonent. As a consequence, North Pole, South
Pol e al i gnment and subsequent nutua
wa@rdosaeson/ repul sion of these colloi dal nmagneP@TUS2004/009715
particles does not appear to occur even in 5
noderately strong magnetic fields, contributing to
their solution stability. Finally, the magnetic
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th% %ﬁg{e%tf 'th Qlegxgag% ogéijgn %% Isléﬁh{):@a?f?’c(l)e%(ra%ﬁ rgd %ﬁgmgf #Bhde any
adqlumtﬂl r¢ageuit foo the @fea*sage h%@@l«rgagpmt@fﬂr dlégvaae gre aeiup@gH, the solvent

gIe id§ ol bt BSe Qaﬂﬁr?blﬁféﬁ Qﬁorétﬁ%@;pmfon nRUfRL For

cu ar - tags FWthin a set hemcal 'y diverse;
exaontey where fhe rcle@‘@hbémkme@phogéabﬂe or @@vwly Yi0@uAQYE SBgics generated
PCT/ US2004/ 009715 of nol ecul ar tags are usually
chemcally related. For exanple, they may all be
pepti des, or they
23 -
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may consi st of different conbinations of the sane

basi ¢ buil ding bl ocks or nononmers, or they may be
wahesszed using the sanme basic scaffold w tPCT/US2004/009715

di fferent substituent groups for inparting different

separation characteristics, as described nore fully

bel ow. The nunber of nolecular 5 tags in a plurality

by ifﬁhbt(\{saxﬁs)(ﬂzﬁle pe ndkidingn 0ay ecwediated fale tight of inpodpudie rigvelength to

separati.o oned the | abel s used on the
rd%ﬁﬂi& Epﬁ%§§§lt8ﬁlggggCtlon the sensitivity of the

bi Nt iger fomhalif 1BS assi}hteacelfoﬁ caidévay inwirfete with thhsepgration technique

cl eavabl e | i nka are_cl eav
erglofideh Py REMGEaR B RbIG e diect Bt v e B P p o
clei@ge fRasphidtiog ophp tiio&bmlﬁxﬂSgsoder ecepiom smgembodingnts,pssay

ran of from2 to 10, ther

cong.ftlopﬁglclggﬁf.a&lc%cg?n nso(g & ]‘ﬁqlflﬁ d cr>r as em Stgﬁﬁragg ’tl%att Hé%ra%i'e %%aratlon
performénde@vien mdletflardagsare spdrate@on 1Rebz£s|rstcxﬁ elecirapberstiqumgbiliy. In such
ern]%j 1%g ¢ g%ﬁlﬁ%?ya%ﬁéy 1S§ rel% aycexg%f %?eg tlon P%E'&Elﬁ p(?{or f release and

eneous ormat s’
sqﬁﬂﬁ@@@ﬂﬁ@ﬂ@k&ﬂﬁWﬁ& no step is reqU|red to separate

2% : & gm? %ﬁg %ﬁaﬁggﬁgrlxcglecc gax és anod Tegawtn% Hlto%és%ec‘l}l be made in many
dxfwf@& e aeidonfiiuaBeis defrading en &musmpbmmhas ang dpfiegigd or measured.

rea ent | r r.1.Si on
NN T T T
thd rﬁlﬁﬁ)tars Qﬁ@spél:lﬁaﬂesrtq parpmdineblﬂdmm coinpowep sl céeagmg probes.

generatin n.activ eCI es

7ol da et O vl A B R e ER R b Pl gipers of
celD §urfab@m31h%aﬁ/ds RCEhp®O bﬂg‘raﬁmaeq&ﬂlg in Bigne AsnddB. Bingdinglsempounds

ecte a says QVin

(19%]331@;11&%@?118 Fﬁi gﬁé %Jl“b ?‘lﬁg liez?\;m%,}ovgci%{}zﬁ% ﬁ%é%tqsensmzer

“PSt &P commmmﬂmmslagaeﬁl lcellsa(nozt)on]ldmg esmp@@deggndchn@r fag “mT,”

BRSSO B RE s

“n@FNRt epecizpanehsfacsStecipt@s Rp(lode |CI'¢§ ,Surfﬁleﬁmcaﬁgs R, and R, are
pr(;s%g‘l[ gegg%lﬁ?rgetrg re]%f \Q@fgd If]g)m:, ﬁr%? Qsad’lr%grlrs gﬂOﬁﬁr&eﬁ) gﬂﬁ%@fﬂ@ﬁ’lﬁlqne (112).

a reagen
Afeptheek asﬁay&oﬁlp&nedts a&ummbattd mha;ulta:lﬂesltmdnmtg‘he@ pbemWéle formation

d d bi ndi . '
(1 156 n‘gggl%ie m%mprl]%(g alé?\{\;eeeg E]%cloingodnﬁg an,%ocﬁrgfxgxlré%)qa ve-l:g}:\%g]ﬁf afggts and
beﬁ{'@fl heWBlaling prapd dnidats yecgmbﬁmgpt sﬁlsumstratb@ puderalilp blndm_gl_ compounds
n n
anI P%WEP%IP 8‘?165 Iﬁ% &cgwpré%eeag gfci%tfody ﬁ ‘alng%&lapo%{tloh r@hl!:ﬂ é%%nlts @

ort ar e
mélécufak Yagp &ﬁd’ﬂléaﬁa@égi’wglghnmﬂw tmfbetsbﬂlftmﬂbn@rgtepd tqmggw

CO%EMS? ﬁgl%fpagﬁefni% gLBJ ﬁﬂtﬂbf?ég' glggmg cor%osﬂm?%\ﬁé L}%ﬁ&léﬁaf :Jﬂtlf)&ﬁes In
subpehRdirfdnss, blﬁdlh@Bufﬂﬁit Iﬁaymquirns@buffetxfusecbm@plll\@nthjm}ﬂ"glﬂ§A
ual Iy, i fi | es
te éluF%ﬁbQ}‘é Ek H}lngigg ] nsgan % %%ﬁr %g tfcgr%{f%gz%gglﬁlexes
(1US)| 1he as¥By ﬁaﬁculrars 1m1mgﬁated1(1a8)he hﬂu@gﬁmw&tltm (180), to gérernte singlet
washi a sa conbin
OXYR$ Pg] 1?3’1]% oweg%mdg/r re?%sg\g%écom one %sé ofr/\fé algsa é‘lﬁ?&i%gsgtélha't |R£n gfectwe
pr@ilmlt‘nyQZmair Ulreﬁfn\ig‘ cletahﬂnl@lnﬂag«isbifmobouiak tagsds $plagallydinkitsd sofhat only
eava e sol ent clude an)
m?@‘&g@ﬁ%% ﬂ:fab{;apP ‘F{bto F &tbngl\é B r?"é%%ye%? gél% or c%égaAS glguusmted
thd bty idllecti@fidpy relased e tigst vebihding cmypemds it ujorxm;abbe:omplexes
se aration buffer ctro
gi Bﬁ,ﬁsm}gbsran B Clg%‘(‘fé’}&ﬁfgb %jleéera%e% olecg{gr tags (Ib?@SaF ééiqlfbgl the
@I&Qﬁﬁhﬁ&éﬂd%e@&tﬁl (€28 abceondirire siithactiavtios pi@mc@glstlc so that a distinct

peak r81e§5r0§11s‘%0rmed 12n3a seggr)atlzo(r)l%%fqgaﬁ?)d' h'?ggc—:/o agc%%(hqge 1?137él§1t10n such
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by a photosensitizer, the nmedium may be irradi ated
with [ight of appropriate wavelength to release the
woredoeould3sd tags into the buffer. In either forpet/pS10p4/009715
the assay reaction conditions interfere with the
separatlon technique enployed, it may be necessary to
or exchange, the assay .reaction buffer prior

reprg V) o5 SERAGR TP S A 6B OBYonE 1R PriEH te dipreipation g pinding

bufRFf nﬁ%mhﬁved dﬂld%&ﬁlﬁ%e&mgbm lirﬁ)re BB for Qéiﬁl%lgﬂ ?B% separation
de salt concentrations . required for

b@%& 9 iCEaTE 1%, e bpiere W@@}bale?éfe §%b‘%§’?“é‘inir6ﬁ‘?ns thet may degrrde the

pét\ibﬁﬁarﬁe besotleREpatABS teBfifq R RadhAHs @by LIBGrPASESs, ®r separating
e trophoretic nmobility. In such enbodi nents, an

t‘tﬁﬁfﬂﬁ% Fisfingt peafss- a18@ae wypodinesa spolysxefmngr #ifbubers ey be

mlumdwm@ﬁbra&mt@)ase and separation of the
Assays_enpl oyi ng rel easabl e

nol ecul ar tags.
ol o F@Podcnaag ﬂéi‘h aluaqaé%wiﬁtw ngwmf@@r@awt pEheiserimeTh isfliypjrated in

Flgl Ifo & VRt hiPddaBR{ofial BHiERBhbEMaEd Bipioyds Rﬁgﬂ@é enﬂeagﬁretolf' ﬁle total
aconEIexes that are detected or nmeasured Based

erotgn 08k mrgample. Reageptyed fgef o el PGomrie (afcleavmg

prebedi( MIARY, fisd binhm% BorhtRn@ (11 O$)Oar§1%Eé%ﬁiH binkifAg c&Hﬁmﬁﬂ %l 18" wherein
11.é{)ecn‘lmtles 0 articul ar bi ndi ng _conpounds

ngpresed 109 i srrdficepeetendd 1) and W%ﬁtbﬂr@wg cpmgound

(llll@ﬁ i¥pedifit RASRINIE(1TH) @ﬁél&ﬁl%reﬁtaﬁﬁgetnib JERASMER tichin TR §Ie£’\fmg probe
cel | urf cgpnenbranes is shown di agrammt.i cal | in

{a ﬂ:ﬁ’%és spesifien Aber DR Gt recerrpRtntireving 1111993 (lﬁ%&)ﬂh@ﬂvated to

pro@lce 6eHvakp dcﬁg that didave thd r&;éavamTéka@gagi oLth@AYicBdar¥ RRBthin the
%102 haV| _£hotosen5|t|zer are conbined with

ef] F%ye@é?%%}w gt o(cqﬁeqﬁ}tlzerBlhh H‘ilqﬁn@é}[ﬁ%‘b ﬁ@gecw%,tpgﬁglre released from

mmﬂnﬁﬁdﬂf%fotélﬂgl lbm)ﬂ_ﬂat ha%rb%t}ﬁrﬁﬁg%htfs (ﬁOﬁPafndg?ﬂOIB) z?tlldﬁﬁe@ @fd from
receptors R and bi ndi ng. conpoun havi n

hefR5pdiatr Hiat hayg rea@?ﬁr@ 105y aaddysd R BT PO B AR and (1107)

att'é&ié@pké‘l%&e&o(el@&)tags@i ) &4 Eécpﬁl%%d Ir84d 2)@51@ (Bi1 Bandif}l@@q% a
are 20 ent. as nononers (108), and
Se%atmnr?é?fge fli 10)arg Gorrelafed tasthe F‘ﬁ%‘é‘tsrfﬁ ﬁlwrraﬁ@%e@ m@yular tagst & this
erifo@ERnA S At e POIIRIRAR! & afh§ o esRat ©Ghd Afréresddl Inaa%ﬁw of the first
bi ndi ng. buffer to permt the formation (1

F%P%g@éﬁ%F‘éfﬁlé%m‘ﬂ?ef%@@hfeﬁ?eﬁweﬁ@ﬁ%%@ﬁﬂ@a%% @nd/preii} the

prés@ﬁ&%@ hbséfselof B Rhtient AL©RhiSand et thOBhHWRE Boﬁl}nﬁn@ Q@AM MGFor. The
and its receptor target. As illustrated

latﬁrr sé@gt;ogm {ORSF ARSI BRI comprEndcis Bagd goRios e gottach

tre@ O A Bat Q6 AFbR0SY. phbPHIHBLGOMMOSI tion, which
permts the 25 nol ecul ar tags and cleavage i nduci ng

moi EYMeEMETE may &t P’P?Seﬁldla?l”flﬁl?aé"é]tléglgt YD nprifoxpen assay may
coSRAROARD kéagertd\(10783: alémcgtpro&y @lh3@nﬁisb&ﬂdﬁn§édﬂ$oﬁ1% (1130), and

ositions are nonoclonal antibodies. In
Se%%ggaﬁ dmgireepowddHi3AY it biading spmpopshili3q én%ﬂ?msarq%ébm) are

cohdtruGRA Y&t speURRd foEthk Sfine dnBISdH (ﬂ:%%%maﬁ)cr(l I?B?oﬁ %Il&%m A 38§ that exists
bi ndi ng conpounds_and_cl eavi ng probes for s

(1 L0 aseawle 3 sy 2 hppedine(Aia %osa meronies (F13R) ifien reagents (1128)

ard dobfhined Qvithhdd&Ble R Q&ﬁl’ftﬁinE 1h8EIrmétd 2ot SE NI Rl omplexes
si ngl et 30 oxy Si ngl et oxygen rapidly reacts wit

bepg Hﬁé?ﬁggnfwndt%h%r rgg@atyve gty PRt ctomﬁexp% d 142 theough 1480) form

in Pe@¥daindizmulel Bdaubcleatng %Wb@ @118 keaYy @Qlldﬁ‘lg cbrﬁ{&ﬁﬂ@ £118b) are specific
npl ecul ar, tags is spatially limted so

forfhe ea agpgqng:g%etqnﬁlél@ntﬁ h9ps ItiOL‘F giffseentponprinatipnse(1 Wﬁ%‘@t‘ghﬂé 50) of
red&éﬂﬁ( Ay T%n%ﬁlpfeﬁésaﬁﬁﬁ%nﬂ)a%}s (ﬁsthé Jolrrhb%txéﬁh e assagr Rexture, only

nol ecul ar tags rel eased are those on bindihg
th%Ss ﬁl\éé

Sheh byt cleqyiing rebedl B4 et &z%@ne bindine sarapRand will
cofiiBRE Sel@Bell Bol6duRR Vg 0 181)3BiEse l&%ﬁ@@a&@ib@@%@f I BES
(126) are renoved gron1the 3% assay m xture and
separated (128) in accordance with a separation
characteristic so that a dis2zinct peak (130) is
formed in a separation profile (132). In accordance
with the invention, such
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-24 WO 2004/ 091384 PCT/ US2004/ 009715 renoval and
separation may be the sanme step. Optionally, prior to
WO kdound s i on the binding buffer may be renovedI/asmo4/009715
replaced with a buffer nore suitable for separation,
i.e. a separation buffer. For exanple, binding
buffers typically have salt concentrations that may
emlﬁiﬁgﬁa’md ghe i of p&fkf( Orssnis cpﬁ)potfnoszd trethe emeourd of loymodimer in the assay

tech ] in the
ml)gtgga q‘g]g %l}HigSlzg ﬁ,g EE 52?9 Iproagrrtl nat(:f oetglé go?a? nglt&?rﬁ 'o?&rofeglr(l 138) in th
ass@ﬂﬁlx&ii’ﬁ) b 6kh e pbnorsatizHoex@ h@) gelndﬁmb@ﬂﬁﬁeﬁ @rm;(j/l%@nd 1148). TFig.

TR AR PR BB B o B el
celhtfBdeathiniBeas (1 551).| Onesdkillad édhd art wﬁﬂg undeGtandghaptliveks raay be

addltlo al . bi ndi.n ound | 8
d i @thsy lysates Qtf 8%13|or p&;%u%tm p At el? g/hé % f%%ﬁ?an@s have been
perﬁﬁmalhzed oReagent s thd fidiag proest. He suqh\pem J bomlimgyppppels friay be

spegllf % 1tge5 ﬁﬂﬁ%&]@)ﬁﬁ&t é}%&&ﬁ%ﬁl& Iioma%rbs L(I)? 8&?% Crﬁé%h'&qeceptors

firsk ﬂDlSﬁﬁédlg mgzmmumm lble@ﬁl)alelrmlwpéc tag$ may also prwedionthe
(1102) and.second bindin a
snrfugimeﬁ Y eéqcﬂort %wﬁsur%{{lengo%m?l? e 1%?:95 an(:l %Zglldleﬁ c&gﬁgieg b

ant |
celfldr @dfxﬁﬂlé] andlls {( hediy, it ma l:eafmrmgsaplp@tfe)m (n1v1‘@r89u11|u15ps or froma

f f Af t ate
spersspjgeglé) I{)’%{fagtjrss*e arg seggr}g);t ?661861' b4l a{)ﬁ%%alﬁr oSt Nociated

UCG active specl es
withHigd cell n@abeant had/ot pﬁvahisbnbnahma@ﬁsatmﬁ sitdsesupiphsebaphprylation

thin th 5 effe f in
Sltﬁh%’t%a]\ém Qfﬁg%}?@gﬁw %Plﬁlgl{l?]ofq'fle 5196)% chYesoAft{ﬂIhl sin the resulting

I e n nol ecu
lysate €1 74piseambiaed Wﬁ]ﬂhssﬁlsoneagm’ns $17(6ﬁ thptrmntledenm(lmm@ 41)ea\t1mgmobes (175)

an!ﬂ aﬁpg%gxﬁg% nsﬂﬁ g@? Z%sg an d P&gi(%%g%e) s%ge%t?g ) t?lgtdallt)&/ ?&fgents

(1719) tdwpecifidalip bink t(Dﬂ‘lelli‘ &&g@t}?ﬁstal(giﬂ,&ﬁ)haanpbn(aﬁi@ﬁ))n cleavable linkages
att ched,. Rel ease ar . ta r 1
13 gf? Hve Fgﬂ’&%té g}(@? ﬁtﬁi%leava %itﬁ;&ig]rg );tle@ R cleg}'eeclltaln% r]mole:cu ar
tag@ faﬂ:f releged (1826)Asdbeves @ftd‘relea‘tagd theorelehred mmtmmlmstagﬁarq ygparated (184)

and g{e&tﬁs eggn ggelggr%ﬁ%}aéﬂ{ﬂaq%6 Sg(i'hté‘lg hit el@%o%ﬁ&?%é@f&&i based on the

nufhbéf @8 qmaﬁeg Jf naldciniat tays rodastrbd afprq'f1=_},¢ is obtathed ofthe @ﬁlected molecular

din 0 S fo their respective antigenic
COWQE Hﬁﬁ? ‘gﬁﬁﬁ? P*{ii) the presence or absense of

t h e BgY igend tH deseaertmantiodineat ofttheinixintici frg n@@smogment@

y i Al { ta -fixe
T TR TR
aﬂﬁ?ﬁﬁ em'ﬁerdaaﬁdaﬂﬁ)leofs alicedttaprovidd a secpporal 894) usieg gmlcrotome or like
t at N
E%/s{: g{teg &?qcﬁlg'agp gurfafb(l}d@ogﬂglnﬁ%gy gy n@&omssﬂﬁce & is d

ove,” an assay
waﬁ(@ﬂf'@l{d ﬁ&y&hﬁfe& gorragplpatidrsof @A Bpgents| @alargfrgleptr(éwg shows portion

bi ndi.n und
aé%af‘%@nw% RSP R AT 1004, RS0y
m&@dﬂe@l(aﬂ@) g ﬂxmemhei {skirBdddedinshe comstts ofsn@ubrang spacture (1016) of
ecific sane, anti geni n )
th?) Eﬁ%des?ﬁplﬁg‘t?éf Hice Wét;%?hs aspet %H%Bnﬁfgr%fg}all gg%}%\fgép]rg’é an®Binding
co@dpbﬁlﬁi% aﬁ’ ﬂ‘ikﬁh[mtddl with tl(eﬁk&ﬁganmte sa thmﬂwyrbmd (althg8Jargepoplepules. For
exéglg (1§ ?Qﬁg?sg%‘i%gb % Igsoarr]l%(r)l ag'Ynggﬁ{otosensmzer
(‘ ‘pg’rm&maag an@ﬁfsmﬁtﬂ\ng h@ngoeﬁg@ot(s(lmuamu an amelsqdad:m‘rnw&molecular
targets, e..C exes thro
i o e o SPF B Sk U B R s i%gi <Hhown,
seB6Hdl DM aN ddghpo a0 T with13d)”) ap‘eelﬁsqdeldmﬁdscto reeptort(h¥ 5% anbthird
antigenic (1135

RGBT O L) W LBt TG O eoebElIb o), After washing o

conpl exes wth honodi mers. OF the conplexes in the
assay m xture, only =26 -
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35 those (1143) with both a cleaving probe (1134) and
at | east one binding conpound will contribute rel eased
wordoeouldss tags (1151) for separati on and det eRCT/U82004/009715
(1154). In this -25 WD 2004/091384 PCT/ US2004/ 009715
enbodi ment, the size of peak (1153) is proportional to
t he unt of honodi mer in the assa m xture, while
refrge @@gg BATRouRde 2pd §53ng REoRs RS afero wpapifipallytbund tghgir respective

taBpFOMblculds, Hﬁiﬂéi @lonu)((el3R) td & “YieninaAeS BV Kt Lour Qst JHded For
in nbnho (1142) or. in hompdineric form

it e é’)l{ferﬂ%‘*g mPEb? ?qnﬁ?él%efl &p &xtiohd hatdgetion theeot by creating

a FRBGIMbE OBt Jncghdé:@bbasyg f“aﬁ% WRGRRt Afgr mtlﬁtﬁnaﬁ&{ 6\9
heterodi mers in ce menbra 161).

PRORISPISEETF And fﬁ’@asgrof H\%ﬁlﬂaf ta%%dé‘??éﬁ é’ngrt(lll%t‘]S H‘Pw%alwaw@&?ése

mﬁﬁaﬁzﬁft@g (1025)91b hb]x%‘fer}e}d 364 @pardfionCRVkS sdh dsh 3By el@étrdpﬂoresm
fixed ose menbranes have been perneabilize

lnatruf?eéhgvé@aﬁy% RQ28) apfl irfgnipicsbensef the eleasse Fiokeglantags in, for

exinpR AgropiERRssion®y be specific for either
extracel | ul ar or |ntraceIIuIar domai ns of cell surface

me nbMSHEremsRis ﬁtaé‘f’ direcfly on ]‘,nsz%iaplg{eé,d)a}‘twulp{l@ as illygtraged dn Higs. 1G and

IBI Sh38 Abin@ 150 Gk 1eding RSSuRRYntabSQR1REr SSRGel R et hl@t ard 0
nultaneous detectign or measurenent of multip

reRNBRLVSRIANT (T SRR thesarpaple Rickiorithe pyimbegs|of gRspular subiypes of

ceflg th€sanfoRl Bisch (k&R arghblars RofdRM thRerdih Q9™ RsuR 3R 28orf.# PRR additional
invitro cgtLues or froma specinen of patient

megsWemEnt may Le preferred, of pygn 4@668?%&@9%%&@%5 Ylar 498 (el ar

het@bRhEK s pﬁféﬁtQﬁhl@IeS Gartidhlbdly fubiRr Se@dples) I‘Wﬁ]‘g{ ﬁﬁﬁ@onﬁﬂfgé Qibstantial
ional nodification sites

ost-trans
%ﬂa%smﬁ a?lgnag‘fqtﬂanf“ orgxargile, i figh | B velves @y%hs qut%@mOEntd’é FREFmiey (1011)
méf bet dienAe mhitia @Eth@"fd)lﬁ‘ﬁ)ﬁﬁget&/o B BEMdnKS R of hOR (f@@}*‘&ftrﬁc?&ular tag

Pﬁ y%ﬁ% 8174 is conbined with assay reagents

340 BRRF RO TRRCEF PR A ple ol g comaivied ad & cellular or

tisdh doh@b&nbckdﬁdﬂld’ﬂxgo epaRRUMAS tHeldhle, AS %ﬁlu@ %F‘ e kO NG B cases,
0

selef% é that allow reagents 76) t

whased] e e it 5?%@1% ye epibielial cedlpeialepd gy getsed. Agcordipgly,

detaO6h aethddé Bhde@Bn Eél@m&eédldi‘ kRgasy inblukd hr{‘addptﬁmal step of
effecti S proxi mt i 180 of the cfeavage i nduc

Privgling ?é@ 3R gorppouay by %@S%? BlgqulaT tagy eRgeifig i amermasiizatipn

prott@29uch Asuw@ve, after cleavage, the rel eased
nnlggular tsgs are separated (184) 20 and identified

1%%463 8],\131}5%% gother fqlggi}meng Re myendiqn for profiling dimerization
an@In@ @ preiHiesfaedepidt type MASSIA Oitlihdehe Hﬁ&im@ﬁs o @ﬁjch an assay. Cell

antléwgs of nol ecul ar, tags neasur ed, profile is

iR (905 patieprao b Fsteg da hroreehieh Furfae%)fﬁﬁ%%é grejcpmpied with sets
of Q‘aﬁidin% c%p&dﬁ@s SANPhAL (264) @8d clddidprobbithdd).| WadnitAdR fﬁ@tlons (200)

ﬁ.ngg; the invention for neasurln%erecﬁg

COE%H&J 8% gibterept typeg QfmgROmRST Fecgpfor eleqes § dpp 28 sand Q@dlts cell

mémlﬁrﬁiéfbv}ﬁ@lrm%@la{e]t&)%th&e Glffeﬂ:ntf 1RteGHirhdls f1|-2( ng, afP2-3. Three
sanple, is sliced to provide

araffin-e
angl%%’ﬂ |f%':ﬂer(tslgb8?3> E S04y ars oprbipgst vifemerghrans; f%éﬂ%@?%wh pf the
antbddg hea@éﬂt@lﬁavﬁﬂg%ﬁidﬂ% s@éblﬁdl‘tﬁlffé}ciﬁe Biitggﬁl}ee r%h&pm@b’ul&ewﬁere

oscope sl , 'S - waxed Yy dr at ed for
ang?ww (% }Séﬁe%ﬁc fa%rgseytqr@y&éhlﬁé a“Eh‘I’dé{r(éQf’r}éﬁPe‘{lﬁ@@?)ecep’for
mEERW, BT dntiBdtly (£020 ©bedfic ﬁ?%%@d} mol0k)3. afe ngfbbﬂfﬂ)r the first

(1014) of m croscope slide Recept or di ner

reqepiceRblege s ovRdntly penladitp ph%@%%ﬂg@r 1@9#5@% ddeled P8 nEhe
anﬁ’&ﬂma@ fdrSheQbcdiB AR Gie r&:%ﬁtb'ﬁﬁbléc%l& Bk Ph t\;%) dltﬂ*aﬁzn{ g fbeled T,

le. In accordance wth this aspect of

an? A EFPTeENELY. draush Mg kpsehe l%ﬂ?fvﬁ?lﬁléﬂ Wgactltf‘om@wgeratp@by the
phmﬁgﬂgagﬁquwgh the fixed sanple so that they bind to
their target nol ecules. For exanple, cleaving probes
(10 1 2)(illustrated in the figure as an anti body
havi ng a photosensitizer -27-
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("PS") attached) and first binding conmpound (10 1
O)(illustrated as an anti body having nol ecular tag

w0 pd2/091884 ached) specifically bind to recept orPCUO0SDP4/009715
conmon to all of the diners shown, 35 second binding
conmpound (1017)(with "mr2") specifically binds to
receptor (1015), and third bindi ng conpound
( 10 18ftgrwiixing, tharB@tipodigsard dliowad foybitsi (A0 t¢ moleewesringhe surface of the

b 0 R M S5 AR s

angibesbiasitiey agvothin anhaationable distncespee p fsqnelalzftryndé@uhdthcreby releasing
[ e | 4
ta%snﬁt'fo éﬂ}e{ a§§ 9?1%4% éﬁé1 % %{% ﬁiﬁ%{{?éolﬁg ? ?s hé}xbhfe%a%tﬁé (&?@) g ? ‘gy capillary
el¢ctroplthaests, asHibustrated n&@fihown@éthe betfofree! Rigu0224., thmlyggo’é and T are
f
re%?%éiﬁaanﬁ g&aa&ﬂ%ﬁgy%lé 91 l(o]'«%%a r11r1 Iréé{ealgvr&]fg g I%d('s:I g&{eti%glg?@ 1o thpéé tags.
Begitsh tlee tegmarqplemgnedfto bzrve|a| kinowi elattiophoretfc rGobility, each of the bands can be
@%gp%ﬁ%}%%d c;h%ro%th%@ s LEdGRAGE aQly 0l ecul ar tags (1026),
ntaining release nolecular tags
(10259 shiogmtn Bigsteonkydwp of the Sepratifitrerdhetdedinges theaetpressnt in the
o AL SRS P B TR o B ey conne
anmbbchrc mdathustoayghe;sn twd gpeciessshawip lsiye risd @G@lr«?@ﬁﬂh'@E% gita’mver multiple
I
S ST SR Bt 1 4SS R
prnuslesmdabi@hs‘mg ﬁzediffwnh assab'&dmhlgatmasmrl"egréﬁtase fppyillustrative results
fo? %lcil l%iés afo%é)e% g uﬁn%%)afrgﬁrtes%ﬁ{s I?l?etre t§ frofn ﬁ?&rteagséa\fleas%fescrlbed

e sarrp e an nunbers
md’*ﬁgtpam i uAssay 1§ et antiberdyspeciigafor @qutprlrrw@csla rfpivkich Bliked to the

pl}okogec’ﬂ‘éﬁ z&a{s %ﬁfltl?eﬁa rl“ﬁlé g&faf gireﬁl? nb %éllfb? l?dl&tlﬁg t};rlz#a t.g}g' ‘gzgﬁxd T; signals

asurenen

olpaieddgn rAe@y I oaquige/n phatesesstizeyeagrat diwdarbf, Asag Vodbwvethafthe tag
si ijs rE utre e prcggﬁcg 0P glg % yanEJ] ?ITBnéW%@%hat each tagged reagent

uI ar 'y tunor
dcw b@trarmr: aue pleSerfce af:tha othsr tgfoe nlswm T hﬁ@t regultSthenewoamﬂr@l together,
ali(o%o ffgo dr!r&f% eCY%%O\&}g r;égérg{n ttlnrj)résgﬁc@ fand?‘ﬁ}h%&lr % 3\{ rﬁ&?ﬁf&} Reterodimers
prigat sroemtsancageof Pigutk 2103 2)at b@thrﬁhﬁl e wiche {-adeterodimer are
prgse 5 L'f%tha’ﬂltgffg&g 66?2[ gmtx Qnt&gﬂllé% ﬁgrélr o%n[a & &timate the

or tissue

rel:a@maai:rmedﬁncwfmmftﬂ@ hegtdrodihers.cel I's in the sanple, e.g.

t Ubuklcgnch% on E%rdl+é(&lstén@e SEAAE,- F I%dl PG b%lnh adb G/%h the

cellsin't e are epit cytokeratin

cambynatien gﬁv@@tenw\wd rndtmgalsw IRWedet N@mgmi rmcaqmug this saaplex will be
obqgnéd?l@aﬁm ffotgi%l c%&g Rlis B8, ERYusk AGH H?gt 1 & &sagn@gr

step’o rovi di I ng conpound s I nct
repgentloawng to it. algprd@p‘@ciriw conflysions mgardrag eveat 1P0©$1b13 gingstrigicprpbination
oA BT e BOSRRA R ML R EMDE c
p@ﬂlbh_@hgoan lgprapms[n}g rocﬁnon@rf,elptlmnd/py@@g the Fﬂprg@lplednggsagents used in this
e)%gﬁ%érﬂ %ﬁxsttl%gggﬁédt i& él e C(?'ltlbl a‘ﬁSﬁE 18 @agg%?das)éns tgﬁl' Jno]%éJfles. The later

ranes ar e Imers o .
stoggl isillvdtraiee ir B gept AP sndadte ﬂmbxowéﬂe gumbmatiensof phftosensitizer and

ta? Sgg’gbﬁg(ﬁe%%g %%qﬁrreéa %?%éﬁ@%?gj&% g%)hs%@ qnafﬁ% @at%%' oggheolgf? QFF igure 2D.
Tk fisbteoentnatigmpespobes mphoirnsitize e<ptpba|d torthe entiblodg spetifig for monomer
i S0 Pt Lo e NS S 85505 S s
dﬂﬂar pcepulaanm asto Higuregdy eliite seqpROymbamadionf 2@vrises asphotendyisitieet coupled

tothd A“nuﬁgcgb{g&% b @8@4 n&&&% a3 og{,laa gpr&%e o dﬁlafa%xme

reagen avi ng binding speci et
three receptor nol ecul es, where

228 -
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anti body (206) is specific for receptor nolecule 1,
anti body (204) is specific for receptor nolecule 2,
waeasanssbody (202) is specific for receptor nRCEUS1084/009715
3. The antibody for the first receptor nolecule is
covalently coupl ed to a photosensitizer nolecul e,
eleg PS. The antibodies for_the second and third '
prenoginese diZeRlus ¥lys farksgeredimengy3 o Tac third prmbiinagen comprises
a bl&*ﬂ@laﬁbﬁhz?ﬁco’ﬁﬁle@ﬂﬂhg Aitibb BSPEGHd L Bnorhd HOMBd 32add tﬁé‘]ﬁﬂ@latlon
an active speci es generated by

HE (% cl eavabl e b
PiERiE Vi db BB e TP T hesTadyer 1-maie sobimsd fioguyhe fifst two
cdiBTaSR) Orhe 0850k Scandt bohbiRd b HEid thb 6veddt HehoshiSs: p%f)lﬁatlon profile
allowed to bind (208) to nol ecul es on the surface of
SV dhes. The photosensitizer is activated (210),
cl eayipigertdiniboBikRBEoDBEMRRT LiBGR Adnts BMlebRAIIRRerS ORbaining a

are within an actionabl e di stance froma sensitizer

CORBTAFBON O B G i1 LR et Hgdn i 501 Suy diferent receptor

difRe (UIQI” MO)QJhH ap-3# (2@0? the hﬁﬁﬁ?i b&ﬁ}nbnscotnﬂ)%ﬂen% ep %@a&%@ measured
&212 % I el ectrophoresi s,

ra G S reoReet & RN RETBBE O BFaFIcgEh & haym (hencasuring

reb @t hdtdroaitsbr THOMERprisRk %@5&& “1 3@2)3%@5&5’60{3@”*&’20) and receptor

elggtrqg ére3|s wll reveal bands correspondin
hefsedimer; (ZyY) compsing seepion o2 t%@ ‘a5 EoeRka “GHaRDt B e a g of this

eﬂﬂfbﬁi&ﬁbnﬂs@ﬁ‘dt ERRARY Rbbeq2 M BE halldys fpeﬁﬁ@ For @e cbhgioR %@lﬁtoﬁﬁ the pair of
quel y aSS|gned to one of the tags used in th

h%?%‘BWSAﬁ IndgpRmPIFNE(378) spacifip frygecenier ‘GF Praisles p pigral (234) related

: todhef tf)ﬁr aﬁfrﬂr%unh@ﬁred’eﬁlﬂlf e thE B@Ey, sth%re@i B8@RE cdntholie(228Qpecific for
rane w bi_n

remﬁ’&iroé ewé.beridf&w@a?ﬂné.@ﬁ% aoesﬂﬁe % 3erpPign P~ grovide signals (232 and 236,

rebREHVEB/) tdted 8y todhd doRREYof réptot et %n@f&ébt&rh@l’s_gre;eﬁpas heterodimers
speci es should give rise to rel eased tags

Wi AeEsRiIre ”é?éﬁ%?ﬂ’ﬂ%n?’%ﬁ depign piig Faepsths m@w%@we than two

rebeloR bbMple 2RI Enta a EddEndh Joh@b:RAL by ikl Sddifd BindidBcompounds
vides a table Listing five different assay
SpE?iﬁ(bfoﬁﬁlel"B’t’i‘Q"nePﬁ ofthg addjigongl omplfges. | | ustrative resul ts
for each assay conposition. Assay | represents the
g [ts fron1the conpl ete assay, as described 15 in
Af EEW@ Compoyndsassay 11, the antibody specific for

I ecept MEntiRbesHVE m'ixtut\é@ b(ﬁlkhlﬂlﬁgﬁhlhl@h@éi of QiffeR8t binding compounds
zer, is gmt is assay yields no

ot osens; t
m Wgerf%s vidgdnpereipicaed difframnt prding somprpnd basig Aringre molecular tags
att@JEHea itk ceaiSeihkchgek UM Hafird SELPHINLIAS &ﬂﬁﬂoﬁﬁdz €leavable linkage and
ent. Simlarly, Assay V shows that the %)
mglpha fag PYGERt wide e Arh“?é’értgrf@@PB‘fn fpay %W@gtl ok bingigg

cohipbsifidi] ak Mltﬁb@/va bhide 2aRptidea8 86 HpdpBaLRRhd fHARS! Qffce receptor, a
uire. the @gence of the other to be cl eaved. These

Prpigid iy Ol L (PRSP G5 IR oyt Foep iy Toleiceid, o lectin, or

anglbgiet £61IREN 1A S8 Shat REAFBIeRY scbBichlyATRAEE0 A get protem or molecule
OIpoH¥05|t|on of receptor heterodiners present t he

camRlex Sumpliqpatith 4 apalyfg pemipeest, pucd as R eomRibefoteipe In one
asec?, addidght8mpordhd! h\eltu@l{ Q IbERIpredérfed Wtﬁ@%ula BLGd I’L%B’Hﬁgeﬁ one or

the relative signal intensities fromeach tag al
m?iﬁ gofeguigcipesatipeict fa bipdingeigy- abundance of each of t he
het er odi mers. A concl usion regardi ng exi stence of the
2-3 heterodi ner cannot be made with the 25 conbi nati on
of reagents used in this aB¥hy¥k however. No signa
representing this conplex will be obtained, whether
or ngt th nplex is present, because it will not
whersiB & Wg%@@lﬁ‘% Liisaesleavabialinkage; Beflik &b amolpqular fag. &t pspogencous
asdafs, dIeMbIéQﬁhﬁégéSL GHYS He @ BXidAdE- 188 1Mk Bl Rlofe ﬁ&fgﬁ&‘%’cﬁ is
conbi nation of the three nononers, either a fourt
reagent nust be used that can be | ocal i zed to every
-20 .
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possi bl e oligoner conprising nononers 1, 2, and/or 3,

or the three binding agents used in this 30 experinent
woresi/opsscoupl ed in different conbinations to PEESHENG009715

sensitizer nolecules. The later strategy is

illustrated in Figures 2D and 2E. Three possible

conbi nations of photosensitizer and tag distribution

linlap®hgt thiiebetdiae] BHingho dyygere diemi@etn f"éL*lE)lS’tllsﬂcateﬁ titahesingle
abl e on

L he |eft of .F
i GRprSaes Hep O sulir pRGET S At 5+ FRtvERTRLAR, e
aspBQECs bh titdger graznmrmror efquahioene, bt 1arq>d1er embdiénadsyk may be greater

nbi t h | ]
thaggﬂfexﬁ | o ﬁgo icﬁ,é(:)s gpul 0 %Uerﬁ ugdrgi}i{oeas ﬁfa‘n}?% several

I1on as 1 n
thol$d@d,£C @(malto (500lb| malmamma Saslits of ﬂuxﬁﬂmsemmstof bieding

COI%?O%E%B@SF‘[{%&%%"B grro Et?i%?Eo ?(ﬁ?aval;lle ﬁ]l'l%lo Ls, 0P no%%{lol{] %@?%kages

an PRGN 1384, Bﬁﬂnhl&%@@%% AL Zaiks § comumbenal ﬂwrmémeetsgs r odi mer
LB L LT st g .

as 4 Pededdttnire diytigepie efeingindnd bf mt@:rgelrmotemusmbb ns Beellamdact heseptor.

Su t&)gt{pg%‘%w%g Iar%rr %illglrfl%rréh lo%ia v%%et \éarleg/ﬁof fForin ot 1i0ﬁ1§19 ]gvallal%le %ntlbodles

eltli‘dﬁ fHohsvida DAL poTE)hR»ﬁﬂ gpesifid foSanwInsbé inteyeddi Mrephrticlay,iatipbdies

over II het u tlon pr Qf i
, qug} 6Lﬁ)reep ; v&# %498530%%’65%{6 1scl{)se]d a3 ) né'gﬁ)wnggrﬂl[e%g nw}luph are
_ indofpoaitdd\be ré\fBi!Bﬂct’HsSS of7 IHCE@TZ}QW;H e, Sl lcﬁ;ﬂ%%ﬁ’@& mhgt 1a()98 U.S. patent

t | |
6 ﬁ%g g?QE T@S%ggage&%reeg{ lgl(r:]r% e{e\%)e |815s 1I ses %I}S{ [)? tgsg % 1Hc Folr g G- régtem coupled
redeptér, ZCRA2309. paesk 5,589,581, (115&5@))))at®dlei‘mlhwinefagpnae disphoses antibodies

t, "2 " t -
e i L L
TeStoWay (Buvellg asAY, Bigodte Ineaepitral (Gaetae‘rloxdmbeand([%@)e

(Cg%gﬁ%%ﬁ%g?éﬁ,%&ﬁg%ogdgﬁé% on(ag%)di%gglcfongl%gabodlesg €C %%&f)many

ramgmm(ZZO) and receptor "3"(224). A key feature of this

OO TSt g 1SN BE SPR i g o b e

unB@teei@Eingeas do it rdelgrm@ thaommp et ¢FR8jletsqtion cliaraterigtics of the

, relrF%(fz E’lgigfﬂ%mi‘& %f %eeg%f % Flgal\. 14 r?]l:;ezl%ﬁl ed Eneell ﬁ)n?o%ﬁne'i)gs aIspcS/ format,

cldaivatil Ida @O IPie dRavel DR G clesyage agent:geherated By ﬂew@pwug profie that acts
and_bi ndi ng conpo eci fd c. for.rec el :
VB PP R e 03 SRR g Aoy of digcloaving

prévtlaye di€ved)eTypicalin tsudhf anfagene pilsilbe édﬁ'va’ad thy makmga ohysicgl'or chemical
r.ecept.or

ch 1%;23(2@1% I're%}lgt'll%;lerg eh.léed %&E%rtg}? a\ggzntt Ero&ucei E shoxt 11ved aCtleVﬁ g ec ies thatddlffuses
tolaQleFRAbR linh@g& tb ffect tleoepd dn 2 hanpieasmds fdrimait, the @ha‘ailgm aant is

conmon c nt..b nply, addin |
prgfﬁr@ Q]nyﬁrt qﬂ 1ré%lﬁ,%18tﬁes|111¥ asgna %g Egﬁ g%&é}ﬂeﬁ) 'fbr]a%ﬁvatlon the
cl&RaRlag4R o a ﬁdi)tm%lar Bitenid It}reg)r@mﬂmouﬁa.‘lﬁndﬁﬁg coepoinsiteith @lsasable

n1xtures contal I|t|es f di.ff nt .bi ndj )
melg i (Agets I sHeR° n@qg?%\f Eava%ﬁflé?l?s i eﬁrcﬁ i %56 tcli]eqv'(lge
inficHH flHets @ RRRUHE dRass@mrofullreglewml ecul ar tags

attached t hrough cl eavabl e I|nkag @y Ths %ture of % e

bi ndingioedamesmacusdrEay Senrescspirkigly bovgd budmpg cappigss are
sei)ﬁ'gte&rﬁbfm‘(lﬁﬁdﬁn%ﬁlﬁ n¥ cofipddihiid h ReHeE YIRABINEF dldyalOlfkakes and

an anti body bi nding conposition, an ant

clpsepe RGeS B¢ ek acTore. h B R dE Ty oatg s thatar
1aBit th A6t dneFIaPRs 1BEally@cting reactive species, such as hydrogen peroxide, singlet

oxygen, or the like, but also linkages that are labile to agents that operate throughout a reaction
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protein, an oligonucleotide, an oligonucleotide
anal og, such as a peptide nucleic acid, a lectin, or
wa@eop409138¢ nol ecul ar entity that i s capabl e of PCT/US2004/009715
specifically binding to a target protein or nolecule
or stable conplex formation with an anal yte of
i nterest, such as a conEIex of proteins. In one 30
@

midpeshch ag baseriehiledinkanap obetacleaxihle inkeges, bekagessheavabln hygeduction,
hﬂaégésfafeaééa gﬁ%&%@&! 2M44- 1a%ﬁm14a§(§5pe‘aﬂge lg{kagég‘)afegvaml e sy

tags atta to a binding noie
pl\@m&ee iapd the like. bReferienags Agspretiyg manyj sgc}ahrd%ﬁ‘évra’b#dé Greang argeWuts,
I )
P P u Ol ER Sk 80 secble LT Rey FRAY S Yoro 1990
Hpmmk@geBlowgﬁ@rT@clpn@ﬁ@@g:bdeymc Piesy, Ney Yoplg 199); and Still et al, U.S.
P5$94%a9§ 84 PCT/ US2004/ 009715 |inkage that may be
aved by singlet oxygen. The noiety "-(L-E)k"
i ndi ane espepfatomamestipldyl availabladiarieplesagsotsyatens pan g employed with
hllglllxlvgllltglne FBEDAX% 5‘1'6 A qil AR lﬁﬁcig%%tﬂ%q)e \fﬁtﬁ’)dﬁée@ %X%!‘:@an antibody b1nd1ng
i nkages aspect is’an I nteger greater tha
cmpoelqgraﬁndtaon@mlar ltﬁgtusme a betprofuneligretrizarisud asR\-sraginisedy] 3. -
pﬁ{d?ﬁﬁtﬁl'&) pr&pli@ﬁtes(gyﬁﬁ LucPM nyggxgcgrb&yl &ngatﬁﬂ ORQ %yn&yldlﬁuo)toluene

[ an severa to’as many as Sev
(SMR mxélemld(e avaiablahon md%@@ch agisatel Ghemica hCenpani éRockford IL).

Dﬁlug{d?#ﬁr{dx 1rﬁ1rfodlgz|efi B§ Eifell thnf(éé@@ém )4 b&k%}r}&anﬁéﬁmﬁhl B gedti@h%g agent,

erent | ecul ar Cl eavabl e |1 nk ages,

sush iagidithiathreited K)IPTE) F‘iﬁnkﬁgb@tol (Dé“ﬁd %@Fréwﬁq’eéhan?lawlu@or@lwéﬂde or
th@tlﬂc@ gﬂg:gcaf &n&nﬁ)ﬁtl&@)ﬁf ﬁﬁu&%@é@rﬁé fo%t cfela% %F &1§Lﬁ§de bonds are in

IS an antib bi n In%aCOHDOSItIOH t hat

thg p@gﬁ of ﬁg(an |1(9/tob1|0ﬁ agM ¢ M@xﬂat;x@bﬂablbg@ ge anay e introduced between an
aRfoBAALAAAY OEboRibd AR ol lIBRAR the AbrmBoiALAHA NHS ester cross-

proteln, such as a cel surface receptor.

lidlorgyeadent, étﬁlsccm@dylet@mﬁrmy (Dﬁﬁ)ﬁﬁ@ilabkcﬁwral’wcg)éhaiaﬁnt@tlgﬁe@?fal cis-
dl%B 51%' f?%cl:ﬁﬁb %@h emg@wﬁmddwb&ﬁdam 4 hermiRRAGlana!

{ onal , specrft for protelns of interest. In
plpmaxolqgcca ¥ for 4 vl dlné@gesélpvé edritdin eqtesificd pragecArPonRgRis wiapi be

clfeﬁfé& Qflith 5@(&&% ﬂéa)hﬂfcedgg{tsc' %cﬂ%@gydr&yia%ﬁng e l(pYVNr}E'droxylamme pH

pat ent are Incorporate erences
85, Br¥6 _hw_s a3 77 €2 SOgTspaB R8s b%mrod@ed@oa bggobifgngipnal gggs-linking

%é!eﬁucﬁ)?st ?rﬂitleéxe glyé&ans%&gcmﬂrrn@%&gﬁﬁé)% %(reﬁfaﬂle l?%m Pierce (Rockford,

erence ¢l oses anti bodi es specific

IIQ. ,Ar@s@ahledmgﬁge@gn b&infraduspd with a e SN, Hm‘t@]‘.ﬁpctlonal Cross-
koS that LABLLRANGIFAANE AR, B ﬁ';sq;l%rcﬁz%%le IHSERHRE bis[2-

ation sites o

| es peci
(ﬁgﬁ@tl@ldwk)xyméy)aﬁiylisé}f@rt?r(ES(g@@Eﬁ) asd GAdiflugrayhdd i ng
dlég%ﬁgléﬁklﬁg%n@@m 1a11§'b9§9 wnq&ohpfoﬁ EleaiaF@mahde 0.1 M

rid Up state Charl ottesvil VA) ,
scaiumplmsmted@dmémid@ pHriéIG baﬁédlmﬂ ofdlirishade, eomtairies Meurea, 0.1% SDS,

a X anﬁikf bfT, fv&lfh i thon at § Rt LS ?1013'9 Icﬂo?tﬂ}égpibﬁa 1 n'kﬁ‘é@@ @Rudlthose

e virtua %E% em cal [inking group that may
dde@ﬂédWéE%th@@P wélicrti S86.0/hat do not degrade the

stru Wg € 19f foﬁ Fd‘bllg @ﬁ%ﬂe‘%&h1%&ﬂér%? h@ge;le?ﬁdn{:ﬁlaﬁ)f " $rl'éﬁ olefin,
ecu

rel ease ta Whenever a cleavin pro e

wihish gendaing qarb@nwgtrbg@ ndss whgreinslepaee of @ dahigaiondto an oxo group,
Jbéagég 1écu1a&§a Cte %%t@é’oﬁda‘ﬁ%ﬁ%ﬁ&ﬁmég%% ¢ HEMRERHCSngh et al,

eaV|n e that acts over ort distance

Us-°0 p@tmit6 6@714490 @hdsbl\ﬁab#t@lt pitlicaiipas Singh etred 209310@i3436 and

2@3% '769 IF yang in w el Etea@\ﬂ 9 Qba%ﬁt Soﬁﬁ%Q I wh%ﬂ\éf‘eqncorporated herein
ypi cal such an agent ‘must 'be”acti vated by making a

bpleysincal or chem cal change to the reaction m xture

so that the agent produces a short lived active

speci es that diffuses
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Puspeieh Juplerablyeihe Aeteqtign £108p s kRS 2

to a cleavable Iinkage to effect cleavage. In a
honogeneous fornmat, the cl eavage agent is preferably

w@rdoaodsss t 0 a bi ndi ng noi ety, such as an antiPOOyYS$2004/009715

that targets prior to activation the cleavage agent

to a particular site in the proximty of a binding
conpound with rel easabl e 30 nol ecular tags. In such
embodotrsplectag, &, &1 teaRrseat HEHen 1ay permsise adelecropkarisitig ass
d&critel @R efowiddbicicRdhs WRkE4 arablonm'pﬁﬁalitﬁs SHRAUREL thes are carried
nore fully below. In a non- onD eneous _format, because
OWH¥ @R¥ GhEINAISIIREY ALIBTS SR CHEM Pie ah Baocowagrig Gheay, 13 1002-
161@@@022 lensLg dAIQl'l e 2C IFPRY N ER3); anddShatsid £640 B0, fp,iso 819;

le 1in v@ges and cleavagé agents are avail abl

56 bp.9Us ©00%F Bavdhelifs nkages may not only incl ude
| nkggesub s, FlsGretarabid R ivafr5Qubi 8ehhi® Borpdulld ad i9GEHIE With

actln%treactlve speci €5, such as hydrogen peroxi de,

regpeqiiodie achyagesics, epeaiglly singleboxyBen aad ef nqlyen y defeqting pr reporter

g OABNIR, t%aaoﬁgtﬁd&mtme BRS @hltdr UL ng,tectag has a molecular
reaction - 004/091384 PCT/ US2004/ 00

wedgkitip fhe rangg ehfrera aboyg 80 foabp1tadSPQ daktarre Bore tiefeably efiema paut 50 to

abdun KRG ltonk.| PKRBES sthlcRALIPE Grdi s BE by belldw) k@ﬂl§§ comprise a
cl eaved by oxidation, acid-labile |inkages, peptid

deteotivn geuP BF eenFebne arbg)e%rﬁélaqnﬂ% ﬂuaw&eétagre%m%ﬂgame ﬁlénal In
e&bdﬁ@menﬁ@nﬁﬂ%ﬁg@ﬁte@ﬁ&% Vs8I t skl sklba%@%ﬁty 18€ddddBon
G eene_ an ts Protective ogﬁs n Organic
PEseeRt sgBAls,  New
Yor KMole@9ido tagsawities ABNSAR; acheﬁe%féH k&'t @cesh rﬂlhﬂlH@ Separation
(Academ c Press, New York, 1996); and Still et al,
c}@r%fenstmé/ﬁf 2 WGHSPEZ ProPRLHEN FEEISEP the e Ebe pfjthe same
pmﬁw abb® £HRAVRRhANEASBAL of M@Jt@ﬁﬁor@iﬁ-)’se?ﬁatﬁ;%h&%@&sﬁc is
the invention. For exanple di sul fi de |inkage
rqtﬁalymbtém Prdewhefetrngard srneratioh ARV BT iRRAl Highe art, e.g. Voltage,
c AP HRLsticOb 1@y Be, MILRE Phadd, elediBopisiefi¥seBaration medium, or the like. In
het er of uncti onal agent such as N-succinimdyl 3-(2 10
arW}er éﬁ}’F“d’l t{lq](ppglﬁjl,pgmegh g,taélu@we property, such as emission spectrum,
1194+6Lmel Witk OXMERERONMMtenaiyRlk R ¥iverP¥vadefenPit ok Bitdd Ll ddsths, or the
| uene. (SMPT), or the like, available fromvendors
liksy e fergbip thy uorespits BroPertioRrReTgsopRs ewr@md Fop gyample, each
mbledhf th A6T JPARATY bl RARUESHMR Yiusdéclnt e'nf"é&ﬁﬂ%?op@ﬁa@s laﬁt each will
broken by treatment with a reducing agent, such

diffiet 90 PPy ABPhEY DYV of fimiqhe seFTFiOR fimeo On (rsTatjer hand, or two or more
oichéTﬁ‘ﬁBEé\MrQ;?gts AR Blhiralif Qe O REATRY A higH ion, Ok reténhsn Inlnle@ ‘but they
r pi cal concentrations of reducing agents to ef
Wil a6 apjaredtuorrs et RPRREtiasoneg spastrally rﬁsq@bkweilwﬁg@cm’ so that all the
mEmBERs 40hd HlurhG 2FMistiBuidb Ry iEo¥blralidbd & thdi s RE & piBNon and
be i ntroduced between an antibody bindi ng conposition
fragiepcencrBICeRFRAL t ag usi ng the honobi functional NHS
est epref B reldabdiichdlebul £ 2GS RE det@ét&y&ﬁél&'trﬁblﬁ)%tlctséﬁal?a%ﬁﬁrﬁi the
(DST) (available from Pierce) that contains central
flgqrescengp of asdetestion gipep- o Sudpnbpliments, eolecaas igs Iiving substantially
1d§ﬂgzhpﬂmo{%§£én@éjﬁ%lﬁr&£ ‘h8ve dlﬁ‘gieﬁMeQ@Jﬁh@x@% RoBilities so that distinct peaks in
physi ol ogi cal hours). Linkages that contain
arpR geHoPHET QRIS g éfémeé w}% PROAFREOTHRRY i ausp O Prefesablie glupglitips of
m§fe519£1’gag@ lé@ e %@hﬁdn%r@&ﬁﬁﬁt@d Bféb%berﬁ%nﬂ ¥£H11%§' él@moﬁﬁ‘oresw apparatus,
g. hydr oxyl am ne, -6 hours ?
eltper 1gglg’qpr§551g‘@@f absgnpg o cqrwprpt@g@]@@amg ynag*lx Exemplary caplllary
el@&fl}?f%r@s’t@’h‘ﬁ%h%ﬁnclﬁﬂ@ﬁﬁpl ell @Iﬁsﬂ?&emsa(g 64dr @QC@AT‘ﬁo@ethb €190 and

i s(succinim succi nat e) avai ble from

ycol
’&%BWIR@@E?%CA) megel PRGRRMDQ; afamqrﬁlamumksagéceé &yimpyvale, CA)
MePIH AR GRE oPid0d; SpeSthNIONE s GHe@ a1yl SRR, YUREthE BRA! Electrophoretic
cross- |inking agents tha? can be used to introduce
sul fone groups in a cleavable |inkage include bis[2
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25 (succi ni m dyl oxycar bonyl oxy) et hyl ] sul f one
(BSOCCES), and 4, 4-difluoro-3, 3- dinitrophenyl sul fone
w@ DeDbSE4 Exenpl ary basic conditions for cl eaR@nes2004/009715
include 0.1 M sodi um phosphate, adjusted to pH 11.6
by addition of Tris base, containing 6 Murea, 0.1%
SDS, and 2 nM DTT, with incubation at 37 C for 2
mobiaHris proPHrabRC tor AMAD hviterk igrikihg elsargenm thlfdmolbhde;md M is the mass of the

mol%éﬁ%h]gﬁslrﬁbl%ghg % ggrgqgg%gxpgém Lgxderltjhe cong%&% of t}he %?‘nggt%gr
betivtdn tﬁ@&l@d&bﬂé[@c@mbﬁgc labdls &iil 1 ae feiast aboumﬁJOOh ustwﬂy aloaz,, more
usu%@{l ﬁgagr b %trbdd kl)qle)a& &)g grbg lj)E mvc\)pee ! e ragllg el{all \F{I %% ven nalr apparatus,

thete&etro;ﬁorehb {nu&llﬁ@tdfﬁﬁle@xlmdagsl odn plLazﬁitﬂf élfﬂell bykaagaest oac percent, and
di sclosed in.Sin 627

l. U S
mog§ PEe elag]tyew at ﬂ.ﬁﬁﬁla%&%f_)l?t%ga?éﬁ @ie ﬁ%e 8? frl%rp 1 t% 8%%“&?8& %%%18&?&1 tags are
ideAtkd 230 @nBAI Lhalyanef a ﬁpéfdtiolnlpﬁrﬁletor abre shkcSicaiptaent

el e?‘r&%ﬁ%@ggélg, an%@ﬁ%u%%%?ﬁ%%@%@%?o ; %ﬂ?&ﬁﬂ@%ﬁi gf reése?)top Yimers

prbk 8CAHadplet et exﬁmplbmuhhg opafes eadtrophatetint sepemativaythe molecular tags
npri se an._electro esc

s B PH TSR POTCR G LIS PR ST P e o B Pemiggyion
disPRER LR seh@@8d eongpoGads) drébgt comttiicting aghst cﬂ’rblamfb@reamyand
oS SEL EL1 FRRE0,h B or SRR G e,
abdeA@8&d/oramBurlts & mcnailhﬂtags dre GlBsuvdly u51;n§ Gﬁ)f; c8:bggre gandards as
u
dlSF]QS%&é( f%ga]%fﬁ‘?sft t %alteng B‘I?L&]ﬁ"ln}song pég%]i Mc%‘r%p%ﬁin d ?% apg ged
ha%ha@he&mm&h respect to the active species, especially
sin oxy that in des detectiqn
re pgjll‘{r%li‘“es QEIB{’}E)CU?QC‘I?%%PW a0 8 eﬁﬁ}e v aF VP %DDIQD))’ Cgl[omatofr aphy
ba@ﬁ @n Sdnk We hlUll’eQ)hyshdﬁl chagcrages that inclodsbua anefmb‘elumltfzirto molecular
ght in e of . from about O to t 2500, :
We&%l't tqupg SOH%]I] flré)Bﬁx%}ncﬂ?{,r 2‘%‘ 1t5{5 g @Q ?%% é a%%tlsclosed in
vd %&a&n?;mbhwﬁm 2@3@2&5&39 dwlsith ig Gﬁctjfpeﬁate(dfby e fenerced dsdrdnperaphic
nore t1tu rpse tec
s iog i L 1 i BB DF BERBRR A1 o POB B Seeyip i pile, mobil
ph&de! SRMEEIKeCfoBdWiAly.selbdtion tbfﬂi) phiraﬂﬁ%rﬂf&n(éd’t}p]aotpgm@at may be separated

MEEATNME T W W T
te&h@ﬁ@lsgaeﬁ&ﬁﬁ)ﬁﬁse an the uﬁélﬁ&ﬂﬁﬁtluﬁngm Inuman Ioémuleaﬂartt@g 4o be

celirieq e Se Rt PRt BOE ik Eu e ofRutd SR SRR B et wi be
ge@mﬂe@aﬂ thms@ag@ rthQ/aVWld'bhlty aam@et oﬂs;mthetm&mgtdmétcuhembeﬂlst aod

ca&ﬂ&%?éf)roag@gﬁﬁ)e (1:1seélrn¥ gllutlg eec%c Oz},?aafygﬁﬁecdeéegp lon rg?dagﬂl employed, and the
avEIMBIRE reusbds Q:olst$andre9ﬁe®lﬁbp@:{’tlohlolﬁﬂl?’nﬁdl&trumattatw[n columns, and
so?p%g.dgg%yﬁggqﬁ%% (a)trrl]d %éhnndeﬂl Htﬁl o zas ?gha{] grle ?1919 t)le f& a&lgﬁzmg limited
arfiBRRislo sa‘iﬂ'p@é@d tiek @@hﬂeﬂh@i@bﬁ gesslati@ar ﬁparaimnmeﬁuldmce 6or making
the Iike. an r ect h r VA
R L O W R
Dédelb@ﬁq@&cﬁﬂlﬁﬁNl f1éyf &Bbﬁ%Ne‘fvlmlt esmalrmmnem Biyh in;ohatona
Iven wavel en 0 an el en
CIBPBRGEERIG A T ite A ad e??&“éov’?@?%’a%‘}s?%p 2 Fpy O addfoni-san
W'un‘t(ﬁﬂiﬁhﬂl Mandbédk fﬁﬁ(ﬁ@]%)fblusﬁ)a@hroﬂWWb amch®gncoPrea;, San Dlego
urality t he ent e
I L e

Préést Lohordf Erblanfi(1988). e battilanproéaderes e avdileblo fdreystdnaatid,

or tMD or no
development and optlmelzatlon of chromatographic separations given conditions, such as column
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of the nolecular tags of a plurality may have

identical mgration, or retention, tines, but they 25
wawdok/odsse uni que fl uorescent properties, e.g.PCT/US2004/009715

spectrally resol vabl e eni ssion spectra, so that al

the nenbers of the plurality are distinguishable by

t he conbi nation of nol ecul ar separation and

e Seidrbagen an theBlesws-eribaver ot P SFCAFamAtoer i Eadaay392 (2000); Outinen

et IERE ! Blarrh 84S, Q11 67-8BL (@695 d s RLEFIERRRAESL K6: 183-195 and 197-
aration and the fluoréescence of a detection group.

2RV s dei- néﬁ gxemplasy BELE dstrpmeatipasysign suitable Tor use with the
predeRsihadtiblslie Bchda0b c&ak pel by ass @ﬂglfenpfée&ﬁmgl&ﬁpam Alto,
have different electrophoretic nobilities so
I'stinct peaks in an el ectropherogramare forned

under, o368 Bgeal meRcARMY, B0, D WAERNRR Ymotlithnlalei hg thoiety and
of nolecular tags of the invention are separate d

Daphdedsstipmaietye éﬁlatp netaion “eVelt rippiss fefisate gpbiha erdering o the M and

DeididRs mhibd 8€h E}faﬁeﬁﬁgﬁﬁo@t& ]Pd%erﬁfto Be ERAMEIE thh%@' L. That s,
sievin matri Xx. Exe el eCtrOp oresiti s

“Brppidh u@eS}%@P%@%dl%mpewdmf@%&wéW@ formess t“BrL-1§-Py or ‘Eaf-D-M.”
nmodebgtecdibi amo’%eHDQ) %9 b§§ 13t 0Qent @ﬁ)@i(m Q%ﬂ&&%&rﬁ@bab%) dye, an

nodel P/ ACE Arrer sham Bi osci ence$ (Sunnyval e,

elfgsgesmisal lpbeoordhe ligoBrefophbn O is blypsesegaivei Bxoapldry ﬂu@escent

dy&Y S 858 wile t¥Bntloh kR udEWaEE- E(Q@(h@fh%ﬁélﬁme ayed, MBresceins, 4,7-
2004/091384 PCT/ US2004/ 009715 nobi

dighleysBraresseias: bergoramienedyeniiad encegy tganﬁﬁ%ﬁyeﬁ disglesegnn tha following

refne&y |I-§n&553k MM%leEllﬂﬁ’ 1568 af Rés%ch ﬁ@alggrﬁé" g€ ed.. (Molecular Probes,
Desirably ference in nobil %%%un er the

EygsRy ﬂ@(??éfrseeaf al Hé RREE P09 naSs ber ghak Web Rateni s, 3&2 8% Menchen et al,
usl &ﬁéﬂ’t @J@bomt i e dtahDel.S pWelllt|5 Jae. 596 tlegasd, mg&@A&dﬁ%wch 25:

usual | nore usual ‘east about O.

R8T oMb, TS, Pt G st ah . i 4 HAH6; and
the RRATaLfBbly, B id Neudtlsest 5&%{3&&&&&1&&%%‘ ties of

nol ecul ar tags of a plurality differ by at |east one
per cB#f emaﬁ%}ﬂﬁ%trlléwﬂﬁfé@ g 3¢, bigging ompoyads empeisecadnietinglated
antiBody(800) 308 Binbhng frloRH). JM&chlaq t%@ hie@Rhched) b%ﬁftﬂfgglﬁm&t?gﬁw) by way

are identified and quantif by anaI%S|s 0
of e¥iday Asireniavitip byides, (3@9 ?féfe@bb/p@cqpﬁwaewa ipding gpoiety (300) is first

reStQGHEOPR R %gﬂex aﬁ’fégwﬁféﬁ BvidigloH ﬁﬁep?akrﬁiuﬁ@ bddeh Aoafiobiantibody-
an

t he anounts receptor I Mers §resent In a
bigtirpidin corapletdiHp T8 su@wmnbwfrﬁ%ir)ta@radéwe(é@ ) bistisylated golecular

§ﬁ@ﬁb%§ﬂ%ﬂbuﬁﬂ%cﬁgb§gglﬁ@ tags 10 are detected or
i dentified record |ngﬁgtuorescence si gnal s and
&

mi griashb ﬁnqthq%@@b%merrwl PR Figd BBt bipdieg jonppundgomprise an
anBiBRB (8148 deSRRRAURES) m@fi- fQ%tlg&m ﬁfofe%&c(tB i )IhA citAhd mlﬂf.lple functional

rel ative fluorescent and order of mgration of
Zrags 618D Hipt argEracted(340) meleculen tag PERSHIS IS kogivRyt Bine) bmdmg compound
haefng ﬁﬁm@é YHoleb 14 th)s @92 BBiched® PRENGIEry ANEARNHAAPUGESes Helude

ecul'ar tags are neasured by using one or nore

angipodeliEng 3nddie ngfegiglsosed by Wilians et al, U S patent

publ @%%h&fbf %QQ}A&H&Q&?%\%S 1sV§QIBa?'Hel eﬁxﬂﬁﬂ:rdpw rézﬂﬁf?egenlélogacular

herei n by reference uralities 0 nol ecul ar tags

tagy itgie Pepiedeith e dindie compandt odermha plenlibird biging pwypounds

Uﬁﬁﬁ’}e MBIt Rind @Blﬁdlﬁg Mﬁﬁ}ﬁ)ﬁhd fs tﬁ?ersé}ﬁ ‘ir?& éo’ﬂﬂo ﬁﬁoﬂ: 1lﬂ e same
i nclude but are not limted | ecul ar I ght

W h%quvglb pqqpplvlonsm;(ea/ behf?@qdo'aﬁ |q(§]|g$1gq ¢hpice @chglptg(@e or a subset of

RRLAF bihYing B5midigdd drk 1 RS Hi15gd A depdnding on th
papatentl ln |cat|on 8%/6 e83r2 mhfgﬁ&ggolnggppg%g?gg

depiyabilisy @rrré%@mems &ﬁ@@ﬁ@?‘égﬁﬁ&ﬁﬁl@eﬂp@éﬁ%r Bacopyihat may affect such
debigf DYy Brchule 38 £ELATNRRS %darﬁmoﬂ)}a{tﬁ po eﬁllasalvﬁy For @Particular target,
col um type, solid phase, nobil phase, he ?lke,
foll owed by selection of a plurallty of nol ecul ar tags
that may be separated -34 -
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to formdistinct peaks or bands in a single operation.

Several factors determ ne which HPLC technique is
wa@edoeoi384 f or use in the invention, including BEEUS2004/009715

nunber of nolecular tags to be detected (i.e. the

size of the plurality), the estimated quantities of

each nolecular tag that will be 25 generated in the
relaﬁSéﬁkfﬁalenb@Sf ok, 8ldrkdcenyt chnabtesiatie ofh deyativhewiety ofg molecular

nol cq ar tags that are candidates for a set to be

mgdgggw %Sl tipl exed assays, the detection nodality

enpl oyed, and the avallablllty r obust ness, cost, and

i.on

e of ops trunent ati on, col ums,
avees e mﬁ%ﬁ%?%?? agg% TS and techni ques are .
f avarcedvideatduang noidty, abl:lavﬁ@r agaﬂab y ziong tHat produsds an active species
anounts of sanp at the
o TR0 B S S B OBt e e

spedigs @lﬁtch&ﬂlﬁal%ﬁd%leb €hat @hitdts shortlved bchttvﬁy at thetgts c@aga,ge-ﬁ;ni}ld]eg effects
et a Practi c

are @nkg ip, gle pw%%{zhel_ls?@ gg;}c/sb éell‘g}?rlgﬁl%”le ) 1t%ﬁr&lg %Ctl%aé %9%#18{119 1n\ﬁéxleﬁt¥y short
livédh _Edkﬁﬁﬁ@@lﬂl&i@h(}feat@mﬁﬁﬁ@ht lﬁhﬂkgré\pﬁl’oemké bey@dftbﬁr piox1m1ty of its

e b LSS MO RS0 e S M 1o
ava‘ﬁﬁﬁ@l & Vedet Rliitﬁ 3&ava$&ﬂm&g@gbayoﬁdl@ﬂﬁ)t distemcle fobri thersite bﬂ—lt@l_@ieratlon.
Macr onol ecul.es:. A Practic
R RER P BEBCE e srt PR ARG S fpa bvdros
rad(ﬁjtﬁfst Ilb}@m)@rradlwl QORgoNi &S ami the dhea |fIllhatrhherefqocn0h§rs foe mitwe gpecies that
evel o tim atlono LG -

ca S8 PR GG PR SHED Gne  uitdn Vanb o7 RAO bbiggvple N
co@ﬁ&ﬁz{s Qﬁﬂ/&&ﬁ‘leﬁﬁﬁffdhﬁ%ﬂ@@ﬂ?é’ﬂeﬁ and g@hke ggl Bﬁ’(ﬂltqghggb ,Néegln d

t he | er et al, . romatogr. Ccl ., .
n@%"lBég} ?%‘5%‘8‘)(25@3t inen et al, Eur. J. Pharm Sci.

?8 2 :lb%gs 915%11& i%%ﬁl}rah@dﬁsg%ﬁn@swg@ emﬂhﬁograt:lg@/lage—msg@ng moiety

n ang t

R e i R R
redébtbhccﬁﬁiﬁtx thdt ﬁfs&ﬁfwd spv@mgbm?tecsbﬁ the clé@ag@mﬁudmlse cimmgt
effil_cg?FL He e%}geg%ctlégzlﬁm? %lﬁggclgno o%g% c’leav ﬁohr%%\éeg%e?er%m within

1060 ﬁﬂa tu'nh ipfeyerﬁmga witiin2g-200hef of aamdnd c{DaaVSgeandtetrganqmjn More

prqfﬁéblﬁ,r aré;]r]ofpégrgpz?rﬁgeamg% h%duc%g Prlénetlta oo ee‘lj‘leraﬁ)l’iﬁ {}%‘l 8%6%’ Ege%vable

linRideb 8 wmnﬂbyutczan ob arrﬁﬂja @hﬁnienatl’mzet hna re¢e@‘ew gdyhmdex. The range

IR DR ACEET PRSP RS o oo RS R (kS Bl

cleaBe &robsiMinolediflar B 10 @rietite émhdteetajble signalirisyreforedsto herein as its “effective

quorescent | abel . dye . a chron . rparti
Projmity| é%vte 6 8#@?‘?{3'0%%{ 1|n§%eeqrt TEGOENIZES eﬁ?l-k e%feﬁ%@?ke%xgr%ﬁt}gt?ﬁ%samcular
sehsitiz8r th@opeEC@nthe atslls oFx parfidudr ysshy doiggsoénky beljatgmingd or

uségmgth t he |nvent{on i ncl ude wat er - sol ubl e rhodani ne

YEPYEE EEREETREBUP- 7 di chl or of | uor escei ns, ‘
benzgxasiibanea engoundihat camee Bytuded anghente dy@stlve intermediate, or

sp%?sé{&s@? s&ﬁfl]%bgggefgg gre%éaé)g)gf;\ 8 [ ef g{areugc% 1% accgl%ﬁgggxg]ﬁl tf?é invention is
a ﬁMs&ﬁiﬂﬂzéﬁ d‘_t’ﬁe@ besitizdd 1nElug@i’heuth% Ec)qpe bithe gtverstiop atd, c8mpounds
pat ent

th?‘yé)ﬁ @ﬁcéﬁn%rt by eat ﬁgﬁgomﬁlgg éaﬁ{ahgn 95 %h%%l?a ttléf'«gtiozl}%ll ?quaﬁf %molecule

of@ﬁig@néxy@e@ 4Ehe5>3& knb@emedbes of this class of cdopaisdsResederto,
2816-

9 Ho U. S, pa
crgoRr 53 Sk LA oo o -aginiel PhopP b ERE o0-
dl?llibﬁylbﬂlthﬁcenB@?IfO&Ina@e)iomdB ah& 5,8,11 J1 preste ity imapinthaene 5,12-
| uorescej n . deriyative di nent |I ﬁ%

eqdﬁpqn?)%de ﬁga’m&ﬁ (Hd]llrﬁﬁ a‘Bstgmslga ﬂ@¥hg £5e cgmgmgldo 1] ny 1?%18’[ oxygen.
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20 anti body (300) as a binding noiety. Ml ecular tags

are attached to binding noiety (300) by way of avidin
w@roogMyBRt avi di n bridge (306). Preferably, in PCT/US2004/009715

operation, binding noiety (300) is first reacted with

a target conplex, after which avidin or streptavidin

IS added (304) to form anti body- biotin-avidin conpl ex
Fyrgsensitestssi fisdespindhevllpgosyelaprces doiddasc®ogyl, FEBS Lett., 355:

28 (@945(16&@&&5&&%%%9%&&%% RER P, Jafﬁlolt end® fz@k b§999' 5563

oun 3» n still another enbodi nent
(1BF RSt Patobiaach Haript (3 M R o s aB Eipriat ot
erABSr HQEY); (rdflfd ke Andath&eor %lﬁ&inéaggyd tb biefc %glk%lﬁl:m moiety
noj ety (316) that contains nultiple functio gro%
m%B‘ieg}‘re?trPétm £, %@é@té’ﬁ11%@%?16W@P£@4mb§rﬂcqoﬁg>llﬁ}€é bt M@Bfksown

tebti kY BorBmbi 1R &)ajRbiB ¢ tﬂght‘éﬁ{{ﬁ)@ und fopéi\éfngQ TldobRt-E Enzymes,”
nol ecul ar_tags (322) attached. Exenp

(oHER 5 bt s e P Rt cot gl Chen 244149 (1970).
|'i keafmbRioh&d shove he PoEr&aGvRk-itdEinD RENS aQWWﬁh the
is separately derivatized by a different nolec
Presgpt inyeptipnsis g pbotawgnsitizen thet veducsy snglah gxxeempdevagd hereinf or m
“pRotBLdusiBlert ﬁéfe@i to Q'l&gﬂ d'&gorﬁﬂm%ﬁilg that %&@cllyate %ht converts
di fferent kind of bindi ng npound i s present i
melgFis QRYgeB e pinglpleoxyeame P ﬁ?@p@ﬁerwy besiteahed directly or indirectly,
viRESRRAL dr Q8% c SR¥nPEINSs ! 16 thedIndth §dt @ha 919&' sﬁ@clﬁ@regégﬂtt Guidance
one or a subset of particular | ndi n npounds are
fopgqagiattiing 9t @chéa?r@nvosﬁwnq; sopulFhoigbrtp exge E@éﬁmgﬁgeném available in
th¢ BRradRe, d@SinMRdOfidIdL of pﬁ&to&}%%icrtﬁﬁrfﬁ?t Mﬁ%dl@g&@tﬁ&' é?nH i@ like. The
embodi ment or assay. Factors th fect such
foa%%lrl@ Are CRaTRiEy r"rf%?%éfemhﬁ%ﬁ: etaﬂlePwethth #FQde deit YSA 91, 5426-5430
COLY mq% e, FAAM, Nbw 31k ﬁydddgélywtsoégﬁzmﬁ§949u¢a%u§h8eﬁ BCErit. Rev.
234 WD 2004/ 091384 PCT/ US2004/ 009715
T*ﬁfa@%wé%{e&%perasxsm 19e197-35R(6198% Pewse et:eﬂdﬁ §cna@m £70%W4pPliman
et al oey. 4Lk BIB40DI SR ePal DSEGHNRE 251 89, MRS RSS! aktht
Cl eavage- I nduci ng Moi ety Produci ng Active SpeC| es 5
5 ﬂ%@@ﬂé&@ liksduci ng moi ety, or cleaving agent, is a

gr OUR 1 §afaribty @ Hgmo@&safetalvaarabm%ﬁao%& actm%hatéseﬁﬁmﬁ' 1§

of cleaving a cl eavab Ex eferab
2eBKPig amglswxygfvefl@ﬂamlxphrqrwec aﬁm‘m ogwéewsces znaabe used as long as
th& Qﬁfﬂe GAFRREA) BfersdRlprédehd Qioﬁ% S by el ﬁfja ﬁ'%t oMl tfl{ly e &fation.

hat its cleava e-i nducin cts are onl y
Tf}ﬁﬂ%&ﬁﬁf e 15Pd1¥tf?é igdepandspt qntthe nyareithy ﬁ?@tOSEISttﬁers the pature of the
cl@%ﬂlé’ﬁqkﬁ&e %e%wbﬁoﬂtﬁbha%ﬁx%@&i} M‘acﬁg)c%t andldsYlFs‘E‘jmcét?orﬁ ﬁ@tsaﬂnge and so
Il not create significant background because beyo
fo’fﬂh engerskdlothe period fortigadigion maybp dnss ther abgusrmireasepsnd josas long as

ab8IAL QM Best BbiefthClhagRtdrYbshe @%%H%@co‘h@ € A6k %%eoond% The
Sp eC|eS so that it is not avai le to react

lnfév%ia@%le@gth pﬁwrag«é%or’cﬁéy@ﬁ Be efbgEent to e@p@q i treet abews h 1/hef the
phdlobeisifer! Hﬁo?eCGEQ Q5B Heast iﬂohttﬁ)% ﬁtthé/ﬁlo%éﬂsﬂﬁg\&ﬁﬁcﬁgduﬁ% and

i ncl ude_ si ngl et oxygen, hydrogen peroxid
prﬁ%blawbstma%w dhetdt erﬁw&amvmra@nl@ales Bigppiao light souseed include,
bytw§ ok l1KStratioh htBldt Bt GorIMERCHEH 55, £ O nafakd Ybn BRES, o %ﬁ)n lasers,
that cause oxidation include poly&hes, carotenoids
YA fagersHECd ippars gndiruby lasers: motadipdespyerewst csofjumsnd xenon vapor
larﬁ&ningzgﬁtas%&t%mﬂs)éﬁ&sdsn@ , tthgteh qh@ﬁn%/sge{ﬁ%ag) Lt Eﬁ‘émlcm and the like.
and .

g ner et al
By3yay: of z%nmm pegfemyatlomfmmwc&m In@o«pmm@t dt hmmaunnal patent

pubBsali S0 AT 8Fis & o9é/d l’fﬂleﬁ% Gh %ﬁﬁ&x}aﬁ ﬁg 155%'&1%9’ of light
and a cl eavabl e linkage is that not

enpigipg diegesi-Bhs) grranigd dn lpfélpmg\ﬁ)@’fpeg@me §1r§1uhaneous 1llum1nat10n of all the
wells in a 96-well plate. A suitable LED for use in the present invention is a high power GaAIAs
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receptor conplex that the active species generated by
t he cl eavage-i nduci ng noi ety cannot 20 efficiently
web@ave13she cl eavabl e |inkage. I n one aspect, BCEESHDI/@9I715
| i nkages preferably are within 1000 nm and
preferably within 20-200 nm of a bound
cl eavage-i nducing noiety. More preferably, for
IR PRRED S@RSE todd OIE$88AV ageufhaaad bnQPTO DIODELC QI éNewhumg Park,
Aii ngl et oxygen, cleavable |inkages are wthin about
'0- 100 nm of a photosensitizer in a receptor conplex.
The Elkaﬂ;g& of phéthdensitidetscthatanagbe auldage i thelpresanginmition gredlange that

ef tively cleaye a cl egvabl e nka t
e e B e R T
U.S ipgead 515363346 em E[ﬂiSIpmdﬁeﬁ e«s'moasMam et ﬂ;‘ Membcﬂwrmzymol 186: 635-

nar

64? @gg@rﬁ{ai%gsqeﬁat clfnhge %ré]e & ?6 1197.252 (1993); Pease
et DAVSI ﬁatﬂnﬁﬁ 7058ASUllinZie¢t aly@ys. dﬁﬁﬁﬂ’ﬁgﬁ@ﬁm nﬁlmbateaau, ¥.Sopatent

o RE5h M 03I S S Bl P A O B

al, SPI]SP QU156 3 181309 (02N ); DEagdn et A0l S teg e BiSeRse; Rodlaadl s \petent
nt er me (g 1“6(3 or 30 species, usually singlet oxygen.
60@?@7%@3 ik sensitizer used in accordance with the

i nv Qﬁ&twlﬂnseh@uzeﬁ ipletLHs ensddihaey a phatbrensitizensiy bezassiated with a
incl uded wi

n the. scope of t nvent
R T A e e
or [r@éﬂpaﬁateﬂ finto the bé‘@&iﬂtlﬁbadupﬁmt i T génemm the Iihlotosfaisﬁage's zssociated with the
nol ecule of sin The best
oo 5 i e S O e R R oy,
th&éiﬁcﬂmﬁ&pl;otésebmﬁibafsbiabeyrﬁihbtyémﬂmdh-lmap ht hal ene

d d
Sln - ﬁg ﬁ{&‘?o%}?’h OﬁF%FBE A gh@osfasn&?a is 6%0083?raéeed %trc]) K latex particle to form

phBto€undifizet Bedds,lefgd phdisydsedibphdaliadt end). S, ih@nt HTAIEr RotineieU.S.

AT RS TR LB PSP B

beEﬂ#&@%&@@W&ﬁ'ﬂew ztthelnngeﬂmtctsem&tzsr auch aglfoschangddio 0.5

in the follown ren i t_al. 2
mlﬁ@ptlatex l%egl%s by TAgg: c( f eg}éyi fagei a‘g%s %%é % Og(rowde 5{5&% linking
&@ﬁ@sf c&k@ﬁbed] inBl Ahner. Chﬁfn 8025 87: 358D095H9ITse of such photosensitizer beads

( 19 1g3 (gef‘% eéerat(ego% ﬁtoir hgfroﬂlg)gf{xsd\%?tlon, complexes (330) are

foﬁﬁw@ﬂexr dbhibdﬁirﬁg)reagaﬁld (11b) \lV]Itlk:Esam%let aﬁntsmhorolﬁaababdﬂanihdmgt for

exgmgllg:fa Ita?;gla\ilgguo%l(a_ﬁ) " a%for g{éﬂ' WSH rllxgcgrrtg‘rier:gl te, or ﬁ,qgwqg h L
mESeREThit $586 olywilk klg: #ha bviront, & tha mql]se&at adiowmgepts to be removed

by%\‘r{%%;{?g?a:nl%]i Ig {@E&%’&ﬁg aaﬁqwcsﬁfxer c%%‘%ﬁl ?Xcﬁanﬁgﬁ l%%’ffgrsplf the buffer
Wa Y& sKect flcbidiinig dfzﬂbaidtr%&aﬁlﬁmndsl is dBfendnt théhherbuffez @uﬁ%ﬁr either

970) As t
Sna:ajf & ke 2PRERIE bes%?f%% P oatney S AR B{AR o based inding

cdﬁ’fp@ﬁxﬁi@t a mgh/@ntbufm i qairgdh 0f dx-enstiotdtiz e¢patation obh@ntha@@sl tags is
As used  her

gl t
T R R T .
saﬁ(éblhdéﬁﬁﬁdn Buitable Gditel e RophresiS. In Miid echoldatent Xnstped of aitaching a

KO0 AT NG SR T Ve
twd JaKRERALs: bﬁ1bbhﬁ(3@2fﬁéhnglz&g®ﬁh a 6ipte mbRHS siwpesbibiic(indicated in
nce

C
it Pioy S PRSPt PR T o s B il apsent (339
thfa%f%éﬁaau?uaud Wil Be bapturt h‘ﬁldt}l twhat avidin orgst@ptamlm Implexes (330)
| e S O to namct oal nost
s HEm e S ST BRONF R G B SRERHPary Tor o b A blon
Ulmn, et al., Proc. Natl. Acad. Sci. USA 91,

5426- 5430 (1994); Strong et jal, Ann. New York Acad.
Sci., 745: 297-320 (1994); Yarnush et al, Crit. Rev.
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Therapeutic Drug Carrier Syst., 10: 197-252 (1993);

Pease et al, U S. patent 5,709,994; Ulnmn et al,
wol@4/opasent 5,340, 716; U lman et al, U S. patBCI/US2004/009715

6, 251, 581; MCapra, U S. patent 5,516,636; and the

like. 20 A large variety of light sources are

avai | abl e to photo-activate photosensitizers to
(33N &onvamieniin gf the pax figapier Edhafilisn mpuhraperiststlecterhy that
ph%@%ﬁﬁ%eﬁ& (?3%2 Eeﬁﬁ& pg?sy th@l?a Htcﬂ%g eﬁﬁlalllggqgo Arves tQ ?emove unbound
source Is suf lentl'y Intense to uce enoug
bindingy¢cenpoondpgeiicl leads i@ aram@/aﬁ sighate ﬂﬁieratl emomlaﬂeﬁélffer for
se%%%hma?& cch ach! i ALY Aol RerlRASNIERN R A RRARIU & that

OtOSGﬂSItIZGr e nature eavab
sithgley k)awn ig grecrpiohet 7)cﬂndmteéeesbufragsear@teleaeedéWf)t Poh, relaqeéld molecular

ta%s e(ﬁﬁééafef tﬁ%}hs%p;{rgt&mo Jﬂ?})r rtl a r@fﬂg ) 9) #m d%ﬂér% q'.l trﬁed

e perio atl n may €ess
ratdyoeiticadly fioor resled 34d and(339). | dihgtoaeslsmaebb@ﬁds 10y he nsetielselther
' f ut one mllisecond to about
m%§%§3%§ﬁ%2@k$§mksaﬁssggyﬁggand  ength of irradiation
sho uPzﬁfeba@l}s whén apelytes, stich asxcell susfage rebepsass, a@khemg d@teqted gifantigen in
t
o 5058 LRGN b bE PPt EPrintiS HBbl @l anl B33 o P bndary
anstd‘xastea hindag ngntfam ﬂerryetlzteﬁ @ith mﬂmé@mtqse@éﬂenrmle@LﬂSeé preferred
[ h B
oo BNl Ao P AU H A8 iy, 3 BB sRindary ant papten
bihdihg proteins oty ba sidires an antigvetin antibody or StieREVidins 9ther eP@b@eltlons of
sucﬁgre By o CLobR% « F%&%E Sre. “%h%s% {hd[ﬁé B! fbllgkon exeaqlhyfmk of

on vapor , Incan escent S such
FlgorgscenttRehgs a@R%Wh&nﬂg@ﬁ% Nm’qudjg@h(Melm Peolprs ] Eu%m@ OR,

2008f 4 oseglpla?cBWnaﬂén SRSy lsqhemsﬁﬁﬂﬂvgtw TR Yifng

ornson et al I nternati on at ent
complohinds 43 46omd \?@)Olavlmgmgiblesta@ Kby end “rBF2” &f ﬂhy Figutegy and primary

arﬁBQJ;PS@G% d%]ﬂalg vglﬁlg:gt?l q@m e E{l g E)%Llln'rd]g@&lﬁélint eént?Hes of

repdpeor slimar (362 eongnbrmelimohaﬁosn Smelfeel Hlndnl‘rgearotml(w ieg. gireptavidin,
t

18 %@acWﬁ(% oobgcltllﬂ (?69) ﬁh]ggzﬂgtrﬂtg @o&f%ﬂ%%%ﬁi %lr}ztg gfﬁe%ggé]%ghmlty of

bipdirg Ugmndsa@@m 363)RBégtintspegific @u@hg @rgternc(a@) @P-258 Ow\an anti-

oBIUAPH bt CEIE, B O, ST LR B8t e

cqnh@tlpnei setmhng pheandtiiesne- srfbnnmgle(etterheboveia\/’el ftm@p]abmbetosensmzer
i
s NP R TS P bbb B 1),
Ether@tlp@ﬂentpublsaﬁCpmSéﬁﬁ%& 763,602; Martin et al, Methods
Enzynol ., 186: 635- 645 (1990); Yarnmush et al, Crit.
Rev. Therapeutic Drug Carrier Syst., 10: 197-252
(1993); Pease et al, US. patent 5,709,6994; Ul nman et
al, US patent 5,340,716; Ulmn et al, U S. patent
6, 251, 581; MCapra, U.S. patent 5,516,636; Thetford,
Eur opean patent publ. 048802%ndRess| er et al, SPIE,

1426?“%%’? \g'ég g%n%lga? &ﬂs%&g%&ﬁodg %—%d slgeéﬁc &ﬁﬁﬁl@ﬁs an n%aﬁerlals are

5, 56 ant pat ent 001, 673; an
byt Wioeof isstrafiqniang evtshmltazerr <One of oxsraraleil] rthroudt Witlnderstand how the
R T T e e
wmwkﬁh@ﬂ$umﬁa@@m@ﬁx@mgkswpport or incorporated into
the ﬁm%%)ﬂd&@méﬁg neBROS e 111{;&%81{] Gl ﬁllnblﬁgtn)% of the assay components is
phot osensitizer I's associ ate pport”In an
madrp inqtuding dlessgiaply being testiad, dheebindies mwesrgia;ayld apttawally e cleaving

pr%i)c{] %eql%raﬁ§,yag§9 Co%@ﬁtﬂnlﬁly be combined in any order. In certain applications,

-38 -



10

15

20

25

30

35

15 the anmount of photosensitizer is determ ned

enpirically. In one enbodi nent, a photosensitizer is
w0 penposat ed into a |atex particle to form  PCT/US2004/009715

phot osensiti zer beads, e.g. as disclosed by Pease et

al., US. patent 5,709,994; Pollner, US. patent

6, 346, 384; and Pease et al, PCT publication WO .
ho@*ﬁe&émésa’rder/ufta@nmt maygieyeleyint thys eragipld, grea mayheigld & menytobe

r V n . [N
coBpERAE BhaBY, SRR h R EET" B Brl iRy RETS ROLEE b savitiy of
anpeambled toropiko rlommpphqg,nwpsaoannsm@ Yeaseembled ipstenes.diod may

re@rg%nsctu thl’lSI lg]eg %fﬁ%&%@&%@ﬁqﬁgﬁ&hgggﬁ%ﬁd orbé’g}:erthe cleaving

reqatiouissmmsedl zer beads is illustrated in Fig. 3C. As
descyi bed i.n [
f 1
conplsaag S acyeiel 8 wlEh AR S EnBEAE B smauny of ol
usécﬂﬁ%ﬁ)&sw il tee cE&mpined byTthe predietad nirober whiprdsbcananiexesptesent and the

meélgs of sfe? rra’ucm an et c’tlon us'eg {o SO0 %p{hﬁ gﬂvﬁzh 0?@1@%' + 10y eneral, the

m Cr o ‘
anfouhts ef th2 Bmdmgtomapmmtlehmi tlﬁemlwng p®bpate Ipzfovedeg m Itnhler excess relative
ott om of the hat
o DR 5 Mk LB LM BB 8 i s
ledshe5 amrwdmrebiy abmc uaﬁngcbeméssmnﬁﬁoefr dn Slpefcftcmplmawrmthe

i RORUE PLO BR f SELB RTPUA fe w
thoxypgeed gerber aittargct nurlecgkep aresent ma sikgle cedlx Mipsireone lﬁdettmmmg the
ef%cgtfsc? g%ﬁen%@gl 09191 éﬁng 3 ?c?mgt:l(glcgf ) n%i’lUE&PQQﬁce c%rx?!legcgs, IcE»mpound

'S requ ectro hor et c separation o '
miyie aﬂéd:@:aﬁmd;eﬂsa}gg)r ics siB0Itarephshyeith, ot ifen adyhitiqneqf the probes, depending
rforpance is hi eved by exchanging the buffer for
Ongﬁeee%%(?el%momto%gmr salt concentration suitable for
el ecTIreqsm mestue.is ¢ambiieid sndimbgdiedender comigiogathatfrovide for binding
fgltlet aSo esl‘? he cel rﬁ%é Z’nﬁ&%ﬁ[egﬁﬁ da119 i &Cﬂtqlléé( uLBaeﬂmQ% Eéyeﬁgy ata -
phgmmogncslqﬁ (commrmbm’qwhfafvﬂ & wlminttheb@&ly arg EglzyresatenaWamdztyca buffer at

a ci_oncentrgtafn 19 t[hﬁ ran ) k%’; t1 tg?os L. kﬂgo?lgférﬁlo Al %gff%gg%? bc\%ﬁsed as well
asS)lﬂref mentmndeddmms|am¢3te&&mbfhsua‘tnasagk§&;1 gropv3Budias, stapaizers, etc.

ef [ f icall i i '
RGP Bl opd s WG U Shles Sl e
nmﬂimﬂgf ft@B8oubd tpAGICosenkly fromeboub Eds 487, waye whally2e® to 37°.

ca pt u - X
2 458 B S SIS Dy KRB oo
sud&aarradﬂecrulasftht méxtire isttentedrdstivatethe sleasdngageaido sloaveltlattags from the
.phot osensi r b
L
conesppoding g frvki thécdlleadacetigo awiumcmp o aaturs jofj thad treapfentwillaglgpend on
r | at e buf f.er rat i

oRBBYSBL SO s BEREELL OB
erspjoyteﬂ &1‘6 thE cka‘ngg gdenty xqtg@mmoﬁ clgengs willewmpBg2jradipicbn of the mixture at

R ETheAL of 38 Sag%r%gqsg oHASALAI Hhit Gyt of eased

en separate to form
sepaFaltovong eaofdel e e@&ﬂe) is éived 2ukilyred & deteemipa dretiddnititycbf tags that

TR e b L PRI R A0 R poumsis ot

sehani@erfdoeusleaxd tags wﬂkgeﬂel@mrecaés&xyir figeatimn.s The methods for both
Prefera .
sopig i B g Pl B R B S5 AT P ln HE BERr the sscay. &
prfefe)\redjmswlqiﬂ separdtion Iemplwys@eqn‘ppmmesmalyl vdmhrjhe’p weions fpgd anmgeparated
nat e nt i bad ant | hapt en
e RS S R R
phot osensi ti zer nol ecules. A pr eferred pr| mary
hapt enated anti body is a biogpnyl ated anti body, and
preferred secondary anti-hapten
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bi ndi ng proteins may be either an anti-biotin antibody

or streptavidin. Oher conbinations of such primary
wapa4sesendary reagents are well known in the BET/USEOH009715

Haugl and, Handbook of 15 Fl uorescent Probes and

Research Reagents, Ninth Edition (Ml ecul ar Probes,

Eugene, OR, 2002). An exenplary conbination of such

I ea@e Rehtidnsd hhdveSh s@hedntodintehty, if BE asstheraetidpi conkditigns may

. .compounds (366 and 368) having releasable .ta " ¢
B S R el
theA6¥al, veattica@ml e grivr ti (Makvike GRESparatien of leahdleair kags.b Gomekample,

to different, i topes of _.receptor .dinper ..
ssHETBPAE T005 DA BETISLRERTT & I 1 BBl ap il ) deerod
sep@raflon SdrfoBRina¥ Bkl imol2ilirSaga bil-aeheded a the letsisiof ¢18G@phoretic

bri ngi ng [ tipl otosepnsitizers (372) into
OBk SR O IF o PTNG s R R (i ofgteculr tags
anBRBheed BiidtanBthefRetf uttatié fod tlagroph@tiel sapsr@%@)thregh fdirgon,

be an anti- biotin antibody, and photosensitizers may
aspyatiofy AUHRBPTPIST FFEE ani ne” group on the protein by

conventional coupling chem stries, e.g. Hermanson

(cited above). An exenplary photosensitizer for such

use is an NHS ester of nethyl ene blue prepared as

di scl osed in Shinmadzu et al, 25 European patent

publi cati on 0510688. Ass jtions 30 The foll ow ng
general discussion of ms%{g‘ggﬂg]ﬁ% specific conditions
and materials are by way of illustration and not

limtation. One qQf ordinary. Iﬂsletkmi]% thleesart wi | |
under st and how t%@—ﬁ%ﬂ@r%—%‘escﬂmﬁ%mc e ein can be
adapieifodies e fod Hpt rieCaptor) adiptop awoletwles, amd normplizatiensitangards
different sanpl.es el l e nd t .
arq PSR RHE e s LA o S5l Sy R BHEfey, and 2D
Bi6RERiR AR @Il Ries ke mABchayed GompUNENt All hsmarBGaprfidesn tissue samples
i ncluding. the_s . hei t est ed, .t he bi ndi .
eSO L P GR SRy Seep st g s, wa) or Bio
RGRRAT Subbdtt (BRSSRAom; G arteidrs appegved by bstitotioretiR éseareinoard (IRB) at
order. In certain applications, -38 WO 2004/091384

theeppliss2004/ 009715 however, the order of addition may

be rplegMatilar faghntbodnprugaten esethylowiashfotreedrymedcting NHS esters of

A
Mais& 84712108 dd@BIpd Bslow bythsi Chroapldsipattionn sye dighmed onls frligwing

B SRy e SR S o SO TS DR

inb@p kel bihefeednea VBiitdlyShindiRg tdnpounds belotaremeldculaFtag-monoclonal

amounts of each reagent ar sual termn :
snBPRDIPEARYIS IO DY FBERE BATLHRT ol %gleéﬂl??rﬁl%”ﬁ&afé%eé‘ylnes ofthe
anfibddiesh 2 B@tvertivhimechchyn.t he predi cted nunber of target

conpl exes present and the neans of separation and
detection used to nonitor the signal of the assay. In
general, the anounts of tExamplertdi ng conpounds and the

cl eavi ng probe ep j.ded i 1 el_fl 8X Fn?SizgtFl ative
10 to the exp $ SBE es in

the sanpl e, general | yaitReaepimPaospexrglation of at | east

1.5, nore desirabl bo -fol d excess r re,..
speclvthis e’ﬁ‘ﬁr&??’ Eﬂ%ﬁlr%?{? ,anctjﬁg}%aﬂl&eg%?cfilgfﬁs iy sogﬁ%ﬁ%tlog gtates are
mBisGiRE fn Rl 1y s@eEfrom @R cilNlgheoutter hreatdbrtiviihtviriafs cohrentrations of

bi ndi ng agents e ex unber of tar .
O RN -
bid@h 8 EHPdunG ahil € cleaving probe as described below.
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effect of a chem cal conpound on formation of

ol igoneric cell surface conpl exes, the conpound 15 may
wheooaniohsss t 0 the cells prior to, sinultaneous|BCTS1904/009715

or after addition of the probes, depending on the

effect being nonitored. The assay m xture i s conbi ned

and i ncubat ed under conditions that provide for
Sanipberappraiiin: t he probes to the cell surface nol ecul es,

usually in an aqueous nedium generally at a

physi ol ogi cal pH (conparable to the pH at which the

cél | Seremetarvg braastesncer eadlilime ailreciovsynight befprearse-at 20 a

cgnc 0

Canvane Bk s rip Bk AR M o Wl a7

convﬁnmnmmﬁ&madﬂTKHVERGasﬂh@@é&ébmwo83%@%légnkhktdhmﬂhn%

gro t ers Jo!

co n\é\@e gnw #rp%?%’t Sg@%lé 5grxecepr’% (};%ng F(il vﬁlt}%l%llx %&%ﬁa&adosealg %meased to

I nc Ut bectesapan@tion i@ sot ackieved With l@&n@bE(ﬁF om about 4

sual ly fr L]y
o oy poft e beh b OPe £2 hfaips IR Rl ehiin s
| nlc: ubatpeand transtek lyoate tdmlcmfug@e@et rInctabaﬂ@IOIt ioe 6eBp nfis Microfuge at

the. L0STPRG Gyhto va° RvEeR g Tom (e

bisn dCélecE@H@@dﬂﬂﬁs‘Sasthbafes aricealigidt Hdriatordpe afFOBC tutil @se.

proximty of the cleaving agent, releasing the

corresponding tag fromthe cell surface into solution
Askhg nature of this treatment will depend on the

mechani sm of action of the cleaving agent. For

exanpl e, where a photosensitizer is enployed as the
As‘dayz asigng A@gﬁﬁ&ateca@hgrmmwdaup fn Kif. €Ay HgQ-Mérb hetemmmergeom are

rradi ation. of the m 0 the
e R e & O Eniag of deivize PlR {ieS B afig ompounds
(954:) {909y, Bigl (90HAanaBetosdniRiz& A aeediby “PSIEs atdthtd/oeitatifg probe (902)

oL SEELE AL SePL L O LS ! i BYE, D580 ey v

mblet\irnghs PEITR ORIO TS althPlelTn ka@yatyvely. SBipaingtompouadl (40BEis specific for a
rel eased tag general ly precede their detection.
PW%%@%@?ﬁ%&@?? eroth separation and detection are
determ ned in the process of designing the tags for

SN WA o S

arfiBpdésir€dlutddas Bais Oarfknpws 1@lil f Tﬁﬁc&ﬂg €50001015080 &ell-equivalent of
el ectrophoreti.c b|||t 04/0
VBRI SB B B e Aot e DS e D g sates.

enbodi ments, if the assay reaction conditions may
Piobédref @Rl Wntdhtrbiids 9€p@makédbindigcdonipaiels €irgpinoleedlar thd- or biotin-
be nece sary to renove, or exchange, the assay
mﬁ%ﬁ%‘%ﬁh%ﬁﬁ$FﬁF‘ﬁP?or to cl eavage and separation of
the nol ecul ar tags. For exanple, assay conditions my
cl ude aIt conce ntrations (e.g. required for
S’%LFWE ﬁﬁhaﬂﬁg t hat degrade 5 separation
peprd 10r ARNER- WD ep-omigagul ar tags are separated on the
basi s of Ieché gE@retic nmobi lity. Thus, such high
salre! Ity s renoved, e.g. prior to cleavage of
mr@ZbJﬂltaﬁhoEIﬁﬂ)SIyr @ndg/epl aced with anot her buffer

sui.tabl e e 2 Iectrophoretlc separation through
B

f Pt é%ﬁ%ﬁﬁl on, dilution, or other means. 10
EXAVPLES Sources of Materials Used in Exanpl es

1. To assay 96-well, add 10 ul antibody mix to 30 ul lysate and incubate for 1 hour at RT.
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15 Anti bodi es specific for Her receptors, adaptor
nol ecul es, and normalization standards are obtained
wo cnogissarer ci al vendors, including Labvi si on, P@BUE2004/009715
Si gnal i ng Technol ogy, and BD Biosciences. Al cell
i nes were purchased from ATCC. Al human snap-frozen
ti ssue sanples were purchased fromeither WIlliam
Bai nidi2dg etrdpenlireddrvelivdd tieaving iSelzt (fihd 2 vgiyellpto BBsay well and
Researgq guggort (Boca Raton, FL) and were approved by
| nstTE0Y'F ohal "Research Board (IRB) at 20 the
shp M ddeso ulldf@BSoritclyh BB Atta§6-anll fibedyate Ofilingeet M4 GYNES0) and
bel ow are_ f orne cting NHS esters of the
nol é%%‘g%t? fclrg&r%q{lﬁ%éﬁlg%%g'am ne on the indicated
ant i hady filisiphe wonnent svotial. Pacle dunesactioMpiodidtat wate and apply
tags, identi f%'yed bel ow by their "Pro N' designations,
are GFET'8SEEY n the following references: Singh et
ab., Add00phishbufierhhd egfly eresym ROORY IRPES oaatime.

2002 126, whi. 5 1] b .
2O RS R SO WS T BBl Dhch o
t ag-AdiBoall diualinatienbuffeo dyd itomjnagditre® rior red by reacti ng

a ster. of nol.ecul tag.wth ]
e it B A so PP RUGE A A S bl E BT RE Anphog c
30 Anahyshtsyiofa 12t cdpilaat @section cddditiods: 5 kV, 75 sec, 30°C; run
Het er odi.nmeri zati gn, _and Receptor Phosphorylation In
t hi scoBdkHmsI @0 Skr? Cder 2 and Her 2- Her 3 het er odi mers and
phosphoryl ati on states are neasured in cell |ysates
fromseveral cell lines after treatnent with various
Asphdlsreat 3dest  epi dermal growth factor (EGF) and
heregulin (HRG. Measurenments are nmade using three 35
bi ndi ng cong%nd% and a.c| eaving probe as descri bed
Lysis|Eier (made)reap 20 giaea 6 84 pCT/ US2004/ 009715  Sanpl e
Preparation: 1. Serumstarve breast cancer cell |ine
culture overnight before use. 2. Stinulate cell |{nes
Figglt h EGF and/or HRG in culture media for 10 ﬁ%—mﬁé@ét
128 TRtonX-Benpl ary doses of EGF/ HRG are 0, 0.03@0 01d%,
0.8, 4, 20, 100 nMfor all cell l|ines (e.g.a‘%CF-g
2 risdiEfPEY Sdxcept BT20 for which the maxi dbdt
100SnVinNGiCeased to 500 nM because saturation igonotsM
achieved wth 100 nM EG-. 3. Aspirate cul tur dred'
ShpMNFFer onto ice, and add Iysis buffer to |§% ci&[s
50 VST bbta-ghyceRphaPRatand transfer |ysate to nm ¢comf ugs M
tube. I ncubate on ice for 30 mn. Mcrofuge 2o 181M
q4pm 4C, for 10 min. (Centrifugation i :
seRtEomal .) 5. Collect supernatants as | ysat eso@nd0.5M
al i quot for storage at -80C until use. Assa(') 15 el
10ugimlpegeidiign: As illustrated di agranmatical | ig O n Fgm

1 Abtet (Fer D rhig REcHI@oBHRE Frotesse (:BHor g e3ciguant | fNed N/A
rationetrically based on the binding of cleayj be
Wetsp2) and bi ndi ng conpounds (904), (906), aﬁé@’é@&&
A photosensitizer indicated by "PS" is attacheehlTotal
cl eavi ng probe (902)

Wash buffer (stored at 4 °C)

Final ml __ Stock
1% NP-40 50 10%
1x PBS 50 10x
150 mM NaCl ' 15 5M
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via an avidin-biotin Iinkage, and bindi ng conpounds
(904), (906), and (908) are | abeled with nolecul ar
w0 2@3/09384 14, Pro 10, and Pro 11, respecti vel ypCBUSZIO41GPI715
compound (904) is specific for a 20 phosphoryl ation
site on Her3. The total assay volune is 40 ul. The
| ysate volunme is adjusted to 30 ul with lysis buffer.
5 MMEEDBAIt | bodi es are diluted in lysis buffer &ip to0SM
| . Typically 5000 tol 5000 cell-equival ent
W%‘i%at es is used per reaction. The detection %i&frﬁTIi{As -
1000 cel | -equival ent of |ysates. 25 Procedur &0 i gl
concentrations of pre-m xed binding conpounds (i.e
nol ecul ar tag- or biotin- antibody conjugates) in
lps@metioroniffePr 04_anti-Her-2: 0.1 ug/m 30 Pro |
O anti-Her-1: 0.05-0.1 ug/ml Proi | _anti-Her-3 :
0.1 ug/ml  Pro2_anti-phospho-Tyr: 0.1 ug/m
Fililot i n- antl-Her -2: 1-2 ug/ml 35 1. To assay 96-weBfock
ant i body mx to 30 ul lysate and igguba
0@% P% hour at -41 WD 2004/ 091384 W 1
CHM@¢/U82004/009715 2. Add 2 ul 3 100x
stre i zed cl eaving probe (final
ug/ we ﬁltrﬁyffosq%@ggﬁ\émé and incubate for 45 mn. .QSM
Add Wmm@f PBS vvlth 1% BSA to 96-wel | filter plaMe
(MI g/AGVNZZSO) and incubate for 1 hr at RT_ {pr
bl oc |ng 4. Enpty filter plate by vacuum sucti on.
Traan}é\ﬂfh‘é‘&ay reactions to filter plate and appl ynaM
vac o enpty. 5. Add 200 ul wash buffer a
vacmto enpty. Repeat one tine. 6. Add 200|ﬂ61 FPRIN
il lunmination buffer and apply vacuumto enpty. Rep@s Total
one tinme. 7. Add 30 ul illum nation buffer and
ilTumnate for 20 mn. 10 8. Transfer 10 ul of each
Dgtedotlyon to CE assay plate for analysis using an
ABI 3100 CE instrunment with a 22 cmcapillary
(injection conditions: 5 kV, 75 sec, 30C, run
condN omme reB0G fhwesce@COmits ABANsidval dfenach ragleculps tag against CE

L) s A58, P PRy S 4y B o
MM Thas ka@l pe(ab pbstioB)rel2D@ td mivlet 0@ tagyliaChe 268y Wolvelectrophoretic
separation).
2. Subtract RFU of “no lysate” background control from corresponding molecular tag
signals.
3. Report heterodimerization for Her-1 or Her-3 as the corresponding RFU ratiometric to
RFU from Pro4_anti-Her-2 from assay wells using biotin-anti-Her-2.
4. Report receptor phosphorylation for Her-1,2,3 as RFU from Pro2_PT100 anti-phospho-
Tyr ratiometric to RFU from Pro4_anti-Her-2 from assay wells using biotin-anti-Her-2.

Results of the assays are illustrated in Figs. 4B-4H. Fig. 4B shows the quantity of Herl-Her2
heterodimers increases on MCF-7 cells with increasing concentrations of EGF, while the quantity
of the same dimer show essentially no change with increasing concentrations of HRG. Fig. 4C
shows the opposite result for Her2-Her3 heterodimers. That is, the quantity of Her2-Her3
heterodimers increases on MCF-7 cells with increasing concentrations of HRG, while the

quantity of the same dimer show essentially no change with increasing concentrations of EGF.
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50 nM NaF 500 1 M 50 mM Na bet a- gl ycer ophosphat e 1000
0.5 M 1 nM Na3vO4 100 0.1 M 25 5 nM EDTA 100 0.5 M

wAa 00409384 pepstatin 100 1 ng/m 1 tablet (perPdDURL0P4/009715
Roche Conpl ete protease inhibitor (#1836170) NA N A
Water 6500 NV A 10 ml Total 30 Wash buffer (stored at

4 C
Figs g

Final m Stock 1% NP-40 50 10% |x PBS 50 | Ox 35
@F shoy therquantity afdeploia? doterpdimeponrresseoouiopiy? £ells and

BPIYE I AreSpeBtivel, w\ﬂﬂtlrﬁzfeaﬁﬁgcdﬂééhu@f?&ls@ﬂ_ﬁpt al 5
Il11umination buffer: Final ul Stock 0.005x PBS 50 | x

CE std 3 100x 10 10 mM Tris-HO (pH 8.0) O 1M 10 pM
Al60 1 nM 10 pM A315 1 nM 10 pM HABA 1 nM Water
10,000 VA 15 10 m Total Data Analysis: 1. Normalize
rel ative fluorescence uni t.sapPRRY) signal of each

mol ecul ar t ag A8AYiNSHTishe PRatkElE HONAE1GbAREMHoA315 (2
fl uorescei n-derivati zed deox }allden03| ne nonophosphat e

t hat

t agSTfthi9 Bk %ﬁlau ge&m&bmj ARBONRLisG ds 1htRAk
2. Subtlr actntﬂ)@e RFU of W yr ound }gﬁ?{ﬁ T oS are

has known peald 81 t 0 ol ecul ar

| ysat e" background from

measHIed EE wtqsféqoglcluwn breagy ca@ﬁrgeﬁ@ﬂl@enszs 3. Report
het erodi neri zation for Her-1 or Her-3 as the

corresponding RFU rationmetric to
Sample Preparation:

1.
2.

Snap frozen tissues are mechanically disrupted at the frozen state by cutting.

Transfer tissues to microfuge tube and add 3x tissue volumes of lysis buffer (from
appendix I) followed by vortexing to disperse tissues in buffer.

Incubate on ice for 30 min with intermittent vortexing to mix.

Centrifuge at 14,000 rpm, 4°C, for 20 min.

Collect supernatants as lysates and determine total protein concentration with BCA assay
(Pierce) using a small aliquot.

Aliquot the rest for storage at —80°C until use.

Assay design:

The total assay volume is 40 ul.

The lysates are tested in serial titration series of 40, 20, 10, 5, 2.5, 1.25, 0.63, 0.31 ug
total-equivalents and the volume is adjusted to 30 ul with lysis buffer. Data from the
titration series confirm the specificity of the dimerization or phosphorylation signals.
A universal antibody mix comprising all eTag-antibodies diluted in lysis buffer is used at
the following concentrations.

Individual biotin-antibody for each receptor is added separately to the reactions.
Three eTag assays are conducted with each tissue lysate, each using a different biotin-
antibody corresponding to specific receptor dimerization to be measured.

Expression level of each receptor is determined from different assay containing the
biotin-antibody specific to the receptor.

Dimerization and phosphorylation signals are determined ratiometrically only in the

assay containing the biotin-anti-Her-2.
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RFU from Pro4_anti-Her-2 from assay wells using
biotin-anti-Her-2. 4. Report receptor phosphoryl ation

WO o438, 2, 3 as RFU from Prot PT100 anti - phoB@US2004609715

rationetric to RFU from Pro4 anti-Her-2 from assay
wells using biotin-anti-Her-2. 30 Results of the
assays are illustrated in Figs. 4B-4H Fig. 4B shows

Aptre oottt MGE-A ped MCEgropl! ekt b AR cgEuRe g positive

cMiebts repRbthvelyWidel 1ih S EaHENGsERASENG Bitdu@is! Wafh B%EM EGF or 100
while the uantltéd of the same di ner show essentially

M3 RG b Brftens instidedias ahgckesmag Aol vBssreppcipgribe tigspeysamples.
4C shows the opposite result for Her2-Her3
heterodi ners. That is, .the quantity of Her2-Her3
Fialcancsairanensofi ne pisid @gtihofieMereartiens] | s with i ncreasi ng
Uﬁﬂaﬁﬁ@ﬁﬂﬁhyﬂﬂ§ of HRG while the 35 quantlty of the
same di mer show essentially no change with increasing
concentrations of EGF. -43 WO 2004/091384
PEIAIS20Q4/ 009 (4 Figs. 4D and 4E show the quantity

of Herl-Her2 heferodi ners i ncreases on SKBR-3 cells
arfde 10gaptidierele | 0% vefdls pect i vel y, with increasing

cqm@ﬁn&ﬁamk@ngl%%mﬁGF 5 Ezanple 2 Anal ysis of Tissue
sates for Her2 Heterodinerization and Receptor

P 6&pABRACsRoo T (0t v/l exanpl e, Herl - Her 2 and
Her 2- Her 3 het er odi mers and phosphoryl ation states are
neasured in tissue |lysates from human breast cancer
spedivifeah biotn entibadys| o preparation: 1. Snap frozen
tlssues are nechanically disrupted at the frozen state
cuttin 2. Transfer tissues to m crofuge tube and
jotyant Berle 208Mines of Iysis buffer (from 15

agﬁ@ﬁﬂmﬁlﬁ&qjgh@ﬁMEd by vorteX|ng to dlsperse tissues
in buffer. 3. Incubate on ice for 30 mn with

i ARt ere 338fexi ng to mix. 4. Centrifuge at

14,000 rpm 4C, for 20 mn. 5 Collect supernatants as

Iysates and determ ne total protein concentration with
Prgeedluressay  (Pierce) using a small aliquot. 20 6.

Aliqguot the rest for storage at -80C until use. Assay
desi 1. The total assay volune is 40 ul. 25 2. The
| s ?régar%%r@b%%r@acawp sy 4d&1ngtbrqtlfl &ntikody g@fm*@gsab@ﬂh@y mix.
20, 10assd 962wél, add RPul ulivei3al rédcidch 8 to g@ﬁlq saRGHY %{I&m ﬁr 1 hour
and the volune is adjusted to 30 ul with lTysis
Dat a®®lom the titration series confirmthe
spechdd ,@hltsl/reﬂfiwalhﬁieﬂ{faﬁﬁ%d Al ing BroBE (RAPSRHPQLY) télagsgnweu and
si gnal s. A universal antibody m x conprising al
eTagmﬁﬁ?Wﬁﬁdﬁégmdlluted in lysis buffer is used at

the Aed |50Wi BOPEORAR M EEA RY8-welQilfy pihid 3W119&@MAGVN2250) and
bi oti n-anti body for each receptor is a d separately

to tHebrisder ] RgRT for blocking.

5. Empty filter plate by vacuum suction. Transfer assay reactions to filter plate and apply
vacuum to empty.

Add 200 ul wash buffer and apply vacuum to empty. Repeat one time.

Add 200 ul illumination buffer and apply vacuum to empty. Repeat one time.

Add 30 ul illumination buffer and illuminate for 20 min.

© o N o

Transfer 10 ul of each reaction to CE assay plate for analysis using ABI3100 capillary
electrophoresis instrument with a 22 cm capillary (injection conditions: 5 kV, 75 sec,

30°C; run conditions: 600 sec, 30°C)
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5. Three eTag assays are conducted with each tissue

| ysate, each using a different biotin- antibody
w@eoronespendi ng to specific receptor dimerizatiPCI/US2006009715

nmeasured. 6. Expression |evel of each receptor is

determ ned fromdifferent assay containing the

bi oti n-anti body specific to the receptor. 35 7.
Dggadwedygsit i on and phosphoryl ation signals are

determined rationetrically only in the assay

containing the biotin-anti-Her-2. -44 WD 2004/091384

PCT/ Dapestag 09 vignpl ohgashnolesler tag againgiFE wefapmen plgndorchayLs.

cel | phieRgSe AL CutlbPOANRS oikiEY tetaé'ﬁ 1?0}/ @in{éﬁﬁﬁbh gleplﬁgﬁqlorylatlon) below
positive controls, resgectlve lines are

ei t hehichFrsios #ra pefcalgulaied Seqapssitha %@awatqﬁoqw tp e EEpbler Below the
100 caMetRGes, eIy Sutfalseke ot ricnehib et @ﬁeéofti%%%leﬁmested

control when replacing the tissue sa Fi nal
conc &bt YRR ede deteppiBed i iballapas sttod a@résﬂ fis§ugs ehetei dmerization and
Uni vgiios fohRQAMs B X% P&%&%b F&Tat the 18vekt. Udedt values al
Pro ﬁ{dgbﬁﬁﬁ-kbgg ; %Fa: 1§nPréﬁli ant%- erjml§saso
0.1 IFgrepAnt thppespl | I5vl pf c&;ﬁxgg@ﬁgn qythoshoryletigyypthe normal tissues to
I ndi %(zhi@h‘ﬁlnmo?h%hés%ﬁ%'c&ﬁﬁb\fed 15 Biotin-anti-Her-1: 2

% Biotin-anti-Her-2: 2 ug/m Biotin-anti-Her-3:

ugF e the gy @l permablgssyes, ibpisgrak ovith REUbwips rhexe fheght-off,

m X @&erM'tﬁ&n@lbﬁhélWHé?QﬂVraﬁ&néﬂﬁé M&dosalor 811 BOAY-3
mx._ 2. To assay 96-well, add 10 ul universal reaction
mi x hf‘éers@malllzarﬂ%%t@O%mi%embe@k@dwﬁed1 Thesa Fampes rrpresent outliers
Add @atbhonil B@ﬁs‘é@y&i Hhibned AohdtdbhtFRIEHE B d3SonRl n%b&ﬁnor tissue
(final 2 %_ l) to assay well and 25 incubate for
45 nfaPleg W A@ﬁpom% of PBS with 1% BSA to 96- wel |
fig t Bér dRdh® shedpibd th@fn% tM@I%'%%@Q)%nt 1@%56 &E@W&\E 8orlaP8f edch of

hr at RT_for bl ocking. er plate by vacuum

suct Heml> Ber-adsarar OT%WOW@%’E ff B dhe tissye 1Y&a@rtltfy§‘ﬂ%ﬁ wriggpg the
appl Uack%?@f@d&u @hﬁtﬁ\cﬁﬂﬂﬁtb)(ckg%@ frofdsk ROCcur té@@?%al@ of fe Tngh dose

and a y vacuumto _enp eat one tine
ul WF%(ﬁ&t‘ﬁoc&lﬁ) fouigidthe él??@lﬁ&ﬂ%[{/m%@u éﬂfh@r@;lsemﬁtgyal dose response

Repeatihomfitibh §Bies, afb s1gmg(v§&h%e ﬁshﬁll&meﬂﬂgwpﬁe @Msfd%fed 8 ground

illumnate for 20 m . Transfer each
r eactidar S?Qslfe@@g% 530 ‘fﬂ‘ﬁ?‘bfof BomefHE 9@1@%3. ng ABI 3100

CaPi RéRFdheterodimerization for Her-1 or Her-3 as the corresponding specific RFU
ratiometric to the specific RFU from Pro4_anti-Her-2. If no specific RFU is obtained,

the dimerization is negative.

6. Report receptor phosphorylation for Her-1,2,3 as specific RFU from Pro2_anti-phospho-
Tyr ratiometric to the specific RFU from Pro4_anti-Her-2. If no specific RFU is
obtained, the phosphorylation is negative.

In Figs. 5A-5C data shown are representative of multiple patients’ breast tissue samples tested
with assays of the invention. The clinical Her-2 status from immunohistochemistry (DAKO
Herceptest) of 9 out of 10 tumor samples was negative, indicative of either undetectable Her-2
staining, or staining of less than 10% of the tumor cells, or a faint and barely perceptible staining
on part of the cell membrane of more than 10% tumor cells. The assays of the invention
determined the expression of Her-1, Her-2, and Her-3 on both normal and tumor tissues. The
heterodimerization of Herl and Her2 and of Her2 and Her3 was detected only in tumor tissues

but not in any normal tissues.
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el ectrophoresis instrument with a 22 cmcapillary
(injection conditions: 5 kV, 75 sec, 35 30C, run
waeendiogizens: 600 sec, 30C) -45 WO 2004/ 091384PCT/US2004/009715
PCT/ US2004/ 009715 Data Analysis: 1. Nornalize RFU
signal of each nol ecul ar tag agai nst CE reference
standard A315. 2. Determ ne the cut-off values of RFU
(each for dinmerization or phosphorylation) below 5
which ratios are not cal cfg‘l at d3 because the signals
are too low to be reliabl'€*B&iow the cut-off val ues,
t he RFU si gualysisaf €elhibfsates for Hedbir #lefrHdrhelimeizaten of
| ysate dilution tested, Ih vakueaﬁcnan be det erm ned
with a large set of—‘ﬁ%’—ﬁ%—%}%&&\ﬁa SRAI Lo re dimerization
and Sarpble pRPQkNInads ofrisd gnatssntiallg aedpaticd th Eanipls 2aiteht
or at the | owest. These val ues.als pr nt .t he
horpedimerizaiorevasgpdugrd iy realing @ﬁ C“gf‘mﬁwgb ﬁ@?ﬂ zgﬁ%hF%rn t he
horﬂ&fiﬂ@thzaéibn?‘%ﬂl—fe? Wﬁi{:ﬂh- @oéé/!ﬁbtq{&yf Mﬁgi?d,t unStiiestedBKBR Beor _I\/fIDA-MD-
conpared. 3. Far e m nor o) r i ssues, i
45%pells that oveygprsssrREsef g P‘B}E@f%iottaz(}’éstha?%‘@bg% fc,‘fﬁ'S tgaette’é?rreﬁsr?é(’w
levig depdi vi dual RFU | evel and rationetric readouts of
Her-1 or Her-3 heterodi, i zat i on or

. (fhosi)hor%ggti on o oted
peakssyyaesat o monerlonal WHRMYSREGHG P MCIRIEPIGN B ISPREFASY PRI
withasrd dRfecned asbismi @hed tianakedo aphabsndidser viaen avidin bridge),
nor tlssue 15 sa

correspondi ng tu | es i.le scoring. . ...
T e 0 LD b 205 TR L e S0 e m s
exsth18 8A Sothed BRdinB BorhgBBS {s uSéIR@lcoistadaehd ariibudy Tecognizing an

Her-2, Her-3, or p osgggryl ation.fr onit hﬁ tiss 8 1< a measure of
over{ppping cRifops o 1he FPesRiPy, esthaf TR pRrCtE G B RE 5 SUBT Ak "
holnBishcRAGKET PhShbT RAVEd FonTDk e&idhdantibady Adognalides afmepsvee of the

h dose Ilysates (e.qg. 40 t ieldt i fi
RGN grert i o e Tl (ol e s’ s SEFERRE b eprate

asdalQell] RERbloPPhoSSHotyR&ion 3kl besqugitétied tdgathiechitiatiterimumidingerization

very low) are considered background and no specific
or &t3) HEFRIOCEPUBe used for ratiometric analysis. 5.

Pr&RBREL ThELeH GdiufRIid ZBdllafditht @énetd protedare iklgimilar tashat bifExample 2.
correspondi ng speci fic, RFU i onetri.c

ra to the. .
Trkpsety MRS, G1f AL 1 FPICAD R ety ol
atﬂogmq,qrr@g}g{&dsepar;tag_ di meri zation is negative. 25 6.
Report receptor phosphorylation for Her-1,2,3 as
speci fic RFU from Pro2_anti-phospho- Tyr rationmetric
For QuinfBcatieg 61 fiére-HaFAlhdniocamdry: 04ant i - Her-2. 1f no
specific RFU is_ obtai.ned, tgl? phosphorylation is
Fipgl gencpnfeationsn pntiedy mix s essguVell 8hown are representati ve
of nmultiple patients' breast tissue sanples tested 30
Wipt 12 & 88Y5-106.08-08 upent i on. The clinical Her-2
status from.i rmun?hi stochem stry (DAKO Herceptest) of
o Bigin_gtti-Ha-1 df®™anpl es was negative, indicative of
Fidl ChREntnigat g ahdliemieihaday SE@BNI Ng, or staining of
 ess than 10% of the tunor cells, or a faint and
barely perceptible staining on part of the cell
nerPzave - 1nBPe 0t A811!10% t unor celI's. The assays of
t peool M,elgﬁoglg{d_fr}g;qi_leﬁ%@nned t he expression of Her-1,
Her -2 0

, and Her-3 on th normal and tunor tissues. The
Biotin_anti-Her-1: 1-2 ug/ml

For quantification of Her2-Her2 homodimers:

Final concentrations in antibody mix in assay well A:

Pro4_anti-Her—l: 0.05-0.1 ug/ml
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35 heterodinerization of Herl and Her2 and of Her2 and
Hera was detected only in tunor tissues but not in

wa@eop4nemsal tissues. -46 WO 2004/ 091384 PCT/US2004/009715

PCT/ US2004/ 009715 Exanple 3 Analysis of Cell Lysates
for Herl or Her2 Honodinerization and Receptor
Phospho |i ation 5 Sanple preparation was carried out
e%%tﬁ’t—ﬁ%ﬂ Hgr-bid 2de®t i bed in Exanple 2. Herl

honodi meri zati on was i nduced by treating the cell
lines with EGF or TGF(X. For _honodi nerization of Her2

Figpliceprepbaionniganikasds max i agwidvellBast i nul at ed SKBR-3 or

MDA- MD- 453 cells that overexpress Her2 are conpared

t prém gl ptoad M/ ceI s that express a |ow |evel
of Her2, 10 Assay desi A nonocl onal anti body
sﬁé%%-ﬁli“bplioéplt%@rr‘ébéﬁ separat el y conj ugat ed
WHikire htthBE A 10DhRGH| ar tag or biotin (that is then
l'inked to a photosensitizer via an avidin bridge), so
that the cleaving probe and a binding conpound conpete

Dhfa MhPist o the same epitope in this exanple. Another

bi ndi ng conpound is used that consists of a second
ani body recogni zi ng an overl apping epitope on the

I 8CeRbPalizSRFURBha1 3 ERL hﬁ[&@ﬁlﬁﬂ tﬁg $Ia0RACE FABeRE standard A315.
generated as a measure of honodi neri zation. The

siZgnatbtigeiRRkEef “p biypte’ h@%@%ﬁ&oml froBdyrreipaRling Holpeks tag
a megsp€e of the total anpunt of receptor in a
sanple. The total ampunt of receptor is determined in
a 3s ePenorithemodignerigatign for Herd eeHeb? agthoctstsenopiiiag peymabized RFU from
be aquantdl £ds 1:06@8LHE 0 MkhizEd RPE bf RNRALIE ahbahd R the
or total receptor ampunt. Procedure: The assay vol une
i s 4ePrigFPoafide ettay WYethBr al procedure is sinmilar to that

ofs. Exayep r@ceg’eor pldphbPRat 8 Fet1eA8 | Jr Bler-An&nshiRer d@%@mﬁﬁ&ed@U from
for each s l'e to quantify honodi meri zati on and t ot al

amouP2 P10 é@bPléﬂSP@eBﬁ eEeasspy WeliB afusinmetricdappiamliszyd RFU from

Herlrotdﬂéceﬂi&rﬁg%m&nm&ﬁ@as Re@.rations in antibody
mx in assay well A Prol 2anti-Her-1: 0.05-0.1

ug/m__ Biotin- ant|-Her-1 1-2 ug/m Final
R@Bﬁ%@ﬁher #63yo S Tiusiratpd meery 6MioR and Figs 5 akjigyfdt shoms thatthe quantity of

&1 BB thodigérs an B@ 2@%61@ 1ﬂcré@ésrqnth increasing concentration of EGF. Fig. 6B
Pro2_anti - phospho- Tyr ug/m_ Biotin-anti-Her-1:

shpws thigthefuangty qﬁ @&h‘lt rrhpwélawaﬁn #BT429 sellsiinereasss v iinpEqaging EGF

confentihfiGH. THQEEEHoh BF H@f@%mh@ﬁudhﬁgg WadlenonraA3%8 ¥oMpdrlson of
A.  Prodanti-Her-1: 0.05-0.1 ug/mn
signals from SKBR-3 cells expressing Her2 with signals from MCF-7 cells that express reduced

level of Her2 on the cell surface. As shown in the charts of Fig. 7, no specific titratable Her2-
Her2 homodimer signals were detected with MCF-7 cells whereas Her2-Her2 homodimer signals

from SKBR-3 cells were clearly above the signals from MCF-7 cells

Example 4
Analysis of Cell Lysates for Herl-Her3 Heterodimerization

and Receptor Phosphorylation

Samples are prepared as follows:

1. Serum-starve breast cancer cell line culture overnight before use.

2. Stimulate cell lines with HRG in culture media for 10 minutes at 37°C. Exemplary doses of
HRG are 0, 0.032, 0.16, 0.8, 4, 20, 100 nM for T47D cells.
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Biotin-anti-Her-1:. 1-2 ug/m Final concentrations in
wa@eaolooidgs m x in assay well B: 5 Prodanti - Her PAT/US2004/009715

0.05-0.1 ug/m Pro2_anti-phospho-Tyr: 0.1 ug/m

Biotin-anti-Her-1: 1-2 ug/m Data Analysis: 10 1.

Nor mal i ze RFU signal of each nol ecul ar tag agai nst CE

3.1 efserdnewtust media fgnsig pato icepandydp tspdrifrrelise cellgén situ.

4] 35%@15@ nddAEKEF 19%@9’[0919%&%‘1: tub&. Ofb e o%%%démm Microfuge at
nol ecul ar tag nal s Report honodi nerization for
HelA-090 tpm, Hie, -for l@snmhécqmtﬂfuggpmm@ptrr@ahbr mal i zed RFU
sfr, 0 Q I i zed RFU
5 it SRR S e B B TR b B B g "ascay
wel | B. 4. Report receptor phosphoryl ation for Her-l

Agsra¥ ('iLESI ZTIH g?a?. assa¥ b v&imd! %ﬁﬂail ee‘i'ythFLi;ofum%rﬂa us? dto 3 19w1th lysis

ho* rom assay we

bufter.rithk alztéa@dianjefdrlmnd mtlmsliufﬁeupetpﬁoﬂ Eypmﬂy ~500©rm>30h@) cell-

cﬁ:? | L?ISI¢ %‘Ta}?s)c{tgs 18 usc-i:_cﬁ)er reg EEIHEII 88?—511&&110?9 Sié_pag %’m%r& antI;]bodles in

repdtmb: t he quantity of HerI - Her | hom)dl mers on BT-20
cells increases with increasing concentration of EGF.
Fig. 6B shows that the quantity of Herl

pFosifhortiyllatli: 00500 Wm0 cells increases with

[ centration. The detection of

%@qﬁéﬁﬁ?{%%& %epls was denpnstrated by conparison of
ZB’r@_gnapls)slbhoeTmSKBwalcel | s expressing Her2 with

Si I el ls that express reduced |evel
of§ rgnt{ﬁgl{% é/l?d:surface As shown in the charts of
Fig. 7, no specific titratable Her2- Her2 honodi ner

Si t i -7 cells.
10 P8 e R bRl Sk V5 R MUBEPRY 1 par goer
2. c | AsidrS| ) stadptavelit-Herivetiged alodechlromwisMERaAL ¢ eg/lwsllﬁf) aEXjawpul end
cu@até/§or§5 Qﬁ‘] Cell Lysates for Herl-Her3
1% | TTEF | 24ti on  and Recept or Phospho |Ir ay tion
3. Sa’u¥iI lé@ ubef@Borweigal’e BSago Poivelb filer plate SdilliprresVMAGWAN2250) and
br. t._ ean cul ture overni ght before use.
35 ch_ﬁat (’lrrlru(f’?{lttlaelror *ocﬁg%es with HRGin culture nedia
4 f dimpl:)Oﬁlmdr lplaitfels' atwBy Qctidix divpiser yssajosasiond to fHRGIae endhpply
8 g ty08 4, 20, 100 nMfor T47D cells. -48 WD
26 769158V PCT/ US2004/ 009715

Add 200 ul wash buffer and apply vacuum to empty. Repeat one time.

Add 200 ul illumination buffer and apply vacuum to empty. Repeat one time.

Add 30 ul illumination buffer and illuminate for 20 min.

© N oo W

Transfer 10 ul of each reaction to CE assay plate for analysis using ABI3100 capillary
electrophoresis instrument with a 22 cm capillary (injection conditions: 5 kV, 425 sec, 30°C;

run conditions: 600 sec, 30°C).
Data Analysis:
1. Normalize RFU signal of each €Tag reporter against CE reference standard A315.
2. Subtract RFU of “no lysate” background control from corresponding eTag reporter signals.

3. Report heterodimerization as the Her-1 derived Pro10 RFU ratiometric to Prol1 RFU from
anti-Her-3.
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3. Aspirate culture nedia, transfer onto ice, and add
lysis buffer to lyre cells in situ. 4. Scrape and

wWo eans9ss4 | ysate to m crofuge tube. | ncubate oPCT/U820040009715
30 min. Mcrofuge at 14,000 rpm 4C, for 10 mn.
(Centrifugation is optional.) 5. Collect supernatants
a%%%égates and aliquot for storage at -80C until use.

VC%@p@ﬁsphW@t%foaﬁ%yé ayRY8 [fighd rp3_PZH0Qanti-phgepho-Tyr

| fatedn@trab RIFE frsin B VSheTet-9 £36) a.'s!éay"@detlbusinyg%1§t1n—§fﬁf}f{§r3
The antibodies are diTuted in lysis buffer up to 5 ul
Typi cally 5000 to50000 cell- equivalent of |ysates is

REREMBS askRA6d {1108 ratediin Bles. ANGRBRY &hi @A5sH (R SolineedHer3
antibodies in reaction: 10 Pro 10 _anti-Her-1:

hejerpdimgrizptigy ang dimprnfiosphorletipu peteasy Withgnoreagge gpneentrations of HRG.
Pro2_anti - phospho-Tyr: 0.1 ug/m Biotin-anti-Her-3:

1-2 ug/m 15 1. To assay 96-well, add 5 ul anti body

mx to 30 ul lysate and i fe@B®les for 1 hour at RT. 2.

Add 5 uhcrgss@erpyawwamr&%f)ﬂoygiﬂl& edoBRIRAGH L ceSEAIPERES
(final 4 ug/well) to assay wel .and |ncubate for 45

mn. 3. Add 1Bd&esponggtofgreasy inHpidernpdGrovgh dactope) |

f i | t Brthig kﬁinﬁ)le(, MetLiTge %@teMW&%@%as&%@ in é)e(ﬁ lﬂlsgféy Q@ltﬂ%ancer cell
1 hr at RT for blocking. 4. Enpty filter pla

for
liges 22Rivh aad opdpfter ?F%fﬁ@\“é’t‘ltha‘%a%ﬁ w@&ewt@ﬁ%ofie@dﬁgmaﬂ eiowtgfactor
(HUD! RleaNttnRRRlad mARGHHIHEQ b@rmmgycomg ouri§lgh Z00eng \ﬁ?&g

buffgr and apply vacuumto enpty epeat one tine

deagfiPeo88OW1 i | | umi nati on buffer and apply vacuum to
enpty. Repeat one tine. 25 7. Add 30 ul illum nation
buffer and illumnate for 20 min. 8 Transfer 10 ul of

Sl nepe¥9sn to CE assay plate for analysis usi ng

ARl 3S&ﬁ}n@ﬁ{3¢e|b|r@§%an&l' AL RNRLESIemifBLHNBAL W th a
22 cmcapillary (injection conditions: 5 kV, 425 sec,

36c; Stimylpfe é%hléﬂeﬁ Wﬁh GFgneulismedioiy 10 BowRa pE3 746 aEmpéary doses
ofﬁlQF IBY1ied & takbed 1&@@%&& b&REH CIRGM epor t er agai nst

CE reference standard . 2. Subtract RFU of "no
| Psab@iratsseiye Beme. tte@ﬁf?rr Qﬂto e, ond edshlyesipiierioripseatiigin situ.

r @po t i
Hgflp ‘ Sl& eeralﬁé\ll g%}ﬁ%? g/satg’ to élﬁ:%fb?ﬁ%e |n£)b%ne ﬁc?@i‘t{%{ 1&% ggr ?q H‘ﬁlﬁa/ﬂctb%ge at

f 14890 BB, 416, ffor I8 mig, (Cen@ifop@yiG0ie 4pti3aa1d8Retermine protein concentration.

o Far el R e RGBT OBy "

The assay design is essentially the same as illustrated in Fig. 4A, with the following exceptions:
binding compounds (904), (906), and (908) are labeled with molecular tags Pro10, Prol1, and
Pro 2, respectively. The total assay volume is 40 ul. The lysate volume is adjusted to 30 ul with
lysis buffer. The antibodies are diluted in lysis buffer up to Sul. Typically ~5000 to15000 cell-
equivalent of lysates is used per reaction. The detection limit is ~1000 cell-equivalent of lysates.
Procedure: Final concentrations of pre-mixed binding compounds (i.e. molecular tag- or biotin-

antibody conjugates) in reaction:

Pro10_anti-Her-1: 0.05-0.1 ug/ml
Proll_anti-Her-3: 0.1 ug/ml
Pro2_anti-phospho-Tyr: 0.1 to 0.2 ug/ml
Biotin_anti-Her-3: 1-2 ug/ml
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rationetric to RFU from Pro 1l-anti-Her-3 from assay

wells using biotin-anti-Her-3. Results of the assay
wae@4iodisestrated in Figs. 8A and 8B. The dat a BtIDWS1004009715

both Herl-Hera 5 heterodinerization and di ner

phosphoryl ation increase with increasing

concentrations of HRG Exanple 5 Increase in

Hér | THes® ReeadhbadstS BiantghodExpr osi9iublysitpardanaibate @1 hour at RT.

L|2ne1§dd 5 81 sﬁ%ﬁt?ﬁl&g %eerfx(%n&%?i%‘ieﬁﬁég Rfo%e Eﬁ'{aﬂ ﬁé)@!ﬂl % Qééﬁ}hwell and

Fact or et ero imers are
maagbatefdr thmeel | | ysates from cancer cell lines 22Rvl

and

o AT P SRRSO AP SRR SPGB0 o

maebais fon d ht fikdefobbladkiney conpounds and a cl eavi ng

pr,0 1 t

2400 USPE LB o SR BLERAL 08k o
betoum tasepty2. Stinulate cell lines with EGF in

|t ' t d
ot ELRF AR ey T R o Sy, REGAPUBIACCO09
N Bdd 209pil ilbirenation buffes andatily, vat wantofesptyo itepesit oes tiand
ad/d Xc? é(f‘lf}lqm:{ngguok %ufféﬁaﬁd ﬁﬂrﬂrﬁté 3y 1t1 Hr 20 4. Scr ape

and trans to mcrofuge tu "Incubate on ice

f & B@nsferml0 um/bbaadf ugerdionto CH msmane écmanad@ls ysing anAB 10 CE

Centrlfu tiQn i s |ona . PP
caup i o QB @Bl esBBERCH Y. RIS} M0 sun songions:
alaps et 30°0y. storage at -80C until use. The assay

design is essentially the sane as illustrated in Fig.

4A, with the foll ow ng exceptions: 25 binding
ASS@ﬁblﬁ]ﬂdﬂﬁzﬁeé%H()ws (906), and (908) are | abeled with

Pro 11, and Pro 2,
LW&%@&%F ?‘%Shﬁ? 'io&gé)wcéa’ say volume is 40 ul. The
Finylsate volume is adjusted to 30 ul with |ysubs bufStek.

dies are diluted in lysis buffer u

%%t%’;%ng&SOOO t ol 5000 cel |- equival ent of 58‘5‘%0 gH
20BROTREHCY @Hct9)on. The detection limit is 1060)0 1M

el] - i valent of |ysates. Procedure: Fina
1@6@&?&%&“ ons of pre-m xed bindi ng conpoundEO(( gM
sompMENAHE ar tag- or biotin- 30 antibody conj ugat)@s) 1iM

eaction: Pro 10 anti-Her-1: 0.05-0.1 ug/n o |
Sémglw?gﬁgglyggro%@ %ﬁtﬁlm Pro2_anti - phospho- Ty&g 0P ¥,
16V@Nug/of 35 Biotin-anti-Her-3: 1-2 ug/m -50000 0.1M
Sﬁg/gﬁg 1384 PCT/ US2004/ 009715 1. To assay 9 5 IIOSM

antibody mx to 30 ul |lysate and incubate™for
1dudtelpepatatiRT. 2. Add 5 ul streptavidi n-derivé@i zédng/ml

Tt R RO ertolh el ASTORRE W oA ToR b

Waer96-wel |l filter plate (MI1ipore MAGYN2250Y nsind N/B
i ncubate for 1 hr at RT for bl ocking.

10 ml Total

Wash buffer (stored at 4°C): 0.5% Triton X100 in 1x PBS.
Ilumination buffer:
Final ' ul Stock
0.005x PBS 50 1x
CE std 1 (A27, ACLARA Biosciences, Inc., Mountain View, CA) 4 5000x
CE std 2 (fluorescein) 4 5000x

Water 9942 N/A
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4. Empty filter plate by vacuum suction. Transfer
assay reactions to filter plate and apply vacuumto
weprpip13ss Add 200 ul wash buffer and apply vapCm/ns1004/009715

enpty. Repeat one tinme. 6. Add 200 ul illumnation
buffer and apply vacuumto enpty. Repeat one tine. 10
7. Add 30 ul illumnation buffer and illum nate for 20

mn. 8 Transfer 10 ul of each reaction to CHOzddaipl
plate for analysis using an ABI 3100 CE i nstrunent
W th 22 cmcapillary (injection conditions: 5 kV, 70
D‘é’@é‘”"@ﬁ run conditions: 425 see, 30C). 15 Assay
buf f Eﬁﬁnaﬁﬁ@re&ﬁv&f Qldr¥dhce b (RFB }Tﬁf of(IBAGOIEL B Iihg%gﬂnst CE
staored on ice) Final ul Stock Triton X-100 100
> 159G SHRferd £s- HO (pH 7.5) 500 1 M 20 100 mM Nadl
200 Subhact¥GVako ﬁz@ﬂe”%kg%&nﬁ%&lﬁ)l from corre Ogondlré% molecular tag
bet a- gl ycer ophosphate 500 1.0 M 1mWa3V 5
gEﬁ%A 100 0.5 M 25 10 ug/m pepstatin 100 1 ng/m 1
t 3Dl RépofideferclindzatidRe6 18r SRRl @b PR fa'ﬁafnpthE @HRF U from
18 6170) VA NA Water 7 mMm NA 10 Tot al
b e ranfidiegridermpssay veglls ugingiotip-prtoHend 00 in | x PBS 30

| bl URépaatrR 1dtioR &r Heék-1.30306 IR FOx 80 P62 ABS 08 Qudi-Shospho-
10 p@ ' Agt?bMA Arl'i’IA 1B| oém ences, | rllJ{gfr Mount ai n nti-phospho

1
Cﬁéfw aﬁ‘e%mma tof from o 1d ¢ amtiHer £ sk essee¥sils uaing bigtincagisHer-3
Wada@inod b/ A - 51 WO 2004/ 091384 PCT/ US2004/ 009715
10 mM Total Data Analvsis: 1. Normalize relative
fluorescence units (RFU) signal of each nolecular tag

Flgl%l #99BERow Thel iRfr&k&NE the HUAPHAbIHE1 - T3 R diR&E ofb3RAfand

sate" ack round control from corresponding
15 FeéPecp\é Y, Wl increasing concentrations of EGF.

Example 6
Occurrence of IGF-1R Heterodimers with Herl, Her?2,

and Her3 in Breast Tumor Tissue Lysates

20 In this example, cells from 12 different human breast tumor tissues were assayed for the
presence of Her1-IGF-1R, Her2-IGF-1R, and Her3-IGF-1R dimers using assays essentially the

same as that illustrated in Fig. 4A. Sample Preparation was carried out as follows:

1. Snap frozen tissues are mechanically disrupted at the frozen state by cutting.
25 2. Transfer tissues to microfuge tube and add 3x tissue volumes of lysis buffer followed by
vortexing to disperse tissues in buffer.
3. Incubate on ice for 30 min with intermittent vortexing to mix.
4. Centrifuge at 14,000 rpm, 4°C, for 20 min.
5. Collect supernatants as lysates and determine total protein concentration with BCA assay
30 (Pierce) using a small aliquot.

6. Aliquot the rest for storage at —80°C until use.

The assay was set up as follows.

35 1. The total assay volume is 40 ul.
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signals. 3. Report heterodinerization for Her-1 as the
corresponding RFU rationetric to RFU from

wee@09mss | - Her-3 from assay wel | s using PCT/US2004/009715

bi otin-anti-Her-3. 10 4. Report recept or
phosphoryl ation for Her- 1,2,3 as RFU from Prot PT100
a t|- hos ho- Tyr ratlomstrlc to RFU from Pro

s Yﬁé?S e tefteshin sehitrafien peiep f 4y 2Gil6t 5, A-Sah2 s, 0148r 0.31 ug
( d@:ﬁlaeqﬂﬂ'ﬁleﬁtla MMhhe vétinbe isABjudBbioDB u$ RAWLLRSuFGC ﬁﬁﬁsﬁ%ﬁn fh@ titration
t he nunbfers of Her1-Her3 heterodiners on 22Rv1l and
ASEEs CAMEE the gnepideity Qfé@%ﬂlmwzﬁﬁor} ncr easi ng
can Cﬁmlhfv@ishl%ﬁb&lgr nﬁgomﬁ?éﬁ §11 @m@ﬁg Bk Re& 8 bfoglz artfBody
Hetergdlmsrs with Herl Her3 in Breast Tunor
Tidguigd m Ivey buffee s wel ot ﬁOI’(CPﬁ“@“%@%P@CIOWeI ls from12
di fferent human breast tunor tissues were assayed for

FihllRondeheaRAE & RE-miel hntlvSHiediRreddBbrd: | G-- 1R, and

Her 3-1 G-- 1R di mers usi ng assays essentially the sane

aszrglk)a;ntlm{érmsbrlaé/gﬁi in Fig. 4A. Sanple Preparation was
carried out as follows: 1. Snap frozen tissues are

meEHAAEARey: Sk kysipt ed at the frozen state by cutting.

2PrdA1 Iﬁtaﬂglfﬁroi‘hg%%pes to mcrofuge tube and add 3x
tissue vol unes of y3|s buffer followed by vortexing

tgr‘iiﬁ—%rﬁ’e@e Rilkypdsl i n puffer. 3. Incubate on ice for

3®rd”21 ﬂltl\bﬁ)ﬂobpﬂontﬁ¥mﬁé/ﬁpt vortexing to mx. 4.
trifuge at 14 Q00 rpm 4C, for 20 mn. 5 Collect
’lnn%ﬁtlgﬂ?rsz gélg“%}sat es and deternine total protein

concentratl on with BCA assay 30 (Pierce) using a

pProddlde: al i quot. 6. Aliquot the rest for storage at -80C

until use. The assay was set up as follows. 35 1. The

t Ot al © 2Y/RP-Vdisiafd 5iud unteeres reaction mpptpd Aveie 3whincubate for 1 hour
PQﬁtUSZOO4/009715 2. The lysates are tested in serial
titrati on series of 40, 20, 10, 5, 2.5, 1.25, 0.63,

023174y uhsgeRAI AR P iaelenlr sror bt gieevingpraby Gseldare/wel)

@ B0 tbeimintilhd o bikler | Data fromthe titration
series confirmthe speci e dinerization. 3.

th
ASurt 0! obefEBFawR v ﬁséé%éwﬁl AlerofataMilliporedYlAGVN2250) and
C Qe s 1 &P&l R O b1Bci@ipt | body 5 diluted in lysis

buffer is used at concentrations given bel ow Final.
c &ndemrty Siteigiide BY vispun pycieny Traesies erpteastions todtlter platg and apply
Pw@uaﬁi@%ptyl—ler 2 0.1 ug/m 10 Pro 14-anti-Her- 1:
Pro - anti-Her-3: 0.1 ug/m
Pﬁoﬁ%ﬁqo ol @Fshl ffe]@nﬂ améy Hacuum to empty. Repeat one time.

6. Add 200 ul illumination buffer and apply vacuum to empty. Repeat one time.

7. Add 30 ul illumination buffer and illuminate for 20 min.

8. Transfer 10 ul of each reaction to CE assay plate for analysis using: (i) CE equipment:
ABI3100, 22 cm capillary, (ii) CE injection conditions: 5 kV, 70 sec, 30°C, and (iii) CE run
conditions: 425 sec, 30°C

Data Analysis:

1. Normalize RFU signal of each molecular tag against CE reference standard 1.
2. Look for titratable signals for each molecular tag. Signals that do not titrate are assumed
to be non-specific signals and are not used for data interpretation. A cut off value is

determined based on the values from a large set of normal tissues where dimerization signals
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Pro2_anti - phospho-Tyr: 0.2 ug/m Biotin-anti-Her-2: 2
ug/m 15 Procedure: 1. To assay 96-wells, add 5 ul
waininneyssd reaction mx to 30 ul lysate and i nECESM®04/009715

for 1 hour at RT. 2. Add 5 ul

strepatvi di n-derivatized nol ecul ar scissor, i.e.

cl eaving probe (final 4 ug/well) 20 to assay well and

[ m@ub;&bedicolﬁe a%Eenﬂblmt tha JovAdd ’[HEQ: \{aluemﬁlsa)lfepﬂé’&ﬁt the bimalllogel of
BSA to 96 fl|§ ageh t}g re (gSO) and
18&?6‘5%“8“1"8 efoﬁ’?a PURT 001 %%rk Shg: ¥4 COTEPFﬁ?y filter

pBauaxhymﬂﬁﬁuMﬁm3uqkmemﬁnKmams&mhE&sﬁaykmeaoﬁﬂnﬁgBM®

filter Iate vacuumto enpty. 25 5. Add 200
Fmﬁﬁg%‘EﬁFW?ﬁngﬁgpapply vacuum to enpty. Repeat one
time. 6. Add 200 ul illum nation buffer and apply

vacuumto enpty. Repeat one tine

7. Ad 0
THY P SraTOiE DR RO Ry P TTad Hoxl &F*Fz% ﬁﬁeﬁﬂ% -IR, and Her3-

IGFC @eche@6dishbrs Us sﬁ’cfwrﬁﬁ@fgsr mcm DRe lir2s GFeadls S@)e pAnel SoWothe trend
anal ysis using: (i) ABI 3100, 22

begsn FICaRty, hetqrqd}m@auwﬁ tié’é‘?ﬁsbfﬁd e menteidyas aggyedA g vo breast
m%@@an%ﬁg tHat Yérk pgﬁnfe by th@’ﬂdl@&élﬂhétér@diﬁlers4 25 sec, 30C
Dat a alysis: 1. Normalize RFU signal of each
nol ecul ar tag agalnst CE reference standard 1. 2. Look
for titratable signals fomxempie ol ecul ar tag. Signals
that do not titrate are_assuned. 35 to b- non- speci fic
signal s and are H&HsE Etation. A

c Ult ®fikis E)élnhbﬁ:f hﬁays%}@d@gﬁ%ﬂ@s Bl&kﬁ)ﬁﬂn (B"([jgst h& atdl1ueso meB0e a

a | arge set O normal _ti1 ssu re | merl
regSPif SPTEPIEX CpmIpTiGipE Hsty. 4%@1@@3’?%%@2%&?66 6@@11 SMCFg. Binding
co%alzfalaﬁrfct @6 B aa{ﬁ@ﬁ{g&le@nar &g (fﬂlalal”:cnome Sipure Th@ ST ay Bl bdls/) is

. al so represent t he bas | eve ization
P RRT IS e GO h HeTHTBr G400t Gumppaped 10 faving o
seb!ﬁidﬁﬁle&éyumfagz &ﬁmrin th‘é ffgaﬂ@ @hd etafDrbelo@y isldpestiid for tHemn18sl
r -

cogroyng Bt Dt FLbere 4 Bh bl sl (LuBE Rt Solostuitzer
atRXIRE @ $5pebifiefol thle ﬁ'_tra&é'ﬁulalflﬁéraalﬁ Q'FI-IérRreca;ﬁGr (ITEGZ?; whbz@‘_‘Hi’Findlcates a
het er odi ner s, own in Figs.

B g ety 6§ B RSN PR bRt 0D tRidemd ad by omponent
of 184 Rinedi(1®0), %ﬂ)‘ﬁtbhﬂd}i tdEEFDbPhe 1206 it BT lH’Bt (d&fotddybs &P through its

assayed for the twp breast_  tunor_sa %f théﬁ? 15 !
PY3dEq1Et v Ehe i 3% dps fRtSEy lop SRR f degen a\g@ the cleaving
probe is specific for the Her3 receptor, and in the design of Fig. 11C, the cleaving probe is

At

specific for the p85 component of PI3 kinase. The assays were carried out as follows.

| Sample Preparation:

1. Serum-starve breast cancer cell line culture overnight before use.

2. Stimulate cell lines with HRG in culture media for 10 minutes at 37°C. Exemplary doses of
HRG are 0, 0.032, 0.16, 0.8, 4, 20, 100 nM for MCF-7 cells.

3. Aspirate culture media, transfer onto ice, and add lysis buffer (described above to lyse cells
in situ.

4. Scrape and transfer lysate to microfuge tube. Incubate on ice for 30 min. Microfuge at
14,000 rpm, 4°C, for 10 min.

5. Collect supernatants as lysates and aliquot for storage at —80°C until use.

Lysis Buffer (made fresh and stored on ice):
Final ul Stock
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Pl 3K/ Her -3 Receptor Activation Conplex In this

exanpl e, assays were designed as shown in Figs. 1 IA
w@nw4/091384 0 neasure a receptor conpl ex conpriBCHYS2004/009715

Her 2, Her3, and P13K in breast cancer cell 1|ine,

MCF-7. Binding 15 conpound (1106) havi ng_a first

ong_l L}%?r tag ("nTi" in the figure and "eTagl" bel ow)

% %9 ¢ for the extracellular domain of HéQOs 10%
2orrﬁmemsqg[c1((gﬂ@%) bi ndi ng conpound (1110) hav% 1\%

) eTa "

w@éﬁ@\%j nol ecul ar tag ("mlM2" in the figure an
aCl's specific for the p185 conponent (2401)5H4

50RABKN4pr ot ei n (1100), and cl eaving probe (110§@0hhaYM19

rHI?IrI\ZacosenSItl zer attached (is specific for t
Refa-glycsrorhesRBath of Her3 receptor (1102) 160§er 85 M

1 mM2Na,vagi cates a 20 Her2 receptor (1104), " H?(')'O 0.1 M
i ndicates a Her3 receptor (1102), "p85" and "pl10" are
> hents of P13 kinase (1100), which bindd0G o 85 M

10pjg@§1gjap§tgdnat| on S|te of H3 (denoted by "P") dyouggqg/ml
he two assay de&g}ns are simlar

1 té?éefe(}a%r 19 H%H R‘Pcﬁe ?H’@P]G@éﬁr‘gtﬁﬁ%fnhﬁltgr DRI TNe cl WAVi niy/A

waeobe is specific for the Her3 receptor, andgdg t{&
design of Fig. 1 1C, the cleaving probe is Speci &

for the p85 conponent of P13 ki nase. The assHml igirle
carried out as follows. 25 Sanple Preparation: 1.

S rumstarve breast cancer cell line culture overnight
BY el Regeptagcomplprnfopmation)is quapifiedsptiometyRally based on the

scli‘ehﬂahbtf iBusiet e dabt fidiPe. nTH!tU Isefe Aladodf 6F thEXBARLAT tMe R Bitios of
0.032, 0.16, 0.8, 4, 20, 100 nM¥for

RG are
mﬁﬁl‘i‘la‘?tag%le]r%gzggagl/&spl rate culture nedia, transfer onto
| "L‘Ee toﬁﬂ&s@d@ldnﬁé 5 QU frhetysdtd 6&&5& Red u@p&%el 0t whed %@15 buffer. The

30 in, si . Scrape and transfer |ysate

S
anﬁlhOéreéﬁlﬁgléu% @émq lﬂ’é@b'é‘t @ 20 Bxwidally ~H90 e $00, qoo@plbm@eﬂent of

lysafes isddedQfRPrebdtidh. 4C, for 10 min. 5. Coll ect
supernatants as |ysates and aliquot for storage at
“Bioeedsiss N orkia concgmrafignsiof pcixed antiedies rrioetoradging into reaction:

FoSHOL BRBRItoGR) withlclRay & A¢ker3 t%éd P84 994384
PCr USa00ar bos T 1%#¢rloton 10 éé@é‘ O% g%l)mvl
Tris-HCL (pH 7.5) 200 1 M 100 m\/INaCI 200 5 M 50 mM

Naagh 08t $1ch & BAMTNIYE el Sod Masgt aRgsphat e 1000 0.5
g m\/IlNaeSVO4 100 Tlé? M S?ﬂ\/E DTA %8%}90 5M 10 ug/m

p%%é?ﬁlﬁl%@ 19 niehpe2 vasgeli in iy g5e) 10 m ) Roche
Goidph ehe HRf-9heRsA | nhi bitor (#1836170) NVA N A 10
ter 6500 N A
niversal Standard US-1 at 700 nM
[The Universal Standard US-1 is BSA conjugated with biotin and molecular tag Pro8, which
is used to normalize the amount of streptavidin-photosensitizer beads in an assay]. The
molecular tags were attached directly to antibodies by reacting an NHS-ester of a molecular
tag precursor with free amines on the antibodies using conventional techniques, e.g.

Hermanson (cited above).
For Her-3/PI3K complex with cleaving probe at PI3K (the design of Fig. 1 1C):

¢Tagl_anti-PI3K at 10 nM (eTagl was Prol in this assay)
eTag2 anti-Her-3 at 10 nM (eTag2 was Prol4 in this assay)
Biotin_anti-PI3K at 20 nM
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10 mM Total Assay design: Receptor conplex formation
is quantified rationetrically based on the schematics
WO bdousorsst ed i n each figure. That is, the readptt/Uusf004/009715
the assays are the peak ratios of 15 nolecul ar tags,
eTag2/ eTagl. The total assay volunme is 40 ul. The
| ysate volunme is adjusted to 10 ul wth lysis buffer.
Th&veradd Stah@6d ©5S-120t @0ckiNMut ed in |ysis buffer up to 20
ul. Typically 5000 to 500, 000 cell-equival ent of
| ysates is used per reaction. Procedure: Working
co ?%%s{aﬁt)ﬁi‘mﬁ figkr guteillipee: MAGVRRb@®saddri0at arttibodyddixrig 10 ul
in reac 0, For -3/ PI 3K conplex with
cl egXF?"ﬁ@n Pgtnate for 1 hour 2 ‘?{F{:t he design of Fig. 1 IA)
efliaglddantul s&é@fawaln%erliﬂlzéﬂvﬂ:léﬁw obedBndPr 0dMvel Ntotakriag well and
assay) . eT 92 anti-PI3K at 10 nM (eTag2 was Prol in
t hi S1HB¥R{N 40BNt j n-anti-Her-3 at 20 nM 25 Uni ver sal
St andrrdo Uﬁwﬂsh@ﬁffe?r@@d s Hogurbmd engigal St andard US- 1
I's. BSA conju h b| t|n and nol ecul ar tag Pro8,

wh- ¢Hid 30l i 416“% ‘ém’PﬁB amount of

S17. epi@r do G- J7eahesens 15|c25arssalyq5m§for mafmisassay]. The
nol ecul ar tags were attached directly to anti bodi es by

reacting an NHS-ester of a nolecular tag precursor

Datd Adhlysisee ami nes on the antibodi es using conventional
techni ques, e.g. 30 Hermanson (cited above). For
Her - 3/ PI 3K conmpl ex with cl eaving probe at P13K (the
desiNgfnalite felagve hidscenceligl(RADY digral @éact mdlecutividgegaigst that of

was Prot in thi ) 35 eTag2_anti-Her-3 at 10 nM
(Eﬁeé@aé%(ﬁﬁ’gsﬁrggan%g%i?ﬁ?{hi s assay) Biotin anti-Pl3K at
29, SibiraBRADL 200 4/s£0 1i8Ker T/ cuiBA ) Bé 08 Zhbndingmoraalsad eTag

Standard US-1 at 700 nM 9. To assay 96-well filter
pTRPEETEPHP pore MAGVN2250), add 20 ul antibody mix to

18. Hbpord re&pto caiflex fofmtbiah s thetatidmbiia bf @irmdiZed BTded/c TAgIcsignal

10 ul str <gtlgL\jS/[grglylr]‘wger|vat| zed cl eaving probe (final 4
Fhowp [ Fig and incubate for 40 min. 11.

Add 200 ul wash buffer and apply vacuumto enpty. 12.

Add 30 ul illumnation buffer diIIurrinate. 13.

Transfer 10 ul of each re 5?'?‘8 o CE assay plate for
anal ysis. 10 Datsac/Aaed R&deptor-Adagiatintdatized rel ati ve

fl f
agai FEES PHAPIGR 574 SFFTAC BT FEFBAP o Bhaand oy, I 1o 124

Her2 receptor (1200) and Her3 receptor (1202) form a dimer in cell surface membrane (1204)

and each receptor is represented as having phosphorylated sites (1209 and 1210). Shc proteins
(1206 and 1208) bind to phosphylation sites (1210) and (1209), respectively. A first binding
compound (1214) and cleaving probe (1216) are specific for different antigenic determinants of
the extracellular domain of Her2 receptor (1200). A second binding compound (1212) is specific
for She proteins (1206 and 1208). The assay designs of Figs. 12A and 12C are similar, except
that in the design of Fig. 12A the cleaving probe is specific for the Her2 receptor, and in the
design of Fig. 12C, the cleaving probe is specific for the Her3 receptor. Thus, in the former case,
total Her?2 receptor is measured, whereas in the latter case total Her3 receptor is measured. The
assays were carried out as follows. Sample preparation was carried out as above (Example 7).
Assay design: Receptor complex formation is quantified ratiometrically based on the
schematics illustrated in each figure. That is, in Figs. 12B and 12D the readout of the assays are

the peak ratios of mT,/mT), as a function of HRG concentration.
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15 2. Subtract RFU of "no |ysate" background control
from correspondi ng normal i zed eTag reporter signals.

W@200Rep384 receptor conplex formation as the PCT/US2004/009715

ratiometric of normalized eTag2/eTagl signal (shown

in Figs. 11B and 11D). 20' Exanple 8 Shc/Her-3

Recept or - Adaptor Interaction In this exanple, an

ass a@‘? Riat assayevelugrat iy dholipats rrlymeyis adivsted tard@ vl with lysis buffer.

Tifel agtibobizedare difdted if KGERIRE u fo%%)l PRealR bk ?&)%?Ei g(?)OZL 00 cell-

él 02) forma dinmer in ce sur face nenbr ane
eq Wae

kyspletis geedipet agtighr esent ed as havi ng
plraspdies: ym%@%@&héeﬁ§atﬁ$g&%r@ﬂﬁe& %ﬁi@odie%r RE %{fgdf?)?to ge%ation:

20 120 bi nd to phosphyl ation sites
§ Eﬁg‘jf%r)gl@sca@e ;g\\;fétp§l_ea\Angp Prpéqpat chdl(thgdesiznmp Gign tLH)1214)

and cl eaving probe (1216) are specific for different
an iqenLc determ nants of _the extracellul ar domai n of
HEr 221  Btdirolat 44 g Tagh wes Biodd imthis@ssAy) conpound (1212)

| sTapeHitdne at fMM SBLARIAL 81915 if hRQG@Nd 1208) . The
assay designs of Fi 12A and 12C are simlar, except

S.

t AEASSi Antinhesnied vy lgﬁMi(@T.agam Rmginghisasserly probe i s

spefinf dng-HQ3 & bentler 2 receptor, and in the 30 design
[ the cl eaving probe is specific for the

of Fig. 12C,

r@?{?ew@csé%'@aﬂ.ljsrhwpopwthe forner case, total Her2
receptor is nmeasured, whereas in the latter case total
ng%%ée eptor is neasured. The_ assays were carried
otit™ BR-Z B complex wihpleaying rpherah Heon (thedesigarf 129: out as
above (Exanple 7). Assay design: Receptor conpl ex

fo tion is quantified rationetrically based on the
s‘&f?@ fretler2)af {QpM4eTlgl was Babhinfthigassey)” That is, in
Féngz_aha&haamokw§m wRaAdet in @i &s's”h%z assays are 35

thﬁ@@%K rati os of mr2/nrl as a function of HRG

cH fpbpspho- Ty 1V (rdagiowasRea2 s 552004/ 009715
TBRth GhalHa2%8y0 vl ume is 40 ul. The |lysate volune is
aﬂ',us?ed tQ 10 ul with Iysis buffer. The antibodies
a

versel ptasdard S\ 2780 g fer up to 20 ul. Typically
about 5000 to 500,000 cell- equivalent of lysates is
u?e er reaction. Procedure:. WrKi n? concentrations
of Pt #5554 Watelbitfer platsi Mullipere MFAGYNZHE). aed 2helantieody mitote: 10 ul
51yméaddaﬁcu3£t§m1q@mtgoc_with cl eavi ng pr obe at Her-3
(gllg esign of Fig. 12B): eTagl _anti-Her-3 at 10 nM
( 1Q Stremtayidin-perivetized clgawngproberdigsl g wellpeassay wied) and
nivbubetaguons. Pro 12 in this assay)

ant i - phospho-Tyr at 10 nM (eTag3 was Prot in

efla

t%i‘ggdé%@a‘%"as}‘l@ffﬁ Bljapply Haquumde eBptyt 20 nM Uni ver sal
St. andteg ot Wmidindtion H@erAM femidde! - 2/ Shc conplex wi th
cleaving probe at Her-2 (the design of 12A): 15

ef F‘n_sg‘?ﬁtls-u]—%fre?@ rggctiopto{pf Fseayatte iagnabrsbid in this
assay) eTag2 anti-Shc at 10 nM (eTag2 was Pro 12 in
thi s assay) eTag3 anti-phospho-Tyr at 10 nM (eTag3

Dafgfnabisisy in this assay)

1. Normalize relative fluorescence units (RFU) signal of each molecular tag against that of

internal Universal Standard US-1.

2. Subtract RFU of “no lysate” background control from corresponding normalized signals
for molecular tags.

3. Report receptor complex formation as the ratiometric of normalized mT,/mT, signals

(shown in Figs. 12B and 12D) and receptor phosphorylation (data not shown) as mT3/mT1
signals.
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Biotin-anti-Her-2 at 20 nM Universal Standard US-1 at

700 nM 20 1. To assay 96-well filter plate (MIIlipore
wOR@YRePEs0) , add 20 ul antibody mx to 10 ul PYFESMW04/009715

and incubate for 1 hour at 4C. 2. Add 10 ul

streptavi di n-derivatized cl eaving probe (final 4

ug/well) to assay well and incubate for 40 mn. 25 3.

Add 200 ul wash buffer and apply vacuumto enpty. 4.

Add 30 ul illum nation bufxtg illumnate. 5.

Transfer 10 ul of each reac gn to CE assay pl ate for

anal ysi s. atlatiol elbdnedimbi Measnietnants

fl uorescence uni taﬁdhﬂ%@lﬁ'&%lex%eaﬁixlf Iﬂrpl ecul ar tag

agai nst that of Tnternal un versal ndard US-1. 2.

Subtract RFU of "no | ysBik S f:= control from

corr I

3 Rglggir? t@ﬁlﬂg)geég 6%%’%%{31&%} %ﬁl? €3 WeIf'COS %a%%lﬁ %.%a}aed uts%g the methods
deseriticd aletve tccdemrmnm thregeinionet OfrHQfIZfHEﬁ lsatfgntah@rs aB&the smoyuts of Her3-

| ati

Pf(?)g, hg%;é ¢ ﬁoﬁ%ﬁép&ﬁ%%ﬂlpg&ﬁ&ﬁ QJCP Qggfsggrﬂ%sl%t\x}s%t the two
mB304Mme8d 88 401RIFEAIS2004/ 009715 Exanple 9 Correl ation

Bet ween Her 2- Her 3 Het er odi ner Measurenents and

Her 3- PI 3K Conpl ex Measurenents 5 in Breast Tunor

Sanples In this exanpl e, EsampleBPeast tunor sanples

were separat Ei%es%%ﬁ%%ﬁ%%ew&dtﬁk‘p %}3!_;&}1@%09;9&%0” bed
above to det ‘ ‘ :

het er odi nergB

\I/:\,Ih Ig ; o ﬂulnuﬁ h %.Enoq "i]lgﬁe Q%éﬁésraﬁ&j n&{n%mlsgﬁlé:g §§e§ %1% obgnned

urements are correla
frar9 t@&ﬁﬂlpﬂrreBa;@br@gp G@s@mo Howfdatider(Baiplbridie dslehdHB)- Wesags having a

ol LA B 1B SETUORS, Dot L OISR o
sagiepl Bgmerridsusoeonaistet Sz mtganiiiieer and mernst cellsiisd varma from about

25]C ;% {)tg %ve\fv9b Ex%gﬁt g@cjogﬁéé tg%%g a suE %‘a%{h t0d s tsues by the

|
V%lﬁ@wﬁamnleﬁque ;&%gllwé piwl theasbays naded)q?u\i Isgemtuihz) raso agqrsrgxhqé for Examples
| .
2 HH B 1558 { gpe%]pf?fgd e@%reamrez} dr?rﬁ%h%}%gﬂﬂp%gg‘mteg e(rc::lél 1{ tgg {éﬁeg%ed from

consi st e ture o r an nor na
thg hindiegd cdmpamme, Bm:gltﬁcally bound to the receptor opposite the cleaving probe, i.e. the

€]

molecular tag corresponding to “mT,;” in Fig. 3E. No attempt was made to normalize the signals
generated according to percentage tumor cells in a sample.

The data from these measurements are shown in Fig. 14A (Herl-Her2 heterodimer
measurements) and Fig. 14B (Her2-Her3 heterodimer measurements), where the open squares
(D) indicate measurements on tumor tissues and the solid diamonds (¢ ) indicate measurements
on normal tissues. The data show that tumor cells in substantial fractions of the tumor tissue
samples express large amounts of Her1-Her2 heterodimers and Her2-Her3 heterodimers relative

to those expressed in the cells of the normal tissue samples.

Example 11

Measurement of Receptor Dimers in Formalin Fixed

Paraffin Embedded Tissue Samples

In this example, model fixed tissues made from pelleted cell lines were assayed for the
presence of Her receptor dimers. The assay design for heterodimers was essentially the same as

that described in Fig. 4A, with exceptions as noted below. That is, four components are
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25 percent to over 90 percent according to pathol ogy
data supplied with the tissues by the vendor. Sanples

waowere/opepar ed and the assays carried out essePtT/E51094/009715

as described for Exanples 20 2 and 6. Data is reported
as peak area or intensity of the separated nol ecul ar

r.el ased from the bindin ound specifically
BTG € 2 Plevinereba SFREIBBS PrEYiNE BPRAIPR Ak eonUgted to o
cleavege-intheing Fodi€1§ Winakis tahpkOk bﬁ‘&&@ﬁk‘i’ﬁz@ﬂdér&atlim %tn.?p'taqud'i:ﬂ ds

€ Si

de t I
U5riiae B FOGor rengoE e PEORTALRETE oDt St 4 mormelona

arﬁlibmpl drivatired eah a fifot ﬁﬁle&lﬁl@r&% ﬁg?ﬁéﬁgﬁ:@g@ﬁ ?ag&{rirﬁ&ggb% %9 cleaving

]Fﬁg(mi4A]%E§PI-Fbr2 het er o
PP MPARBOY IS 2L b Kt e et 2 seedradenlar e anduineribic for the
retdpor OPERRItSYUIRS: @ cldabhg biv8é £ap&LiTFESS M(ﬂ'f@ AlSonBfoha? Mbody

ti ssu t he solid di anbpnds i ndi cate
deﬁ‘é’ 5&‘3& gﬁ@ Afhird mgleqular fagjand snecifie ér)aWH’éfa%Pé@bf Blnspharyiated tyrosine.

demm dé‘s&éﬂ for hdinddlithst 388 dsidntifiAGE §202%s Bat &c@&‘lﬁeﬁ 'Ii}glfl% 1D, with

ssue Hgles express | arge anounts of Her
@?%ﬁfﬂ@ €I9Kd Her 2- Her 3 het er odi mer s relatlve

t hosk eechiaes sRdelifited f@ué‘sQJ'eké?"préﬁaretdr&@ fcﬂfé@v@akelfs gﬁ}%&ﬁeon tissue culture
Rec ep t

Me t
PIF Bt Famey R P B BT RR s Bedesd i otier Sampleasemvhich
thé}hWSe erxﬁm) b6l reBeR byfstrafiind. | 138 W&o 881s ff ARG ffl!l%%e BForm a

wer e ass for the presence o
efifh it BB B G St and e g O RO B G G Hhs i G dhe
fixed $dh:t vad dnybetided i8 parRffidSising A dLiled ERGICITRR AT !Eﬁlbgdtﬂng éé%ter after
exce tions as noted below. That is, four

18 R Resde seeronseeTs ghicehiiom g9 Pl LTy WSPE0dE (097 bdel 2145),

Ti®PsRNEE wefd placdd 6h F@sYtiv@Ef dH5r§Qf-‘gl&9 BREbRb hges (usually multiple
bi oti nyl at ed nonocl onal "ant i body conj u to a

tisie QAT LRSI iy HALAO Ch s oxmpl e, a

photugenstidng oh tleliidatdZatyed § .
i 1] ustrat ed in Fig ¥ 3E) andygpem clmés ]ﬁlégsu%%gtloo o?ﬁshdewere

depeedvith E2-devern &eaa?r%‘?wge@% )SalaRm EXdnsing the mamnfady«er s
redd@ e @di pE&kotv Elli]efﬂ/ og Bt g )FLVQ’J ad%&gtogggl tlssg e sec(nlop Ia51d the

for the same recepfor as t eavi ng
seHioppTE Inskhefed ahRT Sordymuherfiey a/ﬂnch & slide Wasaweﬁba‘zhmﬁl 70% EtOH. This

steFWa@féB!ea@Jd ah@@he%ﬁ&ie %Qsefﬁiaﬁ%ﬁngeg Gith '&80@%& \?gteqr afggg/%(c}‘l \})e sgde was

hat the cleaving probe I s Specl
incybestin stater atéﬁlf fop 8| 37111'1 dEheISh‘ﬁ Wwasdlgbnwintriersad tokd & tiX Antlgen Retrieval

solﬂﬁ)(ﬂrﬁ@wg@ﬁesfs qgreﬁt%o@ @ﬁﬂf ftbﬁ _}{)} %%tela&}hléh ss: ﬁ:‘ea # g?r 15Sminina

phosphoryl at ed tyrdsi assay
MiTEYRF AYet @ mia st ]@gISEQqu a¢ttu}g foliew @dﬂﬁomn hhalbwd:eﬁieﬂ‘ deth@g). After

codlﬁ‘lg QT (abBht 4‘5"ntuﬂ) tlﬁ:)k%ﬁm&s eB WL E %atg%oroélv matglen dried. Tissue

each case, nod I xed ti ues were prepar
secighs Qike dried |slil@ vgqr@wrplwmh ?S@ld@pb@hut Wa)Qpenpb atteﬂs regﬁjhecapable of

coritihify %e@ée%@ p\McEJP orﬂfhE BSdue \M%gé%r%r(%s;ﬁ%trat%d GRS | gglq)a ﬁger which the

lcﬁrl or exanpl es, ter wer e
Sl1

érmg\yx@@e@ﬂ‘lr@dmpm h&Pel’fﬂD(W aBb(fBB/BIdscﬁe&ﬂcé@ T\Eéa&h section 50-100 uL
mal i n

Re after
bloEEA ikt HEChakiey. a8 B BiacRE plfked i isred o GOB Ghecomining
deigrdzed Frager fari2dedt 43€] dfet whink terbbeiide duffa m@fe’hﬁcfvbdlfrb!tﬁ |e£}ﬁ s@ctlon
Cent er
by MC{I&Q (Eisoé%%ggggfg% |140fr%vae re S?‘l So@‘g‘ﬁfl ‘F’Plb]?ﬁofeﬁﬁ “E)l@PIFOé% (Rl%li‘ePPg
thaphataser ohibiters (sodiuaalldridd alodidddbgadate, B-glycerol phosphate), and 10% mouse

serum). To each section 40-50 pL of antibody mix containing binding compounds and cleaving

probe was added (each at 5 pg/mL, except that biotin-Ab5 (anti-Her1) was at 10 pg/mL in the

- -59.



10

15

20

25

30

Ti ssue sections were placed on positively charged

gl ass mcroscope slides (usually nmultiple tissue
waewtioonss per slide) and baked for 1 hr at 60CTUS®O€009715

sections on the slides were assayed as follows: Tissue

sections on a slide were de-waxed w th EZ- Dewax

ﬁﬁﬁ%?%t (BIO enex, San _ Ranon, CA) using the
H ?,Sts‘i}’r)’é’ln ezhdg %@dﬂ%ﬁ‘h@é‘dmml yfiesthsix ovemight 4ty C. 50 sections

wite tifed wasna hriesmadeiadh ob QLL%HH/W dsf §(Hl%a1t?iﬁ § Lllo?etase n\g\ﬁﬁosﬁha‘case

sections were i ncubated at RT for
inhibgors, | aﬁdlteWMmS Qnals hﬁ@ows‘trhl’ﬂiﬁ% 4 &imeaBISsohﬁioﬁ ficonBthing protease

L, nal |
arfdgj:ﬂo hata: g"i'lﬁﬁitp{opﬁ w%% Ic s&d? Vas tS?HI IH%U%\%EQ }Acgritl gcﬂﬁé’f é & in the
darlpingduayidified URE, #fer wﬁfah memhotﬁwasrszkel des mVéd'i@nsubﬁfﬁﬁBfﬂﬁle Gleeping

ey S on_ ( enesi s,
thEB ?ﬁe(fr%tl%% garﬁn &“;}91%? nﬁ%_ﬁ ﬁ m tgef (%ark 916 S 1cllehwastt Wal ésﬁil g}dopg PBS and
mglg)ami an ica fq; 128. ﬂﬁle:srlxdwereommﬂ:r(ﬁrﬁ theiAB Satiridd, gdl tp @MBIsection, 40-50

by 10 tt
tbg? @gg g\gt:h 2 r{)‘ﬁﬁ el(l éx%n(s) Eﬁda é g?tfiﬁ \ﬁlle}P]? \P/%gr %ﬁ]&@te\a%)gth a high
pq{weakasmi diode éGa/zOEIAe iR Ehﬁttthr fiotel @mmwtcbnem !M@pg coTlPs Nu®bury Park,

the dri jrcled wt

CREE LB R Bl B keSS e apinegge an
elmp}arqgrwtgwﬁhaazg&ntlar tpdsa Gdidr ﬂlﬁmtnlfa@ori, ﬂ?ﬁﬂl@u&ﬁéﬁvbﬂ{kﬁzagﬁ%we
N e A T RS
BiBjystsws é‘h)sies(jilty, To\) emlhl Hee tapanrysaeckeﬂld;esaqn@hﬁﬁkﬂ ng

buf f and he ced in a

cov e@% d \éﬁ%hgw Lfagd B 0133 Kote} r?? h?ﬂ elﬂe\é?ﬁﬂg?cg’ﬂf“’rf B REPEY £ or
phasphoryltionti, se@fohefromifiixedpdhie oblbr@dskadégoditbﬁrfoﬁ{a c\éﬁiﬁne MDA-MB-468

‘ t cti Bl
L AR RSB Bt i PR 6 or s st
w1t1nmo M BGE. Biaeﬁﬁa):d antphas ﬁ{bﬂbcﬂ&ﬁl AniBbB) (%@tsxﬁsﬁ& : Qf)ib ;&@%L was use

ate

or.i de §€ vanadat e, é ycer ol
as i}t?fP“}PS Pt %défurog1 e clogyng prohe &ﬂqamewt@éﬁnlz Bre darmaﬁmﬁdy
streptavidio (ﬁeajribbmgoobé)l’b(iﬂs ﬁﬂacﬁ@ﬂﬂﬂﬂﬂ@lﬂﬁm aienyg! I@@I\U-Mvgtée@ﬁrﬁ%erl

? g é 3¢E at 5 except that biotin-Ab
m({ngal{n?a y Lpadsigy) ai gmkqu As§die measyoe mozlmrzergli@MPml-
deféali &éd%%ﬁ-@fe/rp&%&eﬁmal"ﬁﬁtod‘i‘?ﬂﬁw@ﬁﬁ%b '8 %gﬁ J.'l%eldl tg B total

placed in a hum dified box overni ght
Heglo dYnighsled apjehody Aberivasadsh emthtdhct mchd ieamionsit 312 [lAAL gPro2-

e P BT ) LIS B s

usedgp mbmmnma!;bllhﬂar(phos{phmylaabm I'Thg dpia Glo@AHRd ti8d46 measurements confirm

anPROSBRASGiel AILLRLS Ly Y55, BUIGE, o ThS, SLL e, Yas f fen
hotnodrindi q‘xp@elsm!mm,d 11afabﬂhllambh®bhcﬁ'ﬁﬁoﬁ) B 10 PEIFStibiu@bn, WaS
the slide in the

re e Qn whil e '
d a?%yg 3@1}? %Ihé) “re :rirtﬁl Nl mnaélalryﬁs ?tﬁg‘g% gIng homedingrs 3 r6GSBIOF hen
phospheylstuh in pecfidné RBSHianpelldtneltbatiegn@ncdliated MICFL7 4Hd-SKBR-3.

AR oyt S e Rkl i gsmp ey Bsisai s
corgetmdonsalf t eig/mihi Iﬁh)rdet toARBerhtk betd Biadvagk, W it 28a d%_'hgchcleavmg

I di od Al As | R tt del
ProB T B &P R PRI 07EAp oG of T ind one

dirédtadas asm&adallﬂart ﬁlﬁ@@ll@deﬁlﬁﬁl@ﬁro@ HER. 858 USh oM fixed tissue
electropherogran1MA th

correlati
e s g Sk S o aevels P iesbHera topmodimers than
MQrevedllsng each tissue section was m xed by gentle
pi peting and transferred to a CE plate for analysis on
an Applied Biosystens (Foster City, CA) nodel 3100
capillary el ectrophoresis instrunent. Fig. 15A shows
data from anal ysis of Herl-Herl honodi ners and
recept or -60 -



10

15

20

25

30

15 phosphorylation in sections fromfixed pellets of

breast adenocarci noma cell |ine, NMDA-MB-468 (ATCC
W@ewemsizeh no. HIB-132), prepared from either PCT/US2004/009715

non-stinul ated cells or cells stinmnulated wth 100 nM

EGF. Biotinylated anti-Her 1 nonoclonal antibody

(Labvision) at 2 g/nmL was use as the primary anti body

of tHe bﬂcesd}VWﬁ@at@fr@b englysisrof Hlerlallerd detmrotiimyeread rixepter

P B8 80,00 PSSR ORI, Y e

prpreed frqan plt}@onqmﬁamlaéﬂmellmplb@dmu(a@d twithsiOon] EGF. Iwg/ch:‘amrlg

prgﬁélw\%getegn 1 eanlgeséé’?@r P‘gﬁono % o 901'04%5 %ﬂné’y 3’({5%{%?/ G agd the

othér cOmBrigrantivifes] msatldnal erﬂiBBcSiyr(ﬁ 10 ngﬂ:h];) (bl fromUWnibaibieh)al order to

e O e AR B s s RbC Tt S b fgresses n Herl-
Héra Ihtuefopimm prpodsyibaiecte BAF, stifa@latiorSis g&aétéd’h@)ﬁxa& tifud® 9/ mL

Tho Tkt SOOI T gt er Dt PEHEUR e ABRPa St #10e D8 and

pt&slﬂloqdm&n $t eedonwibin IRABIIBIVE bilegst Aen6&@kdindny:Sall €5, IR,
ncr. ses

A R B s e TP L

mEasgrem&t‘&BOISﬁD&V]Blsﬂlai dbnﬁdh@ti’ﬁtamﬁ?d upSregulfifon ke Her1HEdr2 dimers and Her

nd .recepto tion I n sections
re?erp ooﬁwp FOSQ%’&Y Iy esp br@gﬁen@%ﬁb%¢ﬁcel | lines MCF-7
an d BgBFREShowsAlata fron aelyeRal Hantidh® bitasdit®atnd Seceptor

a r nsvvere used.at 30
PR Ra B SR fom Tyt P BRE eho ottt B s 7
preliawl\fag%lthbn’nohhnﬁlumayllddﬂl@elms&ﬁt\ﬂafeg witp 40 RESHWSY @n this example,

bll’éfp?% eXc% @ge%egﬁrg? %agtgoalg golqg glagqxl}lré@eel ln?alél%ég] é%ga(lm% ergthgr than
mlcl‘d’stc@e e]hdesll @themxide] the piotocdblBresdchitwdllly tif saire b2thatbedethatifg the

xed S urenents._c irmthat SKBR3
ST o b T Gl PR 2o M S B e due o
HRGanmulb/ﬁﬁ-l? dét&ltddsn fix@Dis¥a. 2004/ 091384

of - HIF1FaP3 HAR drBtT AP E SR R B G  BFOSPRB e B gipers i

settivns Gomifaadpdles b‘fMOFe'Iicemle Eilttet Sonodtintull86iSdr stimulated with 40 nM HRG.

AR S BRCSE o B e BRSPELT L B

prﬁ%l whsMollowebivi |bmg cam cdaae;‘st e TRiteR Bdreyl € raDidted G ahSieR Jetrieval

RN ST T TR T e

ang:lunttc)f P(%Hhr:sfdmmmﬂhﬂed&ls@m)xallymnafad@d to increase the

a i ch nDIecuI re he data
Chovi € bt Yokt AR BE TRV sb Al B5E, fBl ARG dier 52k o prers
allerxlpﬂl\&sts mﬁdsund uﬁuMmEGEbﬂm was n@hduesd m 8 c&%ﬁﬁﬁl@lcbamdwléu-eypaassay
. g | le %g ows.data fro Péfls of rl-Her2
R R G P aa? T RPLBE Compenah iR § Paleryr the bekin s
mdasaed tfoltesepfochﬁhﬂeefﬁ nofmalivieg SimeBfle0faich 3ONB aGRbdt réprédentative of

ey, P, B B S S
het&fﬁ:@smﬂbeﬂmﬁt’fﬁ)eﬁ MT'Hel ds@Ghdw FRLHAS ratioNSATIS K&Ieﬁﬁarfdflfer-Her.% to tubulin

TR s T ML ORI

Flg 15E shows data from anal ysis of Her2-Her3

het er odi mers and receptor phosphorylation in sections
fromfixed pellets of breast adenocarcinoma cell |ine,
MCF- 7,
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15 prepared fromeither non-stinulated cells or cells

stimulated with 40 nMHRG In this exanple, binding
w0 e@eYBBs and cl eavage reactions took place iPCT/UR®E4/009715

contai ning sections, rather than mcroscope slides.

O herwi se, the prot ocol was essentially the sane as

that for detecting the Herl-Her2 dimers. The data
Wahtogclbinetl is: ncr eases i n Her 2- Her 3 het er odi ner

expression due to HRG stinmulation is detected in

fixed tissue. 20 Fig. 15F shows data from anal ysis of
1.Her ZAHmtlE»dtméﬁmmﬂiimgedisfamuBIﬁ KphkenBsudiener Sorm p disease

chgl%gtten%erclﬁvzla eirraa exxlee(sj 181e(lf og% Sr amorew ﬁll%ﬁ}%f%ﬁ%&%!el‘t’tﬁ} omplexes, the

i mula
mah&hgondmsmlgthefsmpsﬁl 3K— Her 3 was essent | ally as
descri The, above f| Cc
ves PoRF P sbhn DAL E F R Ran Rh AL g e

suiaee recept ecnexieky ant [ gen retri evaI reagents. The dat a

ag%%qgm&%%?igafl%%{% agipurL arTDllrtJSf] o{‘rgcr & %%gn'l?\é\fn 1191 L rt?Iae}:lce n&pl%}/and

r e rrad:qmebhtieg diéftehas irythmmdsmtsgfenh thE[pgleilE@@lmms thdaspective
corres&)op nal %S In 53{'?omf z%er rg:{e?ég\fﬂéplt g tg?r%laer? € stz%tustt?f%ﬁa[hngt

Tubul i n vvas nmeasur ed | n a conventional sandw ch-type

5 ass i vage,. probe indi-ng . .

C o npaié%enr&ap"‘f (ﬁ' A ?I e u]arll sa dlslgase.].s ab(%lnger %ncp \!é/ﬂ]eg«%%g gdsl,% Paetlgnt sample
ishdixedgsuguaopkdafresn fisque rmmpialor aironlptiog egthelmbedlar enment

against a target representative of 30 total cell

nunber in a sanple, which may be required for
3.neas”ﬂlneemﬂhttdsof(ohirs anpkes saidtane oheore Fogeertlougaceetdeptor complexes
ar%%e?%?eﬁe ’&hg %{o ucfngv%ngga E}IHeg' lhﬁ rI 1?12%18(‘?11%%5 ﬁ%}r% I?Ie'ffﬁo%no%ngers Herl-
He3 eecnﬁalsdjmemelﬂetrg Hetréhecﬂptoy dnm:rd:’HBK—l?']léK30mp]dxdﬂdﬁ@2-ﬂ§ﬁ€complexes

[ US2

Her§ ]PI% copp e)ie%%iéei‘glsé]{ggmq%(e%?l#rg %?Igcgs gmgsa%{lax% Sﬁ—k@ corHiapqexes
HprathEmR rscwaoe dinegs, HeiGAGE- IR seppe dm@lna Hat et e cdpyor dimers,

C{‘”’iﬂf SSi 0
r ecep regeobhr ?hmers @Ie%jPI?&@( recmggr r(r:leorrsfp re:lrg ?bbF?ﬁgcegtgr dimers,
pOHer2nBa3 m'ceptgr dimereqi9bHe2iHez? pead¢pt@mimess m@ﬁéer&-ﬁeﬂrmwptor dlmers
E@IT R%?I%er?recégpqgr & mergqil,’@ R ?]Il? %er erleclze tof H{n{e{asc gnc{ ]:e&ﬁpvlﬁ—HerB receptor
each suc

d1mersr espondi ng am)unt in arefer ence sanpl e; and

correlating differences in the anounts fromthe

patient sanple and the respective 10 correspondi ng
4, am) uibessméthahofichén B efthercarmeh signidloee dromdrh Ertdl elasdace receptor
com et lélss’arga H&e 1ned% tthe s’tze X Tpe method of claim1l wherein

&‘ geiS " can and wherein said patient

S arrpinewdmg far ehehxaFdaitl losescnrencsaﬁpd @mph:xésrmmnttpassumprising a

sanpl e uatln epi t hel
clfr:raéfi‘{‘% 6)86 ?nawp%a C eaéla%&| elguecnp nsl%ﬁet& wgth ean eilzflec%ve grogn‘b% an%I o'ne or more
bisding moumctseptﬂdravmg mnd @nase maleeulgahgattadied thertottye cleavable

rou hono “%—lse

I agmgle 1o eculsa.}'_é3 F? t%ll_%' tlrblé‘l((:hél tc%ero&m?rsé lr%aglng chlge elparag Ton
clemcepitos; di ner s Her | - PI 3K conpl exes, Her 2- Pl 3K

conpl exes Pl. 3K npl exes Fle iQ;ofl

Her YEHE T the clea}vm)g grobe & @1 )y mdre lél“)d(lél% coml?_cfém P %l%._wf said one
ormeee Hbmondﬂax&r ®ith édeir@uéﬁaxﬂ;fk su&h e&pt the cldivimy jgpbe and the one or more
bu"zgmg com(%)'?)m%L ) s{)e%?fe c%ﬁ}p'gm&j LTRSS respective Her complexes and the cleavable
linkages of the one or more binding compounds are within the effective proximity of the

cleavage-inducing moiety so that molecular tags are released; and

-62 -



10

15

20

25

30

35

20 Herl| - PDGFR receptor diners, Her2-PDGFR receptor
di ners, Her 3-PDGFR receptor dieters, p95Her2-Her3
WO e@ep91384 di ners, p95Her 2- Her 2 recept or di nmer SPCT/US2004/009715
p95Her 2- Her| receptor dinmers, EG-RvIII-Herl receptor
dimers, EGFRvIII-Her2 receptor diners, and
EGFRvI Il -Her3 receptor dinmers. 25 4. The net hod of
cl ai #¥PH2kecandiideniofyoilg thsfrelsasedimoleeulartagstio det@mixi® thegprbsence or
ab’
Sg{g% 8o mggg% 4id BOPPLEY TS AR HDEH IR said patient
sagplepl exes a reagent pair conprising a cleaving probe
havi ng a cl eavage-inducing noiety with an effective
proximty, and one or nore binding conpounds each
3-havi i regteodmnt clyim & vimtlecaid @rtianaspenpdy is awf Gekd therestioplbyr said
frévefr iGAY @bl 30 |inkage, the nolecular tags of
di fferent blndlng conmpounds having different
separation characteristics; mxing the cleaving probe
¢.and Tltb%é?ﬂc% a%or&ﬁ%% Ji’é[lﬁgk ngmcﬁoﬁ?é?gﬁ ga'“:id hRlasE ?gtus Rl essBHseness
one nor e €s’ Wt atre 7%
ofeid B?attqiihlo trepfancal \@é\/@ tigepactibedmed t he one or nore
bi ndi ng conmpounds specifically bind to their
respectlve Her conpl exes and the cl eavabl e 35 |i nkages
7.0f tHhe regileodod clabn 6 wWhEmiisaig cansampi sshebsedaraen thie goup corsisting of
br@is{ c%ﬁée'r V(Rfalﬁ’d'n%hc!& tpYOS&{C ctaﬂgr aﬁ+ (%64‘ ﬁ CB]Q%IUCI ng rml et y
so that nolecular tags are’re eas 62 WO
2004/091384 PCT/ US2004/ 009715 separatlng and
8.1 denticfydan Jrbid: l\xﬁ@t%ﬁ%uﬁ%hf%&é B3O ltsgrfggtre%%g%&%mplexes
t he presence or absence or the anount o
arqpfieer MopBheisedimeny withed DG oegspor- conpl exes in said
patient sanple. 5 5. The nethod of claim4 wherein
said patient sanple is said fixed tissue sanple or
9.sai drhefmedasipf elaise 8 wheraimshid ondor 1dye heterotiowrsecestedie otndhe
gr&dp@oﬂﬁstfﬁg offHed! rPI%PQ@I%E%H? dﬁ@elrsd HngSﬁ?éﬁR ?Jnggt?pdlﬁl?r and Her3-
onsi veness sald patieldt totrea i %4
Iﬁgﬁcﬁﬁmﬁhgﬂﬁrug 10 7. The nethod of claim®6 mhereln
sald cancer is selected fromthe group consisting of
breast cancer, ovarian cancer, prostate cancer, and
10g 0| Jrheemestodod pleist 9 WhereiTiseid patichbrmple ig bead fixedl tinkve s@ipie or said
fr&a{ &s&nPle. MOre ErbB cell surface receptor conpl exes
15 are one or nore heterodiners with a PDGF receptor.
9. The method of claim8 wherein said one or nore
het S LN
. P PR e oy By AR S d DR hFe h R S BB by he
stegp pfer s, and Her 3- PDGFR receptor diners. 20 10. The
met I})Q(S’Vl(ﬂflg ﬁ)ll‘ @éo@o? fa%&{e%'r Hw%%e%r&lﬂkér?g E‘eaé%&neconﬁ)rgﬁé 9 cleavmg

fixed tissue sanple or sail rozen tis
probe having a cleavage—mducmg moiety with an effective proximity, and one or more binding

compounds each having one or more molecular tags attached thereto by a cleavable linkage, the
molecular tags of different binding compounds having different separation characteristics;

mixing the cleaving probe and the one or more binding compounds for each of said one
or more heterodimers with said patient sample such that the cleaving probe and the one or more
binding compounds specifically bind to their respective heterodimers and the cleavable linkages
of the one or more binding compounds are within the effective proximity of the cleavage-
inducing moiety so that molecular tags are released; and

separating and identifying the released molecular tags to determine the presence or

absence or the amount of said one or more heterodimers in said patient sample.
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11. The nmethod of claim 10 wherein said one or nore

heterodi mers are determ ned by the 25 steps of:
w@eanvioghisgy for each of said one or nore heter ORBCTESROH009715

reagent pair conprising a cleaving probe having a

cl eavage-i nducing noiety with an effective proximty,

and one or nore binding conpounds each having one or
1hor eTheohebad ageorting to daitma 8 d0,tonét whereinysaid diskaaisabheer or wherein
sa d cﬁé%@&% a*%?atemlkﬁ%u#%anﬁ &%tl@éong{tlo}; erent binding

conpounds having d eren Separati on characteristics;

30 m xi ng the cl eaving probe and the one or nore
E DI85 consisti

het er | mer s%ﬁ?ﬁ 1 %gg %\d g@%%% Ee]gtaisfﬁc B¢ BQFP popgisting of
h@%é%mﬁﬁgﬂﬁm@ben@ndmdB@ﬂ@ﬁen@r more bindi ng conpounds

specifically bind to their respective heterodi ners and

the cl eavabl e |inkages of the one or nore binding
14 o npbhermaishaalrod clain bivwhetelnesaidfphtiant samplqis o Xixed ﬂlSﬂutﬂfanﬁ:)]&end wherein
L SRRSO DA Rl o8 OB L B AL LS i e
Herataspigedimas| selceubchfrom dgsraup CdIEISSIlg‘mﬁéelt-lhbrlp Heﬂeﬁﬁﬁ&, Hour1-Her4,
HAPSRAC feQl5y f said one or nore heterodiners

in sai gle at %rgﬁinaimgm o 63" WD 2004/ 001384

PCT/USZOO4/009715 12. The met hod accordi ng to cIainB
158 rhe Hbth ' '

o DAoL RSB ol SRR AR

the $tepsefti ¢ condition. 13. The nethod of claim 12 mhereln

sa| GARGE ForloS: 1St N

pr oo for A R e e Al B APAED 38 i o

ClePﬁ@g Probh bevingf a Qéabgeriddusfrgmatiety with dn p@ttmtuemmo&almj andiose @ more
bllﬁdlﬁ%e!%n‘ﬁ)b JE &%@%h& 0] n%eeﬁlglle&lar‘?%' %ﬂ%ﬁgf‘cﬁ? ?to ba/ rafcleavable

cancer 'and wher el n° sai d one of ace
linkegeeihe oleculappgsad diffrent bibling caeptdshadingdifrentdepatted
chiaOPRdiBe group consisting of Hen -Her 1, Herl-Hers3,

Her1-Hero, 10 Her2-Her2, Her3-Her4, and Her 4- Her 4.
15. Mg e diesvling probk andthd dnev etoes rindiag chngmoends rfonnacleof said one
di . r e ste

or El?)gev I{Iﬁl ng @fo ?ﬂigac ith s?{dg) egxtt garr]@'l«{]s%gh m%%(te th%_% cavin é}%(?t%e And the one or
mefp hding gompaugdsrpepidally by their regp%ztlvelﬂercréoeatw ahglelp raodthe
clé&@%’hﬂ%k%eg lo?ﬁ 3eEs IH(QQ Blln{i]lgg g\xds\%ré Qlthln theef {%fe ghve Hroxn‘mty of

proxi mt one or nore oun
theheleavers- lmiwmgrmmﬁy &0 thaf re@c.nuhlr tagags rcactatsab st t h e r et o by

a cl f.di.fferent

b1 il P nd L IFRE ek 165 TR AL Plagh BB Pl ol (RSB, o
abggiegr ardhecanionni ef said e pmgpere Her reeptv dmtg:rsplnebé ﬁactﬂtls‘smample

or nore binding conpounds for each of said one 20 or

nore Her receptor diners with said patient sanple such
16t hatA mhhod D%ﬁ&ﬁtbﬁ@ amatjtré fatrdatinkhet of p earger wittoore o inock BrhB-dimer-

&3ﬂ98¥ o their respective Her
recep or géﬁggg&gﬁg h%g%%gdéable | i nkages of the one

or rivlatingp nefientsaopirponhidngammeendellh frnmtalpatnaft fective

pro )ﬂlég%l}rﬁll g erectltyhl?thg &)&%ﬁ?ﬁ%&ier}g lﬂ%'oﬁ]rg oEmac nseoor %l’l%l‘@ ErbB cell

nol ecul ar "tags~ are ease separa |n
suifage pceiftgr digetshe rel eased nol ecul ar tags to deternlne

the c%ﬁﬁﬁ@%gch%ﬁch amount to its corresponding amount from a reference sample; and

selecting the patient for treatment with one or more ErbB dimer-acting drugs whenever
an amount of one or more cell surface receptor dimers from the patient sample exceeds the

respective corresponding amount from the reference sample.
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25 absence or the anmount of said one or nore Her

receptor dinmers in said fixed tissue sanple. 16. A
woreiohooi3ed sel ecting a patient for treatnent 0OPCHUS2004/009715

cancer with one or nore ErbB-diner- acting drugs, the

rret hod conprising the steps of. isolating a patient

anpl e containing cancer cells froma patient; 30

1?nsas R Hefhes ¢felaim 6 pherepisaid ppiicahsamplatp h &xedtisawrsampleod frozen
tigachnple, aNGcRhIMLEndELDBEE! | surface receptor

di mers; conparing each such ampbunt to its

correspondl ng anount froma reference sanple; and

18el ethd NEhddSE cReth 1 Whedsaiti 0SS E@l@&fﬂeg&eﬁﬂﬁd@m@r Bfafhs 2 Herl

Er bB di ner-acting drugs whenever an anouht of one or

repgis apdidd digerastiae fue apElsetedfrom the srouprpontigingaf iGetusimab
(Eiﬁﬂﬁ TrRNCERAYHEREPEY, Hﬁ? ?ﬁl‘éltabm Q@ RE qg%g&ﬁﬁﬁ%@ (Iressa),

t he reference sanple 2004/ 0
Oﬁ"f’l’/“tﬁ@?@@&) K9 ¥a%s G"iﬁ”%@ﬁ%’l%@@ﬁ%@él%&%ﬁer ei n
said patient sanple is a fixed tissue sanple, a frozen

tissue sanple, or circulating epithelial cells. 18.
19he FRAREePISH clejm hivhereipseid EroB eellisurfae rReptet dimstis fdated from

thé g&ﬁp&&glstﬂigrﬂ? ‘He?lQﬁEﬂ' ﬁérl @Ieﬁs rHlerl ﬁerfi &Py and said
dimer-acting drug 1s selectéd fromthe group
consisting of Cetuximab (Erbitux), Trastuzumab

He ’ a 1 1 I S CEe I 1S selecte om
L PR TS P e M s

thesgivpeppgisting of HedsHerbydert 6lor3, Had-Hwb 72000. 19. The
nmet hod of claim 18 wherein said ErbB cell surface
rece tor diner is selected from 10 the group
21 onsthstpeipdof clpn 2Q wpgrein said ErbBrst surfade rdcepierr dmer is Herl-Herl.
Herl -Her4. 20. The nmethod of claim 19 wherein said
ErbB cell surface receptor dinmer is selected from the
221 oulhecrstor of plaign B whesein s3ig patientgample g Bxediese-satapld and wherein

saﬂd@r@ﬂ dlm-Eh-ﬁctfﬁE tdh%@el@f:te@ fr@th @ﬁe%@oﬁmgﬁs%tlﬂg %@ 'nggg[npaﬁéﬁlﬁ tjéfc) ABX-

surface rece@?{? dimer i1s Hen -
EG, MIP3i4f ZP- 8@?%53)39%77&6{??@%) mlnhﬁ@ GVWE572016, £&d 033, EKB-
s56bi mawensaypbe and wherein said ErbB dinmer-acting drug

selected fromthe group consisting of Cetuximab
* (Erbitux), ABX- EG-, MDX-447, ZD-1839 (Iressa),

OSl-774 (Tarceva), PKI 166, GA572016, Cl-1033, EKB- 20

569, and ENMD 72000. 23. The nethod according to clains
231, Ty methgd agegrdingyo clagms Uy 1318, 9eP®2h, o 42 whewi seid omppemore
ErbB b8 wethde r&éb&%ﬁaefsea?@&gté?ﬁnrga PR s@hE fdeterm ned by

the steps of. 25 providing for” eac ? sai d one or

mor SRR fopFach efsadens OF BeEibP cell susiaes racapton diorers quaigent pair

FOAINd 50882 prdbe AWifda REARS 1
com)l etgy Wi th n%fgn ef 1c ?ve pgeolx%&%(ﬁetgm\éﬂgﬁédﬁqgg&kl% and
Ong) PIHEPTR Bmékﬁlﬂ'ﬁ@}m?fd@d%%h haying ang oomeregrol¢rniap tagpatached drereto by a
1% 131 ACHME tholBRILSh e dPYifR:
° nol ecul agr% tagg of di %f er En{engii)lﬁg?{%gdn(gpg %‘%ﬁ%g‘g ﬁ%@%ﬁtgseparahon
chifpfierisiieht separati on characteristics; 30 mxing the

cl ef‘ﬁ’ﬁklﬁ% tHe %Qgﬁngﬁ@bé 081 A& QF iR b@nﬂ%’}%h@ r@gg&g%yﬁd& said one

for eac said one or nore Erb
or peEedib Pelbﬁurfeqege%moh digngrsivigeseidenatiens savmilesush 8t thheleavinpprobe

an@ 18 3Nd HGnd?E BiEing compounds specifically bind to their respective ErbB cell surface

receptor dimers and the cleavable linkages of the one or more binding compounds are within the

effective proximity of the cleavage-inducing moiety so that molecular tags are released; and
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and the one or nore binding conpounds specifically

bind to their respective ErbB cell surface receptor
walremensi3sand t he cl eavabl e |i nkages of the one PCT/DB2084/009715

bi ndi ng conmpounds are within the effective proximty

of the cl eavage-inducing noiety so that nol ecul ar tags

are rel eased; and -65 WO 2004/ 091384 PCT/ US2004/ 009715

Sepaseatmtig aad diendiying itheyrelagsed hmler:elhreta@ed daahmwhaprezteagesor
abtsgr}cg ‘8% %Ee Q%gcr)]uent% Gidd, gér o 12 Eolé% Ce Scl:lr}gce érgceBEoE)?lmgrs i\ Faéd g)ﬁed tissue
sagmled fi xed tissue sanple. 5 24. A nethod of

determining a cancer status of a patient suffering

froma cancer characterized by aberrant expression of
2ne Amatedef EtoBuioed 4 cawerrfsans of epaphiouifetntexesncdrhe

chgeatc{énze;(d%g’nggr:ra%{ r}g%re‘gsﬁ?e)nu%tong Pr m(()irg %Eb?c%llﬁgg%d Irgng}?tér Aégr%)%xes the
nm@bdmnmmmhgdmsmemabtor conpl exes; 10 conparing each

such_anount ..to,its correspondi n n arefe
Sampre =R ek ST P LR o o B PR

mﬁ&anﬁ&mmrpamﬂemt sanple and the respectlve
Corr&s %Inld ngh S nﬁ%r%%l? t 10 Snc!o%ree ! f eg enc m nigre ce {é and
dlseasé) SERTUS Y it en mﬁ@? P 8 a Y SAE ST ﬁ%?@
Er bBecarelating dmfféan@:s nethe mhmmtsdmmt}e )petsanasampmhé dteaekpatiom
roup ¢ i sting of Her
cndiign BRI S s Mdhos Bhise o B P ORUH e paiens. s
conpivherels saitHemeor BHE: EbBplck xefice tdeerBor ShiGpleoaypleexiested from the

N T
SHE cepplaresdilar2SEC cohiphﬁesPHEH;FSHCémmﬂlﬂms (HieritelGEF- 1R receptor dimers,
ng-I(%F Qggceg{gae%%t erg I@% rﬁ{ rep FﬁlmersF@eﬁgﬁéﬁgr%t?r dimers,

recepto GrmsTs
Hcréd)é}ﬁﬁﬂ’ redaptm daper EEOERVEDGERexctptoratiegt, qx95H¢rWHeﬁS, receptor dimers,

p9r§eg§re I%Ierb re&eptgr d[lr%gr %b%ergfﬁgf reb?pnorghrg?rs %ﬁlgﬁ aﬁ%ceg oF]dlmers
E@ER'dIIdi{emm@twrshraers; and EGFRI- &8 reeptoisdmerspat i ent

sanple is a fixed tissue sanple, a frozen tissue

sanple, or circulating epithelial cells. 26. The
25ret hoiee rodthe] clichnin? 34 wharigisaid daedse 6fa camdedar@ineheadin smid g@atient sample
is fb <I:3d t(l:sesllle! sl f & gze¥1 ISSUQ L orple %rS m?c% ne%( egehai e

de ern1ne§nﬁ *The ot pr oVi n%l¥ %éﬁ‘of said

one or nore ErbB ceII surface receptor conpl exes a

ea | pr ob

6(r: I eg@égneleﬂl?on dt uf ¢ %ﬁ%@%%vl ety ea‘:ht(ﬁ i an e?g?ré%otr? @%’ B3 (5?(1?%0? fpeeptor
cqmmwxan&edﬁanmmﬂbpﬂmdkpgoﬁonpounds each haV|ng one or
mor e molecylar to?'gal aldached %b%e eﬁ fsur;aég {ec%)t%' (glcnﬁlglaxes a reagent

%rowdm or eac 11 one qQr more E
i nk ecu ags o

pwammpumiga tieamngg)rmeﬂlﬁengmble%g@mpanm m«maty with an effective proximity,
aracter StICS e.cl eaving pr n

angir ne O TOTE . mgmﬁ com Or]'f%%su% Sﬁ%wnrg oRg 81hmgrfe zecalarbﬁ%s at%l?heg nhereto by

a ¢lenveblENBec el mdenutaatags oEdiffptabirdogrpbar@sdyhdvingsiifaent

%@Hanc%magaség;such that the cleaving probe and the

I'hdi ng conpounds specifically bind to

t hei mixiresjedtaving pkobb Bndtak bne or more binding compounds for each of said one
or more ErbB cell surface receptor complexes with said patient sample such that the cleaving
probe and the one or more binding compounds specifically bind to their respective ErbB cell
surface receptor complexes and the cleavable linkages of the one or more binding compounds are
within the effective proximity of the cleavage-inducing moiety so that molecular tags are

released; and
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surface receptor conplexes and the cl eavabl e |inkages
of the one or nore binding conpounds are 35 within the

we@bdogn9izse proximty of the cl eavage-i nduci ng POI/ES2006@9715

that nolecular tags are released; and -66 WO

2004/ 091384 PCT/ US2004/ 009715 separating and
identifying the rel eased nol ecul ar tags to determ ne

t he presepcadodengfysgricaclorsed nolecamtenings tofleteraiind thegressnce or

abrs(g{clg elEt?qQ ?mguenlt f ssa}ﬁgorgg g? mﬁf%%?% ?% guoflqge (S gt%r cqu%?/)\%g n sa1d patient

Samled pat i ent sarrpl e is said fixed tissue sanple or
said frozen tissue sanple. 28. The nethod accordi ng
to clainms 24, 25, 26, or 27 wherein said cancer status
2h.s T@p@h@d ofetris 86 phersiaisald patienesunpleos taidAtadentuewarie ar said
& egﬁgsugga | ng drug. 10 29. The nethod of claim 28
erern szfd cancer is selected fromthe group
consi sting of breast cancer, ovarian cancer, prost ate
anc C r met ho
23N BhemAh SOLLEE Yt 309820,y OB LR cpon
regpodsizaassef iﬁd pdtmnﬁotrearunzx&dmh)ﬂ ctmhexracang drexpr essi on of
one or nore ErbB cell surface receptor conpl exes, the
met hod conprising the steps of: nmeasuring directly in
2% paTheermth(xhcrfpla@rn a8 whereinstid ofnceais kelgteddiven the gropp eonsastiy of
o Lone AL S PN CRPLAN ER0 AMRRILNO each such
anount to Its-correspon it “I'ef erence
sanple; 20 correl at| ng di ffer ences in the anount s
ro el
0 o AR AR e S I A RIPET Erom e dispae
chdiasterze bytabertamt ¢xipeespat afent or raord BribRecodli snrfaa crdweprbr ®a1pdaxes the
Il surface receptor conplexes are
mgtﬂﬁde(?ompﬁ%g 1gseﬁéﬁsteps of : providing for each of
sai dmesserigy direotlyein Brpbi:nt siniplesanrdrmost af eedapif one @ ompé Evb8scell
re tissue indicators a reagent pair
SU%QHQ&?O?COH%&@T ersl’gw ng probe having a cl eavage-i nduci ng
noi e¢0]npmmg1eaah sueh motrit weityooripondiyg armukt mrmeefelrenmample
bi ndj : [ ul a
tagsé a?ggglgtlé{%ﬁées griatﬁg 19(%15& g?oé'lg @'lg ?tleen san‘iP?e an h[e respectlve
compb@odihgrmowngsiranf the rdférencenemplbiontie (ﬁgeasmmmjhdsatihm:yandg
dl f fa\\%fleﬁgi% 6%21%? (& & !()]r? %g&%r%%fgr% lll gurfac%fece& & Icgrg%lexes are dietermmed
b}f‘rbcstazsdﬁ of sai d one 30 or nore ErbB ceII surface
\rMef ﬁ}pr%%dgg ?%féﬁ&xﬁ‘ialﬁ‘ nﬁie (ﬁrrll?org E}I‘]])%D(ﬁﬁ tSlEIifaﬁg K pé(%\?::oﬁlalte)gers%gd one or
mene distul cmdm@rm remn‘epam coapngngOcipruzgdsols mevang a c:ledvlage-mducmg
m?l;eﬁ%&él{ghgag egi{g&lvrﬁ 81[0%%9%,0 ]c;lndm%lfz t(gf?l gr%énsi’ncﬁqg co%gggun%s eac}{ %avmg one or
movie infmilevulhe gedftadet itheest@byox ¢ledvalie hﬁkaghehe molecular tags of different

biﬁ&iﬁ%&%ﬁ%ﬁﬁcﬂ%ﬁ\g’lhggiffrg}%htes%garagntcﬁa%gct rlsllcesCUI ar tags are
released; an

mixing the cleaving probe and the one or more binding compounds for each of said one
or more ErbB cell surface receptor complexes and one or more tissue indicators with said patient
sample such that the cleaving probe and the one or more binding compounds specifically bind to
their respective targets and the cleavable linkages of the one or more binding compounds are
within the effective proximity of the cleavage-inducing moiety so that molecular tags are

released; and
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-67 WO 2004/ 091384 PCT/ US2004/ 009715 separating and
identifying the rel eased nol ecul ar tags to determ ne
wWo b@4fp9Bs8ence or absence or the anount of sai dPOTESIN4/009715
nore ErbB cell surface receptor conplexes in said
patient sanple. 5 31. The nethod of claim 30 wherein
said disease is a cancer and wherein said patient
S amsmarati'ns arad ifléntididng the salpasesiangléaular tags fosleterming the greesence or
I j | I i :
o3RRS sloyfl 8l Bl BB BTN B Gror it i said patien
sam}ﬁspon& veness of said patient to treatnent with a
di mer-acting drug. 10 33. The method of claim31
wherein said cancer is selected fromthe group
31condihs meﬁlg»d of claipr Basltcraastbdiseasyiar canccad ceremprid griangsample
Q e of claim
s £ BRER REEERSle SBPESh b SRR 2 ot or
conpl exes 15 are selected fromthe group consisting
of rl - Herl [
32Her g'ﬁxfs énggqlg) 8? (t:l mrxgﬁegﬁsagﬁs%bﬁ%bsﬁﬁ%sggt o[?d glgén%ss cﬁ'@&lh patient to
tre&lereht-vﬁtlﬁa'@inmrfmtlﬁxéslg Her 2- Pl 3K conpl exes, Her 3-PI 3K
conpl exes, Herl -SHC conpl exes, Her 2-SHC conpl exes,
Her 3- SHC conpl exes, Herl-1G- 1R receptor diners,
33Her Mk @ethbR of deiepd lowhemlmécanm i3seleced iarr’fb,fc@mRﬁonSIStmg of

L T e

p95Her 2- Her 2 receptor dirners, EGFRvlI-Herl receptor
34d| ﬁelrhg go?‘%%‘g 1I \\l}f\l}] §al({ SRR LR EI%B'E@IE %fagéﬁgé}?or c?mplexes
ere B cel

in said one or nore |
arsssgltettad ﬁoméhfegmun copgistipigek Her1-Iar b henddimere. dHdr?-blar2t homodimers, Herl-

He?rfyé %ﬁ%&&gﬁﬁ& tﬁe?ﬂlél%]h v\%’ééor (H:n%}s 1385@1'315@6 Iex%é glPI-ERIecomplexes

el n said one or re Er
He#PBEowmpbxeyp Horl -Pdtpireplexss, Heak-RHgtcomplgxas, derd-SHEr @mplexes,

H&T_ﬁ ? g&gl% (ﬁﬁﬁe}seﬁég {@ﬁ qR%ce o} !ﬁﬁlr rsplll% 18F- lﬁ'_l]g(:ept%z dimers,

al'm vvherel sal'd tancer is sefecte
Hdrt-8PGFRecgpougineonBerS A Rofkcep80 diyess Sker3eRIPEBR receptor dimers,
[ r . YoloTo) Wo'c . "
P AR G B A At D L RNIRBR A o recepror
dipersi ent sanple is said fixed tissue sanple or said
frozen tissue sanple. -68 WO 2004/ 091384
PCT/ US2004/ 009715 39. A nethod of determining a
35¢c ancle netitaidies clofm 3¢ wheréin said onef dr erarqErbBreoisunfaeairseepior complexes
[ one or nore
o R G B oA SR AR TR A 2 ot hod
conprising the steps o neasuring directly in a patient

6S anpi'h% AR ldﬂ&n Qf wﬁeiqe(é;ig g@& o ¢ nf¥re ﬂﬁ’)ﬁ%eﬁ&gﬁcg%@ptm%omplexes

urface receptor ;
each at least one HerZ receptor and at least one of either PI3K or SHC.

37. The method of claim 31 wherein said cancer is selected from the group consisting of

breast cancer, ovarian cancer, prostate cancer, and colorectal cancer.

38. The method of claim 31 wherein said patient sample is said fixed tissue sample or said

frozen tissue sample.
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conparing each such amount to its correspondi ng anount
in a reference sanple; <correlating differences in the
w@ewynessd rom t he patient sanple and the respeRCT/U82004/009715
correspondi ng ambunts fromthe reference sanple to the
di sease status the patient; and wherein said one or
nore ErbB cell surface receptor conpl exes each
3% ONPAinSthod ofi@étermifng Qﬁaﬁhb&rafatlﬁ Rela pAtichtruffaGey ftdih ﬁEancer

adapt.or, . np] ecul e. aim 1 where
B RN R O T T BT ot L e
n&&&ﬁuﬁmﬁ@m@ﬂeswgﬁoﬂlrculatlng epithelial cells. 15 41.

The net hod aim 40 wherein each .of _said one

o i iep P B g et F AT e R S D B frnor Kb el
suateeciptve doipledele steps of: providing for each of said

one or nore bB.cell surface r $ﬁ§tor conpl Xes

r eagEPATRRTAEN SR FPOWRt I IS CONPRO Ry BrEHE HE ’feﬁ‘{f s&mple
cl Samganhgldﬂﬂieteﬁ@:s Iﬁgﬂh&hMOMdtd for@gle @ﬁﬁaﬁﬁimh 4 @bl rB3pktive
and one or nore bin oun ac avi one or
CORSTRONSIBE BECHTE RS THPPRERBUPE HoPe Loy 98 B RTEEG Al e
| [ nkﬂg@emts&i& oﬁﬁ)élﬁﬁdté 8ibB @g Surﬁafce thcédt@rcompleldsraii@mprise a Her
qg ds. havb@g ffer separation
“%ﬂ% @?WE?? d Pﬂﬂof%ﬁfcleaving probe and the one
or nore binding conpounds for each of said one or
re_ErbB c surf e recept.or co XES with sa
ot B PG R T SR SR & OB S e frozen
tiRikEsaiplelT® dircllbiid epghatiangatisinds speci f| cal ly bind to
their respective ErbB cell 25 surface receptor

conpl exes and the cl eavabl e |i nkages of the one or
4ITO r eThy methatiDofChAm a0 Rdsrereach ofishibliofle driigore EftCdell\é@rface receptor

X|n1t of t eava |ndu0|ng noi ety so that
%@%?8 tProae nghsﬁﬁﬁggs and separating and
I denprofiding@ortdach sfahidaseok mb el @il stir@ys rdc@ptdﬂioﬁip[éixéb&a reagent
the pr.esence or alf ence o% thergnnunt of s
Pyl

e or . .
DB R G e (oI BEE 8 sptay EOT BREy T Shgtfein® proximity,
armainb 8fifhore 391d&fgrﬂain90un42 eacll hgvitgedna gd mofe rBdledultr ﬂa&s sipekied thereto by
tient. sa is s xed tissue sa

A AN gl o
separatiiesheriadtersdticd cancer is selected fromthe group

consi sting of . breast cer, ovari cancer rostate.

C omoponele Arayim e areand B RE00r 0 8 Bioae 50000 B EsReh of Sid one
oot BB /sBRE ﬁeptéﬁco\ll‘:qﬁl‘bﬁemtﬁwm paﬁé)ﬁ sahhplgsuch t}ﬁlt ik BBaving

3 er or or e

39, 40, 41,
prt?gff ‘fnﬁélﬁf’r‘?nﬁé’émf’@cbé‘ﬂﬂlr&co&? éﬁ%%l%l %5' fo thed TSSrPG?PtYF ErbB cell
sﬁ:ﬁﬁ)ﬂe@p&ﬁ c&ﬁ[ble;lﬁfts efld the Om%hle llgke{gb@of(tmtﬁieﬁt indg tdding compounds are
K. co exes r2-Pl Her. 3- Pl 3K
e B e R g et s M St T g e
mhakazﬁuc conpl exes, | GF-1R-PI3K conplexes | GF-1R- SHC
conplexes L 3 and P
c oo ERBRE 378 on AT O SO g O S e presence o
absBrRe ot fhe 8iabkht 6AIEEIne B AoteFrbB cdl EFAdtSEILARE SEndéxes il sélid patient

patient to treatnent with a diner-acting drug.
sample.

42. The method of claim 41 wherein said patient sample is said fixed tissue sample or said

frozen tissue sample.

43, The method of claim 42 wherein said cancer is selected from the group consisting of

breast cancer, ovarian cancer, prostate cancer, and colorectal cancer.
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44, The method according to claims 39, 40, 41, 42, or 43 wherein said one or more ErbB
cell surface receptor complexes include one or more complexes selected from the group
consisting of Her1-PI3K complexes, Her2-PI3K. complexes, Her3-PI3K complexes, Her1-SHC
complexes, Her2-SHC complexes, Her3-SHC complexes, IGF-1R-PI3K complexes, IGF-1R-
SHC complexes, PDGFR-PI3K complexes, and PDGFR-SHC complexes.

45. The method according to claim 44 wherein said cancer status is responsiveness of said

patient to treatment with a dimer-acting drug.

-70 -



