WO 03/ 076649 PCT/ US03/ 06806 MUILTI PLEX ANALYSI S USI NG MEMBRANE- BOUND

SENSI TI ZERS 5 Cross-Reference to Rel ated Applications and Patents This
appl i cat iwo osloaiens priority from U S. provisional applicatcanso8essos No.

60/ 361,975 filed 5 March 2002 and Ser. No. 60/440,838 filed 17 January
2003, which applications are incorporated herein by reference in their
entirety. 10 Field of the Invention This invention relates to nmethods and
conposi tions for detecting and/or measuring one or nore anal ytes enbedded
in or associ gted. W QINRAOG WENTI ON 15 Many
cruci al bi ol 69 ul ar

menbr anes |nclud|ng recept or ollgonerlzatlon endocyt05|s | i gand-r ecept or
bi ndisng, phosphorylation and de-phosphorylation of membrane proteins,

fol ding and transport 135s-REgetent l%lpc PA gat%n?ﬁ Ph¥ents viral invasion,

i nmune reactions, and:—s—o—orr—%&ﬁumgmﬁpg—rn—m]@n—p‘r‘ﬁ esses can have
profound effects t al,
Bem " onco 1S sEpRioR a9/ Bin D3Eb YRR REARE scron oD S 2
3261- 32ﬂ[&d6m&) 20020t $en.eNd. 6&d40,FSrfilekEinfphwry 2093 swlreh @ph@as@sa,re such as
cancer, . rel at{egﬂsm %gre renclel? eg lrglgggg,l fied between di sease states and

aberrangllc% o o es, e.g. Yarden, Oncology, 61: Suppl. 2:

1-13 62001) OJyang et al, La@ﬁﬁoft%?v%n& 291- 1592 (1999),; and the like.
Because of such observatlons en a great deal of interest and
research in fThe 1rweﬂ1tioulr@1atesatnmeﬂvﬂsemdlcampmtméggé@ﬁe@mg ey readauripg opgit er f aces

t hat reI Nat ure Revi ews Drug

Di scovery,%fggﬁgg?%%gde?%%%gsocﬁ)gWltg%‘g n(?J]f’@l'nr%génds i n Pharnaceuti cal

Sci ences, 22: 132-140 (2001); Seynour, Current Drug Targets, 2: 117-133
(2001) . However, studyi ng 55 f5E RRSERERIN chal I engi ng since they
are often characterl zed g com_]li_emre‘r‘actl on of many nol ecul ar
conpbhent s, ¥lagy ciGoipkdiiologicaSproessens t@? ikace ip-of adjgpigo pellulas mgmbrang | Sci ence,
284: 921n%ﬁ1d1%g %%ﬁglg(}l othdriZBEch Q%E&t%fsgg?a% ?gceﬁtla%m@}né Bh(gsphﬁ}gl%&taﬁﬂd' ng of
such conpl ex~phe 2 requires proach in which "gl obal"
measur efephosplardativadé mafmbrane m@mé,rfalding ap‘éﬁ%@?%@ﬁ“@ﬁb’ syntgesiged pro&sy et al |
Annu. fal in gé%lmlﬁﬁlu&%chgﬁnﬁ{d 50 oft. hﬁﬁéﬁﬁ&% ih @8 Plocesttlican ARBLRAGIGhas
becone feasi or some phenonena, suc gene expression in sinple

or gani s afectstreras orgapigm Srhealﬁl@aé diseaseete. Bnnedt b1, Seypin] Qrogh, 296 Sugst 14)e§‘<f’pr essed
genes, i L L r ﬁgﬂj@ Qe €.9g. Nature
Gene ?cg @%%I’ glﬂn%ﬁ:d}l %ﬂ@&%?ﬁg?ﬁo&ﬁ%ﬁb%ﬁ{eg%%zﬁ&e&l WD 03/ 076649

PCT/ USO8is@8808:ch m«mrrelati(mshlmhm b@h&?@%@@ew@%ﬁlsﬁﬁ s3teprfafl transduction
pat hway eﬁgﬁim tnti'ﬁlrem 1'1181'3&11es”§ 'Yaatr&g @ﬂc%ﬁ)% %SSuptphétl ﬂﬁmbMeOﬁﬂﬁg

i nter ac?b 1on of several to nman ens rotelns,
et al, Lancet, 353: 1591-1592 (1999); and the like. Because of such observatlons there has been

a great deal of interest and research in the cellular and molecular processes at membrane

25 interfaces that relate to disease states, €.g. George et al, Nature Reviews Drug Discovery, 1: 808-
820 (2002); Howard et al, Trends in Pharmaceutical Sciences, 22: 132-140 (2001); Seymour,
Current Drug Targets, 2: 117-133 (2001). However, studying such processes has been
challenging since they are often characterized by a highly complex interaction of many
molecular components, e.g. Gutkind, Science STKE: 1-13 (2000); Weng et al, Science, 284: 92-

30 96 (1999). It has been suggested that a full understanding of such complex phenomena requires
a systems approach in which “global” measurements are made after systematic perturbations,
e.g. Ideker et al, Annu. Rev. Genomics Hum. Genet., 2: 343-372 (2001). This approach has
become feasible for some phenomena, such as gene expression in simple organisms where
routine measurement of all, or large sets of, expressed genes is possible through the use of

35 microarray technology, e.g. Nature Genetics Supplement, 32: 465-552 (December, 2002).
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conpar abl e technol ogy is avail able for making gl obal or systemw de
nmeasurenents. In view of the above, the availability of a convenient and
cost ef f ewDIOB@7d¢6echni que for 5 measuring the presence or ZOTAISOB0EB6
guantities of nultiple nenbrane-associ ated anal ytes, such as cell surface
receptors, in a single assay reaction would advance the art in many fields
wher e uch as r com ggﬁ B é.ncluding
life scﬁ%vﬁ%veerr%ro erg%%l%%%d&gg% S? ggtgarnlcs: 3?"% %%dgﬁa{c%g rrﬁé di scovery,
ani mal madlatpd protesss) thatgevolvatie ithrectidniod scve! Sumams teps ofpretsias,mavent i on The

Pr esent I mérea eltgn 013%351 &acf‘lglﬁgfotr%aﬁﬁ%?ﬁgﬁ of teﬁqo\g}agﬁ‘legéu nB{sor det erm ni ng

t he pres nce,” apsen and/ or ano ne or nore menbrane-associ at ed
anal ytes in Ianaavrpf the abqve tlamvdi@éﬂucd amionveniehianid gost piféctive tephingadie ey conpounds
derivatized .with releas el ected
rerbr anEESUe PP e S e SRR gt fiic BBESC Sl thlhel SuchE

rel easesk aab@mf@etacv;adms omasnﬁgle hssmgmomoelmaé@,ncmﬁle &Emsnétnwilelds whemchored in
t he sane rane t. : el eased

mol ecul %{mg?naeﬁssure 63% 3 ebewn@f l%{mieasnagbg%?p%ﬁh&f%%%%‘ﬁ&g %geg‘%é‘{ on and

det ect i ondich agseartleandsiidgosstics, drug dsccazslp'emlmaltahép]aménmdemmdithﬂdimdes a net hod
for determning receptor-specific binding of a nolecule, such as a soluble
protein, peptide, or other organic nolecule, such as a drug 20 candi date
nol etul e. In one enbodi nent , &umh@mei:@m@peci fic nolecules are o
derivatized resen{emge ?@n 1s?i1r ed% dsta%g%orim&ﬁftloﬂsr for ﬁe%rﬁfﬁﬁ h@f ter binding
to a cell surf@e recep an ac |va Ion eavage noi eties, or

sensi t i pesenge, abretney mil/qr ambtkn@ &oné ergeormewIbaneasshaitedroaltes inendsoutlemdnt |
underivatized r | bh1eShiiAGE cept ors
after mﬁccowa%cﬁf %ﬁgeﬁ%¥?§81§% ng CQB%&%%%J% gmazr%eiwg%ggcgga haat speci[ %?ecal |y bind
to the emdlépallydnncttedelccé@emndxrarspe&omhkd arpdlytesphfter whish thehealecular egeaapl exes

Wi th)gelde SUnbacs i BEHRE B, HiGeRls n&'sagltﬁgmmﬂe% iR sarfiEhbRhhZRd W th
rel easaﬁ ot ecul fat are rel ease on activation of cleavage

noi et i ethe me@mr@aa&owmém@lyt@n&“h@re@asedmddwelasﬁagsf@@@emﬂﬁlﬁrfaﬂéy theii anot her
aspect, dltstrl]ectg)e grgg&t nd%xtga}ohgﬂadc%m%es kits for performng the nethods of
the inven III) Uch Kk onprising |ipophilic sensitizers for producing
sensitizer- thmtegebemaﬁbma’nwn iRiudgnidmethed tor determénivg repripirdispryiftedmsiingnds each
W th one.o rey.ch W gy conprise
appropr?a%ﬁjogg{l?e(g@agﬁg&%leéégﬁ ﬁép}tlg‘?ﬁ??ﬂjﬂ%‘ﬂ%glacﬁ%%ut hec | eavabl e |inkages
bet wa@n candidetwhadeculea fisormrvchbbdimditngicl agrourderiffordolewisa prgtdedvrtisedidiar ds t hat
aidin ;eleeasab?eqﬁ&géuﬁa?u X apa% %{e%eﬁagér%?h(@{g tgggelﬁﬁﬁg&qgc% ofrBldeaGHJ'aﬁE)nt ags. The
present invention pro tecting or sur i ng nbrane 35
associ abédewmlryme@s,tdnammha%s gechered in the yuficagenbiane fn éllﬂ’fh@é QdEensi ques

i nel udi . 03 07 849 REToLSH3LAE80G ch@or ik the
detecti g%deg%%e&%%rggcgt%%%n%ﬁ&%@ ﬁ%ecu%ar tag CHﬁat are ser?ar grt ed from an
assay hinding cempauodd ateadgiedthed speqifeadily bigd batbkgnd@umzmdceat%ﬁ@ﬁlfwl cant gain in

SEens bg ' Hoﬁe\éule@t’ﬂg o) cotr&?exgﬁglth cell surface receptors. The binding compounds are

derivatized with releasable molecular tags that are released upon activation of cleavage moieties,

or sensitizers, anchored in the surface membrane.
In another aspect, the present invention includes kits for performing the methods of the
invention, such kits comprising lipophilic sensitizers for producing sensitizer-treated membranes
30 and one or more of binding compounds each with one or more molecular tags attached. Such
kits may further comprise appropriate buffers and wash solutions for cleaving the cleavable
linkages between molecular tags and binding compounds and separation standards that aid in the
quantitative determination of the separated molecular tags.
The present invention provides a method of detecting or measuring membrane-
35 associated analytes that has several advantages over current techniques including, but not limited
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of nolecular tags that are specially designed for ease of separation and
detection thereby providing convenient nultiplexing capability. 5 Brief
Descri pt iwo 00f07dclee Dr awi ngs Figures 1A and 1B il | ustrat espaTrsodiodoof usi ng
intact cells or tissue to detect nenbrane-associated analytes. Figures 1 C

and 1D illustrate a method of using cell lysates to detect both
I nt raCG'tb,Eh)&l&e debltiainghdfof infeRuRinhdAt SmctdciRStaf thimbIpNSaR85AGh 8:HF anal ytes.
Figures |Ethrough 1 Gillustrate a nmethod of using intact cell’s or tissue

to det erWiriE Rrpade gralyireycestbackspd and apgniiqanteaimnsensitdytagd (A dspsors in a
cell or Jrinpid@aSHeithe arefh&iH9Uedibhel Wrgkkg%fgelﬁaﬂaﬁéﬂ%ﬁ@%@doﬁ@he%ﬁ?om ment of
the invention for determning binding or a secreted protein to a

cel | - surlreidding eugeies multiglexing 6engafi%e with the invention. 15 Figures 1L
through 10 illustrate an enbodi nent of the invention for a nultipl exed
determ nation of binding of each of plurality of secreted proteins to
cel | -surface receptors, in Breldseile ¢ Hrapegsi nventi on. Figure 1P

illustrates Q?iglﬁésh%de%nEQB iB08kaE BBoRoSE

! : S idtdof 8411 of QLS dRpPrane for use
with the invention at enploys an avidin or streptavidin bridge between a
bi ot i ny|I"BEPIRiaFEpRicH PRIE- noi ety and a biotinylated sensitizer. Figure 1 Q
iITustrates aiiRishedhndfiDIRNELREINGhRIAGINGE ARREURUISLHotMAT AR W t h

rel easabl e nol ecul ar tags through an avidin or streptavidin bridge between
a bi ddi ripf exteecliviandicn gt mpbiars/asheripted apelistes- ny| at ed ol ecul ar tag precursor
conpound. Fi qu% sAH thiokigd r@ﬁﬁ%a@enaeman@am*u@ih%/nﬁaemén%f@ssédoc%aaﬁhne%@rt' ng
with comrercially 25 avail able 6-carboxy fluorescein, where the phenolic
hydr oxy [PR§sR5 EceRer-pPotempleer erdp Frocriors sl aF fisgee saypbn st andard extractive
wor kup, a 95%1&%#@5'1@1 fout O UkbtrdtSaldMtRbRRE: of TR ifveiBbLlot 8termining

phosphityl ate t?o%&gener ate the phosphoram dite nononer. Figure 3

i |1 ust r SAsEneiona sgpededdirotginds ardlr s ase reqspiet. dgcserdance gibItha ipYAREI™ as t he ami no

al cohgl wit h_ﬁﬁ@esﬂ@&%%}ﬁl@ MBsttRem SRR ottleinnftH bf § HefpREeqcar boxylic
acid derjvatives. 30 Figure 4 shows the structure of several benzoic acid

der i vat idgtegnipsiop of bindiag plrsciyel 2 niypkty pt sporstsd Prateapsdo ot]-giiaee mceplorsyt r at es t he

use of aBcoddah& vt thy vedtfoat €gy t hat uses 5-am nofl uorescein as starting
material and _the same series of steps to convert it to its protected \

phosphor ani difi@re HolfBtistes 2 efiod 6/s0mesdng 2 prritipsomané sumbraps iy pe vgih

i 1] ust r ahSfvenBNLIha endlbyd on Ai@R 8PS pBNEn BHiasd unrbes BbRtihpesd ifghiican be

assenbled into mobility nodifiers in the synthesis of nol ecular tags.
moiety and a biotinylated sensitizer.

Figure 1Q illustrates a method of generating binding compounds derivatized with
releasable molecular tags through an avidin or streptavidin bridge between a biotinylated binding
moiety and a biotinylated molecular tag precursor compound.

Figure 2 illustrates one exemplary synthetic approach starting with commercially

25 available 6-carboxy fluorescein, where the phenolic hydroxy! groups are protected using an
anhydride. Upon standard extractive workup, a 95% yield of product is obtained. This material
is phosphitylated to generate the phosphoramidite monomer.

Figure 3 illustrates the use of a symmetrical bis-amino alcohol linker as the amino
alcohol with the second amine then coupled with a multitude of carboxylic acid derivatives.

30 Figure 4 shows the structure of several benzoic acid derivatives that can serve as
mobility modifiers.

Figure 5 illustrates the use of an alternative strategy that uses 5-aminofluorescein as
starting material and the same series of steps to convert it to its protected phosphoramidite

monomer.



Figures 7 A-F illustrate oxidation-labile |inkages and their respective

cl eavage reactions nediated by singlet oxygen. 5 Figures 8 A-B illustrate
t he generwb oa®tdsadol ogy for conjugation of an e-tag noi et PCraSoaesadnt i body
to forman e-tag probe, and the reaction of the resulting probe with
singl et oxygen to produce a sulfinic acid noiety as the rel eased nol ecul ar

tag. Figures F%re]s [atel El%er?f if Hl'&&ﬁ)lsoafndﬁlaElﬂgrcHBhﬁés'tﬁ'ﬁ chillasRawgabeen

desi gned and synt esi zed I's conmerclally available from Ml ecul ar
Pr obes, lntmm0P111Wﬁlf@y$@@qmmE$SQflmmvhatagsthe chemistries of synthesis of

the e-tag er'Pﬁgit&egsf Ai? lH@ttreft@I)ﬁ%\tf-oH flabﬁla gfﬂgaﬁes%nd ﬁleg‘ﬂé g&uqrg-@}eélv% ﬂeécltﬁ?st rate one

nmet hod of form ng proteln probes use’in the assay of e i nvention,
and t henprietsd by bieglvlegesaneact i on in the presence of singlet oxygen. Figures

12A-12C i || inth
2C | “%ﬁéﬁe}sﬁ ﬁ%?@%ﬁﬁg tﬂég%ﬁli‘gﬁ n%ftho‘h% f&gc E%Eﬁdnrbfl%gl?fg%n& tgiS€ 1 n the

15 assay of f robe | eavage reaction in the presence
of si nglaeanttbmsbg@rform 45| ecfag probe, 3d ﬂl@@apﬂlqnuﬁ th6a@891’flag piebe githsingleidxggenftor m ng

Pr ot ef 1 pRBRSwIle iRy By LG A338K Allcdlienvent fon, and the probe

cl eavag reaction in resence of sin oxygen. Figures 14A and 14B
illustrate aFigesOA-Jrebonde stfictiros efierfge mowsties thet pavsibeen designedzadi n t he assay

of the i @!:%ﬁ t tures suitable for

use in tﬂi\{ﬁegltezg&gt &%4@58&%%4%?5@}% ure ieﬁlﬁél:?%ae?elé&fhe synthesis of a

sensil®i zer - f &liguyesd e Y1 iBhaviie thcotipmgtitcs oflyathedis dfdhe e-apohwtiryifusthied densi ti zer

to a CeE&f g face menbrane. Figures 16A-16C illustrate steps in practicing
of

t he net the invention using a mcrofluidics/CE device. 25 Figure 17
is a plot of Fimede 14Ad4C dushateroheemether oftfergninasirelpis @epbes Hrise iTEasppy elcul ar t ag

probe om, o}, adi; zﬁcﬂhé{%% ea@alvggere@cﬁo ftHﬂﬁEéef?d% o‘P&nQ%?éenOf cells in the

assay. kFigure 1 B are plot of peak area of an nol ecul ar tag
rel eased fr offigureFNRA- 1&6|ﬂéx§mtapsqcagd peiberboldpring b prepetausedetlies (1 8A),

and @49&21991} RE HLLlé{thltl %8d 91'%: gp)%e Efe%e-r }E‘Ectloill 1&‘@1!3 %&se(qge (%%)n’gle?-éxy% rf unction of

probe concentrati on. ure s area of a nol ecul ar
tag rel eased FﬂgumléA'ﬂ&F-ﬂimtr@@aIﬂmd m@é@d Oéf%@élg@rp‘f@n n@b?ﬁgfot‘éﬁe 7268l | s, as a

functi 0%{91% 1@3&%% (afthegﬁéﬂe\éfefauggré’%g%qnhg }Jgﬁlcggﬂﬁgleto §/ Hre 20 illustrates

| evel s o etected Ing O secreted-protern probe (light bars) and
a CD40L secr dFigespideed Hipillofeate afavh pethed oftfmwnr@te@ prgpsefoppsem sl | s, B

cells, ,0DNOEYL Fn%enu@ppu ghmangﬁé thSecu theGRE Gl BORRATE ) Sxe iRfhe kGt ed. 4
WO 03/ 076649 PCI/US03/ 06806 Figures 21A™and 21B illustrate the application

of tBe i(MPention to screening test conpounds for their capable to inhibit

bi ndi ng bet WeE b FifhEESte %e@fs 3f @Msi{iié-fd’t@%gﬁtcﬁzﬁn conjugate useful for
anchoring the sensitizer to a cell-surface membrane.
Figures 16A-16C illustrate steps in practicing the method of the invention using a
microfluidics/CE device.
25 Figure 17 is a plot of peak area of a molecular tag released from a TNF-molecular tag
probe on binding to U937 cells, as a function of number of cells in the assay.
Figure 18A and 18B are plot of peak area of an molecular tag released from a TNF-
molecular tag probe on binding to U937 cells (18A), and CD40L molecular tag probe from THP-
1 cells (18B), as a function of probe concentration.
30 Figure 19 is of a plot of peak area of a molecular tag released from a TNF-molecular tag

probe on binding to U937 cells, as a function of amount of native TNF added to the cells.

Figure 20 illustrates levels of detected binding of a TNF secreted-protein probe (light
bars) and a CD40L secreted-protein probe (dark bars) to various type of T cells, B cells,

monocytes, epithelial cells, and carcinoma cells, as indicated.



Figures 22A-22C illustrates steps in isolating and identifying a
cell-surface receptor to which a secreted protein binds, in accordance

wi th a fuwohan7@adbodi mnent of the invention. 5 DefinitionsPCTAISDI/S0y" nmeans
an i nmunogl obulin that specifically binds to, and is thereby defined as
conplementary with, a particular spatial and pol ar organization of anot her

nmol ecul e. b oclon I can be
pr epar ed byhfégﬁ%%ggj%tqﬁéﬁusg?tgﬁlﬁepﬂwaﬁ(on the‘l Ve@ﬁ&yt% %Q qghgs i muni zati on
of a hosmpamesdeal thecdapaire mfm}slﬁrtanc(npg)ltey\uéemaabc)retgiprbtpm apd éwpqptpg cont i nuous

hybrid cell Lines_ an t he.secret.ed .pr. 1y ), or by
cl oni ng and tlﬁbrlg%?s% g%fgﬁt‘étfa SET° Pgs mslsé)(lqazlg %%dtslﬁ%lrh%;rﬁ?é ?g%egﬁl zegqéeﬁék?%ns t her eof
codi ng which & estetddqioteit binda ik moordaricd with g fetieesmegquint efthd orvengipwci fi ¢ bi ndi ng
of nast ural antibodies. Antibodies may 15 include a conpl ete i munogl obulin
or fragment thereof, which i munogl obulins include the various classes and
i sotypes, such as IgA gD, IgE, 1gd, Ig&a, 1g&b and 1g&3, IgM etc.
Fragnents thereof may include Fab thand F(ab')2, Fab', and the like. In
addi tion, aggregates, polyners, ?nvg—lcgm ugat es of i m‘runogl obulins or their
fragnent s camlbmodweﬁbaMiﬁmﬁp@mﬁn ﬂtaEspea'ﬁcdllgﬂ)gldaE), widrisithagbyedeffined ty for a

articul ar | ypepti.de i s.maintaine 0 sition"
ﬁeans a? ﬁBP‘E@ﬂ%@ta rWlﬂ“’ 38%?@%{ S%a?faﬂaongé)gﬁ %gar?:f?ln gyanmh%ﬁ{éag&gﬁe &gg nor e
ant i bodimgibodyndn de frioxeonal & pblyn]dhai gnd@ebde brepared/ by nednmcalns thatterebwadly.  Ant i body

bi ndi ng conpo itions include o] pairs in
whi ch ao"PdR a’ﬁﬁftlssz ImppL tlos ec]’%rs{eélgl Fuecb A &esgra @%Pmta{)tz le and a
second ﬁaparhgdyntinuMSly&pm@illﬂm%dnﬂyolteomg th@mtemdtprotﬁ&gnmclolﬁal)t oyt i r st
anti body; .a biotinylat e | bod bi n get

nol ecul éb@‘%g %Waexgliegsén&tnélw %il St |°\9a a}nut%geng%}fe?rsg&g ﬂjilege?k Ls&tﬁlcl:n%%'é%a%tm "ecul ar
t ags orthp Iamim&eﬂse«lueﬂ@s se;qumdtfmmpdmﬁcsbmép@cﬁ tfatugal fgiibodies. adngibpdipsohacul e and

conj uga to a dex ivatized
Con H82% ot 2Byl R lyor B A R AL o bl i v
speci fi | garfons clmsestmdgpetypm;)b@hué IgAaIgﬂ) tginlgiﬁaiéﬂa,tla(}éb pedeG3,deMndter obead, or
ot her lid u | i ieties
such as Wﬁ’i“%‘@ﬁﬁ‘% eortsmgsm((:)hrldepho’t%sa,élﬁg I o) %gaﬁs" and%heq yﬁlea%dgﬁglg %%E%éélgﬁl ng the
| at t er. pslgnediang cmmugaw nﬂihnmrmagiebtmnyorrtbﬁhe&agn@ntsaam wkd wedreaprapriattags can
be direct] at t | e of specifically binding
to a rreﬁonllpé%%s bé dm afﬁ lé'aij Oy%%ﬁmct%ﬁr sgié E@aen%ﬁlg%%%geﬁnds i ncl ude, but are not
| i mp@d to, amubbdxdbleémg emnpobmdty rikangli mgle@dWOmMSWmObQLMSlthPés prot eins,
particularly secreted i ¢ acids,
and 35 8?116‘5% S GBIPECUEs %asvanﬁ dgw%s 8{19981@%%%858 Olﬁ)%r%n%&% f%g%;déal t ons
and consinging ngfnlm‘sltmnnnsludébme()@t h)ﬂlﬁ@klt@ A@TYdySeRY m@@@@ a fg@la@i&oéﬂ fromthe
nggBhg& sl, ssptécl;lﬁgally to p %ggep B6tdeud a%d%%&:on@ EB5hy blﬁél S%Q(Qﬁ"dally &Y obltant and

region of the first antibody; a biotinylated antibody that binds specifically to a target molecule

25 and streptavidin derivatized with moieties such as molecular tags or photosensitizers; antibodies
specific for a target molecule and conjugated to a polymer, such as dextran, which, in turn, is
derivatized with moieties such as molecular tags or photosensitizers; antibodies specific for a
target molecule and conjugated to a bead, or microbead, or other solid phase support, which, in
turn, is derivatized with moieties such as molecular tags or photosensitizers, or polymers

30 containing the latter.

“Binding compound” means any molecule to which molecular tags can be directly or
indirectly attached that is capable of specifically binding to a membrane-associated analyte.
Binding compounds include, but are not limited to, antibodies, antibody binding compositions,
peptides, proteins, particularly secreted proteins and orphan secreted proteins, nucleic acids, and

35 organic molecules having a molecular weight of up to 1000 daltons and consisting of atoms
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Capillary-sized" in reference to a separation colum nmeans a capillary

tube or channel in a plate or mcrofluidics device, where the dianeter or

| ar gest owownsi@m of the separation 5 colum is between alPeWtUSEYodB0O

m crons, allowing efficient heat dissipation throughout the separation

rredi um wth consequent I y | ow t hermal convection within the nmedi um

" Chr ona fy Al A eanntr used: her ei n means or

refers %ege%éﬁ%g é)éro ana ?)g ?cﬁgléw&l theS] \ na nobi | e phase, usually

a | i qui phosgtentsai ni ng a mxture of conpounds, e g nol ecul ar tags, pronotes

the separati g " RAREH 0PI AREMEns 3@ BB ¥Sdhee] OF

chem cal properla?{{f#%? gﬁgpéeéﬁéﬁt ié%l 8| stri bﬁt |n8n %%?{vr\gen the nobi |l e phase

and a Btatlatepanigrofhidse dexucsm whery the disgiefed or Igest digeengipn pifhesepyiiqnc al

char aft St Gl bIOIIP.{5rgOtO%CIQﬂSS 5ﬁow1{x£éfﬁ&g{tq’1%tdﬂgf)ﬁﬁﬂ'ﬂﬁo@%&ﬁrﬂ%' on of

anal such as nol ecular tags, 1nclude but are not limted to nolecular

wei ght sephape, meiimbyith qoyseqyﬁndy Loy ierophesbyestiony witkin hegeediyspl ari ty, and t he

like. In one. 8 B 0B s S8R HeR i REanP B ERETBRACE)

liquid chr ona?%é@gtg apl pﬂﬁﬁ%@wﬁﬁ:‘oe?’geﬂ%@ to ;f{ qe 1 ph afﬁllse rChI‘SOITat ogr aphi c

separ at imethod henalfsiy mewipct}di*asﬂaw of gmdblbmhﬂﬂqdrsp@ibflalye@a?%aiﬂé?ﬁa@éq“ﬁnﬂf havi ng a

| ength of 8B AR LELR borkuhdh Hhsclth obé &) has a
p%nép%nésb%%(r%?osl%wgaﬁgg g?gm{o@«ﬁ tha e}g‘a;r Suc orhiﬂ) S one or,

solid Se C eric particles %@ lica, alumna or
t he 10 keprdydysienjjot dlnelnmahmpemeaheta érffe@mtldﬁlsmusowﬁﬁwe dnqbile ghaspgnd

separat i [r(gle{ HERs 18t folBe hagage of from
35Cto ggt%u %TYLW& }u!ﬂ% %?ggg}ﬁérjdééggm%pl e bar sa@ttea%]ds(l v)0 emgl oys a flow
20 rat efdr rthtohletoglanlgese@farafnprmﬁamal}gtﬁwwhtabmlemﬁmgﬁ, ingpder byt BT hn%lﬁfi Y phase
particl r @GhoR ot hﬁhtﬁub likddavbig a narrow
size dis ‘%rt‘?% b %)S{F%%ﬂﬁ&ng)an ;%%?EO&J}@ di ag%rreﬂt er, with substantially all
particl eSPdctaamIS@rhsrebel“lmgh Wiesshier{oTIBYipIanee) Eqyie S OmEioBRPIA ¢ Iﬂ)&q ‘hetfersane pore
si ze q(ﬂﬁﬁ?& c‘BIon{a é%mtpﬁf% s%&ra%gg tlﬁ{'@%ﬁrfpﬁiﬁ a rigidichindrieMisf@raog Ur f ace area

in tne ran d (iv) having a bgndi ng_phase
density ccélume haittgen 1nmgﬂbefiupdf) 3pQmprpni emmz@e flipgetaae upde > mik (iDdpeadolifn t he
range O% hdsk Q8 ap]n ﬁngrlgldﬁgfmrﬁ arthcleS (B4, Qﬂlya Eﬁ)ﬁ?rfast?lqh@llﬂ@§ﬁav1rfghﬁ@ﬁﬁk ogr aphy
medi a for sep ecul’ar tags i nclud partlcles e.g. silica or

al um na diamegy ofvg th 6 nogricked inth dierseauation c@dummp, étig Fkpsanace @tﬁa‘ﬁ@ﬁera@ﬁd% as phenyl
groups, ang gk ou 0 I r

i ncl udi rtllbey ﬁfr Bﬁ“cégo @%ﬁgg%%l% og&gsgﬁgﬁ? ﬁ)eﬂrsg%g?gaﬁgégy%%m?yﬁg ﬂ|?)hl’\|[/)ent i on

i ncl nolesaté mahd ﬂaﬂl@roy fremelotTr/mirhio dnelt/ogr. dpdferably,'sCEphase pareblesdbrasent t echni ques.
gg SFSC@&%%@#JE ﬁ%%%ngg %ﬁgﬁl grg P hlo%v s‘iz%%bsﬂ‘ b‘ﬂﬁgn Abgutvme I%ch Jachg I S g;: \égn
di anmet edgnieter,twif sma;ngaallyf alﬁmﬂmmmmrﬂwggm}nn OBEof ti;e nllﬁ%m [16 Sexdng the Svec
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El ect r opHBY BEf ¥2° %he IQH%L?PETBEO Z(?%Joé)ff B8 Lgﬁéqqﬁﬁa"m er engag%qﬁt %m ol um nay
use t he osatm 50 smaodnzrgw amia(w)ma‘ang absdag phisse denisity G erthentmbtenaf refesticar se phase

HPLC di tional usec Q7 806 called
8?I (tillﬁ? PSR B rea IP@%I% pac | ﬁgt(\%/pp r\:fénsorﬁrg%?%%%&%%g& pressure as
vveI | as chﬁhﬁtbgﬂ‘apl@srl‘mha for ehphrathsg raoleautea tags mclodapaiickésngg.-sdicy elrﬁlurmmt,ough a

col um. having bonded to their surfaces retention ligands, such as phenyl groups, cyano groups, or

aliphatic groups selected from the group including Cs through Cyg . Chromatography in reference
to the invention includes “capillary electrochromatography” (“CEC”), and related techniques.

30 CEC is a liquid phase chromatographic technique in which fluid is driven by electroosmotic flow
through a capillary-sized column, e.g. with inside diameters in the range of from 30 to 100 pm.
CEC is disclosed in Svec, Adv. Biochem. Eng. Biotechnol. 76: 1-47 (2002); Vanhoenacker et al,
Electrophoresis, 22: 4064-4103 (2001); and like references. CEC column may use the same

solid phase materials as used in conventional reverse phase HPLC and additionally may use so-



As used herein, the term"kit" refers to any delivery systemfor delivering
materials. In the context of reaction assays, such delivery systens

i ncl ude swetoassethat all ow for the storage, 5 transport, pom/ubes/vesesy of
reaction reagents (e.g., probes, enzynmes, etc. in the appropriate

cont ai ners) and/or supporting materials (e.g., buffers, witten

I nstr UCéa'uQ&‘Gm&BhthEL@%&Mﬂl&iﬂhﬂp‘a@ungaswmetf&n)s of CRO)RReurk BCRdlian to anot her .
For exanple, kits include one or nore enclosures g., boxes) containing

t he reI@WPSm%ﬁéﬁvwnraéaéﬁeﬁ?@m&lﬁ&F@Yen%@fﬂblé FF?}EF“Frat erials. Such contents

may be deli xe{&d ntQint ’Jﬂ@tehﬂt'lﬁf"(ii@igrsrt@ﬁiyﬂieﬁ%y §y@@ﬁtf&ai'eh@d’rm§%ﬁﬂhals%y For
exar‘rpl e, a first container contaln an enzyne { use 1 n an assay,

whi | e aths eeniewd obigRALIAN ABEYSCHPR ‘éhﬁ%’fyﬁ}’%é“smc tﬂ‘?éysct%‘ilsrfba’t s Ry theisiorages o used

hereifn {9isp&f 6 ddiiQerd o?l%&cftf%ﬁ ?édgd?l'iﬁ%%‘ BroBés, BHZ9%n6Y, Brc! 1ﬂﬁfe@9§ropﬂﬂfé ch binds to a
gi ven receptor, through gand- recept or interaction. I\/Enbra e-associ at ed

anal yt eConfaEmgrs a@@/@lfb@?{oﬁ%@at%@ﬁﬁ%&n@f efppVEE iBstrughons TPEREAINS 1B part of

any of 55@% Jt@f &80 bﬁ@lo&atﬁ@ﬁ tol afotir! Btk ¥mE, kit HcT8Cddelor ﬁbﬁe%ﬁhl@ﬂlrés((e a, menbr ane,
especially a " 15 biol ogi cal menbrane such as the cell surface menbrane of a

manmal i lamie@émltal@mgtth@gle%m ITRRELOR FRR R ARAOT SHRDOTHRS BFtFEAY SUshoNERS Y e, when a
menbr ang: a%sQed f%ttﬁéjlnﬁﬂ&ld%cﬁn@ﬁﬁ)g@théﬂ P SpBtalelyE ForBRhBbIY, a fREt coftaidéimghed to

anot her nol ecul e that has a |ipophilic noiety, capable of anchoring it in
a nmeHbr eoweain aHRZEPE BE HIPEREN 6y, WK I5e0d qaptpiaercontins Prak%npl e, when a

nenbr ane- ass@gd @ing digaAd¥al YiFustSheit & féfel & d de@3ldplotat oridiels thekof and fornms a
stable conplex with, a cell surface receptor. 20 A nenbrane-associ at ed

anal yt el bigs tolg given SecARier, 1hf%‘ﬁhéélg%“§“re§1y‘ﬁé’&f‘?”(98"n protein, polynucleotide,

pol ypepti de, “Mlz:h%ﬂél&k&%ttéd%alfi@* Siedis G siiBRtaBEd) E@mpobﬁptnﬁ)![bculemr'fc&ﬁﬁmeﬂart of a
bi ol ogi cal cel tgost transl ati onal. nodifi catl on of g}ﬁor ot ei,

r ecept ofT Pagt o g idhe forsgeine hetindiFetly pindiracilnptaghad o & BFIBIIRG £SRSEiR aas a

recepy 051010§1c§l%éf1}iﬂrﬁle(’s%mg Rl QO Ele@biahed atnBaMlbkedel M tilsua TRDr ane  such
as a vitamn, a hornone, a cytokine, or the like, formn tlhe i ke.
3 et

Ther e nefiachaenipiar bodirech L5 cxrpla N4EY ¢ Bembepepsspicdanpyicda frol ecul ar

ent LY, nBiel), ok hfRR&ND am&? RRREE &Hat 94 aSib d}ﬂﬁ’thﬁblety h:@peﬁ)wm‘aﬁdh@ltl@ iin The term
"orphan secreted protein" neans_a secrete rote and)]ﬁv\/frln ch is

unchar ae fepPsagy B attachgigat ey alsgrbe msregt; for ‘Pﬁ@p@e‘f" entaj'ﬁeén]%r HCERt he protein

bi nds, fiaiyte RRo1UE1E BRI hat bIRdIND] &0 f6rHE a BB @brApIB WIS a calNSlirfabd ﬂebep’fdﬂe action
produced by the binding of the protein_to its 30 rece t.or Ies i ncl ude

cyt ok nAdnéphianerassRigler Aedyte F‘ﬁﬂ’% g nqthiguied oapaptide; B’FO & |pﬁ{¥P‘:‘§?

pr oduct %&%e@ﬂ&y Qﬁgcﬂﬁ&éduﬁ@ lofdahi@ Ehdl)éccul%H{aQﬂﬂ @ﬁéﬂeé‘paﬁ'o}fﬁpﬁld’g&dﬁceﬂﬂ | S or
t hynmocyt e pr oterns_that exhibit inmmune sti lrgyl atin n@ésuppr essing

i mu
act i vi t postipmelptianakmediiagtion 9f AP HeiReR TE IO AL PRPIEX fygal 01596‘\’/& pem
chenot agdinonit sﬁdl‘ﬂl@ﬁ kdcBRSA @scﬁryc%ﬁo‘inpoﬁlﬂpfﬁrrﬁﬁg geahile aﬁ}rh%d\ﬁlﬂl dmémigtlees, or
cell- recruitnent gands, ei ns h anti-In m‘r@% a]%:tlwty and
anti -tu%ﬁa&%ﬂt"\?’i“?fho?n% W‘%’F@ /%gﬁlgﬁ%jé % y %‘@b 99%° refers to
a cl assif ok PIRRWIESHRRIRAE @dingle naﬂuacmar aficyd e pegifettie phesphirylatidd stedranded

t oget her by am de linkages with elimnation of water between the carboxy
the same protein.

The term “orphan secreted protein” means a secreted protein (or ligand) which is
uncharacterized as to one or more of (i) the cell type to which the protein binds, (ii) the receptor
to which the protein binds, and (iii) the action produced by the binding of the protein to its

30 receptor. Examples include cytokines and lymphokines, including those capable of stimulating
production and/or proliferation of spleen cells, lymph node cells or thymocytes, proteins that
exhibit immune stimulating or immune suppressing activity, proteins regulating hematopoisesis,
tissue growth, cell chemotactic or chemokinetic events, such as cell adhesion molecules, or cell-

recruitment ligands, proteins with anti-Inflammatory activity and anti-tumor activity.



group of one am no acid and the am no group of another am no acid. A

pol ypeptide is a polynmer of am no acid residues, which may contain a | arge
nunber ofweuwsh7dsesi dues. Peptides are simlar 5 to pol ypepCrdse3/oaaeept
that, generally, they are conprised of a | esser nunber of am no acids.
Peptides are sonetinmes referred to as oligopeptides. There is no cl ear-cut
di stinction hgtwe ” - ce, inthis

di scl osur e ang l(\ﬁ)e Side rgﬂ[ %Qc? ? 5155@%?90@1%1%u9£%fng&§d 01!: ?élnﬁg,‘qwu%gg@e?o L of e

gener al tlynﬁaallpbmdedi@getha&ypuh@v:r}mb@edegh elmatamqﬁ waigrheiween ghsi caibesy may be

natural or syntheti 1 [ | % L A8 isW:
synt hesF2&° Y 4"BI°F 161&9%5 nl% gpoupo?%rﬁ)é},ﬁl %lglgggagde&%%ﬁ Biss rrenS| onal
st r uct uofamiky mdares:duear\ehlgtamy@htayl & lagemarblory of S1ch 6Gidpes. Fpwiides Be 90@131000 or

?rglr gc rpoy\}/?@i)bc%r X %ﬁat’ en"?ral@ H%g%%g)é Hlsg?s t] onlﬁ?j%gp(g{ ?mgga?l %n; Oggcgoo

acet yl aP¢pn1d¢s aae:;dn&nmemefeABPto asiobgpyptaes. oTherfaBrnQidt:ar@nt digtipotédndigtwean t achment
of flavi tachment of a. nt attachnent of
a nucl eB‘g?pcf@g%rs A qu%ij ®i g(e’rc erivatr %?gﬁlg?g’vmg%u% %dgh%g%%%@ of alipid or,
lipid dé;follypa;btldaaemlblﬁe\mécémuefatgeaarﬁtyanpemﬁemdw}ymmdtﬂ iThe ginino acid

Cross- |%)GE1 %gag nam t| on, disulfide bond formation, denethylation,
formati

alen Orsgnfhtflnks formati on of cystine, formation of

pyr ogb ut amat EProfetn” myftratd a)pnlypgmmausudlrybmtwsmed bna b@l%@@lsyll,afplld@hmt@l anchor
oxt aat 1 el SRl onflnlia, PRl RELAN Bk Oy e BLAKLBHOIMNO. o,
sul fat i ornmozamdmuleclqanweughatmommsuélygﬁonwﬂoslt 5,600 to ot 1,00G.¢09shdecqulsnal Prot ei n
Coval entowBaT B P RE oY EE AP hOTRERRy sRRccrturid, AR aTi 02 2. O Rew
Yor k, 198«3y1at16?’[ cameia‘nen, coneleuthtactnyenief\flawi, Golvhlems tatteshinert of pHetpromoietyni t at i on,
ol 2t oSt afh AU e e FR YRR oud By, vl ol iSRS REGLRASCS,
i rrrrunogllpnbtdbmmve sc‘l'a@nbiptaghmﬂnnsf phpipbgmﬂybmsﬁolewn@-lnﬂﬁmwﬂmaé% §1S‘l1ﬁde
Fecept ora ity PR ALE] b oF ERG1A! S4B mAtoRARRO Bz, 1 Ooi
pr ol act lfm:mamcmsuf Ipmglutwp& formpletenegansna-cautredtyletiorh gkyegsylatiens BRI ansh@od cl ot ti ng
spect 11 LRIyt SBY . B AS el BlE DRl RAGS AR IO BOLRENE (hecif c
ant i gensrenglatibns yantrhiettion, kpesilafies.. su@@lomr@dvbqutm@@m £Wdld, B, Restpr esent
?rgeﬁlt fi It grg‘lillsli]a%nn 3@90’[&1'1 ﬁfo@?ﬁ%tﬁmg?%gﬂe}cﬂvé aH PI%%)C%@ Crloglﬂ% ng?rggﬂﬁ?giﬁ[lgr 'ets) i's n
the ot Iﬁlevalmmdlﬁcathr@f Recdgins, BoC. |Jnhzdsmié3dbd@#ﬂeml<bﬁ’r9§§| New Yarkd!%dvi r onmrent al
e R e R
ti ssue, sah apedd., kirpsdsi Iqqmbealgda@@lda@bﬁﬂ@(b@ faril) prawpingss bistgesssalbiing 5
wnot & bRt SR b AR B S RS e SRR, BBl e ™ 2™
lr)r}ag g(rj i amscleapkaeing, glynpaotging. Tenetl rdceripra.direiepsiisens, vrslassifiod nreeing 6-8cul t ur es,

somatotropin, prolactin, insulin, pepsin, proteins found in human plasma, blood clotting factors,

blood typing factors, protein hormones, cancer antigens, tissue specific antigens, peptide

hormones, nutritional markers, tissue specific antigens, and synthetic peptides.

30 The term "sample" in the present specification and claims is used in a broad sense. On
the one hand it is meant to include a specimen or culture (e.g., microbiological cultures). On the
other hand, it is meant to include both biological and environmental samples. A sample may
include a specimen of synthetic origin. Biological samples may be animal, including human,
fluid, solid (e.g., stool) or tissue, as well as liquid and solid food and feed products and

35 ingredients such as dairy items, vegetables, meat and meat by-products, and waste. Biological
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saliva, cerebral spinal fluid, pleural fluid, mlk, |ynph, sputum senen,
needl e aspirates, and the |ike. Biological sanples nmay be obtained from
all of thwowawieus famlies of donmestic animals, as well ®€TuESP3D6806 W | d
animals, including, but not limted to, such animals as ungul ates, bear, 5
fish, rodents, etc. Environnmental sanples include environnental materi al
such as sswplesiwey melufematerigoiaken fthzepatmitdndlming butinat limdedpd edwreasolowd | as

sanpl es : essing instryments, par at us,
equi pmsnf91 %S%%%%IF 18%@8@ n'1dﬂ Sgb%@a%fngn’lnte‘é a‘Sp“f"rii‘AeQ‘s@{21 Sanpl es
are not lke B@lqgmals&ampbelrras bé obtamedrfgm dﬂboﬁhmnlneust fipéies apfoiresihindl) t he

pr esent a% Q/\éﬁ Qg fe&ﬁ] Or ﬁild dmr1 I’ al'l’tlclll%a‘lgp?u?f htl llen&ltflpe% rsg%%rpl?‘lbaﬁsgﬁhgg heesol?q% pratten o

nol ecul ar tags a
represe rftSb,trDmtsoétc ﬁngmaimemm anpies ynclilae enwrenRetial Anaiaia BItel &rsuﬂfﬁsleahiaﬁér, to the

nol ecul ent i ne s, .or the |i t hat provides a
r eadout %B%&;@%?%%ﬂéﬁ%m???a% &’ as%@@? Sa&pqﬁgﬁéﬂ’ﬁﬁl ﬁf’mtf%({jjsangha@'éﬁ‘?f:ef produced
in an asw&rymems,spmartai eqmnpmqnt afehdii, dimypsdble st nel- &@ﬁdsﬂﬂé’lﬁd’n@gﬂ&% a

chr omat ctroch ectr am or like

gr aphi cggﬁ&ragé;%oﬁt gl?ei c8Ir11S 0 %Fa%’%%g%gea%%ﬁa&?r’ tnyﬁ aP a@@&%ﬁi’ﬁeﬁﬂt PECHAque 15
enpl oyed. A "Ap&ajetation pa)fﬂdf)’amrtferm:eathé:@pﬁahdﬂbfh&ﬂ@ﬁleﬂt@@ th@nda &RAAr ati on

pr of i;he ere ted C i s concentrated. There
may b1 b ti ?ﬂ"% 15532 aglgitolr é\{ﬁerﬁre%? SePta o Flggal 1@%8}' g‘g%??%? ajppramgtgrrelaied )| o
di f f er e theolokecuhirgst sugh adraiestiabi tifepmesst orftheliiteethemnbvilabedagoayi ng  di sti nct

em ssi o and and rec rded at nultiple
wavel eng}teﬁsta.%;%fﬁgne egg%%?:lf aﬂar? gégsegg%? E@S‘fcﬁ 1} AR PESaYy A S P@ﬁ‘g‘f”&t ed by
di f f er entodide Ihw@lae@iqcm@hguogtama phobinbtbgrym} an dleetroch2é@nAcyreh achdsopher ogr am

wherein Xofo) nd to distinct aks on the
el ect Ir oplﬂégéré)gg%rgnm%tr th %g}gg%a?%p%? g’?aﬁlén 8I[ fap(%g?nﬁigg on'thg ge?ﬁ?i?ggefﬁa%rl ap, of
adj adénemplepdds A fpealst’ or el et a;ﬁ*f&mm@nmnfar&ce&laeseparrﬂimh(pfcﬁﬂd IﬁethQS&IgHJhi on,"

whi ch e t ween ent ms di vi ded
by {our 7 wes R Ampbilf LR AREE R RR W R BTE raRE R peaks.
Pr ef er abhgle agsaly édemxapelakéffhaMmdﬁcnbstagmam di flofenafiucrea et laﬂclﬁavﬁlgd mor e

prefera ref bl as In a given
separ at Plg%ncén IS%&?%CC%%EI&SQ%%S%HCC Té deeg‘i)rrd ee({la% %tg’(l) mvegeﬂgtﬁﬁaﬁ“ B obt ai ned by
sel ect i pAyedt; Iple@ﬂeémoteyulaftagmhe&cmracd biadjfferaines & detrbshosetib avbilityeb gty ophor eti ¢
depeni hEestiaherfielh Ghertth diteru Alep BulER RSl BB R RRgm By 1

i ncl udi plectwplgiedrarde Aausapue of thy distewrinessadriack ofbverlap, of hdjarepigesiatin s et i es, the
di ffusi t.h r n 0 absence of sieving
matri ceg&%gﬁ%é%&g? teﬁ“?g Bllgﬁr ?tfq]&rogt |v§mglpp ?Daﬁ %(gn agt &dlStﬁ?Cgé’gﬁVSS’ or absence
of c harrrsest JPetlemgtinuns dlglépébsafoummezshhﬂiargb]sqf tWotsiaedalrd cﬂ'@]anorfsmthef ic" or

"specif e e ecu
nol ecul %&kgs )t})éehggl&a (%r Eg?gakrs fase qgﬂsléél 99%{,‘19&6 %Sﬁq ¥ ?nrg)m(ge P%?f 6%8’ ’ aﬂ%ﬁSEt e, neans
the P2cbarind mont preforobly et ieast@rﬂd hﬁ oeiven §eparaidn aad Setadtion systemp e xedietinveen t he

probe anghikiRheh be LHLR &]ﬁ){]se‘f@cﬁ%o epﬁurﬁfiﬂlﬁ%%%ﬁfg%;ﬁ&r t%lges W%%ge hé Ctgxgs{kbt | on, contact,

or conpl ex formation o Y03/ 076649
PCT/ USog¢areBlgeetic mobilities that dlffer by at least a peak-resolving amount, such quantity

depending on several factors well known to those of ordinary skill, including signal detection

system, nature of the fluorescent moieties, the diffusion coefficients of the tags, the presence or
30 absence of sieving matrices, nature of the electrophoretic apparatus, e. g. presence or absence of
channels, length of separation channels, and the like.
"Specific" or “specificity” in reference to the binding of one molecule to another
molecule, such as a binding compound, or probe, for a target analyte, means the recognition,
contact, and formation of a stable complex between the probe and target, together with

35 substantially less recognition, contact, or complex formation of the probe with other molecules.
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In one aspect, "specific" in reference to the binding of a first nol ecule
to a second nolecule neans that to the extent the first nol ecul e

recogni zewoana7dea¥ ns a conpl ex with another nol ecul es i nPaTrESa 048060 Or
sanple, it forns the | argest nunmber of the conplexes with the second

nmol ecul e. I n one aspect, this |largest nunber is at least fifty percent of

al | such) 098X @feciiRr i fdihcs fdehd binditg éralfeg udeculcenesabidmolemlecul es
involved in a specific_binding event have eas on . their sFrfaces or in

cavi t i egegsthahty the exient he SpbmPkpde Fasesirst MG B BRI 1Y ah¥Scul es bi ndi ng
to eachoRbl& in 2 XA 0R Sarifle, SiTBGhs thelakpedt dlitiBerioN bk Wotaplents ikt the-sadvhd gen

i nteractions, enzynme-substrate interactions, for i on of duplexes or
tripl ex®@8legHenk opoIPRrltive S eV MPRHF 8t e35t g‘g’bﬁ’fﬁ@%& 1&%@,"0@@6%6?18} -1igand

I Nt erach} MRSirst ARl EGdelely, ASicddfed thvdRE@In, spedify Biadihg evieft Haed e8RS t O
specificity or 10 specific binding means two nol eculr‘({a}%ll %E]Be cl.ose enough
that welRIr BEFRSeRRA EGHVitEhSHING &FC tosPeHitTpGogHEon RefwernAle RRIRCURS PIRRE £ or ces,
hydr ogeg, Rl BRmdl Qs Spedii binidiaRilaiiattibolibigas nt@asion Bkyinbeubsirke,

dom nate the interaction of the nolecules. As used h?i{eiﬁ’ "@t aﬁlﬁe

conpl exintqraptiprs; FEatioa of Sunless FriripETcs aRpPERATEE qHAE (R SEETHEHP IS} ecul es

f or m nopeyaligatd MteracisHs O dAGANBIAL @8d herelh, “doYtasip @lrefetehod o BptciT@ity bthat under

assay conditions are thernpdynam cally 5, nore favorEbI t han a
non-g‘bgﬁr@g@ﬁéwd@g&e@?stﬂgﬂt?éf‘éale%?é]iof'ﬁen? that migpk R9pearel § MBS o) vabl e” i n

ref er enggeri@osd, Rlck haVid der Ofaaf fokts, @5&EFH bohdRS ichidmaaMgdrbftabict he fl uor escent
em ssion bands of the |abels are suffi c%%% c{di stinct,. | ufficiently

‘ , €.
non- ovelEpHPRyandthelikendmpile the mgadiopg fie I}Ségf)de}beffil’?/e‘q’t?@%el s are
at t achegy k" iDRfdinst 1019V it ok idledulte ndasitisat Bichintveechilesifoba aomotalaitignal

generated by the respective | abels by 20 standard photodetecti.on systens,
e.g. enplgfiaagestcs, st BRFRSFIIG SHYmE bt “Pg"’lrla%qfl%c@ﬁﬁlon%ﬁﬁh’t?ﬁ?ﬂdﬁ'?ﬁlf%ﬁy t ubes, or

the L4 Keoreavexadmid £ hcthebiedtbestay st ens described in U S. Pat. Nos.
4,230, 558; 4,811, 218, or the Iik? or ir]"Wlee ess et al gpnqqi‘ 21-76, in

Fl ow Cyt onet A used hreiny isimashegip iy ferosably RAGF G40 ¢ RNEY UPFEETY, New

Yor k, _ 1%51%] medrl3€hat ?1_5 %5&%ﬁt&:&lﬁﬁioﬂ§gﬁcgioﬂtﬁé la(blélls 'éll‘é@hfiﬂibieﬁtl}p@iﬁttnei, he." I’gf fel’ S tOh
roteins that are (i) expresse intrac ul arl i.i) secreted fromthe
E el | i nfETgIREYIRp-PYE Pll"ﬁgp’él?at FP@g?F‘E}?ﬁ tags 1 which fhsirespepqt e P&ﬂﬁ%rf’ iaﬁag?{]%c{ca’il eader
Sﬁquenﬁ e %i@tﬂ{guﬂlimfd%t&& Babie o£hP FleG SR eht Biphi] @brtrdiddun thdeseatiepdtaswyc reti cul um
t hrough the ce

| menbrane, and (jii) act on.a receptor ypically a
cel | 2@ upteagerd photodgecsion sysiemsy ‘f'%c?fnuf’ry“zgﬁis%'ﬁt?i"t‘ gf bagd pass @k‘frls Eﬂdtar event or
acti vi t ypotyyhhieRicPRYed6r BO1ikd) ks @e@blifidday fenestéms dasatbed ind.ScRt.INgsr ol i f erati on
or stimulation, a cell-surface event, or cell-cell_interaction event. 30
DETAI LEBHZBESCRASTH-E% ?ﬁ'—‘ﬁel'{ll% PW%%@Q e?ﬂ,%élégigﬁl?w%n}g 'sent i nvention
i s di regls@fmtm@atiorbitD0S: aRsly§O0asdniit Prss, New Yodet #85) ni ng t he presence
and/ or anmount_of ope or re

rel easi ng noil8e iR rsefsd g?%%ngﬁq%é@ﬂg b@%ﬁg’g{?ﬁ%g% ngq?%\%h?% é%eltfﬁ te%%)rF SSS":HprEL i6f PZ
bi ndbfgidkcdRAaY, (B kcbrt eenthd &l i Hranechisatddane d.gg mpiotipeqaindg bi ndi ng
conpoun esaderégc}uier\{c%tdila? %reaéts ﬂ]feoexpressed protein from the endoplasmic reticulum through the

cell membrane, and (iii) act on a receptor, typically a cell-surface receptor, to effect or initiate

_some cellular event or activity, which may be an intracellular event, including cell proliferation
or stimulation, a cell-surface event, or cell-cell interaction event.
30
DETAILED DESCRIPTION OF THE INVENTION
In one aspect, the present invention is directed to methods and compositions for
determining the presence and/or amount of one or more membrane-associated analytes in a

sample by releasing molecular tags from binding compounds as the result of specific binding

35 reactions between the membrane-associated analytes and binding compounds. Activating a
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WO 03/ 076649 PCT/ US03/ 06806 nenbrane-bound sensitizer, particularly a
menbr ane- bound phot osensitizer, generates rel eased nolecular tags. One
enbodi nerwOmB/0tdse9 i nvention is illustrated in Figures 1A &ou/usB3/06386 | s
(1100) having cell surface nmenbrane (1101) and receptors (1102, "R "),
(1104, "R2"), and (1106, 5 "R3")-the menbrane-associ ated anal ytes--are

i ncubat ggyMahdlbduin® RRitérCpaptalafl§ @ Rfshibtshebourd bhOBensitizer, fgonamntésiraidatpd
phot osensiti zer-treated menbranes (1109), which are part of intact cells
(1110) . molBPH#it##§- conpounds (1112) having nol ecul ar tags ("niTk") attached

ar edpo_nbi nedﬁﬂé tfbodRhatk @ﬁtﬁ@_ﬁl?éﬂﬁaﬁ_fsiglﬁsﬁ’aﬁe@ﬂl Eﬁgi_ﬁk:jl_@ﬂ:ﬁﬁ 181 1.9) (1m®ﬂjir1 2
conditions that permt_specific bindin hin pou to
their r@é’ﬁ@éﬂl\?‘ég‘F%lF’ﬁ@Praﬁ%%‘?Qﬁ%‘gﬁg?&lf?%lﬁé?d §L31@P®s%é‘8$ﬂiﬂé’lo m xture
(11169 41@3%ﬂ% rﬁéﬂn%me%éogﬂteﬁ éﬂakﬁés—-ﬂetiﬁbu_aat!:d it limfphﬂiaylait@ﬁgiathe@mtﬂoﬁht ensity
to excite the nmenbrane-boun otosensjtizers, to generated.s et oxygen
whi ohe | oforriA0 PeheRyas EREessgETR (11056 S 59 Ponreriel e i ng
CoNMPoUNgding REMPounds f1i1 82) hiBag MNBeQGat s (1halyS) #ddhd@jre cambintdeith separ at ed
(1124) fromreaction mxture (1120) and jdentified in separatipn profile
(1126) . PhotosprsitzaGEeHad resERIEhE AYY) SRdRAOnd RS ?@E“‘ispé‘liﬁgmiﬁgo el I's (1100)
cont al Nppahk estepouad (1 808G td tHdidesRBiheitiibdt ateaibldub-agsodtib eaidlyes, Reavdbuidi ng

receptor (1102) havin hosphoryl ated.. intracel |l ul ar. portion (.1103),

r eceg‘i omi’éf'ﬂélzlgl%}ﬁ&lepﬂﬁg%%l(b\ 1§£ Wik plighteEw T%’?é#‘ aﬁ‘ﬁwﬁ‘%(lilg?'é(%f).‘c(‘tﬁglleez | ysi ng
cel : S OI_( Am&&@ﬁane—bma&)ﬁotegleﬂl%%rsi t6 gér@?%gi@mwggﬂ Which, ai funisledet thef r a?m nment s

i ncludi ng receptors .ar epbe i ti.ons o rane
(1137) . mplpeulprdags(198) %‘P%‘ t@&ﬁ%&W‘f S:26°%1 ’Bgzd%ilgi @R%eﬁg]fl{)tg%sré} zers
(1108) 4@ tfeasoRaRAGL Q8B Sbinir&efiod mgaked 120 ahd Aeaied assepaaivplprdiiled by

menbrane fragnent (1144). Photosensitizer-treated nmenbranes (1141) are
conbi nellldPt h  bi ndi ng conpounds (1142) to formreaction m xture (1146),

whi chis may i Ng| 4L QARIIEXREshoRE inEgRed] MHdN®, eargblOninaidvatiogs acel | ul ar
menbr ane- associ at ed anal yte 145 s wel | xtracel lul ar, cel | ul ar
nenbr an%ﬁt@é@@&ré’ﬁ%’&ﬁé‘?’?ﬁ‘tﬂ%r@ée%‘%i’d UdIng EEPLop @8%}%?51“%?@&58?05&?3%46) is 25
i |1 um nafeekiichi péHion QN0 0S&PHE (1287)2nd enatitir Sk €1130pand €r3ombifeh cl eaves
t he cl eavabl e i nFages &3 th rm(% ecul ar tags ﬂgrd thi . l@gé“eaer t(’)tréags (mr1,
mr2, .. sipgrglls{d H0).dysailedEd®) i fmeq eontaiig APyt (o BB Bt SCH%F ¢ ags
are thep19epadaleg) dulbkadX if p@fddshemeinbhe Q0BT ONgatey 1 18B) isccambinedwithm xt ur e
(1148) and_ identified in eparation profi]Je (,115 such as..
el ectz(3 o PRt Paptesen pgrs gﬂ%ﬁ We@“%ﬁf?)ogﬁf%é r"%“faltqgi eﬁ’i’%délas’ f‘%exﬁfnalﬁﬁegsbyl E-1G a
met hod Rmpraay keendn@(1146) ehdtodehdigrer-trigedihattirags (fl 4 Handiotdired mithecul es, such
as peptides, to cell rface receptars. pyl.ation of. cells (1100)
havi ng SHARECIPRIRE gikej?g q f%%fﬁ”@f%dmémef@E@grvg’é%‘d?%?g&ﬂdffaﬁyleﬁeﬁd (1202) are
t r eat ed p¥ivkéh dihd@RPEInpotnde ARt ipERBRIIA EeniSarcbiOBtet andlpestl b5paputladsi on of
cells (1210)_ havi sensitizer-treated ranes (,1109). Thi opul ati on
i s combFHEGIH ci’lﬂr’gﬂi B‘Iﬂ@&mﬁ'ﬁﬁﬁte‘%\ﬂa eségﬁggn@ea gtaéﬁmﬁonfl)étgﬁﬁ (2154%2 %212) S0
t hat 25 UgltuniiRdt@CU L 39, phPRSInkitzeR gbnerdn sitklétoxygeappticr deaves thoeleavil@16)

linkages of the molecular tags, and the molecular tags (mT;, mT>, ... mTy) are released into

reaction mixture (1148). Molecular tags are then separated (1152) from the other components of

reaction mixture (1148) and identified in a separation profile (1154), such as an

electropherogram.
30 In another embodiment illustrated in Figures 1E-1G, a method is provide for determining

the binding of candidate molecules, such as peptides, to cell surface receptors. A population of
cells (1100) having surface membranes (1101) and surface receptors (1102) and (1202) are
treated with lipophilic photosensitizers (1108) to form a population of cells (1210) having
sensitizer-treated membranes (1109). This population is combined and incubated (1214) with
35 candidate molecules (1212) so that such molecules specifically bind to receptors to form (1216)
11



11 WO 03/076649 PCT/ US03/ 06806 conpl exes, such as (1213) and (1215). After
renmovi ng (1218), e.g. by washing, unbound candi date nol ecul es, popul ation
(1222) cowpaBmnidaege t he candi dat e nol ecul e-recept or conpl exesT/EPEES6TDI ned
wi t h bi ndi ng conpounds, such as anti bodies (1220), specific for the

candi date nolecules that are derivatized with nolecular tags (illustrated
as mTlcomzpléi@g ‘such@B @121 8)ladd (1215}, Nfter FenfolvBRI(ED18), Ag. 1y washing tunb@npopul ati on of

cells (1226 i's_forned 122 hat cont ai ns risin (|) a

bi 1 ng AR RIFCHET pOR R (AN B O Bad P15 R SRBP TS Al ¢ or
renoval are@t)mﬁlﬁ&ﬁwn}%mddﬁﬁ)&imund@! Jueh zrsgm@mm@md()) tﬂ&aﬁpﬁmﬂheafancbﬁnte S
illumnated (1250) taq actc{) e thug ghosen it (g l A tgurface
menbr angiokgrlesthat as dsgyadie ‘%@b@ﬂle? aré%ﬁ UaY AR SI

ol ecsll apurb 20§ atdsdB pop maﬁoﬂﬁlca@qm@r@ |f@ﬁ'!dli mmzn)aga cartgind c’ﬂﬁﬂbleﬁ&par ated and
identified 10 (1232) in el eccltroph &#2 (%( | 9s I:&f?nd |1 .show a
port i onC@RPrigHe ge gind Wﬁﬁ?ﬁl%ﬂ’t‘@ ﬁ@g"l fparecertey: ACLRERHg a pair
of t ranﬁf@é@&ﬁﬁ@otﬁﬁ%ﬁngcﬁm%gundeﬂl@ boﬂh@a\ﬁbﬂ@ @nmaxtece(rma}) iPadtditate N0} ety 24.
The cells have been

fied q:,rgg?escrl bed bel o %/ 1to contain
sur f acePhatesgrsHizgrs duthe pelf yfpce e ﬁ’s‘? S?glai ot QrYEeR BshTaerlg¥ier at i ng a
shor t - | {186 (RChblehISE RBE(123D). %@@dl@ged 56160128 Sir Gle@ bephatedydidentifiedder
sel ected activation con |t| ons, e.g., photo-illumnation. In practicing the

met hé¥ 6123rn eleetrppBaP#@R{123fhe cel | or cells, are mixed with a protein
probe 28 conmppseadr &l 1t E}@vﬁe@fdhainaﬂalpm&rendmwefnewégﬁcem&tthelmgmat,ed at 30 and

"P1," and a nol ecul ar (i nd] ca e fi V\/m chis
at t achedhoreng Rt Hf“égfnr‘?mg ?P%ff@‘ﬁ’t‘?is g‘BYlEg an ?xr’%?réatl gm%*ﬁ g}% have a
single U&is%&%'b%én thadfied) ks Wil HeldBicﬁbéﬂﬂeEﬁ\Uto&fonfaﬁlg;ﬁrfaceaﬁhbhemkmklﬁzkrt o 20 the

protein throy acle e linker. Fi 1 illustrates the hinding of the

pr ot ei ng’i?PEjgo?égdt‘% a’l’etcé‘paﬁﬁé’gﬁ?’ﬁfahn?ﬁéhmél}"g@ P?];Ié(F §he§ﬁ%ﬁt1 ppecigy: Such s Sl{lﬂg nol ecul ar

tag att aghed uhrkdietd otieiion bagitiohs e.gdyeuis-AReietionr oducing little or only a
nodest effect on the b| ndi}ﬁ‘il char terlsglcs bet rotein.and its

n the
receptor, asTRIicHE theghd of fjis grpRodimgnp thejcgi or c[eﬁe a?eé?lé‘fq ‘81«511 AP | ¢ hange
in size pfbiae 28 EGRyobddlof tH¥REIréte EprBtemar ititdrest ifdicatcamt B0 dt“Pobirdretdleulepar at i on

of the corres ondj ng, tags | | ows, for er. of .separabl e tags,
e.qg., ufpes (mgicst %‘hg’ffhﬁggurﬁ%l\‘ﬂ@%‘ﬁB%CLﬁ@%’f ﬁ&gﬁg}r?%‘gpﬁa eava%Rzef fect on
pr ot ei nhﬁke?dl"lﬂﬁ)r&& ﬁd}&la{f@i g6ile mbREGALQ, or hultiple Molebulpd tegseehchsspled toAs can be
appreciated fr be binding to a cell-surface receptor places

om Fi

t he Bré}ﬁé’r‘gel’l‘ﬁ’i%;‘%c}? Bﬂi"g‘?ty with the cell surface, that is, the |inker
is attached Fhy oughstbizethe boldRigf the@roten prvee toétks kecsptord dhereldivee sl s bi ndi ng
has occurre the reactio i Xt ure cqnt the.cell(s obe(s) i's

r eact ed SEnoEhe BAYSEHLT] t%%?gag?g]&’c f prgte a%&‘ﬁ&%‘f g‘%ff ?/fpé?délﬁl\g}éllgﬁloglorﬁ%ose pr obe
|'i nker s niofest pf@¥Kdrlthé Yintliag b}hueacmellsdlcswwéaahe proteirsanid sts choeyeor, asrwlﬂ he enbodi ment
shown, b IIu nating t n.m xtur.e tin Iet xygen at
the surf g}e&ﬁm%i‘“%ﬁ CTSEPY ys lehanes it 4ee ¢ (ﬁ Z’Hgy ?18‘%? uff ‘élireéin Ty

shor b5 ieeebphbiatic departiith of e @v@espordirgases odlowsl fqp ladkb%nunfwt offsearablegeds, unbound,

e.g., up to 50 tags, that all have about the same perturbation effect on protein binding to the target

receptor, in a multiplexed assay.
As can be appreciated from Fig. 11, probe binding to a cell-surface receptor places the

probe’s linker in proximity with the cell surface, that is, the linker is attached through the protein
30 to the cell surface. Once this binding has occurred, the reaction mixture containing the cell(s)

and probe(s) is reacted under conditions effective to selectively cleave only those probe linkers in

proximity to the cell surface. This is done, in the embodiment shown, by illuminating the

reaction mixture, generating singlet oxygen at the surface region of the cells. The singlet oxygen

is sufficiently short-lived that it can cleave surface-bound probes, but not reach unbound,

35 solution-phase probe. The reaction thus selectively cleaves bound probe linkers, releasing
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35 sol ution-phase probe. The reaction thus selectively cl eaves bound probe
linkers, releasing 12 WO 03/076649 PCT/ US03/ 06806 nol ecul ar tags, such as
nol ecul arwDag/odé4{ Fi g. 1J). Al though not shown here, the @&szagos/ggsical |y

i nvolves a control reaction containing cells, e.g., non-mammualian cells,
that do not include a target receptor for the protein, but which are

nodi f i edele@Sar3pOMAeh dsoldRGhtide3f(mens).ti zer for generating a short-term
cl eaving species. The 5 probe e the cantr e same one

%o ed i g[)l n0?1¥.be t

used in t Hethpeghmopshewy pere, th aspayy T%{zl,y VR R PO T RS R B85 obe i ncl udes

a di ffeé.?ﬂﬁon%ﬂqilfaﬁ cdRthitide hoicladedi thiberredeptotiRt Betpaiwis, tuekisith areal | owi ng

both test and control probes to bﬁ% detected.in a single se‘%gr tion medium
n

i e., woedifiedns 3oy Sdadudsaransilizenier smgraies tieftdem ﬁl‘?‘?‘glélaﬁ?etc %2 known

anou _rséI Igt,b@?ﬁp% agat]gléison&a: rﬁéglﬂe?l_ie sah?%né’%% _blﬁ_h@ﬁdﬁhdxﬁlﬁ; pﬂg&raga@s';] ass ?y _tot _
provi de a standar or_calibratjng the nobilj and_pe cteristics
of the heesersig comsiobrgbedpclydege & ffer%mé?:‘gg’é?"diflﬁégr ?ﬁggrﬁe’?tﬁj@%f’%@? %é%d contr ol
M Xt Ur egiokibShoki st UitEcoRbigEdtedio HedBteddd el se@Raebardtion Mepiuahee. biittdi ng to a
target cell Teceptor, any nol ecul SF{ .tag rel eased in_the cgntrol, assay, due

, ) : y |
to non-&pEplergdseriin Al dstectione 1B AFRITQY 2 FROBAMOIH & BRI MOESIT  and t he
mol ecul @f ni 3G sddRD ARG est afBR Lo Protidl Sfandd taticHliiging igsobik emlpeak tags are
conbi ned and the nol ecul ar tags are separated, 15 in this enbodi nent, by

el ectd opfnEeEtistics geiarckpsed molepilar @&Shr at ed peaks are detected, for exanpl e
by a fluorescence em ssion detection of fluorescent |abel in.the

mol ecul ar t affi9lecprgags fiem 8¢ 5iian ﬁoné?b??ﬁ‘l“ﬁ?sx}g‘gl“écilf %%%P@bgégﬁﬁleaﬁge

conbi negoha@she bhkEng b eeke: &1l tb@@tos aanahaletulpaskreRbsed 3Bhpranbiesyadpeak f or
calibrating nobjlity. Fromthis the mgratio itions of the control

mol ecul Bmop-apFcH P udEeof fhgcadp! B’i"%? E’dggc‘g’ﬁ‘gﬁlecelggggﬁ‘ﬁinﬁgeﬁ ulgt g %ﬁl%dlarrd?red :

Si m | ar e mixhResrmBAGHIME thedDmplealar s alatcodbined @d thenteleculan eage e vapafa®IC) of t he
st andard nol ecudé‘gr ta rel ati.ve

g to.the known .anmpunt st andar d .nol ecul ar
g dBdn OB a e bRk Faat o R BT At Pler Ao
nol ecul gf a fl@G@Sscédco Btshien dRRGH etioradentiebels(RF inGhe Ablekilar tigaeFig. 1K
el ectropherogram Alternatively, . where the rel eased.t can be detected
in the H9%&AEE<gPlaEy @‘E,‘ttrf’gﬁﬁ‘iﬁaé‘%/ pithe eqpayneitagy, e’.rﬁa?cu\]ﬂﬁga%(ega}l%%e?%gia% only
one t ag3e provitkie peistor adlibratifginbbilityt Fgsn thasviee wighdiion poritidnk ubthesmenice em ssi on
properties, 25 it may be sufficient nerely to.separate the tag(s) from
uncl eav%’ﬂleb‘flﬁﬁé%anfié‘?g’&%]f"é’ia{ita(?rfa‘bﬁ? i%%@&%ed%ﬁ%ﬁﬁeﬁe Sﬁlélgaﬁlg ’ t|E%Iltla“r3ﬁ%|£'Ire|)ied as the
t est 2@Npak BBLAAr afe akder th8 clrv (AT, ofitte sedard motdedl@rtag, redalivt hethe kitowa t est
probe binds specifically to recept or the surface of.. the.target cells,
and tha?m?’rﬁlﬁg’ip%aﬁ’tg%rflﬂo C'ﬁf‘rrfﬁﬁ %&e‘gc‘?@g% s C??’S?lcel%tf’ﬁleia\rlné)fuflt (’Iff[etSttalngc%n% he t ot al
anount gblet@hraasabnbé feishied ptadeighiser At ih dd eamopherognetne idiedhatiady,

d i bed, t fi th f if bi ndi t
Che. bi naTHG TRETERF Rer ot RO ds FaFOERE o Segipari oyt 42 tgcie! erm ne

i 11 ustr gier it hey @Ry, asthaestat o] @pt have different fuoplsexedenhisriomatropeftss, assayi ng
t he bi ndi ng, of plurality of orpha ecret.ed proteins: Pl.- eceptors
cont g? nddnag ke § Clg?}ﬁeée@éto SSQM%%%‘QW&PT%?IE wperaye pr8€é Slf&s’lr d(‘)alcr:éCtg]lgorl?l u ?S%'T cel I's.
Fig. 1L shows i [Relstidentifidfas thettedt hnd@uirel gedkl ir¥ig. 1K, it can be determined that

the test probe binds specifically to a receptor on the surface of the target cells, and that non-

specific binding accounts for relatively little of the total amount of released molecular tag. The
method can be extended, as described, to confirm the presence of specific binding, and to

30 determine the binding affinity of the probe for the receptor.

Figs. 1L to 10 illustrate the same assay carried out in a multiplexed format, for assaying
the binding of a plurality of orphan secreted proteins P;-P;, to receptors contained on the surface
of one or more target cells or groups of cells. Fig. 1L shows a portion of a cell having three

different cell-surface receptors, 42, 44, 46, each having an external binding portion 48, 50, 52,

13



different cell-surface receptors, 42, 44, 46, each having an external

bi ndi ng portion 48, 50, 52, 13 WD 03/076649 PCT/ US03/ 06806 respectively.
It is recwoBmag4d hat the cell may in actuality have hundiPeagisos/odshousands
of different surface receptors, and the nunber of any receptor type on a
cell may range froma few hundred or |less to several thousand per cell. To

the celldsdivts. ?fqléjt%gogﬁlz%@{haﬂfle ARG Sn ﬁlftualhﬁﬂ‘lafzé)hlmdfé,ds Gilthdmisinds of Wher e Pi
represents oné of a 5 pluralit di fferent O‘Hg eiln secr et.ed alptrﬁotei ns to
be assaljiddent purfage gcepiespah the npp 86@13’ rpeepiog tyRe O PRV A I Kk is an
i nt 6‘9erhugehfé‘@éﬁésstt@@ner@lrth&ﬁmlpeis@enone as described below. In the
illustration, three such éjrob

ff t
secreted pr otadhncedi(s) isgdde t“@é‘%’ﬁ%?ﬁ@?/@w% ’@%@)ka‘f’]ﬂeénﬁéﬁprfsﬁ? ng Sren

cl eavaljigatity Bf‘@ﬁ@reﬁ{ oAbHaA ek d Rot@ind Hoibe U&ayeal B aul cﬂ’d’avéb@dghnkﬁ@ E; Gﬁa 70,
respectivel 10 Fig. 1IMillustrates the bindi n {}? ({ i % probes 54,
58, 58 mejequiiag, @é&p@@tlﬁ%@rrgé%bthé%feqﬂ% to gng, as S% brlow- cell. Once

this bi;polifgon) BsecQeGrbIRE, 54 518 58 %@&tdoﬁ@odw&félmﬁ“e&ﬁtrﬁeﬁbiﬂdl prgtetod®, 64;e| | (s) and
pr obe(s%S i's reacted under conditions gPePOt o-illum nalfq {

ef f ect | aferesRcivelse and afiaehpd F@P‘@é@éleﬁ‘fﬂb@éﬁf(%ﬁe It%\'é FOMPEBEBETREBr obes,

such asggd, @g%@gctg,@lgs 62, 66, 70 indicated in Fig. 1N 15 Separation and
det ecti on thé nol écul ar_ tags,. as abovg % gg F el ecttr ogherto]gram

(Fi g0 10) mﬁsé%é@ﬁ@a@&%&d&ﬁﬁﬂﬁh@ﬁ% eSéf4 OPETGSF I A& eased i n
the tesfy M %kYh e td8dtQA0 WhdethidhindBY 86 Bbckred, am: B4Rl i xdyre bdntalmﬁg thde), and a
control mol'ecular tag from a separate i% n]m . ass% g.stlﬁg From t he
resul t§6116h@dmbe@é§d?chd&E@%F?ﬁdﬁ’é’% RS PYB t?fvmd’? PEEENR ecul ar t ags
whi ch hQupshelydeleae dRlectRt tafShon Bellidutd 5056, supl sdasleddbr t83662, 86,7058- and t he
20 relative amunts of probe bound, which in turn, reflects the relative

nunber sngieatehiKi%fNt he different receptors carried on the cells. Sanples

contgj ning t%%ﬁommétaaﬁn%me@iowcadr tagsahswbe@e pﬁms ﬁmﬂ&hfoph'ﬁDgaamvi de variety
of sources including cell cultéér es,

i..S

mi cr oor Gl Qhihose peakpeorREd ﬂsﬁl"é 8 ‘éul?frt%gﬁg‘?l"eaﬁedf I;heigsg%xgurgf t he

I nvent i @Rnk it gn HBRYVER thORRIdaldSE MoluaE)emd 2WBhied) mmuldﬁpgﬁdnamemm 25 source
fromwhich a sanple is_taken. i dance ffﬁf égag Fh?j %Btate,agilone t echni ques
can be §o8ERkdssayris 8boyRd B F EgtissWe canigrplygte 3 %Mol ecul ar

C oni ngmoiea kR Rehs %@lichtb@lﬁhd(t&&rg& SI(S) N thisasdepprobaisar 5 m’rdySSPFaﬁS the New York,
1989); Innis et al, editor {}Iew Yor Kk,

Pr ot cade
199030 BBHERAMIRHE OF?PWH’%POUHadhl e@é%‘?& afaed}]i‘ g° ?gcaﬁ%l fies, " Vol .
152,  MpthegtSedeProfstanidB bl ghe célﬁcadem c Pr ess New Yor k, 1987) Onhl endi eck,

K. (1996) Protein 30 Purification Pr otQ[ Met hods % aW1 ecvtélr%ry Bi ol ogy,
Humana Pr essSaofRies, coﬁféﬁl{?\%éarg?{ﬁ“embﬁpe‘%séom a@f?&m%?fﬁ " Si gnal

BESK

Tr ans dugisb@Bes ifdBhidxs0iell GEltur& afimator plas tissues A tiobrigaisrishor th@lie?2 )Samplues the |ike.

For manmmualian tissue cuyltuyre cells, |i k ur ces [ get
menbr an®¢ BERYE] of aevs tﬁ’gﬂ’\?t‘%"§mﬁ’é‘9‘mﬁ§ cﬁvgﬂgpgaecgﬁlq%%h\\ﬂg n(gepen% T tﬁ? ysi's
t echpd giafee ({@aOwhibh léhmple is taken. Guidance for sample preparation techmques can be found

in standard treatises, such as Sambrook et al, Molecular Cloning, Second Edition (Cold Spring
Harbor Laboratory Press, New York, 1989); Innis et al, editors, PCR Protocols (Academic Press,
New York, 1990); Berger and Kimmel, “Guide to Molecular Cloning Techniques ,” Vol. 152,
Methods in Enzymology (Academic Press, New York, 1987); Ohlendieck, K. (1996). Protein
30 Purification Protocols; Methods in Molecular Biology, Humana Press Inc., Totowa, NJ. Vol 59:
293-304; Method Booklet 5, “Signal Transduction” (Biosource International, Camarillo, CA,
2002); or the like. For mammalian tissue culture cells, or like sources, samples of target
membrane-associated analytes may be prepared by conventional cell lysis techniques (e.g. 0.14
M NaCl, 1.5 mM MgCl,, 10 mM Tris-Cl (pH 8.6), 0.5% Nonidet P-40, and protease and/or
35 phosphatase inhibitors as required).
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MNaCl, 1.5 nM MgC12, 10 mM Tris-C (pH 8.6), 0.5% Noni det P-40, and

prot ease and/ or 35 phosphatase inhibitors as required). 14 WO 03/076649
PCT/ US03/W080307664% descri bed nore fully bel ow, target nenpcarnsoaesoci at ed
anal ytes are determ ned by separation and identification of the rel eased
nol ecul ar tags. A wide variety of separation techniques nmay be enpl oyed
that can di sk RQHLENmMBR! fBGLbESY, t@ﬁ@&%eﬁibra@ﬂ-@ss@dﬁaté@d&ﬁlyﬁﬁ@yim degkminedctyem cal , or
optical differences anpbng nol ecul ei n ted | udi but not

| i ni t ecrep@atmnapdideRiispEnat he rﬂﬁﬂé?(f WP@C‘ﬂ ?géc @H‘? S P&Wﬁ%b solubility,
pKa, hydiaprhedthsi delempfoyed G5 can EREHGShH Biﬁ)‘féiullés’ﬂbds&i orpﬁlle ar mbr;e,ph@aical he like. In
one aspect, nolecular tags in a plurality differ rgg?gretlc

mobi | | tSheaidl ermprleaérhf@é@@é@tapmg@ﬁ F‘&%Stt@mgﬁﬁaﬁ%eddﬂﬂ“dé‘?i-’e 8?5‘& ¥ by

el ectsr Oé?é'b@tﬁﬁlﬁrélc rﬂo‘&lﬁs”‘%l'&ﬁlaﬁﬁﬁglﬁt shalﬁﬂ?b(ﬁflﬂiﬂlltﬁfpﬂaa@ﬁirdpﬂiotac@ thiapdel ty differ in
nmol ecul ar wei ght, , solubility h)édro hobi C'atsh\é/ ﬁha ge,
pol ar i t§hargafmessrpEo, §@1ﬁla‘b’a?ré]€§ell!’}§? Hb‘?‘ﬁ'é‘?peﬁhﬁ’é’}?c 7T t3gs 19 apFAlE IR " HpLC, i on

exc hang&éﬂ%ﬂ&aﬁ%@b 1&;%& @h@@ HELQG0R ORRicREiEaR Ad arag@sraﬁeﬂeszt r os copy, gas
phase chronmat ogr aphy, i ke techni que. Anaqther pr esent

pe
i nvent i BertiohgsIsHY | nﬁﬁ‘%@?@“ grolsrylap gt 2 gy ?‘ﬁ%’f e ]%r W§1§ arated into
di stincly, ;rbeagtﬁ:?oﬂ% alsirdphobiby aﬁpg%rgdlmy\ ah@alargaapatwedeambﬂlyaeghaaé ter they are

rel eased i ng conpoun S, ﬁcul ar t s within a set . m

chem & alersysabpwsEA-C, 103 exefRBgei LG Sppi %5?‘19]6%06 E’at"%r@? B‘FSSrFB?Cgc?ﬁl%B}F tags are

usual | yg£heft e@bh¥og8hiat 8dike kRmnig¥anpl e, they may all be pept| des, or they
may consi st of different conbinations of the sa&eﬁfg c il di bI ocks or
ng fids

mononers, or Apethsy aspgt ob heaTeT SVERY 1LRNPY a§S EPPTd with
differ e&barﬁfé@ﬁﬁd dlbiﬁl@itbaﬁd@ﬂ@@aﬁs ey tﬂeﬁﬂﬁfainbﬁl@clﬁihcﬁxfe&fr@tbtyedsﬁ’@at}ﬁy a1eN
characteristics, descri bed full ﬁl g n@yé of nol ecul ar
tags i nfeé?aﬁldlflioﬁﬁlﬁ‘i}“grwpﬁ?m ”B’é‘hl?ﬁ %5 YBRRF ’F@f ]irlch 8" %cl udi ng t he
node; P hSRRE, B LARERE QYR Af mbidEu14rakis lafe vssHigl chinitd1lg rétatd CEdr akanipdgs f or
detection, the sensitivity of the bj f3ln noj.eties he efficiency with

whi ch t ey mpeallbaseatiqes, o fhyd say cansist pheitfer C%fﬁlﬂn?tWBS Pithe FRadhe aspect, the
nunber gfiiafRlvRe Gmdnd&isrs] ditk?ey%alyrbakyﬂtbési’zm&g the amme Basﬁd)scaﬂlﬁdsmthl t ens,

e.g. 50. In other asp ectz0 t he Slé& of the 8 %{aljf él Oﬂ)é fae the range of
from 2 igferenipubssityent speyps Horigpaqting ditfgrgntispparaion en iiﬁscn 850, 4 to
10, 5 tQui¥Belo®! The ﬁ@nb%@ofrﬁ&edﬂﬁﬂthﬁgaﬂﬁ%lurﬂhﬁnﬁ?ﬂh&&ﬂlﬁdlﬁgm sdvaiahyctamal yt es to

be determ ned by the invention capn b ta b|oI ical..cells. Such
menb&nisluiig F}Ed@dﬁéﬁepirﬁtﬂqi’e?wl% gﬁ‘%@g ?fﬂ%’ld‘g% 29[ defdy S chondri al

nMenbr angg seRftividf bhe bindih@melelids] Be eﬁﬁﬁbcfmﬂﬁwhléﬂ the b]laatabht @éhkageaaral yt es may be

30 associated with artificiall e nes X i

mi cel | esleatisth 20§l fhe ka8 onarpgectd ‘T’i"’(“gt) E’J@B‘ge‘in?? %ﬁ%m@‘ﬁﬁgﬁg ngesscérolnbec? her ei n
can be @fve@d¥né. ggsionmnnerlawﬂaghé ilmfmllie(ﬂl&ﬁl}t@hﬁﬁ be inghdangeoiféom 20 ar cheons,
but preferabl ¥y 208 30 sIRTLEEMES 16,235 56748 15,8988 & S 1o 11€ cel 1 (s) may

25
Membranes
The membranes containing analytes to be determined by the invention can be obtained
from biological cells. Such membranes include cell surface membranes, nuclear membranes,
mitochondrial membranes, or other intracellular membranes. Alternatively, analytes may be
30 associated with artificially created membranes, as exemplified by micelles and liposomes. The
cell(s) used in the methods described herein can be of any origin, including from prokaryotes,
eukaryotes, or archeons, but preferably contain membranes that are lipophilic. The cell(s) may
be living or dead. If obtained from a multicellular organism, the cell may be of any cell type.
Thus, the cell(s) may be a cultured cell line or a primary isolate, the cell(s) may be mammalian,

35 amphibian, reptilian, plant, yeast, bacterium, spirochetes, or protozoan. The cell(s) may be, for
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be living or dead. If obtained froma nulticellular organism the cell may
be of any cell type. Thus, the cell(s) may be a cultured cell line or a
primary iwoloanee4t he cell (s) may be mammual i an, 35 anphi bi &aT/usepodshé an,

pl ant, yeast, bacterium spirochetes, or protozoan. The cell(s) may be, for
15 WO 03/076649 PCT/ US03/ 06806 exanple, human, nurine, rat, hanster,

chi ckenexemtaé lhum@0 aturiae, rangmst-Ei‘]ehJel&Jnl qumygobeormogwnmleu agy be 2 aormal at ed cel |,

a genetic i pul at ed 0 t hat ositive

f o? setf! E n%]ceﬁea} TRV arﬁ?qlﬁgﬁ?dé‘? aa‘ﬁﬁ‘o’f ?_Félh]?y%rggo n%aﬁgﬁgtpf’%ﬁwgf?’pl nt er est

?r e menbdcadtion opdicted eﬁhboﬂﬂés} ahd fhe like/ pef pgftlcﬁlaf intetéd‘sedre fiehbrenanbiamkd y expr esses
over - expresses o expresses) a disease 5 cau

appar en ?‘p ?)F(Be gt{ﬁ ﬁ q@&‘glffﬁfe&ﬁgy ﬁ’tqfrgss?fa(f"l'eli GPTESSPS OoF H“f?é §’99r§sa%§ﬁ ggeaﬁﬁ—io f or

exanpl e caldiy gb. Qiktlﬁhp’p@ﬁntftb oo snmlah hrCthé)ﬁrt pzanmatceu rep st SrdHS . forT he | ar gest
depository agent rlg ge Cul t Col,]lceclti on . ;

(htt p: / FRRRISEEE b beyme ok AR PEPLYEE ORepEyEs: 1B IBRT Aepsigey agent s

wel | - ch&n@eflcﬁfm;@d:umleIcOllécﬂersa@tpﬂ/wadatéd&g) &hi¢Asiera b divere aflleatfogani sms and
ti ssue sanpl es

types frommulticell ul i sns i ncl ude
aci dophietch ﬁ&‘it‘?’f%eggg 1}n§¥ denf?il %‘?‘%éé@%ﬁ'ﬂ?‘?@% W%&?%ngssuﬁﬁg‘lpge& asts,
astrocytes, lmReaplafyctlhescRdnh SwltbaROp btghﬁlsmmﬂaﬂmwogms aciretiEdlig s, bul gi ng
sur face ceI ls, C cel r cells, chief

i ac nuscl e

cel | 40 PRRYARHBAARL §ytes€P15§%ﬁ%%SI palrocyigh Pfr?ﬁe(f‘te@p‘feﬁﬁi’ﬁog SeRPREY!or pus | ut eal
cells, ﬂ?ﬁ‘bﬂ;ﬂ&hglﬁ@ﬂtﬁce eandr dell@%ardlaeﬂﬁiﬁ@ﬁdidll@,&:eﬂﬁiablﬁar cellkddhdffeblllsal cells,
ent eroendocrine ¢ S |n0 L t hr oc
mesangi ghondgqeytes, (lagg Sﬂﬂs’f"f’ ét@lal ‘fei]%léf’rp}l%]é eﬁllscggﬁg%céc{u%gceﬂg% %’gﬁsast s,
fol I'i cukadrodmecéels| &do‘@él[hgbdll@l’bn&ﬁieh&)crlgé @iit, eBehaphite blyshroogs) et cell s, hai r
cells, inner hair ce P | Ls,...hepat ocytes hellal
cell's, E’é‘ff@gc’é“eg&?rlrgesaqgﬂ%ﬁeé%’tfg@ ﬁlTri%) %éﬂl] éer‘ilé’rlﬂfﬁ’ﬁ?ﬁsc rP@?gtsl’ %’Eyt es,
| ylsozy MeelBegMmelidr@llS; @lahsBeti®{ls, @pblagels, hansdlls deder Bah1r clfmgajmrl?hfncyﬂls,s, i el |
nmel anocyt es, nesa el i cells ny0| cells,
neck w)é@??%océ(@f +|°8¢ O%?g?l\féﬁschﬂdég nﬂ%ﬁ‘?¥%§ﬁ%1 lfvg}/ a&é rISRPRELS: 0 0cyt s,
ost eobl @&b@me%he@@mng @CoplgieSs, nﬁstcdm:ina@ksryo@&ts andyroeges, piedahginl cel |'s, 20
sul cal cells, arath rietal. cells etlng
col 1o, ol BondRieS il Fals bt e Beay R PR EPRE R ERR o, o
podocyt eligocﬁﬁkﬁﬁd}‘lﬁdsaibyﬁ&ﬁ ostRibl’akiE,rl]s&oﬁﬁhdlrSclaspsybaacmclda‘s o@iﬁd)dyﬁas, pileel cellsj ood
cel l ti.c wann Sert ol nnar
kel 20 aPtiiglelsabuiriid oS b aReRr fs Sreanr o Binesls sEROIT e RS
ent er oepaicytes)plasad dells, pEI&Qdembdodﬁtﬁs SEemhaadyogonirksie cellspmamrﬁdz:emredst ellate
cells, pRor.tin ifer rtHasenc eIIs
sur f ace% éﬂfstrﬁﬁw %?P’te?fégﬂlg‘ganngﬂ s g%&% ﬁ(;siu%alr F‘g 5 Si\?&% 4 mlé can tells, T
I erphOCyﬁl&Sth ntubﬁeaellh \sbmhtostat@ deHs, entteﬂoyﬂmc::meesuS beytnaisls, eparmla‘@gonads cell,
thyroid cell Siti e noc tes, and
type |1 S%Wé‘ﬁ%%&’c? alg eel SluPp(Wgrfﬁ#eé ¥ Iééﬁppgﬁs%‘“%% celLt Ei) ne ?os?n €I type
t hat 25 s eﬂﬂ&ﬁﬂlc&]ﬂ@ﬁhﬁbﬁé ﬂnuc&upaeﬂl's ISWHdttEgﬂand delsgRmphocywsttheca hggercdllsj ¢ di sease

he associ ation ul ar eage 30 stage may be

Zg? ggi i I}H@H’%&S g @lfh\é\féatl 8%? ﬁré‘i‘\r}mg?na eﬂ)ltger%lg{ %e:ﬂs re biol ogi cal
pr OCESS@ﬁeMcht@Sarﬁ@jrﬂe Ib;ylehmorroeged ation, cell differentiation, apoptosis,
chenot axsi s, (f: ﬁ mem| ra:[nlesI (!,a% Xls Qe ob(%élme%s égo%ll getllatype that is associated with a particular

disease or with a specific disease stage. The association with a particular disease or disease

30 stage may be established by the cell’s aberrant behavior in one or more biological processes such

as cell cycle regulation, cell differentiation, apoptosis, chemotaxsis, cell motility and cytoskeletal

rearrangement. A disease cell may also be confirmed by the presence of a pathogen causing the

disease of concern (e.g. HIV for AIDS and HBV for hepatitis B). The types of diseases

involving abnormal functioning of specific types of cells may include but are not limited to

35 autoimmune diseases, cancer, obesity, hypertension, diabetes, neuronal and/or muscular
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rearrangenent. A disease cell may al so be confirmed by the presence of a
pat hogen causing the disease of concern (e.g. HV for AIDS and HBV for
hepat i ti swB)o3/07dee9 t ypes of di seases invol ving abnormal fumrcTiusns/oago©f
specific types of cells may include but are not limted to 35 autoimune
di seases, cancer, obesity, hypertension, diabetes, neuronal and/or nuscul ar

16 WO 0§e1 Ot ® dP&IésL@@é@&&Q&s cleganediadrists afd aga;smsmams diesof. di seases,
endocrlne di sorders, and any i nations, there ry types of

| a
t unor cBrePlarnEPeRRE “HEFéﬁ‘éuFd C u‘lf’é ?ﬂowa?ra%mma}a%%%a?“@f rrg fi br oadenonas,

amel obl ﬁ@%é&éﬁ&nasaﬁﬁdl&%mgsamm%@aiet;amai@ma@ laﬁﬂlﬂiggicaembmsnorras
cholangloflbronas cholanglonas chon(il]8 cho sarcomas, chordonas, 5
Hpsing

chorlocﬁ@@Pﬁ@ﬁﬂ?ﬁm%PQﬂﬂgﬁﬁ&ﬁ @F@ﬁﬁ@ ﬁ%%é.%'%ﬁﬁas cyst adenomas,

dysges %H%ﬁﬂ@a?omon?a@ %QNJHBEE?ﬁ o8l &RRldnermSEnorRisYdyth @dndmbe ﬂkc@éﬁ'rﬁk&)mas
fi broadenonas, br onas %

r osar conas gl i ogl i oma i oneur omas,
gangl i o?f@ﬁ@}@mﬁb@te@%@m@%» PoHEYd loykemips, g‘l%@?g‘?eé‘ gé‘ﬁ{r’ﬁ% %bmgaé?@?? i onas,

hemangi Qﬁgﬁém&m&gllbﬁeﬁﬁﬂ% QB AHRANBSblastbinae, rg{ﬁem@ grahil6dyiio tykaDiiRs ,
ker at oacant honas el onyomas Ielonyosarco gyﬁg Ilgosarconas

| ut eomahemangigmes; hﬁﬁwwmaﬁmﬁ‘ﬂ%ﬁﬁrﬁ%%

medul | ol 451.QBSmasRIcA SRS lelonH%EHrélﬁla@H@Smaﬂﬁ&bﬂ&@rhh@l%maﬂy el ol i ponas,
nephr obl ast onmas, neur obl ast onas, neurogég l@ t omas, dontonas

ol i gbdiehaPbyIsiwRadyMPlepEigRrImas drrbomag St%“%%&t? 8P8mas, papil | omas,

par agangl;iRiBsas, REQAEN6AID &Y EI6RFNas, pleplealRRE:S, Iﬁuﬁoﬂlaﬁymmas
reti nobl astonas, rhabdomyosarcoma sar conms, hwann sem nonas,

t er at onBEIToMyPblaFeEaATALoNIATASt QgthF’eoéf?P%}Pn R Sﬁ?n@f’eavabl e Li nkages

I n one gaRRAEIRA! paphes @b@gangmsagleodhf@mgﬁmﬁg phedlobisnpibigtoaagpound by
reaction of a cleavable |inkage wth actlve S eC|e3aasuch as singl et

oxygen, Tejaehiastomag rb%}’damﬁqsélﬁ%@es"’é‘@qaﬁd aﬁ@"%i% omgs,Jeratldigfah et al |

| nt ef HatieQak aRBhenbmpubl i cati on WO 01/ 83502 and WO 02/ 95356. An aspect of
the invention includes providing mxtures of pluralities of different

bi ndi ng conpounds, wherein each different binding conpound has one or nore
nmol ecul ar tags attached Nible@idTagd-0aCaabeld Li s. The nature of the

D g oD S aoh L A0 A0 25 oL el L BB 01 A
ant i body clesvabR ke with 2R 8five ecies, sivhits piaplet @ gdn, gamadtelioy aaleavakt- sur f ace
e aobaiindes micher & Sigpatolatrastrn pee buigeGpned g BB dFnt Oy chat i s
capabl eoghszpeci fic blndlng or conplex formation with a
Whi chcan beASGSHeE SEmeERo by PR BB S1 SO COEB R o e
mol ecul mpicasss, #héraiaRed differa bk yéBpous PRI ohe or horm ahoftgulambgstaytached )
through cleavable linkages. The nature of the binding compound, cleavable linkage and
25 molecular tag may vary widely. A binding compound may comprise an antibody binding
composition, an antibody, a peptide, a peptide or non-peptide ligand for a cell surface receptor, a
protein, an oligonucleotide, an oligonucleotide analog, such as a peptide nucleic acid, a lectin, or
any other molecular entity that is capable of specific binding or complex formation with a
membrane-associated analyte of interest. In one aspect, a binding compound, which can be
30 represented by the formula below, comprises one or more molecular tags attached to an analyte-

specific binding moiety.
B-(L-E)x

35 wherein B is a binding moiety; L is a cleavable linkage; and E is a molecular tag. Preferably, in
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B-(L-E)k 35 wherein Bis a binding noiety; L is a cleavable |Iinkage; and E
is a nolecular tag. Preferably, in 17 WO 03/076649 PCT/ US03/ 06806
honogeneow® 0a®%@ys f or non-pol ynucl eoti de anal ytes, cl eavabirasvs/odsage, L,
is an oxidation-labile |Iinkage, and nore preferably, it is a |inkage that
may be cl eaved by singlet oxygen. The moiety "-(L-E)k" indicates that a

si ngl e 1RidgédeuCREPOIP o RYyrad6tiddahilytd, Eleivable titkaae, Ii, &gm oatdbémHellevi a

cl eavabl e I'i nkages. I n_one aspect, IS.an inégger %{eater Qanfﬁ; equal to
one, buinkpgs, Brdare preferbba it ithitass gy bs clgped OF FERRYER er &M Kithdr ed,

e.g. 1OO(ILLEbk'519@icat&rthéf ak®iold beAt@comPaihd sey efwl multiplatokrdulirdagattavhny  as
several thousand, e.g. 550 to gQOOH Wthin a co&posH i on of.ttﬁ%r i nventi on,
usual | yvieeleavable lilkrgesy [l pna a5psgt BiS ) PiPaF @freter DEbY G &7 st MGt 8ound has a
di f f &r efibod ARNRCHIAY bd @&hter FhanGhwa Bildeed, &.AKaQaSS00g0rtk is guehtekathirosavdralbi | e

| i nkages, and nol ecul ar taps, E, ar% a%%gchﬁd.to B q¥.may f conventi onal
cheni stitngeed to 5 mongessergsrlyhovsandge.g 08t 3008y W BHA icAgPEHIRBSE i on.  such
CONPOS| i XSy, ARy ERAIF Hhe Eﬁlfdﬁ%dof diff@ent ayped dloindargicetyounti heanditfereital | y
avai | abl e anti bodi es, bot | nnnoclonal,aqﬁﬂgg%¥clon%l 1 s§ef|fkp for

menbr angolaedsisat e Hleaykioynkages, oy pfatiop ! 2Bt IR BB ES FsBeci fic for
menbr angp,asa96 B 8y 8MahydnGsndl Bdnigess. but are not limted to,
phosphat e- speci fi ¢ nmonocl gnal . anti bodi es, S*%§ desc&ibed igitf§mﬂpllomjng
ref ellences: BusisfablynB &t angptibqdy Sindipgicappostiog g gUEPIPIHIGES Ay FES Bt BT Met hods
in Mol eguth 3hil QLOY BT coABrerdidFr h82ab{2A08)dies Ndgahancelonalland fdpdemalel | s, 6:
653-664 (2001). Wien L is oxid tioE labile, L.is £%§n§raq%&h%d;hioether or
its sel asilinfomembgRe-aodticd BTG n EXSHREH MRRHRr ORGP SRECES Bon doubl e
bonds, WhekehdlastécRmagyed indludy b a2e K fighittdtoashogphate-sgeaifipponveloaddses t he

nol ecul ar_tag, E. ILIustrat'Ye.thi?ethe{égqnds qr@sdi§gk $6fcdin Wllner et
al , 20 Wtibodiese-giesasibebin theFellowpg FFiSraces, FRFEBFLY ed b Fer Rt ence.

|11 U r Blai % ood1afibiRsds illoleiganiolsky, 99:.Ul77i16@€008) Nydatadt hle Genes €ebsriones,
imnes substituted at the carbon atons with an a-nethine (CH, a carbon

at om ha®i3mp442001dast one hydrogen atom), where the vinyl group may be in a
ring, the hetyes pad RMaABY1abiE, LAs @efeiably,a thibetbdrbsits delenmeh amloghe agycl i ¢
olefinic carbon atom and ther ill be .at.|east ope.a up, tq four

het er oapleis YEehdapaneapa-ca1oaR ﬁ?l‘}%ée %035%3’??“51?8%%@%8@3 ?Oeugfélbto ]'i?dnté) @ dei oxet ane
My decoung$8eaRand Aneaus s, Ebylubeaive tgocdiipbddaarbidBeibsetl énpdinat etek, usual |y
bel ow about 75C b%) reaction with acid or gfst(ra 'OrleBXsiH']%eov'ir%r?ti vation in
t he HbsErceetent S9eedBnductys meorgiii HY SrErRie, Dlsray& AR Ene™ar e descri bed
in the §ohdeaWing c@%e ERAminYs, ngihersangtiascd shthacarantatorhs with dn a-Awiline (CHe  Soc.
94, 1206-1209, 1972, Ando, et . al., J.C.S. Chem Comm 12,..477-8, Ando,

et al ., R MR BRGIE % ?“?@ﬂ?ﬁf§?nT@W@?ﬂfﬁ&%?w@@g%W?Fmﬁ%ggﬁgyé’%ﬁenl Soc.

96, 6768et&0atdM ndk? béin AnGQodbstivtei drathe éyblidolefls cabdRBtEy, 20 dHhbre Wwihbser man and

Terao, Tetra. Lett. 21, 1735-38 5 ndo and tan i.bid. 47, :
4127- 302t lqagtrepe apd g toifoyir hiferogioms b?’?f%? g"c*ﬁ%@?@?‘% %a?%?ﬁl °’%h§f?‘§6‘°is‘gﬁllc‘)%y 30, 35-44,
1979725 ap@xA@ay@itcodipose speitiroudiig by headifg abb85amkient 18G4 FratGeasally below. S.

about 75°C, by reaction with acid or base, or by photo-activation in the absence or presence ofa

photosensitizer. Such reactions are described in the following exemplary references: Adam and
Liu,. J. Amer. Chem. Soc. 94, 1206-1209, 1972, Ando, et al., J.C.S. Chem. Comm. 1972, 477-8,
Ando, et al., Tetrahedron 29, 1507-13, 1973, Ando, et al., J. Amer. Chem. Soc. 96, 6766-8,

30 1974, Ando and Migita, ibid. 97, 5028-9, 1975, Wasserman and Terao, Tetra. Lett. 21, 1735-38,
1975, Ando and Watanabe, ibid. 47, 4127-30, 1975, Zaklika, et al., Photochemistry and
Photobiology 30, 35-44, 1979, and Adam, et al., Tetra. Lett. 36, 7853-4,1995. See also, U.S.
Patent no. 5,756,726.

The formation of dioxetanes is obtained by the reaction of singlet oxygen with an

35 activated olefin substituted with an molecular tag at one carbon atom and the binding moiety at
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Patent no. 5,756,726. The formation of dioxetanes is obtained by the
reaction of singlet oxygen with an 35 activated olefin substituted with an
nol ecul arwbag/oate4dne carbon atom and the bi ndi ng noi ety aPCTABIWMS808/ 076649
PCT/ US03/ 06806 the other carbon atomof the olefm See, for exanple, U.S.
Patent No. 5,807,675. These cl eavabl e Iinkages may be depicted by the

L ol | owi thgoth&@rcambaatom-oMHeXlefia. See, fB&l(e)hé)n(pgé,Uﬁ Padestrd. 65;80%67fayThee a bond, a
eteroatom, . e.qg., 0, S N, P L0t endin .nmetal that forns a stable
coval erﬁleaﬁﬂ?ﬁ%})‘g‘%@ﬁ n&‘ygﬁﬁﬁﬂl?tf)%%'\{"“% §?,ﬂ°\§l?§ﬁ°lﬁ’é’%car bonyl, inino, etc., and may
be bonded to X or C,,; at least one X wll be aliphatic, aromatic,

alicyclic or heterocyclic and t hrough a 10 hetero atom e.g.,
N, O, or S and the other X my%@gmgﬂéﬁébor different and nmay in addition

be hydyeeen, aliphatic, aromatic, alicyclic or heterocyclic, usually being

aromatic or aromatic heterocyclic rei : . may t aken together with
Y to form a Vi, beddeadahetyrog fnef'g'cggg’il\i P?Wﬁg?n%gtaﬁn%iéhagé)r on atoms to
whi ch thaye @hfembbanhed inganelisl bush wherboayhetind, ke ahdidaogeaondddeo g f r om
about 1 to 20, usually 1 to 12, nore usually 1 to 8 carbon atons and one X
will ha¥f&45 0 to 6, usually O to 4 heteroatons, while the other X will

have atjih@ashe ANAlIBEbESHRAE, aftnAtid alifycliCorthetcheydicaad boreed tokiidbrbyghla to 4
heteroatons; Y wl]

o] wi.thin the definition X,, usual | i bonded
to co th*ﬁteé%@tﬁmae-&e’fle‘g’dﬁ &ﬁ?thér‘?g’eﬁg ]“fi‘*’r‘éig’i‘a dssage ﬂra@}f%%ﬂtta%{%’%? ?é&%ﬁ%@% with X
t o for myardyet, aripee |atdnatic Nicychic Vi Rekeratgtldd, tignaliyebegomaetatic or anmphtindi ng
heterocyclic aromatic, of fro abtou 4 ttggjtz Zoaﬁjsu]%lulﬂ a4he]é % %giccar bon
at o abRErePYFle WhaRiR ek e ke taesther MR X Q0BT e Y Vo e i ect Iy to
Cs or thEOwah iR cadbeseRL ayhidsthelese itdod, gdnaBy when ahet then htjrogtependi ng upon
whet her_ the,  nol ecu] ar, tag is bqpded to ro X, wherein Y and Z will
have a Pem&cifomdahont {E?zpo'r‘sgblﬁynldﬁoﬁg’ pEe P%‘@ﬁ%} ﬁocﬁ %aaborrrloa%él%sf?d gr%%%g'hl aggnd to the
Ei ngigwgo 904, @tudlly €t h@aoﬁ?ﬁy wgrlge ths other X imtiithave 'gﬂgasaorieihnﬂmla;gEmgzgd upio % 0 a
inding 25 noiety, T, Prefer , W X, Y, and Z are selected so that upon
cl eavag]éet‘?’fﬁqt%r%flé\*‘mf Lb‘fllﬁtﬂ? O‘Qﬁ)’/t hin the size linits described bel ow.
|| | ustrati veyGHinasabtihih ititkiafitigor ofcY, uslellSpemd smdedio G thgugB a béteohtanr yl i ¢

20, AL S bl BT Pl CBRAARRERSS 25 ) ot
oxazol e, andzihil agellEbe Abmaicphclidihghesbcyalicardbnatickyl fraucatiodi 4tpll12der i vat i ves,
s bs% t Hstugl y f ’Eo lrl)r;l:grbcg)n B:gl%ls :Elrlldo (p to\ﬁlih%tre]:ro%’gomcsl,i ays lesecpl%edgali)gyep beglflg l;olﬁgedfcﬁlrew a.
to Cgor through a heteroatom, as described above;
nis 1 or 2, depending upon whether the molecular tag is bonded to Cy or X
wherein one of Y and Z will have a functionality for binding to the binding moiety, or be
bound to the binding moiety, e.g. by serving as, or including a linkage group, to a binding
25 moiety, T.
Preferably, W, X, Y, and Z are selected so that upon cleavage molecular tag, E, is within
the size limits described below.
Ilustrative cleavable linkages include S(molecular tag)-3-thiolacrylic acid, N(molecular
tag), N-methyl 4-amino-4-butenoic acid, 3-hydroxyacrolein, N-(4-carboxyphenyl)-2-(molecular
30 tag)-imidazole, oxazole, and thiazole.
Also of interest are N-alkyl acridinyl derivatives, substituted at the 9 position with a
divalent group of the formula:
—(CO)X' (A)-

wherein:
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- (CO XI (A - wherein: 19 WO 03/076649 PCT/ US03/06806 X1 is a heteroatom
selected fromthe group consisting of 0, S, N, and Se, usually one of the
first thrwe03and4A is a chain of at |east 2 carbon atons &cd/ussiedshe not
nore than 6 carbon atons substituted with an nolecul ar tag, where
preferably the other valences of A are satisfied by 5 hydrogen, although

t he chai n nmay!ibehaestbintstib@el fbrh khe@idup orgisthgpsr, O, BharsisSeabsuyily, onanf | |,
heteroc?/hgl ic groups, etc., A generally being not nore than 10 carbon atons.
Al so of tp frsbiEssta%r e het erocycl i ¢ conpounds, such as

di het er ocycl gpeniagi FaeiSast 2sarb@ st anfl uedllPyot snobsthir 61taton awngkazol es,
t hi azol es, oxazoles, etc¢., where the rings.will] usually b bstituted
with atsubgieted Bﬁ%afa%lﬁﬁﬁ%réaggwﬁﬂﬁ P%?r#ﬂabﬁyntﬂgt’fh%r ‘14‘?8?%8@%@%%@8? % s will be
Necess apyiroghf) altoues HRAEAN HAG beBibeRueavith afler ABS, sath dsnllgt,ent, are tel lurium
(Te) derivatives, where the%fére i bonded to A0 et hyl ene group having a
hydr ogePetEPIRIT §TO4RS: The FeneEll3 be AR E GTILERE group is part of an
?I i CéC| i ¢ or ARELEMREKELE ﬁetér'béyglic id%@iouxawysuﬂa?seii}wmm?ydo%{nm_?&n@spxsef e & agl y )
used to an_aromatic ring.  and the other val ence of. the is nded to the
nol ecul gremphfied Wﬁébﬁnﬁﬁ?jis"%ﬁé?q%th@&@ﬁsaﬂ‘%?le%§t°b3ﬁ?r8>géez‘?nﬁ§?N%{ ‘?P?@ﬁ’len, etc.
Sever al g L@l %88 atabeemrRl kit Bloag eal iaBehnd ghicechy@eotaiewifito deresssryar e
illustrated in Figures 7 A-F. The thiazole cleavable |inkage,
"-CI—I@tFﬁfélf%fFéh-e(f@%@)’Hrﬁézq-Nl—l- protein," shown in Fig. 7A results in an
nol ecul ar t agigwiot RtckRarBRileiym (TSR vaXwee)wHst-thHT: is bPrdefies abdtlylena is in the
range of from1 to 12, and nore_prefer bI.X fr0tl"n1 to 6 ;h oxazol e

Thriom vy

cl eavabPeuP PyRgGdydrossrpiess 1yt T5 piomy i the. ey QP EOPR 1S O 21

shown in Fig.
7B, 1 esyikdyslid i héBroBRIie S, AWat n@Phave ah oxd@oupTpieirably fufddle & aGNBicGHY. " An

ol efin cleavabl e |inkage (Fig. .7C) s sho in.connection wth the binding
corrpounHidet%?}mrﬁé]ﬁ?ce'oggf-%lﬁ%nd@e%g}eir‘boz ugggg'eT HERR "DCBeI'ng a

f 1 uor£SE&IzPxe¥E tetrbllB, ). €f i N cl eavabl e | i nkage may be enployed in other
enbodi nents al so. eavage, of. the illustrated ol.efin Link esults in an
mol ecul ar t ags'grl Plﬁg“F@Flﬁz}q’ ablﬁil?]@—g@) angythor CE,a“agﬁB%’P%mﬁe lﬂrlrlﬁtf/a %gm glr%}res

subst ijt g%n% T‘liettﬂihibléf él@vgiﬂaﬁmge,dmrthiryzon@qc}mnacaq@)m-pmtdha’r shbag & Ei |

provi ded. above. Prefer ,. Ris an eleg - d [ grou . 0...U |l man et
T R TR F R R R e G B R b

Cheni st g rardgeactkér@N %o 1JVRERGE proferably MdmSt to6c The exazblh cleakabledinkage, “-
(Wley-Interscjen e rk, 2001): and e |like. Nbre prefer , Ris
an e?%cf:ﬂeﬁzﬁﬁlﬁé@ﬁ%{gﬁ%ﬁﬁﬁﬁwlﬁg S%%W%%B%’ei? BER PSR n(%slecél%(rj °f W(l)tﬁ] to 4

het er oakpwEEy 80Hse(=enHDCHO 0sn blafin geovlle Gokagt @ig. 1G) Bish@yn i5,commctioN. | n

further preference, Ris - 2, . 5 1. CB 2] ., fur I

n-al kyl BoHRRs d}nngPH%%;anyg‘g%‘ie‘?th@%’gz ‘\%ﬁ&lﬁ_‘éeﬂ\l%g?’es n§|"f%§/‘|’1ﬁ§ér{ngaar yl. In

f urt her flusredcein @P€ ETHe® dfAR1cavabid Ikedeany db kmployskiagthendmtfadgnenB@lsosubst i t uent s

X' and Clegvagggf thg ﬂi’dllserlﬁclade oqgﬁnt lglkage results in an molecular tag of the form: “R-(C=0)-M-

25 D,” where “R” may be any substituent within the general description of the molecular tags, E,
provided above. Preferably, R is an electron-donating group, e.g. Ullman et al, U.S. patent
6,251,581; Smith and March, March’s Advanced Organic Chemistry: Reactions, Mechanisms,
and Structure, 5™ Edition (Wiley-Interscience, New York, 2001); and the like. More preferably,
R is an electron-donating group having from 1-8 carbon atoms and from 0 to 4 heteroatoms

30 selected from the group consisting of O, S, and N. In further preference, R is -N(Q),, -OQ, p-
[CHLN(Q),], furanyl, n-alkylpyrrolyl, 2-indolyl, or the like, where Q is alkyl or aryl. In further
reference to the olefin cleavable linkage of Fig. 7C, substituents "X" and "R" are equivalent to
substituents "X" and "Y" of the above formula describing cleavable linkage, L. In particular, X
in Fig. 7C is preferably morpholino, -OR’, or -SR", where R' and R" are aliphatic, aromatic,

35 alicyclic or heterocyclic having from 1 to 8 carbon atoms and 0 to 4 heteroatoms selected from
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substituents "X' and "Y" of the above fornula describing cleavabl e |inkage,
L. In particular, X in Fig. 7Cis preferably norpholino, -OR, or -SR',
where R wod3Rie6a¥ e al i phatic, aromatic, 35 alicyclic or IreTarsoy§shé c
having from1l to 8 carbon atons and O to 4 heteroatons selected from 20 WO
03/ 076649 PCT/ US03/ 06806 the group consisting of 0, S. and N. A preferred
t hi oet hehe grbeascabbtglof Okaged Ns A prefestd Gicether ¢leaalge linkBgE 1k dlusinged adid. or m

" - (CH2) 255:.CH CL 7k NH: SN QM is in the range of from 2
o' 12 ARTREINIPR oy R ot G M Wit R of

cl eavablfeont 2 ki2gesl mdre pefeeablyy peths taogmofifront2 . 6. 7hiawthyr deavalilt iddaeet of 0 bi ndi ng
noi eti e T nd_noj.e ar_tags by.way 5.of .precursaor co unds shown
in Fi guﬁ%%%%g‘ﬂa rl%.g'q#om%t‘{ ?eaagtﬁ&{egtoatﬁxcgrﬁ% %’8165?8()?1’6 B T-¥ c@ﬁrnt S%’Qbyrﬁ’ﬁyet y, T,
t he t ér mif peburbyraompytinds showo M/Epitred7E anddi. NlolSttabtt@in dyine groveof d oindihg

chem stry.. After  reaction wth the, am roup and attachnent, the Fnoc
ot bt et Rl Ry e Ol B3 R RR AR b ETR R W Coo e
Wi t h an réddSoresitiethe amiroheoupnhé aitakc et aly, Fraemcitotagion @ryop isrektovedtoptoded by t he

schenes Figures.l, .2, and.4,. W t he ceptio hat .t he | ast .reaction
Step 1s “Trechitarys R sRA e s s FHERRLS Ry b s S naP it o
group. Idoddacad lyrthd shemes of Figuteh & 2p aeise miithitheveabdptiamnthatete banpciicestaris

el ectlbo%eordidlio%agan%ﬁisggsrcirgtb%dfi n. th foldltovm‘(rglg ref erences when separation
of piidr &1% 390N 8 AR & AP gl 2 RPSPRAFPINGE Wit by gas chromat ogr aphy or
mass spect r ordblegular Zigalfgn e padsent Biveronjmagabepi@eenmelectidphorld@Pas 1012 (2002) ;

G ese, nal . m 2:. 165-168 (,1983): ,.and. U. S... patents.4,650, 750:;
6 500, & faRbedid HR i Gng RESEE i Sbkiny B Repo L B Rchabt e Balea |
pr ef er abluybyagaseiirematogriapityl oe mnasgpaitome oypBhmngd et diBiodopjugitabhemwi1:1002-espect to

the acti | 8S eci al l i X n i N .a
ot eot | A b o B ERs RRA R, ¥ BT (o R nBRRS MR SPHER S ana
st r udburset16)981;0®22%hend the Bkhas a nol ecul ar weight in the range of from

about 50 to t.2 dal ten nor. e er abl from.abou 0.to 20 about
1500 dal t ons Ebar Rt e Pl S BhBl R AR bomb BT ADR b o) 0, E
may conpespse teathe aleive eretion egpedelly figplet gaypen.ahd gt iacludds e dttedhenteparter

fl uoresc , J i.c signal.. | enbodi ments e ovi ng _det ecti on by
mas ARy el ISR S BV rear] R RGeS BT DY
t he det ecighom thy uge énarabdesdo fHouc?508 dans, siageptierablyl fomlaboutb@gs within a
pl ur "ibl tagmﬁrl%osc?ahtgl% ?‘gefca%%dts@&tturgsat{%% arr]‘rg Fes SNt SRS e%v{?-tt?n% canf ise a
characteristic and/or a unique optica propeﬁy Wt respec ToPthé ot her
menber s defecttdnegraprfer gepdratimglan elgctrdchensind, fampmcdnt, ot ¢reowmdgenivaigogr &phi ¢ or

el ectro i af | . eristicqd tent] I nder set of
ot andar i0o8iney BERBUAE AARAENE) AN hB) bt xh%e o B SRR ok BT O

col um prwesr Brefecablyy the detpgon enpipigemergitsasiBiorestetdignaphor et i ¢ separ ati on

medi um  or t%ol!eéuﬁ?%a é@lthlgﬁgmaq%y 48 Qeﬁgc&e!d SE) Ial%f Qa% hfg;s%l thgge%%}a%{oﬁ S a .
fl uorescence proper 5 such as em ssi on spectrum g™t uorescence lifeti nme,
f | uo2és charedterishit anigir b ynigte eptigilyerpergawish exspgichtodire diizen chembervmfbt eangt hs, or

the || XSl 81Abhfec Pt dHAS ARARNG BoBEGREI Y schd hUALERERAER | N1 oo Y.

For exa
retention time under set of standard separation conditions conventional in the art, e.g. voltage,

column pressure, column type, mobile phase, electrophoretic separation medium, or the like. In
another aspect, the optical property is a fluorescence property, such as emission spectrum,

30 fluorescence lifetime, fluorescence intensity at a given wavelength or band of wavelengths, or
the like. Preferably, the fluorescence property is fluorescence intensity. For example, each
molecular tag of a plurality may have the same fluorescent emission properties, but each will
differ from one another by virtue of a unique retention time. On the other hand, or two or more
of the molecular tags of a plurality may have identical retention times, but they will have unique

35 fluorescent properties, e.g. spectrally resolvable emission spectra, so that all the members of the
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nol ecul ar tag of a plurality may have the sane fluorescent em ssion
properties, but each will differ fromone another by virtue of a unique
ret enti orwoia®766@n t he ot her hand, or two or nmore of thePoDIES0db@N6t ags of
a plurality may have identical retention tinmes, but they will have unique
35 fluorescent properties, e.g. spectrally resol vabl e em ssion spectra, so
that al |PIEREY serdiginguigableibs the 2ombinenitis) (I FoB4 BlaRET B0 3A0B8B6cersb ur al i ty ar e
di sti nguhshable,tby the conbi nation of nol ecul ar separation and fl uorescence
measurenent. Preferably, released nolecular tags are detected by
el ect r ophor etfrefesblyareisesedmodasular tags aré fleientaddyetvciophbretic shptreiidn and figr oup. | n
such enbggj S identic

o el B 3R B RS Rt ba b SR HIEY so ¢ h

fl uorescence properti or €
di st i Actidgéiga dluprgscenge neonsyics begyhérffﬁganadﬁcaﬁroehdrarcnnmluwdmthst@mn@ttpem in

condi ti Qaﬂ%lec@éﬁlfeﬁ"gﬁm e fmil lﬁldiilisle?a;atg) ecxgg? isng Y Iarefe}ag%pplglfaht%egg)f invention are

separ ated by conventional capi rophoresi’s appara either in
t he prededeclapfagspkibninaentipn are @marﬁefrdthywna\rems@mwapxj;lalrmﬂactraphoﬁme Aflagatys,
capillar I i 0SYSi.ens (Foster
Gty, mﬁhﬁ'%gllgtspgég%g5%&8%099%%%8{7@8%?%&%3négg( R Qr/%’s‘ %A) rmodel P/ ACE
MDQ  Anetestienhomisis genaestesarclydsuypnijedaBiesyseal (Fd’S'Eg@BA(CE) Zhﬁﬂ@ls 610, 40@X04nd
Spectipu gERst lySi d C

10 '\‘.‘@60 ;Be ('FGII%F‘ d[—? n?od‘%%@%%@v%ﬁa A&lelé nltlﬁlosm TICES g@umpﬁvzgﬁ %I ecul e

nobi | ity i S_proportiona
and Mi M%%BA@Esl@OQwr 408@; Spmrué@dixaen@@@mlm swtemrmlddheﬂﬂ@r Emeopmetmb. lity

under t BgLaRRel ﬂréﬁ%ﬂﬁ)nglfto /F‘FB qﬂ{e?er [t]l?etéh {h\é\%%ge@ilg Gnfli0§ nBSSO%F éhe more 15

el ectrophoretic l'abel's w be at east usua
usual | y mplecpieq Hesigablyy the diffprenceindnobility b@eothﬁgondmonmfehe @rteelfnmaadai y, in such

convent i@Raky @199@5&% H%ﬂopﬁop&m el WiPBhA&Ek a%othOg d:sha‘:ﬁ?r ooo MRl gcul ar tags

of a Iuralltei/'1 % | east one percent pre erably by at
| eastld a Upiatlze F@@@unhof) énd mafee (A2 drmeme. 1Preforably, lpeu@monventwnabzp@ammpgect

mol ecul ae eﬁe@gop}%retfc%&Mles[af’m&‘l\é&ﬁfa?tagé ﬁp%Bm b ffel;ye é[agtfo}ll'e nd.qpi.gyy and D

is a detection noiety. The notation o 1 ndrcaré"that the
or der i ngrosF Prefeeably, hvief Igast azwrwa@tlnﬂgrmy ob&omidh 19 peagenti t her m)l et y can be

adj acent to Thh@necalsﬁe@f/ abl e@ulérg%k?\%gﬂ\]{[ I-D) ;Hi'é?é ]%f E mo%lljfy n(l%iylg% nB(}d

bi ndi ng co ound of éither tectlon
noi et y, 193 detpgtjongmoiety f Thegrotasem (M, Débiepsedﬁo iddieate thatchy wdmige of the MadndD or dye,

an e ealoi@eN8R seabct @R lther %le{’yr&gn bd ﬁdtcﬁﬁ) Ecﬁ.tx@ EIQERII&M? lnll:lzaée LaITE% gs(?‘:]?_i? ent dye.

Exenpl ary fl uorescent dyes e Tnvention°rn
wat er - SG%U]B) dlevignstes hindiag é%}@@unﬁqfﬁﬁheé%@mrfsnn84“3i21ﬂ RilcurﬁBdrBfM ior escei ns,

benzoxant hengcgygs, | IeRGY 8Y, hiRasER! f ol | owi ng
ref erences: Hgndboonf( Nbl gcua | ar Prob eagg)zgﬁ%' Resear ggélé)%]{%? 8t h ed.

( Vbl ecuPlsrTophesnend labeleargléq%e Prefymply, Pdea fé%oreaqcent dyesExq@aaﬂaemﬂu@;sm@xld@as Lee et

al , U Sgrpadwid th®inddniod ér 096, 723; Lee et
al o at elntt 5m9 0526?d{€£&§t6m gllgtrhﬁhm el c %EC%&tgs%ar ch, 25:

28162%8é@ﬁerfggwsce%bﬁpzorsﬁmhene@yg; angkenergy trans@myeg,mclomdazmhafcébwmg U. S.

pat ent  &f3dBeB4BindHdx RembRbES ProHesSmd@{%Ee%B R§ag%§t§ s, (EGE&NL PFo‘oesa' u.S.
patent 2,153, 059; Eckert et al
Elgene, 2002); Lee et al, U.S. patent 6,191, 278 Lee et al U S. patent 6,372,907; Menchen et al,

U.S. patent 6,096,723; Lee et al, U.S. patent 5,945,526; Lee et al, Nucleic Acids Research, 25:
2816-2822 (1997); Hobb, Jr., U.S. patent 4,997,928; Khanna et al., U.S. patent 4,318,846;

30 Reynolds, U.S. patent 3,932,415; Eckert et al, U.S. patent 2,153,059; Eckert et al, U.S. patent
2,242,572; Taing et al, International patent publication WO 02/30944; and the like. Further
specific exemplary fluorescent dyes include 5- and 6-carboxyrhodamine 6G; 5- and 6-carboxy-X-
thodamine, 5- and 6-carboxytetramethylrhodamine, 5- and 6-carboxyfluorescein, 5- and 6-carboxy-
4,7-dichlorofluorescein, 2',7'-dimethoxy-5- and 6-carboxy-4,7-dichlorofluorescein, 2',7'-

35 dimethoxy-4',5'-dichloro-5- and 6-carboxyfluorescein, 2',7 '-dimethoxy-4',5'-dichloro-5- and 6-
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2,242,572; Taing et al, International patent publication WO 02/30944; and
the like. Further specific exenplary fluorescent dyes include 5- and

6- car boxywbadamieme 6G 5- and 6-carboxy-X- rhodam ne, 5- &KW/US03/06806

6- car boxyt et ranet hyl r hodam ne, 5- and 6-car boxyfl uorescein, 5- and

6- car boxy- 4, 7-di chl orof |l uorescein, 2',7'-dinethoxy-5- and

6- car boﬂ?tbaxb’i“l didichlotnflosriesseinek @ 1, 8t dib@nzo7- aBEs- -chirbreyHxdichidrofioresieth| or 0- 5- and
6- car boxy4l igN5 g 3 [.0 2

03/ 0766§9i BT %%%3/40%8 glo¥C%§ gg%gﬁgsg, G d‘%l%rgg\gﬁ%sg?l%s%e'dﬁ oS afifs- 'O

1', 2", 7'cagoxypg, Béwhlom@uoramlmﬁmd é’r%@ﬁytetﬂacmoch-i: hd6-odrbexyrighscei n,

1,2 ,7 |

6- car boxd;/C%IA? e g [ ch rof f)%%iglleafs}g el?%% @’ore%g%d)r 2 APgseis deriyativeg

car bory-4, 7- dl"h@ hIZ@a@fqomp%mf mobélrtbdmﬁdlf}dng Iﬁblﬁﬂ, Mt envagtftoar Obdad tand

6- car boxys4. |on0f ! arabl y rescein or
a fluor e}s‘%ugllgo c}gﬂﬁgl\;}a Jhglé ]&ég&@%%ﬂngreetﬁ%%é COWpOlérIISTrF onu%lfﬁyn%agmofet Thodi fyi ng
noi et y, alwuté&ﬁtoma,rwhefﬁrtbmtambmdalbm ozfpoutnith@en, phaspborbus, b?orm{mdrsulfuis ual 'y not
the at one"ars s Sofb . dIRE S BB ol OB B e Rop BRI iaboll i oy " ©
Gener al [mpre yelly fgrm elpout ﬁmbautﬁﬁ lhd.eroathms rwi’mH m1a§1rd1tmﬁbﬂyelha@ro|mnst y has from
about; o0 i8R bout. 30 het er oat ons,

whi ch i rll ac?dl % P%Vr?%?dg mcﬁﬂ{e alld%r oat %lﬁ{sﬁe%gaa?%gr{é%g (e) uﬁjosreOfﬁgi?is ﬁ’@f {l??fb hal ogen
or ot hehydregaaripganemnily fmer then doutrddfismsofsudtydaserdhan@bott h@hatorhy dWhagen i s
Tnere . ans goupces BREnE RO nthoR (IR obiRk kot o] FHEH i BRSURC ARt T
whi ch tﬁ@l%ﬁlprqSer,-Vﬁﬁ@llecyﬁlqmg mayrbé assqeidtel \plt}e@eamd goap.i Tescidamioes may be
associ abedn.Wot i T ni.c.or ani c,

i ncl udi n%qrtlzlar bogl;g%c ?{F?lc:hgdﬁ%(’:%%ggyl l%ngﬁ%bgg}g’;%oxyﬁoxyﬁ%g&%(aénﬁ% Bhos ﬁésphat e,
phosphi P&SP@F?@BWQ@WQ%’% phpipbingth sulefm@te sufifaten berenic gutti inftatue, et Fooni ¢, nitri c
Ni trous oo -chiifls. sud ude no (i ncl udes
anmoni uﬁg ph Cosg honi g[%]héngs\jﬁfl lgdrg\?tﬁ%]ﬁ’s(mgﬁlg%sa%hr#%{}@ pilog %omu ugt]g? Tuents are
gener al Pyona}m,ﬁwawhére@ﬂbsﬂlﬁ@ms ailo generally-aliphatio phfpom abomnt 6 cdnlean atontsaihe nunber of
carbon gAMBmPEf r I u sually less
than about 9. 'Iqhgﬁg(?lda%ﬁsﬁ%l} }ﬁ%sﬂé%di%égﬁg bg%e%%ﬁlm%?%ﬁﬁuﬁu%é/ 1? S aﬁ dr oxyl

gL Ougd; abayEy. ﬁweﬁh@mnﬁlédwwmson&msdb@&yfﬂrogylcgucpss, m&f}de{gs)hemﬂnr des,
phosphatgs PEYGISE et er o- ol i gomer,
havi ng %1% Yer en@n%n@ﬁe%ger%mﬁems 5 ng%t (H’ %g{ﬁ\{{m {’eahonilo -Sligomer

char act 873 stqre-gligomey havipg differsnt Id@@rrﬁwwf dmsame ewlifgent crenserdt her aspect ,

(M D) ng;aggcteggwgreeg %&%&ﬁd&&&rﬁ%ﬁﬁ&[&a@hem cal scaffolds used in the
generation of conbinatorial libraries. For exanple, the foll ow ng

ref erences dEsEPB@sRechMdP)moietis erswprstneded feh heniieal spaffeldatsedip the ver se

bi i t yen e 19735, Dec.
26, 1000 e B D B R PR, T 5

r andd %ﬂnavoallld @sﬁ%mgepqv@mgﬁmw swbilisnmuwlyd2/m86 3 peptaids (R T PLOB@Yion
b di
enzodi Rg & 939736 b&. 283b91), Nﬁcod@d Sé}iﬁdég;ﬂbr P?l}_l[g %&Q@ﬁfzo%cacta@ al . Proc.

hydant oi ns, benzodi azepi'nes “and di
Nat. Achy3)gedombiopligomes: (P%DB@JIGQIPB W@Q%Wmvlanyﬁ dPYBUdenzodiazepines

(U.S. Pat. No. 5,288,514), diversomeres such as hydantoins, benzodiazepines and dipeptides
4 (Hobbs DeWitt, S. ef al., Proc. Nat. Acad. Sci. U.S.A. 90: 6909-6913 (1993), vinylogous

30 polypeptides (Hagihara et al. J.Amer. Chem. Soc. 114: 6568 (1992)), nonpeptidal
peptidomimetics with a Beta-D-Glucose scaffolding (Hirschmann, R. e al., J.Amer. Chem. Soc.
114: 9217-9218 (1992)), analogous organic syntheses of small compound libraries (Chen, C. et
al. J.Amer. Chem. Soc. 116: 2661(1994)), oligocarbamates (Cho, C. Y. ef al. Science 261:
1303(1993)), peptidyl phosphonates (Campbell, D. A. ef al., J. Org. Chem. 59:658(1994));

35 Chengetal, U.S. patent 6,245,937; Heizmann et al, “Xanthines as a scaffold for molecular
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30 pol ypeptides (Hagi hara et al. J. Aner. Chem Soc. 114: 6568 (1992)),
nonpeptidal peptidomnetics wwth a Beta-D d ucose scaffol ding (H rschmann,
R et al .wodb3mmsne Chem Soc. 114: 9217-9218 (1992)), anaCagsu3yognpgani c
synt heses of small conpound libraries (Chen, C. et al. J.Amer. Chem Soc.
116: 2661(1994)), oligocarbamates (Cho, C. Y. et al. Science 261:

1303( 1983drdity ’p\g&t Dg,ylls thﬁ. 89 BSPAvfeatfBibbrg. Med. Ahert, 48659;668 (1996)y. Chem
59: 658(1994) ) :

atent_ 6, , 937 i n_et al,
Pt by G oh U arP B op T et Al o 85 Wb head oS Bl TRREa bt
di versi tth¥hke MRkerath, ¥eths as;%ct bida dubdiithehDOva scaffeid iand Eitis the resBofalmr g.  Med.
Chem, 4: 659-666 (1996); Ostresh et al, U.S. patent 5,856, 107; Gordon, E.

M et agcaffold. Med. Chem 37: 1385 (1994): and the like. Preferably, in this

aspecd, D i Spaesibbd ats{a&ﬂf(MOD) AoRaaf & adodstan@d MoSont bEmbeSf thekarhde
scaffold. 5 In yet another. aspect ted fromone

ieties const I U
or nor ediffpreptremagper ermmegipl iyearvélrlﬁbktzl&lﬁ?ﬁngr‘bgﬁn?lé%‘wg Fé? N3 reagey gfﬁtl e |inking,

cross-| #é}}ﬂt Bhile AREmUIRARS LAy ﬁﬁﬁgg@é&rﬁn&&aﬂDNmeﬂﬂépﬁdd‘saﬁmésﬁeﬁﬁs gl pyt
especi al |

KQUSI ng a conmerci al DNA or pept(i?g‘%@?%/@t hesi z for tfyﬁ or part

of the ehthe fyathpsss. In ghig aspect. Ay Y foiefify argspa é‘n’ésruéu F&MIHCFY subuni ts
usual |y &Qﬂ{&aﬁét%n@xmldgBmhgﬂéxﬁﬁaﬁrpr@nﬁo@mcdﬁe hnsts notheiepkary, precursors
i ncl ude but are not limted to, 10 dj tg % 'td¥ 6(8\/"_) pr ot ect ed

hexat hgimsthexyiyb M Ppriseistied erpdhylere gE(C?lzP osphoramidite,

l\/bnorlfet DY th AR REXYA2-Evansatidmadt xutidopfody INpHospBaphidity, 12-(phos phor ani di
e - -

Mononet WW?WQWF@H?%?HB%W'CQ’@OE?&IP] LNy ey g rRberBYdiisy A% Bhos phor ani
di te, 2pfodohénoxyRapBidbemsky) ethyﬂ()z apanaaﬁjzm Nﬁy-]dﬁhdpydpyb%hdsphdsr@midhy, 13-

N, N-di i sopropyl ) - hos hor am it

(2- cyan@@g’hﬁp&r%m"}\?—xﬂ 1@(%?‘5’&%’}5 %ﬁ?ﬁ@}f P%}%h Q}}OP&‘%“’%“%* E%ﬁ%oé%s%?% 15
phos phop i ihdnfdited 5-HER @b PTRrdsbaitOPIRSSHR amidR0 S ilea s chitirelFTubrescein
5 -Tet rach or o- Fl uor escei n Phosughor am

9- 0- Di th%BWthﬁeyP -Q Pir%qtlixﬁ;cpl‘gﬁ)é q:t%eaqe ggrcolel [(2-cyanoethyl)-(N,N-diisopropyl)]-
:]3- 5( 121 ([3)' YEUY :hﬁihl}e' 60 %ﬁieth@%ﬂﬁt?m?t&)b}mylpmﬁs-prahymW N—du;opropyl)] |
pﬁ]OS phop]ggpp]@ﬂ(r)%(%t 12(3I %yo%fl%% y%/tyl-l 2'[151%e0x¥ral;]0%ee 5 fR/J gyagoe’thyl) dl\f l%Opr opyl)1-

5 -0Di Hﬁéop §1tghbaphoramidte  BLO @OXMEoNYOBARKaethyleheglyasid(RgslapoctN-
diiso rop %1 - hosihoram dite

Di ek 0 - {s%rﬁ@/}() @@cﬁ@h@ﬁ@&t@, (}%'I 4% [flt“ﬁth8’§f‘/£fh%1é’f‘¥?9?‘3e°3§d -[(2-cyanoethyl)-

(N, N-di '(13@13([1@, Btbpyl @ﬁ&ﬁmﬁﬁﬁﬂ% di3tigs-[5-(4,4"-dimethoxytrityloxy)pentylamidojpropyl-2-

1 et abtgie= o

1, 3- bi sglBtiA ftﬁtyldily)wﬁtbﬁihﬁoﬂﬁI[yJﬂQWﬂdﬁ@ﬂfOXj/@fBOdﬁbW opyl -
[ (2- cyanoet hyl

N, N-di i soprag dite .
i et hORYE RGPS AR b} 4 S PSP d) BHErLL ey yltééf%so%‘%;? g
pent Ygaglrﬁk@dox%@wmp?odv(o&ywaﬂwﬁw)cy&r%bthbrloi(m Sopisapyblll- phosphor ani di te,
rs

di et hoi?b?sp{“tril}?lé% f‘&ﬁ@ﬂ?ﬂﬁ%ﬁ%ﬁﬁ?ﬁ?ﬁ‘%@@f‘{% YL P P R Dopr opy 1) 1
- phosphgicamidiitee p?ﬂﬁﬂﬂlﬂh@bﬁb)ﬁonité @PDP}L-s(mSEhIﬁidm abytyttddvylale, Texas Red-

| oh | b
gy((:ZOps)ls(ragf‘?FIH‘f“"t?%rl 85;%%'( ‘gﬁg{?rgm Wtﬂcl@@@ e¥uc i mld}él St PRibacetate, Texas

Red- X- %msxyeipeﬂl(ﬁwl)selsdneﬂmdﬁmnam@u&nﬁmdpbee;er)eﬁmm(w(fr-hodam ne

S UCCI38 | ngn%gen%ysl)ta%rmocgr onyQ)tetramethylrhodamme succinimidyl 4-(p-

maleimidophenyl)butyrate (SMPB); N-y-maleimidobutyryl-oxysuccinimide ester (GMBS); p-

nitrophenyl iodoacetate (NPIA); 4-(4-N-maleimidophenyl)butyric acid hydrazide (MPBH); and

like reagents. The above reagents are commercially available, e.g. from Glen Research (Sterling,

VA), Molecular Probes (Eugene, OR), Pierce Chemical, and like reagent providers. Use of the
35 above reagents in conventional synthetic schemes is well known in the art, e.g. Hermanson,
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car boxypi peri di nyl ) sul f oner hodam ne di (succini m dyl ester), 5- and

6- ((N-(5- 30 am nopentyl)am nocarbonyl)tetranet hyl rhodam ne, succini m dyl
4- (p- nmalwomBdophenyl ) butyrate (SMPB); N y-nal ei m dobut yr PCTASY0306 ni m de
ester (GVBS); p- nitrophenyl iodoacetate (NPIA);

4- (4-N-mal ei m dophenyl ) butyric acid hydrazide (MPBH); and |ike reagents.
The abomcér@%%mem@s QeEIRTE PR, NewWail, a6y, IanachuTbﬂ’ Mnnﬁirm Resear ch

(Sterling, ul ar Probes nd |ike
r eagent C%FWFGG@PO? OFe {38y dﬁ%‘%ﬁ%‘@é@ﬁ@ pf%“&%ﬁ’%aﬁﬁ\% %Flysg nt hetic
s c henmesyiospieeintidikd) 6\ MoRorhétBox@ i itylarfiing)het e 2reyan olyl)- @mmc@adp@mamg

PCT/ USO /06806 Bi oc ugat e Techn u W Y0 1996) .
| n par t PROgPhgFamigifesier ?‘b@ n‘%ﬁ%&ﬁc cll?(g °¥361P?tﬁdfﬁ\§N élé%laé?ﬁy

di mtﬁ"%ﬁﬂoﬁa\fﬁldﬁ@wﬁ |(43M©ﬁ&ﬁetrtllﬂﬁtyﬂﬂ1®91)ﬁﬁﬁﬂ¢yﬁheﬂqet@ﬁB(Mjlanoeﬂ]il}d}sN’NN am Idl te,
Sh(()gp mgl;ggrt@pﬁgpﬁo%}}oranﬁg?ten&) r?téy6 -mercapt }?e@% (JE ye)xnogtlt\mlylvﬂg N &%E’;&QE’;X) )-

12- (4- MpiRpRihasivd, bid-plrthorgtidedeahiiient gyeyAnuBtanbehyONNWNdiiiopapyDBy| ) 5
phosphoram di t e,

2- [ 2- ( 4PSPRSFEIitS S A RPE P aRBOR B e K ey ey bRE S T oPY RN

di i sopr gy JF] o@D B DathdGtritfl S, TeitlatkyBboies qemmm;yn))m N-

( > Cﬁa gglﬂes;[qarﬁyyl}]mhwphgr:ailnzi?tg,;lﬁe%b)raqt%%)tﬁ gx%e‘:tﬂyleneglyéol 1-[(2-cyanoethyl)-

3E g 24C>[/] @mngﬁ?giﬂr%gylﬁ)?‘p{%bgghdrﬁﬂaﬁ@ Y94 -ngmgmsmeﬂmm)dweeyl 1-[(2-cyanoethyl)- -
phos pho@éﬁﬁ-%s?%opyl)] %hospﬁ/orfmlgp é/ 1, 3-b14 {5 (4, 4ygimet 19ylo&}Npent8amlstﬁrop9Y£
5'-ODe Icf?@.]&ythym VN ditsopopyDil-gReMoritieng 135-4.4'2- cyanoet hyl ) - (N, N 10

D) ot hoS TR ABEHg R T Y Bhoropred oy arSByRg! ) -

(N MNi4li psppspiay]- ﬂr])p}@-lzqm}@ﬁ(&tﬂyglmm diisopropyl)]-phosphoramidite, Tris-2,2,2-[3~(4,4'-

b
(1 ﬁ hfdﬁﬁ@gggg{ﬁ?}%(%{g’%t l?ﬁg%éﬁﬁg%[yi (2 cyzlngeth}(l:lya\rl]ﬁe&nsgprgpyl)]
[1 ( 3701 Sphdep lglﬂalﬁdr(téj bmmhﬂwttfm&—W(mmyﬂrnwmh%d;?gbﬁmhman@wcarzexylate (SMCC)
di et Komﬁn}%gyl(})g\l )pélg%flé];\ﬁ)écﬁ,? g% %J fS@’B%? IQEIC(S ?& ﬁtg&hm%s[%t(e s’u cln1m1

_FI)_ent y|2aE2n %%Teﬁﬁﬁ%enﬁ)bb(y?a‘t&cﬂm{IhL)fllﬂa'le(lﬁilldNblﬁryﬂyB@@E@mﬁhﬁﬂie ﬁﬁ&ﬁ)S@M(BISB;m dite,
rs

di ne?%o?ﬂtﬂpb%yb};@?)aﬁ?%tﬁm et Ayt Mﬂﬁmf%@eﬂ)aﬁw 36{A BYIER9Re di i sopropyl ) ]
- phospmpg dite, succinimdyl trans-4-(maleimdyl nethyl)
cycl ohexane-1-carboxyl ate (SMCC),  succini

3-(2- pyri dyl diM RPBFS? ERFTRBRER Y TS iehEys pr%?é@ﬁ%‘ﬂ}/?d%%f%“flﬁ FElestat e,
it'cc' n: meﬁ%gs bl‘&f(itﬁcm’s :Eﬁfo%hﬁﬂg sy o topilysiBlcne oBMRE)ntaining cha}[ns are well |
mal ei m dobut yr oxysucci ni m itro n
i o)d/oac efagva, ¢ &Fﬁ?&?gﬂaaﬁbaydj @@%n%giﬁ’(?%dﬁﬁﬁ‘éh%p}’%ﬁ’?‘ﬂ?gf@t tﬁsﬁe @H‘S?gf‘ )a/m de
(MPBLE . ch‘l{%/voﬁ)'e%Qu;ﬂlﬁﬁrﬁfdeﬁﬁedp@ieymm-sﬁb.&hﬂﬁlyﬂ{eﬁmﬁfse@oﬂk)ankmﬁmmepw yiner
subuni t synt hesi s nethaqds. I\/Et hqds of form ngduggect ﬁ’%@%’ez‘?t h pol yet hyl ene

oxi de- c SHRKINE §ipuph AieqEplicetle (pe Wide g5y T Palvee U S. patent
5, 1717, 0%@yeth&leﬁé&ﬁﬂé@n@ﬂﬂﬁﬁ@y%edxﬁé’)ﬁﬁol}iebl%%Qe gt'elbd‘llﬁgﬁt&ohaﬁldg\lpolyllactlcnvol ve
coupling of defined-size, ti- nit Hg)q rr& EY . ne anot her,
di rect | §cigh pOIWeB“‘ilqsrﬂlﬁgﬂiic% 0 ygfe 2aHpP9 %%’B & RO* % ﬁlé Variety of
pol érrer §01yiaﬂ|@£a1daes pa%mmb@t@ £, ngck lcomhneest ﬂiM’e(ﬁnmflﬁdﬁngipolﬁmds pohposedopy| ene
oxi de ol yesters 0 Col.IC a act
2) o? um%é of multiple subumts lll'ﬁ(ed X}g charged or unc arged 1%?0n§ groups. | % addition to

homopolymers, the polymer chains used in accordance with the invention include selected-length

copolymers, e.g., copolymers of polyethylene oxide units alternating with polypropylene units.

As another example, polypeptides of selected lengths and amino acid composition (i.e.,

containing naturally occurring or man-made amino acid residues), as homopolymers or mixed

35 polymers.
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acid), polypeptides, oligosaccharides, polyurethanes, polyam des,

pol ysul f onam des, pol ysul f oxi des, pol yphosphonates, and bl ock copol yners
t her eof , woaBadienyy pol ymers conposed 30 of units of nulti plCa/tsobensid s

| i nked by charged or uncharged |inking groups. In addition to

honopol yners, the pol yner chains used in accordance with the invention

i ncl ude sel egtmemhbeRpdch afieopedsy,mlc&ulaetag, E, icdfintdbythsioafulpol yet hyl ene oxi de
units alternating with pol ypropylene units. As another exanpl e,

pol ypepti des of selected | engths and am no acid conposition (i.e.,
containing naturally occurring or nmaM-pade am no acid residues), as

homopol yners or m xed 35 pol yners. 25 WO 03/ 076649 PCT/ US03/ 06806 In
anotherWH§E@ct after release, nolecular tag, E, is defined by the formula:

A- |VLD5 wher e%ms c,;(—é)R SthIG(F@hﬁi)hamj@foﬁlaﬁ’c Jaficyalit phiaterayclarmanag fram labi cycl i c
or eterocyclic havln rom1 car n ato t oat ons
sel ect ed ¥ %ﬁt?rﬂ%anérodﬁéhﬁtﬁlﬁ’éﬁf’?ﬁ Fﬂe‘gc“egfﬁoﬁl t(ﬁ%gro%ﬁows ngfﬁ%? %dnd%f ﬁif-

- S02H,  cER2G-eRE)-$dIR; -cEf- e@)d)bkc&@jzmwmmmox QOGHB)CHphere n is

in the range of from2 to 12; is a detection group, preferably a
f I uor es 8% nds8 thegarge ph R)Fl|2§°alt%’ descri bed above, with the proviso that the

total nol eCUbaéa&&éc@hﬁg&ﬁp&rd‘f&rﬁlﬂfb@ﬂum@mﬂdyé hed range of from about 100 to
about 2500 dal ton not her ﬁreCt

Dis fluor.escei.n t ot al
mol ed®l ar welyies cr}i’eﬂ/ﬁ VF’SWIF}W avise glﬁtgthe @%‘1 féf’ﬁl%?%eﬂﬁht f%% y]jabout 1500
dal t ons within fReiRF [B8HRBEIt,10MomYyutheocsdanbiresi zed from smal | er nol ecul es

t hat have functl ups t hat VI de.for lin t he ,mol ecul es
to one anot h&ano ’iﬁé}"l’cy??ﬁ gl FeWgﬁlran?:ﬁ]ﬁ 1“%%%{ar Y’uﬁﬁtﬁr}%‘na D LSS i ncl ude
car boxykinge saiddsaboaiionasaboantbobyatoaxy- or thiol - groups. In accordance

with the present _invention the char.ge-i nparting .noie ave one or nore
si de groups i‘p@ﬁ@%ﬁp‘fq (ﬁrﬂaﬁge %B@Slgﬁﬁoﬁsﬁlg lg?la%h rt%aﬁgg%ﬁén\(ftéonap
f unctis oR@kbd thattpoviteQui ldﬁmfg(blftﬂeilﬂbﬂ'dctﬂlgs ﬂ'o@naandt}&helbuaﬁiy it olirseaodhhier Snahl ecul e of

t he charge-inparting npie nfunct onal iti resul tin fromthe

react i ofmgHo n‘?%o?ptﬁ 49815 F’X’a HE AP fféd Y Oéy"org%lfgrfol R hbgcc?r%?m ng a

coval en&mbmq)resaﬁﬁmeﬂibntth@cmglempdrmg rh@eﬂyeqammm@abemoresm rgmmmct ionalities
i.0u

are disulfjde, de, thi dith et h

guani di A& m&zﬁ@m A P& EREH Qﬁ‘@é&ﬁ@?&/‘ Sa]Taé{e gﬁi&c%oé’?@fm% éf(’]tﬁlcf;imkmgtoont ai ni ng
sul fur adpel op hOSBINEr 16leSIKCHT tRSchage-dmparting thaegt €ommho Smbiddnelités tenlsing

sul fonargﬁdes chi n Aar Tags

to BPAdi @tmeﬁpﬁgg%g@ﬁgqn@%ws ﬁgﬁl%e%eaé%exﬁglplfl%%nb fgrml "t netr(%g#ur e for

coval entbtyedn tAKmbGcul®d t6 beltajughi@@SSuch functionalities are dlsulﬁde, amlde, thloamlde

dithiol, ether, urea, thiourea, guanidine, azo, thioether, carboxylate and esters and amides
containing sulfur and phosphorus such as, e.g., sulfonate, phosphate esters, sulfonamides,
thioesters, etc., and the like.
25
Attaching Molecular Tags to Binding Moieties
Extensive guidance can be found in the literature for covalently linking molecular tags
to binding compounds, such as antibodies, e.g. Hermanson, Bioconjugate Techniques,
(Academic Press, New York, 1996), and the like. In one aspect of the invention, one or more
30 molecular tags are attached directly or indirectly to common reactive groups on a binding
compound. Common reactive groups include amine, thiol, carboxylate, hydroxyl, aldehyde,
ketone, and the like, and may be coupled to molecular tags by commercially available cross-
linking agents, e.g. Hermanson (cited above); Haugland, Handbook of Fluorescent Probes and
Research Products, Ninth Edition (Molecular Probes, Eugene, OR, 2002). In one embodiment,

35 an NHS-ester of a molecular tag is reacted with a free amine on the binding compound.
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to bi ndi ng conpounds, such as antibodies, e.g. Hermanson, Bi oconjugate
Techni ques, (Academ c Press, New York, 1996), and the like. In one aspect
of the i rwernsioomw4ss one or nore 30 nol ecul ar tags are attaclkked/usns/@ésoé y or
indirectly to conmon reactive groups on a binding conpound. Comon
reactive groups include am ne, thiol, carboxylate, hydroxyl, aldehyde,
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af fect QRCh™ %}B@ PE¥elEgs PLteTse Pﬁfﬁ%eﬂt ?racé‘?rgg?‘?o? 3 ﬁ%ﬁ%ﬁtogcr]n 1%, ° antl body

af fi 18 t porOdarand, didide filet a particular target, relative preval ence of a
target, fluorescent characteristics of a detection noiety of a 15 nol ecul ar
tag, and the like. Lipophilic Sensitizers for Producing Active Species A
sensitizer is a chem Elabplﬁlﬂ‘fﬂbﬁkiﬁibrstihﬁProdmﬁlgb‘H:tﬂvﬂﬂ_pﬂc&d or activated, to

produce an ctive s hat i S eavin avabl e I|nkage
preferably b 58‘35?%8&1??)?@11?6 %%a{} %?’Ilélg%.ggl %Ctlvatg%’ﬁ%grol 54" cheni cal
Speci esadtlhatpeepémmhi &pmdsﬂcldamgd cENablbllhlyagS,Cpréfhtablylby9x1d61icaavage i nduci ng
ef fect s a

n the. proxim of .t si,t.e of enerat Ei t her the
actite T f?éad’?ye g%lagt“’e ﬁﬁeéteg 3 e l%lrspe(il?ssga& exhtts S]Ftoéjt ﬁvefi %Ch‘iﬂp' *F htapltfzsr eate
signifi ﬂaﬁbgé@ﬂd\@{gcuﬂﬂads heeﬁlyslethb@mnﬁity dfhie sre ofitsrdeharatoh. Ettherctheeeatlveon or a
Chat 1 CSHegesis TR St Bo 5 Pt o BRI e e s RS o ¢
di st anCeletpfdi[ﬁn%oftﬂbere&totlﬁorafsca\teﬁgegcsrmtpatyedathat etfﬂidmﬁltflsatvcn@s thehitive speci es
A s e S
actiye fpesd ﬁStstgh&tatlaﬁlIEl&tratxvedati*&e@pedmcﬂmhuﬂe smgilewaqyg@, hyhogsh geroxids, VI tamn
Evit aﬂ]AE')}Ehnd hydroxyl radicals, phenoxy radical, superoxide, and the like. Illustrative quenchers

for active species that cause oxidation include polyenes, carotenoids, vitamin E, vitamin C,
amino acid-pyrrole N-conjugates of tyrosine, histidine, and glutathione, and the like, e.g. Beutner
et al, Meth. Enzymol., 319: 226-241 (2000).

30 In accordance with the invention, membranes in a sample are combined with a lipophilic
sensitizer to form a sensitizer-treated membrane. A lipophilic sensitizer is formed by
derivatizing a sensitizer either directly or indirectly with a lipophilic moiety that allows a
sensitizer to be stably anchored in a biological membrane. A lipophilic compound with a

reactive functionality may be reacted with a complementary functionality on a sensitizer or a
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generlat éscreaje agjighdocalkythen from nol ecul ar oxygen in response to

phot oexci tati [ PO 1S v ef
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pat ent 6" TIEGlH TELRTEE bR heoRy b QM B FLARGRT by oM By B 000657

whi ch amolichlepepygemintacsingyet poizen. ehileble plidosehsitivats hapihplipbifis irbictier e t hat may

be depi I j J: [ ol I ! ] bi otin,
ond (oo plofRn Mo BARRIN LS, SRR £ PR E PRI 08
Sessl| er patentgpplicatia) 200i/40@637 8, svhph arefindprpatedippareferengg. | Addit®nalpat ent 5, 344, 928;
McCapr a : ; - : 4 0. ier et al,
u. S pafp lé(#'? égm{%%%sqg%tfé yéﬁ?efﬁ%zeﬁ%vﬁ?ﬁp? }}I%ﬁgra el %aggg’%%&g?eg%ﬁ yés ref erence.
The f ol bishinrgduasdavidribeimventioe ire disclotrd iy the fdfowinanplasatess Stselevatelh Ul ot i n and
| i pophi L,i hat i L Ofti I Rsls via an
aviarp ErEu DRl Mechfh AREDRY pRUALISILA SRARLGL. e B7652 BRGS:

25 al, 4,883,790; Meunier et al, U.S. patent 5,141,911; and the like, which are incorporated by

reference. The following references disclose the use of conjugates between biotin and lipophilic
moieties to anchor biotinylated molecules to membranes via an avidin or streptavidin: Plant et
al, Anal. Biochem., 176: 420-426 (1989); Bayer et al, Biochim. Biophys. Acta, 550: 464-473
(1979); Ramirez et al, J. Chromatogr. A, 971: 117-127 (2002); and the like, which are
30 incorporated by reference.
Photosensitizers include dyes and aromatic compounds, and are usually compounds
comprised of covalently bonded atoms, usually with multiple conjugated double or triple bonds.
The compounds typically absorb light in the wavelength range of about 200 to about 1,100 nm,
usually, about 300 to about 1,000 nm, preferably, about 450 to about 950 nm, with an extinction
35 coefficient at its absorbance maximum greater than about 500 M~ cm™, preferably, about 5,000

28



al, Anal. Biochem, 176: 420-426 (1989); Bayer et al, Biochim Biophys.
Acta, 550: 464-473 (1979); Ramrez et al, J. Chromatogr. A, 971. 117-127
(2002); awo oBlzsokd ke, which are 30 incorporated by refereRC&US03/06806
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preferably, substantially all of the photosensitizer molecules. Exemplary light sources include,

by way of illustration and not limitation, lasers such as, e.g., helium-neon lasers, argon lasers,
YAG lasers, He/Cd lasers, and ruby lasers; photodiodes; mercury, sodium and xenon vapor

30 lamps; incandescent lamps such as, e.g., tungsten and tungsten/halogen; flash lamps; and the
like.

Examples of photosensitizers that may be utilized in the present invention are those that
have the above properties and are enumerated in the following references: Turro, Modern
Molecular Photochemistry (cited above); Singh and Ullman, U.S. patent 5,536,834; Li et al, U.S.

35 patent 5,763,602; Ullman, et al., Proc. Natl. Acad. Sci. USA 91, 5426-5430 (1994); Strong et al,
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preferably, substantially all of the photosensitizer nolecul es. Exenplary
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Eur opoarl B iR <R R Kips s S ot A/ s Tapte 0l a A LS 106y .
Madi son 11&brpafatedBlyaefBreR£eS dang borphyo 2R suidBle 3@ usd OBIDYhe iRaltoneate aahllablen or g ani ca

%IBSI gf@%‘%@?@ %H)%P%gllge@c B‘I%'nn&g%agﬁ gﬁa%% Olecu%%roﬁot oseé et zer s used
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for use with the invention are avai 10 comrercially, e.g. Frontier
Scientific, I nc. (Logan, U ahi)xem[vlabelﬂmtoacnsfﬂlzcrbes I nc. (Eugene Oregon)
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15

Treating Membranes with Lipophilic Sensitizers

Lipophilic sensitizers can be incorporated into lipid membranes in an orientation and
manner similar to that of phospholipids where the hydrophobic moiety comprising of the
hydrocarbon chains can orient inward and the more hydrophilic entities can orient outwards.

20 Thus, as in the usual cellular membranes, the hydrocarbon portion of the lipophilic sensitizer can
be incorporated into the lipid environment whereas the hydrophilic sensitizer portion can be
exposed to the aqueous interface at the membrane surface.

Where intact cellular structures are required, the methods used to incorporate lipophilic
sensitizers into the cells preferably cause minimal disruption of the cell and of the integrity of

25 membranes. In addition, the cells can be fixed and treated with routine histochemical or

cytochemical procedures, where the procedure preferably does not affect the incorporation.

30



15 Treating Menbranes with Lipophilic Sensitizers Lipophilic sensitizers
can be incorporated into lipid nenbranes in an orientation and mnanner
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20 conpl exes 312) on the cell surfaces. These cells are then conbi ned
(1313) with biotinylated photosensitizers to form conplexes (1312) on the

cel | surfa‘ces that conpri %&a?a?i@éhfﬁé&%é&ﬂ?{@l@&ﬁgTa!;fse”br anes.

25 As mentioned above, molecular tags are designed for separation by a separation

technique that can distinguish molecular tags based on one or more physical, chemical, and/or
optical characteristics. As also mentioned above, separation techniques that may be used with
the various embodiments of the invention include normal phase or reverse phase HPLC, ion
exchange HPLC, capillary electrochromatography, mass spectroscopy, gas phase

30 chromatography, and the like. Preferably, the separation technique selected is capable of
providing quantitative information as well as qualitative information about the presence or
absence of molecular tags (and therefore, corresponding analytes). In one aspect, a liquid phase
separation technique is employed so that a solution, e.g. buffer solution, reaction solvent, or the
like, containing a mixture of molecular tags is processed to bring about separation of individual

35 kinds of molecular tags. Usually, such separation is accompanied by the differential movement

31



Separ ation of Rel eased Ml ecul ar Tags 25 As nentioned above, nol ecul ar tags
are designed for separation by a separation technique that can distinguish
nol ecul arwbag®7dsased on one or nore physical, chem cal, amdrarsos/oqsbé cal
characteristics. As al so nentioned above, separation techniques that nmay be
used with the various enbodi nents of the invention include normal phase or
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concent aikgon of the respective nolecular tags. Such a path may be defined
by a 6|UId flow, electric field, magnetic field, or the Iike. The selection
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t he expansRcidptlodticspwatnsence of using the technique, the resolving power

of the techni ven th che cal ...nature t a t he
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separ at e gr mﬂh 1ect rop her ogram.i n whi cq ttr S&R 1eg t | ecul ar
tags ar@& WBIS?‘E‘g 5e %“5 ‘H’V‘B%f‘ S EFempiay pderengs o clegay] ropho epar ation
Met hosls Ahelr CrdneC12E ontmrm (SO(ID)D Palb sGrorximan kandoinn. (aar]idlrm Impﬂalanys abundant

gui danc f or _one a ces for
f or mi ng '80@815’5?21{}’16 %’fﬂ “gcrad?ﬂnu? &y Fn i\]ty g? 9%3‘15 ent %1@259 I7’I’he
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(1992); sé;iaﬁtedlﬂaabqﬂmaisy Eig:&rb@hcﬁé’s?s De’él,gﬁzltﬂqi@@@/ithii tlﬁﬁﬁ;rﬂé\ﬁpf tAie oPEiidﬁaMy377 DNA
Sequencer. 1 |ied

Bi os?@ mcE‘(Slg f"étrar bﬁntgtf selgﬁjil& ﬂlélatf'x‘k b ﬂnfr%nriléevg??ceoélfm érAQlPecul ar tags
are sepadilablemobgls @af.ntlbh afgpeednegbcrrﬂpibmsneduéng {Opshijum mdfdun tgpsandi t hi n t he
purvi ew of t e hut.are n to
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25 tags are detected or identified by recording fluorescence signals and migration times (or
migration distances) of the separated compounds, or by constructing a chart of relative
fluorescent and order of migration of the molecular tags (e.g., as an electropherogram). To
perform such detection, the molecular tags can be illuminated by standard means, e.g. a high
intensity mercury vapor lamp, a laser, or the like. Typically, the molecular tags are illuminated

30 by laser light generated by a He-Ne gas laser or a solid-state diode laser. The fluorescence
signals can then be detected by a light-sensitive detector, e.g., a photomultiplier tube, a charged-
coupled device, or the like. Exemplary electrophoresis detection systems are described
elsewhere, e.g., U.S. Patent Nos. 5,543,026; 5,274,240; 4,879,012; 5,091,652; 6,142,162; or the
1°ike. In another aspect, molecular tags may be detected electrochemically detected, e.g. as

35 described in U.S. Patent No. 6,045,676.
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detection node, the nunber of nolecular tags to be separated, and the |iKke.
In one aspect of the invention, during or after electrophoretic separation,
t he nol ecwbaB/0766%9 t ags are detected or identified by recordirrupo’/Hase6 escence
signals and mgration tinmes (or mgration distances) of the separated
conpounds, or by constructing a chart of relative fluorescent and order of
m gration ofgidhepHERtie Gepation AYSvésahdmigration amnl €baationoptmeleogesinpn To perform
such detection, the npl ecul ar t&gs (‘Van. be iIIL%rTLnat %dreg\%/ esgr?nnglard nmeans,
e.qg. achkrigh feldbpesdondiferrmpes it RO0N o QRO I SSLFOPIIENS $RUTHRe. Typi cal Iy,
t he nOLQGIHAy WADT cRdnld dnld bl InAitRidn, Tbe bynel s opHotegint gehidentopliceaiisby a He- Ne
gas laser or a solid-state di,ode,lkfgfgr. T}pre ftl uor.esc ncigellasi gnal s can then
be det éwekeiripocasing. gntrchophupss G g¢rgphrongatgeraphy, SSHICERAr t Poli er tube, a

char ge@Tecﬁ'&Hxﬁgﬁ@‘éh@%\ﬂogﬁphyQ'C\zgihl@rﬁ eldéRophbeeigplvalvys @t¢otrotepaptior esi s det ecti on
systens are described  else nﬁ No 543, 026;

d vhere, e.g., U.S. . Pate S. 5
5, 274, Puderably By gleginojinetic iy, mpgkusin ?Tg?ph%e?c echRphorgic gad’on | anot her
aspect .. RbRFBLA 0w, 2880RY iPeBesethee] dlfvel hootiarbbak 200 det ected, e.g. as
35 described in U.S. Patent No. Efgﬁ)gﬁgm 32 WO 03.072 49 PCT/ US03/ 06806
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in a tube_or channel of from abqut to about 200,. mcr usual ly,
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el ect r COBPARSRES HHID 'gﬁ COPRIRAG G- Q‘Fne?“xl@’ tf“"ég‘é‘g’i“%%(’%?ﬁ%ﬁlta@Plée%é%%E%?%lt %g t he

mol ecul AhictAdstioSepsratireg iR dletied ebpérents aqardity to prabtjces wtlit batwwiimhet he al i quot

into an el ectroseparati. channel. .t hat .may be r{ of linked to, a
eapi 1 | Qe P 1l b febeoi s A ioafd e SRR el ppBluale e 1O

per f or nBgbn soreda&itd iised Rahettdead invedtibrhad/oa btk df thetchrevei3atelseberi cal |y
conductive nedi um cont 3j ned w%%)ﬂqhn #he ch nnfolr te%le%f fsgcatr#%;le m gration of
t he 20c 3BREHPSeATHOR M Rend § Al POPRTATRAAR FO8 ey e PFEPag ectric potenti al
appl i edinbladingftbicbemt mkaumandihe ¢kctel eatmnsapasally optingfedtthechitesi r ed
conponents accordin racfices | 1, kno in.th It R§iskilled in
the ar t™iPPmSePaEatia Bftge gqm %Oé“rpml%ﬁ%n hfsﬁlé%\’ﬁs%ﬁ ia&é%vleg e%lﬁlgc% Fic potentials for
a  gi veRelbRithif thelp@P@enéBhdskii@dd bnisihe present invention and/or the nature of
t he cl eaved ] abel s, tge 20 natyre of the reacti.on a0, S; ‘E’Orth' The
paraneters fBFeqIoB M2y BE by ?i’é’é)ggl'eg?‘i’%mie%‘g%uaﬁ?oﬁlgéefi A gﬁ efdglcr)lr g%lﬁe ﬁélgla m and the
el ects i gedd@pleésisadoluaing indmdiak the mphddssinead it U.SafhiegMos. 5,560,811 (column 11,
lines 19-30), 4,675,300, 4,274,240 and 5,324,401, the relevant disclosures of which are
incorporated herein by reference. Those skilled in the electrophoresis arts will recognize a wide
range of electric potentials or field strengths may be used, for example, fields of 10 to 1000
V/em are used with about 200 to about 600 V/em being more typical. The upper voltage limit
30 for commercial systems is about 30 KV, with a capillary length of about 40 to about 60 cm,
giving a maximum field of about 600 V/cm. For DNA, typically the capillary is coated to reduce
electroosmotic flow, and the injection end of the capillary is maintained at a negative potential.
For ease of detection, the entire apparatus may be fabricated from a plastic material that
is optically transparent, which generally allows light of wavelengths ranging from about 180 to

35 about 1500 nm, usually about 220 to about 800 nm, more usually about 450 to about 700 nm, to
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maxi mum separ ati on of the desired conponents. This may be achieved
enpirically and is well within the purview of the skilled artisan.

Det ect i orwoag/ob@4dy any of the known net hods associ at ed wPCh/ushgo@nal ysi s
of capillary 25 electrophoresis colums including the nmethods shown in
U.S. Patent Nos. 5,560,811 (colum 11, lines 19-30), 4,675,300, 4,274,240
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25 be carried out in another reaction vessel, with the reacted sample components the added to the
sample reservoir.
To load released molecular tags into the sample-loading zone, an electric field is applied
across reservoirs 110, 114, in the direction indicated in Fig. 16B, wherein negatively charged
released molecular tags are drawn from reservoir 110 into loading zone 116, while uncharged or
30 positively charged sample components remain in the sample reservoir. The released tags in the
loading zone can now be separated by conventional capillary electrophoresis, by applying an
electric filed across reservoirs 104, 106, in the direction indicated in Fig. 16C.
From the resulting electrophoretic pattern, the molecular tags, and corresponding
analytes, can be identified. This is typically done by placing a fluorescence detector near the

35 downstream end of the separation channel, and constructing a electropherogram of the separated
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As noted, the assay m xture contains one or nore target cells with
surface-bound cl eaving agent, one or nore protein probes, and optionally,
nol ecul arwoag/osteandar d. The assay reaction, involving i ni®Pcalusps/edses bi ndi ng
to target cell(s), followed by cleavage of probe linkers in probe- bound
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one or pp¢ R elyisiten(i.c. ahayiAGE eiphiralitg), thbattiniared|quakeitibrudl cashendiaular tagmi ted to

nol ecul ar wei ght, shape, soluhility,..pKa, hydrophaobi.ci pol arity,
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foll owed by sel ection of a plurali of. my ar . e
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fact 95 ssalhe! TeA@alR)codiinsntiRchhities hrifayoesditst selseibedorf aeplyzisglimited he

I nvent| grrr]lbunltsnocf lsgrgllﬂg gndttﬂa% ppoliln e%ﬁe h?éhestmés%ﬁl%l)g sreparations. Guidance for making

such selections can be found in the literature, e.g. Snyder et al, Practical HPLC Method
Development, (John Wiley & Sons, New York, 1988); Millner, “High Resolution
Chromatography: A Practical Approach”, Oxford University Press, New York (1999), Chi-San
30 Wu, “Column Handbook for Size Exclusion Chromatography”, Academic Press, San Diego
(1999), and Oliver, “HPLC of Macromolecules: A Practical Approach, Oxford University
Press”, Oxford, England (1989). In particular, procedures are available for systematic
development and optimization of chromatographic separations given conditions, such as column

type, solid phase, and the like, e.g. Haber et al, J. Chromatogr. Sci., 38: 386~392 (2000); Outinen
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tags to be detected (i.e. the size of the plurality), the estinmated
quantities of each nolecular tag that wll be generated in the assays, the
avai | abi Iwoy3and4ease of synthesi zing nol ecul ar tags that PCaresSoyeasoé dat es
for a set to be used in multiplexed assays, the detection nodality
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defined conditions, or a specif
conditions for chromatography mclude partlcular mobile phase solutions, column geometry,

including column diameter and length, pH, flow rate, pressure and temperature of column
operation, and other parameters that can be varied to obtain the desired separation of molecular
30 tags. A molecular tag, or chromatographic property of a molecular tag, can be detected using a

variety of chromatography methods.

Sets of molecular tags detected in a single experiment generally are a group of
chemically related molecules that differ by mass, charge, mass-charge ratio, detectable tag, such
as differing fluorophores or isotopic labels, or other unique characteristic. Therefore, both the

35 chemical nature of the molecular tag and the particular differences among molecular tags in a
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25 well known, making UV/visible detectlon the most widely used detection method for HPLC

analysis. Infrared spectrophotometers also can be used to detect macromolecules and small

molecules when used with a mobile phase that is a transparent polar liquid.

Variable wavelength and diode-array detectors represent two commercially available
types of UV/visible spectrophotometers. A useful feature of some variable wavelength UV
30 detectors is the ability to perform spectroscopic scanning and precise absorbance readings at a
variety of wavelengths while the peak is passing through the flowcell. Diode array technology
provides the additional advantage of allowing absorbance measurements at two or more

wavelengths, which permits the calculation of ratios of such absorbance measurements. Such

37



20 fluorescence, electrolytic conductivity, refractive index, and
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f | uor ophor es Mass pe@otictpoEihvd agocapbe usthterdsfeotraolequine tags eapeiaicdbnf a

HPLC. Mass spectrometers can resolve ions with small mass differences and measure the mass

25 of jons with a high degree of accuracy and sensitivity. Mass spectrometry methods are well
known in the art (see Burlingame et al. Anal. Chem. 70:647R-716R (1998); Kinter and Sherman,
Protein Sequencing and Identification Using Tandem Mass Spectrometry Wiley-Interscience,

New York (2000)).

Analysis of data obtained using any detection method, such as spectral deconvolution
30 and quantitative analysis can be manual or computer-assisted, and can be performed using
automated methods. A variety of computer programs can be used to determine peak integration,
peak area, height and retention time. Such computer programs can be used for convenience to

determine the presence of a molecular tag qualitatively or quantitatively. Computer programs for
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The movement of gas-phase ions can be precisely controlled using electromagnetic

X

25 fields generated in the mass spectrometer. The movement of ions in these electromagnetic fields
is proportional to the m/z of the ion and this forms the basis of measuring the m/z and therefore
the mass of a sample. The movement of ions in these electromagnetic fields allows the ions to
be contained and focused which accounts for the high sensitivity of mass spectrometry. During
the course of m/z measurement, ions are transmitted with high efficiency to particle detectors

30 that record the arrival of these ions. The quantity of ions at each m/z is demonstrated by peaks
on a graph where the x axis is m/z and the y axis is relative abundance. Different mass
spectrometers have different levels of resolution, that is, the ability to resolve peaks between ions
closely related in mass. The resolution is defined as R=m/delta m, where m is the ion mass and

delta m is the difference in mass between two peaks in a mass spectrum. For example, a mass
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Mat ri x- assi sted | aser desorptl oni zat i VA is a nethod in which a
| aser Eiﬂog’é 1qnized) DO to. SUEPE Of &teg fgﬁvﬁﬁef %o ﬁ’é;’té%%a‘%prﬁ?éen crystallized in an
UV- absor bi ng Eeomgetan donimtion GEST) Hak eeeral popentas ihanarp nedé dutiesintenten i n the art

I ncl ude des]::g‘tged%eraeglp IF%r e)glln%ﬁanESI%an bguseyivfo(ljr Iblo? rélafzrépr;elblecules such as polypeptides

that are difficult to ionize or vaporize. In addition, the efficiency of ESI can be very high which

provides the basis for highly sensitive measurements. Furthermore, ESI produces charged
molecules from solution, which is convenient for analyzing tag reporters that are in solution. In
30 contrast, ionization procedures such as MALDI require crystallization of the sample prior to
ionization.
Since ESI can produce charged molecules directly from solution, it is compatible with
samples from liquid chromatography systems. For example, a mass spectrometer can have an
inlet for a liquid chromatography system, such as an HPLC, so that fractions flow from the

35 chromatography column into the mass spectrometer. This in-line arrangement of a liquid
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pl asma desorption ionization, resonance ionization, and secondary

ionization. A tag reporter can becone ionized prior to, during, or after

cl eavage Wooniordses t agged probe. 25 El ectrospray ionizati oRCTESD3/0ds06

several properties that are useful for the invention described herein. For

exanpl e, ESI can be used for biological nolecules such as pol ypepti des

that ar echifimiatageaphy systeni apdinges pectioaptr issemetimesacfdird tons LEMS. e&LCeMSncy of

ESI can |ve

moasur ortars el b ttbie B At B b U AL SEIE AL o0,
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syst em and maAs gﬁlse e%q}rlags ant%gfzg\l%rgg(éarque | rrgtscar%l; gr“?% ?‘% t?ereq%_t?nﬁgmfﬁ LC- MB

syst em dRiffelsat mase ainalyizens hevealifrent adweneggpas kv o skaleé th the alpardtas ally

cl eavgd : r fore ectronetry

anal é?l S(fegc?lﬁé rgn%ntl Iegl?]e rEJsglgBect%n%@e\f%g%ﬁl@tgo&s §8Je£ ?or%ec:}Q(?lon deepe seonsa ts or other

buf f er ceriisolaesstay, for exanpleea magy Spwpmetr@lss m}ypéreamlm‘wccbwmnﬁllamﬁmttr OEE}_ rC y

anal ysi gé&gg i f ase

col um, %fld:nggre é(ﬁor {iie‘?e%%ﬁ c%%er e sed %’%P%?F %%g(g Sgée‘% I ctf%’ency of the

i oni zat |rmﬁhq§5@@é9@nh¢¢belwnus i mprove sensitivity of detection by lr:r)ass .

spectronetry. i t%g I t e paire

with differ en(%Lélgh\(glﬁ&g %%/chéc é%?tgrﬁé%atz&{r%s §51§ﬁ1§ 83121 gf‘% %&? n??@?ent

advanif agé smagssnkipieans compesse oSfeint dodvkriangede twg tetsadfi tveadectrid@llylespedtdied her ei n.

The mas %o&p%céo%%gﬁ{ ofq'f]zgld rvg'l?.%% zﬁrp %Qd {o%rach eclr%%odgafhl%ﬁ§%ﬂgcses %&d%)he

particul ar assay, ftor exanp sen5| anal'yzer can be used

when a §hpép¢usamnﬂlatmgfmqvgmsntafélegrelﬁe$ %mxemowﬁom@t ecdimong of Seveasafiltery pes of

mass anq+ YEShE AR IR SPmSRGEHE AL fefauclfB K&Oadﬁ%lgfg«' ﬁ%%?it&bﬁg?eb%%r%w

Quadr upol e mass spectronetry uti es a quad or anal yzer.

Thi s typeds anéa bfw-pass §ltcxiathy otber fag Oémﬁpo@eﬂlapbetfvmrtherlmdls-pas alalﬂlge@;az t wo

set s »gf o]
20 fﬁeéplesleggp @hﬁthﬁ%ﬂ{‘% &L 6t i@ %«1 t%]&?eﬂﬁlé 1A 1 3P0t uard{'u B!

vol tages are a to each pair o uces that cause
an osci ITIh§t1’il/ﬁg€ mbv@wmremlnqsﬁ@lq ot Casdrtlméfs/mm‘ﬁéerfwmlmaﬂ thebmgibave ng of the

mass i lhgkyle & Qe&a}%s eithio bl RSt te £ESRK of sﬂpgamwregd?@ 2 gg,&ifgt ion of a
hi gh- pass mass lter 1n one pair o s and OW- pass in the

ot her pélﬁerapélﬁedrf@éib suchzat prjpoisesinganls it W@Chﬂ tppaprtbroughritie mess-fiftasmd2éuchi | t er

| eaves %%f&@?%%&tl&ﬁ?& Qlep Salsg lgetg\b It(; c%'ﬁt%maaﬂﬁitrr% telgés%fhﬁ'%/é ength of
t he quadrupol e remal ns sta I'n the quadrupol e
mass 28 i by epplying p ef-qaly fiedd- ﬁ@ps q:}lpz/s ﬁgﬁ;&glpoles to function as a lens or focusing system in

regions of the mass spectrometer where ion transmission is needed without mass filtering. This

will be of use in tandem mass spectrometry as described further below.
A quadrupole mass analyzer, as well as the other mass analyzers described herein, can be

programmed to analyze a defined m/z or mass range. This property of mass spectrometers is

30 useful for the invention described herein. Since the mass range of cleaved tag reporters will be
known prior to an assay, a mass spectrometer can be programmed to transmit ions of the
projected correct mass range while excluding ions of a higher or lower mass range. The ability
to select a mass range can decrease the background noise in the assay and thus increase the
signal-to-noise ratio. In addition, a defined mass range can be used to exclude analysis of any

35 un-cleaved or partially-cleaved tagged probes, which would be of higher mass than the mass of
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unstable trajectories and do not remain in the mass filter. A mass spectrum
results by ranping the applied fields such that an increasing nmfz is

sel ect ed wo opas®44 hrough the mass filter and reach the deCceaiSes/06sha

addi ti on, quadrupoles can also be set up to contain and transmt ions of

all mz 25 by applying a rf-only field. This allows quadrupoles to function
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cor r ect SY¥EEs IPRpRInEiAEErlasedn Hg iARPIEFREOR Peigre g pHen %’:a 9 eBWé‘rthIpﬂﬁé‘Isan

range.
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parti al Jcré‘p' Slaeay ed RS Un P62RRIe qiiughle WALH fedt@nRiry hillghs kref@siged ihan t he
mass of 41 WO 03/076649 PCT/ USO%/ 06806 the fully-cleave h%g]%géjiéprobes
n
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p ry utilizes ion tra s anal yzer.
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i nitial kyich iR RRYn; 8 i99Ghd thp! Thé Madsh@oRBGBofAMBIR &Y simild td timdfent er the ion
trap fromthe ion source through a foc %%Vﬂﬁgevi ce such as an octapole |ens

syst em dyagRpelemass Wipry althoyshyion rapsidq by HYY&gi on before excitation

and gj ect i ONTHAL GUBbht3fss Heinle@ 6tilizds 4 hRe-Oe IRt @iss aMiywsr. doadhissi s i s
acconpl i shed

by sequentially_applyi ol tages.that increase . the anplitude

of the B8tPdPERIZEAYYSIN a%loﬁlé%/ﬁrft’r%‘fené‘quﬁ‘%/?n‘?“& %tsl%tfetlf A2y aﬁccf?e N8t of the
trap ang, bigduge tidle (28d:aed B high YolG Q! Fellbvilgacerlationpb éonreass adfekibfréconet 1y,
all ions are retained.in 10 the fields of the mass anal .ﬁzer ﬁ%c%ﬁt t hose
wi th t her SEifd seeiam e it iegysls gbr veiery hat is TvEHely Properiicsal I 1Ap 2 KiC N Sve very
hi gh seqgi itk idwm/AfvéloR@e ABidBNBar iSnsoafafigh mizo Thé tint rdgheedtnibertoof i ons
bei n ta%ged at one tine, Control of the nuH‘oer o({ﬂiﬂ?ns Cgﬁl be
accoa?)l the ppetha herdigldriree TegioRds giared #AT B fospletiaredhs Mz nt o t he
trap. The nmagme basREMEODR 18§ tybOS thdsaplyis isthatithesset dfdorsibaing ethdiedheadr upol e
mass filters, although ion traps.do have low mz limtations. 1
Ti me- of Mofyse mide a@b@&ﬁaﬁgﬁéf"gﬁ/mﬂ?‘i ﬁqrf’éasfnpie’tt l?rép%?{pfr‘}sf @‘ﬁg’ S Ss‘ge?lanal yzer.
For thi Suited® HRidath td¥hiiqesR dikyBiAT DI aMidh@Podusesfions $i shgitweti-dafifed peldesarmount  of
kinetic energy hy acceleration_ in an electrjc fi ener.at ed by hi gh
vol t ageYnoe] OBt HIon éta rael Yarity fpfead p6?fﬁ18?f{bé’r18m§£'gil‘é‘%d'ﬁl?tlggs mél%e\(n' drift"
rrﬂegi Qﬂh‘éﬁ&]lcir@s dftkideiavels, 61}}]1e lase\tﬁldﬁgértﬂjgﬂt hfﬁés, B réﬂéttbrssleﬂ}yg}ﬁr apdetiimgnal htﬁ i LS

z. Therefore, ions wt wmnmz trave re rapi than ions wt ig
T3 Thevliaerseh befarmarEgre SBHS o G1ost Fredn oo R SRRl o e
regi on ihghNBIBsEitaid aisLelidean/e adngeithal quadh@olelozionfrap messiapalyzers. Also

data can be acquired quickly with this type of mass analyzer because no scanning of the mass

analyzer is necessary.
30
Svnthesis of Molecular Tags and Binding Compounds

The chemistry for performing the types of syntheses to form the charge-imparting
moiety or mobility modifier as a peptide chain is well known in the art. See, for example,
Marglin, et al., Ann. Rev. Biochem. (1970) 39:841-866. In general, such syntheses involve

35 blocking, with an appropriate protecting group, those functional groups that are not to be
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One consideration in this type of mass analysis is that the set of ions
being studied be introduced into the analyzer at the sane tine. For
exanpl e, whiog/otespe of mass analysis is well suited to i ORCTAISODO6806
techni ques |i ke MALDI which produces ions in short well-defined pul ses.
Anot her consideration is to control velocity spread produced by ions that

have vagjghtPRShd Badibel Theztfbe@t!iﬂé%ﬁaﬁ g@lipslakd 18t eackdlias m tld@swsge of | onger
flight tubes, ion reflectors, hi gher acceleratlng voltages can help
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trap mass anal yzers. Also data can be acq ui red quickly with this type of
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Synt hgsi s of ANpl-gHH) (ﬁ'rthe-l;ﬁfﬂﬁl t@ﬂﬁq&s@délﬁgle EHTROYAUSsisId T el EInSY Bey/fohrl

perform Jgﬁ/bhe types of syntheses to formthe charge-inparting noiety or
nobi | i t 2 dHiStever, eégl aSplihithagrePepida Synihesin | H. e (8, IR T4F1C See, for
exanpl e 196%5@3‘ MeieBhore "HorABAk PR@é{nS 4Bl @Qﬂ?ﬁ@" ((1@’3_’3%1 39%.86 1AR6&nic! n

general , such syntheses involve 3 | ockin

t tect
group, Prres@eriYrk) @ﬁéﬁlldg’ﬂlwwgpttqqarnt%ﬁ% %‘6% Eﬁlr%i@r aeg@a\e@\edgr‘laﬂ?%sgxpro eeting

PCT/ USO?r/,Q&%%cPkéay@le\aﬁiﬂork 1983e0f SRfbh Qhedile free functional groups are
then reacted to formthe desired |inkages., The peptide can be produced on a

resih0as in fhesnyeh fiess raethods yormprissithe sedyshtial F‘idétm of gne or gHfre WHEARCISpc.  (1980)
85! 2149u2dmdn13 prdtebiel SR8 Acias, 14 growir@tpeptﬂie R8P . N&¥tly, aReSabldpk&t8hg 16: 311-

320. The peptide is then renpved fromthe resin according to known
t echni q@®¥P Protesiseikardiemato qrigarbpmfh gropp ethe Bisbaae a6t abled tteed%e synt hesi s

of pept 'd%ﬁtli%)élmlﬁ% aﬁ:fﬁ%@ﬁithehﬂe eltheMtta&e@‘antmerﬁgohalsupport seltiigenasiatidiept i de
Synt hesis, W H Freeman , . San Francisco (1969); and J. Mej enhofer,

" Hor monA&Y adsiing the pest afpigo P’“é%tri theeequenps kpyipg the qomplesentgry @@m% ARIR  Press
( New; ¥ 0llghp sﬂilf%ly%théc@ad?@ﬁ%ﬁcoﬁ@iﬂ&ﬂs@ﬁﬂaﬂfeﬁw\@ﬁhﬁ% tRRghide linkeder qder, et al.

"The Peptides”, "vaol Academ ¢ Press ork), 1965 for sol ution

synt hes PEtecting 1AuRje Hisp gmoved e thignevdy %ddé‘b%ﬁnf’ agdf qq@ug SYRHRTEIMBRIdi ti on of

one or pYAEuBIPRoREkESs thePiddedliah@® MriR! /i@ GH @ REHAAmAol Afls hive bendl OW NQ
peptide chain. rmal 'y, a sui tabl e protecting %roup protects either the
1

am no oﬂm]éf‘élr"é)BEWTOP@Vrsﬁwn‘ﬁ ARG PLOfTHRES QT EndPRE SPid STRACTLHE or

deri vat igRie@qRtiaAG & corrtiBNoRefrd théiikal fdptias NE@ phdedtig bdepstars 0l i d
support or utilized in solution by adding. the next ar%no acid in the

sequéhcEmeysirgdeshed asRpsingte Kropmmetheds ﬁepeaﬁim%al? e Rgigu @rﬁ?%%g@aﬁ’ tably

pr ot ect @giized nﬁ&rexﬁ@;ngl ithd RBSctRY |g¥0%? lrri%yfc)@fen‘foﬁ?éd'ﬂy'wddch@n @fth BRirddenkigge. The
protecting group_is then renpved fromthis newy ded am no a |d re5| due

and t he PREUIMER ‘ili‘ércoaé’cgf’@u’(“éﬁ P‘ﬂ%‘%?‘?mﬁ?lﬁyte&’cthé@f))ly?lé “il uoEiedic 28fd so forth.
After ahlabherdasi .adaamkpo aci ds have been linked in the proper sequence,
o o B oLt 19, Broubs, (30, S0k 0L SUpRer L) LS gesved
groups &fafy guides are available in the literature: Handbook of Molecular Probes and Research

Products, 8" edition (Molecular Probes, Inc., Eugene, OR, 2002); Beaucage and Iyer,

Tetrahedron, 48: 2223-2311 (1992); Molko et al, U.S. patent 4,980,460; Koster et al, U.S. patent

4,725,677; Caruthers et al, U.S. patents 4,415,732; 4,458,066; and 4,973,679; and the like. Many

of these chemistries allow components of the binding compound to be conveniently synthesized

30 on an automated DNA synthesizer, e.g. an Applied Biosystems, Inc. (Foster City, California)
model 392 or 394 DNA/RNA Synthesizer, or the like.
Synthesis of molecular tag reagents comprising nucleotides as part of the mobility-
modifying moiety can be easily and effectively achieved via assembly on a solid phase support
using standard phosphoramidite chemistries. The resulting mobility modifying moiety may be

35 linked to the label and/or polypeptide-binding moiety as discussed above.
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20 renpoved, as desired, according to known nethods dependi ng on the
particul ar protecting group wutilized. For exanple, the protecting group
may be rewowaa7dsyd reducti on with hydrogen and pal | adi um eaTalsas/es6d ,
sodiumin liquid ammonia, etc.; hydrolysis with trifluoroacetic acid,
hydrof luoric acid, and the |like. For synthesis of binding conpounds

enpl oyi ng phosphoram dite, or related, chemstry 25 many guides are
available in the literature: Handbook of l\/bI ecul ar Probes and Research
Products, 8t' editi oRX¢NBAEDY FRPHES lequlox dags  OR) 2002) ; Beaucage
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DCU by phisdatephal Figyre BeAschu sead &Rina 1 %P@%Wh?gmﬁl&t@&a Many  ani no
al cohol §ar'§t§7§h(9mﬁétﬁleé dexéhM iﬂe@ B%] SoveaBosble BEHZ673 a6id ek e4QRov am
reduction of amno acids. en the amno al cohol is of the form"H2N (CH2)
- OH, 20 nFiggrei4} t he range of from2 to 12, and nore preferably, from2 to 6.

Only the am Wﬁeﬂnanfe@aﬁueaﬁar%g@ WG bt ehald &Mn@ﬂt&n%@@ﬁﬂygtﬁ%ﬁwGCI ni m de. Upon
standard extractive work 5% yield of product is obtained. This

mat er i apmpgiludsescein &%ﬁﬂnt@mﬁﬁr@& (Ifléur geh eﬁ‘délit@ntoﬁé RS LGSR $&hononer . For

the sypthesirs apticaddiotiional1agpl et @Fsolv@ﬂ%lloﬁs ﬁyﬂ‘impfeﬁblﬁﬁhlantb'd)r&xaﬁm no
al cohol linker i1s used as the am no_ al cohol ure 3). As such, the

g
second afthpmonepcylpiehpredish prcd difper frraetinn e E]éFé“’]H growy FTS’&S?HGF%W% Badgr

der i yat i&Scoh &N AghdofShwbikus B3R ER thPREShAl6idREIBAEE 1 adaiboxylieatidaThives shown
In

product is analogous to 6-carboxyfluorescein, and using the same series of steps is converted to

its protected phosphoramidite monomer. There are many commercially available diacid

dichlorides and diacids, which can be converted to diacid dichlorides using SOCI, or acetyl

chloride. There are many commercial diacid dichlorides and amino alcohols (Figure 6). These
30 synthetic approaches are ideally suited for combinatorial chemistry.

The molecular tag may be assembled having an appropriate functionality at one end for
linking to the polypeptide-binding moieties. A variety of functionalities can be employed. Thus,
the functionalities normally present in a peptide, such as carboxy, amino, hydroxy and thiol may
be the targets of a reactive functionality for forming a covalent bond. The molecular tag is

35 linked in accordance with the chemistry of the linking group and the availability of
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20 Figure 4). Alternatively, nolecular tags may be nade by an alternative
strategy that uses 5- am nofluorescein as starting material (Figure 5).
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car li.c product is ana ous
6- car boﬁ‘%ﬂbl"%ﬁ’ é%‘l: g’ineng%‘%‘i?g P a? ﬂa@ %%%engs Srpegg I(‘ﬁ; a??lé%?klf?%q (%:hé%lver ted to
its propee el ety Pridhste am@m egr l’hﬁﬁlemﬁdeefdirﬂﬂget}(eofumﬁaitmal |y
avai |l abl e di aC| d di C?a%?l’l des and %% ? albﬁ Lan be. co ver(’ghead to diacid
di chl or NIEE YR gredepipico puegpayiist 2ctiygipd gefetcaraliapfdcasting | orEr ci al
di aci ¢ ditepheayi @rs 2 pehtaMiorphalytate, st tafxedahgdtides aél'\hﬂsetrlﬂﬂnm;dﬂtah@t ic
appr oache are |deall ui ted for, canbi nat oria m | ecul ar
tag may ﬂges‘é‘?%rﬂ?ﬁrf“éﬁ"l%a@?eﬁeg‘s alﬁplaﬁlb%g% tgﬁ %Or’?‘i?ﬁb%%ﬁ“ﬁhl%ﬁrfiygrg’tsogkf’?éﬁgnd for
|'i nKi ng edch spdeericR@hiatioaihére @-diphdiretgdeiinghd IIftSnatuA: feathe ednjugafior. unct i onal i ti es
can be enployed. Thus, the .fu ctlon I|t| p in a peptide,
such as car bx3P I%ERY SYRRETHY OId%ﬂnIf ?ﬁegl %Sggsut%glo{sé?cg"géfg of a reactive
functi Oﬁgdllleﬁd/dlfﬂ@ﬁoﬁ/ﬂlfyméh nﬂ%lo@, vﬁm\aa&ymf 3 obmmh | 2 td  eartion) by, ﬂk}gér&gtmnﬁ @5l | ib nlked
in accorda with t chem stry of the lin rLoup, an va|a||ty
R R S R R e
poly Eeghiedﬂbsbtumﬂll fog exXWRiphd, yvuﬁ Elbbklﬁg(gﬁﬂis&r aligl gga@e ubBed 1 alsodbof emolfns f
ant i bodi nent s .t hereo Fa men cific for a
pol ypeptPHs on%lglf’{ffgﬁ’ 1&5&}6’ Aepyer %Pag gfelgtﬁl géoulposrucﬁgﬁ gmgt}llylgrgﬁ S&%0l efi n,
e.g., mahBigrdugean deble ok Hea@ishimpdifidigragivnmd withike aninygrompssasahree:hangm | abl e, one
may use Ilvated este e of re t|n
ni t r oph&R§IYBETeEIR af‘)W‘EEﬁ?S%FE&P&B‘?‘?&W e glb% ass%aoleéb cfmgﬁ ﬁ(?}n% des as with
car badi brckiehantt jbiatd ﬂ;ﬁﬁxglepho@ﬁ{ohﬁxﬁdwe cheinditry. 'I[hénma;sthamaf@ nmldﬂ”m snrbg f or
conj ugatlon in Ehe | i eratth% t hat ﬁor eacp 3 g}yenegm éﬁqo%ct;dleon t here
s hpl EHSSTRSESER BSTY esm by MESSFRORLfen oy SIS p AR Sl
i |1 ustr aktivel, 2yRinhmss ﬁla‘jabdprelbardds Tenfxtody@ch nuE»bamﬂmgmé clatpeh adma]ls i ncl ude
an al kyl en

diol,. po | ene of from?2.t car bon

rons, - SRS P e R R BBy e reih s i S bl Mef Bl o enves
are of fup eyrhaznﬁgca ;ﬁu@mybﬁme@b@emylmmhanm jbmedjenshosighate usiih Alietnatiedy, f or

W t h Kin u rou of from.1 bon at ons,
vvhergbo;% C]E}P18Y1n{%§? CO%R%H% ‘getrﬁg%fp@(%%g‘i}ﬁ%l“@ﬁa B STECT |ﬂ%mq}rl%lgﬁ,rg such as a
di met hy nfakd difftregpeqUgage dlﬁhjeﬁcegrnanqss-&anhsgmmsasaytbleeeaﬁm@s modi fying r eg| on
and with the, am.no.qr s as,the. char
desired, the%ggenﬂ%aﬁﬁﬁésre@é%eggg ecog}’%l m%iﬁj by u5| ﬁlée w{] ECI(%%‘f)i‘L;bl ocks
t hat ar @yﬂtlﬁ]isﬁ,e&dhetrdmﬁlﬁlki@lg bpeksqho taninddléotidedreerussd, opt the read;timss tway t he charge
nodi fi er can ers d bet nmass r exanple, a
series G5BT (S’?glt i‘ﬂ%"‘g‘ﬁ{eﬁge%tfy Eare ebtl Crfqa eRyP tgico ntlOnagnl ts may be
pr epas edimellmxivinityl @obup € O covsehether @henmﬁge&qomamﬂhawgle&toraat@imhﬂhesmm opet hyl ene

g)lj: fj,? u nisg be B%a bﬁowg}%r § gesuabqe to mlrsn‘?mzaencge c(::orllnaprl&et& gpﬁllle {)%Ic&g region may be

As mentioned above, in one embodiment the hub nucleus is a hydrophilic polymer,
generally, an addition or condensation polymer with multiple functionality to permit the
attachment of multiple moieties. One class of polymers that is useful for the reagents of the

30 present invention comprises the polysaccharide polymers such as dextrans, sepharose,
polyribose, polyxylose, and the like. For example, the hub may be dextran to which multiple
molecular tags may be attached in a cleavable manner consistent with the present invention. A
few of the aldehyde moieties of the dextran remain and may be used to attach the dextran
molecules to amine groups on an oligonucleotide by reductive amination. In another example

35 using dextran as the hub nucleus, the dextran may be capped with succinic anhydride and the
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up by having a plurality of the polyethyl ene oxide units joined by
phosphate units. Alternatively, 20 by enploying a | arge spacer, fewer
phosphat ewgroeops4soul d be present, so that wi thout |arge pPeadsostodsder ences,
| arge differences in mass-to- charge ratios nmay be realized. The chem stry
that is enployed is the conventional chem stry used in oligonucleotide

synt hesjesultivdasterid iy Bé Migkeld kooaiise-odnikaiing slaonueliotidntby desnsarfemideed, but t he
reaction is the conventional phosphoram dite chem stry and the bl ocki ng
group i ©T#®Nconventional 25 di methoxytrityl group. O course, other

chem stries pesiqeatchiarewifiie lRuErana pbilisynbdidtigzericy canlready ddichied,used.

However, it.is desirable to mnimze the conplexity,.of, the ocess. As

nent i on@YCTHHORAB P° ?Wl%%byethﬁmﬂ]ndtw Cfﬁ ﬁlff‘rarr‘rfgglstécﬁ §’¥fh§ ﬂﬁorﬁﬁfﬁlg g% 1igl ?Sfc

Pol yner enef@/aﬁagfal dodhpleRds, @ﬁﬁﬁ&ﬂ iﬁﬁhdhﬁwﬁﬁﬁlldﬁ?ﬁeadfitmmrmt yhieh afféctshmotillty, lpl e f
unctionality to permt the attac nt o tip ieties, e class o

pol yrer 2ich gyolding, péezgetipn VEh theselvee & W?%n&e%@tﬁg&%g%nés %ﬁ?&ti on

conpri s@getda, ROhY SAsREaNE the LAk Y digstidwise (e Xhkeanfy bs spthasiagieon

pol yri bose, polyxylose, .and the |ike. For exanp]e he hub may be dextran
t o whi chSUpRPL P’iﬁr%‘}{m%l?yé%‘?ﬂ“égrorteé}ﬁfgss}?ﬁﬁn HbapB‘EOP’é\%gtﬁt'i {:loné’elBFTEQVabl e manner

consi st 8lypaptiddd ch e s RE&NIhardWieR id @iy ond cydiéine @fseriréhrabriedityaeinei et i es of

t he dextran [emai,n cgcrd &ﬁé be. us&@s.to attach the dextrar][ tra%leelcul es to

ami nl gRBHHE EBFTERAY) Py FrEbie RS iaRe-ofhen PR YL H AR IR YRR ot her
exanpl euﬁ@aﬁgﬁgﬁm@x WhRR nd§ bi gﬂ'fei‘uﬂgalll'yLmﬂlo : 6(21213@1&%1_]'_ %glgm;g ggﬂ%clgﬁg/grb@sf: apped with
succi ni ¢ anhydride and the Q. . . resulting

mat er i aPe iy dﬁ%“ﬂuishﬁé‘ge'f 1%ﬂ’inﬁté°¥1\g(5tﬁgr8fnrﬁ tﬁ@mbalﬁ)inaglﬁﬁﬁlﬁéﬂcg%élslwb%%r%%’ns of

ani de  f{9népiaic@Bsigh3esd M@sproviee foaptifepentil rédogor betken tiendmebinctidntltiesndi f yi ng

noiety, as already indicated,. diversity can be achi.eved b he chem cal
and opt Pesgnt eé%’fﬂ?efg?ﬁ‘ﬁim g?ﬁ?@'f%%%%é’&%?ﬁes ?}ﬁlghe ggrcg s Y% ner gy

t r ansf epref@HRINOX 6BzopHAIlER VDI ai sibdtdneialolaget dpbndat the lengih of thelibkienker , whi ch
affects nobility, such as folding, interaction with the solvent and ions in
the solvent, and the |ike. As already suggested, in one enbodi nent the

l'i nker is an ol i goner, Methedsoftitmeldontpetsitisrawf the ispmidnesi zed on a support or
produced by cloning or expression . in a r,opriate host. Caonveniently,

pol ypept i des %ﬁaﬁgc hg I&H’“\Rﬁ‘é"?dé’s?ﬂ’gﬁ’gg? d‘c:bt%it’f/‘g(?rrl@e%s%? He orc

ser i ne/ tdaseeaniyie/foy Bslbgieal sdifdceas paviehitongl mdtaribbgie ird employed to prepare

| ysine/arginine/histidine, other than an en rou o that. there is a

uni gt f’q&‘%% Sifﬁrr?&?lﬁlil, WW?%EV PRey Flfa?%ers%%ia%le Inilpa?nl??le r?pgﬁatélf)? Zed” By using
pr ot ect Fouad g SWPS, Pro@inePueificatidh schaptedl (ShrimgesVelirgciNew Wofk)vatereonandetof from a
termnal anm no acjd functionality, . Al so ropriat esi.agn, one may
provi dePfOGTH & Sélr?f‘itégf T RERCPY B%teﬂje?%%%g%/rﬂg%%%r?g%% ﬁ%ﬁrgpﬁfluig?i es present
at di f f exeifues incRde Bild tdiElytis bkosagtig dBtuptiondfetlhdn nendranse o @yyrdiesi s or

| oni for. 15 [ f ali i d W | : ial d
Gepond  BrerRe of BRGER ot Berrar S oRetane bl tet iy BB AR, oF%tRe

| nveps | @ultrisofibioaspect, the invention provides a nethod for detecting or

reasuring ong, s%q'neré%%gdiments, a sample containing membrane-associated analytes of interest is

treated with a lipophilic sensitizer as described above to form sensitizer-treated membranes.
After such preparation, a reagent containing a plurality of binding compounds are added. The
amounts of binding compounds are usually determined empirically. Such components are

30 combined under binding conditions, usually in an aqueous medium, generally at a pH in the
range of about 5 to about 10, with buffer at a concentration in the range of about 10 to about 200
mM. These conditions are conventional, where conventional buffers may be used, such as
phosphate, carbonate, HEPES, MOPS, Tris, borate, etc., as well as other conventional additives,
such as salts, stabilizers, organic solvents, etc. The aqueous medium may be solely water or may

35 include from 0.01 to 80 or more volume percent of a co-solvent.
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target anal ytes from bi ol ogi cal sources. Conventional nethodol ogies are
enpl oyed to prepare 20 sanples for analysis. For exanple, for protein
anal yt es woiodanse i n sanpl e preparation can be found i n SECpAsS)3/RIBAE ei n
Purification, chapter 2 (Springer-Verlag, New York), where a range of
procedures are disclosed for preparing protein extracts fromdifferent
sources. Pr eﬂ?h’eaéalg&tﬁs art @cittaied @ tinkcind dea \inbetanl that bytsdite duysta(mﬂﬁnot ic

di srupti on of el.l ul ar rrbra enz mat i connective
 ssue. FOPPRRSHRE BT Boa ot PPy A DA TSR RE  on, 25

t o ul t r s depdniding on the (S@mﬂire&ﬁ&adieaedl&cﬁlcemaﬁcamﬂﬂ& aRflnk dbing Agected, (ii)

menbr ane- associ.at i ntere is. tre th ophilic
sensi 11 Janerguriah By pRER ShbEO R PORH CHRUTPSES b PR Bes. | Af ter
such pr eﬁaﬁt@ds ioOthe specifRagets ﬁﬁp’lé}&ﬂﬂM’tb@erate Fﬂmﬁe&kurés)hrﬂiorlhhlnﬁhnﬁ]ﬂbﬁd) mpounds are
added. m)untg of __bi ndi ng s .ar.e usualtlu% dﬁf erm1

enpiri czﬂ‘ﬂ} SiHg % qpptant ThaEeR RRLATSE R PR rfail%% ons,

usual | y fiom #duei]ue99rs, tﬁiﬁll}lﬁ’ﬂm gﬁnersaltd §5°a} marepbballp 35he 759CGange  of about 5 to

about 10, wt at a tration in th of ab 10 to about
o0 v The BRI B U PO RSP UTGr e RO APOREy SLOE Dot or o ey
be used,inwniidh wisl va@h@&ﬂhﬁdoﬂcen&@t[dﬁ&ﬁl@b@fthbﬁﬂﬁﬁiua MEStes 11 the san{mzrsadﬁz etc., as

wel | _.as ot her, conventional addit}]yve as .sal t abi organlc
ol vaflc enaget, R BaR e bhabhey osBt gpaRy0  opsSiS Ml dE Bl e
from 0. B2 einploP&l A& comreration ke raﬁgeaﬁalbowio a aBﬁl:tSO(b mBMNtThe céfceMfatioBH076649
PCT/ US03/ Q6806 The re g%nts are i Elp and at _a,. tﬁrrperature

that pefAit*aYETH egtes ° M hbianes %‘ﬁtlédh‘ > BEEHUA e | e f or

i ncubat i:gfe 3f {0t WOFERL RaAbsR Mo pi1. tIH@peEﬁ’x@Qﬁ%&ns HEEERARRE BE) POhigRert he (i)
nat ure and expected concentration of the analyte being detected, (ii) the

mechani SR WRreafng pe thsnafieed the srivetbrsa tiaity dhpdirsingscompeyndants yt es, and
(111 h5t RercRndy bitrBledse %§th9tnokbﬁax&pg%0ﬂhé b&nsifiPRORIM ShieL edulaMpglerat e

t enper at ures_are _nor nal for  the incubation and usually constant
t enper atdgieeted, preihp A¥mkss o %[@%ggﬁ&tbﬁ‘@?nﬁpﬁmﬁbﬁ%ﬁyi%?@ﬁ@éthﬁfrom about 5 to
99C, usughdiderdib@m about 15 to 85C, nore usually 35 to 75C. Generally, the
concentrations of the various agents involved with an assay of the

i nvention wi M sapegspbRitiments pEhesoRawaneial dis asaH guxtye mteréers Wik ¥i dual anal yt es

in the %%Hla%grabﬁlc Q@alysﬂsothéﬁﬁieylﬂﬁqagsg&@%é%qhﬂecﬂ%'b@gephﬂteﬁ k@t ROGEy0f about 10
nM to about 1 ffers will ordinaril y be enpl oyed at a concentration

in tRe MuRYe nsier t&tfé{?mamrapléic Ao FEeHvPOmMMBe iR RS IS -2 each

anal yt e pdldg reaRE a«hthﬁm@ﬁaswmbfeaﬂmg% B beab@ited b HWkd1RdcalkRB thd 00 M nore
usually in the range of _about 100 to about 10 M In specific situations

t he concBRpRiogiaphie arr»?ébpswb@e?ﬁnaﬁé pn ﬂtﬁrnawlt e raféffé}?araﬁ@ar@ﬁhq teErARtFof of t he
anal yt e thd & K%{&ﬂuﬁl §né Ry s&c{hestalomse@ & QRINRIRE blﬁ(h% xﬁéetﬁ»fs bl aligharof

rel ease of t he .nol ecul ar ta the sensitivity with which the nol ecul ar
tags ar &olupaadihedikeaplfernay u??ﬁé‘?ay&fw%?rf&P%ee‘éga?‘Bat@@leﬂé‘{ ¥pdihed in the

assays asmp&inls Bt phipbse of MDAE kddhi iRBFering components in the mixture.
An additional degree of flexibility can be conferred on an assay by the stage at which the

molecular tags are labeled. A molecular tag may contain a functionality allowing it to bind to a
label after reaction with the sample is complete. In this embodiment, a molecular tag comprising
a functionality for binding to a detectable label is combined with a sample. After a binding
30 reaction takes place and molecular tags are released, additional reagents are combined in a
sample vessel with the products of the first reaction, which react with the released molecular tags
to add a detectable label.
For quantitation, one may choose to use controls, which provide a signal in relation to
the amount of the target that is present or is introduced. A control to allow conversion of relative
35 fluorescent signals into absolute quantities is accomplished by addition of a known quantity of a
47



In sonme enbodi nents, where conponents of the assay mxture interfere with a
chromat ographi ¢ anal ysis, the nolecular tags may be required to be

separ at edwDroonrTdshe assay 20 mi xture prior to chromatographirasanedsysi s, or
certain conponents of the assay m xture, e.g. binding noieties with

unrel eased nol ecul ar tags, may be required to be excluded fromthe

chr omat geh:idbieGo 842 ksiti1s befbR RERALHBYoRe Mbleculdtips e Aay flidiephor! tea dbar tags and
t he conponents of _the assay mj xture, ,oneaﬁ%%e ester.. dsorb or

, or
excl uden® ireioRs Wi diechen thewolsouladagsigngly Formaligna e, | ke.
Al t er natyiorgkaht sIONE. STY: sRANLdBrEREbIY hivelseedidn pobatibetlattage diffseht figm25
conpounds for the purpose of renoving suc pponents in the

h]{di nterferin qampor

m xt ur ethospf aserfithesRelpoule (ree & B saplex g copid\pavediie e oh ALLIEIBFIBH %N assay
by the §LRugsat Extsiily thsresdd iBSeBuRE for sgsdatisendhaio RO FAM,aRd ecul ar tag may
contain a functionality allowing it to bind to a |abel after reaction with
t he sanPr@esen arigsrizgtves fhgreedhi s enbodi ment, a nol ecul ar tag conprising a
functionality for binding to a detectable |abel is conbined with a sanple.
After a binding 30 reaction takes place_and nol ecul ar tags are rel eased,
addi ti onal reagents are ¥&¥H f

0

caRqn ol Prppan Segieleel I0EMSe| with the products of

the first re@ﬁihhl?%re‘{@aipﬁﬁeiﬁ Safaldaidh t bt RRntideRsa” sépkRdhiabasdésags to add a
detectabl e | abel . For quantitation, ?ne may choose to use controls, which

pr ovi @ePublis dgmmain of priiaie sattptdnsaden thefllofeg ®ie™8f the target that is present
or is introdygete pfs&REbf Bbditted abdaDivpEeéqueatesT 20 famir@l aaids iheaverdge 4| uor escent
signals into absolute quantities i% acconpl i spﬁd %\r/ %ﬂ%i ti]?n. grfh a known
quant i t {heamng-tarmings conirImE g RESIBEY VEEY BESHE P HYEPEY cdkch sanpl e
bef ore ggRARA i At but PRarikgich it thd Abehce Mptedidiedilsipheliel trdincdbese not
interfere with detection of {1 e nol ec%jah) tag @Y%gls can be, used for

nor rmal i S9mpREn seqence pi Gy 30dyarpphdi¢aano ackgsefpsely Xl y & fesr gt RAy e

sepafat bads RORSE E15E8 tHehPbn REEngrithedsfem gehé, @oafointing® thf pradigtiondf t he

nol ecul ar tags in the sanple, and could have the sanme or a different

em ssi offcreldRERfEengt h. Exenpl ary fluorescent nol ecul es for standards

i ncl ude ROX, (A paddehct biivnaseipfotadic dREvagatitey @stht tptreaf reglodent i fi cation
of Orphan Secreted Proteins han secr.eted ;I))r ot eazllnlcgndt:hda es can be

i dent i fP@amiahtOdme%a%%’é@ela P dpmR Wieh cpp PREHTAIY 1BE M RICEPS S i vat e

sect or basgdretdptdrdiBorh Blel oMb Gic€ tridephysiologid Lonkhittongr esence of predicted
signal peptide sequence 1.n0. acids. in avera am no-term nus

gf (%2 ‘gm.n ] qe at th]?

cont 89 ni ng a(Pokerresaics obpsFigiad sl WRTHSRA Sites 51 15 Ry SEY R CeASHY BB obi ¢ h-

regi on gide darlagid of ARNDUY thap Pbsdss GrebBGr Ofiteild t he absence of predicted

al pha-helical_ transnmenbrane dgonmain se nce qf. 20-30 hyd haghi. ¢ am no

aci ds cl osel yh¢ %ﬁ@?ﬁ/@ﬁ“ﬁ@s %W@W%‘}{&P@é‘ﬁ‘g@ﬁﬁ%gﬁg%%&%ﬂ% %‘H@%e@% se in the
open r egdiifgnd veaide c@itaidifethe 86R inse® Bdnde RbmGritdinto@ypegdiecty ionirof  secr et ed

r ins. (2) The pr n f nsery r | yti | . Si inth
5pgi reea?ﬁquggl) P'scgptg)oneaig trgnesla?ion grobysii? vivoe gcg)m‘tgrtlaen?e%g'esglonc 1nep?(\)i<% gtlcs, e.tg.e, S the

25 bacteria, or eukaryotic, e.g., yeast, mammalian cell lines host cells when the gene insert is placed

under the control of an appropriate promoter. Methods for obtaining nucleic acid material for
use in in vitro or in vivo recombinant production of secreted proteins will now be discussed.
The present invention may utilize methods and reagents for isolating a gene encoding a

protein having a signal peptide, by isolating an RNA molecule from microsomes or other

30 endoplasmic reticulum (ER) preparation. In a preferred embodiment, the protein having a signal
peptide is a secreted protein. The protein can also be an integral, ER, Golgi, plasma-membrane
protein, a glycoprotein, or a lysosome protein. In another embodiment, a population of RNA
molecules is isolated from microsomes and used to prepare a library of nucleic acids encoding
proteins having a signal peptide. In a preferred method, the library is a cDNA library, where

35 individual members of the library are cDNAs encoding secreted proteins.
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proximal to the predicted transnenbrane domain which can potentially |ead
to the release of soluble receptors fromthe cell surface under

physi ol ogWwo osoraitt i ons; 20 (3) The presence of predicted Pplriuse3/pasncti on
sites in the gene sequence resulting in splice variants of nRNAs that
possess the above criteria. The genetic materials of putative orphan

sol ubl e |'i gapf$othBr h&ifod, HeMNK mBRBMe of: Q\%ﬁ)pulaﬁénéﬂm RBle¢aled iodlatedRtbai i ng
the gene insert can be converted into ypepti des b |n vitro. coupled

t r anscr PpEPRenHY the BIGESeesHe ]%ﬁter‘{?}9gquﬁ g Psipale BABITHERR Y& s Y on i n

pr okar ygiénﬁ)ie & p&bulatié® oDIRAGA SidlRule®bei@tikMENRY b, firet-bg conty®ASHith mammal i an cel |
| i nes host ceIFs when the gene insert is placed . under the control of an

appr opr heferelogpus FRifrasomerBRhALOT FAsFe P&%&}Oﬂﬁ% 2 0EHBE T R UIFERSEPPS A f or  use

N i N5 Vbt [s912@H. IndnY EMSLIBERTR RRALs fBisOidéibhie®FitR bn ﬁﬁ@z‘hﬁﬁ'ﬁl@crfplheﬁ gistesa Wi | | now
be di scussed. The present i nvention may utilize rre ods and relﬁ\gents for

i sol at i Arfl thenyaisrosEReaE aigedto thy v d Oﬁraﬁ%‘f‘%)lp‘i*ﬂjl r52cEiPRin 4} teB’éB‘ﬁ]%éhe VA 550l at i ng

an RNA gg8 Y SixddrOBniHiGh OSONSHr0Han QbR sysdin SudeRlodsdsc reti cul um (ER)
preparation. In a preferred enbodi ment, thepiaﬁm ei n having a_si

peptide i s aT8eRNAwcapalpe by eiiractedriem p sprcific qelluls coppapioisat. 4,8 P‘r‘&l‘%@g‘é\&‘e ER,

Gol gi , 9&%5@% 'R FRh@REhodP R RicRus 1@eﬂ{e)/%@lﬁfe@fcﬁ‘lpﬁmﬁ&ﬁolﬁoﬂBN&&QF&&O&I etein. In
anot her odinent, a popul ation of RNA nol ecul s i sol ngf rom

m cr &8 ofhesmgleies 1 diesgrded s paaGaEonof qyigplasmyic SNA, 7Y Fr eﬁ‘&,lF H’%a Phg

pll;)ﬁlfﬁxe: n%nch@ﬂ‘fér'ﬁ@@eﬁr’a%gﬁl rdé@d%ls'dag@sllet foﬁl&%e@rlﬁi\/ﬁﬂdb@ﬁr OBRLAG A LdbbRtdy brary i Sda

c i brary, ere i ndi vi dual_ nmenber s rary are clBNAs encodi ng
secr et eMaﬁP@{%élI\ig% ed. BgSanghren Bq@@u@d@@p}agg&yﬂ%gwg }Pafl??r ﬁtlffﬁ‘érly K&t hod, the
RNA nol gggthe or the popul ation of RNA rml ecul es isolated from m crosones
and the m crosorres are heterol ogous, i nat romdiff ent
sources. For Thepgies REobes b5 3peet ‘Bpﬁled?"eﬁf\w aﬁ‘b* g‘E?ﬂa\Q’gl%ﬁﬁﬁe‘?‘F BHEPS%ed can
firsysbe, t%faraiﬁﬁ&tﬁslm‘edetnhlartbgea]ﬁ{u@hgel@ax&bmlﬁwsones and one or nore RNA

nol ecul e associating with thePIrrP%q&rosorres can 5 be isolated. Ln one

embodi ment , tTﬁéaCFW&e PUTapfignr PPRYEGEHoR @ SRR FRSHHPTPIRIEO0T 8 SPERE i pt i on
system gangh hReR sBichQSABRE &ﬁaaiilﬂﬂmfyq)epthﬁ tag\ e\l 6xHs, HAQ RB/E S dtd) dapin
reactions. Alternatively, the RNA is Pg flo a mxture cont%&ng an in
vitro tPlpbe meqrish iathe e ARerThARY TBEHHE 8! theprRhapRoE R en] SABE- V%t ed from

a speci bhfus®bd MnRbilEedPAhiyRAent @. gglmmdw@la@us:karmﬁsmﬁbwésgphaﬁlaal I n such
met hods, the nucleus is either isolate urification of RNA therefrom

or 20 crrugien ofifee xeregied pabRRREds Wﬂ%?ﬂl af fog 541 (F Hifee APFPHBIERSIRC RNA.

Furt her gﬁﬁb@delgsoﬂ’ 199ﬁés§ifdﬂgwln@3&ﬁt1&flﬁ' NH$ 2610 tepxdongite amlepipiaeiales are set
forth, in. Mlecular Conin Paaféﬁora By

Sanbr 0o Ibug?frcplﬁdé‘?%‘s ahiee DERical GoRIuER r9°H Oﬁﬁ Pﬁ%el?n‘ﬁlhﬁg?céﬁgoﬁpﬁgb?@s s:

1989) . TRE£R6:QL16W NHY-RbRsulirad 1 Ipﬁ)télﬁﬁﬁﬁbucﬁﬁhakhﬁrécemeﬂﬁmdmg atienf dred by
| i nki ng a secreted protei qrol ecul.ar tag t hrough a

t I n
cl eav abIeéerﬁs?ﬂ(@?teanrPsgﬁveE1 Féﬁ’@’ “é%&fﬁ?%ﬁ’t}ﬁl 85 53 GAVBBHO S °an expr essed
pr ot @k N phyPEptiad BRI AS St énjugate can be eluted from the immobilized affinity binding

reagent.

In a preferred approach, where site-specific conjugation of the expressed polypeptide
with a molecular tag is enabled, gene codons for amino acids with reactive side chains (e.g.
amino group on lysine, thiol group on cysteine) can be inserted terminal to the gene sequence

30 encoding the affinity peptide tag. These amino acids inserted next to the affinity tag provide

preferred reactive groups for chemical conjugation of the molecular tag as opposed to the
reactive groups in other parts of the expressed polypeptide due to proximity effect following the
binding of the expressed polypeptide to the affinity reagents. Alternatively, site-specific
conjugation can occur at the lysines within the n-region of the signal peptide. The reactive

35 derivatives (e.g. NHS, maleimide) of molecular tag can be co-immobilized with the affinity
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system a gene sequence encoding a defined affinity peptide tag (e.qg.
6xH s, HA, nyc, etc.) can also be inserted to the amno or

car boxy- twprmBnus4of the or phan-protei n gene sequence. Wi IPeT/usapbasned on

i mobilized affinity reagent (e.g. imobilized N ckel ions, antibodies),
chem cal 20 conjugation of the expressed pol ypeptide to nolecular tag can
t ake pl dE28°UF & Jshicyreths clageiwgapogition pQr grefegblydire teacsivadsivatiel bhwblagiaddi ti on
of NHS- R @awk Alrediid%nER HYAEE, opri ate ffer conditions. The
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bi ndi ng Aeah ¥dcted:r sd1iifle 13 i S preserved. Followng affinity
bi ndi ng and cﬁ%nﬁcaf co%?%ég{§§%$9$ﬁég%§ g%?ﬁﬁéﬁ ﬁﬁé@W%FggﬂPar t ag

conj ugdatfErteddviicticardgn péaipormelypeitiide byritedf driby ewbtiat Eizint Yolliwie phgsiologiagent . | n
a pref enfed-RPVRAG Bt I.ie- cific conjugati.o f. the expressed
polypeptlidec with g ﬁb?@%ﬁ?gﬁkﬁgaﬁggagég1?%H¥h6gﬁgd%§8%ﬁ§m}%?gﬁﬁjno aci ds
Wit h r edBqUeRes, Raréfalogllidisad off bnayn cleamigepatroofmanbetsyBinnthe sitk ghe Gi@lypP ON

cyst ei N&}ork B6h-BEmnISE bt ) 1h ene_se nce 30 encodi ng the
affinity c|)erti de tag. STﬁes?é%ﬁrﬁn%g&%%?l an?Sn '§'r’t°%rﬁ’p%’g SHY MRS PP nity tag
provi de Snpiektheierlabit pielpeiciaiévityroo apller tiicith erviackhumangdlig &lioaimgdindidio

ol eqol 3pecliiRGeRSIrAPPRSED L Q j roups. in other parts of the
expresse%wpoli eptide§%ué tg%%$g§#%??§%é%?%ﬁ¥r gﬁ?%%ﬁﬁar?ﬂ oa‘Bﬁnding of the
expr ess EHIUBRES Rrap becd determingibiedhtinivallyy Sher gmhtrspepdid legandtane pyepared

Si t e- spe@itfditallyGaih HYatd RAle&: CcG . Lysines.wthin the n-region of
the si gﬁgil [;eeil)ty;\ade. Tﬁ% regcj?ai? \t/ag, %@%rd%%}n fe%??o\lléeégfe?%g 8&'%‘“?%@% de) of
mol ecul dRKT3eplecHlar BRotis 2icheraibil|clusietion pdiyhdnie sedffoldytdrybe aScheioGRd 076649

PCT/ USO344%@808 a HhRadents1vh@ ' | Uxt aposi:tion. O preferably
t he reagsgbe dgr%vagfggsYofy%%%%%%ﬁaﬁﬂgﬁgggggﬁ%ﬁéi ?ggé?FV“PFWﬁgg to the
af fi i t §2ribegersedsdirestivain ligwndreesator trterastion breaynol ecul ar tag to the reactive
am no aci d c@fpsagal Clifusi e $hd ABHIM CO- | bilization on solid phase.
Certain orph%ﬁ sgcrefed or soﬁuB&%ﬁFggiﬁﬁgmgggﬂgﬁ@ﬁ?“ﬁgﬁ??ﬂggw%?ﬁey are
usual | yShoameés a3 688 Ligaricetpt potstl R2siyethesized iedlgee of Nderpiima} podngioept | de by

itsel f @mbe@RAlh@EnENZRTBeid O bR ; 4Q)i89h Secul Rt S act ion,, Many of the
sites of such clégvége are consel yéﬁgﬁﬁgx%ﬁedﬁgﬁégwgw%ﬁ@%?wﬁ@n7ene
sequencVingdhe finkey shpyy contairine oferinahilr srdvpawligreis attirgetrforafuckegtiier s f rom t he
sanmexgedishiRALA Gy th F[ﬂ(M‘g?&B"H& I: : rphan . secreted |igands
(e.qg., cgpnodoepti des 1 rom marli n%&éﬁgﬁ%ﬁgﬁgtﬁlg)ﬁnﬁ %gt‘g“cug%(rﬁ?g(ﬁr?cufff”if%gi c

act i vi tiFa8ed ween standard eenditions fpr e oveeonbilin displacevenhtireaction, kowlingthbi ndi ng to 10
speci figole@ldr t&Ub HRGEIHREERL QLiSe &6 t t Or _receptor screening
and thelr anfﬁ%”acid eseque%péseha@%ﬁggghmﬁg%%%ﬁ?ﬁé PEPS?ﬁéﬁF@5P|y, Short
or phan }f)‘ép]tlinr@hlP Fegelion ceml dguricg ouipncade proteint ineraratiah Foy ezanplafremicglie ol ecul ar
tag, eidbehatass &icBly8aoD HedE bRbt PRRASdbAKEL; hfr-cldinker - mol ecul ar
tag)or in a chsémccalygi:l_ust er lpon a o+£l%rraeéru}ng%§%‘éa% gft\é‘g?%glﬁ PERPL ached t o

t he > pePEsida thepsesgncp phiieglet ogyagn, rpwﬁyetmleaqqémgleyudm tyg SOT el syedifiat i ¢
peptidqugha@mhﬁﬁggg@gpg@&g@ﬁ%ﬁmaggmﬁ@n then be used directly in

| i gand-recept.or interaction ass%y.
Figs. 12A-12C illustrate a second exemplary method for coupling molecular tag,

indicated by a common backbone structure 82, to a secreted protein 84 having an N-terminal
sulthydryl group. The reaction involves a nucleophilic addition reaction, to produce the protein
30 probe shown at 86 in Fig. 12B. Three molecular tag-linker structures contemplated in this
method are shown at (1)-(3) in Fig. 12C, where R is the protein moiety of the probe in each
structure. . This reaction can be carried out in crude protein preparation for example from cell
supernatants or cell lysates. In the probe cleaving reaction, cleavage of the sulfur-containing
linker in the presence of singlet oxygen, results in a released molecular tag 88, and a modified

35 protein 90 having a SO,H at the N terminal group, as in Fig. 12C.
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Figs. 11A-11C illustrate one nethod for coupling nolecul ar tag precursor 74
(a portion shown as "e-Tag") to a secreted protein 72 synthesized to have
an N-ter mvoaB/osetensi on term nated at a cystei ne am no a®Ca/USIhessps ot ei n
is reacted with nolecular tag precursor 74 having the |inker shown
containing a termnal Br group, which is the target for nucl eophilic 20
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Fi @Zéggmv&ia‘i%%ﬁé%%ms‘plﬁ%br otein noiety of the probe in each structure. .
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fromcel a t he rob | eavi ng,reaction,
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90 havi 2 } nal OU R i i 3/ 076649
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coupllpndmenwh e bi-displecagentirerdfigat &llis ppctioncemborariaickbiore:ds proﬂ;m:t ur e 82, to a
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wher e RFig 18Ge pr ot ein noiety of the probe in each structure. . Th| s

' . : Ve
ol | 22oper natiy LAEHI IS8 bl REHURRARL SDGRERABLRLE AL AL G RAP! © Trom
cl eavagéo ofectetrd psattin 46 baymgaiterinagl Hisridgandia.ys hinpreeid eamiee odar Grithil bﬂ _
oxygen, 4 lc d%ﬁig?.ﬁ:gt LCI?U 15 19—[1th e%[lla}tgglsg)gft ofl{l_ﬁ é%o %hgﬁog]sv%{l%gm n_90

havi ng a i rm na A- 13C
i |1 ust r shagreacts with theaxaeip ﬁrethglmmwh@dWﬁm Fleo]ul@l tq';@aqerﬂleemtgdnmdiatea{gls Qmiri_po a

secr et egmglh]glgﬁlﬂgg tgxﬁ,lﬁhﬂwt ﬂ?&éﬂl a&’face%'f iR &9%’8% @HLMMQMS) P, -

cystein no acl I ch‘are separate am no- acl The react| on
[ nvoﬂﬁeﬁcoaﬂpbilmhi(h)pihéé?émeﬁg H8act amalidﬂtvde groumcarnpwﬂs ©) zau(p) leﬁlg@ﬂféﬂ)el n probe

96 as s liﬁ)%ﬁ@ rﬂoﬂzcgﬂﬂgtag. jﬁﬁcorﬁ&fuﬁ&s?ﬁ) oS (25'91%&. 12@&% Edugﬁ@g &Q@&IL by NHS

reaction with the positioned Lys amine group. For compounds (3) and (4), the reaction occurs by

12C,

reductive amination, again, under standard conditions. These reaction can be carried out in crude
protein preparation for example from cell supernatants or cell lysates.

30 These methods may be used to construct individual probes, or sets of probes as described
above. One set of probes, for inclusion in a kit assaying receptor-specific binding of each and
any of a plurality of cell-secreted proteins to receptors carried on the surfaces of one or cells or
cell types, has the form Py-(L-Ey), where Py is one of N cell-secreted proteins of interest, L is a

linker cleavable under selected reaction conditions, and Ey is a molecular tag associated with Py.
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15 known for bi-displacenent reactions. This reaction can be carried out in
crude protein preparation for exanple fromcell supernatants or cell

| ysat es. Wo oshasopy obe cl eaving reaction, cleavage of thePSmIUSos/oa0nt ai ni ng
linker in the presence of singlet oxygen, results in a released nolecular
tag 100, and a nodified protein 102 having a SO2H at the N term nal group,
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response to and-r or exa an
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Pol ycl oR5c éangé’%?degflr ﬂgﬁ%%ﬁg%ﬁ%‘{ﬁ ﬁ’tgé t}ieé’?mnﬂeﬁ\ﬂq éﬁ%‘m%ﬂ vi‘z%{%gﬁgﬂ’l n
gﬁurl r2 egt 1%32311@1@@14 |e§allh[l mﬂﬁmw B! 109y 56431562,61.985; T@Bdllegﬂglddlﬂmgow(lw :3499p. f

ohn an nt o
mouse and’% hRPeROVHELY Phr X%ﬁlgﬁ%’rgﬁgggﬂgé?ﬂlégal eéf’% é %ul\/tjg@%qgesggm ocols in
| muns| agsg; Blrdmnélliar alCulkilgarmmenifoloyol 33B2p04 68996 EBowrl@hh, Mideynond Sons,
Toront0’15313(5)97%:30&2'1594{?' e assays for

Other assays for receptor-ligand activity include without limitation those described in:

Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M.
Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 7.28,
30 Measurement of Cellular Adhesion under static conditions 7.28.1-7.28.22), Takai et al., Proc.
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988;
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Inmunol. Methods
175:59-68, 1994; Stitt ez al., Cell 80:661-670, 1995.
As is clear from the art described above, a number of different functional assays are

35 carried out on a number of different cell types to determine the function of the orphan secreted
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rmrewrefgeﬁaﬁt@ogtdal PRLRAOFIN 33°G ifG) (Rried SfBY naifutel th feeahtowee! | types to

been | adHREGEFE} R & Eily PoHC s e e VS e R ARt o have

sur f acecat haahest, cduexwd Rerdaiien bsstrepavghn se&isﬁﬁﬂﬂ slolelcle. I‘Th@%erisiﬁﬁerm)tﬂ)@uled escri bed

above. ener errbodl the iti

i pi d- aﬁ%@rcoﬁﬁ?‘g’yﬂﬁacg% A sthepay nlo(‘iﬁﬁlogﬂéﬁ ﬁle f’WﬁzeéﬂpffS‘?lﬁtS lrgtagctetdg aci d,
NDONO-,  direpa@lint(L:il rioy RALWEELY IRNSHbIell piethbrane. sterol, that is conpati bl e
with a lipid bilayer nenbrane structure, and has a |l arge partition

coef fcient for such structures. Fi g. 15 illustrates a sinple chem cal
coupling method for attachi Ng GOER @uthivey ssagng chain fatty al kl 'yl groups

to a phthal ocyanj ne s itizer u The, nu r of, .al ai.ns 10 attached
to each sensitPoERQ Sce%?%@%r S’Sﬂ?prte*f‘fgt LS ﬁ’ﬁﬂ?ﬁé@? nggitniﬂt?s f’L

react antdfug ttvgétt]o@@rotaﬁr-meaau@tlgrmgng@mmunm teen iphinisiphinl rhapiy divergait gr oups  or
to amno, or to reactive S, | terols, . .and ot S vveII known.
oncat opiERemH A R AR SRS Ban RSPt Gattiond PRSIk Blfif Sebgs |

m cebb ahe@btrdnkP@®BRMlrmones, odorants and light. GPCRs are thought to represent a large

superfamily of proteins that are characterized by the seven distinct hydrophobic regions, each
about 20-30 amino acids in length, that forms the transmembrane domain. The amino acid
sequence is not conserved across the entire superfamily, but each phylogenetically related
subfamily contains a number of highly conserved amino acid motifs that can be used to identify
30 and classify new members. Individual GPCRs activate particular signal transduction pathways,
although at least ten different signal transduction pathways are known to be activated via
GPCRs. For example, the beta 2-adrenergic receptor (3AR) is a prototype mammalian GPCR.
In response to agonist binding, BAR receptors activate a G protein (Gs) which in turn stimulates

adenylate cyclase and cyclic adenosine monophosphate production in the cell.
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form and allow to diffuse or equilibrate into the cell nmenbranes under
conventional conditions, 15 e.g., physiological salt and pH 37C, for a
peri od ofwB®3n7dut es to several hours. In another general PE@EtUS0s106886 bi Ot i n
| abel ed phospholipid (Ml ecular Probe) is incorporated into cell nenbrane,
foll owed by addition of strepavidin sensitizer nolecule. The sensitizer

ol ecul e capnhheeeOyat@nid thataichdek ofliht GPER sepafainily desefisitizeviaatdomnloabel ed

sensitizer nolecule is first added to,. str idin -1 ratio)..followed by

| abel i nfjecgpniz@ivo gﬁ@?n“%&egﬁﬁ%ﬂm?&ﬁé83%”@%?%%@&%%&3 | ed

L gat o o anal 0. oyt ook have bear | Hen i FLed (N vany

di ver getftivatest rﬁ%ﬁ??%?r%‘?tq?&%we’éghﬁﬁmzﬂgd %@ pipicyRece 5% 'eg%:oéi %F‘?Sgr,l anong

ot hers exbleaGehhidl Bouns lBEGBCR Abrindatdepior ansiilizitdhs Thévateriti@shetvadorant s and

light. GPCRs are thought to re resentﬁ I rge suFerfa hﬁ of %I’OtEI ns that

are chaPBeRaerd yamesy cftnhs TaRyusf Hingseys mr‘?gﬁ Hpidh: 8"%“5’3%’ TG about

20- 30 apoRG i@ﬁjsgﬁtoigfl?[ehﬂﬂ&%%enttpgﬁéin fokdaee af]ﬂiaemrfmrte_ aiak ar. (ISR, ! . giiq[l.'l'he ﬁm no

aci sequence i s not conserve Cr oSS .entire super ., but eac

phyl ogefld @424 7747 1550k Tl%‘"lﬂﬁf”&?ﬁaale ng?:fﬁi”ﬁ% Ogb'ﬁ’ﬁ?r‘%g 0%{}?#&%1%? conser ved

i'im;j no Sﬁmlifeat jyftRiotcbddhccaAlrdd@®py SHiibréstogydan ks e B6d ndsusliasisisiyseqent menber s.
ndi vi du

al &GP activate particul ar_sjignal transductiqn t hways
Al t hiigheEERsaIaEe SRR ATTFORSREDIE G HERbE N PEORIST S E e #own ¢ o
be acti yiaaiﬁgiom-aresﬂf’msel PO 18% axf.mﬁl&ludb 2hiigtea s&h&dFREPEigioﬁesdfea@aa]E)t or (QAR)
is a prototype mamral i an . n response to oni st _bindin 3AR
recept oFeéoné’é"ceiWﬁ%“@sé%ppﬁgﬁﬁdﬁws‘\ﬁﬂi%ﬁa Hal{sﬁﬁorﬂl?ymflcg?@gmggggﬁyI ate
cycl ase(raRd €3 K107 QNS AerdnRaaphasphiay:ioprioguction in the cell. 53 WO
03/ 076649 PCT/ US03/06806 It has n postuyl ated t hat .nenbers of the GPCR
super fani |y QBREE) f}}eﬁeear?/l?eéﬂééd’@oq#@% W?&éﬁ%%?&ﬁ@ﬂ%&@ﬁuﬁ&m& af)eﬁ%‘f“évfl'n- coupl ed
I eceps Ofrhdst R GIERS) nfphvasphbsiydndbdeasusiighndsyimde baen chsdifedtinta fikd majong. The
protein (3-arrestin regul ates i gnal.. trans tion by binding agonist-
acti vat gr"@?ﬁéﬁfaésr'épthﬂg‘fpsﬂéﬁé’ Gggsgﬁ %‘ﬁ%&ﬁﬂlg? 4t Btﬁbogoﬁot ei n receptor
ki nases gluthhftelpBedibis Uldis-b mhgdl phforh@RpClas-IheAME (dictydbdidiufd?CR dur i ng
receptor internalizati 03. The interacti ontbe ween a .%PCRot%rild a-arrestin
can be REAEGRIBEETRTRRTSL s AFPRYTLC TP IUR & Sl BIST RS PR S arrestin
pr ot ei Nadréncfdis @lenbéing HERIMidd, hiothme and sepitatis) the beptide eatptora(epy,ot ei n f usi on
(Barak et ~al. (19 J. . Biol. . 272(44): 27497-500). . Th
agonrdt glgé‘ﬁ%ﬁ’(ﬁ‘e%?‘%@%ich@mg?nef@%%g ??%%%A)a%@ﬁmg%ﬁ&%%m G’igﬁual i zed by
f | uor es efINEEstimultiag AaE3pin Ml CHyREOERY, afidthe atrBary beeptsrdntlodivg hoddpsine t he
subsequent 1Q_trafficking of th CR Q-aryestin co x tp. clathrin coated
pits. Cﬁﬁé?)’ %@ftﬂ’é'cx(ém‘%ﬁramﬂ%‘ﬁ?fﬂq ﬁﬁ%ﬁcf?g?rﬁ‘gﬁgfresﬁggtﬂ‘vreng'{(?lﬁss’tfgmglu CRin live
cel | s i petatidecalcaediniggues asliivags redeptors( f | uor escence resonance ener gy
transfer), BRET (bi.ol.ugi nescent ener t ransf or_.enzyne.c | enment ati on
(Rossi et al a(‘YLé‘éﬁ“?bl?’ @pﬂ%gg{ug%@é&g oday, targ (?Lsé%yé% -telﬁﬁ)

25 physiological responses, including vasodilation, heart rate, bronchodilation, endocrine secretion,

and gut peristalsis (Wilson and Bergsma (2000) Pharm. News 7: 105-114). For example,
ligands to B-adrenergic receptors are used in the treatment of anaphylaxis, shock, hypertension,
hypotension, asthma and other conditions. Additionally, diseases can be caused by the
occurrence of spontaneous activation of GPCRs, where a GPCR cellular response is generated in

30 the absence of a ligand. Drugs that are antagonists of GPCRs decrease this spontaneous activity
(a process known as inverse agonism) are important therapeutic agents.

Due to the therapeutic importance of GPCRs, methods for the rapid screening of
compounds for GPCR ligand activity are desirable. The present invention provides a2 method of
screening test compounds and test conditions for the ability to modulate (activate or inhibit,

35 enhance or depress) a GPCR pathway, and provides methods of assessing GPCR pathway
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At present, there are nearly 400 GPCRs whose natural |igands and function
are known. 15 These known GPCRs, naned for their endogenous |igands, have
been cl aswDfBeTbent o five major categories: C ass-A Rhodepgiuses/ndses

Cl ass-B Secretin-like; Cass-C Metabotropic glutamate/pheronone; C ass-D
Fungal pheronone; C ass-E cAMP (dictyosteliun). Representative nenbers of
Cl ass- A famaion, lsechaarithedunct o pf anrosphie GFCR, maselhin geharal. dh eethenaspect ofithe ener gi ¢,
adenosi i i i e peptide Lece rs (e.g.,
20 angi 3’? eesﬁrg?l%wg’? %g@bﬁlﬁb&?&s@%ﬂ%@% fnfleeagt rhg(m %‘dnce @ﬁ“ﬁn r%nelsm do% ‘e hor none
r ecept orligafdeorg.liprary ofl chadidate kgandndanbe alyaphddmcb ] mplenulamg hﬁgrmmahctm Igand and t he
sensory i 0 | f actor snmel ) and

gust at Or@ﬁfo?%é?o&%dﬁg@l? 1 r{'éj P{&g éﬁerreéés)\gah?n ?M’e (%éna?(ﬁ%rsw @%lrx‘%%lf%ﬁ’age Ccretin,
cal ci t50r¢ile|ayab@alsﬂ<cn incleaved @llaasnagthn nrokcelpt tag. SThelvbipasedmalebddoltez dahde apeut i
drugs i di a al .25 ol ogi cal

res ponse%é:’%égf'(gd qc%ﬁl%éém%cehgﬁ} ?%Rlﬁ%tﬁ?%ﬁe%vret wirg %rowges lﬁttgﬂ’é% Oflggméﬁ{m ocri ne
secreti MthelamﬂfgmleﬁECRstal sis (WIson and Ber gsna (2000) Pharm News 7:
105-114). For nds to ren rece sed in the
treat nent of I%ﬁrép ﬁcg;t(l}e res afmvenmﬁlf mw%érr{ls?l o%s for g ee]?‘ Oa%latorsao t hma and

ot her cdrR{iR actimity. cofumpdbing: campﬂoivrylmgdl cske m@smgmkxbsvnaam]eﬂwhﬁmma wheenrur r ence
of spgn [ 0 mh a res nse is
enondt SRS RE !B i o E o T G 4 W eob 3B ot s o
GPCRs decwegxa byhi cseawmitr&mdu 8 m&tﬂculw thg c) i(llampmtmgms pllmummmmr tonver se

agoni sm ts etothet

|rrpor ta 8%&%? &1 %1355(%%1 ﬂ{aﬁaﬁg’g ? %he%% e 8) ScCr Ctelré%the §E0 "1‘1 a[He rgijeﬁs(‘fs for GPCR
| i gand awdécvlat ipg.aneé(desipaaink ¢he si@naﬂ pmcbs@inn thepyesertce oﬁthpteshuod]@smﬂ witt hod of

screeni gggp : f it duI ate
(acti va'?lge s&)%%ifprﬁ H%%éb gaﬁgrteglrcg%%ﬁgrlggﬁ% g&%ﬁfﬁqeﬁ%ﬁ thecx pr ovi des
met hdfds agfodakéeehi GYCIGPCR pat hway 54 WD 03/ 076649 PCT/ USOS/ 06806
function, such as the function of an orphan GPCR, in a cell in general. In

anot her aspediie glesqhiavengerdenprovgesticanveniopiaptihad; of idshblying amwsilatorsderenar e
at t acheggngn GRERCerpth APCRE rmerrﬂﬁ@Sreceﬁoﬁ%&aﬂ?qcﬁnhﬁéd%%g?@féﬁeac V#Qﬁ@ﬁ—y of

candi date Ilgands can be attached to a | ecul ar t t he

i gand brssd aefedrebht tdjossicagnatedisends aregroblgron. 1t AF astimated it fiom HI9 tofs mivey

phot osepgk @OOZ&ﬁhaﬂ\@bRgnJ %r 00RO YW GE thethlaﬁa@ g&lbﬁ@\{‘@ﬁ}gs@nﬁﬂgrhkﬁgt ﬂoﬁan&ag ggved
rel easi ng the nol ecul ar The rel eased hol ecul ar tag can be etected in
t he 8%t davelapingmay drpsi d, as det ai | ed above, which provides information on
the structure of the Ilgand for the GPCR I n one aspect, the present

i nvention provides net hods for scr eem ng rmdul ators of GPCR activity
conprising: a) provi di ng ienagtipn g el B RERA or unknown GPCR, wherein

10 the cell lmﬁoapﬁ)ksfépmnfgfae@s thdt@fgﬁgﬁsldP@RQh%%ﬁp&'séﬂb%@rSeebég egfROSi ng the
cell to a test_conpound con 13)% ¥ a cl eavabl e |inkage to a nol ecul ar
A

tag; c) PHEFEAONatSONY0eWE0ph 39 ¢.280:34¢ Genegdlyesompdenagniagl BNAoxygen t hat
cl eayes chddinBRIPERY baH beloBhined hndlh 86 Lih@sddi asdpPRtiak cOMIsh&id.e! eased

techniques well known in the art. Typically, once a full-length GPCR ¢cDNA has been obtained,

it can be expressed in a mammalian cell line, yeast cell, amphibian cell or insect cell for
functional analysis. Preferably, the cell line is a mammalian cell line that has been characterized
for GPCR expression and that optionally contains a wide repertoire of G-proteins to allow

30 functional coupling to downstream effectors. Examples of such cell lines include Chinese
Hamster Ovary (CHO) or Human Embryonic Kidney 293 (HEK293) lines. Cells in which the
cDNA is expressed can be encoded using the methods disclosed herein, thus allowing the
multiplex screening of ligands. The expressed receptor can then be screened in a variety of
functional assays to identify an activating ligand as disclosed above.

35
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nol ecul ar tag, and (d) conparing the signal produced in the presence of the
test conmpound with the signal produced in the absence, wherein changes in
t he si gnawoioativead es t hat the compound is 15 a nodul at or POT/tB0EABR The
present invention thus provides a convenient nmethod of identifying

nmodul ators for an orphan GPCR. Orphan GPCRs are novel receptors typically
identified by sequence conpari sorEXAmPE@gsret hods, but whose cognate |igands

are not kno It is estimated. that fr 00.to as many.. as.5000 orphan

GPCRs may b%ﬁ%ﬂ@@@%?ﬁ qeﬁo’fsh%te%%]’r‘?%?f bgéﬁ%%?ﬂ?@% e&‘ﬁtaf%ﬁlugtra\t} %t potenti al
for  20ex@iptls OPirGnd psicdiiageisare B weglitailessbtigdwiselndattd afenipepiessarddRCRs

Met hods for preparing.cells that ex ,r;gsr GPCfﬁv,have been ngCI’I ed. See,
o.g. . Ulsgrees baniignde () Oniesssiisries 98819 Re GolT iy e S5,

Gener @l {i¥str&OmPp e eRich Btdard N irdndeNe aRtiNig: sPeRentaothewRbirdicaed and can be
expressed in an_appr Oﬁl’l ate cell host using techniques well known in the

|
art. Typinddesysed igfefollowing examplss WRreEPRISE DRAYIESS BElgaIaWiomaitdd, it can be

expr essghiefiz@ NBFERILARIAH! k1 didchBphoyRast HPEL! , anphi bi an cell or insect
cell for functional analysis. Preferably, Il line is a mamal i an

| /S| t he ce
cel | Iine thahe foiewingabbrepriionthaxs F@@Eaﬂlp%%se@g@%@?ﬁ% ession and t hat
opt i onaipliypepnt Ry neRekdifhs-B1C0Ta BxRbREE) ASmiBloWhitakr30 functi onal
coupl i ng]to downstream effectors. Exanples of such cell lines include
Chi n&&e WelligretlleyMByary (CHO or Human Embryoni ¢ Ki dney 293 (HEK293) i nes.

Cel I's | npohitgh 1dy8echrérhdyrdphy €Xpressed can be encoded using the methods
di scl osed herein, thus allowng the nulti i.gands. The

ex. screenin fli
expr essBAr bEEPt W%lhumﬁe%.g-aéaﬂgbké@ﬁb%g%ggﬁ% i W‘“B’f(gt' gﬂ'ﬁ% &1 assays
to identikgﬁéag%ﬂt@%lky_ati ng ligand as discl osed above. 35 55 WD 03/076649
PCT/ US03/ 06806 WPLES The inventjon i s denpnstrated further by the
fol | owi K§T4ysttrksae diamig ttiaragetete FomMemaChemipl SOmpat s and per cent ages are

by wes ghhMminangy@iohacsm se i ndicated. Tenperatures are in degrees
Centi grade (CI:})I unl ess ot herwi se specified. The foll ow ng preparations and
-i ]

exanpl eEMGS £ RadacaPRX Rk BHe BUF are not intended to limit its

scope. Enlesse@ienwWisehindinegbedcape@inides used in the fol | owing exanpl es
wer e prepared bd)I/ synt hesi s using an autonmated synthesizer and were
purifi e51%§'y RydryBReeBpAGr esi s or HPLC. The fol | owi ng abbrevi ations have

t he meapagsi, s&iicyfcohdichBbamidelri s HO -
Tri séhydroxyrr,et hy{&am’ n(i)met hane- HCl(a 1Ox solution) from Bi oWwittaker, 10
Wal ké? stMY edimeiyyipremamiqeni n | ayer chr omat ogr aphy BSA - bovi ne serum

al bum nFmge 9N-@ViRiotAbRitbkrmbSigra Chem cal Conpany (St. Louis, M), or

Example 1

Conjugation and Release of a Molecular Tag

25 Figure 7A-B summarize the methodology for conjugation of molecular tag precursor to
an antibody or other binding compound with a free amino group, and the reaction of the resulting
conjugate with singlet oxygen to produce a sulfinic acid moiety as the released molecular tag.
Figure 8 A-J shows several molecular tag reagents, most of which utilize 5- or 6-
carboxyfluorescein (FAM) as starting material.

30

Example 2
Preparation of Pro2, Pro4, and Pro6 through Pro13
The scheme outlined in Figure 9A shows a five-step procedure for the preparation of the
carboxyfluorescein-derived molecular tag precursors, namely, Pro2, Pro4, Pro6, Pro7, Prog,
35 Pro9, Prol0, Proll, Pro12, and Pro13. The first step involves the reaction of a 5- or 6-FAM with
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| i ke reagent supplier. EDTA - ethylene diam ne tetra-acetate from Si gma
Chem cal Conpany 15 FAM - carboxyfl uorescein EMCS -

N E- mal eiwDdoapudyl oxy-succi ni m de ester EDC - PCT/US03/06806

1- Et hyl - 3- ( 3-di net hyl am nopropyl ) carbodiim de NHS - N hydroxysuccini m de
DCC - 1, 3-dicyl cohexyl carbodiimde 20 DVF - dinethylfornmam de Fnoc -

N (9- f | uohriydysrtihmigc@HR) ayd ),3 Bighphayltarbotinida@@) imDNFRekrage of a

Mol ecul ar Tag 25 Figure, 7A-B s ize the t.hodol , far conjugation of
ol ecul APTRIP R SHER S T SEHE WO B aR BT AR CesBhng wi ch a
free amanfidegéd@thoundal) dlrtdigerit@dcdriymnndl with &-duesnitiidyh pdoaetajepgaided tet h si ngl et
oxygen to duce sul fi.nic aci.d noiety.as.the rel eased l.ecul ar tag.

Fi gure §XW?’\{?8§¢8W§%§%%#BYM%I‘@E& Kis nPHéOI%E%BEW%? srf“‘acﬁego“ﬁﬁi%éh utilize 5-
or 6- 5cafd@stoblopione acidiimthé brabdncast tatthyliming RRiIBYL thakesullifg Pxtdogoide 2

Preparation of Pro2, Pro4, and Pr t hro rqo 13. The. schene outlined in

i ghre. SHTBOHLD 1o FUBedichp o EOte ol NS o At ATIoGRC R odes

car boxy fdodyathesicd sl well 5hot @BMMAEnd dg optaious dithihes. MEhgEliaynineRs giden Pr o4,

Pro6, Pro7, Pr .35 Pro9, Prol Praol -1, Prol 2, Prol 3. The first step

vl vediliret gg’éffi T rectgn 0681‘5%5‘3&%1#{"1%101%%1%@%%‘1‘6% ﬁ@}“eﬁéf?; US03/ 06806

N- hy dr oxystst@€ i1 Wittde the NiD)inesdnel indlicatedlinalyd i1l Byl d@rebedbifitid etecil ey in DMF to

gi ve .the correspondi ester, .which, was.then treate i.Lh vari ety of

i anithedreiSgp Shenral SaStyah diPie: X anpband e Shateiee B Roipound 1

W th N-slegibst abbebyih theakikoashaf the probilityhacdifisrenoiéypect ed i odoacet am de

derivative, which was not isolated but was further reacted with 3 5

mer capt opropionic acid in the presence of triethylamne. Finally, the

resul ti mgechideit hi oa®AM (conpolnd 2) was converted, as described above, to

its NHS ester. Th ri ous es noi eties were synthesized starting with

5- or 6- ?ﬁ{l@? and grfvﬁgf var I%:nggg)al am nes. The diamne is given HZN A X A

NH2 18 t herofti r st saaMi on ofnokputi € 9A. The regi oi sonmer of FAM and t he

chem cal tity fF&lﬁ Wi tz' i the diamne are indicated in the table bel ow
[ lar t S

e
for each %rf’gt he 1)6 precursors synthesized. Cearly, the
di am ne, P§o7can haveaAM w de CHOGELOA,GAH) ti onal fornms, as described above

in the diﬁr%yssi on 5(_)EfM\t/Ihe m%ﬁﬁ%@ﬁ%ﬁb‘éﬁ&iﬁc@ ecursor FAM X

Pro9 5-FAM 1,4-phenyl
20  Prol0 6-FAM C(CHs),
Proll 6-FAM no carbon
Prol2 6-FAM CH,OCH,CH,0CH,
Prol3 6-FAM CH,CH,0OCH,CH,OCH,CH,OCH,CH,

25 Synthesis of compound 1
To a stirred solution of 5- or 6-carboxyfluorescein (0.5 mmol) in dry DMF (5 mL) were

added N-hydroxysuccinimide (1.1 equiv.) and 1,3-dicylcohexylcarbodiimide (1.1 equiv.). After
about 10 minutes, a white solid (dicyclohexylurea) started forming. The reaction mixture was
stirred under nitrogen at room temperature overnight. TLC (9:1 CH,Cl,-MeOH) indicated
30 complete disappearance of the starting material.
The supernatant from the above mixture was added dropwise to a stirred solution of
diamine (2-5 equiv.) in DMF (10 mL). As evident from TLC (40:9:1 CH,Cl,-MeOH-H,0), the
reaction was complete instantaneously. The solvent was removed under reduced pressure. Flash

chromatography of the resulting residue on Iatrobeads silica provided the desired amine
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Pro2 5-FAM C(CH3)2 15 Pro4 5-FAM no carbon Pro6 5-FAM (CH2)9 Pro? 5- FAM
CH2OCH2CH20CH2 Pr o8 5- FAM CH2CH20OCH2CH, OCH2CH2OCH2CH2  Pr o9 5- FAM

1, 4- phenyWwO28/0Rwa? O 6- FAM C(CH3)2 Proll 6-FAM no carbon PCOABRIG0dSAM
CH2OCH2CH20CH2 Pr o013 6- FAM CH2CH2OCH2CH2OCH2CH2OCH2CH2 25 Synt hesi s of
compound 1 To a stirred solution of 5- or 6-carboxyfluorescein (0.5 nmol)

in dry R¥mpbandihln 589 yisldade NINM@&&MI‘ZQDMS@ A% of chmipo@li was)in and
1, 3-dicyl cohexyl c% r bodi 1 m de .1 equiv.). After about 10 mnutes, a white

solid (@#esembhER{hegssgpd €y e‘ed formng. The reaction mixture was stirred
under nisi#RGRHFdmpRAMRt enperature overnight. TLC (9:1 CH2C12- MeCH)

i ndi cated 30 corrplete di sappearance of the statl terial. The
super nat ant P&k AHee @ﬁﬁ?fé‘nﬁ&@%@n Yerg Seegnt lﬁbé]ﬂggg&%%@ﬂfaé’& sol uti on
(C)Z{-l ) C?.52 a&%@_ﬁlﬁ%@l ﬂﬁﬁéc\é’caﬂe (1.0 ). (T2 réﬁu)t}ng&ﬁxt&x\élwde Eﬁrrdcdraomofﬁl.téﬁl}(eﬁ@urg 1I

the react] C nt anequs & SO vent
was remyvidad Céﬁ‘ifj&iu“#oéc‘}’&%%t&al %2@19\,@.8:9# @ﬁ? 1@?@8% ?’ ??gle'tl *lr esul ting
resi due yRhedofbd. obeads silica provided the desired am ne 57 V\D 03/ 076649
PCT/ US03/ 06806 (conpound 1 n 58- 89% , DVBO- d6)
of conpound T %@VF FFaCté’@rS%l@%ﬁ@h‘YaWWef"‘r‘? ggﬁ&ﬁ@&“‘éﬁ%?@ﬂﬁ‘&i int hesi s of
CONPOUNheafiBpropBnio AkiA €3.4 €0 UThe rrﬁ))tut(e Qva3 sﬂiﬁ’ﬂdb} rowrtan@@qme Ifldnalglhty added dry

DMF (10 mL) and. 5 N-succini 1 1 e Th esul ting
mi xt ﬁ&elﬂmevaépf the sejv fuqda]bfﬁshtcs%féfsafe p %E/%F‘ h&ﬂ@é % 6%“

obt ai ne@-ihibhdid (cdBp&ind 20NN Tﬁ&)‘,ruﬁtﬁl\éﬁﬁ t@thoandiplvad as@lgneﬂfon tiiehe
reaction. The above reactio ution was then treated with triethylam ne
(1.2 eqﬁ??s\}s‘)f“é §(3W§éﬂ?@§§d{ﬂ onic acid (3.2 equiv.). The mixture was
stirred at roomtenperature overnight. 10 Renoval of the solvent under
reduced pr ssur% fol | oweg cromat ography afforded the f3-thioacid
( conpouRgLRGSIS G4 LER e cture of conpound 2 was assigned on
the i1basis ofrolatsﬁrrad\ﬂv&l()ﬁeﬂhé/mnodal\zﬁ&rﬁ&ﬁ))md By00h asios) ia tiryADMR (2 RLp4, and

I(DB ° 8 5t 2&%%9 abifi%{ ]g—lhyﬁrﬁq}gu%gmﬁléé 1. g gq%gv )Sa(l)lld Lf cylcoLexyE:arbodnmldg ?lcg 1(\80 mpound 2)

The mixture was stirred at room temperature under nitrogen for 24-48 h (until all of the starting

material had reacted). The reaction mixture was concentrated under reduced pressure and then
purified by flash chromatography to give the target molecule in 41-92% yield.
20

Preparation of Prol

The compounds of this reaction are shown in Figure 9B. To a stirred solution of 5-
iodoacetamidofluorescein (compound 4) (24 mg, 0.047 mmol) in dry DMF (2 mL) were added
triethylamine (8 uL, 0.057 mmol) and 3-mercaptopropionic acid (SpL, 0.057 mmol). The

25 i‘esulting solution was stirred at room temperature for 1.5 h. TLC (40:9:1 CH,Cl,-MeOH-H,0)
indicated completion of the reaction. Subsequently, N-hydroxysuccinimide (9 mg, 0.078 mmol)
and 1,3-dicylcohexylcarbodiimide (18 mg, 0.087 mmol) were added. The reaction mixture was
stirred at room temperature under nitrogen for 19 h at which time TLC showed complete
disappearance of the starting material. Removal of the solvent under reduced pressure and

30 subsequent flash chromatography using 25:1 and 15:1 CH,Cl,-MeOH as eluant afforded Prol
(23 mg, 83%).

Preparation of Pro3

The compounds of this reaction are shown in Figure 9C. To a stirred solution of 6-
35 iodoacetamidofluorescein (compound 5) (26 mg, 0.050 mmol) in dry DMF (2 mL) were added
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wer e added N-hydroxysuccinimde (1.5 equiv.) and

1, 3-di cyl cohexyl carbodiimde (1.5 equiv.). The mxture was stirred at room
t enper at LWe oandsi9 ni trogen for 24-48 h (until all of the ®Cartsosgssoérat eri al
had reacted). The reaction m xture was concentrated under reduced pressure

and then purified by flash chromatography to give the target nolecule in

41- 92% i@l Bmird Qs ELQP@J%&%MB Bé@&ptdg?@n&mmm B, 0057titha). r@ct i on are
shown in Figure 9

To a stirred solution of 5- oac uQr escei n
( conpouseildg solgonyas Wrgd 7t TARR ISP pr bR- (B¢ rfﬁ 9%&%&33}3’2)8{ ki 20)
triet hyﬁl@l@lt@@cogq%léﬁon Of e feabRRR Bu@@ﬂlegﬂmlﬁﬂﬂkﬁbﬁﬂlﬂﬂ (¢1 gl mboeSL, 0.057

nmol ) . 25 resulting solution was stirred at roomterrperaturefor 1.5 h.

TLC ( 4omgloljl a@ﬁzo}ﬂzzymwm@?dllmlﬁkcﬁl%%e@0%7dﬂﬁp%wewd6?d tHRE TR0t i on.
Su b S P{th.{ré/ waé\gtl%ég LA¥YA lt%ﬁ!efk‘ttﬂé Sletel Igtr@n 8- 1@ ?18&t {8Rh Yime @0d showed
m

cohexyl carbodi i wer e added. The reaction
m xt ur ecq}mete élﬁﬂpp?aé%w&?fth%)ﬁ?ﬁl’@%ﬁéfﬁaét B?Téo‘@h@i@lae ?ﬂl‘tefl‘b‘ﬁ’é?f rPQeediRICR WISt whi ch
time TLEGS \éﬁﬁnmkﬁBﬁaﬂﬁﬁ@%ﬁg ang andho: 1 bE,GL-#OHNG MBitQFdvaded Renpval of
t he solvent u reduced pressure and 30 suﬁsequent fl ash chromat ography
usi ng 2Brod (dhwe168%). CH2C12- MeOH as el uant afforded Prol (23 ng, 83%.
Preparation of Pro3 The conpounds of this reaction are shown in Figure 9C
To a stirred solution of 6 35 iodoacetam dofl uorescein (conmpound 5) (26 ny,
0. 0580 nitsparation of PseSDVF (2 nl) were added 58 WD 03/ 076649 PCT/ USO3/ 06806

tri et hypandoBBokdis bf thi 1O fod3rP bhowdRdlFida@®DC apt opr opi oni ¢ aci d (5L, 0.057
nmml ). The resulting solution was stirred at roomtenperature for 1.5 h.

TLC (40:9:1 CH2C12- MeOH H20) indicated conpletion of the reaction.

Subsequgntitelis oPbdiiKysucci ni m de (11 ng, 0.096 mol) and
1, 3-di cyT cohexyl car bodi i m de (

0. 087 .ol ) wer dde he reaction 5
m xture was $¢ppliesd sghutipnefm- @%@P”gﬁ’uﬂ‘é’rﬁﬁﬁ% £°°H1)PE’W61965 ﬁ&fl’&% (8,933- Hmﬁ’ﬁ) whi ch
time; L ﬁﬁ)@ﬁﬂgs r@%@&ﬁe@ﬁéﬁ%ﬁ%@mﬁ, @f108 Rencdf RH BiRGcFRp@pioglc. Renoval

of t e o) r reduced pressure and subsequent flash chromatography
usi ng 3@id(1@pd, R0 neHR CliR-rvelieg sdutisnyes stigrdey ragademmrygme forg days. 619 . 10

Pr epar a’rt@@#ooé 1 E’:ho y@}ﬁ_ﬁ'@qw&?ed émgféfxén Jt"i‘ﬁ’e%%c%n I%ré’ﬂﬁ&ﬁoh@io#l:' gure 9D.

Synt hesi's Irre ution o r ononet hyl Z | uorescein
( conpouwas eﬁ/)ipc(rzﬂted mrgi,er ©d@98é pressute) FinkBy, iflashovhyonmigergphy rtmylomg &:h 11

(11 et NYLAT MR akPasletuafl QiR . Rdla deollRbERPA PRI ARleA) c acid (10L, 0. 115

nmol ) . I'ng saolution s sti ‘enperature for 2 days.
TLC 2@0: 9: 1 CH2C12- MeOH H20) indicated conpletion of the reaction. The

reacti Ogvn%l%lsgtok Bls
To a solution of the acid (compound 7) (27 mg, 0.060 mmot) in dry DMF (2 mL) were
added N-hydroxysuccinimide (11 mg, 0.096 mmol) and 1,3-dicylcohexylcarbodiimide (20 mg,

0.097 mmol). The reaction mixture was stirred at room temperature under nitrogen for 2 days at
25 which time TLC (9:1 CH,Cl,-MeOH) showed complete disappearance of the starting material.
Removal of the solvent under reduced pressure and subsequent flash chromatography with 30:1

CH,Cl,-MeOH afforded Pro5 (24 mg, 73%).

Preparation of Prol4

30 The compounds of this reaction are shown in Figure 9E.

Synthesis of compound 9

To 5-aminoacetamidofluorescein (compound 8) (49 mg, 0.121 mmol) were sequentially

added dry DMF (4 mL) and N-succinimidy] iodoacetate (52 mg, 0.184). A clear solution
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was evapor ated under reduced pressure. Finally, flash chromatography
enploying 30:1 and 25:1 CH2Cl12- MeOH as el uant provided the O-thioacid
(conpoundw®)3p2s49g, 66% . 20 Synthesis of Pro5 To a sol utrcaruses/odashe aci d
(conpound 7) (27 ng, 0.060 mol) in dry DM (2 nmL) were added

N- hydroxysuccinimde (11 ng, 0.096 nmol) and 1, 3-di cyl cohexyl carbodii m de
(20 ny, resQitddArhd TNOIJ0:9: THEL, Cle MHIOEHH, D) indictted complestdisaparaate af derstaitngper at ur e
under nitrogen for 2 days at 25 which time TLC (9:1 CH2C12- MeOH) showed
conpl et 88 ppear ance of the starting material. Renoval of the sol vent
under reducedhpiRssttaioaRelussbsaqanteatt dah trikyRifaied@0 ARNY216i ifo]B0: 1
CH2C12- MeOH af f orded Pro5 é24 ng, 73% . Preparation of Pro 14 30 The
conpoun@ed Zmercapteprpriane rah 3Rk GHdRmelh Hiegemking mixturgys pagsddorgrh. conpound 9
To 5- ampRP3GRLARL A HHIESE IR HreQIRAYMAve] by (49 MEbmathbaledhy (Y Jo: Wer e
sequenti al | added dry DVF (4 nL) and N-succinimdyl 1odoacetate (52 ng,
0.184) . amd bflx beH-EoMgPHns elantvagygl? Biteeust (m%sb@ﬂéé%e@%)egm ted and TLC

(40:9:1 g&g&% 2 iapdi &pﬁp@g@ L5 rance of the starting
nateriaf. T e%gﬁ%éghﬁ%%%??gﬁhggﬁﬁﬁﬁon was ?%g%ﬁ%?ggFQ% with triethyl am ne
(30 gL, 0.215 nmmol) and 3-nercaptopropionic acid (30gL, 0.344 mmol). The
resul ti g xdtMbRiyas stirred for 2 h. 5 Renoval of the solvent under
reduced pressure followed by flash chronatography using 20:1 and 15:1
CH2C12- MeOH de astingeshfolugany ef eompoursl-% (B2 sgch-of @wﬁﬂb@m&) (qmb) Hge adipdy . The

struct uwyd?ﬁzéugHMe (V&% mﬁi@r_n%l)taﬂ@ 1,@-@&5@0&;}( 1@%11@13@60(1%; 0.0MS0O- d6) .
Synthesis ‘of Pro 14 10 To a stirred sol ution o? conpound. 9 (22 ng, 0.04
mol ) i mely Thrrespliiingnofutioe mes sierd @t ToRmASrEReERYS trder RITREALOTIOW 4 Po. 078 ol )
and 1, 3-li cybiQREXMGRE Bkt ACm el fediBod pResBfSand D ediduc LI fiE €S Idsh NY

solution was stirred at roomtenperature under njtrogen for about 24 h.
The r eackopatogRRpUFESRAY 286 Ak ARGk drWhtseciuapda gve BroidsSmee’%nd t he
resigqge purified by flash chronmatography using 30:1 and 20:1 CH2C12- MeCH
as eluant to give Prold (18 ng, 709 . 15 Synthesis of Pro 15, Pro20, Pro22,
rpees o Diorl dgpd). BroReBePiod?  produci ng NHS esters of nol ecul ar tags
Pro 15, Pro2@pe Bnflds schailéh 16F R6&cRz NER QW dfthotdcalF @8s Peb19, Plo2o,respect i vel y.
Al'l of the reagent and reaction conditjions are conventional in the art and
pr oceed 284 Riop&rp ghoya ip Rigures 4 Filgrweeivelyr Al thepenpent apgyeaction conditions

are conventional in the art and proceed similarly as the reactions described above.

20
Example 3

Characterization of Cell Surface Receptor Binding

Using a Protein-Molecular Tag Conjugate

To demonstrate that the amount of probe tag released is related to total number of
25 receptors in the cell sample, a ligand-receptor assay like that described in Section II above was
carried out by adding a fixed amount (about 55 nM) protein probe (TNF-tag) added to samples
containing increasing numbers of target cells (U937 cells) that respond to TNF. In each sample,
the probe was incubated with the cells for 60 minutes, then the sample irradiated at 640-700 nm
to release bound etags. The sample was separated by capillary electrophoresis, and the amount of
30 released probe from each sample quantitated as area under the curve. In this, and the assays
described below, the cells were initially modified to contain a cell-surface sensitizer agent.
The results are plotted in Fig. 17, which shows the detected level of a molecular tag,
expressed as RFU (relative fluorescence units), plotted as a function of numbers of sample cells.
As seen, there is a linear relationship between number of cells (and therefore, number of cell

35 receptor) and the total number of probes bound, as evidence by released tags, below receptor
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Exanpl e 3 Characterization of Cell Surface Receptor Binding Using a

Pr ot ei n- Mol ecul ar Tag Conjugate To denonstrate that the anount of probe tag
rel eased wo ispb@ied to total nunber of 25 receptors in theczaishi/esnpl e, a

| i gand-receptor assay |like that described in Section Il above was carried
out by adding a fixed anount (about 55 nM protein probe (TNF-tag) added to
sanpl eSsaﬂﬁ&[&lambﬂglgitlib&bﬁﬁﬁﬁrd%@n ofidded probd, aﬁcatthgﬁﬁmm bf &1l l13F7mple) ths) t hat

respond to TNF. each s robe ted the cells for
60 ni nu?@%"’“’t‘ﬁ%ﬂum &0 rﬁfﬁBﬁgy ReF F%\lqﬁag?% e g/ai? g rfagtase bound

et ags. ai?zentsgerm:ﬂ& mmtl&ﬁﬂxaﬁr&]tt@d 1sbs¢nsttﬁspltd> hafey a@B@DIOOGBd&pﬂOESQJCE and the
amount of 30 .rel eas robe from eac itated.as area.under the
curve. In thf*decegiy Hg‘t“ﬁlg' %@Bﬂl?gmnc?ég&]rs? ﬁeeng%e Oréaﬁ%e %g}f e TEE Y i al | y
rr})di f3 gﬁicctrﬁpedevd hdingstelih whidh bvesn ﬁngSdoﬁ*rlpEtgﬁ witlyeaive profdiefor bmdu:ng & are
plotted in Fi e detected | e ecul.ar tag,

expr ess@Eﬁeé%equFU’ %@@Taéﬁt%g‘e%og%@ggé%@e a5y 458 Coﬂﬁh%fflgﬁng i Ef'fiﬁlnctl on of

nu ger Sm?ﬁbe‘ﬁﬁfﬂir@eﬂt?h? ﬁells o/59-foeRcest BIthaﬁ}fd 'BNB ahd imeﬁﬁsnrgeioaédn’mzttﬁ)lgs pfhbet Weeln
nunmber of cells. (an tere re, . nur of ce 5 ept or t.he tota
number Wﬁ’i’%‘fﬁ’&?ﬁ t&saﬂauga%ts ?/Plﬂfalﬂg:gg g%/AFIéqWegé‘s"é]ﬁzlf‘tﬁgg& (geiﬁng%ﬁ/e 8‘3& 60 WO
03/ 8766fhaip8ﬁ5'£ buﬁgﬁbbﬁﬁﬁﬁﬁldlr@?}uw& Ak htt 4KnoBinag at dermimed @otrthd Jimsnmo]tn added

pr o a he. nunber S in r.o of

rec egq oPgtgi)E‘PaB%F‘frv?:’é‘ﬁm?)leze‘g@t%ﬁe??ialrfgﬁrenn%ésoal'ballltﬁ610[ GCERYOsS r?glg ?Ighskjen advant age
of the ivnuﬁrttrédansfohﬁtefrdmtﬂigow is sensitive to as few as 200- 300
receptors/cell. A receptor nsj t deter in

accor dance wPtHHHASER %Sri’?m?ﬁoutbt?%iegsuéerg %??ﬂé@% %dt pmbee[foﬁrcljyﬁFn whi ch
proteini Bélﬁb&“h@&@iﬂ%hﬁ&seﬂbdiiiFﬁl@tlBB&hpw@tcﬂbuﬂatéd)nunhheﬂdﬁrag:ptom/ceﬂabcglehalﬁel ls. To
illustrate thij t e a ndc ng fixed
nunber s&’ﬁt Ca‘ﬁcét,'agegﬁ’ﬁghggp ’E?é‘?pltogs °%U§§T¥ht amﬁ%@ég}sﬂ%&“ nati v aE K ﬁ@ébmddl g

i ncr eastogorestent rati ons of  TNF-nol ecul ar tag conj ugate The pI ot in Fig.
18A shows a aI cul. atg Kd hdeterm?q dbfro tthe Qt?hﬁro 9 tco

recept or - bi ndF MEREEY Boove. dhessayicanalfg bepised o examinRhg R 04 *HS 98 raxi num
10 of t hembiuik, @g Qihfbw‘t&hd‘bitﬁdﬁiﬁ df‘;;&delh@rdbatoetsnaieptbef"ﬁnmw is illsstatmdlby alx103
receptors/cell Si st h uI ts.f f simlar
assay waEdy c‘&r‘Y}Fce‘c? 56 2y 5@% ﬁ q%é‘ Ko n%ixe g’L he prof %rtctréll‘mﬁgi% %fAf rom THP-
1 cell SINThﬂoléce&utatgeonjmg’aes(emled) danid eEatg;fuib&Bsmgdmwna ocfadtto/dmeds anunber of
receptors/c f. . that c fr NF rege U937

cel Igé &?{EP% %dmalgg(gbhﬁte Ib"é“tﬂ {g O?mjeﬁ\zilgl Parmﬁlhe 5P e‘f %@gg Cell s,

ment i onedt alerd TNFelispRea Yalf thie batsiorNIepralsed at aadde&amcereratibteofazboduw(y of test
conmpoun to nodul ate, e.g., inhibit the binding of protein probe to its

receptor."This assay is illustrated by a study in which a fixed nunber of
U937 cells (To)derﬂt&th)ratw&s ab\thvyedpwifdﬂm naulﬁlilmd reactivme with diffecmt wbbesTNF- nol ecul ar

tag Conjd{%gren cegl%gm?:s Bro ein pro es ?orth\ﬁ?fand %H48€§écp edapl’rr(l))[%plé %erg dcﬂ:%tté &&n -ol}\g: (as a

25  plurality of different T cells, B cells, monocytes, epithelial cells, and carcinoma cells, as indicated

in Fig. 20. For each cell type, the released molecular tags for both probes were analyzed in a

single separation format, and the peak areas compared, with the results shown in Fig. 20. As

seen, the CD40L probe showed high relative binding levels in Raji, A431, and SKBR3 cells; the

TNF probe showed dominant relative binding in many other cells, and a few cells showed low
30 levels of both receptors.

It will be appreciated that assays of the type described above can be carried out in
singleplex form, where each sample contains a different concentration of reagents, and each
probe (which may be identical in all sample) is individually separated, detected, and quantitated.
Alternatively, each of the different sample may contain a protein probe with a different etag,

35 allowing the released tags from all of the samples to be separated and quantitated in a single
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20 conpetitive inhibitor). The plot shown in Fig. 19, and particularly the
expanded i nset plot, shows that unlabel ed TNF di splaces half the bound TNF
probe at W oadt®d concentrati on of about 870 nM To denpoRETABIFGShE
ability to performnultiplexed reactions with different probes in

different cell lines, protein probes for TNF and CD40OL secreted proteins

wer e addedrobRoreasiedimdormdh THeldtat igpyoacH provifidsenémterndl costtd] $or viiatiehd ia,
nonocytes, epitheJjal cells, and carcinoma cells, as indicated in Fig. 20.
For eacfegepyery sedetection fleient¥ed ol ecul ar tags for both probes were

anal yzed in @he stthed B s&LRRE &ridesctig b @t hundrd réddgtopeel, aad giass «depar ed, with
the results sho in Fig. 20. As een, the CD40 r obe, showed hi.gh
rel ati véﬁsmnﬁ?j‘i‘ﬂﬁt\éqp@(}% rggqur%quaqre. method 2 °§F{§f—4§s 'E;‘Eﬁp?aé%eém\é\ﬁm?ﬂ% pr obe
showes! gnaing affinity,etigtreMeved} Mede BGft ik toaR)pratdeoragl.l s, and a few cells

ted that assays

showed Iow 30 levels of both receptors, It wll be ecCi

of the type &de&&wdisisdaboys %nﬁtgﬂgﬁé&é& ?antﬁa Wreimﬁnggglﬁ%ﬁ@qu%it form where
each sapphRus@ThAhasHlilid hedednt, ceQReaRntd @linteht, te biiageitssecerd- each probe
(which may be identical in all_sa Iez i S jﬁgdi Viﬂddéigl'L%ﬁaze aFat ?ﬂ det ect ed,
and quaRforiRigeRd o U&TEEPIYE gy SFYSUITRETRCHOT NRe FtRed U %dﬁﬁ BSfad contain a
p:; ot ﬁi N adf le@B?Wlﬂl.ch B%@fs@itiréﬁrcelm(ljﬂﬂiag@g a Sirfaat %eﬁw'(’;tﬁ'gﬁz et cfeﬁ|b|€3ﬁl$@dpﬁo&a@ﬁ f/rom al |
of the samples to be se ated .and gquantij.tated in ingle..6 03/ 076649
e (o HFoeast TR meIsCHEs BeYLS it barrup i eomatiads B B S Ah or ovi des
an i nt egRakteStAipAld birdingta tHeaddeMBS fdr Bxanipdd af peOOf@IdYugadistotkey probiamto

ef fici encg. The thocl IBé‘ sensi ti.ﬁﬁ.‘f ch deie%ti r}% a few hundred

r ecept o8¢ & equppound,eppable, alntertprineyith ligpndacaeptor BMdmE, 100, 000 r ecept or s/ or
more. The merhoth Allmeradsan Ay isthepbsendef esttompbunds wiiere ndiigrdang affinity,
with rel ati.vel%‘o ittle shiftngu to thef reseﬂce of ta%s. db\squi cated
above, PRETHIPPRHLFOTS S KEERIqryA 8‘3’6‘?%‘8“?% P REHIC PSS T AT PSSt est
Epnggynd@%lfagfaguhgiiﬁp@gd&iéﬁmﬂﬁegarﬁmdﬂﬂ_ fqafc?laeb@rlg. , enhance or i nhi bi ][I thef

i nding of an secreted- protein ligand to its receptor ... cell-surface
recept or . Th@’ﬁﬁt%@d&%ﬁrgﬁtﬂ&rf S«?ge “ﬁ“ﬁ’ixﬁi‘.m%ﬂ%“%%O@dﬁégw\%ﬁggﬁyshom a
target epbko d2Hrdrayt, Agindicatdd.§l When frewmpebe ididRyv 4ddad, pesba biading tdthe a protein 10
| i gand 124. The purpose of the. gssay i o test. a urality of ¢ ounds
for theffeRBiTPLYT 1 bl?ﬁteé{her ﬁ@ﬁ%%%’ﬁ’@fe{)‘% ’PFPgeB{‘EBg Bﬁ?h’a f“ﬁ"&WF éoqcﬁ%trar é%ept or,
for exagphbe A8 tpaEdmpdinda it tigrethtiscatiaitiys qitingwafortthe refdptod. a conpound

capahle of interferi wi th ligand:-receptor .binding. Fi 1A d 1l ustrates

t he gésay in %@egﬁg‘g%ﬂ@dﬁm{’é‘gﬁmg%ﬁ%ﬁﬂaaéf?pl%%?'em%i lﬂlafoﬁge'ﬁlfaée{lomﬁ#ot ein
probe 126 ehéh rhiksd Wil & pifforent @it dorsptasd oeitt a diffedeaicenepeaiohiofthe kavgetesy e

rel eased probe tags, .15 h tag .,128,..Jn proportio 0.t he anmount of

pr obe bBQ‘H@m‘ﬁﬁn‘%ﬁ’@Pm}’iﬁlféHﬁ%ﬁ?a ?e}@é'flfhf'ﬁen %[1”‘4) o {P'é%f’ 1|t1°rv‘§ gt‘rﬁ‘? xed wWith a

t est comnpanpdndaéhvidd redetitmsy the Biattibntniixiues eptcombihd@andake ¢ondbiredtedabsedNhen
protein probe is no dded r obe. bi ndi n 0 recept or, nmay .be

Phin bi ¢ e B i Bl e Bl R bk SR e SRR |

concent atetedi®st compound, the relative effect of each of a plurality of such compounds on ligand-

receptor binding can be determined from a single electropherogram. Where each sample contains
a different concentration of the same test compound, the relative binding affinity and range of
effective compound concentrations can be determined from a single electropherogram.

The assay methods above are useful in identifying orphan secreted protein that bind to

30 target receptors, the nature of the cells containing target receptors, the binding affinity of the

protein for its receptor, and compounds that may modulate ligand-receptor binding.

Ultimately, to deconvolve an orphan secreted protein, it is important to identify the
receptor(s) to which the orphan protein binds. In accordance with one aspect of the invention,

this can be done by adapting the assay and reagents to isolating cell-bound receptors, as a
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of probe and test conmpound, and the relative affinities of the two for the
receptor. 20 In a preferred enbodi nent, a plurality of cell sanples, e.g.,
in a mcreDisnsep ate format, are each mxed with a diff@ceniSoy/emsoe
compound or with a different concentration of the sanme test conmpound, and
the probe added to each sanple has a different etag noiety. Follow ng the
bi ndi ng =uessa} eaymyerdrapalytingths pritohey andactcidoaquehoct and @Binatedy identifyinedie and t he
conbi nedr\?\ﬁg) ased etags then separated and detected in a single-separation
f or mat re each sanple contains a 25 different test conpound, the
relative eff eWithoffereme o ik 2243220, dielme}hordﬁmhzas heltsmln’qnbmdeemdedtuﬁgnald-
receptor ter ned fro e ram Were
each sarrr)Pgﬁl'1g()ol{rllttg %ﬁlﬁf;&c&%o éurlcentS rec?}aﬁ%rgl}l 1rll‘?s fﬁaglyg‘gﬁ@ §11 conpound,
t he rél atrptem olﬁmbmiq:sngPraﬂefab}yl dogll hmdng afagbr}ngh suﬁ”io‘eeleﬁmtyefreommu rg., over

concentr n e ed.fro c I The assay
net hods g‘%g\g/)cgﬁ §arn:bed(§)e§1 4. :allr:[]holugh Sha Cﬂtlccg ﬁdeélhﬁ? gg ‘5#%1%3 ﬂblzhaé? bi nd
to 30 tmxgdis seeeptitraprottin@rabatl 3¢ kavoiy atsbiectejae!tzi@nmeﬂytla(s Hhleg td the get
compound2ef Rl el Pt Y R bE BaisBor ABrhiidR: Pl g e
deconvol gestlalysiog ginditioss egebgthe pdditied ofa nloh-mns: detﬁp@nt, amming tb teovin 1wng he

r ecept,or han pr ot

asp eg {O §()t 'Sergsi t%g%hze}}ﬁe et |t95r lr(lzgln lF YRy r%ne S[hgdr ﬁ‘f“feﬂtgre ?‘nsgs %%rm%fﬁ/ and

r eagent ge¢eptor sahpddxi 139 (IEig! 328D asipeait afeltae:pl‘i bese. as a 62 V\D 03/ 076649

PCT/ US03/ 068 S anal t he m no acid
sequence and uetlﬁr%%?se oWﬁ/a eeﬁt?)g‘?r ]?rﬁlsem? e%%E%%r r@%@?é’ﬂ‘ge to Fig.
22A- 22C,sutfhee bnmdrwdbqaltelsi suzlea:s amelbddsestlmﬂpehﬁ«‘/@abﬂﬂhe pndbmtag i &dndiesed iabove, to
have sur 33 t..bi.nd eC|f|caIIyto
the orp ﬂl?}l%ngtrﬁ%%gflﬁr %?Orﬁaﬁ%ap% 14’6‘%%&%} Fer ab ye %}e 8‘21‘ Ihﬁ’g\rﬁcﬁ}%& r? airly high
surf dé e cdepbki pltafwaskiog e pasiclebedio, remanennbdind @@feciel, the cavaptbrecan dent i f i ed,

al t houg h | fi.8 i ndi cated at 132, are
i xed, gg%%%% f\:‘/r{)arﬁ tﬂ%%%]hcﬂlfp 61‘%?1&]?%{ gle%v(iiné}é ker orn%re%era’bléfr g)(f:?xga Sing g% moi ety 136
li nked tcomples to &}al‘totﬁimndaimhcﬁf@hvmforaaledaes&aplex yacd@ydmag tolkeawrainktodsi nkage.
After bindin ent SI ng._.condi tions, e g.,
by the addit ?fglﬁqugﬁte(&%ceﬁto%% Itlorv@gfi ﬁg‘mlﬁe(? gy cg)(r:lg OI‘ a)fme i(tgat ﬁ;]aylmcitidﬁ

proc edur(B@ntl@ asiglaniidis, £ prétease éleaute@r, tnyptlct digest ezhth 1dvanﬁ¢aaaeoftﬁ'&ﬂlgest r eat ment
rel eagge B r f . the cell

| ysars, TR0 by bREEREAERTR Bt il oo 0 B0 e, a
particl @ldge@bhhaw tegletesroing ald:elnibqund)samn hrbmheeéivlt}shls mformation, iitheegtibes 142

speci fi dig affinity
chr onmat %Sggﬁiﬂé%%%&g?}e 2{;:1? ?I\E/celfs%ggrggfé% t&L Zﬁuggl?ergllelofglgs °r%§“8é‘"% eg?d- probe 15
conpl ex prof¢iner washing the parti cI e bed to renmove unbound material, the
receptor can be released fromthe solid support, either by cleaving the

|l i nker, or preferably, by exposing the conplex to salt or pH conditions
effeébive to break the conplex, according to known nethods. The isol ated
receptor may now be identified by conventional nethods that may include
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(1) amno acid analysis, (ii) protease digest, e.g., tryptic digest, with
identification of the digest 20 particles, e.g., by mass spectroscopy, to
det er m newproBfmieyy sequence, and (iii) SDS gel el ectrophor @sirasodoases er m ne
subunit conposition and size. Wth this information, it nay be possible to
deduce the role or class of the receptor, and thus the role or class of the
secr et eWHAT B @ AMEDBIS3 WO 03/ 076649 PCT/ US03/ 06806 WHAT IS CLAIMED | S:

1. A nethod for determ ning the presence or absence of one or nore

menbr ane- associ ated analytes, the nethod conprising the steps of 5

provi di hg a Aemshddifaetettmiamidt presaimeanabsemaof o1sion gioteTacrahvancassorgied
menbrane-1 sstﬁci a@e&j Oan%ls%t SesteBrc())fvi di ng one or nore binding conpounds,
such t hAE R RePe™ P YOGt 8 Se “one bl ndi ng conpound specific for each of the
one ar nore pendingneeaicadicateé theabahy t@sprisagdle dok ndinerg meodrapound havi ng one
or nore rml.agecul ) t ags, each nol ecul ar tag being attached by a cl eavable 10
| i nkage®S¥MF AV ecul ar tags of each bindi ng conpound bei ng

di sti ngui shapbeidfngent tiose bnfling eategopnds heh thai thelie ipt eshpoebiddiby one or nore
physi cal and/ pr optical .characteristics; ¢ . Nl itizer-treated
mermbr an® HE" fﬁ’s"lgf t?r?r 8"}%"53‘8#’ n%?rr?&?rﬁge%lgrﬁﬁ%gsﬁ@éa%s%ggl ?’g : g’?ﬁ&f% one or

nmor e mectiippnat s Hpohatdadora neleytlestagsielah tiolrulamiag tengatteched biea clfavable

menby aneg-assocj at ed. anal .yt e.a lex is ed . he spigh

e rrb{(gn k3% gl %‘? &g leﬁﬂ%rl tj%%seo £ eafg%g}r%ﬂlgé:o%%%@ %gﬁg %llréjrtgjt(%)éﬁ%%lsepem ot A erefor :
act i vat éwegy dthe bsdingicbing@mnd by et @dnareptysiaslend/or dphied! claamacteeisiiose species i s
produced that .cleayes the cleavabl ' e - Dl .Q.Si ounds

form ng suchcoé%brlr%n%ﬁqeé%ls tlﬁ%t&r e?rtg(?{rélgﬁl rglrlé ggesplg%lgyrag?lg%@%; an separati ng
and i desetifiyforghetdne or mbre amedramelassocihtad arttafiges sbeh thdién bhepresmeaefiee physi cal 20
characteristics to. determn . h s | al.gdi.anal ytes
in the %‘Sﬁ‘%‘ia%‘?'ass%a" aélglxié}aﬁgﬁlﬁé? lsgﬁlg?e%bfm\%hg?%?ﬁ@%gﬁ ° gs'?icgﬁ%?atns gtp?ar ating

i ncl 1deandd endingpinpoetd spedifiothersiopar at i ng sai d rel eased nol ecul ar tags, and

wherein each_of said nol r 4 el ' e range of
from50 to 1 atalgltﬁeosr?rslsilt%%%é&ééd lﬁﬁ%rgrr%t% ﬂ%&%a%gﬁasﬁéﬁl%q&mﬂgégkﬁmggi d

sensi t i zlesves the ake@abivdinkazanéthe binding hatmsedsiotmingsuch toreeresd that moteawler  wher ei n
sai d ac{ai Ve s %gédegn(f s singlet oxygen, and wherein each of said nol ecular
tags at e 541°d bi ndi ng conpounds are selected froma group defined
by the f or nmedparati®and identifying the released molecular tags by the one or more physical

20 characteristics to determine the one or more membrane-associated analytes in the sample.

2. The method of claim 1 wherein said step of separating includes electrophoretically
separating said released molecular tags, and wherein each of said molecular tags has a molecular
weight in the range of from 50 to 1500 daltons.

25
3. The method of claim 2 wherein said sensitizer-treated membrane is a photosensitizer-
treated membrane, wherein said active species is singlet oxygen, and wherein each of said
molecular tags attached to said binding compounds are selected from a group defined by the
formula:

30

-L-(M,D)

wherein:
L is a cleavable linkage;
35 D is a detection moiety; and
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-L-(MD) wherein: L is a cleavable linkage; 35 Dis a detection noiety;
and 64 WD 03/076649 PCT/ US03/06806 Mis a bond or a water soluble organic
conpound wongioziskng of from 1l to 100 at ons, not i ncl udi ngPlydrsosyedsps t hat
are selected fromthe group consisting of carbon, oxygen, nitrogen,
phosphorus, boron, and sulfur. 5 4. The nmethod of claim3 wherein Dis a

fl uorescent @begbendorah0rBgesk 6rghrab&mpotid @asistdlget fromdhe nd0cadmd, adtel . 5.
The met hod _of claim4 wheregi one of

n is a polyner. selecgted from.an
pol yet hiFleding Bysjrogeny thytare Sﬁ@?%gﬁP ?}H&@p&\p’?s@s@%g %gbroflnoé‘%’ ?enp%%(y’%%t hanes,
pol yam hoRR! peset, banamdes, 10 pol ysul f oxi des, pol yphosphonates, and
bl ock copol yners thereof. 6. The nmethod of claim5 wherein Dis a
fluorescein. 7. The nethod of claim®6 wherein said fluorescein is selected
fromihg gropp G&AS Stclaitd 3 MherelD Ba faRebs@ntiabdh@hfdmogerdsbdlor ab- and
6- car boxy-4, 7-di chl or of | uorescein, 2',7'-dinmethoxy-5- and 6-
car boxy@etrechenieal §98)f | uor escein, 2', 7' - di met hoxy-4', 5' - di chl oro-5- and
6- car boxyfl uorescein, 2',7'-dinethoxy-4',5" -dichloro-5- and
6- car boxy-4, 7-di chl orof l ugrescein, 1',2',7' 8 -dibenzo-5:= an
6- car boXy- 4, Fosgmethedefetan Srdeiea M is ﬁpqlﬁn?r?el?cgeq BHERZGS 3ff,’q§9'eg§fschl or o- 5-
and 6- Ca8RAN%Ys; Polfpepdics i1igbAtdnades 5o Biuftthares, folyahicds) milyeuSonaaitds,
6- car boxy-4 71dichForoquoresc % ,,and 2' 4 5 7" 20 tetrachl oro-5- and
6- caﬂ‘bok‘g}ysﬂﬂf‘?@éﬁscﬂ’ﬂlmhﬁmhweés%gi {EP.Ck ePPOWETSHTHdd of claim 3 wherein L is
selected fromthe group consisting of olefins, thioethers, selenoethers,
t hi azol es, oxazol es, and im dazales._ 25 9. The nmethod in accordance with
claims & 2, I'emgthodof claim$ whepengD i§aflMOrescslhi 4 one or more bi ndi ng
conpounds are a plurality of binding conpounds in the range of from2 to
50. 10. The nethod of claim9 wherejin each of id binding conpounds is an
ant i body- bi n@h%’&etgﬁ‘g?lﬁﬁ {ivgreinygidiuoreggem lﬁﬁ?l?{%% ééj)qfn @F gﬁoﬁ@nﬁr’% eo:%n sai d
Oneh@sd ﬂ?a{nﬁ |6mabb%kﬁﬁiore@$bﬁ{, acarﬁrsz@fﬁoﬁwﬁsdichmrmfe@@ﬁm QEI'-Hmaelﬂ’mby—]lcSi 4 6-12. The
met hod of claim 11 wherein sajd.st of .separating and identifying include
forningCMQ%WéHL@FggﬁgUHW€PBQiZﬁ?@ﬁﬁ fgﬂ*gaiﬁo%fm@%ﬁﬁﬂpgﬁgggﬁﬁ%hngecular
tags fopisdighetiony-UTRticRIBRKS- 2666 Wb Q3L )T-6GHBrdRGTk4ISA 31 0686l ibetidr-5-A

?rg%?ZIntérlgdo6rlchggxygl?}—c%Eh%rghQ(%es%Qn?, 1535,3/-5’83_%53%112%[4"?@(1310 ?(%8—59;nd%rjcearb%§(y—g9 re

dichlorofluorescein, 2',7'-dichloro-5- and 6-carboxy-4,7-dichlorofluorescein, and 2',4',5',7'-

20 tetrachloro-5- and 6-carboxy-4,7-dichlorofluorescein.

3. The method of claim 3 wherein L is selected from the group consisting of olefins,

thioethers, selenoethers, thiazoles, oxazoles, and imidazoles.

25 9. The method in accordance with claims 1, 2, 3,4, 5, 6, 7, or 8 wherein said one or more

binding compounds are a plurality of binding compounds in the range of from 2 to 50.

10. The method of claim 9 wherein each of said binding compounds is an antibody binding
composition.

30
1. The method of claim 9 wherein said one or more physical characteristics is

electrophoretic mobility.

12. The method of claim 11 wherein said step of separating and identifying include forming

35 an electropherogram in which each of said released molecular tags forms a distinct peak.
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associ ated anal ytes, the conposition conprising: a sensitizer-treated

menbr ane contai ning one or nore nenbrane-associ ated anal ytes; 5 and one or
nor e bi nawog3oomspbunds, such that there is at | east one bipadiusgs/e@npound
specific for each of the one or nore nmenbrane-associ ated anal ytes, each

bi ndi ng conpound having one or nore nol ecul ar tags, each nol ecul ar tag
being attached by a cleavable |Iinkage, and the nolecular tags of each

bi ndi ng. conpound bej ng dj sti,n_%gi shable fr mthoise of ever%/ 10 ot her binding
conpountf-by 61F8MBsIH %r‘!ﬁﬁ%’in; IERERPPRSE OBFIFIES P YIS F HRTEPTRT T

I'Cs; wherein at
| east opgodtdiinfigies MERRHPELIRIn dobi@rigthgir al ity is specifically bound to at

| east one nenbrane-associ ated anal yte. 14. Thegg}orrgosi t.itog o{ ec_I aim13
wher ei n sai d@ %eé‘ﬁgiieﬁtrfﬁ?-lf‘l?ré]%ﬁa’éeocoﬁjé‘}%?gé’ﬁg%%wﬁme Lo 43 e 9y £ ace
menbrang,ghavi ng photosensitizers attached, the photosensitizers each having
a lipophilic noiety for anchorj nsg‘ t he }ti)hot osen%i tibze(%ns i n th% cell surface
menbr ane.  159MCTH@OEGHRBRT BRI LFILRA, tHese RABEET AR WG e P or &

menbr ang;.g$is @¢ leah@d 1R A ¥Bse nRi®rasehRedifel inagtesfdach ghdingconposidst i ng of
GPCRs. 20 16. The co ositionaar% cl aim 13 wherei.n [ r. more binding

A ai d. one, ol
c ompounBRYing:RaR o BeFRFIleRar tags, sAth Il e H AR bt tt@‘&?‘?ﬁ%%iaﬂeﬂ‘f‘?&e%’?ﬂfag‘?’he
conposi tidoRe MbleSllitdds dBeabhBih@ing cGapoin@bdindiidnghiktatiefgncihogpaseteron is a
nonocl onal = 25 anti bod% or a pol §C| onlal d/antib%d}{ C(%%%%)Si-ti on. 18. The
conpHi pihesrPindingsoaperyidivy ops o thgre physicgland/proptipy Chygpelqisligh o oi n sai d one or
nore  bi ndi ngL&ERRAOMLE Snd Hndngdorpatrdtof efphaditgiskpaitically oumnpaumnttssti n t he
range of from2 to 50 and, wherein said one or nore physical
char act &pg R¢myaneragsogipted ehalfifior eti ¢ nobi lity. 30 19. The conposition of
claim 18 wherein said nolecular tags released fromdifferent said binding

conpounds form di stinct aks_ in an el ectropherogra 20. A kit for

det er ni hfng LATCPPELHR Cgil‘mjlf)g’g‘ﬁr&]é‘ e S?fﬁ]élz%F eﬁtgggle%%? (éor?lé)-ng%ssaocgﬁat ed 35
anal y4 egurfalebRekibhndIORRE ipBdto@hsiRrs\ ¥ @dd, dheaheHsdr&TitddSOsh BE&RG lipaphilipophi | i ¢
phot osensitizer for generating a ﬁlhﬁ?t ogen? tizer-treated nmenbrane having
one or HOKE REMSRAUME! PRSP e SSREBRE " 6r nor e bi ndi ng

conpounds, such that there is at |east one binding conpound specific for

each of the gne or nore nbr ane- associ at ed anal ytes, eac i.ndi ng conpound
5 havi néS-oneTg‘? CWP\%“\"%‘]’%‘E"I}H‘&?W?‘ﬁrﬁgl,Salé88?1“%‘?%Bﬁ%é?an?%sﬁo%%?&;agngg{e? ached by a

cl eavabh® shiestkbfaen theRebup benstaheeAGBIRst ags of each bindi ng conmpound bei ng
di st iz(?gui shabl e fromthose of every

16. The composition of claim 13 wherein said one or more binding compounds each

comprises an antibody binding composition.

17. The composition of claim 16 wherein said antibody binding composition is a monoclonal

25 antibody or a polyclonal antibody composition.

18. The composition according to claims 13, 14, 15, 16, or 17 wherein said one or more
binding compounds is a plurality of said binding compounds in the range of from 2 to 50 and
wherein said one or more physical characteristics is electrophoretic mobility.

30
19. The composition of claim 18 wherein said molecular tags released from different said

binding compounds form distinct peaks in an electropherogram.

20. A kit for determining the presence or absence of one or more membrane-associated
35 | analytes, the kit comprising:
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ot her bi ndi ng conpound by one or nore physical and/or optical

characteristics. 67
WO 03/076649 PCT/US03/06806

a lipophilic photosensitizer for generating a photosensitizer-treated membrane having
one or more membrane-associated analytes; and
one or more binding compounds, such that there is at least one binding compound
specific for each of the one or more membrane-associated analytes, each binding compound
5 having one or more molecular tags, each molecular tag being attached by a cleavable linkage,
and the molecular tags of each binding compound being distinguishable from those of every

other binding compound by one or more physical and/or optical characteristics.
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