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25 h. The use of acridinium ester labels where lifetime or dioxetanone formation is used to
quantify two different viral targets.

Proteomics has come of interest over the last few years. While proteomics is more
complex than genomics, the study of proteins gives more accurate pictures of cell biology than
studying mRNA. The field of proteomics is very broad and involves areas such as, for example,

30 protein profiling by the use of two-dimensional gel electrophoresis and mass spectrometry to
study proteins expressed in the cell, protein-protein interaction using yeast two-hybrid method,
pathway analysis to understand signal transduction and other complex cell processes, large scale
protein folding and 3-D structure studies and high-throughput expression and purification of
proteins, cellular expression during metabolism, mitosis, meiosis, in response to an external

35 stimulus, e.g., drug, virus, change in physical or chemical condition, involving excess or

deficient nutrients and cofactors, stress, aging, presence of particular strains of an organism and
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signals to
Many of these factors mediate their pleiotropic actions by binding to and activating cell surface

receptors with an intrinsic protein tyrosine kinase activity. Changes in cell behavior induced by
extracellular signaling molecules such as growth factors and cytokines require execution of a
complex program of transcriptional events. To activate or repress transcription, transcription

30 factors must be located in the nucleus, bind DNA, and interact with the basal transcription
apparatus. Accordingly, extracellular signals that regulate transcription factor activity may affect
one or more of these processes. Most commonly, regulation is achieved by reversible
phosphorylation. Phosphorylation of a transcription factor by several different kinases (or by a
kinase linked to more than one pathway) is a simple mechanism that allows different signals to

35 converge at the same factor,
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25 importance of certain polypeptides in biological pathways. Furthermore, it is important that the

method permit multiplexing in order to determine whether a particular pathway is activated.

Summary of the Invention
In one aspect the present invention is directed to a method for determining the presence

30 and/or amount of one or more target polypeptides in a sample suspected of containing the target
polypeptides. A mixture is formed comprising (i) the sample; (ii) a first reagent (also referred to
herein as a “class-specific reagent”) comprising a cleavage-inducing moiety and a first binding
agent specific for a post-translational modification on one or more target polypeptides; and (iii)
one or more electrophoretic probes each having a binding moiety specific for a target polypeptide

35 and one or more electrophoretic tags each attached thereto by a cleavable linkage. The mixture is



35 and one or nore el ectrophoretic tags each attached thereto by a
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Another embodiment of the present invention is a composition for use in detecting the
presence and/or amount and/or activity of each and any of a plurality of target polypeptides in a
30 predetermined post-translational class, such as phosphorylated proteins, glycoproteins, lipid-
derivatized proteins, or the like. The composition comprises a first reagent comprising a
cleavage-inducing moiety and a first binding agent for a binding site comprising a post-
translational modification of a target polypeptide. The determination may be for the target
polypeptide itself or an agent involved in the post-translational modification of the target

35 polypeptide. The composition may be part of a kit, which also comprises in packaged



pol ypeptide itself or an agent involved in the post-transl ational
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Figure 7 illustrates use of the present invention for proteomic studies.
Figure 8 is a cartoon illustrating the major phases of the cell cycle and active molecules
25 and processes in each phase.

Figures 9 A-C are cartoon electropherograms illustrating target discovery and validation
using cell-based assays with e-tag reagents and natural products. Figure 9A shows hypothetical
results from an unsynchronized cell population; Figure 9B shows results from cells arrested in
early G1; Figure 9C shows results from cells arrested in late G1.

30 Figures 10 A-F illustrate oxidation-labile linkages and their respective cleavage reactions
mediated by singlet oxygen.

Figure 11 is a cartoon depicting the use of reagents of the invention to detect the affects\’
of ligand-cell surface receptor interactions.

Figure 12 is a cartoon with a further depiction of the use of reagents of the invention to

35 detect the affects of ligand-cell surface receptor interactions.



Figure 12 is a cartoon with a further depiction of the use of reagents of
the invention to 35 detect the affects of |igand-cell surface receptor
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si x designat rojein interactions yust.r at he general
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produce a, sul finic .aci iety as the rel eased e-tag reporter. Figures 15
A-J showqeﬁgnaéetdrﬂﬁ‘?f‘?lﬂFrg%ra%’f% "%-tag noieties that have been designed and
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usi ng 10a KGgie LﬁbCard Fi gure 20 depi cts the Iinear cal i bration curve for

the rel ease of_.e-t ort ers as,a f unc hoto en lt zer bead
concentrati on. Fl%‘ﬁesla:%g% g ‘s‘rﬂ%{ﬁélhgtr%nofl% c (?j%/!eL a{)?ar?ﬁd e(P fzeé t‘
concent r ajrésoitt rma‘thddabﬂgﬁd laM1mdﬁmtheadewcerF1g1r¢salg’Brae¢dﬂ('r: fl}ustra@ @a:splaryFl gure 22

shows the.electro retic s on of .8.e- Lers ABI 310.
Figure 2 1§kkvo(§a%ea‘fopg%ﬁatt?elﬁ)}né 0 {jldé @ ST eca“s’sa % tltoﬁ % ﬁcatf%nly fication of
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denons ag reporter (Pro 1) analysis in an IL-4 titration study.
Fi gur ef%gé%ﬁ%wgarg series of el ectropherograns denonstrating e-tag reporter
(Pro 10) anal Bigirs 19 shosus nhiltiffe ¢ledinoplicropmnstdashpnstibtiny a-eg Rporddrevadysis wmgi es of
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function of the photosensitizer bead concentration.

20 Figure 21 shows a data curve of the effect of the concentration of labeled aminodextran
on e-tag reporter release.
Figure 22 shows the electrophoretic separation of 8 e-tag reporters on an ABI310.
Figure 23 is a cartoon depicting a sandwich assay for the quantification of cytokines IL-4
and IL-5.
25 Figure 24 shows a series of electropherograms demonstrating e-tag reporter (Prol)
analysis in an IL-4 titration study.
Figure 25 shows a series of electropherograms demonstrating e-tag reporter (Pro10)
analysis in an IL-6 titration study.
Figure 26 shows a series of electropherograms demonstrating e-tag reporter (Pro8)
30 analysis in an IFNy titration study.
Figure 27 shows a series of electropherograms demonstrating e-tag reporter (Pro7)
analysis in an TFNa titration study.
Figure 28 shows a series of electropherograms demonstrating e-tag reporter (Pro4)

analysis in an IL-10 titration study.



Figure 28 shows a series of el ectropherograns denonstrating e-tag reporter

(Pro4) analysis in an IL-10 titration study. 6 WO 02/ 095356 PCT/ US02/ 16098
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al kene omuafiyneé cytokindsptutihe r enoval of two hydr ogen atons froma single
carbon atom ofg.a I JABReval ent
radi cal cent ers oef%acftiar% Fﬁﬁﬁcm 1@ %Sﬂggegléo\}lg%égﬁnﬁr thga gg‘ft\&gaenﬁ? er can form
bonds 19 thunkh&G.sane or different atons. Typical alkyldiyls include, but

t | t to { i ina n
2’[ ﬁazol 2I (rjnl y&d Cingslfg%iLJ g#%hemg{ﬁé %X‘%&%P@%Xgp‘%@ g Qi% 1iuitzg‘!rl{l\{das pr opan-
, 1 -diyl Ig@ltmpmm-smgdﬁ diyl, propan-2,2-diyl, propan- 3 di yl,
CyCl opropan-1, }g‘guq? ¥ depfé%ca cg%fgtgo%gmrv% ’qgarﬁjl‘[a}ﬁll hQ'feng'tJ ofgfgu%e 3, di yl,

prop-l-en-1,2 d -en-1 cycloprop | 25
en-1, 2-di yl, cycloprop en-1, 2-di yl, cycloprop en- I I-dlyI pr op

yn-1, d|yI tyldlyls such as, butan-I, I-din butanl 2- din
butan %6&*10Ry -1,4-diyl, butan-2,2-diyl, 2- nethyl pr opan- I-d|yI,

2- et hyl pr opanAstu,SQd Ibirey, ,"alkyldwwbgﬁemo 4 satureted or. ungaferhied bramebet, szrawhwham
cycl obut

but - | - en- eb? c?gchg dg}f%htbhalflllgp&rbén r%lﬂ al életg&le}i lb& t}QlI'érﬁAvlaﬁg'roé% ﬁ}{(ﬁ%@é@ atom from ?aﬂl
2- met hanydfitde dléfelpnf@plévnn htofns df asparerth alﬂ@wlal@nd p!eiﬂkyneJ archiy yhe, removal of two

cyct obut - oRfedagatih o sk iopch it Qe el kot Bicne B G YL

cycl o0t andnoSalditestice] @nigisyr cachyalentypf gheiialegh reth@ centeficgn formlb@nd)s ifithdoedi y| |

but yn-1, s%m(ei 'owhfferepc%o%s.l ﬂ‘?plgall)éﬂcyﬂdnﬁs ﬁu:l}icl.ie, bR Jopﬁ'mitédﬁ:& methandiyl; ethyldiyls
such as ethan-1,1-diyl, ethan-1,2-diyl, ethen-1,1-diyl, ethen-1,2-diyl; propyldiyls such as propan-
I,I-diyl, propan-1,2-diyl, propan-2,2-diyl, propan-1,3-diyl, cyclopropan-1,1-diyl, cyclopropan-
1,2-diyl, prop-l-en-1,1-diyl, prop-l-en-1,2-diyl, prop en-1,2-diyl, prop-l-en-1,3-diyl, cycloprop-I-

25 en-1,2-diyl, cycloprop en-1,2-diyl, cycloprop en-LI-diyl, prop yn-1,3-diyl, etc.; butyldiyls such
as, butan-LI-diyl, butan1,2-diyl, butan-1,3-diyl, butan-1,4-diyl, butan-2,2-diyl, 2-methyl-propan-
LI-diyl, 2-methylpropan-1,2-diyl, cyclobutan-1,1-diyl; cyclobutan-1,2-diyl, cyclobutan-1,3-diyl,
but-l-enl,1-diyl, but-l-en-1,2-diyl, but-l-en-1,3-diyl, but-l-en-1,4-diyl, 2-methyl-prop-l-en-1,17
diyl, 2-methanylidene-propan-LI-diyl, buta-1,3-dien-LI-diyl, buta-1,3-dien-1,2-diyl, butal,3-

30 dien-1,3-diyl, buta-1,3-dien-1,4-diyl, cyclobut-l-en-1,2-diyl, cyclobut-l-en-1,3-diyl, cyclobut en-
1,2-diyl, cyclobuta-1,3-dien-1,2-diyl, cyclobuta-1,3-dien-1,3-diyl, but yn1,3-diyl, but yn-1,4-diyl,
buta-1,3-diyn-1,4-diyl; and the like.

" Antibody" means an immunoglobulin that specifically binds to, and is thereby defined
as complementary with, a particular spatial and polar organization of another molecule. The

35 antibody can be monoclonal or polyclonal and can be prepared by techniques that are well known
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Preferably, "speci In reference t _ o
crosslinked or non-crosslinked polymers which are effective to retard electrophoretic migration

of charged species through the matrix.

"Specific" in reference to the binding of two molecules or a molecule and a complex of
molecules refers to the specific recognition of one for the other and the formation of a stable

30 complex as compared to substantially less recognition of other molecules and the lack of

formation of stable complexes with such other molecules. Preferably, "specific” in reference to
binding means that to the extent that a molecule forms complexes with other molecules or
complexes, it forms at least fifty percent of the complexes with the molecule or complex for
which it has specificity. Generally, the molecules or complexes have areas on their surfaces or in

35 cavities giving rise to specific recognition between the two molecules. Exemplary of specific
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the post-translational modification of the target polypeptide. In this embodiment it is desired to
know whether the agent is present and/or active. The agent may be, for example, a polypeptide
such as, e.g., an enzyme, a receptor, a complex, e.g., a multimeric protein or a multi-subunit

30 holoenzyme, a protein-nucleic acid, and the like.

Polypeptides are a class of compounds composed of amino acid residues chemically
bonded together by amide linkages with elimination of water between the carboxy group of one
amino acid and the amino group of another amino acid. A polypeptide is a polymer of amino
acid residues, which may contain a large number of such residues. Peptides are similar to

35 polypeptides, except that, generally, they are comprised of a lesser number of amino acids.
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pol ypeptide, | “cl udi ng the peptide backbone, the am no acid side-chains
and t h20 am no ®he prafetyekfptustof theiprdsent littventidnlis béYPZEﬁdamha@nﬂede@dﬁmdmd t he sane
type of t ) g rees at

sever al gig) %gédcgﬁkgﬁped@%am g%g%g‘%%wﬁ@@t éﬁ%&&rﬁ&%ﬁﬁe Stq ?[ge may contain
many typemodrﬁ“lcatrmmr& wvcﬁrﬂcsgﬂbe.d iPbisiqtexss andlas nwetadedommngmus aswell ssggal t  of
ubi qui ti natij .0l Cycli c,
branched SATPaR el MRy DEsERhl fay Heblbphndh b1l pBA0 TRl

post-tr anﬁﬂeawtisinbhclmmeuﬂlahm:inp@@éslsleshamand@eahmw (Wp@rhmyl teheinp Jf wildw of t he
pr esenES %@%‘ie{t&r{h sLﬁH%%&H?ﬂia&b&ﬁé& Q%rbs%ntttg fhe sgrﬁé%r vagrfmgadegxggs aﬂat ural

act|V|ty em ca I cat
several sites in a given polypeptide. Also, a given polypeptide may contain many types of

H

modifications. Polypeptides may be branched as a result of ubiquitination, and they may be
cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides may result
from post-translational natural processes. It is also within the purview of the present invention
30 that the modification is the result of a non-natural activity such as chemical modification.
Modifications include acetylation, acylation, ADP-ribosylation, amidation, covalent
attachment of flavin, covalent attachment of a heme moiety, covalent attachment of a nucleotide
or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of
phosphotidylinositol, cross-linking, cyclization, disulfide bond formation, demethylation,

35 formation of covalent cross-links, formation of cystine, formation of pyroglutamate, formylation,
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Modi fications include acetyl ation, acyl ation, ADP-ribosylation, am dation,
coval ent attachnent of flavin, covalent attachnment of a hene noiety,

coval ent wOtaossent of a nucl eotide or nucl eotide deri vaPCcraisozosssd ent
attachment of a lipid or |ipid derivative, coval ent attachnent of
phosphotidylinositol, cross-linking, cyclization, disulfide bond formation,

oot 1 o s 0o R4 B e VAL A 500, WBISuRBROF CYotine
ganma- carhahkylhtani mWISt@Ih}tmom@twmprot@?tw arvetseing.fobespherylation, hszalationt at i on,
| odi nat O¢emi 1%9%Ll%c%y? %Dn,%lrféﬁ%}l %}’I&&J 1A0A n%%ifag:atah&mon R %IICME {ogirotems

processing, phosphor it on, prenylation, | racem zatlon, enoyl at1 on,
sul f at i onsuch amsﬁxdatmﬁl\uhdnbmuammné@dﬂ fiif ipstanst, Brefeine-Hortes and Mgtegtlet ns such

ond” Mol ooy R: 2Rt 17 B RANC. fiifiip shRLoBRY SQGRYoR BOF War B | 11 U e
Cornpany, mmafm}akqnalm&;n Moflifigatiens: PerRpstives prxhRrospetto pgs. 1F2on Bostr
wodi 11 catf Ao PCIRRGHINERAR QoPﬁrQ%ﬁggé T, 188, . EgcadaTAuE%%d% 5, NelAi3k 2t | onal

Coval ent I cation o el ns M Cc Press, New
York, 19B83; Ssdfick borl., BAnadysis, for'pheteih ywidichttons mdnoarmotmdofmtmat Mstls and

non- pr ot ej # 8 Rattan et al.,
"Protein %ﬁf;@%@@%gé\?rgﬁg%@ gﬁ%ﬁ’ ﬁgﬁﬁ%%ﬂ]ﬁéggﬁ %tﬁréﬁse{ag’qﬂgl ng", Ann NY
Acad SHl NMo@i@igjtiof681d48ie) AniINE Asadiidi €1 998 66d&Beé2hi ni ng post -t ransl ati onal
nodi fication I Y] j Yo sarrpl e
can be obtaine ébséhl %sﬁnzdeo nlg)éosr{%{ar%dnt%% léagrrl%%{ﬂcp asag%ﬁ@&?éu&l&rm&%ﬁl

ot her bodderiyed frmhdf:llSAibc siny (@abe plaalmddy 1Vmipft§ellsaﬁamyzl@m, plesmufelies,, e g :
detectio aj i r r nzyme
cet oot O, PR bl 13 2 bRk 581 b0l P 1B9EEL T syBloeny e
met hods |mpsa©@mlajlamienqmﬁchtlm apqcelgmhy angpeyitel o angther zecepterss- speci fic
reagenfs or generic reagent, thad,qe &h S.08ntC! €avage- i nduci ng noi ety and
a binding agent for a binding si or substantially all, menbers
of a class of ©nggegenpior ycpémtmaelethﬂfﬁﬁ 19 acqoedawlth the presgatinydntion in acless- sense
that its 1

parti cut aneal o egedSPherbhPIsht 1l confipd S oelnyFRERRICD Bl Binditg
cl ass- spewget for a@a@emltqosl al efresehstagtially @llt m@mbemtf@wds ofdereetipalypertidn Bes
separ at ed, gfeﬂ 1s¥ Eﬂ ?i?"‘lﬁ @1@ s&n@ﬁtﬂ&t I8} Q-Lren't %mgsel%'aﬁ%fineal'lyal@l%gmﬁéf@&‘y nent,

i mobi | i ze tal a inity chronato C) is used capture on a
sol i d Phaeseticuby classad Pbéfaml’reﬁlrdbb’pﬁ@gwﬁmg%w efihprlaseperificoersentiinisiicied a
sample, s J. Liquid
Chr omat og#’f’i‘tH tyﬁ gon d Hlalsxﬁﬂﬁe%f}pa?m& ea@i} @dﬁg&%ﬁ%ﬁ ﬂidgeg IE‘CH%%S%W. tz et al,
Anal . Chem , 7Irongggfodiges, mgyed mﬂaltalﬁ’fénltylci@@mamsralpbw\imﬂé\c)ﬂﬁqﬁ@ﬂ g, the
beads areg, ﬂ@rﬁa %di)h%]s[s "H Readl A 3%@@%%%teg§%t&ﬁ§&nﬁﬁ@@ﬁl SENE, dubh

concent rat Opl’ ot ei ns an ntam natin

non- phos p*ﬁcﬁrcyll éxsetd 98- 08 distlesed ndldmpred. Léquid Ghrgmatogaply @dﬂeb krdped..38say. The
protei {11% (1975, gb%séaﬁa@ﬁalaml (GRS PEIReslokg (@9@2‘&&1&1‘% CRflbR3 NI

anti body to e cafndi date protein(s) of interest nti body may be specific
for one obingdipg.dhe beads are washed by filtration. The capture and wash steps serve to concentrate the

phosphoproteins and remove contaminating non-phosphorylated proteins and other cellular
debris from the assay. The proteins bound to the beads are resuspended in a solution containing
antibody to the candidate protein(s) of interest. Antibody may be specific for one or more

30 designated protein targets of interest, or may be a polyclonal antibody reagent prepared against
whole-cell lysate. Preferably, a collection of monoclonal antibodies is employed wherein one or
more different monoclonal antibodies are specific for each phosphorylated protein in a
predetermined set of such proteins. The antibody reagent has one or more e-tag moieties
cleavably-linked thereon, where the linkage is susceptible to cleavage by a cleavage-inducing

35 moiety contained on an IMAC resin, such as IMAC-24 DNP. Multiple antibody reagents, each
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30 designated protein targets of interest, or may be a polyclonal antibody
reagent prepared against whole-cell lysate. Preferably, a collection of
nonocl onaWwoand36ei es i s enpl oyed wherein one or nore di fCa&rEsnt/1avehoc| onal
anti bodi es are specific for each phosphorylated protein in a predeterm ned
set of such proteins. The antibody reagent has one or nore e-tag noieties
cleavably t i ge by a
cl eavage- i l%l?ogg dg%k%?&m 9({ 'E) %P‘ﬁdgﬂ e;gblé%gﬁed tﬁ/ﬁg rég@:@%%@%%ﬁ%%ﬁ%ﬁa_ 24
DNP. Ml t aspigeeddnthiclslosign ateé@gvém snayda chmitined oy DRHIGOBISGtREFIes62/ 16098

speci fic FOLfalbi fﬁh@% I68anBh e REOLEIR B8 ¢ <SAE o Boiehi AR vk ae%e@%s' gnat ed
e-tag noi ety uniquely agsi ned Phe ghate rotein, e conbi ned
for a mul teﬂq@*aee@(@dﬁswww-tas p@omﬁrt mdlcd@geapwrn af the desighatied tm;ehgv ﬂm Mbedy

bi ndi ngg N rghease a
correspo n%l ﬁ%ﬁﬁé’ e%ﬁ%e él%teg‘{]gjf S«‘,ﬁIL ﬁ%e 'e(ﬁﬁc I\%l{ljol’c lé)gglfa%t lﬁO%Yeg o ﬂErllvaet 2 t ar get

by the | m@eﬁeszadtadbhtpdltreéyi or Ehe—tggsomambna@btdtba@eoond@mmbp@t wpaﬁq for

nonoct onalo b RAd S oS iAo liBied LiSAblAGNED U rectly, of the
e-tags rraynb ttached o a secono nti ecitic for a constant
region of the Wovigudingsite oaﬂtelpbb'dyptid@wnduaﬂmﬂar@elteéthedoqmmn%dﬁnnalThe bi ndi ng
site ont LAanslational

nodi fi cat Flgﬁl?g ‘%R%PH’%] B?I dé%%&g 81&3';? %Blﬁar}{é %lﬁ% gfl}ﬁg s(?fitﬁe may be any one
of t helllOmoudidiicdtiopamensiosedabnye. Ehrebin@bm@nt ﬁﬁtﬂae lbmqhdg sity cadlepolypoptidelire bi ndi ng
site on t ' j e
bi ndi ng Sﬁ%&&%%,%?ﬁeg?#?%a?i? B%WE@Ehgfbﬁ@ﬁg ﬂeg bi n ng(ghrz;gﬁeS Eﬁl}n?{se%glgmg%géﬂl
reagent t fsan affmity sqoedyl talgs capplle of specifiersoepmition oﬁthetnomﬁeatmd iThe folloviva. The
fol |l owi ng t gqp@d]

nodi fi cat fagfneg%bef ialgeggr%rsth gano?%gg&b Sliaﬁaﬁagg{g%{%anlgﬂé@d CB%?%&?M CP fication
Phosphor ybgenisonMet al affinity agent + netal Antibodies Biotin Coval ent

nmodi figation of -O-PO3 dycosylati on%@g@% c acid-containing agents Lectins
Ant i bodi es Li pidati onAnti bodi es Cycl 0 ins Lectins Formation of

di sul fide bridgesAnt i boMadifichfiony rosi neAnt i bodi &inding Agent
Phosphorylation Metal affinity agent + metal
Antibodies
Biotin )
Covalent modification of -O-PO;~
Glycosylation Boronic acid-containing agents
Lectins
Antibodies
Lipidation Antibodies
Cyclodeschins
Lectins
Formation of disulfide bridges Antibodies
Nitrotyrosine Antibodies
Ubiquitination Antibodies

Metal Affinity Agent

In one embodiment of the invention a metal affinity agent in combination with an
appropriate metal may be employed as the binding agent. The metal affinity agent is one that is
20 designed to chelate a certain metal ion that has selectivity for specific groups. Accordingly, any
ligand having affinity for a metal ion that binds to a binding site resulting from post-translational
modification may be employed. Thus, the nature of the chelating ligand is dependent on the
metal ion, which in turn is dependent on the post-translational modification. The term "metal

* jon" refers to ions that are derived from, for example, simple salts (e.g., AICL;, NiCl,, etc.),
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Ubi qui tinationAnti bodies Metal Affinity Agent In one enbodi ment of the
invention a netal affinity agent in conbination with an appropriate netal
may be ermpbDagmos3sas t he binding agent. The netal affinity &geriSoz/ssoohe t hat
is 20 designed to chelate a certain netal ion that has selectivity for
specific groups. Accordingly, any ligand having affini ty for a netal ion
that bindg,fq 1 oBbiioRt] bt dob AR AR ekl R0 ALLORA

nodi fi ca’?nl%o Xq}r % esgrr\%(;oygﬁl g?’7%us éﬂ%e Eat u %‘g (ﬁ lﬂ at i hgx SI gand is
dependentMefal IDhSEOf useingFactiong thopressnt inpention mcluée d@mm@ﬁ fmaghgroypanetal ions,
post-tra Zh ) Sare ERTGES Qs | ONs that
are deri nﬁ%ﬁgllrngﬂl]@a 1%?9233&%%%?& Bﬁksftrrp g%?é@ht TH%I ?&ecm% AF (e 3, N C:rLIZ Set c.),

Bi ndi ng Adpéinttion 2 Exampixz /o6 968 56taPOTY 1080&, hﬁ%ﬁohﬂnsma@on a@ﬂ nef Lireitatiern fians of
corrprl %' n 119191{ Qlu%rga%] i, %"aq ﬂxé}gl[rgqu%l Li(ﬂﬁ{ﬁgschﬁ% rZFﬁlg&ny, WQJ, S 6Rium, Met a!

i ons of e Il practrcing the 'sent "I nvention inc or‘ exanmpl e, main
group net@apngauass, platmma,r@ﬂct bmmuﬂmtm capperszing, aphakiampledenumselegitm,  Zer o val ent
metal pr definition. Exanples of such netal
ions i ncle‘ﬁaggcﬁ% ca%u%l Epcééjﬁﬁﬁdrlg??génﬁgﬁd not limtation, ions of 5 gallium
al um num i ronForIpba&phathimygmwpt%éhch as dlabye mngtﬂvamhomrymw pbny, silver,
chrom um 1%@:?&9%&‘?@&%&&11 N B0 ltlﬂse}pa rgrétvgl*e o?? or S:OPaQﬁéu*l d@?{'@? e(aObal t,

nol ybdenulgn mi um vana um cal cium orth. For
phospht emetalrions aw grdlivmpllk elvmsmugUShirersE, I@@seEwl,ﬁdngSWrdf’n phosphor yl ation of
pol ypepti des, gl hafl; %‘gﬂﬁ%@l‘s ubdft b1d&ﬁité'qx‘?dehﬁfé58r aaea Gafd i¥f BaBEY OF 2 or 3.
Particularly preferre |ons are galfru , alumnumllIll, iron
111, COB,cteRtingligaad mprswabmwao Fippart éhvetah@qongnaltm@aml The cgendineting sfedent at e,
trident at n &&H@g&' s about
2to aboulfiy4 r%?g{og%f%i}cggﬁﬂﬁﬁb Esl?’?ﬁé’sﬂ’@‘ﬁ}?é’f;g ﬁgl:d letu%a%(qﬁs??es r%ya%gorrprl se
ni t rogen, sosfadl caggenniuploas catbpxy, hdroyyy ethefi keje an(bwfalzlé)lpwsph@rhﬁa auheb yl |

I socyayy p}f’i‘&dandssg f(];rﬁ{ Eljgemcoﬁ}éggparsﬁé'%nd foﬁﬁ'ralﬂ{'?%x y, mé Egéﬂbm&tz{?ﬁ@o keto,

and so fo tﬁ Fhos horus, sud sphene€, an orth; arsenic, such

as ar si neforthrrlfam such es tioether; thinkelp, anﬂtﬁ@ Forths sedniting ﬁuﬁé@s Seéﬁﬂdetb% anfl 5p fasth;
sul fur, S’Hﬁ&\ﬂﬁ Jﬁ' a@?efl @s{'ﬁher aml ﬁ(ﬁ)ﬁﬁ’ an@%l I&QB H&}ud@ﬂr@&rﬁﬁﬁatﬁw 1S

sel enoet her, urium su as teluroether, and so forth;
and t he Ifilfk@memll@éd sy a&d@wxan@edblﬁﬁrmi M@hmlmtnh@m@i%r@ﬁf@hwsened such

as, for %‘Eﬂ%}rﬁs tﬁlmo% A5 RM0¥es, mmws%mheﬂke O}élé@ﬁ’il:ﬁéed Shd A&Sties

th| ophenes, I azol es, I soxazol es, Isothrazoles,and the li1ke. Al'so incl uded
are or%ﬁhnﬁ@h AvATeNtes @getylgnes, aldfing end the dilse | Sneeiie pxammles of dielatingligandmnd t he | i ke.

Speci fi ¢ exaRing %e%ffor&ﬂéllnaﬁéd%% %;é BRNES by %Wf i1154tAort 448 nBf 1RRiEABAL | oned

groups incl ude, é ration and not limtation I m’nodi acet at e,
tris(car b@%mcm!e) tgip Vb@ﬁé\qthala@thbéeneﬁliammes wtrilgtrigcetiq asidmspaily sybpiutegt in

substi t ut gdafpfla 5snr%n%& BRA (P26 h&rb&{atw%aéak%kyrﬁanﬁge&@sﬁmélaaa QB droxy-

car boxymnet h ate aspartic acid
[ N- ( 2- pyr BAVRrrsridyimpiy ) gy srslpserbyand th&rhéte 1 he li ke.
25 The chelating ligand may be a metal binding peptide such as, for example, (GHHPH),G

wherein nis 1 (SEQ ID NO:1), 2 (SEQ ID NO:2), 3 (SEQ ID NO:3) or 5 (SEQ ID NO:4)) (see,
for example, Hutchens, et al., J. Chromatogr. (1992) 604:125-132 and 133-141), and so forth.

Many of the aforementioned metal chelating ligands are commercially available, others
have been synthesized and the synthesis is part of the literature. Other metal chelating ligands
30 may be synthesized by procedures well known in the art.

Boronic Acid-Containing Agent
In one embodiment of the invention the binding agent is a boronic acid moiety, which

includes at least one boron atom substituted with moieties that permit complex formation with

35 the interactive functionalities of the binding site on the polypeptide. Usually, the boronic acid

13



25 The chelating ligand may be a nmetal binding peptide such as, for
exanple, (GHHPH)"G wherein nis 1 (SEQID NO 1), 2 (SEQID NO 2), 3 (SEQ

I D NO 3) woo03/09S8EQ | D NO 4)) (see, for exanple, HutchenspcCatUsat/16098.
Chromat ogr. (1992) 604:125-132 and 133-141), and so forth. Many of the

af orenenti oned netal chelating |ligands are conmmercially avail able, others
have bee O her
nmet al chre]T t? ?legandﬁ 9&3%1@%3%&2%5 e{se?%&g IBO&%?%ES%%%%E&QBHE%{(MM in
the art. mu@mt@nmledtedﬁnméhmﬂ@ qqg%sﬁmg pheaghva, eyBed himeaen, ffur, jed | nvent i on

t he bi ndi n | east one
boron at olﬂ%gsp%gtgt pﬁ%a?lgghpgl{gﬁﬁérrgﬁog ies t ag%a%glg\rﬁmaﬁ)lagg{r?pg ?gﬁ}ag%%l on with 35
t he i nt ersbstitved dromebstintad.i Theesgapic mdiely riandé sliphetic @ ammatlhe‘\lpmp?l@@pt i de.
Usual | yg rived
from bor oénolg%déggtl{ogﬂ%%% Q?H?g tge %% %/\Qac?%{ngg@:ﬁ@ fgrll-{yg? %g{rl\%%qgrr%n é\clﬁldﬁ}éggt

| east  abtbeborgniaradmossl, Setbeiterfivitsmbiliheto gomplpx Wﬁhﬁlesmtﬁlﬁqweﬁmemnbms obxygen,

ni t rogen, i at | east
bout 2 o Bt s Ik G TR 1R BB i d e s 9B S Pt iy

or gani ¢ nigilet sbortd nivee wrefepphbnt b@omaboat%?r%t% lowgy themkarof hetbosnigasidi der at i on
regardin J e he hi gher
theaci di o5y 1e R BBk BByl binkhE SR p ARt 1 T S

conpl e} vx»ub*tmteh@ ointheghozat thatenlfaneecthé mrhﬂyuowréhat of borphieadid #rdipveprrsdt e.

Desirably t referably
bel ow aboﬁlfo ?c Bnlé?%tﬁ)%lﬁi%er a {r&ﬂérgg]@%\ilrvg% h% )éor?e%arg@'é (%)WeI%\EIJ\/&eHrdl S%%émﬁega of the
boroni ¢ aptiedy! (snbstiutyd thhenebz;tmcefr ﬁmﬁ@ndbieis Ncb ag gmipp.mdfre, and thelilsi @i ng site of
the POl YPERkldhe HRPHARD Htnic 1 HURRL ik Uetao Albstilen DRl Bithaig BRANCE t he
acidity over that o oronic acid aré preferr Aromati c Substituents on
the bor onoranase pleetfonrwithdrasiiegeroups sichys, dxrzarpple, nitre ayd the Hle. Spprifi examples

phenyl no, nitro,
Bt it PEbblghiCicbls tafort ocihi Wk, QRAYE b %%?33@%?%3% t he
aromat i c Spebiic ﬂopmnta@dmmﬁftm mbluge, bbWﬂhpﬁﬂl@&ﬁréﬁormﬂdmﬁﬂén@ﬁl%ﬂ)h@ﬁl YT awi ng
groups sughy 85,35 fno grﬂ% onid'adid. @theﬁaan{pﬁgrﬂay ls@fou%ﬁmfslxﬁdteﬁmm es 15 of

organic noieties oronic acid norety includ egP henyl , am nophenyl,
and so fof 62%0558?)&1@?38(:6 DG T8Ai B3H Y ﬁmféﬁ’aéédlﬁqlml@él whigh aggipcesporated
illustration 9cel 1 M tation, phenyl boronic acid and ,
(3-am nophen?/??georonfc aci d. Clher exanpl es may be found in U S Pat ent No.
5, 623, 855, 5, giempaihe Hogmenti®ed b@omdgacidepptaining sgents e sommercigisevedailt.es of
Whi ch -ar e B¢ AR BER Shedtll GhdhD YymiteliSls PR efthzme%w @Ihe,trﬁaammhﬁraaat i oned
boronic acid contalning agents are comercially available, others have
been syntm@@%agaﬁﬂmhbeWﬁ@ﬁé@l@ﬁ@e%@twﬂfknpmmﬁl?@ﬁature O her net al
boronic acid containing agents may be synthesized by procedures well known
in the art. Lectin Agent 25 In another enbodi ment of the invention a lectin

may be enpl oyed as the binding Lectin Agent
25 In another embodiment of the invention a lectin may be employed as the binding

agent. Lectins are proteins or glycoproteins that have receptor site specificity for a particular
sugar or sugars but not for other sugars. Accordingly, lectins may be used as binding agents for
detection of glycosylation. For example, Concanavalian A (Con A) has specificity for alpha-D-
glucose and alpha-D-mannose. When a ligand such as glucose is present on a polypeptide, Con
30 A binds to the glucosylated polypeptide. The lectins may be from any suitable source such as,
for example, plant, mammal, microorganism, and so forth. The number of known lectins is too
numerous to list here. As indicated above, the lectins are specific for a parﬁcular sugar or sugars.
Accordingly, the lectin is chosen based on the expected glycosylation moiety for the polypeptide.
Examples of lectins, by way of illustration and not limitation, include, Concanavalian A,

35 agglutinins such as, e.g., wheat germ agglutinin, Sambucus nigra agglutinin (SNA), Arachis
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agent. Lectins are proteins or glycoproteins that have receptor site
specificity for a particular sugar or sugars but not for other sugars.
Accor di ngwe,02l0e5366 ns nay be used as binding agents for decaatSonncoos
gl ycosyl ation. For exanple, Concanavalian A (Con A) has specificity for
al pha-D- gl ucose and al pha- D-mannose. When a |igand such as glucose is
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expect ed @d)lyhmyK@A)droﬂmr@agonﬁbbw(hetupé),ylpkﬁ}gtfvrde. Exanpl es of lectins, by
way of 4llustration and not limtation, include, Concanavalian A 35

aggl uti'nins such as, e.g., wheat germ aggl utinin, Sanmbucus nigra agglutinin
(SNA), Arachis 14 WO 02/095356 PCTAhR0ZY AGAD8 Hypogaea Aggl utinin, Bauhinia
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ant i bodi esreaarrelglwmmous hylurhﬂeceaﬂinesamdlp@lecmmhebecr@tpcbprateedmoqlmh ai Bpues t hat

are WEH 51'89 Jeﬁlﬁxg %%IFonﬁ}é%ha x?c%@%‘n‘ﬂ]ﬁ%ﬁm&eﬁ%ﬁgﬁs th?%’FUoéﬁg Lt%% r @ host

and co ectl era repari ng conti nuou r|d cel |
l i nes and'thl:@mlr@@tcldﬁglupms waeiredtfecspeniian Whdingofpatuel atibedieso rAnbodies lmﬁll@m ng and

expr essi ngorﬁ];ﬂ&le ﬁ&ﬁﬁn@&loﬁnﬁ%‘é%ﬁﬁ efifs tﬁ&’éof‘ it uﬁo%fo%hﬁl{lﬁnéhtl%rﬂ?e riGRdi ng. at,

| east for € am no-aci d sequences redquire or “specl I ng of
nat ur al = anleéseoriidésotypgnsich esligds 1gh 4R, t831, lebap 1eG2b, ﬁnﬁhﬁbdgMbm i Fragroants

| a0ypas: Meheh ALy MYISH, KYUHBAM PO L IR 1RO YR poShRRP 3 21
Fr agme® sanct donjugdiés Wml@d@slﬁaﬂielr ﬁ‘aglwm R stiwwbapprm@tetsh@ng Pke. In
addi tion, %gﬂﬁh}eﬁ)ﬁe usetggr\ﬁ?lecag g Gapd ugates of i munogl obulins or

their fragrren S can ere appropriate so long as binding affinity
for a particul érom@pmwhéo1hspmarmcmoﬁeantablﬁalmbedsap@iﬁ@amom@mtnaenmhowar ation

of a sui tg&hﬁwﬁp istaeﬂ g;ﬂ&gﬁt il 1ol &fcmlwepavaahg BadiEStiof epinxﬁlkngﬂaaq ak S

obt ai ned est a niques Involving I nunization o
ani mal , saeabbégumaa pla,bmugpat with aveempiobpte iprmugogen and\phiriniag antispre dpmithg ood of

I munogen AR, Oh & Bk 2 AdLh %r@rfafe%tﬁ@%e@dp Qheddf the-art reviews are provided by
Parker, Radioimmunoassay of Biologically Active Compounds, Prentice-Hall (Englewood Cliffs,
N.J., U.S,, 1976), Butler, J. Immunol. Meth. 7: 1-24 (1975); Broughton and Strong, Clin. Chem. 22:
726-732 (1976); and Playfair, ef al., Br. Med. Bull. 30: 24-31 (1974). Antibodies can also be

obtained by somatic cell hybridization techniques, such antibodies being commonly referred to as

30 monoclonal antibodies. Monoclonal antibodies may be produced according to the standard
techniques of Kohler and Milstein, Nature 265:495-497, 1975. Reviews of monoclonal antibody
techniques are found in Lymphocyte Hybridomas, ed. Melchers, et al. Springer-Verlag (New York
1978), Nature 266: 495 (1977), Science 208: 692 (1980), and Methods of Enzymology 73 (Part B):
3-46 (1981). Various techniques exist for enhancing yields of monoclonal antibodies, such as

35 injection of the hybridoma cells into the peritoneal cavity of a mammalian host, which accepts the
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25 the imuni zed animal after an appropriate waiting period.

State-of -the-art reviews are provided by Parker, Radioi mmunoassay of

Bi ol ogi cawby2le3seve Conpounds, Prentice-Hall (Engl ewood CPCfiso2/14w98).
US., 1976), Butler, J. Immunol. Mth. 7: 1-24 (1975); Broughton and
Strong, din. Chem 22: 726-732 (1976); and Playfair, et al., Br. Med.
Bul 1. 30: ce2ié-23d ndrddfifld the ARIELREH. Fn&GAM ALFACER amBRtF fﬁ@ glogé/cl(%af%hb&lyc ell

hybri di zati on techni ques, such antibodi es bei ng comonl é%%e erred to as 30

monoc| ona¢ollgets me%iiiSéléeS fivish e prsibatly ishervbis feam e pised pf Belbrst dAkrseesivelyibe t o
the stan d&:‘ilq)ro&@fflg ﬂ{e%ﬁl%dgﬁtlﬂé@yéaﬁr’t)e %n% LlﬁBl‘f‘dwnﬁbMIWuﬁm% %@wéegé a%&%nerl 975.
Revi ews of nonoclonal antib techni ques are found Lynpho

Hybr i dorre8ask devicavbethieéwhich are “@ll knaspyr inpilepeart \)éarlpasgm(lmmpnﬂbvvkys emvl%y isolpfzanyr e
266: 495 érfhg)aglhca 1§ﬁ 'o?tgﬂg ﬁog&ﬁmaﬁa%gb((dk% $Qhy ot ‘gro%?ﬁshﬁg §th9fcoﬁﬂﬁl¥rﬂ}?tg ?Qé( Kgﬁer
(Part B): Various techni ques exist for enhancing yiel

monocl o naandal‘mlat@muﬁs) Insanetherpppach faf e pieparatish of petibhgiby thel mer@@mdglg fﬁlt 0 t he
peritone { el 6
e/ USoz) TH0Y B s BRTE 20 EBShe M GInB ERRPRR oo d e asS

i nsuf fi ci which eanchererprgfsed indagterirde psviase reqenibingaiproteins havingshd gerespendingi t es
fluid, t h&t@@c}}/ 08 & 'h%éﬁ@x%f gﬁlbfo&@g%atn'ﬂ)% prllﬁ’éaq) %omﬁcﬂ%&% L{All['l jernatively,

the cell produci ng t désired anti can be’grown In a ow fi ber
cel | clf t drengesrpply, of-» BEéﬁuchm@atoglﬁplas elrometogtspi awst thohkes Fltrgiien, wid g0
known in fhg art. Various conventional ways exist for isolation 5 and
purification of the nonoclonal antibodies fromother proteins and ot her
contam nants (see Kohler and MIstein, supra). In another approach for the
preparation of antibodies the seque ﬁﬁnggaing for antibody binding sites
can be excised_from chr nd.inserted jnto.a_ cloni vect or
whi ch can be eklpqnswéaf SHp EpUptObsT GRS EE By %‘aﬂ%nyaﬁt@taéﬂﬂg havi ng
the cory eprmﬁ@hmteda@tstraﬁ@ydmlqwmm al Ah&1SChdnf), BEDERALQ01ANt | bodi es can be
purified by known techni ques such as 10 chromatography, e.g., DEAE

chr omat ogr aphy, ABx chromat ography, and the like, filtration, and so
forth. Biotin Agent In one eanﬂbgaa&h@@@gggbﬁugroups of phosphoprot ei ns
maybe blotlnyl d and the rotein |solated by stre V|d|n she et
Al Anal epatieaduging 55S & R b BO RN Ky NP GtRy ks capible

cl eavage- tmbm‘g angeamlehmcag@ pﬁfe@fb@lliy dxidationr B0l B adRt kpeeicsivachasiciihat i s
capabl eferably oxi dat.i

cl aV| a.cl bl.e e,. pr n.
Pr ef erbl §Pe°’F‘h ’i%U%Shgﬁg as“li”éy Sé’ tE?’r‘i gﬁflé%age' “"s“i?eeé%é TLIRHY R bit s
short-1i V@fdxﬁhﬁtﬁd of kHe)sits Gt]: 1tsfgaﬁeratioﬁ EiﬂeaaﬁagemiersﬁwS ﬁk%nﬁrénﬂy‘ thorflived,aolhatitn t he
proximty the site._o t ratio er the active, species is
i nherent| VqL % Preate;s rgb “?ﬁg?n%ﬁiecaw ‘quo?]ci)@e BOEIR © gftﬁ?ﬂe‘?t}oea?’ila backgr ound
because bmoemgextlh emﬂbgaadl thet Eﬁﬁcﬁﬁﬂy desvengalhd Rtve Pecids, so&ﬁz&‘itﬁﬂ@tﬁ Iavaﬂablelffpl oyed
t hat eff|C|ent ctive % eci.es,. so t vai | abl e

es | S
Lo ehct eSS RESEs R aad iR RE beR s e ER et P ILTEYE ¢ o o
I ts gerser adtivepecich Indkitle dhdlat@xybon,dytitogen @ﬁe@deeNADm; hnide deixpighditalpxygen,

hydrogen Bl? rng))((yl' rgglcall\lsﬁ%bxiger] (a:!nc{1 t¥19 i )ﬂlusr’érg't%lre 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 An important consideration for the cleavage-inducing moiety and the cleavable linkage is
that they not be so far removed from one another when bound to a target protein that the active
species generated by the sensitizer diffuses and loses its activity before it can interact with the
cleavable linkage. Accordingly, a cleavable linkage preferably are within 1000 nm, preferably
20-100 nm of a bound cleavage-inducing moiety. This effective range of a cleavage-inducing

35 moiety is referred to herein as its “effective proximity.”
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phenoxy radical, superoxide, and the like. Illustrative quenchers for
active species that cause oxidation include polyenes, carotenoids, vitamn
E, vitamwo@/ogisseo aci d-pyrrol e N-conjugates of tyrosi n@CThissr/i@dse, and
glutathione, and the |like, e.g. Beutner et al, Meth. Enzynol., 319: 226-
241 (2000). 30 An inportant consideration for the cleavage-inducing noiety
and the cl eavagle s 0kAQGEVd Secitdtall ée*%ﬁ%m%&’t 2Ridh &%, AR sk bRALNE
anot her when boundQJ o a ‘ér%gfl proltlel n Sugﬁaes alc |§veS sp\eémoess gener at ed
by the senaithehgenidags.i- mles a@tﬁdmﬂ@séﬁADHé*NH&de?ﬁ}ucw enlactose oxidasei nt er act
wWth the ik G QI N in P GdS bdllc%h lioRfaagenpLRiaEAb! Y
are withi ﬁ&éﬁgéﬁ%ﬁa p!r”g %rc 26( f 0 nr%lé‘? y oun +<§avage |r§’dUC| ng

moi ety. Thydsogsh P@Qlﬂd@sémawgéh erEld%,Sb,éwag@uqeﬁMPW@ra@Ealnﬁf@W is referred

Ganer at br S5 tokBeseE HaPELIKE LRSS, il Wbl nlinculalt Eble s SRS
gl ucose oldcdla@ble Onexknvahlsrimkegeicambehasdd-aa axidatprriofowl ferzos eclernymmiehENN
oxi dor eduﬁﬁ@efh%r sﬁ?o&?dggés?gégrﬁgr'ﬂﬁaﬁ g therdofy gl gfe)!ént mﬁé& Q?%%aﬁﬁbﬂﬂaﬁﬁmﬁ% &£0Si ne

oxi dase ne oxi ase uce
per oxi de, adtoeisg grawdi whiclpeekes |t1@d$/ér0gmip ﬂmaGﬂYRtles grtwplmday‘ I%lnd(aphbballf eipgir i ous

5 dehydro r r nnDnla
o or vat o peety taEko fg e AEHa0E DRt LSRG L Mg e

oxi dat il@np@flomﬂﬂflm-ta&ror;ﬁfebee&ubjﬁmto Okidatien with réi¢aseotiihe e-taguNt@mtd’ély, @P sel eni um
anal og thﬁ{gﬂge’métaﬁ élﬁ ﬂr}[a?etstaho Qat do%dat}c?h é?ﬁéér}d' Qtaﬂ)lQatr aﬁl)t‘ﬁ&r oRMdaddd an
activating group makes rogen a to t activating group acidic
and capablsfeteopﬂbwqmg)wlrdénww Ofbwbbiésféd msfbylasmvr@s,rvelh@é@ée thp eclegsabléi zed

functi ona r f the e-tag,
or To be B e ot fvel . “one
may use netal éﬁelllseﬂzelslsﬂmecalﬁelssftlblﬁlCemmunéribat@%i bmmﬂmd torggnsatgmd unst abl e
at anothe S ut ed

et Pyl e F e D B By e b onde
through a atcerenoagvittbainvension is apbotesensidasy| Howvyr otha sepsitizsrscan e awlayed i zer i s
a mol ecul s-hthy@e@ch | vt GOHRA Y For ek, CRlyi Q@tl‘}a%lfggdeﬁﬁm&eﬁ@%h?saﬂs) 15

reactive inte iate, or spécles, usua si ngl'et”oxygen. Preferably, a
sensi ti zedncluding, tyrwayznf examephand naf limitating @hﬁthﬁms gl camperiicss bpiser i zer .

However, ‘BH&G& sﬁﬁfé@ ble&fl B &aﬂ:s%ﬁef@xgplly Qyiafhut dBvitaf b§’ L é@éﬁlal '11?% gRliéeON such

as, for exanple, chenm-activated (e.qg., enzymes and net al

i ncl udPfg Thwf%%an@ﬂe éwahéﬁtéﬂﬁ?@}ﬁ@lts and ﬁhlp@pﬁr@ﬁdass@h@my@m%@e%%nd
conposi ti eRGZidd IR bhibAdk o hARYES s‘ﬁbvglg{o%tata%é'ﬁh@ @oﬁ%ltsﬂn%'fhydr@%%ﬁ pgsﬁ&% ably,

W t hout activation by an external 11 ght "source or exanpl e,

mol ybdat e sippisouygengafl water ripr disiabpissasmanleshd sensiiirers, rhy dloegrarcentidg 29 bp)| us
brom de OEncﬁJaL@Jslaﬂ%néerA?-yr@ &t REBRPSORWMLC my%@sainﬂ@a bR CARRIHHAE Y
hydr ogen Berom e to sing en and water. For the above ‘exanples of
sensitize gmcm@ra@gwhb%%swéa*@g a lRosotne, e¢spersidels OBNr R iiFersapqudedagent |
chl or oper QfinHanscIRYor AR ibRMAch 4r9c&np%uﬁcfs%@ a6t tAR| SHRABES biBYhichRA

incorporated in the agueous phase of posone, respectively. O her
sensi ti zeexcitatin hydsef, light, ionizing radiation, or chemlcal activation will release a molecule of

singlet oxygen. The best known members of this class of compounds include the endoperoxides
such as 1,4-biscarboxyethyl-1,4-naphthalene endoperoxide, 9,10-diphenylanthracene-9,10-
endoperoxide and 5,6,11,12-tetraphenyl naphthalene 5,12-endoperoxide. Heating or direct

30 absorption of light by these compounds releases singlet oxygen. Further sensitizers are disclosed
in the following references: Di Mascio et al, FEBS Lett., 355: 287 (1994)(peroxidases and
oxygenases); Kanofsky, J.Biol. Chem. 258: 5991-5993 (1983)(lactoperoxidase); Pierlot et al,
Meth. Enzymol., 319: 3-20 (2000)(thermal lysis of endoperoxides); and the like.

Attachment of a binding agent to the cleavage-inducing moiety may be direct or indirect,

35 covalent or non-covalent and can be accomplished by well-known techniques, commonly
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25 within the scope of the invention are conpounds that are not true
sensitizers but which on excitation by heat, light, ionizing radiation, or
chem cal wotmemaisson wi Il rel ease a nol ecul e of singlet orgyarsn2/Tdees best
known nenbers of this class of conpounds include the endoperoxides such as
1, 4- bi scar boxyet hyl - 1, 4- napht hal ene endoper oxi de, 9,

10- di phenWaﬁ%gﬁaﬁ%q &argrelgee %}qwlgxhﬁ}ﬁolﬁl?ﬂd ﬁngyn'fle; " ic%er ehivaRNeastd

napht hal ene 12 en oper oxi d Heat 1'ng or direct absorption of |ight by

t hese corﬂi’r@unﬂsw Notkda%By Csmi@la@ﬁ, Joné}é?hemF@ﬁ Hep (598925 iA widevariedy ef d| scl osed
in the fo a

(1904 ( por bR BE, SESRRENC o tan VOSEbGoflca® Fonchbilarofiingluct ebod e
(1983) (| aestidspaldahyilascpmuio Srpumsy ¢yemRo garpum ethyIW@tgrputhzcyml groups) gercgnio )
(2000) (4 hgre g@' addXﬁéhl fl‘h@lﬂ%@l% a)md@met& *apcdrﬁasendsﬂg VariRAn®s 2

bi ndi ng a eavage- | nduc noi et direct or indirect,
35 coval emtplp ﬂlmm*qedooﬂallmtwa e ebm(eb eT haé@mhmf B bﬂ@@g grpuriela bindinggent

t echni que i he

e or atur 2oy ETVRRLY achindlld ioh g adnf. (R dflendB0RE s, iy diind T

Hal sted distenss onrtlmﬁpepd‘rclzmr(dlrgmypert@gand@ehlsms J. Biol. Chem, 245:3059
.(1970) A wi de é’cﬁlﬁé ﬁ%ybeoafttachfehl 'ﬂ)cthé e a 1?5)' 8y %Jv@a@lo@alg{tb éb

i ncor por at ed. unct| nal groups inc car box aci ds, al dehydes, am no
gr oupsl0 ciealmiqugs- Sugishindinghy buta 1}’@?@?}})@ bhy@ﬁde}qng@hﬁdeﬁEI ““Wéh%‘d?ﬁt"@ﬁ% gr oups,
and the |} kg.o I}H&eﬁ%{]?ﬁj rﬁéleémegrh,iloggrtl ﬁbmngﬁon\éﬁ&bsemqﬁg agegm%mé is well

known and 1's strat l1terature (see above). The length
of a li nkblﬁgm‘gma Htpeurds pierfelinddn Bejaew by Betsrs.kaepd Rictrstls F- Mo fARWRAY upon t he
nat ure of ei f O e difi8ty afHost AR R cQohal NE
specific @“’ﬁggg l(};)che&rztﬁl ééxgl%lél#\ﬂn%t@&h&ﬁ%&%%t%(r)lsfper:nalty tyg :gt ache& tg t he
cl eavage- mmrmntm&eWWMQ@Wn Theteastonds Perbs 9HPringy pEEREWREs. Such

bi ndi ngs i g e%gic t3tihe %égn%rlﬂaﬁhe%uﬂe%é shdhfK Hl%ﬂxtyﬂ%alt)ﬁﬁﬁda& Widdd sidAQs

cl eavage- it ing noiety or a hub nolecule through a bi f Unct i onal

cross- | i nibiengrybagidstof tagnil digifewhigh fegeie riadivayitcampogiaues laPedtsund in Revi ew

by Peters, fﬁelnﬁ@% @rﬁtﬁﬁfaﬁl&s , M_diffubR® 4- ﬁﬁ}ﬁ'obelﬁéﬂ}c&' A0-aftfotoldF7) 523) .

Al kyl im dat es show :g? ee of specificity anong the funct i onal

groups pr disisrepbanyt Sc‘jlf?rl% %a;alégwﬁ@tdemielmmemrxe%%wwe. wixgh MO or prii mary
am no gr ok atlé'(ﬁcaﬁ&ﬁﬁ f\I'lﬁdeQ)Q&'s]%dn'ﬁgie e?f@zg%&hér RdwH8oRMhKRE Bdefis S CRHEAC as

di net hyl oni m date, azides such the acryl azide of tartryl diazide

whi ch 2@ ateegentsesaieh asyl-afivi- ﬁ(%vtna@y@mwww&cw%@@é hydreshierideea e ysedde v |

di hal i desg{g. cgvalen%b(ﬁldgbét%égﬁra%l& ﬁ‘o&ﬂs%‘fBﬁqu(ﬁ%ﬁ'}@car%xyﬂgrﬂupsd}fﬁﬂoﬂﬁf 0-3,3" -
di ni trophenyl sul fone), ﬁgl ut ar al dehyde, di mal ei mi de, "'m xed anhydri de, m xed
aromatic or allhptlassispecHiceenssmay be Rrakyraed R fomeediiptifie lothe domennd ot her

known cr oggenisiléd il AA8RIRificGelolthhd Q1 A% "c&g&ﬁ@ﬁ@b&ﬁlﬁ% % to use in
l-ethyl -3 30 dISn’Et hyl am_ﬁ% blrcg%{% car bodi |S hydr ochl ﬁarepn%oubee used to

f or m covathsprese mgthopse thpie Aat@wﬁaﬁm% Ieps sene efifhe ??B?pé’é‘ﬁlFsé’ftﬂéf Cé?éfr%%ﬁF gr oups

of anojfiefeagent R 284cB SRS olal ediRRBERicH Y pre@nith&h & FREofduck8r BRfei N Si t U.
In the former circunstance the, class- speC|f|c rea%hent has all of its

conponent 8PIseAsh gqetb&jl@[gﬁéq‘fnt 59111}51565[ Gmoisty fpgpttachment of the cleavage-inducing moiety.

Usually, this involves a second moiety, which is present on the cleavage-inducing moiety, where

5991- 5993

the second moiety and the moiety of the binding agent interact providing for attachment of the
cleavage-inducing moiety to the binding agent and formation of the class-specific reagent in situ.

30 Typically, the moieties interact by non-covalent attachment. This situation is exemplified by one
of the two moieties comprising a small molecule (about 100 to about 1500 molecular weight) and
the other of the moieties comprising a binding partner for the small molecule. For example, the
small molecule may be biotin, digoxin, fluorescein, dinitrophenol, and so forth, and the binding
partner for the small molecule is, respectively, avidin, antibody for digoxin, antibody for

35 fluorescein, antibody for dinitrophenol, and so forth.
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the present nethods. In the latter situation at |east sone of the
conponents of the class-specific 25 reagent are added separately to a
medi um i rwetiods3she present methods are conducted. |n onePapfrsoxodes he

bi ndi ng agent conprises a noiety for attachnment of the cleavage-inducing
noiety. Usually, this involves a second noiety, which is present on the
cl eavage- i ndugi pg, DAL yle WM eqnulwscléa%g@ﬁdmgewe@eaqﬁ&n@d BRbElnhe0f the
bi ndi ng agent | nteract prOV| or attachment™ of cl eavage- |ndu0| ng
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agent to ed. In
R S i e s R
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capabl e of being rendered hyd ic and t'he "support is,
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like, through covalent or specific or non-specific non-covalent interactions.

30 The cleavage-inducing moiety may be associated with the support by being covalently or
non-covalently attached to the surface of the support or incorporated into the body of the support.
Linking to the surface may be accomplished as discussed above. The cleavage-inducing moiety
may be incorporated into the body of the support either during or after the preparation of the

support. In general, the cleavage-inducing moiety is associated with the support in an amount
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| i t er aBQr Bawragark.dhinedet Orgzepr Yele? (Q% Preprcing clpase Raton, 18—'? 1936}1 ebEErs Mofi?“ér s
sui tabl e pRfiecHSErHotbchdiis @%ﬁ;\%@&%m&s 1938).f ol I owi ng are exenpl ary

references: VWassernman an rray. Singlet’ Oxygen. (Academic Press, New
York, 1979): 2@h®shetesensitizers gieﬁgisétzer@@gerwrat% pf singlet oREePPE S¥Citplifn withBoc a
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coefficient at its absorbance maximum greater than about 500 M* em’, preferably, about 5,000
M cm™, more preferably, about 50,000 M cm™, at the excitation wavelength. The lifetime of
an excited state produced following absorption of light in the absence of oxygen will usually be
30 at least about 100 nanoseconds, preferably, at least about 1 millisecond. In general, the lifetime
must be sufficiently long to permit cleavage of a linkage in a reagent in accordance with the
present invention. Such a reagent is normally present at concentrations as discussed below. The
photosensitizer excited state usually has a different spin quantum number (S) than its ground
state and is usually a triplet (S=1) when the ground state, as is usually the case, is a singlet (S=0).
35 Preferably, the photosensitizer has a high intersystem crossing yield. That is, photoexcitation of
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| n gent aby washel lb@qﬁﬁw aménonlmtamraﬂasm syehyps,tgeg., lheldun- nmhasattsoaagondaaﬁsﬂ osecond
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mlllsecon to g%out 6% seco intensity ngth of irradiation
shoul d belagpt;fineandaseent lomprh @, a8, fuagsien and dmgsten/halogst; ﬂaﬁiéammfhmddh@ﬁ@ tizer

mol ecul es, usu kg léEtoin'ﬁés sﬁaelg&ha?e&afgfﬁouﬁﬁ&@d ahﬂéls}@s%ﬁﬁwehﬁ&{armh&qmtes and

pr ef er abl ﬁ st antl a tosensitizer nol ecul es. Exenpl ary
| i ght sou @fé§hq W@Yﬁﬁ@eﬂmawrwn@fatqdlm thetfeliowingreferrgcasoTurrp.,Madgm on, | asers

such a ﬁ&o%culapﬁlo'tdéﬂér@?cﬁ{}ciltéﬁ%%v%) S HORA UARRh . S iR 3, 9039, L1'é?£1cﬁ SI asers,

and ruby lasers; photo mercury, sodium and xenon va

i ncandes cefent PFbE0% Wimanses ale Prpe, Netly ﬁgé‘i Sal- g HutgetéH) ﬂﬁg‘ﬁg%wﬂg et al
flashl ampa;n apkk YHR AchkSci., 745: 297-320 (1994); Martin et al, Methods Enzymol., 186: 635-645

(1990); Yarmush et al, Crit. Rev. Therapeutic Drug Carrier Syst., 10: 197-252 (1993); Pease et al,
U.S. patent 5,709,994; Ullman et al, U.S. patent 5,340,716; Ullman et al, U.S. patent 6,251,581;

30 McCapra, U.S. patent 5,516,636; Wohrle, Chimia, 45: 307-310 (1991); Thetford, European
patent publ. 0484027; Sessler et al, SPIE, 1426: 318-329 (1991); Madison et al, Brain Research,
522: 90-98 (1990); Polo et al, Inorganica Chimica Acta, 192: 1-3 (1992); Demas et al, J.
Macromol. Sci., A25: 1189-1214 (1988); and the like. Exemplary photosensitizers are listed in
Table 1b.

35
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Exanpl es of photosensitizers that may be utilized in the present invention
are those that have the above properties and are enunerated in the

fol | ow ngwoabeesBsces: Turro, Mddem 25 Mol ecul ar Phot ochenP€sirrusot/oiovsed
above); Singh and Ulnman, U S. patent 5,6536,834; Li et al, US. patent
5,763,602; Ulmn, et al., Proc. Natl. Acad. Sci. USA 91, 5426-5430 (1994);
Strong et al; Ann. New York Acad. Sl 1f45: 297-320 (1994); Martin et al,
Met hods Enzynol ., 186: 635-645 (199%wsh et al, Crit. Rev.
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J.  Macr ono|l Mer&ganine SAR5: 1189- 1214 ( 1988)exapayrih-tydeenakdodseles Exenpl ary
phot osensi t iMeh}éenablee listed in Tabl e |pHenBpRiphyd 02/ 095356 PCT/ USO2/ 16098
Table |Ib E nPhot osensi ti zers Hy|pgbdrRibjomepnracdgpocrel [ in B
Hypericin ‘%?é ted derivatives of f|Rfr@h®eien dyes Rose Bengal
Mer ocyani ne| 348 °°%et hyl ene bl ue 9-Thi o §he Chiorophylls Phendl eone
Pr ot opor phyjr :F"pog’é’]?‘ff’ogordohr&/l n A nonaci [d,"PETF aphenyl pol rphyrin  Hal ogenat ed
derivatives P 1%‘l?;llvl,ﬁ:tllfncs

Napht hal Ocyam ﬂ?c'%rtal-ﬂ%élgggﬁﬁreﬁtg fh%%ﬂ@to&ﬁs‘ﬁlizgxc%gﬂe%ompnses a support, as discussed

5 above with respect to the cleavage-inducing moiety. The photosensitizer may be associated with

H

the support by being covalently or non-covalently attached to the surface of the support or
incorporated into the body of the support as discussed above. In general, the photosensitizer is
associated with the support in an amount necessary to achieve the necessary amount of singlet
oxygen. Generally, the amount of photosensitizer is determined empirically. Photosensitizers

10 used as theyphotosensitizer are preferably relatively non-polar to assure dissolution into a
lipophilic member when the photosensitizer is incorporated in, for example, a latex particle to
form photosensitizer beads, e.g. as disclosed by Pease et al., U.S. patent 5,709,994. For example,
the photosensitizer rose bengal is covalently attached to 0.5 micron latex beads by means of
chloromethyl groups on the latex to provide an ester linking group, as described in J. Amer.

15 Chem. Soc., 97: 3741 (1975).

In one aspect of the invention, a class-specific reagent comprises a first binding agent
that is an antibody and a cleavage-inducing moiety that is a photosensitizer, such that the
photosensitizer is covalently linked to the antibody, e.g. using well know techniques as disclosed
in Strong et al (cited above); Yarmush et al (cited above); or the like. Alternatively, a class-

20 specific reagent comprises a solid phase support, e.g. a bead, to which a photosensitizer is
covalently or non-covalently attached and an antibody is attached, preferably convalently, either

directly or by way of a functionalized polymer, such as amino-dextran, or the like.

Electrophoretic Probe Compositions

25 According to an important feature of the invention, there is provided a set of
electrophoretic probes, each of which has a unique polypeptide-binding moiety and an associated
"e-tag moiety" that has a unique charge to mass ratio and/or optical characteristic. For

convenience, the unique charge to mass ratio of an e-tag moiety is due to the chemical structure
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| ent |
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is pro ni que
pol ypept i d@elmmwhm@cmmb@nwdeﬁncﬂMhaﬁélgmnatf@'dlula"e tag noiety" that- has a
uni que charge to mass ratio and/or opt d %I characteristic. For

conveni ence, the unique charge to nass'r fio of an e-tag noiety is due to
t he cheni whtretT ig gtelbinding 200y, @2 hHOSESHEGEUT,/ 28D 2¢rtided8 dine mawdy;dobR| it y

modi f1 e, GE 1R dal B9Y Lf AL RRNM, i Akl DOpRAUR. LRRMSnE ) il

be comon to any ectrophoreti¢ pro I'sS recognized
t hat u2@ qalemg&eauogéﬂbﬂahlddam, andimgreoeferablisiit is o finkage thatywaycberddggveddpysingtat s can be

made Dby tt;%bg@&tﬁ%trh&&y SO ERi MR that TBhele BHARPhGie ag%?@éne%!r fibtd ophoretic

probes may % {'Tst subset havi ng a gro
electrophoretic tags attached via cleavable linkages. kis an integer greater than or equal to 1;

and preferably, k is an integer in the range of from 1 to 500; and more preferably, k is an integer
in the range of from 1 to 100 or from 1 to 50; and still more preferably, k is an integer in the
25 range of from 1 to 10. Preferably, the plurality of electrophoretic probes is at least 5, and more
preferably, at least 10. Still more preferably, the plurality is in the range of from 5 to 200, and
more preferably, from 5 to 100, or from 5 to 50, or from 10 to 30. Preferably, within a plurality,
each different binding moiety, T, has a different electrophoretic tag, E. Oxidation-labile linkages
and tags, E, are attached to T by way of conventional linking chemistries. Preferably, whenever
30 Tis a polypeptide attachment may be through the common reactive functionalities, such as
amino, sulfide, carboxyl, and the like.
Preferably, binding moiety, T, is an antibody, or comprises an antibody, specific for a
target protein, or polypeptide. In the latter case, T may comprise a plurality of binding
components that operate together to hold an electrophoretic tag in the proximity of a target

35 protein. For example, T may be an antibody together with a secondary antibody having e-tags
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e-tags at ¢lervable linkagesmay ywteélbyihv&ﬂlom fognna: o functl onal i zed pol yner

that, bs turn, has e-tags attachgdxar 4 egvhizse.
wherein:
W may be a bond, a heteroatom, e.g., O, S, N, P, M (intending a metal that forms a stable

covalent bond), or a functionality, such as carbonyl, imino, etc., and may be bonded to X or C;
at least one X will be aliphatic, aromatic, alicyclic or heterocyclic and bonded to C,through a

30 hetero atom, e.g., N, O, or S and the other X may be the same or different and may in addition be
hydrogen, aliphatic, aromatic, alicyclic or heterocyclic, usually being aromatic or aromatic
heterocyclic wherein one X may be taken together with Y to form a ring, usually a heterocyclic
ring, with the carbon atoms to which they are attached, generally when other than hydrogen

being from about 1 to 20, usually 1 to 12, more usually 1 to § carbon atoms and one X will have
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plurality of electrophoretic probes are preferably used in the nethod of
the invention, wherein 5 each probe has a different binding noiety, T.
Pr ef er ablwp o/09335@ t hi oet her or its sel enium anal og; or amCeIESHE/MEIhi ch
cont ai ns carbon- carbon doubl e bonds, wherein cl eavage of a double bond to
an oxo group, releases the e-tag, E. Illustrative olefins include vinyl
sul fides at ons

J 6
wth an Sl QR RS G EMAES SRR Bl e A
wher e t hehet@oagommy hsugliyoLi 4tmierdagonisn a ring, the heteroatommay be in a i ng,
or substitute 1.t he ¢ | e at
| east one anddYQVQIg %)0 eo\ﬁ%hqé]gl% g?@lé?%régb%g%gw&ﬁ ﬁggdt ?’%Jr%%féggéﬁrh%%&atons.
The resulandraglrdwatb:émay\‘eetlahaptwtliwnwdlsﬁteﬁmmtadnewwlynnby heati ng above
anbi ent, t enper ual | e e i cid or
base, 05r by ph% ; O_usg%lrylsbva onyan? %8%@%%%&0%&% ar&)fat{cetgﬁlonp%owilja 19‘
phot osen sustualt;e4r to 1§uarhorr aterog arxdm)sto dheterdatoms,iab édscnbrdtah@fel&lrigﬁmdm dirgetyxenpl ary
ref erence nd lg@ Soc. 94, 1206-1209, 1972, Ando,
et al., ts((,: ahah rgatom’laﬁég&:kﬂ g‘;gAndo et al., Tetrahedron 29,
1507-13, 1973, nlsArmIG deeendaiguporﬂwheﬂmrthe e@h@mwﬁdebmﬁadm@@ﬁXB 1974, Ando

and Mgita, ibj 7 g 21,
1735-38, 1975, " er%}n °f‘e d?n‘z@%a§e “ﬁgﬁ%’igm %ﬁg@nﬁ%@{h%ygﬁﬁy% Eﬁ; et
al ., PHhbt bwiné i the blydlagmlloi@tyot glhiiyetgng 28 @r ingldiag a liikige graapdo Admdiget al .
Tetra. 20 _Le t 36, 7853-4, 1995. See also, U S. Patent no. b5, 756, 726. The

formation"of dl oxetanes is obtained by the reaction of singlet oxygen with
an activat ed Bilefefably, 3 Ks i tndt Zate wilectedan that wrmg cleavage glecitopbereticdag: Bow at om

and t he bj ﬂ%n'ﬁ% [Eg'hﬁﬁ%o@s%%be@@g‘ t her carbon atomof the olefin. See, for

exanpl e, 75. These cleavable |inkages may be
depi ct ed by th@hilohdtalepictgd ingherioiraula, 2Be mypy liaxp a GluratitOef-iZy mowtiesrivp AingleV may be

2, Dond: s 2ulE el A5 Sredr moftc S pienRiohdib Bheqelice metal that form 2

st abl e ovait“erit funtti onal such as carbonyl, imno, etc.
and may be bonberative Olemblelllr,lkagesanclu@&i-ﬂmﬂ@rﬂlc\midl I‘bél-labthﬁl*ﬂﬁlﬂmo-"r-ar omati c,

aI i cycl iC 3 e.g.
R A o e R P
be hydr ogen, &lsbpfiaterast areaNeatiad paridingl dariyetivies suhstikadat the Yobsiton withsal |y bei ng

aromatic %p& i Locyclic wherein one X maybe taken together. with
Y to formgélalr%%;t £°Fthe?ﬁﬁ1; het erocycl i C ring, wth the carbon atons to

whi ch 2hey are attached gener al | y-@®X'dAher than hydrogen being from
about 1 t%% .usually 1 to 12, nore usually 1 to 8 carbon atons and one X
will have B Wo 02/ 095356 PCT/ USD2/ 16098 0 to 6, usually 0 to 4
het er oat oms, W ise htthwatomiselectxd fiph thetgzore cansistingof OchaV, Mt S bwelbransafl up t o
6 heterogf te%?ﬁ;?: Ysial ly 1 to 4 heteroatonms; Y will come within the

0

definition usual Ify bei ng bonded to Ca thr ough a het eroat om
A is a chain of at least 2 carbon atoms and usually not more than 6 carbon atoms

25 substituted with an e-tag reporter, where preferably the other valences of A are satisfied by
hydrogen, although the chain may be substituted with other groups, such as alkyl, aryl,
heterocyclic groups, etc., A generally being not more than 10 carbon atoms.

Also of interest are heterocyclic compounds, such as diheterocyclopentadienes, as
exemplified by substituted imidazoles, thiazoles, oxazoles, etc., where the rings will usually be

30 substituted with at least one aromatic group and in some instances hydrolysis will be necessary to
release the e-tag reporter.

Also of interest are tellurium (Te) derivatives, where the Te is bonded to an ethylene
group having a hydrogen atom (3 to the Te atom, wherein the ethylene group is part of an
alicyclic or heterocyclic ring, that may have an oxo group, preferably fused to an aromatic ring

35 and the other valence of the Te is bonded to the e-tag reporter. The rings may be coumarin,
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and as indicated may be taken together with X to forma heterocyclic ring;
5 Z wll usually be aromatic, including heterocyclic aromatic, of from
about 4 twob2/9s3scually 4 to 10 carbon atons and 0 to 4 heCerusar/odvss as
descri bed above, being bonded directly to CO or through a heteroatom as
described above; nis 1 or 2, depending upon whether the e-tag noiety is
bonded t . X, !%gr in one of Y and Z will have a functionality for
bi ndi ng ?bbeg?%(gélg‘lgfte I ng %m ety, or be 10 bound to the binding noiety, e.g.
by serving as Semeral wrefenet depvabld linkegagandjthein pleavage HO@wrsc#rm@ustrmd@t Figurgs
Pref er abl ¢ | e

thYazo%Q%aébﬁ hﬁ]t(%g éﬁ ﬁua%glet(?ﬁ?a ; eSCﬁ)?%tglg shown in
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het er oat o e I . usual |y
one of t in q{’ﬁ’tq%?éelfe?ﬂ iy ges%’r i, %ﬁgileﬁk ?Qva elhgehé?gmf ca%@oﬁgtl%ns and
usual [y n@hermmbedltnhlmalso dCedyage Qitﬂ@rtﬁustr@@d slgbs tinktage wehligiint 4 Aevtrephoaggic
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hydrogen,taglpﬁﬁgﬁ ﬁéé Jﬁ%%ﬁna@g eksxr% f%?'% u9 f ‘%ﬂﬁ‘ﬂ{h%%dre%gps such as
al kyl , ardgdsqriptine bEtho elpatoplorejicdags sk, peavided ahmgeﬁ@tquby Rbeamg}eqmn-dmlegt han 10

car bon at r
di heteroc%%ép?n?ﬁﬂ%ﬁggw gagnégezgml)? # hgﬁﬁgégf& Bstitut ggﬁvarﬁﬁg@r s
t hi azol esChamistzoReastionst Mechapibros, end Heuctira @S Beition (Wiepalnteyscisace, New st | t ut ed
W th afs | 235}, e A %{)]ﬂe Bredir P RAN G él&:ﬁ%ﬁﬁna{tﬂ%%ﬁﬂﬁ ngﬁjéﬁlx%bl%f)){“
ter uri um

necessary to ‘re ease the e-tag reporter are te
(Te) deri avteam arsisfronph ter ehetenentors splsctb(bﬁrdedletgyowwoemﬁyg effe S, gnblNpihiathaig a

hydrogen t: t 0 . p rt of an
alicycli c lhé%grlgéil(?ﬁ 7 B-{% %r{@rﬁ‘ﬂ@ﬁ %rgn}}:l mvagf%é}ﬂ 5{1; glg%(ggl OIJ;;}?eelgé erably
fused to 'etheraDotsrdelwr anyhdnﬁﬁthalrrdfetdnee @tthﬁeqlefvmlwd’ée lptkagerd Fize 196 bonded to
the e-ta Kz " isfa,

gsllt%gtg\g Sin o a&é‘&l[ﬁw%%{t £ SubSAHORY | anéﬁ@rtﬁggégég\leavabl o

PCT/ US02/ enzoxa2| ne etralin, etc. Severa
| i nkag¥s @m@tlmmgaql¢avcb1@bm<agﬁmemmu§rdfmﬂlg 1106 tis rrefewdbly momphgling sOR', or -

SR", where R' and R" are aliphatic, aromatic, alicyclic or heterocyclic having from 1 to 8 carbon

atoms and 0 to 4 heteroatoms selected from the group consisting of O, S. and N. A preferred
thioether cleavable linkage is illustrated in Fig. 10D having the form "-(CH,),-S-
CH(CgH;5)C(=O)NH-(CH,),-NH-," wherein n is in the range of from 2 to 12, and more
25 preferably, in the range of from 2 to 6. Thioether cleavable linkages of the type shown in Fig.
10D may be attache to binding moieties, T, and electrophoretic tags, E, by way of precursor
compounds shown in Figures 10E and 10F. To attach to an amino group of a binding moiety, T,
the terminal hydroxyl is converted to an NHS ester by conventional chemistry. After reaction
with the amino group and attachment, the Fmoc protection group is removed to produce a free
30 amine which is then reacted with an NHS ester of the e-tag, such as compounds produced by the
schemes of Figures 1, 2, and 4, with the exception that thelast reaction step is the addition of an
NHS éster, instead of a phosphoramidite group.
Electrophoretic tag, E, is a water soluble organic compound that is stable with respect to
the active species, especially singlet oxygen, and that includes a detection or reporter group.

35 Otherwise, E may vary widely in size and structure. Preferably, E carries a charge at neutral pH
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10 A-F. The thiazole cleavable |Iinkage, "-CH2-thiazole-(CH2)p

C(=O -NHprotein,” shown in Fig. 10A results in an el ectrophoretic tag

wi t h t he woioenys3se CH2- C(=O) - NH- CHO. " Preferably, 5 n is ipaTiuse2t@pge of
from1l to 12, and nore preferably, from1l to 6. The oxazol e cl eavabl e

l'i nkage, "-CH2-oxazole-(CH2)"C(=0) -N+protein, " shown in Fig. 10B, results
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cl ?avfab l € (if:htméfa%g%': ?1% tEc)é ?Wﬂl ﬁa@&ﬁﬁl eﬂu%pelgce%ﬁ%rog é%té g&gtrgt b' nd' ng

ol et | es, ore CUI’SO
shown in Fqsgimbwmlmnapcbma @hatitb ﬂatmembbrswﬁthamluaahtmm gxsquylswbl%bybhmm ng

noi ety, T, HS est b
colnve¥t| oRal 13%‘?0581551&%})1}&)?%4{1 gé%ggb?%ﬁmye%%ggﬁgagﬁ&ﬁ% grgzpe;ndy
attach@gént, t h8refamaidy, phdr%ﬂ)onebmtagsm@mlm@ty andeieded by qhactrdphoeetiaseppraior80 ami ne
which is MH? . - . ound

pr oduced %K@@ﬁge%@e% garrr%% g‘fya‘g O?é%%gi?;%}ﬁg}%gga&vtﬁg%ldtg IH%QI&H?%E)%?%% ;J hatS

t hel ast re@@_crh@ﬂrhast élﬁfenest eﬂmrowtmhp imghiligés sarthat Nisigcé peadss in angletteapticrogram
phosphor afchrhq B Rupaditi t%&&%&é Msasﬁr@gﬁthﬁdlshécu%sw fibic Gvdtfib 0T gani ¢

conpound th I's sta respect to e active specles, ecially
si ngl et oxrgigeent pealrsds clmphm@ﬁqrd@@tlan ddichds the distancer igpien edJacgn@aw 35

O her e r E carries a
char g\éngt mr?glllf E?%Id}%{ﬁﬁ%"f%hég %5%%62 %%T?%}S%% %rggg‘gatg%ggﬁﬁ%ga%nol ecul ar
wei ght i nPrefesably adjacest pepkdrave b ogelutide! eideasb bOitand eopomelgrblyom deast ey and

most preferably, at least 2.0. In a given separation and detection system, the desired resolution

may be obtained by selecting a plurality of electrophoretic tags whose members have
electrophoretic mobilities that differ by at least a peak-resolving amount, such quantity

30 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
absence of sieving matrices, nature of the electrophoretic apparatus, e.g. presence or absence of
channels, length of separation channels, and the like. Preferably, pluralities of electrophoretic
tags of the invention are separated by conventional capillary electrophoresis apparatus, either in

35 the presence or absence of a conventional sieving matix. Exemplary capillary electroresis
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preferably, from about 150 to about 5000 daltons, and nost preferably, from
about 150 to 2500 daltons. Preferred structures of E are described nore
fully belwa.o2Bssfierably, the detection group generates amCelusortoehen cal,
fluorescent, or chronogenic signal. Most preferably, the 5 detection group
generates a fluorescent signal. Corrposi tions of the invention include
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a peak-reso amount’, such quantit e en I? on several factors well
known to 2$i6$?§22)f19?)7r)d|1®ér1}' Y& pa,tentp,ﬁg P K@ﬁ@ﬁgﬂé,l daateat 48,848y st em

nature of pElgdt, 'wl@ GRS TP, me%altb% Sdténfté'%m9c}§ﬁ‘<&ftbt%! ?at@ﬁt the tags,

t he presence or sencé of Sievi ng trices, nature ectrophoretic

appar at us2.242.%2; Biﬂ%eé Nebltwhalyémvép‘éﬂwat@hél‘%@n@?/%()%ﬂ,@n@thn 1115? Fsvéb%(r ation
channebss, oapdc mﬁqplaw%orés’éeﬁi @reémmde Dl @Edrfadx?ﬁxo@afrmﬁ'é &S5 AR affok-x-t ags  of

the i nvention are Sep ar at ed y convent i onal cap il ary electrophore5|s
appar at usthogimping5- #nd 63=srbpﬁéetﬁr1@@éw@,®a@me ébg@ﬁ:@rwyfawﬁm At 418 R=ATPeD%k VI ng

mati x.  EXgARli@ioYoff@Rbdetn® Y- EmBB-8Rd & cartloxR, LR{HIRSRREesE ~1YR02/ 16098
dimethoxy-4',5'-dichloro-5- and 6-carboxyfluorescein, 2',7"-dimethoxy-4',5'-dichloro-5- and 6-

carboxy-4,7-dichlorofluorescein, 1',2',7',8'-dibenzo-5~ and 6-carboxy-4,7-dichlorofluorescein,

30 1',2',7'8'-dibenzo-4',5'-dichloro-5- and 6-carboxy-4,7-dichlorofluorescein, 2',7'-dichloro-5- and 6-
carboxy-4,7-dichlorofluorescein, and 2'4",5',7'-tetrachloro-5- and 6-carboxy-4,7-
dichlorofluorescein. Most preferably, D is a fluorescein or a fluorescein derivative. Exemplary
most preferred dyes for use with the invention are shown in Figures 6A and 6B.

M is generally a chemical group or moiety that has or is designed to have a particular

35 charge-to-mass ratio; and thus a particular electrophoretic mobility in a defined electrophoretic
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apparatus include Applied Biosystens (Foster City, CA) nodels 310, 3100 and
3700; Beckman (Fullerton, CA) nodel P/ ACE MDQ Anersham Bi osci ences
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30 The charged mobility-modifying moieties generally have only negative or positive
charges, although one may have a combination of charges, particularly where a region to which
the mobility-modifying moiety is attached is charged and the mobility-modifying moiety has the
opposite charge. The mobility-modifying moieties may have a single monomer that provides the
different functionalities for oligomerization and carry a charge or two monomers may be

35 employed, generally two monomers. One may use substituted diols, where the substituents are
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(2- pyri dypeing prﬁwpbm@ﬁhe@ ﬁmnéatleswpfespgc@@&lrﬁn yheeec iy O Bi G AL RaisdCr-
succi ni m dy lkgar(yp )ﬂ%(@bw sHARRARNY )51@-{5 W& tRe &&Wé@)in parentheses are arranged in
N-y-mal ei m do -oxysuccininde ester (GVBS); p- nitropheny

i odoacd? af®y linqmy %ﬁer %zﬁﬁia 2 1o Gpmbraedeiing sl figm fhs rqppicensigting ohy dr azi de
(MPBH) . M di8¥niBhe BycfBRAE, 25c10RhM AR he, 6B HRRIRNE RAEE DyR¥le KBPHDbI RoYIRS

subunit synthesis
pyrazole, 1s01rmdazole pyran, pyrone, benzene, pyridine, pyridazine, pyrimidine, pyrazine

oxazine, indene, benzofuran, thionaphthene, indole and naphthalene; Rs is C;-C;s alkyldiyl.
In a preferred aspect, after release, electrophoretic tag, E, is defined by the formula:
35 A-M-D
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met hods. Met hods of form ng sel ected-1ength pol yethyl ene oxi de-cont ai ni ng

chains are well 35 known, e.g. Gossnan et al, U S. patent 5, 777,096. It

can be apwoeciaileed t hat these nethods, 32 WO 02/ 095356 PCPCUS322/168€©8 whi ch

i nvol ve coupling of defined-size, nmulti-subunit polymer units to one

another, directly or via linking groups, are applicable to a wide variety

of polymeps, .such as polyethers (e.g., polyethylene oxide and

pol ypropyl ene ‘oxi de), polyesters (e.g., polyglycolic acid, polylactic

aci d), pol ypeptisd€60)B whaoe Bicdlimhitidemompitst glisyelicrahetsrocyshit favin 11t0 8

pol ySul T oRAT 8 an1 O VR {:asthA8Ro PRl RIOSANAALER: 0RO, Bldgkcappol yer S
u of umts of mu

t hereof, 1nc I'ng polynmers conpose tiple subuni ts |inked
by char ged=6)-NiCHEx et} iGikiGgOXR-6HEs -CEMEAdCH oW H-6(=ONmOpTefiser s, t he
polyne% CH%%Q?S@&@Qr&@e@HﬁQﬁ ape W th the invention include

sel ect éd-1eng B copofFyners, “e.g., copolyners of polyethylene oxide units
alternating WE&SWWC@DW%@ units. As another exanple, polypeptides of
sel ect .e‘d ! engtltﬁsz?s st d'hodE '\&gta%gp&?otth rt.he(tbtaﬁnoleéugalr %ﬁ%ﬁ@df'ﬂ-ﬂ% gat ur ally
occurring or man-reade am no dcid residues), as honmopol yners or m xed

pol yner s. within the gdnge pf faep elodut 130He ahwt EW0ideltonsni ety of (M D) generates a
fluorescent si f ' Yo Fibided NI S
aspect, D has @%@k?g%ﬁ%&gﬂ E)gﬁu%sggg % aﬁ%%ﬁ%&%%@@ﬁ%’?@?- ofor pairs
of nol Boubleand @B, god theé togel neleculprmedight B 4dVhdhis in the Smed oflfBpn{ aboatlS0 taghguly 15 i s
arigd Ik%gggk£pat mai ntains D1 and D2 at a substantially constant

di st ance. I'dance in selecting rigid linker, g, may be found in W et al
(cited above) ndother pref@rodasieat B i60f8B3{0M 7D1-g-5, 86 0leerdbed 0045, 526; and
6, 008, 379.‘ E tﬁ%gmpgm&gl(lggnt Xe-pa% Iﬁd?&iegﬁgeﬁghp#ec@l e&ﬂ@mgltemifférrﬁ?magpnor

nol ecule in the parr. enplary, “energy transfer detection noieties for use
wi th the Thuswencowduserthe dinsof swdet mapomess, whergithe functipnaliigssvouldde gagrabos: | ee
et al, [ [ r 25 o . 08l al .

I nter n?t\liu%%f%n%%%’gﬂ% %%E‘??gg??%ﬁév%%%g%%gﬁ@g ?ﬁl %101 ??Jk%ay %r?};ef e? etr%c es.

Pr ef er abl moietidsdydsolapikeabstituyion; sychas B f@d ‘G etct hat t he di st ance between DI
and D2 is nmai i hals A SRR B W dHafbel NE T ange
of fron110-100pggggggg%%gﬂxm%%%ﬁggﬁﬁﬁ%ﬁ%ﬁﬁﬁéﬁgﬁ(#%g grgupgﬂgayaﬁgienployed
wi th the prtivalasly ofigepeptidse of frark 2 g6 useally 2o reonomersheitherposisianeharges resyliing et
oxygen. P | ¥oi Eicmq RGn 8ghrRtnd LHOKRSERI N, 25
rhodanineﬁgﬁﬁ%§§ﬁ¥%ggg rﬁ%@gﬁgﬁ§§€%%§5?%%%%ﬁgﬁé Q? ?%traﬁﬁ%hylnhodanine,
and h2 ogtsraitsecond aeddmt psgaagturalip pesofring oB¥no ggidsf et wislatpral py syatheficPMiag e bot h
fluorescejn, d L n.an . - f1rQF - 1- R2-R1 and
R - R~ 0f <t o e BB S R B e e O R B it 1
respect t digohesod dBRyinepkmst amidg acids, d¢. S, or NH, R is (Cl- C5 al kyldiyl, Xi,

=0 h t hat . . . . ' i
0 et ol 5 g S BRI S0 0
gro :J p ] co ns?nsiobadg)rmfarilscgf@hmpallqide he alse yrel tvinde fﬁg(,,acgif, ehdpfearcabivetieacids
cycl o afl] i , .

y g% 8 a[vﬁ‘&efroni Hedd tf)i;/fér‘) %a?}léo?l agrénr? %ﬂgéﬁ{ag%?r ll’ngérﬁlqﬁglﬁﬁ Irclfxg%{;eaﬁtglll Sout 1 to.

i soim ol'e,” pyran, Zéne, I ne; zine, pyrimdine,
pyr azi ne about 30, preferably about 1 to about 20, more preferably, about 1 to about 10 amino acids per

moiety and may also comprise about 1 to about 3 thioacids or other carboxylic acids. However,
when used with an uncharged sub-region, the charged sub-region will generally have from about
1 to about 4, frequently about 1 to about 3 amino acids. As mentioned above, any amino acid,
30 both naturally occurring and synthetic, may be employed.
In a particular embodiment, T-L-M-D may be represented by the formula:
T-L-(amino acid) ,—L’-Fluorescer

wherein L’ is a bond or a linking group of from 1 to 20 atoms other than hydrogen, n is 1 to 20,
and L is a cleavable linkage to the polypeptide-binding moiety. In this embodiment T is linked

35 to the terminal amino acid by a cleavable linkage. An example of this embodiment, by way of
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oxazi ne, indene, benzofuran, thionaphthene, indole and naphthal ene; R3 is
C -C5 alkyldiyl. In a preferred aspect, after release, electrophoretic tag,
E, is defwopadopissé he formula: 35 A-M D 33 WO 02/ 095356 PETTusS021608998
wherein: Ais -C(=OR where Ris aliphatic, aromatic, alicyclic or
heterocyclic having from1 to 8 carbon atons and O to 4 heteroatons

sel ected 21 >

CSoph éﬂ%&@&%%&gl&ﬂggﬂﬁ%?%é é{e' 1H?/&%%)ﬂ%_ﬂﬁ§rl_es&9g fﬂorescgf{ L 19@1‘1’)@6 1%'%\/% or e Nis
in the rafogsobsn ffrlmé‘?rhllﬂcag@nloé‘t’m%)the@e@ <farh%ﬂé>§6@ Omm aaﬁ@qwm@lahgma@scr. bed
above, w cular weight of AAMD be wthin
t he rangeyg?ﬁ{;ﬁ% dslolstilggglf’%)%%g%?ﬁ O daltons. In a preferred aspect, D
is a fluor esceEKampéeng elaggrogfeasetic tw@a@@méu@ﬁ@e] Joniysripsamatbd raprEerfed s 10 6A
and 6B,; apgi the total nolecular weight of AMDis in the range of from
about 150 to about 2500 daltons. In another preferred aspect, Dis of the
form"Dl-g-D2" as descri BbureatpinCO)NE-Edhe-Nhtrodiaaoids t he e-tag noieties
need ot _Qfie A tha B Fhotundll JH & bR fpqund i sct AME i utheh Lse the
same or simlar nononers, wher e ctionalities wou e neutral or 15
made neutral, such as esters and arfa#es2 of carboxylic acids. Al so, one may
vary the e-tag noieties by isotopic substitution, such as 2H 180, 14C,

etc. Pluralitygs of elfigs kQPROr et i ©hhi28&) MWl rw.d wde ol iggafept i des for
providing tfe charge,  particurariy ol rgopeptides of [from2 - 6, usually 2
- 4 nononer|sl _ei tihere positive ch rqes-kesu tindg46 from | y&li’8e, argi ni ne and
hi stidi ne or2 : il rt pV%JIASCu anic acid.
20 Of coursef’fw“.. rglénﬁ%)zﬂe{édsc A Lurng?zjrrﬁy oteHrEENg—am gy but
unnat ural or5symigafie agsdl MO —acids; juch t3gw T ne] ph@gphate substituted
serine or t{hgeoni aparke acidycci nyllcyst el ne, | co- 7ol i goher s08f_di am nes and
am no acids,’Zetc (asnarbmpl@ﬁrbodL nt ofS thelpreféht i nven®d7dn_the
charge-i np } } cONp 52\@ B 'mf'gg% of{ am no aci ds
but al so ny O e 'uL 7! Y31 ¢ ac d%’]SSjIT Vi ng from
one to fivearb r@asr i e par {1 ng3p@i ety may7ioave]| f rom-about . 1
to about 3012 pr efabnmbllysirebout 1 [t o alout P00, w0 e prefedZBly, |about 1 to

about 10 anii jaspartiveecid-lpginect v land Ay also défhmprise alidt 1/to about 3
th' OaC| ds 0 4 t h r(asp th;\md\ll ]-YSln"hl Ade WG F gﬁl‘\ﬂh ‘lcurin?. hn unchar ged

sub-r egi on, e c%%ﬁ&%ﬁ‘%@g’lm i —geheraflbytaye fgigi. abput 1 to

about 4, freguentipaloid){yheaabOUT F anm N0 agselS. AS nesuwsi oned above, any

am no aci d, | B battispmét awid)s Hysiecclur ri /g and svidBheti ¢. L|4%,:£)9be enpl oyed. In
0f or |

ll

a parti cul arl1%®nhqdaspetie acid); flysmeD ingpy repnredéd? ed by ul a:
P 20 (aspartic acid)g -lysine e | 1655 7 -.0627
21 (lysine)y +2 1029 0192
22 (lysme)s +3 1170 0264

10
wherein q is charge, M is mass and mobility is proportional to g/M>".

In another embodiment, mobility-modifying moiety, M, is dependent on using an
alkylene or aralkylene (comprising a divalent aliphatic group having about 1 to about 2 aliphatic
regions and about 1 to about 2 aromatic regions, generally benzene), where the groups may be

15 substituted or unsubstituted, usually unsubstituted, of from about 2 to about 16, more usually
about 2 to about 12, carbon atoms, where the mobility-modifying moiety may link the same or
different fluorescers to a monomeric unit, e.g., a nucleotide. The mobility-modifying moiety
may terminate in a carboxy, hydroxy or amino group, being present as an ester or amide. By
varying the substituents on the fluorophore, one can vary the mass in units of at least about 5 or

20 more, usually at least about 9, so as to be able to obtain satisfactory separation in capillary
electrophoresis. To provide further variation, a thiosuccinimide group may be employed to join

alkylene or aralkylene groups at the nitrogen and sulfur, so that the total number of carbon atoms

35



T-L-(am no acid) "-L'-Fluorescer wherein L' is a bond or a |inking group of
froml to 20 atons other than hydrogen, nis 1 to 20, and L is a cleavable
| i nkage twotRe9336¢ ypepti de-bi nding noiety. In this enbodi meEmtUSI2/i®98 i nked
35 to the termnal am no acid by a cl eavabl e |inkage. An exanple of this
enbodi ment, by way of 34 WO 02/095356 PCT/ US02/16098 illustration and not

limtati Oxlﬂay ﬁesln%era }MMO@I& fo%ﬁoxft% ,%(ﬁé ﬁﬁ{ﬁll}b é?botl 2306 96 nInst%ad cﬁ'%rﬂl bond in

the formof an am I nkage 1 nvolving the neta-carboXxyl
f | uor escetambination wish th@ rahéve grouphinddo adgrhydypbificityy enamegy weelkilenegxngroups.

pol ypepti de- bi gdi; ng t}fé‘?xhéﬁ?eyofﬂ@ﬁ?o@ﬁhi?ﬁloé?l 'ﬁ‘% %ﬁ%@g}%@%&fyiir?diéa?e%?dipe?-ﬁ%aﬁ’” such

| abel conjugates may be represented as
Fl uor esc ebmbmwtb@@mmd Optrrehadharacieditios oiithe lebdl,ghawsk abermray treheferges at

Tnone. L3neb o8 G b GOURANANRARE G AehobBb SR kARG, Sy IRELE 2
4al ani ne-28ULy, 9@@88 fohkngaimterastiarewith B8 §@vend ahﬁaom(laﬁpavlwn@, aad fhg lik9.11h-on@491
Lo 2 o BT A3 Db
acid)7-9 1mﬁlﬁhtyem®fymalh<a¢w mey be/synthesiZ2E 802 5068 of Bradyrad by domng or
e | B Tad AR By 1 SR DR P 1
17( aspHY t onidy e aysteing o swenm@ﬁ@ne/m@empmmlmam@ mﬂs et)lﬁsmelargmn@(hmi@w 0549
L3 s e iy I3 3P Q0SBASoPbrh ray
functionalized. By using protective groups, one can distinguish a side-chain functionality from a
terminal amino acid functionality. Also, by appropriate design, one may provide for preferential
reaction between the same functionalities present at different sites on the mobility-modifying
15 moiety. Whether one uses synthesis or cloning for preparation of oligopeptides, istoa
substantial degree depend on the length of the mobility-modifying moiety.
Substituted aryl groups can serve as both mass- and charge-modifying regions. Various
functionalities may be substituted onto the aromatic group, e.g., phenyl, to provide mass as well
as charges to the e-tag reporter. The aryl group may be a terminal group, where only one linking
20 functionality is required, so that a free hydroxyl group may be acylated, may be attached as a side
chain to an hydroxyl present on the e-tag reporter chain, or may have two functionalities, e.g.,
phenolic hydroxyls, that may serve for phosphite ester formation and other substituents, such as
halo, haloalkyl, nitro, cyano, alkoxycarbonyl, alkylthio, etc. where the groups may be charged or
uncharged.
25 The label conjugates may be prepared utilizing conjugating techniques that are well
known in the art. M may be synthesized from smaller molecules that have functional groups that
provide for linking of the molecules to one another, usually in a linear chain. Such functional
groups include carboxylic acids, amines, and hydroxy- or thiol- groups. In accordance with the
present invention the charge-imparting moiety may have one or more side groups pending from
30 the core chain. The side groups have a functionality to provide for linking to a label or to another
molecule of the charge-imparting moiety. Common functionalities resulting from the reaction of
the functional groups employed are exemplified by forming a covalent bond between the
molecules to be conjugated. Such functionalities are disulfide, amide, thioamide, dithiol, ether,
urea, thiourea, guanidine, azo, thioether, carboxylate and esters and amides containing sulfur and

35 phosphorus such as, e.g., sulfonate, phosphate esters, sulfonamides, thioesters, etc., and the like.
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22(1ysine)5+31170. 0264 10 wherein q is charge, Mis mass and nobility is
proportional to g/ M13. I n another enbodi nent, nobility-nodifying noiety,

M is depwodenss3scr usi ng an al kyl ene or aral kyl ene (conpPCIiusg2/s6008 val ent
al i phatic group having about 1 to about 2 aliphatic regions and about 1 to
about 2 aromatic regions, generally benzene), where the groups may be 15
substituted or | f 0 2to
about 16, ror eTl{rJ’sgﬁlg%Q%seE 'of ﬁ&%gcgnp §1H§‘J)f|t Oﬂt?@ %g%tt}lc%r‘?%@gxsseg abcgvre égl?g(‘i%

mobi | i ty- hﬁﬁéeﬁlth@tmblem}olmwdl thwmoltlhm repdifising moieg lfogerreeqlﬂw Sfable_@rtb@cer stoa
nononeri c may
torm nat o4 b bt gl B ERb G o sk B MBI NG b D RS NIE T2V, o

or am de. mBy:iy maalrbplrdyscdl@ asummtum!;u@mtlﬁle@ﬁag]Prebefdhml@gd}@h‘@a@geoﬁée ets vary the
Mass i Ns up {)éer?lfomg 1; pabout 5 or 20 nore, usually at |east about 9, so
as to be a t Al satlsfactory separation in capillary

el ect r ophor esi Eor tﬁ'mpﬂt part, dlee rhehilitireodifying mbictymaydetaltiond deierthadettetable oup nmay

cul Tur, SOl oty bl B R R 3Rl B R PR

PCT/ USO 2/ i@l)rganmyambéy plout hto abant@e0 etbma ¢ uspaliyoababicdto 2BOit 10fatemun el | vy
about 2t i i i roups
and to addRyar SifeRbe A b Rhebbe R AELANwH ook 15, BB LP

nat ur e 1of degne omiim dlvetrwlrwmrﬁ@torrgcommmlvhe targchilte bfafwerinmd c"éltleediam df 1iJ/ler sity
can be a ' f the | abel,

t he use o 'mﬁ rgy %”n? &??@tﬁeﬁhﬁ%@ lgp&nk\fgglédaﬁ}%%g{lfﬁﬁ%gﬁ’i:%%gr?‘lgcal nat ur e of
t he nobi | ph%phmms,flynrmwgamulimy Vapihiishbstifubts ey bevprigsent enythe mgbilityarodifyingi ng,
interacti %]lg n one

Hdie B’ Evﬁlcfl prﬁz %911%@3f1y ?rﬁ%n{rra% %Iﬁrlt Ibfth)}é lﬂ Jcelikin n% ﬁ'BgorBQ%r ﬂngg&ced

enbodi nent o e invention, ying e an

ol i gomer , bykmathesis. hlémcmnmbllﬂlqswuqhmﬁyfoy pregenbrivithe ghampclm am;dvshaésaph@@l on a
Convent SnfT - e R R e e s B RO RLLE B Re BRAREECT
cystei ne mcludeammes/, phmenininselts, wwyh&mumslpdu@mm}gmhm@sa@tb@cyl goups,

l'ysi ne/ ar ereis a

uni que fugéé%}lé gﬁé% t%rhbg\/\%gS Het%ggksﬁﬁ&??lgﬁeﬁ??gaﬁﬁl% u‘%&%’t %ugﬁ%st%lé;ed By using
protect i veucgqoeldpbasemé thezamiok ap1d sidpohains, au0§|a@|§mé¢¥alemnﬂ awinelingrihio¢thers,f r om a
term nal r i gn, one may
provi de fg{rm%(rafa g% %rﬁé#gﬁhhfr%%g{ctﬁ%aﬁgght \%gglﬁﬁﬁ@gsegﬁgb@oﬁgg?%nal ities present
at different siThewolhtytthedifybigividiety manbi 4 imeglig@narer ehgferoniigemplehavinge uses
dear oo depa e B L e RIS R Sl e
ar 3I gr oug@d&:dmowdla@%b@tew-tnmmgwﬁﬁﬁdﬂ bﬁ’él@d?@k?fo%htpgprﬁ@dﬁ  lkage Var i ous
functi Onalbét(»vls&sthé%}(blhﬁ Iﬁ&ﬁ%@mgﬁﬁ&&y amﬁé)de&éaab@rlmmﬁcﬂé qgtauyrgﬂamcahenyl

to provide nmass as we harges to the e-tag reporter he ar group

may be a ve#fineionaliy Sapmaybeased ’@ﬁh@lﬂ@ie a|dptaptpiiglabe nfolgselei Boidwvingy | s
r equ' r 95‘ dfRrdRhctRniiRE WG HXWe 1SRRI BYndRE 103 IR 6 1abiBMo1RBleabdeaChed as

a sid

enhances the opportunity for diversity of the electrophoretic tags. Using different fluorescers for
joining to the different functionalities, the different fluorescers can provide differences in light

emission and charge-to-mass ratios for the electrophoretic tags.

30 Attaching Multiple Electrophoretic Tags to Binding Moieties

In assays involving polypeptides, it is advantageous to have the release of multiple e-tag
reporters for a binding event involving an individual target molecule. In a sense, this results in
an amplification of signal. Desirably, the number of e-tag reporters released for each such
binding event is about 6 x 10° to about 6 x 10'°, preferably, about 6 x 10 to about 6 x 105,

35 Where the polypeptide-binding moiety has a plurality of sites for attachment such as, for
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chain to an hydroxyl present on the e-tag reporter chain, or may have two
functionalities, e.g., phenolic hydroxyls, that may serve for phosphite
ester forwatoss3amd ot her substituents, such as hal o, halpcalusyt/16008 tr o,
cyano, al koxycarbonyl, alkylthio, etc. where the groups naybe charged or
uncharged. 25 The | abel conjugates nmay be prepared utilizing conjugating

t echni que t I I art. i gm

el e eV Ebe SELFRUS: trere SMMAakD of el b Uh FRYp ARG KILARRPERCILLBT o of
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have a Ju ' ' ' : 1Nk . - : not her

nol eculsfe g%a%ﬁg%%&a{%%@ft%%ﬁ%%gé ?reg?aé‘%d?%‘l pc%?ré%g%&’fe J&ﬁ@ﬁl‘g%? %lt%lgs resul ting
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during t hgdgﬁgg@%le 0 aft’oﬁ%rhlgi}fgtgﬁq%@c? g%gh taglﬁglﬁ%?ﬁﬁ{u&%&%@t%%ﬂgre%ﬁe. For the
nost par t hydréwy, aoipp. tersapivoeiicioxyreghyiasice eljdehyde etse asisitss fd linkiagr et he

det ect abl 0L £k I i i . iadi ng

ot oty of g tel ot loplaho Mk kL e SRR R § Ao RA AR B8 Dout 1 to
about 300maiebne, thanshwepislehindingatvisiy totbetatiachipd uSonedoncgiveakisies ae paferredpgi n. | n

hi o i . . at. i . i i
this e Ogﬁ’h%ggcguget%?t}{eﬁ)ﬁﬁilwgb' Iﬁ{ pa?ticm;}h&ﬂgl dn@raxg&?m&él@écﬂoﬂé‘, The gﬁlﬁ{eﬁgé 0 a

subst ant i egree on t ) versit re U|re to recogni ze
targets t oapbe getergohrbivad watehimselidé. nlksthub necleusiyishaliyyat leasd pbopt 750090i ety for

t he nost I : 1 - Al , us,
geﬁ?l%xﬁvlycﬁg‘@gédlrg f eBho@ah Afion BE hbR cuwagn;&, %lﬁggﬁgpm&o

b
boron, an substituents nay be prese

mobi | i 2§/- Alesi 660,004, more pawelly uiet RuiALPIHE0. ndlpsirative ubpwelsidngludes part of the
natural |l Y pRGGHEHAG, SRRGIRES, gslyﬁmeroag#ﬁgﬁexch&gg;@a&@,e%a e RN RPN ht i es

whi ch may presen the chain include am des, phosphate 15 esters,
et hers, egeasspect ¢ hianthedlinkst, vichhps muldiple siigsifon attadhment of e-tagmpigtics. &t ers, et c.

The side ﬁﬁﬁl&)gassite ﬁiﬂl&ré&fl@? AH YA S nen PLIERRY a‘d@%h%%' r%.f‘%’e%ﬁ”égmm‘ﬁ‘?ér R8RS and H1C1 udi ng

phenol i c groups, carboxy groufps, esters, am , phosphates, =
het er ocyc Plslityefisitesdon atrehynent efeplaality ef cles ayistiess Ofgqumie. &¢ etAgmOKis eosi de
bases and .} 0820 Bhns bGikeR8 tHABcondricda ARctRMAFZAL 8 cRIALRYY AR i ne,

thi oethers, thiols, “or other %roups of Interest to change the nobility of
t he el ect Flsprage-Bxdpeing mejety in accordance with the present invention.

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 present invention comprises the

30 polysaccharide polymers. Polysaccharides such as dextrans, sepharose, polyribose, polyxylose,
and the like may be used. Another class of polymers are those that result from the addition
polymerization of substituted ethylene or butadiene type monomers, including short chain
unsaturated monomers such as propylene, wherein these monomers have substituents that are
hydrophilic groups or can be derivatized to hydrophilic groups. Suitable hydrophilic groups that

35 may be attached to the ethylene include hydroxy, carboxy and the ester and amides thereof,

38



20 The nobility-nodifying noiety may be a honool i goner or a heterooligoner,
having different nononers of the sane or different chem cal

char act erwetRo%335€. g., nucl eotides and am no acids. |n omeTarsbodionent, the
e-tag noieties will have a |linker, which provides the |inkage between the
mobi | i ty-nodifying nDiety and the detectable |abel nolecule, usually a
fluoresce 0 Moe lab AR 13 Quitdol

det ect abI({eml Sk d%eflfl& a%%%'aé%g&ﬁﬁer%)!a&%tg?%ﬁ%éa uﬁgt%ﬁa |tt§1és “whi ch
may be i ndaommgmmtswnbotwdveduhsmuwtdemmgbh@nl by, forskanenkt, dhe egiforeadhances

t he oppor ol r 0 g different
fl uor esce%ésﬁ%&%e&e %ch):l %@at% Mﬁ&ég})%}i?eesgje S gl%ﬁpgh}a P%iélgguonwﬁgj@dl fferent

fl uor escecroznpomtsmf thei ecleg priobd. ébféwem’@blemom@mmclmmbiabﬁ apyings endealepbols o- mass
ratios 40 ecelect i g t t -]%pehor etic
Tags tOSf uﬁ%ghgo? aniy lé) @&9{&?&1 a?cggﬁsﬁml al’(li\glgl @?onlﬁﬁgfn?gol%}xluts élgjl\j/%d Iﬁjtoﬁxicassq

advant ageoerenten Immdepdl)hmrsmasedwéne@mpkmtd iIpktes eas¢, dlap hydeplilicitymayfter a bi ndi ng
event inv i.ndj yid hS. results in
an anpl i f@éﬁ?éﬁg{)ﬁ%&‘o hggdﬁﬁ{é &%igg%ﬁﬁg sglglfl am{l}%ﬁ& e‘ﬁ%lglr;blg\?dﬁgﬁ? gﬁn ?‘gﬂhgrr ters

rel eased Iﬁcmymeeacchtosnmahmelbiﬂmﬂbwgthevmoprla@ fahndignal Groups OBreagdioadhthes x 1010,

pref er abl bm mp 9991 tof @hexe ég?m{)ﬁ &%%H& el'?s a co?ég%ﬁt@rgcgf%?lg&ﬁylene glycol with

pol ypept i de- as a p Attt achment such as,
for 371QA¢)7<@52/75109 513@@1 POIY Slp@@ﬁ¢ G EluiE) Oé& huiplb dextan tavhichewyt 10tthabout 36D a

gl)lutra?: ;tsym%mﬂ&%gw%lﬁ(%}%gegﬁggg %Ean%aﬁ?ep&n%%%&&hgﬁf?ﬁ&ﬁe '?;gm;)r gbgagl nds to

t he pol ypepti dépazrﬂdle rmafyé)efempbyedtjp mhanfg: thmtéwr eﬁe-@a@mfeh@ssresmtmuihﬁg-t%gent

2: gg\s/atgg-ﬁg E%UEH ga o1 et |eﬁtgléédggésgﬂ%¥sg(§?%q%%ﬁbte%ht {a:gglva }Sggla% | nkage,

a pl ural i eildroplete (¢ mghyidegsanbom figorpearionl Blieva dluf Oraeﬁtmlfn‘de agsyathetit suehgsol vi ng a

ant | bty TRoyERGY FFoe el BN S Eh G B AR e RliaBal B8 APHENLEIPOIT s per

ant i body sitherasidition ofepnflensatiparolymerseldch dre rqaél:lvb(éspetﬁbkemtaagssme@@dlm{ &he

pol ypopt | ermRieeae k@b B8 piiRe of LT Bk, R e aeed in &

s e s e e pR i
al a e 1nQ1 1€ c o1t Ut S

ol o 5 gipm%%mg@ prqsﬁétylmmi{ﬁ@ a@@giuglplqi@mw@cﬁé'té borgidneiional

mat er i a' : L'{m{ﬂu-t YOl the Hams%aems ufauva eﬂﬁkafgemmsagééd AB6RUPS,

e.g., ydroxy, 0, nercapto l'eni c, "al dehyde, etc., as
sites for | i nkh?g)arfmbtr i@bq(im@(‘ plomattng prebe @ﬁhq ineention tl@mlnpeptﬁerbtnﬁ@ge t hat

01 ypept i IEE s oo A bR ATAR kGt b8 be RNE doublplydfach
preferr edcmrmdsdw ﬁé@dlb%cﬁu%l@s befentammphaisﬂ PY tefcttoéi of s jaminopgidreséiduperfi on i n
unwant %? §k gﬁuﬁo@%%k@ﬁl@ -inclitnd HbPankl Jééx%ﬁ'ﬁs of [R¥ne e H@éc%fbo%lclégh%rdﬁbs yat er

i nsolu nucleus 1I's usua | east about 35, | ecul ar
wei ght angluisayc dnd agpseisaciptheisylfhydsyl @punwf eysteiicand thy walmlﬁ wenesmftth% sual |y

under aromatic amino acids. The conjugation to an antibody may be random or site-directed. For site-

directed conjugation the linker or mobility-modifying moiety may be joined in any convenient
manner to a unit of the target-binding moiety, such as the Fc portion of an antibody or disulfides
30 in the hinge region. For random conjugation amine groups (e.g., N-terminal or lysine) of the
antibody may be employed. Alternatively, carboxylate groups (e.g., C-terminal, aspartic acid,
glutamic acid) may be used. Other examples include thiol groups. A primary consideration in
binding to an antibody is retention of antibody recognition properties or specificity and activity.
Specific approaches are known for attachment to an antibody. One such approach is the

35 carbodiimide reaction to link a carboxy (or amino) group of a compound to amino (or carboxy)

39



20 about 600, 000, nore usually under about 300, 000. Illustrative hub nuclei
include polysaccharides, polypeptides, polynucleotides, ion exchange
resins, awo ogkesssé ke. The hub is in one aspect a branche@cClriusk®r609%hi ch
has nmultiple sites for attachnent of a-tag noieties. The nultiple site

| i nkers have an attachnent site for attachi ng the pol ypepti de- bi ndi ng

noi ety anda Iur it attach a-tag
noi eti es. cdg ahb(’g% Réedl onaﬁ"ﬁt%n Cime)rslalﬁg oS ﬁtﬁ dnb%eneergns of

| i nkages hahat)eenom:drtb sk ﬁlebmmotgrmxpaalfatuympduad toi amm)j gaumtof élela;rtlttotiye

cl eavage-in ance th th L nhvent.i one
enbodi rren’fno]([jﬁ‘é F:[ﬂsrqﬁf&eé laéﬁgacl & a eb 5€ rs'?t_'c Pn 18 emgﬁ)g;%% Gpiiy fg%or%pou ﬁ[l"s to Qrﬂtboéj;{; dition
or co ndemsmulesn ’I]hm Imether iwiotvias the Iptrigalate ofudammmﬂmlcbmyomd tcpmlmked thite

attach e.noieties er s useful for
the re ge?t a"t?fg 3t°P11 (P;IB‘ ‘Eg’é‘/n%mtpﬁr B o Fﬂln% %rh%%hgée th?cH ?breac‘“f@‘gléhc@% ari de

pol ymers. arl?;bb&;&xﬁﬂédm&r iAdeshmane becass vitefotmeaaios pf as&qhifﬁbass @ith pminprgrdnpsﬁ the

pol yxyl ose ot her . cl as | yner s e those
that resuft tlbf’ﬁlyolﬁ?lf‘t‘i‘g gﬂ’ﬁﬁﬁ%‘%’ lsﬁ%’flg‘fﬁ%rhf“ﬁeq’tee’b‘?fe%?s gsoﬁshsrtgl atgggs rcqtvﬁle]i%{ ne or
but adi eneattaghieg coponm®t 16 ,anmbmdiesldStngbls hiakdrs fohaehdtion withakidizad endlbndwemrer s such
as propyl en i opers have sy stlt ents. that are

hydr ophi | ?’8815?&3%‘%0%8 ?ra%lgﬂl %lé’g@g? Ot E 8 AYEF éi?lmidlsffzo%ﬁloﬁr )SP Sui t abl e
hydr opho | cansigtiggd pritnbrg tanidite, myﬂzhr}aatmm; Ihﬁiiaztm ]h}td&izdeﬁwldmxglamml ude hydr oxy,
i nos, ARV NG eerem e gy PR ARG e Coah R e BT T e
derivatiz e;dsttaopmnftﬂ&tstrectune&ﬁﬂt |1Mbergommap$ae pﬁnoduced by snitakle bb@q%nbdﬂﬁganon

pol yneri zat.i on | e, the ester formed from ethylene glycol
and acryl |}1m?(e Saotcf’nthmﬁlg Su%%%’r oxyl group for derivatization to the
conponents of hrwpaﬂmuhgap@mablean attibedy @ntamaiglpelyrwbl}améc shainsad exitbzegdd yal | yl -
?g] ESISFSF angtllc%g?a%% a% € i&é gr/ougs : §%c2110§1 gtllon qlag’be gajugveh B;Y fo&x&%\&g erlé]dél‘;egag?r:agl on
al so be ehkipivoyiethe atthhhmlacdsssuch hsafdtymrmbdmﬂmwrcteytrammyolmles mauugcl@a by a
o e SRS B AT HELDU RGB! pedE i i Tur e
reaction mttbhdyttb}aeductqumamtos fmimﬂmc@dtragmptednb@ge@e such polyner is a

copol yner of hlen | ific .

exgrrp%/e of a Eg‘ﬁy CEm%%xltl vemﬁ] %?fﬁg%g lélﬁcg{lj‘%sq%&? © a%ﬁ%dztgﬁlgls Iot(‘:

e-tag i edtibedy bmne béthatafomltmdorpdrapwnahmb e@udveraﬁtivcllemmmntlinlpac tidet e may

be enpl oyed ¢ nhange t.he.n t t

or Obgp TK ghe pcg rdtltton emgl(ﬁ%ed 1§the§>¥%t§ n‘tethoﬁs @ﬂ:oﬁ@é %I)ﬁs% en?&rl%ﬁﬁt@%reséﬁg Iljrltg&ltlﬁ% ; ggm c

pol yners theettag moipties ami dttadtecbtd the Bul( &y mgeaps b@pdﬂaaeaiﬂ@mkaga‘drum@ghdlmﬂy tosi | i con

fluid [ I

such ks ol By Bt B YRR iR DpBind BB SRR Ry B B

ei t her addmﬂmgagemanddvmdlmfatag pohe pohyisiag she aptibody, velrieh brivgelihep-taf IB’{JEI’IEI ble in
i b

ol eavadl o TEv Rl B ol MR S5 b BEElod Sl B Al BedY

about 100 subsequbmdttedti®s and foatelativi éd the presmmye dnd/of amMOEQJPCéyp@pm@IpEeSMr t i cI e.

As used herein, the term “capture ligand,” refers to a group that is typically included

within the target-binding moiety portion of an e-tag probe and is capable of binding specifically
to a “capture agent” or receptor. The interaction between such a capture ligand and the

30 corresponding capture agent may be used to separate uncleaved e-tag probes from released e-tag
reporters. If desired, the receptor may be used to physically sequester the molecules to which it
binds, entirely removing intact e-tag probes containing the polypeptide-binding region or
modified polypeptide-binding regions retaining the ligand. These modified polypeptide-binding
regions may be as a result of degradation of the starting material, contaminants during the

35 preparation, aberrant cleavage, etc., or other nonspecific degradation products of the polypeptide
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The particle usually has at | east one pol ypeptide-binding noiety attached
toit. It is also within 20 the purview of the present invention to attach
mul ti pl e wexengIssérol ecul es to the particle and to |ink merCTIyshE1@98 ag
noieties to the dextran by neans of cleavable |inkages as di scussed above.
In a particul ar enbodi nrent of an e-tag probe of the invention, the

pol ypept i glgaibi ngfeﬂ)g AerBbeet th aﬁd %Elerﬁ;&ﬂﬂe@%%rom?\ iOHIPRE tPhhe le%eﬁﬁ@éiﬁmdhﬁg%t ons
may be used to coval entl X h conpounds to anti bodi es been
acconpl i s¥gign by astede sipen e@fromﬁlee B FRPOBIgoR deivatfes of 25 the anti body

mol ecul e, i ncl WditRgrof fEmEKhHA nBly DY H§ed0fSu$}V1%ééﬂﬁ>rs 1Baﬁ‘defn'21ﬁ@al eRLRMXNd i ¢ acid
groups of glutamc¢ and aspartlc acid, the sul %roups of cysteine
and t he viedpbUs syabias ifuasnoglobyling, lecing ppesinees - mldab P@sso Resigghligdici on t o
an antis Old.:yep'i@Xs tfv@i? gﬁ’a’i’éeg naflrdifr Aid @E LKL of f\@({m ot IsGriaadlid, 8¢ iR dadam sgat i on
the Iinker or |t fying 'nmoi ety may be j'oined in any conveni ent
manner t o2 EPSUWPB’ Cbﬁrg@ Oltﬁtapg@?lemsnﬁﬁchgs PNEYM giptpsh bagie anteo syt on of an
anti body guiqfi b?x‘rﬁsfté ﬁll@%mf%@ édhemldagamﬁﬁgdb@ Ong ilfsocreglra@mg rg}oq@ag umalh@@ ami ne

groups (e.g term na ysl ne) antib may

Al ternat i ncéttyfelyczhmm yhilg fée glﬁaye‘fb gleqt@pgorem@ag BmpgatiEgly clawér iT hu:s

glutam c Sérg‘éiol{@%l%e%eél ctrSHdRic BT, St dnfalnbdSvel BoBL, A QAR A primary
consideration in ing to an antibody is retention of antibody

r ecogni® i égradetgrenredusts, lﬁ)?asélp@élleﬁ’%li’ytvlr’@ﬁaﬂ‘@é&lqnﬂ separatiggasitiode  appr oaches are
known for Aﬁé&lﬁﬁz@wﬁz réc@pt&}r}na?r'% b0 2 KR s%H&b?t o B%ﬁ:@ulhﬁw&ﬁlﬁ 35
carbodiimde reaction to I'ink a carboxy (or am no rou a conpound to
ani no (or magppelkle, secharr gossdd 9B EBtPET, 4500928 TIBrtsies ¢ 1@16, EAESAREH body.

Addi ti onalqye Qatémwgmkepag%ﬁ& caﬁl;ﬁﬂlga%ondmw@ Bdesis HetlodindaRst ers  have
been used to? am no group of a conpound to am no_groups of the

ant i body enbﬁm@eﬁlpépeqfwtmﬁhm@ﬁay@péﬁ%%ﬂfoaa gl fegresof aultdeXiigon i s enpl oyed
to l'i ngs conpoundg ger@ra@%&é;qgm mamh\eeq% Eandlhmem&la@m E&%éﬁﬁée Elh@m%

peri odat e oxi dation of the conpound i nked contains glycol or
hydr oxy gmeighsperit, sAsfdG?cﬁi’WgabaYP’ anf'dla@p@@anm%}ﬁedi for seqnsperingc e HIOWHEN t he

anti body %Q%@Rol Jpa&émd}ﬁg Ifagfaﬂ rraaivﬁn% tﬁﬁrmighm&ﬁ pRdREbdKindhiBSGrsiM t h

am no groups of t ant i body . Furthernore, |socyanat es have been

used as cbemsd; Fﬁglaa@temd@rfcsmra@e%ﬁ tbm-w mojgticabOnA ¢ iBesiBerhiplyreptidst i bodi es.
Sui tabl e bihike teyidn ek ?%tﬂrg'i‘igé(ﬂdtvt?ou‘iﬁ(ﬂhgﬂ B&strBRhddb @ ﬁl%tﬂé twoRghitHs 784

ant i bod(% fragments i nclude those contai ning an ani ne sel ected fromthe
group 30 wewsifist comgbing thﬁwaﬁ*@flw%tﬁﬁerv@th afEelapranioy for e diest ligandrferspheying

hydr azi dey, olﬁﬁé@ﬁ&%ﬂh@ﬂg #8ion r 1hB Yiekk ﬁgdnﬁe Oné 8@ ARe BRGirdt Rlcoar bazi de
groups. Suc eactive functi ona group éﬁﬂ exi st as part of the structure

of the |ifR®the Wpﬁavwrfhﬂfwmﬁtﬂr wﬂ%bﬂe ed Hb‘H%?ﬁ“&S.’Pltl%éf figsetifteflon  of

l'i nkers n@his GROIIM: 161138/e8 b EonthiRkiPe rdsiitiflg RRHobifibh, Hherd RRY foRGBptRIB-bialdghody
cont ai ni ng pol ysaccharide chains is oxidized to 15 produce reactive

al dehyde elomsentaining hediestdganddnbarag tite Heshicespind Wi the ssrondegsepios, Wiy i odat e
as  knosnywbildlsfie Bfifolatd bHenATH BEMbETeSptpepide tfusmngefé h&kin@iiE ARt G@XAT an
nol ecul es, having e-tag_  noietjes attached there y cl eavabl e |1 nkages

are atta Chlgdetglgmgﬁlg sg_tfqajg Hgad]é apq)ifﬁgndd}gm@ch@uld be the detectable label; a small

molecule for which a receptor is available, e.g., a hapten, or a portion of the e-tag probe could

serve as the second ligand. After the product is isolated or enriched, the e-tag reporter could be
released by denaturation of the receptor, displacement of the product, high salt concentrations
30 and/or organic solvents, etc.
Depending upon the reagent to which the e-tag moiety is attached as discussed above,
there may be a single e-tag moiety or a plurality of e-tag moieties, generally ranging from about
1 to about 10°, more usually ranging from about 1 to about 300, more particularly ranging from

about 1 to about 20 depending on whether or not a hub or particle is employed. The number of e-
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anti body by reductive am nation form ng secondary am ne |inkages.
Accordingly, in the present invention one or nore hub nol ecul es may be

att ached wo 0an95320 anti body by one of the aforenentioned Zpprusarh®ssto
achieve rel atively permanent 1inkage under the conditions enployed in the
present nethods. O course consistent with the present invention the
e-tag noigties are at to the hub b cevbel age or
attached §F P’é)beflf’ilborng dttf’ ﬁémélﬁ {FBSRPIBG T %‘n‘gge ‘sllﬁroélﬁ eI AV aAB I T hkSge. Upon
t he bi ndi sugutility af the kyqgandietgahdnfiecim thd asety of bphfhlﬂfbgofageg‘lmoﬁtm dnyl tHelitkee- t ag
probe conprising the antibody, which brings the e-tag probe in 25 cl ose
proximty to the cl eavage-inducing reagent, nmultiple e-tag reporters are
rel eased for subsequent det ect iSomthaiRdf -0z prebeat i Ng to the presence and/ or

anmount a po pt i ent. u rein er m"c
| i gand r ef er@{‘{) eﬁﬂsgr 5‘8 ﬁ?fgyn% tg‘f‘%ﬁ? g?frﬂ%sﬁsn%foﬁlﬂglbe e i‘rﬂpaﬁﬁlé moicty
tar get - bi adhstg@lity@iodifier S0r geptide dhhin dwedl-khagn prtﬁebma&d i‘oﬁexaaqpmbMargbﬁ ebi ndi ng

Sheh o capturs Fromisseand 1858 ot L GRRl A kmberen SR B teed 1o

separat e &idppRpried pitdctige SO0 Edsd ﬁmmoﬁae |gﬁﬁi§£ﬂiatetré ﬁg to hseamﬂ\tee irsthe | f desi red,

th t t h it
bi nds. - entepiisTy (e gor e B¢ P epRtResTeahe SRrREeRe e pepud” ° !
pol ypepd i ekerHeiprudinced ohagesdiasan themmﬂmﬁelce@nmehy@whﬁde -JoAndChagn. 15eg (1986)

LT asul ¢ B fegn SRR IRRS o it p o REE R0 ANl TSR I R

35 prepar adniovey ﬁabﬂrerrwiﬁaoebzemgaghmwat@hmqm ot her nonspecr fic degradation

products of th ol i de 4 02/0 5 PCT/ 02/ iety.
rs above, o |1 BaTEBR IR T der g RS NS R e PRt PR g b okl
pol ypept i dek bi. Setivan, etale,g'Sdmmrasealsepﬁdr Syeths&méwaft @deefnam(ib,tSmFemtmg reporter

upon cl.ea . e r th and e ch Fecspiars

i ncl ud 5 ngﬁgga?n%£ ﬁ%ﬁ?ﬁ%‘%t onnPleggm%% and lf‘iue &éﬁﬁ’uv 091 %éullsr‘cﬁsemlf ectins,
enzymnmes, @tess NeaWatk)nfor aslal mmsefpepttdla sydﬂesus raab [Ey Schirdnter, B ale tBptPeptides’, vol.
posrtrvel har ge nat ur.al in e case .of avidin, or is made so, by
the addit ?{b‘%’ag‘? Cgfeﬁ%@\?et“i g%rhjl 1c élegsé’Elg%‘r‘yél ﬁSIOr noi eties, such as ammoni um
groups, basic &ng'ernerahﬂieshsmethxtds compkise ﬂmmequemtdasaddmmhe olxd @tmoane ammca:mlired to the
det ecti on deqr tron rod Av, i S |

char ged, \%ﬁﬁul%btﬁ%’ ﬂré)g%# ‘""sd%e’ﬁ%c? T opRoPEH l%@e f %am Nonﬁall%ltaisglgﬁ%% eC%n%d Thus
the sepagaup pmteofs ett]lme the apdnced cedbexq gmmhoﬁthd: ﬁnst draigo haid rﬂ‘herpocttecmdloy uncl eaved
probe, but, al S degradat i.on d Sy V. usi ng
convent i 0% Vag ) A aSId CagE 0 d% el%eﬁ&f’ Ccehre %g RVt éSO?? ﬁ‘é"Pr e((:’reu hzedercii Sgﬁ{%e bound
to a solidy sddrn;(mhdz next arhing hcuh)i the selgaemearieivpgtthe mtmnﬂaedanhmp osudh)x;a]s a

vessel wal | i cl e. net i ticle arose, etc.,
and separ 5&08% {a{)lffl%’mgerc(’t:ea mglgf %?%qgg ?%Sr?ulo bf)e%rﬁ [ gthe am“{eli njr%ﬁsgal }/%lgs etc. This
nmet hod f uptotseting goilyais thes retmwed; frewittfis mewiyadsied athleo asré afyudacr ghdghd ewsanfioe a
higher e | X n t t Wo

i gan dsgl gcf1§ fshlf%gb ryni)’l‘ogectgécl?f hﬁlgadd%?r) af?%soﬁ) L %flsce% (?(H% &eﬂe’d agnrh% pag@%]hataggge'&s
descr i bedliakedvethe priped seguenck, manemenmg podtcctng gelqué&tdemy srgldeunpag) aroi et i es

removed sequentially or concurrently, to afford the final peptide. The protecting groups are

_

removed, as desired, according to known methods depending on the particular protecting group
utilized. For example, the protecting group may be removed by reduction with hydrogen and
30 palladium on charcoal, sodium in liquid ammonia, etc.; hydrolysis with trifluoroacetic acid,
hydrofluoric acid, and the like.
For synthesis of e-tag probes employing phosphoramidite, or related, chemistry many
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~
35 2311 (1992); Molko et al, U.S. patent 4,980,460; Koster et al, U.S. patent 4,725,677; Caruthers et
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bound to the pol ypeptide-binding region, retaining the first ligand from
products lacking the first |I|igand. Isolation and concentration of the
e-tag noiwDies®IBeund to a nodified pol ypeptide- bindi ng r@girarsot/amks ng t he
first ligand would then be perfornmed. In using the two |igands, one 20
woul d first combine the reaction mxture with a first receptor for the
first |iggngdf GRS 788} 4,459 'OX@%HB h@?z SR gang. fig9 'M’z}ﬂy $%égeqhaﬁsﬁq@se first

|l i gand. Oné co d el t her séparate the Tirst recep romthe conposition
or the fi #liw qompepisrof the gleatrgpbiotetie mom@bpnortvn@elﬁlmﬁ@wtzp@mn argaytaesdasy | bed.
Thi s woul @@Bﬁk re 8& P89y JMigf e the
poIypeptigNgﬁphggﬁgw@%egl %Conté$%P%gﬁfhe§ Ir |gan Rsebound ?o t he
first recBpdRNAWythesizieostbebkal recept or, mhlch 25 woul d serve to isolate
or enrigch for | i gand,
but r etjgu ning t gﬁeglgggenggk%gggédd qﬁﬁlghgg%dg‘%t a[r}ltdé)ﬁ %ﬂgkﬁ%ﬁeﬂ“ggt ectabl e
| abel ; a swighlcan hpeagitydnd effgcrtlvwmadne‘adrve@eq&mbly qn@ selidiphasdiupporbusing, a hapt en,
or a port f fter
he- pr oautitel prbafo kRl R Aul oL KBS oot AN PRI eed
by denat utoabé label efid/aripelypentidpbinding diosqty @cﬁéﬂm‘zd @bvet he product, high salt
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Y preferably, from 2 to 6. Only the amine is reactive enough to displace N-hydroxysuccinimide.

Upon standard extractive workup, a 95% yield of product is obtained. This material is
phosphitylated to generate the phosphoramidite monomer. For the synthesis of additional e-tag
moieties, a symmetrical bis-amino alcohol linker is used as the amino alcohol (Figure 2). As
30 such, the second amine is then coupled with a multitude of carboxylic acid derivatives
(exemplified by several possible benzoic acid derivatives shown in Figure 3) prior to the
phosphitylation reaction. Using this methodology hundreds, even thousands of e-tag moieties
with varying charge-to-mass ratios can easily be assembled during probe synthesis on a DNA

synthesizer using standard chemistries.
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In general, these nethods conprise the sequential addition of one or nore
am no acids, or suitably protected am no acids, to a grow ng peptide
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the like. 856 chem st al | ow corrponent s of the
el ectrophoreti thjaflwhmp}tometiomgs mmmmuteelrmﬂmhswhemessif Fayreo b, 2aanddidro frathed  DNA
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reagent s dmenied belng. nucl eoti des as part of the nobility-nmodifying noiety
b I d eff Y |
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support using °S oram ting nmobility
modi fyi nglmimgbyhermgypb;mdbﬂanﬂmg molieties. e viraetyed! famvdbmnhtlmlayp@gnplot@dbm ng

it e ent ErSEGaRRsRey il R PR MR A A AT R RO Lty
mul ti p2& pothy pegetsi qfeseah‘am fraggtibwwditycfedifolring i egvadsint asid. IFhe e—’@g mofeticowillde,
W thin the 1% rn"éc@XIld?Jce AR t}fércﬁ?@&%' SME dl'llg% %%rr(;u% aBgﬁB%Ia?laﬁxﬂ% gpurber of | abel

conj ugat es mnat 1 ons npl ary Synthetic
Appr oac heﬁlnf:tmnalﬁieeon thephiypeptilebibdigs nmﬁ:t}Qf@r esepppd, ardiscesgerd dbové or appr oach i s

outlined u

UL 1o Gy B SRR St B FhIRM S BRI,
| sobut yri w_llhbﬂweﬁiabtbefoq ysingyen lactlvn eleﬁa,se rpilaypedt, fsvu thiestheiormedion.aWhsrear e

equal | ¥s Sﬂt'sﬂlgsbirgavahgblé, Bne may use activated esters capable of reacting in water, such as

nitrophenyl esters or pentafluorophenyl esters, or mixed anhydrides as with carbodiimide and

half-ester carbonic acid. There is ample chemistry for conjugation in the literature, so that for
each specific situation, there is ample precedent in the literature for the conjugation.
In an illustrative synthesis a diol is employed. Examples of such diols include an

30 alkylene diol, polyalkylene diol, with alkylene of from 2 to 3 carbon atoms, alkylene amine or
poly(alkylene amine) diol, where the alkylenes are of from 2 to 3 carbon atoms and the nitrogens
are substituted, for example, with blocking groups or alkyl groups of from 1 — 6 carbon atoms,
where one diol is blocked with a conventional protecting group, such as a diméthyltrityl group.
This group can serve as the mass-modifying region and with the amino groups as the charge-

35 modifying region as well. If desired, the mass modifier can be assembled by using building
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inportant to note the significance of choosing an ester functionality as
the protecting group. This species renmains intact throughout the
phosphor awDdeogs3sonomer synthesis as well as during 20 ol ipgonisot/emps de
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e-tag noi e e r ny Qe c1 di ac i.chl and
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conbi nat omaabe h]lﬂed*tcsa:nnye-cMnmg eligonagdotde by cebasgs armxhsfbmnaubmd with the

schemes of Fig re f.u react ed e er. re or
af ter phosphi t)k/g aeiS(J‘)ihﬁ3 ature tlaec ket %nldéna)%lﬁf'mo% T(gammety asa.ﬁreu%ﬁ“h‘g“atc em stry

as descr diyedltbah@wachTMd by thaghemncaé blyd qsmyal loharagemtml of thetfBrotengr, dhe use of
approps a%r(laerg]:ry %sfer()&%lplleg(& varla?l 1necﬂe chemlcal nature of the linker, which affects mobility,

such as folding, interaction with the solvent and ions in the solvent, and the like. As already

suggested, in one embodiment the linker is an oligomer, where the linker may be synthesized on
a support or produced by cloning or expression in an appropriate host. Conveniently,
polypeptides can be produced where there is only one cysteine or serine/threonine/tyrosine,

30 aspartic/glutamic acid, or lysine/arginine/histidine, other than an end group, so that there is a
unique functionality, which may be differentially functionalized. By using protective groups,
one can distinguish a side-chain functionality from a terminal amino acid functionality. Also, by
appropriate design, one may provide for preferential reaction between the same functionalities |
present at different sites on the linking group. Whether one uses synthesis or cloning for

35 preparation of oligopeptides, will to a substantial degree depend on the length of the linker.
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linking to the pol ypepti de-binding noieties. A variety of functionalities
can be enployed. Thus, the functionalities normally present in a peptide,
such as capeny33sanm no, hydroxy and thiol may 20 be the tacgaiss2/ofosa
reactive functionality for form ng a coval ent bond. The e-tag noieties wll
be linked in accordance with the chem stry of the linking group and the
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w thout | ar fer - charge ratios
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pol ymers such FRe go?n)i)tlr{ %gen%seagpﬁc&%%d for a time and at a temperature that permit a

substantial number of binding events to occur. Generally, the time for incubation after

combination of all or a portion of the reagents is at least about 5 min, more usually at least about
30 15 min, before irradiating the mixture or adding the remaining reagents. Moderate temperatures
are normally employed for the incubation and usually constant temperature. Incubation
temperatures will normélly range from about 5° to 99°C, usually from about 15° to 70°C, more
usually 20 to 45°C. Temperatures during measurements will generally range from about 10° to

70°C, more usually from about 20° to 45°C, more usually 20° to 25°C.
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As mentioned above, the present invention has application, among others, to the area of
post-translational modification. One can determine the response of the Host cell, organelles or
30 the like to changes in the chemical and physical environments in relation to a plurality of
pathways, changes in the surface protein population, changes due to aging, neoplasia, activation,
or other naturally occurring phenomenon, where the amount of protein can be quantitated.
The methodologies that may be employed may be heterogeneous or homogeneous.

Heterogeneous techniques normally involve a separation step, where unbound label is separated
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i ncubat ed. The anounts of the reagents are usually determ ned enpirically.
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example, where the cleavable linkage is photolabile, the medium may be irradiated with light of

appropriate wavelength to release the e-tag reporters. Where detectable labels are not present on
the e-tag moieties, the e-tag reporters may be reacted with detectable labels. In some instances
the detectable label may be part of the reagent cleaving the cleavable bond, e.g., a disulfide with
30 athiol. Where there is a plurality of different functionalities on different binding members for
reaction with the label, the different labels have functionalities that react with one of the
functionalities. The different labels may be added together or individually in a sequential
manner. For example, where the functionalities involve thiols, carboxyl groups, aldehydes and
olefins, the labels could have activated olefins, alcohols, amines and thiol groups, respectively.

35 By having removable protective groups for one or more of the functionalities, the protective
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Generally, the concentrations of the various agents involved with the signal producing

system will vary with the concentration range of the individual polypeptides in the samples to be
analyzed, generally being in the range of about 10 nM to about 10 mM. Buffers will ordinarily
be employed at a concentration in the range of about 10 to about 200 mM. The concentration of
30 each polypeptide will generally be in the range of about 1 pM to about 100 uM, more usually in
the range of about 100 pM to about 10 pM. In specific situations the concentrations may be
higher or lower, depending on the nature of the analyte, the affinity of the reciprocal binding
members, the efficiency of release of the e-tag reporters, the sensitivity with which the e-tag

reporters are detected, and the number of polypeptides, as well as other considerations.
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mobility that is different from that of any of the e-tag reporters in the sample, and could have the

same or a different emission wavelength. Exemplary fluorescent molecules include ROX, FAM,

and fluorescein.

30 One example of an assay in accordance with the present invention involves the detection

of the phosphorylation of a polypeptide. The sample comprises cellular material and the post-

translational modification is the phosphorylation of a particular polypeptide, referred to as a

target polypeptide. The sample is combined with a first reagent comprising a photosensitizer

linked to a metal affinity agent to which is bound a metal ion. If the phosphorylated target

35 polypeptide is present, the phosphate group binds to the metal-metal affinity agent complex. A
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reacti on w e Sa S COI’Tp et
affinity agent complex. A plurality of electrophoretic probes is combined with the above

reaction mixture. Each of the electrophoretic probes comprises an antibody for a particular target
polypeptide, to which is cleavably linked an e-tag reporter that is unique for the particular target
polypeptide. The cleavable link comprises a moiety that is cleavable by singlet oxygen. After
30 addition of the electrophoretic probes and an appropriate incubation period, the reaction mixture
is irradiated with light to excite the photosensitizer, which generates singlet oxygen. The
cleavable moiety is cleaved by the singlet oxygen because the cleavable moiety is in close
proximity to the photosensitizer and the active species, namely, singlet oxygen, retains sufficient
activity to cleave the cleavable moiety and release e-tag reporters from all electrophoretic probes

35 that are bound to a target polypeptide bound to the class-specific reagent. Again, electrophoretic

51



enbodi nent, an a-tag probe conprising a functionality for binding to a
detectable |l abel is conbined wwth a sanple. After a reaction to nodify the
nobi ity wDozhes3eet ag probe if its target pol ypeptide isPprasenicodph the
sanpl e, additional reagents are conbined in a sanple vessel with the
products of the first reaction, which reacts with the nodified a-tag
reporter (§),do 0 hoose
9P (kAR SEIA Bl AL PRI b Bk e G IR o005
target t hedt yiell qiwasmtagmpottss FomthegersorediveAabaynt b reteased kitapaeppoiasearesi on  of
relative }&r%@é%ﬁ&%%&m?&ﬁﬁ@ d?ffc%ra‘rcgs 1??1?0% 1{95 ﬁmd%é?e@trerl b 83 vhshs oq’%%g}g{;ﬁo%hed by
addition © nown quantit oreto ea sanpl'e before

separ at i omoiefy thdt eermmsagaqheqb tsrthtemsblbty nmdefmlg oty efshese-tagrgpo@d. Thaior ophor e

t hat dogs al s can be
used fof prz %%«#a E/%r Lrg(g@h\,\fffraph %ﬁesrgltg%s?d e?% ré;P}?te ﬁ(ﬁ‘cgatg tﬁ?@faéeﬁée aﬁh/?xnw Il

pr ef er abl ymhvavef ea(ch @]tm:ltempﬁmrtzegqt polypaphiddsi t[rythtstfwfmqns'amhusté}u@npathwum t hat of
any of th t reportar coul or a
differ entl%erwr essg‘?iéerre "Q\A}af‘vr%fiq tithe, bﬁmr §Ot§%%rs%h?rrug?ne%r:dé‘!ﬁtp ﬂﬁ%ﬁ r%lr'ré]srgal%ﬁg ‘ude ROX,
FAM  andmby bostebaieb devew r@re mé)rmarquinelbolit n@trbebs@ygulationaod signihmaedwtioth t he

pr esent on, i Y a

Dol ypept | @a\{ﬁv@ayﬁe{‘%eaﬁx éeMgtg%% @%Sbggép%‘&{e{i Qtlrllan&rs ttlﬁeler‘él g‘{&? Hé‘é’el g&& {ock{)‘noQJ

transl & i thnatogrmsimfcpfqueﬂn i s the phosphorylation of a partl cuI ar

pol ypeptide, r S nmbi ned
Mth o firet rouokEpldudt e bkl Rt Eol i 12 pRER ol )

af finity tashpolyreptidei dhr ¢xemplevihid desinable &d lﬂlowhelﬂferah@mﬁm@dh@bgehatoad- t ar get

R e S R e B R R

probe is wombiyieaccaidacerith this atpect obthe presant imvsattion énvolFhethe lesetipnpltte et i ¢

pr obe o] his

0l cavabl y T ises i AP AR ik phliol L A8 RARARN HordeOolel | 1% 0 oy
that is cmeiandblls eomlymgi\w@l %ﬁrsm%awommﬁslma @dlﬂlphpbﬂtowhsmmmbwé@ﬂmb%or etic
probe and, t

P adi at et BRRLARE Thfich BEUBR o ARRE Gl Pl b SR8 AR B 2l s

si ngl et oxyqylkaked. 'Hveapotoeaatabtr@lonnf bt ylagssspeaifiergogedt, t}ylmbofyh%gh%frla en -
because t Y| itizer
and the argltg |ta§%§g&2€|p g‘slyp“r%g’tﬁéf*’?’“ﬁsﬁ@n tﬂéﬁo%h%érlﬂé&t){r aﬁ’nﬁ %d c %cht fvity
to cl e&Q/ethemh@Phdt%avmbbledmﬂ@thtaﬂ effiaiie ageot complaxepoeledrophd@tisprobsghor et i ¢
probe t hat, Gas% v&l@xtthé’a?o%%r%actr%fm%&ulfeoﬁé‘él&%fo RALEIERTE G5 %Eﬁtﬁﬁbééy%ﬁ ar get
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phosphor yl; I activity
o tho. 5| Lopaf i lageriRhp. i RAKRR BB R P A B Ty
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e-tag reporters e rel ease reporter IS separate aSIS of
its diffepwigen. The cleavable moiety is cleaved by the singlet oxygen because the cleavable m01ety is

in close proximity to the photosensitizer. The active species, namely, singlet oxygen, retains
sufficient activity to cleave the cleavable moiety and release e-tag reporters from the
electrophoretic probe that is bound to a target polypeptide bound to the class-specific reagent.
30 Again, electrophoretic probes, which do not become bound to target polypeptides bound to the
class-specific reagent, do not yield cleaved e-tag reporters for the reasons given above. The
released e-tag reporter is separated on the basis of differences in mobility and detected on the
basis of the detection moiety that remains attached to the mobility modifying moiety of the e-tag

reporter. The presence and/or amount of the released e-tag reporter may be correlated with the
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15 nobility and detected on the basis of the detection noiety that renains
attached to the nobility nodifying noiety of the e-tag reporter. The
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pol ypepti 0 the class-specific reagent, do not yield cleaved .
e-tag repga? etPayEI%gtrquhe reasons given above. The rel eased e-tag reporters

are separ at ed Aoptherresarhpls pSancssay ieacondprfof aiith theesesemt invefidnjinyplvgathedet ect ed

on the b aﬁétécu% of tIIIg gl?ﬁ&s%&éno& lﬂ%ﬂ {;%;;éeﬂ%%r@%%?@@e%ﬁﬁﬁég%uhﬁr ﬁa@t@n’ﬁnb' lity

nodi f yi ng e'e-tag re _ ence and/ or anount of
each of0 t prad &ep@aymlagomaégod@p@me&tbe glmedisylation of keverst palyepideaefemed to afrount
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mor e i nf o, EIo% y BhR bfesdnf U Ak Qnﬂxﬂ&xé' SR §Jo éﬂi’t et the cel |

pat hways. ove tho erep eate at varlous I MES
cycle to pellyp@mdesm mwentpﬂlegarr dote muptbh@séetm borppip pdid eondgiping aggrth dn of t he
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phosphory Icﬁ:IétIfaQI} 1infdH a%)&BtQEIeﬁo@Jr that is unique for the particular target polypeptide. The

cleavable link comprises a moiety that is cleavable by singlet oxygen. After addition of the
electrophoretic probes and an appropriate incubation period, the reaction mixture is irradiated

30 with light to excite the photosensitizer, which generates singlet oxygen. The cleavable moiety is
cleaved by the singlet oxygen thereby releasing e-tag reporters from all electrophoretic probes
that are bound to a target polypeptide bound to the class-specific reagent. Again, electrophoretic
probes, which do not become bound to target polypeptides bound to the class-specific reagent, do
not yield cleaved e-tag reporters for the reasons given above. The released e-tag reporters are

35 separated on the basis of their differences in mobility and detected on the basis of the detection
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an assay in accordance with this aspect of the present invention involves
the detection of the 15 degree of phosphorylation of a target polypeptide.
The sanplwo oaopsske conpri ses cellular material, is conmbi nedTSHI1@A9E | r St
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t he phosphate grou he et Init onpl ex. The
chem cal pnoeEdde aIVSTIQﬂ:Dﬁ extreceulinyani intraeriliatar madiefiorsh Spﬁicgfh‘»tp spiiorylatien anspeci f i ¢
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el ectrophoreti gn&ﬁ&@@as&%a&sslﬁ%l@ég R RRAHYL S£Q photosensitizer reagent with a cell

to study, for example, post-translational modifications, small molecules that alter and/or control

the function and/or expression of proteins to which they bind, identification of novel proteins
30 using known small molecules, screening of characterized targets, such as kinases, peptides, etc.,
screens for functional classes of proteins to identify novel targets, such as, e.g., kinases,
phosphatases, DNA- or RNA-binding proteins, peptides, proteases, etc., and so forth. For
example, a small molecule thought to bind to the target of interest can be conjugated to a
photosensitizer molecule, forming a small molecule-sensitizer complex. Antibody molecules

35 that can bind various targets of interest will be labeled with different e-tag moieties, forming an
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a cleaved noiety, to which is attached the detection noiety. The e-tag
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repeated at vari ous during the ce cycletofollowthe pro ressi on
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Way's
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An example of use of the present invention for proteomics is given in Figure 7. In this

embodiment, assays are performed by first lysing a cell sample. All the proteins in the cell lysate
are labeled with a cleavage-inducing moiety. The labeling is performed to obtain at least one

30 cleavage-inducing moiety per protein. As shown in Figure 7, the proteins are interrogated with
anti-protein ligand (APL), which can be a receptor or an antibody. The APL’s are labeled with
specific eTag reporter molecules through a cleavable linkage; each ligand has a unique eTag
reporter associated with it. After binding, the cleavage-inducing moieties are activated to release
the different reporters (Y). The cleavage-inducing moiety and the cleavable linkage must to be

35 in close proximity for the e-tag reporter to be released. The reporters are then separated via

55



extracel lul ar signal -regul ated protein kinases, or ERK s) are the term nal
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phot os&hsi ti zeﬁn%@?e@@aaflﬁ o @ the cell eysleloccusasecall BassgsdptegRactivhhi bi t or
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The phot osensitizer may al so be attached to the surface of nm croor gani sims
or cells ﬂ%@ss‘@amlydlawa@r oftity gsusBy wive fyngheng secd as Hpnseription 2BhECEH noni t or
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for ki naselemgitapsaensibifer driving theealloyele famgme phase tog h@@@ﬁééﬁ@ﬁ ofbrelsis t hat

kinases and phosphatases that activate and deactivate each other. The cyclin-dependent kinases

are responsible for phosphorylating various substrates critical to cell-cycle progression. The
levels of the cyclin-dependent kinases are invariant throughout the cell cycle, but their activities
30 are modulated by their interaction with another set of proteins called cyclins, whose levels
fluctuate. In addition many of the receptors on the plasma membrane of the cell are tyrosine
kinases that, upon activation, initiate an intracellular signal transduction pathway whose ultimate
end point is cell proliferation.
The methods and reagents of the present‘ invention are well suited for the aforementioned

35 area of analysis. - A wide variety of small molecules cause a loss of function of their cognate
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can be devel oped. Specific kinase interactions nmay be studied using a
sandwi ch assay format. For exanple, a first anti-kinase antibody is
| abel ed wwDh2ags3ee t ag noi ety, and a second anti body 15 tha&CThiSnzis6098
phosphoryl ated nol ecule, will be | abeled with a photosensitizer. After
form ng the imune conplex, the e-tag noiety will be released by
LT um natd g Whithihd Qﬁésgébh&ﬂﬁtﬁ&fﬁ%ﬁﬂfaﬁé&cep%é{3}0%%,hsqp¥éﬂ§ma§§%£é§t ed by
capillary €l ectrophoresis. I'n another format, kinases w th varying
speci fi ciandeslymarsise Asavesstt phthe prgseninnyentipn, peeden Ametitroiyds stidisd el ed with
the same phoLASENSLHdkRht, (Botlins ofINCLASERDE bhAfikead Thi stoDGBHL teyels of
phot osensi| tiw;er?{kgnlt?@%lnalgcéz?s%q glfﬁg[t o?eng_i ti z_aeerl —anti - ki nasée%?s?at c.),
whi | e spedsivinsieeay melsias sugh ¢, et eyrling, mapifbe Bindied ysing the repgents btk pegsenhi t h
speci fisC @odiigh MRIREAPink&: 1--§feaa& Sadks A
substr at elgyéél- t_agn%%t etagﬁn. &W%F}ﬁdﬁg E:lorrp eise%@agﬁm_ e forarreéd“,ga g}gbﬁer ?stabl y
or transi@ntession offeyelinsi Thafdkreyeliinorempint may| adsotbe apanditatedi Sigoe pransduétion,
parti cul j L ad.that are indicative of the various
| evel s o?ﬁatﬂﬁgaglgcﬁégg% clhflﬁda‘tsalgl.tfggplggeeﬁs |‘e the sanmple, determni ned
si mul t aneous| yThe@ikphase is i gritidal pint phiwvhiek the icell essaseds whstherdt shpwld eriprfasether of
vari ous  dfHgSmalof BHITRN proteifi it 4rE Y e ARSmEERA RShunfis BRRSS S

uH 95un %E& {56 Proteitd m%?gf‘?gkr{c%?e O?hgigﬂﬂé?m unfan SR .

alterations to this pattern. A € 0 the present 1nvention for
pr ot eoHfl caye piragiive éangatriorihgrapantiqagents. {ths desirabitio diokenty,at the serlysGlaphesqur f or ned
by {17t hYRS1 BraSlolashAR kbimpdihlls hdl o bR LtBylcebile Gfikhay) ygate  are

| abel ed wth a cleavage-in um% nmoi ety. The T'abeling is performed to

obt ai n atappeaaeh is gmleolgonly: pieasl) arpliteration ef ¢¢ dawh &t 3psqseing grppwids. Thwvagiesian i n
Figure 7, : L [t )gated with anti-protein |ligand (APL),
whi ch canpt%g@érg{og%gg??ﬁﬁgt‘rédgﬁ%‘?\{?body. The APL's are | abeled with

speci fic eTag nepeexamlam rbdinat cpllsouybegreremibobaton ok ayieblecaehingt gand
has a {i QR &TRE1. ARRMelRlis ASARA! BEPHaYSd Hobed forkf fafticuldt MBLAbLy & he

cl eavage-inducing noieties are activated to release the drfférent

r epor t er sscfepping Figthod freasgergunce WitlyBie mepserdinventionn d rbRiesepitizey 5998 PEVRAge nust
to be 35 difhibled%t Rthithhon f8lnd B oAl bERREA eIl Mdiholotlrtfsgd. The,
reporters are then separated via 55 WO 02/ 095356 PCT/ US02/ 16098 capil | ary
el ect r ophispgest epmprigesquRliptobempitizer atpigbed te emprsibedy foehaprtissn e farpslagsedd

Profi | NOprBlein iR kS o WERK]L AL BRUEASn: ERACISEMRN AARLEHToGRl | sur face

receptors in a honbgeneous assay rmat. Determning the cellular function
of a pibt aitigenyie Haked|byy cleavpblelinkags toremertes mpiely-t Eie rhplesenstizey rraganbis addyde

appr oach {oshdrdaralsif a Wbl Al AL NBRATGR fotSfcoffordtiBAfhd #atdiNEer¥rane
activating nutations in genes encoding the protein. |nactivation_ involves
del et i on @rbindineciR hspntiggpf wescrie Jhen, hed-tagprobeis pdded ard by medissficasd prser

i nvol ves %@%%Pbiﬁ&ﬁ%@ﬁﬁ@ﬁﬁbgm e hntRBPIAREC ML FlpVBsnt. Wb, tse of smal |
nol ecul es that alter the function of proteins to which they bind. Ligands
exi st t hefotospsitizeniapativated sush evlarinpdiaion Wit lighbio genesae. fergraRje. singleki n

functi on. olyed) 3%idARRAV SISt 18fladeln iR RLtad E:Bbé&ﬂ'ieifﬂiétaﬂt!i h i QEMTnS |

specificity can approach that of a gene knock-out (Schreiber Bi_ oor gani c
and Medi cibgsell ehang declpavablelmbagg jntq propimityso the ghejeseitizer indhe epll mentppag; st ry

and The medium is then examined for the released e-tag reporter and the presence thereof indicates

the presence of the antigen. Multiple antigens may be screened at the same time by employing
multiple e-tag probes, each with an antibody specific for a particular antigen linked by the

.30 cleavable linkage to an e-tag moiety that comprises a mobility-modifying moiety that
differentiates the e-tag reporter from other e-tag reporters generated by the possible presence of
other antigens. After the above steps, the medium is subjected to a separation step in which the
e-tag reporters are separated on the basis of their respective differences in mobility. In this way

one may study protein expression by the cells.
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Bi ol ogy, 6 (1999) 71-83). Small nol ecul e natural products have aided in

di sentangling the conplex web of cell-cycle events in several ways such
as, for ewemplgy3sarrests at specific points in the cell egElusoaidossv ng
synchroni zation of a population of cells. Once a specific binding 15
interaction is established, a cell-perneable natural product can be used to
understand t hey héagﬂ:sul@fof 'a§s§ysQBﬁ’&u€feﬁ' it ARGREr dsisbhddd oGSt MustralidBn

nat ur al product he si'gnal transduction pathway required for the
transiti ofgteo, t9Bemd| 8Feshen @re§p@aeetual@elﬂ -hesedAssayis Aprsinyligneoys mpaitoriggad |

ol ecul esye ¢q0 aifécﬁ&t(klﬁggé tactwaa&?& el AR UL EERd %éfé:age ﬁﬁu&?ﬁ%g@ﬁtne
glycosylatlon I"at | on, | dat tion, 1soprenylation ui t1nation,
phosphor yp@cqsmlt@wha@@gglms #Eo'ﬁhe dleptrpphoreiin OEObF FRABENTHOUM Pltlplgmn asfibadie cel |
cycle oCCyl§adfy %eccﬂltﬁevﬁ?x%ﬁs%ﬁ Rgﬁ%ﬂé’e th‘fi’c@lto'n &r m&%(al'u]q{lceé b %ﬁe gabﬁl qUI escent

state or GO'state, In anenta met abol’l sm cell is
depr essedlinked ol caeli angiberdyn Refetring tg FiggreA, Jor gontio) ecls s pﬁlbng the @bﬁﬁfl@@f

transeri p&wau@d}g bpfe%@' (l;éht ,ze\éﬂé lhagﬂesobta@ﬁe ;épgﬁedtfag c‘afcz g;rdﬁavtdakﬁ LPhR can

cause a ce to exl | escent state ere timilation with growt h
factors c@relivs ina,l E @ndcﬁl thre acempyng beltlm@stettlteﬁul@ lfc‘gﬂélb’@l avegidFipurpdl). al so

exit 25 t{g@e gﬂ ok ‘Rg?ﬁs&v!eﬁ“ﬁ%gg @cﬁﬁcﬁﬁé%ﬁd @%}clﬁi'rf f%&@%h&hﬁdﬁﬂd ing

pr ogr amme apopt’osi | enent responsi b for dr|V|ng t he
cel | clkt| estkd wenlts indajsiielsaerestdFighie H6aiive pepkgmight b@@sweqanm@%rcdk%m&@es and

phosphat aggs, Ejah IRGINEPEaRM ARARUR RafRGR, B BSFpouTESCIEL] B dlependent

ki nases are responsi bl'e osphorylating various substrates critical to
ceII-cycléﬁﬁﬁﬁgk@§@w@ﬁmnﬂﬁefaP%W@ﬂs of the cyclin-dependent kinases are

i nvariant thr 0149&9&5%5%%&1%& th@éf&dy%fgnpdt”traﬁs%bﬁal ?&hlaﬁbﬁ 6f‘§§ot§i95 @l aodul at ed

by their interaction with another se rotei ns cal cyclins, whose
| evel s f lireny@hsmeall mviefa@m|erregvlaﬁ@rﬁyfr@wr&lbiecqve@éﬁdmﬂiﬁca@ﬁn ?ﬁﬁf’tﬂpﬁsﬁwﬁt genbr ane

of thejgell 'tag?fcﬁ’)e; ¥ g&ﬁh@@whé&aﬁ%&% &Qgiobe ébBBﬁsé%% bYifobiP For tﬂeryr&télﬁlinqtsan

i ntracel | ul t ransducti on whose ultinate end point is cel

prol i f er ampdified qrwemnélf n(bwe,afﬂncw@g&u lsnksqi torgpee-tpg meistt that s evgup githitee wel |
sui ted foghgest. OA%H&%ehﬁﬁfe‘ij reagent %rlﬁ%rdaiatcﬁ%k)ﬂ@céll eﬁhéMlgﬁle‘ﬁﬁfnbﬁEé/ t}sz smal |

nmol ecul es cause a 1 0ss of functfon of their cognate 56 WO 0O
PCT/ US02/ 9:6¢r98 ot e epryopriafrclpentipmgThea rmt@@@re then gerpbinedgitisthe ﬁ@m %lﬁ@le

recept or S, Rl ALERARRSs. ERBF @B ¥hall MoRSI&REE %bra?f'lg aRRUYIBFeaRESve cOftaifler! €SUI L
of the present invention, protein function may ‘be studied’in its

i nt r ac? | Themediyny isrthanrimrdiatedpsicadrifed #pvq. ihe métumﬁgm prsh gfthe containesyis The

effect onyld& s‘e\{)ﬁlaé oL lde&%terﬁgwpm&g eiR $re3tHeb ofhe ofmbre of MéClth1S, MY be
studi ed using the reagents of the present 5 invention. Active and inactive

cycl i n- defrepdEns quqt%t@@blhtycszﬂa respeqiiyg sl elecdirte degilatnibe wavelsntipdificatigny essi on
of cyclingsmndPi8tefddk-cyclin conplex may also be quantitated. Signa
transduction at hways may be studied with the present reagents. The G
phase is a cri fasatheipppiepchsfor sirdving nopférae@monﬂgg%%cé%owf@m@m pectehoul d

enter ag 0£a§%fobesf iy {nlepe{rediﬁ%r@éh Sk G ik Ofall RE108Es S the Mibfaky BERHM6HIinl t36#
frequently nmu human cancers and 10 are attractive targets for

t her apeut Px&agagféw Eor eqw(h ertag preks. rEhsicellstip syilghlk coiitiperntre tpgekwith e G phase or

photosensitizer reagent to incorporate the photosensitizer into the appropriate cellular location.
The entire set of e-tag probes, or portions thereof, is added to the container under conditions
wherein the small molecules are allowed to bring about the protein modification of interest.

30 Only those small molecules that are involved in the modification of interest result in the bringing
of the cleavable linkage into close proximity to the photosensitizer. The medium from the
container is treated to separate and identify the e-tag reporters. The presence of one or more of
the e-tag reporters is related to ability of a respective small molecule to regulate the covalent

modification of the protein.
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the late Gl phase to ascertain conpounds that may be therapeutic agents.
Currently, the approach is to look only at cell proliferation or cell death
i n assesswogoospounds. The various phases involved are ®epiusvEthodh Fi gure
8. In one exenplary enbodi ment, cells may be grown on the bottom of a
suitable container 15 such as a well. After the cells are fixed, they may
be probed for ticular Ccr C ordance
with the preseﬁ}tgl nb\?é[% on. %f&%"gl‘t)){hb rsiérfa |%%tP 1‘reeaqhe cton%XtOfagasca& 0Ifoyed t hat
is incor pmllataeelvelntstthnt hdaeltcrai Hy mmﬂrrmﬂe:ubrthat adts afsramamhthf,ym abthmtor a
photosens' agent co Qf.0se a
ant i body # lta[]%m%i%t gnone B eco acgcfrc ashgrtg?eo re%‘la%or%fa(%r?rt & lg%urefmz’fcog of the
cell. An enal]axgolemﬂ@;@ntgenmpmlomaedlpmtm ﬁnmoalmaafoe stbdad@/softbat stohiémdRcdert | gen

is |inked l.e I|nk t he photosensitizer
reagent | PR BERE SRR Enq pHEISE e e BB R R S B8l ¢ 1 ons
for i ncorhmchdiuts) rﬂ‘hemtv(anﬁdnenageb hsed&mﬁiealrseovemoﬁsmmldjmn@cﬁles thdtemmediatglen 1 f

pr esent

Cond t1 ont Simeliotharfich e PERESe T o Roe By O Al UV R HRNSRe,
present. N@oh&olttﬂiﬁupdmh OE}ﬁOIBlInS argen sar&anargtalssaassmcﬂlsmhsea&edmng, pepeidé ati on with
light to ene% rahdom ceens su as for%q ages tlges r% €s, GP. I Ch Cl el%ves the

cl eavabl e"TThK §ge T CHE et ag prolf) OPﬁp i°f PERE ar?{ s present on the
cell tD0 bBérbgniigrssayh foawadil molhauitd@gmessuﬂsmf pnileoyclnntrwﬁhg)agehts npigbt omdabkoauti zer
in the cels!mn]‘te;l reseng\re e;Il'se mediumis then exam ned for the rel eased e-tag
reporter ﬁg SENCE t hereof indicates the presence of the antigen.
Mul tiple anti gamethntayeﬂlmel of usead nlecirophoretieprebayin adcordartoywﬁhnﬂe@yésag mul tiple
e-tag prope eac nt, b Lfic for.a n n

i nicad by oS0 Gl bB T i PerBRER b P a0k SRl BRhBE",

nmobi lity- rmebttbm ogitswmifadey Thérattigerdiof $1:&ménallyameimgtheecq;tdyraglsraé@dranénf from

ot her t e ters h ne

ant gers. apERerels S ADRR e b UEuBP ARG B PBEDEE gl ¢ on
step i n whhovh corhglex, edﬁcaghenegwateeﬁstoaaoavs‘eﬁiaoas dmbspiror)tldtted miea)arjﬁ’la hei r

f hi | hi
ccpr oss1 oRiye PABRRIFPIL 8 PR bkisqllich ol 1k PR Gt B car
results ofnhémx;ayamchmdgcsnmiﬂ molealesandregs, aﬁthdmmts@enhmémw@cadmglyl theist r at ed
Nl 9Ur 88 S PR AN, A0 T8 £ AL, SAOCRRLIAL: SELhRRASGLASIRNLAL .

si mul t aneous nase activation usi

A onou2l nis toatktoadelrmt-arisang mageot. rTgleagremehOEtlgprpbe iphwibode () td ther ) and
cyclins A e r nk.s. a18]] ti body 5
specific ?cﬁﬁplgp%gd# t?’%ﬁp J}%ee(%s 13;? Va%? et?lg%gl% {’f‘\%ﬁ %%a%gﬁlg& 8‘?%”“?,‘9 téﬁgm que
e-tags ar elestaipbarsadinyietidsi Iﬂoedot‘tbe mabmlasmeuig(sdyene&biﬁlésmian@irﬂiibitﬁhg acteit9A, f or

cont B SO A M AR Db, O

D, E and Eobwna@ddﬁea-te@nlp@m@rdmleaﬁgd,tcbm@darrdécsuhmiteitefd. early Gl arrest

(Fi gures 9B), @g};ga %%E%% d Cyclin
D. V\he?e a conpou%% gg&ngc 9{] Q%é&gggfﬁ ?bgscfen ate}eﬁS arrgscc:"?uil |gure 90,
five peakpartitwirtredsptop s dnsyapgroasingpabistent@dthzhe Chidoss of Figure 11, drugs that have

well-defined targets may be employed. Only if one or more of such targets are present by virtue

of the protein binding to receptor R, will e-tag reporters be detected. As can be seen, the
methods of the invention are versatile in which entity is the known and which is the unknown.
30 A variation of the scheme of Figure 11 is depicted in Figure 12. In this embodiment the
release-inducing reagent is an antibody Ab1, which specifically binds to the active complex of
P2a and Pla. The electrophoretic probe is antibody Ab2 to which multiple e-tag moieties are
releasably linked. Ligands L may be studied for their ability to bind to receptor R on the surface
of a cell. If L does bind to R, the active complex of P2a and Pla will form. Antibodies Abl and
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Cdk4, Cyclin D and Cyclin E. In both conpound treatnents, the conpound
tested may be an effective drug for treatnent of a patient. Another assay
i nvol ves whe2m9i3sy of post-translational regul ation of preceuss2/uspng a
library of small nolecules for regulators of reversible coval ent

nodi fication of proteins. A set of 15 e-tag probes is prepared wherein

h d fied
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cl eavabl ePDKh k]aggieianKBc(bmélag pNemG)nwmg;h inaurh bre:ldsfF(RtM?s(bmémg ewer4) The medi um
f romt @ﬁ {égrre 1Lh3§ éﬁO\q{ %té fesul SOOffr%s VS W Ieell%aﬂd I‘IU.gI {esg%els!: 01‘ W erem Clﬁ%l‘

report of "Oné eztag reporters i's rel ated
to abil i t Woﬂfnaﬂmn Sapanpdiver Gabglitin ﬂpfesmmleechtc!()njugged tataeeledsemdm Ieagent

o a0 o B o T A BT IR AP
cel | ul ar mwadiiding dvert releasatsdy tigked b dfm)eleatrsp‘lnfehc miee;cmeq:athhay alam sandessish

i nhi bi tor 1 vat or ot.enti aI hor nz ctor, or
ot her typrém%flg gtégu 2 ousmmfa%‘? §FS mﬁh’e ]élﬁocf%o or® Otmoeo}lﬁ’%ieecu ®s on gene

expr es2l oeveatacht pqsmpesﬁtdns ifnlmne bii ere nkije bmdlsg exctnsdat sedblawts of mbde aptplitycandes 5
may be us edfort}? {ijt?inh é‘tho an({ e ger?t% ef tﬂe inve an lf')%ee oronf1 rg rrFltlhe asrcr}% e%}ﬂ es may be
as speC|f|c as gene noc € i nventron nay e di scovery
of smal | mohieced sipultdnedusiyrime single edsay usaigtmﬂtiﬁlueimopmretwmrmﬂes is not possible
in classical genetics. The small nol ecul es may be enployed to control the
function of proteins and in screenlng assays such a ki nase screening,
pepti de - screeni ng, random scrimehs ; Produdts nases, pepti des,

pr Ot eases, GGy dte LI AR, SOUAOA 09 TEATAA S I R

suppressors of
et al, Anal. Chem., 72 111R-128R (2000) P D Grossman and J.C. Colburn, Capillary
Electrophoresis: Theory and Practice, Academic Press, Inc., NY (1992); U.S. Patents 5,374,527;
. 5,624,800; 5,552,028; ABI PRISM 377 DNA Sequencer User's Manual, Rev. A, January 19935,

Chapter 2 (Applied Biosystems, Foster City, CA); and the like. A variety of suitable

30 electrophoresis media are commercially available from Applied Biosystems and other vendors,
including non-crosslinked media, for use with automated instruments such as the Applied
Biosysterns "3700" and"3100"Instruments, for example. Optimal electrophoresis conditions, e.g.,
polymer concentration, pH, temperature, voltage, concentration of denaturing agent, employed in

a particular separation depends on many factors, including the size range of the compounds to be
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using the present reagents. Another nethod of use of electrophoretic probes
in accordance with the present invention is depicted in Fig. 11. A cell
menbr ane Wo 0223886 havi ng nmul tiple receptors including re®EPUSN2/RON its
surface. The antigen for specifically binding to receptor R is added and,
if 15 receptor Ris present, the antigen binds to it as well as cofactor
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resul t s fdetamminkebyi the ﬁuca@lcemﬂabe]fcomamled mrthese-@ag thorwitt. d@f?rsspavatmiwfth@ept ors on

E gerRxerf (alﬁgctu(r) for:]fgali)gl\?g ﬁ—taglrfpc?%r xS {é/plca Sc%anag I01(r1;‘cfby egelé{rgsrgr{/)ara ioant%%cl? 1?{/(93 %: 25 4:;'_ gg
1, which the;septhnwédompDnemmtrraiiquufbymRNkammmfsh glecton figld) grefamblgrby  PP2A,

V\/ni ch 4 Ki | ds p70S6K in the
pr esenicsz %?Ctri%gss% (agﬁo}éﬁl&i,dﬂ% ¢ %ﬁmgg&a oﬂ]%'(%g%a?é(}ttmebﬁ%ah ]%”r)ligl ng (binding
event 5) . eldhibshotetit flew vithot @éatropsnagit flow, with the separation of the e-tag reporter

mixture into individual fractions or bands. Electroseparation involves the migration and

separation of molecules in an electric field based on differences in mobility. Various forms of
electroseparation include, by way of example and not limitation, free zone electrophoresis, gel
30 electrophoresis, isoelectric focusing, isotachophoresis, capillary electrochromatography, and
micellar electrokinetic chromatography. Capillary electrophoresis involves electroseparation,
preferably by electrokinetic flow, including electrophoretic, dielectrophoretic and/or
electroosmotic flow, conducted in a tube or channel of about 1 to about 200 micrometer,

usually, about 10 to about 100 micrometers cross-sectional dimensions. The capillary may be
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involved in control of nmRNA translation initiation. Another receptor, RTK,
on the surface of a cell is acted upon by growh factor to produce kinase
P13K. | n wbhaezpssssence of Wortmannin, P13K is converted t®@CPDist2/(dobphdi ng
event 6), which yields p70S6K | eading to S6 protein. PDK1l al so yields PKB
(binding event 3), which in turn yields FRAP (binding event 4). The 15

graphs in Figure 13B show the results.of assays wherei Q,.drug _I.S present
or wher ei%logs?mgﬁn %‘f’a?ﬁﬁrﬁrli‘p’ﬁ o ﬁﬁ%aéjﬁ%d? ?lwglfer (VISR rrllse?gpsﬁlrmeog’e%taftz’each

conj ugat eglassor plagtie] ease-i nduci ng reagent and a el ectrophoretic probe is

enpl oyed conprj sing an antibo for..on t he proteins . i.nvol.ve in a

bi ndi ng event iﬂ%ﬁ%‘ﬁ%ﬁﬁe&q&?ﬁ{é‘gﬁ“s &) alé‘ﬁlog?tg%e[ rre%cglﬁlg}pé’iui‘rg “HoTet %/lh‘?ﬁgagpat hway

above canepagisit subjectell @0didchgsepiratidnebyvinirddatisg the alljuogin@\wariestrosapendtioad, at

or mor & G BHrb IR R 06 At LIRSRT AU P st VR PRSP UERY and o

forth. Wadthertréwetiors afeg@foraied. AR aBEFt poteiiial ;3ehenapsiiet tothe elb@riatlynore of the

above may be nonit.ored sinultaneously .in ingl.e ass usi n ltiple

ol oot r opIBFONEC Brdfasomnel WIS Fragiel s PIHTRF GHierd SHBIRGISES: of

el ect r opheitigs ki cofmbiastdnWSkher0ia elaatic potentdbspliedie shffidiart teachiepd e, i n Kryl ov

et al, Anal. Chem., 72: 11 1R-128R (2000): P.D .G o0 n angd J.C. Col burn,

Gapi || ar y e B ERE P gred TRBBT T AT OV iadt PREICARANBIVE PUERE. | nc . W

(S 1992)10 Wi skBl&tianNgls aﬁl;;vaVBRh,éﬁa"bk ofﬁetﬁﬂﬁnﬁi@ghg gs,ﬁuaﬂiﬁkle@ﬁl?;poﬁahalm isgﬂvgw DNA
equencer r's nya ev. .anu apt er ie

i syt oriST SRGRER TRy e piRjent B BRERY ok mates TR B ot PR,

el ect r ophgfrtesiesctior ehediumraad sooferthr Theaparametorsafol thb klectfasgparatippinciadinBitesy/ st ens

and ot her_vendor,s i.ncl udj n on-crosslinked nedia,. for use wth autonated
i nstr urrenﬁogﬁ’fl%eﬁmgﬁanflﬁ? e%ﬁ@lcgg{énuaé?rgsuﬁ% 1@9%@“@86&1%'%%% | nst rument s,

f or exanpdeparafigpi dafiel degited cormmpymbnts. €Bhis mepbrichicodiempiricglly andpoivelingithin
concentration,.pH..tenperature, voltage, concentration of denaturing agent,
enpl oyte%l i ﬁpurgleg’adtflﬂfeég@giarése%ar ation depends on many factors, including the
si ze range of Fire oopmendasshy thesample)be (2t 2RIER5GofAGIELLUB0BEs 1 6dRBciapar at ed,
their conpositions, . and.the |.ike. Accordin | i cati .of t.he 4.nvention
my 1 equi PR RR A e o SRR b o SEME BilreRE B

parti cul amixhepamabé prossseDir separa® theafth g repattaciomn fleothet canepey afttheon, t he

el ectrophoretic..taqgs, are.detecte r identif.ied recordi ng fl.uorescence
signal s aﬁ'&i‘%‘i‘ﬁe'g?léet SRS RS ‘f”o r°“g$‘ga|g§%ﬁ°%ﬁr NS fﬁ%% thgfl %? %%ns “s‘?‘ég%“rnat ed

c onpouidsele@rophyresisafesice, ustailp g macrofhadit oodapilletyaddctrephbiesio des@eant themetdomder of
m gration_of. he el.ectrophoretic t.ags. (€. 0.u1.8S.an.electroph m. To
per form srﬁlg%ﬁﬁéa?serg(ﬁug‘?\?or ?%5%(:% pélglie%%p %I% té(fnlgc\x]?eé%%ne(%%eg% rlelﬁ Vﬁﬁn{o(r?\lg{hgd by

st andar d sepamton chagnel intabti egthg fepbrém siologules p digangd is/agmod to thaerag repottershat is or t he
i ke. Typical,l the el ectrophoretic tags a i1l und. . | i ght
gener at S0 By oV RE (EE BRI FHIchoc AR R tpl 1 BH Seal SR

f | uor escemembaitignn hdsshoappodita eharpeof 1k diag epbret, P\tha tHeiogérall shergsiis oppesittdo ect or
e.g., phat onul td ol ier t , r - COU I Lke.
Exenpl %Sr y&lg Icgaé er%fﬁ eoer%%feg&%g’tﬂé%f? %@%@gs lglngé@ér%ce{o‘ggéEh%%ggﬁgtgflg%%ﬁéﬁéﬁ e.g.,
U. S. Pat ethk released e-tag reporter molecules. For example, one could use biotin and streptavidin, where

streptavidin carries a positive charge. In the case of a peptide analyte, one embodiment would
have cleavage at a site where the ligand remains with the peptide analyte. For example, one
could have the e-tag moiety substituted for the methyl group of methionine. Using the

30 pyrazolone of the modified methionine, one could bond to an available lysine. The amino group
of the pyrazolone would be substituted with biotin. Cleavage would then be achieved with
cyanogen bromide, releasing the e-tag reporter, but the biotin would remain with the peptide and
any e-tag moiety that was not released from the binding member. Avidin is then used to change
the polarity or sequester the e-tag moiety conjugated to the target-binding moiety for the analyte

35 or target-binding moiety.
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Nos. 5,543,026; 5,274, 240; 4,879,012; 5,091, 652; 6, 142,162; or the like.
After conpletion of the reaction, which may be nonitored, for exanple, by
15 noni t owDg/093386 change in signal such as, e.g., fluoreseemusoasogescri bed
above, or taking aliquots and assaying for total free e-tag reporters, the
m xture may now be anal yzed. Depending on the instrument, fromone to four
different fluofgs sty @ﬁ&&o\sﬁ&e&mnwemﬁﬁ\%%ne b ASOUIR SorD R thd NO. at
different detecta abel s may be usSed r’rProvemants five or nore
di f f er entsepirefed elsaved tnbplay It e ofapuse. Atithia theprayiew afthg grepent sweiition foghilizg our ce
may Dbe Zose(/é?ﬂlﬁefe@tqjon ﬁ&%ﬁ&@ﬂg%%hat@ﬁt&%'r%ubrﬁ AR Q‘?rfn?mgleges Pat ent
No. 6, 045, one enbodi nent of the presence of each he cl éaved
e-tag rep@dtsef@m Jherg enag brpmerinyyr af detestion gprss ewsaeiatcdyih a giogle ghieped of n t he
e-tag i ghymulli g% cﬁﬁ%@{)a*sh F%Ble(?itete&&‘@ forrﬁb&‘h‘éﬁeede@cn&@i%ﬁés‘%ﬁclﬁdet Roydyegorters is
typically carr] ectroseparation, which involves ‘the separation
of conponeamale] I?howmulfqﬂlientubv ehgfodiodest phetodiside amays| avelenghe photediefies, gingdrer abl y,
by 25 el egtyr, t f r 0 or a
cobi nat | o B e Ty ey B, FROREb el ot T P
separ at i offie bke. t%lt%wnaglmeé prstudeyrfor expmpler fdtered tlampsnHERS, dagerl diqdess gas, bq*.gd or
bands. Bl gaERRARBIALY Aa LONAY P delidH e Qlithed SRR £OD cfihera

mol ecul es 1 n an electric based on fferences [Tty. Various
forns Hf datestien, @g@gﬁéﬁh@mhm epafagel dackpy fﬁamrdd?uowm @te&h@ inengleiopgrrayt i on,
free zone, gheglfARRANBRIIRe. 98] 30 el ectrophoresis, isoelectric focusing,

i sotachophoresi s, ‘capillary electrochromatography, and mcellar

el ect r oki net i cDelBetigRmIasGe APAY, OfQ&WPWWthé‘ﬂse?éﬁqC@FﬂddW@ﬁ%anﬁh%‘bPﬁFéBﬂlary

el ectr OseQ@c'ﬁ%f)l'ld?&as coﬁﬁlﬁlfs?rrcﬁ}ai tl@fne@lllo%ggﬂo%'lﬁ‘@]ts ®afthiWs, 9 mlﬂfitc'aﬁlmn 11,
el ectrophoretic, dielect ro?@zor etl c and/or el ectroosnoti ¢ flow, conducted in

a tube orlinemAPrAB). 4675.30b 4274240806 532401 othe Felevepiisclosures Qféﬂ@ﬂhlaiﬁ about 10 to
about 1908, 64,008 h&EiR b‘i"r&’éénc%e?B(SSQ Bigheddh PR &L horelid §riCMirbdogive IMie De 61
WO 02/ 095356 PCT/ US02/ 16098 a | ong 1 ndependent ‘capillary tube or a channel
in a waf efngsroffelerivic potepialsadiclrsirenefls e be yiedy fop exanplea §efdsonl 18 oaki0p /em

capi | I ary,eL,&atWiRsenaeb | tooﬂout%'o Vi’cﬁ‘rﬂ%ﬂ{g rre hypReal, A€ LbRR véllasd b fONt ai ni ng
the e-tag reporters is su ]aecte to el ectroseparati on by introducing the
al i quot i yrBneEpialayeems 15 sbeyh PAKY orith axapillagydength ¢f about4) tapbow 4P emegivingp | j nked
to, a capphlifih H&VGBolt BoyRIHN FfoPENﬁm%icgﬂm& b%ﬁlla?j‘i@ cOhd¥eb rdag@ct i ons are
perfornmed. An electric potential is hen appl ied to the electrically
conduc?q veeqreasmaticdlom: andibeiinigetignepd tﬁﬁtbe eavdispeis magtanedate irgpdvepplgptiali on of

t he conponent spoMbicirRetdfn Ctﬁmtlfhaatpr)é}&us fERyed ﬁtﬁéétedtﬁ*&ﬁl aﬁﬁl&% fheripakLnt i al
applied is sufficient to achi eve ectroseparation of desired

conponent & opEcEdY Hrisgarey. whisl ganerally lioms lightfivaydengthe raaugtng ﬁm abpid 18%19 | ed i n

the art wiohs B0 aADERLEy HoutR & Holk 00 nﬁhﬁlm%wsagglasoﬁhmorab&np@dﬁﬂttb al's for
a given set of reagents used in the present invention and/or the nature of

the cl eaviyelogpEmsmision Tosage Swtablgmaierils Fehide fised Ftiek DIRStn dUEE, BIeAd The
par aneper & Ak t he el ectroseparation including those

Kits for Use of the e-tag Reagents

As a matter of convenience, predetermined amounts of reagents employed in the
present invention can be provided in a kit in packaged combination. One exemplary kit
30 for polypeptide analysis can comprise in packaged combination a first reagent comprising
a cleavage-inducing moiety and a binding agent for binding to a binding site on fhe
polypeptide that has undergone a post-translational modification. The kit can further
comprise one or more electrophoretic probes comprising a specific binding agent for a
particular polypeptide cleavably linked to an e-tag reporter. For example, each of the e-tag
35 probes may comprise a polypeptide-binding moiety such as an antibody cleavably linked
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for the nmediumand the electric potential are usually optim zed to achieve
maxi mum separati on of the desired conponents. This nmay be achieved

enpi ri calwg oatgs3se well within 15 the purview of the skilPCedsaz/1dosan. For

a honogeneous assay, the sanple, the first and el ectrophoretic probes, and
ancillary reagents are conbined in a reaction m xture supporting the

cl eavage of the |inki regi.on. The m.xture be. processed to separate

t he e-tag%raélﬁé?%%‘f’lggf %%mtoﬂﬁelg'orpﬁdelg'm onpo 8%?%@@%&381)%’%)% IEarsea. The mi xture,
W th or widobidityt that-atlevgs diffgremtiaton efivme efapsragortentaym trweher bl & naiqed telar ed to an 20
el ectrophgresi.s devic usughly..a m.crof | wi dic or,capillar | ect rophoresis
devi ce an#? lﬁuéarr%o o lh'i%{)eaﬁ' faI:h %}éltsavélmruéc&‘ﬁ{eragfﬁasit ?C)b?ou{ Hél > ea;llggﬁF %Sf)?ibglrlteti C

separ at i om0, nwhenmalpne leastabas 20 end fesnperelyfat loast stvet See@paradifforenchelesnel | nt act

e-tag rgpqrier nmol ecu| es | Lgand.i s bo 0.the.e-t reporter that is
ot el EadBt et sing rpafers LAER of Sorg R PelRirer oy PRLROR ) by "aca ng
ar eci pr otaid, ?Eﬂdih? ﬁolyﬁ@ﬁﬂcﬁi{tslelfli‘sﬁépehﬁ@lly bleavep mﬁbtritée mfzménatg ﬁmm‘ty tilee e- ]E a? ]
reporter,.so tha e overall charge is opposi 0 e charge o e
e-tag repStte&Y ,mciuﬂ%?@ge Ivg%?Eﬁlré%acaﬁggen % pgfgeés atdtc?%&trl% rf‘%%tytl)lﬁlé‘%@??e el ectrode
from thenmoidtetstiddies foagpecfiodéaeed erabentidtes. For exanpl e, one coul d use

biotin and streptayidi where . streptavidi,n carri.es ositive charge. In
the case of a E@%@%&@' %Hg?rﬂ)@?n%nae‘{e %’ f?ﬁgﬁ?tm\%ﬁ%ﬁl ryalggﬁol%:‘ rgséls\/%dveeﬂgg a
Site wher ecapdrs thitgan e nerssary3o witivhte theelqaeqpe-irdiaciag alojetyeof theoeleagapgripdueingone
could have_th - ety substituted for t.he net . grou f et hi oni ne.
Geing t heresiiny Fiekitan BB pdietivt ol et o e o Yig Rl Prtin I o o
avai | abl enloysofiie abdveaeaentno group of the pyrazol one woul d be substituted
wi th biotin. avage woul en_he achi eve i.th cyanoge r.om .
rel easi ng theCleI?]? %%%?'ee%%or ngeisroffﬁﬁﬁ' g?lﬁéeaﬁleng ]inghev\%btﬁ adﬂ? evr?ﬁl?%mvr%ine &ﬁo }E’?ﬁgﬁ%epti de
and any doertcancentertionsyoftiieatagasts nevotsanryad edhirel the objerts hfthépresinhgventpder . Avi di n
is thensu to change the polarity or..sequester, t -ta i
coni uodt et BREP Ry o ok by (RGHEERE Slind B v bl ey
t ar get - bi pdwéy, wllgtlyophifiZed/NDcDAinG ©53HéntHEhich/SO AisdBABB Wil proyadp ifdriaaeagent
el ectrophqresi s _one.nmay enpl oy one or re.detect | zones 10 ct the
cepar at od WPOAERE LRSI onhEs R BR bR B AR IRy hle AR "
present i mithrid mesedtdnvebtidni Fech segeer ah belpickaded orsepmate somd@pasdisoge on t he!
nature of _the.reactions ility- i fying noj.eties, f There
Ty be. angeRaNaR ob FoteddR Pl Cob¥idb e Bt Ry A R o S pifhc thb kg TOPT 2
wi t h n0t mplyelso hehwed grittGudesaiption dixt eethalis afcordanseviilrth¢ presedbineantiooss zones
i ncl ude, lag Ry, ag(f)ve exanpl e, photonultiplier tubes, photodi odes, photodi ode
arrays, ava anéhe phot odi odes, linear and array charge coupl ed device
(CCD) chips, CCD canera nodul es, spectrofluoroneters, and the I|ike.
Excitation sources include, for exa filtered | anps, LEDs, |aser
di odes, gas, liquid and solid-stat;ﬂ%—@"s}%s, and so forth. The detection
may be |aser sdanieetionds deaonsnicd@gheckntbe lioQingeywixsesomd ilbstatival fi ber
0Pt [ €5 CONIAGA! pRACKA BLoLAINEL o] (MAARRSIGRrIRL SRILRR. A ExOn 37T 3Y
confi guratt offs, ~an T Frke

degrees Centigrade (°C) unless otherwise specified. The following preparations and examples

illustrate the invention but are not intended to limit its scope. Unless otherwise indicated,
peptides used in the following examples were prepared by synthesis using an automated
synthesizer and were purified by gel electrophoresis or HPLC.

30 The following abbreviations have the meanings set forth below:
Tris HCI - Tris(hydroxymethyl)aminomethane-HC1 (a 10x solution) from BioWhittaker,
Walkersville, MD
HPLC - high performance liquid chromatography
TLC - thin layer chromatography
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Detection may be by any of the known nethods associated with the anal ysis
of capillary electrophoresis colums including the nmethods shown in U S
Pat ent NowoO 02/0%66¢ 811 (colum 11, I|ines 19-30), 4,675, 30@CTA]SBY 4602810 and
5,324,401, the relevant disclosures of which are 15 incorporated herein by
reference. Those skilled in the el ectrophoresis arts will recognize a w de
range of ﬁé&%&xhﬁ‘e sreﬂﬁﬁmmhseé)avaﬁml: ﬁoﬁtglgﬂg@mlmwoﬁﬁangmdmsomgxe;}rmI e,
fields of 10 to /cm are used wth about 200 to about 0 V/'cm bei ng
mor e typf@@ﬂ“&@ﬁéumﬂﬁér voltage limt for commercial systens is about 30
KV, Wi Eh Bp@ARLILRAY b GhE idte QladDRYh shihd ChoQUERfinom giving a  maxi mum
field of about 6 DNA, typically the capillary is coated to
reduce 208 eg@wsroosnotic flow, and the injection end of the capillary is
mai nt aignegyat i @g@tive potential. For ease of detection, the entire
appar at us y abricated froma plastic material that is optically

t ranspar “whibekyilyereseeal |y al | ows | i ght of wavel engths rangi ng from about
180 to aﬁﬁgg _ o about 800 nm nore usually
about 450 to a%gggmg%gd&%ﬁ%%o¥yﬂR9M lgﬁg?%ansn155|on | osses. Suitable
naterlaIsEDﬁcﬂdﬂ@ﬂﬁd@é@m@$ﬂ@%®mxgné§mb@bmmévartz glass, and 25 so forth.
Kits for {458 .Qatnfahs gmgggm&pagents As a matter of convenience,

pr edet er m ned anDun reagents enployed in the present invention can be
provi déd PRCa k%ﬂwwho%%ﬁkﬁbémﬁwﬁnblnatlon One exenplary kit 30 for
poIypept|ggﬂaqﬁh¥§b§mﬁggmﬁonprlse i n packaged conbination a first reagent
conpr|5|nﬁ a cl eavage-i nducing noiety and a binding agent for binding to a
bi ndi ng s¥mec-oN-@Huoregmgheprciienybhat has undergone a post-transl ati onal
nodi fication. The kit can further conprise one or nore el ectrophoretic
probes conprising a specific bindingﬁagent for a particular polypeptide
cleavably linked to an a-tag reportyxamplgl exanpl e, each of the e-tag 35
probes;qmay conprise ac&@ﬁﬁéﬁ&p&ﬂpi;l&a@na l lﬁomﬁﬁma&u&ka@eﬁtsan anti body
cleavably |inked 63 WO 027095356 PCI/US02/ 16098 to an e-fag noiety. The
nobi | i ty- nodi f Jhatesensiizst gaols«fuleéa@womﬂlgthomeé% aﬁméb@&snhaboramc ABSi ity that

al I ows di {drehand é%@ﬁﬂ QHukpﬁiolg&?e Qndttﬁtghﬁeecﬁtqrah%s bohRAGAOhORIdsamMl 1S unique to
a particular protein of interest. The ts will include at |east about 1,

usual |y atonfigurgtionshorexampje, aﬁﬁ?téfatﬁé@gﬂwstm aliehyds, sdfvpyichbpidasty) f requent | y
at | east gRAMENRALPRIDES A SHBIRMniRY QRS SanbekBRled 62N rABRR AiR-BolRY
reporters that can be separated by their nobility. On the other hand,
wher e Fhecpirinipemeicties (pnmadoxtran a@w@cﬂrqqp@amal}am@aéeawmb BPEPRSiAfedEOteqiioB- t ag
moi ety, tQﬁnetgl"tﬁnﬂ?@/sﬂleégCdtl&bd@m&l%ﬁ@ﬂk@mm@lﬂ&') nr&%&%ﬁ%&g@g&tes@mms&ﬁs a

detection noi et to a noiety for bind |n§ to_a specific cleaved

e-tag noi eisptiyHar gempledhe mtibediwhotossngifizes soyugdisy @@n%rphe@ﬁ%@?qrr@c X8pi | lary

el ect r ophoLRRL SR, Wil th@&mé@cohﬁu%&%aﬁ bk hﬁrﬁmeﬁ@%ﬁpl@@wﬂ?ﬁﬁ%@fd’or%ﬁarﬁ}ﬁé ivate
t he cl eavage-i nduci ng noi ety of e cleavage i nduci ng. reagent. The kit can

further .mneérét%ph %n%f@ﬁlf@n@aatﬁﬁwaamn% QQfPh%?eer?ﬁWn 8P =19 one or

25 amino-groups can be coupled to periodate oxidized antibody molecules to generate the antibody-

s..L

dextran-sensitizer conjugate) or with the antibody and a particle. For example, aminodextran-
sensitizer conjugate containing 20 - 200 photosensitizers and 200 - 500 amino-groups can be
coupled to carboxylated polystyrene beads by EDC coupling chemistry to form the
photosensitizer-aminodextran-particle conjugate. Methods for incorporation of a photosensitizer

30 into a particle are given in, e.g., U.S. Pat. No. 5,340,716. Then the Na-periodate oxidized
antibody molecules can be reacted with the amino-groups of the aminodextran molecule, in
presence of sodium cyanoborohydride, to generate the antibody-dextran-photosensitizer-particle
conjugate, referred to herein as a "photosensitizer bead." It should be noted that instead of an
antibody molecule, avidin or other molecules can be used also.

35
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nore of the above reagents. The relative anbunts of the various reagents in
the kits can be varied widely to provide for concentrations of the
reagent s womemsssy to achi eve the objects of the present PaTaArsn?/oq98 15
Under appropriate circunstances one or nore of the reagents in the kit can
be provided as a dry powder, usually |yophilized, including excipients,

whi ch on dissolution will provide f@i.gple®2gent solution having the
appropriate concentratlons for perfornln _a nethod or_assay i n accordance

with the present i ntenugation ofnerag Maichi fi separate
containers or spig 14 sﬁﬁ&%ﬂ&e% t}%ﬂﬂetﬂﬁoﬁgy”m E‘&ﬁhgaﬂorp&%n‘éfi&gtlﬁbleﬁ Fo Mhere
cross-reactivity and shelf fe perm Kits 20 may al so i nclude a

written degibedysriodsr bndiag Wéleh’dﬁlth %ﬁ@@@éf%ﬁ@ealﬁ thyreagiion of B8 esdltinghvent i on as
descri bed QROUE wit s ABRI &éjlgenT«Ja%rddﬂyeemfm defl 1{4&&9 DSk Al d dhd ey the

fol l owi ng syntheses and lustrative 25 examples. Parts and ercentages are
by wei ght Figrrebsd-dshmeysspeeal ierieh reegenis, mopeefyered utilies S-r 8-cpihoxidueewean
CEntlgradgyyﬁamgﬁ$ﬁ@§mﬁﬁﬁprmnse specified. The follow ng preparations and
exanpl es stratée the invention but are not intended to limt its scope.
Unl ess ot herwi se indicated, peptiddxampled in the foll owing exanpl es were

prepared by synthesis U§£%%MEBo@phﬂnﬁﬁﬁqmd@y&hﬁtﬁgg@hﬂgnd were purified by
gel el ectrophoresis or OW ng abbrevi ati ons have the
meani n§® set f &hassheved eyilined in Bgyell6A shpmsg(fwyﬂtemvmlmfpl) ApPiseAEiopghe- HC1 (a

| Ox_ sol ue Qﬁ%oﬁyﬁﬁ&%ékﬂ\é@h{f&d@(@é mme%l KRRy PHZePr(MDPH%Lﬁ'W Piogprper f or mance
i qui d chromat ography | ayer chromaf ograp g §4 WD 02/ 095356
B

PCT/ US02/ PeddsPmti Pro%mdn%ro%rﬂm fastisigrinyolves the rea%wo OrfortA S’lltb Aa
Cheni cal Mcinhide GEE)Snd &‘@dﬂcyﬁﬁhex&l'ciﬂ%o&ﬁﬂw(ﬁc%gtppmﬁ givEMEA

ethyl ene dianine tetra- acétate fromSi Chem cal - grams 5 nmM
- m | | i noP@resyoaling egery ﬁ@szlwawb?rew@ﬂhvﬂgmety of diamines 10 yield the desired Amide,

N- E- ma-'l?' n%% SRPT OFekate @&h}gﬂuﬁh iR N-S%ECIHI%I 1odoacetate prov1ded the expected
1- Et hyl - di met hyl am nopr opyl ) car bodi I m d ) 1%aroxysuccmlmde
Cf 3t

10 DCC - 10 sacaﬁa@sﬂieéé%‘@iaw (‘,“éli"bd%ﬁs 2l lﬂ%atedw:was felrthﬁétrm ni de Fnoc -
N-(9- f | uokRRYBRENORY £3d RARYrisence of triethylamine. Finally, the resulting B-thioacid

(compound 2) was converted, as described above, to its NHS ester. The various e-tag moieties

were synthesized starting with 5- or 6-FAM, and one of various diamines. The diamine is given
20 H,N " X~ NHj in the first reaction of Figure 16A. The regioisomer of FAM and the chemical

entity of “X” within the diamine are indicated in the table below for each of the e-tag moieties

synthesized. Clearly, the diamine, X, can have a wide range of additional forms, as described

above in the discussion of the mobility modifier moiety.

25 e-tag moiety FAM X
Pro2 5-FAM C(CH;),
Pro4 5-FAM no carbon
Pro6 5-FAM (CHy)s
Pro7 5-FAM CH,0CH,CH,0CH,
30 Pro8 5-FAM CH,CH,0CH,CH,OCH,CH,OCH,CH,
Pro9 5-FAM 1,4-phenyl
Prol0 6-FAM C(CHs),
Proll 6-FAM no carbon
Prol2 6-FAM CH,0OCH,CH,OCH,
35  Prol3 6-FAM CH,CH,OCH,CH,OCH,CH,0CH,CH,
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Exanmpl e 1 15 Conjugati on of photosensitizer nolecules to assay reagents
Phot osensi ti zer nol ecules are conjugated to a netal affinity agent, a
bor oni c awDd2/02B/ ai ni ng agent, a hub nol ecul e, and the | Pk&/Usy2/vaps ous
conventional nethods and configurations. For exanple, an activated (NHS
ester, aldehyde, sulfonyl chloride, etc) photosensitizer (Rose Bengal,
pht hal ocyani ne, etc.) can be reacted with reactive am no-group 20

cont ai ni ng noi eti es (am nodextran, anino-group containing agents (wth
appropri agﬁi_ﬂmaaﬁmm@.m_bf metal bi ndi ng sites), other small and |arge
ol ecul es) . Th?oL&f&ﬁaqolﬁ@&ﬂdfgasﬁﬁca‘;mymregééﬁm k66t oy DM (sBxBWE the

ant i body- phot osensiti zer con{ ugate, Bfotin-LC photoSensiti zer etc.) in

various azsiseq¥-hydosysuciriwide 6} FreqiivbandUgediendcberyligebodiipidn 6. 1 eqsiipk dfieni t h
anti body 41{%)9{10% AL, ‘3'wh1t@mllﬁgﬁiig%tlc{h%'hﬁ)r%tsﬁﬁ%hﬁlhé efheq@mlulgaﬁ)@ure Q4 ai ni ng

20 - 200 ot osensitizers an am no- groups can be coupled to
peri odat estmd@ncieedlhamm ahredyn tepasaivic @gernighly dhér(Qtl EHAb-MePH bhndigated

dextran-s the antibody and a particle. For
exanpl e, ?n@%%%ég{ppgag@cggﬁgﬁt?@ﬁgr%%ﬁﬂugate containing 20 - 200

phot osensi t i zetke wipenatgn from3lxoabayd mixtuge wegrsldeddionydse te 8 girassotugor el boxyl at ed
pol ystyre % J f - H,

phot osensﬁa?i?lg?ggﬁlaﬁ‘édexth?gﬁl pdépt ﬁ%t}gﬂ%%tr%roﬁjgg%%@@ e (Flﬁgllz MeOHl%(? ()) rtheor ation
of a pHbt sediesivas sempletgmstaniansopsly aFhei S@W@”WW@WW# reduce(d pregyurg, F No.
5, 340, 716y, ﬁh&ﬁ Igh%o?‘lﬂw P&IAE Ak RO Hirdetls sl pRAYa P LEGHA Efinc N be

reacted wit (bgrou ps of the am nodextran nol ecule, In presence of
sodi um cyérmbemdHy ir388% Yield gEhe FERIMR; (30 MHz, DMSO-d,) of compound 1 was in

ant i body- gext ran-phel 0sensd diéefe- particle conjugate, referred to herein as
a "phot oséeig(r?m tel zer beadfag;l:l It shc?ul d be noted that instead of an antibody
mol ecul e, Synshedisiof epmpend? ol ecul es can be used al so. 35 65 WD 02/ 095356
PCT/ USp2/ 16098T5ﬁ@m1ﬁ (ConfRhd BT 5 Xin W&l s&lh&ﬁmlmd@a %y BME F9lg384d of an

e-tag Reporter ?ure 14 summari zes t odolo fof conjugation of an
e-tag noi dsycaigmigyl iodepcetae 1 equivok ﬁéﬁrwﬁa& REtup Vay itlmﬁﬁl piyoem fqNEETalHf no :
group, an&thla%leales%ﬁ&lb@gambtm% TE8hd:d: m@}écg QRICHIALS) rédéehldd ShifbiRh #xygen to
produce a sulfinic acid noiety as the released e-tag reporter. Fi gure 15
A-J showsthesspetian. e-tag reagents, nost of which utilize 5- or

6- car boxyf | uor @gC&ioPe reﬁé%f%‘h/ﬁolﬁ‘t'ﬁ)ns&)&a@iﬁeh'ﬁgaté’@&fﬁﬁ #rRthylaEXRIPh 8qiv PifRar at i on of
Prot, Pro4, and Pro6 through Prol 0O The schenme outlined’in Figure 16A
shows ¥ fm@a@tpmmmlwedj@r?eeqmr) Fh%mw‘gﬁa@%%%% atgpom feperature overnight.

car boxyf | HoheRE6f the QWehﬁ%Qeﬁe&ﬁgi ﬁf@dsﬁ‘rre Eﬁf%weﬁ‘@f{ﬁis}i chiSh@eraphyPdtfordda @k Pro7,
Pro8, Pro9, ProlOQ Proll, Prol2 Prol3 he first step involves the
reaction @-fthlg_acgl(cgppcgnql:ﬂ\yp\ﬁjz-t%%meld The structure of compound 2 was assigned on the

basis of its 'NMR (300 MHz, DMSO-dj).

25 Synthesis of Pro2, Pro4, and Pro6 through Prol3
To a stirred solution of the B-thioacid (compound 2) (0.05 mmol) in dry DMF (2 mL)

were added N-hydroxysuccinimide (1.5 equiv.) and 1,3-dicylcohexylcarbodiimide (1.5 equiv.).
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

30 purified by flash chromatography to give the target molecule in 41-92% yield.

Preparation of Prol

The compounds of this reaction are shown in Figure 16B. To a stirred solution of 5-
iodoacetamidofluorescein (compound 4) (24 mg, 0.047 mmol) in dry DMF (2 mL) were added
35 triethylamine (8 pL, 0.057 mmol) and 3-mercaptopropionic acid (5 pL, 0.057 mmol). The
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hydr oxysucci ni m de (NHS) and 1, 3-di cyl cohexyl carbodiimde (DCC) in DVF to
give the corresponding ester, which was then treated with a variety of

di am nes woO ogiogd3d6 t he desired am de, 15 compound 1. Treat memtusot/1@opound 1
wi th N-succinimdyl iodoacetate provided the expected iodoacetam de
derivative, which was not isolated but was further reacted with 3-

mer capt OpEQRiy @blﬁn@rﬂvﬁ s't1Hec§ zﬂ?oo?r{ fer ?é}%re%r 1.5 hetrhylam. pen,dil-Rebuve,d)he

resul ting 13-thioacid npound was converted, as described a ove to
its NHS esdiegted cphplefign p b@sreéctloagsmq@@mbfsf‘f hydiowysggamimids (Y me, GUSmemelly wi t h
S- or 6- FAM 3%5&/1&)@9}( arb\()aﬁlhfal':’ﬁ8%§3‘U1O§¢§1m0-5%r95<ﬁga NehelrSaclbnBReOwiZN » X *
NH2 in the first” reaction of Flgure A. The regioisonmer of FAM and the
cheni cal stiered ditrgor fempxratusg endernir¢gen ﬁiré%ﬁéwhlﬁ]@tlmhELEéh@thlcﬁmplh‘@ tabl e bel ow

for eagh tggapéé%?ange $ﬁﬂe g ﬁlﬂéfal Sﬂé?ﬁcﬂr@lsdf gmlvgn%aérxedueéaqx&gm&e X, can

have a wi I'tional fornmns, escrib bove I n
di scussi mﬂb@ﬂumhﬁasmmomwanbmsf%’éﬁ 1rm€1éi y CHRG-Mes¥ #rrluapiatingggd Prol
Pr 025- FAl Pr 045- FAMho car bon Pro65- FAM CH2) 8 Pr 075- FAMCH2 OCH2 CHZOCH2

30Pr 085- FAl 2 OCI—IZCI—IZOCI—IZCI—IZOCI—IZCHZ Pr 095- FAML, 4- phenyl

Pr ol O6- FAMC(CH3) 2 Prol | 6- FAMho car bon Pro0l126- FAMCH2 OCH2 CH2 OCH2

35Pr 0136-§ %%?&%204200420420042042 66 WO 02/ 095356 PCT/ US02/ 16098

Synt hesi s of compound 1 To a stirred solution of 5- or 6-car boxyfl uor escein

(0.5 nifbl) i n Biepomhrundsofihis regeticn argdgwn imFigyrd d 6y Seie girved goldiéon(of 64 equi v. )

and 1, 3- dlb&éé%o%}%%ﬂ&&&w&@o{n%&@s &ehn 0! Y50/ minoly3h Eﬁ/rDMf’ (PRPMerd QaddiNUt €S, a

white solid i cycl ohexyl urea) started formng.” Thé react|on m xture was

stirred urbylamine(®gbr)-Gf7 modhnddmparataprepianicescid (Ghul, 0105C nrgelk Tha2C12- MeOH)

i ndi cat ed, LE t R er nat ant
%u‘ft%ig)s ?‘h HhSAR0E R gﬂﬁg%ﬁ&&&%ﬂ 3] 'rﬂtél i eg it b1, MEDRL ﬁLtB

fromthea re wasa wse to a’'s ation di anm ne
(2-5 equn mdlyatcd\comwétl@llof tht)eactm §bmswnnﬂyt Ndnﬂfﬁ&fsu(:dmrr@leilmg,@l@ﬁmlb H20) ,

t he 161 S ved
under daef'l 31 d’g &é%‘}{s@g’r‘%“‘" i Sh '( ch r%r%)?z ﬁj?%b?h%re ;&%ﬁ eﬂ#e\e[rgﬁut)%uﬁgg?sd ue on
latr obeadﬁmsd b roem pwrwradadundqemm@n fad 9 &t which GompbGinbovied comp®- 89% yi el d.
The MBE &ﬁ&@an% th%%éj@llteﬁgl ﬁWF&qhe]soY@:ﬁt dn@er r@tﬂu(zc%ed}?s%e \ﬂuf h the

aSS|gned
subsequent flash chromatography using 30:1 and 20:1 CH,C1,-MeOH as eluant provided Pro3

(18 mg, 61%).

20

Preparation of Pro3

The compounds of this reaction are shown in Figure 16D.

Synthesis of compound 7

25 To a stirred solution of 5-(bromomethyl)fluorescein (compound 6) (40 mg, 0.095 mmol)
in dry DMF (5 mL) were added triethylamine (15 pL, 0.108 mmol) and 3-mercaptopropionic
acid (10 pL, 0.115 mmol). The resulting solution was stirred at room temperature for 2 days.
TLC (40:9:1 CH,Cl,-MeOH-H,0) indicated completion of the reaction. The reaction solution
was evaporated under reduced pressure. Finally, flash chromatography employing 30:1 and 25:1

30 CH,Cl,-MeOH as eluant provided the S-thioacid (compound 7) (28 mg, 66%).

Synthesis of Pro5
To a solution of the acid (compound 7) (27 mg, 0.060 mmol) in dry DMF (2 mL) were
added N-hydroxysuccinimide (11 mg, 0.096 mmol) and 1,3-dicylcohexylcarbodiimide (20 mg,

35 0.097 mmol). The reaction mixture was stirred at room temperature under nitrogen for 2 days at
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Synt hesi s of compound 2 15 To the am ne (conpound 1) (0.3 nmmol) were
sequentially added dry DMF (10 nL) and N-succinimdyl iodoacetate (1.1
equiv.). Whe2oesséting m xture was stirred at roomt enper CAMS02/098 | a

cl ear solution was obtained. TLC (40:9:1 CH2C12- MeOH H20) reveal ed
conpletion of the reaction. The above reaction solution was then treat ed
with trieg E%h%mc %Cgé 'l%I-F 8 J\Xe‘d d)asﬁgwe?’d 001%10 etmcfls ]gtaﬁggeoo%'ﬂ%nslta% aQer&
equiv.). was s irre fure overn Smoval  of
t he sol veRtmovailefthe @thesaoidpredsed messak Iamdl\mﬂsehyent ﬂmhhwmatmgmpwmpw1

af f orded in 62-91%vyield. The structure of
conpound [2 &eb'ﬂta‘%f"% gP‘"‘%t)(%R%‘ g.SS/I?)?S of its'NMR (300 MHz, DMBO- d6). 25
Synt hesi s of Pr02 Pro4 and Pro6 through Prol3 To a stirred solution of

t he O- t%‘ll %Cérgto(n? 9 nd 2) (0.05 mmol) in dry DM (2 nL) were added

N- hydr ox sugcr-ht—m—gg—(gl 5 equiv.) and 1, 3-di cyl cohexyl carbodiimde (1.5
equi v.). T“Eétexmnpomtdsn’éthmsacedmareei@mthrgomlﬁEnperature under nitrogen for
24-48 h (until all of the starting material had reacted). The reaction

m xture was concentrated under reduced pressure and then 30 purified by
flash chr Smh@groﬁmypoumgi ve the target nol ecuI e in 41-92%vyi el d.
Preparation of PLo .of this i 0 re s own Ln F| re 168.
To a stirred sgpat mmoaceftangd uor Sgclzne{com K tiF’)u@ c{’;} % gﬁensaquﬁﬁm

0. 047 m®rohdded ldrchMF DMRLY aldri[;ucmnmdﬁdﬁtbdcetawst miged. IhM)aPactaer foBitibp 0. 057
mml ) and_3- | I 95356
PCT/ Uso2/ 15058 ek u‘?%o?g)i O PR paighed HmfER ‘ﬁsnli’lt‘”‘r‘?““’e R

h. TLC (4@matridl. CH2C 2- MeOH H20O) i ndi cat ed conpl et| on of the reacti on.

35 G eyl conexy IEAPBORI I St Tav g en g B NG e %@E@&-theemoﬁeact o

m Xt ure Wasd 3-Gltchpt@ftopdnié mmmoe PDEY. MAuﬁIﬁOIN rrtterresmiting agatreivak stirE:dtfoxazth whi ch

time T shovve ete earan rtin teri Renoval
of "t he ISoRGBHT: &ﬁﬁg@ W@Hﬂ@@dﬁ%ﬁ@ﬁ@ﬁ%&r@ t?weé E%@%%&EW oz Ry ek aphy
tFJ)si ng 25:1s: amfthz%@q\gecﬁ;t-&l Ghant\@mhae-tmbmmtcoﬁﬁ&ﬂﬂ gpdi Renb2%). 21%16, lec_ttﬁiﬁ‘?
reparation, o ro ion are shown in Figure
16C. To aSignmeygvas g Sls ?%gm%mgsﬁescei n (conpound-5) (26
ng, 0.050 mol) in dry DI\/F (2 m.) were added triethylamne (8 L, 0.057
mol ) and S-Herczgt ogr opionic acid (5L, 0.057 nmmol). The resulting
sol ution 59 at roomtenperature for 1.5 h. TLC (40:9:1
&-Iﬁ CJd 2200+ H2@ 2 siéﬂi’dli Sﬁ&tl&doﬂQﬂ%gtgfdi 9qD2 fi, 6.0vemmeB &d dr9 DMISEEGHERidd¥d

y roxy ci ni m de
1, 3-di cyl «QWVS&‘Q?‘HH@%‘? (ﬂtr‘%eog {WBA gé—]ﬁlcﬁﬁg‘t}e}y\%p%dnga%G6 M8 40Beact i on

n1 Xt ure Wafinol). The resulting solution was stirred at room temperature under nitrogen for about 24 h.

The reaction mixture was concentrated under reduced pressure and the residue purified by flash
chromatography using 30:1 and 20:1 CH,C1,-MeOH as eluant to give Pro14 (18 mg, 70%).
25
Synthesis of ProlS. Pro20, Pro22. and Pro28
The synthesis schemes for producing NHS esters of electrophoretic tags Prol5, Pro20,

Pro22, and Pro28 are shown in Figures 16 F-I, respectively. All of the reagent and reaction

conditions are conventional in the art and proceed similarly as the reactions described above.
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stirred at roomtenperature under nitrogen for 19 h at which tinme TLC
showed conpl ete disappearance of the starting material. Renoval of the
sol vent uwoer/9Bsuced pressure and subsequent flash chroraragoapdeys usi ng
30:1 and 20:1 CH2Cl 2- MeOH as el uant provided Pro3 (18 ng, 61%. 20
Preparation of Pro5 The conpounds of this reaction are shown in Figure 16D.

Synt hesis of compound 7 25 To a stirr solution of

5- (bronmonet hyl ) fl uorescei n (conpound me—%g, 0.095 mmol ) in dry DWVF (5
m.) were added tri et hyl amenlag(RlﬁorterA@saﬂc@&mh)t\namdSB mer capt opr opi oni ¢
acid (10 ) ) red at room

t enper at tdi cat ed conpl eti on

of the reacti OMmml;h@armeagstusamss@hwel @ﬂdemsn@mgwgae}mdemwe it ethtice

pressure Finally, flash chr raph | oyi
CH2dl 2+ Neadlglh@olér‘ﬁ%m\fm% AR Wﬁ*rrg a?g SHHFGRe .ﬂ%ﬁ’d@% rP;S%E}H% ent‘ éerr?S 66%) .
Synt hesi san@ho Fo@% 3101 0anSahikédeRttenOlastchieulaed ek Zxt orﬁmum dror' ) ra(tiBBf g biddin @60

ol ) a8 S BB BRI LN P NS P30 S oSt 690 i O

reacti on ¢finxdldslo® nié@&m&é NHB @élerdbas 70100 1. e1Pahbibhénddatten wik disadwed if ﬁ)fnLZ days

at 68 WO 02/.09535 802/ 6098 h ti C (9% 2C showed
conpl et e Hi° slaﬁﬁg§&’§ gﬂﬁ loélfl?i‘r'%hg eﬁtﬁli%‘ﬁlz 1|7 mg ‘rﬁéﬁ%@r@%gﬁsgﬁ‘é sol vent
uaggga 21roewgu %Prm?rgms ?gwwemwam pérhas;m @mmmmgrs a?my aminbdiexB6i 1
a e ro Pr

conpounds® IO?W r&a%itmr%aaéée /g'ﬁo?—'it %t%: %}fo h@gi g Sé”ﬁ%orrpound 9
To 5-am I"!DIﬁlﬂz“l lefjr?:q’fofbrdg{ehtéi@ﬂhﬁsrﬁa@kEptbGﬁﬂigBﬂ{MhBéﬁdM@nﬂ@waﬁfédrﬁ thertight).) Theay e
sequentra adde SuUcci ate (52

o0 1aape i i SSBPbise meblrE it Ampere vHn guofceb 90 REREE P )
i ndi cat edr&eﬁeaﬂll 12drR vebis &mﬁmnamaakgfcohﬂmnsgtm bf wager whilt etirriag.. ThEhventalvav e
reacti ol ution was.then tre (30 15 mol
and 3- ci‘é‘ﬂﬁef}ﬁ?%ﬁ‘?’ﬁ?ﬂn rﬁk‘i“ ngﬁf MEEOEAE W r?ﬁ%‘f‘%{mat%‘gat? Vﬁ’l'nﬁhﬁg” Pxt ure \)Nas
E ti ]rlredhf@ﬂﬁmig ddd keébﬁqgla@ajaﬁaxh tiaflight)e Thal tie sdlutivn ches lyopidlied dndthe hopliiBzetol 1-owed
y ash chromat o usin 1 and 15:1 CH2C12- MeOH as el uant gave the

SHGe-a eidhy Abs ]

0- t hi oaci RPYEEOWH -tag Jpt P8 . The structural assignnent was nmade
on the basis of 1NVR (300 MHz, DWVBSO-d6). Synthesis of Prold

B. Reaction of biotin and maleimide labeled aminodextran with the moiety, SAMSA.

20 SAMSA [5—(((2-(and-3)-S-acetylmercapto)succinoyl)amino)ﬂuorescein]was employed
as an e-tag moiety to react with maleimide in the aminodextran molecule. For this purpose 0.3
mg (~5.3x10” moles) of biotin and EMCS labeled with aminodextran were dissolved in 10ul of
water. 1.1 mg of SAMSA (~1.2x10"® moles) was dissolved in 120 pL of 0.1 M NaOH and
incubated at room temperature for 15 min (for the activation of the thiol group). Then, the excess

25 of NaOH was neutralized by the addition of 2 uL. of 6M HCI, and the pH of the solution was
adjusted to 7.0 by the addition of 30 pL of phosphate buffer (200 mM, pH 7.0). The activated
SAMSA solution was added to the 10 pL solution of the labeled aminodextran and incubated for
1 h. The e-tag moiety-labeled aminodextran was purified with gel filtration using Sephadex G-
25 (Amersham), and purified samples were collected.

30
C. The release of e-tag reporter from labeled aminodextran

2 pL of streptavidin-labeled photosensitizer beads (100 pg/mL) were added carefully in
the dark to 5 pL of purified labeled aminodextran and incubated in the dark for 15 min. Then the
solution was irradiated for 1 min at 680 nm. The release of the e-tag reporter was examined be

35 CE using CE*LabCard™ device (ACLARA BioSciences, Mountain View, CA). As shown in
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20 To a stirred solution of conmpound 9 (22 ng, 0.04 mml) in dry DMF (2 i)
wer e added N hydroxysuccinimde (9 ng, 0.078 mml) and

1, 3- di cylwohengdssar bodi i m de (16 ng, 0.078 mml). The re®dritisayi®es uti on
was stirred at roomtenperature under nitrogen for about 24 h. The
reaction m xture was concentrated under reduced pressure and the residue

Po oi ve. prists (igns G T A BR s bR bpdia SO o7 022 ana Proze.

The synt hiagicondepemtivg. The eypadiai dogtrdllhlﬁo@staas sn exfapa’a’em ubopdﬂcahamhéla t ags

Pr oI 5, Pr Pr.o2 and  Pr 02 S. respectively.
of ¢ neoPkmgar aeg PRdcep i PloSrArR Bt b eRbune dmarm HERRRR' LT anc
pr oc eed samdi th@dvbpbramntcbﬁtrcﬂlea@;tmpjmmlde €anmldéthegeb)ou ¢he xﬁﬁdI\i\ﬁl‘ ﬂiQ é@ﬁb‘rﬁﬁﬁl

of am nodE PR S50 S08) et F R SO ER S Gy A B r an

was used a&hasaﬁ@tbe;l/ellf@bnlgiemﬂs tnlicbfhd: Vrgume dfaky cheypmet 2 Benenth ileasiddle sanrpdﬁ at ion to

or ot o s, “ehB HibALET ?Pt%ﬁrﬂ#ﬁfﬁrﬁmﬁ’ﬂ*d%rcw%slgﬁs%ﬁioa&fr Shellos cal cul at ed

as 2x10- 8sepmhtd, cdnlists af ﬁtﬁrhje@tumf mﬁbfoéhahndbﬁ iand & pralet-ubrarglcfmhz&myl 6, inteesectingber of

nol es of biatin ter S 5x1 r of noles
of mal ei n?(fémﬁﬁgl[\lzsapgﬁ %‘6 %1\% 1% ‘P%O %lg%egde fhren Sm’%(%hs di ssol ved
in 6 nl0 edpadtich d}faﬁBEaﬂdu)fné erlid or 1Kk injgctioh c]Blnﬂéllcnnneeb(mN-lﬁkalteﬂﬁrvmﬂ Vﬂﬂle? ng of
EMCS were_di Sso th ortrons
at 30 min'f ﬁ?cg? ffhg R logﬁﬁ%%}éﬁqﬁ%ﬁdmmw}w evaaﬂaﬁlon 5 Qc\’/%/gég W ¥ring and
keepi ng awaly4fThmohhﬂnelslar@émlosdafttyeammdrtmghrfﬂml(MEd@rtb ﬂmrLab@arﬂWeAc[éMétosal ution,
the m xture t o trrrr | ight).
Then, t helsr?romﬁ?ﬂ?g% 1\émonrl 2 g%ftlu% }r‘rtlterf?l S ane vvr ﬁ\éla‘){crm ecS aéar %%ei ght
cut - of f obuffd (Z(»GﬁMDﬁHESmpH 7 4Tdné OrﬁéﬁﬁEG); 800als of theressedixiune wasxdddddo the
containing 2.L ile st rrrn The ,wat 50 times
a2 oh Pl + B S it R B e Rt B 3 PTIR el o
stirring &adbuﬂfeemnglramydléatmnﬂ?igmel 1|7§hfr)1e sa‘ﬁip@rwatshbensqu«tm isghewn in
Iyophrlrz qq the |yophilized powder was used for e-tag noiety |abeling.
B. . React i or% of gr otin and nal ei m de | abel ed ami nodextran with the noi ety,
SAMSA. 20 SAMSRigure 18 shows the electropherograms of purified labeled aminodextran with and
[5-(((2-( I,C HUCS 0 u i oyed
as an a- tavqg?‘lrlg%h({%ose{rsmz\ér 'g%fls %’R orn oi‘ 19 éﬂr(}tgsenstr e%gsnlg%?ctg %I?e]é%i@aﬁ% tggél
For thikg prtagpqx)eteﬂfrrﬂn thegnﬁrﬁad@xd:&ﬁ ugngmhm)oxygen brotdtmerd bapbiotedvitRideaipeh det Wi th
am nodextra ssol.ved. ter. 1. 10" 6
nol es) was™ lrassoei\?g{)j i nLE n?fnta} coé‘dl 101?\?[ %ﬂ%ug%duf%eir%ﬁ‘%é ed aﬁi?(j:?b%n{&
t enper at up &% REO; ¥bltage nor{figorativines detciiledtin Biguefl 71 dssaythiktote lpd 8% py/ml Then, t he
,? ﬁge;SH (2)1‘5 sif%qub@%% Q\Rg)t énas'ltllzgr%eacp )‘/m& 1rradlg’cd9 kor L 1 9n gtf 68% Lus%fg 69%1#%’1 and
filter and a 150 W lamp. As shown, the addition of the photosensitizer beads leads to the release

25 of the e-tag reporter from the aminodextran using singlet oxygen produced by the photosensitizer
upon irradiation at 680 nm. In order to optimize the irradiation time, reaction mixtures
containing photosensitizer beads were irradiated for different lengths of time ranging from 1 to
10 min. There is no significant increase in the e-tag reporter release for irradiation times longer
than 1 min.

30 Figure 19 shows the effect of photosensitizer bead concentration on e-tag reporter
release. The figure shows the separation of purified labeled aminodextran using different
concentrations of photosensitizer beads. The higher concentration of photosensitizer beads leads
to the higher release of e-tag reporters from the labeled aminodextran. Experimental conditions:

separation buffer 20.0 mM HEPES pH 7.4, and 0.5% PEO; voltage configurations as described
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adjusted to 7.0 by the addition of 30 gL of phosphate buffer (200 mM pH
7.0). The activated SAMSA solution was added to the 10 L solution of the

| abel ed awDreMess¢ an and i ncubated for 1 h. The e-tag noipemyrSoab@bsed

am nodextran was purified with gel filtration using Sephadex G 25
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of puri fi Ef Wabed.ed am nodextran and incubated in the dark for 15 min. Then
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from t#e ?0636?11‘8 B\P’tué%‘glég?%{brfﬁ“?ﬁg E’% éﬂ&ﬁﬁf&?d deV| ce with separation
buffer (20 nmv HEPES pH 7.4 and 0.5 % PEO), 300 nL of the assay m xture was

added to the 15 sanple well 4. Thesl‘;a;‘gp][p s injected into the

m crochannel junction 7 by applying g"’g{g the buffer reservoirs as
|nd| cated in Figure 17B. T_M@Amfbﬂmaeﬁm ted as is shown in

i gure 1 showsihe el.ect ropherogranms of purified | abel ed
sHotoSensi ti zer beads. The addition of the

am nodext - AHEH tag mogeties to antl
phot osEpsi (i Zerrwbaﬁ?&&n{ #pebables fdileoﬂi]ﬁéaﬁaﬁ?@elﬁfembh@ed Ade Eirst AgproaPparvdiwed f rom

t he am no tran u | et uc b ot ose Slt r upon the
' adt ot OF P gt ofs Bl st TR b SRde LeBAPRERER BINEL: 20
HEPES pH Zﬁa@hm&ﬂdfe—ﬂgﬁ%eﬁ&ﬁp deaitahalge weothén gtactad itoihs aibodescri bed in Figure
17; assay mxture had 29 g/m streptavidin-|abel ed photosensitizer beads
and irradiated for 1 min at 680 nmusing 680 10 nm filter and a 150 W

| anp. As sADWirect dogjugddidh bf ©tag afoidibetophiiiodiensi ti zer beads | eads to the

rel easg

E-tag moieties were synthesized with an NHS ester end that reacted with primary amines
of the antibody to form a stable amide linkage. This resulted in a random attachment of e-tag
moieties over the surface of the antibody. Modification with up to 6 to 12 NHS ester containing
molecules per antibody molecule typically results in no decrease in antigen binding activity.
Even higher ratios of NHS ester to antibody are possible with only slight loss of activity.

30

Protocol

1. Purified human IgG (purchased from Sigma-Aldrich) was diluted to 2 mg/ml in 1X PBS (0.1
M sodium phosphate, 0.15 M NaCl, pH 7.2).

2. NHS ester containing e-tag moieties was dissolved in DMF (dimethylformamide) to a final

35 concentration between 10 to 20 nmols/ul DMF.
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separatio a
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rel ease Was al so exam N resu own I n |gur

denonst r atoajbgatad torthcsalﬂqhgdﬁr rgsidugs ofithe oxidiesd a@bmﬁeestthramghdhﬁ fofmatigh ef aRphiff

am nodext{.an Q0 llrﬁtagé 1¥%ch%9§?a%ﬂﬁ& @ﬁ %to%@%&ﬁﬁ? He?ﬁﬁg PG SodniRdS to
more efficient e-tag reporter ase or atio of "e-tag reporter
rel eased ¢yengtomhydmdsunt of | abel ed am nodext ran) Resul ts were obtai ned
using g CE2 La f 0 mM
HEPES pH 7.4, ahﬂ?% ge’?@% S{%g}@g&rgﬁlgomﬁ%‘&dn A b g??ué)ﬁgféta%%rg Fi gure
17; assaySQmOﬁOQm‘@ﬂhlddalzgogrwps fof copfugeidmdn sitag meietids eBeres fareosigmaficant r adi at ed-
15 for ﬁﬂnjgas%tm t%ggulg ' %ﬂg n‘ﬁ)?e%es;& Fﬁtﬂ)oﬁ}y késﬁfhg%ﬂgl&a ]aﬁrgxllﬁ\éa{tﬁﬁrp&n@(tﬁ@pl e S

e-tag Reporter Assay for tein YRS nj ugat | noi eti es
to anti bodixten is2eupledcsiugiglf the exrhohpdspie ondied’s ppsion ebip enjiedyo it ivwslecieafipl oyed.

The first_ apps ﬂfe’&}{t‘?%}{%%dlg 9&1’1’0%9% ng%ltsglg %’gg,?k of e-tag noieties to the

anti body, and t second appr I Vo ment of e-tag noieties to
dextra?0 t hat was then attached to the antibody. (A) Direct conjugation of

e-tag noi % ﬁ:g_né % S were synthesized with an
NHS esterﬁro{o o IOCO Aﬂ%ﬁ%@ i &C%%rﬁin&g of the antibody to forma
stabl e anl- de‘\mmn-ld@g@n (SIQQsQQO rr@s\ﬂllﬂt i@@ ajrney/modmdpaivam tvaa gibselvad indi0 % DMigte

a final concentration of 2 mg/ml (2 nmol amine/pl).

2. NHS ester containing e-tag moieties were dissolved in DMF (dimethylformamide) to a final
25 concentration between 10 to 20 nmols/pl DMF.
3. 500 ul of amino-dextran (1000 nmol of amine) was mixed with either 500, 1000, or 2000
nmol e-tag moiety. |
4. The solution was allowed to react for 2 hours on ice in the dark.
5. The e-tag moiety-conjugated amino-dextran was purified by dialysis against 0.1X PBS (10
30 mM sodium phosphate, 15 mM NaCl, pH 7.2) for 20 hours at 4°C.

6. Precipitate was removed by centrifugation at 14,000 x g for 5 minutes.

Protocol for oxidation of antibodies with sodium periodate

1. 500 pl (2.8 nmol) of purified anti-human IL-4 polyclonal antibody (purchased from Pierce)
35 was oxidized in the presence of 10 mM sodium periodate (Aldrich).
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noi eti es over the surface of the antibody. Mdification with up to 6 to 12
NHS ester containing nolecules per antibody nolecule typically results in
no decreawe m/9xnd i gen binding activity. Even higher ratipo3/usb2/Mi®B est er
to anti body are possible with only slight |loss of activity. 30 Protocol 1.
Purified human 1gG (purchased from Sigma-Aldrich) was diluted to 2 ng/m in
1X PBS(Ol i um ) Nadl / 2. NHS. ester

cont ai ni ng éﬁ{lfﬁg‘ﬂlr%}lw ?@Oﬁ@\g%r ‘ft(s%%ro veﬁm?snata\(%}%%?%%tf]‘ﬁﬁ? orlai?r%(m de) to a
final 353, ccﬂnmaaﬂb gatolcmadldal toadimall@ntentr&®nitd0shM DVElowed tY\Dc@RicdasB56

PCT/ US02/ 16098 500 L of d| | uted human 1gG (6.5 nnmol) was m xed with
either 1, 5, %esaé)?oo%’delppé? 8- tag noiety (14, 68, 340, and 680 nnols
respecti vel ybhe oﬂd1zéﬂ‘z&1tlb@:1yutas(pnrlﬁmlsbyaildlymmgalhsb OrERBS ({16 M2 sduipwm phosphaiece i n

t he dar T i.et n ted anti body was purified by dialysis
agai nst O 1>%5r5’@§N?‘£faaﬁM7% T rﬁk%ﬁgsphate 15 MM NaCl, pH 7.2) for 20
hours at 4C. (A2) Conjugation of e-tag noi ety-dextran to anti bodies. In

this secopd, e | e -tag noi tle.vyr first attached to .am ne-containin
: onjygatio he d 0 ?b d 10 e-fag moieties containing amir 9
dextran Wta TKage esser 3 gs desct r bed aboves pPotycl onal

and sone rmrdeﬂiaﬂnal anti bod| es 10 contain carbohydrates in the Fc portion

of the an hes S ride odat e.oxi d form
reactive i\l %g 98%%‘8585 %Z%?ggglﬁpﬁ%&d‘g§@¥&na§%jﬁl APnP R éWltlh%S(rgr{’)mq is
then tonj ugﬁém icdety-aaenjedathd hytiie-dea gartiu dg ponfseﬁclaefmarszsediumwanbb@m pH

t hrough the ffr mati on of a Schiff base. This linkage is further stabilized
by reducti or19‘ "0 a secondary am ne |inkage wth sodium cyanoborohydride. 15
The extremallylels«autgmv@saﬁoﬁdtbk&acwfnﬂm}muthaxtmmex@mzhmmmdmki ght of 500, 000)
contai nin .10 5 aj l.a m.no I n g
noi eti es g‘l Isg’g%lmfcg?nogom }édnd? Prg%iir?t% es}ll 133%%@2(2?1 ? A afkﬁﬁ%iﬁ%ﬁumf htag?n Otlsraml eties
per anti bodynMrae&alloMedg)neantﬁor@ﬁahm&cmhobhﬁahpemture& nce the dextran is
coupl ed_thr h th ar.boh t rt| jbady, it is
suffi c?ent 1 3&1 ngeaged elgghyfi ?Soarrr%lglﬂ%{egn ?1963%? g{tﬂanoflan% B?Irbtédoé?rrlgri si ng
activity. Zallwmtowbtﬁ)wommnjeslgabomtmméramret ag noi eties to am no-dextran 1.

Am no- dex 500 0.an.n / in 90
% DVF to B aﬁw Ipu%%nvgzaes bgnds%mfgam%% zlﬂ ﬂo?‘h\}i ﬁ?os §e ﬁﬁ-éﬁfejster
cont ai ni ng éﬁaca,g)rlrﬁﬂ)et’onmo\asraefd] ssol ved in DMF (dinet hyI for mam de) to a
final 25 concentration between 10 to 20 nnols/|I DMF. 3. 500 | of

am no-dextran (1000 nnol of amne) was m xed with either 500, 1000, or 2000
20 B. The release of e-tag reporters from labeled aminodextran

The procedure and device employed were substantially as discussed above for the
SAMSA e-tag moiety. A total of 8 e-tag reporters were separated using ABI310. The separation
conditions were as follows: 50 micron capillary, 47 cm long and 36 cm end-to-detection;
separation buffer, POP-6 (PE Biosystems); injection 60 sec at 3.0 kV; separation voltage, 9.4 kV.
25 The results are depicted in the electropherogram of Figure 22.

C. Immunoassays with antibodies conjugated fo e-tag moieties.
Two types of immunoassays (direct and indirect or sandwich), developed from the

conjugated e-tag moieties mentioned above, were carried out.
30
(C1) Sandwich Immunoassays for Cytokines.
A sandwich-type immunoassay was carried out (Figure 23). The assay allows for the
qualification and quantification of known cytokine antigens. In this assay, a matched pair of
antibodies forms a sandwich around a cytokine antigen bringing the two antibodies in close

35 proximity. One of these antibodies is conjugated with an e-tag moiety to yield an e-tag probe.
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nmol e-tag noiety. 4. The solution was allowed to react for 2 hours on ice
in the dark. 5. The e-tag noi ety-conjugated am no-dextran was purified by
di al ysi s wgarnsi3s®. 1X PBS (10 30 mM sodi um phosphate, 1PCENShEGI098 pH 7. 2)
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purifi Fe)ﬂ %M%%I o?@/eﬁlfﬁﬁ%qﬁé a&ga@%%g@&tﬁ;?m%&g_di um phosphate, 5 15 nM

Nadl , ours at otoco r conj ugation of
peri odat e- oxi di zed anti body to e-tag noieties containing am no- dextran 1.

54 | (300pReRL) folf safibidh ZSairdM:hy IR~ 4 Pol ycl onal antibody is m xed
pii%| fo Ul e-tag 1ol EEIV'C%H] uga

wi th 300 ted anm no-dextran in the presence
of 200 nMl.stiiitiafessay bidfen(0elX DB, 49 ng/mbBS Hhemixst with ! (98 ndDlobtietint o r eact

for 2 hours ] r I ] i i de
(made 1 osh ‘P RERBEIPEC ARSIk bl Gukinasts oBilishs, CXARRRIEBANG °1
al | onetd t o r4e8d4) ahdit pBHF cptcking Hs4 MRierrg oamlbgrpemberR-B.-4-$bradgingjmr eact ed

al dehydes are bl ocked b ition of 50 mM et hanol am ne, pH 9.6 and
allowed to rcgré%flg%gp%ﬁy%gﬁﬁqggpat roomtenperature. 5. The conjugate was

purified ByThkmhopion gasaimivedto fHoctdd 0B Mmirditesd reod kampephosphat e, 15 nM Nad ,
pH 7.2) for I .20, B. The rel f.e-t ters from
| abel ed a?ﬁ %ég%ii}? tr)I ﬁ/ﬁ%%é%’%r‘“ c‘)iclzn elﬁﬁefleed I%%t s 3@?%2’3%%“%§ya§geﬁgg{es ufﬁ%fea‘ﬂ% ally
as di scussednabatedfok dF miruies aiSAdBnmpetage mhedayk. A total of 8 e-tag

reportess ) i.ng..ABI o Lion: . Ny \\er e as
For oty 8o e caRSRAbERErL LR 6R P oo RRA I 2ok s B
separ at i on HfP grg add@Fang ifcRbat® fos ibmant} at roor topehwd@ teetarkat 3. 0 kV,
separatio EI@[ i 5 - | in y
el ectr ophg'r ggdr %%g ﬁé&‘ rlﬁpeéalbﬁ“. 4 gmﬁfl&nﬁz %%t%g(?g{@wgnﬁgﬂgtgﬁ? rlnﬁlg I glganceotﬁ% ugat ed
to e-tag noimedietEwas dded tndgesibatbd forBlmbats alwoh ¢inmpesturamdhé dedi.r ect  or :
sandw ch) ¢ gﬁé/r%%c(?igg thidi@ Wal A€n irfa e 9538 usid £ o0 Wk S outle With QU5 HcaR POV E.
were carried out.
20 filter of 680 DF + 20 nm.
7. 1 pl of ROX T8 standard, 1:20 (from PE Biosystems), is then added and released e-tags were
separated by capillary electrophoresis either on ABI310 or ACLARA plastic LabCard
(ACLARA BioSciences, Inc. Mountain View, CA).

8. Separation conditions of the released e-tag reporters on ABI310 were as follows: 50 pm

25, capillary, 47 cm long and 36 cm end-to-detection; separation buffer, POP-6; injection 60 s at
3.0 kV; separation Voltage, 9.4 kV. The results for IL-4 with the e-tag reporter Pro 1 are
shown in Figure 24.

The above procedure was repeated for various cytokines and various e-tag moieties as
30 follows: IL-6 was studied using e-tag moiety Pro 10 and the results are depicted in Figure 25.
IFNy was studied using e-tag moiety Pro 8 and the results are depicted in Figure 26. TNFa was
studied using e-tag moiety Pro 7 and the results are depicted in Figure 27. IL-10 was studied
using e-tag moiety Pro 4 and the results are depicted in Figure 28. IL-8 was studied using e-tag

moiety Pro 2 and the results are depicted in Figure 29.
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30 (d) Sandwi ch I munoassays for Cytokines. A sandw ch-type inmunoassay
was carried out (Figure 23). The assay allows for the qualification and
quant i f i caDioe9BF6 known cyt oki ne antigens. In this assay, PaTRsO®A8 pai r of
anti bodies forns a sandwi ch around a cytoki ne antigen bringing the two
antibodies in close 35 pr oximty. One of these antibodies is conj ugat ed
wth an e-tag 74 \\D
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pol ycl onatlezantile litlcye atleasgah edhgtrepoaier Aigured@3jlextran e-tag noi ety was added
and incubated for 30 mnutes at roomtenperature in the dark. 6. The

reacti pn pgoe&g&rfgrmgtlg%gogsgwlﬁﬁﬁgl r 305 usi ng a 150 watt | anp source
with a optical ROX T8 st andard,

1: 20 (frohn PR e@@s@éf% §0 1X EB$ H@ ﬁlgéalc%%)aﬁmlﬁeé Wé‘éééﬁ (@0@@@1‘ bietns

separ at ed Dy,eRRiaht ﬁz!iﬁiarﬁ%@%ﬁ%?% I\}gsofﬁhﬁlmgeqﬁoﬁ@l 14beled\elafRAe-Rlzast i ¢
LabCard (ACLARA Bi oSci ences, untain View, CA). 8. Separation

condi ti ons 6’1’01?%@%’@%%%@“@3@%@%%&598@ on ABI 310 were as follows: 50 m

25, capi | bar%refcao&%sl, ngze@megeﬁfo@% ﬁﬂﬁx&@rﬂs&e&ﬁﬂe%msepar ation buffer,
POP-6; injection 60 - 3.0 kV; separation Voltage, 9.4 kV. The results

for |L2U 9§ Kl efHEO eg/pﬁgtrm&m bbelwﬂrnho@sw@zeréﬁ@ﬂwemd#@cb@ﬂ@ezmmwsabove
procedure V\@f%cui) Q@ﬂ?ﬁmir%Eesg?{obﬂ%@np%w&nﬂﬁéda@l@d various e-tag noieties as

30 foll ows: was stu using e g moi ety Pro 10 and the results are
depi ct ed flnTlm rg@gtlgn mixture was then irradiated for 30 s

optical filter of 680 DF + 20 nm.

ec using a 150 watt lamp source with a

5. 1 ul of ROX T8 standard is then added and released e-tag reporters are separated by capillary
25 electrophoresis either on ABI310 or ACLARA plastic LabCard.

The results of various concentrations of human IgG are shown in Figure 34. A calibration

curve is depicted in Figure 35.

30 It is evident from the results herein that the subject inventions provide powerful ways of
preparing compositions for use in multiplexed determinations and methods for performing
multiplexed determinations using such compositions. The methods provide for homogeneous
and heterogeneous protocols, with proteins, as exemplary of other classes of compounds.

It is further evident from the above results that the subject invention provides an

35 accurate, efficient and sensitive process, as well as compositions for use in the process, to

perform multiplexed reactions. The protocols provide for great flexibility in the manner in which
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| FNy was studied using e-tag noiety Pro 8 and the results are depicted in
Figure 26. TNFa was studied using e-tag noiety Pro 7 and the results are
depi ct ed wo oBjogasse 27. |L-10 was studied using e-tag noi @Cy/URppis9@and t he
results are depicted in Figure 28. 1L-8 was studied using e-tag noiety Pro
2 and the results are depicted in Figure 29. 75 WD 02/095356 PCT/US02/16098
IL-4 was aétaﬂhaqoagredame%u{aaqﬁa!yw@ étba%&%rarleepmﬁismaﬁas%ofvm lows: 1L-4
and IL-6, IL-4 and IL-8, [L-4 a Fa and | L- The results are
depi ct ed haptamsgutigengouclgic acids, eqlls) ciscavherasma ay etmllﬂtweu%ms asumpgrofi | -6,
IL-8, TNFﬁetemtlblfsN?é R of aru;aladoffg @mldnrnamgaeﬁw shifpR For%ma@lgﬁa in
Figure 31. A mul assay for S|§ cyt oki nes I L-10,

5 TNFa, anntsFilg reﬂé‘fs oﬁfbﬁdﬁmtlamreméﬂy@schmta§1raplerrﬂm lﬁl% [ n Fl gur e 32.
(C2) Dige N o & |‘mg}g@ the k@G antigen
was cor] ugltg%&cgﬂagﬁiéﬁﬁ)fsss E&lronleg% Sys n%faorﬂr&‘\g ed pro a

-ta noietfes to m e- tag The e-tag probes
have a si adfigan ofshggemplt ausi teagentsTkaydhe pesiprinedh ueder montwé Of dateprecesr vite 10
e-tag rep &&ﬁhéii ah&ﬁ%?&bﬁﬁ gW th singlet oxygen. The antibody is
conjugate tosensitizer dye that produces singlet oxygen when
irradiated at @amthcam aﬂ@P%tmampﬁlonWﬂw ingthig specHightfon| arg kereinf t he si ngl et
oxygen, o gen cl eave
e el cay bR bk A e IR S bR S bt Sl o291 €
Pr ot oc &9 ﬂﬁxﬁﬁﬂb@@dHﬂﬂﬁhﬂ@h@d@@f¢Eﬂmhmnﬂnmkééyﬁﬁﬁrmml of assay buffer (0.1X
PBS, 40 ng/ m ugh ﬁlerﬁ)ﬁégan%’]\fntf&n%n s Halh Mrined 1nt§091t‘: 'thaﬂ {){3‘9@} &d anti - human
1 gG anti body an from Signma) |abel ed an e-tag
moi ety r ailistgion nndcﬁxn@eln thPfaJPTP@FFSfOf @Fﬁﬂw of yndsgonding, ipwill ba ecagdibadppish thas
al | owed t ogc??ﬁ)}dl{na%; skAPinThd U ﬁshgﬁttofrc}%qmcﬁlﬁég@ i hﬁ(fﬁrtloggla?’cert;n lehbes1 00 gg/ mi

streptavi phot osensi t'l zer beads were added and the m xture was

i ncubat ed aﬁd)mochﬁcaﬁpmu’@%@ealladﬁ thereta withsat deperiing fromtheespigid pkscope offige r eact i on

m Xt ures hiaRdhd adi ated for 30 sec using a 150 watt |anp source with a
optical filter o% 680 DF + 20 nm 5. 1 gl of ROX T8 standard is then added
and rel eased e-tag reporters are separated by capillary 25 electrophoresis
ei ther on ABI 310 or ACLARA plastic LabCard. The results of various
concentrations of human 1gG are shown in Figure 34. A calibration curve is
depicted in Figure 35. 30 It is evident fromthe results herein that the
subj ect inventions provide powerful ways of preparing conpositions for use
in multiplexed determ nations and nethods for performng nultiplexed
determ nati ons using such conpositions. The methods provide for honbgeneous
and het erogeneous protocols, with proteins, as exenplary of other classes
of conpounds. It is further evident fromthe above results that the subject
i nvention provides an
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35 accurate, efficient and sensitive process, as well as conpositions for
use in the process, to performnmultiplexed reactions. The protocols
provi de fwpogiezsse flexibility in the manner in which 76 WeCOA/S09 5936
PCT/ US02/ 16098 determ nations are carried out and naybe applied to a w de
variety of situations involving haptens, antigens, nucleic acids, cells,

etc., whayga9ie ddvEp ! t aneously performa nunber of determnations on a
single or—fbk_zrl’rry_w ur of sanples and interrogate the sanples for a plurality
of events. The results of the determ nation are readily read in a sinple

manner using 9 el ec LARRRFE ilinfHind S Bro3REL LT BIRL of onc i HhilBrll € Pr Ovi ded

where the entire process, a ion o e saﬁ%le and reagents, nmaybe
per f or mecbobmeigides in@ sewpit suspectsfl ofcaitainingthe taeget palyngptidss, thetrecthaspgmpysing
autonagiqﬁ%&%m%§corded. Al'l publications and patent applications cited in
this specification are herein incorporated by reference as if each

i ndi vi dual pulirodding arlasrpesificeeagertppd drsar imore shesirephotetic piobes fhe elassy and

i ndi vi du i .ndi ' - ~ t he

for egoi ng TG RRRe Dol RERSRORALG Raile R HRHERG A BT g

i |1 ust r attimlingazdntereeif for f nost-trposlpidenelonestification ¢nt the orfe cumgreertangeindi ng, it will
be readil L i i rtd: gt of the
{eachi ngd SPARReS L b ] SRR oo B proL R e b Ty e ey be
made tlferfet otayget prdypeptitiepad eriemymbresinctrpghompic tags cash attagkpddhagéto bhaclesablppended
cl ai ns. ﬁgﬁgg3132/095356 PCT/ US02/ 16098 WHAT IS CLAIMED I'S: 1. A nethod for
deternining the presence or absence of one or nore target ol ypeptides in
a sanpl e suspewoixew tf samplet the elassgpaciiis reagenjeand ths opp epynere é@?ﬁ@E@ ctrenTpkse

conpri si ng.p tﬁﬁtttﬂeecl&ts-‘g : if%freagérf? ﬁlll(pllh? ShePor %o?eseclécﬁgﬁﬁﬁétk Grob&AgRIth tRele e or
more el ectrophoretic probes, the class- specific reagent having a

cl eavage-terd tasgat golsmsiptidey aivbal leag oamcledvilele linkage pirthscpneior Jorerpdechiorhpreie  bi ndi ng
agent specifi e f.qr = § D0 ok I or nore

o get T se e B o e O havi ng
a bi ndi ncelevbprltopetic page preirddeasad) for a target pol ypeptide and one or nore

el ectrophoreti rtnﬁﬁﬁn : l e |linkage; m xing

t he sanpl e, thégeccl asé%%gg?éa?%ﬁgggéggh’??@%%ﬁ k?genghagg\g?@no_r e el ectrophoretic
probes such tdetarmining the riessnos gealistice of g gemar moscitateaieolyneptisies haggdeon the

el ect roDhﬁEﬁ%ﬁée%r LREDE e Rlealdd AddfortBR(iOfags, TOT € target pol ypeptides and. at

| east one cl eavable |linkage of the one or 'nore el ectrophoretic 15 probes is
wi t hi 20t he effective proxinity of a cleavage-inducing noiety so that one or

more el ectr opﬁor el ik AR oREBin EHEASEYid one or more target polypeptides is a
plurality of target polypeptides.

3. The method of claim 2 wherein said cleavage-inducing moiety is a sensitizer that

25 produces an active species.

4, The method of claim 3 wherein said sensitizer is a photosensitizer, said cleavable
linkage is an oxidation-labile linkage, and said said active species is selected from the group
consisting of hydrogen peroxide, hydroxyl radical, superoxide anion, phenoxy radical, and

30 singlet oxygen.

5. The method of claim 4 wherein said active species is singlet oxygen.

6. The method of claim 5 wherein said binding agent of said class-specific reagent

35 is selected from the group consisting of antibodies, protein receptors, ligands of protein
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el ectrophoretically separating the rel eased el ectrophoretic tags; and
determ ning the presence or absence of the one or nore target pol ypeptides
based on wbaz/piesence or absence of the rel eased el ectrophoresn/esovags. 20
2. The nethod of claiml1l wherein said one or nore target polypeptides is a
plurality of target polypeptides. 3. The method of claim2 wherein said

cl eavage- i nduci a sen |t|zer t yces an act|ve

speci es. "FPHRe G%B{srqﬁﬁh%“fon?: nél?grﬁ?sle SOEmi agg‘fcgnglenhﬁl?m er aPta

phot 0SenShiynkaubstates,Engyngeooédstoes, addi ank;amubmlta,rand xiiheh@ini saldbirrdtmg Inmldtjr okage,

and said s cies | ect e om.t he consi sting of

hydr ogen Bgre%xtir%]’%‘meﬁf/ﬂﬂgg‘iwan%?fo@(frané‘ﬁtb Ofl%x]inglél 5?{9[’05%8rbhenoxy radical, and

30 singlet oxygen. 5. The nethod of cI aim4 wherein said active species is
si ngl et. oxyge 6. Ihe nethad of . c 5.wherein s nt of said

cl ass- speci fi rc} r eagﬂ?‘?tm‘:’t ?dla%ﬁ b ?f%la S?l? B?F‘l%frﬁ%s?a&% nglgﬁ%loggs get

ant i bodi efom e gicap Boﬂseﬁﬁgikbf@ﬂﬁsphwygﬁmdgly&fsy}ﬁﬁmt, ﬁbdi‘sy]ﬁﬂoﬂl\@:e@ﬂdtﬂﬁ,%ﬁl%on,

PCT/ US02/ 1 e tins cont aining noieties, boronic

aci d- cont™&j W?%’Qnﬁﬁ ‘ga%f)%éé"p%%{’i&tﬂf’élragd é W8 substrates, enzyme cofactors,

and enzynme subunits, and wherein sai d bi ndi ng noi ety of sai d

el ect rophoret| Cc pr Nt i .or_.an._an: i.ndi osition. 5

7. The met hod ‘of c?& %‘“@ﬁé?@iﬂh?gg%ﬂnﬁ% Plufallb'g%é{g?t ﬂlé{?epggeallsf rg%m on is

sel ect ®d rafige@fifrble tgnoup consi sting of phosphoryl ati on, glycosyl ation,

ri bosylation, acetylation, acylation, nethylation, |ipidation,

i soprenyl ation and ubiquitination. 8 The nmethod of claim5 wherein said
plurality of tdrgetTheohsfindpl cldms8 wherein siifi elurdlify ofamge polfypdptidemiLinttiee 100. 9.
The net hod of ffrl ai rpg wherein said plurality of target polypeptides is in
the rand&&tf° mB8°00 50. 15 10. The nethod of claim5 wherein said
phot osensitizer is select ed fromthe group consisting of porphyrins,

pht hal gcyani n erivatives . uQ es ogenat ed
deri vati ves o?ﬁ)a r ﬁi-)}%fq?ﬁ o Ogcénm relgp'ﬁlfl ﬁ%(ft%%?%%eﬁless ecf% :1&}1& Frlé&%#od of
claim5b wkbﬁslamg oﬁﬁorplhﬁineqrhmblloeyahmeﬂ;hagegeoﬁaqodarwmeamf oflvefdseein dye, 20

t hi oet her th| az an i mdazole. 12. The.
met hod ofh1 0I g1 %dép aetlrveesldr{asﬂél a“““F§¥% ra%d; { Rtﬁ'f?loc alﬁlrh%sbe is defined by the

following formula: T-(L-E)k 25 wherel n: Tis a binding noiety specific for
a target pol ypﬁpt I dﬁie metflod Fa@XS érleﬁréalld%ﬁava%lelhlnﬂzlt(g%lggmprises an olefin, a

20 thioether, a selenoether, a thiazole, an oxazole, or an imidazole.

12. The method of claim 5 wherein said electrophoretic probe is defined by the
following formula:
T-(L-E)
25 wherein: T is a binding moiety specific for a target polypeptide, L is an oxidation-labile linkage,

E is an electrophoretic tag, and k is an integer greater than or equal to 1.

13. The method of claim 12 wherein L is selected from the group consisting of
olefins, thioethers, selenoethers, thiazoles, oxazoles, and imidazoles.

30
14. The method of claim 13 wherein E is a fluorescent, water-soluble organic

compound having a molecular weight in the range of from about 150 to 2500 daltons.

15. The method of claim 13 wherein E has the form (M,D), whereinD is a

35 fluorescent dye and wherein M is a mobility modifying moiety that is a bond or an organic
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E is an el ectrophoretic tag, and k is an integer greater than or equal to
1. 13. The nethod of claim 12 wherein L is selected fromthe group

consi sti rngomk/09BbEefi ns, thioethers, sel enoethers, thiazol esT/usRarobes, and
i mdazoles. 30 14. The nethod of claim 13 wherein Eis a fluorescent,

wat er - sol ubl e organic conpound havi ng a nol ecul ar weight in the range of
from about 150 to 2500 dal tons. he nethod .of claim 13 wherei.n E has
the for mPNFBe, aWﬁ%P%Forﬂoﬁafoénsé’ﬁ@Sthf‘rf W&F(@g’&éﬁlﬁm&f@“& BERARFUFFIL s a

mobi | ity gmdhfokya, mb@hypﬂombmlss,oambma@umr an organic 79 WD 02/ 095356
PCT/ US02/ 16098 nol ecul e havi ng up to 100 atons ot her than hydrogen sel ected

fromthe group consisting of carbon, oxygen, nitrogen, phosphorus, boron,

and sul fur. 16 Thel"H&QﬁéﬂQﬂo@fslaﬁﬂﬂMé@nWél&itﬂ%pﬁ@ét@tﬁé 8Ck domRB@bRieC tag, E,
is deflnedmaﬁthe 5 formula: A-MD wherein: Ais -C(=O R, where Ris
B

al i phat’ matic, alicyclic or heterocyclic having from1 to 8 carbon
atons and 0 to 4 heteroatom; sel ect ed from t he group consisting of 0, S
and N, -CH2- 10 C(=O -NH CHG -S02H, -CH2-C(=0) O CHO -C(=0 NH (CH2)

- NH C(=O)es):- (C6H5), where n is in the range of from2 to 12; Dis a

fluorescent dygis-apo)il wﬁer@Rbmﬁthﬁrc aﬁfﬂmé’c[cgﬂfébréhcmi’ Iheeub}ehammdﬁm to® 100
atons ot her than hydrogen selected fromthe group consistin of car bon,

oxygen, rfifhopglems a?fh?) Eopdﬁéﬁt%%ato%%ﬁ]@ﬁed fomm ﬂéetﬂr‘?‘{li’rconihﬁ“!‘ﬁ ot Qe>- 380Ny -EWes0 t hat

t he t ofgal o). REUCRD; vsezghlcrgfc Eolecwo; ttr ome (CEDGRHE=DhoEoR o), 150 to
about 5000 daltons. he rret od of a| m 16 wherein Dis a fluorescein

dye. 20 1‘8}1“90?1&“%“*?64“%6@?%‘&‘?% ??he presence or absence of a plurality of
target pol ypepdistefuordstenddafeasi@l €, the kit conprising: a class-specific

reagent having a cleavage-inducing npiety an first ndi agent
specific for i%%%‘?orﬁroaﬁ%?rgﬁr%wah“%%ﬁwrﬁg&laﬁ &&W%%rgﬁeﬂﬁgﬁgéw%@r get
pol ypept lﬂ&ﬁthempeaﬁlsgﬁg BiQfaﬂ)oﬁhﬁ?éehQﬂﬁ@eﬁ ({h@sﬁhbﬁb&fémﬁ@ﬁiﬂ stila) wigh #e bi ndi ng

t f L d
ol ect 1 bpareea deteShae sty bRl e e e ool BoRatert S0 i ai m

18 whereiqusal d cl eavage-inducing noiety is a photosensitizer and said
cl eavabl e Iinkage is an oxidation-labile |linkage. 30 20. The kit of claim
19 wherein said first binding agent is selected fromthe group consisting

of antibody bii ngTROHRRS dficRES 16 WEQERDs & BGaPicosye.l i gands of protein
receptors,
20 18. A kit for detecting the presence or absence of a plurality of target polypeptides
in a sample, the kit comprising: '
a class-specific reagent having a cleavage-inducing moiety and a first binding agent
specific for a post-translational modification on the one or more target polypeptides; and
one or more electrophoretic probes each having a binding moiety specific for a target

25 polypeptide and one of more electrophoretic tags attached by a cleavable linkage.

19. The kit of claim 18 wherein said cleavage-inducing moiety is a photosensitizer

and said cleavable linkage is an oxidation-labile linkage.

30 20. The kit of claim 19 wherein said first binding agent is selected from the group
consisting of antibody binding compositions, protein receptors, ligands of protein receptors,
lectins, biotin-containing moieties, boronic acid-containing moieties, aptamers, enzyme

substrates, enzyme cofactors, and enzyme subunits.
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| ectins, biotin-containing noieties, boronic acid-containing noieties,
aptaners, enzyne substrates, enzynme cofactors, and enzyne subunits. 80 WO
02/ 095356WwB@7/02i88@2/ 16098 21. The kit of claim 20 wherein ®ardsbl/ndpsg

noi eties of said one or nore electrophoretic probes are antibody binding
conpositions. 22. The kit of claim 21 wherein said one or nore

el ectrophoretic probes are. a 5 ﬁluraLity in the range of from2 to 50. 23.
The kit of cla@lm 22Thgdradiclaine 30 whegein e RiRding peictipo)1iEF €8S ¥ FDbe | s

speci fi ¢ diQkrophordlic hideent adtoEbind oBpBiitisR: 10 24. The kit of claim 23
wherein each of said one or nore el ectrophoretic probes is defined by the

formula: T-(L-E)k wherein: T is said binding noiety specific for a target
pol ypeptide, Lloj s spikifpficah b PRndraRidi€ond er@&ech%pﬁ&etﬁg)r&E%E hophoretic
tag, and k is an integer greater than or equal to 1. 15 25. A conposition
of mat t¥errluality dethermenel Ee2 4 Shore target pol ypeptides, the conposition
conprising a plurality of electrophoretic probes defined by the formula:
T-(L-E)k wherein: T is a binding noiety specific for a target polypeptide,
L is a cleavabide | iHaeddteof claim 32 whereip gach|diffarend pleeirosheretic nippe I%WGCIEC f%agn

i nt eger g&g@%@qmggggggﬁm@gua! to 1, such that each different T of the
plurality is attached to a different E, and such that each E of the

plurality has optical characteristics and/or an el ectrophoretic nobility

that ig distingt fremiGhaeeiRbs UGN eRh¥8 baidrolf or nioREe1RIdpiRkdtk Yrobésis 26. The

conposition of claim25 wherein L is an oxidation-|abile |inkage, said

pl ural i t ydefiged by theorimglage of from 2 to 500, and E has a nol ecul ar weight in
the range of from 150 to 10,000 dal fqnss), 27. The conposition of claim 26
wherein sajid el ectrophoretic probe is defined by 30 the fornula: T-(L-(M
D)) k wherwhegein: T s saidifindinggneiety spaciis doradargeipplypentide-d- iy sd pedationdrbilgi et y:  and
Mis a bomfkag Eds Medi&froptioRdtietleCardaai Mt PR that ONSHualith 19 of from 1 to
100 atons, not including hydrogen, that are selected fromthe group

consislﬁng of carbon, oxygen, nitrogen, phosphorus, boron, and sulfur. 35
81 WO 02/ 095358, PCTA Q&Qﬁésﬁﬁﬁ%@ matter for detecting one or more target polypeptides, the

composition comprising a plurality of electrophoretic probes defined by the formula:
T-(L-E)
wherein: T is a binding moiety specific for a target polypeptide, L is a cleavable linkage, E is an
20 electrophoretic tag, and k is an integer greater than or equal to 1, such that each different T of the
plurality is attached to a different E, and such that each E of the plurality has optical
characteristics and/or an electrophoretic mobility that is distinct from those of every other E of

the plurality.

25 26. The composition of claim 25 wherein L is an oxidation-labile linkage, said
plurality is in the range of from 2 to 500, and E has a molecular weight in the range of from 150
to 10,000 daltons.

217. The composition of claim 26 wherein said electrophoretic probe is defined by
30 the formula:
T-(L-(M, D))«
wherein T, L, and k are defined as above; D is a detection moiety; and M is a bond or a water
soluble organic compound consisting of from 1 to 100 atoms, not including hydrogen, that are
selected from the group consisting of carbon, oxygen, nitrogen, phosphorus, boron, and sulfur.

35
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28. The conposition of claim 27 wherein Dis a fluorescent |abel, a
chronogenic | abel, or an el ectrochem cal |abel. 29. The conposition of

cl ai m 28 wbere933sM i s a pol ynmer sel ected from any one of PETAShYetober s,

pol yesters, pol ypeptides, oligosaccharides, polyurethanes, polyanm des,

pol ysul fonami des, pol ysul f oxi des, pol yphosphonat es, and bI ock copol yners

t hereof . 30. e c 05|t|on of. ¢ orescein. 10 31.
The conpositi y?% 4P WP%uovr\lk?é?léﬁmﬁéF;s%lller 1%&%?e (ggslcerﬁla%el e eCt &I From t he
group cdisi, st iirn@e(mfoclﬁarm@ﬂltibﬂ.- car boxyfl uorescein, 5- and

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

6- car boxy-4, 7-di chl orof | uorescein, 2',7'-dinethoxy-4',5" -dichloro-5- and 6-
car boxyf | uor ex9ei n, Th cpﬁlpeﬂﬁmiﬁtfblebﬂyZ%NheEéinMielalpolymeﬁsel@atedlfrom any one of

6-carb di c of | yore 8' -.di benzo-5: an

6-carb WOWC%‘“CTI% e{‘n‘ ‘ﬂ @Cg ﬁgosi Ch@de%'p(’%’memaﬁeéhlio yagiides,”_ d| chloro-5 15
and 6- cargobxylfchamidds, polysulfoklde pdspmsphpnaes did-tdooklebpyiymdrs thevaok.

6- car boxy-4, 7-di chl orof | uorescein, and 2',4',5",7 -tetrachl oro-5- and

6- car boxy-4, 7-di chl or of | uorescei n. 32. The corrp05| tion of claim27 wherein
L is sel ected For om THeecompoditoncod Blains2d wiereih D ioh @hémageint hi oet her s,

sel enoet hers, thiazoles, oxazoles, and im dazoles. 20 33. The conposition
of claim 27 wherein Dis D -g-D2, wherein one of D1 and D2 is an energy
transfar accerﬂlor Mileaotipesidonchf tlan 311 Wisdrein faiDillu@aeibas delctadifren @regyoupr ansf er

donor nol ecul nd r.ei iS. ac rigid lLin a len sel ected
so that €ff&¥ g 'naé"]dg;ca biegloresiein, & 85 rbﬁxsbgr7 &glyoﬁgﬂlo%c ?AQ%I'he
conposi t |<ﬁﬂﬁethtbxy@5-ahdm&3rbme4 éqdnh]aﬂoﬂamdsca'ﬁ Eﬂédmethexst—é’d‘ ficidonoc- gdoap

consi sti cgg)ox u‘g)(r)e%ge% geﬁ 2di f o?(?ﬁsf %wﬂl% d @-aclal%ge nil t7 edgch%?o uorgegclg}{les

t her eof . S1 i hersrn an an bi ndi ng
conpositi rm' 7 8%&6zo-5’-tmdc6maﬂ©xy-# dehtofoﬂubasmn%’ Mér dabqsnsz 4i,5$—d1ahlom=ﬁ i body.
37. Th 05|t|ono de.,b rallty
27 1o “BUBOAL 0 S BRI BBl SpRIFR R AR R

di et hoxyztnﬂIZTAJ,B L Pctirelddrech- 8:5:1&@xmy%m—chctéorgﬂwesbelmhosphor amdite,

6- (4- Mononet hoxytri tyl am no) hexyl - (2- cyanoet hyl) 82 WD 02/ 095356

PCT/ US02/ 16098 (N, N-di i sopropyl)-phosphoranm dite,

12- (4- Mononet H{D(yt r Theydoanpbsitrdddiaoy 27 WRereiy dripsdideiad from the group consisting of
(N, N—d|| hosphor.am

O\ 2 (4 VRO TE B COT R s Sy hgt 8 noet hyl ).

N, N- di t(BopropyI ) - phosphoram dite, (S Trityl-6-mercaptohexyl)-

(2- cyanoet hyI) dii so o ray e te . .
9- 0- Di et hoxyt r| tyI et erﬁ(}e%cafn%g?'?g%nﬁqf ?—‘gy%azh‘glé?rﬁg}lo?e %fDl and D2 is
(N, N-di i soEnegy Itr}u}sfqﬂawphomahmdé 4nd the other of D, and D, is an energy transfer donor

3(4, 4D nﬁglg&)@/ elzrgl)ﬁ )é)l a nE d llmller La(v%m aﬁ%&%&e@é@i _scg maNSnergy transfer takes

place between D, and D,.

25
34. The composition of claim 33 wherein D, and D, are selected from a group
consisting of rhodamines, fluoresceins, and halogenated derivatives thereof.
3s. The composition of claim 27 wherein T is an antibody binding composition.
30 '
36. The composition of claim 35 wherein T is an antibody.
37. The composition of claim 27 wherein M is made by coupling a plurality of from

2 to 10 of the compounds selected from the group consisting of dimethoxytrityl-protected
35 hexaethylene glycol phosphoramidite, 6-(4-Monomethoxytritylamino)hexyl-(2-cyanoethyl)-
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di i sopropyl)]-phosphoram dite,

5 -0D nethoxytrityl-1"',2"-Di deoxyri bose-3"'-[(2-cyanoet hyl) -

(N, N-di i swproej9d3yd - phosphoram dite, 18-0 PCT/US02/16098
D nmet hoxytrityl hexaet hyl enegl ycol , 1-[ ( 2-

cyanoet hyl )- (N, N-dii sopropyl)]- phosphor amdite,

12-(4, 4 t.h d
cyagloet hy& N%W%%’Pf )Qb%?gﬁ%%dﬁ& %Jhon I(ﬂeth ltylaTlrf:?)do ecy[ o c(yﬂi,o_ﬁ'fhy]ib
di et hoxymNtdytapxqp)rp@hbgph@rameﬁu]spzr[af(yMcﬁio{n(emewmmbmlhgdﬂ)oxthN(m i sopropyl)]-
h h di . . .
Tl . A SRy PP SRRl (BT SR erRigha B ReRBES  bonyl oxy
%ent ylzam GDI}J-dm@mﬁyl)%hbs(pﬂemmameﬂ OyDimethdkyhtitgli-tristhplengstydol. -fBRegmhahe dit e,
is
di met hoé 6%(7%9 08;‘8??'81 BRSPS o e PR o RR By A YT NsBor opy1 ) ]

- phosphor éifsbgibyye)]-phesphartinidite,Bj-D-DirethexArity ri| 26 Divde oiypribrede SB[ (R-cyanoethyl)-

oyl ner e BSOS BB @) pr op onate

mal ei m dOqlaﬁcre}ﬂy))t(Nl;N—ﬂﬁio@rop&l-)]?pmsaiheian‘iiditabm-Mrzg/-Dirﬂeﬂy@n;mnylmyl)dode:ybL‘-{(ér

p-nit rophen etate d 4-(4- ] i m henyl ) butyric acid
hydr azi de®” é‘??thyil)F@qggﬁ%’&owli)ﬁﬂmﬁm%%%nggsﬁgg‘g?n said plurality of said
el ectr Mphdhhembﬁym@[bij)pahﬁSmlds]ﬂro‘pyl D2 repangethpth-(OF ,it\bdnssprbpyln@ﬁosplﬂﬁamﬂihe

iti ei n rality .of sal ctrophoretic

conposi ti Ja|m38 el

pr (r)rEes i s?“rsﬁ n?eg}?é%m%}/ "ry pCWTBmig %%)’Hu‘fgno thoﬁycar On% fl on of matter for
det ect i ?gp@b@md@aﬁmzqa @bmﬁl rhyD-(N- dn;sbpt][ogyi)]-phn@{hmam:chte; Trise, 52afPplel- t Pﬁ
conposi t on ri.s ura ec e
fo;rp mul a: %mﬁ?‘g{) Oé?)RrOPE}J?ﬁy%etl}g%théf{( fbﬁnoet @Eg dlg""é‘ﬁﬁ'@k&% hg?a%?%??ﬁt iC,

al i cycl i csweminadyé rraas/- Kmﬂelhadmlmqhﬂ)aymohemame 8carho>bdnne stcomsnidyld-(®- t o 4

het er o | m_ t he. nS| in and N, -CHz-

o(=0) - ﬂnﬁ@ﬂ@ﬁ‘%&f?ﬁ’?m P s gt %?ﬂ%r 55%14§RHC( ~0 (=0 - (C6H5)
where n i saleimiddphedy@bggraed Nr@ateizhidobutd]-okysuccirmitietesied p-aitroplingtt y; and 83 WO
02/ 095356, PCT/ US02/,16 1S .a. bo or. an c nol ecul e having up to
100 atonslog?aﬁ%t?etar’?g% (%%F’Bh%gwd%p&@ & ICW%ﬁXd?aﬁbd ®yroup consi sting of

car bon, oxygen, n| trogen phosphorus, boron, and sulfur, with the proviso
that the total | ar wej.ght D be within the e. of .from about
150 to about ‘7?06‘??851%1%’ f%m?’AéNEgﬁ‘BS?fouBﬂl%?ﬂ@IdgFﬁ]\g PBORerein D is
a fl UOB@Sp@BésiéﬁbEdrang% ofloarsogand.c | abel, or an el ectrochem cal |abel. 42.
The conposition of claim4l wherein Dis a fluorescent |abel.

39, The composition of claim 38 wherein said plurality of said electrophoretic

probes is in the range of from 10 to 30.

25 40. A composition of matter for detecting the presence or absence of a target
molecule in a sample, the compositon comprising a plurality of electrophoretic tags defined by
the formula:

A-M-D
wherein:

30 A is -C(=O)R, where R is aliphatic, aromatic, alicyclic or heterocyclic having from 1 to 8
carbon atoms and 0 to 4 heteroatoms selected from the group consisting of Q, S. and N; -CH,-
C(=0)-NH-CHO; -SO,H; -CH,-C(=0)O-CHO; -C(=O)NH-(CH,),-NH-C(=0)C(=0)-(CsHs),
where n is in the range of from 2 to 12;

D is a detection moiety; and
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10 43. The conposition of claim42 wherein Dis a fluorescein. 44. The
conposition of claim42 wherein Dis D, -g-D2, wherein one of DI and D2 is
an ener gyworoansi3e¢ acceptor nol ecul e and the other of D @od/BA2/1®9%N
energy transfer donor 15 nol ecule, and wherein g is a rigid |inker having a
| ength sel ected so that energy transfer takes place between D and D2 45.

The conpositiop of _claim44 wherei .and D2 are se]ecte rom rou
consi sting of MhsadmdpLan Or!g?lﬂf)?lggﬁ‘gia h)l%v_,mgal’r?&o A %‘ﬁg%‘g{‘eé_ 4 P'?Er\‘?gflisglg‘gedo P
bl ancvher e U Al Ly ot o B el e ophor Al Lo aga et ¢ he
ange of PG BeeS Bisbmoligth et g AT e aRtGr AR Ao ghoron Sabe

el ect r ophgoetdaodsag of said plurality 25 has a distinct charge-nmass ratio
or distjinct optical characteristics so that each el ectrophoretic tag forns
a detectabl e peak upon el ectrophoretic separation. 49. The conposition of
claim 48 whereiun D The dofiposadtoficRim @0 6herein@rik b dlpbeseitiighel, a@hropbgehid d
plurality ﬁgd wherei n eachgﬁlectrophoretic tag of said plurality has a

di stinct " PR gensigeitochesyedl labely 5o that each el ectrophoretic tag forms a

di stinct peak upon el ectrophoretic separation. 50. The conposition of claim

40 wherein Mis_a p nmer sel ected from any one of |.yet hers, polyesters,
pol ypepti des, %%igogﬁ%EHQP?HﬁgﬁcgﬁPébW‘Pﬁ% sa 8F?§ﬁﬁﬂ%§,

pol ysuld onam des, pol ysul foxi des, pol yphosphonates, and bl ock copol yners
thereof. 35 84 0&%095356.PCT gﬁg%él 098 51. The conposition of claimb50
wherein D is a*tl uolasPapAstienotc SHFSLR 8 {UBFSEai m 51 wherein said
fluorescein is selected fromthe group consisting of 5- and

6- car boxyfl uorescei 5- and 6-carb -4, 7-di chl arof Luorescein, 2' . 7" 5
G ot by 5 i 6. M g on ot G RS PBE R By, whérah SHE St B anf D2
2", 7" -di et é}féigw-n‘bhsf&'acdgbtbﬂilnﬁl’eﬂﬂéamﬂﬁgotﬁcr of By, by fik Moefjlﬁ@gleﬁaﬁsfc;rldonor
2', 7" -di met hoxy-4',5'" -di chl or.0-.S and 6-carboxy-4, 7-di chl or of | uor escei n,
T 5 5B TRl g bRee gk GHA I ROIE H RGPS ) Dleg et B
1',2", 7", Blacchebedra D, 4nd 15,. - di chl oro-5- and

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

6- car boxy-4, 7-di chl orof l uorescein, and 2',4',5" ,7 -tetrachl oro-5- and
6- car boxy- 4, 7- df.chl ThedoniposiBGCeicthim 419 whereinD, aodrPostk kéleued fiom agroag hi ng an

el ectrophoretij.c t to.a hinding nmoiLety b t hi oet her. cl eavabl e | i nkage,
Che. compoSrBistfe fafdhBints b iiseiie A o echiipfden BT RN o 20y - Nk Ro- NP R
15 20 '

47. The composition of claim 40 wherein D is a fluorescent label and wherein said

plurality of said electrophoretic tags is in the range of from 5 to 100.

48. The composition of claim 47 wherein each electrophoretic tag of said plurality
25 has a distinct charge-mass ratio or distinct optical characteristics so that each electrophoretic tag

forms a detectable peak upon electrophoretic separation.

49. The composition of claim 48 wherein D is the same for each electrophoretic tag
of said plurality and wherein each electrophoretic tag of said phirality has a distinct charge-mass

30 ratio so that each electrophoretic tag forms a distinct peak upon electrophoretic separation.

50. The composition of claim 40 wherein M is a polymer selected from any one of
polyethers, polyesters, polypeptides, oligosaccharides, polyurethanes, polyamides,
polysulfonamides, polysulfoxides, polyphosphonates, and block copolymers thereof.

35
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wherein R, is Cl1-Cl10 alkyldiyl; R2 is C3-Cl10 alkyldiyl; R3 is an am no
protection group; and R4 is phenyl or el ectron-donating-substituted

phenyl . 5%0 oThegs3sonpositi on of claim53 wherein said am n®@CprusHEOPON gr oup
is Fnoc and 20 R4 is phenyl. 55. A conposition conprising: (a) a plurality
of el ectrophoretic probes each conprising an el ectrophoretic tag attached
thereto by a cl eavabl e |inkage capabl e of reacting with singlet oxygen; and
25 (b) a cl ass2lspeclsempesiipsof claighnft visrsig Dds pHBEEERsi ti zer, wherein the
photosensitizer is capable, inits excited state, of activating oxygen to
its singlet state. 56. The conposition of claimb55 wherein sai

cl ass- speci fi % eagEcoRBPRHMOELaPhe! Wwelﬂﬁql%ﬂ%ﬁ?ﬁ%@ﬁglf’ftﬁéﬁ’m 08P 30 57.
The conpashiidtRp oPb- il ILdnbasy NHRERIN5SAl §-aex Rl 7 MRhRrdlief®anin-i zer beads
each have a first binding agent attached. 58  The conposition of claim 55
wher ei @ stimefhenensad brabprrh Gdichigrilypisecein? dl-drehoxyzbsgfighiproanaidite or nmore
el ectron GaRadineessdid ot T ikRMosy-U05" ARAloHIS i B-Wibbiy-4 ARt FhubRs@moup. 85 WO
02/ 095356  PCT/ US02/ 16098 59. The conposition of claim55 wherejn said

pl ur al i t yl'&f7"&rdrenetpiind frpoprbhdichiosotlugiesieie 4.2h (- Srdeneestmifighlote-3-- E) k
wher ei n: ghaieSafboRy-AYGLdAh B REMceR) 8 S -Hichlofd4- afd b-35HSy-4IPUREM Bluotesde, &
cleavable linkage, E is an 5 electrophgretic tag, and k is an integer
greater t#H4R>bP " etfiarhlerg-S1and@EporyAt/-Helorodioresesiant T of said plurality
is att@gched to a different E, and such that each E of the plurality has
optical characteristics and/or an electrophoretic mphi]ity that is

di stinct from ¥hoseA§Pmpssiioy fspiiaching apelectzopherelyt g 1015 higdingpoighy by he

conposi ti@Re@tr iR Bikapd) 8k bMpsERiod dehid Sy $eE6inful reagent specifically

bi nds phosphoryl at ed pol ypeptides. 61. A conposition conprising: (a) a
target polypeptide; 15 (b) an el ectrophoretic probe specifically bound to
the target pol ypeptide; and HODCR,N-6HER JOLODENE-R,280RNt conpi sing a

cl eava%e-i nduci ng noi ety having an effective proximty, the class-specific
reagen]t bei ng specifically bound to the target polypeptide such that the
el ect r oph@kepdih R, RO, Alkylawt R i GAT (alRHIiEE R, VeanRiio grbtbdtion 2fdup;Zind RR&
conpositiqgn Qf claim®61l wherein said }arget pol ypepti de has a phosphoryl
group andPhime o8 plrcteorrdnitingswbstitytedipheyl r eagent i s specifical ly bound

t her et o.

54. The composition of claim 53 wherein said amino protection group is Fmoc and

20 R,is phenyl.

55. A composition comprising:
(a) a plurality of electrophoretic probes each comprising an electrophoretic tag attached
thereto by a cleavable linkage capable of reacting with singlet oxygen; and
25 (b) a class-specific reagent comprising a photosensitizer, wherein the photosensitizer is

capable, in its excited state, of activating oxygen to its singlet state.

56. The composition of claim 55 wherein said class-specific reagent comprises one
or more photosensitizer beads.
30
57. The composition of claim 56 wherein said one or more photosensitizer beads

each have a first binding agent attached.

58. The composition of claim 55 wherein said cleavable linkage contains an olefin

35 group and one or more electron donating substituents in conjugation with said olefin group.
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59. The composition of claim 55 wherein said plurality of electrophoretic probes is
defined by the formula:
T-(L-E)x

wherein: T is a binding moiety specific for a target molecule, L is a cleavable linkage, E is an
electrophoretic tag, and k is an integer greater than or equal to 1, such that each different T of
said plurality is attached to a different E, and such that each E of the plurality has optical ‘
characteristics and/or an electrophoretic mobility that is distinct from those of every other E of

said plurality.

60. The composition of claim 55 wherein said class-specific reagent specifically

binds phosphorylated polypeptides.

61. A composition comprising:

(a) atarget polypeptide;

(b) an electrophoretic probe specifically bound to the target polypeptide; and

(c) a class-specific reagent compising a cleavage-inducing moiety having an effective
proximity, the class-specific reagent being specifically bound to the target polypeptide such that

the electrophoretic probe is within said effective proximity.

62. The composition of claim 61 wherein said target polypeptide has a phosphoryl

group and wherein said class-specific reagent is specifically bound thereto.
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