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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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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

nodi fi cation of the target 35 pol ypeptide. The conposition may be part of a
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electrophoretic tag of the invention.

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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net hodol ogy f%gg‘gﬁﬁptlﬁﬁtcia% P10 plgltﬁlgém?lﬁés (%u % ?m'pfo‘[em ]élterawhorhstnln bot u{afo form an
e-tag pr qhel,waja.nﬂlgﬁﬂé&3B@Wsll@poth)eftlcﬂh&ultsaﬁlﬂ]hetaffag of doig érewtirietits e sigl et oxygen to
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

synt hesi zed. (H?glﬁés 143A-Bdltmsatieitlal geiyerﬂ\nwtﬂoablbgy ﬂor mmdgbﬂlcemﬂame-tdgmﬂbﬁsto I nc.)

Figures 16 A.l .illustrat SLLl f es S
roret 1 ds ettt it B e Beghegn dreriei o e lnkRTeR o7 sbER b
illust ratpr@me @iulﬁm@ﬁﬁdhﬁi&@%d%%lé@bd@agnﬁpioftérzed in the present nethods.

Figure 17A il str t he eV| Ce; 7B a 7C illustrate exenplary
hi gh vol t age dﬁ‘F?SS]L?r‘étT ﬁftfj‘lcf"ieécﬁ%?%gf’ﬁoée n%‘ eenfl?lsjl%lg‘il gn and
separat i cnynthémaemr@lvle keymmérciglly evaﬂl&lesﬂh@nm&emlaehebetsrhpmer ogr ams

hove mul L1 pi BB Sper oY BReenrnat rafioR oits S il Dsuleat <P

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
cyt oki nes | L- 4rig@ad8 kHowls twaaecﬁtoghﬂr@raﬂs dekrromsraangsetage@oﬂér aphlpsit usoggher ogr ans

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
el ectroph {:%ﬁ%gs denonstrating e-tag reporter (Pro8) 30 analysis in an
IFNy titr& de Figure 27 shows a series of el ectropherograns
denonst r at i ng Egitrag0 depas the tindaPeadiBlatioracuaveyfor the reteaseoi Ehddarepartersas ron st udy.

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
Fi gure 29wehones3ss seri es of el ectropherograns denonstrati RGTASOALOPEPOrt er

(Prot) analysis in an IL-8 titration study. Figure 30 depicts

el ectropherograns denonstrating e-tag reporter analysis in singleplex and

dupl ex cyt oki Res i

denonstrati ngq:ee‘(’ru fesig%g&e\%zarsteﬁefdg%g ﬁ%@%m%glgﬁéﬁo |t%Fg§£ngg gt udy 2? five

cyt oki neanalﬁlguaeﬂs&tlm@pn@méy el ectropher ogr anms dermnstratl ng e-tag reporter

analysis in ag ml 5%% oFzT R goTal)§
depicting a th%lr e%dedghgéggga%’k%wﬁgd reag{l EE%@?(’?%E%?‘P%‘S of1 gq)é%oxhuman
| gG Fi gmnéd@dexcbepkmbs;atldlﬁsct ropherograns denonstrating e-tag reporter

anal ysi,s in a i i g, gal i bration
curve éuantlt %uﬁ %Bgrggéﬁﬁte'%@ph%ggﬁ %@?%0@%&% g%%? gﬁ??talﬁgl és As used

her ein, 'Milﬂqyéﬁdymdyaféi’vepﬁokimesa saturated or unsaturated, branched,
straight-chai . c.div } ved bythe
removal of on %‘red%zcéé {Sae%egtrrr? reng)cﬁ%{‘&%ﬁhﬁgo t%ﬁqfd;#ée%%%t %lasrrgon atons of a
par ent alﬂnﬂui;ﬂ¢xeabj¢dnmesetud}a.l kyne or by the renoval of two hydrogen atons
froma S|ngle ar b Q Y04 e two 20
nonoval ent UI‘C%uaef?jgl%ﬁ%erlégggorp%tggﬁ%\géf%hgoégg af%kﬂ@?ggt fnlﬁl P%aﬂh center
can fdomHumaniEgGM th the sane or different atons. Typical alkyldiyls

i ncl ude, but e n gﬁ{s

et han-1, 1-di ylaPrlgur i %ac}]euf@fiegg%hgm Iaa%g{f%%m)%%%%leﬁ%rﬁ%% %fs %ﬁ@a ﬁléﬁpl)arnopyl diyls
such as [dp@piamtionispidy.di yl , propan-1, 2-diyl, propan-2,2-diyl,

propan- 1, 3-di Lyl -ooks 2= il

B a1 1>&!d$ur?cy§éeg8¥soﬁpcmr;q qg%é wanwa%%@% geg%gzgfﬁllg%fgd

prop-1-en-1, 3- dlyI cycloprop | 25 en-1, 2- dlyl, cycl oprop en-1, 2-diyl,
cycl oprop en-lpl- 04 prop yn-1,3-diyl, etc.; butyldi yI S such as,
butanlsl-dl , 2-diyl, butan13d|yl, butan-1,4-diy

but an- 2, 2-di yIAs @edmwyl"albylérp&'rrefexs t0 a@huyated@wmungﬂeéﬂomhpdisﬁz%t ghpin

cycl obut ;

bt - | - eni o eret it BB R hoelop e UERANShE R rostilof| Fomengh
2- net hyl -qftep dltffelent carbdy atoghs pf 2 p@emrelﬂcmﬂa}kqné eh@ksplmgém the rpmeyal, pf two

but a- 1, 3- , 0 1, 3-diyl,
buta- 1. 3- h dF % Alatéln sgfr(¥+asgglte@ar%o§at %Pa %argntgka e algihtg%%) % X _’Ig% %ib 3 diyl

cycl ol Iecpnovajplg rafiiop] centsyseir gztphtvalegcyg)f me@warpnga@pa)l lcenter can form bonds with the

cycl obut d ,

but a- 1, 3as§1j"“"%r %hgﬁ%tjat‘i%’s (Dot A e el o aregﬁ e ol inlhathiys e i n

t hat spemuf:ln mthay-lﬂrmﬂseth@-l %rﬁﬂl,leﬁlen-hércb}ﬂyet@@flb%@dl 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



as conplementary with, a particular spatial and polar organization of

anot her nol ecul e. The 35 anti body can be nonocl onal or polyclonal and can
be preparwo obyoechni ques that are well known 7 WO 02/ 09P8%41S02/16098

PCT/ US02/ 16098 in the art such as imunization of a host and coll ection of
sera (polyclonal) or by preparing continuous hybrid cell |ines and

col l ecti C . } I ] expr essi ng
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bi oti nyl a ant | { ' PEC fi .0 - ey 5 and
st ept vt S aLie g piosdaibodts ARPacRT e ool Sol AR SRR,

phot osensbihdizgeanpositions ibdefieds:t arp aef nited o antbody pajestin whick e drstadiheldsc onj ugat ed
to a poly oSk r I i : Tk j i i h

noi eti es tgﬁ%sﬁp%gﬁ %}lgﬁtaﬁg%%tﬁ?cﬁtg%gggecgllr;h anhlg(tgcglsbéé\%isgeﬁ{zﬂgglgftbggﬁsgggi es
speci fi ¢ region af tha figgeentivodye e bicinydatetl andh¢dyghat dinds epegifipatbido a torgehineleadead, or

ot her | i Qg§@. hieh ] ' Il ' kit h..moi eti es
such als%oeérngcsg r oph((i)lrrl g‘%ﬂ@%ﬁ&”"‘s"%&%‘BS %ﬁ%%%%%ﬁ? }tﬁ)lrézilgrtésg,g%{)é%gg?ﬂy#%{}% cont ai ni ng

t he | at t emtibodBesppbdifir fpr elacgst melptwbr andicatjugntesiie 2 eolwmen sish et daxlran, phich, in
capi Il ary, L HR&eQlat, @ihﬂl?ﬁjgi'e‘éiés%%fas teiﬁg& hoeéﬁ@{agsoaﬁggftggeﬂmeﬁsr arftibodible

separation ¢olum or thickness o eparat ( ate is between about
25- 500 mi spedfis for altirgatimelecdt pidoningaterbiate beads of pisrdberd, erratlsy gelisiphasehe
separatio 120 AT - i fispz1m Lelkgn Within the
medi um Z%I)E&Eé‘?lgg\lﬁ lﬁ\gﬁ%% g‘?&?&égg%ﬂg%&bﬂ%\éﬁg{ unt Olﬁgﬁsgagh el ectrophoresis
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effective tor W BLdnS o1l e80n e haedr BReSHifSyt hrough
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one for t 1890 1fi ifg LA hef ldisBipaiod MrBushBuGR b ENiAeaREDar ed to
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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



conplexes, it fornms at least fifty percent of the conplexes with the
nol ecul e or conplex for which it has specificity. Generally, the nolecul es
or conpl ewe2lgssss areas on their surfaces or in 35 caviti ®@ETFiSV2/n®9s i se to
specific recognition between the two nol ecul es. Exenplary of specific 8 WO
02/ 095356 PCT/ US02/ 16098 binding are anti body-antigen interactions,
enzynme-s Y el itk JARSeot@g! | ul ar
recept or UIF%Hggﬁ%eeamgé%&[? %nnlgt%racg ’s%%er %%ﬁ%smfﬁs eg&ﬁgﬁr eﬁ&n “ ]he term
"spectral llngeraptmslalcvldtbiireécepﬂqr-haném@cre@iomaral glfortlal ity of fluorescent |abels
means that the () 266 oBitlokdsGnent | Y
distinct, i. A%ls%'é’#\eferig'gﬁg%‘e sﬁgér?% g\’/%?@g%%ﬁ E]n lte%?%k@g%l%lgt rtgghoroetsl c tags to
whi ch t helabmp@ust fhetghd &lbmdrsseIEﬁmlsabm bentedd thfclabﬁlme siffeientlydisgheid.con t he basis
of the nt nal n r 5 tasHe@ndar d
phot o deSI ec?fr c1enﬁ nont c')svegap%mggﬁl Fgléa&rg 0p6¥10 Ea@?to ﬁ%ﬁ%ﬁ% Rbgen d@ehglés a?é’a[ taer < and
phot onul t ¢aplbe élstutguishesi on(jhe balsm of thk @porasyeréxm@Igﬁlﬁqr%@ﬂ tyythe W@@Wﬂm biescri bed
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and so fo r r get
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activi 2¢ glﬁfcmatagenbosylnm e like. Gitie prpfamgd aloesat of tareet pplypentidesarsthesti onal
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know whet e agent IS or active. The agent may be, for
exanpl e a pol npeptherpspect hemgentlengtma}’éaq desite( tredetesmins ddat sifes onghe onpl ex,
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protei n-n C acl eptid ES are a class of conpounds
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to determine the presence and/or amount and/or activity of an agent involved in bringing about

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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processes C nsit at i o I C pgg{ icallons are -
wel | - des c?lla%g% Qlloﬁé Blggl %fa%tré)%f §O§é1§8ﬁgkaﬁgoﬁggg’zeﬁlgl e%érgfocﬁgcﬁ rap gﬂs gsgsﬁ?/vel | as
in a vol sperifio agtigess peptidhhdrinpeas atugniteonalvbatkdrs, tistut epesifinantigons end synthetfirer e in a
pol ypepti ﬁ%%ﬁd'ésncl uding the peptide backbone, the am no acid side-chains
and the am™no or carboxyl termni. It will be 25 appreciated that the sane
type o020 nodi fi &b preferredbfpcisef freesmsentt inventidngs waypeptiies tharipélndy adugy ek at
several sit ' el i.d ) ' ert.l;de may contain
many typeésqugmwrrnﬁ%?lﬁe}d\ébggf @%ggl%g%Féfb%ﬁlf ffgo‘gogt tffaglf}g%o\ég 3 %(r%\%:% d%g&s}pa result of
ubi qui t i nefifinstioanare takkylesaredin basgmytexts end instote dstailed mprpgtapby, asre¢ll asgnaCycl i c,
br anched r i ; i f y . .
post -t an e apipAIEREH Shy-E BRIRARNL HRP B BRM, b dofpice meng
present i theerptidohackBnet theeminhecidsidehajrstand theiaguirtons carbeyl termathi. dt widkbenat ur al
activi . 1 bflcat i Ly ] i : | ati on,
2oyl ot £ ARG EOBMER o BPOH o ililmay BOchiF e QiR Vit B &

several sites in a given polypeptide. Also, a given polypeptide may contain many types of

QX

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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attachnment of flavin, covalent attachnment of a heme noiety, coval ent
attachnment of a nucleotide or nucleotide derivative, coval ent attachnent
of a |ipiwomr/o9i3pé d derivative, coval ent attachnent of PCT/US02/16098
phosphotidylinositol, cross-linking, cyclization, disulfide bond formation,
denet hyl ation, 35 formation of coval ent cross-links, formation of cystine,
formati o p 3 98aitd4. US02/ 16098
gama- car ag%l %bﬁ’gﬂgﬁgﬂn@&&’s tdg(gﬁn%%%gc{}fancﬁ \r/\g?’ rﬁat(iléon HE roxyl ati on,

i odi nat i onethylwmnhlyl}nastmmlonmdasomyﬂo@cply@mprogsssldamh@ﬂ@hmm}abmmeyxlattpn

processi I el.an Lon,

sul fati oﬁge %gs% Q& ﬁ&tﬂoggmf %g’%h%& Iggﬁr% ﬁ%%%\%a%{m 1éﬂn}t%o pr%%gé?ndsl such
as argi nydush atscmgln}datdmumdqlblqmtmatqn(ﬁwe (fglelastarfcg,rPrbtnim -a¥ipeturePnd Melagular St ruct ure

and Mol e T and
Conpanyfc%e%r%(%f nd%%@élgb % gﬁ%ﬁ Wb nfaﬁtalrlé%ngﬁng&#’onaw %é’rkjé_)'%gg?n%ﬁaﬁ

Modi fi cat chhsanslaeorsthmtmmMsdlﬁMOM Bsrpwctl‘@s apbRrospeetd. 2gé.A-1Ras Post-t r ansl at i onal
Coval ent i i 2 i Ng4q E s, New
York, e R L G S G

non- pr ot el%S,cS:eﬁf&mtamls"AnaMBtsrfor Eﬂmymﬂlf(ca_tg%))ndlr&z PRGN 6dfeteon'd MRt t an et al .,

"Protein heshsy 184~ t gi ng", Ann NY
Acad Sci %ﬁfﬁg%élggé%%§iﬂ$ﬁg§t&a§%g é otre g{re %193"%3‘% B%és]c?miﬁr ansl at i onal
nodi f i Wat Modifieattons/andyA disg" usnraNY yAcadi$ e (1982) 66§é1|8t6~2bd fromcells. The sanple
can be obtain I od, or
ot her bodily f %mi)%%%lsde gm?lgl ngg'p?at \/\%&ﬁﬁay %ﬁg%%%%ﬁﬁéﬁmgﬁ?t%a@
det ect i ondegifred @orst:eHSt Fl“ansinalﬂq @n ¢ obtwnkdiydpdtiy afivellst fromservapplesmapsplivg enzyrre
or anot he a f cti ng
et hods. | o 5 o SR bioRRRE ltoa R0 8 bR hIAGETL ¢ BlcchBNE
reagent , wost-drensiatiosal nedifsation of B agcepforhyransezyme of beaihesgpeenterduci ng noi ety and
a bi nd'}sng agent for a binding sit& Qc1ﬁ$i{ea gt substantially all, nmenbers
of a class of target pol ypeptide. ent is a generic in the sense
that its bindi@Qge mwnt fobmdsctmgrrathbdson amedancgﬂ veifh therpragsatigvefiorpis 2 Qlass-
parti cul 1

AoeihERAeA, PLNeAL Rigen HR] RuBRK e JRGBIAAAE AR na BbicdibE

cl ass-sp Icr aden s serected ound S can

separ at edageaisfot ajblfldmmltm alj oerrsubstpatiadlyjall] m¢rhbegeefiarctags ofitargei melypapbideli "ﬁ%t

| mobi | | Zl%g eE{PJs% el?efl’ﬂ:: 'nmhte Xeng%%%tofﬁg{n Qgéf\t ﬁnhMAtg)all bPnddil§ ) [fmbéréPttur e on a
solid phase such beads phos d proteins contained in a
sanpl e20 sm‘hpulﬂslaa (tf eidteihs Brefeeablye thg bmémg@g@é pﬁfb@da$8r$p¢qeii°rreazgentas selecigdi d

Chr omat Og§o@ﬂ£¥1&ﬁ&t§%§§ e}z'lglgg%%g% atgd%a&ga'ro}%t%e %él%]d(nqa?e%%? if dg)sﬂﬁéaw tz et al,

Anal . Chem or th I ke. low ng binding, the
beads are washbpnpygmbpdimentt lﬁmvbllfzmn@alpﬁtfﬂm‘@ cmm@mhsstw) dapedtot o

concentr a tut[r 6n a %‘I\Q ?ﬂ&g RLA z%'b@a?is %hﬁs?ﬂ&?ﬁteﬁ?)%é}m QHalnBin a sample, such

non- phosp ry ate oteins and ot debris fromthe assay. The
protei ns Houasl 1189“319@ apgigdesed indlqlmen, & g eqrdd ghromategephyiand Ksl deghneli. APng

antibogly {f. f&qmygso%& ePhI dmrx e, 91 zsﬁi-gg@s(ﬁgggmﬂmﬂw mxwhfg spem fic

for one or nore esi gnat e oteln targets of int erest, or be a
pol ycl on abm@mg,ﬁbq;l@ydsfaégg@thdbr prationd Theeapfise 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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whol e-cel |l lysate. Preferably, a collection of nonoclonal antibodies is
enpl oyed wherein one or nore different nonocl onal antibodies are specific
for each wbegphsseyl ated protein in a predeterm ned set ofPCTISh2/pioot ei ns.
The anti body reagent has one or nore e-tag noieties cleavably-I|inked

t hereon, where the |inkage is susceptible to cleavage by a

cl eavage- | i ! i : I c £SIA . - 24
onp o ¢ TRPE S b APAGlaba e BRI ) 1R B ek BRleRe e b

speci fi ¢ #soigned tdthfefdesignated geotdin meatydd cpmbinei for amultiplesdd, largekentcifio a desi gnat ed
e-tag noi AN | el ' LNy onbi ned
For 2 mul frptiBlg Soflon AR SHEREP phfiol e HEEIATRE SaPhRL AL BRYRBO B0

bi ndi ng, tefresd 4 cokragpending ¢-tag repottergindioitngicaguraiof the designhled treget bithe FdACase a

correspongli - rter . ndicating. r f e ' ted target
by 1 ho ) VREDE S5 BBk, Seripk OB RS R R ankU A 08Y BT |

monoc!| onatmomtits diteched diravtly, on the e-tegstnaay brpitashédds a atcoaddneahtidpdepedific fooz t he
e-tags nm .ac s i .fic for a constant

regi on of X%%%“%%%%cﬁ%a‘b ngnkoﬁag%g@b%g%g%%ﬁ%dﬁ%%tgﬁ glg)?éé% protein. The bindi ng
si é _ef on E_he poTygtepdingldte ios _thgsmbzh)bgtidb gﬁsmfsmetresuﬁ of the ppdtandations | aL i onal

nodi fi ca . Of . - : s ng. .S may be any one
of the 10111%?515? %t}oggﬁ?%&fh@%ﬁ%ch %gﬁéggﬁg%’ovg.gi é{lﬂ%&%ﬁﬁ:lﬁg{n&gneen#tﬂ%or t he bi ndi ng
site oil t wedificdtippeptritidecd abpve. Thebiading egentfepbnbinding site onltke prdypaptislcds t he

bi ndi ng sj o ' L1 v i el ' : inity
reagent tt?tgfef(l%é’d zfga%lr %ﬁ%}a gés][%rg(lzd? Pll%(l:) kn}[lglgtggeﬁ?r?é dgﬁicggm?ﬁgsﬂ%%l& !bglg{ng%%%inhe
f0|d! ?y\n n?}s anafiingy (cngdnt Bal iayapsile of fposifitregennition of fho sodificatiesl dhe @HQW{nfg_ y
nmodi fi cat i : ~ i cation
Bi ndli ng. AR LS LGRS Bl AR dionssha 1B Boter RElE o e
Biotin Caseatsent nodification of -OPO3 dycosyl ati on Boronic

aci d-containing agents Lectins Antifhgdies Lipidation Antibodies

Cycl odeschins Lectins Formation of drsuffide bridges Antibodies

Ni t rotyrosi ne Anti bodi eModifisetien t i nati on Ant i bodi d4nding 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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Metal Affinity Agent In one enbodinent of the invention a netal affinity
agent in conbination with an appropriate netal may be enpl oyed as the

bi ndi ng ayen/09sBe netal affinity agent is one that is 2@CHasoyn®o8t o
chelate a certain netal ion that has selectivity for specific groups.
Accordingly, any ligand having affinity for a metal ion that binds to a

bi ndi ng s 9&5& i be

enpl oyed. d'lhﬁ)le&e&%eeldﬁgtslﬁgg%g ﬂ”r aﬁirlllém o Hr%qi e%)tg rennt x%sn t he
metal i onMeiahibatofiuse ingrastivisg fdiepremtemven@nn tnlqbld(p cf@TeX%deﬁ $ain gropgpetal ions,

nmodi fi cat ri.ved from
For exanpl 2 gy AL SEENpRNE: iond O 2SR G vPEsGREL SR8 TAYCSe 6

PCT/ US02/ d@@@@l@n Exampilesyf sich mesabmnsmph@e, by wpy pfslilmgaitymamd oetdimritatiors iaps of

i norgani c tal I e ing the
prosont | SuLaE AR 0F 18l OB AR codlih) M Ml sl BBEkEE 1Y, o
met al i omganglamst,mﬁnde, gowblsmeﬂloronZer@erah@ nobaﬂtem@lb'bqgnmwﬁl@mrl@, are included
inthis ﬁ%ﬁdu% af%ﬂrm Eﬁa@@lﬁss&fmgg&ﬁmﬁet al ions include, by way of
illustration an not mtation, 1Tons of 5 gallium alumnum iron, |ead,
mercury, ni ckeFar pbesghdternqntaining inpigtigs saeitds g arisgigl fioar phogrheoationpt.  manganese,

pl ati num Gridel! r. eni um
vanadi umpwyL Tiu de? ﬁ@-ﬂ;‘i%é} léﬁ% mc&x%@ﬂ%%edh aévig@% ﬁ%ﬁ_tz s ?Dﬂ’a)ﬁ?ﬂ; cegﬁfégl ni ng
noi et i ¥s Isldehowret gedlénen BE, rc11$1rnntglmfIﬂcg)mnpﬂb§|§’nGEWaﬁdo,rﬁl\é?3 prol ypepti des,

sui tabl e net al artlcularly
preferred 10 r{rfé cgl lah&ﬁlsgu g@é%ﬁ?’??ﬁ%ﬂﬁ g?@en% Xer{ent,%te?{l (t)h%t tF‘I’PI CO+3, Eu
3, Gd+s, eltingligan ¢@nprises abhetl2de abﬁgltﬂnvgah@porchnqusmateb y Thsi caendingfing, sites
tridentat n &&H@g&' s about
2to aboulfiy4 r%?g{og%f%i}cggﬁﬂﬁﬁb ;51?1?% ﬂ’@‘ﬁﬁé’f;@ 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 |

' socyafy g%ﬂ ﬁp}ﬁ&dandssg f(];rﬁ{ Eljgemcoﬁ}éggparsﬁé'(md foﬁﬁ'ralﬂ{'?%x y, mé Egéﬂbm&tz{?ﬁ@o keto,

and so f 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 %ﬁ%ﬂ%}rﬁs tﬁlmo% AERDHes, mmws%mheﬂke O}éﬁ&ﬁll:ﬁéed ape%&g&ha A&Sties.

th| ophenes, I azol es, I soxazol es, Isothrazoles, and Al 'so i ncl uded
are or%ﬁhnﬁ@h AvATeNtes @getylgnes, aldfing ond the dilse | Sneeidie granmples of&e@ﬂng]hgan@md the |ike.

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?d 2@!1%@@&9@%@]@@%@“&%% he i ke. 25 The chel ating |igand

may b nmet al ei nn
e ?SSEQ D Noﬂél?GIaﬂQz}%{?& fn%%%{i&al%dniéfep&d%%ﬂm g %E)S% RO 4))
(see, whereinnis 1 (SEQ NO 1), 2 (SEQ ID NO: 2) 3 (SEQ ID NO: 3) or 5 (SEQ 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
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for exanple, Hutchens, et al., J. Chromatogr. (1992) 604:125-132 and
133-141), and so forth. Many of the aforenentioned netal chelating |igands
are comrewoioalopigsavai | abl e, others have been synt hesi zed PamdSbhes088/nt hesi s
is part of the literature. Qther nmetal chelating |igands 30 maybe

synt hesi zed by procedures well known in the art. Boronic Acid-Containing
Agent In I ; L I alel i ronic

20 d rmoi SR e et bRy A VL R R o O NS e U1

moi et i es #bhwit2 gyemsselected frpindbe growpmeniising af ¢atbonasyeere nitteges sdiur, ged

functionalij t] Malelp i A I i , the
boronic Z%qo%ijhg%?,%ﬁlg;t}j gg@%g&g%wlﬁﬁgﬁaﬁ%%&%%G\érr%?)g%{)(}gl?g hggﬁ%lé% from

boroni ¢ awbditut¢rber unsubstitied.i Thet asghnigi nadieta map bejalinhetisaromptip i\ ipgorant | east
about ; | Sl ;

it ogeh. B8PS E g REERLIP o BURPRSIeRy " O e BNIIR 0T | st
about 2 cthe booniaeadsoigh, te batey idits abidibise compieewith theureratsive fungianaliticr el
organic Lety. pw [ i At ] i t deration
regar i g AR R, L W ok of e SRl maflly o TR B 1P AR Ol o

t he aci di bejovodbout henopopreferablyabslelv awined. 5. ThedowrstheaKajof thebgrogigiatidt y t o
conpl ex w t.h t i AR Y Lonal Lt f bl el jte.

Desi r abl %Blﬁéﬁg%ﬁéﬁgﬁ ﬁlliel][ybtgP%ﬁ?ﬁﬁlgg@%h%&?iﬁf}%@ : e g\?\ig S%ng?i, pref erably
bel ow Hbowbst@yentsmnéhefrosdnethatishlyanceibe widitiswerthad of Boronfipiecid gaerefarhé pKa of t he
boroni c agj upol, L] ' I.ndikg site of
t he pol yp%ﬁﬁag@bﬁ%?ﬁwﬁg%%&%%e E%Eg??%dﬁlé%%/sfér%ﬁ%ﬂgp %)hry})élr;h%t.S as'? g%éra]lhance t he
aci dity onhenyli($vhstitetd yish ond @ negsé fimetiopaljfice sush peemino, Aitenrand the bligbdioi t uent s on
t he boron .as... TR - it

phenyl (S?Jng‘értﬁf {B{ﬁ% gﬁ{%sfﬁégﬁgn lgrgolcrlr%?{gy?ﬁgct i o%%ﬁﬁigﬁ%%smiﬂa%ﬁégg ?gﬂrﬁlﬁg@ni tro,
and t he | ¢rkeore Flectroartithdereyinggsoups iswphtey forfexemple oo andthabke Spedifig gramplee

aromat | £ éﬁyg;ahict&aﬁ £ e R GHR abidGARSL gﬂlu‘ag'ﬁllw_n . afRbfheR}ICHsORH t hdr awi ng
groups such as, for exanple, nitro, and the |i1ke. Specitic exanples 15 of
or gani ¢ npceific dgrofigracidimoidtiss walude, A vay efollestytionrndmalimpitéiaphenghvaiegheny | |,
and so fogdiflng (§Q&ﬁl'tof>1'[1e:}%§%6lﬁé gci(ﬁ@)‘rtllgr %ﬁgteg Gy bo @duuggl,u.bépamm&f

illustration and no tion, phen oronic acid an '

( 3- ami nopheRNSPbBEA3E, GRI3H 83 $7d 048X theprlewnhdisclosures elifiich g1 ewporpigdent No.
5,623,055haén§;§£§§§& 6,013, 783, 5,831,045, , the relevant disclosures of
which are 1 ncorporated herein by reference. 20 Many of the aforenentioned
bor oni 20 aci d cHamasithneforsmertionedbaonioaritbeoniailingagsuiape spnaerciaht Haflablyay e
been synt hest AM bBBGyhiEiRY Bhd'@S bhiesis Rk oPthe iRt ! 6B HER voldhRGEigTet 2l
boronic acid containing agents ray be synthesized by procedures well known
in the arP@ﬁWKmﬁﬁg$ﬁAg@Mgeﬂgﬂmﬁ%ﬁﬁwmﬁ@ﬁ¢éﬁﬁﬁﬂmﬁ@W?“U@eﬁﬁe invention a lectin
may be enpl oyed as the binding agent. Lectins are proteins or

gl ycoproteins that have receptor site specificity for a particular sugar
or sugars but not for other sugars.Lessfedesitngly, |ectins may be used as

bi ndi ngs agent's fi@hnother 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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detection of glycosylation. For exanple, Concanavalian A (Con A) has
specificity for al pha-D glucose and al pha- D-mannose. When a |igand such as
gl ucose iwopresBre on a pol ypeptide, Con 30 A binds to thecglusovsspb@at ed

pol ypeptide. The lectins may be from any suitable source such as, for
exanpl e, plant, manmmal, m croorgani sm and so forth. The nunber of known

| ectins i e o ectins are
specific ?géo%gea 151ﬁ)lILJéaaruthglllfig%ur%u(:SQﬂlA uetlfgl Gﬁ%{é@fgﬁ‘g@%ﬁ 9%{&%%@&)’[ inis
chosen ba@eidra@tramhelumxmbmem (@Sﬁs&;&é@pﬂa@ tromensis| aggls}atmm KMAR, peeivy prgbitinige .

Exanpl es ' j i ncl ude,
Concanava%L aélﬂ%ﬂér%@agég}é(ﬁn‘gﬁﬁlﬁ?%gﬂoé ﬁ&%g&)l gf.%x {15 ger% tzlaﬂélg&uti nin,
Sanbucus Relgemua i At LatisriTegrgpoaplobue (Botus 8), a11d480\f®102/ 095356 PCT/ US02/ 16098
Hypogaea Aggl utinin, Bauhinia Purpurea Agglutinin, Galanthus nivalis
agglutinin (GNA), Datura stram onium agglutinin (DSA), Mackia anurensis
aggl utinin (MAA), peanut aggl uti ni AntibetlyAgene| der berry bark lectin, U ex
Eur opeus: ( UEA ), Lotus
Tet r agonol obush%(i_ot{l}g&1 a{t %%ngfaggfﬁla&'é %%deg%r&ﬁ) %{(ﬂﬁér?tignnée}tgébodl ment
t he bi ndi pgypegtde Fmaﬂuﬂe anmwdtes Bethgcdzoize phosphate drdummay orengoyedh éor

Gl oybd PP EI RS KIBOAERM: bl 5O R AP BEERET, T2

sugar i glstmia‘gpd belyrepiidesymdntitodied thaigksoguigydcetyleiorpmby/remminlayed for or
t 1 bodi j j . t d
S(r)]l';/pce)p!t f%@{ﬂﬁ%@ﬁ@%ﬁ@%ﬁ%&%ﬁ%ﬂ.Zifﬁe;a@éﬂggy%agﬁe gp %%gp? %gfgfloor po ycFonaI
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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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al, Anal. Chem, 73: 2578 (2001). C eavage-Inducing Miety A

cl eavage-inducing noiety is a griesped-habciff Mdi¢ges an active species that is

capabl e of <cleaying a ¢leavable |inkage, preferably b dati on
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ty of the s f 1ts generat t|veseC|eS|s
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that ef fi Cl ntI Scav/ tive c t hat i S not avail able
react %F %llcg‘t fs“?cﬁﬁ eBaéW) A@ﬁB‘i‘)ﬁ“ sz‘t? étﬁ?fgatt"?o% the site of
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aci d-pyrr ghe%m'(gr_ 14 1c£1u§11a)'tgrgx1de and the like. Illustrative quenchers for active species that cause

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

30 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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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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Usually, this involves a second moiety, which is present on the cleavage-inducing moiety, where
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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not |ini teetyednlengmelypeipyleas. ip@lyﬂml%hxlwt@e aelﬁstargnq, atﬂés@ethqtqrbﬁat@ bi | ayers, oil

20 dropl eﬁay(etﬁﬁbﬁéte@mhme@br Rﬂﬁl §o1y<lq Q%utﬁy@pe{c RIRFRRAbLY ufmewaa%{ wde gl ass,
met al s, yners, trocel | Ul ose, I'ul ose acet at e (VI nyl

chl ori de) conmptgpwlm calaﬁr a@tenplél %@hwratoébmdlﬁs ng@tSngthé RePPoT B2y b Bisset e,
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terephthal ate), nylon, poly(vinyl butyrat e), etc.; either use
t hensel veeomsponiyavataig ot literatuisias Aisehstedabevst Ses. drsxammle, E’Hﬂ@ﬂtzeéf bi ndi ng

agent s t OpiRmeSURRRPS EniBRY, sB5rad ThEGkfa& of the support will usually be polyfunctional or be
capable of being polyfunctionalized or be capable of binding to a target-binding moiety, or the

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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above, t hwolsréirarygsd b siaglaigeyiend t!?botn@nmemryawbq aﬁmb@i dizastie onindirectihe
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Used her oy covicnsl Soltal BGRS, byrkHinditlrefloEUES o Blens OB
when atQ i ﬁmpetstrwlﬂglo@mch@gm@mogs pricelal far a@k%esras bmﬂmgggﬂ@q ewilehlyigen.
Phot osens ﬁ;ﬁ t I indofl o IR 1&QVENt Or
non- coval ta%ltl %%mb[ﬁe ik E %gl&ahéefa r F“ml B’F%{Og%soaél}:ﬂl i C reagent.
Gui dance idl)lOng ageenpleyrefetepcest U!imlelh et:dnﬁ@sll’ﬂﬁtbﬁsad §GrU>él9I1,aﬁ42§r543<9r
ant i bodi e YAALABLEAN201. 08 LOJGIAMIG o, Grie R, e

ofap%‘g)fgﬂéd}gamc Ne%Yo@lY?& & i5 74929 0 (o4 (e i

fields erapy, | mmunodi agnostics, an i ke
fol | owi ngThfrra)eemelhrpgéanler 8fsbr léhé%’é%?lﬁll?% caseet 2] U.S. it 5, 70%:9%; Ullwand.  Sci .

USA 91,:5 ., 745:
207- 325" (195075 Nspia bt QALY ot OO S 1 o Syst .
10: 197- 2621¢.6308) thidgse et al, U. S. patent 5,709,994; Ulman 15 et al,
U. S. patent I : : a, U S
patent 5, 516, 650 " AnqrThe ke o Pl epRERE e o sl RiRE ™

| iteratur ehqtesgmtam guitehle fptmspevrth«? ersseawaveyeme&heé@ﬂwng Pooreawlnsi ti zer s

sui tabl e fg. rotee Whksdrn RER «'a\ﬂtMﬁrayegmga@xyg (Acqhénqufegs KR 1R TpYo! Y

r ef er ences: serman an Mirt a (Academ ¢ Préss, New

York, 2978pumsak Binghs Oxpgen, ¥ing(RC 5@9@9% B‘Vé Rat02= 3pend SurfogModergoc g
Raton, FLyA983hs P@%qh&ﬂgwnmgmmwe%%sabg@ot ochem stry (University

Sci ence Books, 1991) phot osénsitizers are sensitizers for generation
of singl et oxyé"bwws@)@éizﬁfa?ﬁeéﬁlswzﬁﬂﬂ for|gprppation phenghei ekyess B pxditatignsvithnc| ude

dyes and AR }%,ofogémuagﬁma@éye@aﬁd M&Hﬁl |cXm5&HiHQ‘AH&'§re u&ﬁﬁ?&dni&%qnd%f
covalently atons, -usually w mul tip conj ugated doubl’e or triple

bonds. 25 cqrhelse@mmlymmeé atory, uspalyrvthy mtgimle Fouuepisd dewbls @ERlnbondhge of
about  2901%,0. 2R ds kypldfly FBorb light in the wavelength range of about 200 to about 1,100 nm,

usually, about 300 to about 1,000 nm, preferably, about 450 to about 950 nm, with an extinction

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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usual |y, about 300 to about 1,000 nm preferably, about 450 to about 950
nm with an extinction coefficient at its absorbance nmaxi mum greater than
about 500wbtoroesssel, preferably, about 5,000 M' cm 1, npce/ysori@sably,
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is sufficrlent nt éns duce en ugh sing oxygen in a practical
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source of 1rr at | Its di stance rom e sanple and so 15 forth.
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mlli seco to second Intensity an irradiation
shoul dZQ)ebxswasf ofd]lestretiqneng pefilimitation, lasers suchias gig. . Geligs- mont1¢$ers perotlessensi ti zer

mol ecul esy %H HeRl 1+ ?r@scﬁlfi ﬁﬂg?ﬁseéﬂp%g 1oh€§em%91ty0§>‘aﬂlﬁl afn'd%c@ﬁon%ﬁ&cu' es and

pr ef er abl é@@ stanti a t he otosensitrzer ecul es.” Exenpl ary
| i ght soulesws ingsodagerat 13@95 {ugh 6ag 2o funpsten padl tungtenthadessn; flgshlamps andithelike. | asers

such as, pglysmfg %eﬁsﬁ&@[rs%hat aﬁpe@uégﬁé@{n%he r SO ihRABESare Jﬂsée%l asers,

and ruby Iasers hot o0 mer cury, I um and xenon vapor | anps;

i ncandescha#ye th%ﬁbp*se nyeReticg and ase glumetamdg@ theroliovdng afetpaecsn Thap.ddedsm
f1 ashl s4mgi01200: Pldfochddigiry (@E&ﬂmb&é s‘?ﬁghl%emﬁﬁﬂtigls | ZRLEs SdpadsarmY Reugt i |1 zed

in the present | nvention "are thoseée have abové pro ertl es and are

enuner at eBRer 5{70%69% Ullsap.regalr 8f(l§r Witk dsad. gk PSA NpH@m5430 (1994); Strong et al,
Ann. New York Acad. Sci., 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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25 Mol ecul ar Photochem stry (cited above); Singh and Ul nman, U S. patent
5,536,834; Li et al, US. patent 5, 763,602; Ulmn, et al., Proc. Natl.
Acad. SciwougmeBiq 5426-5430 (1994); Strong et al, Ann. ReWUR02/ks09&ad.
Sci., 745: 297-320 (1994); Martin et al, Methods Enzynol., 186: 635-645
(1990); Yarrmush et al, Crit. Rev. Therapeutic Drug Carrier Syst., 10:
197-252 (1993); Pease et al, U S pgigot, S, 709,994, Ul man et aI uU. S
patent 5,340,716; Ulman et al, U S “patent 6,251,581; 30 McCapra, U. S
patent 5,516, 636; W)hrle Chi mFatemnlﬁryP\hotES@&me(rSL%l) Thetford Eur opean

pat ent publ Aa O SessTer =T 38— —fvireli son

et'al, Brai h, 522: 90- 98 (19 1o o a Chimca
Acta, 192 E fi@'{a%) Demas et al, J. |k glg’% §ﬁ éﬁ’l” fh%r“%migg 1214

(1988); and ﬁdi@edatekaenvﬁfoemh@&agceﬁamssos rlamabaﬁﬁlﬁesare listed in Tablie |b.
35 21 WO 02/ R&sbé PCT/ US02/ 16098  Tabl [endphmdtcpsmplear y Phot osensi ti zgrs
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9- Thi oxant h al$onen. Dj br onpant hr acene ‘21”6 hyl | s Benzophenone
Phenal eone (GHP'SR° F“’Eﬁg’G Pr ot odoorphyrl n Per Pefe Bezo 0. A nonacid

 enzo, ongci .
Benzopor phr T ||unau prrot-osensitizer—noi ety

conpri ses a SUHP&[-»[Lm eﬁﬁocﬂln%ﬁt %ﬂo@seﬂs@t@z\ﬁemx\few gﬁ%@gtsu gﬂtagﬂlscalssed
cl eavage- i nduci ng noi et otosensitize e associated wth the
suppor t 5 bygbdyeivith r@watoém ¢19avege-1ndmmg@mtje ntheyphgtosensitie may be kxsociated withe of
the suppogf g ﬁfé)ort'bp%%hg%\ﬂteﬁgy biHof- cB\Q‘fenﬁ?%’acf?Jd th B8 s %Q%Ehe% gh scussed

above. In ge hot osensi ti zer ociate Re support in
an anount insemersted info the ba@mféheesupppét aqé@wsﬁrapm@rrém ganegst, ﬂﬁnhgﬂowpsmm Bgen.
General Iy ssBé}ﬁec?xFJRt‘r'{%E oﬂw&%&ﬁﬁﬂ&kéﬁh foScHERhdh A6, r? g]}’ .

Phot osensitizers 10 Us otoserisitizer are prefera relatively
non- pol ar oxxgems@enceallyi theaahemnt @fmhpmfmﬂazer isidstsphingd empivealer le@ﬁwttﬁ@rs

phot 03%5hée'd%ﬂheBﬁotbé&ﬁé?ﬁi%%%gf‘e‘ﬂeél vy Wy relaflbe éﬁﬁ&ﬂ‘@lﬁm Ashrel %%h&f%ﬁﬁdt&i e to form

phot osensitizer eads tg ose ease et a u S. pat ent
5, 709, 994 lipgpbilicavearpet ‘ghen e photosensitizer is mcorporated 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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second detecti©o er ent and/ or nass, us té inpart
el ectroph@mét:qtmphmtndpmheeasde\ﬁhcd:bytmé)llgwmqﬁ@nahong bot h subsets 10 I n one
aspect, the invention includes conposi 9ps conprising pluralities of

el ectrophoretic probes. An el ectrophor t| & probe conprises a binding noiety

specific ﬁdwrem?iiatlg@indhqgmcymp’tr mges rdfiahs apolyrentide dindogmspivrles e t ags.
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indirectly a se S speC| |ca
bi ndi ng0 nei ertléatlosdﬂbﬂe hikage, seftmnrctamferabiy,l lb@dﬂmlsagedw ey lfecnleaﬁ’wyo‘mﬁ ant

region of a pri " b an

el ect rophor étgl cf%;% ét? ?%2 %%Yca%?&ﬁ ?{e%@ééﬁn %;ﬁmgwgrhggt ro e%%lro%{l c probe
is defi nedlettwphWehdt@gSIa@whn@Vm@kmb@ liFagles. - K R Infeiger gxpater thansr P(hlélfbllhdl ng
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cl eavabl e s an el ectrophoretfid ag Préferably,
cl eavabl eid ﬁllqmg@of ftom § %9 100 or from 1 to 50; and still more preferably, kisan mteger 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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el ect r ophwtization ipthe besnceroe prssabesiatphgtosensitizarnSudhacartierh o doscribdskinithevent i on,
wher ei 5f0ﬁ8\9?1§§£s qaerg?e?ergncgé:];ﬁ{c)igx{lgﬁﬁ Lita!ﬂ%}n{e%g.dnﬁgfn? Qe 4-!--12(}%[@5@[1@%’)/, Lis a

t hi oet her or i um ana . or an i I ch contal ns carbon-
car bon doéhdeetdnli€;S. Ghem.diomng 188y 4Ge8.dfnde, af alulcativdrod 20,0581 DR87r oup,

rel eases L 67 d138:Adkr, CHehd. Eéct. b&l6hdes, Q07 kﬂﬁo'rgﬁﬂglrgﬁ% it syl 1448S, vinyl

ethers, enamnes, imnes substituted at the ca atlom; wth an a-net hi ne

(CH, a caPeewrmemem Rawpiytratlefteds 73638, W Anfornnd Watapabentisk €7, th&/-30 vi nyl
group nmay;$g .It&glﬁa o} ﬂgPh‘gcQ&eH%Eﬁ{ith{@oﬁﬁéyl@Q ésfh4a1§7'9%d AAmSHReI At ed on
ole ar tom and there w t

the cyclic I'dic éarbon a Il 'be 'at Teast one and up to
f our h2Q ekgaBOTSSHANPH Bes alsadU.Slageht ne- 8,787 Hon at ons. The resul ting

di oxetane may BEQUSh¥eq BYmbRALAYf it

t enperat ure, ugﬁﬁaﬁ?g@glog@vga aglusteigggtc%{e%@ytr eacttioo% W}?@ﬁ%g}égl%g_%r base, or by
phot o- acadtivaied elafin substiteted iyt proetag mogptieal epe earbrn atpnpngtthsinding eiely at Such
reactions IRt K3 frll b M0 97 $42001 R 36 909694 s Adam and
Liu, J. A2t _gé;%%a%gg?ﬂ%fl%zésg?’tfzﬁ9%g%, R0 A0S S S chem
Comm  197¢eavaiz ligkagagieiey, beedepigled by the follewéngrfomndd, 1507-13, 1973, Ando, et
al., JysAner. Chem Soc. 96, 676_@7_&)@92&6(3(@@?_0 and Mgita, ibid. 97,
5028-9,” 1975, Wasserman and Terao, tetra. Lett. 21, 1735-38, 1975, Ando
and \Wat angbeeini bi d. 47, 4127- 30,

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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1975, Zaklika, et al., Photochem stry and Photobi ol ogy 30, 35-44, 1979, and
Adam et al., Tetra. 20 Lett. 36, 7853-4, 1995. See also, U S. Patent no.
5, 756, 726W0The9¥366 mat i on of di oxetanes i s obtai ned by thePCceashy/omIof
singlet oxygen with an activated olefin substituted with an e-tag noiety
at one carbon atom and the binding noiety at the other carbon atom of the

ol efin. .« for . wPal ' lL.eayahle

i nkagesst?ng)f’ Bsélal(lfg%?)gﬁl eegar%it/& n?h\gﬁ?e (}ﬁ?fg\l}é}?{gw o}rﬁ%?tg;aétﬁ{g% %%0%8??:%N( Z) -
wher ei n: Miteregponmeusmalijoht, 4 hetehetamspat om e.g., 0, S, N, P, M (intending a
metal that forys.a stabl ent el [ ' as
carbonyl, im ng?m@foéxg e?\plghﬁ%thgr;ggﬁrhg&bog%g%)altbbﬁ)egpgca)b}ofr%%a% 'C‘ng?d %gg%tagﬁgnx w | |
be al i phatrides irdicateditnhy be akdngygsitiec woh XHe femadyetdegelmmgigbonded to C,, t hr ough
a 30 hetero atom, e. N . O - t me or
Gitterdnt and AL ‘u‘sh‘g‘?’qbc‘ﬁafﬁ’“ga'r?Cﬁécl‘?‘?%’g%"%é%%ﬁ?l%aa?‘?ﬁpﬁét@""g%’é’%’ra ol Deyelic
or het er oesypallyi £to 10sarhédd atorthedndd ta# betatoptomeyras desoritgediaboveheding wogded| directivher ei n
one X may t aken together with Y rma ring, usually a heterocyclic
ring, w tﬁe[f"ﬁreéﬁrcoél%%ﬁ&%?%%ygsges\‘f\:ﬁFécdﬁabgﬁcéy are attached, generally when

ot her than hydnsden2, depemigngfupomwhdiouthek-tagm@iety isiserded i Q. or &; 12, nore
usually 1 to 8_car.baon e .

PCT/ USO2/ 16008"T0 810 Y404 @%O‘f%g‘gﬂxﬂ?héjiﬂ%?%\ét%‘&ﬁé‘g h?lgfé’(a?’gg%%ttyﬁg’?bex wi |
have at0 | samt tohebihdibemortyoerg.diydenymgtas ofinchiding p diakagergroupdaabinging to 4

het er oat OfT®:. YTvvi Il come within the definition of X, usually being bonded
to Ca througH” a heteroatom and as indicated may be taken together with X
to form a het ePofybly, &, X, NgandsZ e wil¢dtediss that ippnigizarage plactiophorietirdhdi &i g

het er ocyc| i.£. e AT bout 4 to 12, wusually 4 to 10 carbon atons
and 0 to ?(hﬁg?ﬁé:’%%gﬁdg?rt%fl&grégegice&gﬁggi bed above, being bonded directly to CO or

t hrough a het et oohdepistedimshe fobeda, abomey have p plutaliy ofx-tagepistiehiing singlon

whet hey. t - ' ' . X n one of Y and Z will
have a{sf uﬁg{e?%éﬁgg P%ll'gfe %n?é otiﬁlﬁ%ioeﬁgg &gfe?ﬁg& B?({ltaféﬁ%%?@td; or be 10 bound to
t he bi ndi ng nolllestyativeclgavabiy liskages ingudesS-3-thiolaondicuadidngl, A-inpthildepamiet-bup, to a
bi ndi ng Lety. ..~ Rr MY ar. I ~upon
cl eavage g‘%”c"wﬁé’%& §th|§’gl%§( gayc}fegq\f{ é“)(“a\?‘v’.%%‘ ﬁ?’%lﬁzeﬂlgllﬁ%%ﬁ[ %&Qg ?g(gg%??{:)ed

bel ow. Whi | e néisodéipiceasbate Nralkyh ecridinyhddrinativen substifptddat the § ppsitonavithtay of e-tag

noi eties | gl | ecul e, by having one or nore e-tag noieties
j oi ned tohlgﬁlgm??&gg ‘%‘eﬁ’gf“ [lustrative cll eavabl e |i nkages incl ude
S-3-th2®l acrylic acid, -N, N nethyt(@)afiAd=4- butenoic acid, -0,
3- hydroxyggrol ein, N (4-carboxyphenyl) 2-im dazole, oxazole, and thiazole.

Al so of i n?‘ere’st are N-al kyl acridinyl derivatives, substituted at the 9
position with X' is a heteroatom selected from the group consisting of O, S, N, and Se, usually one of

the first three; and
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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di val ent group of the fornmula: 20 - (CO X (A - wherein: X is a
het eroat om sel ected fromthe group consisting of 0, S, N, and Se, usually
one of tWweokioesséthree; and A is a chain of at |east 2 cacharsoziss and
usually not nore than 6 carbon atons 25 substituted with an e-tag
reporter, where preferably the other val ences of Aare satisfied by
hydr ogen, hain may be substituted with other groups, such as
al kyl , ar%/?‘%xgﬁ&?gert%gficﬁ c groups, etc., A generally being not nore than 10
carbon atoms. HNvswlwhieired deangile lakesdsandthei ylohvage prodystundidiusteted in Eugures
di heteroc p nphdsf 1 d

A 2 ‘%'i&% ﬁl‘%'dz‘éfé%&avaﬁl% 1mﬁae§% bi{ {h‘?a%xQ ﬁ?)b%g éﬁﬁq% #h 8 o stl Cuted

t hi azol es, 0xazo the t I'ngs w
with at IléasltOAomulanmmadzlcmOMp tagrwith the moma' ‘-EE- @ﬁ@é@%ﬂﬁ%l Pesifesably,| | be

necessal v, &6 mb ?angg‘ﬁtefrc;nrl]fhoelLl_ﬁ’g.lﬁoqggxre'gf?%ﬂ}{ %‘oﬁﬂ 8l Rl SLESL cRiEbEe! L urium

(Te) deriVati ves an ethy Eene group having a
hydr ogen latkege, [ CH, @xidole-(CE2a:HRD)-Whiepreiem, t shewe tnKig. dﬂE,rgsudiaplans part of an

Fused t o iraPEhElAGK Tl fo LG AT GRS AaGQU MPIBLEL Y
t he e-taglGGpxhben in c‘ﬁhmcmmg@ maylecb@ph@dnmobe emb&inig® “OA/-HDDI5Escribed
PCT/ US02/ ébggegeﬁh WS ﬁéﬁ%& Roresh&h ﬁ | 'ﬁe oFeE'ﬁlc e }4@1 ﬁiqaéé’ L& §£ Erﬁﬁofeldqlivabl e

| i nkages an elr c age products are | 0 AF
The t hilazahe embedimaish alsd. |¢ikaazgg of ‘theGHiBstrated aleth EnkagiH2yts @( a:(:e)leCNbpl}@rlepa n,

shown i n 6? biine é‘%@ “f{g(r%g('t) N v&@ge‘k@?&a&% har s%BétﬁxeLﬂﬁgﬁﬁ @1@ géJéFal ”g' itzy

-CH2-C(= is’in the ran
more pr ef @sertpltlyn of monlﬁ@rophprﬁlc té@aeE @xm@kl@bmee améﬁlmbéy Rji§ prkeleptron-donating

- CH2- oxa, %] t n an
el ect r ophor ept’l % a ard aﬁh%g‘étg{t:&ez?gf@m %ﬁg?dgaéﬁ%cﬂiggdv %a#tl)#% eavabl e
| i nkage (thgplsmﬁ@)ctm@, Khchanisinh an@ﬁmw@w,én Bditioh (WHey-IsleessieneppNow aforls  pr obe
The ol r1 200k s M ke, MIGEGEIAR, FARG Befildibdls PoFhhatrons PCEREF " 120,
d eavage @bms drsl frdn leﬂmee@tmmieﬁtecl ﬁma@er@@smn&i%mg pf Q. ehdlt hofytibret i ¢
tag of t O I keM thin the
gener al gfg%&?éﬁ%{llggxf g?z ’ )%(%APEF%%"}M@{)EM §f| ’C t?@@ EX 2;‘?@"3#'1 $ﬂﬁhﬁ)ove
Pr ef er abl yher®Diisaligyl og byt tIn dnthdoméerdnpgyto thy defjn cleaveple liskpgeeof Feg. 16, U. S.- ‘
patent 6, gx%%t)et\?%a “XS%& kk" %&M@Eﬁﬁ to g{ﬁ)rstgtn%rﬁsEgé\ﬁﬁ@G@ ?ﬁe%g{ré:fomgf@m stry:

React i ons ni sms, ruct ure tion I ntersci ence, New
York, 206 &6¢ibing dmahlﬁhfrﬂ@gd(é. In\mtecubr,éf wrkip|19C lﬁrefsrablﬁ n@lrlel@ﬂmqa fORoprat i ng

group havgRguhLAR JidR G ng?'xatbcaglgﬁﬁtiéggﬁcﬁpgp te}oQ c‘hc 'ﬂ%ﬁé ?%9%8 §§L<‘fn‘3t ed

fromthe group consisting urth erence, I's

-N(Q 2, -@oms pd Qe HI@KC(QP@}HS s¢1@gtqg1rf§qm the gegui 91’1}§5§?11ﬁ&ﬁf)ﬂ S. @-dlhﬁd@ |p§¢|ferre§r t he
li ke, 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.

and

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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where D is alkyl or aryl. In further reference to the olefin cleavable

| i nkage of Fig. 10C, substituents "X' and "R' are equivalent to

substi t uewD2/09835@nd "Y' of the above formula 20 descri bi rgTalSezavas e

| i nkage, L. In particular, Xin Fig. 10Cis preferably norpholino, -OR, or
- SR', where R and R' are aliphatic, aromatic, alicyclic or heterocyclic
havi ng fr 0 r . ter d fromthe
group congﬁslfals %bm%? ]ﬁ%,vpeqs)é.}lt gﬁtﬁ@ﬁﬁgﬁ&%‘rp&%&é&ﬁ% %iogtgittoﬁig? d%‘ﬁég\%ﬁé’ Ne li nkage

i s ill ust pafeedly, fromiabout 190obamit 30 dadorfspandntios{ EefR)ablyStrom about 150 to 2500

CH( C6H5) C{ Q) N - " r.ej 1S} r fafr to 12, and
nore 25 g?%@ésr' ?1%%% |Srt1ru gs (r)fa%\%g dg%cﬂl?e;&(%ﬁ ngl%futﬂznogsz%%geg%tﬁ}értﬁec#{eég\?/ogbI e

| i nkages gfup feeraiep en ¢ émnaphdnmicaki fiporesckODomrhyonipgerdt sigatheMos priferahilnghenoi et i es,
T, and glectrophoretic ta E...by. way -of pr. [ ) in
i gures® 100 ARRe phEbeniale R huogser gl cBlopRURALLARE iy GRERGALEMIARG 2

t he t er m n&dlechyphotiy kags thatwawisr dsedltopgheatp (P ovishemultiplcgainssns ofcimal

chem stry, After,reaction .w,th fhe i roup . t t e Fnoc
o otect | S grBEoERBl: Y el of B8, HeghE AR I AE MIER s ald

react ed wibte paaferhlblis abBhe 1008t meregrdfearghly, shecpivrabity iciompoampdof froduc2@, by t he
schenmes of Figure d ] he, i thel action
step is tﬁnefné‘%%?’ie?%‘%”‘yoﬁb %ﬁsntoﬁﬁ% O\émgitoehﬁ °’ifﬁ‘§‘%(§g°3§do?‘nfé‘g‘€%%ts°p (')rPge?ﬁérﬂ{] e group.
El ect r dheleatopborétxgagsyithirsa plumatityerf a sghpdsitien each havecitbarmpoigud chalggttonesst abl e

W EN 1S PR ahder AR S dA SRS SPEGH b Sk SR YA o (et

i ncl udes ection or grou erw se, ry widely in
si ze and Stefaablyy the.opfrabpropet iy p flEoresmence empertyc hwhge emtssiorespeetaim, pH 26 WO
02/ 095356 £ 1.609 C I i e of from
02 0e350 oFSLLEEAROSR A, e A ARLEML BioEilbp RS of, |
about 500 6pediain.olfrs exzmde, wedtelquirefhoretiblag of & ploralintouthay& e sanXBoscedl t ons.
Pref erped SLGRCHYEFes Ot Eaclivin ﬂf?ﬁ??b&% L IBAE: f e HGhRNe cRfSkerakl v, the
detection grou enetat 65 an el ectrochem cal > fluor escenf, or chronogenic
si gnal . Moibs. forethe pthld hand,toh evdordedre of thosleauophquetigdras oda pluradityfhaydees cent

si gnal . itions [ ' ' : ! —
el ect ropﬁgdrggtﬁclﬁfcéh% ‘%82" ?’I%Sas{rg%ﬁ %g{éﬁggghﬁwgg%#%:%&%eg&gg r%é/ out é')%' ﬁpee(:tr%lpt i pl exed
assays of rasplgabld amissiin spertraRoghat pl Bleynentbbrs opthe phirdlityare flisédguishablsdiydhet i ¢ t ags
in a conpQsiition i at least 10. Still
nore pref g?dg#%& ¢ ﬁ‘g&tgf)h@gﬁctsgp alragi%? %n%?ersgﬁg%ﬁ%a?@fe %ﬁg% 5 to 200, and nore
preferably, frBrefgatly eltCBophoretiGtagnin Aplurality dre deteBed by G froghoretie gappratort o 30.
ref e abl Yng A BLAEL ré}a@%@;‘é@cgg@g@eﬁ%@g bhhvifls RbULRL DY MeoaPnGRERAS {1 On

each have either a unique char . 0 and/or a unique opti cal
property wioptrtiesduepeditfetent eldvaopttoratic mebiities so thylt distireet pealpin@hgleatrdphgrogram

Pr ef er abl yye dia ARl SBheaBEOARRNnd % AcdhlelOF BIGERASRRY PRI dhovlibfbeas

em ssion spectrum uorescence litfetinme, or t /ore preferably,
t he fl uor edjeeniasalpriogeqtrophdreticaniobitinrwhichiede disiancerustwesy adiprent pegkac h

ety SRSk Ay R IR SR et 1S
uni que ch&refrsabiy adigesst peplkst haye 2 regplutidreof ot Ipast 1.Aand mogs prefarblyr at fpastd Spfnd he
el ectroph g{oﬁtﬂr&e&ﬁg,sat fétast@.()p lIﬁ'E %lvleﬁ %pmon%ﬁ Betection 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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i dentical charge-to-mass ratios, but they will have unique fluorescent
properties, e.g. spectrally resolvable em ssion spectra, so that all the
menber s oWotoheopbaral ity are distinguishable by the conbipeattisoniaps

el ectrophoretic separation and fluorescence neasurenent. 20 Preferably,

el ectrophoreti c tags in a plurality are detected by el ectrophoretic
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substanti ntic operties have er ent
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or absence of Sl ev Exenplary capillary
el ectror ebilBM.27 WD 02/ 095356 PCT/ US02/ 16098 appar at us | ncI ude Applied

Bi osysiens (Fo
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MegaBACE dlgachegyicaBoxd;or tbp &ike. rRxtderably, 1 isndluoresegnialyg sixemplast Ruereseentidyene | i ke.
Pr ef er abl g A retic nobilities
of el ect r%oﬁﬁ%&élﬁ{g&n%%%q?& ﬂfa{tjer S@Hﬁgﬂﬁa ﬁlgef 4pe ﬂg&r@f\ce%lgg " one percent,
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the charge on t ecu e e nmass ecul e. Desirably,
t he di?4 eFegvoe ZDW),rf@b el aliS. Lm@etr6 119ﬂaé7%>6n@|¢ttai &S paent 6372 9e Menshemeltal, on

bet ween tgfsogééaﬁe%ée ﬁﬂaeﬁeter Bh@rs%fa&e@n&%eﬂza Mée'eial h\%cﬁ;c A&miesanﬁtﬂs 0.001,

usual ly nor é usual east about 0. 07, 02 or nore.
10 A pref 2H16823 €109 Hiobd, Joi eﬂ mm@,gﬁb??@ﬂ(banpggal,@s{@tegm 31@)846,Wnere Mis a

mD,b' lity- ggﬂeofdwg afa%se)%gmq%c@ree% dlau%eﬁa%&lmﬁs d@‘ﬁrl(&tet-gh@@%h@ﬁt' on "(M

"Is us to |nd|ca he orderin D noieties nmay be

such t hat 2.8#% ¥2r Taieg e elyIntemnatipeal mﬁr&p‘@h@aﬂo@ W%@Z/Wéé\aa@)ﬂ)e lik¢. e, L.  That
' S, "Thg- éﬂ%ﬁ?&emﬁ%ﬁ@ ﬁi&?és@eﬁt @g@ﬁélﬁ&%" 1QR 86 L&bds 2B&nRhe &3 50814 dfardowpxt or ms:

"T-L-M D' tection noiety, "D, nm a fluorescent | abel
or dye, arthoH¥ingJetnds- qa@gg{tet@rne@y]éhodawne 5- and 6-carboxy uoresceln 5- and 6-carboxy-

4,7-dichlorofluorescein, 2',7'-dimethoxy-5- and 6-carboxy-4,7-dichlorofluorescein, 2',7'-

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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el ectrochem cal |abel, or the like. Preferably, Dis a fluorescent dye.
Exenpl ary fluorescent dyes for use with the invention include

wat er - solwbloe/osdsecdlam ne dyes, fluoresceins, 4,7- dichl orofPCrarseyo@phs,
benzoxant hene dyes, and energy transfer dyes, disclosed in the follow ng
ref erences: Handbook of Mol ecul ar Probes and Research Reagents, 8th ed.
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I 5
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oD SR e O P ol DL M3 B

d| rret hoxyand' chﬁge dnd@ienoigse chargd-iémesa rdfiox gf Hetroer glpwt 10,0001 and about 0.5,

2 7 - di 0 i ein,
o LRt 00, LB 8oy, 58NN dadh i L 8 e

1 2 ]70 , & diffhirédne eleairophqrétic-pddbeh bummyglso éﬂiﬁr among probe sets, contributing to the unique
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car boxy- 461%}%?1%?2%2[#1%?%%#%?%3?%8& 2 4' 5 7' -tetrachl oro-5- and

6- car boxy- 4, 7- Tkt scihtla@dotblhmmese@n@lhtbmmdlfwmeﬁ@teé)bﬂ\@s Cal[)farssﬁ@mfllbmtescel n or

a fluor es&%hﬁo‘é%xﬁ’s%h\é (ﬁ%re &bo é?)fa%rﬁseglo t?allg(ﬁ[)th th the

i nvention are shown 1 n ur es A and gener al em ca gr oup

or noi et yabohtd0 dtemss, wﬂleneﬁhe@écsnmmrhoo, mg@, @zirpeant len’}@rous :bsroahadgéﬂlt 0- MBss

e S R
mobi lity- 1usyallp groprpabett (et a @@W\ﬂlwn epe a‘PmS
el ectr op hl?l[iﬁ&tje&; i@ 91%? F‘IHC%Q Hal%"l gp&h&@l@l‘e}o%tto)ﬁb rﬁglg 't({)él %[lmbe? og £ 9B8L86hM.

where j=1to n, and as a ue as descri ove.

nobi | i ty hixskiogeny usrggnmhbeﬁeyelrihgn abeutéa@nstpmen@wlycﬁewm&aad@ual(??emns rYpleprs y| ng
regi on an d?ﬁr}&

both a nagb/é?ém Cag@]; %%Pgﬁ eﬁ(ﬁ*‘%‘g’ﬁ’mgg g{}f% ﬂe&dnﬁ]ﬂ‘leﬁlplé %&g%l%l o zed in
t he i n¥&nmpishy, is pigeenhybiidus cgtiompairy Bd asepcratsdetitp thewejd grene T@ﬂeméﬂrm%ﬂqee of the
fol | ow ng, I;

vari ati onEhat BchBpl siute ke Bt ThiphEn DR AL SoRE AP BB 1 o due
to changeBhQSﬁnﬁomh?SMB@e, p&mhmﬁarsgl@na@nwlf(nates 9or@119mtq9@1tz9ﬁa|et§eF% mass
ratios of é% ﬁe[}%%baﬂgtltue%sqgc@\;de%ﬁo%@llﬂﬁesgnénom @ogﬁomﬁtg%ﬁommgo 1 and

about 0.1° As not bove, D i1s typical conmon g or plurality
10 of di f pxanam, cisl, edercophstivents arc s@lwéls' ahmmtlc piifyora plapyt Hi ¢ ¢3ébonarm?$gthpr obe

sets, &ONfykd Hh%béi‘ gf éﬁban@@on&ggaeﬂh@ema%rﬁ GhhAR RO ﬁe§§ fhgn mam 12 ﬁéu@ﬁsy 184s titdne

releasedet?ég he size and composition of rmobil I'ng moiety, M
can vary fhooh?-alhsaifle chejns iaplada anign, ammeepium ppltg, Tb’ﬁ@lx gTQ]@E}aIPq ydingghenplit e t han

about 60 gloaps 5 carbOXy B Stadstes, Qiﬁlfdeﬁpﬁcﬁpﬁa% MhetefRQbLs. 3@ nl 9@5 hoﬁi\’h@l'i@n{ep e atons
are carboh, oxygen, nitrogen, phosphorous, boron and sul
or a hetéro-oligomer, having different monomers of the same or different chemlcal

characteristics, e.g., nucleotides and amino acids.

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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15 Ceneral ly, when other than a bond, the nobility-nodifying noiety has
fromabout 0 to about 40, nore usually from about 0 to about 30
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nmononer s mEgd bebildg-medifyiog mlebg élrhediffergnt mppilifyenestifying mafyiies h@ylguhféerent
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di hydroxynﬁh%ﬁl dg?ég@{:{gﬁ{aﬁ?bé’uéﬁkﬂm aﬁ?s or Fb%wﬁtgﬂ %ob?rnp nrgslo%aﬁlhlbe | i nked
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i ndi cated ué’é&%&omﬂ%au\éﬁkd otﬁe?n‘g)'l §,' ?thqung%ayﬁs g@&aﬂ%lé)fﬁﬁéﬂoﬁalﬁff(ﬁ mal oni ¢
acid, succinic acl lerc acid,” furmaric~aci carbonic acid, etc

| nst eaao preaemnﬁgp@gﬁen diffeggnfupetipngigy.  Boriegaeple, RhemaY meadt e carkexyl erowp Wﬁh ami nes
and di aci ¢ aﬁaléaﬁylthm$ @?thé\lzérss gaoyﬁvxhamﬁnﬁuodah%mﬁummﬁw s or
amines with a ene or ene gr ups.” By enpl oyi ng nononers that have
substi tueﬁ@tglaﬁﬁaleﬁlpr ovi de for charges, or which may be nodified to provide
charges, one Ca uih@itloind-OalOL boby'r 086 ¥ el gOUE ol Sl la iy bl 10

desired charge-to-nass ratio. For exanple, by using sefine Or threonine,
one may nofmpyomertant pevisieyor Imh#ﬂ{wa%ﬁPmlWﬁhd@pgﬁétl@mpbﬂﬂ?Wﬂlgi’é Alersaticvlpe| v
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one provides for "positively charged nobility-nodifying nnletles

Qi gorer i 2ataiteris avuly2.bdihydiokyeneplthdli agidrivkdiby emiphihelicacidpApieatiyde-34re

appropri atdﬁiyﬁroxyphthahc acid, etc. To provide for an additional negative charge, these monomers may

be oligomerized with a dibasic acid, such as a phosphoric acid derivative to form the phosphate
diester. Alternatively, the carboxylic acids could be used with a diamine to form a polyamide,
30 while the hydroxyl groups could be used to form esters, such as phosphate esters, or ethers such
as the ether of glycolic acid, etc. To vary the mobility, various aliphatic groups of differing
molecular weight may be employed, such as polymethylenes, polyoxyalkylenes,
polyhaloaliphatic or aromatic groups, polyols, e.g., sugars, where the mobility will differ by at

least about 0.01, more usually at least about 0.02 and more usually at least about 0.5.

30



sized nobility-nodifying noiety. The different nobility-nodifying noieties
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Phosphoramidite, 9-O-Dimethoxytrityl-triethylene glycol,1-[(2-cyanoethyl)-(N,N-diisopropyl)]-
30 phosphoramidite, 3(4,4'Dimethoxytrityloxy)propyl-1-[(2-cyanoethyl)-(N,N-diisopropyl)]-

phosphoramidite, 5'-O-Dimethoxytrityl-1',2"-Dideoxyribose-3'-[(2-cyanoethyl)-(N,N-
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(N,N-diisopropyl)]-phosphoramidite, 12-(4,4'-Dimethoxytrityloxy)dodecyl-1-[(2-cyanoethyl)-

(N,N-diisopropyl)]-phosphoramidite, 1,3-bis-[5-(4,4'-dimethoxytrityloxy)pentylamido]propyl-2-
35 [(2-cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite, 1-[5-(4,4'-
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nitrophenyl iodoacetate (NPIA); and 4-(4-N-maleimidophenyl)butyric acid hydrazide (MPBH).
M may also comprise polymer chains prepared by known polymer subunit synthesis

methods. Methods of forming selected-length polyethylene oxide-containing chains are well

35 known, e.g. Grossman et al, U.S. patent 5,777,096. It can be appreciated that these methods,
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conventional synthetic schenes is well known in the art, e.g. Hermanson,
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dite, 2-[va (mlnngvgmmmm eppjicable tplayadn vroety lebrelyeerbysicl(z8 pelyethere (4wl ) ,

('\'2 '\ng'nz eﬁgﬁﬁ%ﬁ%‘_&é BJ&?J g/?} gg teﬁ?e oxﬁlég %@%&té’rk % ,giféﬁg_ﬁvg&%h%%&y baitactic

Di met hoxyacid)t gdlypeptides, loligasashayidgs (pblyurethanes polyamides, polysulfonamides,

1-1(2-

3( El( 4' Cayfg;g&gsﬁd}x léelsé @A‘l}%!hg%ph(?h%%%ﬂ% %0%5&@8%94038& 0? ‘% q\ﬂgdf Ollysng)epr)sf Cc%n I e]d phosph
or am di t eof umits Q‘}‘multlple subunits linked by charged or uncharged 11nk1ng groups. In addition to

e 00XV bdhdpblyirers, e pEAGUNRL 83 B doorbdis GHRTR /Mo b BeliaRRgRY )] -P

hosphor am
Di met hoxytapolyyietsex aetdpylymems gf padpdthylere©ide ymtm@crhgtin)g Wit pelygiapslopy wytyd ) | - phos

phor am di lﬂ [gg S

[ (2- cyan%g?rhof/ﬁ %a%lpﬁi% %%g)égﬁt hc%e){ ?ue%g%%or am |atced cogg)osmon (ie,
1 3- bi ¥} [ &nfatning natiratit droxsieg mry&nexa}@epem%cmml]ew@ﬁthmlym@s esmixeét hyl ) - (N
N— dii soplg(gga{é;] - phosphoram dite,
1 [5-(4, 4 met hoxytrityl oxy)pentyl am do] - 3-[ 5-f | uor enonet hoxycar bonyl oxy
pent yl am do] - plomytheraspeeR theydatecitonhmdigty oNMIDY énsisiss @@ymﬂcﬁmﬁ@p‘ﬂw@am dite,
Tris- 2, 2, &5 L= o
di et hoxyt r |$'tfa§§<f§ 1’6‘?"3%“ n%)xfg‘rerfg{aﬁlyl ﬁnet aﬁpe & Dhas then%)rel? %D f NWII{IG-r%Pl sopropyl )]
- phosphorEmrmamptor-émcpams of mylecltlchaﬂg-Wu IPela whmt Wr} -13 (1994), and g
cycl ohgx I ; '

)a/'{ga t I Ot ifRaih & DB %P&ﬁfb&éﬂﬁaﬁ?’%onﬁ’tant%%tan ¢. Guidance in

(2-pyrid pr opi onat e , succl ni acet[}/ hi oacet at e,
succi ni m epydcting (igid Hakeaigrnaiophionyd ndie Wh&céect@ym?nd in U.S patents 5,863,727;

N-y- mal ei %6@%&}, %\,?Xf} 558 @W%@% g}er?nﬁfj ( §}he agcepfyrgﬁ@lgggﬂﬂé( the

i odoacet at’e ( utyric acid hydrazide
(MPBH) . funengokebdo lrﬁbﬁmpﬁrm @eielpnlmynmergymmf@ %ﬁegtmrr@det@y fag mesamitholbe y mer

subunit s %%ﬂf%ﬁ 'a& fo@éﬁqﬁ Leé\@tar % ggtre tf5cy4§15§@ L%ce !et%? tl\ﬁlgfel em&slkeg&kéﬁeifh yl ene

oxi de-cont al ni ng |ns are we nown . 0. ossman et al ,
pat ent 26, 2§1p; m6(199i’) Eaing Hel, étpgn@tmnaltp@twmtmléhcatlﬁe‘é@ PAE30944 nd likgp V\D

02/09535 6re?&§ﬁc%§qgéﬁl:rgﬂ9 %}l gg&"ﬂ’xk%p gl ¥8Lc‘fﬁ% s6 %ng 'aﬂtaﬁée Hiﬁ){/éeﬁ‘ @j ard BSs

mul ti-subunit ymer uni to One anot I rect Vi a l'i'nki ng
gr oups, amemmp‘ld |at:fa$31béartt1©113acqu6@ d‘wéﬁm?ewyhlé thepsmgy ﬁ*éﬁf@n 1%%%“9@ y&t her s

(e.9., polygthyle Bﬁn@c?ﬂ 9913994 éégglwm%@gfb\gﬁ)matwlmﬁe%%méﬁ t&the

polyglycollc aci d i gosacchari des,

pol yur et haisesnce ofsi 7@/6@1 Pg@ﬁesablw IPozwéer geesselegegrisony ghel spif iflyensscein,

pol yphes phgaﬁ{qﬁé rh3fkinl68C thoGARAS yme%datntﬁﬁé K%ﬁrarﬁe’ﬂ%hﬂigﬂa!ﬂgn@%&’”er s conposed
of units of multiple subunits |inked @? or ‘unchargéd |inking

groups. | helegranted é@ﬁ“’?’@’es theieph Ay Prﬁfe@fabcbh @1 nise beth Anergscgigdiyes n accor dance

with the invenijgn ARel bRy 56La%iadohtn ?BPRI-RQROJIM'EIYQC(EOQXTR?Q}E&hﬁ(é?ﬁrS of
pol yet hyl ene oxide units alternating w | ene units anot her

exanpl e, pengpeisnt feihes prigiation with reseery o aaﬁ H)ZaaYheFf‘&(la}é PelScABb & 5 Grr (i .

10 cont ai @i Ey1BS1, %I?d? b))%ﬁ&f’tﬁﬁt'aﬂﬂoﬁér to HREY (HBAGie AN fardfthdes BSIHMESDin aS
honopol mers._or M xe | ymers.
30 any linear order; Ryisa 5 to 6 membered ring selected from the group consisting of

cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, furan, pyrrole, isopyrole, isoazole,
pyrazole, isoimidazole, 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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I n anot her aspect, the detection noiety of (M D) generates a fluorescent
signal by an energy transfer nmechanism Preferably, in this aspect, D has
t he formwD,0209B26 where D, and D2 are acceptor-donor paiPC3/ush2/nbecul es,
e.g. Wi et al, Anal. Biochem, 218: 1-13 (1994), and g 15 is a rigid |inker
that maintains D1 and D2 at a substantially constant distance. Guidance in
sel ecti ngN}“egAd linker, g, may be found in W et al (cited above) and in
us patents 863, 727; 5,800,996; 5,945,526; and 6,008,379. Either Dl or
D2 may be the facscéfﬂQ)R, whete Riigaliphier arematic, distiolic orbbtetoayclic hayingt{eonphior8
Exenpl ary S i t vention
c'arb%ggtro% 1ttc{ @%iﬁter%%%le&@d g&h@{ ﬁ%pé;%%sﬁ%ge% tdﬂaxttch@ -

are discl ose at ent et al, Nucl ei ¢ Aci ds
Resear ch,CE0) NZDCHQj.@CBH2 'EHzﬂIQ@)O -CHg: r@“@DNﬁt(CHh)mN&%ﬂ)%QD (Gl nt
publicati 4 references. Preferably, rigid |inker,
g, IS ?el‘g% ee%lsgg(h?g% %ﬂ}glzsdtgzgce between DI and D2 is nmaintained at a
subst anti al | y 10 darsfluwmescei dteamcle within the range of from 10-100 Angstrons.

A wde variet I r t hat the
i nkage b st alicesdsstb ot 3R ki Qi R GG MR L ARS8 "2 o' D
ar e sel ecvighn fhegange héfr@eabmlffqtu@bceswmdalt@ﬁ r hodam ne, rhodamn ne 6G
rhodam ne 110, Sgp%; ggﬁt a
derivatives t hIelrag)Q Qﬁ%e)% Dy ?Lh QXSMQWSF‘W ancﬂﬁh%g%?esl‘éi ?1 dyes.

| n onellas@eatd 6By ambihe ngal g@lleeclale\melgm anMM*yD iofin Re rqRRe pLifraunabout 150 to about

Rl - R2- (=4 >iﬂﬂt0|§§ the latter being present in either orientation with
respect toP) and D2; where X, is 0, S, or NH R, is L§3C1 C5 al kyl diyl, Xi,
C(=0)) such thTatanethgrmfequ@Smeht; Bes ofithe forn &Pj- e@zt’wqgagr ¢ abeves are arranged
| 30 any 11 neglofl BRbod: ttae@tgnt&eté H%H%{tt‘e% &?btﬁﬁtlel%ﬁit(ﬁﬁerlﬁﬁﬁgst he
group consisting of cyclopenten cycf exene ent adl ene

cycl ohexabhivemme could ase, thpspmeof smﬂarswymet%whqre tbaiumC@ona itigp meppld|be ) neutral or

| sol M Az} neiidl Aflen AXLBAGd B %@arb@éﬂr?]lb GiEe. AIRY b t)haa;y Ay mPYdg i ne,
pyrazi ne oxazl ne, I ndene, benzo ur an I onapht hén i'ndol e ang

napht hal emeletldif!wll@t(@l&saﬁsﬁalﬂoy,lSdtflws *H) ¥0.8* Gretsterred aspect after rel ease,

el ectrophoreti Ades for praidfiolthe Fdrgd0

02/ 095356 PCT/ ﬂ%ﬁ?ﬁ%ﬁ‘é@b@o\ﬁﬂgﬁéﬁg ’ﬁ%féa-de 0%%@&’ des fof prebidi e phati c,

ar omat i ¢, paatiqubayly loligopsptidse pEfraey e f.ivguallsvi- ﬂgnqnom81eltl1er i@sitizeshstees we@WAZ and 0

tC? é) hﬁ}_ﬁ%ﬁl@ C@ahﬁg %ﬁfjhl%lzﬂ{go} E%_‘%\;e%& & Og‘l% Jlﬁﬁ%_'&n QgpaIQlc a§i lgi‘t%(ﬂ]cg)md( gg|2-|5)

5 wher 20 nOf epursa, anh @esdnveseaftufaily pscarrng atmno acgsj byt WWBP@P@%@ ¢fic a0 and M
|s as describ i at ag. wei ght of
A- M D be ac\}\(}st it QS{){%M%C oéﬁ %Q&Sg@n%gts)%gite og%eotglgl%aigustaé ngg%gg}}% tons. In a
preferredolmpestofdﬂmrﬁsm&dnmmmwm e.g. as described above and

i1l ustrated ingFig %t;l%&@%]g of fhe Bk PRye ] hlhatdRliftbartiR £G4 A coRluithly Of

A-MDis in the range o
composed pnmarlly of amino aclds but also may include thioacids and other carboxylic acids

25 having from one to five carbon atoms. The charge imparting moiety may have from about 1 to
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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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
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35 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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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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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,
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hydr ophi | gletagmwéésmmc&aﬁ the syl drybgrpuns of exsteinedpd peivriqus grostipse! tsui t abl e
hydr ophi | j6g%O4R80 A& 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

(xol

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)
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35 maybe attached to the ethyl ene include hydroxy, carboxy and the ester
and am des thereof, 38 WO 02/095356 PCT/US02/16098 am nes, and the |ike.
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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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Speci fic approaches are known for attachnent to an anti body. One such
approach is the 35 carbodiimde reaction to link a carboxy (or am no)
group of wowmempsscd to am no (or carboxy) 39 WO 02/ 09535@CPTRILB02 16098
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separ at e WH@P@QV@HInéihCJSSt&B%é%bWGFﬁ the fishs he q’e@g}girrf:@p@r Whichges r ed,
the regeplBild¥BYe RAsHESE chlcHBYmbdifibd yo1ﬁﬁgﬁrﬂsauﬁﬁngtr9§omb1§ﬁgnlh@ﬁrst Beanli ch it

bi nds, entirely. renovi ng intact e-ta es containing th

pol ypept i a2 rH,mﬁalg spg)@ §gendy The second 1gand could 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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nodi fi ed pol ypeptide-binding regions retaining the ligand. These nodified
pol ypepti de-binding regions may be as a result of degradation of the
starti ng watoew9zsbq contam nants during the 35 preparati onpCahspr/amnns

cl eavage, etc., or other nonspecific degradation products of the

pol ypeptide 40 WO 02/095356 PCT/ US02/ 16098 bi ndi ng noi ety. As above, a
l'igand, exe .attached, to .t he e ng
regi on so 5%&686 g%%tgraﬁpék HEg mlrf%ng reegl%nadgep?nélf)o?‘fnere %egmﬁw@lreéqél{f%%gm
recept or fddubilithef the geagdnaiety, theeffesionh. theSiuely of e plapilioy of eHag moidgesyt] thedike.or
synthetic receptors, such as imunogl obulins, |ectins, enzynes, etc.,
avidin, and so forth. Desirably, the 5 receptor is positively charged,
naturally as in the case of avi @iithesBlofé-tagrpates so, by the addition of a

Doras. Bt e AbE BN g reeis i §hdesT BEeRR SRR e e PR e AR D e and
i It S Skrag r ﬂ?ag‘{"?lﬂy gmﬁaamg peptidectihiin i mavenpm?éﬁ m_l/_tﬁt yt.chear Beekampiel Merﬁhﬂg;et ;:Ih:aved
cl caved: efmdudRitofiseiecty 0/ PR TERTerel AP ERE TitPeardh s 10

degr adat i enappropelate potectiy grasy, hl;os@.ﬁlhdtﬂﬂ'ﬂ@rdnys uhsu angnat amheaﬁtdl\ceﬂai theéepar ati on

t hod Al t I t
o e 18 reobiat S EEES! i Bt Rl oBReY L
e.g., mageatte@rqaacddonla@ssin asah fhdlMBléﬁel(ﬂglaﬁﬁﬁe(M@hﬁeld I. AndChepavai B80phy

Cnhances Fhereples e e ot mibRel Pif ifin gl Trdmoeti bt o'

mul tipl exrdﬂg)ve(ﬂﬁon&ﬂmeaesgmmaingmmown,technﬁ@;emay have two ligands, if the

nature of the polypeptide-bindi noi et As descri be bove, one
li gand can be 8 %’P{P%(’f Uy S%:gl%ﬂ‘ées gvaﬁa leg‘)ﬁﬂg SP'%@CSISDOS }Cd % mefyﬁbe%ound
pol ypept i dek bi. 8tiwag, a eli"Solid P}mteal?epnd@yhﬂhemf iW.g1. eregmmdo,f&anﬁtapmsnduct S

| ackin wck SOl a and ely) ent
oot 1108 b3k MeleliRe: e DoR bRt FRRETAPIgRA » BARI e 11 st
| i gand woitess NeerY dik), foe sdlirpimse. peptide ayanhmgs 1dnd Et Sehrddeg ands | TierPeptitios woall d

first co e.the_rea |rst receptor for the first

| i gand "’ frorltf ‘&éq%(’i‘l @ess el"";g%rﬁ)f%& ferso l(r)lrbsyrnehg‘;3 'Bn retai ni ng the first |igand.
One coul d eit hhrgeaaphﬂmeanéthmisbommSe thecsa}nbntral additamnof e @ eomposnite aidsor 't he
first rece etai.ned in t Sit asd Thi s
woul d be_ POMERLEAS R SmisParied X netrbeBr TSR, ASRepP 3 SRS e

pol ypepoi gmbpmthctsglthdrﬂ@ianmmmmboxyﬂ pgup dighé firssdmiho gcaahdl‘hesprdmmdabrt o the
first rec seco ec c woul d ser ol ate
or enri Chg‘? {lz‘edd r;lyoaaﬂi ﬁlen gef‘ eifhs :%tgchad lt,]oganrnémp so?gftg)gﬁrt oru%l denffl Igc?gt on,". gand,
but retaihy alghﬁg“the w(:anmﬂo hmgaﬂﬂe seﬁhmcsb&mgdhd qogalmhentau»l (almine ot tacbode) ect abl e
| abel ; a small f i t I a hapten,
or a port Fon? (S)lflt {;ﬁ ix ttegg %’ndl%ons ® Ea%fs;eggrv@mé%g fhﬁ “ieea}g’lﬁa °l ?%egnd Af ter

t he "pr oduetotacting gmhpars éen mmcwnd frath éds netwiyeadsled agine epid rdsilne amithahebteamine| eased
by den ra C 0 I t r al t
concen? ?cutihultab ré!%%/e@rqs (&;1?% ad;]dfac(i:,q}slc?) f‘&%f eRL aﬁfthe[ﬁglreﬁ Dngn% tmds ﬁhv Ee%r eagent
t o whi ch fihledan thagrapei sequences at@tmmmhlaapm@ctimgsgmgsédidabmcmd support) are

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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there may be a single e-tag noiety or a plurality of e-tag nvoieties,
generally ranging fromabout 1 to about 105, nore usually ranging from
about 1 twoakwoei3s800, nore particularly ranging from aboRCTUSIDI@MOUt 20
dependi ng on whether or not a hub or particle is enployed. The nunber of e
41 WO 02/ 095356 PCT/ US02/ 16098 tag noieties bonded to a single

target-bi mdugg {]&@ LR 598RANS o@@gﬁd%?a §@n§ddtthé’1?]1$ey Ma%guml@g chérfiiries
solubllltyo Phe e-t t'ag rol ety, ‘ect on the assay a plurality of
e-tag noi atovesompareatstoff he felegiophorsiigipiobssiode gpnvenierly smtbm?sd gn Thaatoapdadi st ry
for perfo e SY A bdBpagstd-Rg, NOI ety
or nobi | |?§IA%&%E§; ¥g ﬁl@gﬂ)tlalptlﬂ € C ai%gl(gggw@%]agl\?ﬁﬁl?ﬁn {?g ar tr See, for
exanpl e, NBAGRINA Syefhesizal, or thakike: Rev. Bi ochem (1970) 39:841-866. In
generalg such SRt At QidnLet ecting
group, those f§ te?%%g tag gén\{secoﬁl %lhég&rl\egph%sgsgagp?ﬁvo tlyl n %f%eg

react i on. mylgly dan éeeaﬁllm%ﬁleﬁnmvelgraduwdmssembh m@aehdamawupmrmsmge desired

synt hos s TREARpiob S e EhiCieel 1RC S CRgfls SRl bl B SR 0
et al., | ttthe13bel padior pp}yp‘tptldﬂémdmgnm asidiscBsbad ®2¢. The peptide is then
removed from tﬁ*ﬁa fﬁ%ﬂn?hti%ﬁ 59&15‘&11{%9%5 il AT Hﬁﬁ)retfa‘n%m??% gt the rrany

t echni ques avai e synlHest s o pepti des nay in J.
St ewar 10 swltiglexed de®otianchf Piviiinde fodypepliitiss Byvingindyiced leﬂHl‘fﬁFﬂ@érﬁéPPU@t@; San

Franci sco h&‘eﬂ 5@9@) Br1t 8l oreptides”
(1973), W?t m%ﬂe%%eﬁ”m% gﬁ@c resge(pﬂgq or s i; © &lﬁfc f]ase pepti de
synt hesi sperﬁmimEmUBuﬂﬁX@H@qteﬂn@tatle "The Pepti des" voI .1, Academ c Press
(New York), 1965 for solution synt hesi s. In gener aI t hese net hods conpri se

the sequential addition of one or rmre am no aC| ds, or suitably protected
ami no acids, to a grolsenpla Anpiopch phorgtiasTags ab e prot ecting,

20 gro prote

aci d. '}rlfﬁe pr ot g%iéee)ﬁh% dsg}‘ @\%%E{bgc}% oﬁgﬁgg??gélg{lpﬁaﬁﬁ ghglc {%t?&gttached
to an i nepvailellé ﬁﬂarbwﬁblmtesmn the iph¢nelie hydsoxybgrgensere prpfpctediinegnertydridsct * ani no
acid int ‘ﬁ%'ﬁ’ﬁ% &H]ﬂm' group
suitably %r otecte g’?r gglhglﬁ%l ons s%ﬁé@rwaﬁaﬂw%q%%%?@(gﬁde

li nkage. Theortapirtenete the signifieanapof chopsinerenrestanfmationalisnastthy Eowmg)gf%d@@s afr no
acid resi gk{é o) aﬁ@ﬁnae%o#gﬁeume %ﬁosaﬁdrgmﬁﬁwnbﬁo%y sRRRGR 6L @9&) as'd%nﬁ en added,

and so fo ter al desired am no acids hdave been linked in the
proper 2¢ eqhmne@eotlémonﬁ@wﬂpm i Fhysqsronns etei mgreg‘sowip@tﬂ( thpsyniheyizedotligelissuppor t )
are renmyad . SeGUER 'aﬁHoﬂlaokft&Oﬂ}Gt‘éEtfoﬁ@ﬁé c)fudetn%te?lfa]‘lgﬁ'fin‘é&@a{eh PAlwREPti de. The

protecti n% groups a renoved desired, according to known met hods

dependi ngiwmatineof plaNtHYém:sﬁch@e@@ﬁerr@%i-@tﬁp) usiggiNGGEB@. comaimgemﬁp"r@ t he

pr ot ect i N g BHRodtBYis ﬁﬁeréda y‘%ﬂd BY arhin6 WiebioP R amehhmgaﬂﬂl%mcaﬁtﬂs A0 pal I adi um
on charcoal, sodiumin anmmoni a, etc.; hydr Sis Wt

trifluor oa@emﬁréla&cavaﬂablwme@f whish ate degiyed, froawadltcri@n 1> gEno qrefis WhsnHesi s of
e-tag ps 0bRRoAIBhAY dthe RS BOR @M, ICILY n Win RALE6: FGHEM 4, b¥a AHRY

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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gui des are available in the literature: Handbook of Ml ecul ar Probes and
Research Products, 8" edition (Ml ecular Probes, Inc., Eugene, OR, 2002);
Beaucage wod20986¢ Tetrahedron, 48: 2223 35 2311 (1992); WMoTksozicoas , U. S.
patent 4,980, 460; Koster et al, U S. patent 4,725,677, Caruthers et 42 WO
02/ 095356 PCT/ US02/16098 al, U S. patents 4,415, 732; 4,458, 066; and
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N hydr oxydasadicdbetbete est er (NHS— ester) using DCC as a coupl i ng agent. The
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reduct i onlidfingtnithegobpepisie-bitimg ntokﬁeleQSA amemjoofethmhmﬂhtwss:ambe ¢rydoyfedr hus,

"H2N- ( CH2 e fr n ferably,

from?2 t O‘)hgf ?naﬂ?%s%l all% é)?esen?ﬂlga Cgﬁ%eésugﬁ]agca%bog(%zagn& ﬁ%cﬁ@{y and B n?ary
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product i s Thi sphi erate the
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Using $41 §0EE DOARLARY, oA §idSetivie BsedrD OABRRL IFreting il Ailer RERLS €S

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 dimethyltrityl 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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Wi th varying charge-to-nmass ratios can easily be assenbl ed during probe
synthesis on a DNA synthesizer using standard chem stries. 43 WO 02/ 095356
PCT/ US02/Ww6®289538¢ t er nati vel y, e-tag noieties are accesse®CITIEIANMOIS
alternative strategy that uses 5 am nofl uorescein as starting materi al
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am no, hydemwxllyanddditiorodr comden@fiobpolyhe viithrmyétisle finctiontitged permitkhenct i onal ity
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f unct i onabitesénemvantion benpizkshepilysdechbiidecholythersmuel as. dekioms axphaplse, as :
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| ysi nes arg,avai.l abl e, .one . may use activated estgers.c ble of reacting in
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such diols includ n 30 alkylene di.ol,.pol kvl ene diol, w.th al.kyl ene of
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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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where one diol is blocked with a conventional protecting group, such as a
dinmethyltrityl group. This group can serve as the mass-nodifying region
and with wbe2asiss® groups as the charge 35 nodifying regi ecTasomedobs | f
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used t o aTheacthe tdnerirdetagants nidubcuibamtiddtheeotmmyie cgmbinpd areithaumixture
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by means of 1de formation. Besides the nature o |i.nker and ,
mobi 1 ty- e Ayt e A b s el e ot D3 0 BB achi v
by t he2(c heshityadt laaschbopifeld bxetsand atg hawtabag 10fold breedslonoroes die cortfrmaentse  of
25 energy transfe onpl exes, ..variati.on in the chem cal nature.of 1he
nker. it RGP EE TRt B Bl sy SRS et R Sinfle e

sol vent ardgd affabout t¢ fimusidl, wtinbyffennich ¢oneenirhtion.in e ralge efabput Wuggmst 209, i n
one enbodj the Li.nker is an oligoner er e |inker e

oynt hest BN ofpetdont e Shvafioht R o iR iR ne BESeed R0 S
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is a unigoedfoot0i0dnasdld erymorevilahe peagenbef adiofsblyegnt i al | y functi onal i zed. By

using protectiyg, SnbiRa reagents are incubated 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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I ively,
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subconbi nﬁbbtﬂﬁbs@iﬁfbrénlﬂ 6b6mhbik: St pbdE eithrt@s fibmrwiadh heireactibh rodudtdderive MHtieni ng

| noubat oc et SRR P ST B aRATERorar. 6B T BRCUPHH B BB | cal |y

As a genethah the ldlt@, prétie frdneasft:h ardemslatrheaﬂmmn @fferd Hmgh degsde olfeagehty fand t he
ol ypebt i GEEHBE KSR en A B e L o P OF G E RS mor e 20

usual |y aephretisiandldetdtion of tk d-texemnisr. ke eleatyophanctc aéytmhnawe t@hetta@doess or

aqucous. A TTCSGERE eI egpd Bropa Ph A Eom A s u e agbtn sty Bou 10,
aqueous o 'a B g out 10,

wi t h buffaécnaph@etﬁmaelemtratl on in the range of about 10 to about 200 - nM

These conditio are con i onal. ere c entional b be used,
such as phospﬂgetsé(“e‘@%t?rﬁ Ayt 8™ %@ ?Oénpn%’?ﬁtpgm@f ?eqa%s wel | as
ot her g®nNxaFEntsandkomitte bi le8sa plﬂﬁh@wﬁ hlfﬁft:nsmbttlhw-xﬁdthﬁymlg infodxtiss, sadsgahe C |

solvents, etc.. Th ous ter i ncI ude from
0.01 to BngPblﬁB}' gle%pﬁ%m g&*&@ﬁf’ntgaytg Wﬁ’dﬁ%th‘f ’\T/’é ! dég"cn °|Yert118 feagent s
ar e i ncubataekbdf Qhe aloblihtyemediﬂq@tmcaetteemrpwath tttehﬁdsduptmf thetreagtions whert dhet i al
nunber of bi nding e me for balon after
Conbi nat 1 BROGT g by e Bin BBy 418 orn gk plopes i ogse g AR,
nor e usuathke yhage dfelsirodion ug co&ﬁ)aﬂeﬂ tmﬂmstaﬂuﬁg onerialr ﬂhdnmblihtygmdn@mgmw e or
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for ¢ ngt i RatibaRt BroSrirP AR s el Aot EIFIRE ot P8 oy Rl Rint

moiety is released for analysis subsequent to the binding of the induced binding site to the first

binding agent.
As mentioned above, the present invention has application, among others, to the area of
post-translational modification. One can determine the response of the ltost 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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example, where the cleavable linkage is photolabile, the medium may be irradiated with light of

—_—

18

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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enpl oygd, 4 I ng,
by fi Ilfsr at I"%gss&coeﬁ%%( 9%{?065’ 319}; %ﬁ?&;&é{e %hlgrglgg]ggar tion, ﬁ@&@ﬁ&ﬁ@g vva‘}é\%l%é]ng t he
support mwlwbemmfﬁ@dndmdu@l%ﬂagrmﬁérsl nto which the e- tag reporters are
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on the nahamogenspug lhennet e“ammt@obé@mh e@ﬂ%@moﬁ@?%dsseys gehaalpfghow theée | i qui d
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cleavage are not require I's conveni ent| an el ectrophoret|c
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medi um ggpéopeeor'tﬁer& aWchE Rask hapbe %iecuaﬂ%a&rrmsﬁnwxﬁéﬁ%ﬁ}s in%med ease

the e-t reporters ere detectabl’e are not present on the e- tag
noi et i es, intthrregction gr fopdigrrigying lmlsgrfmed ﬁleeait B?dasseb'§ velaipg thepprdactioawé| s. | n

SOme i NSt gnaaxydd geit fej 9&&@?45% ib ﬂmlalﬂaycui@n eeatsonqﬁat H&&ad@@ﬁ}%‘é&&n cl eavi ng

t he cl eavabl e bon isulfide with 3 Wher'e ereis a
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react i gn Wél?buh@@nduﬂr}%ﬁndlﬁﬂ%?cdi'taﬁrﬁﬁg’x%sﬁenﬂ abel s have functionalities that
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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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functionalities. The different | abels may be added together or individually
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enpl oy a si gnal oduci hg ,20 systemth incl S e l.abel, of. the e-tag .
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pol ypept i paymptideliepeaseintiysatple, sldeiohal esrpgnedre contitantidah b sampde vesdeheith r eagent s
involved _.in the reaction or fqr .dinni.shin ckaground .signal... I n assays
i nvol vi ng't¥ P?é‘)db‘{r%%ﬁﬁﬁ? 5y On’svi’c}ﬂ‘é'l & @3%?11%(’@?64%{% Beéjof}%rgss ?oa%lflg to have a

nol ecuke taecbledbbedn t hat degrades hydrogen peroxide to reduce its

lifetime, in order to .prevent reactjon be en.hydrogen .per oxi.de produced
25 by & bound EHAUHERC AR TR R FREo T SRy e e s P st e
concent r athe @ampurt fof thia éared thaOid Preagne nit is introdebd. el conitiohtotdiiew sbupesionpf rihtize ng
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of 50 25 ot itk A e ore A ered oo ML rcBOik: Hihrd R 1 BRGSHE T2
about 100ndfmatizingthe fluarkdcyntisignal. The control signal will preferably have an electrophoretic

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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presenss ' ﬁl\é%%épﬁ&yfa@{ %Q’e@ﬁoﬁ&:ﬁh&g taf‘e%és@rﬂ, the phosphate group binds to the metal-metal

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
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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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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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Another class of assays involves the association of a photosensitizer reagent with a cell

to study, for example, post-translational modifications, small molecules that alter and/or control
the funétion 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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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
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with a photosensitizer. After formng t I mmune congl'tl » 5¥e e-tag noi ety
8priiP
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then sepaigtesl1iibn GdRjultndtioh, ﬁ{oepfiohqm%ﬁ@ac%mawn another format, kinases
with varying speC|f|C|t|es can I nvestigated. Anti-Kkinase antlbodles are
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parti cul aptimpaaties yith gigwth fastoryren sigagl@gel foge- e@?@h‘? Ve sxcloy & eﬁﬂl ey @lsg 5¥if ous
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si mul taneously.” Once a signal 25 pattern is established, e effects of
various delgrent respensiblaslar @leﬁthfg%éwle frgmeose BhaspiRgheneRt i@ serigs eEwelsl as

al ter at i ORfmaded atdYhosphahdeihat 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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An exanpl e of use of the present invention for proteomcs is given in
Figure 7. In this enbodinent, assays are perforned by first lysing a cell
sanpl e. AvDohegs3psoteins in the cell lysate are |abel ed wcrhisa2/16098
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acetylation. 20 Entrance into and exit out of the cell cycle occurs as a
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including many of its usual %/ active functions such as transcription and
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to under gie gribedsiae e sleaypbiele %ﬂrrtetbroeiwnarrto ﬂm@rtarrﬁetﬂzeéer the ¢ agegpbrane.
(apopt 0si $he mdd¥@n 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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sui t abl e cont’al ner such as a wel ter the cells are fixed, they may
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light to g—éqgé'@c&qt}éfor p@ﬁh eé?(%.?ﬁﬁp% TI@,Cﬁ]éq ippuitable containers are treated with the

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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particular receptor. In this approach consistent with the scheme 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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25 tag probes is prepared in which one of the small nol ecul es of the
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The entire set of e-tag probes, or portions thereof is added to the
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Co. Enzynia aEEmndmgm&mttreieatshiﬂy hrﬂ&cd \‘/cﬁanceﬁﬂmblﬁm;etlwh‘lo(dw Tlhaepathmy phose eem ﬁasthro
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i nhi bi ZQ)rsvems,w:t homlsa,tltcesgope emnmadre ofnbé ‘anduhgsvents airmsagsl,atorsfofkimeseacmmyamdd

conpl ex. Ofﬁﬁdw'}ﬁ tﬁ' san(F ;]tts%ftﬁaognvle o% oaggra orieQ eaeo eeagh (ol ecul e to
be screen®d s an i MHIBrEof e~ eac afe I's boun Itnoy

rel ease- |mdmtnra§p1mdwgmly nT hlengé mﬁywﬁgwﬂplcelpﬂmbhorét@ paoties.body (Ab) to the
conplex, e.g., tothe P 1 a of the conplex, where the antibody is

rel easably linked to multiple el ectrophoretl c noieties. If one of the

mol ecul es being screened bi ndsAdalysmefReattiohPriodudishe activity of the
conpl e the rﬁleﬁl%ﬁse%% &Q&I%BH%% seo%%fe%eu'ﬁmgxg Ouant 4d 00 %Pé&gr%lg@ i&){l&he

el ectrOphoreti ¢ probe Ies are re ‘ease
and/ or quetnt,iAnat. €dem., 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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25 The above approach nmay be enpl oyed al so to screen proteins for binding
ability to a particular receptor. In this approach consistent wth the
schene ofwbiogessdl, drugs that have well-defined target ®Crassoesoespl oyed.
Only if one or nore 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 nethods of .the invention Y nt| i s the. known
and whi oo e e R on SR i S epimasfosplle SR g Myphp gty e S
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easa e.into xi m rel ease-i nduci ng reagen
The' o agebpbPedr wehie bf dhasulifbalnudy Bl o g g ER LG aRE §SA°
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I | .t | at t ch th t hod d
compos t ST Ll SHEREBRIRIT b B s LPAP ORI ST P IBE BT
bi ndi N idetepiedbpd Eght-bghsﬁﬂvaﬂd:tedml egid mto@mcﬁmmhbmrgadmﬁlémiemé eracti on

of nutrie and m.to tors on the .su
can be seg‘?\ﬁf B %?%%%gwpwﬁigﬁd%?cgﬁ%fyﬁémﬁFﬁ?éleicf)’g?—c%&ﬁw B VJEanE 1) in
t he preseanses, 3,026 2502h2404,8700021 5,000,652 64H2 BE2; by thatikeh 1S 'i nvoI ved in
control of nmRNA translation initiation. PP2A, which is a kinase activated
by FRAP (binding event 2), yields p70S6K in the presence of 10 cal yculin-A,
whi ch | eads tmtﬁﬁcqﬁmﬂét&inmfﬁiemeﬁcﬁga, (;vlmchdiange musiitred Jar eiﬁhilfﬂe batter protein is
al so jnvaol vte tg ch 1 afgs at i on |dn|t 33[ OAfnlgrtlher recept or,
RTK, on tREnsled 33¥61351g33e S\mhiag ea%’t 3 0H0H By “GromR T alt 61" o produce
ki nase Pldiuotd amdhkmmpg @smﬂéreeé-tayrepmmnhmmlxuﬁaﬁﬁy nwbeana@zed‘ed t o PDK1
(bi ndi ng even | 6 to S6. PDK1 al so
yi el ds Plg%pf%({m r%e ‘é‘ e%g%omv%l c%isur %f%?ng ﬂillfgrgfccelré? af—‘ﬁﬁ%ﬁ |t hr? ?mng event 4).
The 15 grlhh®uica arEi egmrtmg AGBffahaiwietelteble bbeld tgy of used SWB imprevemientsforedr ug i s
present or whe r_ \Wor.t man Rapa uI| IS present,
each conj ‘Hérél{e (({i&?rent%uf’refcgﬁss%aylbﬁc?ﬁ%lﬁlﬁfé Vlyleeéeoaél 81hona§'i1§1%a? eim%}'rthor etic probe
is er‘rﬂOoyxeqhmedmﬁecttmc]negmeah detmttohqnct}esdnbed mrUeS (Hatetit¥o. B0d5 6V s | nvoI ved in a
bi ndi ng event reI easba n“; eedret oceaor}eaclh cpehor egtldcrerr(l)) Sy The pat hway
above can assi sf’ i N I ng R hE VTS ous °Bih I'ng gVents T nvol ved, at
i nhi bi t ordtenhinediey the ﬂmcwemﬂabbh@stambd mdhen@tag@owv}eriﬂs semtationpfib¢ i tors i n one
or nore of e bhin eve duI ators, nas C nd so
forth. w‘Pﬁ‘E“E "eftfabefﬁog d*e‘r’sel%ﬁg“’mp Bt Ry |yr?3/68§{’“8m i ‘M“Xﬁ M‘”" Sof the
above maythbeeparatomidf oorepjmsmtmﬂ 4 lapéthysipylicationcofsn pigétec ﬁsldayefwsblmgayrrul tiple
el ect r40 hqr %Bhﬁesﬂf(él?&l%mﬁlﬁ‘aﬁﬁ'é elgztroRﬁ(%gt ! W I(:)){ é)(g)'ﬁg%&afn&? 01M3t hods for

9 nd descri

el ectrophore3| S0 ar e or exanple, in Krylov
electrophoretic flow within electroosmotlc 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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et al, Anal. Chem, 72: 11 1R 128R (2000); P.D. G ossman and J.C. Col burn,
Capillary Electrophoresis: Theory and Practice, Academ c Press, Inc., NY
(1992); UL~vB.02@238Mts 5,374,527, 5,624,800; 5,552,028; ABPCPRISBMa7¥ DNA
Sequencer User's Manual , Rev A, January 1995, Chapter 2 (Applied

Bi osystens, Foster G ty, and the like. A variety of suitable 30

el ect rophor esi ar.e Yy avaj ed Bi Syst ens
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i nstr urrergla;sssuplhstﬁs the Applied Biosysterns "3700" and" 3100" I nstrunents,

for exanpl e. ectro hor es tio al r
concentrati on, ?Pnﬁ?reﬁ%‘étfoﬁ?pﬁ gon, @Bfﬁ%ﬁg%oﬁ%@ﬁ? Plzlaxt & bo%%%ma%ﬂ;gteﬂ?% ng agent,
enpl oyed riepbrteas ipatbjdcted koadlecteqepdrationdy inleqdesidsthe ahqmrtyltofaa(eteotr«sepairmhudi ng the

size rang he npo 0 /09535 UsO,
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for particular. separatiaons te ectro horetic se ation, the
el ect r ophBPdqtiye @Bmei?%ma“&‘g@t‘ @‘g@? m’?&%ﬁ‘#ﬁ"ﬁt‘%&“ﬁf’; eoégl}ed’ow r?sfl{ior escence
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conmpounds, or constru a ch rt of.relati ve fl esce nd order of
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ke Ty piebanvgeetts fisd B e Ptesphip TR Ml U ARG el Boo e BEE | Dy
gener at edoflilie @adtilen N(Edlgﬂl&ndl ssforth OTheppasamheitals fot tht eleciroaehardtias eucludﬂig ¢hose
fl uoresce Cﬁlg nal Sdgtf %1 p taio det tetg 1é’ X achlg)@tma%enpum tive detector,
e.g., a pfb PSR Sesis POkl g u@‘ﬁl ¢ SUEPEd! 1 aUHEE. T he Iike.
Exenpl ar yseghleﬁdﬂdf}ﬂtmreﬁ&dsmdlﬁtnemrﬂns myﬁbmcmewdemquny dmdds wtlbeither e, e.g.,
us. P ttplt o % @ (g%p 5,274, 240; 4,879,012; 5,091, 652; 6,142, 162; or
the i ﬁ\f"t‘%tew SHSISSUFSHSP t he reaction, which may be nonitored, for
exanpl e by 15Fmr1mtrmgam@mtakh&y,dhmgxplel the ﬁfsgmallelwmqﬁnoaﬁc p@bey, andfahciﬂarescence
as descri bed above oredtarle g og,n 7@ ega ngt{l fmtot gl o fe e-tag
reporters %N aFﬁ%?Pﬁf‘ne Ry “HoR e ana p>},) 45 il e s runment,
from one inixtire may He prbesedto sfebareueﬂﬁmetngregmtewﬁtredtewmet d:tmt&amts ofltheght source
and emttin i ff rent det ble |la rovenents,
five or redp? ftp 315061 l(agre ° Brenm ﬁng%?ae%egbe%nsgeﬁr “addi ti onal
l'i ght Zibuelec&rop’myes{nsaieiﬁe luaqlly aaﬂcroﬁhdacbr aplilery edmtrotdmeexsﬂeme ang thgesdiunbed i n
u. S Patent nbodi ment r n h of the
cl eaved e™ dl%lgd asrchl g"rgee pelPrr?tg%segarﬁuont ryg}%f? Uor esggﬁt elﬁa‘[:?q% c%%t ai ned
in the e- seagramm cﬂam;nel ihtaet estepeepeartdr owlahiles, Iadagamhlqumnétodhe ¢-tlg edpoderghdt ag
reporters, t carried out.b S | | ves
t he separ a?tlr%lﬁ%'g(i‘ en tl¥eo€r'1‘[3 fegoger{ e ea%d éﬁ mgt&elgﬂ%'(r:agﬁmgan Méé{%n)el*‘&e}%%) ric
field, pr mémbabhayhasblye @posite ebdrgod tlumtag re@ettecsorthdtth&ewrell thacga)is epposite to
electr h ic fdow. or i n ret | | kL hin
ol oot r Do sl (1l P opBhh AL B i BRSO L AE B B el
the 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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m xture into individual fractions or bands. El ectroseparation involves the
mgration and separation of nolecules in an electric field based on

di fferencwe m93sebi | ity. Various forns of el ectroseparati @oTiusot/uges by way
of exanple and not limtation, free zone el ectrophoresis, gel 30
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subj ect ed r I n
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suffici ento ko G S48 the@lkeCt roseparation of the desired conponents
according to practices well known in the art. 10 One skilled in the art

wi |l be capabl Betggtionamay ey pmpfiiednewn mathods assasiafadivwithibn analypiapicapiarya gi ven
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cl eaved | abe the nature ﬁ the reaction nedi um and forth

par anet er bneﬁ é? 39}16,6@ 30, #34bHraad §.374H ctha alevgnt disslpsures er""}%ql?@f@rredl um and

the el get ﬁlb&pcﬁ%@ﬂérblﬁlby%&e&%u%&y s@@édl m&%ﬁc&%@&% %@w@ﬁ&o@ﬂii@ SeRAration
of the desired conponents. This may be achieve irical is well

within 18ngepf cjegirigpetgniigls eriigldsirpngihs anay be peednfor P@Fﬁpb? fig éﬁébwé)()é/é%y, t he

sanpl e, t g ufdarwith B6¢ 28 RELERBOOTRM &11%&9&@%1&11%%&5& L& a%e lihf@gents are
conbined in a reaction m xture supporting cl eava he |1 nking

regi on. TeEmeEgigksystemsgpbed 3H k.o lﬂla"yéwﬁwftabowt H&tvbpﬁéo FBpYViINBRs from
the other mQ:QHIHHl’}?e’M&fa%ut%b@V/cm KoHRA, tkarB{%al'i'jl thE BpRllaryMs bt o Wighdgout a-tag
reporter enrichment, may then be transferred to an 20 el ectrophoresis

devi ce20 uderstopmesicflogs ad the @seéﬁqstrené aiphe rapilianels aeintansdsf easgtigegicetizland t he
medi um nodi figgd A% Jf%&léét{oﬁ%é %réaﬁiﬁar@ch@ﬁlw AR Gldd GrofRAsAE heRrialiier € one
wi shes to renove fromthe separation channel intact e-tag reporter

nol ecul esis oatiqajly farsparentywhiglysenerathnallows light of egwilengths rangingifiom ahent 18@1%ased
when the a)ohaﬁsob%ﬂpﬁgugny Abdul ROERRG: 806\I11¥rﬁﬁaeﬁtdsﬁ(£iy)ébo\9)45@{3(ib&ﬁ 760 #8Gb Pr ocal
bi nding menber that has the o BOSIte Chab—% the e-tag reporter, so that
the over aldve iavafemission gsersi Buitapls nptsripkéng 5|ﬁg€éd sjficay Plastises, auyZr Ppssrandr |
these ! gcidhgs W ll migrate toward the opposite el ectrode from the

rel eased e-tag reporter nolecul es. For exanple, one could use biotin and
streptavidin, where

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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streptavidin carries a positive charge. In the case of a peptide anal yte,
one enbodi nrent would have cleavage at a site where the ligand remains with
t he peptiwe oangdsyé e. For exanple, one could have the e-t&¢TRS0BE16098
substituted for the nethyl group of nethionine. Using the 30 pyrazol one of
t he nodi fi ed nethionine, one coul d bond to an available Iysine. The am no
group of the raz d substl tu 1 eavage woul d
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4,274, 240 pewder5ys@l4 lﬂ@ﬁulzctdﬂ acluding vxmplerds, shich s»u dssolatfonwhil provale dor b5eagent

| ncor por atgl tlonehavx gle Il)’rcg}?_lnea'%eec%ﬁcenrr;rtp o ?or pgrf r%l alj—xetﬁo% ?ssgf %‘\a %)pgang Sis arts

will recognrze rengt hs may
be used, fmthtlmqa«sspﬂntmveﬁmoml d?aclnfeag‘eﬁt @ob&mag‘dd omsepaate cog@oerswiishmabout 200 to

about 600 V/c bei [ c u rcial
systens i §555¢ an@f)giﬁne%%ﬁlpacogéﬁqc hlgeff/g e'r]1re Cﬁwé? Sﬂélﬁ%agr&g gﬁéggfgem cm
gi vi ng2@ mmnlsmmiuﬁc aivdttef deadyiption Gf)a(m&'hm aﬁmrdamnﬂtty@prcmnt mvenhen ssapi | | ary
i s coat eddgs(gn{)eeddag%‘% 20 el ectroosnmotic flow, and the injection end of the
capillary Is 'nmaintali ned at a negative potential. For ease of detection,
the entire apparatus may be fabricated froma plastic material that 1is
optically transparent, which generaIEL[X LJ ows |ight of wavel engths ranging
fromabout 180 to about 1500 nm u;uar'P"ﬁy about 220 to about 800 nm nore
usual | y about A%@inventiabcudempAfratehfurther byhthe follbwing tsyniheses andiilbitritiys ses.

Sui tab?ﬁ TR 501425 d A8 bH &S £ b Welgfiimidld AREWES indWHAE! FemPbAREs 28R 25

so fo

and

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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Kits for Use of the e-tag Reagents As a matter of convenience,
predeterm ned anounts of reagents enployed in the present invention can be
provi ded WP 02/043356 i N packaged conbi nati on. One exenpl ary PCI/USBD14008

pol ypepti de anal ysis can conprise in packaged conbination a first reagent
conprising a cleavage-inducing noiety and a binding agent for binding to a
bindi ng spgg. B&IIEJg%mnpﬁtMﬂﬁmg %lmé&cm&as&fghu@m&meoﬁpmﬁr L&ANS@t bronal
modi fication. The kit can further conprise one or nore el ectrophdretic
probes colfragerigueplishbeci fi ¢ bi nding agent for a particul ar pol ypeptide

cl eavabl yphirRK eyl Bmfhe IRG oL RRODBIsi FOEheRNATehEp anﬁaCh of the e-tag 35
probes may conprise a pol ypeptide- blndghg noi ety such as an anti body

cl eavabl ygt gaked 63 WO 02/ 095356 PCT/ US02/ 16098 to an e-tag noiety. The
nnbilit§/éﬁ%iﬂﬁﬂhﬂgmpnlety of each of the e-tag probes has a nobility that
allows differentiation of one e-tag reporter fromanother and is unique to
a parti cbihMr- corborluaresdeiri nt erest. The kits will include at |east about 1,
usual 'y agnic8a.c.3R¥hidockBr y@ﬁcyﬁﬂfﬁh«l it | east about 20 and frequently
at | east about 50 or nore 8 erent probes 5 that can generate e-tag
reportersEDﬁaﬂlﬁﬁﬁ3Hé<%@@hﬂﬁmé@ﬁmvﬂkﬁb¢¢nm@%|I|ty On the other hand,

where th is specifically cleaved to provide an e-tag
noi ety, tﬁ ﬁlé hhg&?%%?ﬁ%i reagents wherein each reagent conprises a

det ect 1bnDRbi-el.-dicylerkegyleabediimigsi ety for binding to a specific cleaved
e-tag moi gtk Thfektlitohideur t her conprise a device for conducting capillary
el ectrophoresis as well as 10 reagents that may be necessary to activate
the cl eavBges i Nd@dluagnipredespcgbonsle cl eavage-inducing reagent. The kit can
further include various buffered nedia, sone of which nay contain one or
nore of the above reagents. The relative anbunts of the various reagents in
the kits can be varied widely to prd#aawle¥or concentrations of the
reageniss necessary tocaGii:8%ForihRSoQRkigEd: SioRbulbdte aRh PR8RN Nvention. 15
Under appropriate circunmstances one or nore of the Teagents in the kit can
be provi ded asPhptefeysitizerpplesules geppanjugatedigsimatal aflimity pgeet abeiepic asidi pi ent s,

which on gdissahdiideRNa Wi Ilnolgcfu%vhrmhé Hﬁe@x’éﬁ@&%@ﬁvemﬁ&la%étﬁﬁhs Rayi ng the
appr Oprl ate concent rat| ons Or per form ng t hod or assay i n. accordance

w th the prdgenationsnferfxpaple, aEaetwateééT@HﬁFst@aﬂd@édq@a@feaﬁéalorlﬁe §6parat e

cont ai ner spbsenfiver (Ro ?ﬁlsp}ﬁﬁfbcpﬁmfeoé@%_%%e'r&c@@ &ith fAbiRIeNBinoSiS
cross-reactivity and shelf 1ife permt he kits may al so include a
writt e dexndinipg meistiesf(amingdoxhigy amm%wma%mme% (B apr I BRtPTOtERHERL | on as
descri bed,ahQ¥iGindmpAhed et?ther {41 4R IEBE eRc1ss). dﬁ{éqﬂﬁ&ea@srsﬁigated ki Rrusky the
follomnng syntheses and illustrative 25 exanples. Parts and ercentages are
by wei ght dizgstle §fer semeleheatibedyiphetossasitizes mwﬁ?%@ﬁ&hpﬁ?w@@@re@& in

Cent i gr adgar{ot addfls€ ATso0thb R S@nfuRRed dah 86 furthBecolifibd QMA BBibEEERReRIMAES and

exanpl es
i aminodextran-photosensitizer conjugate containing 20 - 200 photosensitizers and 200 - 500

25 amino-groups can be coupled to periodate oxidized antibody molecules to generate the antibody-
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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illustrate the invention but are not intended to limt its scope. Unless

ot herwi se indicated, peptides used in the follow ng exanples were prepared
by synt he®D9240%336¢) an aut omated synthesizer and were pur PCirasobysoge!

el ectrophoresis or HPLC. 30 The foll owi ng abbrevi ati ons have the neanings
set forth below Tris HO - Tris(hydroxynethyl)am nonet hane-HCL (a | Ox

sol ution) from Bi oWiittaker, WAl kemgyihhle® M HPLC - hi gh performance

| i qui d chronmat ogr aphy TLC - th| n | ayer chrorrat ograh 64 WO 02/ 095356

PCT/ US02/ 16098  BSACOniugatipmef anertag il Releg SPOLEET f r om Si g

Chem cal  Conpapyp,feSis sulnﬂ'fflh%s tl%qlethdﬁﬁlogy fok@oﬂ' \%ﬂ%f aﬁ‘éﬁ@ 1h&5ty tdeTA -

ethyl ene diamne tetra-acetate fromsS Cﬁemca % - grans 5 nM
- mlli m)praqbo@motheglapcﬂ;@g(ylpqeg@y@g%@qe@ngmup, and the reactlon of the resulting

N- E- mal § ' @8 @Wltmé f&yo@gﬁﬂo%&ﬂugeea s%ﬁﬂlﬁ:racld% as the released e-tag reporter.

1- Et hyl - I met m Nnopro car bodi i m roxysucm ni m de
10 DCC - ftgyudﬁew@%;rmsy‘reeedpﬁwreﬂm@énosmfmmcwm ﬁwﬁﬂﬁ%ﬁwﬂa@rem@c -

N- (9-f 1 uofeny] ARLARY YE-BeNY! ) Exanple 1 15 Conjugation of photosensitizer
nol ecul es to assay reagents Photosensitizer nol ecules are conjugated to a
metal affinity agent, a boronic aci d&xamplet3ai ni ng agent, a hub nol ecule, and

the Iike by various conygnti gﬁ@hf@t]ilq,q%ngqumghgmlgtl ons. For exanpl e,
an activated (NHS ester, a sulfonyl chlorrde, etc) phot osen5| tizer

yde
(Rose Béngal, Ph %h@mﬂmeﬁ@ Figyrg 1§A ghonys b dive-sisp progedpra fhr the pieparajien of

ani no- gr oyp c%@oﬁﬁﬂ&@éc&h%n%‘ e@cE% %wﬁ&nﬁa%gﬁl"}&aPro@mdﬁoPﬂﬁoP%S aigd ai ni ng
agent s (vmth appropriate protection nmetal binding sites), other small

and | ar gePrd0ekegl b Pyol2r ]fréﬁfe"ﬂ”le(féﬁjstﬁgHW@B’CFC%WGB@IOB@EW o iOrEM it ¢V o

exanpl e thﬁ‘dré}&'édcbﬂﬁﬁ‘id@@ﬁisa%ﬁm B%c%r%he%?l@irﬁ&ﬁﬁxﬁde @) inDME PBL geensi ti zer,
etc.) in various assay Al'so, the formed conjugates can be further

coupl ed weerFespaading 89 Whleh Wé%(ﬂiﬁb‘lf@ted wathiayadex ok disminpoe yiskdibs desizedamidmi ugat e
cont ai fk NgorgQund ﬁoﬁeﬂﬁeﬁ&%e&gﬁ&ma%% mc&ﬁﬁudﬂ RBacéfatepravitRa He QiRSteg an - be

coupl'ed to periodate oxidized antib nol ecul’'es to generate the anti body-

dext r an- sédeiceianide dé’é)‘ﬁ’PY@&thév)h“@ﬁnwlﬁqlﬁtqdﬂ@t‘dﬁ%ﬁuﬁbfdyeaﬁﬁéwﬁhﬁart| cle. For

exanpl e, aRjc 9&5@5&@ acléﬁ"zﬁé rbs%ﬁée FankSatR. TRl §' A RERY B-hRA%
phot osensitizers and am NOo-groups _can
(compound 2) was converted as descnbed above, to 1ts 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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coupl ed to carboxyl ated pol ystyrene beads by EDC coupling chemstry to form
t he phot osensitizer-am nodextran-particle conjugate. Methods for

i ncor por aWpD®/09f35@ phot osensitizer 30 into a particle ar@Cgivsenidops e.q.,
U S. Pat. No. 5,340,716. Then the Na-periodate oxidized antibody nol ecul es
can be reacted with the am no-groups of the am nodextran nol ecule, in
presence of sodium cyanoborohydride, to generate the

ant i body- dext ran-phot osensitizer-particle conjugate, referred to herein as
a "phot osEmdhesis pbheompeul ' |t shoul d be noted that instead of an anti body
ol ecul e, avi digl, Qs B "R5e64-EPboxHhuPEcdts O #Hnd DRRE Wehi0A Q95356
PCT/ US02/ 16098 %%gﬁ?p 9 On Conj ugat | on§of a(r:1 e&)?ja I\glme(t%? and Rel’'ease of an
e-tag Repuidedh- hydllogxw@clmmlds lﬁhﬁﬁq‘il‘z)a@ldtlﬁedlibbé@!qlmﬁ’éﬂa@@ghlm’ép (tbeguirgathfsh of an
e-tag rpi ﬁi’oﬁ#ﬂnﬁﬂtes,@%ﬁtpw (&xayc%h@ turBd @Qhé@fofﬂﬁhgt"yhe"i‘eécho@mﬁxrnﬁ@w@é” no
group, an e reaction o he Tesu t| n conjugate with singlet oxygen to
produce astitgd irhder pitrgedncht rmmetwpq@unemem@hfe& 9é QPEQIZTWX@@CﬁtCCﬁ:l gure 15
A-J shovvs é?éé‘lk L-89e LEADEMiSe mARsd, of which utilize 5- or

6- car boxy or escaé)?e &?T: V\F&as 1s rgrtlﬁng material. Exanple 3 Preparation of
Prot, Pro4, an@heup@natint&omrherbovsmixordives adderedrenviss tp pisied selutiprel e 16A
shows a f igtes SR JRtie q}kgﬁ foRhL)t DG RHIERHAH T1QR(48%0:1 L1, -MeOH-H,0), th

car boxyf | ulorlélstée?ﬁ ejrzllﬁv g m)leetl es0 namaiy Proz, Pe 4, " ?o ¥ Pro7,
Pro8, H oSactiopmsh @mmvt@mstantme@q . BEhecoloens 73s remqedrundenrediicedpresiyis) Fiagh t he

reaction gf lﬁaé o(?‘m'é@é\!{n%g Bt &Vﬂ&@&éx&%ﬁﬁb BﬂoWdQ(?th(e tedRLa ahtle
1, 3-dicyl co exy c bodiimd % H) ve t correspondi ng ester,
whi ch was(comperndrly i BB xield a Thex) W(é@o Mﬂarﬁ%’@@ 46)00fVP@PWHéV?‘§éS| red

am de, 15ag§é€i§{%9%ﬂ1eas-§{gﬁ&f§ﬁ%%re0f conpound 1 with N-succinim dyl
i odoacetate provided the expected i odoacetam de derivative, which was not

i sol at ed Bytthegisof ¢ampoped2 r eacted With 3- mercaptopropionic acid in the
presenge of trTSY}QXW@(%WEM‘E'(J)Xmﬁcﬁﬁv&@%@dﬁgﬂyAdae&&}‘ym@On@)‘&ﬂ@ound 2)
was converted, as describ bove est’er. Thée various e-tag

moi et i es Newpcinimidyl iedescotatel (5 equivn J hareshliing mixure WEsirTed AlTORIA &TETAER | ous
di am nes. , 1§ RhAZREn s R, FPCkEND? 8 é12JNié2>H ﬁfcs)n@vefdlea Sbmpl&dmloron . of

Figure 16A. The regi ol soner of FAM and thé chem cafl = entit y of "X" within
t he di ani Weregeton. ndi cated in the table below for each of the e-tag noieties

synt hesi zed. OrgasyoYe rehdin S1A e tﬁénh@ﬁéﬂ@ﬁ‘ﬁ’ﬁe Wl (1 Q@&ﬁv?ﬁnd@dd' tional -
forms, as described above in the discussion of { he nobility nodi.fier

moi et y20 2Eewaptagyopiptiesyd GGV PLES MECANRTTITES FIoopiepeBRNIRBE ar bon
Removal of the solvent under reduced pressure followed by flash chromatography afforded the

B-thioacid (compound 2) in 62-91% yield. 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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Pro6 5-FAM (CH2)8 Pro7 5- FAM CH2OCH2CHZOCH2 30 Pro8 5- FAM

CH2CH2OCH2CH2 OCH2CH2OCH2CH2  Pr 09 5- FAM 1, 4- phenyl Prol O 6- FAM C( CH3) 2
Prol | 6- Pbdlopo9ssas bon Prol2 6- FAM CH2OCH2CH2OCH2 35 Pr 013 PETHRAM/16098
CH2CH2OCH2CH2OCH2CH2OCH2CH2 66 WD 02/ 095356 PCT/ US02/ 16098 Synt hesi s of
compound 1 To a stirred solution of 5- or 6-carboxyfluorescein (0.5 nmol)
in dry DNEgfthe %mn&g&,% snﬂécﬂﬁ%&h @Mﬂ&%&ypps Rl mé@40(911 éH?ﬂ%llMéoh
13d|cylcoh@f/ i1 mde .1 equiv.). After ou 0O mnu a
whi t e solindicat @yﬂ@le@h@kﬁﬁmﬁéﬁm s&&mq@entlrywwﬁrgxywmlm@a&? me)- 9ﬁ8>mrmlb was
Stirred ungen-dibhdoRes baiod BRBTISSARGR] Hif) ML RdBl ! The Hehibknfd B Z- MEOH)

indi cated cbnpl’ete di sappearance of the starting nmaterial. [he supernatant
from t he sibved el radnx temperajyasunaiai@ossn 8115\1,9 bet vhichtine TECshovsdicomplsis of  di ami ne

(2-5 eq;m &{saé}[)éaﬁn% tﬂe]sQarm[rQ maté’?al eﬂérﬁ’(ﬁfglt offtﬁe%v-gﬁtc&nﬁé}g)ccﬁcejd Qg‘glgé-gndl\/bﬂ'l- H20) ,

the 10 reaction was conplete I nstantaneous SO vent was renoved
under reohub@duqnt @@b@h@mmg@ﬁw usiplg 28rrand gt é@hﬁcb*ﬂ\dqqlrbasr@é@m afforfgd Peeli due on
| at r obeadss 83@61) provided the desired amne (conmpound 1) in 58-89%yield.
The "H N ?%O Nz, DMSO-d6) of conmpound 1 was in agreement with the
assi gned structure. Synthesis of conpound 2 15 To the amine (conpound 1)
(0.3 mm'ﬂreﬁ&?a[t%n%?ﬂ%%m' ally added dry DMF (10 nL) and N succini m dyl

i odoacetate (1.1 equiv.). The resulting mxture was stirred at room
tenperdt ure  uRhecompowide af this etagiidngie shawn sbltigiradeC. Te ostjrepd sgution of 6-

CH2d Z- Nﬁ%ata%daﬁy&ékég@%ﬂl ) e@nag 0056‘1?111{0 q&afym ‘@mﬁbax@dde@actl on
solution was then treated h triethylam ne 2 équiv.)

mer capt oprioylemine (dipL..¢53. @n@lhfmd\ﬁ r)lerciplfmmmmqm@ (BapLst 05r7rn@u01)atTheoom
tenperatu verni. t

ol | owed i EERE b st R Rk Bl KRR TR R 2 i
62-91% vyi mﬂldatedr tvanpition of the ecactfonc SmtpwmﬂﬁNMSlroampgmmedhl nad. 0% aend) of

its’ Nl\ﬁo('ﬁlgq ~d1 I%PQE@% gne&inm ?(I%yrﬁ'é g%z&nﬁ)ﬁ \Eér ;ddeﬁ)r% (Xg}]g{gﬁ @vt.{'sr 0U9h

Prol3 a stirre 'ution o I oa oun mml) in
dry DVF (stirned jt rowercmmmdfg@lundetnymgmﬁsd&@ahwhqcuémé ILQ”Sé@wn oyplsted

L 3 9t oy oel 6e A0 R brhy Sl e sofEy BB Eecifisait ig ed &t room

terrper ature rogen unt i e starti ng
subsequent ﬂash chromatography using 30:1 and 20:1 CH,Cl,-MeOH as eluant provided Pro3

(18 mg, 61%).

O

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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material had reacted). The reaction m xture was concentrated under reduced
pressure and then 30 purified by flash chromatography to give the target
nol ecul e WO 04098266 yi el d. Preparati on of Prol The conpoun@€TafSor/nioss
reaction are shown in Figure 16B. To a stirred solution of 5-

i odoacet am dof | uorescein (conpound 4) (24 ng, 0.047 mmol) in dry DMF (2 nl)

wer e added, . t et hyl-am 57 . - Per capt opr.opioni c acid
(5L, 0. st e AR R pobe ks el TR AR, ¢, O
was sti rr 8dmatal ofibnsoltvenpadertredueed wessdre BndsubFg@nf A8h Shrdon@dg @GRy WCGH: H20)

i ndi cat ed | ction. Subsequently, N hydroxysuccinimde (9
ng, O. 0780%2@?-%&5&% foﬁ%eg?g?sczg? Zg(’ “carbodiimde (18 ng, 0.087 nmol) were
added. The reaction m xture was stirred at roomtenperature under nitrogen
for 19 al Xh&&%gi(}qva TLC showed conpl ete 5 di sappearance of the starting
mat eri afl . he sol vent under reduced pressure and subsequent

fl ash chr @hatongoapk pf thsiregti@bard stema id BiglireTHRCl 2- MeOH as el uant af f or ded
Prol (23 ng, 83% . Preparation of Pro3 10 The conpounds of this reaction
are shown in Figure 16C. To a stirred solution of 6-

i odoacet aSyahdsiswbeamgoend?® (conpound 5) (26 ng, 0.050 mml) in dry DMF (2 i)
were added triethylam ne . L. 0.057 nmol d 3-mercapiopropionke acid (5
10, 057 mrol ) To ARl ErmR e 8P e LIRS PR O et
1.5 h. 10L&ided AryDNIF GHAT) &rdNeDideinid@ily] iodoekietadst (62 mgohp4et Aciteandolttine r eacti on.

Subsequent | N- SUEEI R 1 . .09 1) .1 n .

1, 3-di cyl (r:egﬁléegfpéggﬁggﬁg%? "negé (%6%1%%.“8%%6%?@6%33 pgarglé%.ogtﬁﬁgta?gﬁct i on
m xture wasterigti rred at roomtenperature under nitrogen for 19 h at which
L oroneyE TR i S RPREL RS wh BB Bt BEL et
using 30: indheherdBbtdprépitifit ZidMBOHPBSO. BI4uBMb]). PTIRbsUBbhg RiiiTre Wak Stirfed forIR) . 20
G el NGy el S e b BB Bl LG 100
%—_ § br ormrreg;nggl)zﬂzmﬁ_ 2 iﬁﬁﬁhﬁm(gé?imﬁlﬁftﬁﬁgﬁz)i% (Scéiﬁpdiiﬁd 99(423% 6I%). )The ktfuctliryt DVF (5

were added triet am n , a - mer capt opr opi oni ¢

acid (10 E?S‘@mi‘fé”aﬁf?ﬁﬁ? 9“%§S}S£WM§&W%%OV@5 stirred at room
tenperature for 2 days. TLC (40:9:1 CH2Cl12- MeOH H20) i ndicated conpletion

of the reactjon. .The reaction solution was evaporated under reduced
pressure. W@Mﬂash chr omat ogr aphy enpl oyi ng 30:1 and 25:1 30

CH2Cl 220£0H as Tehumidd spludivi eRdmptiend, 9922 Rig R4 mbD aNge WMIF @) ml)APeréBide®6%) .
N-hydroxysuccinimide (9 mg, 0.078 mmol) and 1,3-dicylcohexylcarbodiimide (16 mg, 0.078

mmol). 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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Synthesis of Pro5 To a solution of the acid (conpound 7) (27 ng, 0.060
nmml) in dry DM (2 nL) were added N hydroxysuccinimde (11 ng, 0.096
nmol ) andw,03/02H36¢/1 cohexyl car bodii mide (20 nmg, 35 0.097 mweBIYSo2/Tdoes
reaction mxture was stirred at roomtenperature under nitrogen for 2 days
at 68 WD 02/095356 PCT/ US02/16098 which time TLC (9:1 CH2Cl 2- MeOH) showed
conpl ete di sappearance of the starting nmaterial. Renpoval of the sol vent
under reduced pressure and subsequenti‘fél“lg-’sqi—éhronat ography with 30:1
CH2C12- MeOH af f or ded Pr 0S e(124 Reportef 3%y & Prteipamalysion of Prol4 The
corrpounds 0 _ ] , d§‘ nt hesi s of conpound
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stirred foReBOKLY }Tsluﬁg?f&ggﬁoleéf’fol?lﬂ@ Iggg\?%?ﬁm{?%g‘? ]d{fé‘z ‘ﬂg% W% ol | owed
by flash ¢rhsodssat a@lcamby NHS it vedd 7uxant 103 rhg %ﬁmemﬁlwaaaxsaﬂmmsgmve t he

O-thioacid (co 41 .. 629 The str tur t was made
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il? Ih ug i1en t@éeﬂcefa iﬁopmmf BMIQa21d B@ded b Qﬂpm@{@mslanwmm ivalk 2o thik pminedextradlded
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(167 o Goben Sl ot b aad breprag @ oo e i He oAl ApES
t enper at UDRIFUBRIEHn, MetniiR@E Was @Ept ab@mtghﬂ@hhe stlrrTrlfgemﬂ aaa;t fren th Iight)r Ehanas
concentrat ed.under reduced. res re an resid r%ftj@%g%gft' ash

chr ormat ogPaPHyE s iakygrd pisin Eimf HEDE- PR waslic Bo14 (18
My, 70%) . ThSmenybrireas Smibrsdarind BeakBr @Rﬁmn@r 2023f waedvie s@8nd Ehesyarirhesi s

schenes for duci n este of el ectro oret c ta ProZO
Pr 022, Par ‘I‘-&S% g?ﬁ% eﬂ’a{:s]al?rnéeénbi%“e I’E’a 631 B %g?telsovleg}ug%}ﬂ&sv?m §f the
reagent adtigringina tkb@lihg ab@y fohitierighgr Thanhy enhitionmal lyophiliZed aad the Boghifizedceed

simlarly as the reactions descri.bed above. 69 WO 02/095356 PCT/ US02/ 16098
Exanpl e @oév%ﬁ’asﬁ@bcg&fgfagﬂ?égfg?;’r“gﬁ otein Anal

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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A. Labeling of am nodextran (MWN500,000) with an a-tag noiety and biotin
Am nodextran was used as a nodel for denonstrating a-tag reporter rel ease
in rel at iweoo93356 a hi gh nol ecul ar wei ght nol ecul e, whi chrarasiyenyes as a
nodel for proteins. The nunber of am no groups for 10 ng am nodextran was
cal cul ated as 2x10-8 noles. For a ratio of 1:4 biotin to e-tag noiety, the

nunber of _.nol Lot | S ester..enpl pyed s 1.85x10:6, and the nunber
of nol es Bligurﬁg?‘%ﬁﬁ? gg%garg tcé)]rw%%ft‘ygﬁﬁo‘?v@g@&nsf Orrlrtﬁo S?d am nodextran was
di ssol vedinjeatid/separativh. Thd ePap&BFortuohii@ incorhOrary awévaBorationcoxtrod chilBelést er and

23.7 ng o MCS .wer i ssol ved. .10 t ogether i.n ni_of and .added in 50 L
portions QPE%I ‘Wﬁ%aq%r?t%émgﬁeg) yigh W‘?ée‘g lsg'gla%txbfl ]Féz;rr{ 5L rﬁ%ﬁml fhlaléletlefcj was
stirring addhdksepiritipnaontyolfed camplérecil 4 htim dAdveer) ih lte rhiddia bof theleaporationof t he

the 1§ ght jorhnmel e Rl iten R b et Senk Rl TR O

nmol ecul ar ofwké ghiplecwdltiobily 0f2 Q) aktDife WabrheosTahe chilne] rbersath e midde sampbr sed in a

beaker containjn water while sfirring. ,The ter. was changed
four ti msg’eﬁﬁ aho“g“ﬁ“#'n%eﬁ?&?n%p?ﬁ@%ﬁ%@r% eﬁg‘échﬂéﬁie\é?% H?Jﬁcélo{}vﬁ?]agr over ni ght
(whi |l e  stdpaimiiohgcanRidts e apinjegtiaivaigrotiiantiol 5 laad 4 sepintifion rhicerhdvhnd mterkettony was

| yophilized .and the Lyophil.i zed er s used fqr ezt i.ety |abeling.
o’ “React | BB berh b dhrparor Be D e ah st dicer BRI Bl i ety
SAMBA. 1®0sepasiMia channel and one end or the injection channel connect with buffer reservoirs 8, while
[5-(((2-(and-3)-S-acet yl.nercapt o).succinayl Jam pno)fl uorescej s _enpl oyed
RS R i A e e A e A
For this ptil poSie dhamhelsmme dibloSedIy 18mimuing 8 il {MBHOLtD thed RbCENYS A detretoed Wi t h

am nodext ran .wer issplved.in |01, of ..water...1. of SAMSA (1.2x10"6
ol ooy wels PaPEEH o Ronk 6 s o e kR ok B oSttt

t enper at ubefe 20 ¥ HERES| pHI7.4 dnd 08C6 PEQ), BOnIodf thdrassiyhmiaturgwanndded tdthen, t he
excess,.25 of . Na s neutralized. b he.addition qf L of. 6 . and
The oty sPini BT R stk s e o I Tl P lon g fpng Mo o
phosphat ethe bhifferese20Ds aslhdigatedin GjgureTliB. db¢ sangplecwhs tipANEArgal asts showmins added
to the 10Ff‘urseq|[75ti on of the | abel ed am nodextran and incubated for 1 h.
The e-tag DI e y-1 abel ed am nodextran was purified with gel filtration

usi ng SephadexFigure23 shioneths tleatiophaohnmuof phiifd ldwiedlaemnoderten wih kett ed. 30 C.
The rel ease, of e-tag.porier om l.abe 1 hodextyan of

streptavi ?[HQ £ R pzl% eg(slséaré? {iadiﬁé)? Ok)tglgagcmzs ngzﬁéyeﬁg3lg%lxcleﬂr%éhezﬁ%}%aes%o{:tg? efully
i n th2o deddg réporthr from fhepurinddexthn lusibetiedet arygeo gexdicedby phatosensitidoated then t he
dark for 15.m.n. n the. solution.was 1rradi L 6 nm The
rel ease of" lr%}éone%t;gggn?'egg? nemren\f\l/égsonglfg\éf?ns' rsleé’ﬁragign @?egééﬁlé?%lgﬁfgﬁﬁﬁgb%;&r dT™
devi ce (ACLEAREMBIvoBge eofezsrativiuas tdescnbediiefigw€AY; asgry nsiktuwrhaid 39 pgl WO

02/ 095356 PCT/ USO 6098 Figure 17A .th abhCa 1 consi f two
artey e sisiraRbaa s e ng i€ B 3l S0 hrERRR RO Pibhm
control i fitarapds a5EW lamip.cXa flofal the additiontof the phdtesensgtizePbeads 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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(450 mw de and 50 m deep) with two repl eni shnent buffer reservoirs 3 (2
nun in dianeter) and the evaporation-controlled sanple well 4 (1 mm

di anmet er )wpre2iodsséri ddl e of the evaporation 5 control chanmelr/usatiesos®l ume of
t he repl eni shnent buffer reservoirs are 4.7 L while the volune of the
sample well is only 1.2 AL, and the volune of the channel 2 beneath the

m ddl e Saﬁpkgu%e l Assa'y%n I%%as dﬂxjted prfamﬁlea(f gﬂpnrﬁ) ﬁsrntl 5)2;0 Jlb%m%ér Q‘E{Va‘l ce,

whi ch is use I njecti on an separ at1on, COI’]SI sts of ani nj ection

m cr ochanrﬁ@IWBarmnd a separation mcr ochannel 6, intersecting at a junction
7 and haVI ng gl n%%é Ide 10%8 gfmejcnzghgga d&u’\%f}gl‘ ?9 rei@ageo?g-t%gﬁ %(Q‘tﬁ%rlg Ctl he 10
separatl on chanfiel “and o e I nj'ectr on chann onnec buf fer

reservoi ref ;ﬂiptovdmsﬁlear bealdeomnmmldn eRdsubst wcrh ebteinpdesingarCE hab®ed. co n n e ct s

directl o t.h vapor. at i for §§Eﬁ T S are
encl ose% %f ef‘a%‘tﬁ‘é’t" ?&r)]ﬁons ?pﬁr%gé i\ﬁi X%k E‘?O EEE%&H& ékg ods"d PPE? s

posi t i onecbnfigumtions amvsmbed fon BgiredY; asédytmixtufd WisiimgglidtérefoCEm2n th&&QbmdSld@w ce
with separat ffer HEPES, pH 7.4 and 0.5 % PEO, 300 nL of the
assay m x @J‘él%\ﬁﬁ%tblg Eﬂedd’ ‘%%Ympus sanpl e well 4. The sanple was injected
into the m crohdgifieh, thewfifetti of the Cotk¢ntrypiph yf lnGeladahtingiesran@n ettiprefuufet er
reservoirs.as indjcated |n F n .separated as is
shown in THRUVAS 259 Exanpncyy resg}’i%sﬂﬁgo%g&é%gﬂ’ ofbﬁﬁ%}%?‘é%% ST T ed

| abel exd amﬁﬂdﬁxémtraﬁbnwflaheledhﬁinmwdeb(hﬁmfor pbﬂémﬁﬁﬁﬁtrﬁtlohejfphﬁmdﬁmhz}'ﬂ&adﬂjdi tion
of the ph sensiti ads ead. to the.rel ease of reporter
fromthe %#ﬁ%&@f&ﬁféﬂe“ug aﬁdepsolnﬁrgrfléflseé?g’é%ﬁr rﬁﬁ% g " f}%ﬁﬁ‘éf%‘% gll%tl zer upon
t he i rr adiméinoof lalicldd3MintiextEx) Resutdvead obtmdiusingn EE Bze)ﬂalrdatExp&mﬂmnfai er 20 nmv

e o Lyt iSSP VSRS | UL SRS iGE B0 o O ©
and i rradd@tﬁﬂadffmrﬁg’hremmamy BRQira1had29i pdmlcf PhdkGsenninizef bdaﬂ@ndmdmdfa&ﬂ w

ot basts 287 g tobEmfine 680 Bl PR h SR bt ran-usi ng s ngi et oxygen

produced by the photosensitizer wupon irradiation at 680 nm In order to
optimze the irradiation tinme, reactjon mxtures containing

phot osensi ti zer beads were irradiat e Yifferent I engths of tine ranging
froml to 10 min. There i stddReporigtiAskaydodProte@r@aleisi n t he e-tag reporter

rel ease for jrradjation tines |onger. than 1 min. 30 Figure 19 shows the

ef fect of&mmm Tation on e-tag reporter release.
ghfe]c figure s hOWﬁJoHﬁ&rﬁE@@f(ﬁ?ﬁe@ hfbr@f)nmgﬂhbﬁ wed eh@b@%&d‘lﬁﬁfrdﬁ qqﬁ?:dch arolvad ng
ifferent . concentratiops o otos nsi er ads. .The e

concent r at eéiﬁe‘i.’ﬂam}?h’iﬂ?rﬁg Flaemaeties jodhgrnt %é’d%ndtq Steﬁ‘g’dﬁp}gﬂ%clrhq‘?vé’{vggse of e-tag
r epor t er Sattdchiierit bfe-tag hlietiels @i abdt asitherExfaetied nefht ahtibodydi ti ons:

separation buffer 20.0 nM HEPES pH 7.4, and 0.5% PEQ vol t age
configurations as described 71 WO 02/095356 PCT/US02/16098 for Figure 17;
assay m X{AN®iwaScohiufAidh af ©thgholetits 1wiantiaidiee80 nm using 680 10 nmfilter and

a 150% anp.

of the antibody to form a stable amide linkage. This resulted in a random attachment of e-tag

E-tag moieties were synthesized with an NHS ester end that reacted with primary amines

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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Figure 20 depicts a linear calibration curve for the release of e-tag
reporters as a function of photosensitizer bead concentration. Results
wer e obt avoed/oesstilg a CE2 LabCard. 5 Experinental conditi @ea3/ussyp@psat i on
buffer 20.0 mM HEPES pH 7.4, and 0.5% PEQ, voltage configurations as
described for Figure 17; assay mixture was irradiated for 1 mn at 680 nm
using 680 1f E’?bf‘hhﬁ Ay ABE 1R (%.@Qm\é‘g'v@a@&ixéd%ﬂ%éﬂ 108,25t §%0 & bchg Of the
concentration of |abel ed am-nodextran on e-tag reporter release was al so
exani ned, wintokety (14, 6% 34, gl SHownlsiespeatigele 21. As dermonstrated in this
figure, 2 iR Laneh GORRSAHIAh ARy O ARE IR, Allaggdext ran for a given
concentration 0O pﬁo 05ensit1zer béads | eads to nmore efficient e-tag
reporter 5 ellbastghaietitcgliesated attitodpivaspurifigd begiolysie pgamsl GRSEBS {19 mMe anount
of | abel ed I: t ' odSing a CE2 LabCard.

Exper i Rent a%l@@ﬁ@éﬁ%?@@%ﬁ%ﬁ?@ ﬁ’ﬁ?%‘?&%ﬁo@'m\ﬂ HEPES pH 7.4, and 0.5%
PEOQ, voltage configurations as described for Figure 17; assay m xture had
29 g/mM o 0sensi i ) jLradiated 15 for 1 min at 680 nm
usi ng 680&‘%@1%&1"9 B bl B R am.(ﬂeg'Exarrpl e 5 e-tag Reporter Assay
for Protein Ankalthisssondexa@plej afgampistiesoferefitshgjtansidde aneige-tantaiming datties. 20
Two di ffer YeJolg : ' L . i :

appr oach- Tt ag e ey & ARlcHER! o, W EIcBh PUER mekdBold oty
and t h¥ seoticcagppydsatedinitesipesidn ofitht afvndint Thefe molysaggharidesedan be partpdefext r an
that was tr 10 i ) 4 '_ggqn'!c Ofhes-t ag
noi eti es %ﬁ%ﬁ? %’ Eog%ir}gag‘?&eﬁ&egﬁeggmﬁggg%egéﬁv&\e?égﬁégﬁhﬁglggzee W f{%ﬁ/ lg{rlli'e NHS

est er endconjvgeted wathe ddehyile tasigues ofthsoxidivedentibestiestireughthd forapjion of 4 Iphiff a

stabl e anjde s T b i ORRe Bin Sodi

noi et i esn%oaggrmlﬂlléﬁ{ggerlfsﬁg{gﬁgs?a%?ﬁé&%e{i gglil{oaa%bl iﬁ%%ft%lﬁlon W %h tupoto 6 to 12
NHS est ercyenebosihpdidg. nol ecul es per anti body nolecule typically results in
no dec{gase i Nyt Walel? WYAN L9008 E40b 80\ ontNaR e St er
to antlfsgody are po'ggllﬁayer%c%%%%gﬁlﬁ%/#ﬁoi‘&géﬁ{aﬁ%é{égfo% achlvﬁdg’.. 30 E’r ot gcol 1.
Purified Fudf0 ppitatileemivhaswds for emiupigando Aftalr heiptjeswhevsdpt agigneficat 2 ng/ml in
1X PBS (O, : ' 3 : o] VAR NG esh&S th
cont ai ni nla&geyé%ﬁ%@#ggé\%gyoﬁflggpo#grgg%%gﬁw %‘3} Sﬁ%%%aﬁglplr. mam %efert% a
final 35destyarcie noupded thiougiethoweseohydyate on @ Fepottion f thivmtibydy, WD o856
PCT/ US02/ € i | DRy .5 nnol) was mxed with
ei t her 1,éé’gg%{é%ghégghﬁlmgndg)-gtsg%‘g%looilﬁgty %4?3%%’,1&'340, and 680 nnol s
respec2Qvely). 4. The solution was allowed to react for 2 hours onice in
t he dark.

Protocol for conjugation of e-tag moieties to amino-dextran

1. Amino-dextran (500,000 mw with 500 amines/mole dextran) was dissolved in 90 % DMTF to

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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5. The e-tag noi ety-conjugated anti body was purified by dialysis against
0.1X PBS (10 mM 5 sodi um phosphate, 15 nM Nadl, pH 7.2) for 20 hours at
4C. (A2) wonpugasé on of e-tag noiety-dextran to anti bodi e®CTIU$02/h038 second
exanple, e-tag noieties were first attached to am ne-containing dextran
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formation of "RUSETYP PRI Thi s || nkage is further stabilized by

reduct i ond.t @ha osiéeatahsbydyavas perifiddriyalipdysis apsing 0d XIRBS (@ 0 aMd baliwhptesphde, 15

The extrenely | Sj f t.he amno-dextran (nol ecul ar wei ght of 500, 000)
cont ai Ml ng %Wéggbﬁhg\?%??rgﬁogsﬁg%ﬁg-gr oups for conjugation to e-tag

noi eties allows for a significant increase in the nunber of e-tag noieties
per anti bgd resulting ip signal _.anplif,] cdati on. Si.nce th[]e. dextran is
coupl ed tF 1 for, conjugation o periodate-oxl _antipody 10 e-tag m S £O Valnm%a%l%(&y, it is

suf ficient!| Wextrsanoved from the antigen-binding site w thout conprising

activity. 2Q P col ..for .conj ugation_o -ta jeti.es.t Lho-dextran 1.
Ani no- dextr %ﬁ “E %égp’fﬁ‘ﬁ]é Oﬁwléﬁryﬁng%ﬂmﬁ?ﬁlﬁ%g‘ﬁ%‘%?lgl %Tméglk?&ryal?l?mﬁggv %g}3§(g%rf1§ed in 90
% DVF t® a of el madapcerbgasddianmoadexRamig Al prds@ncn wH200anMreediun. calbonaidiH I e st er
cont ai ni ng g\gag noi eties were dissolved in DMF (di nethyl formam de) to a
final 25 coricentration between 10 to 20 nnols/|I DWVF. 3. 500 | of

am no- dex2r arhe ¢dD waswllovadd tandactefpr 2ntasirsit rooch tenpdnataietinthe d&®0, 1000, or 2000
nnol e-ta i,ety. 4, The, sol utjaqn wa | d re for u on ice
" the. dark Soutanbpor BiraE o SR sCNGOHES el B iEE R (el tiB020 1]
di al ysi s aganvMshd fllowkXtdigset (G0 nBiutesivt oot tempepdtasphat e, 15 nmM NaCl, pH 7. 2)
for 20 hoyrs.at 4C...6. .Preci.pi.tate . was.l.e d ent I.| i at 14, 000
<0G 1o S iegEuady gt e Ok ALT RIS bl S 4

peri odat e 1.allo®&1 tglkreatt2oB30nminkifes atfrogui teinfpethireant i - human |1 L-4 pol ycl onal

anti body (purchased. from PLer.ce 35 %?‘Z[ﬁ I ] C 10 mM
sodi um pe%i (l;f gtc%nyfg&fed‘ﬁsgﬁslﬁe W\é\%éggg @g{%};f i%%@gﬁO%glg&TESeI%&[ol ution
was al | oned Na€l,rpdat?) o020 I90rsrt 4Gt es at room tenperature in the dark. 3.

Et hyl ene glycol is added to a final concentration of 100 mM and allowed to

incubate for 10 mnutes at roomtenperature. 4. The oxidized anti body was
purifi2e By THe slegsif cdgpakps ddifodedrapodi um phosphat e,

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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515 MM NaCl, pH 7.2) for 2 hours at 4C. Protocol for conjugation of

peri odat e- oxi di zed anti body to e-tag noieties containing am no- dextran 1.
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(made fresﬁe%g% N%%. ﬁé‘s}é a(siggeeg to an%igriléﬁ lcgncentratéi\aon 0 SOE mM and
al | owed t wsperéefterfreacti@Owith single oxygenr Somieeandpatitety iseonjigitetl townr eact ed

al dehydes; i &) b 1dtlo yneDin il RAReLADRE W feand
al lowed t0 reg%tt ?}é@@é}%}’?ﬂ %’?%gpéat r gir% therrlpera ture. ’g nj?ﬁe Oéo(#jeﬁgate was
purified thertdiabiflijesofshesipsla oxysen, D)(lypﬂgn(t@owmté)edipﬂ,mﬁphmwméoe%ﬁe mM Nad ,

PH 7. 2)5 1 920, DO ol GrarBle P05 HELERSEAGT €13 Teporters from

IabeIe e procedure an e enpl oyed were substantially
as di scussed above for the SAMSA e-tag noiety. A total of 8 e-tag

reportersg%ﬁcglﬁeg@am‘g]g? gk é%m?%&okl@ge separation conditions were as
g a

follo nd 36 cm end-to-detection;
separ ati oh Hhﬁlfte"lassannﬁeﬁ(ﬂ(lpEPM d8yeyehiBYA) i mived wiithh 160108 abl) of bigtigr KV:

separ ation W%eﬁe%qg -h@nzﬂ) IW—4 écgmyegal aﬁﬁwdk gpu%hgseg %‘B{Tl%&ge 'czg%lggﬁ number M-

el ect r opher ogram o I gure assays W th anti I es conj ugat ed
to e-t#y noi4diBsnd ll'ub)ftcytplese B4 (heroe) oatslegnesiumbérRe g +-4-awanginglinr ect  or

sandw ch), d veI B’ﬁ’g tog onj ugated e-tag noieties nentioned above,
were carri e(f q{n ch | mmunoassays for Cytokines. A

sandwi ch- Zymneanﬁtumwas:dbyfe&\msprmacdfoeaomututeeﬁilgtzm@nﬁ)@l)amré[he assay allows for

the ,3ual T GRLE00 , 90d SAIANLALLEALI AR BDULEXLAAE BTUIE0R L Chi S

assay, . round
antigen br| ngcmbgedlfoelﬁ minuiEs i tood itexgpetature indbed@6 pI’OXI m ty One of these

tib ' :
00 0/ bbeBotd it KBRSt DDA ARRBRC A SN ot SANARE. L T2
i nkage whiIZIRP azht%:aldsdaddenmwtehfsel(bmmlteeateroola@mpmepmmelne &flt.er reaction

th
phot osencrt | $ECPAGEM iluRRERRE pB0Ub P Robdy SMEHARLER abheBlenran e at ca0nm
Due to the rrecblaymehqdedetdomtubhtadforBomm%atmgnsammtaenemygmk. only when the

two antibpdipg mmm%rﬁg VR irfAa8 R T1900udh O B La R IR Dulcl %@tﬁ%ioh%;,oassay

cl eavabl e 11 nkage 0 ag probe r ot for san
for cy2®ki ndster of680 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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1. 10 gl of assay buffer (0.1X PBS, 40 ng/m BSA) is mxed with 1 | (100
nM of biotin- |abeled anti-human |L-4 nonocl onal anti body (purchased from
Pi erce, caDakogises nunber M 10 450-B) and 1 | of cytoki nePCIA%0E/Rioes ce,

cat al ogue nunber R-1L-4-5) ranging in concentration from0O to 500 nM 2
The reaction was allowed to proceed for 30 m nutes at roomterrper ature.

5 gl of 100 g/ str abel ed itiz d and
the mixture way ¥ VHGHSACS 83?@?“%0 lﬂll"sn‘ﬂpleos At %P%%er% gor%)era fra\é\@:jfﬁlgggdark
15 4. To arnarmxsgmwﬁhdsnﬁm En&mmirﬁmam | THeSesfts 4rb @epfetédig FuedBoS AWI t h
streptavidin, 5 Mbio was_ added and incubate

m nut es &t Fl%}{ﬁdt%é?rfﬁvﬁ FlétO]i“HeS'Rﬁe“ dbfiIL-8 TNFoy ar@rIFhTmbW%Walﬁ ?“tﬁ ﬁ | L- 4

pol ycl onales &g bieliRi¥ieE ANYipgat £dA hitRRxalishg et &ackifs (@, I, gy mwes added
and incubated for 30 m nutes at roomtenperature in the dark. 6. The

reacti on Tk @né KM weheondigtedzail fesesultspre dapictedsn Kiguge 3250 watt | anp source
with a optical 20 filter of 680 DF + 20 nm 7. 1 | of ROX T8 standard,

1: 20 (fro@g@m_ﬁ@m)rsfowgahen added and rel eased e tags Were

separated by capi el ectro resi.s either. on 310 plastlc
abard (ACLARR GRS TRE. iR R U ke o R henr
condi t i ongg plobésNThe eltpasetts Baxteagmglep@dygﬁrlsblt&mnléﬂe&ﬂz&cmm@vsalﬁa réledsb ofthke 50 m

capjllary, 47 cm | ong an cm end- ction; uf f er,
e 6 11 n-Beirgr g Lreainn 35 R ugel 107 ivosy b sgied et o 1
for IL-4 jettiut biodues bigler sxpgintvétfen Rradiafedat 680nsh @R td the Falzgmelg slth.haIfhée above
procedure s .repeated for var ous cyt varil ous e-t.a ieties as
30 foll ov\%&ﬁﬁ Sﬁ‘??@g\%%gegﬁ? Sk a%%tog E’ﬂ?g %?558% Wﬁ&“ ¢ eﬁ}é%sul ts are
depi ct ed éléhvE’d»lgliﬁlagQ&.releisEMem&elﬁ)ﬁuctF'@ﬂretBb ng e-tag noiety Pro 8 and the
results are depicted in Figure 26. TNFa was studied using e-tag noiety Pro

7 and 1§1eplg§,§&lfg§d1§5ﬁngglggéggﬂogmngﬁg@_je 27. |L- 10 vvas studi ed wusing e-tag
noi ety Pro ts are depicted in Fig L-8 was studied
usi ng e-t &gl0 Mé%syyll“’rff?r@ BhEBS H'Q%‘Lﬁ%@%ﬁ"@‘eéé‘b‘ihét%&lqoﬂl\@loé\?}P‘é“ 29. 75 WO

02/ 095356 F’@ZE/ 1d20R4-2aARG! lafléod}mdp‘ 1t B arhid) Mbkle@Aith ¥4 §-Rgot her
cyt oki nes as feol | ows: IL-g “an . - arg%dGctl L-8, grﬁ? 4 gnd TNFa, gand

IL-4 and | leetsrr?@gmésrmmgen%@né@m%é@ow Figure 30. A multiplexed assay
for five gytiikkasn thé—alﬂ)wedi{o@act fo¥3@nun-ﬁwgﬁt rodMGerhfetlrevas carried out and

the results are depicted in Flagure 31. A nultiplexed assay for six
cyt oki Hes3.(§ 1lof, 109 pe/enl sirqptayidin-labeel phowsepritizer bagrs Wernadiled e theamuyeted and

the resul S il fudPR 65 fiid aFogidnARuud ke B ect | munoassays for 1G In

a direct i munoassay, G antigen was conjugated with e-tag noi eties to
forme- té&gTisriotstion niiere gias tgn sradisted {0 sccaisingndSe wat Japmpesqucasith @ | i nkage,
whi ch al | owg, 1ihe ri&! 2 88EDPL Jolh.

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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10 e-tag reporter after reaction with singlet oxygen. The antibody is
conjugated to a photosensitizer dye that produces singlet oxygen when

i rradi at eatoar/ogB88m Due to the relatively short half-1if@ecTafSovb®isi ngl et
oxygen, only when the two anti bodi es bind does the singlet oxygen cl eave
the cleavable |inkage to release an e-tag reporter (Figure 33). 15

Pr ot ocol ﬁ&%ﬁnﬁ’na% tard azméa%saa%afy&ra KoY alwg(ﬁ vlmet}gf élmga‘mm%meuf fer (0.1X
PBS, 40|¥¥ I's mxed (100 nM biotin- |abeled

ant i - humahepias aamwa@welamdsmjlls %cf vrmmme mgzzasmt@mﬁoghgm%nnab@mw ofi th an
e-tag mhﬁ&ﬁ’nﬂaﬁ&%‘oﬂg sl ?lecb‘?ﬂfﬁ%w Hshifed Jn@'?ﬂt&&g%e%aﬂbﬂes gﬁ’?ahfﬁﬁ(:t ron
was all owed to react m nutes at room temnperature. of 100
gg/ m st r eysntsy iTh¢ wsultabéﬂhedetm@%nr§|rqadli)elrea4)@ald§nlvlerr@mﬁdu%g and the mxture
was ingu 18rd e LG &, affer The
Foacti o SEyErgSlsct hll A el SRR Gt e L% B8 et 2

source W Elqlﬂlfaon of themmnle fnd I’@@enf@fmm peformed Qnd‘?mheSOH‘ﬂPl gf a dfta IRMSSVBW%h andar d
is then agd (ﬁﬁ gqugk ag reporters are separated by capillary 25
electrophore5|s elt 10 or ACLARA plastic LabCard. The results of
vari ous concent’\vllamble\;ﬁ@omfanmmmam@@t@meclﬁs;ﬁnmwusppcmcgfmnear@hﬁrem cal i bration
curve is UG8 S5t iothiblal bOHENLASRSa LA ASBibARnRRRMI tS herein
that the gﬁ@#@%ﬁgb%ggnfgonslprovégg 6bgel ° ' %ﬁﬂbregarlng

conposi® i ewesifically aud mdividueily mdmfe@(@d)edw@mﬁeﬁéb’lﬁef%n@nd met hods for
performng mulyihgl ﬁm%%@g&gg AVaRbh H&%e%de@&bé&'ﬁx"bo&@ﬁ&%b%h%%f The met hods
provi de for honbgeneous het er ogeneous prot ocol s, proteins, as
exenpl ar y ilystrasion end expuipls éor pyfposssepelanit of undersiandingit Wil foe gspd asprieapparertdon t he
above 1 esyqtSoftofifary i AU £Ch Hgﬂtvcﬁ Rl t9&'3h19§scb\f'tﬂ§§w@}ﬁon fnt @é?tﬁlﬂrcﬁatnges

efficient and sensitive process, as conpositions for use’in the
process, tef mpfbﬁefa@mﬁrmylb@lnwﬂeﬂ@tﬁqw@@m @nwnglﬁ@nphedp@é of ssopgradihiede for great
erX|bqgl%yeh%dgﬂﬁmganner in which 76 WO 02/095356 PCT/ US02/ 16098
deternlnatlons are carried out and maybe applied to a wi de variety of
situations involving haptens, antigens, nucleic acids, cells, etc., where
one may sinultaneously performa nunber of deterninations on a single or
plurality of sanples and interrogate the sanples for a plurality of

events. The results of the determnation are readily read in a sinple
manner using 5 el ectrophoresis or nmass spectronetry. Systens are provided
where the entire process, after addition of the sanple and reagents, maybe
performed under the control of a data processor with the results
automatically recorded. Al publications and patent applications cited in
this specification are herein incorporated by reference as if each

i ndi vi dual publication or patent application were 10 specifically and
individually indicated to be incorporated by reference.
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Al t hough the foregoing invention has been described in sone detail by way
of illustration and exanple for purposes of clarity of understanding, it
wi |l be rwadelgs3spparent to those of ordinary skill in tireTarsp2/16098 i ght of
the teachings of this invention that certain changes and. nodifications
may be made thereto without departing fromthe spirit or scope of the 15
appended whah's 1 AfnpB 192/ 095356 PCT/ US02/ 16098 WHAT IS CLAIMED IS 1. A
met hod fOr_%Ft_E‘r‘m‘ng_rhe presence or absence of one or nore target

pol ypeptides in a sanple suspected of containing the target polypeptides,
the et hod compr S Dfhetnd fo Scisihiffisy L pREAKL Bl FLASGRREGIL C T eagent
and one or nore el ectrophoretic pro eg, the class- specific reagent having
a cl eavagebbeutides mg sawple syspdstediofepniainied the targey polyneptidesritheymethnd camprising

bi ndi ng agent . specific for a post-translational nodification on the one or
nore target ﬁ’ol ypeptides, and the one or nore el ectrophoretic probes each
havi ng a bi ndimgyiding etlyssspeificfreagent 20d éngror smoreglegerophotstiy propes, the clasid one or
nore el ec ' 1 : : i nkage;
Tixing ¢ RE SRSt bl ek B R B AR AR ERA R Fpf RN S

el ect r opronding agegspisefss forsa poki-translaticnblemedifisstorsgrethé dricor meregarget and t he one or
nore ele j i . tides
R R D L R
pr obeslOi sfow tatgetpalypeptideizad eriewe moreshdcrpnbpretif tags edck abiaglpd thaneia by mgfleavgblet y so
that one gy . nore electrophoretic tags are released; electrophoretically
separating thé rel eased el ectrophoretic tags; and determ ning the presence
or absence of mixingdlrresamplenthe dassapegific repseyipmgithecias obyaere gleefrppheretic pplesence or
absence of . g hehRRSHdink g&ﬁ mea'tﬂf Gitel o nloABSectrofhofetic p@)ﬁel id 19 theQne 61 @l M 1

wherein saird one or nore ta gt polypeptides is a plurality of target
pol ypept i mers tar@:t pdijeptidas kit dastonarlmvablatiekees of thawns oemerpelpgeonhattiei ng

ol ety4l S, an\ﬁﬁ?s%miﬂ %@Etgécﬂ@épro)géjt? bPAYER ReBNaR Hein¥ofe P RARIL 8Re orfnord N€ MET hOd
of claim'3 wherei n said sensitizer I1s a photosensitizer, said cleavable

| i nkage idecanphoxitid ek ensréleasid e | i nkage, and said said active species is

Super oxi de. ant SR oy ARG R e RGP S e S T met hod of
cl ai m 4 wher ei detesmininghe Bresencs peahsense o5ths jopgyir enoroiriggiaielypeptidphimsedaniibt] of
claim 5 V\(ﬁ}gsreﬁée%rﬁﬁsjegcel%ifﬂlgE@&sﬂ%%&oﬂgreﬁ@ita‘gs.cl ass-specific reagent ‘
20
2. The method of claim 1 wherein said 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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35 is selected fromthe group consisting of antibodies, protein receptors,

| i gands of protein 78 WD 02/ 095356 PCT/ US02/ 16098 receptors, lectins,

bi ot i n- cowDaRnPI3ge noi et i es, boronic aci d-cont ai ni ng noi et PET/USAPI@PET S,
enzynme substrates, enzyne cofactors, and enzyne subunits, and wherein said
bi nding noiety of said electrophoreti c pr obe i S an anti body or an anti body
bi ndi ng co id

post - trarfg(i tf)fsot?&tfnsT%%It?rﬁo@ﬁnnéﬁ"}n?lgwg eqoéoé’fc aﬁld'cfo%ltg%lqg mouglre(‘q')’l'j1 “8&si sting of
phosphor )eh@&mmbsugtey,camsyheedofamxs andbnzyhesmlbmnt,s aad mhyﬂemtsmd Ib;ndmgyﬂcnﬁty ofn,

et hyl ati o | at.ion, 1so0 nyl ation U|t|nt|on . The net hod
of claim %Ia tir(%hﬂre ‘éprt?b?ﬂsﬁ?lgﬁ‘tﬁ’f’%y %fantaﬁt?bo blﬁ}g]flgﬁonﬁqosgi $is | n the 10
range of from2 to 100. 9. The nethod of claim8 wherein said pI urality of
t ar get poI ype |de t t hod of
claims wher eﬁ’l sai eﬁ’ﬁ%kf (Slé’gel%]inl fl ‘ﬁ’g‘?relflgalég?sg]g?lgga%??a H’iog{'ﬁggﬁo%s SSEC% nsi sting
of por phyfrinithe g balsiaypa prhﬁéphorhhhmg glyadisgldtlde tHbvsgiativg Sced))flatmn fdcyloti@scei n
dye, hal oge e rivative e dye, and naphthal ocyani nes.

11. The rFEet%W(]ﬁ‘OBﬁlp&‘f P’?nls\?p{ﬁﬂil?té(inr‘img51?18‘11@‘?%18 Vabl e |inkage conprises an

olefin, a 20 thioether, a selenoether, a thiazole, an oxazole, or an

|mdazole 12., The d .of. claim5 wherejn.said elect tro hor.eti.c probe is
defined by thé" folf%\ﬁleﬁla)dfoéfmg n}lefelflﬁalg}’bal%t&ﬂ%ert IS RES i ng

noi et y10s paegefof frofn@rio d0@.ar get pol ypeptide, L is an oxi datl on- I ab| | e |inkage,
E is an electrophoretic tag, and k is an integer greater than or equal to
1. 13. The nmethod of claim 12 wherein L is selected fromthe group

consi sting of 9. oI efTHmeﬂhddiocﬁe]rahes whersials&id pltdhity of tarpdtipalypdptides iomadlrol es, and
i m dazol es. 9 gg met hod of claim 13 wherein E is a fluorescent,

wat er - sol 8 8? 2P e compound having a mol ecul ar wei ght in the range of
from about 150 to 2500 daI tons. 15. The nmethod of claim 13 wherein E has

the fo (M D, uor escent
mobi 11 8y rodi 11 ng r%%u“é?th" [ fsfind Svheded BE‘p‘%Sr?n%trlze’élﬁg%le"t%ﬁ\%hﬁ%4/"355356
PCT/ US02/ bo&idiag ofipdrplgyuting, phmuiocbgnmps, ha:logbﬁﬁechdamm\m hfﬁfﬂliot'ﬁawlﬂ’l@b@l’ ogen

sel ected f om onsisti ng ni trogen,
phosphor L}E“ &e% "*g"a%éf Sso(gl frﬁod?I erﬁndl?’?ghguqacya a| m 12 wherein said

el ectrophoretic tag, E, is deflned by the 5 forrrul a:

11. The method of claim 5 wherein said cleavable linkage comprises 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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A-MD wherein: Ais -C(=OR where Ris aliphatic, aromatic, alicyclic or
het erocyclic having from1l to 8 carbon atons and O to 4 heteroatons
sel ect ed Wo®Ri093386 gr oup consisting of 0, S. and N, -CH2 1@CT(Gs®/1ddbs CHO,
-S02H;, -CH2-C(=O)O-CHO -C(=O NH(CH2) -NH-C(=0 C(=0O -(C6H5), where nis
in the range of from2 to 12; Dis a fluorescent dye; and Mis a bond or an
organi c nnlecule,havin%»up to 100_atons otQ&r tan H%drogen,sele ted from
the gr oupgtUesisinavingyp tx 100 atomspiheplsryniirossy selestrd o EOROFQESINE S o, and
sul fur, Wathn tReehPniRbY] SRspHBAE, HohR, dnatsalifurnol ecul ar wei ght of E be within
the range of from about 150 to about 5000 daltons. 17. The nmethod of claim
16 wherein Dis a fluorescein dye. 20 18. A kit for detecting the presence
or absence of & pl uriRlohdibodf chil SekhddGh YAREEEdu@EBoreticRagd ESid dbtined by e Ki t
conprising: a class-specific reagent having a cl eavage-i nduci ng noi ety and
a first Hg 1%9 agent specific for a post-translational nodification on
the one or nore target pol ypeptides; aagdpone or nore el ectrophoretic probes
each having a binding noiety specific for a target 25 polypeptide and one
of nore eV¥&&%ophoretic tags attached by a cleavabl e linkage. 19. The kit
of claim 18 wheietn-GRl ¢hét RAYAPEaticNFHahtRIalEDEIRLOf hétsrodycREBAvaHERSA | tozer  and
said cleavable linkage is an oxidation-labile |inkage. 30 20, The kit of
cl ai m 19 SAFeR atops aad @tor4 hetsrogiomyselsefedifjer thei sEowpeseriiytag of P oh P -GHeup
consi sfg Ng=0)-NAPEHDO RO, X, Y=0LAD); LEEONHRCE)ENA-CEOFNE0)-EC:H;), gands  of
protein receptors | ect ns, biotin-containing noieties, boronic
acid-cont%ﬁ?ﬁ%ﬁ1%%P§¥%ngﬁ%$?§h%¥s, enzyne substrates, enzyne cofactors,
and enzynme subuiiyd SuorddbenV)eD#{d095356 PCT/ US02/ 16098 21. The kit of claim:
20 wherein said binding noieties of sajid one or nore eIec%nﬁﬁgorqtic pr obes
are antibody DYt Ppdoprper&s BRCuohaVIngg tq | 40 aiimsqther fan By GpReR &7'F'<ai d one
or nore ef@gthe lcBtkslisEin @b ARoN, W Peed, nifodeh Whatphbits, bardn[hdis@lfgewie thé rom 2 to
50. 23. The kit of claim 22 whereln each.different. electrophoreti robe is
speci f 1% wwshatdhapaF BReS T t?}?ﬁ%@m e rangpoLsiom aut 100 BeutI0gh m 23
wher ei n ea@bnsof 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, L is said oxidation-labile

17. The method of claim 16 wherein D is a fluorescein dye.

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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| i nkage, E is an el ectrophoretic tag, and k is an integer greater than or
equal to 1. 15 25. A conposition of matter for detecting one or nore target
pol ypept iwe2/093386 conposition conprising a plurality of ecCeaiSoupdies etic
probes defined by the formula: T-(L-E)k wherein: T is a binding noiety
specific for a target polypeptide L is a cleavable linkage, Eis an 20
el ectrophoretic tagf is_an integer greater. than or equal to 1, such
that each diff@drent hpl%tfoftchénﬂbwmravﬁ%@bm Ing POiERER Stig o8¢ ¥iferent E, and
such thatl@aihofeiR brdoiburDhiilialy biafiatn@Riiioal characteristics and/or an
el ectrophoretic nobility that is distinct fromthose of every other E of
the plurality. 25 26 The conposition of claim?25 wherein L is an

oxi dation-| abidse |i1WeAGEr chfth d1 wRrbth 8did be dr ndr&lelbdi@phcdi@rddks £ @M 2 to 500,
and E has a nol ecul ar weight in the range of fronllg to 10,000 dal tons.
27. The cOwpsin the rnge oifrein A{o¥- wher ei n sai d el ectrophoretic probe is
defined by 30 the formula: T-(L- (M D))k wherein T, L, and k are defined
as above; D is a detection noiet and Mis a bond or a water soluble
organi ¢ compouddd cohas ltafislyira P2 hessin sachdliffet slegfraphoraiin probeds werifig g dr ogen,
that are mg@%@q&ggpgggakﬁge group consisting of carbon, oxygen, nitrogen,
phosphorus, boron, and sulfur. 35 81 WO 02/095356 PCT/U802/16098 28. The
conposi tion of claim 27 wherein Dis a fluorescent | abel , a chronobgenic

| 'abel , 1or an ejgect roghendelim baRBlrein 28h of B8A 6QHR Askd él&@oﬂ{or&l@fd%%& wher ei n
Mis a polyner selected fromany one of 5 polyethers, polyesters,

pol ypept i ¢fei8ed by theyosmelenar i des, ~ pol yur et hanes, ~ pol yani des, '

pol ysul f onam des, pol ysul f oxi des, potxphgsphonates and bl ock copol yners

t hereof. 30. The conposition of claim29 Wherein Dis a fluorescein. 10 31.
The conpo¥hesitn! dysaid) DARETOO PSS T trepIGLP RS s 544 GHPETTRIE 1 o t he

group Coﬁ}ﬁchg;et ERgarQfiedao mc@agca{dmm ﬁntegér?ﬁ&@r fhan Br eqaido 1.

6- car boxy- 4, dlchlorof uor escei n, I met hoxy- 5- and

6- carbB&y 4, 7-di chl or of | uor escei n, 2' -di met hoxy-4',5" -di chl oro-5- and 6-
car boxyf | uor esgei n, AZom omtwnrmhia@efyﬂese&mg%@m ﬁél@'ta'i_)get%l eptldes the

6- car boxy-4, 7- dlchlorof uor escei n 2' - di benzo-

6- car boxyeomPesIPLIOMEKiSng aa}u&%?fﬁiemi@phzﬂeuvpmhes dgf H@&Zéheion@lla d| chloro-5 15
and 6-carboxy-4, 7- dlchlorofluorescelm{Lag 7 dlchloro 5- and

6- car boxy-4, 7- dlchlorofluoresceln and %é% 1& - and
6- car boxy¥beErein:i isn prding meieseeqific fo%aztarg?ﬁéﬂﬁﬁi’%s]i' {siagyFa Ry E ¥ afher ei n

L is sgi eqt@dpor@ididd) endif RUWR irft¥BSdrSdidr Mhn@F 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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ol efins, thioethers, selenoethers, thiazoles, oxazoles, and im dazoles. 20
33. The conposition of claim?27 wherein Dis DI -g-D2, wherein one of Dl and
D2 is arwenemngssse ransfer acceptor nol ecul e and t he ot her poff/uSt2/aqe8 D2 i s

an energy transfer donor nolecule, and wherein g is a rigid |linker having
a length selected so that energy transfer t akes pI ace bet ween D1 and D2.

25 34. The conposit hOn Ofo(i\’éono?]cla Thecei D%I'aﬁ O1esc nt‘?abel &8 egicfrom a
group consi stichg of rREEENT Nes, 1 tof §8Crns? an & KAl ogena S°85EYi vat i ves
t her eof . 13, ol fxeclemopleeiidal belof cl ai m 27 wherein T is an anti body bi ndi ng
conposition. 30 36. The conposition of claim35 wherein T is an anti body.
37. The conposition of claim27 wherein Mis nmade by coupling a plurality
of from 2 to 20 ofTHefbempos'immwﬁdlmnsm\eharﬁdeembtyher@leowﬁﬁomrasjmtdqu of

di met h rotecte eth hos m dite,
6- (4- n)é%?@te{*\%’i?yf Py WS?%%M%‘(SE%% d??%%f’?g{w%hag?zp 8005356
PCT/ US02/ph688fonateipdlysuifpideg pblypiokgephes amnl tdockeppolymers thereof.

12- (4- Monomet hoxyt ri tyl am no) dodecyl - (2- cyanoet hyl ) -

(N, N-di i sopropyl)-phosphoram dite,
2- [ 2- (4- Monomexohox yTlel doytipdtionrod elain039yidréiy D-i§ 2 floyrasesiat hyl ) ,
N, N- di i sopropyl ) - phosphoram dite, (S-Trityl-6-nercaptohexyl)-
(2-cyanoet hyl)- (N, N-diisopropyl)-phosphoram dite,
9- 0- Di 1eet hoxyta1i. t yI Ther doﬁ'tpbsjﬂl(ﬁll‘té clginy 8oWherdin sqid Huarysaeio ¢t dalebtpd frém the group
(N, N-diisopr. I ';{});Fis : o
3(4, 4' Di rﬁ?ﬁﬂ%&ét - %—{% %gl.i?fesciemr f Z'mg )??fﬁrbg%qhél )dlc(hlk(frﬁluorescem 2'7
dl i sopr Opyﬁlét]w)@ifli}&pﬂlé-rcanbbw-ll @-dichlorofluorescein, 2',7'-dimethoxy-4',5'-dichloro-5- and 6-

0X X 2+
(N N- dl i s 8b Ipé%fi e]syeblﬁ g sh %oxgﬂ 3 dlCE (bS and%(carbox 519% ctﬂ%r(}ﬂuorescem
Di net hoxyt' 2;7( &ldﬂ&m&eﬁ@ﬂém@oyxav dibh[o(@uorescein, 1',2',7',8'-dibenzo-4',5'-dichloro-5-
cyanoe N N diis ) ) e -
12- (4, P$1b8§¥/ t’:7 cf (Hﬂliorg%\ioég Efg 69?70 Plc{d??- g 6-carboxy-4,7-dichlorofluorescein,
cyanoet hydn)i-2(4u51\7-'4thtnaslﬂqimdpynhd)q eqﬁwgﬁﬁ@dﬁordﬂmcmescams- bis-[5-(4,4" 10
di met hoxytrityl oxy) pentyl am do] propyl - 2-[ (2-cyanoet hyl )- (N, N-di i sopropyl)]-
phosphoranm dit e,
1-[5-(4,4" -di niit hox’yherdohmbsitign)q:fehﬁw’hwhdeihlﬂs pedectdd donethogetina@xsistagobny | oxy
.?.?Ptsylzarzn (gc}% pt Ee%ers se{egloeth ?a%(t)lgylo)}azgles an frrlliéa%gfegpyl )1 - phosphoram dite,
di met haxytri tyI oxy) propyl oxymet hyl ] et hyl - [ (2- cyanoet hyl) - (N, N-di i sopropyl ) ]
- phosphor am di CCI nin.d [ W?J
cycl ohexane- I-§c3gr bo?{hl AL € omsl%%(g(’fraﬁm?nﬁwﬁer% Zlgwgqy ”E&F% %%I 0 1parngml))lzdsnate
succi ni m dhyehergy e‘alyslfetrtacmtoemate&le anddled mhemoﬂpl anfl- Iszs an energy transfer donor
mal ei m dophen r at | 0l
ot rophangio pEEKGSh B il FRlGE ikl e RN MRS B P AR U
hydr azi dep1a<38»ctv@h1eDcaqujbﬁl tion of claim27 wherein said plurality of said
el ectri)sohoretic 20 probes is in the range of from5 to 100.

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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39. The conposition of claim38 wherein said plurality of said

el ectrophoretic probes is in the range of from 10 to 30. 25 40. A
conpositiwpoefvssadt er for detecting the presence or absen®eTafS0a14098 get
nol ecule in a sanple, the conmpositon conprising a plurality of

el ectrophoretic tags defined by the formula: A-MD wherein: 30 Ais

-C(=O R, a # (o]0 havi n
from1 t o&\\@ﬁ'dg%ﬂpﬁ B Q#’%%Eoramgmﬁ’alzgwoﬁg eet?%?) %mmoﬁc{(’d?cg 1T 5 %e{hﬁ@" gr oupg
consi st i n@V,8{diishprdpyl)ahosphbram{dife -2- [%(meﬁeﬁb@ﬁlty&ﬁhbethc@ﬁmhﬂ 20 O CHO,

120 D i SoHEu ORORSrery P ay g Baroskime ool T o
bo lng . ;)r afN,Nrdgj sopr pyhphegphbramitiie | 99Q-Dipethoxyldfl-athpisnodiivet, %-E(zayarr:bytliylmg e E o Us
Egr on, @J@@If%’ﬂ’? Wﬁﬁ’s‘i}? am‘%‘.t’ ogelg'sflg{l{nﬁ@ ﬁﬂtglof‘@%g’fp%ﬁldﬂefmng%%&éﬁf Ioof ’

A-M D be Biistropy1f]phosphsrg@idie, 5- OdmnﬁmcmlﬁzﬁﬂmD1dah>gm1bose80[wcmmthbri};. 5 41.
The conpo i.an of a fI a chronogeni c
Fabel " or bt Bfowin Bl L 5O DisefeRat S MY P EG o m 41 whor of 1
Dis a f | exanheggORNN, N-abﬁipropyllppmaphofﬁhﬁduepma@sfi'-mmh@@tmﬁmyt)dodébym&rzei nDis
a fluorescein i,tion of.clai erein Dis D, -g-D2,
wher ei n offé" %e]thyéi(NA_guwr ggﬁ]s Sg‘ﬂ@%‘{}tetfgﬁéﬁéﬁ Azcept or nol ecul e and t he
ot her of ﬂneﬁﬁ@uﬁﬁlmg)paﬂylemelbgyoﬁyr 2{ (8 {cganodibplpN, Nedisoprepyif] @hospimdamaiddae,ei n g
is arigi n VI n ed sQ_ | hat nergy transfer takes

pl ace betg'/g {?4Dﬁmb %Qfg(y nﬁ%ig O i e o1 -V OHYI‘ v%erel n DI and D2
are sel ecpﬁfylémmmopgrl—@qa-cyammystmmgdlmbpnobyl)]a:hbmer,amtdlw,dfreﬁdel i$s(4,4and

hal ogenat erlva |ves t here 0 i on c wherein
D1 o0a T RSl e Rl e B L ey S EER e Blptofeidte

el ect rophmrcahmdyl agss-4 @nalmnﬁdy&nﬁmﬂg@cbhemn@mcﬁbmqlai@@tmcmsmdylrﬁe(z(:orrpos| tion
of cl ai n _each el ectr s urality 25 has a

di sti nﬁn @ﬁé‘?’ ‘él S isémc‘r“":ll s?cehﬁ”oace a?eqs?ccm%%rgcg ristics so that each
el ectr ophmaleﬁmdbpthagrl)bﬁt@fams Na/-ﬂablﬁﬁdoamy@l-peﬂhcmrpmmekte{cpmﬂmbhnnglt iC

separ at | Olrz)'doace tate; and 4-(4-N-maleimidophenyl)butyric acid hydrazide.

38. The composition of claim 27 wherein said plurality of said electrophoretic

20 probes is in the range of from 5 to 100.

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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49. The conposition of claim48 wherein Dis the sane for each

el ectrophoretic tag of said plurality and wherein each el ectrophoretic tag
of said pworialo9isge has a distinct charge-nass 30 rati o soPCRAISIRa®IS

el ectrophoretic tag forns a distinct peak upon el ectrophoretic separation.
50. The conposition of claim40 wherein Mis a polynmer selected from any

one of polyet ester.s ol tldes ol i gos ari
pol yur et hanes, pﬁ%PP ‘H %mgmﬁﬁﬁvgﬂﬂ¥8 ‘ﬁﬁg1mﬁﬁrgyﬁﬁ?§?P gongdﬂmﬂ
pol yphosphen alie@oupazﬂﬁkldﬁhg)ﬁﬁ@aﬂﬁﬁ,oixyg@f Bitrb f&ﬁ[ mﬁphoﬁﬁ BdAn MR dAAIFR o Bbthe

PCT/ US02/ 16098, 5 e co 50 wherein D.i or.escein.
5. The. cORBBRIE Bob TeRaTaR A o it e gPess dom eetsdp b8t om

t he groupsoop@aBesti ng of 5- and 6- carboxyfluoresceln, 5- and

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

6- car boxy-4, 7-di chl orof | uorescein, 2',7'-dinmethoxy-4',5" -dichloro-5- and 6-
car boxyf | uor esgei n, The compoﬂﬁmmmmwh&emdj B hlflasescent 1853 a chromogenic

6- car boxy-4, 7-di c | or flu scein, 2' 7', 8 -di benzo-5- and
6- carboxyhde“@PG WBP@ ﬁ§&§§CEIn ',8'-dibenzo-4',5'-dich|oro-5-
and 6-carboxy-4, 7- dlchlorofluoresceln 2' dichloro 5- and

6- car boxy-4, 7-dj chl gr of | uor.escei 7' -1 chl oro-5- and
6- car boxy- 4, 7- g#chl %?OFE'B?JE E‘lmf.‘gw %Iemﬂ?’éﬁ 8@?"1‘3?3?1’6 ‘or attaching an

el ectrophoretic tag to a blndlng noi ety by a thioether cleavable |inkage,
t he conposition_ defjned by the for a; C- I-S—CH(R4) C(=0) - NH R2- NH- R3
15 wherein R 2% G ﬂ??“oqfﬁfaf%wﬂigre‘%la e di yl; R3 is an anmino
protection group; and R4 is phenyl or electron-donating- substit ut ed
phenyl . 54. The co S|t|on of c ein d anlno fe n group
o B and | 20ma o piRRgon ofti T SheBaiil fiheBipetrige B3 SR, O 1Y
of eIectra@ﬁﬁﬁgﬁkﬁﬂ@hﬁbﬁﬁrﬁ@khﬂsaﬁph¢ahagﬁammmugqﬁmﬂ@h@ye@nﬁawagnattached
thereto_b | e | e Ilnka bl.e of rea th singlet gen; and
257 by Do Brlbee it Bhwrn witmaanined fpimet ef st Se thishey d R I ne
photosensphuﬂﬁmmmﬁDlman@ble inits excited state, of activating oxygen to
its singlet state. 56. The conposition of claim55 wherein said
cl ass-specific reagent conprises one or nore photosensitizer beads. 30 57.
The conpositions.of Thadompbétiovheickiim 48 aiheredTh a0d Divire eel@inat fasengotp zer beads
each havec&s{s 1rl;g's cEf rl?oldgnqnlngsgﬂ gsrc]:gmg;tagg g:ﬂogenated derivatives thereof.
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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58. The conposition of claimb55 wherein said cleavable |inkage contains an
olefin 35 group and one or nore el ectron donating substituents in

conj ugat iwp oaio933scai d ol efin group. 85 WO 02/ 095356 PCT/ UBQZ/UB6D9®98 59. The
conposition of claimb55 wherein said plurality of electrophoretic probes is
defined by the fornula: T-(L-E)k wherein: T is a binding noiety specific
for a target mol ecule, L is a cleavable linkage, Eis an 5 electrophoretic
tag, and k is dn i nT@gf@F‘p@ﬁtE’&t"E? amp{hwhrein s flpggespeing ych t hat each

di fferent T of said plurality is attached to a different E, and such that

each E of theé)zlurallty has optical _characteristics and/or an
el ect r ophor et i ¥ mobl i E{Pesion °if glaigp &t Vihezein s AP FGER isgplegigbirgm GieEPPE of

sai d pl ur@hdititg o - £Q 6-cAHExFRBRSBIN S%d@fcaﬂ)b@ 1y IhiiETusicBeesaR'd -
class-specific reagent specifically binds_ pl osphoryl at ed pol ypeptides. 61.

A conpdsi dethosiimsad SicAgoxy-4, %rjh"]élofoélluﬁréfce’@og y pEpeihge-4' p5dighigrozy and 6-

el ect rOD*'tfafH%kj'f@uoPésé@@ zsmﬁﬁeftﬂoszﬁhwd&%ﬁds 18d tsla@rbb;eyr Ag%cﬁmdms&sdeﬂle and (c)
a cl ass- SpeCI 1 C reagent conp % a cl eavage- i nduci n ol et-%licha\“ ng an

ef f ect i vel'-2)r&xdibanesr>- aH &- Céqb8?§’54§ isglorqttuoregcsyie A2 e r HBF 8l ickiaTay bound

to the ta&ng%tcaﬂﬁky@emlémofﬁiéfebcetm@t7 -dichBred-Q6d 6oRBeES, 7-8icRloRINBoteseei t hi N
said effective proximty The corrp05| tion of claim®6l wherein said

target poi§pehdi 7cré‘3t’1"’i‘é1§°r8 SpH@stCI‘FH?‘W’ Tefhehtigrolhvgesgiier ei n sai d cl ass- specific
reagenty i s specifically bound thereto. 86

53. A composition for attaching an electrophoretic tag to a binding moiety by a

thioether cleavable linkage, the composition defined by the formula:

HOOC-R;-S-CH(R,)-C(=0)-NH-R,-NH-R;
15
wherein R, is C;-Cyy alkyldiyl; R2 is Cs-Cyp alkyldiyl; R is an amino protection group; and R4 is
phenyl or electron-donating-substituted phenyl.

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-EX
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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