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W WD 2004/ 064972 PCT/ US2004/ 001037 CAPTURE
COVPOUNDS, COLLECTI ONS THEREOF AND METHODS FOR
ANALYZI NG THE PR@EOVE AND COVPLEX COVPCSI
RE PLJ CATIONS Priority is clainmed herein
U éﬁg%@@gﬁonal pat ent application no. 5 50%{?@@1@3004/001037
filed January 16, 2003, to Koster at al., entitled
"CAPTURE COMPOUNDS, COLLECTI ONS THERECF AND METHODS
FOR ANALYZI NG THE PROTEQVE AND COVPLEX COMPQOSI TI ONS. ™
For U S. national stage purposes and where
APAPDURRCOMPOUNDE)\GOLEEETHONS THERBOFCANDAMETHODS FOR
IF PCOYMAEYQNGM P_Wﬂmsrmgecaammnu%}{emwemd‘ 1C00s
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bi oNDIEfHe R clbinRBidreRUb LS. bREisiGRIPAEI SpAithtion no.
net hods are- useful for anal yzing the pr '

BRI 28 Jondey SPaAan D v Taraioh. GnUtHL AT URE
: | _ . .
[ CEAFRIANRRIRIL B CTIONES SRR O 2D RIEYABEA FYR
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Vﬂ\ﬂg‘g'e mutation scanning. The revolutjon in genom ¢
OB e @ MRSEA RGN T PPRIGTRER. JBP SbOVS TP GERICED, a
%ﬁbgﬁétforpﬁﬁhéarfz@iaté’d RSRNFby fdisrereaan iicRAgR@y ef fort has

enerated a raw sequence of the 3 billion base
gdELE! of the human genone and reveal ed about 35, 000
genes. Genetic variations anongst different
i ndi viRtodded dsdeinmrandmipnunds ard malopds asing ke apmpounds to
bei ng. st udi ed jn.order to . determne the assocpation
arerely BpE iy Fhabee ohRelt e b B b Pon
t@yniiditrdeldridmeihcadre ussiufifor ehbRelry thehgorioemd.se of
personal i zed nedi ci ne 25 based on a panel of genetic

BARKGRAYAD t ant al i zed the heal thcare community and
rovi [ r [ 4 t f :

P ovi R he hebashO sk dhdie REURBIAR of

rtﬁatalpbaﬁu: engd rp?wmameatmhmfahtm$eydl%dh lotf@netlhe last century
evel opment a variety of .tools. in nolecular, . .
T ST abseR aligh AnE P eriBap AN da HRBR TR HgRutation

Cécaﬂhmg. e .@e_em%ﬁiwgeﬁdrﬁ S s Hvidal rEBsdeRsrs with the tools
di seasé anal ysi s has or
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Hoteanionp, genomic basis for disease. The Human Genome effort has
generated a raw sequence of the 3 billion base pairs of the human genome
and revealed about 35,000 genes. Genetic variations ambngst different
individuals and in and in between populations are being studied in order to
determine the association with the predisposition to disease or the correlation
to drug efficacy and/or side effects. The promise of personélized medicine
based on a panel of genetic markers has tantalized the heaithcare community
and provides an important goal for those focused on providing diagnostic and
treatment options for heatthcare providers and patients.

With the development of a variety of tools in molecular biclogy, such
as nucleic amplification methods, cloning and expression systems and

‘methods, disease anaiysis has been based on a genomics, or boitom up,

approach. This approach presumes that a genetic change or set of changes
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approach. This approach presunes that a genetic change
or set of changes -2- wll have a | ong reaching effect
~on protein function by affecting mMRNA transcription
or protein structure and function. Technol ogi es have
been devel oped to analyze single nucleotide

pol yrnorphisns S ) in an |ndustr|al kale (e.g., f
4aesARRAY and the 5 Nhss‘“RFAy (D system Sequenorn

San 0, and in pooled sanples to stud
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undesstagt! éhe etielogy m‘aﬁk@i@ dratie fperReubD lé\@ﬂ(@' ot ®=ked on
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genedE RGeS IG ARG thlgvaloR Ciporost RSPerR N

effecHilE @I‘udé/wltﬁ%wlditﬁ% siBORifcRld ons by of the association
of an wth a given di sease, drug

@@@T’&éd’tﬂs falleotshort of dhey etlglpblemqieptmlomaﬂne stétegipe

coud 2 52 el o BEPERNGE 1okt & peife PPRRo B3,y

mcludmgfdifoierent:es bedlees nahhabdnd Bitesdd batigtittddtulftioi @&ssi on
ssenger RNA i n conparing. phenotypes or
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oung 5o 80 25,8 GOSN, B e

genosaﬁtréowamcw ey nqzﬁ hﬁ‘ewffatjeot Msitatmim@.ydua!rmnuenons by

of 8RR on, of 86 SNERPSOEA iRl fsHohg. Bhlo et
or otharttarget Ipynehbtypta aaed:axseobfuhemg@ &u%ﬁbrsdﬂiﬁﬁém%ﬂérgets

s AT AL s i

establibe tisd dﬁﬁer@ﬁtiﬂ [HHREI6S pﬁi”fﬁéh’f@ﬁﬁ Jef Faldy c?fn pa {mg

i ndi vi dual E%Ot eins = and how t hese prot el ns
phengivpas QF RopHEtnEw: s4eh pahealtly am disease ctates, af such as

r ¢l udi ng
the a3 etiG8inG Iaerbdin INR LR B 4 SREGCHEOBRnAEL "
Affymetrix,lgc.c Sansa Qtaray@d; LifedmrayBicsraciegy septedSenomics,
InG., Palo Alto, CA). The metabolic aciivities in a cell are not performed by

mRNA but rather by the translated proteins and subsequently

- posttranslationally modified products, such as the alkylated, glycosylated and
- phosphorylated products.

The study of proteomics encompasses the study of individual proteing
and how these proteins function within a biochemical pathway. Proteomics
also includes the study of protein interaciions, including how 1hey form the

'archliemura that constitutes living cells. In many human diseases such as
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PCT/ US2004/ 001037 -3- cancer, Al zheiner's di sease,
diabetes as wel @@hs host responses to inf e,ous

di SEARES /0(45ﬂe el uci dation of the conplex in era%Jw%lzﬁmmm]037
bet ween regulatory proteins, which can cause

di seases, is a critical step to finding effective
treatnent. Oten, SNPs and ot her nucleic acid

mut ati ons occur in genes 5 whose products are such
proteins as (1) growth rel ated ho mones, (2) nenbrane
receptors for gromﬁh hornnnes conponents of the

|to: gtnz | nd;FEfEE ﬁ-nl‘g 1 gﬂ 3’39&% §§ a5 ‘;@ﬁ@u}m}g@? reaponges to infectious

i nact i dissdsms, tis QU@MLMLhQQﬂﬁ@@ﬁn%mcﬁﬁﬁk tﬁ%@érﬂ%qulatam
set of .di sease. nplex protein mxtures

h
;r 2 aré][owé‘?d VYt Gl %ﬁ%r@i‘:@;’ﬁﬁp l@gg;n itigal siep to finding effective
el ect rlfﬂﬂiiﬁlhﬂﬁ' SNtk 5RE WK rlu'ﬂ‘%@aeaﬂﬁ ‘Pﬁtﬁéﬁdﬂ%ﬂo&ﬁr ingenes

i dept i changes in the pattern tructur
or ¥ nt“?éigféﬁet RFoguciy 8F¢ s picdgias as $harewiinebaisd hormones, (2)

di m?n%@ﬁﬁl’al‘%@ec@ﬂ)i‘é&ti?ﬁamwﬂﬂo?m %‘U é}f,g&?ﬂ:@#eﬂ% of the trans-

error-prone nmethod w
cannotn@abemisadgnal ebihveayt amhtlie(ﬂiiwﬂ' binglirgebroteitsnhet 9@3011

is 15 £ ze nenbrane. pr

Fort AP el B St o B R ST R RS (6 i SBigeing the
anal ymsetm‘cbs&ﬁsele of all proteins present in a

m',ﬁure grote ChI,pS are limted by

TH o el Srolii el anieped spoiaeasionsl (2) gel
menbr alestpphbeisksanddibed

drug 20 depé Emannt mcgaggtdﬁ-{ja@tg olbaf ?%ées\é"{?atbg&érﬁ”fghansges inthe

are hPGRRN GHUEWR! changeuiintensityof varipes pwtelerﬁp@ts nowo-
ref | eefimémgondl ¢l é@@ﬁ'&fﬂ’ﬂ%&égr‘s a@éﬂ?ﬁ:opor ZIIOTHRIONS. 5 method with low

physi ol ogi cal . "conditions rot el ns
str ucf%nrafiuahkhtyfamcqanﬁﬁtaberﬁemww gutofnatiéc: Thlelge,l tewhdology is

N g%a;hﬁaﬂﬁ't et 6d Veg’pé'yl %‘%m}@rﬁ%ﬁ%f’&’qﬁpgt e’£ ae!%{’lr@etrﬁ%@“"o" of

drug £Brgfls is.insnfficiepttaramalyzerthaprefie af ait ipruesis prgsent in a
heaww R, extract truly promising drug targets from
their sea of unval i dated targets derived from

gene- basedAmmkmbdmpMn chilpei afra|l;h1\rteﬂ|1€( th@'?@tl’:lﬁf‘} t%{‘Qp%n’ cally capture
heir targets is

actio ow drugs act  upon t
poor | O BRHENE Apd dermbreme miaieias, REVQLai asbieni Eplgaf drug
i QOHOﬁeW@mmbﬁlQV@nce bound to the chip, proteins are highly unstable and their
structures often do not reflect the true conformation found under physiological
conditions.
Proteins form the important structural and functional machinery of the
‘cell, and are the molecular entities with which nearly all of today's marketed
25 drugs interact. Proteins are thus drug targets. Most pharma companies are
investing heavily to axtract truly promising drug targets from their sea of
unvalidated targets derived from gene-based approaches. Typically the
mechanisim of action defining how drugs act upon their targets is pooily
understood; for soms marketed drugs the target is not even known.
20 Furi'hermere,. identifving "non-target” proteins with which the drug intsracis o
trigger side effects has peen especially elusive. it is believed that side effects
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Z O Furthernore, identifying "non-target"” proteins

- With-which the drug interacts to trigger side effects

has been especially elusive. It is believed that side

ef fects RECTIFIED SHEET (RULE 91) | SA/EP -4- of many

drugs could be dimnished with a greater understanding
of the nechanismof action involving their target and
the non-target proteins. Drug progranms are

di scontinued for a variety of reasons (e.g., |lack of

ef ki but t half of the
ter%ﬁ%gﬁw %tdqe'ﬂ n@’%%?(%?a@% grsizpding Sfites ¢ v .
mechanigamuaftzciich anabiimd ﬂmifﬁﬂf@t%fndrfﬁ@ﬁghltérggb&% n:' ead
drug ﬁﬁ@p gnds are halted late in clinical tria

af ter ré?f RS S YSRGS @f'ﬂwwcér@amaaée gedack of
Sﬁ“emy "‘@ﬁ%@@@ﬁ@' ipRGebBE dut %%HE# ﬁ}gn B f 'x&%naﬁ g:p-@%c-

uration o Fu evel op

0X d
wg@? %ﬁa@rpcg,iomuég & repult, |ibegielwelohrqeatseusftmany itl-chosen
lpa@uAsy d:&ﬂpoﬂf%soﬂ‘\é cﬁb%ﬁg Sc%h%% i?@i];i: dr 3@]%; %lqt

In nore |on

mesmgﬂo@@s F‘t&'&tﬂ@ﬂ&mﬂmt mpomu? R mfarﬂ:id# gﬁobt@ﬁ:\ée

v d ects. The wjdely prescri
RENES By T Rbich Pt oL 0S ad e obope AR betamtially
reducss tbeumgihlorfpafenapebt&cﬁmﬁy damage and are thus

rare 15 pr.esc |bed for nore than one year.
Appr ﬁ’éste&@e 9GS dgigsiesuls demospthan two rhitlioni n

hosspitkelizhtibmyg auﬁdr nfIre thén ﬁ‘ég Oéﬁtdﬁ%p éeéﬁédl'%e éo@aﬁg&ﬁéﬁﬁggs

with the withdrawal of t

hayriseverei teNc sislmeffestsi al |iabilities were al so

Grug meyfelerShoBEd IR0 Wik bbtRleGlesnd pissrone

m | | Fah CRusreeevard livesand kidnep daftigdeidneeiRiOrRalt S
vvlth mar ket ; 8700 | aw suits are being
EF ab%% ms%ﬁtgﬁgﬂn?rﬂ f{ owering statin taken by

. 70.0 B.pprQMmaie@a@SS bitsn hae ewRGpkhoss Fati‘“?n B'll‘%{diﬁa mﬂ.H'? and

repo{;%gs Ft tinmes fatal szcI e-
adve té%f KRUPR BB REE with te vaﬂ@r@aatdﬁammﬁen-pheﬂne
USA. wei@holoeﬁtd?@g abiHatiBRY Ol revenues prior to the
ec?)é %%e appr.oxi rrateI?/ $1 billion. o Sales growh
pryiaplal dabililepwere plsocssosiatadwitivthet Hm:atwteah F
of  metdistdtbs d egati ve af f ect
P eldbet g.ttbgﬁte?tgﬁoﬁ*ﬁ@ﬂagor%ﬂ iRh Yl prescn é/
million times and resulted in 398 deaths before its wuthdrawal from the
- markel; 8700 law suits are being filed. '

« Baycol, a cholestero!—fowerfng statin taken by 700,000 Americans; was
removed from the market due to reports of a sometimes fatal muscle-
related adverse reaction (rhabdomyolysis) and 31 deaths in the USA.
Projected annual Baycol revenues prior to the recall were
approximately $1 billion.

o Saiss growth of Celebrex and Vioxc:, blockbusiers for the treatment of

7 a_rthrii'is, has also been negaiively affecied by reports of a potential Jink
to heart problems.

~ Thus, there is 2 need to reduce time and costs of drug development by
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- 3tl to heart pr ms. Thus, there is a nee reduce
time and costs o™drug devel opnent by RECTI D SHEET
( RUYE 20006498 A1 EP a2 WD 2004/ 064972 PCT/ US2004/ 00 B@371S2004/001037
-5- (a) accelerating the hit-to-drug sel ection process
by filtering out those hits |likely to trigger side
effects and (b) re-engineering drug chem cal structure
based on the know edge of drug-target and
drug-non-target interactions, reducing or elimnnating
the undesired interactions. 5 There is also a need to

- devel of3) eecslatingites hitdo-croglspkicto brdcass bl fﬁéﬁﬁg?’%ut those hits
: t hat GIhEP stﬁﬁé rn% E,,t Q. ndu@érl al levels"wth The

“ features oP e SPPFS 25 &0 ez enginpeingdimer ehgmical structure
. repr odlaﬁelﬂldn fﬁw lﬁtﬁ@;lédj@(@b@ﬂdgt%w{;@ q},@ ;,_E,{ n@-i&r{g‘%? ﬁﬁéracuen.-,,

is h'qjé g P aut omat abl e an
There |§u%in$|8 & W’@“ﬂ@ﬂ@?éﬁﬂqﬁémmﬁ@gmmst hat permit

prabi ng andhefe Rl kb ea{dR oWl tt‘;ﬁﬁﬁ‘q@gﬁ iqpr @nanys:s of the

bi onol ecules in their native con
aut omiIgopEdhat allaw sealingsyp teimsusinet letels evithl the features of an

parti i o dev str a
P e uaiial PRSEs, figh 4B it By Sid kit o hat the
- of gy aressR® i h'gnﬂhm@mﬂt Lﬂlﬂ@mtﬁn?@aﬂ] e&dteHective, Tgaere is a need
condi Qne aspec ere i's_provi
a net d Go% d f orpsggsggﬁg& hﬁ‘? QF’HE peabing,andhidentifieationyof proteins and
Cdl@pl‘ pthienbionmglecdes mtnm%@%&%ﬁ@? ; H'@daqf %tg? protocols
ec U

sanpl nt.ai ni i omol ecules to re o
bi orm?%‘g gy%gn] 4“87?3 pIRartiGiHan thete is heeedrlm dievelop strategies

conpoamtdtefmaofdgiéglﬂo@iden@fbaf&?%ﬁﬁ E:Nér%ctteﬁzétso }ﬁyérophoblc

to covalentI% bind to bio ecules or
non- cBPHIRRHNger piysiplogical eartdiliarisent | y hi gh affinity

SO thggMM]gRyesul ting conpl exes of
bi onol ecul e/ capture conpounds are stabl e under

condi ti onirhof mass sgﬁrctronetrl c analysis; Yis an
enzyme agdhPRt 2skgst dherpie Pevideganingthod forssaesming inttéraetions of a

dr ug maistyy, f;@mg;r@gj drug i nternedi ate, drug
net abolite or pPodrug, enzyne

i} contacting a capture compound with a sample containing biomolecules to
effect capture of biomolecules in the sample, wherein:

the capture compound has formula:

Q"—'—Z__"(X)m

(Y

X is selected to covalently bind to biomolecules or to non-covalently
bind with sufficiently high affi inity so " that the resulting complexes of

blomoleculelcapture compounds are stable under condltlons of mass spectrometric
analysis;

Y is an enzyme agonist, an enzyme antagonist, a pharmaceutical
drug, drug fragment, drug intermediate, drug metabolite or pfodrug, enzyme
substrate, enzyme inhibitor, receptor ligand or transition state analog;




substrate, enzyne inhibitor, receptor |igand or
transition state analog; 5a 3&is a sorting function
for separating capture conmpounds; Z is a noiety that

serves a . Y. noi.et whos
interact is%%sé:g(?rgn%glsr'gégig{?tsteh%%}'g g%)‘i)t\%e%/‘i?r?q?ﬁeg?;on X

and the sofdi Qv f el | integer, that is 1
000 e oh bty SR AT BNt SHT ot ety gnose
interaclionsare @gsesseda tha fepriNiefunationX rat thelsertingt® functiorgn

between Y in the conpounds and a bionol ecul e(s) in

t he sanpl®%3 Pegenthayisi 1 totQm ii) fornming a

coval ent | nkaqe or_hi gh affinity bond between X and
- the bi ofidf 8BNBIYNfrany T1de fleGranshpt ure t hereof; and

iii) isolating and identifying the captured

bi onol ec GPB‘@ggnq i§ effpeteddgr 3 afficienttimefopthe istarhatonttedween Y

in thetcempblindd 4rhY ABioRldfectie(EY iﬁ\fliméjg%nplgrtg h&cﬂ.re%umgﬁu ds,

capture conpounds (also referre erein as capture

[) il ' h TG ' t
y a?etiﬁ% bk Solanti Mok 6 Tt o] Vet benf¥ent Koapd the
'0&8&?"&%3 ﬁ?eer}f?éf tRRwre thergetiaad conpounds and

col lL.ectiops may permt sorting of conplex m xtures of
bi 0 |'é8'aﬁ'é% .anﬁdd%{al&wrﬂg $he caplegedrbipmeiaceie(s) to thereby identify
biomdaulet iteAtiteacolittPhRicty . sStructures predicative or
- indicative of specific of phenotypes, such as di sease

~states,  thereby elimnating the need for random SNP

anaFyayided befie ase oretheds, icapture campoundsdalsoantersed loal

I .
P B oL e A AR rer O PR 4GP f §F proteome
omedr indugtriaf lesref iner bigh-theqpighpet foagant ?Ehellmembdlsl capture
ify. St ural ."epitqgpes"

cop e B IR iy Rl OB el bR ety o
biogiolepuiesy In additionl ubéy pep peenit destificatien aft prutein straness fi ¢

ES:Fen_oty es,. permt a detailed understanding of the
PredicRtve Y indigative phsparicefiphenctynes: sueh asriisgasestates,

o The..i . .
k2 g e LB SNTAFAIE S50 profing
and peotgin aalific enethbds.cThe capture cappounds, cdlletionyande
e U SBr SRR BY BrolTsr Sarth ! GifiheliEip g

ermt

208, | DRSO
senvg aganarkeans forapecificyliseasesstaths statify individual populations .
refative fo specific phenotypes, permit a detailed understanding of the
proteins underlying molecular function, and provide targets for drug |
development. The increased understanding of target proteins may permit the
design of higher efficiency therapeutics. _ .

The capture compounds, collections and methods provided hersin also

permit screening of biomolecules, including but not limited to réceptor
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herein, that interact with pharnmaceutical drugs under
physi ol ogi cal conditions. The screening of
bi onol ecul es provi des increased understandi ng of the

~mechani sm of action of the pharmaceutical drugs or

drug fragnents, 5 netabolites or synthetic
internmedi ates in the drug syntfeses, thereby hel ping
the design of nore target specific drugs. The nethods

mifoigine\endesrizgimes, dendh i a}d@férﬁéﬁs%ﬂﬂﬂg@\gﬁfée}& as defined

bh%r[ol ecul es, such aﬁ proteins includin
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pAL BB B ISauiat . Causi Si eq..eff.ects_,
and ot her u%géeg?re’d tLﬁgr?E%ﬁ?%%@%@%ﬁé%m%ﬁ-‘éﬂ@"@@ the
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f i or. synthetic internediates I n
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t'§e dlepign of Morekirast spaeitic Hogal iThe esstaddstey provigs for
: ts metabolites or synthetic
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exitidliing i th RNt etaboli
cbiten 8 R o1 S PSSR Bt
OREVNhRtie infermediatest indhdrdrgg ayatheises taitrOcidre compounds

' i g i [ |lated to f tion, and

efe Ubed i beteriihelly bt LicRbraiBeiain i asrondsuadagments,

matabolifes onsynthetic irdarhadgss iwmb%ing@ g¥€t§83é§in§&%@@gh the

) esired. .

Bt nd BBRT0GRy Bloroeleculbs JAsnsrembeditnampaho forciarget

fomiiodalitidsadre teq oliffin @AM e ohld: %edithoy ilon fmarqved

l | .

@ﬁt& ‘f?%& exiipfiafewer side efiects:zin anothet embbdimeritna drd o,
i h ] ] X1 f bi onpl | §

Ieludoltin thi Eabfe LOmaButd: 555t BrbPlRearbal the dnug are
walated aodlidesitfied] teipraeinsund féﬁtdﬂt@tfﬁh%n,ia?ﬂtggi dHg is re-
é@hgéfgﬁa‘he@r .nenbrane proteins, The capture an
Separatof of feSrdedy P dteraptions witinanitargetawiotsids. The
Metheiday derepedicalion i HILAYMEB] i, aglﬁ%g“%gs of

t he b¢or$l ecul es or m xt ur es ereof, “f nc " but
not | YFRYERICPHPOERER ellections at theverapouwraisandimethods that

e o S Ll ot o o v o
macn’:r?'nolecules.; individual biomo!ecules, such as proteins, including
individual or membrane proteins. The cathre and separation of
biomolecules in the methods provided herein, is based on the unique surface
features of the biomolecules or mixtures thereof, including L;ut not limited to
chemically reactive amino acid residuss on the surface of a protein or a |
mixture of proteins. Thus, the capture compounds provided harein ars

- designed not to target any specific biomolecule, but to capture the
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bi onol ecul es "bas on the reactive groups pr nt on

the surface of t bi ornol ecul es or m xture her eof .
TheYOR" ¥ 8ns of the compounds provi ded herein PCT/US2004/001037
contain a plurality, generally at |least two, three.,
typically at |east 10, 50, 900, 1000 or nore 5

di fferent capture conpounds. The conpounds and

collections are designed to permt probing of a

m xture of bionolecules by virtue e interaction of

t he gﬁ%ure conpounds in the collection with the
conpondlRFEolrulesdagetion teseaatidegroapagidsenhentthaisurface of the

pr eser vihARkhick B nal configuration. Each
menber of theJcoﬁrz@tﬁg%?ﬂzé e‘; gned 1) to bind,

ei t her covaITélmcwedmrmm’ ihemuﬂ%._@ﬁhgﬁ-mﬁmé@m copisin a plurality,
[ nteragghgﬁllwaam$ gm nd| 2}9 affinit such that

the bindi ng *is 17 Svar %F“'giﬁﬁ%ﬁldﬁ'd @, 100, 1000 or rnore
condi t ﬂ(ﬁﬁﬁemﬁf ca;mb:nsa @Wdfmfewﬁéc&ﬂﬁjﬂ)’nﬂé&ﬁ@wl eedffﬁbc: are designed

t han a%c’ r c}/ bout 5 to nore conpone
bi onol € P’i‘? & fisiure gepiemblenylesion viciompifandetaction of the

and di captaid yom o%ﬂilﬁ: ﬁ‘tﬁbLH 'tﬂl‘pﬁﬁh H%h%(ﬁ?rhﬁéﬁ%tﬁ%fge a mixture

condi tiops, |nc udi ng hydrop |c co
di st i %’t‘FOI'G' DR Hitressivedbbie shibasthdensional configuration. Each

t opol L on
p ogﬁggﬂieéfgzﬁﬁ‘f@%l Héﬁ d%g&%};a?%ab oh@nghelﬂgeré:ovalenﬂy or via some
1@| @tbef dmreu:al inlergciiore Withthighe binblingasihil) {k\é) such that the binding

.s| ngl §s &t @é};‘;ﬁ cgllst nucl ot i de, : that erni
separat | on QBPEW eng ehpssa wectrnmetnc analysis to
capt Uﬁeweoﬁmmﬂwmmly%d&@tb%ﬁoﬁﬁﬂ l,ﬁb Hf‘léSﬂ ﬂaﬁ@glecules ina

varie *gﬁ ods, but are partic
for a Lﬂ'Pn EEQF@NF%@@WGM dmmmpbf/ﬂmfmmure, under

6 f
col] ont 'Po?é‘b%'%dn""é‘éaﬁ'gé RO e 3BTRS rib2) distinguish
1 gi A5G, @mw??aiﬁd‘ Hpgﬂi%%drlltﬁgeigalgﬁg@r?% r In addition, the
h‘@bgl u
gx arrp}i:é6 ﬂg% g'bu ng % 985',%32 é”ﬁ'HF? @erQUP piohi a8, single-stranded
post - oligomicieatitecor purtihmy ﬁnQ@M%WJ%d q!lgongéegﬁﬁﬁ ?fj%%mlts

versu heal thy. cells fromprim genera

the ssfRarating P@ egchset oheanture gompwmser ve as t he
sources ofrhbloammk@éém&ﬁxrﬁg%nﬁ%ofléc‘%ﬁé‘ car} P& gs@d RS O ?y of

netabolic state or synchronized to permt

c8fpafedlnds, bubiarapartictlaviytdestyned fohassdsshiy §[Bﬁfdl§¢|.ﬂes such as

h f bi I I
E?‘St O3S IR tiobcBorBubimrsn fomibilogica ssmpiesalThe

r eactdolietiongroan bedised & ©B-dowel YRR tRthedEl |
function or. a funct| Onatlg)lpt y), Wwhich effect sthtgkgj$§e§s structural

coval €Mng ydingpesiEFangIRinral s&mctuauoﬁlngtesaada & example, are

bi ndi C bi.n | east one of’
Chr eelﬁ‘%icﬁgfr éé}p%ﬁre(sﬁﬁt@ng [?Qrt:cula  pst-Carsiatonal protein patterns, in

25 diseased versus healthy cells from primary cells generaily from the same
lndlwdual The cells that serve as the sources of biomolecules can be frozen
into a selected metabolic state or synchronized to permit direct companson
and identification of Phenotype-specific, such as dis ease-specific
biomolecules, generally proteins. "

A capture compound includes at a chemical reactivity group X (also
referred to hereln as a function or 3 funct:onallty) which effects .the covalent
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(also referred to herein as functions or
funtionalities). The other groups are selected from
anong a selectivity function Y that nodul ates the
interaction of a bionolecule with the reactivity
function, a sorting function_§ for addressing 5 the
conponents of the collection, and a solubility

compotnd. - orn ae byon kePORBI e 1L blE FABtF e ftnergroups
gag%?p [ﬁ%@'r%%i%gﬁ'fﬁi“ @sdenciansot Eudztionadiets]bﬁﬁﬁe ofvsyratips are

YA b ol ogi s condi tjons, including ] _
gi/)d roph ggﬁ ?ﬁjc':‘:g{r‘fglg ts%géhcg'\' %’? ?LH@\C"‘E Hist lateg tlae inteeaction of

imbleculefwitietiter maetipityof #iclisn 34 SoliRbghafbn ANEP LS csi
ds in 10 th ?’f‘ S 0’ n ﬁégressmg
%@%ﬁqr@%ﬁgt‘ B e??f}’{@\cﬁ%sa&?% ;?Sdltmjﬁtg &srection Wrﬂsala{g diers

ect10On are de
dcdurhibiglof hd L&l ViJohment .. For ex le, the
oty e banturd coHEN AR b8 IRt itpes R TRssiupiiy p6the
e ot deremastadrechiiten Bt buch 40yarious piycilosial
hyggfg%g/mh"é"{r#"%e‘?y@[ﬁPEBP‘%‘%ﬂrﬂiﬂfmsa?f@eﬂ aneokanes. ddence, for
eyaoybs if menibrah leRHO8 Cifi rface areas ,
an anti%(?g?}, a %égctté?%étgra @epggééﬁB&r‘aﬁgﬂ?W"@S In

sSucn a
”P‘?u‘@&lﬁ’fﬁo'& Are Aesioaedswith solubliity Acictivs Hidt tnbasd &Y BRSvide

' aali L0, aft can select froma library o
fJMﬂ)'"%g} %lt?&egﬂif'gg@@@ﬁ lish this interaction. V%i le

function

t hi sFonexample, tre \ LoD - I £l
tthlege gy g’l?ﬁds E?r?t?g)ég'{ rrurrtelbp e {fﬁlﬁr%mﬁéépﬁé’?ﬂ@”ps
el sRegfich &F’ﬁa%%wr@cmube‘pambmﬁemon ive BLFREE oPh protein

[ ti I . . Mdificati o

f‘?%"fﬁ"??g%'??éﬁ%@*aﬁ%%% 15 Syl aq parboein aeid arouom asthat
ep0ghiae speaificessiduiecarbug Céi ' Wid-eri ‘
8[5 ecz?tctllvi ty, thereby pg?prriéllj(??ﬁéga%ﬂ@??%%%&bl’?fﬂ[ l"egz%gtor-

Sieifgigangs Bhlfﬁeﬁa&&%wt{zéhgiaoase si#tedf enzgapsr Fhosakiled in
thisng ¥ i ixture. Avail abl
_ F?i‘hf‘a’%’f’%%‘ﬁ?é"f%e% ot 0% Putdioaglilesia ccommplishdhis
in ioni . . . _ Y

{esaationi nWhitedibis imtersickbh'can @ﬁ'gﬁ?hﬂgg‘%é"ggﬁ‘éﬁﬂ?hﬁh&aah-

ounds proyvided herein solv pro
CO%gﬁ&af‘J%@ﬂ BHdlinle fimeswithinghe stima proteanplecfd ch

- JpbaB cH M Py b S §BF Hiberalid Wagtonel oraipsa

| OND

Madifigation afthgreagtion esndibhs afiol ﬁqéf&eﬁﬁﬁ@%&ﬁéﬁf SHAKY

e S

t d functionality,
- eoffiositf SRaiphab raiing whnyiieringimetosy, tosrets eaitingo

WD 2004/ 064972

. k ' | The sel ective
| :déﬂéﬁ?&&%%%%?ﬁg@d@_@&hly reactive sites used to separate an

individual protein from a mixture. Available technologies do not separate
species in the resulting reaction mixture. The collections and compounds
provided herein solve that problem through a second functionality, the
selectivity group, which alters binding of the reactivity groups {o the

biomolecule.
Selectivity functions may include a variety of groups, as well as the

a

geomeftric spacing of the second functionality, a single stranded unprofected
or suitably protected oligonucleotide or oligonucleotide analog. The selective



functionality can be separate fromthe conpound and
include the solid or sem-solid support. The
sel ective funct@hality in this enbodi ment @hn be

POGRRSIohYecspdr ophobi city, charge and other chen&glisioos01037
properties of the naterial. For exanple, sel ectlv ?

functions interact noncovalently with target protei ns
5to alter the specificity or binding of the
reactivity function. Such functi Qns i ncl ude chem cal
groups and bi onol ecul es t hat can sterically hinder

pr ot e yidr ophi l'i ¢ ,conpoun

or ot oy heter iy <R he bepefiroiEs Srapuia GRANRKGLGS the solid or
conposamissclid spppct»uel rrae(s@l@:twe m{c@abnéﬁtyw iCe bb@h%%n can be

gl ycol |5 g érp hotr| ester, oligosacc arlrges ,

posi tH{Fest e &8{“? gty C@ﬁ@%’éﬂd giteupsemil gropepsesort the material.
bi oo ) i secondar

Certi oy ST i e R b e RERRRALhu ity et proeins

i nel dgelter ﬁ@rsnendlcﬂwncblndmg‘@frthawmmy fuoR. Such functions
addrqﬁﬁ{’l hg %{glc gh ca turﬁ% ound according to its
structgrdsc E6P1URY eNdrRiengiecules thabcamstencaliyhingder proteine

' si nglofspbeiandes, :ﬁwm%w b -zbbﬁn&é BQ{:.%@B{ g{g ngtc% and frityls),

unprotected or suitably pro ected 0 onu
YARPRGBICERrgs 0 guioteingieca) bgrlacamﬂmtm igids, glycolipids,

Zﬁty ol e ek PO8itoeelltet Reehfepr tedatigd cheaesb@ipus.

ctiht @rwp@rd:ssmqleenms witcinetetle deghadsadtthda
Each such bl ock has a nuﬁ{dlir?l%aﬁkeéryfsuucmre

fslegzglngg EEEI on ® GREARUPHS AN wacHipglude leegeiiingyfunction for

L o etoAg ggﬁmnﬁ%?e%ﬁtég?ﬁ??ﬁg% Sogitoui Hefiid s

aci d Shbfieel EhQ)ﬁOﬁInglfuthltm fori akanaie) o b Beirp-biraed (or

1 ot a5 SRR SR doBRTbtied b ara Riod ahbBYeotde or
bk obg@uomcmdb@hald@ggﬁcélﬁ%ntarﬁng?Je%em Ilsagtoétﬁfu?% and up

. bead t an;be sort virtue
radi 8 E?-e@qi Re Y00 g5apy d@ﬁlﬁ%d NgMmbder pbniidedtites! (opanalogs thereof)

h | | h
: go??}:ﬁg{lag’ ﬁdéggﬁql@é;?cezéecapgﬁlr r}gglﬁtﬁ' l?:?&gt ?lgle%kl‘ﬂg: regions. Each

sepafutieblaniahgs lasnolltitlka:kewfdselmlu@ﬁﬁé peHh&BtibSs with or without ﬂanklng
each bi onol ecu

contgn}‘gl ateﬂf ln cer |n enbodi nent s,

to be® E§rs W ‘\?é&anp?@@ sfifvhrigising withaa b@ﬁe-

Qapt UHIBpRPTER

compound prov?*ﬁﬁgf‘%‘%’*ggﬁﬁ%@ﬁﬁék'ﬁ Al o plp R acid
capaBn@lpgy . Thens@ting firetioardaodilse be %, labels busH ad h%ymbology,

b1 ombPbiieE® EPERRY Rl IEHy 4 igchirer eaplecharitodand color

S oo st B, B e ot

be color, a radio- requency tag or other electronic label or a chemical label. Any

25 functionality that permits sorting of each set of capture compounds to permlt
separate analysis of bound biomolecules is contemplated.

In certain embodiments, each biomolecule to be captured is
derivatized with more than one capture compound provided herein, where
each tagged compound provides an additional level of qort:ng capability. In

30 other embodiments, sach of the plurality of compounds that derivatize a

single biomolecule is different, allowing for specific and efficient sorting of the
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can be used to reduce the conplexity of bionolecule
m xtures. Some of the capture conpounds nay include at
| east a reactivity function 5 and a selectivity
function. These capture conpdfnds optionally include
%g)rt iln(gﬂfuncti onalities, which are one or nore

Hiq'e | %Im'EEir iﬁ% Q-%af;gzurecB)l. e‘i‘ftelhﬁipttar@v(ﬁirﬁﬂ%dm{j %o can be
MRREONEIRRI & . ific.nolecule to perm _
addr essi ng %?t ﬁ@g é%ﬁ%é%%“@@@ﬁ that g beepweadito reduae the
irsplesteot bivinaecde sakidegupport,  separation of the
conp S di screte | oci.. These capture conpounds 10
al so@éﬁfﬁ %fgg? F"i‘}ﬁF"r‘?c?"mPé’UBH% MSY inghide afdeas alrpastivity function
andhg seRRSvitVRIrcRoR" Leties that influence the

Piifelofty THERb Bk file cnffminds piioney iciuds

solubility 'of the res

- SRriRg funedonalititso pihidhi st ot e Rl ddcichy ?Toie%ﬂ%% fhat bing
O hers of the capture

R IRAIRE o ovnde oty o) Hit ol o
al¥oWPicRGH) ; Iuéé SRS v t q\é f E.[.icg'n)rr??%g@%tﬁgé Sther -uln.gs
Ot bies oo ot e o e

R iP5 SR er o

hg@iosheﬁ“t an be a nucl el c "aci _
PENY 'altwg'yémmﬂ@ﬁymme tomipotess fsclibiftyfunstisignded
. N Cdi
o PRt SRS AR Lo S b et e

conpl ementary singl e

- W%&Iwgomaiqrmﬁéns:%@abﬁﬁw&cﬁeﬁpﬁ&"é@oﬂﬁé f@ﬁc@é o‘“iﬂ d -
re%%p?%bt(ﬁfﬁ %%ﬂ%@@%gggmla{%agﬁssfwﬁﬁ pmet;itn:s%r; other biqmst’alecules- -

. Jo : | ' f
ey Sasdion v ol AR Rofl B RGnicnecs

eithamsoudlently ob epscowlentyt to 4 @be@?ﬁé%l@cul@@.ﬂ S‘I‘r{gsekégﬁtilceﬁ?n be

ed. .25 each | ocus of the array contal
@ ﬁ“‘%?éaerd‘i@ P°§'%°F5@JC§% agiskanalogypartiom tha Gncludes aalingles

gen

sttandel rediohftR& €& Qb?ﬂﬁ%aﬁ@mﬁ ?:orlg%%?nei@&l';’ gi?ilg&ﬂ-

array. Tn practice

 strapged oligaauglectidis of ansiogihericgd wi th a bi omol ecul e

for exa

coleqtione aifisendd - as fluorescence

80|t3 %gg?(%ng, alft'elrra igs Fﬂg?ﬂﬁgﬁ?" (5"*%&5‘???’ qwlfﬁmﬁ@ﬂﬁh@s- For
iGpleK noixluzes ofbioPolvenés tha i |
LT WY 004, DENGTS s B, FEBicEeiverse
@Tg pound members so that, for example, when they are arrayed,

each locus of the array contains 0 to 100, generally, 5 to 50 and desirably 1 to

o HE B0 LSBT PB4 R B o506 peoptaione

2{_), typically 5 to 20, different biomolecules at each locus in the array.
In practice in one embodiment, a collection of capture combounds is
contacted with a hiomolecule mixiure and the bound molecules are assessed

- using, for example, mass Specirometry, followed by optional application of

tagging, such as fluorescence tagging, after arraying to identify low
abundance proteins. In other embodiments, a single capture compound is




contacted with ogagor plurality of bionol ecuﬁ, and
t he bound nol ecul are assessed. Also prov d

her Bi%¢ 4t'& %8t hods ffor the discovery and PCT/US2004/00 1037
identification of proteins, which are sel ected based

on a defined phenotype. The nethods may 5 all ow

proteins to bind to the target nol ecul es under

physi ol ogi cal conditions while maintaining the

correct secondary and tertiary contformati on of the

target. The methods can be perfornmed under

physi OB Ead wilidons aepluraliy of bionelettlas, gret thetbound molecules are

di sco?%rsgqud bi ol ogi cal Iy i nportant proteins,
i ncluding  nenbrane proteins, that are sel ected based

upon a def iAlenl ppidded iprzin Ih&? Bﬁéi?bﬁs féthé @&C‘@ff@l@’félgf ideniification of
exposyre.. ne. or yral ity of capture conpounds

T’ Wil o+ b sRisPlad Riskbén R a<iPh BhSamuiosho e methods may

1T 8 t ellohGrafindliahi s L

ol Fgonel ot de portron oSt rieedFunger aipsiglgaigal condions
conpothile mélnaﬁlﬂlﬁﬂéﬁe roregbsedindary @nd tediap! edotrasiion of ine

anai o585t T Rthode bal bElsRSmiat e HhysRlagicatiapg otner

), Sty S S e S kg
matr i ShrpBf aofeing theies snipeied hased #ponshdefingd phenotype.
fhoght ( NABQFOTE%M {ERSSafeLEkHOME 'of oné Or %rﬁl{]%ﬁig{ {Bfo capture

fluorescent or chenilum nescent tagging, or
for i $RIPEAURLS fg dniriure of bigmotessilesp xfudimg thuy not limited to, a

col | eipltre Bt hordit, B RioBRGEIdGRAE ofins ox AfSiog thereot, of these
gener emapogotp sualtbvasd @ylsybridi2e B Hicdnipiétiehtapy Strah8of

o e SR it stow sopratn,

s e AU S iy oot
and dohpelexamapleamassrspecliraintley, sucharsamatixadssisted laser desorption

na CATPOURET : U i s
surf e hé'?*eegéf’ﬁbﬁﬁ(kﬂﬁﬁﬂﬂbﬁéaﬁgaf ghegtromsiry, colorimetric,
bi onuesessemt or @ﬁbﬁﬁmﬁﬁn%er?t?&géir?] bl éll%wpl‘”o?'irfdrﬁé(s)ed.resolution

whi ch woul d ot herwi se be difficult or inpossiblet
capt HYENags EReakomedy cinchidiag MALD kR Ofenbsaspectremietrys

a cell. is include a
goorml eculggg%"!i%% P@gﬁégﬁﬁ%‘ﬁ?&%ﬁ‘w c&?_:ﬁ(%?ﬁ‘?%éo generate
sanploempounchagayptot@ptardrtargst foteind oF Bebulth ofiélatdltproteins that
limted to,, .natural and synthetic sources. Protelns
can ﬁ@"dﬂ%’&rtﬂa%ﬁaﬁ plikcluses sHoh ms muclerREandmitosiBMEITR]

(RUL fratsindritbtdrie sthictures, artificial membranes or intact cell walls. Thus, the
compounds and compound arrays provided herein are capable of mimicking

25 biological entities and biological surfaces, thereby allowing for capture of
biomolecules, including but not limited to proteins, which would otherwise be

difficult or impossible to capture, such as those found in transmermibrane
regions of a call. .

Samples for analysis include any biomolecules, particu.lariy proiein-
30 containing samples, such as protein mixiurss, including, but not limited to,

natural and synthetic sources. Proteins can be prepared by translation from .
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a0

i sol ated chronpbsones, genes, cDNA and genom c
l'ibraries. Proteins can be isolated fromcells, and
ot her sources. In certain enbodinments, the capture
conpounds provi ded herein are designed to selectively
capture different post- translational nodifications of

the sane protein (Le., phosghorvliation patterns 5
(e.g., oncogenes), glycosylation and ot her
ipstedtohaasbsasmesaderdbbingat, i hods. Lha
.%g%)_l oy. the coll eg%i ons areaéa¢(g§é%)?rgbcfﬂc?2%ﬁesrnﬁ£r8??éns can be
treaRe dToM Kells eindedbermiress. oimecartaimernbodkniins, HarkRhfe
ui sh between or anong

-3 . 1o distingl ¢
oSRPPIALSr A BSn b LSl O SRR T B0,

I Tferent confo
traralmibeal roatifibgicns BeNelRIGs | WY on.,.
sucﬁpasaf or oIIi a;;;nog:fﬂ ém@%%ﬁﬁ??e{eé{x'glr(rﬁ’Ie&%(f%bgbﬁ%g}@lg’spﬁiews
(%Eop&cﬁgﬁw)e@lmayﬂﬁhomrwhot-aeepdssmmionbnmuwcaao@s).
conf py ' X I d.protein, such as anyloid
i 5o R AR In A ATIBE A S bus Prgarsiaisteln anre

I Seases,

méitheh dbe icolkatiivad of ongoetndrd k8ot ormal_.
lc%&%@% n_and tlhereby driga_\&_ngggn?wgbgﬁggrs%%bé}%s%n%ﬁ!%d
%ﬂé@i‘“{ﬁﬁnﬁﬁ o fiereniresfarmatiogs oéa breteovend, er

arpled gt i spect r al nal ysi s
o op cer o Hot e G TEATh, REEh a3 orfagnast.
Farcexavaplpcial diseesesnf ploteinagerdgstion Whidf arthfiseases
; i.ded herein. Figure 3 illustrates a
'”892?3%18?%@5@%{'% K SRSt RioRiBuTEh g% smbisididisaases, the
cdllectioms cameistiyuish bew iSEaE fil NG @f the.

r éei n. Fi gu?geu‘4 sh?\/\%&} gq‘%crea@ke’éf\’g(%&gbgfcﬁ%ﬁpgotem
frcﬁyg % §PZR RtaiR S04 thergby dingnossdhedidease af a MBRle,

i P@.gqj i ' . shows tagging of a
I:')'lgitEnFg e pr%ﬁqlﬁﬁﬁﬁﬁﬁ%\gh%ﬁ%em ol i gonucl eotides in
one Trigaret 1 ohows ekt cio Ssédrafish hagiaLy Poctr
Fi gure N strgkes

I i nant, projfein production.
aﬁ)%iﬁj%ﬁggﬂxtg?eg ProtRipg-ed ol i gonucl eoti de dT prined

c DNAjdnirfara, i ONS-: duction of an adapted
_ sequ éér'}% e rr%%b?”fdég %}é%ﬁe?%amc%&qu?gﬁ’v e@goﬁ”&ﬂi &l the
APPARIES prodded hemeirof an adapt ed gene specific cDNA

Fi g il trates purification of anplification
pr_ogr@ré%f'l’%#ﬁe%%% {?@@Qﬁzwlﬁdp/uusgmmuo@aowidem-
herein, thereby allowing for specific sorting of the protein.
Figure 4 shows the increased and specific hybridization resulting from
use of two or more oligonucleotide tags.
Figure & shows tagging of a single protein with two different
oligonucieotides in one reaction.
Figure 6 is a flow diagram of recombinant protein production.
Figure 7 illustrates production of an adapted oligonucleotide dT primed
cDNA library.

Figure 8 shows production of an adapted sequence motif specific

CDNA library.

Figure 2 shows production of an adapted gene specific cDNA.
Figure 10 illustrates purification of amplification products from a

-



tenplate library. Figure 11 shows an adapted
ol i gonucl eoti de _dT prined cDNA |ibrary as a universal
tenpl ate- for t-arrpl i fication of gene

subpepelebens. Figure '12 illustrates decreaseppiys004/001037
cornple;zity during PCIR anplification. 5 Figure 13
shows the attachnment of a bifunctional nolecule to a
solid Surface. Figure '14 shows analysis of purified
proteins fromconpound screening and anti body
production. Figures 15a-5b providg.synthetic schenes
for synthesis of exenplary 10 capture reagents
provi Gemplets #hran( see, e.g., Exanple 4). Figures
16a- 16b pravi de exenplary reactivity functions for use’
in the captdi® il SAgRES FHaRipd eliotrariiolide RiTguiresd cOMA library
17a- 1 &R ipsRY) @ 15 EYarS SRl Vit unctions for
use in %S%ﬁg{%&5@@2@"&@{5“@?‘6@%&%C‘hé‘?’@? ﬁ!._(!.:t-r,{gnul?émcans.
Fi guL eI 18 Eémf%fiﬁlié!ﬁé‘a?ﬂsaﬁejcngm%mbﬁccfr?g:jleﬁiﬁg@drﬁij RPORaplificaiion.
metabol i c [ or . cell. . i
sy%chr oni zgﬁﬂ' Eéﬁ?" ﬁi‘gﬁg I@gg?ég&l@ﬁnb@rﬂ Rifunclippal molecule to a solid
separ atiifaee.and synchroni zati on nethods; Figure 19a
depi cts nmeLhods_ for separation of cells from bl ood
froma si nglEd™ ﬁ%ﬁg‘%‘ﬁ% afiglysisRimurided meatetpy fronve nomppend
Fi gur@cr@ghingrmﬁlsaﬂﬁggdﬁ P%&L}c}}bﬂf flow 20 cytonetry

ce

separation_of bl oo I's wi'thout |abeling; Figure 19c
shows an BigHFAs Ea-bb provide synibbtiositeeesier benthesis of exemplary

" Cuhtu [ to DNA contept_as a way

o0 S aphEh A N Bt vt EXEBIt i gur o
20dshovvs aitzlsum_rfﬁai-tﬁh)broaridd @;@htplapue@ggﬁggqggctﬁgﬁgar use in the
an usi.ng ex ary captur unds : '
pr ot e#%&*%aﬁ?a@tﬁ%éoﬁggh@()%”exgn'pl ary selectivity
functi ons Figuregsiga-17HHM r Qs [ .
hereitrlr]l.g Cgipgi{grres Zga- 22b s%g%hﬁa?se spe troneyﬂ@“bm foruse in

resul TR ECRYRAES PYYidad hergimgl obin with two of the

cepture Cm@w%%agi&%&?ﬂg%jiﬁnts 5r r%ﬁg%ﬂi% ,rc])f p{eggt?oﬁc control

Figure, the nore ropho pture c
t he CBBEhANSHS fyrasd shuchvionizationor e.  hydr ophobi ¢

R T LT R e p——
| ess FiQEETI EpiSHEEhRIdE BharatDf AR flBR blo¥Wohi a single
PC! / Lﬁ%%ig%{ovslgpggte them by phenotype; Figure 19b shows the results of flow
20 cytometry separation of blood cells without labeling; Figure 19¢ shows an
example in which synchronized cells in culture are sorted according to DNA
content as a way to separate cells by phase of the cell cycle.
Figure 20 shows a schematic of a biomolecule capfure assay and
results using exemplary capture compounds and proteins.
.25 Figure 21 shows exemplary selectivity functions for use in the capture
compounds provided herein.

- Figures 22a-22b show mass spectromefric resulis of the reaction of
hremoglobin with two of the capiure cormpounds provided herein, As shown in
the Figure, the more hydrophobic capiure cormnpound, i.e., the capiure

20 compeound with & rmore hydrophobic seleclivity funciion, reacts with o-
he.mog!obin stoichiometrically and with B-hemoglobin, while the less

RECTIFIED-SHEET (RULE 91) ISAVEP
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w th
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conmpounds provi ded herein. Figure 24 shows nass
spectronetric results of the reaction of a 5 capture
conpound provided herein with a protein m xture
obt ai ned from U937 Iynphona bl ood cells. The Figure
shows sel ective capture of t'2 indicated protein by

‘ ound. Figure 25 shows nass
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eatures of the biased and unbi ased
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B % gunds Figure 28 illustrates an exe arvy
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PrY&Mrol . The RECTIFIED SHEET (RULE 91.) ISA/EP

Figure 27 shows exemplary features of the biased and unbiased
selectivity groups in the selectivity function of the capture compounds,

Figure 28 illustrates an exemplary protocol for protein identification
using capture compounds,

Figure 29 shows mass spectrometric resulis of the reaction of an
capture compound with a trity! scaffold, biotin, NHS reactivity function, OH
selectivity function with the cytasolic fraction of ceﬂ lines from a 5 year old
male acule lymphooyic leukemia (sup B ALL) and an age/gender maiched
control (wil2). The Figure shows that capiure compound covalently capiures
many proteins which are similar in abundance. However & major proiein is
detected at ~22kDa in the diseased cell line that is absent in the control. The

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2004/ 064972 PCT/ US2004/ 001037 -15 protein is
identified by tryptic digest and pepti de dat abase

mat chi ng as HS 7 (heat shock protein), ch is
| "Rl SRLRe,4 N other cancers in the literature. Pﬁ/\%ﬁr&)&/omos?
30 illTustrates a schematic di agram of the steps

involved in protein capture and identification using a
capture conpound. The figure 5 shows that a capture
conmpound is mxed with a sanple gontaining a m xture
of proteins. Proteins with an affinity for the

To courEri¥ by B B8 bk Hoo BoPiasetBlnee mrsching as Hsp-

capt @7 dheaisipel peoteth)! WaiRhae i i f £ it
h*) foSm E%Ha rg‘g?cal) whi ch ﬂmﬁg orltﬁloﬁj\i/ee a%k in th ilbrature.
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t & t Fowgihiat meipimeergmmdse nsigéd With ¥ é‘atﬂgﬂélc%ﬁtagﬁgl?ianmixture

pr ot g} Thecaptured protein_ is isolated with

and ?E’grﬁ%el'a{]'eﬁnﬁg'inﬁd“ﬁ:h&%a OB Erribaseleptivivi fynetosfe.g. drug) are
shovallsedceiet dores BF 88 GIIBrGAREW 16 Y3128y ; .
conpounds. 15 Captj_reI .él%ﬁn'ggﬂi E%%'é%ﬂ‘éfﬁg%éiﬁki hihggarture

sul f BHERPYE Briber astivalEd ffoCaxamples withihy doresing a radical which is
(Acc [ r.e,..its, Kd for Il_ isoformis -
-1 d%ﬁhﬁq{"gﬁ%taggrd&%ﬂf'y ngl_uheﬁ()ﬁ(qgaﬁps%gr g}%@h there was an affinity.
"desEhaepmbignean hoitepturstntnacapilin YopaN was ST very
p.url’gl eéj lpr%jglfas, afhfl ni t.,y and capture effici ency is

hi gh®g¥® P i the gquilibsine betwreeamselgctisitylfunction and protein.

negl Tieg 4 i £ rQteins.tested. .20
Froure o ar pretdfils Rt SR Mge AT G usipg raase
i sofgegomety. known |igand for capture conpound B.

Figure 3?,_-@?%\/})5' éqsﬂol atilon.of Car boni ¢ Anhydrase from

conpl ex protein SHAG of ESIFRREPIR sRRlUFREUSIBE SO AT AoMpAUNdS.
15 vdaptdepeshpoint A BRES BYRtalii MgNne g -
f'ror}lthe hum;lp Ki dney cel Pg'ﬁt:aﬁdéﬁ%%@é@m@%é&gg@a Carbonic
cal 1A ydise. fhererdingto liteetural Its Kdifer Carlbiseform S+10BM, and for

avi diqq woaf fLhi nk in. .. & her ot.ei ns_ _were
di scar ded, ﬂj;yi:?\?il gﬁﬁﬁ r};ga Hpél%lﬁ?jgléé%'d&my é"Pﬂﬁﬁ”ﬁé{iW"f‘% ACHYIRt dsay)-
analUeing puiifiagipretads siffingy asobaiturneMbicRay Mgﬁest for Carbonic
Anh){mo%&eg %@g] hi %}I éco,gl'pl ex protein mXxturés using
capt il § Ao@7d negligi afasoideppurifiast protdies whaded. 20
-2yi osol i Figexé BaGhol : ' ell li.ne
HEK293, . The. doped %%#tﬁ%%ﬁ?{é%ﬁ%ﬁ%'&l'?°f8{fﬂért° a
pr otBPWE Ilggnqﬁéora;ﬂp@jme-qmmcammﬁoft Li nk) resin. ,
Figure 33 shows isolation of Carbonic Anhydrase from complex protein
mixtures using capture compound A. CA Il was doped into a FPLC purified
protein mixture from the human kidney cell line HEK293, . The doped CAll
25 was pulled out from all other proteins using avidin-coated (SoftLink) resin.
Other proteins were discarded, vielding purified protein ready for further
analysis.
Figura 34 shows isolation of Carbonic Anhydrase from nighly complex
proterin mixtures using capture compound A.- CA |l was doped into the whole
- 30 cyiosolic sxiract from the human Kidney cell ling HE'K293, . The doped CAH

was puiled out from all other proteins using avidin-coated (SoftLink) resin.
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-16- Ocher proteins were discarded, yielding purified
protein ready for further analysis. Figure 35 shows

capture and isolation of Carbonic Anhydrase from

| ysed red blood cells. The top spectrumin the figure
shows direct IVITALDI of 5 lysed red blood cells (no
purification) wherein si gn_%_ for Henogl obin, which is
i n huge excess over all other proteins, can be seen.
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i of. capture conpound A
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cell%@dﬁ@utge,-ly@ﬁseﬁslhé esjland ot her 30 published materials

t hr oughout the entire disclosure herein,
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Figure 38 shows capture of proteins with lower affinities using very
high concentrations of capture compound A.
DETAILED DESCRIPTION

A.  Definitions

Unless defined otherwise, all technical and scientific terms used‘herein

have the same meaning as is commonly understood by one of skill in the art

1‘9 which the invention(s) belong. All patents, patent applicaiions, published
applications and publications, Genbank sequences, wehsites and other
published materials referred o throughout the entire disclosure herein, unless

‘noted otherwise, are incorporated by reference in their entirety. In the event
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WD 2004/ 064972 PCT/ US2004/ 001037 -17- that there are
a plurality of definitions for terns herein, those in
this section pWgail. Were reference is e to an

URlw 190981, such indentifier or address, it i$cr/us2004001037
understood that such identifiers can change and

particular information on the internet can cone and
go, but equivalent information can 5 be found by
searching the internet. Referencg thereto evidences
the availability and public di sseni nation of such

i nf oriAB ek akSa Eﬁﬁ'ﬂl%ﬁf ?éfﬂuté | %ongl%got esegr‘p3 1S section

a |linear seqguenc
aboutPreegl. WMreoefed@mej ioinmgdtk ﬁ@’aiﬁ)@mhgﬁéﬁh indentifier or

bond 1 hi ength the term polynucl eotide
begi ﬁasdcf\b gy g’r“ ﬂcgab%&iﬂ iHer#lans can change and particular

|
o e s S 45 BB o o
ar el dgsouay bb’lﬁ@émhlnglsféiqaumgumtofﬁet(fezeﬁfeQ@@@toba\ﬂﬁgﬁé&%he
eoti de e a ackbone
| bond%ﬂ?ﬁmw aéﬁ%é"%ﬁ?cw%ﬁ%'m on Q%Ehwfof%?i'%kanpl e, a
hosphot r festsed Hupsid,
ot e By o
bond?@ @Z’?Fé HIRPoUS A 08, pegedtittestoingd bynémispHediester
| 1 1 d
e oo, B BB I U S0
[:'DFSS e- phds pisae éneb@m,kamubgodrw ctamt!é&“aﬁéld@’dmﬁaﬁ@ﬁW@Bieéequence of
e s used herein
pr ot eé?r%ghggﬁ%@ blont %@ i ﬂgop'ﬂ‘é'%@ﬁtd%ﬂ&@% or fnear,
As usegLidreesifrup ta éonfTEb eé’dBLﬁ 50S o@QE{o&%oﬁUEgeotﬁ%ﬁdaged by a

nat uj.e E derivatives thereof. Bionolecule
but H3SkReRe] W%Q@Bet@ancﬂ PlyesnildeEsterdsamd, for example a

| i des
Vi :mg dﬁ%@?‘?} 1 OFW 3 %Ogéhwp@gﬁl @elgqﬂcﬁg p?f%q%g)’othloate bond, a
4bi gmﬂwmspheﬂamnﬂeﬂér PO R FdERtdrdSshd. 6?atb%§>ﬂde bond

her ej LDl -TOF .refers,to matrix assi st ed

deso@ﬁml QPURISINECdY on-ti'me of fli ght mass
'Spect r omeAg Msed*ﬁei‘é'ﬁwewg)eﬁ%é' cheﬁchggrgfﬁﬁ@ﬂ gg‘gfsotoguc?elc acid

or "conditionin use
pr ot &alogsieribat therrbess-phoaphitech RRbYRE R teffaded by a backbone

nodlliélﬁgozieqh% p?e%{dg}%e he | aser energy required t

vol o mnimze the |Ike|lh00d of

20 agment A @sedhereli pR5bRIMelhs b tid IEEaRE pws%nt within a cell.

resolution of a
_ s used herein, a biomolecuie is any compound found in nature, or

derivatives thereof. Biomolecules include, but are not limited to
oligonucleotides, oligonucieosides, proteins, peptides, amino acids, lipids,
steroids, peptide nucleic acids (PNAs), oligosaccharides and

25 monosaccharides.

As used herein, MALDI-TOF refers to matrix assisted laser desorption
ionization-time of flight mass spectrometry.

As used herein, the tarm "conditionad” or "conditioning,” when used in
reference 10 a protein thereof, means that the polypeptide is mddiﬁed to |
decrease the laser energy required to vota_ti[ize the protein, to‘ minimize the

likelihood of fragmentation of the protein, or o increase the resolution of 3
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mass spectrum of the protein or of the conmponent am no
acids. Resolution of a mass spectrum of a protein can
be increased by conditioning the protein prior to
perform ng mass spectronetry. Conditioning can be
performed at any stage prior to nmass spectronetry
and, in one enbodinent, is performed 5 while the
protein is imobilized. A pi®tein can be conditioned,
for exa%ple, by treating it with a cation exchange,
R SeTReatus OhihePiRiN ek ehthegm mpdmsrit amino wbideh Resblution of
aedye r neity of the protein, )
Bpo PR o) E4 8BS E S8 HutogiauBo e protein

t hereb el’I'm nat I'hg
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aﬂﬁ%gdato't e various proteins in a populatio n one
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B b 1R B G elrogete o Barprisipriborsin dor
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conver tg ?g at 0 ﬁﬁ?ﬂ%‘gg@ i@éﬁﬁfeé{?‘%%?%' ’2@ t@?ﬁﬁp%@'ﬁﬁa‘f cations (or
2pipNa) R 1o, theciarions aexeirsiin eepdpiiationnt IHIdheCSIBOHRRRL,

. ok eITSiineepdia ERp i
e e RS LR BHeT Be i b6 apeeenéreceal so
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ool acul es 1o be. analyzed and. t h
oL e e e e and the vERotHl A
foamatioh ouisolfidel A RRUGRAL 1 of FERLITEDL b9, LIDROYe

resolution is advantageo

Likewisei shaigied grainoiasit side whbinsasirt B coriairidto UpRhElRD:

LLL QP - Ot el i S, generall'y unnecessar
d ecggééégg{rpi%éﬁig%gfy 'IyC%TI%"t'qugﬁel y st a)tgl e under ac%/di c,
hi ghSiane tigey capined & - ' t, .25
rI guiire ngl??gén?dr){%?%f&n%@gé's ec@eﬁ%%égﬁ%gléi%a?' ses.
PofHRR% conditippingssiimblentor onerey boﬁ_a;gbﬂ‘rohems ﬁha\&%hgimplhféd.
freYoim er, pepti des, suc as
Hﬁ%ﬁ%ﬁ?g% I ng 'rcr)églsfeiggﬁg’?ﬁ Rrg’“f&‘? % ibe apalyred én@é!i@c
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[ t stabi I
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”B‘Sﬁ‘ﬁéﬂ PPN raglEnentde improverresolation jSi S.
adbbBaedls $&t 49 t ogr.aphy, as well as,
e Ry AR G BT PP Bt s arotein
POriiGfbve proteins and other reaction mixture conponent s

w 4/ 064972 PCT/ US2004/ 001037
V\%&%‘?tlc{n?ng 017 pro?e:ns Is generally unnecessary because proteins are

relatively stable under acidic, high energy conditions so that proteins do not

- require conditioning for mass spectrometric analyses. There are means of

improving resolution, however, in one embodiment for shorier peptides, such

" as by incorporating modified amino acids that are more basic than the

carrespending unmodified residues. Such modification in general increases
the stability of the polypeptide during mass spectrometric analysis. Also,

- cation exchange chromatography, as well as general washing and purification

procedures that remove proteins and other reaction mixture components




-19- away fromthe protein can be used to increase the
resolution of the spectrum resulting from nass
spectronetric a'ysis of the protein. As 'd her ei n,
CaplgiRfisbi.cl ency is the peak area of the capt Hé?@szoauomow
bi onol ecul e/ (peak area captured biornolecule T

area uncaptured 5 bi onol ecul e) as neasured by HPLC

anal ysis. As used herein, "matrix" refers to the

material with which the capture _;gonpound bionol ecul e
conjugates are conbined for MALDI mass spectronetric

anal vy. t

el Ry ML RS Ll 1GR3 1iF PSRBT the spectum
such rasumlhgd&mmmaskBpmmmetrhmh@fs &ithe lprdt@ini. n t he

art for | ei c acid and rotein analyses is

cont enpl at fUses] prrein F@P(UE% GiANEY b5 Byrdpaskarea of the captured
conj Ugakeiofy tr?al@ a%&@ﬁ»tﬁr@ﬂig&rﬂ%uﬁ 9 th a?eéﬂ;ﬁ{;(éﬁiﬁred

- (optimal for 'ei ¢ aci'ds an roteins
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i ncl ugteapdid soorebid danjietst are %ﬁbiﬂ@ﬁf"mr RO DR rfkfos
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such %ﬁsacgemeéréc @mﬁxm%rén\jmﬁr@mqﬁe@q}mm@szwdmmds including 3-
bi ol Hid C?P%Dgﬁﬁ'a%f@h B mERRE o0 s th .e%gﬂg SIPkNRYB tg fypse of skill

synth 'y or u5|n reco

ntd hddshe Ag faseutldie eeldrand/dxeprbﬁr mnbiyeé@lsymﬁemb&ted Since the
refers to aalg%lolo c I 20 nol ecul e, i ncl udi

macr SO S(&qugat@%ogﬁmwtgelﬁ@ﬁg‘ﬁ@?q protein a mixture
subu "(bbﬁmapfor‘?lgf:[bléaédldé%nd Bﬁ:ﬁ@@%) of’\@nbﬁfk rﬁ&%ohi‘egiﬁ%ﬂ HYused.

a bond or a macronol ecul e I opol ynmer can
exanpl e, &\péserhigpvommageomalecpts pfapto aey nmlecu!e havmg a

conbit R aRE eRiy ot ety s 15 e Rl dagromolocutes

g e dutlede Onitaire nbgliritae R, ipdptifess| éﬁbt‘éf@c hdcieetide) Mudleic acids,
or a glycoprotein. The nethods an ol | ections herein,

t houdR" atsacengd elher pushemolraslesithet aisousriasakly syrhesized by
be aqﬂc% L&’FggH%ﬁmstWcéH B? he%iégéﬁgE%tﬁgtri%&:dﬁ&éﬁ%combmant

- assays, organi c syn
or imolegalarbmlczgydnaﬂhpdst her reaction or assay

per f or med a oI id ort, or
nanol i t er ‘5t %Ei‘?é @1?'0 b'%'y&eruése'@f?fért%|anb'°‘°9'°a|
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‘and all nolecul es that can be i'sol at é romljving
or garﬁugwglts,z:a.derwatlves thereof, which are Ilnked by abondora

macromolecule. A biopolymer can be, for example, a polynucleotide, a
polypeptide, a carbohydrate, or a lipid, or derivatives or combinations thereof,
for example, a nucleic acid molecule containing a peptide nucleic acid portion

25 or a glycoprotein. The methods and collections herein, though described with
reference to biopolymers, can be adapted for use with other synthetic
schemes and assays, such as organic syntheses of pharmaceuticals, or
inorganics and any other reaction or assay performed on a solid support or in
a well in nanoliter or sraller volumes. -

a0 As used hersin, biomolecule includes biopolyrners and

macromolecules and all molecules that can be isolated. from living organisms
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or moiety of a drug.

and viruses, including, but are not limted to, cells,

tissues, prions, animals, plants, viruses, bacteria

and ot her organisnms. As used herein, a biologica
particle refers to a virus, such as a viral vector or
viral capsid with or w thout packaged nucleic acid,
phage, including 5 a phage vector or phage capsid,
with or without encapsul ated nucl eotide acid, a single
cell, including eukaryotic 28d prokaryotic cells or
fragnents thereof, a |iposome or micellar agent or
GORINFHe Erding Jatare et limfied &, loshs, diseves, piriohsginieals, ~
[ Q i ol ogi cal particles.
?ﬁ% G éﬁ%ﬁgéﬁ? @@egﬁéﬁw ri']%)ypically consi dered
macr oﬁa Keed hea@lb,ea ﬁrm@me&ﬂmﬂM£ réf@ranota Weresat ¥s a viral

)ié‘m hesi. ZZ ﬁb‘}(‘e derived trom cells and viruses.
"6 &l F%Pﬂﬂ g g o Epek G OPHEIRID BB R2ER dRCikding
a phaindivdaioe of phagdsapés, \Qliﬁ h?ﬁ;ﬁﬁ@&i‘ér&aﬁéuléﬁedﬁmdc@é&ﬁlde acid,

co und, for designing a therapeutic or
e b NN i éﬁnfO%@ﬁdmﬁmmsceaaﬁrﬂaamm th@r—of a

ﬁh& &‘Simcellﬁﬁb G i ﬂacgré]?ﬂg g%rﬁ% %ﬂdl cﬁﬁer uch

Beptl pept i m netics nse 1
iaaie F‘@é"r igle. aljﬁ*é pUEPQSES Aetdindrblegicat pmﬁdea‘malmm

AR 8, e o LA L Bl S oy ar

newbwllyeayeﬁtesmady bt axepderived drum belldsetlviassdsor

sort | capt ure.conpounds, eit a sorti

F unctRoHSq bofeinf Bl RSB I 3y Soipopuniet s & Shbite for
Lseked therapeatic bdaslanQQdi tompbBene farRskPirid A therapeutic or
&'nctl nallt is t 0 target. As used herein,

o Bprtaceitical el suypegis e MaellFlscules,
fn@mma@ E’*'J‘Miiﬁdﬁ!’g%\rnﬂl“ﬁ'lfoﬁ‘fd'ﬂflats.‘ BBpﬁHesa pg?ﬂ@a rfn%éfgc‘,@f, ?ﬂhéér?se

qulsmlnthebo that results In a er ent
uipseaptiadias, fragmenss of aptihasies errecombinant antiendies.

Pﬁﬁkulaﬂfm@l‘es{zér&ﬁjrﬂﬁﬁ‘dchgﬁﬁ:ﬁ)erh e fﬁrﬂﬁ%l 0%5 B%BS 50 that

ers to a nol ecul e IS a
tﬂxewanm umoaawwf@cwtmrmmﬁgom tbmt:sen amfmrsmﬁmgamﬂhes

'eﬂgm cal syn té%ftﬁe’&&q&g?%’% Q{f ﬁ’ e 4 t%&t%'}ﬁw

Slalmrlsoislm@cﬂl tara solidobuppmirt, mdn@reﬁmetmnhg”mwetmnamy istthe Girug
%ﬁq& is a bionolecule, such as a protein including
hot limted to receptors and enzynes, that the

dr ug Assused leevadit] a REGThELBBISHERTSs (FRhFeShpolRNHER i€
formed after transformation of a drug following its metabolism in the body that
resuits in a different molecule that may be more or less active than the parent
drug. |

As used herein, a drug fragment refers to a molecule that is a portion

As used herein, 2 drug synthetic intermediate is a compound that is
used as an intarmediaie in the chemical synthesis of a drug.

As used herein, the term “a" is singular or plural.

As used hergin, a druq targei” is 2 biomolscule, such as a protein
including but not limited to receptors and enzymes, that the drug is intended

RECTIFIED SHEET (RULE 91) ISAJEP



WO 2004/ 064972 PCT/ US20041001037 -21- to interact

wWth in vivo, thereby exerti ng the desired therapeutic
effects. As useWherein, "drug non- targe!is a

bi I such as a proteln including b
Ilgn@?ggﬁdt‘%ﬁ?eceptors and enzynes, that the drugg{:gUﬁ%f’“mm”
intended to interact with in vivo. The interaction of

a drug with drug non 5 targets may result in undesired
therapeutic effects such as side effects. As used

herein, the term "nucleic acid" “Fefers to

si ngl e.sttraP gg and/ of %%/ubl e- st randed

pol y i ¢TI & R o‘%egﬂfﬁ!r@oﬁhgcqeéir@déla@@p@m?ﬁects

and ribomg gl (v e 0, .
der vat  vos o oa bt LN gl (S pERDIHTg Such es & protein
nol edigleting bet neiisaitechisl lymemtsxmainmmi\ems diest, thisidnk@ & not

deoxg BT L RRTBLAIP R flo. LA MSGuamof & g gt son-
arid tavgebanes refuitinendushePiHaARS AL & RIS NS a-g 3BidRcts.

thym ne and cytosine. RNA, ribonuclelic acid,
ri bose as ﬁh»@eglf@&’?'”aw@ ICUﬂa&WlelE@plChdf@T@F% twwhg@-qwm;ied and/for

| id"_are anal qf ,
nocl o oot e (i Tl ARbE, ol ef dp TP pERRgoid onay, anc
phos Dbonmlarc@a:tcb(mm as 16l a8 dinaldgeor skeiraRRa) GUSItHRRENA or

deri &5l conbi I'fatl ons thereof As used herein,

t he HB@&PrFﬂR!‘P SieQides perliesr pelvaiers iof Q@ﬁ'@p“@*?s linked by
Aol YBES pHRRbROAIESEY ﬁﬁkelg%%Stlnm l 4ok 6 xgpcﬂﬂﬁéle‘i eoéugar
nucl eot i de derivatives,” i1ncluding a deoxyri onuél

ac:| dQ(QHﬂA§5 degxyrihgse asideine bases of REMyClestiies @%deume guanine,

P e By RN, BNADrphRio S BERE Fiag fivase a5 the Stgar and

phos pl'amuilrepltaees thyrrdnef PllscENBIBES in ﬁae t@HﬁS‘HUQIEfd &34 8re analogs
bond, (ﬁ os%h ram date bond, a neth Rl@{\ sphonat e
- di esPE?“ B5RFISSUSRASRRRI G islaic a@ﬁdP )t Phosphasethioate DNA,

nd The
? gr mangpflgég %E(e:ﬁ Iggtg Eo%@%d(cgégl?flag\‘?%se t?h%tr\&iésgﬁeﬁ?? ally
s¥ nony nous$ ysed hargipdhgdenh Fm!yrd&ﬂeotﬂlet' Séf@gahtd aesHgdrier or
t he LzZe t 0 nuc ot des
'exang{’]&meg%&%ﬁm"ﬁ% PE‘%&‘B@&% 'éﬂkl%a eq'@% oF Rulegtigeerivatives,
fift MCltﬁng@Gebkmﬁfoﬁdc@i&é&@‘(Dﬂﬁ¥ 4 ﬁtrérﬁ.[}ig% iB-acid (RNA). and a DNA

Nucl eoti de anal ogs contained in a poly eotld
be, PORNSGHYREVE capiaiing dof examnplecs eutiedtide analaghor a

I t | eoti des
200 BackBnd R btht PAENY Bhd AhoBlestd Bl 10 R aiE, o
fl uophxmpdantr;esterd:c@ﬁicblprms ROtaphi@aRtHdre, a'rﬁﬁﬂﬂﬂﬂﬁ:ﬁ%ﬁhoﬁte diester
vvh| ch allows for detection of

| ghSo ?/de an@&ﬂ?@é@t@%% bendaa thirssterdimna. o agoeptide bond (peptide
nucleic acid). The term "oligonucleotide” also is used herein essentially
synonymously with “polynucleotide," although those in the art recognize that

25 oligonucleotides, for example, PCR primers, generally are less than about fifty
to one hundred nucleotides in length.

Nucleotide analogs contained in a polynucleotide can be, for example,
rass modified nucleotides, which allows for mass differentiation of
polynucleofides; nucleotides containing a detectable Iabel _such asa

30 fluorescent, radioactive, colorometric, lurninescent or chemilurminescent tabel,

which all_ows for detection of a polynucleotide; or nucleotides containing a
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-22- reactive group such as biotin or a thiol group,
which facilitates immobilization of a polynucleotide
to a solid support. A polynucleotide also can contain
one or nore backbone bonds that are selectively

cl eavabl e, for exanple, <chemcally, enzymatically or
phot ol ytically. For exanple, a polynucleotide can 5

i ncl ude one or nore deoxyribonucl eotides, followed by
one or nore .ribonucleotidé&" which can be fol |l owed

ri bonucl eotides, _such a_sequence

d
Bl aToub Sufl S8 DY B senim v Eeline nppbiasion
@y@r;cmymﬁemaeae |ay=ftma|<%?bbﬁe a‘mnﬁéb:&%%?% EaRESnian ons

more bonds that are refatively fesistant
fi"éﬁ"@'ﬁdﬁﬁﬂl’@ﬂ% bem%ﬁi greotdlgoively desvatds, Tor emmpl&

el e gralia WERRbLAERLL PR ko fasotpinen

Bichedee pnador otore siebmltexduubbeo&dﬁ] @@!Rﬁ@ﬁﬂ ®pbRs or Bngl, or

A e R S B s

pnetp arsdjuesta ge Idsedmwamb h%ﬁuélé&ﬁ‘de é %i;mi
)ﬁ\e ?r et at Nucl ei ¢ aci ds Res. 99)
RS- yﬁ@&'%@ie& 4@ ZhFoRETECHBFIN NS fomcarei m@brthat are

Pe1atiedlg ré’éiétgnﬁ@ c,@é?éﬂllage fd?%xaﬁ?bml (ﬁum@n@ 8[:%6rﬂibléhftrd@

gene, Wwhi can contaln a IC re
Bﬂf‘“teil"o‘f'fh'@f‘ Can "éSJW%\gé@iB@Ud@gjirtBadde reptide mlmlﬁlmactd onds

I
B3R oot SRRt leBag’et the S350 alh EHBKGELY A oHGEPRG Fter
hcmd,emr ibe lﬂ(&naiwﬁsrcapehtesof(bmﬂ'@xtbndw Ibly atpol)l(merase. Peptide
ite lo

Lit C or _a 20 sa . A
BLIERoRE sbhindetTh 1 podted ifed Blellinabt methaas e, for
exampteeweilerrcétw|(m997)fmmc:@mmmsa?e§ ey doybrid, or
can be tripl S{trandf}}ﬁ or four. stranded. \Were the
pol yn(éw%f)‘i‘?g?eo ide Gap e @ PertionRf @darges nucieic agidmacleqide, for
aRarfipldla porfién &f & 9Bhe IWhRhic@R coffin 8 pHiif r?;hlc I'ERIOI‘I ora

poI ynucl eotide can contain conbi nations
eerionqian perrgeniE egion faichemesamea forraemple, a portion of a

- %ﬁ bFﬁ& 1€8tide t‘@g‘éﬁtsr KRG tsﬂor‘i’téeﬂ o Skfp%%lt ﬁ%ﬁ'ﬁ) l08is, a

20

25

yzed or mass .spectr one 3y 2
vaitahle nomber of tendges rdpeats (MNSTR Lients, at mmomtemtmlupss ora

sul t
ket Reubl ABUARAGLRALAn 8L i LE3GA Behuni
sﬂumﬂ&cb mmlmdlng,afnabymnpie, al\msA Frmﬁlhfybﬂ@tcbrwa‘h w@trigm stranded
{:? ILI_J g ﬁdl 0 ? such 0 ‘abels or
{frur SGabled oV BikSe e BebRudatiisdaslaganded Ol el can be
frpasn feBe Qtormwcw UERIDR, afd Bed‘ndE@ pBlyRBERoEME Ehh OBl -
RECT] FI ED SHEET (RULE 91)
combinations of such configurations.

As used herein, a "mass modification," with respect to a biomolecule to
be analyzed for mass spectrometry, refers to the inclusion of changes in
consituent atoms or groups that change the molecular weight of the resulting
molecule in defined increments detectable by mass spectrometric analysis.
Mass modifications do not include radiolabels, such as isotope labels or
fluorescent groups or other such tags narmally used for deisction by means
other than mass spectrometry,

RECTIFIED SHEET (RULE 91) ISA/EP



w WO 20041064972 PCTI US2004/ 001037 -23- As used
herein, the term "pol ypepti de" neans at | east two
anmi no acids, or @ no acid derivatives, in{ding mass

mogtd +RYoas,no acids and r am no acid anal ogs,
are linked by a peptide bond and which can be a pthbEibosonos?

nodi fi ed peptide bond. A pol ypeptide can be transl at ed
froma 5 pol ynucl eotide, which can include at |east a
portion of a coding sequence or %b portion of a

nucl eoti de sequence that is not fdturally translated

frame ot hs® BB erelio i s RRYPooHAs (mesas RgoaR Wo amino
| Nt r oacisE M eRtfe afiderRbtives, %Jcﬁﬁ@hﬁkg%ﬁﬁéﬁﬁﬁﬁ%e Q%lds and

regulatory sequence such as a pronote
al so ¥EMCHESIC ARG WIiCH Breslnicidds apeu :tajwlhmathab@ whirh can be a

nodi f ticC ods fol |l ow ng
trans?gﬁllﬂg% p%p éﬁﬂ'%af\ ‘Yﬁ/&ﬁ’ r§a” gﬁ"’@r‘%c‘ from a
" pBl mptuwlaemde whighicae’ lncﬂﬂﬁie af %QE&EBmoﬁJcﬁhaué&ﬁkngﬂ seguence or a
e skiTle

-essenti nonynously herein, alt

arti 9%9\'? %B%ﬁi*%'@@“qqtﬁ‘i*q%}@ﬁlthé@s g@h@a@lr&xity tewrslaipe dus, for
f Q)
o (e 30 tleind lok¥iekin BN EE B Raf & Peinasframe, or

15 ndwingén Hwnmnmqaedre:aaﬁ'occrrﬁ aintranélatedescrfiehle, a regulatory
post nsl ational nodi {#ﬁ%atl&g A pol ypepti de can :

be possetq@?%%%t%% FhaPrgm YpRPtidesise campeehemically
pios Hyathvkbd difd (CRRASPRRBIRHE elﬁEal%rye?&?ﬁ"a%E'n‘?&hods following

(gl ycoproteins, proteoglycans),
per f draRstatipA oacbemrcabsyntheasr Shetterns I’polwetptlde "Apepiseat and

her ein refer to sta

at t alcEmtéiF a'te%%ggtdy%%%bﬁ@} WO\W oY Jter %‘?‘cﬁ Ltﬂshthe skilled

i nt ermbsamecogmzémaﬂgepﬁdee?gét@éw coHIdiR! 18l than about fifty to
attac \Ton gme conj ugati on neans are

str eﬂ”g‘jl”@idﬁe B @ resigdees, mngtthat mrﬁteemecﬁe@are obtained froma -
hpsdr QRIBREI Sourel Q{t@ﬁéh %Bnta'ﬁ?qglee%a“tg@ Sé%cth'r%i]a HaPiiodifications.

using functionalized nmagnétic
DYNABEADSpeplide tarabe postiepistationialy n@dﬁbacbmr@talnwe

bead [.d k, NY and Gslo 25
Nor whpSP s icH W@P&b??@&%gi%my&ssw%ﬂﬁatygopro?euns
asso@t@tbb@?@arﬁ?t\mﬂéﬁ CEW% lﬂfrme%% lsor% a%%\@ﬁ(?{‘m vitro.

ol i go/ pol ethy ene gl ycol ;" format |on a cova
bond, suff UgsdAereini fte tom deorjugatedi mﬁei’edo @table attachment,

tslal O 0 cro sllnk n nt g; .and

4 OBl B PO o BT A, BT e Bovetet

her eIattacharaeum‘toIﬁerncm@trﬁ-:tr Sorjag étndipﬁtﬁaﬁé BIOBrERBYRINIR AvRiin- to
e detected For the purposes herein,

San.pi)é)?{néiﬂtgf@flpa M@ﬁh@@cmemtlgmnagnetlc interaction (e g., using
: functionalized magnetic beads, such as DYNABEADS, which are streptavidin-
coated magnetic beads sold by Dynal, Inc. Great Neck, NY and Oslo |
25 Norway); polar interactions, such as ';wetting” associations between two polar .
surfaces or between oligo/polyethylene glycol; formation of a covalent bond,
such as an amide bond, disulfide bond, thicether bond, or via crosslinking
agenis; and via an acid-labile or photocleavable linker.
As used herein, "sarple” refers fo a composition contaitling a material
¥0  to bedetected. Forihe purposes herein, sample refers to ahything which can

contain an biomolecule. The sample can be a biological sample, such as a
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contain an bi onol ecul e. The sanple can be a bi ol ogi ca

sanple, such as a -24- biological fluid or a

bi ol ogi cal tissue obtained fromany organi smor a cel

of or froman organismor a viral particle or

portions thereof. Exanples of biological fluids

i ncl ude urine, blood, plasma, serum saliva, senen,

stool sputum cerebral sg#fnal fluid, tears, nucus,
erm amiotic fluid or the like. 5 Blologlca

| ,blt)llogi.ﬂ@éﬁuﬁir@ aaglgklég:@i tissusf olatelries!, frars walyloygariisia or a cell of or

it Gl b ¥ YRGS o oot Phtactr EReRRE ol s of
-~ biglogltainidsantoRe urimd, dMod, MsdRs] Mrurd HQE@I s8Mma, é@ol

structure, including connective, epithelium nuscle

spatilgTn eeRabrel spiab SuidEiennpl recud, spisonogimpitictiluis arthedikeo

o R 5815525 oY o B RAEH, Pt haF G M ootnr

wilth Maugntm'belaﬁmtmsieéﬁeghat fary dred €fthalstrobluadingsieriblicana
asourqe g tlnég%fromallwn being (e.g., human,

%ﬂ?w“'”ﬁ r fupgat oiyral sfustirerincligingopnnegiive,
erPheliog aﬂ.&sc@aﬂpa Reif@MisBfed. MELL e & @mbgﬁgvﬁmgs%ﬁd d

materials (e.qg., tissue, BT I OpSI s
in¢clugs @eganisr., dumor%uanm sm)des;@rtaneb@gmaaﬂwfdual cksll(é)e g.

uri z? ic fluid and 15 m)ut1 vvash
(coﬁﬁw Sﬂ@*%%?d&ﬁ'ﬁ*de@ﬂcr 9,9'?8[ §ameles {2on agBatenehektamed
fréfld %urﬂ@@blr@hﬁg %fh ﬁ‘!l?ﬁ?@ 5@[5{*‘&@?“ 'hHhijan 'aﬂ:mal plant,

enbodi nent's herei n, a sanp

bagigria, rftm@lt praitsbwaugl)suﬁwe biclagies saamid éan blaam anng n a

ing Y e e e Gruel bSO SRR S Bsues from
cmﬂﬁhﬁm bidldgioal Msesl (der, Ql'nﬂe bfc‘)%dt &4Ia, aRInidticTHAPaRd

mMeans a non-gaseous, non- li qUI ITHt eri aI havi ng a
mawithrwagh (qatieining bwpald:eélaﬁpdm cedain ¢rsbadifents,sfilace

BESH 45 ey SO g 5 S0 T
m@wdpwafmaﬁlcmr&lysis(mcigdbs samphey thak bestaRPs eniglues 8 mditrix

: Usga net| c or ceI | ul ose bead; or can be a pin, including

9F MapsaiPesiAmeYis analysesand the easfiwienat or i al
co?f){ J}Eﬁb@n%n%[@bgﬁlg used herein, a collection
I'n

refers to co ati “two or nore nmenbers, _
gendksabibgd Bered, thdter "soh@@upﬁﬁﬂ" mEQD8 somormpaseous, non-

o B B R A ok S oo
o 16 S50 S SIS s
casdipininesormafediesdeychiase sitica el e cantholled pate glass, a
mé’grqétfcs&agélﬁllose bead; or can be a pin, mciudmg an array of pins suitable
for combinatorial synthesis or analysis.

As used herein, a collection refers to combination of two or more
members, generally 3, 5, 10, 50, 100, 500, 1000 or more mémber% In

particular a collection refers to such combination of the r*apture compounds

as provided herein.

As used herein, an array refers o a collection of elements, such as the

capture compounds, containing three or more members. An addressable
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that the nenbers of the array are identifiable,

typically by Jgtion on a solid phase su?rt but

al fiytue of an identifier or detecta
aR“£XVnﬁgéneral the nenbers of an array are. t@ﬂﬁgumumu&n

i mobi lized to discrete identifiable Ioci on the

surface of a solid phase. A5 plurality of the

conmpounds are attached to a support, such as an array

(i.e., a pattern of two or nore) on the surface of a

support, such as a silicon chip-e8 other surface,

general ly through binding of the sorting functionality

With arragmm;nﬁhaﬂhpm@d:baﬁ dfiliee awsy aceidentiflabie, typically by

S or Addr essi.ng,.can achj ed by | aheli,ng each
- enboPbHIEEs ERid e 2t ShBn BN T Eu s B an sk EFOr

f r equaseyisCRARLER OHakdY, wqbnatrﬁﬁhuwar%e.e@f oh frdedte he
beads, or ot her such i dentifiable and col or coded

| abel EVRRARIFS g FRCcTRiR Eeniablalsripn themsses of aseNid phase. A
addr epRirdigy SahY %oﬁﬁwo‘iﬁﬁ%'aﬁg afrsHed 18%%.;9%{)%%% ah Erray (ie., 2

general t he menbers of e array are |
di scr Beftern @b e EIsIe) P lie sifachel asuppat.sush as %@iimﬂ chipor

h
D57 5ger Qi B neiall MnoLaf bl &G sbitnd fuRkeRakd Win o
af fi xezd:uv@r aom@uod [Eineihe amnac&)bﬁﬁte spapoitc ﬂhdt@cswme

h d
Sor ut PEPEAT] Bl Aoy RSy PREABHERE 55 oR it ap reci-

atobstrequemby (EF)a’tag tlﬁoagh |thm(‘>j@émbl! @I%’lﬂ@g@ﬂ bealtjt or othet buch

i osjre upport can, be

Fabr | ERTDIAE B 6PRF Gatied Taosly S it TeeUigr Y&t Thess
mat er jakls f&%dcﬁé@ﬂﬁb %ensa hd wtzﬂ@funcﬂdarasstu ¢ eHéhce in general the
control | e glass (CPG)).,. . nylon
Merri fﬂegﬁ’d"’é)%é R, ar&%ﬂ(@rﬁdﬂ“ﬁ‘?%‘g@dltﬁ’ Hs@@aﬁtemﬁable loci on the
epi chygtalR¥sa éb!i(:iebﬂhse &Qﬁr‘é@ﬂ&eéﬁ mdﬁé@lﬁz‘?ﬁﬁecﬁ ® O otherwise

Sephar oseR), | ose, ?netl c beads nabeads, a
ndial a%ﬁﬂCﬁé%W(tB ﬂ@e idestifiable Tahal such jas\aflixed tg|a migrasphere or
silic [ I

pol yer T PabaRReSdpndt (icAsh (GoBL RS 28 baadis)ind suspended in
pol va@iyﬂlqrd@’MEw QUi bO@ SUPRDF)) Exenpl ary substrate

I ncl ude, ?éoehgl%'in Ik Pinét?aqe"t Pefelt%ng.a% égolgble stipbb Bnto which a

gel , contro
Cros ssdamplkaeaddfnrtmatﬂxl i Idbpos:texddr Suppc(r‘ecam be Bdpicatk from virtually

a%@{ Oé@)ﬁ%ﬁ%lﬁ?ig %a{gat&régfquagm %fel |S{i G giel é?%%gé’g controlied~
sur f ape®,glasst(@PG))s hdeesSWeal eedin, I I@Qirm@ldd'etsﬁxl Béﬁi’an cross—linked
Rl astic naterja

?Lgr]uﬁrtﬂ]apwh@?&m@?ﬂ% L'%éé)*?aﬂexnt RERSELe Ge. Sgepha(s@se ). celiulose,
polyefiaghefehedty, YYnaBELES™ a metal surface (e.g., steel, gold, silver,
aluminum, silicon and copper), a plastic matena[ (e.g., polyethylene,

25 polypropylene, polyamide, polyester, polyvinylidenedifluoride (PVDF))
Exemplary substrate include, buf are not limited to, beads (e.g., silica gel,
controlled pore glass, magnetic, dexiran cross—linked with epichlorohydrin
(e.g., Sephadexﬂ), agarose (e.g., SepharoseR), cellulose, capillaries, flai
supports such as glass fiber filters, glass surfaces, metal surfaces (steel,

30 gold, silver, 2luminurn, copper and silicon), plastic materials incloding

multiwell plates or membranes (e.g., of polyethylene, polypropylene,

RECTIFIED SHEET (RULE 91) ISA/EP




10

15

20

- 25

RECTI FI ED SHEET (RULE 91) | SA/EP -26- pol yan de,

pol yvi nyl i denedifluoride), pins (e.g., arrays of pins
suitable for conbinatorial synthe3|s or analysis or
beads in pits of flat surfaces such as wafer , (c.

., silicon wafers) with or wi thout Piker plates. The
solid support is in any desired form including, but
not limted to, a bead, capillary, plate, 5 nenbrane,

waf er, conb, pin, a wafer WfPh pits, an array of pits
rmnac%lltﬁ }L\% Eg“*ﬂand ot her geonetries and forns

F%%i‘/{ﬂ‘ Pyl Yarideh pineeleag.t arraguphbpine suilaide fate

drlrﬁinmé‘!oﬂr'f:aﬁ@ﬁﬁi'@ﬂs g Qﬁ§l~'£lQ of gﬁﬁﬂ&’ ﬁw 8 s o b a?jﬁng% e as

discrete [oci. In one’enb
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centempiatad. el "beadslcandydade addrhnaah&:frﬁpdﬁ@t& LB 2R
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poI &smsedn hergrT®olynedreRiSm" Qe@rélﬁﬂﬁa%\ék@er?ée GRSk than
one %rﬁ‘n ofa geﬁg Io? pE)?ttc;nchereof A portion of a gene of which there are
at least two different forms, e.g., two different nucleotide sequences, is

referred to as a "polymorphic region of a gene", A polymorphic region ¢an be

- asingle nucleotide, ¢.g., a single nucleotide polyrmorphism (SNP), the identity

of which differs in different alleles. A polymarphic region also can be several
nucleotides in length.
As used hereln, "polymorphic gens” refers io a gena hawnq at least
one polymorphic region.

RECTIFIED SHEET (RULE 91) ISAJEP



RECTI FI ED SHEET (RULE 91) | SA/ EP WD 2004/ 064972
PCT/ US2004/ 001037 27- As used herein, "allele",
which is used i {rchangeably herein with fallelic

va N ersto alternative fornms of a gene _
poH(?%bngO{“tﬁereof Al'l el es occupy the sane locugﬁgfgjszommown

positi on on honol ogous chronobsones. Wien a subj ect

has two identical alleles of a gene, the subject is

said to be 5 honbzygous for the gene or allele. Wen a

subj ect has two different allel€® of a gene, the

subject is said to be heterozygous for the gene.

Al | el es ofs aqe&hem’iﬁ i"a!lejehevmfalmsdjlsfefdentemmmgeablly hetr&iarwith
or_.severa nucl eot i des

[ . Singl e I
can SEMCUEr ST 10 Fnle i ST iontd dansor haBRps Bieot. Alletes

of  abElRahk A8fhe 1ORuPH (ﬁi’%rﬂf oﬁ haﬁ{?sﬂ’ﬂﬁvﬁ%h@r@rﬂo@&nés When a
form of a gene contai nluge f mut ation. As used
0T g

her ewm“ctﬁvaﬁdmm in@niicahp @EBE—’S'U ecLhiechld wlidia bat

R L

| es sa geheptheenbicchisssal@tebe taidronamual foefheqenar Niﬂt—:s of a
used There| n, "associated" refers to coincidenc

w t hSRIRITOIEeRR A OPREPMRaGeiNeR LY 28GR wcl@i@Pse*é\%%\'ersl
C Ondhuéléﬁtldﬁs BRE Egﬁ YRfude ﬁi‘?ﬁ.ﬁtﬂn‘soael‘éﬁéh%?;%rn@ Y&sdrflons of

but is not limte genes respoh3| b

houskudeplideas. ﬂuraﬂeiamfﬁ odTos alsaldeartat & dorncaine pene cdetaining a

' age {T@Ilthd tion for a variety of diseases and '
IR , those that are part of a pathway that is

i nvol ved A8 uged Refdid, "prellomaAas: alkM™efdrofo 8 alBienRAYIBe
and those that indirect]l 20 contribute to the

mani fepsesntesh inhegrentestisequensivdpe @ @We@rpqmé'ﬁ'@ﬂy pée gligle or
used,iar et ahé‘gretsgﬁﬁh léé’sl?—:{r?r%tquefxg%gesretf%r@d d é(é Ql%hc variants.

organi sm suc
i nvert ebr At @sed héieith, "aasnmaitedttefem uoaidmgmnoe wnth the

al suc as a,_virus o bacteri m and
A feidbnpat o Tadrestah Slalisanse. oandon gd Hengheen.
t he A§§6ﬁlatﬂﬂ‘@an I8 dué ﬁ?%""@"g‘ﬁ@tthrﬂ?étﬁto g@ﬁ&! ?esb%nﬁble for

nucl eic acid nol ecul e contal ning an opén readi ng frame
and hwek@ﬁﬁ@géumt@agtwhqmeal@(@ﬁmram pmytdedhalfblyl)d%t@n fora

o R R VAP RuB fELaR WuP b imenati
codi ingolvedina.specific disease, condition or phenotype and those that indirectly
20 contribute to the manifestation of a disease, condition or phenotype.
As used herein, the term "subject” refers to a living organism, such as
a mammal, a plant, a fungi, an invertebrate, a fish, an insect, a pathogenic
organism, such as a virus or a bacterium, and, includes humans and other
mammals.

25 As used herein, the term "gene" or "recombinant gene" refers to a
nucleic acid molecule containing an open reading frame and including at least
one exaon and (ohtionalty) an intron sequence. A gene can be either RNA ar
DNA. Genes can include regions preceding and following the coding region.

As used herein, "iniron” refers fo a DNA fragment present in a given

30 gene thatis spliced out during m'RNA maturation.

As used herein, "nucleotide sequence complementary to the
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As used herein, "intron" refers to a DNA fragnent
present in a given 30 gene that is spliced out during
MRNA mat uration. As used herein, "nucleotide sequence
conpl enmentary to the -28- nucl eoti de sequence set
forth in SEQID NO x" refers to the nucleotide
sequence of the conplenentary strand of a nucleic acid
strand having SEQ ID P I (38x. The term "conpl enentary
strand” is used herein interchangeably wth the term
nuctenticlesrempience Feldodb ip & N: o refecs & theanidkeaideand

SRS SRR e AL Bl S S50

- Ipdgabl.eTri ‘E@ﬁﬁjﬁ.ﬂmmﬂﬁh@ﬁﬁxr@@irﬁﬁbd" i%hﬁ_ae]@%éﬁéiﬁ ﬁmgfhchaﬁg@abiy
e

nucl ei ¢ aci d having SEQ IDNO x refers to
withotns! ienaricamplesaerdnd hef carhplensant afi ¢ riglgingcidseiantd cro be

t ' id havi t l.eat i ; N

i A uli§utfY o BB sPEhd of B Slriliefier &g stena:
VIN@Nrateflrigrib Rduble Arahdesi Miglhe stiRNhetomsibrient ata d

havi ng_t he nucl eotide sequence SEQ ID NO x, the
nuship Peideving SER 1P NGk Repteraie the eomplemantary siiend of the
SRR B! EPNEPR orSRHGIEEIC Bl P ERRERY, 0
sesqaeuga@e‘ther efpreplan’ce.cmtartzmrt]ra{nd rdf ié&%@ ?Dti\m: >geWI||aem neferring to a

] es a . am aclds that constitute a po | or
SiTalG RBPRA o4 SUAS AT AU the AURBOULE FEAGHHEES BN BHIO: X,
G e a1 28 8 2 AR Ak BRI (RO
sespendehattie camplemnetar todhakofcBEIBONOdxby t he

nar ai St BT 1o Mt Sl edllhrie e @ i Horpn of
geild e eAfodes ZAniyBERs ShdataRASHIU 6l fRIheptHd P@t%ﬁﬁl e

that is the conplenent of the sequence of tﬁe
t hatAeHeed bsraimdhea terip " setise stieqdéneters ke hagé atrand of Re
_ Lo S el e . | < .
o7 SRAeARHGE R Bicfedit haeBitle Sani e iR RN,
thatgueruasthapeias ot djuente eptededentihé desblaatandiedg
to thejr well-known, 25 three-letter or one-letter
n P&l Felle. The nucl eot | des, which occur in the
var Es@\'ﬁeferirﬂgﬁg'ﬂérﬁw "eﬁﬁi@eﬁ@ébﬂﬁﬁ&’er‘éféﬂ‘sg@tﬁdi%tran of a

st andard S|ngle- tter esignations used routinely In

dauie-stranded epciFizmad tolece thedds ther mimplemeint of tiei d

; i d fers ' i1 d.f d hem cal
seBLER SR NS Ry RoPOure uomynsnts sealltida Sl e

thbidtk@iR8tranded nucleic acid molecule.

As used herein, the amino acids, which occur in the various amino acid

sequences appearing herein, are identified according to their well-known,
three-letter or one-letter abbreviations. The nucleotides, which occur in the
various DNA fragments, are designated with the standard single-letter
designations used routinely in the art (see, Table 1).

As used herein, amino acid residue refers io an amino acid formed
upon chemical digestion (hydrolysis) of a polypeptide at its peptide linkages.
The amino acid residues described herein are, in certain embodiments, in the
“L” isomeric form. Residues in the “D" isomeric form can be substituted for



30 The ami no acid residues described herein are, in
certain enbodinents, in the "L" isonmeric form

Resi dues in the isomeric formcan be s tituted

fo ,064972 PCT/ US2004/ 001037 -29 any Lanj ,
ac?!w$%§?8 as long as the a desired functiongg%&gﬂm”m“B7
property is retained by the polypeptide. NH2 - refers

to the free am no group present at the am no term nus

of a polypeptide. CO OHrefers to the free carboxy

group present at the carboxyl ®&rminus of a

pol ypeptide. In keeping with standard 5 pol ypepti de
nonedity bamine a@screslde@l, aglopy agiti a desizedl furrdignaawoperty is

(196 7 _

b BaneH B aRE BNl I e Bl dek amiitfup present at
the frel érﬂWcﬂ@rriﬁﬁi@ukﬁtﬂ o [Sypepiibie et“JOCTbe&r@tn the u‘ee carhm / grou
Correspondence SYMBOL ~L tt'~r 3lLett'cr

Y Tyial'eﬁ?ﬂbsil the Ca@’@‘&“‘iﬂwsﬁé a polygat @ﬁedmkseawgﬁ'éth fmandard

801 EPHAN o ReRpBIAS dBSersRai, BRI Chem’, 24e55260 (1969)
val i aed aBojfied gtr3N CrieR. K §LYS2Nysi 822, afbrbwativrst fodamino acid

d t E G.u glut d zdx d d/
Q n Pes%u%saarpens own in i 90||‘éw?nﬂ 'Fatﬁm X 1 andror




W Trp tryptophan
- N Asn aspar agi ne
Xaa Unknown or ot her

R Arg arginine
B Asx Wnh and/or Asp C Cys cysteine
It should be noted that all

D Asp aspar

tic acid

am no

acid residue sequences represented w WO 2004/ 064972

PCT/ US2004/ 001037
to right orientation in the conventi onal

-31- herein by fornul ae have a |eft
di rection

of

am noterm nus to carboxyltéWﬁinus. In addition, the
is broadly defined to

phrase "am no acid
i ncl ude the anino acids Ifakled in the Table of

Correspondence and i £d
such as those 5 rengP%eéJ

resi due'

Foripogiisyag o no actds

1.821-1. SZE, andgiypmpor at efl heérern by refgrence.
Furt her nor g—it—should be noted that a _dash at the
begi nni ng pr ilefidr of| 2heiiami ng achiimesiadde sequence
i ndi cat es d}{lpcptiﬁc bont—to—a—further—seguefice of one
or nore anj ho acid ne¥fdues pr to BHCHR® not e ni nal
group suchgas NH2 ¢} 0 a car boxyLLermrmatr—group such
as COOH. 10_ln_a p@,ﬂﬁh‘de or _protei Iryg@rﬁr;tabl ¢
conservatiMe substit®heons of ampHRAyiaRkGHIs afe known
tothoseo#ﬁ:,ki:'fi.‘.this arf—anRd—can—be nade
general | y Wt hout M"leéri ng {he tnethiggineal activity of
the resul tigg nol ec . Thope of 3KIIT—Tmthis art
recogni ze Lha;i_n#é%er al . _pingl egl% "o aci ¢l
substituti|dhs in nopSessentipl regi@ms of a
pol ypept i do—-not—substantially alter_biol ogi cal
activity (lsee, e.g. le 5 wat spn etisaleucinel ecul ar
Bi ol ogy off,ihe Gene éﬁh Edirtiom, ‘1987, The
Benj am n/ Quimi_ngs pUbeY co. . b. 224)'"*Y4lEh substitutions
can be maderin accofggnce with th forth in
TABLE 2 as—+eH-ews | TABLE. 2 Lgi ﬁ%’?ﬁ%l due
ConservatijMé substitMegion A a (A vdinge Ser Arg (R
Lys
y. | P Pro proline

K Lys lysine

H His histidine

Q Gln glutamine

E Glu glutamic acid

Z Glx Glu and/or Gin

W Trp tryptophan

R Arg arginine

D Asp aspartic acid

N Asn asparagine

B Asx Asn and/or Asp

C Cys cysteine

X Xaa Unknown or other

It should be noted t_hat all amino acid residue sequences represented



Asn (N Gn; Hs Asp (D Au Cys (C Ser dn (Q

Asn Qu (E) Asp dy (G Ala; Pro Hs (H Asn; Gn

Ile (1) Leu; VaN§32- Original residue Con!vat ive
su%{&&%#gﬂ Leu (L) Ile; Val Lys (K) Arg; G n_ Mt

(M Leu; Tyr; Ile Phe (F) Met; Leu; Tyr Ser (&fTH{p00+001037
Thr (T) Ser Trp (W Tyr Tyr (Y) Trp; Phe Val (V)

Ile; Leu Other substitutions are al so perm ssible and

can be determned enpirically or
conservative substitutions. As ®ed herein,

in accord with known
a DNA or

nucleic acid homolog refers to a nucleic acid 5 that
i ncl heeain hypewrwpe deud adelt iefighidrientationtin dee seayrmieaal direction

such

oueh A SRSRSE RSB AL, BRIy psgag g ce

meantredidyd g bedadlg defindDipinatidé dashmPedis dttedlie dst Table of

95%
hono 645 .
adt i VeikWrelto iBEIC PR, Slg(]

"identity" are often Us

I therewith I t f
om)sgg%;i erew or a |l ess percentage o

HrR PRy Mogified s Eussal BinBIcogFiesl such as those
It Lrg?: ’angd;@EPW%ﬁr?dqﬁi?lg by

r egargiergigec Enttheonekeoty phouldibeentied yhatandash at the beginning or

det er
i nf or

7S e B e SBRReE SHERER e o e

pr ogsaguersesoftdre: & ngraaminoadid aski@ieNaad! Samirietminal group

Winsch (J. Mdl. Biol. 48:443 $1970), as revised by
Sni t §UBMAES Mi2THRR taBoVigppinal graup. sushaspCoOH.1081) |
Brd ef 1y,

nunber of

H;? ipgﬁ‘gcét@ P BF AT IEHilaBRS St d8r AR HinR6tdiBRs of amino

acids are known to those of skill in this art and can be made generally without
altering the biological activity of the resulting molecule.. Those of skill in this
~ art recognize that, in general, single amino acid substitutions in non-essential

regions of a polypeptide do not substantially alter biological activity (see, e.g.,

15

Watson et al. Molecular Biology of the Gene, 4th Edition, 1987, The

Benjamin/Cummings Pub. co., p.224).

Such substitutions can be made in accordance with those set forth in

TABLE 2 as follows;

TABLE 2
Originél residue Conservative substitution

Ala (A) Gly: Ser
Arg (R) Lys
Asn (N) Gin; His
Asp (D) Glu
Cys (C) Ser
Gln (Q) Asn
Glu (E) Asp
Gly (G) Ala; Pro.
His (H) Asn; Gin

fle (l}) Leu; Val




synbols (e.g., nucleotides or amno acids) that are
simlar, divided by the total nunber of synbols in
the shorter of the two sequences. The default
paranmeters for the GAP program can include: (1) a
unary comparison matrix (containing a value of 1 for
identities and O for nonidentities) and the wei ghted
20 conparison matrix of G rd#skov and Burgess, Nuct
~Aci-ds.Res. . 14- 6745 WD 2004/ 064972 PCT/ US2004/ 001037
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addi tjonal penal ty for each i n each|gap;
and (3) noipepa)ty for endjgaps. EeWthﬁé any two
. . s Jh that

are at | eaBhe gtk 85% 90% 95% fdeRdeq7vyr 98% of 99%
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; Acad.__Sci_ USA 8 ._244441988

Al ter nati vBRy(YWhe BLAST 10 function a¥r the Nat i onal
abase—eaf be
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used to def&riiine i dentityl In gendfRilPh&equences are

aI i gned sovgr@,ﬁ) the highesp order fL¢R, TS obrained.
rse has an art-recognized neani ng and

can be cal cul at ed usi ng published techni ques. (See,

Mol ecul ar 15 Bi ol ogy, Lesk, A M,

t t
- Offjgt SU&%@ %n%ﬁf' ?%Piayﬂlsﬁ@%anmanmd@ ermyaeg empirically or
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%dé@ﬁﬁmiﬁlk ome Projects, Smth,
in .,Hg\g%m&?%% {(‘gé'éﬁ& ork, 1993; Comput er

Anal As used)hemqmelhble\ @aﬁm@cleu@@cﬁd Ihom@fogfrfaferﬁs to &- rMcIe:@QQld
mana Press, New Jersey, 1994

| th%ﬁ‘&[é‘#g’é a %‘?ﬁ?&?& eé’ Gwsﬁb‘f@éi:w%fﬁotsiaﬁwnceowqheaaw? e,

se@uenéé@ﬁ@@%hﬁg %rtﬁﬁﬁapéh%éjyo@%guag %@%Hg%@.&Anal ysis

Primer, Gib reux
“sepstartially hcwﬁ@l@gous\hwnmm hatB@lat. leANtig08s, tdies st @006 br at
bet ween two

‘e%%{{gj‘%c Sl t?‘gfe%'& %%Euﬁrsgl%er'g%%gtsﬁt@ibpml@w ety

arld ctmﬁelntred bibRgivzl betivigvat flRciids. | | ed artisans (Carillo,

H & Li ton," D., SIAMJ Apgl ied Math 48: 1073 (1988)).
Met hB%?s SEHEMBAMPIasi Rog Sidlentityd are pitemases irntelehanggally. In

) Sob ICRE IR BN PSS eriy ool by
coBupRpingesesjueltie iriforndatiddi ading.a AP, coeRileNpdgram. The GAP
program uses the alignment method of Needleman and Wunsch (J. Mol. Biol.
48:443 (1970), as revised by Smith and Waterman (Adv. Appl. Math. 2:482
(1981). Briefly, the GAP program defines similarity as the number of aligned
symbals (e.g., nucleatides or amino acids) that are similar, divided by the iotal

" number of symbols in the shorter of the two sequences. The default

parameters for the GAP program can include: (1) a unary comparison matrix

(containing a value of 1 for identiiies and 0 for nonidentifies) and the weighted

comparison matrix of Gribskov and Burgess, Nucl, Acids Res. 14:6745



Press, San Diego, 1994, and Carillo, H c: -Lipton, D.,
SIAMJ Applied [gmeh 48:1073 (1988). Methodgmt 0

det ernmi ne ident and simlarity are codi
Conpy b@ogeedr ams. Conput er program net hods to
determ ne identity and 30 simlarity between two
sequences include, but are not Iimted to, GCG
program package (Devereux, J., et at, Nucleic Acids
Research 12(1):387 -34- (1984)) 3BLASTP BLASTN, FASTA
(Atschul, S.F., et at, J Molec Bol 215:403 (1990)).
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are defined as nucleic acid or an no

subs CRlcyiatehysing pullishad erbniopgs.y e, ped eCﬁmputatfonai Molecular
h
o5 506, A SO O, SR EALAL MpSBACTaee
SSPE BiGcdAfiiiay: 6@ matics e Gam&heﬁrqentsy&%nﬁthz DANGSEXE, Academlc

OlO/SDS trin 1.0 SSPE, 0.1%
o5, Feprs. NapeYos 1085 Somputin Anauels o Sequange L@, Part I, Grffin,
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knowthe I ngredi ents” of SSPE (see .
F ArgyistssiohofgculsibBiciedys VDnrh'ieilhj’bl @c,lAcmdemmﬁ’msﬁ 1887; and
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"identity” is well known to skilled artisans (Carillo, H. & Lipton, D., SIAM.J
Applied Math 48:1073 (1988)). Methods commonly employed to determine

25 identity or similarity between two sequences include, but are not limited to,

in
PCT/US2004/001037

those disclosed in Guide o Huge Computers, Martin J. Bishop, ed., Academic
- Press, San Diego, 1994, and Carillo, H. & Lipton, D., SIAM J Applied Math
48:1073 (1 988).' Methods to determine identity and similarity are codified in
compuier programs. Computer program miethods to determine identity and |
30 similarity between two sequences include, but are not Iimited tb, GCG
program package (Devereux, J., et al., Nucleic Acids Research 12(1):387 7
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t hat describe commonly used | aboratory sol utions).

. SSPE is pH TA phosphate- buffered, 0.18M Nad .

Further, those of skill in the art recognize 30 that
the stability of hybrids is determ ned by Tm which is
a function of the sodiumion concentration and
tenperature (Tm = 81.5. Cég 6(logio(Na']) +-S WO
2004/ 063972 PCT/ US2004/ 001037 - 35-

e ISR SRR L R TR

2p94hamegn).concentration in the SSPE (or SSC)  and
ternperature. It is understood that equival ent .
st r i Hegrafiresacugechikerginitby éarmuSdaniity'Sreprasenifag icosiparison

o 3R o e P e
St gomnasanap dgblanes hgonph RISt m 08 o o

idenigs ¥g 8 referenasy Rolyesptigdeni ng DNA are pretreated for 6

ox e ety B Bkt ol {5t Y% PR g GHRCEn

' ioBMRiefrdmBOR0@d.99 rdlafitB®heaafbroRR: paipdptitiesatidesity at a

sal non /sperm DNA (1 oX SSCis 1.5 M sodium chloride, .
leyel pT R0 opmosaisipg Cetiva of the iagf that asspaing jon exemplification

PR RaB PR e R EnCoRAP PR kit BB G 3
cd?hp?eld, )M)o Bir&B&RN lclﬂfg& (legg. M0 g:at5 %m)gs;fngrliinn aJ:ﬁBSDN/thpl % 1fl%d
wt/vpl) dextran syl fate, an )6 cpm, abel e
P‘fé!}f%%t&ﬂ%d*ﬂ%"éd‘ror&iﬂvqb{é?féh%w SIS AGRRREA eﬁsg'mﬁ‘?rzati on
cdm%éﬁ’écﬁlsfc%rn %%d_@%ﬁrle@ﬁ 2186 andRiechEs RRotiAks.
1.5 hours at 55C in a solution containi ng X SSC, 25
Suh diffeseities(qan be wWpresentitl BB PaiIntamutation/sas0smiTidéstrilasted

sol.uti o ils repl aced with. fresh solugif%n ang .
oyat it srllie Brothdli A amii 2k seaerca e IR calbeclystyrgd in
o 8r Rlové \RaEtighy oPPshyRgIBREt (Pt PEtRsasiuRYBRANbIe! b.9.,

necessary, filters "are washed for a third tinme at -
1@468 @ming acisdiffersaget(appiaximatehn®(% idsentity) iRiffsrasfces ke

iAol Ul oo R S SRR, br KERBRD 1 TG

By way ueéd breuinl strimgrehoyadf hayidizhtion i deteimining percentage
rocegures sing 25 conditions of noderate stringency -

miSTFtGRds a% gﬁlo_@@anpl e, but are not linmited to,
D e MERURI0n Ll OS8R dsIge o

2) medium stringency: 0.2 x SSPE, 0.1% SDS, 50°C

3) low stringency: 1.0 x SSPE, 0.1% SDS, 50°C

Those of skill in this art know that the washing step selects for stable
hybrids and also know the ingredients of SSPE (see, e.g., Sambrook, E.F.
Fritsch, T. Maniatis, in: Molecular Cloning, A Laboratory Manual, Cold Spring
Harbor Lahoratory Press (1989), vol. 3, p. B.13, see also numerous catalogs
that describe commonly used laboratory solutions). SSPE is pH 7.4
phosphate- buffered, 0.18M NaCl. Further, those of skill in the art recognize
that the stability of hybrids’is defe_rmined by Tm, which is a function of the
sodium ion concentration and temperature (T = 81.5° C-16.6(logwo[Na’]) +



filters containing DNA are pretreated for 6 hours at
55C in a soluti contai ning 6X: SSG 5X-Dgghart's
sol ution, 0.5% 3 and 100 ig/mmM denature | non

SP&FdNfssokybri di zations are carried out in th
30 sol ution and 520 X 106 cpm 32Pl abel ed probe %5%%5200“001037

used. Filters are incubated in hybridization m xture
for 18-20 hours at 55C, and then washed tw ce for 30
-36- mnutes at 60C in a solution containing 1X SSC
and 0.1% SDS. Filters are bl ot t®d dry and exposed for

ot 1§ RO OB e Biaonl satamatoribihe washipenditons
art. chshisagalid stddigy éré %démgs.l@@@%@e&gh@ 'thé@gf-‘F BrssC)

a solutlon cont ai ni ng
exanmgind ianganaitiisvay of I imtation, procedures usi ng

condi ti on enc are as fall

Prehybri di Eat%“gﬁ%g?o 'ﬁl i Efavs %ah%ignapww bg achievpdysing
ol fagerrhtiveWisict® s BAH Hh éitattﬁ%@ Iay Lb%q&f 6-ieé><ample and not
conposed of 6X SSC, 50nM Tr i sHCI EDTA

0. 0205THeON, RFOG2GYIES MisiNg candiipys BEB}QW atﬂmgsuoy aga/ a follows (see

denagleespeh TROuSHRAI I, 49, S ces, Bt Rpridt o)

cont &iltgrs godBining DNA Flsm;a’etreatédﬁaf HI?@u%ﬁaf moi@%\lﬁ a@lﬁﬂutlon

520 X 106 32P \\a ilte

20 JSRRAIING Fa% (e oSG S0TMA I CALA Bl Gy "BREDTA,
39C. 00t "QWFP\{W %)FQ@)H/O FJG‘BQA ’ar@rﬁbd} %ﬁ?ﬂé%ﬁgremaﬁmbﬁ sperm

fol I owed (é&a wash C at. 5 m nut-es
bef o PNA 61K B&HCalsi ‘béﬂ\é\sﬂ@luml‘ﬂ@md&:@ndl 0i16rd sodium ghirate,

stri be used are well known in the

art. ggﬁ%%/erm @H)st htially identical or substantially
honol ogotubrldizat’rd)mﬁare e daceéut/\mtthe BAMCEILIRH Wil the following
‘under st ofqu#lg those skilled in the rel evant art and

genefidi Ais U2 % &adt, G dricallp §,2% Ee$Av HIY ig/mbeatmon sperm
I [PYN:!

2 SR RO cflh 918 B0 SHTR 0 Por) PP e

undeusedoHiltenaare insubateddn h;ﬂsrquzamﬂdadddnerfei h82@hours at 40°C,

ci 1 napd i pafhef KHeF6 Ty g b ngreoiiortaantg oing 2x S5c, 25

- M Xt g\ TrRPIR QHH 7T4US, mMEDTRMBYD A, BITRY| #RE wdis Rition is
can be enantlonerlcall pure, or be stereoisonmeric or

di asteplacaewith %hmt@n@ld inguheted ansaslditfonai iHohaurs at 60°C.
0% o HERs At GRHEAMTHA] < Adkentiol BBHdBaraRN fpecHssar, fiters

nat uaeé w;asn@at €orrd third tine B06583°C 4RPlcdPssédtd-film. Other
conditions of low stringency which can be used are well known in the art (e.g.,

as employed for cross-species hybridizations).

7 By way of example and not way of limitation, procedures using -

25 conditions of moderate stringency include, for example, but are not limited to,
procedures using such conditions of moderate stringency are as follows:
fiitters containing DNA are pretreated for 6 hours at 55°C in a solution
containing 8A SEC, 85X Denhari's solution, 0.5% SDS and 1 00 ig/ml
denatured salmon sperm DNA. Hybridizations are carried out in the same

-~ solution and 520 X 10° cpm “Plabeled probe is used. Filters are incubaied in
hybridization mixture for 18-20 hours at {55°C', and then washed twice for 30

)
<
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As used herein, substantially pure neans sufficiently
honogeneous to -. appear free of readily detectable
inmpurities as determ ned by standard 30 net hods of .
anal ysis, such as thin [ayer chromatography (TLC), ge
el ectrophoresis; high performance |iquid

chr omat ogr aphy (HPLC) and ss WO 2004/ 064972

PCT/ US2004/ 001037 -37 spectronetry (MS), used by

o868 PRl oo ahS A SRE R AP A G

blotied diey 8ad aikpysél fgrauidradidRysHyC 3d)t}'f'éF @06&1ﬁ8ﬂ1§ 8t moderate

properties, such as enzymatic and bi ol ogi cal
Stﬁl@@?ﬁv’\t WB@"‘ copfbe Weed atssyahtnowivin thedarLf B¥ashing of filters is

ds J cL
o e S b Rl S e b SR S 1% 385 1o
t hosBy afaysifiekbripte bhe net tay oﬁuﬁmﬁ&ﬁrﬁrb@é&iwfeg hemgcal 'y
ur.e conpound can, however, be a m xture of
ciliians: Qihier SrNGRNSViARF Anddlivse S rehydieatiopuetfiiessi i on
céﬁt@imndlﬂ P‘Qa%%rﬁ&?o?lsﬁ?g' dufs ﬁ)cclowé’rhﬁ%l 8{ éﬂﬁf%‘\&? pund.

uséd hereéin eavabl e S'to a
C%M@Oﬁﬁ%&%ﬂ EﬁlthEiSHGl (pHeﬁiﬁﬁd oM EDQ"&\\{@HI*E/O s

0 BB PRy BP R, DR G RS e etie saimeh Sepme DV
Fierseira.h Ng@ﬁ@ﬁebﬂﬁﬂtla %ouﬁd m@ if ﬁ&@ﬂ%ﬂd?%?ﬂr\%&ﬂﬁe(’f

MALD) - anal ﬁSI s, such as
capiaininge1Qq tg/mhdenatused $azlmop St;:IeemwlaNAeanmﬁZ&Ky‘lo <pa of

ﬁHb%E:ét(:ll Er']'g’%%r Wg’ hli"lg 4% t%res lgﬁb,b\égt%}?“#?% dq%“ i gthp tion

‘ccpﬂmmlr@ﬁx 8sa IrOaOtWVBnd 0af% FlrbB! &5d 0.09% BSLANPHIS is @

of the conpounds provi ded herein

tofiaEH BV inupok 0 5 SRE-AD-GyobRomivues batereymmt | c.
aRDRARAtEbRy. inell RETaIEFRNS i BoMbedtl Wlh Wi pescae

W@H kmcbt@nobtha@m ed bi onol ecul e, including a 20 protein.
at cannot be

bl h
sl Ul G Rl Wertalor subintely nerolpas ik

. VRGN ﬂie%brﬂéxttdé%lﬂé?%oe%t 8&538 Ie%trﬂfﬁ HPQrtQEd

20
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interest. As used herein, |n|ty

- generalivmesng ablasst A% Wa?O%aBrefaﬁbbjsseanaat kmst&&%t 86% or .

i GRS 050! Bt e oy

1011t ist0 12 wndarsieatethat thercopyiRPIeHreaaEH Rerdth@8n contain
ﬁ1I)|n|t¥§ab§ndsformed by the reactivity rog)s are
chingbeenteriat SHsh chiralsenters canthe ofaitber (h@v(lgmr BR) used
conffightiih; ¥PcaNBbYSEikture thereof. Thus, the compounds provided

herein can be enantiomerically pure, or be stereoisomeric or diastereomeric

‘mixtures. In the case of amino acid residues, such residues can be of either

the L~ or D-form. In one embodiment, the configuration for naturally occurring
amino acid residues is L.

As used herein, substantially pure means sufficiently homogeneous to
appear free of readily detectable impurities as determined by standard
methods of analysis, such as thin layer chromatography (TLC), gel

electrophoresis; high performance liquid chromatography (HPLC) and mass




As used herein, "alkyl", "al kenyl" and "al kynyl™, if

not specified, ™ tain froml1l to 20 carbon or 1to

16 carbons, and strai ght or branched ca@m 30
chq,w%wﬁgjgepyl carbon chains are from2 to 20 _
carbons, and, in certain enbodinents, contain 1 Rg7igp2004/001037

doubl e bonds Al kenyl carbon chai ns of 1to 16 -38-
carbons, in certain enbodi ments, contain | to 5 double
bonds. Al kynyl carbon chains are from2 to 20

carbons, and, in one enbodi nent37tontain 1 to O

triple bonds I -al kynyl carbon chains of 2 to i 6

car bepegtrametne i), nised iydbpseat skill indhe arrfo Bssgsssuch purity, or

or o BOrTERER e B LAY i A RefobiB er e

IOTOp)bhyralﬁaﬂQWKWmlcallgﬁﬁb@iﬂ&“t suthing stimyritic sbﬂttyblogiml activitiss,
tert-butyl, isopentyl, neopentyl, tert-pe

| SonERyIE SubraT R AR GrLRUTieaien Ry cogiRstpes 16 produce
ugl
g%bgtﬁﬁbﬁ%ngéiw &\%ﬁ-ﬁgﬁféﬂ 5dr%%pﬁpgg%g@%dm% ihbse of Skllﬂ in the art.

i ncl udi ng
gr oup‘\ ssb&ianilailyenhm:caiaft puram:otnpcuhd csaneoweveli b@ @rmmwre of
used here

" oustoranRgReTs. Mo Weignis utnssmuiE AR nse®ine

t han spbafit aBHGRIIENS copoung@d herein, "al k(en)(yn)yl"
refers to an alkyl group containing at |east one

doubl e boAd ugkd hereineastlearable bl er mialy refers igeibond or moiety

h@r e'tﬂat ,?Q: desﬂ)f@yc{r o%%éplesﬂrﬁcgr%r gfﬁ%@%mﬂé ﬁ@{ncﬂu ™y EH* akShemically, |

I owelianaj/rhailcallgro;Iphottwtrcaﬂy Vildronyt spaoffieakiperein, such bond is
al kyl o

ar al L@iﬁ%ﬁ‘?‘@ g gles%}lt! %eimm@nglyg%sné%as by a UV or IR

cycl aaldkyl . As used herein, "aryl" refers to aromatic
groups containing from5 to 20 carbon atons and can
be a nonoAs ua&ldthezrglol a c"S@iecltmslg@[eavagleg yry,:u@tmls armppiepothat can

cl ud but t m t ed
apnRy i sigpveo R age bt 6 R hE Réiropsfopf the
uns uiaﬁﬁértparmhsmf thé @;omﬁmhutdﬂrﬂdre@t t Poﬁébéarﬁpleﬁé rcieavable moiety
substituents. As used herein, | so refers t

ar y| Lcefthaicampgugds apyidedbereln i !ﬁgvne tbat Cafpbe Flﬁat\’éﬁ tty&hemical
aryl %’ﬁ%gm%ﬂ edrHBk&ymafo\" B R \Q%Lgraﬁ‘ﬂe@fﬂ)gﬂpr &P composition

25 As U el n; an aryI group substitu
i ncl Yydgs, théeheinicah comipositibriof the coajuggted bibkebgdule, including a

3 k.VSq%'gt.el y Rebeetvaneimalis g ndsitod! darinat B g e ey
aI kyI ar alqﬁﬂ@t é maaflf(eilﬁphﬁ%} Egrr?)[/) B@ilt;%ﬁﬂ!ﬂ%&% %g{équ p? gt|o_ns of
2 doutbe eompound of mterest.
| As used herein, binding with high affinity refers to a binding that has
an association constant ka of at least 10° and generally 10", 10" liters/mole
25 or greater) or a Keq Of 10°, 1010, 10”, 10" or greater. For purposes herein,
" high affinity bonds formed by the reactivity groups are those that are stable to
the laser (UV and IR) used in MALDI-MS analyses.
As used herein, "alkyl", "alkenyl" and "alkynyl", if not SpeCIflt:d contain
from 1 o 20 carbons, or 1 {0 16 carbons, and are straight or branched carbon
30 chains. Alkenyl carbon chains are from 2 {o 20 carbons, and, in certain _
embodiments, contain 1 to 8 double bonds. Alkenyl carbon chains of 1 to 16
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bonds, al kynyl containing I to 2 triple bonds,

al k(en)(yn)yl groups, hal o, 30 pseudohal o, cyano,

hydr oxy, hal oal kyl and pol yhal oal kyl, including halo
| ower al kyl, especially trifluoronethyl, fornyl,

al kyl car bonyl, aryl carbonyl that is W 2004/ 064972
PCT/ US2004/ 001037 -39 optéaonal |y substituted with 1

or nmore, .including 1 to 3, Substituents selected from

it bl ol g sl herrsailcor By
Ca&arol'iln' ARG Dedm ﬁb@d %B% aérQPane dhodiment, contain 1

am nocar bonyl, ~ aryl am nocarbonyl ,
io Einﬂwiyli:aﬂdaoéﬂﬂt\fnamarbomcheml {0 mdkfacrarbmw,,ln &eRsly, 5

A S PO S bogBL LRy MO Bk
au%hgl' %ﬁhﬁéﬂmﬂi&m ard! ;yétam:f&mokvdemwetnq, pRdpeY, iepropyl,

[ am no y ar ni no, al k y arrlam no,
isciiuky, m,»aub«b mﬁr’dmtyi otert-butyl isapsonj, naapestyl dertmenyil ene,

[,k
sy Y sk ey bfhunst iy St Stictied.
cah %e&ﬁpﬂeﬁeh}f bubdiituted B |oh@@t'mo@grﬁ@p&1hrﬁ@udlhg alkyl group

| kyl'am nosul fon%/ di al kyl am nosul fonyl and
Suhﬁt}tuaﬂﬁqﬁbéﬁﬂa‘bl?@/ he -‘)@“@é?é fReeRin, "aralkyl" refers to

an b N h @ "
. he%ash%ﬁd%eg@@ i %fkgp g%\&grr %/IF loégﬂ Qﬁ\?burzéégﬂﬁzl Qbfer
to bartmmchalﬁaeh:ﬁnlmgimlsmyaﬁ abeﬁ*e&i satbonan al kyl gr oup i n

that, one atons of the alk
F epAsoEpteramn e KEnI I GETRIS 1O A Alod ot ey at
|easqmeﬁidsvé boh®hRA Bt dhistoRadlilabed Tono- or
multicyclic ring s?/stem in one enbodinent, of 3 to
10 et Ul lmrems andelkgl group ssdpsbloant”drdudes, Mllfbﬁ@ﬁdwd

R T R e A

_aliogae, en@ttaab hgftalo, erdicdtxy, raralkgtHiorehrb&ychikakyaenydndnd

cycloalkyn | groups can contain, in one enbodinent, 3
oxocanEbeysigalfoh at ons, with cycl oal kenyl groups, in other

embogl L Rp AbRENIAG%rom 5 to 20

cycl oa ﬁ reﬁf;o%@l %ﬂ%ﬁb% er gﬁ%&gpﬁent S, ! gnt ai ni ng
caibdw aﬂcﬁmandboan JDECErmonTﬁhenuitlngche}cmfesﬁs:l g syﬁem Aryl

 orblbe Gibbiee hub g A Rgbbetri o B e B KD

arfcPBihBRs n2t B&S bb%l%hﬁﬁ‘ tuté@i é\‘ él‘é%%@stltﬁfédj\gﬁﬂ ofE or more

spl ro-connected f I on, can be optionally
subskitteintsit ed wi t h one or m)re al kyl group

oo 5K4 DS, AR B M B il ety

btﬂ%t%htﬂeﬁﬂéta@lﬁﬁyléﬂyﬂhi@ BE/Ishrbonyl and arylamino groups
As used herein, an "aryl group substituent” includes, but is not limited

to, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, heteroary! optionally
substituted with 1 or more, including 1 to 3, substituents selected from halo,
halo alkyl and alkyl, aralkyl, heteroaralkyl, alkeny! containing 1 to 2 double |
bonds, alkynyl containing 1 to 2 triple bonds, alk(en)(yn)yl groups, halo,
pseudohalo, cyano, hydroxy, haloalkyl and polyhaloalkyt, including halo lower

| alkyl, especially trifluoromethyl, formyl, alkylcarbonyl, arylcarbonyl that is



As used herein, "he-teroaryl" refers to a nonocyclic
or multicyclicrgang 30 system in one enbodjnent of

about 5 t o abou 5 nmenbers where one or , or 1
to ®hpdibs atons in the ring systemis a TNeteroatom
. /0 4
whirch e 4% ~40- el ement other than carbon, fofCI/US2004/001037

exanpl e, nitrogen, oxygen and sul fur atons. The

het eroaryl can be optionally substituted with one or

nore, including 1 to 3, aryl group sub = ;tituents.

The hetsroaryl group can be opt#¥nally fused to a

benzene ring. Exenplary heteroaryl groups include, but
‘are wmtonlallyrﬁubsiltwted vithny oF Blase, ingodippyirtorfe Substifnants, selected

: P: gp Q??O,t @bﬁoﬂ'gdq 5% la% S éaorlvlg%g\&\nglmgg@ég €3kox xycarbonyl,

t hi ag lglr&&‘drbbhylaémﬁmlaﬁﬁon\dl rmlclla&ﬁmo@s?fbbﬁ\ﬂpﬂ@ﬂf\f!ammordrbnn\fl
benzof urans, benzot hi ophenes, i ndazol

benzaiylaRipeFAEoNY eHEb @mma@nybéraéﬁﬁ@nmgam%l alkoxy,
e Bﬁﬂaofoa%%%ﬁéﬁy"%p gén\}léﬁ%%‘ilgtkaﬁ | BBy,

bénz azol es uri

pyr i aleglamérsalipy, rdlmﬂi\ylanmsoalwr a;flamsoalw,rmmmealkylammo
ol i.nes,

ek A AR 2SS BT nes

phengicBasonyiiisnansnas) mfrssl-nemm@@mhm awwhm i di nyl
pyrimdinyl, tetrazolyl, i eny rroly

N- nemwuprgmﬂwltplp, thiyeoP; wlhrmno;saiéﬂsw%myln@dﬁylsmfonyl
137 o SRR oS ERE a0 iR S bG I b ue nor

lim duankytammdmilmhgmnd awyamlmewlrmryl t hi o
het eroary| ca and het eroaryl am no.
e

r
herein, " H%@@b%@'mcmﬂ@ri @%sdoanr?d#%swnletts@toneofthe

|t f 3to 10
ul b oid A SUSIRT (1690 /Pdh BRReD!  to
[ ncI udi ngASused Bemb'hetaroaﬁaé«yé refees tor ameligl gnoupliudihatg:me of
1 to,3 0of 20 the a her ste
151 etreabemOsh oM & Miallel Brisnlaced Ba ielaioerdragn:
for exanphguséd heRas “'0}/@?5%& Mk B4 $atiraAd® Monol i multicyclic
heterocycl e can be optiona substituted wth one or

nor etingpystemo irgorg s:mbgdtm@wtso 3 ta 10 eathon atpmscer 849/ carbon

CTOOGBR e S4B ARl S SRS Ry R g

car b@*&t@’h@ Fat rogpattivelyenclaby ut Ieagﬁoméldbwlﬂe b@nd and at least one
~trihal onet % . such as trijfluoronethyl, and hal ogen.
Y

28 uEiele et cloglkenyleng susicallodylgreups aan ﬁ@mﬁ% in one
f
e REPB LA 6%Sion B2 S Bulleniligups, i o

gg anrr@ed;nrl;tbycammialngtébta:dT lcyrlidmczﬂen“lefarﬁldyicloaﬂkymyhgmups, in
2ot uPheEaTERKTBRE SIS (& SRCAIITEAIEMSy THs 8 systems o
the cycloalkyl, cycloalkenyl and cycloalkynyl groups can be composed of one
25 ring or two or more rings that can be joined together in a fused, bridged or
spiro-connected fashion, and can be optionally substituted with one or more
alkyl group substituents. "Cycloalk(en)(yn)yl" refers fo a cycloalkyl group
containing at least one double bond and at least one triple bond. _
As used herein, "heteroaryl" refers to 2 monocyclic or multicyclic ring
30 _system, in one embodiment of about 5 to about 15 members whers one or

more, or 1 o 3, of the atoms in the ring system is a heteroatom, which is, an
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30 carbons; the chains can be straight or branched or
i nclude cyclic portions or be cyclic. w WO
2004/ 064972 PCT/ US2004/ 001037 -41- Where the nunber =
of any given substituent is not specified (e.g
“hal oal kyl "), there can be one or nore substituents
present. For exanpl e, hanaIkyI can i nclude one or
nor e of the same or diffef®nt hal ogens. As anot her
exanpl e, %PF yphenyl " can include on nqre of
@RS Y EXETRla SRIP IR GEYIDAR ﬁﬂifwga oms:
The BB1cBbarl baF e SpRBRaty s HREt e MR SIS hofe, R TR Eo
3, svcdvoap é%anwea‘ep artet ledipraemgl qyeed cin iq@armmmhl%&gzgd l@v at
0Ssess nQ subscrjpt outside the rent heses, .. . .
ber?mwtq S e i A K B ATt imited to
pyﬁ%{%&dc{réﬁw Nirah, tﬁ%r ﬁ@ﬁ@@%‘%’fencﬁrh%nes pyrazoles,

carboxy , car oxg are each
imidazdes,| tfiaztleadhrazales,Crealey| oxatbazdes thiszeies,

" ef er
thigi S 1EE Tngcfes, fbkdles, IEREEra . benthtidhdies ndailies.
beﬁzimﬁa&@tesalbém@mml@s Hehzbhtridesles Speizotivignslands can
be used in the sane manner and treated in the same

benzaselanozslssabeprathipsiazples; harzogelenp doiRfe UGS, uch
yﬁcﬁn% bp?hdgﬁl}]es WSM@ y@ﬁé%.heg' @ﬂﬁzm@é‘ttnﬂilﬁeé‘odu:nohnes

ocyan

' acrﬁdin@s;ysusmllmlmesptlhnolumnahﬁnalmi@nqaymahrees quinoxalines,

trifluor meth angd
PheR R PNy ey GEAF BYle PV R BRI detrazel
b
thlﬁé}ﬁ @frtdyl‘?gfrogf nl‘g !ﬁ?etﬁ grgcgﬂngﬁh%ﬂﬁypaér% i58QkLiASHAL.bY
c hI A arsethdreint ?he‘tenwand'hdsthydafersltﬂih&ianiﬁl‘vlumnbﬁﬂml and
hal oal k f to RO
i, Inetfeing, BHSFBEIRTPE . el oaRio e Bitarefathd. ' © O "
hetet¥hdyldarbony? and HekButylarhigber s to S(O . As used
~herein, "sulfonyl" or "sulfuryl" refers to S(O 2. As
usedstusediherens aterocyelict refesoto asmr@@yclgsomaumﬁfalc ring

B e e

7 meebehs iedinding 3 to)8 mmarmyéloner@fmbm tnml@ﬂuﬁ)}; NHR 3 of

that Ris hydrogen or  al kyl, incl d

_the atoms in the nng system is a heter atom whic %n e(iemental oth%r than

carbon, for example, nitrogen, oxygen and sulfur atoms. The heterocycle can
be optionally substituted with one or more, or 1 to 3 aryl group substituents.

~ In certain embodiments, substituents of the heterocyclic group include

hydroxy, amino, alkoxy containing 1 to 4 carbon atoms, halo lower alkyl,
including trihalomethyl, such as trifluoromethyl, and halogen. As used herein,
the term heterocycle can include reference to heteroaryl.

As used herein, the nomenclature alkyl, alkoxy, carbonyl, elc., are

“used as is generally understoad by those of skill in this art. For example, as

used herein alkyl refers o safurated carbon chains that contain one or more
carbons; the chains can be straight or branched or include cyclic portions or
be cyclic.



As used herein "dial kyl am nocarbonyl" as used herein
refers to 30 CCONRR in that R and R are i ndependently

sel ected from hijfogen or al kyI , includi n’ower
al W&zooyﬁg )nAs used herein, "carboxam de" refers to
gr oups "o P& mul a NROOR  As used herei n, PCTUS2004/001037

"di aryl am nocarbonyl"” refers to CCONRR in that R and
R are independently selected fromaryl, including
| ower aryl, such as phenyl 5 As used herein,
"aral kyl am nocar bonyl " refers #3-C(ONRR in that one
of Rand R is aryl, including | ower aryl, such as

phenyl, Wﬂeﬁeﬁﬁe%hﬂfer@f afy/ qﬁr@d slabslltaeail |ky1|ot s;pemﬂ" astieng.
| ower al kyl . As used herein, yl am n car bo

r ef Snaloalkyty dpanareanha PrRg ORCEe Sle\wﬂu@'? ﬁBT%&P% gF‘Pr sample,
ar yl"BQ@‘%g\r}‘%acs .-HH&[] e% Q,—,AQ,—% $‘F eérﬁ#« By d1ﬂerent halnqpnq As

"al k ers t hat is al %
| nc | @it é,@mqﬂe a1aqyall\n;g@haaeld c,laa nrmlu:r,ie one nr more of fhe same or

I bony| f OOR i I,
e lAgRTAg: Py oeaugph coBtEta eheh By b bR o e

" al koxy" v@ﬂ@re ﬁéﬂﬁ&b %hbﬂltuérﬂé%hch @;‘:E@rmﬁj cRSubsixtut—hiat R
|s 15 al kyl', i1 ncluding |l ower alkyl. As used here

"ar y-bpveﬁenaﬂjby wajabien Prchrasf Bt arSaeralely guslossq ip ﬁg{erﬁhesns
u sed’qﬂépgﬁanclji%g%@%gh%\ﬁgid Wé pa?éi'ﬁﬂ%s’%’és lHBﬁ:QWIQ n&ﬁ"lerlcal value

ers branched

or Cytfd ihat fdllow auistivhbchotem pasdntaeses, ecg 'm1aaktsnté\al)(carbo,<y)"
n certai n

di val ent aliphatic hydrocarbon

#0rb oWV hend SCHROXN@re e8Rh @f@@ﬂfa%@ﬁf?‘egdo @‘H‘ at ons,
ot her erbg QH fmérein t"ﬁailage&%rb%ﬁde" r%?érﬁ% FYC), Bt 1.
al kyl ene. e al kyl'éne gfoup is optionally

‘subst i t ut &slused hemme pseudehalides|ag icogmpeypds that behave

bsti t t Th
ts Eesgj:t@qau e%q?zn Jy@ltr%%rt(g H@F@qs %llj(gp %@ggﬁﬁé’s éé]fﬁ%hjrgg% # PeOsame
S UbSHahHE-? dn@frediteuR Hhe bathednanidrogamaliaee (X, |nvthair>é ig adalogen,
nitrogen 25 substituent is alkyl as previo :

dés csm¢j~eas C[EQéBﬁL eﬁs)eugphgnd@séngpgg t qrﬁ@pﬂ@g?{ed to, cyanide,

I e A (o Rt

( OC"?@Jom‘rﬁembhylaem@htde(y (Q(CH2) 20). The term "I ower
car bons. AR USEHTET CHEGAEIEETS B RypEreagy stigdp nat one or
| Omho%‘@f'ﬂ%‘ﬁydrogen atoms are replaced by halogen including, but not
20 limited to, chloromethyl trifluoromethyl, 1chloro2fluoroethyl and the like.
As used herein, "haloatkoxy" refers to RO in that R is a haloalkyl group.
As used herein, "sulfinyl” or "thionyl" refers to S(O). As used herein,
"sulfonyl” or "sulfuryl” refers to S(Q)z. As used herein, "sulfo" refers to
S(0):0.
25 As used herein, "carboxy" refers to a divalent radical, C(O)O.
| As used herein, "aminocarbonyl” refers to C(O)NHz.'
As used herein, "allylaminocarbonyl” refers to C(O)NHR in that Ris
hydrogen or alkyl, including lower alkyl. _
As used herein "diatkylaminocarbonyl” as used hereln refers 1o

30 C(O)NRR in that R and R are independently selected from hydrogen or alkyl,.

including lower alkyl.
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30 including alkylene of 1 to 3 carbon atons. As used
herein, "al kenyl ene" refers to a straight, branched or
cyclic, in w W 2004/ 064972 PCT/ US2004/ 001037 -43-
one enbodi ment straight or branched, aliphatic

hydr ocarbon group, in certain enbodi nents having from
2 to about 20 carbon atons and at | east one double
bond, in other enbodiments “#2to 12 carbons, incl uding
| oner al kenyl ene. The al kenyl ene group is optionally
substAs ugesth&ein "@ﬁ*f@C)ﬁﬁmrdﬁ’ ese‘@rs &0 gu;dupgroasmrmma NR COR
subst re can be o hpn rted al

the: An R Rt o BuS Bt aeBies o (TOSURBRm ngr
bt a@u.t.mt SHdehg eBRickddeR ardl, tHRUERY Ri’\%r\fi"‘@@rrl‘?

t he nitrogen substituent is al | kyl as ptfeviousiy

RSEE i bed. Exenplary alkenylene groups |nclude

aI ke(r:ét—ﬁF ene'r e'?’er’ Saraﬁriz«ﬁi%?r E@b t%%ﬁ%‘%ﬁ’rd“ih%tdﬂne

i) R:amdbémis arbfh inctudinag o J, 686 98 pﬁbhﬁnéhﬁfﬁﬁ‘e g B$R

are |0 k | ene, inc udlng alkenyfene of 3 to
%‘Qr%dﬁmﬁ‘tybﬁ%d”&ggﬁ@%" #ylei n, "al kynyl ene" refers to a

oL apaed W g edypmEBC oy TR ETORIIRT ey s

Bgylolmpmd!ngq!owmarlmtm‘mmjph@m!s haV| ng from2 to about

 nePsaRba e, ARoRieaSon wias o COIBR AR Ak

iedlkiny ey alFﬂhe al kynyl ene group is opt| onal | y
substituted with one or nore "al kyl group

subsAistusesk RereinThanyloxyearbeeyld pefleomital C(O)OR é thed Raisamg,
;ﬁéi.gdlpgwﬂ,%(é}dé,—gpgugg 8%33["%381 or more oxygen, sul phur or

unsu ted nitrogen atons, where

t he wstusegemereing salkbxerind itk réRr BS RY §H§ RS, #0that Ris -

cribed. Exe ary al kynyl ene groups i ncl ude
ﬂ@i@@'—l ng lower n%lﬁﬂ C=CCH2. The term "I ower

oL R By A LRSS %@%ﬁiﬂlﬂgfs

arﬂmmsludinqﬂnweeaa/l suaicasipherylal kynyl ene of 3to

20

25

carb d | k( |
"ot 0P (s ere iy fRiong iiesn sttt pian eg{h?cm@, in

oﬁ@‘@pﬁwﬁimensbfragahér BranBhaddieslen ngé 'aﬁe'hgahdd%'i’@éd groupri

hydrocarbon_ group, in certain e nment avi ng

| f@cewawﬁocmeaéﬁfb@ﬂn@fr@nﬂ émabamt beaarboor&tomL ol ather

| e@ﬁ%ﬁé dn%ﬁﬂ%tf;‘{o Jﬁf?gltbf%% 5\%@1 IOQV%E% 0 Ot'ﬂweplkylene group
. ity popytitates! w'ﬂh@n@|dfﬁ1ﬁr)a("¥lkﬁ/b/§gr%09 sgb8tiients." There

can be optionally inserted along the alkylene group one or more oxygen,
sulphur or substituted or unsubstituted nitrogen afoms, where the nitrogen
substituent is alkyl as previously described. Exemplary alkylene groups
include methylene (CHy), ethylene (CH>CHy), propylene (—(CHz)s),
cyclohexylene (CeHio), methylenedioxy (QCH.0) and ethylenedioxy
(O(CH2)20). The term "lower atkylene" refers to alkylene groups having 1 fo 6
carbons. In certain embddiments, alkylene groups are lower alkylene,
including alkylene of 1 to 3 carbon atomns.

As used herein, "alkenyiene" refers to a straight, branched or cyclic, in

-~



is optionally substituted with one or nore "al kyl
group substituents.” There 30 can be optionally

inserted al ong @ al kynyl ene group one or ’re
0XWﬂ4/1y(§b‘szhur or substituted or unsubstituted

ni trogen atoms, where the nitrogen -44- substit GERUSFIEH001037
al kyl as preV|oust descri bed. Exenpl ary

al k(en) (yn)yl ene groups include -C=C (CH2),,C=G,

where nis 1 or 2. The term"lower alk(en)(yn)ylene"
refers to al k(en)(yn)yl ene groups3-having up to 6

carbons. In certain enbodi nents, alk(en)(yn)ylene

glr E?meaﬂsrebb@mntaltﬂa(mbf braradwt@@eaupﬁatmhwdt:ﬁ@on group, in certain
a e bon atons sed erein,

" ar NS Bafibo drofoa de pbpuiatbrarhen lyhs PAY &t leashene
embodi B LM A6 LithdSermSihiale | ﬁ'r%n‘b‘énlrﬂg@dygpg\gﬁr

certal n enbodi ments having from5 to about
at omsalignylene. | Bas vliengicasgratp & antingall substitiied with one or mors

rp ncl udi pg | ower ene
The arlFEhBuR st g BRre ool bs OalidhaPiitefidp BRG he
one cilkememe grickiplorey GURCARLBSeh Uambifur or sTbefilitePdr Msubstituted
optional 'y inserted around the arylene group one or

mor e MERGRTeROMS MAIE thy niigpen subdileenis aliylias pravinusty

nitr Lt | ti [

T b BT T S AR B ESRR 1t o
g oupsiF@idCide Thezterm, "Bwarrakehylenph esft=cioealkdideriegimups having

ol At BRI cBhn e abyeNsnple NP araips A puer
ar e |gneyledicy ItedindalkenoRnB & 8ith 4 cel?S&ﬁbRﬁﬁé’ | ene”
refers to a dival ent nonocyclic or nulticyclic ring

system i MsoHecdheyel. nalkynyieneieiers ® & stralghtitbrasched or cyclic, in
nb . i
TES %3 eSS Al B P, iy il A Btahn arou

eI enennt:emihemnbdnamezm having from 2x@apd@t, 20¢drbed efiomns and at least
gen rrs The het eroaryl ene group. can

su
H%'Iel RP'EL @QHDCW"TPﬁ"téﬁetO ‘& Carbpas, 1615|Uﬂlngdowef
' 3, ar re
al kyﬁ?"f é‘g%e?@pr?féé?'l‘y?%@@é B SBAEhASebBituted with one or more
=CR Ralkyhgtoup substiueatstiedhe® carebatptiorefllydnssrier along the

Si LRI Rer e o8 b Fro By S o qubisfulad engiFunstiuted
As usmtbdesr ftbhs, Wteé e hl@r@@@n sﬁ@sft@uéntﬁ@ aﬁ@l a4 }SVé\h%S%“P

group in_ that either R R' is and aryl "group
udld deseidhad. Expmelry a&«wevlgnc graups intludé enC=Gro0pC—, C=C and

g(( % mcc ngﬁﬂ@%. rlg?vgi §fk§/83t/l§rﬁ% hr%feq'ls S aﬁwnyl%ne '‘Foups having 2 to
6 carbons. In certain embodiments, alkynylene groups are lower alkynylene,
including alkynylene of 3 to 4 carbon atoms.

As used herein, "alk(en)(yn)ylene" refers to a straight, branched or
25 cyclic, in one embodiment straight or branched, divalent aliphatic hydrocarbon
group, in certain embodiments having from 2 to about 20 carbon atoms and
at least one triple bond, and at least one double bond; in other embodiments
1 1o 12 carbons, including lower alk(en)(yn)vlene. The alk(en)(yn)ylene group
is optionally substituted with ene or more "alkyl group substituents." There
30 can be optionally inserted along the alkynylene group one or more oxygen,

sulphur or substituted or un‘subs_ti‘tuted nitrogen atoms, where the nitrogen
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30 divalent group OC(O)NH. "Thiaam do" refers to the
di val ent group SC(S)NH. "Dithi aam do" refers to the
di val ent group SC(S)NH. "Urei do" refers to the WD
2004/ 064972 PCT/ US2004/ 001037 -45 "Dit hi aam do"
refers to the divalent group SC(S)NH "Ureido" refers
to the divalent group HNC(Q NH. "Thioureido" refers
to the dival ent group HNC(S) NH. As used herein,

UL DAL P o Sl e ARG e

graupst fhcluder—bﬁizﬂ%tcmﬁﬁ@i@—l QHeE n idivad 2 nTheQEri‘?léiLﬁ lower

EY%E%‘ Tlocarbazate refers to the div
SV IIEENS) RaiRiS el R vyl ispergrel pe haviefepsotiodrbens. In

ers_to the

e LT AERRA I 0e SFOB5S ol A otens.

mmh;{(jlng r@tyrr)yllahe Déﬂetaﬂndmatbhﬁs di val ent group NHNH.
A}§‘ %g rel,n the term"amno acid" refers to
an h::)ﬁ % RgEeifn dngpe" refars daiac nopecysiic er phiycydiiogin@ne

embotirm@ﬂfm@hlﬁ@ﬁ:h@ HivASR aﬁiﬁﬁl 953&{)@5‘ in §ép3{n%%ﬁgérﬂt%gn? 4

am no acid designation
ha\iagfren 8 te pbopt 2@ cardon adxﬁms ke cleenti le@staicCarotaic ring, |

oEpbhRpd B esph A annc ecl g deslarat T
group soopticnally dubetitedWitRehe or 1#% o5 H&)Pgmﬂgr il gy ,tu&h & n-

n rti L ar qgr h
Ta apat cul a goup, such as

Sptially assriedidrand fhe aryene groupmels idret ed
o@@ehss@kﬂﬁﬁﬁbﬁéﬂ ﬂtutedgﬂfﬁﬁ%db%gﬁaeg ef%g{‘q‘@msspggg{?'s@g

are hal o, halo ower a

nitiegen aubstinénirisatkybaspleyicast t r a
y be.\m yea@ébrigxeefaegxa.-ngﬂ @%?@3&8

o 5 OB LA e e
todirdens grasEORadhE s of SPEARL | I?uncergeﬁrg g t&r&Od%ntafarglene

col | ecti ons provided herein perm
9’9%6@1@?"’9&@%@9% ed with a disease to be detected.

o e et BEe R e PE e T dhvalant measeydbner
mtdbmyfd]cmglsyeterﬁ ia cﬁu@@‘rﬁ’tﬁdﬁr%’eﬁf‘@i‘ ébﬁofﬁ]‘ d&g%lﬁg t;ﬁ%@ggm

are not limted to,

Whé?ﬁ%i OBFr?é rm‘lPJr@u PhddeSdithe Bi@énsjlrsth&sm kymm i @ Hekers8ton,
| th b d h
W) o ah eidrment Gher R 3horl 260 S G itiooe: pooanand

Sk, fJHISedTlm]Ue lenedrd
@: teeoarylene gréuroeass BERHIDhaNy Q?ﬁISI e %Sqne

L s,heasured in flow cyionetry ana
or Q‘Loggyér Lg fg@ﬁ'ﬁl%}@?@w@ﬁ‘ﬁ serve as the

25

As used hereln "alkylidene" refers to a divalent group, such as
=CR'R", which is attached to one atom of another group, forming a double

-bond. Exemplary alkylidene groups are methylidene (=CHy) and ethylidene
| (=CHCHs). As used herein, "aralkylidene" refers to an alkylidene group in

that either R' or R" is and aryl group.

As used herein, "amida" refers to the divalent group C(Q)NH.
"Thioamido" refers to the divalent group C(S)NH. "Oxyamido” refers to the
divalent group OC{O)NH. "Thiaamido" refers to the divalent group SC(O)NH.
"Dithiaamido" refers to the divalent group SC(S)NH. "Ureido" refers to the



zo basis for sorting experinents, as |long as gates and
regi ons defining the subpopulation(s) to be sorted do
not |ogically o@lap. Maxi mum throughput W¥ECTIFIED

S LobRdé,91) | SAVEP -46- rates are typically
I's/ s@gon (18 x 106 cells/hour). The rate ofPép/%gzm‘”m1037

coI | ection of the separated popul ation(s) depends
primarily upon the condition of the cells and the
percentage of. reactivity. As used herein, the
abbrevi ations for any protective groups, amno 5
aci ds and ot her conpounds, are, wy.ess indicated
otherwi se, in accord with their commobn usage,

r ecogni*piitlaaraidbr %fét%ttb(lﬁé dillerit ol - CAGNHUBUreido” refers fo the
Conmi ssjon on Bio al Nonmencl at ure (see, Bioche

1972, 4o yyup hp%E}(Oé&IghplTéuoa DRECLrefars to the divaleni qmup
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tri s( hydr ofpraaesyierein reareichdraidcSeRErsto 4l GEONSHIH. Ut arbazate”

phogph "

- BUngT ekt Kb e Brous QTN eotigerhapatsl e to the
ég: T at @ival@t oo SC{QYMSNGT. 'H@pﬁcartmlﬂ?awmeilam the divalent group
ec capLure ounds. that, sel ect n

Co bt onGRaRHfL BhGrGaRRRE e i g Sbra UL

part i c'lh-iusrdzyif" aeki‘efsd?ghnmmal@wgtmgp Eq?)NHi’ﬁ-i C%%clr" réf@@%cﬁthe
are proied e @RinR! SRR e fotha hateispye SEAE
cangbi nd t@\s&@@elhfer&ngﬂm@ﬁnoanﬁ{@éé@sre%&s to cx-ammo 0 acids that are
bi opol gned to_covalently or

(suffi %E%ﬁi% o ﬁ&%‘?éﬁ}f«‘SI D- pab¥osfigwationethe @e%gmtm "§y' preceding
for exan@hgb dcf @es‘i’g{'b.ﬂﬁin @fg a&AlaOE#PﬂVgp rfr‘é’?ér@%'h%so isomer

in the sanple. For exagp
1000" sofdhe amipngid, The %mﬁﬁ@@“@l pegickding sataminTlasid designation

col | eciipngaal ré?&@ﬂ@‘%ﬂ%%(t&%r IFihe LSH%E bcquﬂérzs of the amino acid.

select|V|ty SO for exanp
cofifonent s A@ﬂJSeﬁ Hﬂ@f @an’ﬂhen iy @aﬂmumgmupe gbeh asphei or pyridyl,

For! o Pt KR WEDE 4y Db AP B
one Zfﬂmtl‘elpnfswwte aot specified asepbaibr imatelower all/l, and lower atkyl
e ub n S SEATERn Pl 5y BP0 ra iscase
nol ec ubfe)sote:hmgmattsah exfers toalisdases lagsdyididd with a protein or
(200 b Bt RO 8 Bl L R R S T s an
be nocsdiedtiofs providee! ledvein peimiBNEEBRSH Sf a conformer associated with a
disease to be detected. Diseases and associated proteins that exhibit two or
more different conformations in which at least one conformation is a
conformationally altered protein include, but are not limited to, amyloid -
25 diseases and other neurodegenerative diseases known to those of skill in the
art and set forth below. |
 As used herein, cell sorting refers fo an assay in which cells are
separated and recovered irom suspension based upon properties rasasurad
_in flow cyiometry analysis. Most assays used for analysis can serve as the
30 basis for soriing experirments, as long as gales and regions defining the
subpopulation(s) to. be sorted do not logically overlap. Maximum throughput

RECTIFIED SHEET (RULE 91) ISA/JEP
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, .0 process such that water soluble (cytosolic) or

i nsol ubl e (nmenbrane) protein mxtures nmay be

anal yzed. In one enbodi nent, the conmpound enpl oys

three RECTIFIED SHEET (RULE 91) ISA/EP S WD

2004/ 064972 PCT/ US2004/ 001037 -47- critica

functionalities: (1) a reactivity function; (2) a
selectivity function; and (3) a sorting function. As
shown in Figure 27, the selet#®ivity function interacts
via non- covalent interactions with a protein e.g. in
rartesareltgmcailwt@%fceﬁafmnmﬁ 018 X it 0 hrelis/Rodm) [THeate bf e

ce Bi a for, e. non-ta
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e.g. tar et  disco A biased selectivity group
enabl &§ U3 @g&%’ﬂoﬁ’%éy’gbgﬁwémm%f%ﬁav@f@?@cwecﬁm@mr@wo

Bl RBothbNcARBoSHERD %@BII'LeQ%t ca%% cﬁﬁén‘m)féé ¥n BEQGH! aﬂfﬁ

is a drug (or netabolit ereo to cause si
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b%nﬁ%k%% & dd Bfo%ﬁénﬁ@d’l %n‘?énélglﬁret (}B{eﬁ%@{;ﬁ%ﬁc & ﬁf 1?) e{c‘i‘i)

protelns. ased sel ectiVi
Eherkampld, SXil Fe¥ MNodideihylfonmaadife, rdpci=nigy-act i ons

d | ect t
HmevBReaf TP Seheburtiiant FlSRan the bi ased.
trlsﬁbﬁdmkymemydmurgmat Ehne i %SEEagiallhs‘Yetd&:d?Jrﬁ baagkﬁ{até.gdom
e unbi ase capt ur e, conpounds
BrurrBE BretA 2 sty fadlipmites Grsr e Geid: ST FRopie dadscy
bglfaveen healthy and di sease cells would require the

devel &m&nt of a library of capture conpounds which

epﬂ?@?&étcamuw ‘i?fepﬁupdfsl ty of the proteins in
t he PCAIE& TS o-fl&laﬁt 'ﬂn&é‘ ﬁ%t %EIS'EE\FBI% Efn'dr}gfq%molecuies

protein profile dif ere
¥ samgleggsyall ax biogolegules, mmmarryg amewgifmcﬁramhﬂsn@@ a cell

st éﬁfn@hl,gfgftrgﬁslatetﬁ[@ugorgsog.ggg%@g? 80%ch fRafll 1S ENG8S. Each
cajbioigs nemppum@m mgmﬂibaﬁlaryhcaimhlinwto Bpedﬂ@bm_ﬁds}b\ll'wt]:la;sses of
‘ca es" . binds t.0 the ect, ofejn ile
DEBRLIFER, w i Mot B FVBIeph SERTRNESBkEtent tq FustSin
nmstspebtrgmfetﬂménamrs@ doVetarmsicl ﬁﬁa Basdet ofalt b@fl‘%‘ n thus

5 to survive downstr

B‘QI’"CIH?E‘Q?? Hhthﬁrﬁ?"%{ﬁ TQT RN GesaaRle %@a’%ﬁﬁt@ﬂﬂﬁoo s of
fridhstéraNor eRBnpes céﬂ @sﬁfé‘? “Tr?é‘bélbécﬁméf éﬁﬁnn;é\ﬁl.g C[:)ermtn‘h

certain proteln sid hai ns

syfdicieat aﬁlﬁﬁww@dhab rﬁqr e@mmec@m@ 18r2000ftthe aoimponents of
the sample bind to each member of the collection. The exact number is a
small enough number for routine analyses to identify them, generally in one
step, such as by mass spectrometry.

As described in greater detail below, the compounds provided herein
are muliifuncional synthetic small molecules that can select, covalently bind
(“capiure’) and isolate proteins based on their unigue surface feaiures. The
solubility of the compound may be maodulated in the éhemicai synthesis
procsss such that water soluble (eyiosolic) or insaluble (mérnbrane) profzin
mixtures may be analyzed. in one embodiment, the compound employs three

RECTIFIED SHEET (RULE 91) ISA/EP



step (i.e.light) prior to formng coval ent bond (e.g.

phot oacti vated noi ety such as w de which forns a

nitrene radical J@Z* In another enbodi ment {ghe

SORYd Rfhsopiehd -out) function isolates the speci flﬁ_

protein fromits conplex cellular environment usingsg/0137
solid support RECTIFIED SHEET (RULE 91) I SA/EP -48-
functional characterization. In another enbodi nment,

the anal ytical process (Figure 30) is sinple and

hi ghly anmenable to automation. First, a protein

m xture fromthe cells of _ intefest is incubated

with a capture conpound in buffer conditions which 5

r et ai ariticed fuactionalites: UG) arrabciiviigtiunaionpl2) elselgtivityeiunstion; and

The. sg)egggﬁiqbyfgﬁ&[}%tl on reversibly interacts and

comes 10" 8qul mw th those proteins for which it

has an af f ifgi dhownlineFigeada, Hid ¥R/ ioibh enef=eia¥a &on-
coval ent .bond |rrevqnsbﬁ linking ihe conmpound to
t hos e“PYYEET HESFEOGHYTE L= PRRIFR G&sndhe 2E1EHiE,Cr agymes or ligand

daga hitdifRses of mbpto?@("mﬁéaraﬁdﬁsam f]dzrré&yn Y%%antufcatron) |

the protein and the capture 10 npound,

t he p@F @Eﬁ@&&@c‘f’; eﬁﬁ!ﬁ@ﬁ@qﬂgf (E‘éM)lﬂ%ﬂda Ne&\? b“’lch@ "'"1’3 (“Unbiased
coval gahloachaRiry. %%F@fe‘?ﬂ%cg%l%? Cal b?égeﬂts%%c?i()ﬁpql%uﬁgnbgles

support and the ncapt ure | ular conponents
pr ot eispirtipgastfepesifisproeing nem sompleigmbfureet oene Bmbediment, the

| s a [
o5 B0y LR A SRR g e
.usléd efdedst attachddelnpem eldfei@tm‘r@hmmas td make diffdrant parts of the

Co ombieaie afbacn Yo BRE3H: A6 BhESHT srlerbdl hdin iizes

smal | clsémioeh tasauresamdaﬂymg drmag) 1nte@a¢m&§ witRithé prat8ift surface. The

zlblnu {l r@gggu sgiec?wg fu %@%3&3 :;Ef;g%‘:?préur % than the biased, since it

i dent isfdé‘eit%métﬂto lﬁféréct'vﬂtﬁ & lodH Sei2df BRAHY. %I‘Hf Ql’{é #RSiased
the nolecular weights of all proteins captured

i dént ?@VUF%FOWQHH%W $0iean Ky glehd protaisddrpijie dnfferences between
conv eﬁ‘éélﬂﬂa&ncﬂrﬁ%@ﬁsé geiﬂs wghlﬂ%fqhﬁ)é‘tr@%ara@%éfﬁ oF a%brary of

pepti de fragnments and genomne/ proteomne
sear céapiyre coppounds whichas aset interpctwithsthalnhajoritytdi¢he proteins in

5 e i U SR B e SR Bilef 8 aitrences
ot her md(:eeq byabe irdluens eehrdmg ntbariuild, it aliscoveriry new basential
ol R BB TN B S wee s Py i

usi ngdisease cells.

In one embodiment, the reactivity function covalently “captures” or
binds to the selected protein. While the 'seiectivity function serves as the bait,
the reactivity function serves as the hook. A protein thus captured will be able

25 to survive downstream purification and analytical processes. Réactivity
functions employed are chemically reactive with certain protein side chains
(e.g. NHS forms bond with lysine amino funciion), or require an activation
glep (i.e.light) prior to forming covaleni bond (e.g. photoactsvated moiety such
as azide which formg a nitrene radical).
a0 In another embodiment, the sorling (pull-cut) function isolates the

specific protein from its complex cellular environment using a solid support

RECTIFIED SHEET (RULE 91) ISAJEP
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avidin / streptavidin beads, treat the beads wth

. biotin to displace captured proteins) or make use of

an incorporated photocl eavabl e |inker, or :
enzymatically or chem cally cleavable |inker, thereby
rel easing the captured 30 purified protein fromthe
solid support. The collections permt a top down
hol i stic approach to anal yags of the WD 2004/ 064972
PCT/ US2004/ 001037 -49 proteone, including
fupesdnalrabasdatticitiahl y nodi fi ed proteins, and other
bi onpl ecul es. Protein and other bionol ecul e patterns
ar e renaibar emhgdigsnhithe pophiiaal greeess (riguraso) tsrdaple
LONS, , LG X WLk he ta <
NP BRS84S 5 el B3P0 el o
intesesisis indidbdedmwith ecdpturd cosmpane)ihduier acisditignsexhishch

s _a biol.ogical sapple, tq identify conponent .
refipdne ety SEUGR [AaivEe Ginegiins. Jhsseictiibyfunsiise
re%é?éﬂ?\lg ihiBrd (€ Bhd E¥mesits %ﬁ?ﬁbﬁhmfwﬂ?%o%@’prgﬁ'eﬂﬁhﬁmwﬁ%h it

pat h s and nechani sns. of acti on. e 'collections
hagnan @élinityd $ hefreaptivity Bimelion dmenufdrimsse dovahentyxing iweversibly

- bi.onpl e F the net.hods. not nece L |

iR R &aB3yn BRGSs iR e D IngE RS AR AT dur

d&thandieatesrthaeiip!gher e Bfing betvesn ttemotdih edd tHdeapture
collections, permt the conponents of a conp

I
comRewnd tBe highsins f@@meéger(ta%.09valeﬁ¢ly<@@ntéredo_f\l%%,thqoo,
_ . . 0
e A e i R
uisEidptoredgeadiates componeniseamd proteinsplaskied pwayr Iftie atting 1

.10, .50 diff . | . | ' .
558 o B R SR AP i P

s&}&n@p@bﬁar@mmeﬁaﬁﬁm hid Gsé&"?é Yelelt @Jegﬁg@ié% n .

conbination w th other~anal’'yses. I'n some
pei@ihsas for phenotypi ¢ anal yses, honogeneity of the

or ov e R SRR St S SpeB o hrBGp N WBsure o

0PNeNStY PE%), suphating ctpaehited (demsmaltetlétval vhfigibr led

same 20, individual are conpared. Methods for doing so
tognasp ebifi) gad abditetonmuliiplexdmanieproteinpscannaget ur e of

 <RREREE. Mo VRl bE Pl eh Bt TR A IERY, or,

20

spdugrunp psdvidesathe! ratlieonlal welghte 88 b gratéing lcaptires., Tranidientity
can be u&ed to detect changes _in nenbrane protejns,
ol #achcan ek feermingdityecanyentipnaldaaans (.9 adigestion and

oFRSER ey 8L Rgaen SNTLReRAURCRID oo e
Useatod thee tapinss cohpoumdd alowscihemesdamhasdiurther analyze and
characterize the protein, since it is physically isolated from all others (e.g.
mass spectrum identification, or x-ray crystallography after removal from
beads). To do so, the protein is washed from the solid support (e.g., if Using
avidin / sfreptavidin beads, treat the beads with biotin to displace captured
proteins) or make use of an incorporated photocleavable linker, or
enzymatically or chemically cleavable linker, thereby releasing the capiured
purified protein from the solid support.

The collections permit a 'top down holistic approach to analysis of the



changes associ ated with di sease, such as

transformation, often occur in nenbrane proteins. The

col l ections confn sets of rnenber capture rrpounds

In |, menbers of each set differ In at |eas
Wc?%’r[l)g &2?@ group, and generally in two or thi 2“0“{’01“37

from menbers of the other sets. Thus, for exanple,

-50- if the conpounds include a reactivity function, a

selectivity function and a sorting function, each set

differs in at |east the sorting-4anction, typically in

at least in the sorting and selectivity function, and

genempablepnid) la:bltudlhg pest-framsddtiopadly mothifedsiotding,idngd other
functi,ons nt which are selected to '

b
assa;h'%aOIeﬁLL?% iR Pud ol VURAIBRYIS RETA #1Edne Siariga point
the GONROUDES: i %ﬁuG@[hheb% c,ror'lr ARRAZE ot RIOREN AlibicRfhdds hﬂﬂ the

practicing ITEt e collections are .contacte
a sargsnerue (bgitm ip). | Thepenlietliets can pauiséd éoassegsdheiancleculs

f ffect b of | ecul
compomenaRts AE saple. eR s aSBRisebratal. BuRRli@mponents
- can keetiiicad sAgHiasaabhehodfied¥ucis us @&Mdté € Rlentify

solid support rior to contacting, or can be arrayed
af t estigghtrabiunaieribiasherical safiveaysand meghamisingPf aciiay. The

s o\%rgy%lﬁijsy% ﬁ%{r%‘éilq"&fhge%emﬁ‘%wﬂnﬁék%ﬂ %ﬁ{eﬁz@é bgﬁﬂg%lecules,

cl ea mers, such as a
i s sLdujcmctﬂ"ledneﬂnodadbymlsnecqemahlycaésmsb)spenﬁsslasses of targets,

o anstaae; Gfasitet il Satalss Ak Hetdstdn 6 R0RRa e chiiggtions
vve| I¥er@it the RoRiPONBAY ¢F.a Sdthflex %ﬁx@r@b%@h‘fblé&ulé@(ﬂe‘ mixture
thereof of interest is determ ned, the bi onol ecul € can

be | @0, 1PRISOUEN0E00End e o s inie Hisaeete oci
o ool relfedRbulsa ot B0 et 4l $FpBraEEBoucton i

f r agrepntsierityd of fealboutoll ©Bd differsmit Biiracled@ed per kD6 W @n array, so
onmpounds that include functional groups that confer

 Ehonat g corpanants el eaw shebsPRbRRNNIZEHepycheas by mass

d

e oRR A AR Kk S AERBRSHL B s, nsome
the embadiments) sbeh aséd)rymm))typksanalyeeé inoctogemeity of the starting
i B s ot €60 PG RTRORY: s BieufeTHosners. oals, with
si gnadigérent BhehctySss, sTBh 86 'd'ls%%séﬂ %Ps@fs Hé%altﬁgﬂ ﬁ&h' t8Rame

(Ag) binding site on an antibody. |n gener
c2ihpoudidislupl angi eiwaparedei Methods djtated@ng Iseme pﬂvwded herein.

funet onal O AYB DL G b R oBRAREGE f BRLIRMoAY RES
collections can be used fo detect structural changes, such as those from the
post-translational processing of proteins, and can be used to detect changes
in membrane proteins, which are involved in the most fundamental
25 processes, such as signal transduction, ion channels, receptors for ligand
interaction and cell-to-cell interactions. When cells become diseased,
changes associated with disease, such as transformation, often occur in
mernbrarne protasins.
The collections coniain sets of member capture compounds. In
30 general, members of each set differ in at least one functional group, and

generally in two or three, from members of the other sets. Thus, for example,
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function, which binds to biopolyners either covalently
or wwth a high lca (generally greater than about 109,
1010, 1012 liters/nole and/or such that the 30 bindihg
is substantially irreversible or stable under
conditions of nmass spectronetric anal yses, such as
MALDI - M5 conditions); a selectivity function, WO
2004/ 064972 PCT/ US2004/ 001687 - 51 spectronetric

nal yses, guch as MALDI - M5 conditions); a selectivity
if %6@""@9““ e reactiviefusictinone seleaiidivtfunction and a

<BHETARID S LB M A S 8B Wnct gy e
letahict therscriwr aini peleatitity fuReticrg @MBQLMES:kdn 2 tﬁl@@l’@ﬁﬁﬁﬂwc.
Tg_%r ﬂ qcr ot herw se separ at ed based 5 accor di ng t
SRl R, fRSseinihieh compameted el assdying in 2
sél@bﬂé@' éﬁ\ﬁ%ﬂﬁ#&h@t t&aMd lffe‘f"‘%a'n’gf}@é\@pe o%‘?ﬂoenﬁ‘ltd%dota&%rﬁbé thd'Eame

solubility of the conmpoun ndi‘'ng upd
a@ﬁﬂgﬁﬁhﬁﬁﬁt |n whi ch reactions are perforned

., Si_mul I
Conain Mrteing Bt 1hE SBictiond s ponipcRstits g sarae pe
[
P wn) Dl ot ﬁ“v&“{@ﬁ"tchd. P Moot Bt b 80 °20 Y,
'BHIQ"?%?%?O BREHE %ﬂp@@d%lndhe asligntionei T captureor t i ons
cérﬂﬁé@ﬁés c& Bﬁu‘i‘ &n %Hp%ss%Hﬁcéfr&{ %lg:cﬁég liﬁngl%dtsiﬁéegélfdvsll}ﬁbort

ctions, ers, typica

plscpretmcfarmatlyngobr tdrebe eealed aftgr Eometinwith thd Qﬁﬁ’fp?é The
reactiyve PPQ@I on covalently interacts wth

reépgggsar@y I§ gpiippRlgUregted viths eradest thai spegiicalinslpaves the
b&nfw?ély%ré %cﬁl&sfa?‘?ﬁ)té’és% a@ﬁ% 8l ec@ﬁoﬁ%ﬁ%&g \d2¥icularly

function interacts est
Mase gpeptrometiis analsesmtmsdeot@mmnpdrmms bhihie boundst abI e

oHPSE QB0 Aol R e E ot bR v

a$ btppowinot ﬁortn@ﬁ nbrebPBBinEreaNadetbmihéd, 'tHQ%lorﬁHFecuI%r

not ljnmte MASS spectr ophot OMet i ¢ anal Ysis, - such
ba idendifiedx Mﬁ@@@i’t & Iderrﬁélgatiqnemhm eympansanatfitbe mculmsular

Bl VAPt O B R R e protse

frbgroentseand Eﬁelnmaiecclanmmm,act with the reactivity
funcﬂaon throug a non-coval ent interaction. The
e mePH

sel ek Gppiypre £ that aicdudembinsienaliareurs thas cooles

BBk S B BBl TSl o

sepagetion asd woalysisdaqeiréd éviicidepends En Qlﬁ@ﬁﬁmpﬁ&xrty of the
so that the

bi, ono| cuI e
MR SR Asde i, higlisie! o sk Hderkixthe
C%Pﬁﬁ?'é%’é‘“ﬂ%’ﬁm“gb%@?%%ég% HerEaSaPLUENAG T dekblon
sigaatune &ori targeh enatecitesisintilar & an catigbe (At pisindingesitel on at
antibody. In general, the compounds provided herein include at least two
functional groups (functions) selected from four types of functions: a reactivity
function, which binds to biopolymers either covalently or with a high ka
(generally greater than about 10°, 10", 10" Jiters/male and/or such that the
binding is substantially irreversible or stable under conditions of mass

spectrometric analyses, such as MALDI-MS conditions); a selectivity function,



| east two sets: one for reactions in agueous solution
(e.qg., for reactgon with hydrophilic biornglecul es),
and the other f reaction in organic soIv& (eg ,
SO (e.g., for reaction with hydrophobhic
bi gfr@l;:z@%@}cﬁebg%ﬁ Thus, in certain enbodiments, tHG&/US2004/001037
conpounds provi ded herei n discrimnate betvveen

RECTI FI ED SHEET (RULE 91) | SA/EP -52- hydrophilic and

hydr ophobi ¢ bi onol ecul es, including, but not limted

to, - proteins, and allow for analysis of both cl asses

of bionol ecules. C. Ca ivnzz, Comppounds Capture

compounds (also referred to as capture agents) are

pr ovi dedctromelitearziyebs RIChCRINAD O8N shnilorR); caawecl‘\l‘nty function,
that presents, one or nore reactivity function

opt i ordNFY DY irus £ pog-caxplsnt "ﬂﬁfﬁyllcfﬂmlﬁf% rgenwﬁ&mﬂ@ise& the
a sor tsip&ﬁsfﬁﬂ@é‘t? ﬂh@rﬂcaC@‘ ity M@Lr@ﬁ%w@@hh @LEWAUIJM WHiEn Bermils the
nore sol ubi 1ty functions Itionally,

cl eav ANFEIUNIR & BS aAeress e (arayest drorkersfise sensralae §ased

th .

Ut R SRR ] 30uRAID S ol e ingofnt s sty funcion,
a mat wéwcfowh&e§a@atedmﬂiewthemgﬂumhtg of Hicecrepowwis Wepiading upon
the r Lk,

capt u?c‘liés' b{r |g(?}10 t %hﬁht}géct on%ﬁg%%? Wg ,g?%ﬁgnt{:% Q‘\ﬁ conditions io
suf f i cireniais pmaldlwgmal y;oamtiom t hegﬁmalatlwrtehyum flwidtubn is the
bonds of .suffici or_ aff

a5 Pact i BRsSadian infeBlcrs bt ol el diyvin nioh

g/lgwl b{‘f&ﬁﬁg a?mm (lQ)eiithi p'armmélytﬁbﬁwoléimdsh atxcl'aés beesiis, dr portions
portion_o

( generbp Bt Eng e P BRIy g SelstvaguDeiones aters, typically

i t er shdrebsing!the rsp@éaﬁmy d?rth@ré%ﬁﬂww fukiéflon. 1 (hgbnkPdl lthe reactive
1012 or greater). X, the reactivity functionalit IS

sel ectierction wwalghily intergcieith greups 0B rcpartigulapligmelecule, such as
bond oy @‘P&Ebﬁn hbehriaté bpé.tfg?ttf’?ﬁt The ré’é&m&fdﬁ@ﬁ&{ interacts

condi t1 ons “of mass spectro anal ys
pati i dutmblpmomlgs t@fmny@ covalehieberyl erca nomcpvaient bond that is

functigngl Phﬁﬁr con'dﬁioﬂs 9F QHQ!ML: gabenérgmlth %tl%tolﬁ greater than 10°

t opol ogy o roenaro Vity
si t es literd/malaor gmakertthafseo dlterpémd:lecmcmdat@ne@psnaiysxs include, but

glr 83?33%'5?@'?‘[’#‘@{8 %gg’g%&? \éwo't(‘g}f% i sfs, SR ?é Wizt assisted
bond) Iasferrdeeamﬁph inizatioaltinng dflight @MN.L[DI-‘D@F) Rlass spestrometry.
ztﬁ Ioé' %q?eciwfty fﬂnﬁéorf ﬁ%ﬂnﬁltéqqm% t{/gps?s antﬂgllwg%gules %wat can interact

subst fvﬁﬂ'ﬁthfa(?éaé’clvﬁy fithctibh EHrgu%HP Qﬁ{dndc%valént fftbRefich. 1T selectivity
envi ronment of the groups w which the reactivity _

f unct ifection: Aiegzthe spepiEicity for the particular groups, generally reducing the
number of such groups with which the reactivity functions react. A goalis to

_ reduce the number of 'proteins or biomolecuies bound at a locus, so that the
25 proteins can then be separated, such as by mass spectrometry.

Included among the capiure compounds provided herein are those that
can , the compounds for use in the methods harein can be classified in at
icast two sels: ane for reactions in aqueous selution (e.g., for reaction with
hydrophilic biomolecules), and the other for reaction in organic solvanis (e.q.,

A
Lo

chlorctorm){(e.g., for reaciion wiih hydrophobic biormolecules), . Thug, in

certain embodiments, the compounds provided herein discriminate between

RECTIFIED SHEET (RULE 91) ISA/EP
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selectivity functionality Y, can be one whereby a
capture conpound forns a covalent bond with a

bi ornol ecule in a mxture or interacts with high
stability such that the affinity of binding of the
capture conpound to the bionolecule through the
reactive functionality in the presence of the -
selectivity functionality R gTIFIED SHEET (RULE 91)
| SAV EP WD 2004/ 064972 PCT/ 004/ 001037 -53 is at

RS ERRE A b Eibitestles inpludie bus Pobimierg o,
drafdig, omdt ARk RRRNRESRINHNINBlE08 oPSBMASLIS, TBaNS

for separating each set of capture conmpounds fromthe

ot her'sa iR - HYPSUBYSar r ayi ng, and i ncl udes, groups

such @ﬁ:tmeo&&aﬂpggﬁ&@ E%&- YeiBrePRCEL faé}P lrzlé; %Q&'ﬁe’:} Sreftovided.

avidin on a sufface (or vice versa
e empiuts eompaesds inclusienalomg Al g mosdesnd ode oanicays or

5 ,l lh : b . 2 "o
B el N el SRR R BP A St el i DG RR h Snctr
st s sty cost er kAP
gk %‘??ia%‘?éi b £ ’@H}@%@%ﬁﬁ' ang @h@u%@cﬂ@hﬁ; g insleded inthe
rS8lecales C APUSSHEABPRIHAAS fnhm%ﬁ t%gﬁ%%é‘l% &%@‘@g[&d

to the other sets. In additio “neans
the goreorenaltdd isa matten of desigh ehodiabebyt aracielated$udhethat

the WERABEF oI oS BB EHT e Balirsd i Roieiebane s
paticuaryupreteinsowitte safficlent spduifictiaRindr ¢ithbp c6CABAIMGISWIE

Y. Z. W functionaliti an be f
e & sicfint SR o+ S G BEro Baslysosan Sy Messse
spaatrbmetrgaidicmmgnmcbiaﬁé@rspebﬁaﬁiétwaﬁég%ﬁﬁgéo facht 8kt a

can be, separately analyzed to identify nd
Pﬂ”&ﬂﬂnﬁe‘&?ﬁ%%ﬂ?ﬁlﬁ?ﬂ'% Eeraain besnd daenerally adinding affinity of

108p1 0% e1 O MRAERASIe [ BfeatBR VAFLEt WP 130T Y
gr'gups. 20 The so?ubiglhﬁg'}éﬁﬁxeﬁgﬂsﬁogérﬁt’éomor
gseatefation in properties of the capture conpound

COTES S D RAbhRl BB AR ng g s e
anexvalent doperariabord of highaiffinty thatds stabis upayt cHUXRING of
R SHEm T T SRES e R CHATE NI antoof hBseiesidty2S
B PBE 1 e s

_ g sites and functions to select particular groups on
bidmolecule‘s from among those with which a reactivity group can form a
covalent bond (or high affinity bond). For example, a selectivity group can
cause steric hindrance, or permit specific binding to an epitope, or anything in
between. It can be a substrate for a drug, lipid, peptide. It selects the
anvironment of the groups with which the reactivity function interacts. The
éeiectivity functionality ¥, can be one whereby a captura compound forms g
covalent bond with a biomolecule in a mixdure or interacis with high stability
such that the afiinity of binding of the capture compound to the biomolecule
through the reactive functionality in the presence of the selectivity functionality

RECTIFIED SHEET (RULE 91) ISA/EP



As noted, anong the capture conpounds provided are
those with at |east three functionalities:
reactivity, sor{hg and solubility. The so,ng
fug\% '5((35}0;2% be sel ectively cleavable to permt its
renoval V*fhgse SO conpounds al so can include a FCT/US2004001037
selectivity function to alter the range of binding of
the reactivity function, which binds either covalently
or with high affinity (ka RECTIFIED SHEET (RULE 91)
| SA/EP -5a- greater than 10 9 to bi onol ecul es, and
optionally one or. both of a sortiszg and solubility
function. More detail ed description and di scussion of
each figiatlkebeinahitbld amilOold gidatdrtihagingkemplsanss of the seleciivity
enbodiments follow 5 1. Z the core Generally all
conpodHeIargifude a function, even if it is one atom
such as caippn, c&%q@uﬁéﬁﬁu&hﬁﬁ*éﬁ‘@e é#@ﬁnﬁh@ﬁ@'pr@@n@“@% ragans for
In certain enbodi nents herein, in the capture
con‘po@@@@rﬁ{ilﬁg &f60 Soh of Fepine msourmhommei@ﬁ AIBEEs, such as

Q r
ana yS'HI?)S aeré% r%%%uﬁi rr?cgﬁéj ﬁg{aﬁseﬂfdh éﬁ :gm? oe‘i’\@FéllQ% spacer, hinding
spect ralan awa:luy shs sukadzolat valetverscr) @rmh,eoilgohedaotxl}ws :
structur.e t he bi qnol I ncl udi
i s i inding oBeRudiRBtd firis oy EnEEHe A ER ¢ cpgnaje binding
trif ungrinenal whiehel bings QARt=AFidHg ofTiMig e survive mass spectrometric
functionalijties that are each capabl e of bein

dor  vaFEs: Surbet MKy a1l es Drceleffed. nEopERgFollection a
V\ﬂ% f %ﬁéﬂg&ﬂ HiftdreRBsorhiRg glrc?d'ﬁg dgl%eeds%@ l@8h 9kt tur1.=:5

uncti noi et1es TNc ut are not limte
t ri f ureempoRads shavidrhavg U@ﬁ%ﬁ@mf@ﬂﬁmﬁl%ﬁ%s@tﬁat ln addition,

POSS eSandink et LA paok B8 (SR HAND 14 Suoh as RF tags,

tyrosine aspartic J Ut ari ¢ Ac
| ysi néluotdacentﬁae, cder—cmﬂaed ms o)' bea@cﬂar@nﬂa@ onottes symbology

| | - | _ani ids. For. _
exarp 2904 e At BE RERILSR e BBl ity the cepture
he1®i rcondunds lonttes X, ¥1 EpWofurkticsalitipe can bk omnabysace tiat is
" an ARSI B Gkt Ch Rt aTHus SaBPReRedly SAE0 ater
CONPOYBARIoN s ﬂwaﬁéaélwéﬁcérpbélﬁe@éré@w éﬁal?ié&ﬁb%entlfy bound

oligonucleotides that include single-stranded
por ti dHMeIePUlES t ThyRstheraaliegtionsraniaglude capture compounds that

si ngl Eha%f}eotl ?Doit&fﬁln%g&?u&ﬁonp' enmentary to the

ol i gonuc € portio ol i gonucl eoti de anal og 25
po2@i ons, - e aowu!ﬁwfwmcn@nt Whqrermity athératine ircpoperiéges of the

‘Sammofice BB coMRALFER o fuSdns holBahAE Wan e
selected so that the capture compounds are soluble or not in a particular
reaction medium or environment, such as a hydrophobic environment,
thereby permitting reactions with membrane components. The collections _

25 include sets of capture compounds, each of which set differs in Q and at least
cne or both X and Y, '

As noied, arong the capiure compounds provided are those with at
least three functionalitics: reactivity, sorling and solubility. The soring
function can be selectively cleavable to permit its removal. These

- 30 compounds alzo can include 2 selectivity function to alter the range of binding
of the reactivity function, which binds either covalently or with high affinity (ka

RECTIFIED SHEET (RULE 91) ISA/JEP
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conditions required for reaction of the conpounds
provi ded herein with the bionolecule, such as a
protein, (ii) stable to the conditions required for
hybri di zation of the Q noiety with the single stranded
ol i gonucl eoti des, and 30 (iii) cleavable prior to or
during anal ysis of the bionolecule. In another

enbodi ment, Z with the link functional groups can be
RECTI FI ED SHEET (RULE 91) LSATEP S WD 2004/ 064972

PCT/ US2004/.801037 .. 55. designed, so tha ith th )
SEatinan d0° % Pifuniedie s omiely Putsr baflots seigtand
saAbbilifehsigke, thereby contacting internal portions of
cell nenbrane proteins through the X and Y function-.

I n t hMerefpigiiedeRpcrpiion fubpiseyssionpt erdsiupcbienaligsand non-
Hﬁ:@,ﬁ,ag}ﬁ{ d organelle proteins, 5

'ﬁﬂ@'ﬁ%’cﬁ‘ﬁg pr ot el n@'%ﬁkﬁ"@ggil menbranes. The capture

conpotinds Aniic Fosect i onal group can be sel ected so

that the r sulltln ca% 'b-ﬁ ds fungti.on un

sel ec Sﬂeﬁ§/@ll&° Uhes '6‘?%?1 'r'l‘% 'Oﬁqﬁée"fﬁtéseﬂgl %mof

guciDas Xarbol, sodpreselt fl@ﬁnéﬁﬁnéﬂgﬁém Qh cerafraces and

su gports t hat mmc ce nbranes and ot her

HNBPEEIYYP NRERIDY iRiBS ca@‘@!f? ﬁawn@mm@émtae methads d
ﬁ*obﬁié@lrheré‘fhcﬁ 8% rhBRRPHAS %dcléﬂc?tflé’bﬁh% qu g%@ﬁrs&?@&

ot her m cel can be provid e sur
@aﬁpgmle&yle mcdwngﬂnaﬁa spestral anplysie, withaut itersg tife

SRicADSinRk Bl r1Re bRorREEUR, R, Bt BYCHm AR 1o Bprotein.

" Z" h‘rumta:marrﬁmdzrhﬁﬁspz hea trﬂfgﬁCﬁOrﬁm ?d%tlihnslk%o:jﬂ{?ghng thrge
B%fﬂ% e aéqe COBPOQZ*PW e@\gﬁ a8t Belectyqly ithe

pﬂlelsaﬁa@@fmétd)tﬂeStonﬂmcnsﬁaﬂtbsnmdnﬂﬁmmhp'ezcaﬁnp@@a%wt&:h

ounds can coat ed or dissolfved in a |1

fé@&%@*\@@a' meietiep daglpde buharenahimitedsodrifunciienalized trdmls,
Gior gbda‘?l@ e | iR pbs s A Aklo évﬁm the g?a;aadﬁ%m (e.q.,

rimer polymer chemstry can

. tyovaineg) dysteingraspeticsacid, ghetabriaacid, %lﬂ@ammgnmenseMEEMC)

20

- 25

ST A B oS nAER TP B ARED, anchea

bl oc kl:ﬁom@nypﬁer in stcimuf embadinients elhe- msﬂﬂﬁblpﬁﬁhnﬂ@d hel‘dim
rat hin organic fi r.an or ous,
R SRt et SPasifob RGNS of PlogholeaPariachdRB rofins,

- WRItRGSedisiayed nidieaddreessieé tcsrﬁqaclg)p M eekainRPbodiMents, the

conposed of pol yam doam ne ( PAl
compounds are then'bound to an array of single oligonucleotides that include

single-stranded portions (or portions that can be made sihgle-stranded) that
are complementary to the oligonucleotide portions, or oligonucieotide analog
portions,-(Q, the sorting function) of the capture compounds. tn these
embodiments, Z can be selected to be a group that is (i) stable to the reaction
conditions required far reaction of the compounds provided herein with the
biomelecule, such as a protein, (i) stable o the condiiions required for
hybridization of the Q moisty with the single stranded oligonuclesoiides, and
(i) cleavable prior io or during analysis of the hiomolecule.

Ih another embodiment, Z with the linked functional groups can be

RECTIFIED SHEET (RULE 91) ISA/EP



25 dendriner attached to one end of a linear
pol yet hyl ene oxide (PEO) block. Z is cleavable under
the conditions dmass spectronetric anal In one

su nt, Zis a photocleavable group that is
cl &gggﬂﬂfﬂgj)%‘ | aser used in MALDI - TOF mass PCT/US2004/001037

spectronetry. In another enbodinent, 30 Zis an acid
| abil e group that is cleaved upon application of a
matri x for nass spectronetric analysis to arrayed,
such as hybri di zed conpound- bi onol ecul e RECTI FI ED
SHEET (RULE 91) | SA/EP -56- conjLgates, or by exposure
to acids (e.g., trifluoroacetic or hydrochloric acids)

N V@ERWN od thtibith R @ XPW Bha/bp YANRksewies. intbrlipidibiayers of a
enbodi nent, the matrix nmaintains the spatial

i nt egroctlymembiane, Rerely conireitiodgieres padwresie)| @embrans
anal ysi 5., yHlfrh%é aydna's Zuhéi ot |G iRV AR GREhe tSEEPOﬂ

condi tions o spect r of ric analysis In cert
enbodu arEigres prafeingaptairas men';immipmi@n ascéo:rgan&ih% proieing,

C .
cl et A BURH A fea T SRR R P B Sofpftlings anc

bi onolfeatidices) anuplcadlbegselémd BOthaiiihe rextiting capltremespounds
spectronetr a r x assl st SO w
bt 2 s Bl e adeahooneignsBus, 8 BhBles B z, 0,
spect nangid/yr Y Mw deSigR B RUFz68s Sheseporgnasl mipmt el

can be used, for l.e, in nmethods provided herein

for |rB§'ﬁ"tbﬁ“ﬁsr?é’dﬁ?tB '%'@EIC@E“'EE’WW&?% es thereof, for
dej@r m ni ngn RbARRNRSIHiIRentd Q%lcﬂ&“ﬂdy@r s he e used for forming

protel n- protel n, i nt eracti ons and“for determ ni n
bi onollpesrEIes wad othasireisalias, candewIPYidedodthe wrtﬁq9g0fcﬁ support as

pr ot ei §m%§;‘69 nfat?rﬂlgihﬁ’ﬁttﬁe struBlREAGH ?@Hﬁra}ﬁe’}%&{éﬁ%‘ato make a lipid

enbodi nen ot necessary for t rou
cl eavdallayer on the suntakcgsi Bhis Tande empinmcéwherz tbeﬁupport is the "Z"

. S B Sk R A TR B B rgBl8 Epouncs
anti5 t herediokedid Byppcﬁ‘f)trmmgrsaﬂ groypf a.ur:ttaainsdo@le-stranded
ubst 1 HigPaic SR o e RS iPmoBlikeg OBl T tpo s can be
“desi grncesdted aith ondiss@ivedin alipie ddiating 08 aarelslt, einm camrbounds and

t he Skl|| of the led artisan a. val
i var eilesians ReYIZed hrah ot ECa iAo [embrand, dendrimer

cl eavahdigmer cHitdfistey) €AY BBlefngItNdd 1orBRAKOIRE synthesis of membranes
20 having consistent pare dimensions and membrane thicknesses, through
| synthesis of amphiphilic dendrimeric or hyperbranched block copolymers that
- ¢can be self-assembled to form ultrathin organic film membranes on porous
supports. in one embodiment, an organic film membrane is composed of a
linear-dendritic diblock copolymer composed of polyamidoamine (PAMAM)
25 dendrimer attached to one end of a linear polyethylene oxide (PEO) block.
Z is cleavable under the conditions of mass

spectromeiric analysis

In one such embeodiment, Z is a phoiocleavable group that is cleaved

by a laser used in MALDI-TOF mass spectrometry. In another embodiment,
30 Zis an acid labile group that Is cleaved upon application of & matrix for mass
~ spectrometric analysis to arrayed, such as hybridized compound-biomolecule

RECTIFIED SHEET (RULE 91) ISA/EP
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25 divalent group that contains, generally 50 or
fewer, or less than 20 nmenbers, and is selected from
strai ght or branched chain al kyl ene, straight or
branched chain al kenyl ene, straight or branched chain
al kynyl ene, straight or branched chain al kyl enoxy,
strai ght or branched chain all:ylenihio, straight or
branched chai n al kyl encarbonyl, strai ght or branched
chai n al kyl enarni no, sO cyesssal kyl ene,

cycl oal kenyl ene, cycl oal kynyl ene, cycl oal kyl enoxy,

ydlgead yir bpelposure ye BorlskKylge, nidfudroametic or hydrochloric acids)
.cycl oal k et erocycly| ene | Fl SHEET
R ts o) TR pridg S e b B a0l A T
mintsiRe el Qakivl IBReXYs oMeLerRR! YIRMdH® addressable analysis
het er oaryl encar bonyl, het eroaryl enam no, oxy, thio,
AndEHBY. car bonyl oxy, ester, amno, anido, phosphi no,
phosphi neoxi dog @I LSRR
sul f onar ni do, m %?15: '\\”%@JT %%G%{gilg car g@r%t ggﬁfj%gi do,
and conbi nat i oﬁsC@W@@f"‘ claBUF""slBS optionally 5

substituted with one or nore, including one, two,
t hr edn eertgioEmbasliments; tencapturasimpoundp fardsetinghe

GERER B e AR EThRER PolBHRFEEH M Hent

cohdiivablused forramalys afehiatmolecglesyinchidinge baithdtionited to,

s oot g@ﬁﬂ%%m%*@%??i?tsﬁeé Stdﬁ?%{ﬁ@%t?nmpﬂ-ﬂme
o:'ﬂﬂ ALDCG' JAasd, s ctrSmelS I égi;d@of tol;esv?/
%@@@Fb% %P‘%%%%s% Loty

?b?drﬁ@iecnﬁégm&m%ﬁbﬁ)tﬁér@of (f&(&érh%hiﬂg(ﬂ?&rﬁé@b@ed
2) dS C(R15) 2) d ) (

W@R@G}% HQRENG RIOLRIB IS, Rﬁéoa@@fmm;f@r determining
b?c%h%%)ﬁ((e%@%l%&me 16&&@%?9&&%#4(&% gﬁ?g Q(K&h%)sg didate,
intefrRtioNs) i @rw@amg Eﬁ;ﬂ@@»&gm( theg) amup o be
OGN C C R G

N RLSS( 34 BBy ca0(iRr 8aalhayny mOLRbS) GG HERISY to

AN AN 5

arareuirtieg fumctiond.  AXNAriety ard exdmeieg rheteris,, buMm@\@'s umawbe
PR TR He 06 RRBASERR b Bt 3B Sl ey o
tBe disctysuile herein and the skill of the skilled artisan
a. Multivaient or Divalent Z moieties

In one embodiment, Z is a cleavable or non-cleavable multivalent or
divalent group that contains, generally 50 or fewer, or less than 20 members,
and is selected from straight or branched chain alkylene, straight or branched
chain alkenylene, straight or branched chain alkynylene, straight or branched
chain alkylenoxy, straight or branched chain alkylenihio, straight or branched

chain alkylencarbonyl, straight or branched chain alkylenaminc,

cycloalkylene, cycloatkenylane, cycloalkynylene, cycloalkylenoxy,
cycloalkylenthio, cycloalkylencarbonyl, cycloalkylenamino, heterocyclylene,

RECTIFIED SHEET (RULE 91) iISA/IEP




to 3; each wis independently an integer selected from
l1to6, or 1to 3, or 1 25 to 2; and each R15 is

i ndependent |y a'noval ent group sel ected m

st branched chain al kyl, strai ght or

brgﬁ%%%é dﬁaln al kenyl , straight or branched cRGiT 52004001037
al kynyl, cycl oal kyl, cycl oal kenyl, cycl oal kynyl,
heterocyclyl, strai ght or branched chain

het erocycl yl al kyl , strai ght or branched chain 30

het er ocycl yl al kenyl , strai ght ors7eranched chain

het erocycl yl al kynyl, aryl, straight or branched chain

aryl ﬁé@haqﬁr\’c&wgﬂmemaddemmw)Mt@rbaMEr&BWcﬂdykereydaroarylenamino,
strai ght or branched chajn IaI kyl, strai Htﬂg{!

br anEFdthéh &PRPL .Cérh@hiﬂf\x eSfeF Aghe. Py BRestne.

h & Y
C al E}»h%@ébiﬂ%%%,y i ci;ﬁﬁr’\?{srﬁi?g?@ghpﬁ Qjﬂﬁidﬁﬁ dsQﬂ@Hélth?cﬁ, sulfonyl,

eroar ranc chai n
het erquﬁoyltlaj mbymaicsmmdghancbcombmnommmecem‘i, anri is optionally

E% g%%%&u%“r %"lﬁ lggg P?g pgire Sitg{:@g %ht &, 6\% 3’4?&%& gﬂqutitu ents

NR60 R Rl &66ted f@(j‘@\“@agﬁ@c@ b%c@lgg@ﬂere herein.
S(0), OReso (O)gNR'6OR61 NRC( R61, NR6OC( O N
NP. 60S( O) dretiesicRETBNSBE, 2% RE0YIHyaier r(dnéajwt f‘leavablg or non-

EEOO) fable éﬁé&gq%% gﬁﬁ%{a@g(@rbﬁgﬁ%@&au&alw siraight or

each b‘ﬂﬁﬂche%dha%ﬁk&eﬁﬁ?sﬂr@ghmﬁd@é& tlyalhxad{yﬂQE(C(Rw)z)d, 0,s,
strai ht or branch 44l

k
b e Haay s @{(Raogeﬁy(oaas”ahﬁwoc?@a qO))w.

SRS G mgz@mg@a RO e oRE, el
E{ aﬁ(@u@@a. m)car(@(mymeo(c:ﬂ;é‘t awcoﬁm )zwamti ‘,;’L;?;'
Chgl m@gt)zeﬁgg)érkéﬁg@%ﬁghgt r(%f%w? g{ei& ?@(%ﬁﬁ dchai n
het ereRraldwm cHg},e]t qcp;g)éel(@ym(mzl)@(@ljm(@qz)m @ﬁﬁéﬂbu)w,

chai n he rOCécI%I a r anched ain

18 s AL B (R e G oo BN DA R R

2?22&%?535%4@{?%%' CUTDPRCADBROILI B (SRR o

havi ngRIAMGIONRICR )oo(cm *RRECION, Al R @RIEER;, OC(R™):C(0),

o b SR R NGRS 3&‘*%%;:&5‘“ ft) ?%54 RS,
;ﬁ((A 3)(1%2 S B;hzb ﬁ%gkﬁ@i&@ f%g?‘:gku 2an%comb|natlons of

220v amycﬁfth&se groops3; Ais O or NR15; Dis S or 0;
223 Erlj:r Wheore%r vNaFr{ldlxsaretepa% 1%83 nsden%Q Obt% §orrb| ned in
each d is independently an integer from 1 to 20, or 1 to 12, or 1-6, or 1
fo 3; _
each w is independently an integer selected from 1 t0 6, or 1to 3, or 1
25 to2;and |
each R" is independently a monbvalent group selected from straight
'or branched chain afkyl, straight or branched chain alkenyl, straight or
branched chain alkynyl, cycloalkyl, cycloatkenyl, cycloalkynyl, heterocyelyl,
stralqht or branched chain heterocyclylalkyl, straight or branched chain
30 heterocyclylalkenyl, straight or branched chain heterocyclylalkynyl, aryl,

straight or branched chain arylalkyl, straight or branched chain arylalkenyl,



4]

10

25 each R15 is a nonoval ent group independently

sel ected fromthe group consisting of hydrogen and
VR18; each V is a dival ent group independently having
any conbination of the follow ng groups: a direct
link, arylene, heteroaryl ene, cycloal kyl ene, -
>C(R77)2, C(R17)=C(P1') >C=C(R23)(R24) >C(R23)(R24),
C=C 0, >S(A),,, 30 >P(0)v(RL7), >P(D), (ERL"), >N(R1i)
>| NI ( COR97) St f(R23) (R24) ,-58Si (R17) 2 and >C(E);
where uis 0, 1 or 2;, vis 0, 1, 2 or 3; Ais 0 or
SR&ight @ tirsnchant cligin aamdalE;l Mtlﬁrtﬁmrshéﬁhha%ﬁaﬂcbhyl

SR R S R M bt e

mefm}atriiamg[, s.tréuohydr bwﬁmeh ah&in H@ﬁ@@@lﬁl&ﬂi@m %M‘éiﬁqﬂi ar

AR Pheih B SRR B o G, Selok ot Bronbhed sagin haloaliyl,
@E‘@.édré\}‘wﬁl:d e-faet @ﬁa?ﬁre %t‘i'gsgoo gfr%‘f‘)em%kéi 'edtacgge"é C(O) R,
S SRR )
RrEEr Al o mﬁdrww!@h BRI, pOR™),

ar al k het er%ar af kox
@éQNORn O FORIEHE T Y(RE Q) 2k REDINRS yrd'rafg enis aal ifdgger from O

ﬁd%enyl al kynyl, cycl oal kyl, aryl, aral kyl,
et'eroaryl er oar IkyI and heterocyclyl; 10 R23

t
and R2EhRE, sg 1, cotldRB%is trdepiehdantly(tytogas, Baighver bréhdhed

sl ARG i Sr b EHER SRkt ARl of Bophg Shalh®

teuwm?‘ta]dryly ]lcstralghybr lrachched gjhim rayéhlkyl Cutraﬁght)orll&’ﬁ?ozﬁld didth
e er 0 n en or cC oa ene,
B St R e RO Lo S e S, SRty 8 ot

N Ordmdhocichain hetbrodfalky: %ﬁdi??ﬂrdmﬂihché‘dj in HehisRIienyl

15

20

25

hal
Shrebanrareen s horatielams b letel eyl siabkyer branched

BRAIR herirédyeiatkyl, sth@ibﬁ‘fMréﬁ&%ydhalm%téf&%ﬁﬁia}ﬂenyl or

het er oc cIyIaIkyI heteroc c kenyl
At \RPREhadGhRAjn helarer koxy aryl oxy,

grl g' g%:‘fheé%ﬁ%&ﬁ{eﬂﬁ X @&Qavdﬂ@&?@rgégvmémﬂ&ent

§UB'§N 9T0HB fayingrRheOBRinaleRokhe fallonindgmupstaryiene,

haeRae) eg‘?‘?“dgﬁi 3 @*ﬁe SE SRR, 260 RN
> GOTAR YN C=Gy Q! mmwcommmﬂ(o WER'GSBIR'YS 35 35
3R RP)R®, >Si(R™®)2 or >C(E); where uis 0,1 0r 2; vis 0, 1, 20r 3; Ais O
or NR™; Dis S or O; and E is S, O or NR"; that groups can be combined in
any order, | '

each R* is a monovalent group independently selected from the group

consisting of hydrogen and VR,

each V is a divalent group independenily having any combination of

“the Tollowing groups: a direct link, arylene, heteroarylene, cycloaikylene,
SCRMe, CRM=CRY), >C=CR™IR™), >CR®)IR™), C=C, ©, >5(A),,

>POIRT), >POER™), >NR"), >MGOR™), =N (E2)RY), SR and
>C(E); whereuis0,10r2;vis0,1,20r3;AisOor NR": Dis S or O; and E

RECTIFIED SHEET (RULE 91) ISA/EP



S(OhRin that his 0, 1 or 2, NRR, COXK ,6 COR
CONR R, OC(O NR35R3s N(R35)C(O R36, al koxy, aryl oxy,
heteroaryl, het @pcyclyl, 25 heteroaryl ox

he oxy, aral kyl, aral kenyl, aral kynyl,

he%@ OQY@HQJ het er oar al kenyl, het eroar al kynyl PCT/US2004/001037
ar al koxy, heteroaral koxy, alkoxycarbonyl carbannyl
t hi ocar banoyl, al koxycar bonyl carboxyaryl, hal o,

pseudohal o, hal oal kyl and carboxam do; R35 and R36
are each independently sel ect ed-39-om anong hydr ogen,
30 hal o, pseudohal o, cyano, azido, nitro,
trialkyl SIFRV|andd:R1ﬁla|K@' bamryirﬁilebﬁhdent@'l é@]écie@fmhsiweﬂroup consisting
triarylsilyl, alkyl al k hal oab

hal ol Msziyguagr ;lma'oypé%u ool p?yﬁnoa% Cké‘H‘W S ?é 3 nypikyl, alienyl,
het erfraiml . he | ORI @bikbky, aRETA 20 aralkynyl, heteroaryl
het er oarrr§ ig/{iny%i?!y’heter ocC cla‘:\gF %ﬁg?lé%égic Iyl ara VPV W

het erM@rl@layaiaylk belgrqaralendr iamiyam.aya]aymyl yin@uerodwylgﬂr é)iegerocycly!ail vi,
al ko 0Xx et erqar al kox am no

it neteRiefriihesd BrierRstnialRet ARk s Bikan B, aratkory,
di arw@gﬂdgpamagy@wi\mﬁm 5 1n certain enbodi ments

her ei n, the co&mdnds are selected with the proviso

that Z is Rl @rpEpeh independenih aﬁje@ﬁaﬂr@gn gydrogen, allcyl,
|
nosi ke AR RIEERY, AARTURYE BB R sBpptali and

( MVALQietgdeyclyhss spectronetry, of the bionolecule. In
certain e @dl | ent noi ety

S oot o TRRANTRY Bire Sale iR (B 6 s Thfleiiios og

herein abs(ﬁ?)ngSQind' EAste %@p@ﬁ@é&%éle&@@ froﬁﬁ@ﬂie”dr@up consisting of
compounds i'n the collections provided herein include a

cor e lydragen, ailaé aikem/i,uaé}wybﬁwaalémb pad andisigyoand or

e val ont - OB e ot thAndobRESE i AkENe Akl bE&oglgyone:

gre g hose Rfth a:Zd R @Fe\e%lcanmd@iﬁxdlehﬂy@dnb@o\mlém@m@ selected
an a
oiﬁerfr@rarhﬁdﬁ%@%ﬁ%f adh%ylr @Mﬂvlohahoa{hyw%&%eawi aralkyl,

here'é}all{(érﬁ/l raR) rﬁ)g r%téPdhwl “r@t&%réﬂi |dhé/t@tcdeéikényi

noi eties I n'one ment T's 6 o eava

mul t i veteepdrathynylj veteecyclpp heteyoayotylalkyl sheteeodyolylalikeayl,
'(Sl)t R15 ere and are acer

o bt RISTOD VY. VSt ik Repinne ara o8 Beterosrpliogy and
a cermRéﬁR%%l ety possessing two or 20 nore poi nts of ‘

at t achnent i val ent | enc
cBBt ai n eﬁééo&qwgﬁg R/% R?)J ﬁ%’g%os R%lﬁamﬁ Rg% @Qithﬁﬁhbs'ﬂtu'fed

w iﬁl 8\‘1350‘?% %&gﬁgﬁﬂéﬁﬂ %gﬁewlti&ien%tgm{r gglg(a&?e(ﬂ HI5RAP, in that 22

, tr| Vaiseﬁi!ectetﬂ ﬁbﬁaa!aj/leﬂkew{ @EW)&V&W@?&IDENIR% cydoaaenyl hydroxy,
deser SR Ot fis & Lor o, NRPR® TSR cOR™, CONRFR®
. OC(O)NR35R36, N(RSS)C(O)RSB, alkoxy, aryloxy, heteroaryl, heterocyclyl,

25 heteroaryloxy, heterocyclyloxy, aralkyl, aralkenyl, aralkynyl, heteroaralkyl,
heteroara[kenyl heteroaralkynyl, aralkoxy, heteroaralkoxy, alkoxycarbonyl,
carbamoyl, thiocarbamoyl, alkoxycarbonyl, carboxyaryl, halo, pseudehalo,
haloalkyl and carboxamido;

R* and R™ are each independently selected from among hydrogen,

30 halo, pseudohalo, cyano, azido, nitro, trialkylsilyl, dialkylarylsilyl,
alkyldiarylsilyl, triarylsilyl, alkyl, alkenyl, alkynyl, haloalkyl, haloalkoxy, aryl,
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enbodi nents, O, 1 or 2; and L is a bond that is

cl eavabl e prior to or during 25 analysis, including
mass spectral analysis, of a bionolecul e wthout
altering the chem cal structure of the bionolecule,
such as a protein. (a) |In certain enbodinents, Mis
al kyl ene, phenyl ene, biphenylene or a nultivalent or
di val ent heterobifunctional trityl derivative. Mis

bst.i d e ptuted w I ,
R Sk a1 RS btrp R heterbrl iR P
hestdroaratieniys, hdibicsydgll Releesc Jd\ﬂ@ﬁ(%lg'r@t)erco'_%&@km@_ iy, S WO
2004/ 064972 PCT/ US2004/ 001037 -61- ( CHzOr, )
reFiperaliyth PRk apdpsopraIkoheypaEoyy samino,
+=i0- 0 . ; \

e ey B gt A aledhiap oot 43 dry e,
abovdn certaimdersbadiments heiieirf] ehe ndeaipidundanrée sélegrd wiliRthe
V\heregPR]%kS?js as %ffi ned above;, r and. s are_each
AradED dhdlentss eI P ordUing enalysis ingsling mpssiapectral
alafRis RALA RfmariRakEisfld l%éeP@é@&rEfi&ln iR AR A%NRE beflighd
isan integer from1l to 4. In on enjood'lrrent ni, ng,
(WA L&MeT @B mask spepiserdetny, of thetégeoleclleom 0 to 4. 1In

t her di t 1.n2 and n3 .5 | ect i t h
o I8 B B e 7 oL eSS YA
teeranadiethoibles 0RcidBEd Rdreélh bdehlatIcadtbrRnfidiéden. The
enbodi nent nl and n2 are 0. In another enbodinent n3

casture qompsivadsin i erdlections peovided hereiroinblude entwdiZithat
h{%ls'(?s\é&&y Qs VH@hEi‘é‘épﬂ%ong ﬂlg%adpfhr%'ggmpdu%’é_s%%gse towhich

Z is at least frivalent. Also among the compounds in the collections are those

‘where Z is divalent and linked to eithera Q and an X,craQand a Y, oran X

and a Y, or other combination of the functionalities provided herein.
)] Cleavable multivalent or divalent Z moieties

In one embodiment, Z is a cleavable multivalent or divalent moiety and
has the formula: (81)1M(R15)a(82)bL, where 8" and S° are spacer moieties; t
and b are each independently 0 or 1; M is a central moiety possessing two or
more points of attachment (i.e., divalent or higher valency); in certain
embodiments, two to six points of attachment (i.e., divalent to hexavalent), in
other embodiments, 2, 3, 4 or 5 points of attachment (j.e., divalent, trivalent,
tetravalent or pentavalent); R" is as described above; a is 0 to 4, in certain
embodiments, 0, 1 or 2; and L is a bond that is cleavable prior to or during
analysis, including mass spectral analysis, of a biomolecule without altering
the chemical structure of the biomelecule, such as a protein.

(@) WM |

In cerfain embodiments, M is alkylene, phenylene, biphenylene or a
multivalent or divalent heterobifunctional trityl derivative. M is unsubstituted
or is substituted with 1 to 4 groups, each independently selected from R'°.

tn other embodiments, M is selected from (CHz);, (CH20)r,



ocHB OIl I\ -HNCHCO0- HNCH-COH iH2 O / NO
O11 11 -HN i HCGO- O-HNCH i-O CH2

-HN-CHI11-0 (1Y 1 (CH2)s HI | or ONWP-NH NH O

[ woHlfddio’e O (1HZh c=o0 - NH 10 straight or

branched chain al kyl, straight or branched Chaigcwu&mmmumy7
al kenyl, straight or branched chain al kynyl, aryl,

het eroaryl, cycloal kyl, heterocyclyl, straight or
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PCT/ US2004/ 001037 - 63 br anched “¥hai n aral kyl ,

strai A pr ~br aj | kenyl, straight or
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het er oar al kyl rai ght or renched chakn

het er oar el t, i ghi/or yranched chaln

hei eroaral kyrx 1,/ straigkht or branchgd chain

cycl oal kyl al kyT',” strai ght or branched €hain s
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sy N
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and

where R" is as defined above: r and s are each independently an integer



branched chain heterocyclyl al kyl, straight or branched
chain heterocyclyl al kenyl or straight or branched
chai n heterocyclylalkynyl. (b) i1 and E2 Optionally, a
spacer region S9 and/or S2 can be present on either or
10 both sides of the central noiety M (linked to Z) of
t he conpounds, for exanple, to reduce steric

hi nderance in reactions with the surface of |arge

bi onol ecul es and/or for facfditating sorting. These
can beisany groups that provide for spacing, typically
WNEIIRT 15 Pe BFTIRAR BRSYS: SO TR aAshlINdaReREPRIN:EA BISdarhy
| LU ! i Ne M= i bl & I'c.
oI PR RSIAN T of BRiaHie) TR RIeATRD 26, Enc
% kerdingzgeo Fore 1 hedeiln onesmireinizhint el2e of srsasthibl e

: : [ cers, ar ﬂsetﬁfg{ h_bel ow, , Fo
b e R G e R R SR T LA S
grizescdanted wih tmmpmlu'immbm e + o ﬁ?'em andthexdgrabediment
spacer is,optional. |In certain . enbodinepts, sgeric
i Mo 8 881 L8 in iRt et 9d B2 Bem i neher
fbuditienYng & 2/ h bhe enltsRMaeniok i@1Y) . This enhanced
selectivity can be achi eved either by the presence of
a selB&PYiE prasdreBhM iy, that is attached to'Mor by
the sel ecfion of the approfri ate spacer nol egul es for
S1 and/or |S_20_I_n, ot her _enhlodiments, the s .QEELO group
is selgcted Such that the selectivity tungtion L(e.g.

r

a drugkrur eaches the bi ndmrg-pecket of a target
non-taﬂget protein. 25 %%acer groups may

hydropﬁobic (e.g. al kyl ©t phosphotri est e or
hydrophilic; their length npy be varied qchi eve
efficient|jsorting or selectjvity. or ca Y ; they

eyNbecH+gitb-te. g. —tHanscrotet+arsy-. * The spacCcer groups
may bel sel ected based oh the properties |
(hydr oBRRobi ¢/ hydr ophi | i ¢} 2si ze, etc.) of fhe
bi ornghecul ar m xture tosbe analyzed. 30 If S2 is not
requEt ed e reactivity of the cleavable bond L can
be ed by one or nore substituted

8 es, for exanple, R15. on M RECTIFIED

&n

N
SHEET (RUME 91) | SAJEP -64- jinpdul ate the stability of
the cl eavipbl e bond-L-mForcnesanple, if Mis g trityl
- derjvatjve _ghe |inkage tlo the bi onol ecul e, [|i ncl udi ng,
but nof linmted to, a pktein, is-rmrongHesbodi-ment a
trityl©gbsher bond. The s%gggtivity of thils bond to

mld agids, such as acetijc acid or the vqpor of

triflugroacetic acid, cag be 5 significanily enhanced
by haviegwas R15 one or tiwo el ectron donqting gr oups,
TH
© e HN = GH e G ) ——

G

c==0

NH-—

10 siraight or branchad chain alkyl, straight or branched chain alkenyl, siraight or

branched chain alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, straight or

RECTIFIED SHEET (RULE 91) ISA/EP



including, but not limted to, al koxy groups, such as
met hoxy groups, in the para positions of the aryl
rings. Alternat@ely, the trityl ether bon{@i#an be
staﬁ;ﬁ%ﬁgquy the introduction of electron t hdr
groups, 1ncluding, but not linmted to, either PCT"52"4MONB7
hal ogen, including brono and chloro, groups, nitro 10
groups or ester noieties, in the para and/or ortho
positions of the aromatic rings. In certain
enbodi nents, S1 and S2 are each independently sel ected
from (CH)r, (CH2O, (CH2CH2O)r, (MH(CH2) r C(= C»)s
(NHCH(R52)CX =0))5, (A CHrCc(=0))5, (RL15) v [/

15 / \ r¥ﬁ%‘2’%§ﬁ@ \tra dﬁs &%@‘%‘5 cﬁalrpaf’d?{%nylﬁ stBight or

sel ectlrdnatstatiewearaptoant Q@c'i@heonéa'emnuﬁd@pmimﬁﬁtqcyalbﬂ. straight or
I nt egj:rrdgéié:%ﬂpﬁam Flrgtgilcgamg‘r’gvli glrcjgﬂw of W%&Q@ FHCJ { ibc@- groarallymd,

nat ur 0 acl
4. | n gtnpéghewbbdinvbat chgini cg_,fclﬁ\dm'lal!\yl %ﬁalghmrdm‘aham@d chain

nmbodi SH, SR51, N HRS 1,
200 saarebe Healeil b Garors e T Mt graidccr
30%n@%?&aﬁ'ﬁf=i@%@ﬁ%llx\%@ﬁ} ar m—‘mﬁié&ﬁiﬁn wher e

R51 is strai ght, or branched c

br anc HEEETERATASEPRY Q) Btralg f?h@r@ﬂf-‘h%ilr %ﬂ%ﬁ@ﬁ&&\'@%'wn\'l

al kynyl, aryl, heteroarylg,) cvcgﬂgﬁdjgyl he erocyclyl
strai ght or_branched chain aral k sty ai

branched ciRatienaiaa@aRFer regian $ a?@d{?r % rCasy gla% EFPé?”Eﬁ%?Hher or
ar g4 kKygah siceb batrgmerﬁfaa m&\é}ﬁﬂ@ﬂmﬁé@tdlz Yurtes eaﬁ@btsuas for

strai ght or branched chai n heteroaral enyl strai

or br &xeRwie.de edicerieds b@ﬂaﬁwﬁw reagliongi Wih ther sur%ce of large
br anchgg,claiks SHalR KRG sofbaTBble B&n be any groups that

provide for spacing, typically without altering desired functional properties of
the capture compounds and/or capture compound/biomolecule complexes.
15 Those of skill in the art in light of the disclosure herein, can readily select
suitable spacers. Exemplary spacers are set forth below.
For embodiments, for example, where the biomolecule and the sorting
* function possess low steric hindrance, a spacer is optional. in certain
embodiments, steric hindefance also can enhance selectivity in conjunction
20 with Y (or in the absence of a Y). This enhanced selectivity can be achieved
| either by the presence of a selectivity function, Y, that is attached to M or by
" the selection of the appropriate spacer molecules for s’ andfor §%. In other
embodiments, the spacer group is selected such that the selectivity function
(e.g. a drug) reaches the binding pocket of a target or non-target protein.

25 Spacer groups may be hydrophobic (e.g. alkyl or phosphotriesters) or
hydrophilic; their length may be varied to achieve efficient sorting or selectivity.
or caplure, they may be? rigid (2.g. trans olefins). The spacer groups ray be
selecied based on the properies (hydrophobic/hydrophitic, size, ete.) of the
blomoipcular mixiure ¢ be analyzed.

0 if 87 ie not required, the reactivity of the clesvable bond L can be

influenced by one or more substituted functionalities, for example, R* on M.

RECTIFIED SHEET (RULE 91) ISAJEP
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branched chai n cycl oal kyl al kenyl, strai ght or branched
chai n cycl oal kyl al kynyl , strai ght or branched chain
het er ocycl yl al kyl , straight or branched chain 10
het er ocycl yl al kenyl or strai ght or branched chain
heterocycl yl al kynyl. (c) L In certain enbodi nents,
the cleavable group L is clggaved either prior to or
during anal ysis of the bionDIecuIe such as a protein
modiliate méaém@i ABHIy Giafle cléé%H%% Pﬁ‘%érﬁhleam\h ¥4 Bty
for _exanp nmass spec ¥
Féﬂ\@ava,bth@ hgk@%tqthesblsmomm :m:cbuctm@,tbutmt gmuaa thsa

PRI E UL DG ORI A0, ] OFBL SCL B 20 o
toahildyeside] Qih kLol &S Y HHR: Pl P LHERBRL A é([csa%&f 8h%e

and mashlng of the hybrid, but is susceptable
sighifieanilyeeniminerd byrhavingoas ROt Onmnat‘fysﬁl@c‘mtbn doeating groups,

di t not Limte
inB O Bt ot e Moy Btupo o) Rt droias ythe
pdra positioa of ¢rbadi ﬁﬁ@e‘, sAliémetival emamyﬁe%e EBné} caAhebe
,[a[a hﬂ de, nnlet created by reaction of
Sig ﬁ‘p’%ﬁj SREPE S @wleWQthih@ratMﬂgagwme:r@humng it
le
"‘Fﬁﬁ*‘%‘&?ﬁgé'ﬁﬁéut%ﬁqe‘ﬂ“ inch g PSS Bnfl et BiegbY, i
greepsIpt esigr diciefids, dethegrata ead/drertlogsittbrignsiahe weshaus
reduci ng conditions 25 including, but not Iimted to,
eatnment with dithiothreitol and 2- nercaptoethanol.

I n apekhain @rﬁb@@hh@ﬂé %'—aﬂossha Qéc?félbtﬁ%é@%&t&rs%ted

whi ch can cl eaved by a short 't
from @@szf(QHn@)aﬁaﬁﬁyﬂzQx BN ) ICERG))B, (NHEHER AT (=) 0
HfL mass spectronetry. Phot ocl eavabl e groups,
|nclué ngSO t hose bonds that can be cl eaved during
QF@ of a |aser
éther or an
rel udi ng
3 2 i nduced bond
cl eavage during MALDI -TOF nass spectronetry. O her
usef ul photocleavab;ERggoups i ncl ude, but are. not

HHss spectrone ry by

yR'?)y and

'(Rﬁm r : = Appl i Gati fh Publicati on No. WO
98/20166 In one enbodlnentg t he phot ocl eavabl e
gr oups e formula ) »)JR1)(R50)t

and

( 15)y

where R" is selected as above; r and s are each independently an integer
fmm1m1mR$EHESMewmndanmwm@ﬂmmammtmﬁyBan
integer from 0 to 4. In one embodiment, v is 0 or 1.

In certain embodiments, R™ is H, OH, OR®", SH, SR™', NHz, NHR™,

-
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N2 R21 10 where R20 is wQal kylene; R21 is

sel ected from hydrogen, alkyl, aryl, al koxycarbonyl,
aryl oxycar bony|/\g@nd carboxy; t is 0-3; an Ois

| y, aryl or aryloxy. In one enbodi ment
85 oo through  (S1)tMRL5)a(S2)b; * oo

bi onol ecul e of interest is captured onto the 15 R21CHO
noi ety via a reactive derivative of the oxygen (e.g.,

X) .

I n anot her enbodi nent, the photocl eavabl e groups

have forrrula I1:  X20 R200 (11)83N2 R21 04- S where
R20 is %:Oal kyl ene or alkylene; R21 is selected from

hydr U(g_?ena,,

alCkydr, |, SapHe O@H&KQHM‘H U%Q(@(b%))ﬂﬂl@@-is)a, where

car bo‘xyééls{jﬁ@@é%?ﬁcﬁggﬁba@@ %ﬁ/[? aht edl chain glkenyl,

eﬂbOddrmﬁi or IQahShf.&t tisanekyhol. BRY, Hdﬂﬁl@‘éﬁ,m cycloalkyl, heterooyelyl,

(S1)t M R15) a( S2) and the’ bi onol ecul € of interest is

3 AN Y

capt Birdie bfhrtR*faﬂﬂa;emztum@f%yleﬂyalgh@@ram@mqw aralkenyl,

SF%‘LIO t?énlgﬁztoﬂgr %%@%%I@@ns%@% hébr(c&ﬂ%ﬁgm heteroaralkyl,

sel estraght dmtoanttystt cuam heteeddnplenpi] stra@hbmybraaﬁﬁed@ﬁam

> h?{g{ (ﬁ)‘%rﬂbh’m % S@@F%zlﬁ%g@?ﬁ gifc,{hg% éylglg h siraloﬁwi or
e ”b OBiaieRbLS chﬁ%(b\fb@alk?tam@rﬁﬁ‘ %ira% ot ﬁra‘ﬁ%ﬁ@éf lChaﬁlngin??a%ylalkynyl,

is 3-(4,4" di mef hox

rit POXY.

enbosli gk or hraechﬂdoq:rm:m batmm;e:l;gaibu pstra\gawte)rfhmmn@d chain
llbl het'\@cy(:llﬂallzenyl or straight or branched chain heterocyclyialkynyl.
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(c) L
In certain embodiments, the cleavable group L is cleaved either prior to
or during analysis of the biomolecule, such as a protein . The analysis can
include mass spectral analysis, for example MALDI-TOF mass spectral

analysis. The cleavable group L is selected so that the group is stable during

~ conjugation to a biomolecule, and sorting, such as hybridization of a single

stranded oligonucleotide Q moiety to a complementary sequehce, and
washing of the hybrid; but is susceptable to cleavage under conditions of
analysis of the biomolecule, including, but not limited to, mass spectral.
analysis, for example MALDI-TOF analysis. In certain embodiments, the
cleavable group L can be a disulfide moiety, created by reaction of the
compounds where X = SH, with the thiol side chain of cysieine residues on
the surface of biomolecules, including, but not limited to, proteins. The
resulting disulfide bond can be cleaved under various reducing conditions
including, but not limited to, treatment with dithiothreitol and 2-
mercaptoethanol.

In another embodiment, L is a photocleavable group, which can be
cleaved by a shori treatment with UV light of the appropriate wave length
either prior to or during mass specirometry. Pholocleavable groups, including
those bonds that can be cleaved during MALDI-TOF mass épectrome'try by
the action of a laser beam, can be used. For examplé, a trityl ether or an
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(R70 )e R2 / where R2 is selected from oQal kyl eneO and
coQal kyl ene, and is unsubstituted 15 or substituted
on the al kyl ene chain with one or nore al kyl groups; c
and e are each independently 0-4; and R70 and R71 are
each i ndependently al kyl, al koxy, aryl or aryloxy. In
certain enbodinents, R2 is_ @0alkylene, and is
substituted on the al kyl ene chain with a nethyl group.

ot AR, RERPLEB Rpaneft inb PR FETSE ekl sl o faser
in@Gcedpbnd etbavatie duling MARACHOT OFi 1RbYs y;ilaeﬁ:t?@mfﬁg : OMRr usefu

derivative of the oxygen (e.g., A L
Pf&ﬁﬁ‘iﬁ'@fﬁﬁ%’ﬂ%&“’%ﬁ ingllgt; Bt e Fat dmitsdterpnitbanaycphyaacy,
‘ ,,%—,Igﬁpﬁ%) QCH2, -68 M Me and In other
ae%iog?i%}r}%mlé, c "an U “are 0. Other cleavable groups L

i ncl Qther pbbthabemebtd greugs domsse Wareireinblode thosedivalpead $n

it £ Rpngheptietion Pupfreibnade Wl BeBAiSt e eutps.
erfh@SMRIR, 1Bk SHiISoGEMDId- R sg%ve%ﬁﬁaqu ei ther prior

to or during analysis, including mass spectronetric
analysis, by the acidity of the matrix nol ecul es, or
RSBy appl yi a short treatnent of the array with an
acy g8l Bs the vapor of trifluoroacetic acid.
sureyof a trityl group to acetic or
i fl uorqgacetic gyid produces cl eavage of 10 the ether
i ther befor®e or during MALDI - TOF nass

t™~,.~ The capture conpound- bi onol ecul e array
treat oc2 by either chem cal, including, but not
, cyanogen brom de, or enzymati c, '

but not limted to, in enbodi nents where
)leecule is a protein, trypsin, chynotrypsin,
an exopeptd dase (e.g., am nopepti dase and 15
car boxypepti dase) reagents to effect cleavage. For the
latter, all but one peptide fragment will remain

hybrigi zed when di gestion is quantitative. Partial
wheirgdst ipaCalkdenaaR bis ssleetad fimra rdrogendaliyt, Bgyland

SRS, SR A8 09, 55 BN R L Do,
R 1]

~ arylor aryloxy. In one embodiment, Q is attached to

through
(SYM(R™)a(S)b; and the biomolecule of interest is captured onto the
R*'CHO moiety via a reactive derivative of the oxygen {e.g., X).

in another embodiment, the photocleavable groups have formula H:
x20

R200

3y
NO.
: R21
o4
Q

where R is wOalkylene or alkylene; R* is selected from hydrogen, alkyl,



are desorbed, analyzed, and characterized by their
respective nol ecular 20 weights. In certain
enbodi nent s her%,( L is selected fromSS, .

=0,

OoP, 51, V WO 2004/ 064972
Cﬁ”ﬂ?’é’&?ﬁ?')@mow -69- (R15)y ((RRI5)v 0- G H PEEE3p4001037

/ (R15)/v (R75)v / OH and OP032- NOZ (R15)/ vy

where Rls R51 and y are as defined above. In certain

enbodi nents, Rs is H 51 51 51 OH, OR, SH, SR

NI -12, NHR, N(R51)2, F, d, -47- SO03H, P024, CHs, 5
CHZCHS, .CH(CH3) 2 or C(CH3)3 V\,here R51 is str%ght or

br an@tﬁﬁda&naywrapkm 8W'°§W%bgmui aod darlewyhend eiaisrhydrogen, alkyl

et et B o RAEER AlRhda % & Thirand I8 MR e
br an Qh@dhéft%n‘nﬁwrﬂlm intesdat & @fiurcaromn ans hetiebandiety via a

ar al kenyl C?t[al glr branched chai n aral kynyl ,
strail ‘Wt‘“"@r rBFé'H%ﬁ’E y ’Qﬁnlﬁ%ﬁferf\dar al kyl, strai ght or

br@nched G Rl rﬁﬁé&ﬁﬁw@hﬁeﬁw i5. C?(?.‘ )39@1{ r%g{hy?én h51 igselected

branched chai n heteroara
chai front gt kmaieky Fresiliyg ands:ari:mAQMncb}’ ins:mdl'tcgém hasitimyl or OR?'. In

gzg: %@F‘E{ﬂl 2 k?/'?fém nitéﬁl'%r ”B[ CE‘H h%g\f@ﬁgﬁﬂ fn certain

het ercagaimeatd R js mkhicpit R8Yis %@:ﬂgﬁ%ﬂdq\ﬁ&tﬂs—w 4
heterocyclylalkenyl or Stral ght or anched chain -70-

het e 8BS EORVEIYIRPHPIOPORY.i ) I\Ion cl eavabl e divalent Z
R €t €S | another embodiment, the photocleavable groups have formula i

(R™)e

)

where R? is selected from oQOalkyleneO and Oalkylene, and is unsubstituted
15 or substituted on the alkylene chain with one or more alkyl groups; c and e
are each independently 0-4; and R"® and R”" are each independently alkyi,
alkoxy, aryl or aryloxy. In certain embodiments, R? is oQalkylene, and is
substituted on the alkylene chain with a methyl group. In one embodiment, Q
is attached to R® through (81)tM(R15)a(82)b; and the biomolecule of interest is
20 captured onto the Ar2CHO moiety via a reactive derivative of the oxvgen (e.q.,

(Ve
N).

In further embodiments, R? is selected from 30(CH2)a0, 40(CH2)4,
SO(CHz)a, 20CH2CH2, OCHy,
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In anot her enbodinment, Z is a non-cl eavabl e di val ent
noi ety and has the formula: (S )tMR15)a(S2)b, 5
where S1, M R1F, S2, t, a and b are as defined above.
b. Z has a dendrinmeric structure In another

enbodi nent, Z has a dendritic structure (i.e., Zis a
mul tival ent dendrimer) thafgis linked to a plurality
of Qand X noieties. Z, in certain enbodi nents, has
about 4 up to about 6, about 8, about 1Q4e about 20, 10
about 40, about 60 or nore points of attpchnent (i.e.,

ME ISt av%i,nt up to_ hexaval ent, octajal gnt,
de I entyo-di decaval®At , t et radecaval efits Q—H:g
hexddecaval ent, etc.). In thesezenbodi nents, tfe

deﬁ\gﬁtic noiety Zis based on a nmultivalent core M
as defined above. The nunber of points of attachnent
on Nnmibervempodinemigmoand 8 asp 0t 0 about 4, about 6,
about.. 8, or 15 nore. Thus, ,in one epbodi nent, Z has
Fho QL CREVEDIENRs hifdlde gk SaRSHVaISERNPS. dhigre dond
clbanerdisto o bR ldringiih of o chiio Kpodt=BIrRid &5
WO OQ4/p864972 F}CT[ us2004/ gocfolg}évﬁgfxpﬁgtgﬁgtar@ﬁd%s
stefigofFidentor thesa acichlebile ormips; cleasaghof theNdroep dscan be

g , i.s Li d t .ol [it f LY, W
oA EMENRIT 10 87ty RuASERy bRkl 858 sheiBimptrc . 7
arabyss,i msthemcidiytdf ana hatrip artesifes, drBlyWpplyidd/a ehofpacer

groups S1 and/or_S2, or for enbodi nment s where Z is a
oLl g FIFRAYEN a8 geidisiichiap tbe vepgF eiptucrpreets acidy

SRS o OO BS SRA gl o

thefethérebdricogitiey before @rerriagal ALBHTOFames$ bpsctrirgsmy.
of the su sis, is increased

i nt sité/ bseguent a‘nal )
[ ol abli% EARIEre OB IRERCENQIRGHIE araveah ke YRRERbYGRIES.
cﬁéz-miégl!, fcRinG IRt Bt EmBEP RS aﬁggﬁ E%iﬂé%ﬁe&fgﬁ‘at@, her

. enmbodi ments, “Z can be an i nso support or
inglygings hrrenot linitdd tas ineerphodinanitawhesethedbismpfemde issaich

i 4ssr T ShuouTbriG: = REBien Rase GebaiRPORpRe and
carbimotpeptidase)reagets (Xefi¥ct Sbaite. IortRE WRErVEIl blitone
t hese embodi nents,. Z has_ bound to RECTIFI ED SHEET

~ Pantidedragmentaall pgmain hybridized when digestion is quantitative. Partial
digestion also can be of advantage fo identify and characterize proteins

following desorption from the array. The cleaved protein/peptide fragments
are desorbed, analyzed, and characterized by their respective molecular
weights.

In certain embodiments herein, L is selected from SS,
OP(=0)(OR®")NH, OC(=0), "



-72- it one or a plurality of s noieties (typically, t
to 100, generally 9 to 10) and optionally to at |east

one 0 and/or V_'i ety, and al so optionall one or
MOE8 Hhdddssd¥Pi €ties. Z, in these enbodinents, c ’2
tens upyto undreds, thousands, mllions, or ?rﬁ? B8%04r001037

functional noieties (groups) on its surface. For 5
exanpl e, the capture conpound can be a silicon
particle or a agarose or other particle:wi th groups
presented on it. As discussed b@gbmn it further can
be coated with a dr ophobic material, s qg as lipid
bi |l ayers or ot il IWpids that are use‘\%$ ¥ exanpl e
to produce Il s. In such enbodigfen t he

i C sﬁaface and

resulting p s wth a hydropho
us/g,df i n met hods

optional hy ic W10 groups ar
menbr ane envi ronnent

assessed by,
treated 15 t ase the contents
and organel | reacted with th apialr e conpounds
or ot her g@ﬁf§ compounds. In e gdkp s in which Z
is an i ndBl tibl e support, the i nsolubl e support or
substrate noiety Z can be based on a flat surface
constructed, for exanple, of glass, silicon, netal,
plastic or a conpogisie or other suitable 20 surface; -
or can be int ormof a "bead" or particle, such as
a silica gel, -ontrol | ed pore gl ass, a magnetic or
cel l ul ose beaf; an be a pin, including an array
of pins suita r conbi natorial _synthesis or \T\3
5 3 ) I

xanpl e,

ed fromvirtua

anal y (———OH
any ing e or{i solid material . exanpl e, ndsi l'ica
gel , C—control | ed- po $s (GPG 7 nylonl ooz

Wang resins 25 M 6] 0ss- i nk
with epichloropydgin (e.g., Sephade)(r)), "~ agarose
(e.g., Sephar
Dynabeads, a cel , gold,
silver, alumt 51 1icon and copper), a plastic
material (@, Ppol yethylene, polypropylene,
pol yam de, polyester, polyvinylidenedifluoride
(PVDF)) Exenplar, substrate include, but are not 30
[imted tois baa €l e Sid el , ,contr.ol | B 1y
ol nsuep &% FEe AR e insBeRe; WECRMR erBolfichts, R™is 1,
epi cloroRYdsH) SR dNH, IMRREGeX R, F, a@10$e5O§HIPO?, CHa,
RECTI FI ED SHEET (RULE _91) | SN EP .. ) _

5 CH2CHs, CH{CHa)2 or C(CHa)s; where R”' is straight or branched chain alkyl,

straight or branched chain alkenyl, straight or branched chain alkynyl, aryl,
‘hete.roaryl, cycloalkyl, heterocyclyl, straight or branched chain aralkyl, siraight
or branched chain aratkenyl, straight or branched chain aralkynyl, stfaight or
branched chain heteroaralkyl, straight or branched chain heteroaralkenyl,

10  straight or branched chain heteroaralkynyl, straight or branched chain
cvcloalkylalkyl, straight or branched chain cycloalkylalkenyl, straight or
branched chain cycloalkylalkynyl, straight or branched chaih heterocyclylalkyl,

straight or branched chain heterocyclylalkenyl or straight or branched chain
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 aftppugentor Apiaye/ady frpaunbeuicaup kea

. renove

WO 2004/ 064972 PCT/ US2004/ 001037 -73 Sepharose ),
cellulose, capillaries, flat supports such as gl ass
fiber filters, glass surfaces, netal surfaces (steel,
gold, silver, alumnum copper and silicon), plastic
materials including rnultiwell plates or nmenbranes
(e.g., of polyethylene, polypropylene, polyarnide,
ponV|nyI|dened|fluor|de) t ns (e.g., 5 arrays of

for combinatorial synthesis or analysis
h 'YP its of flat surfaces such as wafers
(e g silicon ﬂﬁfeﬂ§h4ﬂbgbdﬂﬁa Qggyg,ﬁbﬁﬁ The
solid support |s in any eS|re orm inc |ng, but
not fri ﬁmiger emiﬂedlm@@tdé is @apin-tlaeyablp divelsnt meeibiyaars, has

wafer with pits, an array of pits-
Oﬁ@HE’\ ?%N&BX @ d ot her geonetries and forns
ulh@%va“tm RIS, pla sikd blard @sideihbg adble. Supports

include flat surfaces designed to receive or |ink
sanpl es Bt di édest@ depeiimgiic strgctmsodi ment the
soH S &I -
partlcf:“ld£1Hg é@%@%rﬁ&mf éfﬁéﬁﬁgﬁ&#Rﬁ@gé( ﬁa '280 pm
rruliivebest dehdnnﬁb) it inlinkickletora plaraiesdt diamens Irmilétles Z, :n

ok Bl o el 5 b FBaUCS, o o 20
Eéﬂt As d%@@eb IR %on@%&%r&%cﬂﬁ%ﬁf{ id :s' BELVAERGup to

ut not limted to, polystyrene, polyéthylene,
hpsavaiedpytlanaleot, desklalent, @deqadamphutmrademeierw s,
limte

e R Ao Bhor B il BPodiPians, e d5R0 g BRI 2 basea

- oRGAMARRalcPt Bore e BB IAREd )abolk8! TAGMUNTEIYH poRith bEa gel’

and controll ed pore 20 gl ass beads or particles. These
b@&é{ @dpout B, abpeytity or

S e d-t or ot her
R8T ok PR AT bOEmaty Z R BB HERHE Phe’r esti ti ng
conpl exes anal yzed, such as by mass spectronetry.
They can be using the Q function to bind to
di stinct [ olid support, or they can include
a | abel ing, such as 25 an radio
red | abel or bar code or other
reon. These can be sorted
serves as "Q' function,
trometry. In further
ort or substrate Z
sess spacer groups S
30 where Z is a
S2 and/or L noieties are
i nsol ubl e support or

where M is as defined above, and is linked fo a plurality of Q, Y, W and X

20 m0|et|es



-74- In these enbodi nents, the density of the

bi onol ecul e to be anal yzed, and thus signal intensity

of t he subseque. anal ysis, is increased r tive to
§ nents mhere Zis a dlvalent group. Incerta

en‘B dHEEY _ appropriate array of single PCI/US20041001037

st randed ollgonucleotides or ol igonucleotide 5 anal ogs

that are conplenentary to the single stranded

ol i gonucl eoti de or oligonucleotide anal og sorting

functions Qw Il be enployed in the nmethods provided

herein. d. Mass nodified Z noieti’s | n ot her

enbodi ments, including enbodi nents where Zis a

cl eavabl e Im@notsreargbodiment) 4des the slassuraDdi f vi ng tag.

In certain enbodinents, the mass nodifying tag is

attached to the cleavable linker L. In one enbodi nent,

the mass nodified ,h s, the formul a:

"1, M R15, a, S2, b and

:yzss nmodi fyi ng
Her€in- ncl ude, 15
gy oups of a X1R10, where

udh .ds 0,/“TC[OL( CH2) YC( 0) 0,
YYC(0)p, NHCLS)INH,

L are sel ect ed
tag. Mass nidi
but are no [
X1 is a divale

NHC(O), L NH, N OO

.OP(O al k Q. 08020, | O CGd2s ~NFantko M M -N
S o Ma A0 anthRLQ+S a di vayent group—iH di ng

(CH2 ONCCH2CHZO,  |( CH2CH2O) zCH2CH2Cal kyhene,

al kyl eneyxatkenhyl eng,—.a nyl ene, aryl~efes

heteroaryl ene, (CH2)zCH2O (CH2) ZCH2@al Ky ene,
(CH2CH2 1M NH,  CH2ECH( OH) CH2Q, S (R12) (R13),
CHF anc oFeE Yy NS an integef from o 25 20; z
IS an integ om QO :u R11 g the<s+de chain. of
an a-amno acil; _arfd R12 amd..R13 alke each

i ndependens Ie ted jf fom akky aNyl_-and ar al kyl .
WO 2004/664972_PEF| USZOPN 001037 : ot her

enmbodi nents, X1RLA gel egtedikrom SS, S,'

5 where M is as defined above, and is linked to a plurality of Q, Y, W and X
moieties. _
In other embodiments, the dendritic Z moieties may optionally possess
a plurélity of spacer groups s" and/or 8%, or for embodiments where Zis a -
cleavable linkage, a piuraiity of L groups. The S', 8% and/or L moieties are
10 attached to the end of the dendritic chain(s). o
In these embodiments, the density of the biopolymer to be analyzed,
and thus signal‘intenSEty of the subsequent analysis, is increased relative to
embodiments where Z is a divalent group.
c. Z ig an insoluble support or 2 substrafe
i3 In other embodimeants, Z can be an insoluble support or a subsiraie,
such as a particulate solid supnort, such as a sificon or other "bead™ or
rnicrosphere, or solid surface so thai the surface presenis the funciional
groups (X, Y, Q@ and, as needed W). In these embodiments, Z has bound fo

RECTIFIED SHEET (RULE 91} ISA/EP
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(RNH(CH2) }i M HC(O (CH2),, C(O},i3H(c

H2) _+NHC(O) (C. H2) yd(O) ' G,

(NH( CH2) yC( Q) ) zFNH( CH2) y(0) O,

(PIHCH(R11) C(O)) 7NHCH(R71) C(O O, and

(A(CH2), . C(CL))z[NNH(CH2) yC(0)o. 5 In the above

enbodi nents, where RLQ is an oligo-/polyethyl ene

gl ycol derivative, the mass- m)d|fy| ng increment is

44, Le., five different nas¥2 nodified species can be
fromO to 4, thus addi ng nmass

enerat ed by changing z
BANE & arPlumglibLoLX Floistss (ypically) 1 ioy 449, @enerally 11tp/AG) e
g%llfﬁlnl v %Z%ie lt(:% Fofe /,t“lhe n%gﬁoﬁﬁlﬁjélgg%tona Jy i one o

1 go/ pol ene gl'ycol s al so’ can noalkyl at'e

- opra 9/ encligiise: al iR yihressupbodirneetd) i hawajzc’anc p}ntmiyllmdra&w

SRR P SR TR T A,
SieriHd) e SirtEE)driRddng @mbeSe (sﬁiﬁbﬁbértid@oﬁé agsrose or

odi ment t he mass in s incl de h
fwgb %?%rﬁ&%ﬁ?-f@éaf“wrwﬁ%rﬁoﬁg £l 4 ‘%(ﬁ'ﬁ%'-ll owgieﬁ&h&f ggn

ERESaten il @ﬁygmbsﬁz r%iehaasm 8s tﬁ@rtﬁlﬁ?@rts ot lipRis
an 15 oli yci ne, which pro uce nmass nodifications

Hel ang zgeedg far g gar&plg to pragdugy, hpg_rg:lmeg yln:c:qch gmbodiynentsg ghe

r@éuiﬂgé paﬁlcT%§w)v1tﬂra @y‘b@oﬁﬂobuéﬁu @ 4 ‘Hd r%?%ﬁ&r?@ﬁo@iw

ma'ss- nodi fica
gro0ps agBugsd in m,etrzods f0) prob0® el memBrama enionmehé and =

pe? ePgh R AR s PLOGE B e et

iptrassélluidri doresartmeaddind agatelldshase hydropkebil dabhuee

- RGPy s o6 T, Hh RetoRrbe BELRER Prd B RS

15

20

25

tﬂémwesbﬁo:bs’@és@s@ed by, fir RREMPIED Ak b&troﬁbﬁyaﬂ%ﬂfer%%ated
can be functionalized with X'RLOH oerRlOaI kyl, where

tRf@'&ﬁae M captentepl heFompariars apd %@%‘%@"ﬁd@%ﬁed with
}ﬂr@%ohﬂﬂﬁmd%&_br?oth idr&'cbhp%ﬁﬂ@&' ons " X"

Reac ivity functions ("X') confer the ability on the
conmpdl mgqu@er%m whlyh tst Bnrigsaiihle sppportdhennsojulde

S LB Y AP G50 P BB, o

eyampler ofigiass, asuhqmn o’tﬁtainalbsmmn dootypositelot gﬂ]mec slitaple

SHREREE o Lo BE In SRS, e aRBRbaRL, oich 34 5NiRE el o

damtriolldd pgre Hlasst awnmjnegcwn psiividey ioend; oMeiaa be mphunheludmg
ey 5Pk S BB ok oo aRes o ey SR Sibtrates
%ﬁ:\ﬁ fibricAfed Foff viruglly Ay ihdbilivielopablid ndtsriait #F 8xample,
silica gel, glass (e.g., controlled-pore glass (CPG)), nylon, Wang resin,
Merriﬁeld resin, dextran cross—linked with epichlorohydrin (e.g., Sephadex®),
agarose (e.g., Sepharose®). cellulose, magnetic beads, Dynabeads, a metal
surface (e.g., sieel, gold, silver, aluminum, silicon and copper), a plastic
material (e.g., polyethvlene, polvpropylene, polvamide, polyester,
polyvinylidenedifluoride (FVDF)) Exemplary substraie include, but are not
lirniied 1o, beads (e.g., silica gel, conirolled pore glass, magnetic, dexiran
cross—linked with epichlorohydrin (e.g., Sephadex®). agarose (e.g.,

RECTIFIED SHEET (RULE 91) ISA/EP



conditions of analysis, such as mass spectral,

i ncludi ng MALDI - TOF, analysis. E: ernplar, groups are

sot forth herei see, e.g., Figure 1 ia, t he

di ' el ow). Further groups include groups _that
arg&ﬁﬁgp@ﬂggmard 5 reactiongmﬁtﬁ a bionnlegulePPEB@ﬁMm”m”m”
as a protein, until activated. Such groups include

phot oacti vat abl e groups, including but not limted to,

wi de and diazirine groups. In another enbodi nent, an
active ester (e.g. NHS) is used ™3s the reactivity

gr oup, under idic conditjons. The active ester is

i ner %eﬁr@\%%%f eedlttossncanitariasniiatesuppotp sucin e glassdiber filters,
condidiQns, b dr < o LaLsi H In
t he c'g’.no%‘rpounrf s %i@??ééégﬁﬁg%éﬁggaﬁég’ »Aﬁ’ﬁ@ia@ﬁ?ﬁ"pﬁh?mpef and

bi ndssiliconppladintieszcals inclubintheulgwet preaér Mermbranes (e.q., of
but not limted to,

bi onol ecul i ncl udi n t he

sur f FONERYIEne REPYIERe ARSI RPimdideharifupride), pins (e.c.
P bieros - - | L

p rifys OF pid affabMefof bbﬁbﬂal%r?dg ﬁgﬁ%g’? é:ﬁ’(' %ﬁ%b@[ﬁ%rﬂ%@ads in pits

to functional groups of other

15 | iObflabsiasepaiys asoralerdfesg., Shius) whiers)enisnpt eithdUipates.
3,5 90 0BRSS ALAER 3 i gl B AR 675 beas,

on the surfac pt Ot

non- capilagn platbondmbrarid) vrfeh cafbl pinl ¥-walelvlR pits, an array of
sel ect,i on of q[| ffe{ ent functional groups are

avai PEBPE"PBRINST glls Ad piar orptetiespanst sirms kRewn to those of skill
epoa i e af.C80 chiRr i L an

el ectrophile tgétfg%sr ﬁ'cyg?g‘fagﬁtu ﬁ%%%d@éﬁu%rgegp{r&eﬂaeg?ﬁ rﬁ)ﬂ\*‘lkﬁamples
t he ahglisateiaddal resi dues on the surface of a protein.

Exenpl ary nts that _bind covalently to amno agid
side chai LSRR ERbRe R f%%oq'ﬂoﬁupppﬂﬁpéau?s&,re}tesZare beads

pr ot ¢icd. | peticies HyPichy itheraxyes of £ak IH%?W%@O gm GPIBFS than 50 pm in
am de, .and thiol moieties, Tncluding, for exanple,

t hos &&l; 13E96s6 dimensian \incladisgnbutard limitedib, pilymierieSmagnetic,

"4@r o i i ‘gani ¢ Synthesis, " 3rd ed.

(P50 B8R & A 2bB ch&¥lich ik Shetispdigntin made from

Di al bydsoghobicongteeials( Inchiding bt RBBIrMIEEPRE poiyaRréMsl Rlyethylene,
si ngl e doubl e bond, on the other side). Hydroxyl .
pr ot BEYPIRPY Jefegh aidwdiephjlicgpaiepslshinchiding, risit neé [imited to,
‘but - WA 00 TN TR Y= . tdyl ®
Substy g detrEh bRt ik oG nfTe JF S¥prade?),
“met hgganese feghydephapdesty) mlmirwhﬁdé,xslimcﬁgénL 9%“” whtrslled pore

O S B bR T Bt o o s b reaced
in liquid phase in suspension, and the spun down or other removed from the
reaction medium, and the resulting complexes analyzed, such as by mass
spectrometry. They can be sorted using the Q function to bind to distinct loci
on a solid support, or they can include a label to permit addressing, such as

25 an radio frequency tag or a colored label or bar code or other symbology
imprinted thereon. These can be sorted according o the label, which serves
as "Q" function, and then analyzed by mass spectrometry.

In further embodiments, the insoluble support or substrate Z moisties
optionally can possess spacer groups 8" and/or S2, or for embodiments

30 where Z is a clsavable linkage, L. The §', S% and/or L moiefies are attached
to the surface of the insoluble support or substraté.
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met hoxybenzyl oxynet hyl, p-nitrobenzyl oxynet hyl,

__0-nitrobenzyl oxynet hyl, (4- nethoxyphenoxy)nethyl

guai acoi net hyl, t- butoxynethyl 4-

pent envl oxyr ne-thyl , S|onynethyl,

2- rnetthoxyelhoxynethyl 2,2,2,

trichi oroet hoxyrnet hyl, bi %2 chloroethoxynethyl) 25
(trlnethyIS|IyI)ethoxynethy nEnthoxynethyI

tet I et d |,
¢ ot 1 BIHERRAbBhens; e dRie b T P BRIAGHS tabe apalied,
and-gius ality it opersigno the 4ubBe i ﬁéﬁ@ﬁy%r :ﬁt:%aggéf ta8ibe to

4- et hoxyt et r ahydr ot hi opy
F‘rﬂbeé’QWé'hﬂ“ Wfiéfﬂir&%ﬁﬁil‘réﬂ%m@fw;} i certain embodiments, an

dlﬁ%@%% %Ig?’g’r i @Eé- %Jarjrg £ 8Ugrnusieatides of oljgonuclentigiox an

arilodthht ateetda @ftaran
Bt 4a5 e 7bb$gﬁ Octghygb% shBle afurifet HigRhubRBYe or

Oi@oguéewcﬁ%p?@g SprNgRINERPRsYR Vb hareanpleygd Jn the methods

.préHB@&'hb igd ethyl (1-ethoxyethyl,

1-(2-ch oroethoxy)ethyl

1-[ 2- (tr.chet hyizssd mmmmg@aww 1- et hyl - 1-

met hox eth 1-nme I-1 .benzyl oxyet hyl

1- iy Ry'l ! @HF NG e \ihents wheremsacleavable

mdue?ezhudzlué&) B%Q%‘é/ ﬁio‘@j}fgmg%a%et@héé&aqq %ﬂ{b%%r%l\ts the mass

di ani syl 2-tribhior
qunfymg tgggs gﬁﬁéb{@tﬂ tmmeoclea\mh)@m}«esdlpr[nmﬂe embodiment, the

benz | t hi 0) et hyl
mésst'lhheny ﬁbﬁ‘orn} Ebutyly allg/l )p/)ropargyl p-

(SEME d| o %ghénﬁre{ﬁ@ggoﬁéﬁﬁé@ 4 aSzpb@nHr@EF@QéGEcted as above;
”ﬁe? {8 Mase @qdl(wmg tadu Iasemiedifyiph dags forhmezyarein include,

bu? HF&?M Itlfﬂn%]ft%j ?(Xdéaﬁ(@r foﬁﬁ ?%Eﬁﬁﬁeréa( s erdiyalagigroug
sugn ahé) db@faxCHsz@O‘)i@pNH@(op@mNH wm@}(btﬁs =70)le]

N RIRER BEIE G0 Attoncs b bbn By R b tobeliy

trlfluoronethylbenzyl p- (nethylsulflnyl)benzyl), 2-
[yl 3-nethy|-2- pi col yl N-oxi do,
'nylnethyl 1- pyrenyl net hyl , di phenyl net hyl ,
'_’/ngenzhydryl 5- di benzosuberyl ,
met hyl, a 25 naphthyldlphenylnethyl

p phenyldlphenylnethyl di (p-
—Tmetlhoxyphenyl ) phenyl net hyl ,
tri {p- met hoxyphenyl)nethyl, 4-(4-'- bronophen

acyl enyld i phenyl methyl, 4,4 ,4"-tris(4,5-
di ghl oro;ﬂt\‘ra-l—i—mi dophenyl ) rnet hyl ,
4,4 4" -fagi s(1 evul i noyl oxyphenyl )rnet hyl,

4,4',4"-tris(benzoyloxyphenyl)nethyl,
4, 4" -di met hoxy-3"-[fV 30 (imdazolylnmethyl)]trityl,

0 ca banDyI]trltyI
and ¢ ok AR | OB dganperoyt ) o
(Cﬂﬂﬁn@)@(ﬂH@HB@eﬂalene alky!ene alkenylene aifqllnylclene arylene,

N %ﬁY flu éLylnet ( - di met hox
hel§hbivikne; (CRizehe0, CP-CrbOalkyions, (CHoCHgi\!H),:CHz(?thH
CH2CH(OH)CH-0, Si(R™)(R"™), CHF and CFy; where y is an intsger from 1 to
20; zis an integer from 0 to 200; R"is the side chain of an &-amino acid; and
R and R®™ are each independently selected from alkyl, aryl and aralkyl.




phenyl ) xant henyl , 9-(9-phenyl - 10- oxo) ant hryl ,

1, 3-benzodi thiol an-2-yl, benzi sot hi azol yl
T, s-di oxi do, SI’ et hers (trlrrethylsilyl,.
I riisopropylsilyl,

triethylsil

di Wit H§F@§B ropyl silyl, diethylisopropylsilyl, PCT/US2004/001037
di met hyl thexylsilyl, 5 t-butyldinethylsilyl,
t-butyldiphenylsilyl, tribenzylsilyl,

tri-p-xylylsilyl, triphenylsilyl,

di phenyl rnethylsilyl, di-t-butylrnethylsilyl,
tris(trinethylsilyl)silyl (sisyls.

(2- hydroxystyryl)dimethylsil ],

(2- hydr oxy s yihgt kﬁi‘ltﬂoﬁﬁﬁéﬁ‘ﬂé}’b\@ﬂ‘% soléct d from S8, §
butylrnethoxyp enyi si | t - but oxy

est er §t ﬂ&ﬁﬂé‘éhg yrﬁ@ﬂ)zféwff Hz)ﬁ%@%qmg(@)u,(l g
subst '(HH& "@ﬁzf‘ﬁ(gﬁﬁgﬁh@@r ﬁ@ﬁ@ﬁﬁ (0 -,s\u-;rH(Fe:*gc:(n)o and

di chl oro X eta T oacet

met hoi?@féz df(@*))i‘kl‘i(phlahﬁ(@é@hoxyacet at e

phegoxyacej oxF ace . oy

phenyl acet a e, p- - % At ,er%lflp Héﬁ?lc”él@%{ %?lg?t,h:‘ lene glyeol
ni cot |daavalve3maag$-mm®mhenerm gtdeneqties different mass-

j Zx?ﬁwéﬁat e evu elﬁlrégﬂg fted by changinesg ffom) to 4, thus adding
et howmmbmyar(@ﬁymﬁebx%mnwwH LyHTNat ,3) and 221 (z=4) fo

pi val ﬂl&e 1-ad to cr ot
4- et B? %@V%ﬁ?’&em&eﬂﬁéwpfﬁé‘h%%ﬁfébe monagukylated by
tr WEtahwv@xeémﬂ%heh @%&ﬁé&@ate% l,h&%bmeﬁdrﬁﬁyt(ﬂﬁﬁ@vém the like.

met oxyrretﬁil 9- fluorenyl net
2,2, 2-tric f(ﬁi’d@@mmo :fymg tags mclude but are not limited to CHF CF,,

1,1, @l(ﬁ?ﬁisﬁl’lb )5@!—@ (éﬁqﬁg)' &A‘t% SH@QII%W lin o%herle)ml?%dxments the mass

(trlne enyl’sul fon
2-(tri opags mbﬁied)@nhybr hetempeptidest W pondimjting example that

allyl ﬁgﬂer'é'tésr rﬂFQ@ 'f%dn“ ek?c? Eﬁé’éaesl, thﬂgtrﬁé)@éyﬁc?rgﬁ}%nt of5%1s an

~di met Aoxybenzy enzyl, p-n PoDeNZ
-2-%n9!l§l@me. %&QMprcrduueaphmryio}dﬁtM}dns of, e.g., 74 (y 1,z =0), 131

R e

di t hi ased mogtahm)ss-rﬁedlﬁdafmﬁrszaf@tde( = ﬂ-ﬁﬁﬂ%t{vwmﬁr 0) 102 (y =

3 2|5t WL{%P E?P—gﬁﬁafzgz ar ob ama e. 'H‘?gssg sklped n t?':e art will

2- ( nEbFWebiélt@ﬂ‘ﬁﬂ h@éﬁé)aﬁbmdmtﬁ'@w%%lﬁmleﬁn addition to those
(net hyl t hi orret hox%'xfbut yrat e,

2 e eKRPPHIcERATRIMPRITRAUCHER iva pedetermined manner, many different
(chl onQRG YRR @é%k@%\%?@ﬁ&zunds pro&ld?%herem

2-[(2-chl oroacetox )eth 10
(benzyl oxylyeathor ¢m ﬁ@tﬁﬁ@@ts R" andfor §% can be functionalized with X'R"H

2- 2- 64x_’3‘_°£‘|ﬂ§$1y%%ﬁéé %}(?anhth}é{cl; REARRsSabcRelto serve as mass

di chl oro Xyacet a
2, 6- dmdllfplng-tagt{ i, 1, 3 3 30

_ te anmet hy) but y, ace at €.,

| élgbl s( é di n%%%& W‘f 1808 0XVacet at e,

c hI or odi thead:tmgtfmasonss(w;)whﬁr €he ABIMPOHERE eaﬁr@io@nds the
2 PCT/ US2004/ 001037

but o gk Wil S156)20 IR oh ) b B AP argater dnan 10°,
p- P- bgazaal ,egrp%v—?r than 10" or 10" liters/mole, typically greater than a
' rnonoclenal antibody, and iypically siable to mass spectrometric analysis,
30 such 2s MALDI-ME) to a biomolecule, particularly proteins, incuding
functional groups thereon, which include post-transiationally added groups.
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napht hoate, nitrate, alkyl NN,N 6N

t et ranet hyl phosphor odi am date, 2- chl orobenzoat e,

4- br onobenzoate, 4-nitrobenzoate, 5'-dinethoxybéenznin,
a wld and wool ly photol abile fluorescent ester,

N- phenyl car bamat e, borate, 5 di nethyl phosphi not hi oyl ,
2,4-dinitrophenyl sul fenate; and (iii) sul fonates

(sul fate, allylsul fonate, nethanesul fonate (nesylate)

benzyl sul fonate, tosyl ate, -76-
[ (4-nitrophenyl)et hyIJ sul fonate). Carboxyl
E\eaﬁ@&h' ity LpHgde cemleuw lasrf Xugh affipity thet #imstablel urdier

PO i rﬁ‘ of ﬁ%hl:fs"hﬁaﬁj g{e gn Q_,.- rflliSt L%sncq @ﬁﬂpﬁ'@

enzymati ca clf eava
enErEHo Er\m):@rmgmupslmélsBeEtrarﬂmréﬂgy@é hsoeﬂyrﬁ,;?e/h &, and the

Féﬁoﬁéﬂé‘}‘ﬁﬁ P %P%%ﬁ@?@&gp%@hwﬁﬁ% fawarg |

tee;t:ﬁ@hymr emisabiculel elERab
! ok S DI Wi, Such gppes

gox hoxynmet hyl, 2- (trimeth
OB etV RDIC o UP® Jhdsging bhy ot e fo, acide and
abEnye g&ﬁﬁp@,xmahaﬁuter eHde%ﬂ@ﬁtO BY 'aﬁt)vé’é%%@% HS) is used

cyanonet hyl ,. acet ol
28 WetrRget ﬁ’ﬁé @é@w unqﬁrmm@zgmuma: yThe dawleeter is meri

ORI o B0 LSRR BRSO et oo

f@@“ﬂﬂ!etm‘l chI oroet hyl, 2-hal oethyl, w-chl oroal kyI 2-

( tri ZFEILH any‘ﬂ@o%ﬁéb{de%iwe(%gy Ll ?r?otie& that binds to or

lnﬁeraat@m;h ytns sl nfmwdnf) @blmﬁholeéhlé.nn&lahmg n@aﬁtﬂo& rited €,ME

S SRE i oy k] oS AR bl iy st

a(Memet@l{pr&eihﬂ)br ephanryibdtdivlips &&M%Sh’&)@chle fricRiding -

, d|cyclopropyInE
"E' dﬁ%‘%‘hﬁﬂ%cga di cycl opr opyl mat hyl ,
cyCI G}bﬁﬁgﬂ exarﬁpﬂél W@’éy%rouﬁltﬂ\é‘tlrga&?%??‘ltéﬁékts vylth 3 25

fﬁmﬁqg’ﬁagf'%ﬂ on t@e(&wﬁaﬁé A Ryptejn o fororalett gi norecoveient! |

b%nﬂﬁm:lﬁgtrﬁﬁg}r@ Aﬁ&iﬁg s%(lfc)ﬁB%f fﬁﬁfﬁ?&ﬁﬁ‘@#&tl})halpgt}gags are
ayaiiphle fcy@%tcupgﬁr@ﬁemﬂ) a ppoteindi Fctrdxamplle 4 cat Botlgithenys a

ool o3 M op LIRS Mo BB ANGR e
a(nmtb phldrfysldewph thel Bpﬁm&ybimﬁtdw h, Exemplarz reagents that

o5l il 85 A 5H Hyins Bcbidoe ioaraust finted fo,

pqteetmg grenbsffor h?,rdfd)fyl flavtsis n%hhué)arﬁmehémlnmﬁaé

ronDbenz

t th ,
"l?‘H‘ﬂ"?Ei J{BI ‘?r%ﬁ‘ 'e gr"dﬁ?@?ﬁ?ﬂl'" T@Nnﬁrﬁma@mm M.2Wets,
"Hﬂdf@ith@&bﬁﬁgw Ord’arﬁ@%ﬁrﬁt‘ﬁ'e%i‘é"’fdraﬁh) PRIYEY Witey Interscience);

4- sui f gbenzyl
photoreactive groups, Dlels Alder couples (i.e., a diene on one side and a
single double bond on the other side).
Hydroxyl protecting groups for use ag X groups harein include, but are
not limited to:
(i} athers such as methy, subsiiiuied methy (methoiymethvi,
methylthiomethyl, (phenyldlmethyls;lyl)methoxymethyl, benzyloxymethyl, p-
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azi domet hoxybenzyl ,
4-{N-["i-(4,4,-dinethyl -2, 6-di oxocy(-hl ohexylidene) - 3-

rnet hyl but yl ] ar§ho) benzyl, piperonyl, 4- lyl,
I silyl (trinethylsilyl, 5 triethylsj
@0% 97? hyl silyl, i-propyldinethylsilyl, Hbssosnon

phenyldlnethylsilyi, di -t- butyl nethylsilyi,
triisopropylsilyl), activated (thiol), oxazoles,
2-al kyl -1, 3- oxazol i ne, 4-al kyl-5-o0xo0-1, 3-o0xazolidi ne,
2,2; blstrlfluoronethyl 4 alkyl-g-oxo-

1- 3 oxazol i di “% t 3- di oxol ane

di ofo‘%‘?\%@’b CBrY H%SV"B‘:% b & n@PBWWWWM&%Hrobenzyfoxymethyi (4-
t

pen ﬁm&%ﬂenaw)métw[ Naﬁm% Hmy%yme(thw) i des

(triethylstannyl’,” tri™- ann
(N, Npamiﬁsylﬁwmeﬁw rsdlpKeneiivl, aannp&rnn\dmhw\vméth@h 2,2,2,-

O ABSAA A h SrRRE lh,

tet H Iyfyethvhay -

et mlrgg:seltygle %mﬁtﬁyﬁ_@@htﬂgfgg@ﬁ@% ?ﬁﬁé@ﬁ&g@%ﬁd 3

(iii FW?HE‘T‘H@?PK’W%é&?gﬂhydwfhrwmansbﬂrropmo)\ycmuhexyl 4-
{ect

for) eI ARIRMT R e on Do BiREPEanlf 42" °UP°

I i m nw&ct}gtet(afyydtdthneymlyls%%jd@kwﬁl 1-[&- @ﬂﬁﬂ)yil-meihyl)phenyl] 4-

gcgt %Ee hoxﬁoﬂee%é %vﬁ 1fg201ﬁ%§9hg dyrl)odi( n{ethoﬁypuperldm-él-yl 1,4-dioxan- |
$0 2, Ay ‘téti'éa Wﬁirbﬂj'rélﬂﬂ' Z¥lra hy%r%ﬂﬁofﬁ an"yg'zn@ 8 QP‘?’ BEMEY betahydro-

i coly S- 2-qui nol i nyl e
N oxFé&-fr@@fhyhﬁﬁ’rmﬂhaaphwzofmz-wmmswum biHy) (1-ethoxyethyl,

Suba T SoatfighPRRRE T BB Rt o ERY daRy -t

di phmﬂidxgtgﬂwl - ﬁehhﬁ(ﬂz%él?}yl gﬂrl?blle?re}’i?éfﬂ‘@f-Menzyloxy-zﬁuoroethyl
s- di gﬂéﬁ’ﬁ{)] "E'PB gﬁgﬂt%t%%%-tn%gnmﬁ;hw 1 1-d|an|syl -2,2,2-trichloroethyi,
IS et P 2R -2 a@géy%ﬁﬁﬁ%ffw?‘%ﬁ%%’“y' A

gmb n&bﬁntﬁﬁn@)ﬁmhﬁl - @hmwmmrmﬁwl , Sty absdt s

S beld %F’?’ﬁfg'gﬁe ¥ ?thc’@lpéﬁ‘@b{{rlp?w H@%Wxﬁmrﬁ%mwi 3.5,6-

S a%tré%&@%(thﬂ?oro%étﬂl}ﬁféﬂ%i BERLAL RERIEY benﬁ] )54) :

S-benzam donet h oxycarbonyl am nore
S- phaaijoxesnan, d-’oﬁ;efﬂlmﬂfhowbephyihmmtmb@uaﬁt hyritrobenzyl, p-

R R A A R

gt gydilﬂlad%obéﬂzyltp-ecﬂlaﬁhﬁmén)z?ﬁ gyézmobenzyl 4-azido-3-chlorobenzyl, 2-
) _tg'iﬁugfrogrller}cﬁyr/!gepr?zeyrl]yp %met@{(isulﬂnyl)benzyl) 2- and 4-picolyl, 3-methyl-2-
picolyl N-oxido, 2-quinclinylmethyl, 1-pyrenylmethyi, diphenylmethyl, p,p~

dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethy), &-
25 naphthyldiphenylmethyl, p-methoxyphenyldiphenyimethyl, di(p-

- methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4-"-
bromophenacyloxy)phenyidiphenylmethyl, 4.,4' 4"-tris(4,5-
dichlorophthalimidophenylmethyl, 4,4',4"-tris(levulinoyloxyphenyl)methyl,
4.4’ 4"4ris(benzovioxypheny)methyl, 4 A-dimethoxy-3"-[N- |

30 (imidazolylmethyl)jtrityl, 4,4"-dimethoxy-3"- [N-(lmida..f.olylethy!)carbamoyl]trity!,
1,1-bis(4-methoxyphenyl-1'-pyrenyimethyl, 4-(17-
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pyridyl)ethyl, S 2-cyanoethyl,
S—2-(trinethyIS|IyI)ethyI S (1 m ni t rophenyl - 2
benzoyl ) et hyl , 5-2-pheny|su|ony|e| hyl ,

S-"i-(4-rnethyl phen;|sulfonyl) 2- nethylprop-z-yi,
silyl; 5 (ii) thioesters (S-acetyl, S benzoyl

S trlfluoroacetyl SN[ (p-
b|phenylyl)lsopropoxy]carboﬁ?l] N- net hyl - a- am not hi obu

t yr at e,
t wfiflwww@mghyl)am Ahtlinagthoxysuityl; Safuethryl, 9-(9-

AR I PR

, Lﬂ%l‘zzhﬂﬁy@ﬁﬂﬂw @ﬁmﬁ@ eihy lc)her*» Iﬂﬂrm‘#@ehﬂ SRLASthylsilvl,

(.S yl ), 10 net hoxynethyl) ), (i1
iruﬁ%rgrﬁwk-flwcaqmeﬂhgllﬂwmpé@nmsuathwspp@mdswt gilmethyllhe,\ulquvf

(PRI LRE ML GRS, s o

tripl@nytsilid, dﬂ:ﬂlepylrmeihwelbﬂl,l dl-Q-TMd’Ey]ﬁ'ME]li’ﬁ\,ﬂﬁ@l iﬂs(tnmnthyfsuyl)==|I v
J) ar,bon %’]Q‘}ﬁ ; -2-,4-cycl ohexadi en-

(ﬂsbf (< ﬁ'%‘ﬁf( 1 @?H]&bﬁ"aﬁln -h"(amxfﬁwyl)dlIsopropyfqﬂ,'l %

b@twﬂémd whémwwm&dm@h@ﬁ%}{w and 5-4-

met hoxybenzyl sul'foni um’s
S- 1- ()-gstrmsuchiagdounste) lseﬂaz‘chfnm’@ahteia& substituted

@Pﬂﬁ%@?ﬁ%‘%@%rﬂo %"'E’ﬁf? fe. tighlnwaseitediiflyerogreialss

nfemhoxmeameﬁngh@nmmelm h@etbf@'ﬂl%ﬁox%ﬂetfi@e 20 not

[imted to: z carbamates (nethyl, eth

Cb‘@mnf@mxb@@ﬂ? phepgaceiate; @)ﬂphw@nemem Igibhenylacetate),

ﬂ?g%"ﬁ% zﬁf&f@r&lﬂﬁ%ﬁﬂglﬂgﬁt%tﬁy oxopentanoate (levulinate),

4,’2—1—@H1yieoe<$th|@)qben§dmﬂtd])ﬂ H3-thiegaz[ f ] | nden- 3- yl met hyl ,
2,.7-di tb;’t@ycl!%%%ﬂ% 0, 10-di gxo- 10, 10, 10, 10- tetrahydrot
MgtRyPhenyhiyasp ¥ipbppprlievpinste. pivgloats, Hyadamantoate,

- oREL I RANBLIb It bent OED bR Bhzodte, 2.46-

trinethylsilylethyl,

K tr@%fmylééamaiejmesﬂoa@ h;ﬁlrbﬂ)r’lmbs (liled’rw anettiolkyiethyl, 9-

20

. 25

qorbngrfREh{l i1, £ 225 baetin, 1.4, diraptdk R 2 ichlosoethyl, 2-
(mmethglyg@twylz (p]rreﬂ?khﬂdm)h)eﬂﬂn b?ﬂpgﬂ%h?‘lbﬁgéd(?ymo)ethad

- but yl phenyl )
lS@bufpd/ rV"'tWI 'c)ilry{ hPthFOQhQn)&I !se(rmyl w-metphabehndt BgH-, N- (2

hyl I
B RS e PR P bepyioiy, 2o
nnterNedylWhyloﬁﬁzggﬁgﬂg?h@mlﬁﬁﬂf !ZédybnolT-?HéWIethyl S-benzyl
tr&oqaglg,%q;gyfl@th%y— -RARh %u rnethylrmhcmarh@mty) 2-iodobenzoate,

4% E@gﬂ Xr')a/galy :Si%er@lf eﬂ{%?t%nqoe?c%' g%%twg{nethyl)benzoate 2-

"fqnmyﬁmhzeyeaﬂtqﬂate m-(methylth:omethoxy)ethyl carbonate, 4-

(methylthiomethoxy)butyrate, 2(methylthiomethoxymethyljbenzoate, 2-
(chloroacetoxymethyl)benzoate, 2-[(2-chloroacetoxy)ethyllbenzoate, 2-[2-
(benzylaxy)ethyllbenzoate, 2-[2-(4-methoxybenzyloxy)ethyllbenzoate, 2,6-
dichlora-4-methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-
tetrarnethylbutyl)phenoxyacetate, 2,4-bis(1, 1-dimethylpropyl)phenoxyacetate,
chlorodiphenylacetate, isobutyrate, monosuccionoa{e‘,,(E)-2-methyl-2- |



nitrobenzyl, p-bronobenzyl, p-chlorobenzyl,
2, 4-di chl orobenzyl, 4- nethylsul finyl benzyl,
9- ant hryl net hyl i phenyl net hyl , 2-nmet hyl t ethyl, 2

o onyl ethyl, 2-(p-toluenesul fonyl)eth

2, 4-di met hyl t hi ophenyl, 2- phosphonloethyl 1- nethyl- -
(triphenyl phsophoni o) et hyl, 1, 1- dlnethyl-z-cyanoethyl,
2-dansyl et hyl , 2-(4- nltrophenyI)ethyI

4- phenylacetoxybenzyl 4- a2|dobeﬁ%yl 4

o R BRI TS WA Fopareenta, o

2-(t rﬂaﬁohﬂ@ia@é‘ﬁhﬂﬂé(ib? alRylchy Wmnyﬂeﬂﬁwﬁylpméﬂhbfmmb o.
3, 5-di net hoxyben

1- metdarobenzgsts, cf?/ -BirmabeypRelsy Hyreirtlydnzoats, 3'5"-dimethoxybenzein, a

ITEt h&“ lglegﬁrL {TQI"B@,’ lglﬁl%{}?lgg ?E.!%'Irﬁgﬁ%@r%]i%r f\_f.phpny]carbama]e horate,
”'5 r @mheﬁwlp)ﬁmbhmmhu@fl (ZAmamtr@pﬂi@%m@haw and

6- nltrover hoxyphenacy
3.5 -di md %@%%@Hlfai@, @lgi,gsulfnnate mesthanesulfonate (mesylate),
( pheqb% {Jlaél'fdﬁéhﬁ Qé@\)lal‘%aEgﬁﬁ;vﬁroﬂﬁéhﬁf&hﬂﬁulf%aﬁ ). 15

t ol uenesul f onyl am nocar
N - phenyl é?rﬂrh@t},'rhpoﬁmihr@grbmps foramylas Sobmmzyierain include, but are

t hi ogﬁéﬁﬁﬂg&&/_cbutynyl , p-cyanobenzyl, cycl obutyl,

cycl | opentyl, cycl opropyl net hyl,

ptadecy| oxyipeszars,sugh la%@fz?ﬁﬁéhﬁﬁtﬁb{éava%l@esters (heptyl, 2-N-
di met hoxycar bonyl vi nyl , o-

di met(mprehalipeled ld@)qyaﬁzgmethqxnetmxvéeﬂhyl nethewyetinl), methyl,
di

i (2 Oy AR HB R R melind, SefFEboleth T mingretht,
| sobd)etrqhydrmmbmwyﬂetrahgm’ofmetlylma‘llethcncyémoxymethyl 2-

rreth e M@ benz 1- met hyl cycl obut yl ,

3@‘? 9@% M{tmnzyloxyw x@m%wl%fm%hyl
lLeny‘d“éb%‘éf‘é@%?ﬂé?ﬁbﬁ‘t’"%‘??‘f?ﬁy%“ﬁ%%ﬁ 4 BRI, Sgetol. phenacyl,
2 (?Wrrﬁw@)ebemw-mfhﬂlpﬁenaayi mérb;ﬂmyp?emady! deslyl._

5 (CPPATRERM. B berendi hamiEmed bal dryrdimidometoy,
N-tr 'ﬁwsﬂf@@@@f% (2.2 @‘ﬁi&hl&dé%ﬂ@-ﬁéb@ethyl w-chloroalk}(] 2-

N--phenyl acet ent enoy

enyl propi on
N- p.(tlslmeiﬂmdyfyl)eﬂmm %matmﬁétmﬁx‘aaym;anyz-z methyl 2-(p-

R ARk AR e iRy e lRA. L2 pyricyethyt, 2--

N- o- mxnéth@g}m@ﬂw@m?n 21(dlphé|n§ﬂ h@sﬁhméyéwwh«)ewoﬂmaﬁwylethw, 2-

N- 2- net hy (o-ni trophenoxy

et hﬁ-ﬁgem 2TWWI)etM&wam@§1yﬁn&hwl 3-methyl-3-pentyl,

SIIF gl H%@@WL&@ Ej‘hm%thpl%%gﬂ@ dicyclopropylmethyl, cyclopentyl,

N- 0- Cheloaewl cadlymﬂﬁétblhl)w@Mﬁyib@f&én%ﬁ@ﬂﬂé@@l@%’-@ (prenyl), 3-
ngr/ S2004/ 001037 fi\cet oxymnet hyl ) benzoyl ,
N2 eI 1% 'EJP?@HM%M dxButaatihyl FipBamyl -methylcinnamyl, prop-2- .

i oxar s Braeagoy!), phenyl, 2,6 dialylehenyl, (2.6, <igeliyighenyh_ i

et hy 253, dqmcxpwpylpﬂ@rqd 2,6-di--butyl-4-methylphenyl, 2,6-di-f-butyl-4-
methoxyphenyl, p-(rmethylihic)phenyl, pentafluorophenyl, benzyl, substituted
benzyl (friphenylmethyl, diphenylmethyi, bis(o-nitrophenyl)methyl, 9-

30 anthrylmethyl, 2-(9,10-dioxo)anthrylmethyl, 5-dibenzosuberyl, i- .

' pyrenylmethyl, 2-(triﬂuoromethyl)-6-chromonylmethyl, 2,4 ,6-trimethylbenzyl, p-
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hydr oxy-trans-ci nnanoyl ,
N- 2- et hyl - 2- (o- phenyl azopheno; , , y) propi onyl, N 4-
chl orobutyryi, N-acetoacetyl,
N- 3- (p- hydr oxyphenyl ) propi onyl, (N 5
di t hi obenzyl oxycar bonyl am no) acetyl,
N-acet yl met hi oni ne derivatjve, 4, 5-
di phenyl - 3- oxazol i n-2-one), cyclic inides
tra hl.or o

brame BN BIBALTGRPESN. PRI GOBp Gy benzy, 2,6-

/ 3 | yl,
duf\;fr%ﬁ%&%zl@@afﬁg@hagmg 1)%@2\,5 ;;) guirr%apz 194{\{2 31/ 2

-a‘tcb:tm@ihewt}&na}’lsﬂﬂw- Az ﬂil@]@emﬂ-a rim@qah]ohg,\whdene) -3-

rn%’ug[%ugﬁ]@ gb 7a% pl%emnyﬁ 41&ch';? F"b%%"z.\ﬂ? li?fl (trimethyisilyl,
tnéthgrnﬂylﬁﬁblhtylhrrﬂetay@ﬂw r-ra@?mh@ﬂ@m rah@medm%my]m I, di--

st I ut ed benz tri azacycl ohexan- -one,
buwlmﬁﬁ@dslwhﬂreaomosylswhﬂdibat@dgﬁwwhmﬁﬁolcs 2-alkyl-1,3-

o d AR Ao e Ay AR

-.(E-Dxamllhfy\bﬁﬁ-:an)-étd)WV BFtﬁbmfbne NtiSxarmebe xyntinopylers, Braun ‘
anonet

@wﬁnwaﬁwtpfes:(bflt&%c%ﬂak%f glenpyldtrigtyyistannyl, tri-N-

b“ﬁ&%"a rret hoxybenzyl, N-2 azanorbornenyl,
4- n| trophenyl, quaternary ammoni um sal ts,

N- beizgrhides mwmmmw Wn‘mydiinlepmemdmyhétﬁ‘roxy benzyl

iRy PRSPPI i e e e AL S cilinsi 2345
tefréh:Pd}S&Mh F Iy 2~arhhkﬁ3h€ﬁ%l'?§8@fﬂh§ﬁwé él'rrﬂilrﬁﬂ)éc@ﬁl féa)ﬁhlde p-

- phenyl f| uor enyl ferrocenyl meth
P-Ikleﬁzm&mllfyhamdee M oxi de); (i v) i m nes

ot U PRURZEY bR QY sl e

N-[ (,&R/) Q)éfrbéﬁ(ﬂllkﬁ‘ﬁﬁd)lﬁlmhi satdhyl ene,
di net hyl am nonet hyl ene), N (N,
d| be'H‘zgll mﬁiemm@grqm@rf@; usw.a(smt groups herein mclude but are not

| 'Ilﬂm‘%‘y{r?yl am nonet hyI ene), N, N i Sopropyl i dene,

't robenzyl i dene, N 25 salicylidene,

N- 5- (Qhﬂmeiﬁaisl(sydalkydﬁseneriﬁy(, %phh@thexﬁaenzyl S-0-or p hydroxy-
hydr oxyphenyl ) phen ene, cycl ohexyl i de
onggeld %yz;?nzyje nltrpégz a%%g-tnmethylbenzy[ S-2.4,

trski}%ﬁ@(yg rfg.?glyg:céw’uor (]ech cﬁfn?ﬁﬁ%‘tﬂgp’ ls.2-picolyl N-oxido, S-9-

an‘th@lméthﬂy{ ﬁ-ﬁébbyényhnétl'dd cﬁemalythlentnleﬁyf’errdee@lmtmﬂ) SN
tri

diphgt ek By uiEd Sigenutstry) ag@ Ssiriphenyipethyl4s-
RS S RO SREYHB i CSTRAR BTV SS.

aC| | vat yl borinic

'tr@hedy!n‘mthyd,a&d%erﬂyb-dﬂfya'idgméjbw) rﬁ-@hanyld&m-dm:trophenyl S-

il Sibrataina, ssistilrd syl R e BB e 20
amintlsihERbIs(RLPR My rMIRAPRES oIS yethC S-benz J/lca,\ymell'n.fl
S-2-tetrahydropyranyl, S-benzylthiomethyl, S-phenylthiomethyl, thiazolidine,
S-acetamidomethyl, S-trimethylacetomidomethyl, S-benzamidomathyl, S-
allyloxycarbonylaminomethyl, S-phenylacetamidomethyl, S-

~ phthalimidomethyl, S-acetyl-, S-carboxyl-, and S-cyanomethyl), substituted S-



chelate, "15-crowr6 derivative, N-nitro, N-nitrosr-
N-oxi de, triazene derivative, N-diphenylphosphinyl,
N. - di net hyl - arfli phe- nvi t hi ophosphi nyl, i al kyl 5

Ph@srRRlae7, - di benzyl and di phenyl phosphoryl
imnotri phenyl phosphorane derivative,

N- benzenesul fenyl, N-o-nitrobenzenesul fenyl, fV-2,4-

di ni tr obenzenesul fenyl , N-pent achl or obenzenesul f enyl
N-2-nitro-4- nethoxybenzensul fenyl,

N-tri phenyl net hyl suI fenyl N-1-(272,2-trifiluoro-1, 1-
di phenyl.) et hyl sul f

| V- 3-8 (8=(8= Wﬂo‘?f}?@w@w&wﬁ 24R g-diatreresyethyhyE-2- (-

10 bgﬂéspié’(ﬂg [%’-EyanoetWéx§-ge frimethy ﬂl}(l))er%wl, Sy A1 Eltéophenv!-Z—

tr| rrétﬁ!namdbﬂh\zlesm pl?)sﬁyll ukl)rnnvl@ih\fl, ;?-f -(4- r|r1e1hr\\fli_phen\flf%ulfon\f|) -2-
oxybenzenésul f onyl ,

pent éﬂ‘gbﬁlﬂ%ékﬂ"éﬁgﬁsul fgnyl N-2, 3, 5, )é tetranet hyl -

meg hoxy benpepsitidienglacel: sfﬂf‘éhbgﬁy.?%ﬁm?d}ﬁéégwto'&%d[[(p

N-2, 4, 6- triniethylbenzeresul
N-2, @smawtm@wmpmlcammzféfmuytfceamlmoﬂmasuty&ue S-N-(t-

v 2, SRR TR ARG gele) dhipearntes (2.2.2-
4 ni um@mémmm@w! S-tude; 4rcgrtran5;r @Bﬁﬁﬂtﬁ@lﬂéﬁb@;ﬂw S-p-

N- benzot hi e-2 sulfon¥ i di ne- 2-sul
netRiR@ShensHpKycabgnyl), hlocarbamates (S-(N-ethyl), S—(N—

( t hanesul f onyl ,
Ii% gﬁtﬁaﬂne@ffonyl N-4-(4",8'" -
di met hoxy (mphnhyhnmhiqal )ilselflzieBQSLdtlﬁﬂnsltvbutyl substituted S-phenyl

N- benz onyl, N 20 trifluoronethyl sul fonyl :
N- ph@f%'bﬁ 31 fonyl, N-t-butylsulfonyl); (vii)

i m dazol e(ipy @hﬂéﬁyl egn@ét%@?(sléonﬁie”@ %I%Hk(lftmaé(érbonate S-3-

derivatives (N, N di net hyl sul

N- e Sittoy Payddinesdifgny sifige n@i[thoal;mhglﬁy RS Barjyp- 4- -¢yclohexadien-

(B oY el h L BR8L T ey &1 1 91 ethyl -
~ t-butyl, @)%%myhulfmuﬁr@wlsr b&A1- ey la.

1, 1- d| msth 2,2-trichloroethyl, 1-adamantyl,
2- ad %fnzﬂﬁldf%wméﬁli 8 laf4yphibialimigabupdsulfonium salt, S-

e o A

N' 2 (4 - nAtmmpbmtgd:t)r@tgmhbs fodusiel &) X yrowgld drein include, but are
|vag|v$ but yl'di net hyl silyl,
I ‘i'ﬂ)§ﬂ silyl), Nallyl, N-benzyl
N- p- met hoxybe i gﬁ.t,p
N- 3- et ho%beﬂ%élrlbamlsgéssﬁnéggl OxXy enzﬁ%h“ﬁﬂyl 9&%
nitr @blécwﬂwrenmhmthylt %Bé’rm;zrqmwﬂaomnglmthylophe nyl ,

MR [ TN e —

PCT/ / (46 et
PCT :,/Etafisﬂ migl'\@ﬁiou}%@g r@? Pfsl cMcﬁFm ﬁ@)ﬁo 1@@&%@?&%&# 1,1-

. R dicroRe bﬂmmpmer&&oﬁmmhyubst:tuted ethyl 2, 2 ,2-trichloroethyl, 2-
N' ( Zirﬁﬂétﬂg @Wl&ﬂw)}rﬁe%lethyi, 1-(1-adamantyl)-1-methylethyl, 2-chloroethyl,
1,1-dimethyl-2-haloethyl, 1,1-dimethyl-2,2-dibrormoethyl, 1,1-dimethyl-2,2,2-
trichloroethyl, 1-methyl-1-(4-biphenylyhsthyl, 1-(3,5-di-#-butylphenyl)-1i-
methylethyl, 2~(2'- and 4'-pyridyl)ethy, 2,2—bis(4'—nitropheny!)ethyl, N-(2-
30 pivaloylamino)-1,1-dimethylethyl, 24[(2-nitrophenyl)dithio]-‘i-phenylethyl, 2-
N (N,N—dicyclohexyicarboxamido_)ethyl_), t-butyi, 1-adamantyl, 2-adamantyl, vinyl,

" PCT/US2004/001037 |
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N-[2-(trinmethylsilyl)ethoxy]methyi, N-f-bLQoxyrnethyl,
N-t- butyl di net hytsil oxyrnethyl, N -pival oyl oxynethyl,
N- benzyl oxynet hyl, N 5 di et hyl ar ni nonet hyl , '
N- 2-tetrahydropyranyl ), am des (carbon dioxi de adduct,
N-fornyl, 'v-(n',n" diethylureidyl), Ndichloroacetyl,
N-pival oyl , N- di phenyl thi oqphosphi nyl); and (viii)
am de NH protecting groups 2ncl udi ng am des (N-ally],
N-t-buty N-di cycl opropyl met hyl , N- et hoxynet hyl
awlnﬁﬂﬂﬂr@w@%tq'ﬂnamw 4-itEROVATOXy b ﬁymdyl)prop-2 enyl, 8-

A I ——

nmn@gnamdnp{i:in/yrh‘npbéh_\mw‘-cblbrr_djelmmet?hydmhltslmﬂmﬂmkﬁ,-
N tri phenyl nethy

R AR DRI R b PE iUl o mehvithiediyl, 2-
Nﬂ%ﬁ&?ﬂ?m%m%ﬁtﬁﬁohwﬁw%% dithiany)metn 4

”MW"W?“@“M 2, %mhylﬁmzzi}ényf I\E-ﬁhdsmqnmdtbydybemamq 4.
a&b%‘?@&%ﬁ% @%ﬁ@zﬁ,’g mgte?gpﬁl -F{&)&?neoré P{yl’Z-dansylethy;, 2-(4-
nRophénRhaL s phenyibBRAINA] Whsidobenzyl, 4-

I'sul Tinyl phen V
agide yﬁ@mgu m-thcgomremﬂox;mény+(dlhydroxyboryl)benzyl -

RSP, M B B AP o,

Sﬁdnmm@rmml Npethol- teh esimkamxdyphdhyetipgpa-opy! i dene

enzyl i dene acet al N, O fornylidene

o ?%1 rOpRem[%érﬁ,pitroheggﬂe%gfrdmﬁilpq)@f)ﬁ -pitrobenzyl, phenyl(o-

“%Pheﬁz'?ﬂém%“@ Hgﬂﬁéﬂmﬁlg)Neﬂﬁaﬁy??ﬁHﬁ%W N rrP&trﬁO)TyBHenacyl

Sehhdimethdxybghcan,wress (ﬂ?hmxﬁmzmyle(dﬂ)-ngrb@nguwmaeaetNt -

ﬁ“%%}@rﬁw@“mﬁﬂmaﬁ%od%?a R e horlnEambl, S-benzyl

tHiddHrbamate, Husjris Im@yandbreﬁhwégom@;yde &&%éﬁgﬁ@y%ﬁenm

aspar agi ne ; carboxylic acid ftit ac
cyaloprppyimathyupidecylosyheanmyl, véisogropginetng, 2,2et hi oni ne) ,

RSN e SRR DS W
(N*thmemmrb@md@fprspﬂum1smﬁ@tﬁy:srorp9ﬁﬁeaﬂzpyhaw)lﬁémtyt)
wn to per sons f skil he art reagents

kno
2dvr@nyinasihyi R-lndesthy issberybtisokidnisenioptinylsp-(pan serve
gt BRRhfTaDbed e BRSO, dhelRORRER I et
1¢yels>prm:,dzheag| acmemym @rpmtylatloph@nmei |, MmathylBve a
@E%ﬁ i/[ gr certain prote ternatlvel

iy (1-methyr 4 XTIt Mol hdhepyl, deéﬁéﬂﬁi‘@heaéﬂe%ﬂeﬁ
tthbutylphenyl, 4-(trimethylammonium)benzyl, 2,4,6-trimethylbenzyl);

(i)  amides (N-formyl, N-acetyl, N-chloroacetyl, N-tricholoroacetyl,
N-trifluoroacetyl, N-phenylacetyl, N-3-phenylpropionyl, N-4—pentenoy!; N-

'picolinoyl n-3-pyridylcarboxamido, N-benzoyiphenylalanyl derivative, N-

benzoyl, N-p-phenylbenzoyl, N-o-nitrophenyiacetyl, N-o-nitrophenoxyacetyl,
N-3-(o-nitrophenyh)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-3-
methyl-3-nitrobutyryl, N-o-nitrocinnamoyi, N-o-nitrobenzoyl, N-3-(4-t-butyl-2,6-

: din_itrophenyl-2,2-dimethylprop_ionyl, N-o-(benzoyloxymethyl)benzoyl, N-(2-



form non-coval ent bonds or a conpl ex, such as a
charge-transfer conplex, 5 with a bionol ecul e,
including, but \@t limited to, a protein, @h that

th 0509%”35%2”9 bond has a high stability (Le.. Eé%@g?@ﬁm‘”"”

er conditions of mass spectronetric anal ysi
as MALDI - TOF, as defined above). These reagents
include those that interact strongly and w th high
specificity with bionolecules, including, but not
limited to, proteins, without foB¥ing coval ent 10
bonds through the i nteractl on of conpl enent

affi rﬁ(ies;%um@a&létsenzwr %%&WFMIDWMISIIRMW@WIMM@W N-3-(3',6™
Pai I Sgjngiiehy: %—t%%%@\f@ﬁﬂeﬁ rleff‘er@%/neﬂ Wéth@@ﬂé}fpdo@'fd -0-

antigen, recéptor I gand, car

or otihm,gtm;sr—ﬁahamnampgs Na,? m@iaglelw@paélwlaiz&fmhh&:q,f)nmplonvt N-4~
u ounds as the reactive

d
%?SE%%@H&{M ‘fmcelﬂé!&@l‘:‘ iy PHpgRoaPhERYIRFoRIGNY], (V=
bi ® MOkt Sy b dhrBeHy Eéﬁﬁﬁ))%éetgr étféﬁylﬁw%ifﬁ’g?}nth@%@hb&tﬂ)e 4,5-

to the other nenber of
noi etdiphenydPer:eabliieBeuhed,oy itt:heaimldbe (Nqﬂmaloyigi\l-teirachInrophlhaloy[

i L SRSl e L Ry
enougﬂmfeﬂiylp}&td!}tl afaloes. mﬂﬁi%r@iyléllﬂﬁy)ﬁvﬁ&ynw 1,1,4.,4-

bi onmol ecul es, i ncluding, ~
pr ot é?H@meﬁwd'%’H—ﬁ@'@@mt@R@@dﬁu@tt Ugl é@l S—mtsalmtéyl 1,20

ot o i, L MBDRSS S1ugBe i n,
fl' gr rn\J(ﬂL?Dsh‘&nMj ,Sﬁhbdamzytm &, S-yrlaﬁtwyeioﬁéxarFZ-ohgt ;-&ubsﬂnted 3,5-
e s i s enpl oyed for
el ectq'”a'ﬁ Pgrac&anyf %ﬁﬁsﬁ@ﬁ 'nduct |m\3e) yand/ or steric
ffects t LR [0,
stability of 1 é@f@éﬂwﬁrﬁﬁé@”ﬁ%ﬁmﬁ P LBPOuyE AL, -2
t hes e(trgﬁ@tbwisﬂﬂ}ﬂi@xybheﬂwl dédtasetixypronyt N~Bym1qnniethgi N-(1-

ol anfonoRlHforBor e i R bV B0 Bl sord e
the eéz@ﬁbftﬁfnh@-lwrN—2$4-§Trﬂ1tEopﬂ1’e®n9?"qbbfé?nél—§/ anﬁmaﬁi@m salts, N-benzyl,
therefore, increases the selectivity of the reaction

of X MidrRetheaybanab N2 dréimetooxyhenayl: A hhydroxdiarast, 4\-
X| S S
RSB et e e Een TN B S AT v
as artriphahIr3ew!, %mm%tm'{/bhﬁﬂ)ﬂwmthyl- 870 makaylfluorenyl, N-
eéd;n‘ler or an %h?\! 5%%%%( group,. includi ng, but not
tféﬁo?fiﬁ | mirgoMbexideXy o) cHe1,
C( O) CH2Br ( ) e o
L0 T2 B DB R S rpnr i e
(for mg&oeyhm‘azyhcmnmet\hdilphenylmethylene N-[(2-pyridylymesitylJmethylene,
N-(N',N-dimethylaminomethylene), N-(N',N-dibenzylaminomethylene); N-(N-
t-butylaminomethylene), N,Nisopropylidene, N-p-nitrobenzylidene, N-
25 salicylidene, N-5-chlorosalicylidene, N-(5-chloro-2-
hydroxyphenyl)phenyimethylene, N-cyclohexyiidene, N-t-butylidene);
- {v) enaminss (N-(5,5-dimethyl-3-oxo-1-cyclohexenyl, V-2, 7-dichloro-2-
fluorenylmsthylene, n-2-(4,4-dimethyl-2,6-dioxocyclohexylidene)ethyl, N-
4,4 A-trifluoro-3-oxo-1-buteryl, M-1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-vl);
30 (Vi) N-heteroatom derivatives (N-borane derivatives, N-diphenyiborinic
acid derivative, N-diethylborinic acid derivative, N-difluoroborinic acid
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conpl ex, including gold or nercury conpl exes (for
cysteine or nethionine), 5 an expoxide or
i sot hi ocyanate (for arginine or lysine); reagents that
bind to active sites of enzynes, including, but not
limted to, transition state anal ogs; anti bodi es,
e.g., against phosphorylateg pepti des; antigens, such
4 S
as a phage display I|brary hapt ens; biotin; avidin;

Rl Bree s i RrSisTul)pFarberons ecid deratve, #-o o
;@her@l(@eﬁiae@t@n@'ﬂﬂmrﬁ%ﬂ Q:)rOtL rg@c%ﬂﬁ% n&!ﬁ}l og&:er & i\g%pg

or 10 N I n anotf her enbodi nen vat
chelein . 19 erovndd dedvaive ﬁfemtm, Mrmf@ﬁpti\unmr epmaeuﬁ.d danwatwc

B oA ) R S0Pt S
PRB S, f\ecsuuehmenaralpﬁe‘h i Bné dlmuEFEiﬁ Ip%%eﬁ@ﬁHBsér?orane

then activated by exposure to the ap

dgEVAlivenfthengenesgfanyl, v%ﬂmbybem@nﬁsglf@uw Ni reacts
bi | t t

e SHE B EPUB AL DL ATDl peul 6 b eapture

rrmmmmabazemlfea}dchf-ta@h@n}ﬂh%m/d[ﬁ}lfeﬁ?} I\F‘i’l(é%‘@iﬁﬂ‘luor? 1,1-

he -as- resul tlng nl'tréne w |

d'lpg f‘sj‘?ﬁﬁi’] lfeé"yg N"3r'Wg°§4 -Byidineguifesyl, N-}ﬂ*mmsutfonyl IN-

Rt nbod
DRI IE, NI SISk ethl SRS ST, WF .
trgnathoxyheoresuitamyt, IMQ&-C!methyi-4-msvfﬁd)@/beﬁﬂ&%§dﬁ@ﬁyl, NLhe

PEGPELIREIRER MY K iametme any aroup {

| mtfﬂ)ﬂyﬂ@ﬁzér@fsulfonyl, N-4-methoxybenzenesulfonyl, N-2,4,6-

trimethylbenzenesulfonyl, N-2,6-dimethoxy-4-methylbenzenesuh‘onyi, N-3-
methoxy-4-t-butylbenzenesulfonyl, N-2,2,5,7 8-pentamethylchroman-6-
sulfonyl, N-2- and 4-nitrobenzenesulfonyl, N—2,4-dinitfobenzenesulfonyl, N-
benzothiazole-2-sulfonyl ,' N-pyridine-2-sulfonyl, N-methanesulfonyl, N-2-
(trimethyisilyl)ethanesulifonyl, N-8-anthracenesulfonyl, N-4-(4',8'-
dimethoxynaphthylmethyl)benzenesulfqnyi, N-benzylsulfonyl, N-
trifluoromethylsuifonyl, N-phenacylsulfonyl, N-t-butylsulfonyl);

(vii) imidazole protecting groups including N-sulfonyl derivatives (N,N-

dimethylsulfonyl, N-mesitylenesuifonyl, N-p-methoxyphenylsulfonyl, N-

benzenesutfonyl, N-p-to!uenesmfony!); carbamates (2,2,2-trichloroethyl, 2-
(trimethylsilyl)ethyl, £-butyl, 2,4-dimethylpent-3-yl, cyclohexyl, 1,1-dimethyl-

~2,2,2-trichloroethyl, 1-adamantyl, 2~adarhantyl); N-alkyl and N-aryl derivatives -

(N-vinyl, N-2-chloroethyl, N-(1-ethoxy)ethyl, N-2-(2'-pyridyl)ethyl, N-2-(4'-
pyridylethyl, N-2-(4"-nitrophenyl)ethyl), N-trialikyl silyl derivatives (N-1-
butyldimethylsiivi, N—triisopropvlceilyl) N-allyl, N-benzyl, N-p-methoxybenzyl, N-
3,4-dimethoxybenzyl, N-3-methoxybenzyl, A-3,5- -dimethoxybenzyl, N-2-
nitrobenzyl, N-4-nitrobenzyl, N-2.4-dinitrophenyl, N-pyhenacyl, N-
triphenylmethyl, N-diphenylmethyl, N-(diphenyl-4-pyridylmethyl), N-(n",n"



spacing, typically without altering desired functional
properties of the .capture conpounds and for capture

compound/ bi ono| @I e conpl exes. The reacti ?
f (B lJ-ty X linked with the spacer can be e
f?‘gr@nz?‘%gﬁédg%tral core to reach to the active s?éﬁgg%ﬁw”m?
the surface of the bionolecule, such as 10 proteins.

Those of skill in the art in the light of the

di scl osure herein, can readily select suitable

spacers In certain embodi ments:®5 is selected from

N DA T FOTN

and ﬁﬁt@%étﬁbﬂ)\'—ﬂﬁtho@ﬁﬂfﬁfl rl\f! Fgﬁrghilﬁfetﬁ\@gNg'(gﬁ;rh‘?orgg{f‘ley)methyl,

i ndependent |y and 15 1 nteger
Sel eéticoiitimpetutriy)ehe: }']M“tmma\!~$¢IL|e_c¢\nrmihyl fnct i ons

Y t t ty f ti
Feau LV REIFEI RIS Srsliaiy %‘\’fvd%%wy&vﬁé”rxié@%metmfy M-
f @nctinosthy ,flhrmnlom@ugm NBSioRa eh (). RIS o Afidife adduct

i nteracti ons i S a grou
st er [elCHRY: N(%'Weéﬁi‘mﬂir@idyg iy d,lchhmaneiw oY-piviathyt; v e

effe Eﬁ.ﬁ_ as the resulting
affi ﬁfpﬁkgg{ [Pﬁﬁc?wé e@t conpound Selectivity

f unct i ons(viii midﬂﬁH&T@teﬁ:ﬂﬁ@@f@jﬂﬁ'lﬂ@ﬁ@’#@%fﬁlﬂ@g 3N~all A, M-i-butyl,
mcr&a(fqg:ﬁhe selectivity of the reactivity %

t hat FRICPYIstaYeh- 'B@mpé&‘f@ﬂﬂwb|f‘bﬁ‘tﬂtb‘,dﬂ11@netﬁybw-| n
t t bi nd th
0 PRty N B b Ol RERVE Py on % ™
abs ehléfé!ldlmﬁﬂwlﬁdoma‘peilhwle I\bpmployl@dymggg)gl fdegg hemethiy, ;%(

n vari ed dependi ng on the
goalai)wﬂy’@g1 g@?ﬁ?‘ Eﬁ’i@’d&%@tf@wc’v Tﬂgml*@ﬁgé" and
el ectiphBhynfeaeyinis I‘@%bhﬁm{méﬁ'{g/@l 5. f’_\ptrf %&Hb@éw e

reactivity of the cl eavable and

t he 'P’@H&be%emdnhfta Maheimxyﬂhelﬁybmnﬂhmmaxym@mbxyophgnyl N-2-

49 or el FARR B RLGFOL - FumelBouectn e 22k ftalgrybenzy,

to eNéM—ellmeﬁnbxphénz NB oY =
sse%qéghe selygct I Vi tr(; func?\ﬂ%ﬁ@ @J@héﬁ{ﬁh@ﬁﬁ yméthyt, N

/ Wh?MPEegl)'nel’(@J@Dl%meﬂwlmm?enyl)methyl N- |
PCT Q,thln 3
reactﬁ t'h (%m I?he rf%gq f[ﬂfl?) 3?%%&%2&1“6%&"!8%9% L ?J't'

di ff@rt@mcaﬂrwmhdh’@eutyﬂexwadmnyt N-mdgl/a@k (:Sté}ir]béﬁw ]
an or e CO ounds
%bif%waﬂq \tf@fp é?Jlé%”?ﬁL@fgw MrfeHsnnyReylident; lfﬁqgfy/\f]@e

sel asdrizyfidend adhl, MoGBIReRs SREBENYERN N-difterd, n-fo)-2-

conmpound or can
methoxycarbonyl)vmyl] N—dzethoxymethyl, N-(1-methoxy-2,2-dimethylpropyl),

N-2-(4-methylphenylsulfonyl)ethyl).

These protecting groups react with amino acid side chains such as

. 25 hydroxyl (serine, threonine, tyrosine); amino (lysine, arginine, histadine,

profine); amide (glutamine, asparagine); carboxylic acid (aspartic acid,
glutamic acid); and sulfur derivatives (cysteine, methicnine), and are readily
adapiable for use in the capture compounds as the reactive moisty X
It is in addition to the wide range of group-specific reagenis that ars
30 known to persons of skill in the art, reagents that are known ih natural product

- chemistry also can serve as a basis for X in forming covalent linkages.
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e.ﬂ
<

" to'4. See, e.g., Figure 17 and Figure 21 and the

5 via a linker, such as CHzC02 or Cl12-O (CH2)n-Q
where n is an integer froml to 12, or 1 to U, or 2
di scussi on bel ow for exenplary selectivity functions.
In certain enbodinents, the linker is chosen such
that the selectivity function can reach the binding
pocket of a target or non- #@rget protein. In another

enbo ctivity function is a chiral
gr oug E’E’l‘%‘?ﬁ%&& L’peﬁf@m@@nf@@tméﬂy@amunheas atridine

e LS R R i,

pr opakFmedvaliidi 6ensckes enatetinm ebreetor i @n&tﬁsrgarmptnr to
tive effects) properties of the.
PRI el S e EURIES Fst R ppise-transfor somplex,

, wmatMmommmlmmmnﬁg, bt n%@hﬁm{eag of 4 gﬁtéiﬁpseaﬂh%%ea”d

i nhi bitors; pepti des and

: reggmlpgttmdé?ﬂ;sgqa Jﬁ stelpiig)(. eaetawauadenemrmmmfof rASBEN 0

SRSt eRahER, BUsH s} MARO- TOPLae drwred Abptmimanese Y

| reagemqsm;uue Mmmmm@ee{t stro@lyﬂ ah@ Kt rﬁQh ep@aﬁ&fy with

ei oni st ant agoni St’, " a_pepti g
b‘%ﬂf)f Bziﬁ ling, t not linged do.jpteing \ﬂaig‘@m &arming covalent
oAUBISHSER e nicFodiofd BBl men GRTRRINY sbeBER et o

_ exgm;%%,. \ﬁel( known birgling paies, soeh issshiofin th%trepiawmﬁ 'é?itﬁédy

arR R NS Suc e B o rBela o other simiar
typsiteegehiCale @Qﬂlﬂpéwﬁbtgﬁle%r Qsé? IRLE BY R@E as the

creates, defi ned secondary or tertiary stru

- regevednRiatyisdhahwiltreactwitishigh asfiaiynie huoimolhadmﬁs wﬁlﬂ surfaces

Qni,st armaceut i cal drug -
SfABor Ao to e AL ARSI of B Rk Rl Thesa masties
arersdleiezb so tieatthe esduittirig obrpiigdtes (&@@wé@%eeqmwﬂ%sm
col |l ections thereof, to interact wt

CoBRipXRSY dayesirasg "meﬁathpagthat@re@nﬁncmtnyrmamauengugbmf

. _suﬂ%l’%lf&'ﬂ&%@vﬁéﬁ% %@%Jnh&érﬁg%ﬁhgqsf Mﬁt&}n o,qur}r}tcogﬁ m%cgé to

pragaivsdpubet thetctmnpﬂadeblelogﬁiEﬂiﬁh.ﬂuE& SHEET (RULE 91)
sol ABFiGRC)BUGE PBhDe ifiiecpd by eormormpelbrtdy, and

AU 08 oBHR! BN R BRI R i
nOtIh'@&‘@@?ect ivity function is selected from

The Y function, discussed below is employed for electronic (e.g.,
mesomeric, inductive) and/or steric effects to modulate the reactivity of X and
the stability of the resulting X—biomolecuié linkage. In these embodiments,
biomolecule mixtures, including, but not limited to, protein mixtures, can react
and be analyzed due to the modulation by Y, which changes the electronic or
steric properties of X and, therefore, increases the selecllv:t\r of the reaction
of X with the biomolecule.

In ceriain embodiments, X is an active ester, such as C(=0)OPhpNOg,
C(=0)OCsFs or C(=0)O(Nsuccinimidyl), an active halo moiety, such as an o~




5 pharmaceutical drugs or drug fragnments set forth
bel ow, where attachnment of exenplary pharnaceuti cal
drugs to a cent core is shown below. In her

odinents, the selectivity function is a ug, drug
fp‘gvé?@'ﬂfm(’*?f ug netabolite, or a drug syntheti cPCT/USI004/001037
i nternmedi ate. The pharnmaceutical drugs or drug
fragnents can be attached to the 10 central core Z,
in different orientations via different points of
attachnment, thereby nodul ati ng-8he selectivity of the
capture corrpound The attachnment of a drug/drug
fr agrﬁﬁﬁ@ eiheronéncehtlp aarbemd goarp, echeid, ibed noUimityd to, OCHs!,

th th skill th
At G O BRI oW kb e Ve RRCE Aeo aeid side
vari mhm:rp@;hmlﬁi' fuhotida® ce@itd, 2l i‘F 9k %1%:|hﬁd5‘ or -f‘\%é erl% metal

bel ow. rf anot her enbodi ment, the capture orrp'o
pr oviWEP Fedglnding S@M}éfemﬁfﬂbme cometscet ifer sﬁtemmorlmmmonlnm)
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T e loR(d dhitioGaltht - (R FRh e rdShindl b a0emis At to
al so achvnsitgnofenayaesi nctudifg el nenlimasd ﬁﬁﬁﬂaﬁ%’ﬂon state analogs;

el se rei.n 0 enbodj nment's,

capt %ﬁg(g%ﬁ%’o%ﬂd5’931”§{:)p'r8%?rﬂ?&r}43'@ds€ﬁﬁ“ﬁﬁg &‘nil@@ﬂS,cﬁuchm a phags
et | mespie ruyenpBaL Sibtind gy SRR RIRAR! Tent s L he
capture corrpounds that contain dru fragrrent

drug net abibferain embedisaenis X6 i ac N-wdroxykuoshinias ester, or is
contain an amno acid core. In one enbodi nent, the
am no acid core\my be an anmno 25 @cid that does not
have _a fu(51c:t|o 5

of a r‘d\F i
but ar not Iym
‘phenyl &l ani ne and

captur & conpo
selectivity f
and carboxxy groups of the amno actid. 30 In another
embodpnent, the amno acid core may be an amng acid

t hat ssesses a functionakity on the side chakp for FHs
attach o third RECT SHEET (RULE 91 CHs
| SA/ EB/ WD 2004/ g6 2 PCT/ U32004Y 001037 1 fuyhcti ox.
Such am no aci df cores include are notyH+dted t ogHs
serine, threoni e i ne, and cysteine. In

t hese embodi ments? the eapture conpound contains a

reactivity functlon a sorting function and a
sel ectivity

10 i /H\N/\/\

In another embodiment, X is a photoactivafable group. Inthese
embodiment, the capture compound contains a selectl\nty function and is
allowed o interact with a biomolecutar mixture until, for example, equilibrium

15 isreached. The X groun is then activated by expasurs io the appropriate
wavelength of light, whereby the X group then reacts with a sun"'ace group of
the biomolecule to capture it. In one embodiment, the photoéctivatab!e group

is an arylazide, such as a phenylazide, Following exposure to light, the
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function, which are attached to the am no, carboxy and
side chain functional 5 groups of the amno acid. In
one enbodi ment, the core is tyrosine and the capture
conpounds have the fornula: Drug-(CH2)n" O NH Sorting
function COQ2Reactivity Function where "drug” refers
to a drug, drug fragnent, drug netabolite or prodrug.
10 I n one enbodi nent, the drug is LIPITOR(r)
(atorvastatin cal cium and -#8he capture conpounds have
the formulae: -92- FPh OHOHO \/\~l HM (y' (CH)n

BsBEing mtyefiemdt feact Withi-b.gRlihé side cRBRRFagrokinktiy c&hﬂiré‘%ﬂm

Sorting function
%’ﬂe aéﬁ%{’ﬂfﬂeﬁﬁ'%ﬁm @E}%Pi’*@ﬁcigwﬂtﬂhlﬁ aroup !Na(c%may:m 0
bdupSantih Bg ZtrNedreateth@laGigReact i vity function CO2H

In other embodimant, the feac'ti\fi’cv functionality X, is linked o the
ceniral core Z, via a spacer S, A spacer can be any group that provides for
gpacing, typically without aliering desired functional properties of the capiure
compaunds and for capture compouncz/blomolecule compiexes. The reactive
functionality X linked with the spacer can be extended from the ceniral core Z,
to reach to the active sites on the surface of the biomolecule, such as
proteins. Those of skill in the art in the light of the disclosure herein, can
readlly select suitable spacers.

In certain embodiments, S is selected from (CHa):, (CH20),
(CH2CH20),(NH(CH2)C(=0))s, (O(CH)C(=0))s, «((CHz2)1-C(O)NH-(CHa)2)s~
and-(C(O)INH-(CHz))s-, where r, 11, 12 and s are each independently and
integer from 1 to 10.

3. Selectivity Functions "Y"

The selectivity functions ("Y") serves to medulate the réactivity function
by reducing the number of groups to which the reactivity functions bind, such

as by steric hindrance and other interactions. Itis a group that modifies the

steric and/or electronic (e.g., mesomeric, inductive effects) properties as well
as the resultlng affinities of the capture compound. Selectivity functions

include any functionat groups that increase the selectivity of the reactivity

group so that it binds to fewer different biomolecules than in the absence of
the selectivity function or binds with greater affinity to biomolecules than in its
absence. In the capture compounds provided hereih, Y is allowed to be
extensively varied depending on the goal to be achieved regarding steric
hindrance and electronic factors as they relate to mbdulating the reactivity of
the cleavable bond L, if present, and the reactive functionality X. For
example, a reactivity function X can be selected to bind (o amine groups on
protzing; the selactivity function can be salected to ensura that only groups

exposed on the surface can be accessed. The sele'ctivity function is such

RECTIFIED SHEET (RULE 91) ISA/EP



HO HON\ _ HNO-(CH2)n"O NH Sorting function Ph I

C2Reactivityfunction F O (CH2)n-0 NH Sorting

function HQZC Reactivity function HO N/ H

NNO Ph F 1In other enbodinents, the drug i

CEMEBRI(P477 cel ecoxi b) and the capture conmpou®§d/us2004/001037
have the fornul ae: WD 2004/ 064972 PCT/ US2004/ 001037

-93- OH\ S\ O--- (CH)n'p Ilz~ NH Sorting function

F / G2Reactivity function FFFF F 1\ Np Sorting
function O (CH On. NH CO2Reactivity function O=S O

NH2 F F ~89-
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that the compounds bind to or react with (via the reactivity function) fewer
differant biornolecules whean it is pari of ihe moleculs than when it is absent
and/or the compounds bind with greaier specificity and higher affinity The:
seleciivity function can ba attached direcily io a compound or can be atiached
via a linker, such as CH2C0z or CH2-Q-(CH2)n-0, where n is an integer from 1
to 12, or 110 6, or 2 to 4. See, e.g., Figurs 17 and Figure 21 and the '
discussion below for exemplary selectivity functions. In cerfain embodimenis,
the linksr is chosen such that the seleciivity function ¢an reach the binding
pocket of a target or non-target protein. In another embodiment, the
selectivity function is a chiral group, which allows for stereoselactive capture
of biomoiecules. ‘ .

In certain embodimenté, egachYis independentiy a group that modifies
the affinity properties and/or steric and/or electronic (e.g., mesomeric,

inductive effects) properties of the resulting capture compound. For example,

Y, in certain embodiments, is selected from ATP analogs and inhibitors;
peptides and peptide analogs; polyethylenegiycol (PEG); activated. esters of

‘amino acids, isolated or within a peptide; cytochrome C; and hydrophobic

trityl groups.
In another embodiment, Y is a small molecule moiety, a naturat

product, a protein agonist or antagonist, a peptide or an antibody (see, e.g.,

Figure 17). In another embodiment, Y is a hydrophilic compound or protein

(e.g., PEG or trityl ether), a hydrophobic compound or protein (e.g., polar
aromatics, lipids, glycolipids, phosphotriesters, oligosaccharides), a positive
or negatively charged group, a small molecule, a pharmaceutical compound
or a biomolecule that creates defined secondary or tertiary structures.

in certain embodiments, Y is an enzyme inhibitor, an eniyme agonist

or antagenist, a pharmaceutical drug or drug fragment, a prodrug or drug

meiabolite that modiiies the selectivity of the capture compounds or

collections thereof, 1o inisract with the biomolecules or mixtures thereof,
including, bui not limiizd to specific rsceptors, to forrm covaleni or non-

covalent bonds with high affinity. In one embodiment, the capture

. RECTIFIED SHEET (RULE 91) ISA/JEP
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F p Sorting function N O--(CH2)n \ NH CS
~QC02Reactivity function ,(YHZNOCF, N HOF NHN " S
, -N OHHNH! NO~OO0 HON~HNONHZ OH HN
OO0 NH/t~ HNHN N~w SNHHH IFFHHH'N1
HHNHz SOO "OHN/ v/ 0Ok zf (" HN/"J r N-O
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compounds/ collections thereof have.a selectivity function, which is a cox-2
inhibitor, and a mixiure of biomolecules containg cox recapiors among ather
biomoleculzs.,

_ ' In ceriain embodiments the salectivity funciion is selecied from
pharrnaceutical drugs or drug fragments set forth below, where atiachment of
exemplary pharmaceutical drugs to a ceniral core is shown below. In other
embodiments, the seleclivity function is a drug, drug fragment, drug
metabolite, or a drug synthetic intermediate.

The pharmaceutical drugs or drug fragments can be attached to the
central core Z, in different orientations via different points of attachment,
thereby modulating the selectivity of the capture compound. The attachment
of a drug/drug fragment to the central core can be carried out by methods
known to a person with skill in the art. Attachment of some exemplary
pharmaceutical drugs at yan'ous points, to the central core Z is set forth
below.

in another embodiment, the capture compounds provided herein
include those where the selectivity function is a drug, drug fragment, drug
metabolite or a prodrug. In these embodiments, the capture compounds also
contain a reactivity function, as defined elsewhere herein. In further
embodiments, the capture compounds also contain a sorting function, as
defined elsewhere herein.

In certain embodiments, the capiure compounds that contain drug,
drug fragment, drug metabolite or prodrug selectivity functions contain an
amino acid core. In one embodiment, the amino acid core may be an amino
acid that does not have a functionality on the side chain for attachment of a
third function. Such amino acid cores includé, but are not limited 1o, glycine,

7 -alanine, phenylalanine and leucine. In these embodiments, the capture
compound containg a reactivity function and a selectivity funciion, which are
attached to the amine and carboxy groups of the amino acid.

In anoiher embodiment, the amino acid core may be an amino acid
that possesses a functionality on the side chain for attachment of a third

RECTIFIED SHEET (RULE 91) ISA/EP
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S~N H- N HHNHG OO0OON- HHNNI OO
NH2 OO H HNaJ' SNaO N2 HHNHHH~)
H\02 00O '(pHN- ()) NPl O( ,Ogg-N HNpH

ﬁ@ @(I}l I n anot her enbodi nent, the d ug,

Ko (rofeCOX| b) and the capture con‘pouﬁﬁyU 104/001037

have t he formJI ae: WD 2004/ 063972 PCT/ US2004/ 001037
-95- O(CH2)n'"0 Sorting function \ NH CO9Reactivity
function Ph" H)n"O0O 1 \ NHSorting function /(C O
GZReactivity function O P4-0 -

(@

O
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function. Such amino acid cores include, but are not limited 1o, serine,
threonine, lysine, fyrosine and cysteine. In these embodiments, the capture
cornpound containg & reactivity function, a sorting function and a selectivity

function, which are attached to the aming, carboxy and side chain funclional

(47

groups of the amine acid.

In one embodiment, the core is tyrosine and the capture compounds
have the formula:

- Sorti i
Drug—(CHo)n Oml, orting function
COzReactivity Function

where “drug" refers to a drug, drtig fragmeht drug metabolite or prodrug.
10 In one embodiment, the drug is LIPITOR® (atorvastatm calcium) and
the capture compounds have the formulae:



O OpS/ / \ /(CH)n_ONH Sorting function O
CO2Reactivity function OO0 Q/ \ (CH2)n-0 Sorting
function S O NH 0 O CO2Reactivity function O QO
i---O-~ (CH2)n" 0 NH Sorting function CQC02Reactlvity
function O1 Ph O In another enbodinent, the drug is
BAYCOL(r) (cerivastatin so%urr) and the capture
compounds have the formula:™-96- F OHOHo \ \/

O (CHZ)n -0Or\ NH Sorting function F ~ ~ GQZReactivity
funtion ~Hoocal |a",ZC02Reactivity function COZH F
"' NO - )Nn-O\ NH Sorting function OH.)~

7 tycmmctlon CO2H

AL
) ” O/ (L:H.z)n

Sorting function

\@)\COZReactlwty funtlon

(CHz ’0©\/L ,Sorting function
CO,Reaclivity function

COH
P“‘?\/@
(@) . .
\_(CHZ)“,O\CL/'\ ,Sorting function
COzReactivity function
CO.H

. | OO*(CHz)ﬂ’O \@\/‘\ JSorting function
' CO,Reactivity function

H,Sorting function

O—(CHan 0
HOLC
_hx CO Reactivity function

In other embodiments, the drug is CELEBREX® (celecoxib) and the
capture compounds have the formulae:




0-(CH2)n-0 NH Sorting function COZReactivity function
AFOH HOOC OH 0-(CH2)n"' 0 \ NH Sorting function N, O

O—|/ COZReactiv'function HOOCH / ° F HO
[() n-0 \ NH Sorting function MeO PI
Coﬁ’ﬁé%{'@f’f"if ty functl on WD 2004/ 064972 PCT/US2004/001037

PCT/ US2004/ 001037 -97 I n anot her enbodi nent, the drug
is nmethotrexate and the capture conpounds have the
formulae: N NH H2N- (" N NH2 N CH3 H2N(' N N3/ N
Wi "M~ gHO-NH-CH3 OT%H ~=P3AQ't~)\ O f~Ji NH
Op HHO N3 HOOsJP NH H~ HNQO-~N H NH NH

~Sorting function

P (CHo)n’o
GOy
! -

—N

Fe CQzReactivity function
& F
FF
PN | Sorting funtion
Ney, O———(CHz)n‘om’
’ CO,Reactivity function
0:31-::0
NH»
F
. F )
F
N‘__ Iy -
I\rj p 0—~(CH2)n’O NH,Sortang function
O\\ /©/ COzReactivity function
HEN, \\O ‘ ] .
oy
H \ o CFy




VHOH NHBH<HNOOH NNHI I ¢ N3H)F- NHH
_OHHGNNN~J ~-NOf HO6 ON? NH2 H OO Hy~( ~\
N3 HN)YNNNO HOHNH O\/~NN H In other
embodi ments, Y is a group that is a conmponent of a 5
| um nescent, including fluorescent, phosphorescent,
chem | um nescent and Dbi ol yy nescent system or is a
group that can be detected in a colorinetric assay'

in certain enbodi Y is a nonoval ent group
sql ected from sﬁmcpr branched chain al kyI
hed

ght or ain al kenyl, straight o
Oﬁn alk nyl , cycloalkyl cloalken;Lk {:}
clicl oal Ky erocyclyl sst r hed
chain het glkyl stw or haln U
het erocyc Chﬁk nyl , stralgbt branched
het er ocycl kynyl, aryl, stralght or ched chain

aryl al kyl, straight or branched chain a Ialkenyl

strgjght or branched chain arylal kynyl, heteroaryl

- stm t or branghed chain Qarylalkwm, S ralgh‘gNH

o™ d,ch het er oaryl & ‘EQM/7?%H 188
braﬁched oh [ eroarylalkyn I, habto o%ff '
branched chai ng ,  pseudohal o, '
nitro, OR 0, C(OR60 60 §s8-HC(O
S( O gRoo S( OHs ©) gNR6OR' NR60C( O 2
NRG6OC( O) NR6OR"g, R6 Si R60OR61R62 P(R60) 2,
P(O (R6) 2, P(ORoo0)2, 0~®2((P60) 2, P(O(ORso0)(P61) and
P(O HR60R6l where g is an integer from0O to 2; 5 each
R60, InRebtberdembadiment ﬁUeﬂw@WﬂQXﬁ@dr@@ﬁmb)ﬁﬁcﬁﬂh@ht

captur% comgoﬁjnds have the formulae:




chain al kyl, straight or branched chain al kenyl,

strai ght or branched chain al kynyl, aryl, straight or
branched chain | kyl, straight or branch chain
ara ¥ tralght or branched chain aral yl,

het %@ 91 2strai ght or branched chain heteroaP@Ttl'd;,‘?ﬂt004/001037
strai ght or branched chain heteroaral kenyl, 10

strai ght or branched chain heteroaraIkynyI,

het er ocycl yl, straight or branched chain
heterocyclylalkyl straight or H¥anched chain

het erocycl yl al stralght or branched chain
heteorcycIyIaI‘ﬁqg F coIorlammwgﬂmdhﬁj
phosphor escent oups are \u e of skill in
the art (see, je.gj, U S Patent

et at 15 “Bi ot echnolL Appl BIOCh éﬁﬁm”bﬁggb“
2):99- 1083 g ttanmpal amet at (1997) Curr. Opin. Chem
Bi ol . 1(3)/384*91 Lakowi cz, J. R, Principles of

Fl uor escerite Spectroscopy, hberork: Pl enum Press
(1983); Herman, B., Resonance Energy Transfer

M croscopy, in: Fluorescence M croscopy of Living
Cell's im#8ulture, Part B, Methods in Cell Biology,

vol . , Taylor, D. 20 L & Wang, Y San

Di ego: Ac i c_Press (@oge)< 2§P§"n9f‘tﬂ°t’% N.
J., Moder n[Mol gty PhotocheH£::LX%lQEnlo Par k:
Benj ami n/ 0 Publ i shi ng , MNTCOLRRZR )ty fufiflion

296- 361 apd/the Ml ecul ar Probes Catalog (1997), OR
USA) . FIu-r-icent moi eties include, but are not
limted to, I- and 2-am nonaphthal ene,

p, p' -di am nostil benes, pyrenes, quaternary 25

phena Brldlne sal ts, 9-am noacri di nes,

p,p - be phenone I mn S, anthragﬁgﬁfwndbn

gcya (il R, ol in,
nzoxXazol e, bIS p-mxaziol yl benzene,
1, 2- benzop zin, retinol, bis-3- am n&PgReagtivity twretion

salts, hel enin, tetracycline, st erophenol ,
benzi m dazolyl p enyIantne, 2- 0x0- 3-chronen, indol e,
xant hen, 7 30 hydroxycounmarin, phenoxazi ne,
callcylate strophant hi di n, porphyrins,

peryl ene,

triaryl m nd flavin. 5Fl uorescengg s that
have\gf gliltig oo 9T gm0 72 NPT (D 004%01037
-99 fo ‘K¥ g to a conpoundipreyi ded herein, or that

can e modi | 0 incorporaté such FQeReackHfAfunetions
i nclude, e.yq dansyl chloride; fluoresceins such as
-"6- dlhydroxy 9- phenyl xant hhydr ol ;
rhodar ni feigsoTPosyanat e; INI p

hen
1- ami no- 8- 3P f onat oftdfht Ra %‘g”“‘;ﬁf”ré““am no-6 5
sul f onat qpAapht hal ene;
4- acefami’dg-4-i sot hi ocyanat 0-stT| b@ﬁel?\e:a,cmhtymnsttdnf oni c

In another embodiment, the drug is BAYCOL® (cerivastatin sodium)
and the capture compounds have the formula:




aci d; pyrene-3-sul fonic acid;

2-t ol ui di nonapht hal ene-6-sul fonate; N-phenyl -

nmet hyl - 2- am noapht hal ene- 6- sul f onat e; ethldlum

brom de; stebrine;

aurom ne-0, 2- (o' -anthroyl )pal mtate; dansyl

phosphati dyl et hanol am ne; RgN - di oct adecyl

oxacar bocyani ne: N, N -di hexyl oxacarbocyani ne;

merpcyani ne, 4- 10 (3" pyrenyl)stearate,;

d- 3~am nodesoxy-equil enin; 12-(9 -anthroyl)stearate
I g nt hr acene; 9-vi nyl ant hracene;

;ené@h Phenyl ene) bi sbenzoxazol e;

S hy aennenyl oxazol_yl))benzene; 6-

lretlhyl am no- 1, 2%benzo zinHS%&%} % ,

o|s¥3'-an1nopyr|d|n|un) ecandi yl dii odi de;

sul f onapht hyl hydrazone of i Bty funtion

\racycline; 15

et hyl am no4- net hyl - 2- oxo- 3- chr omenyl ) mal ei m de

2- benzi m dazol yl) - phenyl ) mal ei m de;

oranthyl)nale|n1de bi s(honmovanillic acid);

hl oro-7-nitro-2, 1, 3- benzooxadi azol e;

40; (C@@o@gﬁ;ﬁ\fl?sgmﬁéﬁﬁﬁl and
vl -@(2H) - f ur Many fl uorescent tags
ifal Iy avail abl e T r difSecimiotieni cal 20
conmpany ( Sai ncokwui s, Md.), Mol ecul ar Probes, R&D

systenms (M nneapolls M nn.), Pharmacia LKB

| ogy. (Piscataway, N J.), CLONTECH

ies, Inc. (Palo Alto, Calif.), Chem Genes
Aldrich Chem cal Conpany (M| waukee, Ws.),
Inc., GBCO BRL Life Technol ogies,

E} 2)@ FI ukasﬁln@mcﬁca Bi ochem ka

a Buchs, Switzerland),.
and Applied osystems cogﬂesc‘yfwtyﬁ%hdnf ) as el |
as other co ? sources knomn to one of skill in
the art. Chem IUum nescent gr oups |ntended for use

herein incltde any conponents of 31t generating
systenms t Ra{ ar goedtiadny y aud é@@ nefake 30 and
require p) oxi de ani on nd/ or hydrogen peroxide
(H202) Y (sg€\ e. g., Misiani et al®LRGg@y fipfist o! .

Hi st opa @ ):243-8). Lightgenerating -100-

syste i k¢, but are not limted to, [umnol,

Hobgol lomi , perbxyoxal ate- fluorophore, acridinium
ester, | ucigeniyn, (gﬂﬂﬁp%ﬂm oxalamegmﬁﬁﬁrs acri dan
herein, i sters |ncqa; ng}é 0-i ndoxyl esters,
napht hal en /dQ ivatives, swu COzReactivity function
WAt hal ene- | 2-dicarbonic aci d
cypridi na Iu0|ferin anal ogs, i ncluding
t ho; yphenyl ] -3, 7-

, 2- a]pyrazin 3-one,
2net hyl - 6- phenyl-s dlhyr0|n1dazo[1 2-

~Sorting function
NH

CO-Reactivity function




~aequorin). Many luciferases and 25 substrate

nat ural | y-occurring

6] pyrazin 3-one and 2-net hyl -6-[p-[2-[sodi um

3- car boxyl at o- 4- ( 6- hydr ox~t - 3-

xant henon- g-yl | {ggenyl t hi our eyl ene] e. t hyl en'y] phenyl ]
dazo[ 1, 2- a] pyrazi n-3-one. In other

ng“ood?}rrie}%{"g]}ﬂ he 10 chemi | uni nescent moieties | hEENGEGH001037

for use herein include, but are not |imted to,

| um nol, isolumnol, N-(4-am nobutyl)-N-ethyl

i sol um nol (ABET), N- (4-am nobut_)/l ) - N- et hyl

i sol unminol (ABM ), which have tH&fol | ow ng

structures, and artlg )ate in the foll ow ng reactions:
R0 RO AP ggothey j, the drupHROMPGIrexate andNpe sapture

i ghtcorhbb&?idslﬁa\% @,evpg um nol is represented, when
R is NH2 and ;ﬁé@ﬁ%mnol when R is Hand RL

is NH2; for ABET

(B[N (4- i nobut ) - r\ﬁ@ﬁ@r i noj - 2, 3-

di hyr opht hal azi ne- 1- 4- di one) em, Ris Hand R | 8
C2H5- N- CH2)4NH2 d 20 forA %ﬁ
( 2 . ﬁ) N-n% no] 2, 3-di hyr opht hal N-CH;Z

nd RL is
_ um n sce o groups for use gergyn
i nclude luciferas *H iferi nHocoup ~gl Ncl lrlidl

firefly [Photinu$ yralis] lucifes
system (i.e., the purlfledjellyfls phot%p

been studi ed and wel |l -characterized and are _
commercially available (e.g., firefly luciferdde is

avai l able from Sigma, St. Louis, MO, and Boehri nger o
Mannhei m Bi ocheni cal s, | ndi anapokis, | N, reconbi nant mo

~ produced WO 2004/ 064972 PR/ U /001037 -101 O OH

firefly I u0| ferase and ot hg
gene or f use withihis Jpio [ )

Proriie par ati MadNson, W Z"f@e aequorin ‘—<= N
phoi opr ot eifMu L mom | ell-'?f@ﬁ and |uciferase R
from Reni Fl ae are rcially avail abI e from Seal“q teH

Sci ences, Bogart, el ent er azi ne,

bstrate for the e H
is avail able from Ml ecul ar Probes, Eugene
O her biolum nescent systens include crust acean

.as. Cyrpidina (Vargula), systens; insect

bi ol um negegpce embodiments, Y is a group that is a component ofa
5 luminescent, including fluorescent, phosphorescent, chemiluminescent and

bioluminescent system, or is a group that can be detected in a colorimetric
assay; in certain embodiments, Y is a monovalent group selected from
straight or branched chain alkyl, straight or branched chain alkenyl, straight or
branched chain alkynyt, cycloalkyl, cycloalkenyl, cycloalkynyl, heterocyciyl,

10  straight or branched chain heterocyclylalkyl, straight or branched chain
heterocyclylalkenyl, straight or branched chain heter'ocyclylalkynyl, aryl,
siraight or branched chain arylalkyl, straight or branched chain arvlalkenyl,
straight or branched chain arylalkynyl, heteroaryl, straight or branched chain
heteroarylalkyl, straight or branched chain heteroarytalkenyl,_ straight or

15 branched chain heteroarylalkynyl, halo, straight or branched chain haloalkyl,
pseudohalo, azido, cyano, nitro, OR®, NR¥R®', COOR®, C(O)R®,
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generating systens including fireflies, click beetles,
and other insect systens; bacterial systens;

di nof | agel | at e bi ol um nescence generating systens; 10
systens from nol l usks, such as Latia and Phol as;
earthwornms and ot her annelids; gl ow wornms; mari ne

pol ycheat e morn1systens; Sqout h Anerican railway
beetle; fish (i.e., those 8und i n speci es of

S R e S A o o

& 61 0
i\!Elaue/ %%ﬂﬁemNﬁgqéﬁ(s?éﬁol ﬁﬁﬁdg@@ Fﬁlﬁone %ﬁ )tzopgoﬁao)z’

PHAY O )af E‘@N(@Eg?fﬁ)p@rﬁt E6NRT ﬁbl ,gufere qds anhmegét from 0
%orenm el la, and Chaul i odus); and fl uorescent
'oteins, including green (i.e., GFPs, including

thOSéatf;H AR, R anidereid |ﬁaﬂ%rﬂénlil95h?6%g%h siffghiatbranched

blue (i.e., BFPs, including those rom bri®o
chaig @ffed.i strajghi oy @r&r&ﬂwéwf@m alkeoyloslaigt enbrenched chain

ARVRTEA0N S ot ot BFERAEN B CHENDT el HE bsEd chafhy
alﬁlllmm@rmmmpbcamed lﬂ:hafreai@ﬂ@)wyl #itbroaryl, straight or

R O bR R ol ALY el SelL iy pnctigns
stfﬁéﬁipér%rﬁnéh@r!‘cﬁ‘a‘in P@Fél‘béfé I ‘He?f‘rocgéf@ e&hﬁéﬁt cgrstﬁ'ﬁnched

I gan trins;
chmz %lﬁeFQQmYla&vlestralghmltbranched chain; he2érocyclylalkenyl or

B St RBNET AR e S oI 1) on st ate anal ogs:

s peCFafubeesx.a,@at icBRFINIAE aRH MhobPhcRBBMRTYLSs S KRFATto

i ncl udi ng ue peptides; lectins (e.g.,. nannose -type,
%@9 0285 iee®, Un$ ratent do. 6125%;3'35 Sapan et al.

SSOT AR el BEeT SBIP AR GRTRRYT o
(1867) @ury Qpin.o0BEMIBRNIY3): &agmﬁamﬂcz SR upﬁndales&ﬁd
the follo tabl e of peptide |igands: RECTIFIED

Flyppgseen VS“@B%E?SQC@N Mew. York: PlsumpPaess (J888); dtermagafds

R By T TRy, B F R RO RN SR of e

LiA'kﬂlge@eltminLudtUre; mm@mﬁmmgyzvomw@d;mr D.

L ]Aﬁb@& {é%',? %emlc rlelsgt(?géﬁt 41_9[5(43; Turro, N.

J., Modern Molecular Photochemistry, Mento Park: Benjamin/Cummings

Publishing Col, inc. {1978), pp. 296-361 and the Molecular Probes Catalog
(1997}, OR, USA). Fluorescent moieties include, but rare not limited to, 1- and
2-aminonaphthalene, p,p’-diaminostilbenes, pyrenes, quaternary
phenanthridine salts, 9-aminoacridines, p,p'-diaminobenzophenone imines,
anthracenes, oxacérbocyanine, meracyanine, 3-aminoequilenin, perylene,
bis—benzoxazoie, bis-p-oxazolyl benzene, 1,2-benzophenazin, retinol, bis-3-
aminopyridinium salts, hellebrigenin, tetracycline, sterophenol,
benzimidazolylphenylamine, 2-0xo-3-chromen, indole, xanthen, 7-
hydroxycoumarin, phenoxazine, calicylate, strophanthidin, porphyrins,

triaryimethanes and flavin. Fluorescent compounds that have functionalities



‘ ' - 1 Peptide
al pha MSH WeKPV(ac) S\' SMEHFR 4 al pha- Bag Ce
APEERFYSE 5 al pha- Neo- endor phi n YGGFLRKYPK 6
Alytesin EXGRLOWIMAV GHLM NH2 7 Anylin KCRRTCATN

o MNFGAI LSST 8 NVGSNTY Angi ot ensi n-1 US2004/001037
Whﬁgﬁmggw Angi ot ensi n-2 DRVYI HPF 10 Angi ot BFEVR2YY

RVYI HPF 11  Apelin-13 NRPRLSHLGPMPF 12 Astressin

* FHLLREVLE* | ARAEQLAQEAHKNRL* 1 El | 13 Atri al
Natriuretic Peptide SLRRSSCFGG RVDRI GAQSG LGCNSFRY 14
Aut ocantide 2 KKALRRQETV DAL 15 -9BAML2 YGGFMRRVGR PE

Be ¢ a%@f Bg?fy: 3.8 cem%uygw&ﬁg%gmggf (13(81 to
Al | KNAXfKErak8 suh W&oh@ﬁ&%ﬁ%@%@t Wnde Kflfﬂcnresc\sems
bet a- Neo endor phi n YGG-LRKY
DAEFRIME8GPES, i cepxFf-atie a g DHEBRNO A GrhiMERi AT anate; M-
o PR BB A e S 26
e 2m&bﬁﬁ@ﬁéﬁhiﬁﬁi@n@%é%%ﬁ%ﬂgwﬁﬁéﬁngh%r -2 2-disulfoni
peptl de 5 %ﬂ Eu‘g'%gélélg pepluicimnapBihaieh e<RuksAaRBN-phenyi-iN-
Caer lﬁlﬁéihﬂ EW@%@@%%O%%@, ethidium bromide; stebrine; '
auromine-0,2-(9-anthroyl)palmitate; dansyl phOSphalldylethanolamme N, N
dioctadecyl oxacarbocyanine: N ;N'-dihexyl oxacarbocyanine; merocyanine, 4~ -
10 (3 pyrenyl)stearate; d- 3—ammodesoxy—equ1lenm 12—(9'—anthroyl)stearate 2-
"methylanthracene 9-vmylanthracene 2,2'(vinylene-p-
phenylene)blsbenzoxazoie, p-bis(2- (4 methyl-5-phenyl-oxazo!yi))benze,he; 6-
dimethyianiino-’[ ,2-benzophenazin; retinol.' bis(3™-aminopyridinium) 1,10-
decandiy! diiodide; sulfonaphthylhydrazone of hellibrienin; chiorotetracycline;
15 N-(7-dimethylamino4- -methyl-2-oxo-3- chromenyl)malenmlde N-(p-(2-
benz;mldazoly!) -phenymaleimide; N- ~(4-fluoranthyl)maleimide;
bis(homovanillic acid); resazarin; 4-chloro-7-nitro-2,1,3-benzooxadiazole;
merocyanlne 540; resorufin; rose bengal; and 2,4-diphenyl-3(2H)-furanone.
Many fluorescent tags are commercially available from SIGMA chemical
20 company (Saint Louis, Mo.), Molecular Probes, R&D systems (Minneapolis,
Minn.), Pharmacia LKB Biotechnology. (Piscataway, N.J.), CLONTECH
Laboratories, inc. (Palo Alfo, Calif.), Chem Genes Corp., Aldrich Chemical
Company (Milwaukee, Wis.), Glen Research, inc., GIBCO BRL Life
Technologies, Inc. (Gaithersberg, Md.), Fluka Chemica-Biochemika Analytika
25 (Fluka Chemie AG, Buchs, Switzerland), and Applied Biosystems (Foster
| City, Calif.) as well as other commercial sources known to one of skill in the
art.
Chemiluminescent groups intended for use herein include any
'components of light generating systems that are catalyzed by a peroxidase
30 and require superoxide anion (Q) (and/or hydrogen peroxide (H202))(see,
e.g., Musiani ef al. (1998) Histol, Histopathol. 13(1):243-8). Lightgenerating
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Cal ci neurin Al P | TSFEEAKG. DRI NERMPPR RDAMP 30
_Calcitonin CGNLSTCMLG TYTQDFNKFH 31 TFPQTAI GVG AP
Cal pain Inhibitor ("42") DPMSSTYI EE LGKREVTI PP
K1' RELLA 32 CAP-37 NQGRHFCGEA ElI HARFVMIA ASCFN 33
Cardiodilatin * NPMYNAVSNA DLMDFKNLLD 34 HLEEKMPLED
CD36pept i deP (139- 155) CNLAVAAASH | YONQFVQ 35
Cecropi n B KWKVFKKI EK MGRRI%NG vV KAGPAI AVLG 36 EAKAL
rebel]in AKVAFGA \] RSTNH 37 CCGRP-1 ACDTATCVTH
SyHEE Pk BT PGPS ukisn, SORmIROAOIATOHTbEc-
flug RRGHU @S @(@% L1 NRRE DL
FL@E'GGL 20 Corti st_é{NiFGX(‘EJ ARBRPERE AETdan,
e TIRSSK aeteyrs irdiitding VB-iddoxyDekens inaphtHNR]s derivatives,
Stéﬁ\ég?l ‘_PACIp ™ GERRYGTC’qt Y LWAFCC 43 Def ensi n HNP2
| AR R RIS evhEeticarhonipacichlygreside and
c mgmi@ﬁwm' . Thatps- J Lp=A
%‘INIS(ITGG_FL_RRI RP KLKWDNY 46 r?odr“amyﬁ‘? M&%&’@/\W“M
ditpyreigidanall 2> FSKpAR-BoveREh e/ cpiekanyb 8 [Ty foi MRME o fi02-
snERdqmer phi n- 2 SYPEE 50 ot hel i n- 1 CSCSSLIVDKE n
IR0 200 2l e by S-eailipcliy Deptrudarr- gy droxy-3-
Xaftbendnid-d] ridh SoFly| SPHEGD A | W KNGG
e P ETROR XU
dihyroimidazo{T,2-o]pyrazin-3-one. In other embodiments, the
chemiluminescent moieties intended for use herein include, but are not
limited to, luminol, isoluminol, N-(4-aminobutyl)-N-ethyl isoluminol (ABEI), N-
(4-aminobutyl)-N-methyl isolumino! (ABMI), which have the following
structures and participate in the following reactions:

R 0 R O
Rl R!
7 TH Oz (H20;) o
o~ +  Np 4+ i
: NH PEROXIDASE : o
. ‘ o
) O (e}

where luminol is represented, when R. is NHz and R’ is H; isoluminol, when R
is H and R is NHz; for ABE! ((6-IN~(4-aminobutyl)-N-ethylamino]-2,3-
dihyrophthalazine-1-4-dione), when Ris H and R' is CaHs-N-(CHz)sNHz; and
for ABMI ((6-[N-(4—aminobﬂtyl)-N-methylamino]—2,3~d ihyrophthalazine-1 —4~
dione), when Ris H and R' is CHa-N-(CHz)sNHz.

Bioluminescent groups for use herein include luciferase/luciferin

- couples, including firefly [Photinus pyralis] Iuciferase,r the Aequorin system

(i.e., the purified jellyfish photoprotein, aequorin). Many luciferases and
subsirates have been studied and well-characterized and are commercially

available (e.g., firefly luciferase is available from Sigma, St. Louis, MO, and

| Boehringer Mannheim Biochemicals,Indianapolis, IN; recombinantly produced



Fi bri nopepti de AADSGEGDFLA EGGEGVR 53 Fi bri nopepti de
BQGVNDNEEGF FSAR 54 Fi bronectin CSI ElILDVPST 55 FMRF

FVRF 56 Gal ani WPBWLNSAGYL LGPHAVGNHR 57 @PSDKNGLTS
GaWan00-HE+BATLNSAGYL LGPQQFFGLM NH2) 58 gamra- Bagus2064/001037
Cel | Peptide RLRFD 59 Gastrin EGPW.EEEEE AYGWDF 60
Gastrin Rel easi ng VPLPAGGGTV LTKMYPRGNH WAVGHLM 61

CGhrel i n GSSFLSPEHQ RVQQRKESKK PPAKLQPR 62 G P

YAEGTFI SDY SI AVDKI HQQ DFVNW.LAQK 63 GKKNDWKHNI TQ

G ucagon HSDGTFTSDY SKYLDSRRAQ DEVDW.MNT 64 Grb-7 SH2
domai n-1 RRFA C DPDG YDN YFH C Vi®ds 65 Grb-7 SH2

d W C DN AW C NT 66. G b-7
doma oy &‘gﬁﬁbﬂ?%ﬁﬁﬂﬁwttmgpwm G RE or Grpise with this
domai mrfb&nRSﬁawﬁé:iM!ﬁE@roﬁEJNrJrﬁE’%&dgﬁgﬁgﬁ&, i\ﬁ%d?sc?n ﬁﬂzthe sequorin

domai n-,2 %ﬁl KYLY Y DYL
domai fWACRED @“L“\’@’e BN izt agcHesciiara E@@Wﬁ’ﬁm are

ol nad B & el SRRl e el iy appnisracine,
~ dorfai b Gakuraiy-esoaying subsineRIoCiREEGIGRra@sisavable from
dore! MageSRMCASEL 1) DI e Rt ot
domai erigstavesm, @WM{MV@Q@&Y&)@%M@HM@ bidImR8Scence
F act op R B e SR TP Tee. s chrlyac R iter ssct sysiems;
Hel od@autanial-@mlﬁéf FNG Iellé%tb?é@nﬁ effing systems;
T§PPP I_{%mssfrom moil éésogﬁgﬁ%s PL%EQ La{g%%ﬂlgso eggtgworms and other
annelids; glow worms; marine polycheate worm systems; South American
railway beetle,; fish (i.e., those found in species of Aristostomias, such as A.
scintillans (see, e.g., O'Day et al, (1974) Vision Res. 14:545-550),
Pachystomias, and Malacosteus, such as M.niger, blue/green emitters

15 include cyclthone, myctophids, hatchet fish (agyropelecus), vinciguerria,
howella, florenciella, and Chau!iodué); and fluorescent protéins, including
green (i.e., GFPs, including those from Renifla and from Ptilosarcus), red and
blue (i.e.,_BFF’s, including those from an’o. fischeri, Vibrio harveyi or

~ Photobacterium phosphoreum) fluorescent proteins (including Renilfa mulleri

ZQ luciferase, Gaussia species luciferase and Pleuromamma species luc:ferase)

and phycoblhprotems

Examplary selectivity functions include, but are not limited to, ligénds
that bind to receptors such as insulin and other receptors (see, e.g., the Table .
of ligands below); cyclodextrins; enzymer substrates; lipid structures;

25 prostaglandins; antibiotics; steroids; therapeutic drugs; enzyme lnhlbltors
transition state analogs, specific peptides that bind to biomolecule surfaces
'mclucimg glue peptides; lectins (e.g., mannose type, lactose type); peptide
mimetics; statins; functionaliliss, such as d\ ves and other compounds and
_maletle-s employed for protein purification and affinit y chromatography. See

30 e.g., Figurs 17, and the following isble of peplide ligands:

RECTIFIED SHEET (RULE 91) ISA/EP




-105- Exenpl ary peptide |igands Hel ospectin-1
_HSDATFTAEY SKLLAKLALQ KYLESI LGSS 80 TSPRPPSS

Hel ospecti n-2 HSDATFTAEY SKLLAI LALQ KYLESI LGSS 81
TSPRPPS Hi statin 5 DSHAKRHHGY | <RKFHEI <HHS HRGY 82

I CE inhibitoroll) ac-YVAD fl uroacyl oaynet hyl ket one 83
| mmunosti nul ati ng VEPI PY 84 Peptide Insulin (A-chain)
G VEQCCTSI CSLYQLENYC N 85 % hsul i n (B- chai n)
PANEHEEESH=RYEARERYEGERCERETRKT 86 L neull i n /\Ahnl ..

mol ecul e) see abovePETPlaiPaRtide tigdnds | ARRHPYFL 88

Desighziliephal i n YOGBFL 89 Ti TOg:R,dred MAVGHFVF I\IHZé‘lE!AQ_&
%%‘FBW%%B'& Veee; REBWEIPYBIRRP FVPI FTYGEL 1
ORMUEKERNK 0 94| MyuPmGUEDmS RMGIARE: N2 ©5  Mpsin
R KT DB NN N CgBe REGF Sk min B | 2
DVHDFFVGLM NH2 99 | CREQKioFHlivieFBDRINKIMATEHRMEISER [100
Neur opeptide Y YPHKERDNPGE DAPAEDMARY YSAKRHYI NY 101
ATFRERY--NH2—Neurot-ensin EX L YENKPRRPUI I 102 Nocilceptin
Aeleebrls ARKL ANDATBRAQRIEH Rt | n/ Orphani n FO| 3
dphaRISPEEEE GESY SKEWRI R s WIRIRRFRGE VR FNoCT STat T,
a?%(r‘éégc:a\fﬁepude APRERFYSE 5
alpha-Neo-endorphin YGGFLRKYPK 6
Alytesin E*GRLGTQWAV GHLM-NH, 7
Amylin KCNTATCATN RLANFLVHSS NNFGAILSST 8
NVGSNTY
Angiotensin-1 DRVYIHPFHL : ' 9
Anglotensin-2 DRVYIHPF 10
Angiotensin-3 ' RVYIHFPF | 11
Apelin-13 NRPRLSHLGPMPF 12
Astressin *FHLLREVLE*IARAEQLAQEAHKNRL*EI| 13
Atrial Natriuretic Peptide SLRRSSCFGG RMDRIGAGSG LGCNSFRY 14
Autocamtide 2 KKALRRQETV DAL 15
1| BAMA2 YGGFMRRVGR PE | 16
BAM18 YGGFMRRVGR PEWW 17
BAM22 YGGFMRRVGR PE 18
Beta Endorphins ("44") YGGFMTSEKS QTPLVTLFKN AHKNAYKKG 19
£ .
beta MSH AEKKDEGPYR MEHFRWGSPP KD 20
1 beta- Neo-endorphin YGGFLRKYP T 21
|| BetaAmyloid DAEFRHASGYE VHHQKLVFFAE ‘ 22
. DVGSNLGAIG LMVGGVVIAT
Bela-Bag Cell Peptide RLRFH : 23
{BMP SPKMVQGSGC FGRKMDRISS " 24
| _ SSGLGCKVLR RH -
Bradykinin RPPGFSPFR 25



Or exi nA E* PLPDCCRQ <TCSCRLYELLHGAGNHAAG ' 106 LTL- NH2

-106- Exenplary peptide Iigands O exin B RSGPPGLQGR

LQRLLQASGN HAA M 107 NH2 Osteocalcin QALGAPV

PYI 06 CELNPDCD ELADHI GFQE AYRRFYGPV _
E@D%“Fr{% LG NH2 109 PACAP HSDG FTDSY  PCT/US2004/001037

SRYRKQ\/AVIf I <" LAAVL 110 PACAP-RP DVAHG LNEA

YRKVLDQLSA GKHLQSLVA 111 Pancreatic Pol ypepti de

APLEPVYPGD NATPEQVAQY 112 AADLRRYlI NM LTRPRY- NHZ

Papai n | nhi bi tor GGYR 113 Pept rdé- E YGGFI\/RRVGR PE 114

VTRORY- NH2 Phosphat e accép&mptarﬁ}amswl‘ﬁ\fs 116

W= N I, W ]

o PO D 116 RS ohe D X 110 mgih ®
GQPR|B26in RR- SRC RRLI EDAENGMARG 121 Schi zophr eni a 27
RTVE GBS oL TSR iR KA RO Ly 12 3
zi nc [|GagaiRis - PQOGKCRI cKa@E@wm@mrsF al pha ] 29
T B R - e i T L il
NPEST\%EM@%“ gamma st | SENLSTEMIG TYESDFMEH | gands- a1
PLGRII<G@ <FGA.SPLTNLCG < |[IB8QTAIGVG AP _
Calpain Inhibitor ("42") DPMSSTYIEE LGKREVTIPP KYRELLA | -~ 32
CAP-37 | NQGRHFCGGA EIHARFVMTA ASCEN | 33
Cardiodilatin * NPMYNAVSNA DLMDFKNLLD 34
HLEEKMPLED | |
CD36peptideP (139-155) | CNLAVAAASH IYQNQFVQ 35
CecropinB KWKVFKKIEK MGRNIRNGIV KAGPAIAVLG 36
' _ EAKAL |
Cerebellin . SGSAKVAFSA JRSTNH ' 37
1 CGRP-1 ACDTATCVTH RLAGLLSRSG - 38
GVVKNNFVPT NVGSKAF ‘
CGRP-2 ACNTATCVTH RLAGLLSRSG 39
GMVKSNFVPT NVGSKAF '
CKS17 LQNRRGLDLL FLKEGGL _ 40
Cortistatins- ' QEGAPPQQSA RRDRMPCRNF 41
| FWKTFSSCK |
Crystalline ' ! WG - _ 42
Defensin t HNP1 ACYCRIPACI AGERRYGTCI YQGRLWAFCC | 43
|| Defensin HNP2 CYCRIPACIA GERRYGTCIY QGRLWAFCC 44
Dermaseptin ALWKTMLKKL GTMALHAGKA ALGAAADTIS | 45
aQra
Dynorphin-A YGGFLRRIRP KLKWDNQ 46
Dynorphin-B YGGFLRRQFK VT 47
Eledoisin E*PSKDAFIGLM-MH, 48
“Endomorphin-1 YPWF _ : 49
Endomorphin-2 YPFF 50
Endothelin-1 CSCSSLMDKE CVYFCHLDII W 51




pi

structural -site-zinc |igands-

PQGECKFCLNPKTNLCQI <

129 Substance P RPKPQQFFGL M NH2 130 a WD 2004/ 064972
-107- Exenpl ary peptide |igands -
Syntide 2 PLARTLSVAG LPGKK 131 Systeni n AVQSKPPSKR
DPPKMOTD 132  Thronbi n-1ight chai n TFGSGEADCG
LRPLFEKKSL EDKTERELLE 133 SYI DGR Thynmopenti n RKDVY
134 Thynus Factor QAKSQGGHNM-135 TRH E'HP 136

PCT/ US2004/ 001037

Ll DT

Ureni ¢ Pent apept i d%x@héﬁ%péﬁlge lidah@C

Tuftsin TI<PR 137 Uperolein E PDPNAFYGLM NH2 138

or
| l:hQ\/ lIr oguany

FPSLSI DT

Lin

REET NV ACTGCL] T3
LDRI GSM5G. GCNSFR

@GTW%E@MSKGCFGLK

52

- Ol K
R " et R EGRN SErPK RO
ModRepeptidsf  Tyr - X- anumm\;EmmssAm gand of car bEn R
i 2 0L R A AP % o
F&’!ﬁf be identified rE)‘W"il‘hose of skill in the art 56
Galanin GWTLNSAGYL LGPHAVGNHR 57
SFSDKNGLTS
Galantide GWTLNSAGYL LGPQQFFGLM(MH;) 58
gamma-Bag Cell Peptide RLRFD 59
Gastrin EGPWLEEEEE AYGWMDF 60
Gastrin Releasing VPLPAGGGTV LTKMYPRGNH WAVGHLM 61
Ghrelin GSSFLSPEHQ RVQORKESKK PPAKLQPR 62
GIP YAEGTFISDY SIAMDKIHQQ DFVNWLLAQK 63
GKKNDWKHNI TQ
Glucagon HSQGTFTSDY SKYLDSRRAQ DFVDWLMNT | 64
Grb-7 8H2 domain-1 RRFA C DPDG YDN YFH C VPGG 65
Grb-7 SH2 domain-10 TGSW C GLMH YDN AWL CNTQG . 66
Grb-7 SH2 domain-11 RSKW C RDGY YAN YPQ C WTQG 67
Grb-7 SH2 domain-18 RSTL C WFEG YDN TFP C KYFR 68
Grb-7 SH2 domain-2 RVQE C KYLY YDN DYL C KDDG 69
Grb-7 SH2 domain-23 GLRR C LYGP YDN AWV C NIHE 70
Grb-7 SH2 domain-3 KLFW C TYED YAN EWP C PGYS 71
Grb-7 SH2 domain-34 FCAV C NEEL YEN CGG C SCGK 72
Grb-7 SH2 domain-46 RTSP C GYIG YDN IFE C TYLG 73
Grb-7 SH2 domain-5 TGEW C AQSV YAN YDN C KSAW 74
Grb-7 SH2 domain-6 NVSR C TYIH YDN WSL C GVEY 75
Grb-7 SH2 domain-8 GVEN C VFWG YAN DWL € 8DYS 76
Growth hormone releasing | YADAIFTNSY RKVLGQLSAR KLLQDIMSRQ T
factor QGESMNQERGA RARL
Guanylin PGTCEICAYA ACTGC 78
Helodermin HEDAIFTEEY SKLLAKLALQ KYLASILGSR 79

TSPPP-NH;,




and i nclude, for exanple, those disclosed in

Techniques in Protein Chemstry, Vol. 9 (1989) T.

~ Hugli ed. (Acad@hc Press); Techniques in {ptein 5

Chewli mbgacio7zVol . 5 (1994) J. W Crabb ed. (Acadegy

Press); Lundblad Techniques in Protein /Mdi filg%"lfr}}%zrqmmoms*/
(1995) (CRC Press, Boca Raton, FL); d azer at alL

(1976) Chemi cal Modification of Proteins (North

Hol | and (Ansterdam ) (American El sevier, New YorKk);

and Her manson (1996) Bi oconj ug:s P¥ Techni ques

(Acaﬁm?ﬁ%ﬁaﬁﬁf‘ﬂ) 108- 4 Sorting
Funcfli ons " Q@' The conpour@¥priardertdetandsr ei n can

i ncl fidkelospesiort i ng f uncl HSPATFEEEY) sk MOAER KREEST E8STTE 80 |
conppunds to be address %@ '?Hch as by capture in a 2D
arraj_ln certain_enbodi HER ss,sthe sorting function fi s
sel efteldspedinffot i nt er a¢ HSBaWFtAEYt Bia kool ieceEesste. 0. a4
targgt and non-target )rrghglglgg.) in the sanple. The
sort jrg-functions—are tags”,” such as oligonucl eotide

t ags) H6@EMS t hat when t hBSHAKRIBIGEY YBKRHEKHDISHRSY over jan 82
ar r ay i infaemlperent ar R T LT Tked~to

"sol i o sudg o'%spi steh 239{:}2’9 @H&éﬁﬁ%&ﬁlgﬁﬂlﬁéénésm tabl & 83
bi nd nediWiEindons, t h¥EBFYgonucl eot i des hybri di ze.| 84
The | Hgmite ty of the capture 10 conpound can be known

by viT1 i ts—postt Ahe—aray—Other sorting
func {n%%ﬁg(/&é%hﬁ'n%e opt i chPT{FOCGISHCSHYRLFNG Ng as color| &5
codeinein fBrehapded bealdBVNORIGSHAVEREYISERALRE G TPRT (2 8g
el edl F.aMh &lole Yo el such—as—by—proeviei-ng

m crlor -QPGQI?}\&%@S%Q P °81%ct roni ¢ tags or bar 87
codepKBRigsrt s (see, el BRRHPYFIS. Patent No. 6, 025, 149; gs
u. S Rl RE hg- o, U177, o U-S—Patent—No—15

5 o7 Bat AL parent| KECTE, 961 923. U S, Patent Nd.
5. 925L188D: U.S.  Pat enft EXOVABKFMINGL4: U.S. Patent No. o0
5, 75lm&2%qe U. S. Patent %iz/é“ B2y ot L.hcuik_.ai

t aggsee—e—g—U-S Dg?ﬁmsf b%#ﬁsz 018: U.S. 91
Pat qn'?'etﬁﬂf‘epﬁ?@ﬂ, 839) [ofYSE€bWored tags or other such 92

addriemsbpigriigt hods thafycE8AvRRy RRET (1 prace of —
phy t - ¢ L arravs, T e’ sorti ng functionliis
20 9/t ed to pernit |PRYRFYGELRRMAEERNSICQt her 94

addrj@gwabtieinsepar at | or| pasfo.ngUT T abl € Tor anal ystyg oz
part .M“i'“kiﬁ% rass—spegti-enet-rie—i-hReluding MALDL

4

anally S 8 KBPer sorti ndPKURMRAISNHor use in the | 96
comjotenagorpr ovi ded henesavstaic ude biotin, THSTS, T o7
25 QUUEMSAETE o1 | dag. AUk COE R WFhucl ot 1 des. 98
ant ifd¢ediosivin Bi nmunot oxXi{rOMHDFFVGLM-NH, 99
- Neuromedin B ' GNLWATGHFM-NH, 100
Neuropeptide Y YPSKPDNPGE DAPAEDMARY YSAKRHYINL | 101
ITRQRY-NH, '
| Neurotensin E*LYENKPRRPUIL 102
Nociceptin FGGFTGARKS ARKLANGQ 103
Nociceptin/Qrphanin FQ FAEPLPSEEE GESYSKEVPE . 104
7 MEKRYGGFMR F

Nocistatin EQKQLQ V ' ' 1b5
Orexin A E*PLPDCCRQKTCSCRLYELLHGAGNHAAGH 106

LTL-NH;




conj ugat es, adhesive peptides, lectins, |iposones, PNA
(peptide nucleic acid), activated dextrans and
peptides. In one enbodi ment, the sorting functionis
an ol igonucleotide, particularly, either a

singl e-stranded or partially single-stranded

ol i gonucleotide to permt q¥br|d|zat|on to

S|ngle stranded 30 reglons 5h conplenentary

O T gonuct eotT ue

f the capture conﬁB‘?ﬁ?ﬂEﬂ’B@d@qw@aﬂsherel n, Qis a
CQRE@TS FI ED SHEET (mmnodm@w@mw@%wu 10
PCT/ US2004/ 001037 109 single stranded unprotgcte
suitably protect dN]ESZI L gonucl eotide or oligonugleoti d

Cstvatedan (e. 9., PHA) YoRQwpsARY BGOpuidcR ng BT 0CKS,[ Wgth

i nol o ot s anded o e oo B AT R veet g |
Osviedtli ments, Q cdr®URNEPEG-DIAL about 5 up t0 aboyt fpel0

phoar 25, 30,735, AUysBiieh ¥ $\‘1 @r@%ﬁﬂgﬁ’\\?pm tad 18

Ei-orpl-eciHe-mxt Ures [l

P ‘b?’fﬁ' BPn mi xt ur es, D\@éﬁlﬁﬁﬁe\’mi\iﬂ.ﬁ@mmmydsnmobu Citai &
Pér&fﬂaﬂ@ﬂ?dl)bptﬁ%ﬁdet har g‘\ﬁﬂﬂﬁp@ﬁﬁ@?“ﬂ%d}f Fded—herets 16:?“

certain enmpbodinents, 1n order to achi eve high feacfio
viel ds__between thﬂeﬂ‘Dﬂ-ﬁﬁ&'N"HﬁﬁﬁRﬂ’ ¢ on the compounds

Paravatdeidr her ei n clrc;t;\tphe 10 protein surface, the 113

B cnlllflnh lLn ot her

ron—ts—pet-or
Péé’n%o%l ments.  the VerFMR%’fFH%E performed at a 114
Pentitié WY | i qui d or I IYeKFaAPICE WG PERT N mRH\‘ﬂﬁEe' Talg

enbodi ments, the y properties of t
conpounds provid ?%E%JW ’are doni nated by the Q
Phpsphataacegptarhange |F¢REQAB§PEW ucture of Q-can, In|thgge

ad Enr

PIRSRAMENT'S, acc f erent—settbtH+ti-e$-
example _if the nrmm N fE’.LL '\ﬁ'-ure is very water 117

Ragleptite. Q can ha\EéVR@Nav(afHFl\d)Ndsphodl ester 11 nkages;

I

R@@ egdtiBgs DI MOT eCUl sigdp Xl UTe TS very hydrophobie
: Ll Py\q dc e \lr‘f\l i dcéﬁ?ﬁnr’rhr ane pr oteins, 19

T PTuS;
: IEq'?”'Fpoprotel ns) Q &FRnave it' s phosphodl ester ponds

Rrpsat;ect ed as ph )ﬁﬁh@bIAEQ§ BES, orattermative Yoia7
be I‘mf \I h ﬂthnnﬂt Fd| E‘St ers or

. Scbé%@fed‘éu};:a ;rc agf:'d‘éL(PNAs) If the 20 bionp| eaete
| Sewiesture is of an HBD@WWL@@RE&%@@& s?cbéﬂh\w, 123

W osphothi pate

' Se?dw'f Tic b%?%l rnFmGﬁNe solubility also chnige

strathralraﬁedmbggands)(l NBQPBASRITKNFESNGCLAM T PNOSPROL T T esTgr
a|dhlankages Those| skilled in the art can easily
concei-ve of othel neans to achieve this goal,

|t strsigplcede FI@C, figguds- nNpPQCBHCRECK NPESNMTIKE | on of 126
begUbstituents on [, as descri bed :

D

UJ

U™

structural-site zinc ligands- | PQCGKCRICK NPESNYCLK 127
gamma '
structural-site-zing ligands- | PLCRKCIKFCLSPLTNLOGK 128
pi

structural-site-zinc ligands- | PQGECKFCLNPKTNLCQK 129

AT
~

Substance P RPKPQQFFGL M-NH, : 130



25 el sewhere herein, or use of beads for Z that are
hydr ophobi ¢, including, but not |limted to,

pol ystyrene, pdiet hyl ene, pol ypropyl ene o eflon, or

hy ey Ii/byd including, but not Iimted to, cel
dex-cffﬂgﬁ/b%?gss-l inked with epichlorohydrin (e.g LHJH%%MO("O”
Sephade);), agarose (e.g., Sepharoseo), |ectins,

adhesi ve pol ypeptides, and polyacrylarn ides. 30 The
flexibility of being able to chang_s the solubility of
the conpounds is a significant ant age over current
met hfods— 1 COTTt I ast, ﬁD—‘g-'@—: 110- g_,Lﬁ_r‘frnnhnrpQ|g LS
usef only for _anal ysi s®6mplRatneptids dants e proteins

Wi th tsmmldeeesul t that clb?gk'r@){/‘ahq‘pé'k‘f(o of art—Ttettutar— 131
pr ot IsgaémtBUL’” as—thos stdi-ngin_the cell

ernb cannot be anal’LV?éﬁ’:B?‘\@H‘F@@#@T%od This i ais2

seve| ghrempinlighthan of :’DFQSGEQ@@@[PQWEQRQ!?E
manyj protei ns, includi n%,ﬂ&tf{ not 51imt edﬁltﬁé#gttﬁ%se. 133

i nvojved-in tissue spe¢it] ell-cell contacts, signal
tran;a@@tqpﬁm'“ i on chanh&k®Vvend receptors, are 134
| ocal Tmads Fhcdhe cerl Hrohre—erbedirent-

afte reaet+on—or conp pxa?(ligﬁsgf t he Comjounds 135

pr oy, E%'g herein with a] BiHol ecul e, incl udi i ng, but not 1
l'i mi |t edtsho, a protein, [ {fReg conpounds—are brotght—jte-—
cont sEaLinllv resolved 10 ‘ 137

2IRHT™Ar v sequencels @PPHAFY@tM-ﬁtipport beads or | 138
m Cr ﬂemErPeptbﬁpﬁ(&\ underDL\anrl drzatrTon—ctondirtrons—t#

cert de (ﬁhuuuu ments—Q-+s—a—phnoval ent ol gonucl eoti de139
| gonucl eoti de ana‘P%@S[g‘"ﬁ’Qin:f'tLh%TLhEbAﬁt'QS@EERA 140
partl ally single strandte@mrmswncl udes a region that :

can jQe [e-stTande bf+-gi-zationto.15
com#e&%iﬁm/ oligonu I%@?%@N&ﬁc&%ﬁpport Q can 141
have Y@a®rmula: N nBFM%OMKQDNGWL"@CWF@Y 142
r egifansofdssmONSEr ved B~-s—a—f-egi-on—of

SGQL'WFFH-I—QJ ons; I:aini'ig‘; n _are the nunber of 143
bui [[dPRY°H ocks in N, CB(IO&ﬁER(B\IZ respectlvely and| 144

thejswem of m n and 1 igg e 20
hyb*pg—gm h—a—conpl am%@wHﬁRt%@“’%Vé%@éE‘%nce 145
to fa stable hybrlﬂﬁ-TKTﬁWAR\r‘K@mEHEKmemtns wher B Bag

i's pyxNmgiie stranded R RNA, e —Tmumber—of e
seq gmh 3 - ateRS-H-S oﬁuaL tao 4 _1n _one

enbpdi FEN aﬁ iGN & um ¢FAFHFHWSSd | i s about 5 up to| 143
abojenhydraselis, 25, 30, |35, 40 45 or 50. In certain
enb) { T : ”dbnnndnhf | \I 0 _t.0 _ahoiit
48, ginagggééggg.gg@ inj@k@ﬁﬁ@ﬂﬁ% about 1 to about 2b, 148
or hBYYEE®E t 0 about 1) or

Other selections for Y are can be identified by those of skill in the art
and include, for example, those disclosed in Technigues in Protein Chemistry,
Vol. 1(1989) T. Hugli ed. (Academic Press); Techniques in Profein

S Chemistry, Vol. 5 (1994) J.W. Crabb ed. (Academic Press); Lundblad
Techniques in Frotein Modification (1895) (CRC Press, Boca Raton, FL),
Glazer et al. (1976) Chemical Modification of Proteins (North Holland
(Amsterdam))(Amencan Elsevier, New York); and Hermanson (1996)
-B;oconjugate Techniques (Academic Press, San Diego, CA).
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about 1 to about 5. In other enbodiments, i is about 2
to about 25, or is about 3 to about 12, or is about 3
to about 5, 6, 7 or B. The oligonucl eotide portion, or
ol i gonucl eoti de anal og portion, of the conpounds
(N nmB; N2n), can be varied to allow optinmal size for
bi ndi ng and UO sequence recognition. The diversity of
t he sequence permutation region B can be relatively
low i f the bionolecul e m xt#d®&, including, but not
[im tgd to, RECTIFI ED SHEET (RULE 91) | SAl EP WO
2004/ 864973000 Tapoianet@I37 Al l. protein nixtures,
s Of TheWoRRBRhEX bitiadd niAe, Mxture is of high .
conpl exi t_t)c;, thgygt%f?éﬁiré"@%gg '"guﬁ%\é SP&“E%"—‘%F“W@ ")
whigerrariyjistioe apmpoundadd be aitzctes,aligh BY byRIMISSR o 2.0
r ; . ies. The flanking conserved
?@3‘?‘0 ﬂig‘?{%’h e@%@aﬁ-ﬁ@ﬁ_?, %W"%TLVCM' B SFlpcistbiggrottinteract
pitovitelbichwlemfids @.grtbrgndnatrpliardy Brdi&nd i Ak
gﬂﬁf‘@ i QUEVaL f Lexi BILLLY ﬁ“&d‘gsi gﬁ?’n'é‘*‘{“ﬁ%é*ef%- The
FUYND RIS AL O Sich 2R ofigoryiclactige e sliemjtsh veveh the
sEMposaiigRARthaYf oldtarsanEy b IR 1
@_gp u,znce_gr of different I'eng?ﬂﬁ@ﬁﬁgﬂ?{?é{'%oﬁ{&%mdes
‘%8 Al PRPROSS: &Peh a8 eeds.mins undecsuitdblegihdinge
sdrRAtong, the GfgoRttibbd { hrdQigBh Vi e stabl e
hybri d format@ioonl?Ebl\ﬁdﬁﬁdsfdg%hmee’dg%@%ﬁg. 8 PR Es e
ERpRRINTReAsbe knpwi by vinugootits mmtlc;ilﬁn thee hirgy) @Er]!érf‘ébﬁting
fgﬁm}g}%}, et de ana paortion of - the
conpounds, b%g%ﬂa{lwlg %pg%fdﬁéluafnﬂ@fg Cog‘g CRIRB R bar ceied beads
that earehp sapgratad) od aneidcticrieally2adhed, BXNVEL-By g,rcﬂ,i%;ng B
uence enpedded wthin a 11-ner

i I j.d
’ﬂ?f’%@ﬁﬁﬁ siore o‘tgfé'a%'?ﬁff Nic 1§pRPeDANLOdRd SuRPOrN(SEE €.9.,

481 PatariNm6,055, s29]U%5¢ PRt N, G50 7L ARG, paRl heo
TP AL O e T B 5 Agbuin de Pk oo ER5a0mALEd

Reatent M6, 5,824 20080 IS Tt ' L anot her
| NG 75 B Y B N 570

di , ;
S Be 2L ShaDichies dtartrhe. bhbaRatet No 15130 8182018,
5 . e 2
PRI083,501,598) o SEAIRRTS0s UG Er LG MARARS, N Do

ol i gonucl eoti de" sequences

cpa &% el inghaceridthysicalile ademusatie arrayhi FThasbAmgTuRMon is

-SSRl O ool Ateviid of lie” fdhest iR arpeiptan metnad

stitablader analysis, paytieidriydinaes _Bpécﬁl&ﬁnetﬁe.gnclucﬁﬁé'}@ﬂng,
a;lnaftf( & B has an octanucl eoti de sequence enbédde
W tRCh a 23-ner

Other sorting functions for use in the compounds provided herein

include biotin, (His)s, BODIPY (4,4—diﬂuoro-4-bora-3a,4a~diaza—s—indacene),
-oligonucleotides, nucleosides, nuclectides, antibodies, immunotoxin

conjugates, adhesive peptides, lectins, liposomes, PNA (peptide nucleic
acid), activated dexirans and peptides. In one embodirment, the sorling
funciion is an ofigonucisoiide, particularly, efther a single-stranded or pariialhy
single-siranied oligonucleotide to parmit hybridization to single-stranded
regions on cornplarmeniary aligonucleotides on solid supporis.

In one embodiment of the capture compounds provided herein, Q lis a

RECTIFIED SHEET (RULE 91) ISA/EP



ol i gonucl eoti de sequence, where the Nmand N 2 n

ol i gonucl eoti de sequences 25 provide fl anki ng but not
i dentical octan@eoti de sequences. This angerrent
f oty NobFe} af fords 65,536 different conpounds wh
each <carries the sane reactive functionality X
exceeds the estinmated conplexity of the human
proteone (e.g., 30,000-35,000 different proteins). In
certain enbodi ments, use of a B with excess

permut ati ons for the conpl exity1&® of the protein

m xt ure s the, oligonucl eotides with the best

hybr Flﬂgé?afa*‘if%’?ﬂe %W@Fﬁtqf%%owntabef pretEttddoligomalciesitise be

I edU@BadALEd T | SA/ El ?
-112- éﬁ Sol ut 17 ty un t’ (i)\ﬁgd? I% T['ﬁ ngfﬂﬁm%fgs which is
pr oV Fareaf i e é}uvhn@lamg with 2 desa cSRihdiiby, ng@gt@%d eMuclsic

f red solubi|ity properties, sUc
-sol ué&fg rﬁ egﬁ%h)}ﬂPUW%?@LO@Wni%MM@l@erMphEIupcko about

eldvi nom‘eerg5 300384 45 Hf nol ecules 5 in
physi ol ogl cal envi ronrrent?)b@gjé% %}g’ ? menbr anes.’

Exenpl ary WQ’BW’&W’YIW@&) andladisg,ftas n@$ Briitad tdlSrotein mixtures,
;F;Eg%‘*gﬁé\ ﬁpf‘?‘\é'{ %gqh)aﬁ}(@?n !CIfltn %le(ggluﬁﬁl %ﬁé{]g@egc?mpounds provided
; g: ;hﬁfgtre sin qeotayrs Eﬁﬂﬁggﬁlﬁgi ~in ﬁ%@gﬂ%&ﬁf&%ﬁwlgﬁ ?égc,rtioﬂ vields

tri e[?‘%a %Pgﬁff ilguc%gp et an thﬁa‘t@ﬁp@-ﬂ‘l@hﬁmvﬂeﬂmm and the

glalyf: [g-loga“ n 2%&';% %Pglrgé%{%#ég B@g&m%%@hsoé ?qﬁjilpaqﬁgq §mbod|ments

P ligeciEn is perfosmed dbatmlmiﬁlth@rlhaﬁrdllﬁf&'itl fﬂﬂé’r?é/c@ iR certain

| kyl
E SBAMerhOling SHLRR biobefln i aaa camporngs pssdssbherein aro

as tdeenisatadbby tHeyQ rheiBg |
embodi e 9\,Nal SO caﬁft bA(;Eh eg(?lltlﬁgh%ghpatr%ofﬁ)ecan in these

so: L;]L%F[P‘?({]Te”g)?r ﬁCﬁ@mmﬁ}at@ differard S&{lﬁ]ll&l\ee fﬁﬁiﬂg@t@ﬁﬁ?wgrf trne protein
n reac i onol ecul e
_?ﬁ@xttgzc%fsi‘é 1;5; i{] Crly‘i?tbF §8 ble n| haye, rgggqaé pi]gg@,l@@jiﬁster linkages; if
m Xt #no Bnuleenmeture (3] h : t
rti@e)d Y@B%ﬁ@blt\!\(ﬂ t% %ol:ﬂ{&%tﬁverrﬂ)rane

e use

ol hat
ST o R
Wi phospixsirioserbicy a%mé?ively EQ%};BHd# 888 sty al kyl,such

as tert- butyl,
hé&agthy! peféwhmawdteﬂsrsm@dpnde ﬁmuteyd ac:&@QPNWéy Yifthe

' 2p0r5]gn§1‘hﬂéﬂé @Qgﬂﬁﬂ?{é gfa ahinies egya!;e %&géﬁ’j@xﬁg&ﬂgumy is
~achieved, e.g., with phosphothioate di lester bonds. Intermediate solubility
also can be attained by mixing phosphodiester with phosphotriester linkages.
Those skilled in the art can easily conceive of other means to achieve this
goal, including, but not limited to, addition of substituents on Z, as described
25 elsewhere herein, or use of beads for Z that are hydrophobic, including, but
not limited to, polystyrene, polyethylene, polypropylene or teflon, or
hydrophilic, including, but not limited to, cellulose, dextran cross—linked with
epichlorohydrin (e.g., Sephadex®), agarose (e.g..,‘Sepharose®), lectins,
adhesive polypeptides, and polyacrylamides.

PCE/H&ZUO-UOOIOS?

30 The flexibility of being able to change the solubiiity of thé compounds is
a significant advantage over current methods. in contrast, 2D gel
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The foll ow ng provides exenplary capture conpounds
that exhibit the 25 above-described properties. It is
understood that these are exenplary only and that any
conmpounds that can react covalently with a bionol ecul e
or by other highly stable interaction that is stable
to analytic conditions, such as those of nass
spectronetric anal ysis, and tFat can sorted or
othermﬁse i dentified are can ‘enpl ated for use in the

Iec ons . er r3? en odi ent
GRhRRER 1o L3l bl i aRaE R fr it Sohiois Btabias Wit the
I@é%‘li ﬁn@ﬂab&é&@ﬁl 1515, SR Colidfh-Frofins, l=0éh BR ti\(@e residing in
2004/064972 PCT/ US2004/ 001037 " -113- herei n have

fio? fel aembopne. sanor e, anghere by this resibed.t Thig it ersteon
tllhﬁitaugf? BF bt 8lct O]-thsr%ﬁsrg ﬁaagg REALRE! G2  put

sul tably prdtecte |gonuc Or1 gshucI%
dmileddo(threg invpbpdiiddisSun epézmccabwﬂ qoRNAS3, sidnallp to

L T NEN T IR -

mol.ec i ene Zmbsdmnent] aftyr tdaatlom 8r %mﬂéﬁe:iﬂcﬁa Fthe rcot‘rﬁnd@zhds
i ncl udj n

Bindsh RO PR eDiofolgrun mavdipgrhyt DRETakSis, grarotsin, the

icbmpauRID LR RGNt MEd Yahiaes witvih s%%fé;jaﬁhﬁﬁésbﬁ»eda :
protein, 10 Xis a reactivity functional dgroup that

CAMPlereerial) $99USAELS PN BtSHPRPEthbeads fE miowaditerlates amder

hpgr@gétf@c&ngﬁ,og,sbl onol ecul e, including, but not
ITmted to, a protein, to formcoval ent bonds or

bonds i Malfaﬁmb@ﬁﬁbeétau Rdig e monavalérddigoriucieatite or

RGBTl cheRRfonbt el e itk ot Bl FRRGKI B
\mqlurd@rmragtorr &abcan ﬂvp smgie-rstqandem torinybadizatioed ct i vity

%éfﬂei%réﬁ?@%ﬁ’ JRerHREPAGERh 5 Sibgbrs. Qisah Badhafgmula:
athBM rent 2 I n anot her enbodi nent, the-conpounds f or
R A B S T b L T
seqteeypartarinedm, § and n are the number of building blocks in N, B
and Nz, respectively; and the sum of m, n and i is a number of units able to
hybridize with a complementary nucleic acid sequence to form a stable .
hybrid. Thus, in embodiments where B is a single stranded DNA or RNA, the
number of sequence permutations is equal to 4. Inone embodiment, the
sum of m, n and i is about 5 up to about 10, 15, 25, 30, 35, 40, 45 or 50. In

~ certain embodiments m and n are each independently 0 to about 48, or are

each independently about 1 to about 25, or about 1 fo about 10 or 15, or
about 1 to about 5. In other embodiments, i is about 2 to about 25, or is

' about 3 10 about 12, or is about 3 to about 5, 8, 7 or 8.

~ The oligonuclzotide portion, or oligonuclsotide analog portion, of the
campounds (N"mBiNzn), can be varied to allow optimal size for binding and
saquence recognition. The dii.re.rsity of the sequance permsiaiion ragion B
can be relatively low if the biofnolecuie mixture, including, but not limited to,

RECTIFIED SHEET (RULE 91) ISA/EP




ol i gonucl eoti de or oligonucl eotide analog (e.g.,

peptide nucleic acid (PNA)) of wup to 50 building

bl ocks, which i‘apabl e of hybridizing w a base 25
CoRBl BhERLALY single stranded nucleic acid Trol ecul

is a rrgﬁ:ﬁgt? that is cleavable prior to or duri n}:'g‘:fmsm‘“’001037
anal ysis of a bionolecule, including mss spectral

anal ysis, without altering the structure of the

bi onol ecul e, including, but not limted to, a protein;

X is a functional group that interacts wth and/or

reacts with 30 functionalities ofi1t-he surface of a

bi onol ecul e, i ncl udi n?, but not limted to, a -114-

pr ot eiRTPteipMigHAse S\ lew cotvpleckty.o ff tb@nﬁb&turﬁh’abf high complexity, the
Ztnglblygf‘g'uggé@r gf:l q%@ﬁwﬁfﬁﬂf hﬁi‘gqhggr% {00 trd gufficient resolving

f unct iremel ig .sep@ratmalt Lhersi}:ecmt The fte!hkmoﬂoﬂ&eﬁ 2GS N, and

i NPOSI;, n I ecti vi by i.ntroducin
ot oA S% R T thdlidte Retie nclimery andsieble hybrig

tar"gen‘mmaﬂcm MEhere is, RsBaPERNYX Bmiaﬂﬂldég bind th 1
enbodi the. Cog%%unds forNuse H ﬂ m%t é’seal%gﬁcnﬁ N'm and

provi deH ﬁ% P& ¥ th e denetin and @arr@sequww ﬂ‘tﬁ 5@16 dengih and
sorti ﬂl@‘féréﬁpéécﬁ!én&@ at oﬂ cﬁﬁéreﬁ?f@ﬁgwgnd gﬁfe%? s8Gu¥e® In certain

bi onol ecul es (e har maceut’i cal drug AF O ion,
a bi oﬁm@&m@ntwm@dw fh@iﬁéhwheta)ﬁmﬂmfﬁdmt lenqth {o prowde stable

i mob 3 p S

bi ooy {2 kRt HATHE R BBl I frE S ERbRRiments, the

ndAc ovhgemicientide; pmgtlctmofahe Icnnmounowlmgbrtmdmﬂﬁm!o@ portion of
tight ty that is

ol Sav il EHBEUARTAS I RIROMNE el arhefBLS Y 11

b: onol ecul kn am Bxémﬂﬁangembs&nmgéé@'elgﬂﬁkﬁl MFEE %Jhglﬁas a

al ter tructure o e bionmolecule, inclu

but nlér °f %%E’gcfeﬂ'de“% %P%?%‘{%iw@'@"%%m&rp(!@wclﬂ%de sequence,
gr oupwhbaé tHeW & aved N2 WetrBn@dsbiRie éé%ﬁf‘éhéeé"brbblde [flanking identical
f onalities on the surface of a biono

| ﬁg Lﬁ%&e"'ﬁ@s TeRRNS. 'Eh'% agapgemant for B eBiN s afﬁarﬂ@ﬁmdlﬁerent
coval EnpBORES wABrRA I und’ & rﬁé?@rleesaprfbdl%ractwe functionality X.

conditions of rmass spectronetric an
par t i ELARGhGr xammlanrrmiedimentiseeyeis, @%MﬁtEl oy B has a

i qus " SRcleBHSk 854t K he it Bt o RRA LR
i nt er SRAUERNGRCcWhaledhe IN/m\andrN n oligonucleotide sequences provide flanking
20  but not identical octanucleotide sequences. This arrangement for N'BiN%, “
affords 256 different compounds where each carries the same reactive _
functionality X. In a further exemplary embodiment (see, e.g., EXAMPLE
1.c.), B has an octanucleotide sequence embedded within a 23-mer
oiigonucleotide sequence, where the N' and N%, oligonucleotide sequences
25 provide flanking but not identical octanucleotide sequences. This
~ arrangement for N'nBiN?, affords 65,536 different compounds where each
carries the same reactive functionality X, and exceeds the estimated
complexity of the human profeome (e.g., 30,000-35,000 differant proteins). In
ceriain embodiments, use of a B with excess permutations for the complexity
<0 of the proiain mixiure, as the dligonucleotides with the bast hybridization
preperties can be used for analysis to reduce misma_tchihg.

* RECTIFIED SHEET (RULE 91) ISA/EP
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target proteins. ci. E tern iplary enbodinment 4 In
anot her enbodi nent, the conpounds for use in the

nmet hods provi ded herein have the formul ae: 30

RECTI FI ED SHEET (RULE 91) I SA/EP WD 2004/ 064972

PCT/ US200- 4/ 001037 -115- Q i -(XYymor Q Z-(X)m or
QZ-(Y)n, where Q Z, X and Y are as defined above; m
is an integer from1l to 100, in 5 one enbodinent 1 to
10, in another enmbodiment 'f1%0 3, 4 or 5; and n in an
integer fromlto 100, in one enbodinent Ito 10, in

anot her enpdiii FyRgiions “Oor 5. e Exenpl ary
e”b00'1'&‘3@l%rm'éehﬁci@"Ei»i;lﬁ\hﬁ’@]lg1 ﬁ&%ﬂ%é??@&ud%@' sﬂ@‘lﬁgfunci'ion W, i

phar maceuti cal drug e compounds
extieiserecssclebilityepropedier: nsubhuay sbrdiEnimigydrppiatgc ur i ng

RS S A 0Bt ot B B Tes
it drybiotogit s eulgonimene, kath Bg imidsmbpams. rE}\éfﬁphh,eSOlubllﬁy
‘ﬁh armaceutical ,drug are identjfied, the

BEHRTH T Hg© Jolhg pPrarouRdhaimveisd WV‘BFQF&J%%Q'E@BM'@QM
Is esu.ﬁlfates)"@%ﬁlsﬁlra@s éhmpﬁﬂ%ée %Jﬁl?tfna?eé ol I\gs@!ﬁoﬁgé)

I nt h Foresi ght Conference on ecul ar not echnol ogy

ErbRiryHetss Aexiony palxRheanhedes, @ohtcam!ﬁ@pm abideences/ M
thEMNABRIHRE! llcgﬁéﬁl %{%{ so!Jbie é%lR@Erse gg@%g%ﬁﬁsar}cfaryl

certain errbo iment's S pro erein
taabextisacidsoanthiglyco0 NlrrBl N2n( S1)t M R15) a( S2) bLX
vvhere

e AbbieRieomeindt) 5% af pudleriihn stianivre Seddle.”
ttaine oholine, ephin@emyml:hhl@trﬁmdﬂwﬂ%orﬂémﬁﬁl%lkﬁf &hhonium

clu a nmss nodi f and have the fornul a
i ite wqﬁfisfj ?edw?es TMREAEO DS gpd 43 thsolupility
fithetoh W, T, X, m , a and b are as defi ned

above
In other embodiments, W also can be used to modulate the solubility

of the compounds to achieve homogeneous solutions, if desired, when
reacting with biomolecuie mixtures, including, but not limited to, protein
mixtures. [n certain embodiments, W is a sulfonate, a polar functionafity that
can be used'to make the compounds more water-soluble. In other
embod_iments, W is a hydrophobic group, including lower atky!, such as tert-

~ butyl, tert-amyl, isoamyl, isopropyl, n-hexyl, sec-hexyl, isohexyl, n-butyl, sec-

butyl, iso-butyl and n-amyl, or an aryl group, including phenyl or naphthyi.
6. Exemplary Embodiments
The following provides exemplary capture compounds that exhibit the

above-de_sczribed properties. It is understood that these are exemplary only

and that any compounds that can react covalently with a biormolecule or by
other highly stable interaction that is stable to analytic conditions, such as
those of mass spectrometric analysis, and that can sorted or othenvise
identified are conternplaled for use in the collections.
a.  Exemplars embodiment 4
In one embodiment, the compounds for use in the methods provided

RECTIFIED SHEET (RULE 91) ISA/EP



In other enbodi nents, including those where Z is not a
cl eavable linker, the conpounds provided herein have
theforrrula | j N2n(, ; 1)t M RL15)a(S2)b ere NI,

S2, X, m i, n, t, aand b e as

?‘J}Bzzé’aﬁé‘%égl 30 In another enbodiment, the coRPHURHEH001037
for use in the nmethods -116- provided herein include
those of formulae: r n 0 O CLY GLY GLY QW Qw
XM/ OO0 CLQ' GLQor CGLX YMXM YM\/ 5 where
L and M are each independently 413-S or NR3; X is a
reactivity function, as described above; Y is a
sel ediereinthavedobilea; as descri bed above; Qis a
sorti funct.ion, as described above; and each R3 is
inde&%d "y hydrogen, substituted or unsubstituted
al kylw & o Hft'l a t Q k & Folcke
subet o ey e R El RS kP e ynprotectsd or
unsu@@ttﬂblut%@@@w @monyblﬁntide)gsmmnut!enm enalog (s.g., peptide

BB RE RGP SAUTIsLo0 bR bbck i s canae of nybricizing

het enihray bas@ubﬁtpléméménﬂélngl@%ﬂr%ﬁﬁe& Hh@l@lc?é@éi lﬁydlecmé
substituted or unsubstituted heteroaral kyl. In another

enbodl rrenté i pHBOIEAN IR & dentrhimBdope evidysag meebisis ey e

91\%6?!@49%@@’ r%T @Q%%A%Béétpé? ]agglz/ms Mtﬁoutt éﬂfenng the °.1ructure of

the blomolecule including, but not limited to, a protein;

for

10 X is a reactivity functional group that interacts with and/or reacts with
functionalities on the surface of a biomolecule, including, but not limited to, a
protein, to form covalent bonds or bonds that are stable under conditions of
mass spectrometric analysis, particularly MALDI analysis; and

Yis a selectivity functional group that interacts with and/or reacts by

15 imposing unique selectivity by introducing functionalities that interact

. noncovalently with target proteins. | |
b. Exefnplary embodiment 2
In another embodiment, the compounds for use in the methods
~ provided herein have formula: |
20 |
Q—Z——X >
Y
where Q is a single-stranded unprotected or suitably protected
oligonuclectide or oligonucleotide analog (e.g., peptide nucleic acid (PNA)) of
up to 50 building blocks, which is capable of hybridizing with a base-
25 complementary single stranded nﬁcleic acid molecu’!e;r
Z is a moiety that is clsavable prior to or during analysis of a
biomolecule, including mass spectral analysis, without altennq the structure of
the hlomn!ecule, including, but not limited to, a protein;
X is a functional group.that interacts with and/or reacts with
30 funclionalities on the surface of a biomolecule, including, but not limited to, a |
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5 where L, M X Y and Q are as defined above. In
anot her enbodi nent, the capture conpounds provided
herein have the fornula: -118- 0 0 0O Il X 1' }L--O
()nl /nl LY LXLY QMMOM 61A hvn2 n3 n3 (R s)Y
(RsS)Y(Rs)Y O0O X J-1-n2 y--Y O/nl )nl LQLX
YM2 LQ J(MORYM12 n3 (Rss)Y (Ris)Y(Rss)Y where L, M
X, Y and Q are as defined a_l{f) ve, nl, n2 and n3 are 0O
to 5. In -another enbodi nent, nl, n2 and n3 are

ts | . | t hat.. n n and n3 are.not .
I Eolth BraBR SRS Sharl B e apRuing st
pesy sfedrdmetmnaess, phRRufanmkan) YekRRAAH4972
PCT/ US2004/ 001037  -119 O Y-HN or O O or TTHk .

) X OF iynglional orpul Yegidnieracis with and/or reacts by impdzing
u’niq&e seleciivity by introducing functionalities that interact nencovalenily with
targei proteins.

c. Exemplary embodiment 3

in another embodiment, the compounds for use in the methods

provided herein have formula:

Q—zZ2—X

Y

where Q is a sorting function that is a compound, or one or more
biomolecules (e.g., a pharmaceutical drug preparation, a biomolecule, drug or
other compound that imniobilizes to the substrate and captures target
biomolecules), which is(are} capable of specific noncovalent binding to a
known compound to produce a tightly bound capture compound;

Z is a moiety that is cleavable prior to or during analysis of a
biomolecule, including mass spectral analysis, without altering the structure of
the biomolecule, including, but not limited to, a protein;

X is a functional group that interacts with and/or reacts with
functionalities on the surface of a biomolecule, including, but not limited to, a
protein, to form covalent bonds or bonds that are stable under conditions of
mass spectrometric analysis, particularly MAL.D! analysis; and

Y is a functional group that interacts with and/or reacts by imposing

unigue selectivity by infroducing functionalities that interact noncovalently with

target proteins.
el Exemplary embodiment 4
In another embodiment, the compounds for use in the mathods
provided herein have the formulae:

RECTIFIED SHEET (RULE 91} ISA/JEP



rONHSI-Q where X, Y, Qand S are as defined above.

I n anot her enbodi nent, the capture conpounds provided
herein have 5 formula: 0O Y-HN or O NH- X
G~Np 0 MO 0 or NHS1-Q where Q Y, and S

ar 029049 Hed above. 10 I n anot her enbodi nent, PCHES2004/001037
capture conpounds provided herein have the fornmula:
-120- 0 OQHNor p~I .<O(Yor Wor H (Y or Wor
HOO O(Y or Wor H where X, Y, Qand Ware as

defi ned above. I n another enbodiénent, the capture
conpounds prow ded herein have 5 the formula: (Y or W
or HOT X® (H or Wor Y) ON where X, Y, Q and
Ware as ef| ned above. In another enbodi nent, the
capture ¢gppounds for use in the 10 nethods provi ded
herein have the fornulae: S WD 2004/ 064972

PCT/ US2004/ 001037 -121- x S2-X R5Y RY

or Q-Z-(X)m or Q-Z-(Y)n,
where Q, Z, X and Y are as defined above: m is an integer from-1 to 100, in

one embodiment 1 to 10, in another embodiment 1 to 3, 4 or 5; and n in an

£

integer from 1 to 100, in one embodlmenﬂ to 10, in another embodiment 1 to
3,4 0rb.
e. Exemplary embodiment 5
In another embodiment, X is a pharmaceutical drug. The compounds
10 of these embodiments can be used‘in drug screening by capturing
* biomolecules, including but not limited to proteins, which bind to the
pharmaceutical drug. Muiations in the biomolecules interfering with binding to
the pharmaceutical drug are identified, thereby determining possible | |
mechanisms of drug' resistance. See, e.g., Hessler ef al. (November 9-11,
15  2001) Ninth Foresight Conference on Molecular Nanoteohn'ology
(Abstract)(http://www.foresight.org/Cohferences/MNT9/Abstracts/Hessler/).
f. Other embodiments
[n certain embodiménts, the compounds provided herein have the
formula: |
20 N'mBIN*(S HM(R™)a(SDlX
where N', B, N%, 8", M, S% L, X, m, i, n, t, a and b are as defined above. In
further embodiments, the compounds for use in the methods prov:ded herein
include a mass modifying tag and have the formula:
N'mBiN%(S MR ™®)a(S2LTX, where
25 N.B N, 8" M, 8% L, T,X m,intaandb are as defined above,
In other embodiments, including those where Z is not a cleavable
linker, the compounds provided herein have the forijla'
N BN (S MR a(8%X, where N', B, N4 S', M, S2 X, m, i, n,t, a and b
are as defined above. | '

30 In another embodiment, the compounds for use in the methods -



11 Q@ / s2-x \ xor WRY WRYQ where X, Y, Q

and Ware selected as above; and R is substituted or

unsubstituted al kyl, substituted or unsubstituted

cycl oal kyl, substituted or 5 unsubstituted

cycl oal kyl al kyl , or substituted or unsubstituted

aral kyl . I'n another enbodimgent, R is selected from

cycl ohexyl, cycl ohexyl-(CH2)n, isopropyl, and
pr@ha@ulhefemh*mdmdem@@;@ Jifbendae2 OF 3. As shown in the

formul ae above, Ris optionally substituted Wth W

I'n other enbodi nents, the conpounds for use in the

nmet hods proylded 10 herein inglude: -122 } N@Cb {

OHO OONY Qv MO/ \ OH Gy O\OONOa -

2004/06497 1'US2004/ 001037...- - ove O-\MH O

A
\ C—LY - C—LY C—LY -
e / | ]

where L and M are each independently O, S or NR3; Xis a reactivity function,

as described above; Y is a selectivity function, as described above; Qis a

sorting function, as described above; and each R® is independently hydrogen,
- substituted or unsubstituted alkyl, substituted or unsubstituted alkeny,

substitued or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryi, "

, substituted or unsubstituted hetercaryl, substituted or unsubstituted aralkyl, or

substituted or unsubstituted heteroaralkyl.

In another embodiment, the capture compounds provided herein have



0 Ow p~/p~~~0"~p~\p CHy g-0 O-N O -124 NHZz O /O
1 ~*O NHO,N HN,..l HHO s NN \WN ONH o0 A
N3 S NHZ OA H NHOHOOOo 0 s NON NH OA

¢ conmpounds within these enbo nts are
thoseﬁ#‘z{%ﬁ{ ing 5 fromall conbinations of the YBUp80+4001037
listed above for the variables contained in this
formula and all can include Q groups. It is intended

herein that each of
-117-

the formula:

C—LY °

QM

5 wherelL, M, X, Y and Q are as defined above.

In another embodiment, the capture compounds provided herein have
- the formula:



these specific conpounds is within the scope of the
di scl osure herein. D. Preparation of the Capture
Conmpounds The capture conmpounds are desi gned by
assessing the target 10 biornol ecul es and reaction
conditions. For exanple, if the target bionolecules
are proteins, X functions Sui.table to effect coval ent
or binding to proteins with high affinity are
selected. Y isfiselected accordingoto the WO . o

2004/ 064972 P(Q[/ U52004/ 001037 -1;5 conplexity of th

target m xt4rs€ and the desired ficity of bi

by X. Q s Sellect ed accor di e nunber of d

of the m xturelthat are desi and !'W is sellecte
based upon™t#fie environnent o e bi onol ecul es t IS
probed A variety of capture conpounds are design

alr@_thdgse Kill in\the Art\/g ~-pa§ag& { Pl ary
capture cofffjpunds ¥ ¥es<ri be :
compound or{ simlar capture
synt hesi f~according to a hod di scussed in

gener al or by m nor }atlon of the

by seleckﬁng appropriate st g materials o
nethoqﬁ% to those of sk n the art

general ,” the capture conpflinds can be preparéd
starting with the central noiety,Z. In certain o

enbodi ments, 4 is (S )tMR75)a(R)b In these
enbodi ment s, ﬂ--xcapture conp can be prepar ed Q

opti onal | pked with S S2, followed b
Ilnkage to cleavabl e IinKer L. Alternatlvely t he
' Qup |s opt i onal | S2, foI
1I\/(Rt5 a, Ynal ly 3 : 4Foup
A€ ze M /5)a) t eV h
Y nctloﬁﬁl upl i ngr20wth an
ddiede or ol i gonucl ejgti de anal og Q (e.g{/™a
H phosphon or phosphoric
The Q gro | ‘generally bg
the bases t¢ avojd conpeting re oNs

upon i ntwrgduetion of the ty. In one enbodi went,
t he Zugﬁ6ho is reacted wrtH a m xture of al l[R*ypossi bl e

gy tIOQS of _an ol i ggonucl eoti de or_ oligonucl eotide
'E‘/‘ d‘? a9l Qerpa selinad ahpwe a1l N2sand a3 @edde Sofln

aﬁH{ﬁére&%bQSﬁnéHt, AYGAELEA 18 RE3ERYBEd Hith the proviso that n1, n2

and n3 are not all 0.

In another embodiment, the capture compounds provided herein have
the formula:

u

e



B). The resulting QZ capture conpound or capture

conpounds is(are) then derivatized through the L

term nus to po s an X group for reactio’vitha

bi ornol ecul e, sUCh as a protein. If desire®™ the

N- BrOt8EP4RE groups on the 0 nmoiety are then rREHUS04/001037
Alternatively, the N-protecting groups can be SO

renoved follow ng reaction of the capture conpound

with a bionolecule, including a protein. In other

enbodi nents, Q can be synthesized-on Z,. RECTIFIED

SHEET (RULE 91) | SA/EP -126- including enbodi nents

where Z is an insoluble support or substrate, %3

i  a bead. In a further enbodinent, Qis
presynt hesi zed by standard solid state
t hen Iinke%ﬁﬁ M. ternatively, O
st epwi se or’ fhe noi ety. 5 Provi

exanpl es of synthese§ of the captur

provi ded herein congal ni ng~al and

phot ocl eavabl e Iinkéfs. One © skill ih the art can
prepare ot her capture conpoupds disclosure by routine
nodi fication of the d herein, or by
ot her nethods knowrt 0 X ‘ inthe art. 10

For synthesis of
an abkal i ne- | abi |
1, 4-di P hef & M |
. mono-prptected® e.g.,  as MA® correspondi ngte

‘nono-te t-bu%&%dinethylsilyl'ether. The remai ning free

al cohol 0i soW@H-$afd zed as the corresponding
2-cyano-et hyl -N, N di i sopropyl phosphorani dite by

reaction with 2-cyanoethyl-N N 15

di i sapeapX! vhoosmpdbarhey @stirdid shoveeact i on of this

amdite with an oligonucleotide, (i.e., Q, is, .

fol I owed byanathenembedimans the saphire sgmprsnss prpvided herein have
p%ovhggkﬁ@ﬁFporresponding al cohol . Reaction wth,

e’g

., trichl"éromethyl chloroformate affords the
illustrated chloroformate (i.e., X). ~~ OIBDVMS OH Na
HO YN~ O OIBDMS O 'I"™ G HO /O 0

Y-HN or O o OorNH-X

O
o or NH-81-Q

“OMe

F N

where Q, Y, X and S are as defined above.
10 In another embodiment, the capture compounds provided herein have

the formula:



P ligonucleotide 20 (ligonucleotide For the synthesis
of a conpound provided herein containing a
phot ocl eavabl e Iinker, 2-nitro-5-hydroxybenzal dehyde
(i.e., a precursor of L) 1is reacted with, e.g.,
3-brono-"i-propanol to give the correspondi ng ether-
al cohol. The al cohol is thep.protected, e.g., as the
corresponding tert WD 2004/ 064972 PCT/ US2004/ 001037
-127 butyl & et hyl silyl her. Reaction of this
conpound wijt h tri et hyl aljum num gives the
corresponding benzyl al cehol, which is derivatized as
Q-Er$ Opngs/to 3 I T8 ng he procedure descri bed
above he arnjjdite ip reacted with an
ol i gonucl eoti dg (i Q, followed by renoval of the
protecting 5 gre g derd wagdgakgon of the resultlng
al cohol as the corfespgnding chioroformate (i. X) .
OrBDVS
H3C _ OH NC O ,
_ B3C NC~—~ jI~ O
oIigonucIeotioe P . [ i de 10 For the
3 g;ﬁ§§h§ 3 9 sund ged~her ei n_cont ai ni ng
AR C?ablle I|nk er,”e.g., a heterSE}PUWETﬁbnal
trityl ether, the requisite phosphoramdite trityl

ether is reacted with the ol i gonucl eoti de or
where X, Y, Q and W are as defined above.

~ Inanother embodiment, the capiure compounds provided herein have
5 the formula:

(Y or Wor H)O 0 6]

O{HorWorY)

where X, Y, Q and W are as defined above.
In another embodiment, the capture compounds for use in the
10 methods provided herein have the formulae:

e



ol i gonucl eoti de analog Q followed by deprotection of
the trityl ether _and capture of a bionplecule, e.g.,
a protein, on t aI cohol via a reactive 1 eri vative

of as descri bed above. -1
“’B&?’?ﬁl“gﬁg oong OGHZOH-GN \ \ \ (R15) 5 ECHusaabonsos:

(R15)a (R15)a r /' \ OX dig (R7/5a In another
enbodi ment, the capture conmpounds provided herein are
pr epar ed by the nethod illustrated below Briefly,
reaction of cystine with a biof#hn-1inker noiety
results in derivatization of the ampo functionality.

5 Reacti ok the resulting co yﬁ W th

N- hyd i ni Mde and, e.g., A

di cycliohexyl ¢ar bodi i m de ( for t he correspondi ng
di - N % Reduction of '%I fide bond

i nker noiety forns
2 equivalfents of ‘the desired capture conpound. . WO
2004/ 064972 PCT/ US200{/ () 01037 [-129- NH2 bi otin HOOD
MOOCx ST NHS T S/

a Q
52X
B
S
or W-R Y
’ X
AP

where X, Y, Q and W are selected as above; and R is substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
-5 unsubstituted cycloalkylalkyl, or substituted or unsubstituted aralkyl. In
another embodiment, R is selected from cyclohexyl, cyclohexyl-(CHaz)n,
isopropyl, and phenyl-(CHz2)x, where n is 1, 2 or 3. As shown in the formulae
above; R is optionally substituted with W.
In other embodiments, the compounds for use in the methods provided
40 herein include: '



biotin INNO O HNChiotin a) redn S OND) ~drug OSO
biotin ~NH O O HNCbiotin O drugwS O2 N 0 O An
exenpl ary phot oacti vatabl e capture conmpound .nay be
prepared by the follow ng nethod: OH ONO COZH HN

DI C/ NHS/ DMVF HZNi ~OH SO02NHO9 SQNH2 \ SO2NH2 1 -130-
CO2Me CO2Me CO2Me CO2Me CERSLI Me \ Dess-Martin P 1/ 1/
r I/ 1/ 1periodinane CHO CHOH 0 11P1CH F3C F3C F3C
1) LiodH OoH 2) Tsd

OMe

MeO—




CC2H C02H CORH 12 or A920 anhyd. NH3 N NH I\IOTS FSC N

FBC NF3C 0 p/Nys/oMF 0 ON 2 F3C N FI - ~OH NHS,

DICHN S ON C’HOOHHO O Biotin quN

Ly MM N1 / 0 NaHO03 H H." S N
%&%%ﬁ%mwo OHry ~OHO~ HO OH H B oB(jT’UﬁZ"‘W"‘m”

V\o 2004/ 064972 PCT/ US2004/ 001037 -131- F3 N H1 O

1/Bost H N f " -NHHN O DCCODMF -- -Y OHOHHNO

SO2NH2
~123-

OMe




5

10

O her phot oacti vatabl e capture conpounds may be
prepared as follows: HO (~*N 5 OCH DI J ET3N NHS
~H~S 0- J S hhodn ONFI-H ONHH O NH ©ME, RT,

overni ght stirz O NHZ ~~ Bi ocnjugate Chem stry Vol 7,

689 (1993) t-Boc-Asp-4-OBzl-1- NHS HS DVMF ' NP I~
O-NF)H O NH 2) TFA CO2NHS-fgth S CFXa 0ZIAN NH O N-N ||
O/ OOBZ) NH~~ - 0 NHC~- W/\~/OCF 3 0 OBzl ONH
NH XXXX''''' N Nt-Boc Hig N H HONO2S O-NF}1 ONH i

O-N HONH 1/BOBt/ DOC/DM O C{_11 HN O /\ . 00 , O~g
X0t NN O NHO ~O-~ ONHO,NHCF3 O CF3 O T\ N-,(_‘\/?O
Vs

A N
bomf

L H_/
I~ /__/ o
NH,
Ny,
Q Q:O

e o

N

. N/\/\/\“
‘ N \__\—_?-’O
: 0
. NH
o

N,

Specific compounds within these embodiments are those resu!ting-

from all combinations of the groups listed above for the variables contained in

 this formula and all can include Q groups. it is intended herein that each of

 these specific compounds is within the scope of the disclosure herein.

D. Preparation of the Capture Compounds

The capture compounds are designed by assessing the target
biornolecules and reaction_c:onditions. For example, if the target
biomolecules are proteins, X functions suitable to effect covalent or binding to
proteins with high affinity are sele.cted . Y is selected according to the

e



N 5 WO 2004/064972 PCT/ US2004/00 7 03 7 -132 The

above syntheses are exenplary only. One of skill in
the art will be ble to nodify the above theses in
a WoUWeh e sBNner to synthesize other -' co

within the Scope of the instant disclosure. Synf’ﬁggég’"“’”w”
of capture conpounds as provided herein are within the
skill of the skilled artisan. 5 E. Methods of Use of

t he Conpounds The capture conpounds provided herein

can be used for the analysis, quantification,

purification and/or identificat#i@h of the conponents

of ~ bionol ecul e m xtures, including, but not limted

to, prootpedtyddibe imget Mhdyrecand thealasied specifdityesrbinding by X.

et AP R SRS P BB 5 ot e e
bi ontdreow e-skicerm! Bssddeuddi BaaiiRRmsANEf the humxﬁ@r&uw itat is
bi onol ecul e conplexes and i nternedi ates,, such as fhose

in  HTBRHEN AR ITRRVL AN RAMER cht gegigned pecording fo such
I ng erdipghiat es. To initiate an anal ytical process,

m xtures of bionol ecul es are obtained or prepared.

They can tIH@rrap&Irgenmauntisencedesigred aiambepayniesizedday

Lo Sfngp PR IAee A RIATLL B BRI rcrometery
et haagpiurgicginpeuloa iddgscribed delee Apl aaptucaptnmpeuas sagimilar

 ang AAEy SRRSO R e SHOr UG (4 ARG Plsgussed in

29 - fgembe bekeubit sy o ncﬂ’&ﬁﬂ@df@éﬁbn aﬁﬁéh‘ﬁetblﬁdﬁ Ey @electlng
variety of ounds, and known protejn

I
ConerapProRiials SE I MBBITEL Pf i SRR Kb BpRe Rhoil in the art,
Wi de vari ¢f ye@éral, Qﬁ@héﬁt%ﬁ'é eaﬁpohﬂt% Bt Bgﬂ o B%rﬁut[@wlth the

conpl exur of m xtures of nol ecul es,

bi onwieatal @giethy:. éia) mera@m eigbwme@tﬂ el t(SanW t)g(r& {»b In these
{nh)ét % u&r"glgn L ur e é L?J'odn%g%d&%o éﬁr%&é arr %\Qiéh an
b{5 viappoepristely Isebstduterir(g d.uwith boe ogimdreR Befaums) M group.
oo 62 o afERL R e S A A RSAS e
subsedeavhblelimkepl e Alteasatively tee Digdup ie oplibAalhAinkayd t6 ﬁ,
For - dingieny st HEPARER Phonh BliaT ! g Pipla e then
f 1 ui drerigaéedrond it§$uﬁ§' M(Rw)a) terminus to have a functionality for coupling
20 with an oligonucleotide or oligonucleotide analog Q (e.g., a phosphoramidite,
. H-phosphonate, or phosphoric triester group). The Q group will generally be
N-protected on the bases to avoid competing reactions upon introduction of
the X moiety. In one embodiment, the Z group is reacted with a mixture of all
possible permutations of an oligonucleotide or oligonucieotide Q (e.g., 4'

25 permutations where i is the number of nucleotides or nucleotide analogs in
B). The resulting QZ capture compound or capture compounds is(are) then
derivatized thrrough the L terminus to possess an X group for reaction with a
biornolecule, such as a protain, If desirsd, the N-proteciing groups on the Q
moiety are then remaved. Aliernatively, the N-protecting Qroups can be

30 removed following reaction of the capiure cormpound with a biomcleculs,
including a protein. In other embodiments, Q can be synthesized on Z,

RECTIFIED SHEET (RULE 91) ISAJEP
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20

30 by cell lysis followed, for exanple, by either
precipitation nmethods (e.g., ammoniumsulfate) or
‘enzymati ¢ degradation of the nucleic acids and -133-
carbohydrates (if necessary) and the | ow nol ecul ar

wei ght material is renoved by nolecul ar sieving.
Proteins also can be obtained fromA expression
libraries. Aliquots of t h&l2 Broteln m xture are reacted

with the collections of capture conmpounds, gs? ?r al |
mmMIbgregntmjdlmﬁgtscwhe@oz ison Wsobiblessypraresibsirate, such as

a hadE L |08 ér%gnbc?og@gpgbeg' AESTANESLERBY SWadar @B Pitate

ure Into separate

| lwﬁfrﬁrﬁ@#@ 1lﬁ§|i‘fmhltﬁﬁma‘ﬂc Wi@irmgively, Chears bk aghibesized atpivide on

X or the reactivity function plus the selectivity
1h$&fhmql@ﬁ The diversity (nunber of different)

Se'ﬁg:?é ‘&ter:i(i{egéﬁ% ?%Hné%sfdf% Hh%@e?of’ﬁ%&lﬁu@borﬁﬁtﬁmds

ure of bi onpl'ecul es, such

Cprédided Qie%m&:onﬂaﬂmhlg rali@;!mééab@xm‘ubbb@toﬁh@yébleﬁlgk@rsa@e of

sets of conpounds .djfferin

skiljp dbe @R eaHPSPREE gieh P?@‘H E‘P'E‘BPPH@ g‘éc\%“&e $5e d}”t“ﬁeof
m%‘iﬂgéé’t?drfm {halReino8s %&érfaad) hendiglenrr otRef frethaRtknown to

inthe resulting array so that wultimtely
these bf skijhat theoartt he array has about 5 to 50 or so

b I d
SN e dampRufo BRAELhSlen itedrfnd STBRANA-
ia&@m@ $4M|(Hyd@o>ﬁmﬁéthﬂ?dmen@(1 &l &) tihmoranprotexted, feeg.
each "spot" on the result

he.
* astptameseponginameno-taRbHbIdRHRIEY! SRPE CHBSEMREHILN oe

a|8(r&}hc\>'ih %8211 el 2 ’Eh% 9|fes bﬁélﬁ@%”%xa‘}%@étHWN jgonpounds

&8s O Functronarit noted, an array
diRopRsMASEEphoedmite \byZeBotio wifls Zmymbﬂdrl-ﬁuﬁpor ts 20

b || hat bl whi ch
diseprap crﬁé’meétes'aﬁq?rfat il Rodelin SRR Aol S U1

ol r;]}glﬁre%tlﬁ fdil@%d‘?)? rBRRVaFaf thedesteRting group to

éads are |oci on the array,
pmideel!hbl amasespbadmg aifa;dtth Reediipowittise.gr.drigjptasaethyl

ot AR LSt Bl ARrBER B T i ng

the small est 25 possible nunber of reactions
necessary to conpletely analyze the m xturg,
these embodi ments, selection of the dive

of the-fghber.,,of X and XY ron,;_l, s o ent

r eact m W Il be—a—ftneti on~0f onpléxity of
the_bi~epst ecul e m xture to be .analyze M ni m zation
of the diversity of B and the ~>%ﬁiof X and/or X'Y
groups allows for conplete ana f the 40 mxtur

Wi th mnini mal\j@%\ymanms
-NC . HO\ /

ohgonucleohde
ohgonucleonde

‘For the synthesis of a compound provided herein containing a
photocleavable linker, 2-nitro-5-hydroxybenzaldehyde (i.e., a precursor of L)
is reacted with, e.g., S-bromo-i-propanol o give the corresponding ether-

alcohol. The alcohol is then protected, e.g., as the co.rrespondi_ng tert-

vt



The separation of proteins froma conplex mxture is

achi eved by RECTIFI ED SHEET (RULE 91) | SA/EP -134-

virtue of the ound- protein products b to

di {.fe nbers of the collection. The suPernat ant,
mh&%ﬁ%gg%%gﬁns the capture conpound-protein ,.YPCT/USZ004/001037
‘products, is contacted with support bound or other

wi se | abel ed or addressed ''P recipient nolecules,

such as oligonucl eotides on a support and allowed to 5

bi nd, such as by hybridization #i@7-an array of

conpl enentary ol igonucl eotides. |In one enbodinent, a

flat Boyliinethppity ethehaReaation ebthis carppdural With eirséthp@iuminum

IocatLpns an _array.of oli orucleotLdes or. )
of | gEhieT B 50E AT o bornd plachol vyt Bisivalised asitt he
sel eqihedphBrRil20sial HEOPHELAGH l?t%cﬁﬁeé? LbgPAUF E ARG is

anal og, I's hybridized to the capture
conpdandegiviitotreeligcaupeetive (is., @) ibiiovestbiog iereotas ofiter srotecting

e Qs BAE A AERBREN crtos i <G8l o fiestiaceonding

an additcesieabié: (jar,gy can be achi eved by sorting into
an array of mcrowel| or mcrotiter plates, or other
m crocontai ner arrays or by |abeling with an

i dentifiab ta@ The m crowe 6L Ot iotrems pl at es,
or mcrog aj ners, can inck siﬁﬁptsﬁB/;tranded

ol i gonu des or ol'i gonug| eotli de anal ogs-t-hat are
conpl&trent gry to the ol%Yonugl eoti de or

ol i gonucl eghipde anal og Q Aftey,reaction or
conpl exati on of the conmpounds with the prQteifs, Y _OTeDMS
‘excess conpounds can be renoved by addi r eagent

designed tg actyas a "¢ ring agent, r exanpl e,
a biotin R éharr\ﬁv1@%h e, whi chn 20
functi ong identical or simlar to that reacted

W th ke ected X, is alkowed to rgact wath any — =
excess congound. Exposure of this mxture tlo
streptayidin.bound to a rmgneticN ; %

renoval of the excess of the conpounds. Hybr|dization

of the conmpound-protein products to a conple tary

25 sequence_4_s :kiﬁngg/ﬁﬁﬁﬁgding to standard .
condi ti ong tn the present of chap "'@\QakRQz/Q\W/m

t o bal ancg val ues of the various hybr
. hybri do,zed wat eri al can be washed off

hybri di zed rfe
the nmethggs heyein use mxtures of the t
provi ded hereiln that have pernuted Q gH&lps

o achi eve
sortF?gLéﬁrﬁF/%hg bi ool ecul es fol | ow ng reaition with
np Thes

- laott
t he conmpounds. &M xt ures HO™ oligonucleotide

10 For the synthesis of the compounds provided herein containing an acid
labile linker, e.g., a heterobifunctional trityl ether, the requisite
phosphoramidite trityl ether is reacted with the oligonucleotide or
oligonuclectide analog Q, followed by deprotection of the trityl ether and
capiure of a biomolecule, e.¢., a protein, on the alcohol via a reactive

15 derivative of the alcohol (X), as described above.



of compounds, in certain enbodi nents, have subsets
(e.g., 64 or 256 or WD 2004/064972 PCT/ US2004/ 001037
-135- 1024) of different X reagents out of the 4

permutations.in Q where i is the nunber of
nucl eoti des or anal ogs thereof contained in the B
noi ety of Q (e.qg. 65, 536, pernutations for i = 8).

Reaction of the subsets separately with an aliquot of
t he "bi ornol ecul e n1xtqﬁe)to be anal yzed results in (r9),
conjugate 5 m xture af can be aligned with,

mcrotiter (e.g., 96, 384 1536,

pl at e

analysis. | nmbodi nents, selective
t he ' ept X noiety-cont
ea V. and t ket—=reactive
I bady 0 o-reactive X gro R
fecti p"X Groups, gfc.)ycan be performed” for co

anal yehscHaen a sinpgl e, agsay (e.g., on a single chip
us ks

proy&des further ng of the bionolecul es prigg“to
I

Figure 1 depicts enpl ary nmethod for separat
and analysis of a co Iex m xt ure of protelns by
of MALDI - TOF nass specf?émetry Exposure of
conpound as described herein, to a mxture‘%?’a

bi onol ecul es, 15 i ncl udi ng, but not | it T4 to,
proteins (Pl to P4), affords a conpournd ein array
(NA = ol igonucl eotide noiety or oligorucl egtide anal og
nmoi ety, L = cleavable |inker,

Separation of the array is effect R ybrldlzatlon
of the Q portion of tﬁé array t& | erreft ary

sequence attached to a support \ste
ol i gonucl eoti de chip. The pragei ns (P

conplexity of a mxture of bionolecul s Nl udi ng,

but not |imted to, proteins; is |ow, ar Nni ty

chromat ographic or affinity filtration net@égs can be
applied to separate the cong?und protein Engdagts_from

t he Irp@fmfbﬁarnewbsz@lm@t the ceRiIrg cOMANDde Provddas iR @re

gﬂ{eeﬁﬁeﬁﬁ]d Musehel $ %C@“ﬁ " BFleﬁyr’ r&Qcﬁcﬁ'{/ %ﬁsﬁﬁﬁé with a

e conpoun or to I'zat| on,
bbltiafhe kelr bty dequitetie dasv&tlzabon ahtkt&eamiétoeitMeﬁoMity he

t hi th t hat brid
RegridotBedcrainarpabouBd il RN ara ahodRinide od Qi
d%%eiﬁarﬁaaﬁn@@qmmwtweoﬁ&%ddd'm HONABAStEe

array mnim zed Mass spect roneters of various
Redndiorcainthbaisigfide band tollawedymereactien phitbtaettinig-linker moiety

forms 2 equivalents of the desired capture compound.



30 (e.g., linear or with reflection, with or wthout
del ayed extraction, with TOF, @ TOFs or Fourier
Transf or m anal y with lasers of differen
mavelengths and 2004/ 064972 PCT/ US2004/ 037

- 198-200406d%qpl e st ages). Mass spectrometry for nBEBUSHPH001037
use herein, include, but are not limted to, matrix
assisted | aser desorption ionization (MALDI),

conti nuous or pulsed electrospray (ES) ionization,

i onspray, thernospray, or nassiMeg.cluster inpact 5
mass spectronetry and a detection format such as
linear tine-of-flight (TOF)NM: refiectron
time-of-flight, single quadruple, nultiMptevguadrupte,

si ngl ef eti SectB, tiple magnetic sector,
Fourierﬁ??gﬁffg?;TSion cl ot taamHr esomance  (TCR—Tom=
trap, and conbi nations thereof such as MALDI TOF
~spectronetryH: For exanple, for ES, the sanples,

di ssolved in water or in a vol At R LA L ;00 are
injected either continuously o dlscontlnuously into

an at nosphebtc pr ssureSnga;L%Lon i nterface (APl )NgS

and then mass yZeg-by e. The ——
generation of I'tiple ion peaks that can be obtai ned

usi ng vl RSSA~~mRect ronetry can i ncrease the accuracy

of the mass determ nation. Even nore detailed

i nformati on the specific-structure can be obtai ned

MS/ B quadr upol e confikgurather~~ARjhods

-nunber® of blinglrewerygy col |l isions duriog ion
(see, e.g., Juhasz 20 et al. (1996) Analysi/&, Anal.

. Chem 68:941946, see also, e.g., U S. Pateft No.-
5,777,325, U. S. Patent No. 5,742,049, U S Patent No.
5,654,545, U. S Patent No. S5u84dn 950K A Pat ent No.

5,654,545, U. S. Patent No. 5, 760,393 and Pat ent
No. 5, 760,393 for dagertqti onst of MA.DI del ayed
extraction protacol s). Condrti oMt o esul es to be
anal yzed or of the 25 capture-cornpound

bi onol ecul es prior to analysis algo can enpl oyed

In MALDI mass spectronetry (MALDI - MS), /Aari ous nmass
anal yzers can be used, e.g., nagneti®>sector/nagnetic

o e Y BIR Bl SR Ao by

( TOFYhe following method:
OH

0
COLH © HN

DIC/NHS/DMF O ©

. SOpNHy | SO2NH,
S02MH»



30 including orthogonal tinme-of-flight (0-TOF),
configurations as is known in the art of nass
spectronmetry. For the desorption/ionization process,
nunmer ous WD 2004/ 064972 PCT/ US2004/ 001037 -137
matri x/ | aser conbi nati ons can be used. lontrap and
reflectron configurations | so can be enpl oyed.
MALDI - M5 requires the bioﬁﬁ&bcule to be incorporated

a natrix.Cohéehas been pebthged on polygg&tides

artd on nucl ei cjatl ds mixed in olid 5 (i. e
ystG@HaBivre) T8y i X. DEheMamibri X} s sel ected s that it
sorbs the | r rad-att+on. hese—fetho %y a

Stri ke

Idyj zed
er eby

aser, such as7a W OferibfisSerkasgr, is used t
GH® bi onol ecul @fdmtri x m xture/~®hich is cry
on a probe tAzp. or - ot her suifis&bl e support, ¢
ef fecting desorption and ionization of the
bi onol ecul e. I n addition, MALDI-Ms has been perforned
on pol ypeptides, 10 glycerol, and other Iiqui S1)3for
matri x. A conplex protein m xture can be sele thgﬁ YoH
di ssected, and in taking 'all data together, TCl
conpl etely anal yzed t hrough the use of conpou'&g Wit h
different functionalities X. The proteins present in a

1.xt yre of biologica rigin can be detecteg,thbecause
gk%bﬂroteips Ra&p rea8#$ve functio @%ﬂtie5'©gzpresent
gt hei r SGrT aees. t each 6%@V¥i A on

there is the sa
¥ame conditions as L or{is_ _added
fnout coval ent atta Nrent to the solid s
Fs€elf’/i ng as an intREnd nol ecul ar wei ght F8tandard, the
rel ati ve amount of each protein (or peptide if the

pr ot ei ray was enzynaticall® di gested) can be
- determ .0 This proges al lows for the detection

. of changes ressed prot® ng when conparing
tissues- from Heal and _di s i ndi vi dual s, or when
conparing the sane ™ dhder different
physi ol ogi cal conditions<¢€.g., tinme dependent
studi es). The process al sp all ofws for the detection of
changes. i n expressed ?re‘emns when conpari ng
different sections of tP3shes (e.g., tunors), Wiich 25
can bg obtained, e.g., by laser biﬁpsy. Q

Pr-ot g5 ot ei-q i nt er achHoe and prete n- smal |

nol ecul e-{e..0., fdrug) —%ﬂ%eFaetiBﬁs { e syt by
cogfadiitmg t he Conmpound- protei nc&rmajy Wth & nmiXture
of the molecules of interest. In thls case, a compound
will be uB®® that has no cleavable |inkage L, or that

has a linkage L that is stable under

clfeavabl e under the

Lysine/EtaN/
f\lac 50 mM
N NaHCO3
0
LI : H o~

HN S N HN O 12 HN— NH HsN 0
A TN A \_\L_/_aq 2DME | \““\_j?"<
"N H - OH "N H O " OH

Biocytin



30, MALDI-TOF Ms conditions. Subsequent scanni ng of
the array with the mass spectroneter denonstrates
that hybridi zed oteins of the protein ar have

RE! +SHEET (RULE 91) | SAIEP -1SB- effeCtivel
in§§1§%§§%§gith the protein or small nolecul e an%yﬁggmmuB7
of interest. Analysis using the well known 2-hybrid
nmet hodol ogy is al so possible and can be detected via
mass spectroneter. See, e.g., U S. Patent Mos.
5,512,473, 5,580,721, 5,580, 736513%; 955, 280, 5, 695, 941.
See also, Brent et at (1996) Nucl eic Acids Res.
24(17):3341-334.7. In the above odi nents, including
those where Z contains a cleavabhety ge, the
conmpounds can contain a nmass nndif@in .adn these
enbodi ments, the mass ™apdifying tag is Us to anal yze

the didfdamences in HtTuctiure NHSI denchabn
modi f i dEd/oMFsuch %ﬁJp pho%érggggn och—{
dephesphoery-ation) —and of! expression | e s ab

bi onol ecul es, including proteins. In one enbpdi nent,
two conpounds (or two sets of conmpounds havin

i dentical pernuted B noieties) are used that &my
differ in the presence or absence of a mass nodftying
tag (or have two nmass tags wth appropriate

di fferences). One conpound (or one set of conp s)

is 15 (are) reacted with "healthy" tissue and t mass
nodifiedﬁggngznd(s) are reacted with the "dis%ﬁiﬁﬁ

ti ssue u r phbtoastiestaberptical ﬁﬂﬁgj '

reacﬁﬁ.gé_are pool ed and analyzéﬁ I'n ghgaﬂigggﬁgggy$éas
The “differences will elucidate those proteins

t hat saltered structural [y or expgessed in
diffe:%gﬁ%ﬂpﬁﬂc@ﬁl‘mﬂé qhmc;@g]e Thr ee M
nor m@OF’nndTT“Tﬁ@‘T@é%ﬁg uged Tﬁf§€nﬁﬂﬁfg! s I
reactions and pBYF-&d: wvarishtirt i pl ex afal ysis to fol |l ow

the differences during different stages of disease

devel opment (i.e., mass nodifying tag | at tinme pointo-—o

1, mass nodifying tag 2 at tine point 2 etc. Maof, -
alternatively, to analyze different tissue secti OBscnpfate Chemistry

a disease tissue such as a tunor sanple. 25 Vol 7, 689 (1993)
Selectivity in the reaction of the conpounds pr|oVBudéer-4-OBz-1-
herein with a hionolecule, such as a protein mi re

al so’ can be achiveéd perform ng the reactiagns

under ki netic @bRlT iy Wirkhdr awing akiquots at
different. tine intervals.f Aldgr |¢ely,'g§§fgf§qL\w
paral | el reactions can bg perfqfged (for o 8kunpl e® all
differing if the B muiety ofthe—Q grou and either
g ﬁm\,e\o,\, group) H
NH

per f ot

: o)
O ‘ O
3 NH
[0
N=N +Boc H ~3
. i 3 . HoNO,8 o7 NH+ O NH
o ~NHH ¢ SN VBOBY
DCC/DM 0 '
O
. IOL AN ’\/O.__/—- \/\0\ 7 NH O
o;.k\/\&/ MH O : o O NH
o WA CF?’\A/C(&O
CF-'*Y@A 0 NN 4
NN . '
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30 with different stoichionmetric ratios or stopped at
different tinme intervals and analyzed separately.
RECTI FI ED SHEE{@RULE 91) | SA/ EP WD 2004/ 72

P /U82904/0010 -139 I n enbodi rents where the
qg?ﬁWé"&@ﬂbounds provi ded herein possess, a FPCT/US2004/001057
'um nescent or colorinetric group, the immobilized
compound- bi onol ecul e conj ugate can be viewed on the

i nsol ubl e support prior to analysis. View ng the

conj ugate provides information @abnut where the 5

conj ugate has hybridi zed (such as for subsequent

| NAALDI - TDRersiswe ssrpﬁxasesmeé ex@mpiap) i8S Dnel &F Sk hahe art will be
enbodlb nt s w ](n& | ect eﬂ@r eagents the quantity of

gi veR St BapAity ﬁa?VQ SER peRirpNesTIEENG to %@neme other
vs. chfpeanss \nﬁthn‘?lh@%cﬁbe of Y i Htﬂtcffﬁ?dﬂpig%rez Q\?ntﬁ okeS capiure

be determ ned by using dyes

s pecf‘ CRORONGHEE IFe\ided hereli arewithintios skil Of the @t artisan,

hods ar erforrred by tagging the
bi om% ecufb%gh%"g B’é Yﬁ'@ O ﬁ‘E’F-’HE??ng but not limted
to prot ei Mhe cobiune &0 Lk
three to fi VgWPofethg@ggnpogacﬂgfe&%%Fwﬁﬁ@gg%ﬁﬁéhe gnalysis,
conpAumiiicalis guy ‘“Fa%@i HBW@F ideptitesgiogrd dhe ootrqmgems of
smal | h blO Iecu
than. & IS AR Mot gt e RE e BT s They can

Suchbe et & ScMemhdnaéne‘qaﬁftsmﬁrSmblé@hké@Q@ iduHtif Bﬁ:g%'&ndadates and
after capping SH, SS ca

1Qr ggfg&a&pe %Ség? 0 %ﬁﬁea? %IOfa@JQClmbllqm@I@@ulﬁdntarafvﬁqnwd to

| exafﬁdleﬂtlfytﬁkﬂnﬁﬁ[l@ eSS ahy§ Jﬁéﬂrﬁhetkétés é!ﬁéhegé feElin

captured using a diazo conpoun
aryl B'Pﬁ'i@fﬁif»‘@hp@famys and Ctthersblekﬁgm;dl rtraetmednbaasr eacti on

b t F
? 320t Foﬁgr | zetzg?gl az%}ﬁ ﬂﬁ%gamgéﬁ% Jp’gp%'%s QE%‘G"M%?LHW REe obtained

f uncor bieidy PHd fieh b
ggn’poupr)fm.ig8 Vi ded% ei n, ef%gg#ﬁép% %rf/ﬁ’%{zélg)?g&flﬂe?d as needed,

i gBFRREYl éfsaﬂdaﬂépweﬁumlEﬁ@mbbcutamareusdﬂated from samples
funcidiggalanase Mty YHh6R! doa élep[CfS an exemRJTary capture assayin

whfch capture compounds are bound to biomolecules and analyzed by
MALDI-TOF MS. Example 9 and Figures 20b-f show results of exemplary
assays using a variety of capture compounds and known proteins.
20 1. General methods
The collections provided herein have a wide variety of

appllcatlons including reducing the complexity of mixtures of molecules,
particularly biomolecules, by contacting the collection with the mixtures to
permit covalent binding of molecules in the mixtures. The capture

. 25 compounds can be arrayed by virtue of the sorting function either

before, during or after the contacting. Following contacting and arraying the
 loci of the array each contain a subset of the molecules in the mixture. The
array can then be analyzed, such as by using mass spectrometry.
For example, protsins are isolated from biological fluids and/or tissues
30 by celllysis followed, for example, by sither precipitation methods (e.g.,

ammonium sulfate) or enzymatic degradation of the nucleic acids and
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A biornolecule nodified with this reagent is then

| abel ed with an oligonucl eoti de possessing a diene
residue. It is appreciated by those of skil

RECTI FI ED SHEET (RULE 91) I SA/EP -140- in the art that
many reagent coupl es other that dienophile/diene can
be used in these enbodinents. In the case of

di enophi |l el di ene, the reactign of the dienophile with
the di ene can be perforned 1Rt he presence of many.

f ' | | ud '
PO PRV SGEErs RS inecbi moleater neishumatetaldes s
EARGIEIY, MblsduRe “‘Nﬂ%cgriﬁi‘é?mzng '% 'czh EnibifRalidls! |1 ng

specific reactions can be per gfén one reacti on.
fgé’é%%" o librappgy Aliasoisgiisegiadeit Inyudurm aramsaciqn wiih dgged

AN B EoR s EndnRer el B Sleaie hgve

cilie regu fta;cnomalmesl serisas diflegamn ushaivity das/or SueBiivity, to

|orm|e ul e éo be sorted wi'th
P?aff‘ §deacHringirdoaseiscied

rSeetivig.of X or the gusEtivity furﬁbti%ﬁtt@u&’é R Hefo it BSn The

use in the nethods provi e erein are

ounds for
Of‘f?ggi% greenksr of gifargnt selastas fon 1%@@15'“@ furatjoe 6udepends on

the SoRiFlexdly 1 RMeF S inkERe b BioALdith, Sieh W dieif o of
Hsitoee forspgaple wigredhers aresethoft drm;xnmatdmfaingm Xtnd Y,

S 5 4P 96 kil BRGSO

| Iderng‘thtte@mwrje ﬁm:suﬂ'"mlemt|dumbdrdndi&|nhé&e&ﬁldn@}éfrka§i isB&hat N

the ratig of buffer:organic
RERERY oI SREIT e cty st orte B0rorise Hpmacules
b@onaab\aqmmmanmﬂeté cdriBourRL. SinQYenkRACARHRIY gfncﬁhe 20
ngﬁggs E provi ded herein with a water-sol ubl e amn ne,
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-141As noted an array encompasses not only 2-D arrays on solid supports
but any collection that is addressable or in which members are identifiable,
such as by tagging with colored beads or RF tags or chemical tags or -
symbologies on beads. "Spots" are loci on the array, collections where
capture compounds are s'orte_d according to their "Q” function are separated.
In certain embodiments, the analysis is conducted using the smallest
possible number of reactions necessary to completely analyze the mixture.
Thus, in these embodiments, selection of the diversity of Q and of the number
'Qf X and X/Y groups of different reactivity will be a function of the complexity
of the biomolecule mixdure 1o be analyzed. Minimization of the diversity of B
and the number of X and/or X/Y groups allows for complete anlaiysis of the
mixiure witiv minirnal complexity.

The separation of proteins from a complex mixture is achieved by
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2. Phenotype anal yses The col |l ecti ons of capture
permt a top down holistic approach to 5 anal ysis of

t he proteone and ot her bionol ecules. As noted, the
coll ections and nethods of use provide an unbi ased
way to anal yze bi onol ecul es, since the nmethods do not
necessarily assess specifFEMEIasses of targets, but

: i,d i f h [ h I . Th
vit iEfbe SFRGind b eidroitcts 5o 06 tepdioreamgeberaithe
colleidrel "ﬂh@@ub@rnbmutﬂﬁfhﬁﬁrc)sn@@#ﬁ%ﬁ%ﬁg@?&gcﬁ ipound-protein

modi fi cations, including pos
Pragénts | isaonérmed withsgppordoundionothdrivise iaBOHR addressad

- i nel ude. lupility function th
f@@'@&gé?%%%@%?-o%d&&a%a@ﬁ%aﬁ%eﬁ%s&%a%%%e'ﬂ%&w@%@%%
indysuehyaspsy hybridingioanslaysi B . ?”? iges
Im%ﬁaﬁﬁ;?o'cri ;ﬁlgﬁggla??ﬁae}géf part %@%ﬁ%&?f’“@% é '9.68'
in oneemppgimets a et Rolish spsencihahaslyiss sit apatisyfdisinct
loc#RBRS! &n uRaL Ak bt Ralod NP el ahed o a largel

phenotype, proteone var

- compleypatiery tathe selestad ol', BN, @Ii@ndc'l‘e%ﬁﬁ_@'ﬂ?'cﬁpoﬁ&dfé&h%s

cells.jn target tissues and variations from ce
a“%(?gr Ee‘%ifba{bf&eﬂﬁ*ﬁdg? Cagiurg spmpeyngrbiomolgsulscproductages,
suclh embedss t t he bj ool ecul e
- conponent s oféﬁt?pi@lﬂggeigﬁgh@g@ﬁére ﬁ@%@g&eﬁ”{’f}ﬁ%ﬁ P as
a begdppepammiopof therpempemnd-piateipr rotdets hteRgea®ibYsable

IL S 4y M ' , . such di d
artG e ool 7 e RS Sl e ar microftear ca.

- plaes, @r dtle@uhtcroéﬁrftéiﬁéﬁék‘?@y‘asl%ﬁbogr’@%miﬁ/itﬂfanﬁh ?@a%‘feu{a%sf

can be attributed to the 10 ces |
The RIWRIOT midRelitet platest pomiciotbetaimecs Tamintiude single-

i ndi i . .sanpl es. can be obtained froma
strated DA 1o HER O oS I B el e efh complementary
to hkeeigbppeleotide oh oigoriueRiotiay anglsy/e, di seased and

res Rﬁnder S.. .
er reaction or complexation of the compounds with the proteins, any

- excess compounds can be removed by adding a reagent designed to act.as a

"capturing agent.” For example, a biotinylated small molecule, which has a

functionality identical or similar to that reacted with the selected X, is allowed

to react with any excess compound. Exposure of this mixture to streptavidin
bound to @ magnetic bead, allows for removal of the excess of the

‘compounds.

Hybridization of the compound-protein products to a complementary
sequence is effected according to standard conditions (e.g., in the present of
chaotropic salts to balance T, values of the various nybrids). Any non-

~ hybridized material can be washed off and the hybridized material analyzed.

In further embodiments, the methods herein use mixiures of the
compounds provided herein that have permuted © groups fo achieve sorling
of the biomolecules following reaction with the compounds. These mixtures
of compounds, in certain embodiments, have subsets (e.g., 64 or 256 or
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versus non-responders, are separated. In addition, the
cells can be synchronized or frozen into a netabolic
state to furthe@greduce background 15 dif‘llences.
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bi onol ecul es and patterns thereof. This can be
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or tissues with one phenotype 18520 the equi val ent

- cells to bionolecule sanples fromcells or tissues
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' When the complexity of a mixture of biomolecules, including, but not
limited to, proteins, is low, affinity chromatographic or affinity filiration
methods can be applied to separate the compound-protein products from the
protein mixture. If the proteins to be analyzed were fluorescently labeled prior
25 to (or after) reaction with the compound but prior to hybridization, these
labeled proteins also can be detected on the array. In this way the positions
that carry a hybrid can be detected prior to scanning over the array with
MALDI-TOF mass speciromeiry and ihe time {o analyze the array minimized.
Mass spectrometers of various kinds can be applied fo analyze the proteins
30 (e.g., linear or with reflection, with or without delayed extractidn, with TOF, Q-

TOFs or Fourier Transform analyzer with lasers of different wavelengths and
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en'esmlum ithALDI 'BQF irh¥ss0épBiibrneb)dan %%ﬁ'i‘&ﬁe%l‘ BY reducing
ﬁg a{"% er 19 higlt-\ energy collisions during ion extraction (see, e.g., Juhasz
20 et al (1996) Analysis, Anal. Chem. 68:941948, see also, e.g., U.S. Patent No.
- 9,777,325, U.S. Patent No. 5,742,049, U.S. Patent No. 5,654,545, U.S.
Patent No. 5,641,959, U.S. Patent No. 5,654,545, U.S. Patent No. 5,760,393
and U.S. Patent No. 5,760,393 for descriptions of MALDI and delayed
_ extraction protocols). Conditioning of molecules to be analyzed or of the
25 capture-compound bound biomolecules prior to analysis also can be
employed.
in MALDI mass spectrometry (MALDI-MS), various mass analyzers
can be used, e.g., magnetic sector/magnetic deflection instruments in single
or triple quadrupole mode (MS/MS), Fourier transform and timeofflight (TOF),
30 including orihogonal time-of-flight (O-TOF), configurations as is known in the
art of mass spectrometry. For the desorption/ionization process, numerous



m crodi ssected sanpl es for downstream anal ysis. 2)
Fl ow cytonetry for separation 15 Flow cytonetry is a
nmet hod, somewhat anal ogous to fluorescent m croscopy,
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(cells) 1n liquid suspension, which flow oné at a

time through a focused | aser beamat rates upto
several thousand particles per second. Light scattered
and fluorescence emtted by the particles (cells) is
collected, filtered, digitized gnd 20 sent to a

" conputer for analysis. TypicmﬂﬁﬂfIOM/cytonetry
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comparing tissues fro aithy and disease individuals, or when comparing

the same tissue under different physiological conditions (e.g., time dependent

studies). The process also allows for the detection of changes in expressed

proteins when comparing different sections of tissues (e.g., tumors), which
25 can be obtained, e.g., by laser biopsy.

Protein-protein interactions and protein-small molecule (e.g., drug)

interactions can be studied by contacting the compound-protein array with a

mixtyre of the molecules of interest. in this case, a compound will be used

that has no cleavable linkage L, or that has a linkage L that is stable under
30. MALDI-TOF MS condiiions. Subssquent scanning of the array with the mass

spectrometer demonstrates that hybridized proteins of the protein array have
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order to detect antigens. In addition, sorting can be
performed using GFP- reporter constructs in order to
i solate pure popul ations of cells expressing a given
gene/ construct. 15 a. Fluorescence Fl uorescent

par anmet er nmeasurenent permts investigation of cel
structures and functions based upon direct staining,
reactions with fluorochrone | abel ed probes (e.g.,
anti bodi es), or expression'3§f fluorescent proteins.

Fl uor escence signals can be neasured as S|ngle or
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development (i.e., mass modifying tag 1 at time point 1, mass modifying tag 2
at time point 2 etc.), or, alternatively, to analyze different tissue sections of a

disease tissue such as a tumor sample.

Selectivity in the reaction of the compounds provided herein with a
hiomolecule, such as a protein mixture also can be achieved by performing
the reactions under kinetic coniro! and by withdrawing aliguots at different

time infervals. Altarnatively, different parailel reactions can be performed (for

example, all differing in the B moiety of the Q group) and either performed
with differani stoichiomeiric ratios or stopped ai different time intervals and
analyzed separately.
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fluorescence at different wavel engths. This allows

for measurement of co-transfection, as well as

si mul t aneous detection of gene and anti body

expression. Appropriate negative (background) controls
for experinments involving GFP-typg.constructs shoul d

be included. Controls 20 include, for exanple, the
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A biorolecule modified with this reagent is then labeled with an

oligonucleotide possessing a diene residue. Itis appreciated by those of skill
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EXAMPLES). O her nethods include controlling various

+ metabolic or biochem cal pathways. Figure 18 depicts
“exenplary points of regulation of 15 netabolic

control nechanisns for cell synchronization. Exanples
of synchroni zing or "freezing" Metabolic Control for
synchroni zing cells, include, but are not limted to,
the following: 1) control of gene expression; 2)

regul ati on of enzyne reactilhts; 20 3) negative
control : Feedback inhibition or End product re essi on
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o&ggq_]lg sﬁﬁ)egtsn%e Sl b \Aﬁhﬁ‘e{}ﬁb "%Pﬁixyg%foilﬁﬁiﬁ%l i oﬁ@e

enzyne, teric te Is

afisoinent, thd eatinal/raffarorgaric sbivent is sech that enabratien of
mol ecul e

th t t
RiteRatRcRee A g5t dr b Aoyt BefL i Froomt Tovents
LP.:{é%MﬁbI@de kmt\aaé ndtBmited t@caaetommlee torhamnité ahdmyddiret dn

e e, By ol SO LA el T

éiétéﬁfﬁﬁ@ BSS OfgfaR icCEb-BHVESRI IS rRRbed, ahERALE oTosddlionafithy

compounds provided herein with a water-soluble amine, such as 5'
aminothymidine, is measured. For example, the following reaction is

| performed is a variety of solvent mixtures well known to those of skill in the art

to determine optimal conditions for subsequent biomolecule tagging and

- analysis:

RECTIFIED SHEET {(RULE 91) ISAJEP



abundancy proteins, that m ght not be detected by mass
spectronetry. To ensure detection, a first capture
compound di spl xperinment can be perforggf.. The
resulting array Of captured proteins is re ed with a
noﬁ“lgmggFgﬂtlve dye, such as a fluorescent dyepct/bisdoe4/001037
will light up or render visible nore proteins on the
array. The dye can provide a sem -quantitative

estimate of the anobunt of a protein. The nunber of

di fferent proteins detected by.j4e dye can be

determ ned and then conpared the nunber detected by

mass . spectronetric analysis. If gre are nore
protei ns detected using the dye, 20 experinents
can be repeated using a higher s ng nunber of
cells so that IOM/abundancg_p[ot- s can be detected
and identified by the mass s spe§trnnetric anal ysi s.
For exanpl e, housekeeFig {r ot e)nsT—selth as actin and
ot he N of'eins, are pkes in hi gh abundance
and can k l/jow abundancy 25 pgbtetyns. Captute
conpounds &f—ot her purification conpgund sel ected or
desi gned t® capture or renpve th&shigh abundancy
prot ei ns ofbi onol ecul es from a mxture \pefore using

a collection to assess the conponents of m xture.
Once the high abundancy protei ng“ar eea-enpved, | ow
abundancy proteins have an. effectively Mgher

concentration and can be_detected. These /80 net hods,

t hus, have two steps: st step to capture high
abundancy conponents onol ecul e m xtures, such as
the actins. For exanpre.~4a cell RECTIFIED SHEET ( RULE
91) | SAl EP - 149- yat e |can be contacted wth capture
nol ecul es th@ —+Fedactivity group such as

bi oti n or other ‘gene reactivity function |linked to
a sorting group to repowe such high abundancy
proteins, and then us itable collection of

9

capture conpounds to fy | ower abundancy
conpounds renmaining in the 5 lysate. Al so, as

di scussed above, capturw conpounds can be designed,
such as by appropri & of W to interact

Wi th intact organelles befmre dIS pting themin
cells that hay!e been gently |wsed/or otherw se
treated to permt access to organelles and interna
menbranes. Then the captured 105#rganell es can be

di srupted, "such as one which can include an artificia
menbrane, such as a lipid bilayer or n1ce||e coati ng,

to capturg theuitgse bhalyses
The collections of capture permzt a top down holistic approach to -

5 analysis of the proteome and other b:omolecu!es As noted, the colliections

and methods of use provide an unbiased way to analyze biomolecules, since
the methods do not necessarily assess specific classes of targets, but rather
detect or identify changes in the samples. The changes identified include
structural-changes that are related to the primary sequences and

10 modifications, including post-translational modifications. In addition, since the
capture compounds can include a solubility function they can be designed for
reaction in hydrophobic conditions, thereby permitting analysis of membrane-
bound and membran_e-associated molecules, particularly proteins. |
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- sypehyRBjzRg o frozea dafee atgbaliprstatado
. difftdncdon- Aa  conponent, presenellin 1, presenellin 2,

15

20

- phenotype. Phenotypes in cells from the same individual and cell type are

25

30

protei ns and other bionolecules in an environnent that
retains their three- dinensional structure. These
captured proteins can be analyzed. This permts the
capture conpounds to interact with the captured
proteins and 15 other bionolecules in their native
tertiary structure. 4. Mpitoring protein conformation
as an indicator of disease The collections and/or

oo B rofin@2ntBER Abe Rl Gl yhald it 8"
not felfteBas bl tatjeripheAONHE! FRdSHe Qbristiol A€t i s

_associated wth a disease (or healthy state) the 20
diffrspess, FUAR 35 0CRERh &S, tMesahic dals, ermpleranixtures of

oo LBy 47 LORIGR SIS R 838 s o

detadt chahgew) sudihas diddigeceldies thamgesapaiong thetiemelecule
t her eof can be usqejd to detect conformationall

CORIROBPBE YrisEusnhany selisdwnependity e fu syrpis G,

_ bl s . spane: . ’ ‘
I o A e G R R B e st s
disEsedwermghemiity,dodindbeisame ipdividudédre tmmpamedpefsiat

ol S Sl BeRRBl BB b e ©
diﬁérmmémnttﬁ%pﬂwbtgbe réihe® &SRB roMNITSRUESS aaRIMGIAGIVMBals.
di seases. her di seases and associ ated proteins that

Heneg, Isiamplewmcan bawbéaiged fronpasinad ingividual éhd Gells wiihch

aiflreh AR NI R A TR Pshs Rl HpTptbdther

I sease | 0ose se

- vefsas reon-fisGohdibis DaBHEEJarbted. i 9dditib®SAhERelcan®eé/ 064972

PCT/ US2004/.001037 -150 Di sease | ?sol ubl e protein

uriherfedeeR Reehaypndh,

apoE Prion diseases, including but are not PrPS
| i mTtheid, the, colteslinns &l chiptiekainpiiuseissan besasepiaeidentify

o BB RO, GBI P BB i

. spBeHit BidrhaleBiNes Rdatierk GRISSEY. Prit& cBR®Y achieved by

comparing biomolecule samples from cells or tissues with one phenotype fo
the equivalent cells to biomolecule samples from cells or tissues with ancther

compared. In particular, primary cells, primary cell culture and/or

synchronized cells are compared. The patterns of binding of biomolecules
from the cells to capture compound members of fhe collection can be
identified and used as a signature or profile of a disease or healthy state or
other phenotypes. The particular bound biomolecule, such as a protein, also
can be identified and new disease-associated markers, such as particular
proteins or structures thereof, can be identified. Exampla 6 provides an
exemplary embodiment in which cells are separated. See also Figure 19.
Phenotypes for comparison include, but are not limited 1o: ‘

1} samples from diseased versus healthy cells or tissues to identify




Par ki nson' s di sease a-synuclein in Lewy bodies

Frontot enporal denentia tau in fibrils D abetes Type
Il anylin Ml tyms e nyel oma | gG@.-chain Pl cell
dyscrasi as Fam I['Tal anyl oi doti c pol ynueur opat hy
TrERSPMACYPn  Medul I ary carcinoma of thyroid PCT/US2004/001037
Procalcitonin. Chronic renal failure aZ-m crogobulin
Congestive heart failure Atrial natriuretic factor
Senil e Cardiac and system c anyl oi dosis transthyretin
Chronic inflammation Serum Anyloid A Atherosclerosis
ApoAl  Fam |ial anyloidosis Gelgglin Huntington's

" di sease Huntington The coll ections can be contacted

Wi th g il UF Sinef bibRRldcRtfsUBER 1A ith Hﬁ@a@@ﬁﬁéﬁaﬁéﬁbrkerq for
or el

‘bi nd retain each formcan b entified, and
patte:ilmaamus associ at ed wth each conformer

Al ternati v,e)l B rtl#lftligﬁ @r% #Hg%ﬂd&& au Hor?rnggﬁnderq (ie. on 20-30%

conf or ner, rrmer "associ ate
di se&ﬁ&naﬁgneb:e maia)‘errta fatizthi= pesghosd e elpik dutifens afd ahers io do

h.c d
di Bty R REER RE Tes BOARE o FoboatE 5 i
nol ecul'e | Mmﬁle«:mm@u@adu@mmm keeddidy profid ecdiugs or

interaction irQ~ce | on . Bi or nol ecul es,
pr ot e?%’onmf‘é‘f@GHOP%'BO'E%WHQG%“WMP%‘RF‘J%? assnsHted 34“5&69

| nt eraebhRfl W & hnarwmé ARfloRadlaHe conpounds.
Col l ections, 5 such as arrays of capture conpound

bound to bAironesires, ceﬂ% entissiesr eposed fo a%%ﬁr@glowqre@?ﬂh!bltmg
78, SRR 00 b SOrclOR i S it assccites
-bi onolvidle iheeeesponseeer wbimt;maﬂéhabaretehmaﬁ@ i ihprefore.
oL ool o1l bnerHF o B SR Hb e HRLERH R rom the seme
be anadganisn,tsuchderitord thelane trtetmnm:absd thaatﬂewe}is aamdssentlally
e BT ol OGS Ao LSRR B 8l nc
- i'p§ er gstthendupietof tex pelRe Sdraples Santengiainds frotyprimahy gells (or
smal | _nol ecul es, incl udi snal |
tissues). [n all instances, tﬂg samples c:ar%J ge ogtained from the same
individual either-before exposure or treatment or from healthy non-diseased
tissue in order fo permit identification of phenotype-associated biomolecules.
. Cells can be separated by any suitable method that permits
20 identification of a particular phenotype and then separation of the ceils based
thereon. Any separation method, such as, for example, panning or hegative
“panning (where unwanted cells are captured and the wanted cells remain in
the supemnatant) where the live cells are recovered can be used. These
methods include, but are not limited to:
25  _ 1) flow cytometry;
2) specific capture;
3) negative panning in which unwanted cells are capiured and fhe
{argeted cells remain in the supernatant and live cslls are recovered for
analysis; and _
KAy 4) Laser Capiure Microdissection (LOM) (Arciums, Inc Mounigin View,

CA).
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nol ecul es, peptides, peptide mnetics, aritisense

nol ecul es or dsRNA, antibodies, fragnents of

anti bodi_.es, reconbinant and synthetic antibodi es 15
and fragnents thereof and other such conpounds t hat
can serve as drug candidates or |ead conpounds. Bound
smal |l nol ecules are identified by nass spectronetry
or other analytical nmethodd44 6. - Identification of

non-target bi onol ecul es Many phar maceuti cal drugs have
si déhes seiding ofifegia inglpdes bykarernahlimiied IpanembeaRR t i on

e

and byisdraluediceitdriscibat ptiran sepieiios xanpllsarorm spi individuahbssad

- with the non-target Cox-1 receptor resulting in side

ongheaebeesuch as gastr0| nt est i nal tOXI city, ulceration,
bl eedi ng p | iver necrosis,
‘hepatic )al I Sgé&' c%ec%:r%ggl“?'an 25 possi bl y stroke
and heart attﬂdka%@e@&ptuméwmdi%eemml tors such as

(tr L§§gd$%4§%9n@|1§m 1%5%91?%12@1&@)_{/ r?turL}shYncpi{}louX{s} n %’xew
Ci‘g%ée REIARBABHISSorm Séh@m&?&(lﬂﬁ ?a I@.f[f-ene IR laser o

(et hyl sul fonyl ) phenyl') - 3- phe 2 -furanone
acﬁmﬂ@ﬁ)@stmasﬁ@twedémmt@aeéeqtﬁ@pe Iﬂiéfft heseslls ase

O e S T

absbp%ien of |t tatiatiei be ndcditssecRdRIMROr sagbundingtissudhe
PPAR-y protein is a receptor inportant in
thtﬁe%ﬂﬁtﬁméhe drtegrityed RN 0Py and P"F’iE@Tﬁ"?PE@cgi%E@'Ith?RULE

-m.@aggéﬁeﬁrpﬁawlgg%lm&%{ 5 éﬁggw 001037 -152 the

gl ucose an TDZs are prescribed
to di abetic p2a}ienFiowicytowmetnytfooadpamadion (gl ucose) is

t | t abol | . Ho . JDZ' ! t
s ST Bebme P BBk somevnar phrlaRuaia flgresfat o °
mléFdsHBW & whidh/Ple¥8drd e htdirs YoibBfhbe d?ﬁééﬂi@l\és%ells) in

triglycerides, known to be associated w
liquidrslispeasion| whlcuuf@@as@e arpdinTrDihreeghua fqmw@@! i%@ﬂhﬁmﬁ’t

fromthe marke liver to t and
rats P SayBrd i deafi A felsh BRE bR, Ligks sBAtpRE R 200
flubfedtaree epiitdBR T béﬁicfé %eﬁéé)ﬁ@@blﬁecte[@r ws;erm afigitizaceand

can al so cause toxicit ere are several E%Sc tic

sesl i 2 EMPELY dasamrlysis ¥m¢aﬂ§y firw syemedn ”@%’é”

i N> N
TR SRoRL T R0 ol YRR AT A o
resultaamt Iﬁuowsﬁam&t tamr@: b@ﬂﬁgtmmd fudrbscenes wdluingtained cells.

ug npl ecul es

I lic)
Cel’s a%%e Isepara’te using a version cnh f?ow cytometry, flow sorting, in
which the particles (cells) are separated and recovered from suspension
based upon properties measured in flow. Celis that are recovered via flow

sorting are viable and can be collected under sterile conditions. Typically,

 recovered subpopulations that are in excess of 99.5% pure (see Figures 19a

and 19b). |
Flow cytometry aliows cells fo be distinguished using various
parameters, including physical and/or chemical characteristics associated

with cells or properties of cell-associated reagents or probes, any of which

-



functional groups subsequently allow other enzymes to.

conjugate noieties (glucuronidation, sulfation, etc.)

to the netabol i @ rendering themwater- s{@bl e and

th ji.ating excretion. Toxicity can occur if
Mi)rr%}e&#w&b}zw fgrm of an enzyne mvgl ved in th3%"”’”52004/00103‘7

mstabol ismmlfunction, or a netabolite irreversibly

i nactivates a cytochrone p450 (suicide inhibition),

conprom sing its excretion potentially leading to a

toxic accunul ation in the |iveri45bepending on the

presence of these netabolizing enzyne systens in e.qg.

ki drmyesmeiasmgd bydnsteaent sesisord. epdratpn:okive vt Dead caorward and

be ohserved in those or 20 Th tur
conpainaeaiiel ArecSRser PRUMMIHY SleiTerin G ggting hosll
usedpé}ﬁ!léqu{g '“f.%ttbhﬁal%m&@er@%eba&@ e@l@@@kﬁ@ﬁh&,%aﬁf&@ne and

interact wth the pharmaceuti cal dr ugs/ drug
fr agwnmmﬁd dmxgp@eaﬂma paripheral ptca@irmrgmnmmatmw@mmx
not

ek TPRbE o oo REAEl Bedfble Sk ORI aRo T eerpe goined. and

i nt eﬁ@@mw gaietieirSareiyred| 60 thepskit of uaﬁmﬁ@mcbuz@qcaﬂer
al ternative pharmacol ogi cal benefits.

unl i kelsthehare eraysta g flawisering R VI@H@(@&@% be collected
bi ol %eﬁ@iﬁlﬂ@t%r@(lﬁg o p?coamf &t{%ﬂ?% gg:kbu"?étlo‘ﬁwatr $h excess of

application of I'seases
f ai | 8158 pgret hat m ght not be efflcaC| ous (or too

BBockbust PPN oahauiRg Su<imeus Ushafy, e mmunofiuorescence

enmbogddaRa! j.e.! BRIMAG LHESISSAHTPAMMbMI At difgdAtedso le@;’fe@@ént dyes in
are designed to contai n pharnaceutical drugs/d

f r agondet & deflaghantgerisol In eddition5arting cpnmm&j@ra@dtmg GFP-

2o Rt AT o0 b G G s ororossn

her egiben geAe@PEL6. conmpound/ col | ections, thereof are
allowed to interact wwth a m xture of drug target and
A8n-target bi ornol ecul e i nflueNesgepae not |imted

.2, © e TSP S TEASERARR of o

are then analyze rug t
non- steuggetesarahfuinetionelsaseSormendiregt atainlngermlcfmmmtbn

f d t I I h
o ndohdaRae e piobes .6 aﬁﬁ%o%%g» 2 Bxbibssign of fluorescent
dr ugfro@élﬁspﬂdarésa@%fézmé %hde rr?éb%u?'éd’ ss%trrg@bpﬁﬁsﬂp%

nate or mnimze fects whil
?ﬁl ?pmaMQgg'rst mr@‘mn?hng;to dﬁfmgm Iamzlr ekolulgtm? laed fluetestence
at _can.be us | net.hods, an ections
or ovP B o pEY e enplhe, Wher Ry lirmRBiartRt pl Bsecne
i ncl y”ﬂﬁjltahébugye&Pﬁéi dphlmvéﬁ‘@brt Gcour IbBbI6EN Flliorescence channels.
(atorvastatin cium EBREX(r) (cel ecoxib),

VI OxXpis)is @pgﬁ@t@@b@ﬁ;ugamgmw@@_w ) Certain combmattons of

fluorochromes cannot be used simuitaneously; those of sktlt in the art can
25 identify such combinations.
| b. Immunefluorescence
~ Immunofluorescence involves the staining of cells with antibadies
conjugated fo fluorescent dyes such as FITC (fluorescein), PE
(phycoarythrin}, APC (allophycocyanin), and PE-based tandem conjugates
30 (R670, CyChrome and others.). Cell surface antigens are the usual targets of

this assay, but antibodies can be directed at antigens or cytokines in the
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(cerivastatin sodium. Once a protein is identified to
interact wwth the drug, public databases 15
annotating the function of nany proteins are queried
to determne if that structure is likely related to
the observed side effect or therapeutic response. For
cases where the function Q{ a protein is unknown,
bi oi nformati cs and functlonal genom c tools are
?llable These include in si/ico approaches
V?H? 3 AES LI cs) i ncl uding sequence al i gnment,
pharmrasepieingss ubedBhrgyihier pellelde prsfilipg obreasom®rigthod
correlation; in vitro approaches including liver
foninepsyane s 2pRRRBE! Proniitmiagisis(B!)y themesh commonly usad

o B BRI o, AR BBy

asebot aF dr glielyelenor apfoptaid hesmyefusing P, @et[q mus;t e‘urstéqe fixed in
vi vo approaches including native poI

OrReB K SAIRIG B &RES HAC (%535 ptesedk A e r%lyﬁ@v%ﬁea@ﬁﬁ& of PI-DNA

.stgiﬁ Heq é&r}’es%%PBE b iR ?r'oﬂgrifdn oY aRRYY | § M PERhR p%%qeq

toxi cCl prospective ' genotypi ng and
wm'r I%secﬁmmantslm‘rmmm mgngdlcammgpmpde&@nemrobo aelis Rlistaining

v REHSIMS L BRI Ro Ly Wrian: (U O ar et Such & FITG
arlcISRP, i S55ARM Fudiét @@%&é@eegpdmbasw@ehe %!S(@fé%létdm

or toxic effect can be deferm ned
Ps- ZXpghe Exprassiprand ﬁwsf@hcn@aalbedmeﬁmddn@ ctly by

o e SBE odh R g PR s Kb S,

: ccml‘.ﬁ*ﬂxctsl (FSFML R 10e RabwreBntprdidigs)aird f&lg@laowmse for

| eadi ng to positive therapeutic results, while
exarapigi ﬁaﬁdﬂa weed tecquaniyy ReRUiatinnsef thpes eplissexpressing the

gx%rgéljg cﬁ ﬁ/lru%ﬁtg of SFY gllen %V?J f)llféatﬁaf &5 b ?Ei’é’eedjat

r a casca even

cdrﬁmd)lnrfgad&rﬁ:i@e bef émtttﬂaoré%rcencel atidifferait mame@rrgmm odlkis
t hat enabl e desi rugs whic Pg |nter 'tg .
alioes prmﬁae%ﬁ'a@aeﬂh? tr@\ﬁ'ﬁ pelitn, e \?ng'”B{ peous detection

of JEfR! % BRMSod L})'%E;ﬁ'esélm ﬁﬁbﬁ%:a’t’é ﬁ%%ét%c(bb&?fgr@ﬁn&f&ntrols |

pture conpoun I"'ecul® or one of it's
fonekabmhentssmvdt!hgdhléﬂ-type chlri#tmcémshmhté kiedadiuged. Controls

i rel.evant ori tions. he procedyr
inglie: 7 oS raResRE R st Attt afhREEH RRus the
Gppqybgr@ﬁgﬂ,ctt hat interact wth the drug and their
respective 10 putative function are identified,

'screening agai st aptabwllic $tpdies 9ndathetastqphes
Annexin-V can be labeled with vanous ﬂuorochromes in orderto

identify cells in early stages of apoptosis. CFSE binds to celi membranes and
is equally distributed when cells divide. The number of divisions cells undergo
in a period of time can then be counted. CFSE can be used in conjunction
with certain fluorochromes for immunofiuorescence. Caicium flux can be
measured using Indo-1 markers. This can be combined with
immunofluorescent staining. Intercellular coh}ugation assays can be

performed using combinations of dyes such as calcein or hydroethidine.



involved in the therapeutic or side-effect-related

pat hways. Knowl edge of the therapeutic effect of the
drug, as well oggts side effects as previ 'y
observed in patients, facilitate the formatiTon of a
hyPOHAE473s to which of the captured protei nRCT/E§H0+001037 |
to the desired therapeutic effect, and which are 15
involved in its side effects. Using these nethods, one
can iteratively optim ze, or re-engineer, the

chem cal structure of the drug, maintaining or
enhancing the desired target prgiin interactions and
elimnating structural features |eading to the non-

target interactpns. sahde@ilifths RiiRGeRS Ccan take place
even before precrl ni cal 20 trrgl S, Qg.@ ni fi cant cost

and time s&NRFPIEERTEEPaEREd ol m@lﬁ‘@@"@ﬁﬂhﬁ icgn e culiured, and,
di T erent, And RRiHH: J%A@sgmh?ggrpahaﬁﬂ belbid N%@ - This

whi ch ¢an be re- 1 ntroduce nto clinical trial
r eductanbencss el em:ltialo identify phicmehperepbeiie hmml@@deq Such cells

SI n e effiC .

R e T T S
st r uctﬁuurlﬁbr Yeelipin WMé cell myeth) cathesheiabelid %t@omﬁher
to 25 enter i.nical trai

| nor e aVBeToTERd S Seb Baretpaldipi nt® RUGR st crigmety (see.

a-tre gus_)cpffect on reduci ng the tine and

~especi al | e cost f dr eeloment Usi n
ot hode, | SRS fan De o Hieaed STaSHET by & ECBEPEgIOdS,

al 40 RAHRhGBut %ﬂfdﬁﬂlt@a ¥ 6Bl ERGatlrér crﬁiBQl lons such as by
downst ream cel | ul ar (functional) ass

used. trOME¥Rl GfARAANGFIUR w%t@mamﬁ@r@;galt omd/alf @thﬁbws that
| kel
' e egf% g@%bf‘ﬂhméﬁﬁn&% R ofbiHeFE ttatB?'?gs%%ue Ger

redesi gned 2on5| deri ng m -
aI | t rﬁexwaggsa eOthear rnﬁethpd% Irmitmtraﬂlea vagossmmetahalic or
t he [ r
B ﬁ@*fﬁ;ﬂ%ﬂ%ﬁ%?%f%80%'?%%?99“'6““ o
pr 5 eimetabalicecarntiol mes:hammquacgﬂ siircbamésatioha Examplésof

L SRS B i i . e,

gr ow rigt h@hbﬁmfadswaﬁea‘ollmganghe west ern popul ation in
the com ng S a#{cﬁ f Rezulin (Tr ogl i tazone) has been
wi.t hdrawn fl &' FEPR EPTRRCNE71 was recently

w t hdr awn Ql}gaé‘gyjﬁ’tmﬂe}:&yﬁfelr@b&;o[@nd sal es of other
drugs (e.g.. Actos, Avandia) have been hanpered

Gu80 o0\ 5 3) Bpaabiesconlion bpbdanak Wy en PAERO GRS reRrgssion and
T L SRR RS of B A RGO o dcrece
bl ockdn the transcription of protelns _
4) positive control: catabolite repression is considered a form of
positive control because it affects an increase in transcription of proteins.
25 5) Control of individual proteins translation:

a)  oligonucleotides that hybridize to the 5' cap site have
inhibit protein synthesis by inhibiting the initial interaction between the mRNA
and the ribosome 408 sub-unii;

b) oligonucleotides that hybridize o the & UTR up to, and

30 - including, the tfranslation initiaiion codon .in_hibit the scanning of the 40S (or
308) subunit or assembly of the full ribosome (80S for eukaryotes or 708 for
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arteries caused by elevated |l evels of cholesterol in
the bl oodstream However the prescription rate of the
statins, inclu Lipitor, is affected bygms de
effects: patien taki ng these drugs nust noni t or ed
by MOREHOHHYsi ci an 15 frequently to ascertain tRHEEUS2004001037
toxic effects such as |liver damage are not' taking
place. (3) Arthritis / Pain / Inflammtion. Reports of
gastrointestinal and in sone cases coronary side
effects have limted sales of the anti-inflammtory
COX-2 inhibitors Vioxx and Cel eQgex, as nmany doctors
recommend that their 20 patients take safer but far

| ess , V& gs such as ibuprofen to ease
i nfl a%?g f%rsiygsgn%?l‘orrs. F. Systens In further

enbodi mentd cotirel aigmsb traddaiiord! rivglifigetidrods descri bed

herei n are.desj d to. aced jnto .an int
A T L

f ol | omirRgsRr eRs ensyepsnd cokats 1 abraduwinlse wlesieric sie is
froma biol ogical source, includin i sal ati on .qf .

or 81 eGP Gy ST Re I JERdS Hel s Sefiete. i e bRfein i an
di gesih.9he, WHGItHE BAdIRAc sNARNIREdieEPheamltng is rertivalie., the
of [ ow nolecul ar weight materials 30@%}5 onal |y,

al i queifaciey malecyesinsTeaspsdnaagtiviyof t YEE- 9W%t ei n

M Xt UL GricomP@ enzlirbk Hagd QAIARE ocudpifd by various
React‘iagir%w% E?ﬂé%@%@cuég%é?ﬁre, f‘s_uch as a glr ot gi n ..

ni xt uefigctonnolecdlentoatigdyatedirtaymedntivibheyar @range of conditions.
reactivity, (X . di versi . provi ded

hgﬁei n; th??'s step %%etgiggﬁgag'} c‘)aré?rr'g pﬁ-ﬁteér?; al l el 'usi n?'

al i quot s dfpohienbdiseateassasiated markers andjalgetmcould be low

CompoanEreh T e e e iy REbE EeERIELEy flask Wectrometry. To
conpogmérd deteztion Cofifst gaptare t;mnabuérgi display @xpedment can be
e, an

o oaeets % MY S ARBHRLB BBl o
si180! seid@ivetdyaneech as adghdrsscent dgs shaywibligig upue rentierddsible
anal oz%%rg {n%teins on the arfay. The dye can provide a semi-quantitative estimate
of the amount of a protein. The number of different proteins detected by the
dye can be determined and then compared the number detected by mass
spectrometric analysis. If there are more proteins detected using the dye, the
20 experiments can be repeated using a higher starting number of cells so that |
low abundance proteins can be detected and identified by the mass
spectrometric analysis.
For example, housekeeping proteins, such as actin and other such
proteins, are présent in high abundance and can mask low abundancy
25 proteins. Capture compounds oi' other purification compound selected or
designed to capture or remove the high abundancy proteins or biomolecules
from & mixture before using a collection to assess the cornponenis of the
mixture. Once the high abundancy proieins are removed, low abundancy
. proteins have an effectively higher conceniration and can be detected. These
20  methods, thus, have two gieps: a first step o capture high abundancy

components of biomolecule mixtures, such as the actins. For example, a cell -
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- suppo

optionally presented in an array format and are
optionally immobilized on an insol uble support
Optional ly, subsequent chem cal or enzymatic treatnment
of the protein array 15 Analysis of the bionol ecule
array, including, but not limted to, the steps of

(i) deposition of matrix, and (ii) spot-by-spot MALDI -
TOF nmass spectrometry using an array nmass spectroneter
(with or wthout internal+i4&. g., on-chip nol ecul ar

wei ght standard for calibration and quantitation). 20
I gataReh her cordatied wihrdapirk maﬂeu:qjesrmm |rmlm:iameea¢hvttycgteup
descri bed hereln ar e, desi aced into

N R e R P e

rfaﬂ#cl\@vma i BBERIATIE R tcinkSBh@ U & Bileid: esligeBsn of
froma biological source, including isolation of the

YIS qagnmtmse@nqient@swg SPYPREINEY COMANARE femaiging in the
,gé&gstl on, precipitation, washing) Optionally,
renoval of | ow nol ecul ar weight materials o

Opt | o] 35 disbispedtdhayet trptivearpsnpeunds cemasdasiansdcAuch
t

& bl aPartotplh sl tlo & WoROM e Mgt bAMRERe bore |

mfsn@mﬁ@ ﬂﬁ@ﬁtln cbitgrihgahaveehetn gertly 1(96d mmsihemmwﬁaaied io

PR oRGseds i opAnaipe ang i eLelitsiadt T he taptuted

&'g@ﬁ@l'léé;%ﬁrﬁb@ﬁl@r@bt@d éaaihlawﬂd which@anuadludd ae atifiek!
conmpound Chem cal, or _.enzymatic treatnent

BEBIRERRE SFUCRAS %lswgévdamor Eeleiseatingolo %é)mwﬁgﬁe organelle

r%'i@iﬁé‘ Bﬂd Ritesrliss8lcRufRs 69 Bh 68 EhmEORaBftdns their three-
npoun rotein conjugate, to single stranded

dumegzsmml éiﬂlﬁt&ié% Jihese Captulrd Roteins cambpsgalyead: e
é?ﬂr@*s:tﬁg El.)/r c&nﬁéb%n@s Dl dclith B HFotelidd@nd

gonuc eot1 des or ol'i gonucl eoti de
amrb@mndemlesmtrmrmatlye ﬁﬂrb@mﬂtlél@turﬁ an array format

2oede MRl TR R 3 RSP b o
but nDhe Icomtmedstamdfor members thereof can be used to detect or
distinguish specific conformers of proteins. Hence, for example, if a particular
conformation of a protein is éséociated with a disease (or healtﬁy state} the
collections or members thereof can detect one cohformer or distinguish
conformers based Upon a pattern of binding to the capture compounds in a
collection. Thus, the collections and/or members thereof can be used to
detect conformationally altered profein diseases {or diseases of proteiri
aggregation), where a disease-associated protein or polypeptide has a
disease-associated conformation. The methods and collections provided
herein permit detection of a conformer associated with a disease to be
detecied. Thesze diseases include, but are not limited to, amyloid discases
and neuwrodegenerative dissases. Other diseases and associated proteins
that exhibit two or more different conformations in which at least one
conformation is associated with disease include those set forih in the
following Table:
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the steps of (i) deposition of matrix, and (ii)
spot - by-spot MALDI - TOF mass spectronetry using an
array mass spec¥@bret er (with or w thout Wernal,
e. p nol ecul ar wei ght standard for = 15
caﬁob%ogy?%%zand guantitation). The systens incl u%wuﬁ%"”mmﬂ”
coll ections provided herein, optionally arrays of

such coll ections, software for control of the

processes of sanple preparation and instrunental

anal ysis and for analysis of tHhe%esulting data, and

i nstrupentation —such as.-a nmpss spectronpter.f
anal megaﬁé the 20 bi onol ecul . The syn&cdvrbla Mtadve

ot h¢g+—deviees as—a—i €reH -Of] ragm 3
devJ Megﬁr?“ﬁé?as%@&r)ot ein ni xta‘uLPFép I&% o] %X\m‘#npqm fBu, non-A
partlially separat ed The el ugt@ripsnsobpleesnebull.ipresaneliin 2, apeE
contirruots- US e €.g., mcrotiter

pl at&f'on “@f‘%géjinﬁad'ﬁ bLﬁé'Jtew{ejact ecH:wi th a capture

conpjdionted for §WU§@@f-Jﬂkﬂb weges.pl gx reactions, aliquots in

. each S%He toRiRe SloRytotr@neousl y rleact 25 with one or

nor ¢ of thle capture conmpounds {provi ded herein that,

for |EREFPFRPE Wach differ in Xl(i.e., amino, thiol,

| ecg | dinyBipspbicdigal Btieredis @A) i t y)| supblaxigedidmuteay ($12P) and
spegific and differentiating sle Vi noiety Y and

[ ﬁ tthe Q. group. Chronmat agr aﬁghy %‘eglﬁ&:{falééleé‘%np in qummlc

or ifrPidtsgigraee medi um The r esiPitli gy r eact i on m xt ures

ar & IR gRELaral y 7ot O TeCT . i R0l ohelel. 30

s'ubcpmlpnt secondary reactions ecular
i nt qr‘ﬁ@ﬁ’@f@”ﬂp%ﬁ‘* demesaar e per f orndFPI®r to anal ysi s,
| ncTEReksossy spectromet ri ¢ ahnghyigl S. —~ RECITFIED

SHEH! 20041 064972

=<

PCT/{US3PRANGIPIE37 - 158 The syE198ks"3H ovi ded her ei n

can [ICasda dei aRcasgendly Tine, buch as pipetting

thaﬂ‘ Fardial ariyipidote RAWTEEUSCPRBNE 1 a T'?é%gf%if‘i on devi ce and
%Emdﬂuaérymn&mmtﬂmneter foprocmaahnysi s and data .

cTact LA STTCTIB™ LA alllll:u I.U O
perf Fhionis SRl S eps” i ncl udi ny ?('E'éégaﬁgf' FIG 2),
dtiee heb)tfaf%iel cul tures anaitnats:snem:fecamrpl es) are
V| W lll J. e | .
sy=temlc al%_mnélos fré %Fﬁglét(ﬂ: d for

|VQLQ of
cel | Chrbm@mﬁuyndtmrber ating the aﬁavalmlmdlﬁn sone
.enb ppropriate washi [ eps_are {ncl uded,
as }i\ &%i%?%goggaddl t| an of enzyhe ﬁ@ o _di gest nucl ei-¢
aci disFamnikl aneigosinon- Gelsolin

Huntington's disease Huntington

The collections can be contacted with a mixture of the conformers and
the members that bind or retain each 'form can be identified, and a pattern
fhus associated with each conformer. Alternatively, those that bind to only

% one conformer, such as the conformer associated with disease can be
identified, and sub-collections of one or more of such capture compounds can
~ be used as a diagnostic reagent for the disease. '
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protein conmponents. In further enbodi nents, instead of
regular MIPs, MIPs with filter plates in the bottom
of wells are used. Cell debris is renoved either by
filtration or centrifugation. A conditioning solution
for the appropriate separation process is 15 added and
the material fromeach well separately | oaded onto

the separation device. 2) Separation utilizes

di fferent separation principi-es such as charge,

nol ecul ar si zing, adsorption, ion-exchange, and

mol equl ar seieli Msi<lRiEaH iRt A BRE Sidinbcole-bivmnolecule
sanple size, 20 suitabl e appropriate dinensions are
utilized, irdaERies invesdpetien hi gh performance |iquid
'chronatography (HPLC). In certain enbodlnents a

cont |Ermnu@cﬁllcéwq§’h<ﬁﬁeﬁ@t®5%@@cﬁ%% LS & ERVAIRTEAY | s

reRv e ot Hitacto 81 pifoblich (il Gpdndl gBmetios

' ebt‘h@&faraf}ed:fbapiar@cmheoaaaﬁbagﬂdlto Snmq!emlmsbm B3 from)

t di ff t

o5l et 1T ¢ e 800 B0 eR Ttordd drafnd MERRLL bEGRIC S

c(@hdﬁ@ﬁe{( m&w}f?m{ifhctﬁeﬂ mnrersgaf bibihbletbles e seeivst binds to
. er are nor

i bRUBH BIAMAEEHHES . Tbs SoPNEh DiHTBRAe *9@0*&&@%&%9%%8 or
b?’&nﬁ%le‘ﬂ@rlug c%dlﬁﬁfe é&ﬁﬂ%&bé \:8n Mepeﬁ'aalyzea to identify €., 1N

agent In

mmma@aﬂmymﬁbaw tgwmtmgayggts wnth the rE:ng(:]lllda\te rug.
F-Lé]rlelxh{;{p\% g}ﬂtgﬂ folein or%?ot’ﬂﬁ'l Btén{diecalelm%%ctlo?@ are
d| fferent

ead ent ferent
sxpmpedmmikasp compdiatds) éymeaﬂy small mles&, @og.wmg sagll orgamc

h 9 t
rapie . P b feile, iETes, alhoril RORLARNT HRAAY
éiitmﬁespﬂﬁgmn‘s dRegiotieiss reteadtiinanttand, sya_thaliuelnﬁbotﬁiem
b ragnsheRRgap ot icH SR ARG (o b Y 3R
CAtiRdAtb8 B8 iéahaiomwmer \Bounkdiesraall tolecutes(are dderttified by
necessary confornmati on%l of thehparot ei ns intact,

mBss sBGCEARGINNGr eberaagivticalimathpds: subsequent 10

exper g Ment §eptification of non-target biomolecules
Many pharmaceutical drugs have side effects that may arise from the
interaction of the drugs, drug fragments, drug metabolites or prodrugs with

* drug non-target biomolecules under physiological conditions.

For example, aspirin reacts with the non-target Cox-1 receptor
resulting in side effects such as gastrointestinal toxicity, uiceration, bleeding,
perforation of the stomach, liver necrosis, hepatic failure, renal necrosis and
possibly stroke and heart attack. Selective Cox-2 inhibitors such as Cox-2
inhihitors such as 4-[5-(4-methylphenyl)-3- (triflucromethyl)-1H-pyrazol-1-¥]
henzenesulfonamide, (Gelebrex®) or 4-{4-(meihylsulfonyphenyl)-3-phenyt-
2{5H)-furanone (WV10XX®) have side effects that may be the result of
interaction of the drug with non-target biorolécules. As another example, the
thaizolidinedione (TDZ) class of antidiabeiic drugs are PPAR~ activators. The
PPAR-~y protein is a receptor important in the regulation of genes involved in
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5) Excess Proteone Reagent is renoved in the pool ed

sanple wusing, e.g., the biotin/streptavidin system

with magnetic t?is, t hen the supernatant

concentrated and conditioned for hybridization. 15 6)

Tr 108V 4 %an O i gonucl eotide Chip. After a waRHT/Hgpo0+001037
step to renove non-hybridi zed and ot her | ow nol ecul ar

wei ght material, a matrix is added. Alternatively,

before matrix addition, a digestion with, e.qg.,

trypsin or/and chynotrypsin is Pé#formed. After

washi ng out the enzynme and the digestion products, the

20 mif? m@taéolmeggluwsm%hmids. HPZe hiepprescriteskto diabetic patients

spect; ' t., DL - TOF. ma : -
spect",ri gﬁgbf?/biog %b*g?'f& rregg3 grﬂcgrp PRy ™ ﬁgezpﬁe@oweger, TDZ's
conf isg@ FaCwWo e aisei inebha vity FPARL S| Mp@itsh ¥&hs Shier stafture

be aﬁg\lml ed, . Ehg [TBSS,. SPE( trometer has an xy stage and _
25 t HEPRRS 1P4RF sYahGliepa H deglygesilesnkndven tepier asenciated with
aral yatdovakhialar Biehes! RS Rle - - | : -
that npost of the, reaggﬁrthg par f@eﬁ&ﬂgl"% \ﬂ@ﬁrﬁgﬁg@?the market

hy br idge 29 hiyeriexisity. radoh¢igs mndlfeentite vené peceatly agporie! in a Mayo

cl eaygd;:. €l 0 duni ng, mass spectronetry and

t her gﬁﬁ'r"gété\n&ﬁo %%redééﬁg@& g%éjl_,lﬂr gﬂ% eﬁ%%sfml ecul ar %ei ght

area of 30regmstpetitasuraraaido Walibe BSid! TheRRAtallral enzymatic
from t%e elptl de.él ase.of enzymatic digestion) or

or ot SYHORI CERATDIR I drgihpkm Mene sud Daawiant system is the
Eiﬁlal [y, t h@gﬁgcfarg?ppm%Tgw&@a{g@gﬁﬁsﬁ% gﬁg{);mﬁ? %2%%@55’ work by
for ABRGENG fluwtionalarpupmttkipequscalyipophilit] dmgandeeuleer These

SRR SRyt 5L B g e RaEoate mostes

N tor ey ma L o qarrony) ot SORElLeRs e R fom water-

hu maﬁojbﬁé_ a:’@fqhhé'ﬁ caclitafing pyeretion.afaxiciye cale ptourdf apotyeiarphic

A5 RRRET N OEIRNG PROAEE U rRi T8 ieh: g Saretabolte

whet hikavetdilly inactivates a cytochrome p450 (suicide inhibition), compromising
its excretion potentially leading to a toxic accumulation in the liver. Depending
on the presence of these metabolizing enzyme systems in e.g. Kidneys, lung,
or heart, similar drug toxicities can be observed in those organs.

20 - The capture compounds/collectiohs thereof provided herein, can be
used to identify the drug non-target biomolecules that interact with the
pharmaceutical drugs/drug fragments, drug metabolites or prodrugs including
th not limited to, receptors and enzymes. The identification and
characterization of the drug interacting proteins can also lead to unexpected

25 alternative pharmacological benefits. 1t is not unlikely that drug targets in
other unexpected biological pathways would be found, which allow the
application of the drug to treat other diseases. A failed drug that might not be
efficacious (or ico toxic) for one disease could bs turned into a blockbusier for
another disease. | |

£
o

In one embodiment, the caplure compounds/collections thereof are

designed to contain pharmaceutical drugs/drug fragments, drug metabolites
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10 proteins and their functions are already known. |If
the function is wunknown, the protein can be expressed
fromthe known DNA sequence in sufficient scale using
standard nmethods to elucidate its function and
subsequent | ocation in a biochem cal pathway, where
it plays its netabolic role in a healthy individual 15
or in the disease pathway for an individual with
di sease. Since the master pl¥res containing aliquots

e dlfferent roteins wthin a given tissue

from cgv.? P
SLAMELES 8 e aredivy dunciing sadsuinblel ragtivity ang sedinent
FHRABRERD! In 1o ARRe DRoGLd RLIRE MO ARy Pl eom ot ed

g the proteins are on the chip
§Qﬂ' PEUB AE@HfﬂiC@ﬁéiwemmumtmm il s20ixtura of drug

g L Sl tar t,.val i dati.on_ar/an
isg{ﬂgﬁyﬁﬂgeﬁﬁ%@r g%' |on e(“h' h"éttr&ﬂ"lu nieF"ﬁ‘%'rrﬁF?@Qr of
sreddihs milheotdpdsret diordleguiea ael thtne tth @ientif@rug target
%}{gl nf QL A i,.cs _The raw_ data, generate from t he

B TRTL iAingleS s sSersap fﬁiynﬂ figatien §f druogron-tesget
siondendes eah Gklp is mﬂ@é»%"éadcﬁnd’éi%%‘i@@f}, Pthd %Eﬁlﬁé&énuﬁcéﬁ

%ubtractl on,. noi se reduct.ion, nolecular wei

4eF g PRI dealion oldhe davmairugiersgo, ehp‘eaﬂi&e or minimize
thietspals atrbeR)whiERaifRliSRY y?%eﬂ’i%é%t Xé}hﬁlﬁﬁs&fu tH8ecules

cl eaved proteins or the estl
that ean Petuseddn dhe meihadsdng Qdﬁecmnssnmmgep thetein are set forth

igbapastiiorkh, SRFIe nibEe B ifaliooh B fok AGtns et
C(&\fy‘blyﬁ‘ﬁs?E&E&RE))@ (el Yino®dtetecoxitesph Ay ol @
Ers%taﬁﬁ%ﬂ{ggrf)yl ated, etc.). The different sets of

erinents ongi ng to one set of conpounds are

| corrpo@ade aqnmtmr adderiltﬁikd tafdetaet @ithtied aelg, POblicCIREBASes
onetiﬁiﬁ) nts us s. a set of ~conpounds with
| fie GBS O oy BRiSin ate ousiad oritemaios dinat

ﬁnnﬁnneﬁamkelyﬁémwdiaﬁhéébﬁeﬁ/@ﬂ sidd&fddt P tHfrap&\fic response.
F5_:)r ot eone, ce not all proteins in the proteore B\nrl'si

AR T © by fHnstion pha éwemsa pekpeun: bigwfamatine andt a
fanéticral densmietooy ar@%ﬂém@:‘? du |EEIU>G<Q rr:gs?;?%&’ BE%QSﬁes

sets of exp eriments wth erent
(Bmfpaﬁﬂ%)ﬂaclﬁ@ng speuenseAlishment, mrwmco;ﬂmrssmomology

rRSHSEI &R b&gel%pt?r?lfﬁt%m%ha I‘? s dﬁﬁgg?lg%%grs €

I ndi vi dual s or omdifTferen
rﬂ@m%@mm&wb@m@ﬁw{s@ (e.c. P%OmDNMs@gpmeo BNZymes,

| 10
e end by kR RELETE Vonr hetBp ey srpfptons and

profedu/pratein ioteraé¢tiohef @oll-out proteins; in vivo approaches including
native polymorphisms, knock-out/knock-in, flow cytometry, therapeutic activity

- of the drug (i.e. therapeutic profile and experimental toxicity, and prospective

genotyping and prospective phenotyping. Using these in conjunction with
cell-based assays and ribozyme-based knocl-in / knock-out technology,
which of the proteins identified above are associated with the iherapeuiic or
foxic effect can be determined.

7. Dirug PRe-zngineering
An important goal of most drug development projects is to maximize
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tissue areas (e.g., of a tunor) are investigated, and
the final data archived. The follow ng exanples are
incI uded for il trative purposes only an”are not

the scope of the inventi
&ﬁg%}z%ﬁ{”@@ ade sol vents and reagents were use§CT/US2004/601037

wi thout 15 purification unless otherw se specified,

and were purchased fromthe follow ng vendors:

Anhydrous THE (Aldrich), CH2CI2 (Al drich, Acros, EM

Sci ence), CHCls (Al drich, Malltékrodt), Hexanes

(Acros, EM science), Et hyI acetate (Al rich, Acros),
Acettpa awtéﬁécﬂlnndiewvé:dm 8 dingmany jts Metbtleading dh pbsitive therapeutic

EL%?%%@'E%&@@%E !ﬁéﬁp{wé@ﬁ%@@%@? 13rlotelng Interactions with

am e bihgr iﬁmﬂh@%ﬁﬁﬂﬁsﬁ AGEesdan mrgqrar a cascade of callular
I'cycl ocar bodi i mi de (Al drich),

hydremeysm eeidinicnfiodde alifeirts dPrpvickal r@rwn@ép metedsthai enable

(3-di
Garasipor! e PGty e Pl it imimizing
Zyz gihﬁﬁmhléaﬁbtgmsc hDere; rl‘fhiegssmlcﬂwt)t funoiiergsf thacepkire compound is a
en [ OXYNe enzQi ¢ aci
et hdﬁd?ggé'n%/'ﬁé\z@s‘)r OnpEY &%éﬂﬂﬁb@'&?ﬁﬁbﬁt@@ﬂt‘&bafﬁémi&g‘ca‘@aﬂv
( A %ﬁég%ﬁt Bﬁéﬁ@g&lﬁorF'oqﬁwlH@h@%’r@é&ﬁin@@deﬂﬁ%&'above the protsing

rous Acr os Acetic acid (E
SCI e(ma:r@)ai 280 dioosaigptl) dalxaatdete(ami wﬂﬁl) the pbuigaod dreir @566@@’9

e oV RineiE pes BBhid, 26 g a0uBY AbsjyPbpptentely

SpechioRBat® IRl ®Erdppung oﬁa@b%fa@;taels@d\mhwaysva@mwledge of the
spectral data were anal yzed using the el ectrospra
HBQPE&W%E

rret hiberangotizodiecboiibe Zirpg e b e ite gidessfiec
t ot Fﬁﬁ%gg ér{ Béa*]e,éﬂéé{"%‘ﬁéﬁb {hﬁzfoﬁlnﬁ‘@ﬁ}l ﬁézﬁ}/]pé:tﬂgﬁg:a%ib 'énfhlch of the
B = Gdptarsliprtsing adio dhe dosiredb BTt GfETEandAtichar
q\gG in-\l;-orgeé(%n %Cs;ide effects. .
tIsing these methods, o;le can iteratively optimize, or re-engineer, the '
chemical structure of the drug, maintaining or enhancing the desired target
protein interactions and eliminating structural features leading to the non-
target interéctions. Since this process can take place even before preclinical
20 trials, significant cost and time savings can be achieved. The resultis a
different and patentable new chemical entity (NCE), which can be re-
introduced into clinical trials. A reduction of clinical trial time can be envisaged
since efficacy data from the related parent drug molecule is already available,
and the NCE has been siructurally optimized for reduced side effects prior to
25 entering the clinical trail process, An increased success rate of clinical trials
would have a tremendous effect on reducing the time and especially the cost
of drug development.
Using thess methods, analysis is performed to identify the sets of all
proteins interacting with the drug, and downstrsam cellular (fuhc:tional) assays
30 are used to validate which protein interactions are most likely responsible for |

the side effects. The drug corﬁpounds are redesigned considering data 'from
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15 GGG b. N and N2 as non-identical tetranmers, B as
a tetramner " 2NN, m=n =4, i = 4, B = 256 sequence
permutati ons GICC ATCG CTAC AACG 20 ACCG AGCG 25
GGEG c¢. N as a heptamer. N2 as an octaner, B as an
octaner N + N2, m=7, n=28, i =8, B = 65,536
sequence pernutations. GCTGCCC f-", TTCGTAC GCCTGCCC
N1 B N2 -163- EXAMPLE 2 St¥ar ati on of proteins on a
DNA array I\1'nmBj N22n(S )t M R15) a( $S2) bLXPr ot ei n where
all Bl drugs tasterbin; thedisemse arealto maintain thefinteractionnwé iened

prokrRisa oo pesttve iergrtc afact e gl i Ahenge'in

'intéra&éﬁg.AAG GIeC - S1 - MR15)a - S2 - L - X- Protein 2

- “ZCACG TTC CACG / /| CTGC ACG GIGC - Sl - I\/&R&S)a- o
s2 Examplai: dipeasesi thatmay be siogies UMy (Baes msihpds Jnclyde:

L DS ipeteR aad 1A RERY sk fitgr obesity il Be% & N

“growing health crisis facing the western population in the coming decade.

Rezulin {Troglitazone) has been withdrawn from the market, MIK-767 was
recently withdrawn from Phase Il trials, and sales of other drugs (e.9. Actos,
Avandia) have been hampered, al! due to side effects.

(2) Cardiovascular. Nearly one million Americans die each year from
cardiovascular diseases, many from heart attacks and strokes due to blocked
arteries caused by elevated levels of cholesterol in the bloodstream. However
the prescription rate of the statins, including Lipitor, is affected by side
effects: patients taking these drugs must be monitored by their physician
frequently to ascertain that toxic effects such as liver damage are not taking

~ place.

(3) Arthritis / Pain / Inflammation. Reporis of gastrointestinal and in

‘some cases coronary side effects have limited sales of the anti-inflammatory

COX-2 inhibitors Vioxx and Celebrex, as many doctors recommend that their

‘patients take safer but far less effective drugs such as ibuprofen to ease

inflammation symptoms.
F. Systems

7 In further embodiments, the compounds and the methods described
herein are designed to be placed into an integrated system that standardizes

‘and automates the following process steps:

° Isolation of biomolecules from a biologicél source, including

isolation of the proteins from cell lysaies (lysis, enzymatic

digestion, precipitation, washing) - -
° Optionally, removal of low molecular weight materials
° Opticonally, aliquoting the biomoiecﬁ!e mixture, such as a protein

mixture - -



1. Preparation of protein mxtures fromcells or via
protein translation of a cDNA |ibrary prepared from
_ceIIs or tissuegThe protein m xtures can
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| v .di ed on the physical or 10 ochemni cal
sep?czg J'/O(h‘é(t echni ques 1. Preparation of |initedPCT/US2004/001037

conplexity protein pools using cell culture or tissue
Proteins can be isolated fromcell culture or tissues
according to nethods well known to those of skill in
the art. The isolated proteins1%8-e 15 purified using
nmet hods well known to those of skill in the art (e.g.,

TPAE, ditfer eRbiaailorpomeimombﬁchl@i rhixturensuch as a protein mixture,
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ry),

focusing, capil and < c mat ogr ap
(i mrunoaf fi ni pgrfornRi B par@)iel uqmdalmudtfatbf f&l@lbmﬂleﬂ'l"’ mixiure
fractlons cong)al n|n pro n.m xtures of mted 20

conpl exi fy ar péfﬂ‘? OY%'erl?é\se%%F%{HP?‘é% A S WO
2004/ 064972 P@f%h’éﬁz@% 6ﬂ@b%ﬁ1pm¢|@4bioﬁwlé%fu@a®iﬁtmﬁﬂ such as

of limted conplexity protein pools using CDNA
expressi on | i BreamRindeprgiaie cepiugale, trsingle $iENc8Gon | .

[0l bean of fgtlo ol oot Rel ARkl sries

are hom)genl ze enaturi sol u alning 4
M guani di ne thnmp}anaﬁtary fbhtlaei@nrrmg@ﬁ ghé somprend; the single

tiall th di at
Fhenol; and f shansse elienusRoLHP 26 aIghns s ngloos are

bronmochl or opr %ﬁaﬁalt Hesemedlid hﬁ%rr@y’fbﬁﬁﬁt Arfd are optionally
centrifuged, yiel r¥ an upper aquéous phase

cont ai ni ng toummdblﬂiaedmarblmﬁﬁlgbles@mmbnol 10 '
precipitation, I

denat uri ng soIQRtl E’ﬁ&l\?gﬁsé‘%‘%nﬁﬁﬂﬁm ﬁ%ﬂ\éﬁ?&ﬂngm treatment of the
thiocyanate), mpotedi @irdyated wi th i sopropanol, -and

washed with 75% ethanol. H |solation, of & otﬁ.:n asn"ﬁc. dt

A Cel | ¢ ar e Albriisiolibetbiomalesuieprib spHudBO pitng igited to,
sal i ne and ke t-bv-spot MALDI-

- mani pul at i ons%?’%{épsjq?(QG%B{DQL%I?\%Hg?@ce Is ?po ysp

resuspended i TQGF h}@S$pleufrbmetrgmnstr@ an agay meassosiiestrpgeter (with

dgt er gent ’\bmoorl%thgut |£r)fternai, e.g., on-chip molecular weight standard for
_ calibration and quantitation).

20 ‘In another embodiment, the cdmpounds and the methods described
herein are designed to be placed into an integrated system that standardizes
and automates the following process steps:

. [solation of biomolecules from a biological source, including

isolation of the proteins from cell lysates (lysis, enzymatic -

| 25 digestion, precipitation, washing)
° Optionally, removal of low molecular weight materials
° Optionally, aliquoting the biomolecule mixture, such as a protein
mixture
o - Reaction of the biomelecule mixture, such as a protein mixiure,
30 with compounds of different chemical reacivity (X) and

sequence diversity (B) provided herein; this step can be



L4 |

10

15

Lysis of the plasma nmenbranes occurs al nost

i mredi ately. The intact nuclei are renoved by a brief
mcro centrifuge spin, and sodi um dodecyl sulfate is
added to the cytoplasm c supernatant to denature
protein. Protein 20 is digested with. protease and
renmoved by extractions with phenol/chloroform and

chl oroform The cytoplasmc RNA is recovered by
ethanol precipitation. b.-«4RNA purification Messenger
RNA is purified fromtotal or cytoplasm c RNA

prepar at i @Briottgedigh Sdramsl @rsmqmu@;gaémm biBrlojdcAletmpiigs
can be separated fromtotal RNA 25 oligo (dT)

bi ndieng tS‘W'HBa‘%FV*R)”"t%EI\PW QQ‘?@‘:H‘R%IA Total RNA is

denat.ur ed 2. 8xN QP @nkha=fOh ¥4 ark BOINEASR Atad)

taits. Poly )-contalnlng RNA is then bound to

magnet i ¢ Beagequssd fwlridizeteroeht 1@@ G@WPOH%@?HW‘WL% from

EI'Ee tn%f\lil CB{}%P& .gﬁ']‘@éﬂbgcé)% er enr| éqofqmoﬁ@&
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o aowa sgmmpne AR IREIT R Y R e itle

used to S)etrhh@ed slidatucldotides br oligoﬁhelenhtie amalogs aleng

DNA |lib | at ed, mRNA, dT
rmer WPkl AToyees AT an Bhey qfRet 2t Ay ORIk o
speci es (ﬁhmﬁbﬂlzébj ofrarexesnbe sv‘ppbhe producti on of an

dapt ed ol
l%i gﬂr: 7o ﬁ:»qga?ysmmfog{‘lp%po!gl\@p@rwyﬁgp%ptrgp éﬁoﬁlqtiimdted%
degener at gpe Qiép@%lm e pbéiten afmamscSam (if) sperisy- 893t MALDI-

limted 10 nber of genes elonln%tothe% h
protein farRF e smc*rawstwﬁm%n rEAYMass Shegomeler (wit

(Fi gure 8)qrAk #’\%?S?m?érﬁapfe g.hén Eﬁiﬁ%@éétﬂﬁr Wwightstafdaideor

sequence notif specit brary is provided in

Fi gure 8. criibigtion aeélrﬂéia@ﬁ@élpﬂ) c ol i gonucl eotide will

prod [Te Necth r§~ﬂ8§d! Rerelit; 'ﬁiﬁbﬁa!@) arrays

The o |go ucleotldes us or DNA production can
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-pre%eunear}%%sarraa Bsﬁ&rﬁbﬁfal QHQI&/&% %ﬂh G bnalysis of the resulting data,

and instrumentation, such as a mass spectrometer, for analysis of the
biomolecules. The systems include other devices, such as a liquid
chromatographic devices so that a protein mixture is at least partialiy
separated. The eluate is collected in a continuous series of aliquots into, e.g.,
microtiter plates, and each aliquot reacted with a capture compound provided.
In multiplek reactions, aliquots in each well can simultaneously react
with one or more of the capture compounds provided herein that, for example
each differ in X {i.e., amino, thiol, lectin speciﬁc functionality) with each having
a specific and differentiating selectivity moiety Y and in the Q group.
Chromatography can be done in agueous ar in organic meadium. The
resulting reaction mixtures are pooled and analyzed directly. Alternatively,
subsequeni secondary reaciions or molecular interaciion _Estudies: are

performed prior {0 analysis, including mass spectrometric analysis.

RECTIFIED SHEET (RULE 91) ISA/EP




of the reconbinant proteins (6 x His), 2) restriction
“enzynme sites, 3) nodified 20 5 -end for cDNA

purification or@NA construction purposes ?gure 10).

Th on of NMRNA into doubl e-stranded cDNA for
mg"er%ﬁﬁ%ﬁrﬂﬁﬁto a vector is carried out in two PaF{§2004/001037
First, intact nmRNA hybridized to an oligonucleotide
priner, is copied by reverse transcriptase and the

products isolated by phenol extraction and et hanol
precipitation. The RNA in the R 25 DNA hybrid is

renmoved with RNase H as E. coli DNA polynerase | fills

in the qapssysfélm srevinted- Fsdremnchrf condaie ansasshoply line, such as
produced ar

t
e BiRedeg Ehe'a hih et ancBagrat s ET TR Mmogdups that are
_?_29'Bﬂ&%’wnﬁ@cnrﬁ@%ﬁ&%ﬁomd@ke\gnﬂm RNARRI FhasRNpeeirdmeter for

pol ymerase, and E. coli DNA ligase. w WD
2004haB&E72 AR USROUELGODO 3he SYEEBRS gan hadpeaemmed to

& PR BCeTAPe el 68 BoRRTal Sgb

one end gf) t hesﬂ RS (beus&d@@érﬁplea)EBt;eowdbdgamlcmtlter plates
coul d be achi eved t hroug

ol i gonucl eot | §¥3F E*}Wlihd 8xdrY’fﬁ“§ E[P(ﬁﬂcﬁwegoéﬂ WiiBHs are added for
am nat ed) duri S i€ ber
ligation to t "&% end’ o%%lﬁﬁﬁb%ﬁlﬁ@ %g%{%gtl th? o

mol ecul es contemhmdaneﬁtsea[ipmpﬂmd wmmmg/e@@ﬁ-mres@gudﬁd as well

non-translated reqgion, the _
{!ﬂdon AUG codi ﬁgﬁdEB'P aOfr%\ZPﬂT@ﬁltﬂg'gqst)ﬁﬁj%ﬁ@cécg@@%nébﬂ{e} non
coding regi ofy@hint dBnGSTENOr 1IORIMNGST erfibedibhbifs, mstead of regular
mol ecul es are flanked by known 10 DNA sequence

their 5 - andMIPsAdEPs migites pipdes m@hg,ﬁ;@ﬁgm of wglls are used.
- CDNA anpl i fi ce&é"%ng% Péﬂ‘ng?«%d; eﬁﬁ?rtdqﬁiltifé}%?ﬁoﬁcént ugatlon A

3' -end sequences or ernal “‘sequences can

synt hesi zed amgndiiedinfczolution f@nfhe épprapmaie aapaemttdmewrocess is
the conplete |jbrary eC|f c subpopuyl ati ons

tHNA using an aéiﬁgg@@\g&ggm tgpallgorg eacgﬁ%ﬁ%qp@g © oaded onto
primer in conj ik WRvicdae prinmer |ocated on the
opposite si teh%%%ﬂgl ONA 1ol ecul es (Figure 11). f.

Primer ded) gn Separation mmesﬁlf&aentﬁep@fatwlmmes such as .
popul ati ons. The b RABEL LOMPRAort 955 &xEnbitSe, and
molecular exclusion principles. Depending on the sample size,
20 ~ sujtable appropriate dimensions are utilized, such as microbore
| high performance liquid chromatography (HPLC). In certain
embodiments, a continuous flow process is used and the
effluent is continuously aliquotted into MTP 1,2...n.
3) Reaction with Proteome Reagents. Each MTP in turn is
25 | transferred to a Proteorhe Reagent Station harboring 1, 2... m
| reagents differing only in the oligonucleotide sequence part (i.e.,
Q) of/an_d in the chemical nature of the functionality reacting
with the proteins (i.e., X). If ihere are more than one MTP
corning from one tissue sample then reagent 1 is added to.the
30 same well of the respeciive MTPs 1, 2...n, Le., in well A1,

reagent 2 in well A2, etc. In embodiments where the MTPs have



20 part of the prinmer is conplenmentary to the sequence
of a known sequence, extending with its 3 -end into
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the unknown cDNA sequence. Since each nucl &bt HEYHY
the cDNA part of the library can have an adenosi ne,
cytidine, guanosine or thym dine residue, 4 different
nucl eoti des possibilities exist for each nucleotide
position. Four different dA%lification priners can be
25 synt hesi zed, each contai ning the sane known
sequence9anklisxi erieds)gob yiffeoent Protewoe iRragentsd/.en&t

DNA Of the lib . T 4 pri Lff e t
Chet r oSN RRinn o fise felibh B~ AYMRErEb i iha
It we suppagghicalifi@aahnoie BehitHe Hrbtedme ReadgniiSHation

equal 'y represented in a stretch of DNA each one of
the 4 anpd pfévent cossmonianisaien.l anplify one quarter

of the taqtal. genes 3Q, repres i ; kRN
Bt nai ng PRI ReR PR P hih! 8 de SR A o
aﬂd i ncr %%&h%lﬂt?&oﬂiggg@ﬁi%@é aﬁﬂ'lmﬂi% tamat issne poimpbesars
the conplexity of - - the anplifijcation prodycts. .can
be furt h@aooleéux @eednhe maniaigaisiiel @eﬁ@@?@%“ G%g‘H'E“S it
nucl eot i ' e s fSirhAtRing of the
prinmers 3’2%?%@%%%‘#&“%@@ exi tysgg',c:]if%h fold, ng

nucl eot i gesteiregintace, thdretyfsbadrm bs pnaster Bl Tisdor subsequent
nucl eoti de extension requires n4 different prinmers. 5
g. PCR affPef Yon PCR anplification entails nixing
tenpyjyat e fAss PASteBRRY RBAGEHL S réthb@RDirtheqidotial surhpler s
(5" -""and -end priners |ocated in the known added

sequencedsiiig, ecg.ethd bictiwsiseriavidinsysten with Madealic beads,

oL e AR ShAbhel I RO NI A conatinpe o

buf fer. IQpHag-aB6R products are analyzed after cycling.
on DNA gel’s or through anala/ n ABl 37

sSi s on 7 Uusi
t he @enesbanstaiie poiQigosteigatide Chip Alterawpsling step 1o
met hods al | the A | ' jal,
The ‘anp! 1eEnlYe AR EEd dHd Bhelod Woeaal fighyieleria
expr essi amnidthix & yddesl. Bitemativply| befode obMyix additianya
sub-popul ation is.cloned 5'to 3 in a bacterial
coli, etcdigesionyit g gei Wp?'Bé’{Flﬂ”g\ﬁq}yﬂ%?trXngk{s,paerfog'ﬁed'
manmmal | anjgpy \Qéﬁhiﬂg oBKBIESHARIE SY$HRIMigEERo9pRRIusts, the
introduced with its own translational initiation

si gnal anchafrieisHidsiedag in all 3 frames. For exanpl e:

the ¢DNA Ls restr.icte with t Iffe ;

rar eﬁ: ut tllrF?d‘ %'sqfrq%a Oo'ﬂa%%ﬁgﬁégor?%te?‘e L@BE% erbogiment,

3' -end NojABilTORMag geetomtijie performed. Other mass

orientation in the Bacul ovirus transfer v?qt or o
spectrometric configurations suitable for protein analysis also
can be applied. The mass spectrometer has an xy stage and
thereby rasters over each position on the spot for analysis. The
Proteome Reagent can be designed so that most of the reagent
part (including the part hybridizing with the oligonucleotide chip
array) is cleaved either before or during mass specirometry and
therefore will be detected in the low molecular weight area of

~ the spectrum and will be well separated from the peptide (in

case of enzymatic digestion) or protein molecular weight signals




pVL1 393 under the direct control of the polyhedra
pronoter. i. Protein expression Linearized Bacul ovirus
DNA and reconmbi §ht transfer-vector DNA ar

d into susceptible Sf9 insect cells with
cal{“{:(?ﬁ) ”gﬁ‘%ﬁphate For 25 cotransfection, 10 uBCHPS2004/001037

purified plasmd DNA is prepared. An i niti al

reconbi nant Bacul ovirus stock is prepared and Sf9
cells are infected for reconbinant protein
production. ~ Protein purificatfon The expressed
recombi nant proteins contain an affinity tag (an 30
exanpl e is a GRHEMagg)spethien. are purified on Ni - NTA

1? gglr gﬁeprbfgl n&?ﬂéﬁ(ﬁgﬁ% ﬁ?&%’%\’} / % %%'ﬁ%‘/ég%?%sgg&tf@rmlqe _

PCT/ US2004/ 001@3ction] 68ck@bliad ReBirdgion! artdaﬁh@f -L!lrfﬁSgﬁ‘GteSSInq
cell culture. k. Purjfication Tag renoval  If

expr essi on vec¥Bps-of N¢ Hatenphleinedcan Qﬁwarﬁﬂ!"ﬁ‘éra”ﬁdgiﬁrpmed The

cgnst r uct ed  WibRoAiaP (R viéf?ﬂe'q%f%{ér‘bg& ﬁmrtiﬁg pBhiides

ronmbin, the purifticatl can
t he reconbi narmblplned@ﬂlaseammatmt dilaemcmt)amaa‘ﬁdazatedwlth the

purification ste eneration . "
P aunt zat 1 or WHEH AR FEHETGR FETBSURH FNS HIRGSAMGGfrotein
protein m xt ur@syncdirfBdaiorofof ih&RdteRdbdMDiegiohs. An
capture reagents 10 A purified protein prepar ation

translated fr dﬁ‘r@éafﬁ@BIWlﬂT avaihls daiabasgsotiiaveal whether the ,
tranuscul ar | r I :
0 O{%(mtélr% uva bXﬂon% ar%%*? Hg?ﬁ?ﬁé Xfﬁgg function is

the presence 0 an ani na
-speci es (rabbi mr)knoBmoﬂ‘teewrotelmnlbéaimpﬁemsedrf&)mttw kremlvil DNA

to 8 weeks after the n| zatio

continued at Zsefoé'eﬁc’%v@bﬁur%'?fg@?% %US"T’E@"M@@PMB@S to

antiserumis pg @?%@% h |

t hose skilled i Hb[?ﬁqusﬁ%h riéé?)tﬁ%l Ied anti %ﬁ@'}\/frpa biochemica

bat ches can bepaibwaydtvm@“ett’d paps itp netahalicaalet inrachealthy individual
agents w t hout.

aﬁt i body bat ch%@":im %{:i[{sleé?% bgﬁﬁy%aﬁgﬁﬂﬁﬂﬁgﬁwﬁbdiﬁﬁase-

kept sepagiice the afitdqABs icBnRiAng aRGLBLE froheB@ediffdrent proteins
within a given tissue sample have been stored and are available, subsequent
experiments then can be performed in a now-preselected way, e.g., the
proteins are dispiayed on the chip surface for protein-protein (biomolecule)

20 interaction studies for target validation or/and to study the interaction with
combinatorial libraries of small molecules for drug candidate selection.

G. Bioinformatics
The raw data generated from the analysis, such as mass spectrometry
analysis, of the compound-prdtein species is processed by background .

25 subtraction, noise reduction, molecular weight calibration and peak
refinement (e.g., peak integration). The molecular weight values of the
cleaved proteins or the digestion products are interpreted and compared with
existing proigin databaseé to determine whether the protein in question is
known, and if so, what modifications are present (glycosylated or not

30 glycosylated, phosphorylated or not phosphOryiatéd, elc.). The different sels

of experiments belonging to one set of compounds are composed, compared
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20 I'1'l1. Antibody proteins are isolated and conj ugated
wWith nucleic acid sequences that correspond to the
original antigen preparation resulting in the
anti body capture reagents Ceneration of bi-functiona
capture/sorting nolecules for sorting of the conplex
protein m xture on a solid phase. 25 The gl ycosyl at ed
CH2 domain of the polycl o84t antibodies are
conjugation to 5 nodified oligonucleotides Pﬂ%
andshisngietet .cBoj expnplenonerseheforxpetimenieyeRs # 3§ Hbl ecul e

comgin RSB AE BN WS s st e

| e,\p%md it CE d@ﬁé‘ehﬁﬁa it £ pokiLTiAabraecnk, ancamoball pritens

conpl exity protein ooI t ed
in i pmtenmnoma rmqigumg@@ﬂvd@wqtsg U&@Eﬁ?@ﬁ PO Y B

fro%%:ﬁbs%gof péf%rﬁ'ﬁé'@?%{hrdgé{bwgl o DRl oG Rkt want S

S are conjugated to an
dlﬁ@%ﬂ@@(ﬂ%ﬁﬁb@@mdﬁy\daﬂa far thief d@mplete pséepredice (Figure

e
indR %ﬁ%g#ggﬁ difte E‘f’ﬁ’ RH%I&%&%@F ofBhhasismbaesiages (e. g,

onucl eoti des bound t?
tunsst pregsassioor, tieperhmoeam Chieg tpatmenis e anmiios regHits §f

theéﬁz :%tp{]uenselsrzeggg@?%ogtn%u%ccprﬁq&agtte?rhaéﬂ?ecﬁlgﬂf?F %nﬁel*é(]‘ute' ther
tisdild S22 Q‘(Ie%téfde?ﬁlmd‘r) ardmbestitiated i thedinial datarchived.

ol 1 gonuc tides inthe liquid phase to form dupl xe@
t he The delimwiog exampgiﬁﬂféllfé@w%fqrrl"%ﬂa@t’? (E’HTF&Do?‘r?StOﬁ@ha o}

washe Th he form of
af%ﬁ?ﬁ‘ﬂ%‘@&ytpdwgg@n%ggé 5@:‘2%{@%& es, or magnetic
beags,mBrdili raéaselvihe dreekigents werel usedlewighauti ed out

in tubes, or in the wlls of a mcro
pukicatintsunless §WWI§§|S§PF%@8€I D WEES 8859%68 gi'%"éﬁge for

 tofiias VePdoRt SRHRLAGN PAE (Rl BARUYRSL [Alghch Bdrbe s

et _at (1988)
Schbiedesi @H’@lﬂﬂldReBdﬂaMclﬂrﬁde) I-Bﬂ@ﬁes baYs, EM science), Ethyl

ok nnshoderasRemont tRRHRRENE R ALSLORBENL o
e R A e S ey s
arflinessnsdthylel -psipagob{Asds)t | Sndisyclocarb gdnrafde,_@(iﬁ @&Q
hydroxysuccinimide (Aldﬂch), Maleimide (Aldrich), 1-(3- -dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (Acros), Thionyl chloride (Aldrich), Pyridine
(Aldrich), Magnesium turnings (Acros), 4—(Diphenyihydroxymethyl)benzoic
acid (Fluka), Sodium ethoxide (Acros), Potassium carbonate, Sodium iodide,
Carbon tetrachloride, methy! iodide, RED-AI (Aldrich), anhydrous Na2504
(Acros), Acetic acid (EM science), Sodium hydroxide (Acros), Melecular

sieves A°4 (Aldrich), and Acetyl chioride (Aldrich). "H NMR speciral data were

obtained from a 500 MHz NMR spectrophotometer using CDCl; as a solvent.

Mass spectral daia were analyzed using the electrospray method.



Si (OCH2CH3)3 in 10 m of 95% et hanol at room
tenperature for 3 hours. The treated support is
washed once wi t{ret hanol and then once wi et hyl
ether he,support was dried at roomtenpelatu
h@%zgomgdﬁét 110 C for 15 25 hours: It was the'%&‘fﬁgzgmmo103’7
vvashed with water, nmethanol and water, and then dri ed.
The gl ass slide was reacted for 30 m nutes at room
tenperature with 250 ng (1 m(I|m)I e) of phthallic
anhydride in the presence of 2 Hh2-of anhydr ous
pyridine and 61 ng or 4-di nethyl am nopyri di ne. The
product was rinsed with net hEK&MPIE dhl ori de, et hyl
al cohsl,, gt parz, and then dried. The products on
t he PEF} gﬁﬁ%é’r@%eagqi with 330 ng of
di cycl ohe>ey| eari‘bcm‘ld i de !tﬁ@ﬁ@dif@ﬂi"}i&@rﬂml&]@ﬁswﬁhcl‘ oom
t enper at ur, he . RECTI FI.ED %E%T (RULE 91) EP WO
2004/ 06497% BT BSBG4-65T qﬁélU%F%PF‘HﬂU jgns
deganted and repl aced vvlthgaG%pMj@ cef 117 ng of
6-am no-1- hexanol in 2 m of methylene dichloride and
then left at room tenperature f&AG approxi mately 8
hours. b. CAligonucl eoei de synt)pgél s on a solid
support 5 The anine-functionaliZ€d solid support was
prepared for oligonucl eotide syd@Ghesis by treatnent
with 400 ng of succinic anhydride and 244 ng of
4-di met hyl arni nopyridine in 3 nl 16t anhydr ous pyridi ne
f4y 18 hours at room tenperatysfg The solid support
was treated with 2 m of DMF containing 3 mllinoles
(330 ng) of DCC and 3 mllinol €8TG420 ng) of p 10
ni trophenol at room tenperature overnight. The slide
was washed with DVF, CH3CN, CH2CI 2 and ethyl ether. A
- solution of 2 mllinoles (234 ng), of H2ZN(CH2)60.H in
2 mM of DVF was reacted with the slide overnight. The
‘product of this reaction was a support :
qg°H2) 3NHCO( CH2) 2CONH( CH2) 5CH2 The slide was washed
wth DVMF, 15 CH3CN, nethanol ,an et hyl ether. The
functi onalb.zed N%aneer?’asulohl-ldgnflt‘.@metrfmws?maahltetram‘er
the gl assé\gsugport was, used for2 hhe synthesis of a

£

ol i gonucl e BEGuarted = EET 258 §EAHBRER BEPRYIRYARS was

added as a phosphoram di t g1R§E ATHE G TIAD Known
procedures (see, e.g., U S. Patent Nos. 4,725,677 and

5,198,540, and 20 RE34, 069, sAACGI so Caruthers et
aéu U S. Patent No. 4,415, 732)ACCG

AGCG

25 GGGG
c. N' as a heptamer, N? as an octamer, B as an octamer
N+ N, m=7,n=8;i=8, B =65,536 sequence permutations.
GCTGCCC  ATTCGTAC  GCCTGCCC
L B N




10

15

20

5. Protein analysis of the captured proteins and

conpl ex. protein sanple conparison The purified

anti body batches can be either 1) directly attached to
a solid surface, and incubated with protein sanples,
2) incubated with the 25 sanples and subsequently
bound to a solid support wthout using the capture
conpound. or 3) the capture %%npound can be used to
capture its corresponding protein in a sanple and
subsequently sort the MP& 2pr ot ei ns t hrough

s@@gfatfmfow%aeme! &ﬁafb{h;\eowtl on (Figure 14). -171-

! sensg olJ ogonuc “de capture reagents are
Ni iFIBi(B HER T (3 )MFenelraerlbeﬂa\maltmatl ons on a solid

5% BsEiat T o E ¢ Lt TS S PR EE B GnBd nat ec

[ goctr(;;lcegtr@j@$emeq§ymhef§ gg L[SJ}QQ:,@@ﬁﬁhor am dat e
hem gg_\r?@qfﬁg: ak hed to N-9xy&ussini m de esters. The

eoti de sequences are conplenentary
o the sorting oligonucleotides of the bi-functional
nt i bEIGEEBIAEE HTEC (¢ B gME'D3)- SRrlot Ki Freotaine? capt ur ed
hr oughouiglrel caeel d hybridi zation of their sorting
| i gonucT eotideto the 10 conpl enentary sequence
ttached to the solid surface oligonucleotide. V. The
nt i KeBFCAGBUSECLeaSeniR i e- Sddéd X-dProbain Bot al
r ot-eCACETTRICICAQGE eactivity step). The reaction
i xture is then added to the solid surface array
nder conditions that allow oligonucleotide
ybridization (sorting step). 15 7. Capture
onpound/ protein capture and sorting The bi-functional
ntibodies are incubated with the protein sanple

nder chEJI at., al | he an bind to
hei r SASF gﬁ% %nt'\/@%‘ L %S:Erﬂ?fel"&ﬁﬁ
ntr th the captured protein is added
o the oligonucleotide prepared capture array. Under
standard DNA 20 anneal igiga i@ %i ons that do not
denature the antigen-antibody, binding the

1. bi - {RFerarstian Qirﬂrotmdynmunestfydnm o:blbeowml*pndtemnucl ei c

aci I enent ar cI e tide. VI.
The Bt ENEn 2 PENE TR Brehateli P oRT SR AT PSS s
Spec’f‘h protel¥| mixtures can be selectively divided on the physical or

biochemical separation techniques

1. Preparation of limited complexity protein pools using cell
culture or tissue

Proteins can be isolated from cell culture or tissues according to
methods well known to those of skill in the art, The isolated proteins are
purified using methods well known fo those of skill in the art {e.g., TPAE,
differential protein precipitation (precipitation by salts, pH, and ionic

~ polymers), differential protein crystallization bulk fractionation, electrophoresis
ry ; p

(PAGE, isoelectric focusing, capillary), and chromatography (immunoaffinity,
HPLC, LC)). Individual column fractions containing proteln mixtures of limited
complexity are collected for use as antigen.



1 25 S. Analysis of the capture proteins . The

attached proteins are anal yzed using standard protein

anal ysis nethd@l such as mass spectronet a WD

2004/ 064972 PCT/ US2004/ 001037 -172- EXAWMPL

<, WP s oa Tritl based F rcw in csp ure PCT/US2004/001037
cornpounds (see Figure "15) yrAl 1lse' s or

G (~~-Enrorr~ot 11tir, I) .,~ _ ~irrecE60o~"E-7e 0- <;
aLcEins, 9 5 To 4-Bronpbbenzoic acid (50 g, 0.25M

placed in a 500 nL round bottotftlask fitted with a
reflux condenser was added 150 nlL of thionyl . chloride

and refluxed fdreparptionef linited somnlexify peatedn peelswsing cDNA

renoved under . A€ ' ol id obtained was
di ssol ved in 'ie%%?%w O?ﬁ%{%ﬂ%é& nd kept in an ice

bath. To this i.ce cegl; sol ution of brono

benzoyl chl ori dé" 10 %@%&%&&"Hrop wi se 45 g of

2- am no- 2- net hyl pr opan- lis@fzighs spiyed rijna anot her 100
m_;..of dry 2Cl tth stirring for the period of 1 h.
THe i ce b&rfiUrsghessfdipeucaate horecganiead bra ApRTtUFiBg Aaltion
sti 1 rc@gtaAhing @O0 R ; i : ially
preci pitat eg vyhi% eﬁw?gﬁﬂmﬁgﬁﬁﬁ' t@\réquo rﬁ%@é\%@gﬁ%ﬁuwd sequentially
sevendih 2 Mreediug agetatp ot 2 ) mher@l) amd)finallh ehoooformésbamyl

CH2 ' 5 rot tqr and t i
LR of BRI, 54 TBLARTS P, vitang

t hi o=yl upper agudeusiplasetdrxamgefal RNA. FOIRvENE Sopréfanol :
: %%l 2 _was. evap ra]%rﬁgb‘;? one-sixth the volunme and

Bur BeERitaligns s inAdtellgt § cisseiieddn sesaturingt sebutisar (vontaining 4
o O e At A R 0P o A i wi
di ssdbVeathancb00 nL of cold water. The 20 aqueous

~solution was careful.ly neutraliz usi ng 20% KOH
sol ution on cold cBndit ?BF?t'ﬁrb%fegW?gﬁlf RAA br own
oi 'y resi Qutls sepdashed wiR ScceXdif %b@%%lﬂhﬁe%@%%el anoc% kept on

3x200 nl) and dried over anhydrous Na2SO4. Renova
t1¥e icedpoy alhsubsravent manisiaionst The pellet of harvested cells is

vl | 5 PP ARSI Rty 8830 i @gepfonivet Pto

6H) , l4sB8of(the plidma Benbraded dectitblhimdst ifntétiaily. - The intact

3 2UFB #B AT R DS GRy serdige.eARy-and sodium dodecyl

phenyhiate ehddsd e toplasmic supernatant to denature protein. Protein

20 s digested with protease and removed by extractions with phenol/chloroform
and chioroform. The cytoplasmic RNA is recovered by ethanol precipitation.

b. mRNA purification
Messenger RNA is purified from total or cytoplasmic RNA preparation

using standard procedures. Poly(A)" RNA can be separated from total RNA

25 by oligo (dT) binding to the Poly(A) tail of the mRNA. Total RNA is denatured
to expose the Poly(A) (polyadenylated) tails. Poly(A)-containing RNA is then
bound te magnetic beads coated with oligo(dT) and spirited from the fotal or-
cyloplasmic RNA through magnetic forces. The mRNA population can be
further enriched for the presence of full-length molecules through the

30 selection of a §-cap containing mRNA species.
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1. Method o-"3: In a 100 nL two neck round bottom
flask placed with 550 ng (o m4) of NaOEt in 20 ni of
dry DNI F was added 3- 30 hydroxy benzophenone (1 g, 5-
under argon atnosphere. The reaction RECTIFIED
SHEET (RULE 91) I SA/EP -173- was stirred at room
tenperature for 10 m n and added 2-bronpet hoxy
tetrahydropyran (1 g, 5 nMiéét ssolved in 5 nL of dry
DMF by drop wise. The reaction mxture was heated at
60 C for aver nlc@lNASyWMeGd; and poured into ice water
and iﬁ{fraci% h .CH2C12 %ZXSO m.). The, conbi ned
sol v (88 HEEF QH”W%F% RyBES IS SNESSiS famﬁnath or 5-end
COMRRARALEMA, | Tﬂ%nﬁé%%L ﬁ;gfgaom@,fned was purified
by silrca gel colum chromatography ‘usi ng hexane/ Et QAc
(9:1) mixtureias a@lighuen) privied, deliich 3ANgeA2M: cDNAS

Met hod B: To the stirr ure of 3- hydroayl
benzophenone (1 g, @F"%W%\ 3g, 23 M\

and { n_ dry_acetone was added
2- br g?ﬂo%ﬁ{@ﬂa?t%g%'?anwuebw ghap @@ap@drﬁJ/pOdnfTs@wne@d:DNﬁ
libRiris gloviliey inFRypee. and refluxed for 20 h. The
precipitate was ~filtered and washed with acetone
(3x20 nl). TheiiconbFuediidakitFrateinvastif epapificalasbiiidic

the yell owi sh residug obt gavva purified by silica
gel ~colum chr omat%'gg % RPTHEREhHWilkpengrats almited

m.xture as an el uen 5 00
I\/H)z( uCDCI 2) 0 ppum qu?b@rﬁfgeﬁesﬁloﬁq%toﬁhu@lﬁ%
1.82 (m 1 H, 3. 52P'(Qf?ln1falﬂ)llyBrefﬁimctlonallzrl-l)ejatéd07

(m 1H, 4.21 (m %@tem(}:@s"ﬁ%’? | 7.15 (d, 1 H),

7.37(m 3H), (7.47 ' 1 H), 7.88(d, I H).
oacty b of #iErdgh iAot an sdRpien sSuBORE Siyw srecifc

cDNA libraheishoayidiet énigude sphenyl ) } - 4, 4-di net hyl - 1, 3-
oxazoline, 3 Tg a 100 nL two necked round-bottoned

flask fitted wikh r@engspesiiaieligenuclastideavitiiproduce

35 of 12 and ml ocy ar“‘lﬁ%é’vé@?ﬁ%rﬂ%'&?p%ﬁlgsﬁﬁ’“ &)

L 'giafe 5@;8;_1%9 tm S SFE?E @%D%@ggﬁr?d%r@n éa)ﬁ containc>

addltmnaMecmeBe@sgaz) qnlrmﬂem g s@@cuf@fsd@%n&é§ﬁﬁ |e‘é§[ér'p%nﬁ§atlon
THE, a% % tic _amount of CH3I
%ﬂf e\%?'é” NGt BEP ﬁh”?ﬂ F} i2) gestrigtion enzyme S|tes 3) modlfled

5'-end for cDNA purification or DNA construction purposes (Figure 10).
The conversion of mRNA into double-stranded cDNA for insertion into
a vector is carried out in two parts. First, intact mRNA hybridized to an

oligonucleotide primer, is copied by reverse transcriptase and the products

. -isolated by phenol extraction and ethanol precipitation. The RNA in the RNA-

DNA hybrid is removed with RNase H as E. coli DNA polymerase | fills in the
gaps. The second-strand fragments thus produced are ligated by £. coli DNA
ligase. Second-strand synthesis is completed, residual RMA degraded, and
cDNA made blunt with RNase H, RNase A, T4 DNA polymerase, and E. coli
DNA ligase.



reflcxed for 3h. After that the reaction m xture was
cooled to room 30 tenperature and added

phenyl - {3-[ 2- (\@#r ahydr opyran- 2-yl o, : Y) - etYggxy]

P ; anone (5.1 g, 15.6 n\ di ssol ved in, g
01[19 Q?é‘*‘%ﬁi@%m again RECTI FI ED SHEET (RULE 91)"9" /001037

WO 2004/ 064972 PCT/ US2004/ 001037 -174 refluxed for 3

h, cooled and 3nL of water added. The sol vent was
renmoved under rotaevaporator and extracted with CHCl 3
(31x100 rnL) and dried over arth®fdrous Na2SO4.. The

resi due obtained on renoval of the sol vent vvas

separated by sfli i caA@@iPteédilgaﬁpnchrormt ography using
hexane/ Et l.uent or at f t.he
col unm fr g@?ﬁon“ﬁ%ﬁ %ﬂlﬂg Iig@tnfjio Eoﬁ‘P Shds J)fotﬂe%!unt ended

t rt r doyidlecyanded E*DLI/‘o-xMoeiimgb on@ end of ihg cDNA. Siie direclted adapier
) phe i yl -1, 3-0xazolin

as a 9%!%&'-@419%@5%@% tspgly tquuaﬁgm 5 gogdifi lpqi-lot{mm%@%ﬂphdeq (for
1 68 %@b}_ﬁin el émﬁ’n%teﬁf) d@ﬁéézD}\iA %ﬁtﬂ@és Q@_tl)p%%er}@ adapter

(m llQEHl)OFI t8.ths @h@ndloﬂ-%e cDIBE( r“fhel*eﬂ)ltnnchlMA(molebulﬂ)s contaln a

5 4 v et i g 4

7 87{rdnsl3d !
et o 2 e Al o

oxy) [egion of the gene or genes. The cDNA molecules are flanked by known

ploNs St ol YR T4 e oo™

sltl rr;ed hm xt ureﬁ of lo’Dr{Aanﬁ Plificatici Lagydmﬁylran 2-
yl oxy) et en i met - oxazo
line (3, %é) é”@ %ﬁ?ﬂ wﬁdgwﬁ%ﬁm Wuemcﬁwrkﬂown internal
m o r
Eeﬂiéﬁc@yﬁaﬁ%e s th pyr P %%@gthe amghfhca fiop of of either the

br onpet hoxy) t et rahydr o

t he templatemoransor %Helcefwaiithpopslatmnabf cDNA dsing 2h exfereled 5- or
e e .was paour.ed ce 20 water and |

UC R R A SN B bl p e Gi0eRtEa Gn i opposite

.'anhYdlt@UStheMﬁmmol&\(m(ﬁgur@m19f the solvent gave 4

as a yell ow 0|Iy residue in quantitative yield. E.

4-{ ( 2- Hydr oxy-fet hoﬂnmpedeatgwfmdhgamwioi«;@tmheﬁgemepub-
enyl - nethyl}- bench 5 25 A solution of 4 (360
ng) in 3 nL of 80%a ueous cetic acid was heat ed at

(he res dbi SPaPRaiofalfiest PRl Riero0805 ianRLln The 5-

20: 1pan bovihedprithgr i @bmiplémentz@y to the sequence of a known sequence,
extending with its 3'-end into the unknown cDNA sequence. Since each
nucleotide in the cDNA part of the library can have an adenosine, cytidine,
guanosine or thymidine residue, 4 different nucleotides possibilities exist for

each nucleotide position. Four different amplification primers can be

25 synthesized, each containing the same known sequence and extending by
one nucleotide into the cDNA area of the library. The 4 primers only differ at
their most 3-nuclectide, being either A, G, Gor T. [fwe suppose that each
nucleatide (A, C, G, T) is equally represented in a stretch of DNA, each one
of the 4 amplification primers will amplify ane guarter of the total genes

30 represented in the cDNA library. Extending the ampliﬁcation primer sequence

further and increasing the number of amplification primers, the complexity of
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sol vent was renoved and 10 nL of ice cool ed water was
added to the residue and the aqueous sol ution was
acidified with 1IN HCl. The precipitated yell ow 30
solid was filtered and washed several tinmes with water
and dried under high RECTIFIED SHEET (RULE 91) | SA/ EP
-175- vacuum Yield: 270 (100% quantitative). F.
~(-F1 F~Ee2 Ptih~i. )-L~; -n'?m“'. heFE i z-~Elitz.
r)-~?t~~~r6, Ff ~- E?h~Cur!6- rnGl~yl -ii5w eic neld 2
thepmplification pregugts can ke fuither redueed. Bxtendiviet thedeauefice

R R ARG et oo st PP pareriia e

cdmgleditpkpnié 0B, 3mudeotides adalgeb G4 different primers and

1-Ethyl - 3- (3-di met.hyl ar ni nopropyl ) carbodii m de
: “%%?‘@éﬁ ?'ig%l@” r?%@@i;-‘ n oYtfagent PEMERY. di ssolved in 2 niL

of water.. The & ' = [7] re was stirred for 12 h
ot gy eREh A P Y 5 (3x10 nl) and

dr i efdCBveamplifmatign coteilsNaiRBOerpee DN A dvabimbropdaien
t . was 10 purified

| j.on.of the sol b -
o RRRERNIS Brifises (5780 S5t Amsrrigiated b diown arised

sejuenced drebistiin doRfoldhb 4 1 !
?ﬁy THE (4 m_)l vvgs_ padrgglgl%bf gﬁcﬁ%ﬁ%@y%%%’%rﬁﬁn@@@ﬂé&e
DiAmRelymerasgg, dexosibemicleTside triptatsphatas (NTRs ) varsd a buffer.

TP &R R dlpts g hRafted et oy s Brid e otstie
anaigsisdded ABU3ET Lsingdhé geRbsdan MalRISEhiwhle. Thdse
under rotaevaporator and the

sQl vent .was renoved
aalysisimethonslpwitie deisaminatian ohihe soraplesity ofthe amplified

- cIPNAGoR|.tated DCU Was filtered and the sol vent ether

was evaporated. The crude solid obtained was purified’
by preparhat i véProdOcpioatsf. a Niateth dxpresciibraryt NVR

- 024 arppiTiec P RAG R 2 Subrpopiatiog i gionsid 5'to B g m
bafbt@rial (ESEWE et ibr e@dHhic @@cu’o@irué,bygé;(y t,_Tama_alian) protein

i met hyl - 2-[ 4- (phenyl - { 3- phenyl - pro
expressiihgysten. piheagens glintryducetivattyits plndranslational initiation

S BRI DGR g e

line

3, .300 ny, 0.6
) mid glongdyn BAESHP 3 orientatien dulheBaewpdints trangfeevgttor

- witH vy dieieemtydanbent] "e'sm&ﬁg%ghil\gﬁleﬁgbé?% Qgﬂr%s?ﬁﬂot

ool 2 h ' [ d
- PROBR e i ireh ) o B siok e BATPISH i xtur 6 v

poured iito i Froteihasxpredsiont racted with _
Linearized Baculovirus DNA and recombinant transfer-vector DNA are
cotransfected into susceptible Sf9 insect cells with calcium phosphate. For
cotransfection, 10 ug of purified plasmid DNA is prepared. An initial

recombinant Baculovirus stock is prepared and $f9 cells are infected for

- recombinant protein production.

i Frotein purification
The expressed recombinant proteins contain an affinity tag (an
example is a 6xHis tag). They are purified on Ni-NTA agarose. '
Approximately 110 2 mg of 6xHis recombinant fusion protein is routinely



CH2Cl 2 (3x20 nL) and dried over anhydrous Na2SO4.
Evaporation of the 30 solvent gave 7 as a yell ow col or
resi due in quan§glati ve yield. RECTIFIED ET (RULE
91 QA Al EP S WD 200. 1/ 064972 PCT/ US2004/ 001037 -176-

7. %ﬂ[lgﬂéclyzw dr o- PCT/US2004/001037
-et horlr)-phenyl]-pheroFfl-(3-[ahenl fP-peo(co z ) neth
I]- .c'rcok acid, ¢ A solution of 7 (550 ng) in 3 rnL
c'i 80% aqueous acetic acid was heated at 75 C for
overni ght. Then the sol ution wasié@vaporated and the 5
resi due obtai ned was refluxed with 20% NaQH Et OH (1: 1,
v/ v, @tﬁm)?dfmﬂrllzermfma'dméceﬂ)bulmré was renoved, 10 mlL of
i ce cool ed wat e éj%%tothe resj due and the
aqueous sol ut i oﬁ aC| 190 TR 1emerel | extracted
with CHoCIPin ersksibn@adioft 6 el Jaﬂmg ifeF yRR eiirucied
Evaporati on of the solvent gave IIow S
485 iyt a@ﬁﬂﬁcﬂ\éﬁﬁb@\’ﬂ%@h&fnrthrombrn the punf'catlon tag can be

8 A RO SO I BTt

esters,ieig To a stirred solution of trityl acid 8 (200
3 n dr THE, (6, nL) was added dicycl ohexyl
carb bi i mif é*'i?%cﬁ BeEH ﬁii}fmnurrwéfqreacﬁif@n@nifmwmewuh

was stirrefehaBudOhdiBindhidinles and
N- hydr oxysucci m%q:(’:le (n i WLG' 6 15 mV) and a

catal yticganou Qw n dtosw
for overnight rﬁr‘? fé‘lrso Vgﬁgﬂﬁgo g%@i‘ﬁﬁhﬁ‘@% reagei
r B aevaporaperifiethproieie pa;exbardtlomﬂnmmlated frma cdbss of éBMAS is

the. SpEERTtaRSc a8 BlodiGRuy orsiboulanseusiim e presence of
obt aiadhoawaints epadraingd
'chrolrmt % @SSI i Clcziltzﬁcﬁje Zcﬁb%:g%g%?é [Bobip), | Boaster

' H NVR wose startsd 450 &wepls after the mmnanghmmumgtaon and

(21 K H)m’gn%ec?af 5. %ﬁ%ﬂ/ve?%ﬁg%{sz ':pl_fbe p%’y%gﬁ?lrﬁmzcg)p&um i brified using

‘E&Sigsmngt_awﬁ kngwﬁ%@osﬁ@kmed l?]the ?n henyl - (3 phe nyl -
o opoxy) - FEEIIITEO TGNy bipheoran beBiserioi 05 Zaoteis capture
T e (aMoupmoBies o e e SRRy Batfef e
( Docdlf&,mghtgamma% e toTihﬂekem sapariabe (edott tumteh\ivasne capture

stlrrrgédgefn%r 30 mnat r.t., and maleim de (100 ng, 1.1

20 lii. Antlbody protelns are isolated and conjugated with nucleic acid
sequences that correspond to the original antigen preparation
resulting in the antibody capture reagents

Generation of bi-functional capture/sorting molecules for sorting of the
complex protein mixture on a solid phase.

25 The glycosylated Ci? domain of the pblycional antibodies are
conjugation to 5" modified oligonucleotides using standard conjugation
methods. The resulting molecule has one protein capiure moiety (aniibody)
and one nucleic acid moiety (oligonucleotide) (Figure 13).

' Tha antibody baiches after inrmunization of an animal with a reduced

30 complexity protein pool are conjugated with the one oligonucleotide
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and a catal ytic amount of DMAP was added and al | owed
to stir for overnight. The solvent was renoved under
r ot aevaporator and the solid obtained was 30 di ssol ved
in dry ether. The precipitated DCU was filtered and

t he sol vent RECTIFIED SHEET (RULE 91) | SA/EP -177-

et her was evaporated. Part of the product was purified
by preparative TLC. ) ield: 12 rng. 1H NWR (500 MHz,
CDCls) 6 pprn @ 1.78 (m 28, 195(m2H) 2.9 (s, _
41 1), 3.51 (m 2H), 3.93(t, 4.02(t, 2H), 6.8( m

seegq)ance hég@o%%% %Wd%@) %1@’%@%&3%&? %’v‘&ants Gwiths(d,

_uﬁa&mp@@lﬂn tpiools afs sorgeiaed i plijametscdde yithe alrfer@ni

capture n‘& und possessing a N-hydroxy succinim dyl
“%@@?9 EFéQ‘é"t; y functl on. Conpounds with sorting can

rep@a‘fa@u% dﬁ%&tz Pcn&&w oOfiiicaiactivier, donofionality ad
conpound bel ow. rocedure for Mtsunobu Reaction

of Tri tyl%cwﬁguﬁknﬁ%%@%ﬂﬁg‘ﬂd% iwbﬂéla@ﬁ'ﬂ“p ONOO D AD
PR3P OH + HOR / \ OR THE M ves 11 12 1.1

equi W diffesewrmetnogRdi®ye HsEs ﬂ?\’ﬁ'é’l’a‘fj go"a[ﬂﬂ 8%t o0 a
o!@ﬁﬁheﬁpd%’dsﬁ%?ﬁ@fb 2 5ol héﬁsﬂd‘ ety Sonled syitnddiEed inlsitu, or

dii sopropyl” azi dodi car bo;,%/l at e arﬁ
pregistiesived hng adtaiched éathtnernpogeln e!éhers;a HLEROSSIRIR

equi val ent, ,of r h
Uﬁ%tﬁ e%‘SHPF ebctxﬁflcl%ﬁbq\uc%{)h@eé #'a §¥ lﬁﬁ rezfé’c%n wit
dRakatideeinhe Imwld phast uorferrp .duuuaa;es, thez@@wsa @D SHEET
ohgorglUL F:Ie%gigie llnSé/JIE? ion can %)éH Qg ﬁ%@,ﬁeg -gﬂaHSZ 004/0 01 03 7

The support can take the form of particles, for example, glass spheres,
or magnetic beads. In this case the reactions could be carried out in tubes, or
in the wells of a microtitre plate. Methods for synthesising oligonucleotides
and for attaching presynthesised oligonucleotides to these materials are
known (seé, e.g., Stahl et al. (1988) Nucleic Acids Research 1 6(7).3025-
3039). '

a. Preparation of amine-functionalized solid support

Oligonucleotides of a defined sequence are synthesized on an amine- |
functionalized glass supporf. An amine function was attached at discrete
locations on the glass slide using a solution of 700 pl of HzN(CHz)s
Si{OCH:CHs)s in 10 ml of 95% ethanal at room temperature for 3 hours. The
treated support is washed once with methanol and then once with ethyi ether.

" The support was dried at room temperature and then baked at 110 °C for 15

hours- It was then washed with water, methanof and water, and then dried.
The glass slide was reacted for 30 minutes at room temperature with
250 mg (1 millimote) of phihallic anhydride in the presence of 2 ml of
anhydrous pyridine and 61 mg of 4-dimethylaminopyridine.
The product was rinsed with methylene dichloride, ethyl aicohol and
ether, and then dried. The products on the slide were reacted with 330 g of
dicyclohexylcarbodiimide (DCC) for 30 minutes at rcom temperature. The

RECTIFIED SHEET (RULE 91) ISA/EP



EXAMPLE 6 Cell synchroniation H460 [ ung cancer and
SWI90 col on cancer cells were synchronized in Go/ Gl
w th sinvastatiWand | ovastatin (HVG CoA r’Jct ase
|nh| bltorsg 5 which can enrich a cancer cell
VA YA P Go/ GL. Cells arrested in G2/ M phBSHUS2004/001037
vvere obt ai ned by treatnent with nocodazol e. Cell

Cul ture and Reagents The SWI80 cell |ine was cul tured
in Dul becco's nodified Eagle nedium (DMVEM), the H460
cell line (ATCC Manassas, VJA) .mgs cultured in 10

RPM 1640, whereas the FK101 was cultured in
ser %th&%&@éééﬁﬁt&@ﬁm rébibéeém%?somoa?of@wmg of &-dmino-1-

cul ture nedia were supplenented with 10% fetal bovine
ser urex@RBEN,2 D m—ewmmlﬁblonp&e ahdithen gfied oopim pEM@rature for

stre t omy.Ci Synchroni zation of Cells 15
%ﬂ“%‘% 31 's enriched in G phase were

obt ai ned aften, i neuRatdiicaiddsseturlf dee sulill soppori
48 hours, or treatnment with U026, |ovastatin

¥ mvast atThe ammergncionslisad selidesrposi e PEﬁHai%@ fogy
{220 %&B@U&Poﬁ% V\%QH\%';IQ bg‘g@gi%ﬁﬂﬂﬁrﬁﬁ@(b 1) &(’%Lﬁi@:ﬁiﬁhﬁi@%dnae and

treatment (2ug/ni
for 24 mourisi-dind:tn ,éamau‘myaﬁmeeh Bsnifafmrnagmn:@. ryiding fosri 8 hours

3 20 h Cel |
oy (AP oA e s PGt MRy FEbRORA
16- 2&haining 3 IfiNBIeE (238 )hﬁs:n@c @hd 3 millimoles (420 mg) of p-

(4,4 -bisp hen I-hydrox met benzo¥_ mal ei mi d
d@“mgppky@@,oi roomgerm:)elgturnggmg?pt hepsligie wg@(\j@shed with DMF,

Ir Ielf I tlﬁ Eﬂh 0\4?83 393 e&hkl etﬂ@J ?4\ SBiston &Y mTHﬁole%rIZSH rhg) of
HzN(CHz)sOH in 2 mI of DNIF was reacted with the slide overnight. The
product of this reaction was a suppbrt, '
O(CH2)sNHCO(CH2):CONH(CH2)sCHz0H. The slide was washed with DMF,

15  CHaCN, methanol and ethyl ether.

The functionalized ester resulting from the preparation of the glass

support was used for the -synthesis of a oligonuciectide sequence. Each

* nucleoside residue was added as a phosphoramidite according to known
procedures (see, e.g., U.S. Patent Nos. 4,725,677 and 5,198,540, and

20 RE34,069, see, also Caruthers et al. U.S. Patent No. 4,415,732).

5. Protein analysis of the captured proteins and complex.

protein sample comparison

The purified antibody baiches can be either 1) directly attached to a
solid surface, and incubated with protein samples, 2) incubated with the
25 samples and subsequently bound to a solid support without using the capture
compound or 3) the capture compound can be used to capture its
corresponding protein in a sample and subsequently sort the captured

proteins through specific nucleotide hybridization (Figure 14).
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over ni ght WO 2004/ 064972 PCT/ US2004/ 001037 -180- R =
NfTOHOOV \OH ~~~0-~0-~0-~OV O-~~O-n-oct | ~~CH
/"-\ NO O X n-pentadecyl O n-pentadecyl" O Ceneral
Procedure: A solution of
4- (di phenyl hydr oxymnet hyl ) benzoic acid (0.04 mM in |
mL of SOCI 2 was refluxed for 1 h and the excess SOCI 2
was removed under high vacli(din To this yellow solid
resi due obtained was added 5 nal ei m de (0.045

i ssAhtisense otiogonueblmltweona:ttum eehgprts @re imnmohitiged in

stirred ture for

ol BTSRRI PrB S Bo au8 Rl s AR SER A5 o
fol dyguEegs Laghaedivad in dry pyridine (1 m-) with
stirring. After the reaction mxture stirred at room

t enpgr at up%ﬁé}%mﬁ\@@mf@ be Hhey SRlbon was extracted
Wi th CH2Cl 2 ried over -181- anhydrous

Na2 smaammd eligcxmulele@bdas aeel syithesiagbusinggmospheneaidate

oo et e T e Wnlh R uert” Thecpdhele =

olgtuieotiae Uéfy{d:es.dﬁrfé obhpleafenitanyas ehd sbitivig oligonucleotides
aracteriz "H NMFt and mass spectral data. 5

oEﬂneI\mﬁ@w@onsbaaa/ hadyi agleceiosdFignre dgl. Cajielie @resaBbIRR
th%%lj?ﬁﬁb@m R ﬁ?%lfaﬂon%f a1 sQrtir% &doﬁut’%ﬂb@f& the

complementary sequence attached to the solid surface oligonucleotide.

V.  The antibody capture reagents are added to the total prOtein
mixture {reactivity step). The reaction mixture is then added to
the solid surface array under conditions that allow

oligonucleotide hybridization (sorting step).

7. Capture compound/protein capture and sorting

‘The bi-functional antibodies are incubated with the protein sample

under conditions that allow the antibodies to bind to their corresponding

antigen. The bi-functional antibody molecule with the captured protein is

added to the oligonucleotide prepared capture érray. Under standard DNA

annealing conditions that do not denature the antigen-antibody, binding the
bi-functional antibody will hybridize with its nucleic acid moiety to the
complementary oligonucleotide.
VI. The captured protein is identified using MALDI mass
spectrometry | |

8.  Analysis of the capture proteins

The attached proteins are analyzed.using st_iandard protein analysis

methods, such as mass speciromeiry.



O 10 4-(Di phenyl hydr oxynet hyl ) benzoic acid was

reacted with 2 equivalents of N hydroxysuccini m de

using 1.2 equi v?nts of Dil sopropyl carb | m de.
u

Th [ product was purified by Flash ica _
ch%égngﬁgggg—ghy and characterized by ESI mass  PCT/US2004/001037

spectronetry. RECTIFI ED SHEET (RULE 91) ISA/EP w WO
2004/ 064972 PCT/ US2004/ 001037 -182- 0 0 0..~/ OMN O
~~ONACl ROH OHC \ DO 0 ONO OR The 125

nol es of product from above was added to 1.0 m Acetyl
Chloride. This reaction m xture wag stirred at room
“tenperature for 1 hour and evaporated three tines
with toluene to renove excessExe@imle ahl oride. 5 Equal

volungs of the reactjon m.xture were added to , )
nucl ﬁﬁ#ﬁﬂf’ﬂ@é'%ﬂeﬁm@@% Pl PRRIITR SOTRPYICS (See Figure 15)

Pyri di ne/ THE. TEegRhdAa ek iz0@ Mok MESSrlRE 2-hi8lhA-1,3-orazoline,
at.60C for 2 hours. The resulting product’s were s
extracted from @HC13 and ' 10% HOAc. Products were

purified by Preparative TLC (Ether). M5 and NMWR

chat act eri Z&@ pérempbenznioawd (80 g. ¢25M) Riaged in a 500 mL. round

HO **@agg?w&ﬁ% MR 378 A8 Rear Wit bodEd o B thionyl

n- penta '
chioride and refluxed for 8 h. The excess thiony chioride was removed under

vacuum and the white solid obtained was dissolved in 100 mi of dry CH:Clz
and kept in an ice bath. To this ice cooled solution of bromo benzoylchloride
10 was added drop wise 45 g of 2~amino-2-methylpropan-1 -ol dissolved in
another 100 mL of dry CHCla with stirring for the period of 1 h. The ice bath
was removed and the reaction mixture was stirred at room temperature for
- over night. The precipitated white solid was filtered and washed several times
with CH2Cl2 {4x100 mL). The combined CH.Cl; was removed under
15 rotaevoparator and the solid obtained was slowly dissolved in 150 mL of
thionyl chloride and refluxed for 3 h. The excess of SOCI; Was evaporated to
one-sixth the volume and poured in to 500 mL of dry ether cooled in ice bath
and kept in the refrigerator overnight. The ether was removed and the .
precipitated hydrachioride was dissolved in 500 mL of cold water. The
20 aqueous solution was carefully neutralized using 20% KOH solution on cold
condition (ice bath) and the brown oily residue separated was extracted with -
CHzCl2 (3x200 mL) and dried over anhydrous NaS0.. Removal of the
solvent gave 42 g (67%) of 2-(4-bromophenyl}-4,4-dimethyl-1,3-oxazoline as
a yellow ofl. "H-NMR {500 MHz, CDCl3) & ppm: 1.36 (s, 6H), 4.08 (s, 2H),
25 7.52(d, 2H), 7.79 (d, 2H). Mass: 254.3 (M"). .
B.  3ynthesis of phenyl-{3-[2-(tetrahydropyran-2-yloxy)-ethoxy]-
phenyli-methanons, 2 ‘ |

1. Method & In a 100 mL two neck round bottorn flask
placed with 550 mg (38 mi) of NaQFEt in 20 ml of dry DMF was added 3~
30 hydroxy benzophenone (1 g, 5 mM) under argon atmosphere. The reaction

RECTIFIED SHEET (RULE 91) ISAJEP
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O n-pentadecyl O Procedure 2 0 OCHO O ON HONDO
SOCI2 0 ROH OH OR pyridine 1.64 nmol es of

4- (D phenyl hydr oxymet hyl ) benzoi ¢ acid was di ssol ved
into 5 m Thionyl Chloride. This reaction mxture is
heated to 79C and stirred WO 2004/ 064972

PCT/ US2004/ 001037 -184 for 75 mnutes. The Thi onyl
Chloride is renoved under N2 (g) stream 1.3

equi val ents of N-hydroxysuesd ni m de di ssolved in dry
THE is added to this dried reaction m xture and

w%zétié'lre)%datfn%m]teFliFWraiuTé‘ﬁarﬁ'd'—:mﬁpéﬁéﬁédd elds2-besmuetHoxyunder

stream The product is dissolved. into dry

| tammcmman Et@ab reMy Sleanbved a vl of R GW el W dkhe

reqﬂﬁ@rﬁu@gﬁ.ﬁg I, é§ﬁerq!8§ 5&? E¥es: dp o@rﬁ iqﬂi ge?r 02 po @.ﬁé@ ‘iﬂm

i'ng pro §Yare et
icd Qdriahd . exiBctmiitis Ca-rgélqc(lmm nm). By m@aﬁgﬁpw@nw@t:

dris@ver BT aTouE AR Oe 3 g E arasted. Ty il Ry Rl fiie
wal\?_%urﬁ‘e\d%’g“@hd‘a %@H“dﬂﬁ"uﬁ chmn@bur };atauam\gmaAanaEtOAc (g 1

ent adecyl HO~~ N 185-
mmtuﬁ)'e as an eiZent Yield : 680mg (42%

-2 Method B: To the stirred mixiure of 3-hydroxy
benzophenone (1 g, 5 mM), anhydrous K2COs (3g, 23 mM) and Nal (500 mg)

in dry acétone (40mL) was added 2-bromoethoxytetrahydropyran _(1g, 5 mM)

. dissolved in 10 mL of dry acetone and refluxed for 20 h. The precipitate was
fitered and washed with acetone (3x20 mL). The combined filtrate was

evaporated and the yellowish residue obtained was purified by silica gel

cdlumn chromatography using hexane/EtOAc {9:1) mixture as an eluent.

Yield: 55- 60%. 'H-NMR (500 MHz, CDCls) & ppm: 1.5-1.63 (m, 4H), 1.72 (m,

1H), 1.82 (m, 1H), 3.52 (m, 1H), 3.8-3.9 (m, 2H), 4.07 (m, 1H), 4.21 (m, 2H),

4.70(t, 1H), 7.15 (d, 1H), 7.37(m, 3H), (7.47 (¢, 2H), 7.58(t,1H), 7.80(d,1H).

Mass: 327.2(M"), 349.3

(M+Na®).

C. Grignard reaction: Synthesis of 2-{4'~(3-(2-tetrahydropyran-

2-yloxy)ethoxy)phenyl-4”-phenyl)}-4,4-dimethyl-1 '3
oxazoline, 3

To a 100 mL two necked round-bottomed flask fitted with reflux
condensef was placed activated Mg turnings (720 mg, 30 mM), a few crystals
of |2 and molecular sieves (A4) under argon. To this mixture 10 mi of THF
was added. The mixture was heated {o 50 °C and 2-(4-bromophenyi)-4,4-
dimethyl-1,3-oxazoline (8.5g, 26 mi) dissolved in 15 mL of dry THF, a
catalytic amount of GHal, RED-Al and CClg were added with stirring and

refluxed for 3h. After that the reaction mixture was cooled io room

temnperalure and added phenyl-{3-[2-(tetrahydropyran-2-yloxy)-eithoxy]-
phenyl}-methanone (5.1 g, 15.6 mM) dissolved in 15 mlL of dry THF and again

RECTIFIED SHEET (RULE 91) ISAJEP




E i ALVLE: ? This exanpl e shows exenpl ary capture

bi ndi ng assays and the effects of selectivity
functions on bi @ ng. This exanple shows t changi ng
5 selectivity can alter reactivity of the capture
coMsbithtth@r eby providing a neans to probe  PCT/US2004/001037
bi onol ecul e structures and to permt sorting or

di versity reduction using the collections. In this
exanpl e, the core group of the capture conpounds is a
trityl group and the reactive group is succinimde,
which interacts with a primary 3 j.ne. Conpound 1341 is
a non-sel ective 10 conpound that has a reactivity

group, but, po sel ectivity.droup. . (e

Fi gurefiygsd C§"e@cecr?ﬁfegrv&/o‘f”%gl?gﬁa&%%gggﬁgﬁjv%%g‘gé?the ‘emoved
Sﬁ' eQ!Hc}éirtﬁdtaegé,@ﬁatdrgfnf@ﬂiraé@dtvhﬂ’i BHCRABi10Q Ly eod gried aver
changes there is. erence in _reactivi S e
Ao Nes P JosyRuEne Pl o gl b B ddient wes

ubi quid i d: eerdiddrasienisicg perare/EOAC (7:3) 28
conp;glft#ggél(geﬂéi %ﬁﬁcﬁ%&ﬂﬁigﬁgr@iggﬁ { 1?;65' rlgr{'hcal

st8 uauelent. aeRratiomss i calsmn faclign yisied %ﬁ%‘ &

Conpqupd, . Ba WR LRl RS ShHRY L sheab s W difrethyl-1,3-oxazofi
Lyso%ﬁﬁh(%ﬁi@y\%ﬁﬁnﬁbﬂg@g}yg@gg ﬂ*lg?‘ghﬁwidb:@;rh% e
capt B aexpeslionesTystalios sokh 6.92.ctB %% i hNMR(BPO Tz, CDCL) 8

Ma S anet i Qcki YA i ( 5 )
e BT G T 0 D, PESIOLTHL | B0gh, iy 208 . .

i N 250p)) HEDES, bl RT560) 1H), 885k F), B.97T(re, 1H), 4.09(m, 4H), 4.68
trityl-based | |

1! Seatdbad@nt dh SEAT IR et B IR e, B0 704 . 2e
bi ndi PG7reant). MEswAS0I.6 ¢MbaY,EB4a8 (MENGT) t enper at ure for

100 VI TR DA $4Samas T SRy ee-pVrar-2 o)
@rd'ByrafLBHRIG)-civoxyTasenyl}-

| f

conmpound- pr ot ei GnRk Gl
é‘tthPﬂ-g gz gfbﬁxﬁﬁy-,{@“‘“ of “a bi ndi ng

spectronmetry by m X a
reaction with | methy}-phenyibdefi-dihysreR¥Azale; 4cid in 30%

aqueous acetonitrile. The sarrPI,e was degosi ted,as a

506 nL spofodhe stired mixtureeoft-14 - Gritehydipyiaeat es

and ajr- ' " IR, S-oR820INeI (8, 200hg, 0.4
resul #Ig%%&l]t'cﬁg)ﬁrr%grgo sp é)?'?{gfﬁefry Iar'lalO si s, VShi J

are shovipanc Nei-o(108 o9t mirio BDk 9f él_'ytl'ﬁ atddde‘? @aggﬁ 2-(2-
SN P AT AR 4.3 ) s orcion oo
2004/ @fdREa 1PET 4$2004 2D0TESVthe-regetion mixture was poured in 1o ice
20 water and extracted with CHzCl2 (3x20 mL) and dried over anhydrous
Na2S04. Evaporation of the solvent gave 4 as a yellow aily residue in
. quantitative yield.
E. 4-{(2-Hydroxy.-ethoxy)-[3-(2-hydroxy-ethoxy)-phenyl]-phenyl-
methyl}-benzoic acid, §

25 A solution of 4 (360 mg) in 3 mL of 80% aqueous acetic acid was
'heated at T5-<C for 12h. Then the solution was evaporated and the residue
- abtsined was refluxed with 20% NaOQH/EIOH (1:1, v/v, 3mL)for 2 h. The
so!ﬁent was removed and 10 mL of ice cooled water was added io the residus
 and the aqueous solution was acidified with 1N HCL. The precipitatad yellow
30 solid was filtered and washed several times with water and dried under high -~

RECTIFIED SHEET (RULE 91) ISAEP
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specificity of capture conpounds. Cvtochrorae C Four
di fferent capture conpounds (designhated HKC 1341,
'1343,,134.9, 1365; chem cal structure of each
compound is |isted bel ow the Conpound 5 nane) were
reacted individually with Cytochrone C (accession
nunber: PO0006, Figure 20c). The capture experinents
wer e anal yzed using MALDI - TOF Mass Spectronetry.
Bi ndi ng was perfornmed in 2f3suL sanple volunes wth a
5 uM Cytochrome C concentrations in 25 mM HEPES buffer
SOl Ut L0t oRiin 3, ks based capture conpounds
Va\(ﬁg?'ﬁ" g‘gégdédz to @r]@ogr%teqel{aﬁmla%bes)ol ution at a 10 u% .
congent r a-j(BrvaieeybithdipplrEdarirenwaacr o dhrhenit-

AT IR EINE R e T AR
The captur e CORGHILAPFS bl LaBd o Tt e 850 me

0.9 ndlh HEN-hpdrotd subtintihidg (Bempt DGt dry hid-dipxane (2

S e RN R B s e
(Eﬁﬁ,f??rr%f 8 ?ﬁﬁﬁdiéﬁ'kfnlg@& P2 Al e vaater, Ehhseﬁuﬁa:m m:rtﬁre was
IRt ROTE e XA

a@&d@@%?bﬁ% BOCthdETRIShaRks dnlAlapafitiohi sTih@kolvent was

y groups to conpounds ‘permits alterations
plrifiedhiey preparatiyes pe@iplatei Yigldop ragpt ure conpounds.. 20

HKC 1343 h
) a1 Hpehiiga 8430 Qo @lihmapasads(10TKE,

Wth a m ee different

-omghwi)ms daUPHEURtrmD) waPaddedticydyheoh caedimideddisde] 0
L P00698 Eigu . ' t
* i SR ThalERERY b S p: S o coptre

Nﬁwaé)@mbrﬁmtqu 1t8 i, 001 M) red e catalytioanyng of or med
DUAN sYescHideH PumEIonea s sireEpeerioh 1P SATHER Bpoved
uﬁﬂ%r rr?-{é‘@va‘gfoiré%i' 2R39RE solkhobtHined Garsissulvedin dgddier Ghe

rotein solution at a 2

‘ 5 uM concentration Tg,ﬁ
. phecipfiated DG4 wasHitesed apd isdeniethe e evaRaratad: deor

T S5 G o ok o ),

i MMRIEOPMHRIGDEIN AR h220 @.ciHIas PR e 92t 48D

20

.25

30

B DRT BT ST B A 70, 2, B0k, obt e

ng/ L si napi ni c
aci d g.,n 30%4-Dnrebyl-244{uirnyl{3-phefyleprarmiyd-{i2-

(tetrahydro-pyran-z-yloxy)-ethoxy]-phenyl}-methyl)-phenyi]-
4 5.dihydro-oxazole, 7

To the stirred mixture of 2-{4'-(3-(2-tetrahydropyran-2-
ytoxy)ethoxy)phenyl#”-phenyl)}-4,4-dimethyl—1 ,3-oxazoline (3, 300 mg, 0.6
mii) and NaH (100 mg, 4 mM) in 3 mL of dry DMF at r.t. was added 3-bromo-

1-phenyl propane (250mg, 1.2 i) and the reaction was allowed o stir at r.i.
for 2h. Then the reaction rixiure was poured into ice waler and extracted with

CH2Clz (3x20 mL) and dried over anhydrous NazS04. Evaporation of the
solvent gave 7 as a yellow color residue in quantitative yield.

RECTIFIED SHEET (RULE 91) ISAJEP



deposited as a 500 nL spot on the surface of nass
target plates and air-dried before mass spectral

anal ysis. The r@ults of the mass spectro y

anal ysis, which are shown in Figure 20d, denonstrate
th‘é’lozéi“‘%q(d?"él ity of conpounds 5 bound to a si ngP@/US2004/001037
capture agent that is selective can be identified by
mass spectronetric analysis. HKC 1365 Anot her of the
exenpl ary capture conmpounds (HKC 1365) was i ncubated
with a mxture of three different proteins (Ubiquitin
[ P02248], 10 Cytochrone C [POO%G] and Lysozyne

[ PO0O698]; see Figure 20d). The capt ure experi nent was

| 3?ﬁb?ﬁ§dr ot Ll %r&f‘% R FhE TR (gﬁ%i'femﬁ -propaiy)-

vol ume with al Imr;tihffg%:fi’ltmreaas at 5 uM concentrations
in 25 mM HEPES buffer sol ution pH 7.0. The

trityl - bageshigagt wmmqvm} weasn. @deteaqae@usmeﬁc atigivres
15 .sol ution at

bi ndi
r eacthsgiedak? 3 ﬁﬂs lm'é{vganlglpotn %F %ﬁ‘g@“ autrgeeﬁ %\'qnp(g):ralgg and the

m mutrsésdué%ﬁlaqweaa@ feitibizAGuith 209 PlaCAH/EAOH TM1, ¥R ZWA.) for 2 h.
base solution. The capture conpound-protei n bin ‘%‘E@qﬂéhﬁ |

i xt i SeSE S TRTENERF0 ke IS b HET 1oy
a | %;;ﬁghé%ﬂtth% é‘&sbééiﬁiﬁdgﬂacuénﬁ@&ﬁmﬁamch ehtraéteeﬁmlm CHCla

hapinia acld Yo aqueous acetonitrile.
20 THGO mln)mmi dm M@@h?@l‘@ua&daﬁ@@o&'mo@j@n Qiihe galvent gave -

S rfac S s and air-dried
bgf o€ ﬂ’ﬂ§§ 'ggé%]'?‘ ‘gqs &ga@g‘éﬂe@éﬁ?ﬁe resul Its ofI t he
mp§S spectly onewlya-&halyydsoxy-eﬂW)@hphenyl}hhmyi -{8-Phenyigpropoxy)-

¢ gea S.fﬂ‘;?:t S ﬁsﬁ 3 6ioRTITBRERET P RERS, o

o oyt ochrhs S SREHON G P e @%@yf%%ﬁé%@f%%%': ®

2 OI o?ﬂ?}(’)\ﬁngﬁﬁéasme? Eﬁﬁblbhﬁfqg R:gﬂ)ioﬁiimgﬂﬂeo(@m(ﬁ;em tél TMA?oThe reaction
The. SRR RITSCaE ob ARG bhyouh G SEpYap e (i mo, 06
;ggg:ﬁpu r)Ja)ﬁd"H Edralyhis ahitring SﬁDWAFCé{ddtﬁfﬁrmmas ellowde td sty for

shows nd nodification at tine W%SH" lid
spectovennight. JieeeIvVEnd was dempred Hogar r?@@&??‘?"ﬁg’ & sall
bi nd'é@aﬂg é%ol@éd ﬁrdrg%tﬂ'@r”meeﬁnempﬂﬁiédt heubad fltsred and

spectrum S ours and

- nodi ftheasph@nsethmva@cwapam Thexrut v gtaingd wasigaparated by

\gﬁ;'t g%&%&ﬁ:ﬂﬂ%ﬁéﬂ&ﬁ%&%ﬂg Ef1,EY SViBRS abd® 120'mg. 'H-NMR
20 (500 MHz, CDCls) & ppm : 1.70 (m, 2H), 1.9 (t, 2H), 2.9 (s, 4H), 3.5(m, 2H),
3.9 (t, 2H), 4.0(t, 2H), 6.85( m, 4H), 7.25 (m, 4H), 7.32 (m, 5H), 7.51(m, 3H),
8.09(d, 2H).
' J. 1-{4-[[3-(2-Hydroxy-ethoxy)-phenyl}-phenyl-(3-phenyl-

propoxy)-methyil-benzoyl}-pyrrole-2,5-dione, 10
25 To a stirred solution of trityl acid 8 (280 mg, 0.42 mM) in dry THF (6
mL) was added dicyclohexyl carbodiimide (DDC, 400mg, 1.95miM). The
reaction mixiure was stirrad for 30 min at r.i., and maleimide (100 mg, 1.1 mM)
and 2 catalytic amount of DMAP was added and allowed to siir for overnight. The
solvent was removed under rotaevaporator and the solid obtained was
30 dissolved in dry ether. The precipitated DCU was filtered and the solvent
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Ez--PR LE 10 This exanpl e showst he selectivity of the
capture conpound reacting a mxture of capture
conmpounds and a mixture of proteins 5 ii aterials:
Reaction buffer: 25 nmM HEPES, pH 7.0 Proteins: mxture
of ubiquitin, cytochrome ¢ and |ysozyne (nmolar ratio
is 1/5/6), the protein stock. is nmade as 5 ny/ni
(total proteins) in reaction buffer. 10 Capture
conmpounds: HKC 1343 and Hk@I7365, stock solution is 1
. mMMin acetonitrile. Capturing reaction A protein
cfHdryidsosvapuiratsdr Bprtics i preusdvas purifiedr mapeperetiyafTitér

t th trati f 0.5 .2.5 and--3 ,NMs
ot s SETERIEE S SRyt rd Ao Ocs m 2,
2?%?8?“’1 :y.%ké&n 489),3.00(i S W8 8 OH),ENS( maBHNIT. B (m, 5H),

I on. qﬂa__g:h reaction-is started by Rl/i%lp ng 0.5 pi of
T2 B Gl M 36Dk 7 SS(t3HDn MassnaP 123Ny . " The
reaction mxture is incghak g roomtenperature for
30 mn before the reacg?{g’%ﬁﬁ%@stgp‘pgd by the addition
of 5 Thid ERAAME stDwseaddiig of xatlecihily TRBRIONHTEC B GRPIUrGe

first two t capt aj 20 . ;
corayrh eph i & b eatudd ity ften.
viiKEorting Tanrtee Ji2paredf hynading en approisioanaleg gk
for each conmpound). After the reaction, 111 of each
commouedils BeIoWd with equal  vol ume of matrix and
10 %%BGPe?fBFI@it%thuQ(EHdﬁnSof'ﬁi@I CaptureR@gdnitsance of
the results Is ensured by triplicate each reaction
‘ sanple. 25 EXAMPLE 11 Synthesis of
4-[ Hydroxy-[ 3- (& (6-[5- (2- oxo- hexahydro-thieno[3, 4- 4
d] i m dazol - 4-yl )} pent anoyl am no) - hexanoyl am no) - pro
- xy)-pl dcnyl]- | - met hyl } - bencoi c aci d
succir®;Lniwv N r (6) RECTIFIED SHEET
| SAIEP -T89- o n i, dry THE Br-(CH,) 3- NHB
C, 85% Power ed Br iOHDVSO, r.t O ‘

0 : 0
' DIAD

_ FhyP

OH  + HOR! ———
THF

Mol Sieves

11 12

‘ 1.1 equivalents of triphenyiphosphine are added to a reaction vial and
- 15 dissolved in 1.0 ml THF. 1.1 equivalents of diisopropyl azidodicarboxylate are
.adcieci 1o this solution and mixed for & minutes. Ad_d 1 equivalent of 11 and
stir for 5 minutes. Add nuclecphile (Ri—O0OH) and slir overrﬁght at 50 °C.

Preparative TLC purified the praducis.
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Ht OHOi. 80%aqg. AcOH, ~ ~ *'0" 0~~N70C, 12 h / \
_OHii. 20% NaQH/ EtOH(1:1, v/v), i anhy. DVF, r.t
97.8% 100 oC, W O 'NH2 96%4 0 off ti @D N DG

0 wo bk LX{{NH O anhy. DVF, r.t 0 41% 5
OHHWH O 6 Synthesis of fePlussibanotosy

3-{[4- (4, 4-Di net hyl -4, 5-di hydr o- oxazol - 2-yl ) - phenyl ] -
hydr oxy- phenyl - et hyl } - phenol (2) 5

2- (4-Bronophenyl ) -4, 4-di met hyl -1, 3- oxazol ine 1 was
prepared as described in ExanﬁF%‘4 To a stirred

sol ution of 2-(4-bronophenYl)-4 4-

di met hyl - 1, 3- oxazol i ne (1. 5E¥AMPLEME i n anhydrous THE

(10 was added slowly n-BuLi (384 ng, 6
rm %&éﬁ@“&@g@t he period of 20 min. After that

the reacutécm) [hes banicr\epg Shigsnediat can%aﬁcélw \nfﬁrw\.lmehronued in
30 min. 10 To this stirred solution was ad

3- h{a/ Gxywih sopresialieans pyastpiin A HM GrigoA tﬁds!%seé@tﬂbltpr*)

h I
3 gl Mok B e Bl B 20y et heoon
M x phoeewase axtbtia&mbcﬂby triaamﬁmmrlﬂﬂﬁ%aﬁé@léz

PCT/ USZO%%IIOE&!%SZ@ and %eagents
The SW430 cell line was culiured in Dulbecca’s modified Eagle
medium (DMEM), the H460 cell line (ATCC Manassas, VA) was cultured in
10 RPMI 1640, whereas the FK101 was cultured in serum-free medium (SFM)
with 5% COz at 37° C. The cell culture media were supplemented with 10%
fetal bovine serum (FBS), 2mM L-glutamine, penicillin{(100U/ml)and
streptomycin(1DOU/ml).
Synchronization of Cells
15 H460 and SW4380 cells enriched in G4 phase were obtained after
incubation with serum-free medium for 48 hours, or treatment with U026,
lovastatin or simvastatin. Cells in S phase were synchronized by incubating
t:ells with medium containing no serum for 24 hours, followed by aphidicolin
treatment (2ug/'mt) for 20 hours and release of cells from aphidicelin for 3
20 hours, Cells arrested in G2/M phase were obtained by treatment with
nocodazole (0.4-0.8 mg/ml) for 16-20 hours.
EXAMPLE 7
Synthesis of (4,4’-bisphenyl-_hydrokymethyl)benzoyl maleimide
derivatives |
25



water to quench the reaction and extracted with CH2Cl 2
(3x50 nL) and the conbined extract was dried over
anhydrous My2SO4. The oily residue obtained on
evaporation of the solvent was purified by silica ge
col um chromat ography usi ng hexane/ Et CAc (1:1)

m xture gave 3-{[4-(4,4-D nmethyl 5

4, 5-di hydr o- oxazol - 2-yl ) -PHenyl ] - hydr oa~l +-.phenyl - net h
yl'}-phenol (2) as colorless crystalline solid.gYield:
0.855 g (85% . Mass: 374 (M#), 372 (MH. Syn

o [{/Qﬁi4 Di net hyl - 4, 5- di hydr o- oxazol - 2- yI)
phenyl - met hyl ) r - phenoi 4y) - pr opyl ] -@ AL,

acid tert-butyl ester (3) 10 To a solution of

powder ed KOH (45 ng, 0.8 mV) in anhydrous DVSO (2 50

Di et hyl - 4, 5-di hydr o-
- phenyl ] - hydroxy phenyl - met hyl } - ¢

mv) aqd 3m§ - propyl)-carbam C
ester 9 "m\V). The
|rred—at—rUUnrr€np€ﬁatur or

a

chr omat™®graphy using hexane/ EtOAc (1:1) as ah
Evaporation of the solvent gave 3. Yield: >220 it
(quantitative 20 yield). Mass: 531 (MH#). Synthesis
of

4-{[ 3- (3- Am no- pr opoxy) - phenyl ] - hydr oxy- phenyl - et hyl )
- benzoic acid (4) In a 50 nL round bottoned fl ask
placed with [3-(3-{[4-(4, 4-Di net hyl -

4, 5-di hydr o- oxazol - 2-yl ) - phenyl ] - hydr oxy- phenyl - net hyl
} - phenoxy) - propyl ] - 25 carbamic acid tert-butyl ester
(3, 220 ng) was added 3 nL of 80% aqueous AcCH and the
reaction mxture was heated 75 C.for overni ght. Then
the reaction m xture was concentrated and dried and
added 3 nL of 20%. NaOH EtCH (1:1, v/v) and refluxed
for 3 h. Residue obtained on evaporation of the

sol vent was dissolved in CH30OH CHCI 3 m-xture and
adsorbed with 30 silica gel and dried. The dried
silica gel wth compound was purified by silica ge
colum already flashed with 1% HH40H in Et20 sol ution
Elution of the colum at 50% CH3OH CH2Cl2 gave
4-{[-3- (3- Arni no- propoxy) - phenyl ] - ,
hydr oxy- phenyl - et hyl } - benzoic acid, 4 as a colorless
gel solid, Yield: 96%




RECTI FI ED SHEET (RULE 91) | SA/EP -191- Mass: 378
(M—|+), 376 (M 360(MOH). 4,!TYthe i- '?2- {H'~rc~Z
"(a ~C=-[5- (VEF: C+-:c"l1i 2drC' ehl G-r @R[ ~, 4, .

]| ['1)-pen riiol"('whines]-he:: c+F11 '
W(g%mi?@a?az plren ,l-meth_sl}- cras~ic Licid (%él{ﬂjégﬁfmmn

mxture of Trityl am' no acid (4, 100 ng, 0.26 nmV and
‘Biotin-X-NHS (113ng, 0.25 nV) was stirred at room
tenperature in 3 nL of anhydrous DM for overnight.
After that DMF was renoved undet80hi gh vacuum and t he

resi due obt ai ned was passed through silica gel columm
usi nB 50% 1O/ZPRQ9-V/Q-$%F‘3 as a solvent. Evaporation of
the solvent“yielded biotinylated trityl acid 5.
(97.8% . Mass: 739(M Na+) , 715 (MH). Synt heS|s of

4-{Hydr oxy-[ 3:43<{ 6- hexa
d]i midazol “4-yl)= ent an | am i n@f hex oyI am OH
i no} - propoxy) - phenyl ] - phenyl - met hyl } - benzoi ¢ acid

succi ni m dyl er ( D 15 T sol on o O
biotinylateedtrit aC| OMe

anhydrous DMF (3 m-) was added 1, 3. d||sopropyl

carbodiimde (4_ng, 035 mvp and stlrred ihe reagli
m xture for ,5/m\n\}o’03 9 M@é n-octy!
N- hydr oxy succi ni m de (40rrg O 3 and stirred for’

over night at 20 room tenperature. The sol vent was

- renoved under high vacu the residue obtained
~was purified by silica Zel cohu ro raphy using
CHBOH/CHQCIZé{BhZL\gLﬂﬂure as W sol ve system
Evaporati on t he~s0l vent gAve 6 as a white
crystalline solid. Yield* ng (41 % . 1H NVR (CD30D)
S ppm 25 1.29-1.71 (m 12H), 1.90-193 (m 2H), 2.15
(g, 4H, 2.49 (t, 1 H), 8-2. 91 (m 2H,), 2.90 (s,
4H), 3.17(m 4H), 4.27 (dd, 1H), 4.46 (d
of d., 2H), : 6.77(s, 1 H, 6.86
(m- 2H), 7.1857 9 (d, 2H), 8.05 (m
21-1). Mass: : Mdﬂ. EX. /OPLE 12 O
Fyn&hesis o 4 E U’ eC2 3
f- phcnyl) - phenyl -nst hyl ] -bsrc ai.c ~1ci
2,5-~3l oxopyrroliolin-1-yl estr

/\(\ @) n-pentadecyl
O\H/ n-pentadecyl

0

General Procedure: A solution of 4—(diphenyihydroxymethyl)benzo‘[c
acid (0.04 mM) in 1 mL of SOCI; was refluxed for 1 h and the excess SOCl,
was removed under high vacuum. To this yeliow solid residue obtained was added
raleimide (0.045 mM) dissclved in dry freshly distilled THF (1 mL} and stirred
at room temperature for 2h, The solvent was removed and added the
corresponding alcohol (ROH, 2-5 fold excess) dissolved in dry pyridine (1mL)
with stirring. After the reaction mixture siirred af room temperature for
overnight the solution was exiracted with CH2Clz (5x3mL) and dried over

1T
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RECTI FI ED SHEET (RULE 91) I SAIEP S WD 2004/ 064972
PCT/ US2004/ 001037 -192- p ' C i. SO.l,, SOC, Ih \~
y OHO, " Ho.Ny , anhy. THE, | h OH pyridine, r.t OH
51% 100 ng of

4- [ Hydr oxy- ( 3- hydr oxy- phenyl ) - phenyl - met hyl ) - ben7-oi c
acid (031 nmVW placed in a 25 nL round bottoned fl ask
was added thionyl chloride (1 L) and refluxed at 80
C for an hour. Then the exgmss of SOCl2was 5 renoved
under high vacuum and dried. To this dried solid

' dﬁﬁﬁreﬁs NBESOACTRS redicis Bbiaifsd bb@,@r@tmwdfmesomm (s

-) under argon atm)sp ere foll owed .
copoiat i ArePEGEE L (Shcm g, SR 1E% PSP SRR product
18 BDSE gnfr‘j oL mﬁﬂdgﬂgaﬁtfveeghe S fMﬁﬂésr.é/a%eh;%@@ﬁ@dz-: MR

vacuum-an resid
sfbiradszegheriasl dhiissol ved in dry pyr| d| ne (1.5 m ) and

added 0.2 nL of 10 n-b the reaction m xture
was stirred for 3h. Thgé‘p;ﬁﬁ&%r:g renoved under

'daje%k}um&maniw”@ﬂ@@m%@aﬂ@ﬁbmc mw@‘s*@d by silica

gel ~ col'umm usi ng hexane/ Et OAc (7:3) as a el uent.
EvapBreaadsiedf the sol vent afforded

4- [ But oxy- ( 3- hydr oxy- phenyl ) - phenyl - net hyl ] - benzoi
acid 2,5-dioxo-. pyrrolidin-1-yi ester (6). Yield:}\50
-52% . 1H-NVR, CDCI3 (S ppm: 0.88 (t, 15 3H), 1.38
(m 2Hp, 1.6d(m 2H), 2.87 (br. S, 4H),0 05 é6t—n2H) ,
6.7 (dd,X¢#), 6.9 (dd, 2H), 7.16 (t,
5H), 7.641(d, 21-1), 8.04 (d, 2H). l\/hss:

472( M H) ,A400. 3. EXAMPLE13 This exanpl e ’
itiqf a2 biotin as a sorting functi gf p a 20
ound RECTbFI ED SHEET ( RULE 91 EP

4-(Diphenylhydroxyh1ethyl) benzoic acid wa's reacted with 2 _
‘equivalents of N-hydroxysuccinimide using 1.2 equivalents of Diisapropyl
carbodiimide. The desired product was purified by Flash Silica

. chromatography and characterized by ESI mass spectrometry.

RECTIFIED SHEET (RULE 91) ISA/EP



C2H5Co HOO O\ \ HON H+ DCC, DMVAP r CHOH O} R1O
Ht

\RlO\CHCIZ rt 24 25 HN/NH 1O HH tH
R~~0L1' Ng@ooo oo\ 0 HO\~OTH OHAcC|
ToI ux/CI Pyridine ii. AcOH, RHOR 0 4

6"?!"%?5“% 0,0H Op 11 S,HO~ | HHHHEfTﬁ /001037

O 28 EXAMPLE 14 Capture and puII-domn for target
protein fromHEK293 cellular fractions 5 with doped
carboni c anhydrase Il. Materials needed:

-182~

ROH
Cl —_—

The 125 ymoles of product from above was added to 1.0 ml Acetyl
Chloride. This reaction mixture was stirred at room temperature for 1 hour
and evaporated three times with toluene to remove excess acetyl chleride.

5 Equal volumes of the reaction mixture were added fo nucleophiles (see
b%wﬁwﬂwmnWMPwM@ﬂW'W%emﬁmmmmemmmmd
at 60°C for 2 hours. The resulling products were extracted from CHCl3 and
10% HOAe. Products were purified by Preparative TLC _(E‘ther). MS and
NMR characterize purified products. |



e

20 mM Hepes buffer, pH 7.2. WD 2004/ 064972
PCT/ US2004/ 001037 -194 Add 200 pl 20 nmM Hepes, pH
7.2, to reconstitute |yophilized Carbonic anhydrase
11 (Sigma). Transfer to an Eppendortetube. Cal cul ate
concentration of working stocks (see later in the
protocol) and nmake the stocks using the sane buffer
and the master stock. Fred®8 master stock for 5 long
term storage. HEK293 cellular fractio are FPLC
fractiona n ti pke~{ractions ect’e ng
ReHA& saHOgr adi ént. DiSsol ve CZ:Igtp/t\tljﬂrq\e/cgrrpound in @% nvi
DM60 st ock Make working stock of capture conpound A

i n et hanol.~\Vake @ex;g;a&&agv weekPand eep it
~on ice H@Wum it ﬁge it%ﬁtﬂ-hemyl

Pi erce spin colums (about 500 ul bed volune). It

handles as little as 20 pd and up to 0 pi sanple.

Sof t - Lj nk i Si . sht r 3 or
a 100 pHCFgg?:\”gfftﬁBf?/rgwgﬁh;;rﬁﬁgg;;ﬁBﬁwgigﬁt&gre
shoul d be -taken to maintain the right 15 solid/liquid -
ratio at the end of washing in order to be consistent
i n the amount of i n pull-down experinents.

Washi ng buffer for
Hepes/ NaCl / X100/ EB

Make the buffer stock wth
the firglo™4 conpbne Qe right concentration and
pH first, then separdtely make | M DTT stock and
freeze it down in small aljquots 20 until use. R ght
before the washing procedgres in the pull-down
experinment (stepH), thawy a DIT stock tube and add
DIT stock a he r ire (nal. Each pull-down tube
requireHel n shi ngobuf f erj-peBiageaylmass qual ity
water. Fgnerinmgnt nrotocol: 25. A In a well on a
reaction plate, @ipette.ZhiRlechiT293, x pi of Carbonic
Anhydrase |1 stocks pl" of commpound stock sol ution,
and 25-x-y pl of 20} M Hepes buffer, pH 7.2. Keep the
y value at 2.5 ul ol less for a 50 ul reaction. The
FT fraction in the Hixture is diluted 2 fold in the
final mxture. For S100, nore than 3-fold dilution is
required. In certain enbodi nents, use 30 15 ul for-
5100Praced®® 21 reaction and change the buffer vol une
accordi ngly.

1.64 mmoles of 4-(Diphenylhydroxymethyl) benzoic acid was dissolved
into 5 mi Thionyl Chloride. This reaction mixture is heated to 79°C and stirred



B. Mx the three thoroughly by pipetting up and down

3x. RECTIFI ED SHEET (RULE 91) | SA/EP -195- C

I ncubate the re¥Wion nixture in the dark @ room

te [ for 30 mn. G Carry out photoreaction

aftmg zoﬁﬁ(g“%ﬁcubati on. Care nust be taken so ast¢@Ysgg+001037
to excessively heat the mcrotiter plate upon flashes

from 5 high intensity broadband phot ography fl ash

| anp (61600 from Alien Bees). Use a total of -20 - 40
shots. E. Spin columm processi Ag4aof sanple after

phot oreaction is not necessary for m xture that has

t he ©ARL WiBuLRTTPIThian? Wbk di¥remBled ﬂﬁ@@’(Nﬁ(@f} streamg 1.3
more than 10 uM conpound, spin-colum process

bef o@@mlaleldﬁ@fﬂi\h@fdjaws%pmmde@@oi\@dger—insﬂdﬁaw Bided fo this
l l \h’-‘-)
R A e T

pr e- fisicatiN ) ﬁré:amt Mhe grodudac bisbolned ngo dnderudlhed Ewﬂal
into one PCR enastré) add 5 slurr 8[3
aft eYO'WS%ﬁﬁéﬂlﬁﬁeo HEGH Arepdded Ranycinn eg s gied in PYiidine. (See

thorguahd Yhd Fh%%nﬁ*@dpraauetls afr@@qtréa@d wom ewiﬁéﬁ@no%‘imm

photoreactlon or ter spin-columm. Care shoul

t ak effirodocisee paiified by &’creparhave ThCi(Eilwr).t ME @yt NMR gharacterize
t he tuﬁ@ bef & rel easing the contents, and the

plpe?q HFyP@§3§hould not touch the inside wal | of the
tube, especially the top part. Rotate the binding

tube for 30 mn at roo tenperature G Spi tube
nin Routhe W 98\/5\
T

super nat ant ry to take as ch liquid out as

possi bl e wi t hout I oSi ng any resin. H Add 00 ul

washi ng buffer ot n _

t he sane set (Png I\/a e sure the r@si ns and [iquid ar e0-n-heptyl
wel | mxed during the process. 25 |. Spin and renove

- super nat ant as descrl bed, in step G - J Fol | gwi ng 4
washes by th 6m er\/c{r‘r\fOH

out anot her '39 vvashes After the ast vvash in water,
conpletely take out the supernatant, add 2 ul vat er
on top. K Mx the resin_anag-water weII-, take | ul
onto a nmass pl ate spot, e 1 or 2 mnute to air
dry the spot a bit (not ptlely. dry), add | ul of

HO

HO/\(\O)J\n-pentadecyl
O\”/ n-pentadecyl

O

HO

10



10 &%

15

20

25

matrix, pipett up and down 4 tines. w WD 2004/ 064972
PCT/ US2004/ 001037 -196- L. If SDS-PAGE is reqU|red for
the sanple, silver staining (Ilnvitrogen' s SiTver
Quest Kit) may be used to detect proteins in the
pul | -down. Usually half of the pull-down resin is
eluted with SIDS-PACE sanple buffer for this purpose
5 EXANPLE ISDETEPIt | ,JATIA1 OFelliDi 1G 4.=
T RE T lu; (D SSOCIatIQQSCb rant ). this approach
s based on the observation that photolysis acts on a
very fast tine scale, fromactivation to coval ent
cross linking (ns to ns, depending on the photoactive
nmoi ety ). One can thus EBiva##idh2usi ng 10 photolysis to

o TR kBB RO T B ffeih

cérsa;am‘as.ubscﬁica‘(seon pindihig. ethis gx @implmmmusrtbat a;hanghm of

SR A RS T s e e vatnEoufRfe g »
heaed loarobé btdiﬁdwlerlﬂé stiveiséashd RopandysEiicaor biverslyy

| d db 15
Bvctiohe e SlPeomme i S PETER T ARHRMN cp.

d:a‘éﬂjrb'cgh'!dehﬁhﬁ@i’é o & t§'l grblg apH AR RO hfIupak sib&inimide,

anal ysis'is defi'nition of the disSociation

whieh tr&@ﬂactsm% ?sp[raw e8kNe.2 CqRrewnd 41 is eeporupeiertste
durg th 5ty Fgulee Bet A F@g&wﬁg%ﬁ@ﬁﬁ Coﬁ"fp%ﬁnd

nzyne and su stratee ect| vel
TMBe(aeleu %gul@qzﬂa)tms enemolav afsaucdn corwmmda-nhq:r@vtmts@leph‘éty

G081 b AL XBILAR FSroh thalich B € J RARLGh Y

suc nnirng concentrati on
reécmbmrthe eargeﬂﬁrqtﬁne](lysdmmm mytmghmmmﬁ-; Enanchubiguitio}.
enzme Thus we have I<d= ([S o]-[SE]) ([ Eo] -[ SE]) SE] .
Byfogyne 5 i npl e quadratic equati on which yields the
concdrireatiffarestfcapture coompaiuends ddesigratep HXC 4843, 13490f

536%’; cl?enr%%g?st%u&me of each compound is listed below the Compound
name) were reacted individually with Lysozyme (Accession number PO0GS8;
Figure 20b). The capture experiments were analyzed using MALDI-TOF
Mass Spectrometry. Bindihg- was performed in 20 ulL. sample volumes with a

-5 uM Lysozyme concentrations in 25 mM HEPES buffer solution, pH 7.0. The

trityl-based capture compounds were added to the protein solution at a 10 uM
concentration. The binding reaction was incubated at room temperature for
30 minutes. The reaction was quenched using 1 ul. of a 100 mM TRIZMA
base soiution.

The .capture compound-protein binding mixture was prepared for mass

‘spectrometry by mixing a 1 ul aliquot of a binding reaction with 1 uL of a

10mg/mL sinapinic acid in 30% agqueous acetonitrile. The sample was 7
deposited as a 500 nL spotl on the surface of the mass iargst plates and air-
dried before mass spectrometric analysis. The resulis of the mass

-gpeciromeiry analyeis, which are shown in Figure 20k, dermensirala that

addition of selectivity groups to compounds permits alterations in the binding

RECTIFIED SHEET (RULE 91) ISA/EP



NO [ SE] =% ( So+Eo+Kd - Sgri( (So+EO+Kd 2-4SoEo.)) One
can further sinplify the equation with the assunption
that the RECTI D SHEET (RULE 91) | SA/ EP'97-

centration is much higher than the
CO%%@H@O%%HtTaU on, i.e. [So] > [SE) . PRT{URR+/601037

case, we sinply have [SE]:Eo/(l +Kd/[v 0]) kfter
P*hc+ olysis. 5 The central assunption is that the
photolysis process is a very rapid process so that

t he anmount of the covalently cr-ossl|inked substrate
enzynme conplex is directly proportional to the anpunt

of t Bpedifithyl &Pcabtureguivpobhiym i.e. we are indeed
taking just a snap shot of the equilibrium

conc&WEeeinoBis S Let a be the conversion efficiency of

bound CO”PI‘:GR(r;ﬁere‘ﬁ?Fé’[%iﬁPé lé%r@ég ﬁf-ﬁﬁ @%lshnl% (21 QQ&M% 1343, 1349,

The concenfration o €ross

con‘pH éﬁ ; drentibalstmciuBEDT eAth eompBuhd doised bélowl’the Compound
bstra Isab%r%ai(ﬁaﬁl conmpound, then a pull do
penﬁ el reaciegingividyaliy v ﬁea@we«:@;&am&mn number:

CO”DP@EDO&%QEH@GZO@?”T@%bturelé;\peérfnﬁéih@ R%Yn Qﬁall,faedr Uﬁﬁg MALDI-

t he peak area his complex in a gi ves

di r e6OMidass Sereimmendindingtwamperfories iptﬁZIOI Ldoaample volurnes

N

obt apH A0VEny triyiiaiked capiurelcaiiponntis dhe bugsdidhansiotein
he initial concentration of the substrate: In(A)
|1H( pyolupm &l a_ﬂpﬁ{ei\ﬁcglycent{qﬁlpm Tke ginding gﬂa):tlorp:wlaﬁﬂ@;ubated at

aSSU;BJi]IQ F]érg ra'tﬁr? If:_&rcgd i l%ltgs V‘ﬁf%&%@'t br}fhhus\’cﬁlenl’;ﬁéﬁhsmg 1uLofa
I n( A)IOOmMI TRIEMé] bassesatatiorobitte capiure dongpoLindeproteip birmfing
L e el RS e P e ST P B 1 ol o
Wi t hoﬁﬂ’nfeftﬁﬁ@ﬂb _ré’zﬂittéﬁ%v:ﬂf 1B dla 1dm%f9|nL elf'légﬁe'lﬁgé“(ﬁd In 30% aqueous
, Iéfeét :;ﬁgﬂgﬁgﬁgn d: ﬁé@aﬂ&émgwgiaasi;bited @s a 500 nL spot on the surface of -
mass target plates and subsequently air-dried before mass spectrometric
~ analyses. The results of the mass spectrometry analysis, whicﬁ shown in
Figﬁre-ZOc, demonstrate that addition of selectivity groups to compounds
permits alterations in the binding specificity of capture compounds.
20 HKC 1343 | |
_ One of the exemplary bapture compounds (HKC 1343) was incubated
with a mixture of three different proteins (Ubiquitin, [P02248] Cytochrome C
[POOOOB] and Lysozyme [P00698]) (see, Figure 20d). The capture
experiment was analyzed using MALDI-TOF Mass Spectrometry, The binding
- 25 reactions were performed in a 20 uL. sample volume with all three proteins at
| 5 uM concentrations in 25 mM HEPES buffer solution pH 7.0. The trifyi-'base*d
capiure compound was added to the protein solution at a 25 uM
concentration. The binding reaction was incubated at room temperaiure for
30 minutes and the reaction quenched using 1 ul. of a 100 miM TRIZMA base
30 solution. The capture compound-protein binding mixture was prepared for

mass spectrometry by mixing a 1 ul. aliquot of the binding reaction with 1 uL
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15

20

25

30

30 undesirabl e, one can still obtain a neasurenent of
the difference in Kd's. Suppose that there are 2
speci es of enzynes that are being captured, pulled V
WO 2004/ 064972 PCT/ US2004/ 001037 -198- down and
mass-spected. For a very selective conmpound, it is
reasonable to assune that their photolytic and
pul | down efficiencies are8so very simlar. Let
their dissociation constants be Indl and KE12 , their
of it ivigiral. sirepinnectbinddf saueons agetoaitrile £d he serylle WeB| di

a@wecf‘%%% et Bt the “Rifane OF rdsg 3 q%%?% ahdgfhdrisg
be?J ﬁés&geﬁiﬂhﬂroﬂ‘ éhé?raﬂc. THQ r@afuli*%hﬁ Liﬁr-el'@k'a\s@e@fr@m%tr@gﬂawsh
1T é , the difference in dissociation const ants,

wr(dh:dre shcbwragn) Figure bied, disreensitizés thit eadurality ¢ freomnaveds

pogrly & g8 SepbifS et et NS ARBE et R,

-Sp@{;@@yﬁeﬂ&@{@@@ no need to normalize the areas from

fferent spectra. EXAMPLE 16 ORAL
HEWH@YCEM CS/ ANTI DI ABETI CS: Thi azol | di nedi ones

(3 R85 ihe BORRE5AnRL BEAMLATS Ik aast was.
Pt
CrinahiEs EABPbasa e ysoRume ] RODBRT s bas F s 20T Tt e
ca?ﬁf‘re erx?‘éﬁh‘én?g.rasrbﬂé z@d%%ﬁﬂ%@.ﬁﬁ'd@%s@er apy.

roglttazone has si en renoved fromthe market
Sphwometop ntiee bmd«ﬁg zteaphmms:wewpenfmmed Honal ot PR ew

0 been approved .in. rec
vcﬂxﬂag@flé»%lﬁére% (pPES P Pl etk i A5 BT o R R er
s Metfe l"ﬁ?lﬂbﬁééd SRR cripodltl ®as iaddetd tat Srotein

IFIED SHEET (RULE 91) I SAIEP -199 al- O cu, & a
salutidn at a 15 uM concentration. The binding reaction was incubated at
room temperature for 30 minutes, and quenched using 1 ul of a 100 mM

TRIZMA base solution. The capture compound-protein binding mixture was

. prepared for mass spectrometry by mixing a 1 uL aliquot of the binding

reaction with 1 uL of a 10mg/mL sinapinic acid in 30% aqueous acetonitrile.

The sample was deposited as a 500 nL spot on the surface of the mass

target plates and air-dried before mass spectral analyses. The resuits of the

. mass spectrometry analysis, which are shown in Figure 20e, demonsirate

that a plurality of compounds bound to a single capture agent that is selective
can be identified by mass spectrometric analysis.
Reaction of cytochrome C with a non-specific compound

Figure 20f shows mass spectra for a time course reaction of
cytochrome C with a non-specific compound (HKC 1341). The succinamide
reactive group shows specificity and reactivity with the lysines of cytochrome
¢. The top spectrum shows no medification at time 0, the middle spectrum
shows 1-9 modifications resulting from binding of HKC1341 after 30 minutes,
and the bottom spectrum shows, after 24 hours, 17 and 18 modifications,



Cl To~IEt~. _an.~ Inasfir-7St:uEaes H CEl;CE Q ~Y

rig" |1 htamme The thiazolidi nedi ones are dependent on

t he presence of @sulin for activity, howdr, they

do yNPToedH insulin secretion. The

t hi azo ? 3| ned| ones are highly selective and pot &ftf/US2004001057
agoni sts for the peroxisone 5 proliferator activated
receptor (PPAR) ganma that regulates the transcription

of a nunber of insulin responsive genes. PPAR

receptors can be found in key target tissues for

insulin action such as adi pose tijgsue, skeletal

muscle, and |iver. Activation of PPAR-gamma receptors

r egul y

qenes G AT ARG OB AR br s BH (S 1A ERAGROMES,

10 transport, and ut| lizati orEZQ,/HGiPLEXmTpI e,

sti mul tlgn 3! rr6 g a esul ‘t‘ni .

i ncre ?’88\101 5|§ Rojiik a?fd f‘ﬁi”ﬁs’ PR EECing 8
Addi t lrﬁm@iréy:a caPiBAR @APTENdLSRDE FhiXi@raenesteiisso play a

role in the regul ation of fatty acid netabolism

Unl § k &iipgirissy| fonyl ureas, rosiglitazone enhances

tissue sengdddaibh Yuffér: | nsggk, i\ St et gﬂ.ham, stinul ates
insulin secretion. Al so, based on hi's mechani sm

it may tak®reling al mede aisbiquitneyinchpme 6 andllyspzyme (motar
expre i

pot enfiig T ARIE)CR prich (BB e He 50 S30RT Nold Bidtins) in reaction
drugsbdﬁerease hepati c gI ucose out put and i ncrease

L SRR PGP 38D s L i sounons

reducenmhnahyznmntglleycem a, 20 hyperinsulinen a and
~hypertrigl ¥cer| detm a characteristic of insulin
resi st DPIEAEI M ch as NNDDM 11. Advvcrse

Reacti ons: A\d:mtmldmkt opo@hixieed) i8 préheped inee fbdctivasbuffer at the

observed in relativ WO 2004/ 64 72
PCT/ USPBeRMRanof 0 05, 2%@ apdy Z@Wéufn £XPEWoma ¢ and dysozyme,
t 01 8lat8ap AGIERS F0\ELIIH BEEH ?ondﬂﬁa @aawﬂ‘h%&a@amm athreaction is

with gli tazone i s associ at ed furt reducti ons

i n HbAfartedby adding A- Sl qfnkmgfe@ppu@qk stork Rglubign finahra uM)- The
gr LS F%%Etfoﬁjh:xﬁ&etisr RelibARAN Fodlf tEMpERAGR 8F 30 min before the
reactlon is stopped by the addition of 5 mM TRIZMA. ,
Three different reactions are run. The first two tubes contain HKC-
20 1343 and HKC 1365 individuaily, and a third one is started by adding
compounds HKC 1343 and 1365 (final concentration 25 pM for each
‘compound): After the reaction, 1 It of each sample i$ mixed with equal
volume of matrix and subjected to MALDI analysis. Statistic significance of
the results is ensured by triplicate each reaction sample.
25 EXAMPLE 11

Synthesis of 4-[Hydroxy-[3-(3{6-[5-(2-0x0-hexahydro-thieno[3,4-
dlimidazol-4-yl)-pentancylamine]-hexanoylamino}-propoxy)-phicayll-
phenyl-methivl}-benzoic acid succinimidyl ester (8)

RECTIFIED SHEET (RULE 91) ISAJEP



5 hepatotoxicity was noted in clinical studies of

pi oglitazone or rosiglitazone. However, the FDA
recommends nonitoring hepatic function at the start of
glitazones therapy and every two nonths during the
first year of treatnent. Patients should also be
advised to nonitor for signs and synptons suggestive
of hepatic dysfunction suetBsas nausea, vom ting,

abdom nal pain, 10 fatigue, anorexia, dark urine, or
j aundi ce. Edens, hypoglycehma par est hesi as, ané,
elevatlons of creatinine osphoki nase (CPK)

éu:;é OSOEFBuhplly(’Igﬂ? i t azighe- t r gaépdasiat i ent €

n_ands herat-ocri-t—have fa-$eu been

obsé}ved 5 |t7&2c$'p've t her IS naatwererdﬁo,mmrene or
Cass Il and 1V CHF pati ent§" andm‘.‘L1 ¢l.ose noni Yoyt Agree
of the fluild status of Cags | and 11 E)atlentsms

necessary. ditazone-treat patlents may experience
wei ght gains in the range of 1 to 4 kg may occur
per haps i nproved due to glucose control. The
- glitazones are reported to produce increase
fé; and

| ow densi ty | i popr ot eigpg, chol gst er ol (LDL

hi gh- depsi ty | i poproteln- cho%;
tot al %ﬂ po? esterol . WhL-C % i ncr eas t he | east
1 (RerpDL/ ADC—Tatio TS presé'rved
et h™ osi gl i t@kone, tHErRBTE gskag time of
sevesal nonths before HDL-&*rises relative to LDL-C.
Triglycerides decreasefwith troglitazone -and
pi oglitazone, whereas the gffect with rosiglitazone is
Hable. . Avandia(r) and tos(r) Used to treat

e-11 diabetes can cauf&™,25pfd, ui d bui | dup and heart

o Ure in sone a,I;Hl ents. B S. doctors said on

te &r. 9.1.200 EjReuteragﬂ AN dfﬁ(r) and Actos (r)
caused heart ¥aildre in si Jral € patients wth poor

hear t agd ki dney functi on. o st udi es indicate that the
i nci dente of hypoglyc a may be 30 increased when
glitazones are used @ a sulfonylurea. Currently
there are no contrg d published studies on the
hypogl yceni ¢ effe $,.0f troglitazong -201- with the

bi guani des or aip 251 ucosi dase in | tors. O Oal
contraceptives: Pio m;r‘bn‘e'\n%\«lm ce the netabolism
and reduce efficacy of OCS (son ie controversy over
this interaction). Use additional protection or

swtch to rosiglitazone which does not alter OC 5

cl e difi8sis of 3-{[4-(4,4-Dimethyl-4,5-dihydro-oxazol-2-yl)-phenyl]-
hydroxy-phenyl-methyl}-phenol (2)
2-(4-Bromophenyi)-4,4-dimethyl-1,3-oxazoline 1 was prepared as
described in Example 4. To a stirred solution of 2-(4-bromophenyl)-4,4-
dimethyl-1,3-oxazoline (1.5 g, 8 mM) in anhydrous THF (10 mL) at =78 °C
was added slowly n-BuLi (364 mg, 6 mM) in hexane over the periad of 20

- min. After that the reaction mixture was stirred at ~78°C for another 30 min.

To this stirred solution was added 3-hydroxybenzophenone (534 mg, 2.7 mM)
dissolved in anhy. THF (10 mL) by dropwise at ~78 °C and allowed 1o stir at
room temperature overnight. To this reaction mixture was added 20 mi. of



To7Pro Cbjectives . Structural classification (i.e.

Thi azol i di nedi ones) and sub- classification (i.e.
generation) . | §tify key structural feat s that

co [ 2 10 phar macol ogi c/t herapeutic profile and

di P’%’%?@%@ggg?n activity within a structural su EF@E,OO*/OO]ON
(i.e. Thiazolidinedi ones) Detail ed understandi ng of

t he nechani sm of action for each drug/drug cl ass.
Pancreatic and/or extra-pancreatic nechanisnm(s)? 15 -

I nsulin dependent or independent action Conpare drugs
fromdifferent structural classeggpn terns of

nmechani sm Rel ative efficacy within a structural series
(i.e. waldraaquésbhnrgreaaidh Ak B CE] . .
di spositi Bn ?agt ors (protein bi)ﬁﬁ ng; &%EFQ?IQ%%%RS@FF%d the
of act PYANNRY S MG TRd e ambytmbt $ig26040 ke nily residus

fact or shilicalnl dvepd A% QLA i
ot abop o PP on are SRtz by silgp ap) cgtymn
El i mi n@irpaRiqerany) usingreerenedfiAn (Tnbinmixinalyass 3H-@4-Dimethyi-

dru ARGk rBLARO kI e S, ,_"ec‘aution’ [ ’reall, r
hepa | R MR e S et hreneencl (2 ae
pr ot ei plgiasgicnglallinetehlidr Yesld.ansss a85% R OniasERetat QW), 372 (M-H).

i ncid -y e a..and rel ati onship to.

mecha ﬁﬁhg%"" %{Zf%%")ﬂ%ﬂgrg IRty -hediirosazoh2wl-phenyl)-
2004/ 44 HpRERYEI B gasy)-prepvil-cafbpaie agid teridhuiyl sster
ef{edact Ef fects on renal: physiology O her key agents:

i.e. lacti G aci

- Toa soqt?t%nsof powdered KOH (45 mg, 0.8 mM) in anhydrous DMSO
(2.5 mL) at room temperature was added 3-{[4-(4,4-—Dimethyl-4,S;dihydro- :
oxazol-2-yl)-phenyl}-hydroxy-phenyi-methyl}-phenol (2, 150 mg, 0.4 mM) and
{3-Bromo-propyl)-carbamic acid terthutyI ester (96 mg, 0.4 mM). The reaction |

15 mixture was stirred at room temperature for 3h. Then the reaction mixture
was extracted with ethyl acetate (3x25 mL) and the combined extract was
dried over anhydrous MngO4. The residue. obtained on evaporation of the
solvent was purified by sific_a gel chromatograph'y using hexane/EtOAG (1:1) |
as an eiue_nt. Evaporation of the solvent gave 3. Yield: >220 mg {quantitative

20 yield). Mass: 531 (MH+), '

Synthesis of 4-4[3-(3-Amino-propoxy}-phen i-h drox 4 henyl-meth l-
benzoic acid (4) _ Y):phenylihy yphenybmethyl
In a 50 ml round bottomed flask placed with [3-(3-{[4-(4,4-Dimethyl-

| 4,S-dihydro-oxazol-2-y!)-phenyl]-hydroxy-pheny!—methyl}-phenoxy)—propyl]~

25 carbamic acid tert-butyl ester (3, 220 mg) was added 3 mL of 80% aqueous
AcOH and the reaction mixture was heated 75 °C for overnight. Then the
reaction mixture was concentrated and dried and added 3 mL of 20%
NaOH/EtOH (1:1, v/v) and refluxed for 3 h, Residue obtained on evaporation
of the solvent was dissolvad in CH3OH/CHCl: mixiure and adsarbed with

0  silica gel and dried. The dried silica gel with cornpound was purified by silica
gel column already flashed with 1% MH,OH in Ei0 solution. Elution of the
calumn at 50% CHaOH/CH.Cz gave 4-{[3-(3-Amino-propox N-phenyl]-
hydroxy-phenyl-methyi}-benzoic acid, 4 as a colorless gel solid. Yield: 96%.

RECTIFIED SHEET (RULE 91) ISA/EP
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5- Simlarities and differences within a series (i.e
Thi azol i di nedi ones) and between structural series in
key adverse reactions Significant drug interactions
that may conpronise efficacy: Pharmacokinetic-based
interactions: Interference with Absorption, 10

Met abol i snf Cyt ochr onebased i nteractions, Conpetition
for elimnation, etc. Pharmacol ogic: Use with other
drugs with hypogl ycem c or .4djypergl ycenm c acti ons.
Simlarities and differences within a series (i.e. 15

Wiakazotd (imerBvagrlHebiPLapgn structural series for

key drug interactions. oxPro Application The
ﬁﬁm@"ﬁ%ﬁeﬁ DA B -OF {3l (ararednmrebygr@-ih@n@m
S}mmdmlé&n! -;DQEﬂﬁm‘:&"ﬂﬁwm»hh@ptammlmam:tﬁmmcmw-p@@npm |
paeistiroathylThazeibiztid4d ones are phar nacol ogi cal
conmpounds that reduce insulin 20 resistance both in

di abet d tjc indiyviduals. = . .
i a8 R T ot £ 0 oloBand hbimiliapa Biotisrptuys
@ iBengh OeHOmiv) Avdd StirrS Bf SRRttt ROS Yok of éﬂrﬁﬁ?dxdse

There is some evidence that "a | ow

[3@%3& e&z?ﬂnggga Sfﬁ-h@hPNHi Was preeired undridugevaryung andies

BB SASP VRS ;sa%s@dtiﬁmgﬁ regie Qe BN st e@ab

controls the expr ession o mer ous gen
GHsQhCHCkas a srivent Eyvaportionvhthel saiverd diaidet bmannylated

h al d
th[}ﬁ rgtéfggsl ?I)ngéﬁgy?§§( dege d ]di Mﬁ'@ggs aAtsetrjlescussed
Sytrhth&ss olt4—{irlydrhﬂy—t3 -({8-Ii@soxs-herghyiidiatend[ags,

- dlireédadzoddrilape RRaho Hamiaslchasatheyidmin o} -sriopoxel-bhehgl)-

pliédahethyl}esiuie acid stictinimidylesier (6) 09l i t azone
(Rezul i nTl\/p R03| glitazone (Avandi aTl\/p and Pioglitazone
Act ﬁ’g% af t ched to the "Capture.Conpound
(CC) aé@%‘t'oﬁ f%%mf'&cwe@r M%inguq P44@M) in
amﬁ@w (Bhnk) ﬂagxéddbu\des duéb%f;sﬁ%‘élrtfodngﬁ@é gzﬂg@ 0.35

g/l{thel i um and nuscle cells. Rezuli'n, Avan
mM)@ndstiged dhe cegptignempturign 5 mimilaithis reastipn arixture was

UG gb'q rf@BFOXgrSg’b&hﬁﬁrde @%ﬁepl 2 M?F? Zsrnrll%ﬁva{ g‘llél’f RGHYt

ar macok
regpelermaeraties. TEhet $elyestwad wnm:a/pd wneled lhig‘l'evammm and the

FARRIL Ybehe PULAS Pulfied By MBS 26T rdmatography using

CH3OH/CHClz, 3:7) mixture as a solvent system. Evaporation of the solvent

gave 6 as a white crystalline solid. Yield: 80 mg (41%). 'H-NMR (CD;OD) 5
ppm.

1.28-1.71 (m, 12H), 1.80-193 (m, 2H), 2.15 (q, 4H), 2.49 (t, 1H), 2.8-2.91 (m
2H,), 2.90 (s, 4H), 3.17(m, 4H), 3.94 (q, 3H), 4.27 (dd, 1H), 4.46 (d of & , 2H),
4.59 (br. 8, 4H), 6.77(s, 1H), 6.86 (rh, 2H), 7.18-7.39 (m, 5H), 7.51 (d, 2H),

8.05 (m, 2H). Mass: 836.6(Mna+), 812.4 (M-H).

EXAMPLE 12

5wmhe:h oF 4B u'ug-(‘.ﬂ-iwa:sro"w-phenwl}-pi aenvl-nteahylj-benz:mc aeigl
5-dfcﬂo-pyrmham-1 -l esier
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antidi abetic activity of thiazolidinediones is caused

by binding to PPAR-y protein. Structure Activity

Rel ati onship (S of thiazolidinediones a crystal
structures of and PPAR-a co-crystallized w

th%’é’#f’%ﬁ*?@di ones is known in the |iterature. PEHUTHEI01037
undesired and toxic side effects of thiazolidinedi ones
could be due to its interaction with PPAR-a and

non-target proteins. The ToxPro application of CCMS

will be used to identify all proteins which bind to

each drug, and their respecti ve_ﬂ{}i_ndi ng constants.

After identifying non-target proteins with CCM5

technol ogy, the thiazolidinediones wll be ch@@'cal 'y

re 15 eng'\n%gred, through an iterative pr e§,§m«'})o

prevent thglir binding to PPAR-a and non-ta get)s

proteins wnhl e maintabei,ngothg interacti onAmtR the

target pkoflein PPARY. "Rezllin: Rezulin lsllattached

to th ure Coripound, as depr cted bel

2004/ ¥ BCT/ US20044.B91037. Tr204- o@. o\ﬁﬁ\r\ﬂ\
NH~O~pt i THiH NK,00 Op n1~-0 O S
Structure=t-~EHO 0 GFIoNE-NHppt ke~ n! H oi NN O

p O O5 0 Structure Il gMNH

100 rng of 4-[Hydroxy-(3-hydroxy-phenyl)-phenyl-methyi]-benzoic acid (0.31
mM) placed in a 25 mL round b'ottomed flask was added thionyl chloride (1
mt.) and refluxed at 80 °C for an hour. Then the excess of SOClz was
5 - removed under high vacuum and dried. To this dried solid residue was added
freshly distilled anhydrous THF (4 mL) under argon atmosphere followed by
N-hydroxy succinimide (38 mg, 0.33 mM) and stirred at room temperature for
an hour. The solvent was removed tnder high vacuum and dried. Then the
residue obtained was dissolved in dry pyridine (1.5 mL) and added 0.2 mL of
10 n-butanot and the reaction mixture was stirred for 3h. The pyridine was
removed under high vacuum and solid obtained was purified by silica gel
column using hexane/EtOAc (7:3) as a eluent. Evaporation of the solvent
afforded 4-[Butoxy-(3-hydroxy-phenyl)-phenyl-methyi}-benzoic acid 2,5-dioxo-. '
pyrrofidin-1-yl ester (6). Yield: 50 —52%). 1H-NMR, CDCls (5 ppm): 0.88 (¢, -
15 3H), 1.38 (m, 2H), 1.61 (m, 2H), 2.87 (br. S, 4H), 3.05 (t, 2H), 6.7 (dd, 1H),
- 16.9(dd, 2H), 7.16 (t, 1H), 7.3 (m, 5H), 7.64 (d, 2H), 8.04 (d, 2H). Mass: 496
(Mna+), 472(M-H), 400.3. !
EXAMPLE 13 |
This example shows addition of a biotin as a sorting function onto a
- 20 capture compound.

RECTIFIED SHEET (RULE 91) ISA/EP .
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O Rezulin is nmetabolized in the liver to its

p- Hydroxy gl ucose and sulfate conplexes. Therefore
Structure Il is considered. Rezulin Capture Conpound
Structures | and Il are incubated with 5 kidney,
l'iver, pancreatic, colon epithelium and nuscle cells.
The target protein PPAR-y as well as non-target
protein PPAR-a and protei %% B and C are captured.

Aé%ggia and Its Metabolite: Ayandia is attached to the
capPurd conpound as depi cted beFBw  xO p (~Y *NH
NHNH AL dn O-ti O~~NO H, .. .,, NN OO ~H®N -0
)\ S Avandi a neta zes to aro iREC, DMAP
Jretabolites, Therefor g possi bFe .
bpl1tes are attached to capture 1 nmpound as _
Ri@epi d below -205- 0R&POF H P HNH “S%4t1: ~0~
tiO~PdH ~H P! ('! O-QOS r, NS-NH 0 OO s NH CF
NI 0,301 0 ~~N HNH NH NN QQ .S O
= 1 >
o REZ_”S
H I3
Ry = . N so~N g
1 \/"--Ou\/\g m/\/\
Q
o onN;b
O © i. HO._~_OTHP
AcCl, Toluenclreﬂu: Q ol Pyridine
R O ii. AcOH,
1
26 27
Q

o -9 :
S .“‘\\/\/[LNWNJ‘\WO\/\O O
H;_Y‘H H A 0
HN\WNH

0 28

EXAMPLE 14
Capture and pull-down for target protein from HEK293 cellular fractions
with doped carbonic anhydrass (1.
Materials needed:
20 mM Hepes buffer, pH 7.2.



"N Metabolite ( /N O SS-NH 0 WO 2004/064972

PCT/ US2004/0 (11 03 7 -206 OO CF3 | NH " .‘,lFSl HI

H!HNN PI(! WL | 0 10O ~~OINFO (@ \ SI

Met ONH CFr, | N~N~O~Qi0.i~N HHNN
‘ﬁggb#@m N)- O HO-~ Metabolite Avandia and PqTéUSZ"O“OM‘m

met abolites -attached to the Capture Conpound are !

i ncubated with kidney, liver, pancreatic, colon
epithelium and nuscle cells. 5 The target protein
PPAR-y as well as non-target protein PPAR-a and
protein A B and C are captured. qdact os and Its

Met abolites: Actos is attached to the Capture Conpound

as depi ct ed sbal oy pl 260w I-Qedéh, Eﬁ ?[\.12, QbeSRtiie @ophﬁ\i%d Carbonic
anhydrase | (Sigma). Transfer o an Eppendori jube. Calculate
Ec.inc:e:ntration of working siocks (see lai:ef in the proiccol) and make the
stocks using the same buffer and the: mamer siock. Freeze master stock for
& long term siorage. ‘

HEK223 cellular fractions are FPLC fractionated and muliiple fractions
collected along the sait gradient.

Dissolve capiure cornpound in 10 mM DMSO stock Make working
stock of capture compound A in me'thanol. Make new stock every week and

10 keep it on ice with aluminum foil fo protect it from light. |

Pierce spin columns (about 500 ul bed volume). It handles as little as

20 pl and up to 100 yf sample,
- Soft-Link (avidin) resin:. Wash the resin 3x1ml (for a 100 pl resin
aliquot) in 20 mM Hepes, pH 7.2. Care should be taken to maintain the right
15 solid/liquid ratio at the end of washing in order to be consistent in the amount
of resin used in pull-down experiménts. , ,

Washing buffer for pull-down: Hepes/NaCl/TX100/EDTA/DTT. Make
the buffer stock with the first 4 componehts at the right concentration and pH
first, then separately make 1M DTf stock and freeze it down in small aliquots

20 until use. Right before the washing procedures in the pull-down experiment
(step H), thaw a DTT stock tube and add DTT stock at the required final.
" Each puli-down tube requires ~1ml washing buffer),
Sigma mass quality water.
Experiment protocol:
25. A Inawelona reaction plate, pipette 25 pl FT293, x i of
Carbonic Anhydrase Il stock, y pl of compound stock solution, and 25-x-y pl of
20 mM Hepes buffer, pH 7.2, Keep the y value at 2.5 ul or less for a 50 ul
reaction. The FT fraction in the mixiure is diluted 2 fold in the final mixiure.
For 3100, more than 3-fold dilution is required. In ceriain embodirnents, use
30 18 ulfor 3100 in & 50 ul reaction and change the buffer volums accordingly.
B.  Mixthe three thoroughly by pipetting up and down 3x.

RECTIFIED SHEET (RULE 91) ISAJEP
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n~H N-nl GGC~p Op NNHO"O ~NHNH 'p H, NO NH
S'H ONHO NO NH S 'H Actos' possible netabolite
is attached to the capture conpound as depicted
bel ow. WD 2004/ 064972 PCT/ US200-1/001037 -208- HO O
CFs SYyNNH OOQINH O ONH O4HNI~ O N H H Actos
and its netabolites attached to the Capture Conpound
are incubated with kidney!®%iver, pancreatic, colon
epithelium and nuscle cells. 5 The target protein
PPARCy aslnfebatedbe neactioargiatunpriothe dakRARemAemperature
f‘:ﬁ,rg%t r%iinr? A, B and C are captured.

B X Carry out photoreaciion afier the incubation. Care must be
taken =0 as 1o not {0 excessively haat the microtiter plate upon flashes from
high intensity broadband photography flash lamp (B1600 from Alien Bees).
Use & fotal of ~20 — 40 shots.

E. Spin column processing of sample after photoreaction is not
necessary far mixture that has the capture compound around 1"QM. For
reactions using more than 10 uM compound, spin-column processing before
binding can improve the target signal in pull-down.

F. Isolate captured protein using biotin/avidin.. Wash Soft-Link
resin as above; do not pre-treaf with biotin. For each binding and pull-down,
into one PCR tube on a strip, add 5 ul slurry of resin after mixing the resin and
the liquid on top thoroughly, then add 20 ul reaction mixture after
photoreaction or after spin-column. Care should be taken to make sure that
the tip is at the bottom of the tube before releasing the contents, and the-
pipettman tips should not touch the inside wall of the tube, especially the top
part. Rotate the binding tube for 30 min at room temperature.

G.  Spintubes 2 min in the centrifuge. Carefully take the
supernatant out. Try to take as much liquid out as possible without losing any
resin.

H. Add 200 ul washing buffer into each tube, rotate for 4 min on
the same setting. Make sure the resins and liquid are well mixed during the
process. o

L Spin and remove supernatant as described in step G.

J. Foliowing 4x washes by the washing buffer, switch to water,
carry out another 4x washes. After the last wash in water, completely take
out the supernatant, add 2 ul water on top. ‘
| K. Mix the resin and water well, fake 1 ul onto a mass plate spot,
give 1 or 2 minute to air dry the spot a bit (not completely dry), add 1 ul of
matrix, pipett up and down 4 times.



Since nodifications will be apparent to those of skill
inthis art, it is intended that this invention be
limted only by ¥™ie scope of the appended W@®. cl ains.
- 28@ 2¢b4/0doet hod for assessing interactions of

noiety Y, conprising: i) contacting a capture co%"]&%‘c?““m"”
Wi th a sanple containing bionolecules to effect
capture of bionolecules in the sanple, wherein: the
capture conpound has formula: Q i -(Xym(Y)n Xis
selected to covalently bind to bionolecules or to
non-covalently bind wth sufficijegatly high affinity
so that the resulting conpl exes of bionol ecul e/ capture

conpounds dr.e Sﬂmﬁ-ﬂmrs ROt AR %En@?e's%llver staining
spectronetric, an !e¥§ Y is an enzynme a

enzy me VAT A3 3 USRiY- %@@Uﬁwﬁudﬁ agiect gicégne in ihe pul-down,
f r agneMuzIRHHE of Heeh B fasid Fﬁuiﬁﬁnﬂl?@é@ %‘/ﬁ?%gg}g{p huffer for

rodru% enzyms substrate, enzyne |
| i gand"EPWPLIfsi tion state analog; Qis a sorting

fungtion for separating capt kl__?&r@rgggggnds Zis a

noi ety that serves as a core At the Y noiety,
whos e PETREMVAATENS O RINRSKS EFRENTEIE ¢RI idlon CQ&‘ISL&HE ).

f X

[nct] on XugegebliechRiAne & WL OMODUS ARLEEEL o,
cont adeihigst mefstales femfnf@tt!vaucﬁ%facﬁ@%gl cbsgﬁnfﬁfﬁé (8B ras,

i nter th ounds and a

bi oo eRerapE ShiHE Prgloativg woiety T aas e eDviian using

f ofOmi photlysi/tal take alshay aﬂ@t @!T a Bh8méklibditdy c@r‘?\g%x mixture in
bet we e bi onol ecul e(s) to effect ca

there ﬂ“ﬁ(%‘éfnl iTy amgynd of fevalartly eresslinked ﬁgZ)ch%SUbstrate is
capt udirectlyi ropbRIGHAIRS Matlc? the eﬁawe b@&ﬁ@gu%ﬁaﬁ (capture

bi onol ecul es ,that jnteract with g
met ho8PGPOLNG;T 'Fheﬂu' 'WWeMﬁSMm@r@nﬂmt istamaad gis\e frigction of that

I oup of BRWtAL [ in
? he Eloo?rrgl ecu'ﬁggn%égélgvt\)/%?{ or %%% entl%g%gﬁ?gasgféﬂ héusmg an
cdpt upt-therspelliMaidi Maé?hmedﬂﬂdwmglaapulldo%%ep 3. The

nmet hod of claim1 or clalmé em)letyXof

t he capture conpound conpr | 88‘@‘?’51%’"5%"& SI%i aziri ne,
or a group lvmﬁtartmgfpnﬁntmﬁntmtgaaaMmaﬁﬂn@rdefhﬂl@ﬁtcﬁ the dissociation

constant,
Ka= [SI[E}/[SE]
20 where [8], [E] and {SE] are the concentrations of the free substrate,

free enzyme and substrate-enzyme complex respectively. To make this -
‘equation more useful, one can rewrite the equation using variables that are
more 'immediately measurable, such as:

[S o] = beginning concentration of substrate. _
25 [E o] =beginning concentration of enzyme.

Thus we have

Ka= ([Sd~[SED ([E ol - [SE]) /[ SE].

Thig is a simple quadratic equaiion which vields the concentration ox

the complex as a simple function of K¢ S gand E o,

0 [SE]=% (So+Eo+IKa - Sgri( (uo‘rEo'rl* d) 2~439E0))
' - One can further simplify the equation with the assumption that the

RECTIFIED SHEET (RULE 91) ISA/EP
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with a bionolecule. 4. The nethod of any of clains
1-3, wherein each X is selected fromthe group
consi sting of an active ester, an active halo noiety,
an am no acid side chain- specific functional group, a
specific peptide that binds to a bionol ecul e surfaces,
an a- halo ether, an a-hal o carbonyl group, nmalei m do,
a netal conplex, an expoxi-t-and an i sothi ocyanate.
-210- 5. The nethod of any of clains 1-4, wherein the
syfstata edngealations inveh higher darsthegonTiiex sentrydradion, i.e. (

| ai Wh ] i.,s selected fromanong the Y
[Scrﬂfiéﬂ%%”‘lhﬁttﬁégag%’ ‘?’?‘é‘fﬁp@g%weand 21. 7. The nethod
of 48¥] efE &)(al mdlég,o])y\her ein after equilibriumthe

mxture is treated to formthe coval ent bond between
t he capt'ure conpound anéfighEhpiaieisns. 8. The net hod

i 1 Fanlet 480 Bk ok R A TR PR e A AP
procesx stethiat tenpmicaatotiheng@alentlp trosslitked A tbsmeid eazyihe

any of clainms 1-9, wherein a concentration of the |
CEHPEL @F@HW&W'%&VW%arﬂqwnbobﬂiﬁ@r@npm@x 81 equilibrium,
Ll AeqfiledPAKINENS a thap B! AFRhAAH. Rbri ortcahlrtidfs.

10, whereln a value'i's erm'ne
met el adfe hryconierdian efficlenty of hbend complex t6 covakjlyi s

o bl TR sBrke e it s eiRB L ShsehuiRd qomPlex

is The ggBEpPd of any of clainms 1-12, wherein the Y noiety
is a drug and the nethod further conprises
re-designi ng the drug tdftariRulidaven.or alter its

bi ngj " t j tured bj lecul e. 14.
TI’] e qfrr@tg hscl)J :9 E{ég{e?% a'f{ ?ﬁgﬁl}%{ﬁa&?’ﬁpﬁrﬁe% % g’gﬁ F@W%e peat ed
expetimeat wiltisdets theechwailerglyl dapkeed icomiphex. ¢ apthe pulldown
qnmpound t_P effect further nodjfication thereof. 15.
efﬁﬂéwﬂé?%d N iR perk ares. Asof thiscomplex i a Maldi dvepae
dite®t fRALAENREht MohBeRiraiH ORE RSN %?H‘flp‘ﬁf-f conmpounds,
wherein the collection conprises a plurality of

di f feFeBt* o edpt ((retarfi®uhds. -211- 16. The nethod of
any of clains 1-15, i sing, detecting or

i dentifying a captur gg;‘%f?%:%?%@%‘@e‘ﬂﬁ”%ss
SpeFrsaIths BbovaRauuEbS, ore/canisw BBIdN @ Wy slrape 16,
wherein the nmass spectronetry format is
relationship between A and the initial concentration of the substrate:
In(A) = In(g) +In{e) +In(E o) = In(1 +K 4/ [S o]).
Further assuming that K ¢ <<[S ¢], we finally have
In(A) = In(B) +In{o) +n(E 0} —K o/ S ql.
Thus by plotting In{A) vs 1/[S ¢}, we can obtain K 4 from the slope of the
linear fit. |
N.B. External Standard might be needed fo normalize the spectra
taken from samples with different values of [S ¢].
[{a Difference Measurement
In the case where the use of external standard is unavailable or
undesirable, one can still obtain a measurement of the difference in K 4's.

Suppose that there are 2 species of enzymes that are being captured, pulled-



sel ected fromanong matri x assisted | aser desorption
ioni zation (MALDI), continuous or pul sed el ectrospray
(ES) ionization,Wonspray, thernospray, andgessive

cl mass spectronmetr 18. The net hod of
c|§?§?@9mg§ﬁ§re.n t he Setectlon ¥ornat i s | i nearPCT/US2004/001037
time-of- flight (TOF), reflectron tine-of-flight,

singl e quadruple, multiple quadruple, single magnetic
sector, nultiple magnetic sector, Fourier transform

ion cyclotron resonance (ICR), or ion trap. 19. The

met hod of clains 1-18, further coemgsi sing identifying
a function of the captured bionolecule. 20. The

net hodd@#n ehdimsospached.dfor o vy %am*é\@ﬁbrﬁbo@'td it is reasonable to

bi | dDb | t
phar mes st L e B TRt e friascies figateo very similar,
corr elmﬂi’b@ﬂ' diqa\ﬂel@ilm dﬁﬂgﬁﬁﬁ%é@t% !/g“ %E’?%Mﬁ] ENEYME

cDNA- expr-esseg en hwg athvva s and
back- ﬁﬁ%‘ﬁi’*ﬁé’ t'%”sy scf"'ﬁbgtu G Maéailmgﬂahtare@s aand A% respeciively.

prag eivpeRileei N interaction of pull-out proteins,
nati've pol ynor,phisns, k1nock out/knock in, flow

cytometry, liﬂﬂi‘i’efép)eﬂwfied&gf)ﬁ(ti% Gﬂ”quSOB] ug, or

rospectiv ro jve henot

D e AR MG 188 R0 B Ine e e s adsinst 1S o, the
sanpl @iﬂm&pce sed;seocr@ticﬂi edhgishis SEIPL & HQghy

f1 uid o ig %3’?@@ D e d atl’%na?%%'r%rd directly

wher ef tesrditeha épﬁaﬁhngmaiwe of thisi anplysis is that
altper gﬁudeS\N@a% B8alf

clai m 13, wherei natr@r\gi?gg?éfrﬂéegé%ﬁgﬁtﬁ PEEGI ﬁ%%ho%nﬁ%’ﬂqahze the

bi ndi REP3SIram dffewent spectts.ug non- t ar get protein.

The met hod of any of clains ei n redesi gn| ng

the drug results in a secon%@&#fé f ewer

si de- GRALIHYBOGLYCEMICSHNTIDMBEDPRSS: C i ndex as

conpar ed i'?‘%?z'f;é"‘hdst drug. 25. The nethod of any of

claims 1-2 IRNeS 3 ﬁgﬁwﬁ)vat éftrpsllgamp (Rezulin™)
- A52- R%@.uglﬁh&oﬁ@t()w&h&i%mﬁé(n@hﬁ rein

" Xis a group selected fromthe |gure 6 or
Xis 0 O - Bevelopment and Pharmacology

o Troglitazone (Rezulin™) was the first thiazolidinedione
marketed and was indicated for insulin-resistant patients who are
| receiving insulin and also as monotherapy. Troglitazone has since
20 -been removed from the market due to concerns of hepatic toxicity;
However two new "glitazones” have been approved in recent years

and these drugs specifically targsts snsulm resistance. Each of these
new glitazone also have sude effects

RECTIFIED SHEET (RULE 91) ISA/EP
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NO OOO 0O0OCH }~--0000~_(CH - 0CH3 OOOO
O or /\ /\ N NH2 27. The nethod of any of clains
1-26, wherein Y is selected froma drug or drug
intermedi ate/fragment set forth in figure 17. 28. The
met hod of any of clains 1-26, wherein the noiety Yis
sel ected from anong tro éétazone, rosiglitazone,
"pioglitazone, met hotrexat atorvastatin, celecoxib,
refecoxib and cerivastatin. 29. The met hod of anyﬁof
clains_1-28, whereingQ |§ an ol i god®cl eot i de o

oligo Ieoﬁ,lde/aggl%blncgudsa3| estra}ﬁ%d
pbi: f.f i1 wnt gth " “T ~Tfop @ £bl é
hybr |d a ba {conpl enent ary#si ngl e stTanded
n%‘f&‘l’c acid mol ecule or analog. 30..The nmethod of
any of¥t| ai Bgd#=y wherein Q has f or Mi % B; N2, ,,
wherein: N, B and N2 are oligonucleotides or

ol i gonucl eoti de_anal ogs conprising s, H and u

menbers, respectiVelyB is a regie sequence
pernmutations that coltgz ns at
.sumof. s, i and u is &t 5,

V\bﬂ@ases and
of claim30, where Bis a si ng

3-*31. The net hod
stranded DNA or RNA

and the nunber of sequB®d¥*¥&rnutations is equal to

4" and i is about 2 to about 25. 32. The metho

cI 3 m 30 hﬂthm]z,ollml'ied@nes age d@l@%ﬂd‘@ft‘?@ thpquesences “TS'-B’l“

The 2, wherein
for Bty hewgverp sy o HDToRecdindlf seofieh, tna2, V0ot
th:aEBﬁc%]ﬁSd |@f1le§%)’e g\lfghw €dloBive-add, pcwbat sgonidsifer therpsirexigome

is cl eavable

proliferator activated receptor (PPAR) gamma that regulates the transcription

of a number of insulin responsive genes. PPAR receptors can be found in key
target tissues for insulin action such as adipose tissue, skeletal muscle, and
liver. Activation of PPAR-gamma receptors regulates the transcription of
insulin-responsive genes involved in the control of glucose production,
transport, and utilization. For example, stimulation of these receptors may
result in increased production of GLUT1 and GLUT 4 rec;eptors. Additionally,

| PPAR-gamma responsive genes also play a role in the reguiation of fatty acid

metabolism. Unlike oral sulfonylureas, rosiglitazone enhances tissue
sensitivity to insulin rather than stimulates insulin secretion. Also, based on
ihis mechanism, it may take several weeks for these drugs to fully express
their activity (and thus to assess their potentlal)

. Preclinical studies indicate that these drugs decrease hepatlc

" glucose output and increase insulin-dependent glucose disposal in skeletg%

muscle. In animal models of diabetes, these drugs reduce the hyperglycemia,
hyperinsulinemia and hypertriglyceridemia characteristic of insulin resisiant
states such as NIDDM.
. Adverse Reactions:

. Minimal hypoglycemia: Hypoglycemia was pbserved in relatively




prior to or during mass spectronetric analysis of
bi onol ecul es bound to the capture conpound. 35. The
net hod of any of@l ains 1-33, wherein Z is{noiety

th ' 1 . cleavable prior to or during nmass
spg%%?éﬁﬁgw?% anal ysi s of bi onol ecul es bound t o PERAIS2004/001037
capture conpound. 36. The nethod of any of clains

1-34, wherein Z is a photocl eavable, acid cleavabl e,

al kal i ne cl eavabl e, oxidatively cl eavable, or '
reductively cl eavabl e group. -30t- The net hod of any of
clainms 1-33 and 35, wherein Z has the fornmula:

(S }é%ﬁibibﬂé%d@m phigired it ddfe. Agai'esgivaﬂmswpaloemg in

noi eties; t and are each independent |

an cAMGEtion Wik @ litegong ispspacigiasanith g#"th)éﬁ |"%f"&‘?t'°hq i HbR1c but
posmﬁswﬁ;mpptgs%g ik TN Euﬁ? %ﬁﬁ of attachment; each
e

nmonoval ent gro pendent ly sel ected from
Y2 R18 each W2cowirast i tra@l&mr':r@r mupulnade@ ehdrigtinguced

(I}ia;/ Igggaﬁqtc}/rgmgf Wop gHL,o’n IR é:@lpg\%i{;& (=5 ngp\%g% g ';f}r gcﬁségma;one

>C( 'ﬁbz\)ezjer %WAL&%@R&%R&@H rﬁtﬂ%éﬁaﬁ%%@ﬁd &2hp start of
C 0, >§(A yu, >P(D), (RL7), > EM?&%;N (R17

>N( gmammeq sherare and RYAYY, tWesNp s)cmmaﬁahe eanpidresiippent.
re D
5 Beypnfy sould pled Badvised tofhgdiionot St 3ho Hinklogs ©
ConisUQgédstivrel ofamplaht:@@sampétbh ahm & Bausen, waofiing, abd?mlnal pain,
i ndependent fe rom roup consisting o
- SRRl st oM B PUTS. aoi do. nitros - 214
S' R27R28R25 gdevha, 19/ FB@PUémlaaFEMGSIéWa@lG'éféi\}attons of

hal oal koxy, aryl, ara ar al kenyl ar al kKynyl
het emawwe phesmamaael{‘}PK) heve p@amraeqk Ehsome ploglffazone-treated

e SRS SR an RNy NN boon oseres

al kQZEltazcﬁ’fe/ﬂ@Xé{ dy lsaro&li'é@mmeﬁ@écemallaéémkancahUCHF patients and
NR19R20; R19 and R20 are each i ndepend sel ect ed
15 orAloRRmEgEANG e, fuid Rahipiof Ciamﬁgy? eefientripoessary.

aryl, aralkyl, @Wsight ains in the
heterocycl yl; %ggiang?%fagggg?é ct e‘gﬁ/‘#r} om ( 1g g _
(i i)range HOH ltoviskg friay oREE mﬂa]&‘zmmetﬂ MGﬂelgﬂ.lmSB)@Em’fl’Ol The

:ﬂe'k)eﬂ '%a%ganfﬁré%%trgﬁ?r%;ﬁpfpm @r}%sﬁl lgfg“l’ ps l%%—dgﬁ%’ﬂf lipoprotein-

het q{h%?e%rol DL(JO) h@%%leﬁéla( l%ré@aﬁ&ﬁtﬂésﬁemi DL—C) and fotal

al kyl ene enyl ene or cycl oal kyl ene;

5,
F08 cholssierch LiDictEpie npsprsed the tears weihepioolipaens- sTéleeleEPIe/a*DL

from ratio is preserved, although with rosiglitazone, there is a lag time of several
months before HDL-C rises relative to LDL-C. Triglycerides decrease with
trogiitai'one and pioglitazone, whereas the effect with rosiglitazone is yariable.
e - Avandia® and Actos® used to treat Type-ll diabetes can cause
25 fluid buildup and heart failure in some patients. U.S. doctors said on
September 2. 2003 (Reuters)
o Avandia® and Actos® caused heart failure in six male patients
with poor heart and kidney function. -
o studies indicate that the incidence of hypoglycemia may be
30 increased when glitazones are used with a sulfonylurea. Currently there are
no controlled published studies on the hypoglycemic effects of troglitazone
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hydr ogen, -al kyl, al kenyl, al kynyl, hal oal kyl,

hal oal koxy, aryl, aral kyl, aral kenyl, aral kynyl,

het eroaryl, heteroaral kyl, heteroaral kenyl,

het er oar al kynyl, heterocyclyl, heterocyclylalkyl,
het erocycl yl al kenyl , heterocycl yl al kynyl , hydroxy,

al koxy, aryl oxy, aralkog& het er oar al koxy and
NR19R20;. R15, R17, R18 b R20, R23, R24, R25, R27
and R28 can be substitufed mnt5 one or nore

thhébeﬂqttaﬁ‘mss@re%\%'?ﬁﬂh’é?@ﬁ@ﬁ&@ﬂﬂm A8 ected from z2; 22

is sele I By th afeyéabohsm
cycl oal E)t@%({:n&%?% ken IIOcﬁilt roxngé\ais(r‘&o hR3e5 h| 5.0 1
andﬁl%%é@%e Mﬂaaaaar 00@@@65.9 m@r@masmw@@@@ @Rse

cdiionat BEYAD SrsatiehanrgralisRons wo B iRt alier 9%, 1

'cleqiéﬁéé(enyl aral kynyl , heteroaral kyl, heteroaral kenyl,

et eroar al kynyl , aralkoxy, heteroaralkoxy,
al My@;‘arl{fyesar banmoyl , thi ocarbanoyl,

Ko R SRR s S

-c!ms‘ffﬁ:%ﬂ@ﬁ@ﬁ!‘ tdeneratiorgt ed from anong hydrogen, hal o,

seudohal o, ano, azidaq, ntr tri.a silyl.
Su aslukyl éd%tgyiliw Sfrapélpa‘d?%wlw%ﬁ a}xPofl‘t('L’iﬂé : s?ll yl,

phei%%@%g%lﬂé%%’i tlé'dfé{ﬁ]éé landnir@RKYS in é‘tﬂivﬁ?WﬁﬂWa stutural

enyl’, ara kKynyl, heteroary
Subl@g;sgr(p@.rw;hmlldlﬂmiimeﬁr al kenyl -215- heteroaral kynyl

EEESI o0 Sahid SRR S sl g e

oXy,

- het er oar al koxy, ami no am do, al kyl am no,
G S o

al kyl aryl am no, diaryl am no (a;}d
ary-I ami rﬁancseatldh@d/neeﬁdi@i-p@ﬂcwcé‘ﬂeﬁaﬁi‘% 34 and

36, wher e| Z ,has M R75) a( S2) bL,
whet ei n: M8y ﬂap@eﬁgﬁﬁﬁ%gﬁd%fa; ?Ogs t and b are
each i nd@@m@@e@ams&m different btsuctural Dipeses infteoms Of t o

4, Mis a central noiety possessing three or nore
mepbanltsm of attachnment; each R15 is a nonoval ent group

i _ndepend&g%&iﬁ%%ﬁ?%%gggthfﬁ QRS serRaqhe Y2 is a

di v&l ent endent !y "having any conbi nati on of

| Thh&@lldlﬁbdjlemb@pargiaupss saridg.rect |ink, arylene,

R G R T R Gt

>P( D) ( Rin ibh andP Pl abAship>(reeRiahism or other
Rﬁ%ivg >g|éE&Rf15§€t2 a%nd >C(E); v?,i:tgre uis 0, 1 or
facZOrSV|sO 1, 2 or3 Ais Oor NR17; Dis S or 0;

| 223 .E ; ij:}vﬁétabohc oronadses 1R aBhAYRE nfé’lﬂbaﬁeg Gt tionto

therapeutic activity)

. Elimination profile: Renal andfor non-renal as parent drug
and/or metabolites?

@ Use/cautions in renally or hepatically impaired patients due 10
non-target protein binding

o Adverse reactions:

- Relative incidence of hypoglycemia and relationship to.

mechanism of action, duration of action, etc.



R17 and R18 are each independently selected fromthe
group consisting of hydrogen, hal o, pseudohal o,

cyano, azido, nN@fo, SiR27R28R25, alkyl, aiggnyl,
alﬁxﬂ%h”(qgkoalkyl, hal oal koxy, aryl, aralkyl,

ar al eny?: aral kynyl , heteroaryl, heteroaral kyP¢CT/US2004/001037
het er oar al kenyl , heteroaral kynyl, heterocyclyl,

het er ocycl yl al kyl , heterocycl yl al kenyl

het erocycl yl al kynyl , hydroxy, al koxy, aryl oxy,

ar al koxy, heteroaral koxy and NRi®R20. R19 and R20 are
each independently sel ected from hydrogen, alkyl,

al kenyl , - al kywlightegyaid oal kyl , aryl, aral kyl,

het eroaryl, heteroaral kyl and heterocyclyl R23 and
R24 are sel ecfHEMEEHm (i) or (ii) as follows: (i) R23
and R24 are |@ﬁ@p ed fromthe group
consi sting of d%%geﬁﬁhﬂgﬁg ﬁ&bhlkenyl al kynyl ;

cycl oal kyl , a@.hﬂialmif ﬁmrﬁsuw }éc,hc@t;ldﬁ@% (ii) R23 and

24 toget her orma al keny| ene ot
cl oal kyl ene Eﬁzg}'cg&ﬁ meﬁp'él’@a%ﬁe”%gﬁendent ly

a ”Wrﬁ’é@h@mted&fr@ﬁpaﬁ@ bé%% $thRiraYEHeRR key ldv¥tse reactions
al kenyl , al ... hal oal , _hal oal koxy, aryl,

aral kyl , ear aI ﬁlcar&ﬂaugky\mcuorﬁeh@#:@awpmpromtse efficacy:

het er 0ar al kyl piRhar 00N Bk 6T HIELACAR Aldithoo vt

het er ocycl yi , eterocyc ocycly enyI
het exbzoymtion, al kynyl , hydroxy, aI koxy, aryl oxy,

aI kox al koxy and NR19R20; R15, R17,. 8,
B3, ot MeghSToRs i qehedmabasaataragiananCaenpetition for
subsdiibdisdiRmh, wtd.h one or nore substituents each
i ndependent(y sel ected fromz2; 72 is selected from

al kyl , al kenyharmprgiagic; Uaewth ather drapi with hypoglycemic or

cycl y, S(OhR35; his 0, 1 or 2,
5&%8@;%&5&%%’%%5 CONR35R360C( O) NR3VR3s

N( R35) C( O R36 Siralidtias arat differences MethRy #8ebids (e,

heterocyclyl het er oar yl oxy, heterocyclyloxy, aralky

15 al Wisalidingdigneshand befuges %iarcémr@wenq@‘pék@ﬁﬁm&@t@mctlons
het er oar %H&w I péﬂ %’tiﬁ%y' het er oar al koxy,
ar

al koxycarbonyl, anmoyl , thi ocarbanoyl,
al koxyc aﬂftmryérpxwmbemnfdratdiﬁamatm m&bﬁ’t&k—q (PPAR- v):

hal oal k ar pox do; R35 an each
i nde?fé‘ﬁé"éf‘f"‘&?e g%f IBstiey ’Fﬁtﬁﬁ%ﬁ%ﬁa iﬁyﬂ?b f’CHbI 0,

S?Zm%}‘ging,@@@g ag?%‘;'gg’“gr 'f’gle?[ W%ﬁlﬁ%éwwu?e insulin

20 kyesistanke ipth inghriediapletic laal\rtsﬂilaeydhabﬁm iodividueys. aryl ,

net erEUfD a'fj'%enét%?ir 2 ﬂsﬁhﬁ PHARY S R Rok is predominantl
het Qi)éb%bﬁ'lm d HREKC I PHRE kL 80 Me

] r.n. “' ;
het erocycl yl al k droxy alkoxy aryl oxy,

ar al @viggnee th@&@ﬁml&dﬁek@wesam might alsaiecculin pusrameells. Tﬁe
di al Iglyml\ﬁg) r@%ﬁaﬁl i—:%ra% glpﬂtﬂ)% fagto?{l'}/ It %@n{}ols%g expression of

aryla

- 25 numerous genes. It is assumed that the effect of thiazolidinediones on insulin

sensitivity is mediated through altered expression of PPAR-y 2- dependent |
genes. '
As discussed abovs, thiadolidinediones, as antidiaketic drugs,
clearly show toxicily and undesirable side effecis. Thiazalidinediones
30 (Glitazones): Troglitazone (Rezulin™) Rosiglitazone (Avandia™) and
- Pioglitazone (Actos™) will be attached to the “Capture Compound (CC).”
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15

Lis agroup that is cleavable prior to or during nmass
spectronetric analysis of the conpound. 39. The

nmet hod of any of clainms 1-38, wherein the capture
conmpounds further conprise a solubility function W
that influences the solubility properties of the
capture conpounds. 40. Tgﬁgnethod of any of clains

1-39, wherein capture coifpdunds conprise Z, which

contains a functionality conferrj | um.nes .

The GeNIRFAiGeRIRsaMI diechantries BUbAHNEYo VT PaPTRalG: ¢
d i - 248: A farfeliat Sh@ia 2,

'-’0“3}‘1‘2?@%‘4"%&. %?C?@ Stcﬁeéc%{ﬁa{%Tugﬁ’s&ap@]?ﬁgﬂj rle\eﬁsod further
capQeEMRARY, BRgEStiasgvelpt noadatyicb priteiosl dbepy terreriraas

or enzymati¢  treat t. -219- 42, The 04, of . W'
eV TiiTaiRbl GrIRHolet A1d BRPTBRECHeEodoTtan e Loy Faci Ty
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to its interaction with PPAR-a and non-target proteins. The ToxPro
application of CCMS will be used to identify all proteins which bind to each
drug, and their respective binding constants. After identifying non-target
proteins with CCMS technology, the thiazolidinediones will be chemically re-
engineered, through an iterative process, to prevent their binding to PPAR-a

and non-target proteins while maintaining the interaction with the target

‘protein PPAR-y.

Rezulin:

Rezulin is attached to the Capture Compound as depicted below:



And Met hods For Anal yzing The Proteone And Conpl ex
Conposi tions <130> 24743-2309PC <140> Not Yet

Assi gned <141>@rewi th <150> 60/441, 398 51>
20Q3-01- <160> 149 <170> Fast SEQ for W ndows
Vesg?g‘ﬁ”’%gﬁ” <210> 1 <211> 39 <21c23> PRT <213> M&//S2004/001037
Sapien <400> 1 Ser Tyr Ser Met Qu H's Phe Arg Trp
@y Lys Pro Val Ay Lys Lys 15 10 15 Arg Arg Pro
Val Lys Val Tyr Pro Asn Ay Ala GQu Asp Gu.Ser Ala 20
25 30 GQu Ala Phe Pro Leu d u2the 35 <210> 2 <211>
52 <212> PRT <213> Honp Sapien <400> 2 Tyr Arg G n
Ser Met Asn ASQFPhe in Ay Leu Arg Ser Phe y Cys 1
5 10 15 Arg Phg’ Nitir Cys Thr Val G n,Lysy Al a

Hs Anlle Tyr gh H-3e~pte~Phra¥i Ly p Lys
ro AnH Ser Lys Ile Ser “0 SPro G n

Asp. Asn Val Ala Prc

Ay Tyr 50 O M0
HO Structure |

, . | ?k
" “NH NH
O B S
N-N
, o 0? & g

_ S?r'\”:) Struoture 1L
o]
Rezulin is metabolized in the liver to its p-Hydroxy glucose and sulfate
complexes. Therefore Structure 11 is considered.
Rezulin Capture Compound Structures | and Il are incubated with
5 kidney, liver, pancréatic, colon epithelium, and muscle cells. The target
protein PPAR-y as well as non-target protein PPAR-G and protein A, B.and C
are captured. ' '
Avandia and lts Metabolite: _
Avandia is attached to fhe capture compound as depicted below:

NN O-¢ 0
U N \ S
10
Avandia metabolizes fo aromatic hydroxy metabolites. Therefore two

possible meiaboliles are atiached to the capiure Qornpcsundas depicted

below:



<210> 3 <211> 13 <212> PRT <213> Honp Sapi en WO
2004/ 064972 PCT/ US2004/ 001037 -2- <400> 3 Ala Pro Ser
Gy Ala Gn Arg Leu Tyr Ay Phe Ay Leu 1 5 10 <210>
4 <211> 13 <212> PRT <213> Hono Sapien <400> 4 Trp
Gy Lys Pro Val Ser Tyr Ser Met GQu H's Phe Arg 1 5
10 <210> 5 <211> 9 <212> PRT <213> Hono Sapi en
<400> 5 Ala Pro Arg G u A% Phe Tyr Ser du 15
<210> 6 211> 10 <212> PRT <213> Honp Sapien <400> 6

Tyr Gy @y Phe Leu Arg Lys Tyr Pro Lys@ 1 5 10 <210>
TCEYI> ThiH <212> PRT &

X M H/\/O\/\O/\/O\/\/Nli}l '
MR O "

o )

s

L_n

Q
N

CF3 NH
G Yoo S
NN 450 0 g

|
N Metabolite



<213> Honp Sapi en <220> <221> AM DATI ON <222> 14

<221> MOD RES <222> 1 <223> Xaa is pyroglutamc acid

<400> 7 Xaa Gy WPg Leu Gy Thr Gn Trp Al qgpal Qy

Hi 1510 <210> 8 <211> 37 <212> PRT <213>
%é%&bﬁn’?@ﬁ” <400> 8 Lys Cys Asn Thr Ala Thr Cy£CA{U§2004/001037

Thr ‘Asn Arg Leu Ala Asn Phe Leu WO 2004/064972

PCT/ US2004/ 001037 -3- 1 5 10 15 Val Hi's Ser Ser Asn

Asn Phe Ay Ala Ile Leu Ser Ser Thr Asn Val 20 25 30

Gy Ser Asn Thr Tyr 35 <210> 08211> 10 <212> PRT

<213> Hono Sapien <400> 9 Asp Arg Val Tyr Ile H's Pro

Phe Hs Leu 15 10 <21 10 <211> 8

CF; {7 NH
- Hb/\,o\/\O/\/O\/\/F\'
N‘N A O
U
Qs M
’N\ N_ of;} 7
g Metabolite
HO
0O
CF; NH
NN L0
\ 0 'N%O
s
HO Metabolite

Avandia and its metabolites atiached to the Capture Compound are
! incubated with Kidney, liver, pancreatic, colon epithelium, and muscle cells.
5 The targét protein PPAR-y as well as non-target protein PPAR-a and protein
A, B and C are captured.
Actos and lts Metabolites:

Actos is attached fo the Capture Compound as depicied below:




<212> PRT <213> Hono Sapien <400> 10 Asp Arg Val Tyr

Ile Hs Pro Phe 1
<213> Honop Sapi en
Phe 1 5 <210> 12

5 <210> 11 <211> 7 <212> PRT
<400> 11 Arg Val Tyr Ile H's Pro
<211> 13 <212> PRT <213> Hono

Sapien <400> 12 Asn Arg Pro Arg Leu SerH s Leu Gy

Pro Met Pro Phe 1
<213> Honop Sapi en

5 10 <210> 13 <211> 29 <212> PRT
<220>-20221> 140D RES <222> 1 <223>

Xaa is D-Phe <221> MOD RES <222> 10 <223> Ne W

2004/ 064972 PCT/ US

04/601037 - 4- <221> MOD RES

NH
L0
H, N
i
S—"H

Actos' possible metabolite is attached to the capture compound as

depicted below:



<222> 26 <223> he <400> 13 Xaa H's Leu Leu Arg Qu -
Val Leu Qu Xaa Ala Arg Ala Qu @n Leu 1 5 10 - 15
Ala Gn Au AlawgwFs Lys Asn Arg Leu Xaa d e lle 20
25 <210> 14 <211> 28 <212> PRT <213> Hono Sapi en
<4002 20040G872 Leu Arg Arg Ser Ser Cys Phe Ay G PCAIEF2004/001037
Met Asp Arg Ille dy 1 510 15 Ala dn Ser Ay Leu
Gy Cys Asn Ser Phe Arg Tyr 20 25 <210> 15 <211> 13
<212> PRT <213> Honp Sapien <400> 15 Lys Lys Ala Leu
Arg Arg A@n Gu Thr Val Asp Al aggeu 10 <210> 16
<211> 12 <212> PRT. <213> Honpo Sapi en <400>. 16 Tyr
Gy Ay Phe Met f/Arg Arg Val Ay Arg Pro Gu 1 5 10

<210> 17 <211> yan <212> PRT
HO N '
Q CFg
S)/N
O

Actos and its metabolites attached to fhe Capture Compound are
incubated with kidney, liver, pancreatic, co!dn Epitheliurri, and muscle cells.
5 The target protein PPAR-y as well as ,non-targef protein PPAR-a and protein .
A, B and C are captured.

Since modifications will be apparent to those of skill in this art, it is
intended that this invention be fimited only by the scope of the appended

10 . claims.



<213> Hono Sapien <400> 17 Tyr dy Ay Phe Met Arg
Arg Val Gy Arg Pro GQu Trp Trp 1 .5 10 <210> 18

- <211> 12 <212> PRT <213> Honp Sapien <400> 18 Tyr
Gy Gy Phe Met Arg Arg Val Ay Arg Pro du 1 5 10 WO
2004/ 064972 PCT/ US2004/ 0Qp@87 -5- <210> 19 <211> 31
<212> PRT <213> Hono Sapien <400> 19 Tyr Ay Gy Phe
Met Thr Ser Qu Lys Ser A n Thr Pro Leu Val Thr 1 5
10 15 Léungthed foy gsgesainglinderabiéonis|oa maialy Xs comprisinDy r

Lys Lys Gy GQu 20 25 30 <210> 20 <211> 22 <212> PRT
<21 3-ConRaRYNG A SRBIre conpmuind wvith|asample ¢adaining bingelecuigs to

effgzt\bag(u% JﬂHorﬁéchmﬁ@stm@léJsdﬂhoﬁ eRiterd:d Trp 1 5 10 15
er Pro Pro Lys Asp 20 '<210> 21 <211> 9

the capture compound has formula:

Q—Z—(X)m

(Y

X is selected to covalently bind to biomolecules or to non-covalently bind
with sufficiently high affinity so that the resulting complexes of biomolecule/capture

compounds are stable under conditions of mass spectrometric analysis;

Y is an enzyme agonist, an enzyme antagonist, a pharmaceutical drug,
drug fragment, drug intermediate, drug metabolite or prodrug, enzyme substrate,

enzyme inhibitor, receptor ligand or transition state analog;
Q is a sorting function for separating capture compounds;

Z is a moiety that serves as a core to present the Y moiety, whose

interactions are assessed, the reactivity function X and the sorting Q function;
m is an integer that is 1 to 100;
n is an integer from 1 to 100; and

contacting is effected for a sufficient time for the interaction between Y in
the compounds and a biomolecule(s) in the sample to reach equilibrium;

ii) forming a covalent linkage or high affinity bond between X and the
biomolecule(s) to effect capture thereof; and

iii) isolating and identifying the captured biomolecule(s) to thereby identify
biomolecules that interact with moiety Y.

2. The method of claim 1, wherein X is a latent reactivity group requiring
activation following contacting with the biomolecules to allow for covalent binding of the
capture compound to a biomolecule.



<212> PRT <213> Hono Sapien <400> 21 Tyr Gy dy Phe
Leu Arg Lys Tyr Pro 1 5 <210> 22 <211> 43  <212> PRT
<213> Honop Sapien <400> 22 Asp Ala A u Phe Arg His
Ala Ser Ay Tyr Qu Val Hs Hs @n Lys 15 10 15

Leu Val Phe Phe Ala Au AspP0al Ay Ser Asn Leu Gy
Ala lle lle 20 25 30 dy Leu Met Val Gy dy Val Val
Ile Ala Thr 35 40 <210> 23 <211> 5 <212> PRT <213>
Hono Sapien <400> 23 Arg Leu Arg Phe His 1 5 <210>

24 <p11> 4/ 064972 PCT] US2004/ 001037 . 6
<21§3§ PR?%%Epiéﬁ%' Aol a'mgw’B%reﬂht%%Q‘rO' of {he gppture
copiou® porapriseSan a@de, Oy er Sgyouprvehidhy SolMeingAsfvatidn, Yeacts

wita Bi8motecule.

4. The method of any of claims 1-3, wherein each X is selected from the
group consisting of an active ester, an active halo moiety, an amino acid side chain-
specific functional group, a specific peptide that binds to a biomolecule surfaces, an a-

halo ether, an a-halo carbonyl group, maleimido, a metal complex, an expoxide and an
isothiocyanate.




Arg Ile Ser Ser Ser Ser Ay Leu Gy Cys Lys Val Leu
Arg Arg Hs 20 25 30 <210> 25 <211> 9 <212> PRT
<213> Hono Sapien <400> 25 Arg Pro Pro Gy Phe Ser
Pro Phe Arg 1 5 <210> 26 <211> 11 <212> PRT <213>
Hono Sapien <220> <221> AMIDATI ON <222> 11 <400> 26
Gy Net Asp Ser Leu Ala Phe Ser Ay Gy Leu 1 5 10
<210> 27 <211> 3 <212> PRT <213> Honp Sapien <220>
<22P> AvTbamethed of2py of dairpgos. whereip fiie hipmolgpyjes gomprise
protéih> 28 <211> 11 <212> PRT <213> Hono Sapi en

6. The method of claim 1, wherein Y is selected from among the Y moieties
listed in figures 17 and 21.

7. The method of any of claims 1-6, wherein after equilibrium the mixture is

treated to form the covalent bond between the capture compound and the proteins.

8. The method of claim 7, wherein the treatment comprises activation with
light.

9. The method of claim 7, wherein the treatment comprises change in pH.

10, The method of any of claims 1-9, wherein a concentration of the capture

compound is varied in a plurality of different reactions.
11. The method of any of claims 1-10, wherein a K, value is determined.

12. The method of any of claims 1-11, wherein the Y moiety is linked to the
moiety Z in different orientations via different points of attachments on the Y moiety.

13. The method of any of claims 1-12, wherein the Y moiety is a drug and the
method further comprises re-designing the drug to eliminate or alter its binding
interactions with a captured bicmolecule.

14, The method of claim 13, wherein the method is repeated with a re-

designed drug linked to the capture compound to effect further modification thereof.

15. The method of any of claims 1-14, wherein the sample is contacted with a
collection of capture compounds, wherein the collection comprises a plurality of different

capture compounds.



<400> 28 Ala Ser Lys Lys Pro Lys Arg Asn Ile Lys Ala
1510 <210> 29 S WO 2004/ 064972 PCT/ US2004/ 001037
-7- <211> 10 <212> PRT <213> Honp Sapien <220> <221>
MODRES <222> 4 <223> Tyrosi ne-S03H <221> MODRES
<222> 1 <223> Xaa is pyrogtathaimc acid <400> 29 Xaa
A n Asp Xaa Thr Ay Trp Met Asp Phe 1 5 10 <210> 30
<211> 28 _ <212> PRT <213> Hono Sapi en <400> 30 Al a
Il e ¥ o IThe Mrethodsafanyiol clajims 16, fw%pr@y@p@lyg [deteciagor

idéityind & cagtufed bibridleculSBY bk ég}s[é&tr%btne%ﬂal%l@ Arg Arg
Asp- Ala Met Pro 20 25 <210> 31 <211> 32 <212> PRT

<213t7. HormheSagtheof ciaOrs, Wherein the mass spectrometry format is
selected from among matrix assisted laser desorption ionization (MALDI), cbntinuous or
pulsed electrospray (ES) ionization, ionspray, thermospray, and massive cluster impact
mass spectrometry. '

18. The method of claim 17, wherein the detection format is linear time-of-
flight (TOF), reflectron time-of-flight, single quadruple, multiple quadruple, single
magnetic sector, multiple magnetic sector, Fourier transform, ion cyclotron resonance
(ICR), orion trap.

19.  The method of ¢claims 1-18, further comprising [dentlfylng a function of the
captured biomolecule.

20. The method of claim 19, wherein the function of a biomolecule is
determined by sequence alignment, pharmacophores, homology models and protein
motif correlation, liver midrosomes metabolic pathways, cDNA-expressed enzymes,
signal pathways and back-mapping to yeast pathways, simulations and protein/protein
interaction of pull-out proteins, native polymorphisms, knock-out/knock-in, flow
cytometry, therapeutic activity of the drug, or prospective genotyping and prospective
phen‘otyping;

21. The method of any of claims 1-20, wherein the sample comprises a
biological sample, body tissue or fluid or cell lysate.

22 The method of claim 13, wherein the captured biomolecule for which
binding is altered is a drug target protein.

23. The method of claim 13, wherein the captured biomolecule for which
binding is altered is a drug non-target protein.

24.  The method of any of claims 13-23, wherein redesigning the drug results
in @ second drug with fewer side-effects or an increased therapeutic index as compared
to the first drug.

25, The method of any of claims 1-24, wherein X is a photoactivatable group.



Cys Ay Asn Leu Ser Thr Cys Met Leu Ay Thr Tyr Thr
Gn Asp Phe 1 5 10 15 Asn Lys Phe His Thr Phe Pro
Gn Thr Alalle Ay Val Gy Ala Pro 20 25 30 <210> 32
<211> 27 <212> PRT <213> Hono Sapi en <400> 32 Asp
Pro Met Ser Ser Thr Tyr 11e1@udu Leu Ay Lys Arg Qu
Val 15 10 15 Thr Ile Pro Pro Lys Tyr Arg GQu Leu
Leu Ala 20 25 <210> 33 <211> 25 <212> PRT <213> Hono
SapiZén Ihemetysl afgny 0bdpinE4029 WheTHinuX 399 a1ay0 BeBTied-fom the
lisAFfigeme@rK i&rg H's Phe Cys Ay Ay Ala Qu Ile H's
Ala Arg Phe 1 5 10 15 Val Met Thr Ala Ala Ser Cys
N20 25 <210> 34 <211> 30 <212> PRT <213> Hono
400>_34 Asn ProWet Tyr AsnoAla Val Ser Asn
Asp Rhe L 1510 35 As eu Leu
Gu

5\(3 et ro,Leu/gwo 0 25 30
o]

o]
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o Q CH;
Q CH
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BN N
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or
N/\/\NH?_

27. The method of any of claims 1-26, wherein Y is selected from a drug or
drug intermediate/fragment set forth in figure 17.

28. The method of any of claims 1-26, wherein the moiety Y is selected from
among troglitazoné, rosiglitazone, pioglitazone, methotrexate, atorvastatin, Celecox_ib,
refecoxib and cerivastatin.

29.  The method of any of claims 1-28, wherein Q is an oligonucleoctide or
oligonucleoctide analog that includes a single-stranded portion of sufficient length *j" to

form a stable hybrid with a base-complementary single stranded nucleic acid molecule
- or analog.

30.  The method of any of claims 1-29, wherein Q has formula N',BN?,
wherein:

N', B and N? are oligonucleotides or oligonuclectide analogs comprising s, i and
u members, respectively;

B is a region of sequence permutations that contains at least two bases; and

sum of s, i and u is at least 5.



<210> 35 <211> 18 <212> PRT <213> Hono Sapi en <400>
35 Cys Asn Leu Ala Val Ala Ala Ala Ser Hs Ile Tyr @n
Asn Gn Phe 15 10 15 Val Gn <210> 36 <211> 35
<212> PRT <213> Honp Sapien <400> 36 Lys Trp Lys Val
Phe Lys Lys Ile Qu Lys Met23y Arg Asn Ile Arg 1 5

10 15 Asn dy Ile vVal Lys Ala Ay Pro Ala Ile Al a Val
Leu Ay Gu Ala 20 25 30 Lys Ala Leu 35 <210> 37
<211- 16 Themetbodpptriaip BO>whignedS Sasingte steahdec DBIA SrNA and

th55|nbim§§tr of%&énil% p%/rgllutﬂé)"{‘lcs) T Lé?{é)llt{l\l a‘?\gkilsea%&lgz t%%%{rp%

Homstapl'EEh@ metHGHST o'lﬁf’m'@o%r@yswﬁé’@ i i5botY Fto Hhou %, Y%t- 8.
Thr His Arg Leu Ala Gy Leu Leu S

33. The method of any of the claims 1-32, wherein Q is either biotin or an
oligonucleotide.

34. The method of any of claims 1-33, wherein Z is a moiety that is cleavable

prior to or during mass spectrometric analysis of biomolecules bound to the capture
compound.

35. The method of any of claims 1-33, wherein Z is a moiety that is not
cleavable prior to or during mass spectrometric analysis of biomolecules bound to the
capture compound.

36. The method of any of claims 1-34, wherein Z is a photocleavable, acid

cleavable, alkaline cleavable, oxidatively cleavable, or reductively cleavable group.

37. The method of any of claims 1-33 and 35, wherein Z has the formula:
(8"HM(R),(S?),, wherein:

S" and S? are spacer moieties;

t and b are each independently 0 or 1;

a is an integer from 0 to 4;

M is a central moiety possessing three or more points of attachment:

each R is a monovalent group independently selected from Y?R™:

each Y? is a divalent group independently having any combination of the
following groups: a direct link, arylene, heteroarylene, cycloalkylene, >C(R"),,
C(R")=C(R'), >C=C(R®)(R*), >C(R23)(R24), C=C, 0, >S(A),, >P(D),(R"), >P(D),(ER""),
>N(R"), >N(COR"), >N*(R®)(R*), >Si(R""), and >C(E); where uis 0,1 or 2; vis 0, 1, 2
or3;AisOorNRY; Dis Sor O; and Eis S, O or NR": that groups can be combined in
any order; R' and R'® are each independently selected from the group consisting of
hydrogen, halo, pseudohalo, cyano, azido, nitro,



WD 2004/ 064972 PCT/ US2004/ 001037 9 1 5 10 15 Ser
Arg Ser Gy Ay Val Vval Lys Asn Asn Phe Val Pro Thr
Asn Val 20 25 30 dy Ser Lys Ala Phe 35 <210> 39
<211> 37 <212> PRT <213> Hono Sapien <400> 39 Ala
Cys Asn Thr Ala Thr Cys Val2Thr Hs Arg Leu Ala Ay
Leu Leu 1 5 10 15 Ser Arg Ser Ay Ay Mt Val Lys
Ser Phe Val Pro Thr Asn Val 20 25 30 dvy Ser Lys
Siﬁﬁ’gzﬂw alkg!, alkorndallgmyl<baloalkyl 7haleakoxy, dptTaralkyi3aratheny,

arﬁﬂﬁiyﬁ‘ 'Fueteﬁfé?ﬁ%é‘@roh%ﬂgﬁh%téoﬁ}al%r%l %ﬂar@rﬁélkw '%%8 &Sfil

10 15 L
heéez QQySlybedyl, E\EWY#WW@MBW%WWA@IH% hydiaao sikety, @rexy.

arSikeékyChéteNaralidxg aR NFGIRP.A n Ser Ala Arg Arg Asp Arg
Mt Pro 15 10 15

R and R* are each independently selected from hydrogen, alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl and heterocyciyl;

R* and R* are selected from (i} or (ii) as follows:

(i) R*® and R* are independently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyi, cycloalkyl, aryl and heteroaryl; or

| (i} R* and R* together form alkylene, alkenylene or cyc[oalkylené;

R*, R¥ and R* are each independently a monovalent group selected from
hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, haloalkoxy, aryl, aralkyl, aralkenyl, aralkynyl,
heteroaryl, heteroaralkyl, heteroaralkenyl, heteroaratkynyl, heterocyclyi,
heterocyclylalkyl, heterocyclylalkenyl, heterocyclylalkynyl, hydroxy, alkoxy, aryloxy,
aralkoxy, heteroaralkoxy and NR™R?;

R, R"Y, R®, R, R® R%, R* R?%, RY and R® can be substituted with one or
more substituents each independently selected from Z% Z? is selected from alkyl,
alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, hydroxy, S(O).R%; his 0, 1 or 2, NR¥R®,

'COORY, COR®, CONR¥®R®, OC(Q)NR*R*, N(R*)C(0)R%, alkoxy, aryloxy,
‘heteroaryl, heterocyclyl, heteroaryloxy, heterocyclyloxy, aralkyl, aralkenyl, aralkynyl,
heteroaralkyl, heteroaralkenyl, heteroaralkynyl, aralkoxy, heteroaratkoxy,
alkoxycarbonyl, carbamoyl, thiocarbamoyl, alkoxycarbonyl, carboxyaryl, hélo,
pseudohalo, haloalkyl and carboxamido: and

R* and R* are each independently selected from among hydrogen, halo,
pseudohalo, cyano, azido, nitro, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl,
“alkyl, alkenyl, alkynyl, haloalkyl, haloalkoxy, aryl, aralkyt, aralkenyl, aralkynyf, heteroaryl,
heteroaralkyl, heteroaralkenyl,




Cys Arg Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys Lys 20

25 <210> 42 <211> 2 <212> PRT <213> Honb Sapi en

<400> 42 Trp Ay 1 <210> 43 <211> 30 <212> PRT

<213> Honp Sapi en <400> 43 WD 2004/ 064972

PCT/ US2004/ 001037 -10 Al a-Ags-Tyr Cys Arg Ile Pro Al a

Cys Ile Ala @y GQu Arg Arg Tyr 1 5 10 15 dy Thr

Cys Ile Tyr An.dy Arg Leu Trp Ala Phe Cys Cys 20 25
hetgyoaralymys. heteregyelyh hg@rocaglxlaﬂsylpgaTemiqﬂalkmm hetgsvayalylalkynyl,

hyﬂ&)QQ%néb&y%lolwfaréh/&yﬁi&erbéa%lk%@ a%ﬁo@%s‘rﬁdd ﬁ‘qur oG'ny
%syaw% EL'@L?W*?‘W'HOA?@W%"@%G @@”2@ 25  <210> 45 <211>

< > <
33 :212 hg Irqn-l;athod1 of any oPDialms 1 34 and 36, wherein Z has the formula

(SHM(R™).(S%)L, wherein:
S' and S? are spacer moieties:
t and b are each independently 0 or 1;
a is an integer from 0 to 4;
M is a central moiety possessing three or more points of attachment;
each R is a monovalent group independently selected from YR,

each Y? is a divalent group independently having any combination of the
following groups: a direct link, arylene, heteroarylene, cycloalkylene, >C(R""),,
C(R)=C(R"), >C=C(R®}(R*), >C(R®)(R**), C=C, O, >S(A)., >P(D)},(R"), >P(D),(ER""),
>N(R"), >N(COR"), >N*(R®*}(R**), >Si(R""), and >C(E); where uis 0,1 or 2; vis 0, 1, 2
or3;Ais OorNR"; Dis SorO; and Eis S, O or NR""; that groups can be combined in
any order;

R and R are each independently selected from the group consisting of
hydrogen, halo, pseudohalo, cyano, azido, nitro,

SIRR*R?, alkyl, alkenyl, alkynyl, haloalkyl, haloalkoxy, aryl, aralkyl, aralkenyl,
aralkynyl, heteroaryl, heteroaralkyl, heteroaralkenyl, heteroaralkynyl, heterocyciyl,
heterocyclylalkyl, heterocyclylalkenyl, heterocyclylalkynyl, hydroxy, alkoxy, aryloxy,
aralkoxy, heteroaralkoxy and NR'*R*:

R and R® are each independently selected from hydrogen, alkyt, alkenyl,
alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl and heterocyclyl;

R® and R* are selected from (i) or (ii) as follows:

(i) R*® and R* are independently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, cycloalkyl, aryl and heteroaryl; or |



<400> 45 Ala Leu Trp Lys Thr Met Leu Lys Lys Leu Ay
Thr Met Ala Leu Hs 10 15 Ala Ay Lys Ala Ala Ley
Gy Ala Ala Ala Asp Thr Ile Ser Gn Thr Gn 20 25 30
<210> 46 <211> 17 <212> PRT <213> Hono Sapi en <400>
46 Tyr Gy Ay Phe Leu Arg-Aig Ile Arg Pro Lys Leu Lys
Trp Asp Asn 1 5 10is Gn <210> 47 <211> 13 <212>
PRT <213> Hopgp Sapien <400> 47 Tyr Ay Gy Phe Leu
Ar g (RR™ @ndh Ronlgagtper fomn alpglenerikenylere oicycloatipisne;g
<21 <212> PRT <213> Ho Sapi en <220> WO .
20047 584375 BT aaerRPoIeey @ onost SronpiSEiagiediom
hydigen, dilyl, atiEnyr aldAIRIERIoati@R RalodikedL 37y, %edkyll, Saralkenyt, aralkynyl,
he?é/nraéjrg,, Htet%rrga?a@ﬁ,l hdetergad'rg&Znﬁﬁweteroaralkynyl, heterocyclyl,
heterocyclylalkyl, heterocyclylalkenyl, heterocyclylalkynyl, hydroxy, alkoxy, aryloxy,

aralkoxy, heteroaratkoxy and NR'°R?";

R, RY, R, R"™, R®, R® R™, R®, R? and R? can be substituted with one or
more substituents each independently selected from Z% Z? is selected from alkyl,
alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, hydroxy, S(O}R; his 0, 1 or 2, NR¥*R¥,
COOR™, COR¥, CONR®R*, OC(O)NR¥*R*, N(R**)C(O)R, alkoxy, aryloxy,
heteroaryl, heterocyclyl, heteroaryloxy, heterocyclyloxy, aralkyl, aralkenyl, aralkynyl,
heteroaralkyl, heteroaralkenyl, heteroaralkynyl, aralkoxy, heteroaralkoxy,
alkoxycarbonyt, carbémoyl, thiocarbamoyl, alkoxycarbonyl, carboxyaryl, halo,
pseudohalo, haloalkyl and carboxamido;

R* and R* are each independently selected from among hydrogen, halo,
pseudohalo, cyano, azido, nitro, trialkylsilyt, dialkytarylsilyl, alkyldiarylsilyi, triarylsilyl,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkoxy, aryl, aralkyl, aralkenyl, aralkynyl, heteroaryl,
heteroaralkyl, heteroaralkenyl, heteroaralkynyi, heterocyclyl, heterocyclylalkyl,
heterocyclylalkenyl, heterocyclylalkynyl, hydroxy, alkoxy, aryloxy, aralkoxy,
heteroaralkoxy, amino, amido, alkylamino, dialkylamino, alkylarylamino, diarylamino and

‘arylamino; and

L is a group that is cleavable prior to or during mass spectrometric analysis of the
compound.

39, The method of any of claims 1-38, wherein the capture compounds
further comprise a solubility function W that influences the solubility properties of the
capture compounds.

40. The method of any of claims 1-39, wherein capture compounds comprise
Z, which contains a functionality conferring luminescence,



Xaa Pro Ser Lys Asp Ala Phe Ile Ay Leu Met 1 5 10
<210> 49 <211> 4 <212> PRT <213> Hono Sapi en <400>
49 Tyr Pro Trp Phe 1 <210> 50 <211> 4 <212> PRT
<213> Hono Sapien <400> 50 Tyr Pro Phe Phe 1 <210>
51 <211> 21 <212> PRT <213-Honb Sapi en <400> 51
Cys Ser Cys Ser Ser Leu Met Asp Lys Au Cys Vval Tyr
Phe Cys Hs 15 10 15 Leu Asp lle lle Trp 20 <210>

flugrescence,.chpgnolupinescepeerocsolainatigproperipen  <220> <221>
AM DATI ON <222> 39 <400> 52



H's Ser Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys dn
Mt Qu @u 15 10 15 du Ala Val Arg Leu Phe Ile
GQu Tip Leu Lys Asn Gy Gy Pro Ser 20 25 30 Ser dy
Ala Pro Pro Pro Ser 35 w WD 2004/ 064972
PCT/ US2004/ 001037 -12- <21§m-53 <211> 17 <212> PRT
<213> Hono Sapien <400> 53 Ala Ala Asp Ser Ay Qu
@y Asp Phe Leu Ala Qu dy dy dy val 1 5 10 15
Ar g €210A mathod 2l glsin Hor elainp2, wrRTeix pid>to feranalyaisistap, the
m&thO8 furthér &?ﬁﬁar@egdl Mln¥%lag KSmobsieD ck@nﬁca@o:‘/er%}ﬁlatlc
Phe Ser Al a <210> 55 <Z11> <212>
trgsfgrento 1 3> Hom) Sapien <400> 55 du lle Leu Asp Val
Pro Ser Thr 1 5 <210> 56 <211> 4



<212> PRT <213> Hono Sapien <400> 56 Phe Met Arg Phe
1 <210> 57 <211> 30 <212> PRT <213> Honop Sapi en
<400> 57 Gy Trp Thr Leu Asn Ser Ala Gy Tyr Leu Leu
Gy Pro Hs Ala Val 15 10 15 dy Asn Hs Arg Ser
Phe Ser Asp Lys Asn Ay Leu2iBar Ser 20 25 30 <210> 58
<211> 20 <212> PAT <213> Honp Sapi en <220> WO
2004/ 064972 PCT/ US2004/ 001037 -13- <221> AM DATI ON
<2222. 20 Thesnribokse oin 4t whaein idlentifization Se Aetartionds pffaued by

magdlspb&tonidtic Bidlysid.n G n Phe 1 5 10 15 Phe Gy Leu
Met 20 <210> 59 <211> 5 <212> PRT <213> Honp Sapi en

43, The method of claim 1, wherein: '

Y is a pharmaceutical drug, drug fragment, drug intermediate, drug metabolite or
prodrug; and



<400> 59 Arg Leu Arg Phe Asp 1 5 <210> 60 <211> 17
<212> PRT <213> Hono Sapiexl <400> 60 u Gy Pro Trp
Lau Qu Gu Gu u Au Ala Tyr Gy Trp Met Asp 1 5
10 15 Phe <210> 61 <211> 27 <212> PRT <213> Honp
Sapi en <400> 61 Val Pro Lew®ro Ala Ay Ay Ay Thr
Val Leu Thr Lys Met Tyr Pro 1 5 10 15 Arg Ay Asn
Hs Trp Ala Val Ay H's Leu net 20 25 <210> 62 <211>
28 bsropiumgibienalssulesidgnidigsidety targstmndarughgn-Begetser
Phe Leu Ser Pro Au Hs dn Arg Val Gn dn Arg Lys 1
510is du Ser Lys Lys Pro Pro Ala Lys Leu dn Pro
Arg 20 25 <210> 63 <211> 42 <212> PRT <213> Hono
‘Sapi en



WD 2004/ 064972 PCT/ US2004/ 001037 -14- <400> 63 Tyr

Ala u Gy Thr Phe Ile Ser Asp Tyr Ser Ile Ala Mt

Asp Lys 1510 W 1le Hs Gn dn Asp Ph&lal Asn

Tr pwoedodugtorAl @ G n Lars Ay Lys 20 25 30 Lys @@Jﬂ,ﬂgﬁﬁwomﬂ
Trp Lys Hs Asn Ile Thr Gn 35 40 <210> 64 <211 29
<212> PRT <213> Hono Sapien <400> 64 Hs Ser An dy
Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser 1 5

10 15 Arg Arg Ala G n Asp Phe Val Asp Trp Leu Met Asn
Thr 20 25 <210> 65 <211> 20 <212> PRT <213> Hono

Sapi en <400> 65 Arg Arg Phe Ala Cys Asp Pro Asp Ay
Tyr Asp Asn Tyr Phe Hs Cys 1 5 10 15 Val Pro Ay
Gy 20 <210> 66 <211> 20 qﬁgkﬁg Eﬁ% 513> Homo Sapien
<400> 66 Thr Ay Ser Trp Cys t Hs Tyr Asp

A§{b>Aké£er£ka§géE'cys
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 <150> 60/441,398
<151> 2003-01-16

<16Q> 149
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> -39

<212 PRT

<213> Homo Sapien

<400> 1

Ser Tyr Ser Met Glu His Phe Arg Trxp Gly Lys Pro Val Gly Lys Lys
1 5 10 15

- Arg Arg Pro Val Lys Val Tyr Pro Asn Gly Ala Glu Asp @lu Ser Ala

20 - 25 30
Glu Ala Phe Pro Leu Glu Phe ‘
35
<210> 2
<211l> 52
<212> PRT
<213> Homo Sapien
<400> 2 .
Tyr Arg Gln Ser Met Asn Asn Phe Gln Gly Leu Arg Ser Fhe Gly Cys
-1 - 5 10 15
Arg Phe Gly Thr Cys Thr Val Gln Lys Leu Ala His Gln Ile Tyr Gln
20 25 30
Phe Thr Asp Lys Asp Lys Asp Asn Val Ala Pro Arg Ser Lys Ile Ser
35 40 45

Pro Gln Gly Tyr
50

<210 3

<211> 13

<212> PRT

<213> Homo Sapien



1510 15 Asn Thr Adn dy 20 <210> 67 <211> 20
<212> PRT <213> Hono Sapien <400> 67 Arg Ser Lys Trp
Cys Arg Asp Gy W Tyr Ala Asn Tyr Pro G "ilglys 1 5
10%200I}6@95&hr G n G y 20 <210> 68 <211> 20 <gé¥/ﬁ$2@(“l00]037
PRT <213> Hono Sapien w WO 2004/ 064972
PCT/ US2004/ 001037 -15- <400> 68 Arg Ser Thr Lett Cys
Trp Phe AQu Ay Tyr Asp Asn Thr Phe Pro Cys 1 5 10 15
Lys Tyr Phe Arg 20 <210> 69 <211> 20 <212> PRT <213>
Homo Sapien <400> 69 Arg Val Adn GQu Cys Lys Tyr Leu
Tyr Tyr Asp Asn Asp Tyr Leu Cys 5 10 15 Lys Asp
Asp Ay 20
<400> 3
Ala Pro Ser Gly Ala @ln Arg Leu Tyr Gly Phe Gly Len

|

X 13 10

«<210> 4

<211> 13

<212> PRT ,
. <213> Homo Sapien

<400> 4 ’
Trp Gly Lys Pro Val Ser Tyr Ser Met Glu His Phe Arg
1 5 10

<210 5

<211l> 9

<212> PRT

<213> Homo Sapien

<400> 5
2la Pro Arg Glu Arg Phe Tyr Ser Glu
1 5

<210> &
<2115 10
<212> PRT
<213> Homo Sapien

<400> &
Tyr Gly Gly Phe Leu Arg Lys Tyr Pro Lys
1 5 ' 10

<210 7

<2131 14

<212> PRT ‘
<213> Homo Sapien

<220>

<221> AMIDATION
<2225 14

<221> MOD_RES
<222> 1
<223> Xaa is pyroglutamic acid

<400> 7 :
Xaa Gly Arg Leu Gly Thr Gln Txp Ala Val Gly His Leu Met
1 5 i0

<210> 8

<211> 37

<212> PRT

<213> Homo Sapilen

<400> B
Lys Cys Asn Thr Bla Thr Cys Ala Thr Asn Arg Leu Ala Asn Phe Leu



<210> 70 <211> 20 <212> PRT <213> Hono Sapi en <400>

70 Ay Leu Arg Arg Cys Leu Tyr Ay Pro Tyr Asp Asn Al a

Trp Val Cys 10 WF Asn lle Hs Gu 20 <2W 71 <211>
ZOW(f?B},Z,g”EﬁT <213> Hono Sapien <400> 71 Lys %,5@@04/001037
Trp Cys Thr Tyr Gu Asp Tyr Ala Asn Qu Trp Pro

10 15 Pro Ay Tyr Ser 20 <210> 72 <211> 20 <212>

PRT <213> Hono Sapien <400> 72 Phe Cys Ala Val Cys

Asn Qu Qu Leu Tyr Au Asn Cys Ay @y Cs 1 5 10 15

Ser Cys Ay Lys 20 <210> 73 <211> 20 <212> PP.T

<213> Hono Sapien <400> 73 w -3-

1 5 10 is5
Val His Ser Ser Asn Asn Phe Gly Ala Ile Leu Ser Ser Thr Asn Val
. 20 25 20
Gly Ser Asn Thr Tyr
35

<210> o

. <211 10

<212> PRT
<213> Homo Sapilen

<400> 9
Asp Brg Val Tyr Ile His Pro Phe His Leu
1 5 - 10

<210> 10

<21ll> 8

<212> PRT

«213> Homo Sapien

<400> 10
Asp Arg Val Tyr Ile His Pro Phe
1 5

<210> 11

<211l> 7

<212> PRT

-<213> Homo Sapien

<£00> 11
Arg Val Tyr Ile His Pro Phe
1 5

<210> 12

<211> 13

<212> PRT

<213> Homo Sapien

<400> 12
Asn Arg Pro Arg Leu Ser His Leu Gly Pro Met Pro Phe
1 5 10

<210> 13
- <21l1>'29

<212> PRT

<213> Homo Sapien

<220

<221 MOD RES
<222> 1
<223> Xaa is D-Phe

<2Z1> MOD _RES
«2232> 10
<223> Nle



WO 2004/ 064972 PCT/ US2004/ 001037 -16- Arg Thr Ser Pro
Cys Ay Tyr Ile Ay Tyr Asp Asn Ile Phe Qu Cys 1 5 10
15 Thr. Tyr Leu @K 20 <210> 74 <211> 20 @¥12> PRT

<2 b3 20b0ERe-Sapi en  <400> 74 Thr Gy Qu Trp Oys 004001637
Gn Ser Val Tyr Ala Asn Tyr Asp Asn Cys 1 5 1013‘%@Sz 04/. !

Lys Ser Ala Trp 20 <210> 75 <211> 20 <212> PRT <213>
Hono Sapien <400> 75 Asn Val Ser Arg Cys Thr Tyr lle
H's Tyr Asp Asn Trp Ser Leu Cys 1 510 15. dy Val

G u vVal 20 <210> 76 <211> 20 <212> PRT <213> Hono
Sapien - <400> 76 Ay Val Ser Asn"Cys Val Phe Trp Ay
Tyr Ala Asn Asp Trp Leu Cys 1 5 10 15. Ser Asp Tyr

2B, 40p rES

<222> 26
<223> Hle

<400 13
faa His Leu Leu Arg Glu Val Leu Glu Xaa Ala Arg Ala Glu Gln Leu
1 5 i0 - .15
Ala Gln @lu Ala His Lys Asn Arg Leu Xaa Glu Ile Ile
20 25

<210> 14

<211> 28

«<212> PRT

<213> Homo Sapien

<400> 14 : : :
Ser Leu Arg Arg Ser Ser Cys Phe Gly Gly Arg Met Asp Arg Ile Gly
1 5 10 15
Ala Gln Ser Gly Leu Gly Cys Asn Ser Phe Arg Tyr

' 20 25

- <210> 15
<211s> 13
<212> PRT
<213> Homo Sapien ' .

<400> 15
Lys Lys Ala Leu Arg Arg Gln Glu Thr Val Asp Ala Leu
1 ' 5 10

<210> 16

<211> 12

<212> PRT

<213> Homo Sapien

<400>. 16
Tyr Gly Gly Phe Met Arg Arg Val Gly Arg Pro Glu
-1 5 ‘ 10

<210> 17
<211> 14
<212> PRT
<213> Homo Sapien

<400> 17 . .
T{r Gly Gly Phe Met Arg Arg Val Gly Arg Pro Glu Trp Trp
‘ .5 10

<210= 18

<211> 12

<212> PRT

<213> Homo Sapien

<400 1§
Tyr Gly Gly Phe Met Arg Arg Val Gly Arg Pro Glu
1 5 10



<210> 77 <211> 44 <212> PRT <213> Honp Sapi en <400>
77 Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val
Leu Ay Gn 1 5% 15 Leu Ser Ala Arg Ly§§leu Leu

G t Ser Arg Gn Gn dy 20 25 30
Asn%éiﬁ”@kﬁ-i%g Gy Ala Arg Ala Arg Leu 35 40 Gggi/ggfocwoows’/
78 <211> 15 <212> PRT <213> Honb Sapi en WD

2004/ 064972 PCT/ US2004/ 001037 -17- <400> 78 Pro Gy
Thr Cys Au.lle Cys Ala Tyr Ala Ala Cgs Thr Ay Cys 1
5 10 15 <210> 79 <211> 35 <212> PRT <213> Hono
Sapi en <220> <221> AM DATION <®22> 35 <400> 79 His
Ser Asp Ala Ile Phe Thr u GQu Tyr Ser Lys Leu Leu
Ala Lys 1 5 10 15 Leu Ala Leu @n Lys Tyr Leu Ala
Sefo.lle Leu Ay Ser Arg Thr Ser 20 25 30 Pro Pro Pro

<211= 31
<212> PRT
<213> Homo Sapien
<400> 19 -
Tyr Gly Gly Phe Met Thr Ser Glu Lys Sexr Gln Thr Pro Leu Val Thr
1 5 10 15
Leu Phe Lys Asn Ala Ile Ile Lys Asn Ala Tyr Lys Lves Gly Glu
20 25 30
<210> 20
<211> 22
 <212> PRT
<213> Homo Sapien
<400> 20
Aia Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu His Phe Arg Trp
5 10 is

Gly Ser Pro Pro Lys Asp
20

<210> 21

<211> 9

<212> PRT

<213> Homo Sapien

<400> 21
Tyr Gly Gly Phe Leu Arg Lys Tyr Pro
1 5 ’

«<210> 22

<21T> 43

<212> PRT

<213> Homo Sapien

<400> 22
Asp Rla Glu Phe Arg His Ala Ser Gly Tyr Glu Val His His Gln Lys
-1 5 x0 15
Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Leu Gly Ala Ile Ile
20 25 30
Gly Leu Met Val Gly Gly Val Val Ile Ala Thr
35 490 :

<210> 23

<21l> 5

- <212> PRT

© «213> Homo Sapien

<400= 2
Arg Leu Arg Fhe His
1 5

(73]

<210> 24
<211> 32



35 <210> 80 <211> 38 <212> PRT <213> Honp Sapi en
<400> 80 His Ser Asp Ala Thr Phe Thr Ala A u Tyr Ser
Lys Leu Leu Ala®s 1 5 10 15 Leu Ala LeMB®@& n Lys
TywolseseQRedy Ser 1le Leu Ay Ser Ser Thr Ser 20

ProArg Pro Pro Ser Ser 35 <210> 81 <211> 37 Zrgghonsoros
PRT <213> Hono Sapien <400> 81 His Ser Asp Ala Thr
The Thr Ala Qu Tyr Ser Lys Lau Leu Ala Lys 1 5 10 15
Leu Ala Leu G n Lys Tyr Leu Gu Ser Ile Leu Ay Ser
Ser Thr Ser 20 25 30 Pro Arg Pro Pro Ser 35 <210> 82
<211> 24 <212> PRT <213> Honp Sdpi en <400> 82 Asp
Ser H's Ala Lys Arg Hs Hs Ay Tyr Lys Arg Lys Phe
<bhs Gt 1 5 10 15 Lys His His Ser Hs Arg Ay Tyr w
<¥YB:-2604 664242 PCT/ US2004/ 001037

«<400> 24
Ser Pro Lys Met Val @ln Gly

(s}
i
H

c Gly Cys Phe Gly Arg Lys Met Asp

1 L=
10
Arg Ile Ser Ser Ser Ser Gly Leu Gl3 Cys Lys Val Leu Arg hrg His
20 30
<210= 25
<211»> 9
<212> PRT

<213> Homo Sapien

<400> 25
Afg Pro Pro Gly Phe Ser Pro Phe Arg
5

<210> 26

<211> 11

<212> PRT

<213> Homo Sapien

<220

<221> AMIDATION
<222» 11

<400> 26
Giy Met Asp Ser Leu Ala Phe SJer Gly Gly Leun
5 1Q

<210> 27

<211> 3

<212> PRT

<213> Homo Sapien

<220>

<221> AMIDATION
222> 3

<400> 27
Lys His Gly
1

<210> 2B

<211> 11

<212> PRT

<213> Homo Sapien

<400> 28
Ala Ser Lys Lys Pro Lys Arg Asn Ile Lys ala
5 1¢

«210> 29



-18- 20 <210> 83 <211> 4 <212> PET <213> Honp Sapi en
<220> <221> ACETYLATI ON <222> 1 <221> MOD _RES <222>
4 <223> Xaa is Afartic acid-fluroacetyl | ket one

<400> 83 Tyr Val Ala Xaa 1 <210> 84 <211> 6 <212>
PR?”Q?fﬂ“&@rm Sapi en <400> 84 Val G u Pro || eFEpHS2004/001037
Tyr 1 5 <210> 85 <211> 21 <212> PRT <213> Hono

Sapien <400> 85 @y Ile Val Qu @n Cys Cys Thr Ser

Ile Cys Ser Leu Tyr A n Leu 15 10 15 du Asn Tyr

Cys Asn 20 <210> 86 <211> 30
27-

<211> 10

" «212> PRT

<213> Home Eapien
<220>

<221> MOD_RES
<222> 4
<223> Tyrosine-SQ3H

<221> MOD_RES
<222> 1 :
<223> Xaa is pyroglutamic acid

<400> 29
Xaa Gln Asp Xaa Thr Gly Trp Met Asp Phe
1 5 10

<210> 30

<211> 28

<212> PRT

<213> Howmo Sapien

<400> 30
Ala Ile Pro Ile Thr Ser Phe Glu Glu Ala Lys Gly Leu Asp Arg Ile
1 5 10 15
Asn Glu Arg Met Pxo Pro Arg Arg Asp Ala Met Pro
20 ' 25

<210> 31

211> 32

<212> PRT

<213> Homo Sapien

<400> 31

Cys Gly Asn Leu Ser Thr Cys Met Leu Gly Thr Tyr Thr Gln Asp Phe
1 5 10 15

- Asn Lys Phe His Thr Phe Pro Gln Thr Ala Ile Gly Val Gly Ala Pro
20 25 30

<210> 32

<211ls> 27

<212> PRT

<213> Homo Sapien

<400> 32
Asp Pro Met Ser Ser Thr Tyr Ile Glu Glu Leu Gly Lys Arg Glu Val
1 : 5 10 15
Thr Ile Pro Pro Lys Tyr Arg Glu Leu Leu 2la
20 25

<210> 33

<211l> 25

<212> PFRT

<213> Homo Sapien

<400> 33



<212> PRT <213> Hono Sapien <400>_86 Phe Val Asn Gdn
Hs Leu Cys Ay Ser His Leu Val GQu Ala Leu Tyr 1 5
10 15 Leu Val @®.dy Qu Arg Ay Phe Phe@®r Thr Pro

LywoBwuwg®725 30 <210> 87 <211> 51 <212> PRT 5&22d83004/001037
Hono Sapi en WD 2004/ 064972 PCT/ US2004/ 001037 -19-

<400> 87 Gy Ile Val du dn Cys Cys Thr Ser Ile Cys
Ser Leu Tyr Gn Leu 1 5 10 15 du Asn Tyr Cys Asn
Phe Val Asn G n His Leu Cys Ay Ser Hs Leu 20 25 30
Val Qu Ala Leu Tyr Leu Val Cys Gy Gu Arg Ay Phe
Phe Tyr Thr 35 40 45 Pro Lys Tr 50 <210> 88 <211>
9 <212> PRT <213> Honp Sapien <400> 88 Ile Ala Arg

1 < > < > < >
A%ER%IH C-;Slypfxrog -!H-Yé Pl?lgeCy%egly 11;"115 Ala 2G]lg 1?18e9His2 ]A]ia 13.5::9 Pl—lzejl'2
5 10 15
Val Met Thr Ala Als Ser Cvg Phe Bsn
20 25

<210> 34

<21lls 30

<212> PRT

<213> Homo Sapien

<400> 34
Ain Pro Met Tyr Asn Ala Val Ser Asn Ala Asp Leu Met Asp Phe Lys
: 5 10 15
Asn Leu Leu Asp His Leu Glu Glu Lys Met Pro Leu CGlu Asp
20 25 30

<210> 35

<21li> 18

<Zl2> PRT

<213> Homo Sapilen

<400> 35 ‘

C{S Asn Leu Ala Val Ala Ala Ala Ser His Ile Tyr Gln Asn Gln Phe
5 10 15

Val Gln

<210> 36

«<211> 35

<2125 PRT

<213> Homo Sapien

<400> 36 .
L{s Trp Lys Val Phe Lys Lys Ile Glu Lys Met Gly Arg Asn Ile Arg
5 10 15 '
Asn Gly Ile Val Lys Ala Gly Pro Ala Ile Ala Val Leu Gly Glu Ala
20 25 . 30
Lys Ala Leu
35

<210> 37

<211> 16

<212» PRT

<213> Homo Sapien

<400> 37
Sir Gly Ser Ala Lys Val Ala Phe Ser Ala Ile Arg Ser Thr Asn His
5 10 15

<210> 38

<211l> 37

<213> PRT

<Z1l3> Homo Sapien

<400> 38
Ala Cys Asp Thr Ala Thr Cys Val Thr His Arg Leu Ala Gly Leu Leu



<213> Hono Sapien <400> 89 Tyr Ay Ay The Leu 1 5
<210> 90 <211> 9 <212> PRT <213> Honp Sapi en <220>
<221> AM DATI ON @22> 9 <221> MDRES <22f1 <223>

Xag, utam c acid <400> 90 Xaa G n Trp
G ?ﬁ‘?‘?’ﬁﬁg%t 15 <210> 91 . .<211> 14 <21€éﬁ$5§$‘1’“"°3°37
<213> Hono Sapien <400> 91 Arg Thr Lys Arg Ser Ay

Ser Val Tyr Qu Pro Leu Lys Ile 1 5 10 <210> 92 WO
2004/ 064972 PCT/ US2004/ 001037 -20- <211> 5 <212> PET

<213> Hono Sapien <400> 92 Tyr Ay dy Phe Mt
-9

i 5 10 15
Ser Arg Ser Gly Gly Val Val Lys Asn Asn Phe Val Pro Thr Asn Val
20 25 30
Gly Ser Lys Ala Phe
35

- <210> -39

<21l> 37

<212> PRT

<213> Homo Sapien

<400> 39 _ '
2la Cys Asn Thr Ala Thr Cys Val Thr His Arg Leu Ala Gly Leu Leu
i 5 10 15
Ser Arg Ser Gly Gly Met Val Lys Ser aAsn Phe Val Pro Thr Asn Val
20 25 ’ 30
Gly Ser Lys Ala TFhe
35

<210> 40

<211> 17

<212> PRT

'~ <213> Homo Sapien

<400> 40

Leu Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Glu Gly Gly
1 5 10 15

Leu

<210> 41

<2}1> 29

<212> PRT

<213> Homo Sapien

<400> 41 .
Gln Glu Gly Ala Pro Pro Gln Gln Ser Ala Axg Arg Asp Arg Met Pro
1 5 10 15
{ys Arg Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys Lys
20 25

<210> 42

<211> 2

<212> PRT

<213> Homo Sapien

<400> 42
Trp Gly
1

<210> 43

<211= 30

<212> PRT

<213> Homo Sapien

<400> 43




15 <210> 93 <211> 9 <212> PRT <213> Honpo Sapi en

<220> <221> AM DATI ON <222> 9 <400> 93 Tyr Ay Ay

dy Phe Met Arg Wy Val 1 5 <210> 94 <21WP22 <212>
PRWVo9dd3m4diono Sapi en <400> 94 Phe Val Pro ||qKﬁmﬁamum0w37
Thr Tyr Ay GQu Leu@n Arg Mt Gn GQu Lys 1 5 10

GQu Arg Asn Lys Ay A n 20 <210> 95 <211> 9 <212>

PRT <213> Hono Sapien <400> 95 Pro Met Ser Met Leu

Arg Leu Asn Hs 15 <210> 96 <211> 13 <212> PRT

<213> Hono Sapien <400> 96 IIeT%ro Lys Lys Arg Al a

Ala Arg Ala Thr Ser Asn Hi s N

Ala Cys Tyr Cys Arg Ile Pro Ala Cys Ile Ala @ly Glu Arg Arg Tyvr
1 5 10 15
Gly Thr Cys Ile Tyr @ln Gly Arg Leu Trp Rla Phe Cys Cys
20 25 0

LI

<210> 44

<Z21l> 29

<212> PRT

<213> Homo Sapien

<400> 44
Cys Tyr Cys Arg Ile Pro Ala Cys Ile Ala Gly Glu Arg Arg Tvr Gly
1 5 - 10 15
Thr Cys Ile Tyr Gln Gly Avg Leu Trp Ala Phe Cys Cys
20 25

«210> 45

<211> 33

<212> PRT

<213> Homo Sapien

<400> 45 . ‘
Ala Leu Trp Lys Thr Met Leu Lys Lys Leu Gly Thr Met Ala Leu His
10 .15
Ala Gly Lys Ala Ala Leu Gly Ala Ala Ala Asp Thr Ile Ser Gln Thr
20 25 30
Gln ‘

<210> 46

<211> 17

«212> PRT

<21l3> Homo Sapien

<400> 46
Tyr Gly Gly Phe Leu Arg Arg Ile Arg Pro Lys Leu Lys Trp Asp Asn
5 10 15

Gln

<210> 47
<211l> 13
<212> PRT
<213> Homo Sapien

<400> 47
Tyr Gly Gly Phe Leu Arg Arg Gln Phe Lys Val Val Thr
5 10

<210> 48

<211> 11

<212> PRT

<213> Homo Sapien

<220>



1510 <210> 97 <211> 6 <212> PRT <213> Honp Sapi en
WO 2004/ 064972 PCT/ US2004/ 001037 -21- <400> 97 Ay
AI a Val Ser Thr @a 1 5 <210> 98 <211> N <212> PRT

api en <220> <221> AM DATI ON <222>
g@f zoggﬁfﬁﬁ)ﬁ &9!152&041901037

S Lys Thr Asp Ser Phe Val Gy Leu Met
<210> 99 <211> 10 <212> PRT <213> Honb Sapi en
<220> <221> AM DATI ON <222> 10 <400> 99 Asp Met His
Asp Phe Phe Val Gy Leu Mt 1 5 10 <210> 100 <211>

10 <212> PRT
11-

<221> AMIDATION
<223> 11

«<221> MOD_RES
<232 1
<223> Xaa is pyroglutamic acid

<400> 48 _
Xaa Pro Ser Lys Asp Ala Phe Ile Gly Leu Met
1 5 10

«210=> 49

<211> 4

<212> FRT

<213> Homo Sapien

<400> 49
Tyr Pro Trp Phe
1

<210 50

<211> 4

<212> PRT

<213> Homo Sapien

<400> 50
Tyr Prc Phe Phe
1

«<210>» 51

<211l> 21

<312> PRT

<213> Homo Sapien

<400> 51 :
Cys Sexr Cys Ser Ser Leu Met Asp Lys Glu Cys Val Tyr Phe Cys His
5 15

Leu Asp Ile Ile Trp
. 20

<210 52

<211> 39

<212> PRT

<213> Homo Sapien

<220

<221> AMIDATION
<222> 39

<400> 52
Hls Ser Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
10 15
Clu Ala val Arg Leu Fhe Ile 3lu Trp Leu Lys Rsn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser ‘
‘35



<213> Honp Sapi en <220> <221> AM DATION <222> 10
<400> 100 Ay Asn Leu Trp Ala Thr Gy H's Phe Met 1 5
10 <210> 101 . \@11> 36 <212> PRT <213> YWD Sapi en
<23@0EAR k7 AM DATI ON  <222> 36 <400> 101 S WWRcriusaons/o01037
2004/ 064972 PCT/ US2004/ 001037 -22- Tyr Pro Ser Lys Pro
Asp Asn Pro Ay GQu Asp Ala Pro Ala Qu Asp 1 5 10 15
Met Ala Arg Tyr Tyr Ser Ala Lys Arg His Tyr Ile Asn
Leu Ile Thr 20 25 30 Arg Gn Arg Tyr 35 <210> 102
<211> 12 <212> PET <213> Honpo Sapien <220> <221>
MOD RES <222> 1 <223> Xaa is pﬂ?oglutan1c acid <400>
102

<210> 53

<211> 17

<212> PRT

<213> Homo Sapien

<2005 53

Ala Ala Asp Ser le Glu Gly Asp Phe Leu Ala Glu Gly Gly Gly Val
1 10 15.
Arg

<210> 54

<211> 15

<212> PRT

<213> Homo Sapien

<400> 54
Asx Gln Gly Val Asn Asp Asn Glu Glu Gly Phe Phe Ser Ala Arg
1 5 10 ~ 15

<210> 55

<21l> 8

<212> PRT :
<213> Homo Sapien

<400> 55
Glu Ile Leu Asp Val Pro Ser Thr
1 5 '

<210> 56

<211l> 4

<212> PRT

<213> Homo Sapilen

<400> 56
Phe Met Arg Phe
1

<210> 57

<211> 30

«212> PRT

<213> Homo Sapien

<400> 57
Gly Trp Thr Leu Asn Ser Ala Gly Tyr Leu Leu Gly Pro His Ala Val
5 10 15
Gly Asn His Axg Ser Phe Ser Asp Lys Asn Gly Leu Thr Ser
20 25 30

<210> 58

<21ls 20

<212> PRT

<213> Homo Sapien

<220>



Xaa Leu Tyr Qu Asn Lys Pro Arg Arg Pro Ile Leu 1 5
10 <210> 103 <211> 17 <212> PRT <213> Honb Sapi en

<400> 103 Phe GGy Phe Thr Gy Ala Arg @B Ser Al a

Ar Ala Asn 1 5 10 15 G n <210> 104 < >
319“‘%@5@9%% <213> Honp Sapien <400> 104 Phe ‘2&25}1&565?“1}""“‘“37
Pro Leu Pro Ser Au GQu Au Ay GQu Ser Tyr Ser Lys 1
510 15 Gu Val Pro Qu Net Qu Lys Arg Tyr Ay dy

Phe Met Arg Phe 20 25 30 <210> 105 <211> 6 <212> PRT
<213> Hono Sapien <400> 105 u Gn Lys An Leu Gn

15 <210> 106 <211> 33 <212> AART WO 2004/ 064972

PCT/ US20041001037 -23- <213> Honp Sapi en <220>

<221> BAMIDATION
<222> 20

<400> 58 .
Gly Trp Thr Leu Asn Ser Ala Gly Tyr Leu Leu Gly Fro Gla Gln Phe
1 5 10 15
Phe Gly Leu Met
20

<210> 5%

<21i> §

<212> PRT

<213> Homo Sapien

<400> 59 o
Arg Leu Arg Phe Asp
1 ) 5

<210> 60

<211l> 17

<212> PRT

<213> Homo Sapien

<400> 60
Glu Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp Met Asp
1 5 i0 i5

. Phe

<210> 61

<211> 27

<212> PRT

<213> Homo Sapien

<400> 61
Val Pro Leu Pro Ala Gly Gly Gly Thr val Leu Thr Lys Met Tyr Pro
1 5 10 15
Arg Gly Asn His Trp Ala Val Gly His Leu Met
20 25

<210> 62

<211> 28

<212> PRT

<213> Homo Sapien

<200> 62 :
Gly Ser Ser Phe Leu Ser Pro Glu His Gln Arg Val Gln Gln Arg Lys
o1 L3 10 15
Glu Ser Lys Lys Pro Pro Ala Lys Leu Gln Pro Arg
20 25

<210= 63

<211> 42

<212> PRT

<213> Homo Sapien



<221> AM DATI ON <222> 33 <221> MODRES <222> 1 <223>
Xaa is pyroglutamic acid <400> 106 Xaa Pro Leu Pro
Asp Cys Cys Arg®n Lys Thr Cys Ser Cys AA'NLeu 1 5
10whbg0.kigio7sd U Leu Leu His Ay Ala Ay Ash H s Rlgydhdioeiess
Gy Ile Leu Thr 20 25 30 Leu <210> 107 <211> 28
<212> PRT <213> Honp Sapien <220> <221> AM DATI ON
<222> 28 <400> 107 Arg Ser Ay Pro Pro Ay Leu Gn dy
Arg Leu dn Arg Leu Leu dn 15 10 15 Ala Ser Gy
Asn Hs Ala Ala Gy Ile Leu Thr IXEt 20 25 <210> 108
<211> 49 <212> PRT <213> Hono §ap| en <400> 108 Tyr
Leu Tyr G@n Trp Leu Ay Ala Pro Val Pro Tyr Pro Asp
BRrg.leu 1510 15 Gu Pro Arg Arg Gu Val Cys Gu
MyeUnAS 1 PEDr ABP KB¥STIAS PeBndp lget 20 2H 30: Ak anpSpydd S
[ e.GlglPhe GEn Qu Ala Tyr Arrg Arg Phe Tyr A@sy Pro

Ile His Gln Gln Agp FPhe Val Asn Trp Leu Leu Ala @ln Lys Gly Lys
25 30
Lys Asn Asp Trp Lys His Asn Ile Thr Glmn
35 40
<210> 64
<211> 29
«212> PRT
<213> Homo Sapien
. <400> 64
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15
Arg Arg Ala Gln Asp Phe Val Asp Trp Leu Met Asn Thr
20 25
<210> 65
<211> 20
<212> PRT
<213> Homo Sapien
<400> 65
_Arg Arg Phe Ala Cys Asp Pro Asp Gly Tyr Asp Asn Tyr Phe His Cys
1 5 10 15
Val Pro Gly Gly
20
<210> 66
<211> 20
<212 PRT ‘
<213> Homo Sapien
<400> 66
Thr Gly Ser Trp Cys Gly Leu Met His Tyx Asp Asm Ala Trp Leu Cys
1 5 : 10 15
Asn Thr Glm Gly
20
«210> 67
<211> 20
<212> PRT
<213> Homo Sapien
<400> 67
Arg Sexr Lys Trp Cys Arg Asp Gly Tyr Tyr Ala Asn Tyr Pro Gln Cys
1 10 15
Trp Thr Cln Gly
: 20
<210> 68
<211> 20
<213%> PRT

<213> Homo Sapien



35 40 45 Val <210> 109 <211> 11 <212> PRT <213>
Honmo Sapien <400> 109 Cys Tyr Ile G n Asn s Pro Leu
Ay Asn H's 1 5D WD 2004/ 064972 PCT/ US2W@#/ 001037
-2 209510 <211> 27 <212> PRT <213> Hono Sgpj ,
<4§ggﬁ%%@22&% Sex Asp Ay Ile Phe Thr Asp Ser T3€h§§¥ﬂymnu”
Arg Tyr Arg Lys Gn 1 5 10 15 Met Ala Val Lys Lys

Tyr Leu Ala Ala Val Leu 20 25 <210> 111 <211> 29

<212> PRT <213> Hono Sapien <400> 111 Asp Val Ala His

Gy lle Leu Asn Qu Ala Tyr- Arg Lys Val Leu Asp 15

10 15 Gn Leu Ser Ala Ay Lys H% Leu dn Ser Leu Va

Ala 20 25 <210> 112 <211> 38 <212> PRT <213> Hono
Sanlesy
Arg Ser Thr Lew Cvs Trp Phe Glu Gly Tyr Asp Asn Thr Phe Pro Cys

1 5 10 15
Lys Tyr Phe arg
20

<210> 69

<211 20

<212> PRT

<213> Homo Sapien

<400> 69
Aig Val Gln Glu Cys Lys Tyr Leu Tyxr Tyr Asp Asn Asp Tyr Leu Cys
5 1o : 1
Lys Asp Asp Gly °
20

<210 70

<211> 20

<212> PRT

<213> Homo Sapien

<400> 70
Giy Leu Arg Arg Cgs Leu Tyr Gly Pre Tyr Asp Asn Rla Trp Val Cys
10 15

Asn Tle His Glu

20

«210> 71

<211> 20

<212> PRT

<213> Homo Sapien

<400> 71 :

.L{S Leu Fhe Trp Cgs Thr Tyr Glu Asp Tyr Ala Asn Glu Trp Pro Cys

. _ 10

Pro Gly Tyr Ser 1o
20

<210> 72

<211 20

<212> PRT

<213> Homc Sapien

 <400> 72 ,
P?e Cys Ala Val Cys Asn Glu Glu Leu Tyr @Glu Asn Cys Gly Gly Cys
5 10

Ser Cys Gly Lyvs e
20

<210> 73

<211> 20

<212> PRT

<213> Homo Sapien

<400 73



<400> 112 Ala Pro Leu Qu Pro Val Tyr Pro Gy Asp Asn
Ala Thr Pro Au dn 15 10 15 Mt Ala dn Tyr Al a
Ala Asp Leu Arg W% Tyr Ile Asn Met Leu ThNERBO 25 30
Ar @Rt Tyr Asn His 35 <210> 113 <211> 4
PRY oo e b Sapi en <400> 113 Gy Gy Tyr Ar'ég’;"‘?@“‘}“"“"’”
<210> 114 <211> 12 <212> PRT <213> Hono Sapi en
<400> 114 Tyr Ay Ay Phe Met Arg Arg Val Ay Arg Pro
Au 15 10 <210> 115 <211> 36 WD 2004/ 064972
PCT/ US2004/ 001037 -25- <212> PRT <213> Honp Sapi en
<220> <221> AM DATION <222> 38%x400> 115 Tyr Pro Ile
Lys Pro Gu Ala. Pro Ay GQu Asp Ala Ser Pro u Qu
Alé-éilléillgio Cys Gly Tyr Ile Gly g%r Rsp Asn Ile Phe Glu Cys
1 5

Thr Tyr Leu 3ly
20

<210> 74
<21l1l> 20
<212> PRT
<213> Homo Sapien
<400 74 :
" Thr Gly Glu Txp Cys Ala Gln Ser val Tyr Ala Asn Tyr Asp ?gn Cys
1 5 10
Lys Ser Ala Trp
20
«210> 75
«211> 20
<212> PRT
<213> Homo Sapien
<400>.75 .
Asn Val Ser Arg Cys Thr Tyr Ile His Tyr Asp Asn Trp Sex igu Cys
ic :
Gly val Glu Val
20
<210> 76
o <21l> 20
<2125 PRT
<213 Homo Sapien
<400> 76 :
Gly Val Ser Asn Cys Val Phe Trp Gly Tyr Ala Aen Asp Txp ?gu Cys
1 5 10
" Ser Asp Tyr Ser
20
<210=> 77
<21ll> 44
<212> PRT
<213> Homo Sapien
<400> 77
Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu féy Gln
10
Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Met Ser Arg G%n Gln Gly
' 20 . ' 25 3
Glu Ser Asn Gln Glu Arg Gly Bla Arg Ala Arg Leu
35 40
<210> 78
«211> 15
" «212> PRT

<213> Homo Sapien



Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn
Leu Val Thr 20 25 30 Arg @n Arg Tyr 35 <210> 116
<211> 9 <212> P <213> Honp Sapien <400\ 16 Arg

Ar%VLéS a Ser Ay Pro Pro Val 15 <210> 117 <21
LIPYUHPRT <213> Hono Sapien <220> <221> AI\H‘HAW@W’"“’”

<222> 11 <221> MODRES <222> 1 <223> Xaa is
pyroglutam c acid <400> 117 Xaa Ala Asp Pro Asn Lys
Phe Tyr Ay Leu Met 1 5 10 <210> 118 <211> 11 <212>
PRT <213> Hono Sapien <220> <221> AM DATI ON <222> 11

<221> MOD_RES <222> 1 -17-

«<400> 78
Pro Gly Thr Cys Flu Ile Cys Ala Tyr Ala 2ls Cys Thr Gly Cyvs
1 10 15

<210> 79

<211> 35

<212> FRT

<213> Homo Sapien

<220>

<221> AMIDATION
<222> 35

<400> 79
His Ser Asp Ala Ile Phe Thr Glu Glu Tyr Ser Lys Leu Leu Ala Lys
1 5 10 15
Leu Ala Leu Gln Lys Tyr Leu Ala Ser Ile Leu Gly Ser Arg Thr Ser
20 25 30
Pro Pro Pro
35

<210> 80

. <211> 38

<212> PRT

<213> Fomo Sapien

<400> 80 . :
His Ser Asp Ala Thr Phe Thr Ala Glu Tyr Ser Lys Leu Leu Ala Lys
1 5 10 15
Leu Ala Leu Gln Lys Tyr Leu Glu Ser Ile Leu Gly Ser Ser Thr Ser
20 25 30
Pro Arg Pro Pro Ser Ser
35

<210> 81

«211> 37

<212> PRT

<213> Homo Sapien

<4£00> 81 ‘
His Ser Asp Ala Thr Phe Thr Ala Glu Tyr Ser Lys Leu Leu Ala Lys
5 10 15
Leu Ala Leu Gln Lys Tyr Leu Glu Ser Ile Leu Gly Ser Ser Thr Ser
20 25 30
Pro Arg Pro Pro Ser
35

<210> 82

<211l> 24

«<212> PRT

<213> Homo Sapien

<400> 82

Asp Ser His Ala Lys Arg His His Gly Tyr Lys Arg Lys Phe His Glu
1 5 10 is

Lys His His Ser His Arg Gly Tyr



<223> Xaa is pyroglutamc acid <400>.118 p WO 2 004/0
64 9 72 PCT/ US2004/ 001037 -26- Xaa Val Pro @n Trp
Ala Val dy HsWe Met 1 5 10 <210> 119 W1> 5

<2820 lddv7213> Homo Sapien  <220> <221> UNSURBC17%3603/001037
1,5 <223> Xaa is a variable <400> 119 Xaa Arg Ay Asp

Xaa 1 5 <210> 120 <211> 4 <212> PRT <213> Honp

Sapien <400> 120 Ay Gn Pro Arg 1 <210> 121 <211>

13 <212> PRT <213> Hono Sapien <400> 121 Arg Arg Leu

Ile Qu Asp Ala Qu Tyr Al a Al_qse\rg Gy 15 10 <210>
122 :

<210> 8§
<211> 4
<212> F
«<2Z13> Homo Sapien .

<220>

<221> ACETYLATION
«222> 1

<221> MOD_RES
<222> 4 .
<223> Xaa is Aspartic acid-fluroacetylmethylketone

<400> 83
Tyr Val Ala Xaa
1

<210> B84

<211> 6

<212> PRT

<213> Homo Sapien

<400> 84
Val Glu Pro Ile Pro Tyr
1 5

<210> 85

<211l> 21

<212> PRT

«213s Homo Sapien

<4Q0> 85
Gly Ile Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Leu TyT Gln Leu
1 5 ' 10 o 15
Glu Asn Tyr Cys Asn
20

<210> 86

<211> 30

<212> PRT

<213> Homo Sapien

<400>. 86 .

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr
1 ) 190 15

Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys'Tgr

' 20 25 3

<210> B7

<211> 1

<212> PRT

<213> Homo Sapien



<211> 5 <212> PRT <213> Hono Sapien <400> 122 Arg
Pro Thr Val Leu 1 5 <210> 123 <211> 27 <212> PRT
<213> Hono Sapi 4P <400> 123 His Ser Asp (P Thr Phe

Th LeuSer Arg Leu Arg Gu Gy 1 5 10 .
S;iv%%{é“q_(’é Gn Arg Leu Leu dn Gy Leu Val 20 5%9%00“001037

2004/ 064972 PCT/ US2004/ 001037 -27- <210> 124 <211> 9

<212> PRT <213> Honb Sapien <220> <221> MODRES <222>

1 <223> Xaa is pyroglutamc acid <400> 124 Xaa Al a

Lys Ser Gn Ay Ay Ser Asn 1 5 <210> 125 <211> 19

<212> PRT <213> Hono Sapien <4003 125

<400> 87
Gly Ile val Glu Gln C\s Cys Thr Ser Ile Cyvs Ser Leu Tyr Gln Leu
1 5 10 15 -
Glu Bsn Tyr Cys Asn Phe Val Asn Gln Hig Leu Cys Gly Ser His Leu
20 25 30
Val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg @ly Phe Phe Tyr Thr
35 40 45
Pro Ly¥s Thr ‘
’ 50

<210> 88

<211> S

<212> PRT

<213> Homo Sapien

<400> 88
Ile Ala Arg Aig His Pro Tyr Phe Leu
1 5

<210> 89

<21l 5

<212> PRT

<213> Homo Sapien -

<400> 89 )
Tyr Gly Gly Phe Leu
1 5

<210> 90

<211l> 9

<212> PRT

<213> Homo Sapien

«<220>

<221> AMIDATION
<222» 9

<221> MOD RES -
<222> 1
<223> Xaa is pyroglutamic acid

<400> 90
Xaa Gln Trp Ala Val Gly His Phe Met
1 5 . :

<210> 91

<211> 14

<2132> PRT

<213> Homo Sapien

<400> 91

Arg Thr Lys Arg Ser Gly Ser Val Tyr Glu Pro Leu Lys Ile
1 10

<210> 92



Pro An Cys Gy Lys Cys Arg Ile Cys Lys Asn Pro Qu
Ser Asn Tyr 1 5 .10 15 Cys Leu Lys <210> 126 <211>
19 <212> PRT <> Honp Sapien <400> 126@Po A n Oys

A wonsy6M62Arg Val Cys Lys Asn Pro A u Ser Asn . _
5 10 15 Cys Leu Lys <210> 127 <211> 19 L o aoreiisaodanonesy
<213> Hono Sapien <400> 127 Pro G n Cys Ay Lys Cys

Arg Ile Cys Lys Asn Pro Gu Ser Asn Tyr 1 5 10 15

Cys Leu Lys <210> 128 <211> 19 <212> PRT <213> Hono

Sapi en <400> 126 Pro Leu Cys Arg Lys Cys Lys Phe Cys

Leu Ser Pro Leu Thr Asn Leu 1 20t0 15 Cys Ay Lys S

WD 2004/ 064972 PCT/ US2004/ 001037 -28- <210> 129 <211>

<]2§1> <5212> PRT
«212> PRT

<213> Homo Sapien

<400> 92
Tyr Gly Gly Phe Msat
1 5

~«210= 93

<21ll> @

<212> PRT

<213> Homo Sapien

<220>

<221> AMIDATION
<222> 9

<400> 93
Tyr Gly Gly Gly Phe Met Axg Arg Val
A 5

<210> 94

<211> 22

«212> PRT

<213> Homo Sapien

<400> 94
P?e Val Pro Ile Phe Thr Tyr Gly Glu Leu Gln Arg Met Gln Glu Lys
5 10 15
Glu Arxg Asn Lys Gly Gln
20

<210> 95

<211> 9

<212> PRT

<213> Homo Sapien

<400> 95 _
Pro Met Ser Met Leu Arg Leu Asn Hig
1 5

<210> 96

<211> 13

<212> PRT

<213> Homo Sapien

<400> 96
Ile Pro Lys Lys Arg Ala Ala Arg Ala Thr Ser Asn His
1 5 10 :

<210 97

<21ll> &

<212> PRT

<213> Homo Sapien



<213> Honp Sapien <400> 129 Pro A n Gy Qu Cys. Lys
Phe Cys Leu Asn Pro Lys Thr Asn Leu Cys 1 S 10 15
A n Lys <210> 13§ <211> 11 <212> PRT <214 Hono
Sapj < > <221> AM DATI ON <222> 11 <400> 1

Pr g*"ﬁg%‘“’ﬁ%%%@ n Gn Phe Phe Ay Leu Met 1 5 10§8’g§§%g#001037
131 <211> 15 <212> PRT <213> Hono Sapien <400> 131
Pro Leu Ala Arg Thr Leu Ser Val Ala Gy Leu Pro Ay
Lys Lys 1 5 10 15 <210> 132 <211> 18 <212> PRT
<213> Honop Sapien <400> 132 Ala Val Gn Ser Lys Pro
Pro Ser Lys Arg Asp Pro Pro Lys-Met dn 1 5 10 15
Thr Asp <210> 133 <211> 36 <212> PRT <213> Hono

Sapi en

<400> 27
@ly Bla Val Ser Thr Ala

1 =

<210> 58

<211l> 10

<212> PRT

<213> Homo Sapien

<220>

<231> AMIDATION
<222> 10

<400> 98

His Lys Thr Asp Ser Phe Val Gly Leu Met
1 5 10

<210> 9%

- <21ll> 10

<212> PRT
<213> Homo Sapien

<220> -

<221> AMIDATION
222> 10 .

<400> 99
Asp Met Higs Asp Phe Phe Val Gly Leu Met
1 5 10

<210> 100

<21l 10

<212> PRT
<213> Homo Sapien

<220>

«221> AMIDATION
<222> 10

<400> 100
Gly Asn Leu Trp Ala Thr Gly His Phe Met
1 5 . i0

<210= 101

. <211l= 36

<212> PRT

<213> Homo Sapien

«220>

‘¢221> AMIDATION
<222 36

<400> 101



<400> 133 Thr Phe Ay Ser Ay Qu Ala Asp Cys G % Leu
Arg Pro Leu the u 1 5 10 15 Lys Lys Ser Leu Qu
Asp Lys Thr G uU@g G u Leu Leu A u Ser TyWO

20Q4/ R6A9TR, PCT/ US2004/ 001037 -29 20 25 30 ||
c;iWAr gﬁ"gégz <210> 134 <211> 5 <212> PRT <213> %@QO‘”’”“’O”

Sapien <400> 134 Arg Lys Asp Val Tyr 1 5 <210> 135
<211> 9 <212> PRT <213> Honb Sapien <400> 135 dn
Ala Lys Ser An dy Gy Ser Asn 1 5 <210> 136 <211>
3 <212> PRT <213> Honp ‘Sapi en <220> <221> MDD _RES
<222> 1 <223> Xaa is pyroglutanid®2-acid <400> 136 Xaa
Hs Pro

T{r Pre Ser Lys Pro Asp Asn Pro Gly @lu Asp Ala Pro Ala @lu Asp
) 10 15
Met Ala Arg Tyr Tyr Ser RAla Lvs Arg His Tyr Ile Asn Leu Ile Thy
20 25 30
Arg Glan Arg Tvr

pl
38

<210> 102

<211> 12

<212> ERT

<213> Homo Sapien

<220>

<221> MOD_RES
<222> 1
<223> Xaa is pyroglutamic acid

<400> 102
Faa Leu Tyr Glu Asn Lys Pro Arg Arg Pro Ilie Leu
1 5 10

<210> 103

<211> 17

<212> PRT

<213> Homo Sapien

<400> 103 .

Phe Gly Gly Phe Thr Gly Ala Arg Lys Ser Ala Arg Lys Leu Ala Asn
1 5 ' 10 i5

Gln

<210> 104
<211> 31
<212> PRT
<213> Homo Sapien

<400> 104 .
Phe Ala Glu Pro Leu Pro Ser Glu Glu Glu Gly Glu Ser Tyr Ser Lys
1 5 10 15
Glu Val Pro Glu Met Glu Lys Arg Tyr Gly Gly Phe Met Arg Phe
20 25 30

<210> 105

<211> 6

<212> PRT

<213> Homo Sapien

<400> 105
Glu Gln Lys @¢ln Leu Gln
1 5

<210> 106
<211> 33
<212> PRT



1 <210> 137 <211> 4 <212> PRT <213> Honp Sapi en

<400> 137 Thr Lys Pro Arg 1 <210> 138 <211> 11

<212> PRT <213> Sapi en <220> <221> AQDATI O\I

<222> 11 WD 2004/ 064972 PCT/ US2004/ 001037 -30-_ <2

MO RS 3%3> 1 <223> 7iaa is pyroglutam c aci oPCTé'ﬁ%ﬁtg“mm-’
138 Xa.a Pro Asp Pro Asn Ala Phe Tyr Ay Leu Met 1 5

10 <210> 139 <211> 5 <212> PRT <213> Hono Sapi en

<400> 139 Asp Leu Trp Gn Lys 1 5 <210> 140 <211> 40
<212> PRT

23~
<213> Homo Sapien

<221> AMIDATION
<222> 33

<221> MOD _RES
<222> 1
<2Z3> Xaa is pyroglutamic acid

<400> 106 :
Xza Pro Leu Pro Asp Cvs Cys Arg Gln Lys Thr Cys Ser Cys Arg Leu
1 ¢ 15
Tyr Glu Leu Leu HlS @Gly Ala Gly Asn His Ala Ala Gly Ile Leu Thr
20 . . 25 30
Leu

<210> 107

<211> 28

<212> PRT

213> Homo Sapien

<220

<221> AMIDATICON
<222> 28

<400> 107 '
Arg Ser Gly Pro Pro Gly Leu Gln @ly Arg Leu Gln Arg Leu Leu Gln
1 5 10 15
Ala Ser Gly Asn His Ala Ala Gly Ile Leu Thr Met
20 ' 25

<210> 108

<211> 49

<212> PRT

<213> Homo Sapien

<400> 108

Tyr Leu Tyr Gln Txp Leu Gly Ala Pro Val Pro Tyr Pro Asp Pro Leu
1 5 10 15

Glu Pro Arg Arg Glu Val Cys Glu Leu Asn Pro Asp Cys Asp Glu Leu

. 20 25 ‘30

‘Ala Asp His Ile Gly Phe Gln Glu Ala Tyr Arg Arg Phe Tyr Gly .Pro
' - 35 40 45 '
Val -

<210> 109

<211> 11

<312> PRT

<213> Homo Sapien

<400> 109
Cys Tyr Ile Gln Asn Cys Pro Leu Gly Asn His
5 10



<213> Hono Sapi en <400> 140 Asp Asn Pro Ser Leu Ser

Ile Asp Leu Thr Phe His Leu Leu Arg Thr 1 5 10 15

Leu Leu Gu Leu@a Arg Thr Gn Ser Gn AAfH u Arg

Al 20 25 30 Asn Arg Ile Ile Phe Asp I _
AN ST AT PIRE{S IR A Horros'?‘gé%@g%‘“’"””
<400> 141 Asn Asp Asp Cys GQu Leu Cys Val Asn Val Al a

Cys Thr Ay Cys Leu 1 5 10 15 <210> 142 <211> 27

<212> PRT <213> Hono Sapien <400> 142 Gy Leu Ser Lys
Gy Cys Phe Ay Leu Lys Leu Asp Arg Ille Gy Ser 15

10 15 Met Ser Ay Leu Ay Cys Amn Ser Phe Arg Tyr 20

25 <210> 143 <211> 9 <212> PRT <213> Honp Sapi en

<400> 143 WD 2004/ 064972 PCT/ US2004/001037 -31- Cys

Tyr Phe A n Asn Cys Pro Arg Ay 1 5
<210> 110 .
<211s 27

<212> PFRT

<213> Homo Sapien

<400> 110 -
His Ser Asp Glyv Ile Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Glon
1 5 10 15
Met Ala Vel Lys Lys Tyr Leu Ala Ala Val Leu
20 25
<210> 111
<211> 29
<212> PRT
<213> Homc Sapien
<400> 111
Asp Val Ala His Gly Ile Leu Asn Glu Ala Tyr Arg Lys Val Leu Asp
1 ‘ 5 10 15
Gln Leu Ser Ala Gly Lys His Leu Gln Ser Leu Val Ala
20 25
«<210> 112
<211> 38
<212> PRT
<213> Homo Sapien
<400> 112
Ala Pro Leu Glu Pro Val Tyr Pro Gly Asp aAsn Ala Thr Pro Glu Gln
1 5 10 15
Met Ala Gln Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr
20 25 30
Arg Pro Arg Tyr Asn His
35
<210> 113
<211> 4
<212> PRT

<213> Homo Sapien

<400> 113
Gly Gly Tyr Arg
1

<210> 114

<211=> 12

<2312> PRT

<213> Homo Sapien

<400> 114
Tyr Gly Gly Phe Met Arg Arg Val Gly Arg Pro Glu
-1 5 10

<210> 115
<21l> 36



<210> 144 <211> 9 <212> PRT <213> Honp Sapi en <400>
144 Cys Tyr Ile Adn Asn Cys Pro Arg Ay 1 5 <210>
145 <211> 28 <M= PRT <213> Hormo Sapi en @H00> 145
His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Ar
ArYOY O 1 5 10 15 Met Ala Val Lys Lys Ty?’ctr@ﬁm““"“’”
Asn Ser Ile Leu Asn 20 25 <210> 146 <211> 25 <212>
PRT <213> Hono Sapien <400> 146 Met Leu Thr Lys Phe
GQu Thr Lys Ser Ala Arg Val Lys Ay Leu Ser 1 5 10 15
Phe H's Pro Lys Arg Pro Trp Ile Leu 20 25 <210> 147
<211> 3 <212> PRT <213> Honp Sapi en <220> <221>
UNSURE <222> 2 <223> Xaa is a variable

<212> PRT
<213s Home Sapien

<220>

<221> AMIDATION
<222> 36

<400> 115 .
Tyr Pro Ile Lys Pro Glu Ala Pro Gly Glu Asp Rla Ser Fro Glu Elu
1 5 ‘ 10 15
Leu Asn Arg Tyr Tyr Ala Ser Leu Axg His Tyr Leu Asn Leu Val Thr
20 25 30 :
Arg Gln Arg Tyx
35

<210> 116

<211l> 9

«212> PRT

<213> Homo Sapien

<400> 116
* Arg Arg Lys Ala Ser Gly Pro Pro Val
1 5

<210> 117

<2131> 11

<212> PRT

<213> Homo Sapien

<220>

«221> AMIDATION
<222> 11

<221> MCD_RES
<222> 1
<223> ¥aa is pyroglutamic acid

<400> 117 . ’
Xaa Ala Asp Pro Asn Lys Phe Tyr Gly Leu Met
k3 5 10

«210> 118

<211> 11

<212» PRT

<213> Homo Sapien

<220>

<221> BMIDATION
<222> 11

<221> MOD_RES
<2232> 1 i

<223> ¥aa is pyroglutamic acid

<400> 118



<400> 147 Tyr Xaa Asn 1 <210> 148 <211> 9 <212> PRT

<213> Hono Sapien <400> 148 Phe G n Phe H's Phe His

Trp GIy Ser WO {@b4/ 064972 PCT/ US2004/ 001N 32 1 5
149 <211> 11 <212> PRT <213> Honp Sapi

0% e
<M930°i"ﬁ@ le Ile Ile @n Phe H's Phe His Trp 5E§/U§éﬂr“4m°w”
1510

-26-

¥aa Val Pro Gln Trp Ala Val Gly His Phe Met
1 5 10

<210> 119

<21l &

<212> PFRT

<213> Homo Sapien

<220

<221> UNSURE
«<222> 1,5
<223> Xaa ig a variable

<4Q00> 119 )
Xaa Arg Gly asp Xaa
1 5

<210> 120

<211 4

<212> PRT

<213> Homo Sapien

<400> 120
Gly Gln Pro Arg
1

<210 121

<211l> 13

<212> PRT

<213> Homo Sapien

<400> 121
Arg Arg Leu Ile Glu Asp Ala Glu Tyr Ala Ala Arg Gly

<210> 122

"«211> 5

<212> PRT

<213> Homo Sapien

- <400> 122
Arg Pro Thr Val Leu
i 5

<210> 123

<211> 27

<212> PRT

<213> Homo Sapien

<400> 123
His Ser Asp Gly Thr Phe Thr Ser Glu Leu Ser Arg Leu Arg Glu Gl
1 10
Ala Arg Leu Gln Alg Leut Leu Gln Gly Leu Val
20 25
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<210>
<211l>
<21 -

213> Home Sapien

[
Ly

o H

<220

<221> MOD_RES
<222> 1
<223> ¥aa is pyroglutamic acid

<400> 124
¥aa Ala Lys Ser Gln Gly Gly Ser Asn
1 5

<210> 125

<211l> 19

<212> PRT

<213> Homo Sapien

<400> 125

Pro Gln Cys Gly Lys Cys Arg Ile Cys Lys Asn Pro Glu Ser Asn Tyr
1 10 .15

Cys Leu Lys

<210> 126

<211> 19

<212> PBERT

<213> Homo Sapien

<400> 126
Pro Gln Cys Gly Lys Cys Arg Val Cys Lys Asn Pro Glu Ser Asn Tyr
1 15

Cys Leu Lys

<210> 127

<21l> 19

<212> PRT

<213> Homo Sapien

<400> 127

Pro Gln Cys Gly Lys Cys Arg Ile Cys Lys Asn Pro Glu Ser Asn Tyr
i 10 15

‘Cys Leu Lys

<210> 128

<211= 19

<212> PRT

<213> Homo Sapien

<400> 128

Pro Leu Cys Axg Lys Cys Lys TPhe Cys Leu Ser Pro Leu Thr Asn Leu
1 5 10 15

Cys Gly Lys



WG 2004/064972 PCT/US2004/001037
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<210> 129

«211> 18

'«212» PRT

<213> Homo Sapien

<400> 129 . ‘

Pro Gln Gly Glu Cys Lys Phe Cys Leu Asn Pro Lys Thr Asn Leu Cys
1 5 10 - 15

@ln Lys '

<210> 130

<213> 11

<212> PRT

<213> Homo Sapien

<220>

«<221> AMIDATION
<222> 11

<400> 130
Arg Pro Lys Pro Gln Gln Phe Phe Gly Leu Met
1 5 10

«210> 131

<21i> 15

«<212> PRT

<213> Homo Sapien

<400> 131 i
Pro Leu Ala Arg Thr Leu Ser Val Ala Gly Leu Pro Gly Lys Lys
1 5 10 15

<210> 132

<211> 18

<212> PRT

<213> Homc Sapien

<400> 132

Ala Val @ln Ser Lys Pro Pro Ser Lys Arg Asp Pro Pro Lys Met Gln
1 5 i 10 15

Thr Asp

<210> 133

<211> 36

<212> PRT

<213> Homo Sapien

<400> 133 :

Thr Phe Gly Ser Gly Glu Ala Asp Cys Gly Leu Arg Pro Leu Phe Glu
1 5 10 ' 15

Lys Lys Ser Leu Glu Asp Lys Thr Glu Arg Glu Leu Leu Glu Ser Tyr



WO 2004/064972

20 25
Ile Bsp Gly Arg
35

<210> 134

<21i> &

<212> BERT

<213> Homo Sapien

<400> 124
Arg Lys Asp Val Tyr
1 5

<210> 135

<211> 9

<212> PRT

<213> Homo Sapien

<400> 135 ,
Gln Ala Lys Ser Gln Gly Gly Ser Asn
1 5

<210> 136

<211> 3

<212> PRT

<213> Homo Sapien

<220>

<221> MCD_RES
<222> 1
<223> Xaa is pyroglutamic acid

<400> 136
Xaa His Pro
1

<210> 137

<211l> 4

<212> PRT

<213> Homo Sapien

<400> 137
Thr Lys Pro Arg

<210> 138
<211= 11
<212> PRT
<213> Homo Szapien

<221> AMIDATION
<232> 11

-29-
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<221> MOD RES
«222> 1
<223> Haz is pyroglutamic acid

<400> 138

Xaa Pro Asp Pro Asn Ala Phe Tyr Gly Leu Met
1 5 1¢
<210> 139

<21ll> &

<212> PRT
<213> Homo Sapien

<400> 139
Asp Leu Trp Gln Lys
1 5

«210> 140

<211l> 490

<212> PRT

<213> Homo Sapien

<400> 140
Asp Asn Pro Ser Leu Ser Ile Asp Leu Thr Phe His Leu Leu Arg Thr
1 5 10 15
Leu Leu Glu Leu Ala Arg Thr Gln Ser Gln Arg Glu Arg Ala Glu Gln
20 25 30
Asn Arg Ile Ile Phe Asp Ser Val
35 40

<210> 141

<211l> 16

<212> PRT

<213> Homc Sapien

<400> 141
Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cysz Leu
1 5 10 15

<210> 142

<211> 27

<212> PRT

«213> Homo Sapien

<400> 142 .
Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg Ile Gly Ser
1 5 10 15
Met Ser Gly Leu Gly Cys Asn Ser Phe Arg Tyr
20 25

<210> 143

<21l> 9

<212> PRT

<313> Homo Sapien

<400> 143



WO 2004/064972

Cys Tyxr Phe Gln Asn
1 s

<210> 144

<211l> @

<212> FPRT

<213> Homo Sapien

<400> 144
Cys Tyr Ile Gln Asn
1 5

<210> 145

<211> 28

<212> PRT

<213> Homo Sapien

<400> 145
His Ser Asp Ala Val
1 5
Met Ala Val Lys Lys
20

<210> 146

<21ll> 25

<212> PRT

<213> Howme Sapien

<400> 146
Met Leu Thr Lys Phe
1 5
Phe His Pro Lys Arg
' 20

L=210> 147

<211> 3

<212> PRT

<213> Homo Sapien

<220>

<221> UNSURE
<222>» 2

'S

Cys

Phe

Tyr

Glu

Pro

<223> Xaa ig a variable

<400> 147
Tyr ¥aa Asn
1

<210> 148

<211l> &

<212> PRT

<213> Homo Sapien

<400> 148
Phe Gln Phe His Phe

His

Pro Rrg Gly

Pro Arg Gly

-31-
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Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gln
5

Leuw Asn Sex Ile Leu Asn

25

Thr Lys

Ile Leu

25

Trp

Trp Gly Ser

10

10

1

Ser Ala Arg Val Lys Gly Leu Ser

15
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<210> j4a9

<211 11

<212> PRT

<213> Homo Sapien

<400> 149
Ile Ile Ile Gln Phe His Phe Hie Trp Gly Ser
1 5 10



