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fingerprinting, More recently, nmethods have been descri or e ating
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Al t hough 1. .such as .t hose.descri bed above, could
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only a s } f i r of the protein. The.20 chem cal
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and its three dinensional structure. The, shape and/ or exposure of the
active site of an enzyne can be nodul ated by any nunber of bi ol ogical
events. In many cases, the active site of an enzyne canh be masked by o
natural inhibitors. Alternatively, the shape of the active sit e
nore 25 favorable for activity by the action of allosteric. ccmwmﬂ““mmmm
many cases a |library of conpounds is screened to identify those coggends
wi th desired biological effect. Once such conpounds ("l eads") are
identified, an iterative process is undertaken to refine their chem cal and
bi ochem cal properties so that they can be used as drugs. A key step in
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2 1 1 OCT 2001 WO 011 77684 PCT/ US00/ 34187 the | ead conpound for enhanced
pot ency. Wpo‘?ﬁ%isﬁi on, it is vital to know the identity of ﬂb‘?ﬂﬁﬁ@’?ﬁw cal
target so that one can interpret studies ained at testing such conpounds
for effect in animals and in human trials. One of the inherent difficulties

W th the entir - [ d indivitRially tedctivdand whithdiahbe cohjugated
identify ?ﬁlg r%ﬁ%‘gegé%}g?g&gé%@twﬁﬁglﬁgéul e1 for Y :

ead_ conpounds. li_f))é exaerﬁ)l e,
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successful, such a screen m.ght identif n all with
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systeminc udaes met hods for identifying p,r,obe& useful for reacting with
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react i vi t ytl:%(e@ge}t}i'ﬁ@lly‘ ﬁi{)o@ﬁie igﬁﬁ?uﬁ?m mt}:ﬂ a’msnctlan_cb ioggmd%gm;% dleasa g]fgjt@qs dail {he
conj ugate o e probe and the target protein, 30 a % ‘é&n n@xﬂ%sand

i dent i fi er repostonceagyme acividas Es 3hd %M@i“ﬁté‘m AT AT referted’to as
"activity based, probes" (" . [ faifaBifi onalimédiGcdtiod) Alnportantly, the
PCT/ USO0/ 3ﬁ‘i§‘7&1?‘%é’r %i‘{%gﬁ@%gﬁﬁ%‘g?eflﬁg ?#%ﬁzﬁg Sr%ups 1hgvi n(% ,sg)eci fic

af fi ni tiesybive ftcREeqints 65lnhanmiltpontion oftbaeitingisntfaceeigbe PErieite 198 in a

roteone of biological interest related tQ the stat - 0Q1
g yst eng0 pr Qh%micﬁ]gf?ml?éé reastivey 9 ﬁ%ﬁ aﬁtﬂeﬁgﬁ Eﬁp%c’vgfnefig’&gtg{z l%ra g%@i’%%?x&g{sg%yi ng

proteor ¢ pofid 68idat (9ERHES 1O sRERACANS condosinolymdin thive dimsadicialg dat a.
' The systeris Ccan al%0°Be Used for screeni ng for bjoactivi %@%% ?ajc?l];
candi dat e gguE0ieIdEhe shapoant/omexposumof themshyersit ofan engyme jgRpuiaged by

conposition is proviged, the co ition I,.Sh0G o nggﬁq, gogal ent
product of 2ay®oHmbex o 18{0&19??%%@3%&?%cég%p%xa%k‘pg?‘g‘%%f conposi tiaon and at

| east one b Q@fﬁqqn}m,g&@ AltABR Y elyrhbstiapefof dundviive site cail bemeds mare
library co?fﬁpédlkééli%na plurality of msn‘nejrms1 of the formula R* (F - L) -X

wher ei p5 X fagorable ifopactivity dydhe agsiangf ailesters pREBFIGF- of sai d product or added
to a reactive functionality,fo provi ' ' Sah itk theéaR@dnpdvhdg t he
sanme chenical st l}lé‘i‘l}'r@s?%¥llé§gﬁo ‘fong%ugaérgr?%iée%gg@o lggllhgw.l i br.aéf/ﬁ;pal__ is a
bond or i NkidedeaRolopithletfdcs. DRee SrfRompornds(“leads Deradanifies, on itseatiye
library; F 1s an acyl group reactive_ at an aﬁjj ve site of@ggggﬁ&&te%gg)er;
and R is a proesss imumledaken tofrefine theimhamiqaband bigghisrigalprop Ohe 0
different sjize, ,conformgtion.a . di i he dentifidati dresfané bivdodieal s
of said |i ea\‘%?d@H@gmkgnﬁéﬁéiﬁ%ﬁgﬁ%éﬁs?%? For L; and :

30 target molecule that is inhibited by the lead compound. Knowing the identity of the

biological target molecule allows one to streamline the development process by devising

simplified, high-throughput assays to test additional compounds based on the structure of -
2



wherein menbers of saidlibrary have different on rates with said protein

menber. AcQ@ §4/gsd 0 anot her enbodi ment of the invention, aéleé@ég@ %,Pn S
provi ded, the conposition conprising at |east one coval ent proauc a

target enz f a co ex protein composition and at |east one activity
basgd pr ot}égfﬁ? Q‘FIPB‘FH%WP%E’EP%H%JFP@@QWON%FSaYISaltSbh}ﬂWﬁl_enéelﬁltlpbiﬂhal ity
of menber g4 - 5 . 4 ein: | s a
| i gand pr chglﬁgic gftia{)g?{ %%J{h?%@%{apouﬁk(}ﬂm%%ufhéespr og(l%i{ tc%t%og?‘sal‘é"g%P ° c%(g lct i ve

f unct i onalaffegt manpndy anidinskimad frpnd, sai d | i gand havi ng the same cheni cal

structure for ch sai d ers of.said library;, L is a baond or |inking
group, which i ??%@gg}ée{%gg%ﬁmﬁ?sw %}?eq'?ﬂé‘?ge"ﬁ OPERREPIOCRISAS (hat itis s a

| phonyl o @Ff ' ; : ! it £ ; S an
T ganT o g1 ot o D e RIS BBl Rl KA on SRENE FoP BBk
of the I|i Bmanmyighirstablislbascrech tocidemtifierdaiiat block neliriaisionf Iftsheceks bl aich shave

' .65, .\ ' . In the. ab sition, R may
ve s cct S8t SRRy 5k D CERAGHE e bl et o
aryl and sTdisdivisiohgsla BBRBRxroLRS ﬁﬂiﬂvhﬁﬁ&ﬂﬁ%bﬂ@bi%&e%ﬂ%gﬁﬁb 7 aflg ment of

the invention, a conposition is provided, the conpositi rirsing at
pgemﬂ..

| east one HuBd®ABAEPY ckhedfadhcarapaymds might dhereforaybind tofand indibip bexomw aft ei n

conmpospt i | east one activity based probe ("ABP") nenber of
conbi f\igt o(r%??as?%g%gﬂﬁs'cal library conprising a plurality of nenbers of the

formula R* (F -Theje is XowtigpRivity of deferidih@@sk thE 82 icd? tdrét thPlebfls B} on of
sai d prodﬁc'g or added to a regctive functionality to progl c]{é sald |1 gand,

sai d | i garerdrempeyndsidentifiad fomsnetascresns.ud¥ar is thee aseyrofkinosanglif mertigdes of

the. memberetspnpinh Rt iy EEGS FSARERa bbb fadhl Belerueri o of
a protei n Goastpentigke identification of the biological target molecule relies on conventional
15 fractionation and purification strategies, which are cumbersome, time consuming and
expensive. Moreover, without knowledge of the identity of the biological target molecule,
and an understanding of its precise biochemical activity, one may be unable to devise
assays to track its purification during these steps. Consequently, the identity of such
biological target molecules is often impossible to determine using current approaches.

20
SUMMARY OF THE INVENTION

Systems are provided for identifying portions of proteomes, where the proteome

activity is determined for a plurality of active proteins and the effect of agents on the

25  activity of such proteome portion. The system includes methods for identifying probes
useful for reacting with active proteins, probes for reacting with active proteins and
methods for identifying the proteins with which the probes have reacted. The probes
comprise a reactive moiety that as part of the probe is limited in its reactivity to the target
active prdteins, a ligand for sequestering the conjugate of the probe and the target protein

30  and optionally an identifier that can be released and analyzed, and will be referred to as
“activity based probes” (“ABPs”).



Ris a group of less than 1 kDal, that is different in each Léghremﬁnbers
of the library; the * intends that Ris a part of For L; an

2004 whergioworespers of said library have different on rat eECW§‘PP/§‘é§7d
protein nmenber. According to another enbodi nent of the invention,

conbi nat ori al em cal libra rovid ggaﬁ:al
library conpri igﬁéyséerﬁllﬁ?lﬁﬁﬁ‘?stlé @ﬁ@r%%@g%ayﬁg%ggﬁﬂp%{i% %Ilga%

wher ei n: - Xyfsriat dngif’dbﬂt]fy%g Rir pelipA@iein® ifla pﬁmcﬂﬂ@Gﬁhot@‘mﬂ)mexesﬂ.relasechtotfbnd or
|'i nking group, which is the sang in each of the nenbers of. the |ibrary; F

is a sul pbntatu,slofgr’omlpglcehmtme peedugingqrpbssdor bindingrto grupspftargrt BrEQICINS g R

I S an organic, rou t lpmfga&,ﬁa ofrhé he
nenbers ofSTHE Hr%tggxpg,cgﬁg&qs Oﬁgrr?gég)g)t%mf% adgsﬁ(%igfzel ntﬁ?r%n%lers of the
library haygei bie4180be Q5ed @ Screlin fardishctivity ptofderyfranditateovatipaynds.
anot her. enbodi mrent of the invention, a conbinatori aI chemcal library is

provi ded, .the conbinato | chepyc ar n rallty of
nenber s ofé‘cf?fgmfgotf’%Fﬁ"‘%@%menﬁ?mhf(lwghg?’ “)‘l’ﬁnﬁoé IQHII? B%yfdeﬁ s an al kyl ene
| i nking group conprising from1l - 3 am do groups or poI%/ox yal kyl epne; X is
bi otin; apemposidobenTaRIESIRDatHeshoRPTRIENERIO B B daEet P cinemdeneia or
heteroaryl In the above conbinatorial library, for one nenber R said

het er oar y bormplex Ipeotpiprdotiposition tahd epleast phe adttyity based probe (“ABP”’) member of

combinatorial chemical library comprising a plurality of members of the formula
R*(F-L)-X
wherein:
X is a ligand present prior to formation of éaid product or added to a reactive
functionality to provide said ligand, said ligand having the same chemical structure for
each of said members of said library;
L is a bond or linking group, which is the same in each of the members of said library;
F is an acyl group reactive at an active site of a protein member; and
R is a leaving group, of less than 1kDal, having at least one of different size,
conformation and charge distribution in different members of said library;
the * intends that R is a part of F or L; and
wherein members of said library have different on rates with said protein |
member.
According to another embodiment of the invention, a composition is provided, the
composition comprising at least one covalent product of a target énzyme of a complex
protein composition and at least one activity based probe member of combinatorial
chemical library comprising a plurality of members of the formula

R (F-L)-X



11 Oct 2004 According to another enbodi nent, a conbinatorial chem cal
library is provided, the conbinatorial chemcal |ibrary conprising a
plurality of menbers of the formula R(F - L) -X wherein: Xis a ligand for
binding to a reciprocal receptor; L is a linking group; F is a sul phonyl
group reactive at an active site of a target enzyme; and R i d hgcpramni c
group of less than I kDal, that is different in each of the nmenbers of the
library and js in the chain of L; and wherein nenbers of the library have
different oMi¥8fles with said target enzyme. According to another enbodi nent
of the invention, a nethod for screening for nolecul es having an affinity
for an actiXds pligand pregent prigzdenpdranatian of saié prsidugirastadiedstofarrgastivebi ol ogi cal
source is provided, the nmethod for screening enploying a conbinatori al
chem cal | ifanéignatignpmprevidgsaid fgandakdid Yigafd imeirpahes soafie thegnitastruttareor (F -
L) -X wherein: X is a ligand present prior to formation of said product or

added to a &,eR6TLNE@ niciivetd SM@idilfbtary0 provide said |ligand, said |igand
havi ng the same chem cal structure for each of said nmenbers of said

b L R e , _ ih
rr:an‘lr)ael: }s/ of ﬂégﬁ agb :al;b?all%}rig'r_é}ﬁy gvlg&f% Rhe WHeGh ehéh Sffe ﬁl%%efsqaf%gﬁhlb?{ e

a sul phonate ester reactive at an ac r?’i/e site

of a protein.ne r. and Ris.a group.of .Jess than 1 kDal, that is

di fferent iﬁlséagﬁpmyfﬂgu%ﬁ?ﬁwesgﬂ a,EWée ﬁl{eboiélrt?f:gg‘t%éymei Mends that Ris a
part of F or L; and 4c 11 _OCT. 2004 wherein menmbers of said |jbrary have
different o 1%%&@§3thFPu§aﬂfdeséﬂl%ﬁ“eﬁ‘P%%éﬁ difigrgng ineach o8 thegngnbas A %_ﬁe( 1)
conbining with said conplex mxture, in an active formand an inactivated
form said looatyiandtiobordedd¢dEnarglal | i brary under conditions for reaction of

wherein members of the library have different on rates with said target enzyme.
In the above composition, R may be selected from the group consisting of alkyl,
cycloalkyl, heterocycle and aryl and substituted members thereof.
According to another embodiment of the invention, a composition is provided, the
composition comprising at least one covalent product of a target protein member of a
complex protein composition and at least one activity based probe (“ABP”’) member of
combinatorial chemical library comprising a plurality of members of the formula
R*(F-L)-X
wherein:
X is a ligand present prior to formation of said product or added to a reactive
functionality to provide said ligand, said ligand having the same chemical structure for
each of said members of said library;
L is a bond or linking group, which is the same in each of the members of said library;
F is an epoxide reactive at an active site of a protein member; and
R is a group of less than 1kDal, that is different in each of the members of the library;
the * intends that R is a part of F or L; and

4a



said functional group with active proteins to forma conjugate; (2)

i solating conjugates fromsaid active and inactivated conplex m xture; and
(3) conparing conjugates forned with said active and inactivat dd T@up! 2664
m xtures; whereby conjugates in said active conplex m xture absent in said
i nactivated conplex m xture are conprised only of active proteins reactive
with nmenbers of said conmbinatorial |library. According to another

enbodi ment, nethod for screening for nolecules having an affinity for an
active protein iWhegesngneses of seid litrapthaye difrent omprates withisaidayptel source is
provi ded, the nethod for screening enploying a conbinatorial chem cal

| i brary conpembémng a plurality of nenbers of the formula R* (F - L) -X
wherein: X is a ligand present prior to formation of said product or added
to a reactiN&otdiAgtd aivdihdreyhbbdinnouf e ivahton, iag@htbinaterial chérgieradibaiing t he
sanme chem cal structure for each of said nenbers of said library;, Lis a
bond or 1inkj I ! i ! m FERBS id
library; F%gﬁgﬁ(g’etg%%%%mérﬁggglﬁl\%ﬁ%% ﬁgi%%a%({hil ve sl ?@%@ﬁ}é pr ot giérrsl%l;fnta}%%er;
and 4d 1]TOCT 2004 Ris a group of less than I kDal, that is different in
each of theoﬁg%ers of the library; the * intends that Ris a part of F or
L; and wherein ers of said library have different on rates with said
protein menbéf —19a’d met hod conprising: (1) conmbining with said conpl ex

m xture, in an active formand an inactivated form said conbinatori al
chemical |iWhe{e§: under conditions for reaction of said functional group
wth active proteins to forma conjugate; (2) isolating conjugates from
sai d acti veXandligmsicfor batlag to @anpdiprocatirgteptad; and (3) conparing conj ugates
formed with said active and inactivated conpl ex m xtures; whereby

conj ugat es [ i $Béill @inkitR GomR ehichisXlid ¥aghetih 2aet of the fimbeisfthe Norasg

F is a sulphonyl group reactive at an active site of a target enzyme; and
R is an organic group of less than 1kDal, that is different in each of the members of the
library and is bonded to F; and

wherein members of the library have different on rates with said target enzyme.
According to another embodiment of the invention, a combinatorial chemical library is
provided, the combinatorial chemical library comprising a plurality of members of the
formula
R(F-L)-X
wherein:
F is sulfonyl;
L is an alkylene linking group comprising from 1 — 3 amido groups or polyoxyalkylene;
X is biotin; and
R is bonded to F to form a sulphonate ester and is aryl or heteroaryl.
In the above combinatorial library, for one member R, said heteroaryl may be pyridyl or
thiophenyl.
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conplex m xture are conprised only of active proteins reactive with nenbers
of said conbinatorial library. BRI EF DESCRI PTION OF THE FIGURES Figure 1 is
a schematic diagramof integrated cell-based screening for bioactive
conpounds (i.e., the non-labeled or untagged library) wth thigssT 2004
identification (i.e., using the corresponding | abeled or tagged library).
Figure 2 shows a protein profile froma testis extract on a reducing

SDS- PAGE with a_pyridyl sul fonate ABP, and w t hqut heat.i n and a
met hyl sul fasfardinaspanofher gmbo 5 momlaﬁto mﬁa%?rﬂ@al lmr@tyrléplsov Wi he
results of a non-directed tagged |ibrary of sulfonates I:f) as ABPs for
t he i dent i fdooatinaserialfchemivel/ dhrapmrempsisingen plyeality qflmmﬂergeﬁme Pl 4 shows.
an illustration of a strategy for synthesis of biotinylated .sul fonate
esters fox Rige-d9-KBPs. and a~strategy fox stereocontrolled synthesis of
conformational ly well-defined spiroepoxi des of type VI (see also,

Sor nensen, Wherdin: » Angew. Chem Int. Ed., 1999. 38:971-974, herein
incorporated by reference.in its.entirety). Figure 5 shows' identification
of FP-bioti ' in. Intensity of |abeling of
FP-biotin ég Al EQ%%%%?BE%R&%%Q%&& Q%m%kﬁserlal dilution- o-f a FAAH '
sanpl e reac eﬁ:q:ltlag letion with the inhibitor. Figure 6 shows protein
profiles f (5’?! n conpared with protein profiles for FP-biotin.
Figure 7 shows parameters that affect the proteone reactivity of

pyri dyl sul fbifea silphony] group Esetviet @8 aﬁ?“’?@ﬁ’rﬁ@é@#ﬁt ¢e¥eei ¥ (5 ~M of 1, 0.5
pg/ p,L protein, 50 nM TrisHO , ~pH 8.0). B, Concentration-dependence of

1- pr ot eone R émart organic gedup qfa\m than11kDal, Shantldﬁfem toeech of thetmembers pf thewer e
reacted with the testis proteone (0.5 p.g/~L protein, 50 mM TrisHCl, pH
8.0, 30 m niikraBcdndds)n thRichdih opbnedd 5, 10, 20, and 50 uM concentrations of
1 were reacted with the testis proteone (0.5 pg/~L protein, SO nM 4f WO
01/77684 11 OCT £QO04inRkdhbRIGE ?n@ﬁ&?ar? b $d HiiferddfoS rdles wWith BAid tdrLatChiang.-

Short (upper right panel) and long (lower right panel) film exposures of

these react \oDSaidk o SR enBlifintliSr HeGRERNESn A mBfod RIQGRAANS F0 KDa

avi di n-reactrve 9] ane cont ail ni n an untreate estis

proteone. C, ndence rote acti 0.5 —-alp, L
rotern. 3omﬁl°e?dk>§ﬁwv%m oflnis 85 A A0F PSR BB it R s gt

G 0-8.0. Right panel, reactiaons conducted from pH 8. 8%10 0. D

Thi ol - dependBiodegies squres snseyided: dhecmetdad f‘tljéﬁlfe%lpg eaRiqyiRgacombisatelaliuct ed
under standard conditions. Each thiol (2 mMVI) was added to the proteone
prior to theheaddillibormy obmprisig g pluraldtyiod menfhiepvpfdhafaramaof t he preparation
of an activity-based probe using a 10 polyethylene linker. Figure 9 is an
exenpl ary syntheRrgFraut-& for the generation of biotinylated sulfonate
esters.

wherein:

X is a ligand present prior to formation of said product or added to a reactive
functionality to provide said ligand, said ligand having the same chemical structure for
each of said members of said library;

L is a bond or linking group, which is the same in each of the members of said library;
F is a sulphonate ester reactive at an active site of a protein member; and

R is a group of less than 1kDal, that is different in each of the members of the library;

the * intends that R is a part of F or L; and
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Figure 10, A, GCeneral structure of an activity-based probe (ABP),

hi ghl i ghting the probe's four nmain conponents: a binding group (BG, a
reactive group (RG, a linker (L), 15 and a tag (T). B, Structures of
menbers of an ABP library, where the BGis varied, the RG is lal 9gtfo0at e
ester, the L is an extended al kyl chain, and the T is biotin. Figure 11
shows specific and nonspecific proteone reactivities of sulfonates 1-7 (A
and 8-11 (B). For, A and B, each, syl fonate's reactivity with both a heated
and unheat ed ver%h%ﬁnﬂe%bqréf’&aéiHﬁ’@“&?ﬂ?é‘bﬁﬁge@@@ﬁﬁ%ﬂ\gﬁaﬂﬁﬁeﬂl reaction
conditions: 5 ~ Msulfonate, 0.5 20 ~,g/uL testis protein, 50 nM Tri sHO ,
pH 8.0, 100membetaCl ; 30 nmin reaction, 25C). Sul fonate-|abel ed proteins were
detected by SDS-PAGE (7.5 p.g protein/lane) and avidin blotting.

Hi ghl i ght edcsaid inbthad kombesidg: and dots are proteins that reacted with

sul fonates in a heat-sensitive manner. The proteins |abeled in the | anes

contai ni ng prehegfed RmHifRERGEH Jald ¥WhReahlixtGRNH Aedcade formnaaes fic”
sul fonate reactivities, except an 80 kDa protein 25 which represented an

endogenous .avi.din-r td. v L1 (s B ] not
treated w tlﬁﬂéﬂa c()1 nfg e’s%al(f;ceogﬁ%agﬁfgael(ckgﬁsc?l @@&e@@%ﬁ%ﬁﬁ%&%@%ﬁ%@?ms are
presented for, fthe. high (45-100 kDa, 1X ti exposure) and | ove (27-45 kDa,
4X tinme expgt%‘hé“é‘?“ P Ay © Broteias {?stjg‘ﬁaa gpjr‘ﬁg?te% he signals of |abeled
proteins to be shown prior to filmsaturation. 30 Figure 12 shows

si de- by-si de conf@ar i s\6PkELBE comgiesdrap suid pelays andiingciivalsd compley paixpge;| |

5 'and 9. A Left panel, proteone reactivities of sulfonates 1 and 5. Heat
sensitive pagtein reactivities selective for 1 and 5 are highlighted

(doubl e and single WO 01/77684 1 1 OCT 2004 PCT/ US00/ 34187 arrowheads,
respectively). Right @anglringConjugstss Soried evithtsaidedveant Ractigedd winpanpl es
treated with 1 and 5. Arrowheads hi ghlight abundant proteins correlating in
mol ecul ar nass .th proteins labeled by 5 in the preheated proteone. B,
Left panel, proteone reactivities of sulfonates 1 and 9. Heat-sensitive
protein reactivitj

Lve for 1. - i ' - and
singl e arromhead‘év!lgr?tézgéa@%z{\}%ﬁ l{/l)sgdﬁi%téﬂep&ggpnlg’f ,Hﬁ’égonaggésﬂltglb%ﬂ?%é st al %(gd
protein gel of sanples treated with 1.and 9. For A.and B different. film
exposure tifReplgx l’ﬁ%esaéﬁf’%‘ap?‘?ﬁg‘ot"?yeoﬁﬁcb‘ﬁe E’Wée-l&wa%ﬂﬁ,w‘%%ﬁ 58%ur e)
and | ow (27-45 kDa, 4X tinme exposure) nolecular mass proteins to permt the
signal s of ¢upkipagriphldyaiyns to be shown prior to filmsaturation. 10 Figure
13 shows the identification of a 55 kDa specifically-I|abeled sulfonate
target as cyjtosdingdo ehatbsr dmtmiditetntdmetied fairsorpeniag donrodleOHed having an
Avi di n-based affinity isolation of the 55 kDa 1-|abel ed protein. Shown is
an avi di n b}@hitforsaraetios pddih ah Htagplek énip@rd ofPrbiging froni b BiblSdicd Daure ot ei n
(Q Flow Through) and the affinity-isolated 55 kDa protein (Avidin Beads).

Al so shown ar : i i des f -l AT ; A tified it
e o Bigfoti thoRbina RERE| AR crbIOyAL & cfBhBloRal chemice? ibaeNt

expressi on systens, i l.es Of %@7 (left panel) and MCF-7
(right panef R réﬁ"il%aFi;ugzﬂgygcf:ﬁq%ﬁ%\?m&t%%%e CALDH-I cDNA or enpty vector

(mock) were reack%ngith and resol ved by SDS-PAGE and avidin blotting. A
strongly Label ed kBa Protein was identified only in the cALDH |
-tranfected cells. C Sulfonate 1 | abels reconbinant 20 cALDH-1 in

prokar yot i cwhRigiessi on systems. A protein sanple of E. coli BL-21 cells
transfornmed with a Hi s-tagged version of cALDH 1 was reacted with 1 and
resol ved byXSbgligatEp@aeht pribdiorfobrhaidni afgaidAreducoogidded &beteadti®0 kDa protein
was identified, corresponding to the predicted nol ecul ar nmass of cALDH |
with an appap@eendity & protie shidilhhd]ishid ligagd habnd itgeme therdRaDNGictas &% t hat
pyridyl sul fonates are time-dependent inhibitors of cALDH 1. A,

Ti me- dependgnt, draQth4abdoBr Sfid GRlRH 1 as a function of sulfonate | S
concentration. Recombinant, purified cALDH | was incubated with different

concentrat | N5a En&'gr ﬁﬂgnggroalgewfliicﬁstﬂ 'seﬂh? inséllgmf th%lrflrﬂﬂ%ﬁopgai& P@raﬁﬁacu on
were renoved and assaye rehzynme activity using pr opl onal dehyde and
0.5 nmM NAD+_as 30 substrate and cofacto respectively.. Concentrations of
15 were: soFi¥®yFRAN :actgze_a@arbgq\t,}veﬁgppé@vpm?gﬁmf&b,er d \ solid circles,
7.5 p.M hollowcircles, 10 ~.M solid squares, 1 S ~ M B,
Structure-activity relationship for sul f#hate 15-cALDH1 reacti on.

Sul fonate 15 6



1 1 OCT 2004 WD 011 77684 PCT/ US00/ 34187 effectively bl ocked the |abeling of
CALDH1 by 1 in the testis proteone. Analogs of 15 in which this

sul fonate's pyridyl and octyl groups were replaced with nethyl and et hyl
groups, respectively (16 and 17, respectively) did not bl ockitgpe jogpel i ng
of cALDH 1 by 1. Figure 15 shows that nultiplexing ABPs increases the
nunber of protein activities 5 detected in a single proteone. Shown is a
conpari son of the heat-sensitive |abeling patterns of a testis proteone
treat ed w tR ipygroayplodidst threatléDal, (tiRat$s diffexent inFgachiobtherm¢mbers bk libvarya

m xture of pyridylsulfonate 1 (2.5 W V1) and FP-biotin (4 plVn. The

m Xt ur e-t r edtednendd HANR i€XPabbf Bdr B; hrabel i ng profile simlar to that
predicted frommerging the profiles of the proteone treated with each ABP

al one. 10 Fi gur eyl fReh &-slavfgéia ﬂbhﬁ?ﬁb@e cﬁﬁ%feﬂ?orpfa@ésev?i%?&i@kﬁotélﬁt their
respective zynogens. Sanples of each protein (100 nNi) were treated with
FP- peg- bi ot i n{n&?4_pl\/9 for 1 hour (50 MM Tris, pH 7.2), quenched with 2X
SDS- PAGE | oEHd™RE > buf f er (reduci ng), and anal yzed by SDS-PAGE and bl otting
with avidin (45 ng protein/lane, bottomtwo panels). 50X protein stocks
vere al so read Bisthod comOISINGE gel and stained with Coonassie blue (2.2 15
pg/l ane, top panels). Note that the weak avidin signal seen in the

chynot r ypsi nogend)sanpbrebinpngwith sajé comples snixase, imyn pdbiedeamendm peg- bi ot i n
reactivity with trace anounts of contam nating chynotrypsin, which is
reported toinaetiRedsiEfodp, §ad e8mbihatofiel ¢hemidud fibrhrpundan zymditions fotfdactioh of
Conparing the proteone reactivities of FP-biotin and FP-peg-biotin. 20 For

all of the %&%aﬁ@ﬁ%ﬁgr@{ﬁp&ﬁﬁs&i\ierlpr&t@hﬁtai Fe@hT £conpig@tei N sanpl es represent
soluble fractions of rat testis (1 ~.g protein/w). (A) Protein sanples

were treated with4 p el Wol X - kOt ur (50
mM Tris, pH 7.2) E2<'2nd géﬁgiklyggéﬂggatggg%%?d}ﬁg(%Frgc% {ﬁ?%bﬁ\%\néatdﬁ%é{}?{d? nﬁt&% pair
of 48 kDa serjne hydrol ases that were robustly | abel ed by FP-peg-biotin,
but not FP- B‘P‘i)ti n are highlighted (arrowhead). (B-D) 25 Concentration
dependence of FP--proteone reactions. Protein sanples were treated with
0.5, 1, 2, 4, or (P pMcempaingrniyeetasifermad wifl) said a¢tivesad inachvatad compleyr 1
hour (50 mM Tris, pH 7.2) and anal yzed by SDS- PAGE and blotting with

avi di n. Themiptoess; and | ower panels represent 1 and 10 minute fil m exposures
respectively. Several serine hydrol ases appearing to show no FP-peg-biotin
concentration depgRedReenjugates DNRIdALIVe complek AMx (s atd@ntain saidiragishted

exhi bited strong probe concentration dependence in a one mnute reaction

(D arr Ov‘he@gﬁé%ex mixMi Qxycz%%edlénlw a&ﬁ@%r&gﬁé LERA{SHHB M dnhtid:REr shi

pH dependence FP-proteone reactions. Protein sanples were treated with
ei t her FP-bi ot E@ﬁ@ egfi anel) or FP-peg biotin (right panel) for 1 hour (50
mM Tri so50 ﬁﬂﬁn 5% sodiumcitrate) at pH 6.0, 7.0, 8.0, or 9.0 and
anal yzed by SDS-PAGE and blotting with avidin. Serine hydrol ases displaying
pH optima of 8 and 9 5 a i . ] (a1 =] : bl e arrowheads,
respectively. Proteins erﬁgii'a %S%&ﬁﬂ@ﬁ% \W‘ﬁ: activity at pH 9
are highlighted by single arrowheads. FI GURE 19: The serine hydrol ase
activity Profi kel 1 16 o LBk Wblardd O it dhied TeNDLEACdshiny 5 bivactife [ hat

of unsol ubilize rain nmenbranes (reactioh conditions: 1 ~"g/~L protein, 2
~, M FP- bi cbmpour® (he.ntheamntlaweicd GOuntagged librarpHvih targetiidentificabipn Kotz USIRE 0. 2%
Triton X-100). FI GURE 12 ). (A Ki ni .'&c nal ysis of FP-proteone reactions.

Tri t on- sofiffomespandingianelsd Rhagge t‘ ra@é. protein/pL) was treated with 4 p. M
of either FP-bigof] ) s @kirfict OhiadieBudiag SDS-PAGE he

i ndi cat ed reac!t}‘?%irggtzi(sgeggsa ?(%}girnpv{heii‘i%h@?ﬁgg%sggag;s wer e quen%hed with 2X
SDS- PAGE Iwithh pyridyl filéonated BRp stithexhndywigoet beatingasdn metlylisnidenate dBrser j ne
hydr ol asev%t(‘ﬁivities that reacted at a faster rate with FP-biotin or FP-peg

™

(-) and without heating,
Figure 3 shows the results of a non-directed tagged library of sulfonates (a‘ryl). as

ABPs for the identification of a novel ADH enzyme.
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biotin are highlighted (single and doubl e arrowheads, respectively). The
top and bottom panels represent 1 and 5 mnute filmexposures,
respectively. (B) Miltiplexing of biotinylated FPs enhances Oloyﬁfcig@‘)f
active serine hydrol ases in conplex proteones. Sol ubilized brai rane
proteins were treated wth the indicated concentrations of 20 biotinylated

FPs (30 min reactiop). Highlighted e .three serimne. are

col l ectively \%aig% Snaglrlbugcf%%ﬂni Q?Iai S,q:a%gygg{ %ﬁ%ghr%(ﬁr@%@%%g@é?ag%m ng
a mxtur foPuls ot | BR bodtd el syRBedis 6N sorfeRiatidrilyw t h
each pr ogeg%fé? 1;0539% %%é?k%{}? d aéﬁdgﬁgqgﬁgftéﬂgo‘g%%gfi gz%ﬁofl rren%r ane- assoc}:’;,\/I at ed
seri ne hywglbtefiesdapiioepoxidss eippe Ve éeteiatsopSpaeasenott aladngess Ghem. IntoEdin
sanples (1 ~, L) were treated with FP-biot.in 25.(4 ~M for 1 hour (50 niM
Tris, pH®%: gé)'.g’él’/ﬁ i BRI INCRIB Nefsrensg BHEBIEY )} oadi ng buffer, and
anal yzed by S%gﬁ%@é@éﬂrﬂd@n@ﬁ&h’bhwﬁ?fbi_@ﬁﬁ hatite pRYIAS €bin RABRIS)  of 8%
(right panels) polyacrylamde gel. Hi ghlighted are brain-enriched (single -
ar r owheadsjepsitpaf labelmg ofiERbiatouds ABRrwasweswared with thas of perialsilvbina@iet ripl e

arr owhead) ; i ne _hydrolase activities, 30.FlQJRE 22. Eval uating the target

sel ecti v?%%-igs R%Bﬁ??&&ﬂataﬁf’“@ qqoﬁewﬁg}cdglggg%nhi bitor in compl ex

pr ot eomes. Con?%h}éseﬂo %ﬁgﬁ%ﬂi}&fﬂ@éMW-FBGY&iBﬁn@&ﬁﬁﬂl&ﬂwﬁtﬂpﬂMeiﬁfpr@ﬂihmyl
y

trifluoronmeth ket one and biotinylated FPs 1dentifies several
brain  \VfoDFPMiFHB84 11 OCT 2004 PCT/|1JS00/ 34187 nenbrane serine hydrol ases

d by OTEMK. Th whead hi ghll he brain. : i
e et N R e e
Lvo addl t § oo BRReHE N BRRSEAS ARCHMEDARE!, TEnghAil erotain GIFMKL FI GURE

23. Affinity 1solation and ecul ar characterization of FP-|abel ed serine
hydr ol aseTasHGE pHR:0). B)Cohventiationsdeopesdenbe afli-papteewe toaatipnp L efépanaelaiur ed,
but not native FP-]abeled proteitns. A s I f FP-hiolin-]| d~pr ot ei ns
(Pre- Avi d?l%’a@gz;dél}f GRRSCREr S\ﬁ? ;l V&Y Fiﬁcﬁﬁg‘ﬁﬁ? géeete%%ﬁg{eﬁﬁ%ﬁﬁhgﬁlﬁout a

pr edenat upakdie I, B! $defiod)) RichBhdmel 310120008 50 pMoom
t enper at u?%%@ﬁ%%%‘?‘?%ﬁ%?’???éégﬁfnat an?s 1‘gy %@S— Ié,%\GEi ag,’i din bPILot ting
( Post - Beadsjcentiatinrisfofeldwereweacied withithe testiy protenmne (4% peilapraseiny>A Mound
the avidin beads in the SDS-treated sanple (+SDS) and were strongly
enriched in the corresponding elution fraction (Elution) relative to a
control sanple (-SDS). Note that the left panel represents a 3 mn.
exposure, while the right panel represents a 1 sec. exposure. The different
exposure times reflect the high degree of concentration of FP

bi oti n-1abel ed proteins achieved by this nmethod. (B) Mol ecul ar
identification FP-biotin 15 | abeled proteins. Ei ght of the avidin-enriched
FP-1 abel ed proteins were excised froman SDS-PAGE gel, digested with
trypsin, and the resulting peptides anal yzed by MALDI and/or el ectrospray
mass spectronetry. Mass information identified all of these proteins as
serine hydrol ases {see text for GenBank accession nunbers). 20 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON I n accordance with the subject invention
systens are provided for assaying proteones as to a specific protein or
group of related proteins and to deternmine the effects of agents on such
proteins in a proteone. The systens include nethods for identifying 25
probes for use in the assay, the probes, the nethods of reacting the probes
with the proteomic m xture, and nmethods for analyzing the data fromthe
assay for at |least sem quantitatively determ ning the target nenbers of
the proteone and the effect of the agents on the activity of a portion of
the proteone. Kits are al so provided of conbi natori al
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libraries for screening proteones to identify menbers havi ng1sp%%irf2'0&
affinitieswgpgl/ 7644 30 screening proteones, where the Kits cpEpPikeizeisy
different probes for different proteins or related groups of proteins.
* part of the systemfor discovering probes for any related group of

pr ot ei ns, EmrémmféﬁiOaBolmimrmies)é ert Guppeokight pmlhgldalong%hmr righttive
WO 01/77684 1 l]}_BOCT 2004 PCT/ US00/ 34187 ﬁunctﬁotrégi&it as p?rt oﬁi a ou
functi onalp‘ﬁzreQ R ORI PY §rese TeRHons 258 REP- P4 ??%S?Wgo AR EPFHYEP Sgroup
to a |igangh kDs avilirtitadsivesoRinin the 1aa¥ abhtaidif A ureahdtbgialprotesRadt, pie-
functionality reacting with a reciprocal functionality for adding a_ligand.
The resul t depgndance af harptgemp reaciontd wMeofrle fSatFHLpretaing A0 min aedctien Laf eone

compar 80 1Ak EfagHOR EFullhied AL bifc s B R EP R JraceBhl Blndte it o B

group, parg.0qf0.0. D)R@iolcdeppidenc®bf 1-pfotédnicichetivy. Cndtorén@omsowereicefdidial

vari abl e conponent. The system uses probes specific for a specific or group
of relate b tandad spaditieem | Frsh ﬂ@ﬁb&dﬁl\@“@ﬁﬁflﬁ?"etodhe prosessac pdjendks ng on
the specif}] .iﬁéﬁ&fl the probes and the 10 variety in the group or groups of
related proteins to be assayed. The reaction m xture provides conditions
under whi ch t heFigum® a few diapudis bitheipadpayation@f an activiat-basediptdbearsingve
target,  proteins. By "active" is intended that the proteinis in its native
conf ortrat i Y%tﬁﬂeﬁl%h%lfﬁfe to interact with an entity that it normally

cor St ; . ap i th
Tone, ore | PR EAED UL AP PM B et o

by means osulfdnetelesgesnd and different protocols may be enployed to determne
the amount of the tayget proteins present (n the di u .gr.oyp. or
i ndi vi dual | y. £ﬂ% 1Y Gager éﬁ%@pﬁéaaﬁ}va%l?%%ege%{be?@i’&f@g@#@i@gmd to

identify t REGII i LG Mt 0@1%%1;?1%‘%}‘3 i rial
aspect of hte)éggg%reﬁln%n%rr?v E%ll&g?] a\j‘au‘[@h%gr Ogg?ggpbed firs .u%ﬁgree’%g%egg{‘)?
provi ded gamh:j mgt(TB{;i RB) Striatutes a\f/\ﬁeinlbmrdf @s Adilhﬁ‘?iarbi, wdheee thie B G lis \f)ayied;‘ the
activity- ed prabe ABPS) , ere the, i.ndi vi dua er.s maybe
correspondﬁﬁg‘ﬁ?s?ngﬁgﬁ?r’ . }S@G.?XW.B% } ub]anq %r?m%‘?'on enpl oy
ABP- cont ai ni g FighteAl 1 SifowsYpebitie Bhd Bbﬂsﬁ&iﬁ? 9ﬁﬁédxﬂ@rcﬁ@ﬁ'ﬂﬁbﬁ"'_@1fsllﬂggat%m-7

i dentifyi n&target proteins“in a mxture of proteins. It w
appr eci at edA\xdrdi8-1 héB)ABps Acindtheachnsndfonatels reactivity asith bethedieated and gnbeatédsi t y

based. 25 Therefore, .the present inventio |l ows for,.rapi r get

Caent 11 ool TSR ok AT b erRESER ke iYL bR Bl b ER § 40 58 nars, 0.5,
April 20, 20 tadid phbiedl 30 9dM Tris-HC1,PHNE02000 RIONaCH BN redidtioth 2&CS.

i ncorporated by reference in their enti reté herei n). The conbi natori al

cheni cal | Peifenateslabeled preteins seendeteieddit SBR-TAGE (.81 prateinlangridryidisol s
fox di i : . t ' 30
0 the 11 ool ARhLORE Y Al g RO e BB P eBhech Mo C OB

di scovery ohefigbmyitives@ahidt] Dhé proteipdhbiedédia (A€ lapes comtdininggsclidactd @bebegs

enzynmes, where the enzynmes share a conmon functionality at_the active site,
al lelic prdevss allsopsidagd ‘gonspeeificT sultpnatergachiyiiescgxeeptian 80 kign proteinggs 11
OCT 2 P Vo T i 10 . - I

i scovery, Tricl T PeCH sl e iS oot Rl Bl e, B O Lot
screeni ng tétdrdatedreitly sulfiatest see Rigure @8B). dDifferait ddimoxiposwe tjates areaprdsaitad as

Fam 11 esoforiin Sieb i SEAThaabx brisesmiprmdovad71Sutls TP ol ng
With a prohRAmRIaPhRA gfoténé:mttth@ﬂ 4§ oﬂﬁ%l@&?ﬁ&én@?&ﬂ@ﬁﬁwﬁeﬂﬁlﬁ&é fith the

library and target proteins. "Such conpositions are useful for producing
ant i bodi essdtanmatigequestering the target proteins fromthe proteom c m xture,

di gestjpon and identification.of t target pratein usin S.spectronetric
ana ys1€ and. dat o L REowS B0y stk suBpHE o oA LRI oSO 251

conj ugat e flfdHatesi1N5Ciduey. A2Nahk %éyfe? pibiebmb RéacEdRs of siflfdnafk aNindlF. d&s- and
the like. 10 The inventive nmeéthods ‘enpl oy affinity-|abeled or target

protei n di pessitve ppoteinaieactivitigstseleetivesfpgdand 5 apighlighted &dquble nsksingle
sel ective detection and subsequent isol atj on of active proteins from
conpl ex m xtures. The isolated proteins are characteristic of the




presence of a protein function, e.g., an enzymatic ac_tivityT 1p ql |
conpl ex f‘p{)g%i,&p, protein-nucleic acid interactions, et e.PC-f/{p;%dygjgg,

m xtures. [solated proteins are optionally 15 characterized by mass
spectronetric (M5) techniques. In particular, the sequence of . isolated
pr ot ei nsamewhdads,despectively)l Rightppnes Cihomasse bis-stainedpnoteim gel, of sariplsy

PSR L L B T el S S S
provi de ks Qitﬁ{p%t@i’ﬁ% 18Heldd®Y intHe pohBated ggﬁtaﬁh& B! L&% piniet, frbtebingr ent

atom c wei ght efenments), of "the isolated proteins, which facilitates
quant i t atdav@vities of wulfoaaics h abg Indlsset-sqnsiivepreeinreadtivities selective s 1awd ot s of

active proteins,i i fferent. s | es. " comi ory. | i "olS, a

col | esgt i 8@%@%@%@6iaﬁdﬁﬂ?%%qy}eg%%@%% ﬁp’%’?igiprqﬁgé‘ ﬁ"ygx%g%ﬁ?eect i on
ar e CONPRRRGtaded3iibiel] géTRf SarhyleSFreMbd Sith Litid $ Fof Aeald B diffgrent film have at
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25 Figure 14 demonstrates that pyridylsulfonates are time-dependent inhibitors of
cALDH-1. A, Time-dependent inactivation of cALDH-I as a function of sulfonate 15
concentration. Recombinant, purified cALDH-I was incubated with different
concentrations of 15 and at the time points shown, aliquots of the reaction were removed
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30 substrate and cofactor, respectively. Concentrations of 15 were: solid diamonds, 2 .5 pM;
hollow diamonds, 5 pM; solid circleé, 7.5 uM; hollow circles, 10 pM; solid squares, 15

pM. B, Structure-activity relationship for sulfonate 15-cALDH-I reaction. Sulfonate 15
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20 DETAILED DESCRIPTION OF THE INVENTION

In accordance with the subject invention systems are provided for assaying
proteomes as to a speciﬁc protein or group of related proteins and to determine the effects
of agents on such proteins in a proteome. The systems include methods for identifying

25  probes for use in the assay, the probes, the methods of reacting the probes with the
proteomic mixture, and methods for analyzing the data from the assay for at least semi-
quantitatively determining the target members of the proteome and the effect of the agents
on the activity of a portion of the proteome. Kits are also provided of combinatorial
libraries for screening proteomes to identify members having specific affinities and for

30  screening proteomes, where the kits comprise different probes for different proteins or
related groups of proteins. As part of the system for discovering probes for any related

group of proteins, combinatorial libraries are employed having a common reactive

9
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a cofactor-binding site, binding site of a receptor for its ligand, and
t he bi ndi reppeictatedftbat the dBRsrofdberiniventéen art glessseleqsive and activifibdsedt ances, one

is interested in know ng, the lLev of . avail abi | i .of ch 1Sit rgets
of i n? r est 'ijPTc’ g’@pﬁgﬁﬁgf TP A ﬁﬁ?pl%%; léﬁgﬁg?tﬁoé alnrc\lc]%od % g%gpt ors,
transcri pty8NStad Ninsber§ 60/ 95 950 file@ Aril 16, 2000@nd 602128911 Sfiled Fiaé 2OVR0802
useful for, anmong other things, devel opi ng new drugs and iIdentifying new

drug t ar géiath of whishenbingorperatedby referenceindbeir entiretythestin).s especial |y usef ul
The combinatorial chemical libraries of the present invention are useful as

screening tools for discovering new lead structures through evaluation of the compounds
30  in the library across an array of biological assays, including the discovery of selective
inhibition patterns across isozymes and related enzymes, where the enzymes share a

common functionality at the active site, allelic proteins, binding to a family of ligands, etc.
10



for rapidly generating and devel opi ng | arge nunbers of drug ca
nol ecul es. whhe/47gg4ention is useful for systematically synt hpé-r/%g g@ ar ge

nunber of ol ecules that may 10 vary greatly in their chenical -structure or
conposition, or_that may vary in mnor aspects of their chem cal structure
or conposi t3s, th‘rﬁbfanhlﬁéﬁﬁﬂéﬁs p tpod fayelreg diseavenp i-e5 Hrigla mepngytondipeavienpovel

show t he. nactd Geniol P SEEte fory Bt 8NP S BRIDAERTR BN WBhEF ol 01
i nventi on mat;aohﬂos mehbvdopmemtﬁif stroctuch-agivitg relatbdrskipy efagde RTIHELOTISlatddy

di agnost i cal ; ﬁa 5 meant. that the conpound can be used to indicate
t he presencﬁ? ndsyhe poppinatogiaklibrades aftes reaghRg Wb agmpieame prodde

conmbi nakor i

phar macol ogdlacgIo 1962%?fc§gﬂ1 Sﬁgﬁﬁ‘;cf% B |ncqeg§c§|(?ﬂrﬁt%é gﬁrgrﬁé%?ﬁﬁ?%ﬁﬁ@ﬁgo%‘g%unds
that can afdoerpbsities dve abefgl foalpraineingantibodiediioo bapestadingthe ttanget proteitd fyora

cellular system The hiological 20 systemw || _ depend on the use of a
bi ol ogi cal ﬁ%etoyemtlﬁatlqu, %lﬁeﬁ%q”h‘ﬁ’éi @@pqtgz]ag%p%tge tqrgtteegtems»}smg mass _
phar macol oghedldnfetC hatyid M@Mtﬁg% Fac AP %{heea‘fﬁoﬁlt'gf LRGN
of a protei e. g, an enzyne, including p yS|o oglca rocess suc

si gnal trarfsdmﬁmmﬂldnyndyulmmmesameepdrﬁferempr(ﬂaeatandmhe Mlessation or

nodul at.i.on of an.i nun 0 at i f. heart functi.on, ervous
syst emPuncti on; b&m%’?i ppp@lgo%%,cwﬁ?yﬁﬁ ia%eﬁf;?&ff &ABCL QT 1T), Bt cal |y
active COMpeAide FYerts SOBBS IHIVAI® fthd Méc'ﬁ'vé déte@ucﬁacatddvgut;ye bn@sOaGoPSS .
virus, fungus, or ot her infectious agent. A pharnacol ogi cally active

conmpound rmaytlmmtmsémm comiplexonixtwres. aTlt iselaed ,prdpthm‘s areschp:aemmttc of thtecr ease
the severity of or.cure.a.di sease such as can

at her oscl ePS&Pace ofia profin fpelion £, a0 engympticac "tg fo’geé%g‘ﬁnﬁlﬁﬁ fymationyi sease

states. Screemindshciéd adid AitBREA6RILE AN ABh fﬁtmegratsomembte%%é oBtomly-
assays as would be known in the art, depending on the function or act|V|ty

to be d9seshamctenesdinumess spaptcometsio M seehniquon Inpaniujrrthescaieogs ofl | y

ot hods knaiaeh e P o4 R BEca il S B DY) FRBh . B0 b300”
PCT/ US00/ S4ppilcatienf seenécthribisé harduiteduiq@s e phiteih fomirictial | member s

of conbinatorial |ibraries may be enco ng nol ecul es" ("tags" or
"| abel s") . segiencedpeplide ppEmated can bpedeeﬁﬁedﬂﬁw @lgszfﬂswwvmoedﬂ&xemb
R A T TG e A s o

mol ecul20s arsteins, \bhlulilﬁlcﬁlﬁxa&s hﬂﬁdltatiVEdieWrdM&ltlobbﬁdﬁasﬁB}&G&bﬁfﬁt@d}f&lﬁb fedltivase
their library menmber process whi ch_does not di spl ace. the tag, and
f ol | owi ng @etéﬁtlrsmfeaw OE?FnStlﬁl CERBIRESas an "active" in a biol ogical

screen, the tag ;?a&ﬁnﬁlﬁét‘éﬁﬁﬂg:lsx@dtsa{'%ﬂ&ﬁgn t,f)%r o s W"j"ﬁf@.c gtpa{edthe

hit". To allow fox maxi nmum sity I1n a It 1s cr t the
chem stry wsmpnsmgltluﬁ calltutien aﬂee:otr@gsed of dneloe rrmtretypbg/oﬁsubt-tdﬁtsr Theg bty will

functional it Ther |ntrodc of . 10 _t he taggi ng, nol.ecul e dqes not
lead to un&é‘g? Al aséﬁé%%?‘?ﬁ?ﬁﬁrc tgaqx P‘B‘?"élsﬁng?‘?%gq'\ﬁ}l%ly Pleagt 'f‘lé(?‘ﬁgﬁl vely,
pl ace 125N tSerkgs) ﬁéasezﬁnﬁmlpﬁé\»e a%@tobd RemBES bf Hivke, uBfally BHAF ihan%baixtl oo/
if the tag is r enoved prior to the Iibrary menber, the conditions for

renmoval of mmbqragn@getsuaikytfemsthaoyb@rt 508 amsmbiers. S'HmaSUbﬂ.mtsnnw behseddnted

the.pr esenc<i et oRSuPEbehuBie b ARRhER by B PRt E o Rt T por

beads or rgghihstic dRSENIS MMurallf oédut@iElesnpRint @ dﬁmtte%ias nB6leb8dss, di sks,
fibers, gels, or_particles such as cellul ose bea orecgl ass beads,
silica gel $ugys) lipds pechearhelyiisatenand symthsticanelogs thqszdwm rareltearlﬂw benzene

Functr Aol et RrhSrallib ot ALERT cBimbiash T AbARRS b ey | o
co-poly beadmbiebial fibtary difftin baessmotealays with REFES to th Mahiheh,aedet Bt de

beads optlonally cross-l1nked with N, N -bis-acry] oyl ethylene di am ne,

gl ass part PSS OsMOLHIGHHIORS Made DAMSIOT a1qTe Of the SUb-IAHS comprisipg thecqgmpounds.
material having a rigid or sem-rigid surjffjace; and sol ubl e supports such as
| ow nol ecul ar wei ght non-cross-1inked pol ystyrene. By "biol ogical status”
is intended to include nRNA profile, protein profile, total 25 andl or
active, spatial distribution profile of the proteins and nmRNA, maturity of
cells, population of surface nmenbrane proteins, anmount and spati al

di stribution of conplexes, anmount of |igands present, bound and unbound,

| i pid popul ation, processing of proteins, such as glycosyl ation,

met hyl ati on, acyl ati on, phosphoryl ati on, ubi quination, farnesylation, etc.,
those dlfferences that dlstanU|sh ceIIuIar populatlons 30 Sone of the

o . o o o o o o e o . o o



WO 01/77684 1 1 OCT 2004 PCT/US00/ 34187 am no acids.” The pr equ'rtod-rnmptl on .
is meant (fg.ipekyde all such possible diastereoners, as wepbrg 00,54 :
racem c and optically pure forms. Optically active (R)- and (S)-, or ( D) -
and (L)- isoners may be prepared using chiral synthons or chj raI reagents,
or resol vAdiemstive]ychermbinpiorial libraphnpYirder towroHeetm Qo wprURascWatcr i bed
herein cont

and unl es§* E‘% %%cﬁ% e,fvgﬂgg Hg?ﬁva% St%%e c[%n?&ﬂ'"a'ﬁg ﬁ,ﬁsﬁiegir@hc‘ﬁ%r ﬁ%@%ﬁ%@r?@%@ﬁ% Pude

both E anthe4reraeesf dther iaoieiésor diffs@ntesdn tied Way thstcopeinolechiar oBganizatieh $0
intended to be included. Activity-based probes (ABPs) are provided for
speci fic Peeasizeédrlhg qobleetion efqompoundy is gSFGrBWé mp Sﬁ%‘?‘@a‘ﬂ%?"ﬁe‘étm& gethadof

wher e & he &%

parti C§u| ar#@é@%cgﬁ%%&ﬁ#%@@e%@ﬁgﬁﬁ b‘%’el presernce an %&glr?{?!?%ﬁ%rn of one
or nore amdwefrmiEWSetfahba%slammbmmmmaeyectrophr | e whose

envi ronnent is chan(geég in each of the AB grow e adifferent

reactivity wi t Foryadesytanding of heterpsdped Hétie e apBlcatipny 2 BEmMARTAiHEe int o
four gener pecifically and
coval entl @%erfc glln%g t1 e%%etal%%mga&@j@gcog&ﬁ &l‘gﬁltﬂe%%ui | abel or |igand
(hereinafter 1% &mbhmwylsmaonmtassrndﬂagdofm@ms and orgasieqhesiieal i ng and

L betbeosrameen %%%E@‘){ot lgﬁwﬁ%’ ofoh ooy ot ot ' Chat
may be a%@ﬁf@‘%&ag urm&rn 1%@&3%@%&& R85 BRnaNhE! tHhdBhdrURgs] onal
group (R er Is em cal group used to 1ink one nmoiety to
anot her, sminej c;gma,sm&ro;jcarbcb)fynketbraIdghydoy\rltmf@mbmmammthl@soié group bet ween
two other 20 c Bi,n or.affinjty. noiet rs to a
cheni cal gr ouph%(ichsw Odnglf’ﬂ%gfg’r@flﬁ?”yﬁaﬂg#epg BT 3’?02’88{0 t he
reactive ﬁ.%}:%&oxﬁkng&% g c&ﬁﬁaﬁh@ﬂﬁﬁew&f *Itbv{'é}%l_li)‘l""hﬁﬁns ﬁlkypgr%hﬁé?oic hai n

or in the and provi des enhancéd |nd|n8 ffinity~ for
prot eilf t drogel o 8 Aarbog atwoing. Efxemples of owarlacyl igeoups mclmnbény sthyltpopi ect

bound. st r GTEFGPYbetvlcs-a0g cEHR PRty o o g e TR B TR BaBhF | e

reaction gfethbh& dfunctional group with the target active prot ein. The ABP
may include a chemcally reactive functionality, not found in proteins,
that will G20aebelow, padicubelydroerdicldwincti onal ity, e.g. vic:-diols with

b d k
may be used 1 o BYRINT ARRgSrhREE upShivel aiBa T RH 1% § ARRRARN, |0 |
some QObodMﬁi@Ie% o@lmérldgeﬁ,an@r gioips ifefudeBRhroBY), b%uﬁ@ ¢- Femznbefboaﬁbd | ack the

l'i gand, but w | have a functional group L and an R
group (bi Hacakig, ranriéhey ke,raa@mwhelaélahﬁwa;b'émtq&i Q&P@Sﬂﬁrateée 1 1 OCT 20A1
WD 01/ 7768 PCT/. 4. ve site,
which may be s.pse@? ;Lfy?' gerld%?é%rAﬁgc Aéé”%?;ﬁ?\‘}g& %?Jtoéh g?“‘@%&%@?@@&%r ed by a
plurality mﬁﬁmmmdxmmnmmmm Ekamplgs nﬁgdkema)d lgrmuﬁsnncrudmmyh ntlyl, onal
group, the linker, or the bindj ng nDi eLé or c ;1%) 0£ t her eof . For drug
di scover y ISOPHPERY ps%tenﬂt bfr?@gy d-nrapeiyh 2-hyteny A-%PWsP t arget, . whil e
5 for,pro will usually be interested in blndlngtoa

pl ura |Bt ytZg :ftlran%l Y 11:Stlte(?lgtl:rge rel ated. Exenplary Fs as used in an ABP of

the invention rmkme” achales CRI-Q&hygIcmgﬂmbs ofig {ibedrion praghed corfeguoatinn and

al dehyde, sul phonate or a phosphor atl n ent . Exanples partic Iar Fs
i ncl ude, sQMbiatioRythergofcouaining 3l %@Bﬁb on F‘Tﬂg!"%‘ﬁ%ﬁf}fﬂﬂlﬁﬁ tu
fluorosulf %klﬁfn r . - acet al s,
respecti vei 9 lyagﬂhgé‘%cftﬂiacy sgnﬁ%Pﬁl 2{81%9 f onat :()’ajéﬁbglll lyilﬁggt?hgrs)?% t hiol s,

i odoacet y|dmetyl-tbutyme amdltes hkeles, sul f onyl haI i des and esters,

i socygpates, i i ogyapantes, ‘tet phen este .

N hyedBysuect nAIRe arbcErous e i JbE VAPt SRR SR Fieght BrROShthar oo
car bonyl s, cyelikydiigurdhon AU ERIbERtiof %%o?aﬂm@l@yhbm%%m}eéthoﬁ?l ridines,

epoxi des, Or arsenates 15 and their oxides. Sulf ﬁ/ groups may i ncl ude

sul f onat esp,rolmzdyf mbpoposy dyclvatay]oxs tydohexgloxyand the like.ef f ect, any reactive
functionality having a sulfur group bondgd to two oxygen atoms Epoxi des
may i nclude aliphatic, arallcyl, cycloaliphatic and spiro epoxides, the
latter exenplified by fumagillin, which is specif c for netall oproteases.

()




The ABPs of the subject invention may be illustrated by the fof 'Tng”
formul a: 2QoRuhEl) - X where the synbols are as defined pre%&,f) boaqsd the
asterisk intends that R may be included in F or L and X i s bonde ¥ L,
“nmore specifically: 25 wherein: X is a ligand present prior to formation of
sai d product ofAgpleating orefers toeasylaming grosps ofifibint iytotSegrbaw atdmsfindtrhighgnd,

said |liga i chem cal structure far_each of said nenbers of
said |i grg’rgafllpﬁ{ @g:y%ﬂgg?i%ﬂﬁyat’qwﬁﬁam%}%ﬁ&xs fbﬁf“’é’ E)ganmq%s @Qﬁa"i n each of
t he menbemngetplantiny, GutyrPbaming, cPélofexytandylatiifd, 200 e BLOUP reactive at an

active site of a protein menber, which functional group conprises the sanme
reactive functi Byaracespylamisecrefess ta amoiasyrbensisting of alydrogei and garbemblokled - W O

01177684 1.1 1 S0 187, R | | t h kDal , that
s di 11 er ntieDren SRESr ST bR 8 Ehgh dxf® PR poeor @B Expbaiers ot R
is a part upto &, wnally 3,amwmﬁigmm.®ﬁrﬁy@$cas%ds {ntdHdRA ¥nP Meteclld §i&dopit ON

rates with id protein nenber. For exanple, en Xis biotin or any

sa

ligand, L Oofamplseuls spmmposed selalyiafdydwepnand ¢ashomnd 5 | ength, F is a

sul fonat e and R#af% gn’p%rciu%i%ggémﬁﬁ?’anﬁldi stinct protein profile is observed
t

as conpared wt e sane er'etn'the R group is nmethyl (Figure 2).

Thus by varyi ngHRophetylDoraerphenybsubstititedyitld I-SHalogéh fat@ne Fxabldiifdude
profih s will bhe optained, so that one can | ook for specificity, which may

| ead destashiorgphenyt. Rentfiuerppbenyl pad s ariridlesophensl.or | ook for binding to
rel ated target «prat el ns ) anat ysi i f..th

nmet hod is the uggﬁogh (g trléégjg?l%e ? ﬁir;[%'ts i g‘ﬁéaﬁ%@ © ez]idsffr#éllagé%’%gg\é/t?r\régrog?%’&d%}gr]at

i s vari ed conaiping\0-8 deteheatamsrbéleatdfroml O) N jured;  Hioyclic9e ot 1 6 ienghered heni cal
conmpound whi ch, affects the activity of a protein. The nethod includes

cont act i n§rOAHGPEPRIGTBremPLCHRHFYSIm Fonpinmg OB heterpatoras splected fremn@y N, ofnher e
the libra i N ur al $.feni ! |

oacti ve o P TRYLREEs ol fdhhblrkd Blorfiile' S beRRHAGHS A2y R WBRalindd. o,
can hi¥e Rbstereatymgsadeqicd fromhOaN, al;exth ofwhieh oimge is aptionslthsubstitsd with, -

Soiri af nedBWet ot suBRERELp Ry, BUFLiRFa ekl G e e g ayphory, O
ol i gonucl eRbi@OCH(CROPD) LMY, ENFZ) dBylamitd, ?g&g@}ﬂe{ﬂ%%?g?éﬂo go%e Cgféy,

bi ol ogical activity in a biological sanple tio
prol i f er abetenoast, orheiasparylonypéach of said phenyd chaneyl phenoycheraplokypjdetenoayBP

the speci FIEHe@RaRORER kalonalf spheiedely S ts Rp et Fard dbrpt |
Fi gur20 3, alheeylcaikyiyd dealégen] Hﬁhxﬁk}q %ﬁi&x&ﬁ@aﬁ_@ﬂfﬁeﬁﬁ, 8ehAyl,¥Bn3ylokPrary of

sul fonates and identify through NA mappi gga a target _e_nzyng’, as shown in
t he Exper FarReramidediaterasryl, detesonyiloxnelyQrargaNad éwhapi Z isindammdentk Hag X,

or a |abe Mol Y [ td i to . confirmthe.inhibition of ADH
activity L";}‘(eg?g%gp J?%t&%lt Fluk B‘Ze"ﬁ’?‘?efﬁ%eéf gt b i i bV Eogen e
bond between t ke swonfavicd-¢o AMBrheanttibréd @uibddyiclic hgeneliaee.g9BenzeAs | ncl ude
nodi fyi ng a%%?ahs in . an assay for _detection of inhibition of ADH activity.
For exanpP@hthglene; ydpne, fetralingang fporgne apdhe Pt 1 Gmembseed 3pwrtc i ncl udi ng
gl ut agdi o : l; id hi j 10k 3:0 DE : I
(e o Loy eaingd ithag, S IWERODR, pRiGRE Fole ichnBR SORRSHATHE,

i nf or mat i tazale, furap,enzinidamde, neinctiee, isdyminkiiRe aqdnoeling, pytinidide, poraiie)

Q her proﬁgj n eff&ctor , thiols, nmetals, chelators (e.qg., EDTA), ATP,

cal ci um aFFefHE NI RE2AlE. ne added to reactions between an ABP and protein
target to provi ’ i } 01/ 2004
T 00! Sa1ay oAt 3%”%?? a nF%ié%%raF ?hégéfﬁ?é*@@%hégécﬁoiﬁkj %S';?tjbéa & e

t ar get prDhﬁ’@'ﬁtthmﬂthhgﬂqgr obe. The ligand may be displaced fromthe capture
reage by addilon of i spl acin i gand, i be free ligand or a
derivative of t 8te{qa6%}-ﬁ%,y JPQW aBﬁ‘ﬁWﬁ; F%b‘{]"f@lﬁ\ég}f‘g%g%ﬁm%[ Wéglté’%“ﬂigesor pH)
or tenper gickide, &%Dﬁ}fﬁdliﬁ?ﬁn&ﬁyltﬁb&irhidiﬂﬁ&éth?%dhﬁe fikgaved chemcally, S
enzymatically, thermally or phot ochemi cally to rel ease the isol ated
materials (see discussion of the |inker noiety, below). Exanples of |igands
(including | abels), X, include, but are;pot limted to, biotin,

dei m nobiotin, dethiobiotin, vicinal diols, such as 1, 2-di hydroxyet hane,

1, 2-. di hydroxycycl ohexane, etc., digoxigenin, maltose, oligohistidine,
glutat hione, 2,4 10 di ntrobenzene, phenyl arsenate, ssDNA, dsDNA, a peptide
of pol ypeptide, a netal chelate, a saccharide, rhodam ne or fluorescein, or
any hapten to which an anti body can be generated. Exanples of |igands and
their capture reagents include but are not limted to: dethiobiotin or
structurally nodified biotin-based reagents, including dei m nobiotin, which
bind to proteins of the avidin/streptavidin famly, which may, for exanple,

- c o, N N . N




chel ated transition nmetal, such as nitrilotriacetic acid=chelja} %T'\%M ] or.
i m nodi ac&biogn%gdchel ated Ni(11); glutathione which bi ndspéPusgo34187 .
gl ut at hi one-S-transferase. In general, any affinity | abel -capture reagent
commonly used for affinity 30 enrichnent which neets the suitability
criteria di sciiatoajpbatkyiamelns aisydbalky] twierdretdodwofof tiremethytnt (CH.) Bi otin -

and biotin-based affinity tags are particular I1lustrate erejn, O
_par ti cul &oyRiderepiaced by aﬁ\éﬁ%@@é}%%@dﬁﬁi z‘aﬁ%ﬁlat lﬁkf orsallsﬂ),gsor the like;

dei m nobig (o) oTa) ¥ : ;

ner! oo, 3 s Bioviss Hafblcdb fr FS%@S%‘%’%@?@@%%?%’%F%Q ?’é?’ FISEPS i di n)
col ums wepdrated biyiableast anederboaatore.Exaoyiel dfi hetrsocysigadityl btcdudd t h ESI - MS

anal ygis, syc s di]ute .acids, conﬁai |,ng..1020% organic solvent. It is
X Suh i

i
expect ed 'FHRY Ho BIRSTHHRC s will elute in solvents bel ow

about pH 4. 5 <Hpyikhmk 1”%&149»08@%’?“%}&1@1@”%blléy}?an be a bond, is
preferred to be other thhan a bond.” The Iinker can be a cl eavabl e |i nker

that is cleavdé@nbstintedX alkyl, alkebyl, atsnylatycledikyli erdicterocyshorllodmeans alkyl,

T
st 1 at gy ardrendrdiflS O p ol RiBARIIGRA irdy, R akeuploaftions! deaiday, on the

product upon release fromthe 10 support. . usual |y be diffrcult, but
f easilBl e cartwxmidoy eyanep ditbgnyleNE:,0elNEZ; alkyldrioguifasidepsuliohe creylangnbead. | n

desi gni . het, i f i | i
et ai ned SFHOPRCRRh peb T AL i Bt et PR e of PR oup.
Al t er nat iphehyl, b nhgﬁ-gd;g};,]t gﬁledaxy,tmzﬂakw&h@{er(;;ﬁbﬂoﬁy_oduct , one could use a

cl eavage or detachment net ﬁod. which renmoves the |1 nking functionality,
e.g., an aryl t'fiabaepresensy arsamipp agid, natyrallyroseurtmgiey ayntheticc endts igtendgditoe i n

STeR 1 or e s P HRSRs foot Giissthers effedto s MO S APk BEADS] g
t he It5 nkiinglude, @D methy @R ie) HyAeEdthyl (Fering} gﬁl@@'lﬁﬁﬂiyﬂa @RenyiRakaid)f f er ent
u

functionalities at the site of linking the pro

| ] > ct to the support, which
may necedbiomethyl (eystrine); earboraethyhghatemia aqid) ricnBrimag and m@@&mmo
accomod i ch t r.di rent 2 nt
et hods. asRrs idd T BRI SRR Hilnglie, NP el ity Bl By ORTE®
i rradi at iagpartic héidibegdit-batytienas shginiae, N ySitsarghtife, chsteine, Sfrityl-okeeine,as Wt h
t he choice of _.an R qroup, has been shown tegélter_ the specificity of an
ABP. For E%ami aid,glptapmeacid-ganppa. o iyl estegeditaming Nty haluming  d¥cifer ei n
(seesgl sq; ki S ARTET:Tele ¥ i-{)ﬂ&{-o i Si we: di St
spec??i cichtlﬁie%qu pr l\a}p (la(ﬁlé%’sl | ncc%rfebgégtag?’nﬁgpgﬁi@f %é@}ysglélg’ @%%@{em%). Thus,
one of 2phshylklanine, piodinerseringrO-¢-bliyt-setitee threokse, tryptdphem MNf-Botrypipham,
order to proyvide. additional }gecifi jty_of the ABP for. a artjcgl ar protein
or pr ot eitHroBings ALNe,geRSIIEnt ARG CHIOBELr#Haning I-FhingisohiyFiCtidde t he

1-(2-nitrgﬁ.h§q%- ; bRk j ' S il a
doubl e- st(r anded dg 1?%%?%(?5”@33% I?:?gjmg?l\%\ﬂod%dgﬁngﬁé%gm’ g!r{)j( Z?%ﬁgﬁ%&gﬁ& eic
aci d, a sicidaf¥)-0f)-ZzaminoisebutysiciadidDr-leugine, drtdueinenDanoyvalines Lirmmvhlio, b-2-

t | ei id, or,t | t t] i ¢.acid st.rand
! cRvi 1 SSaedtar it Telihs: Lor Uaatn, S-heRishts: apsdemimdmttofose
that haveycgl, $HhdrictRire Dgi&z-a@xlﬁhngcta?fylmﬁi, | A, Leariie) WDE.- 3 - il oBbiyRi@ acid, 4-

di aryl met hyl or tri rr_ef hyl aryl me )él groups, 24 WO 0l /77684 PCT~~0~~~18
~04 si | ylanginplytyric aeid idmebylamingloutysicacid; Araniseeieric adid,onaminogaproiend

al pha-fluorjnated am des an sters, z tjcally cl eavabl.e . nkers can
contai n i dReEoRuiRe 854, Fabagergf 4P | FRninhd R BRI RIE J2k S T ve "
bet a- | actaminodrieeftsoidield] dambddymeiltadyladite, THGESRS O-EbBoyMNeEl. WonWsMeng i dase
cleavable. 5 Linker groups include anong others, ethers, polyethers,

di anPhes, Deallngreaniaer ndiothisonipedaregnian Trdhooning, dbi-4-pBiined des,

otV ai gn oo edrtiid BT SalonBbnglite. (S uRF b Safo, SR BFL IFsipe.
di aryl t or1-aming-1-aydlbp@paserarbobiit ecia or-amindy1-2ytiopersmicdarbanglioadigopept i des
are no
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carbon at og® g1t96ds- € 9! ycine and al anine. Aryl groups in |

contain one or nore heteroatons (e.g., N, Oor S atons). Linkages also
*include substituted benzyl ethers, esters, acetals or ketals, diols, and
the |ike (as@mlwsslolxeammrbmyhcsacm@ m0fb3-cmclbh@qad®he-ds@frbnxyhc acid, 2-

Theo | nier G A EeRBRER Y€ rER (T e ORe RETRB G st e SiaiTE
usually 1 p:en&@ ceswﬁydromﬁmhhe t&h@-ﬂBhYd@@)lyJﬂ%réluﬁ 8.4-ddhy&ro-B,L-BroleC - .

particularly N and O and wil general ly have ftom about 1'to 12 car bon
at ons and Mdﬁhﬂbmlt-pmlm@, B-pipesolinic ycid, Loigecnliniersis oipscotithasidtisamipespic
excl u5|ve ri%g‘{ua ninreferring to the nunber of atons in a group,

unl ess |nda at erwi se. The |inker and/or the |ligand may be

i sot opi cal 2,3-dish@bsbpicnis acﬁdga]ﬁm%-ﬂmnﬁhbﬁityﬁﬂﬁdl@f(Sﬂ+P&Qn@ﬁobﬁWrﬁ: QT i N
the linker with a stabl e isotope. For exa H can 20 be substituted with

2H or ~~C ¥aKbie, %ﬁ%ﬁh@%@éﬂewlpﬁmh@e N- {GBNP&E -mgthy-Lolysingal-welgt-Pr ut e one
at om for a&ﬁ&l@ﬁ acid> BCIL‘ Zaxﬁet'ﬁ'ymﬂtt%}nﬁ achE D S AL @(&Pf&rhcﬁc? ]j)h%\{lluggatﬁ%@ {:fder ent
er knoWwn’ neans I'I"gands “or

mass, or ot

di fferent L-@admipbadipicsicid, (}Ht}&mdadlpxddiwd mucpstsms Dfpehicllﬁmmw antion they
wll be consldered to be of the sane chenical conposition, where the atomc
nunberd of ParkAlaMBEs and t heir organi zation in 25 the Ii gands or linking

oroups | o DIy TS 0151 148, ASRA gk 5 BB, Pl fubryent on
quantitati aaebcmyaieﬁwl&—bystesim;:{S)s(ﬂQcﬁt—priyomé (Rpé)2rphenyelpdingMNot ei ns in
AT R T AT N
non-radi oi e 1€§Eid}’alrﬁélﬁ§rlqu- 4 laY!nEx{'é &-Ifzé %{lhBH,hP énylditnif@aspect, 30

t he | abel produces an el ectronagne i c signal. ss and conpositions
descrilded hqmommalhaﬂﬁ Lthomdphmylaimne,flb £.ad- ﬂyorophm}f}glyaMepDﬁyz-r ef erence

gg_eiznijra be us)e, th%«iﬁ {)}Slﬁ%ty vent ngénill lrj)al?‘ﬁ {47_7684 11

substanti aém&oRtamzﬁahha/ 11-4RRtokSNenAAAn Hef J%E&%JD?IU ehyialag ;HeC@Jld)db -babel ed

probe, where the cCon jugates or fragnents t her eof are identified by nass
spect r onet phenylataainea8 365 dtiiaded -thytonina {t)- BQQﬁdpleOﬂu-dbaenlﬁe,rDebw‘nnmb, Ihe

Pt 1 eotnsortt DR rARs R o S h L PR P Ee o e Rer Sty L
dependiong tosides B fldord L), myrosmecal-wab gabéiué anﬁ&smwdsﬁalyahhua@neoxy

groups, where alkylene is of from2 - carbon atons, nethylene and

pol ynet hy| @rsinep DL -sapaid.-dons, 9dsx kihydeoryphenyl-D, kdlanipre Seamingilyfsaogine, 4-
ronm: | TheldiodSREERAnE, ol ohed Taling PRmMERRt iohenylhige  FpRETL-

usually 1 pt&nﬂlatmnm;réxm@o-iﬁ))LIp&enﬂhiemmmmltro&ntytrssmmD bealpha.no aci ds,
both natural |y occurrj n and synthetic, oli gonucl eoti des, bot h nat uraI I y

occurnng ané hé’lm‘i"ﬁ@?a}c fyir%nﬁ'p&) A-fthydrasyphenyi)-24n
conbi naf i 0515:1159?:'5 £%hreofd- bﬁ%@ﬁéeﬁﬂe | Pk Aembrd oy ] 10?19){3&1%% ?2115 ?993{'4:[ 0

alter the specificity of ABPfor a target p e|n or c ot ei ns
(e:g., enzipmisimethylpBzoicacid)B,lcSrdminabutyiiahcidy 3}annocgnlohéxqm|e @bﬂmxyhc

t d dt d b fic f t t d/ b t hat
bt ovi de. | iR 7 BB by COReRaRE ErPEiy e R BRI DS R &. pr obes i | |
usual 'y becHIBdpbhéibafrRacidBaslords I 3 alifo h@hﬂ Io SR 8ciBalfn@3-

4-
cl eavabl e site befvieen the target protein an st a portion of (the
probe, vxhecrtéortonbenydi)@mpltﬁmabtlé 3mnmoy3162-mtr®hpn:dhmommcthd @hé dsainbrdhit he

targetsoor J?.‘fuorobu cacth probe

An “alkylaryl group” refers to an alkyl (as described above), covalently joined to

preferred, when used they will normally enploy am no.acids o%l‘frgo{négq; 3
/5

an aryl group (as described above).
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20 has been identified, for exanple, by nmass spectronetry, fl up:ﬁogetry, _
el ectroc ] , etc., or conbination thereof, the singl ) (ﬁ then -
be used vh\fltﬂh ?l#gxsane. proteome. mxture. At this stage, t g f;%frgo ?’el n

targets) can then be determ ned by conventional ways, using imunoassays,

i f avail abl e; ‘“Carbesyclingryl pesps’ precgroupserhereiartbe tihg atonkscon fhearadticrring/

| abel will then_ proyi deﬁ?ba%gs for the gesig,n %f.a rug specific for the
target 2535AGCETYM a{ghs, tFe 2L CRE PRI TP er ei n, screeni ng
assays such as“ﬁéig%cga{é dg??%;‘r%ﬁ?s”cﬁé broup¥RaAfS &% 1 BRY hBRrdsdGfs as

ligarid, X is detached o evaluation, "its relationship to its solid
support catmén theimematiedng endjthe romainderxifitbering atons arh eapon dtapis. Suatdedar d

96- wel J t hy .| ocat i f_activit ] f cells, ther the 30
compothaahdiBainetludt BB A HR And i Saeionrt e et iemluppor t s ¢he
tags att aﬁﬁﬁ@l,b%&l?ﬁ, NBowét aﬂ%ﬂ@?ﬁglcfg‘ﬁ?ﬁﬁi@ﬂﬁ%’rwﬁﬂ RhidasdlyViddtnéRle, tallen be

decoded to réveal e structura r synthétic history of the active
conpound ¢ptinmaflysubstitinpd.e, Onl neyer et al., Proc. Natl. 26 11 OC T 200

WO 011 77684 PCT/ US004 34187 Acad. [ SA. . 90,,.10922- 26, ,1993) ., The

usef ul ness of cA™f eollﬁfeirse@’ ags"'g@é' 'ﬁ’gW}B%SI,Zslsie%%fe S?qyﬁtagay 13ur baum
et al., {HKyd6genNatl. Acad. Sci. USA, 92, 6027-6031, 1995), who describe the
assayi ng of encoded conbinatorial libraries for, e.g., carbonic anhydrase

i nhi bi% i on. EvAn thinamidedmefersito K SroHodnsdherans és gither plkiyl.anylaglkbprdios f ound
to 5 be a&&vg for a given screen, such lack of activity often, however,
provi des ™ structure-activi ty information. Tn one enbodi nent, the

i nvention enpl Ays‘e{te®’ @frf RrANLCEPIBE| WwheRZ ik bithertalldBeryhod alkiyangat ed
ABPs |acking the |igand. See Figure |. |In npst cases, the conbination twll
enpl oy conbi naf\®r peing ifsfeéf’r‘ioés"%%t)zar, wheeg AgartfeeHandensndentbgiteri ty. 10

For nost Nt al ol i L k| bff] QR%H%I n entry

into an i%@g&ééﬁﬁ a@@i %ﬁd@g@g,rﬂgg@rﬁgtﬁhg%? %12(} %ea ljlﬁﬁllldﬁ%%%gge S, or the
li ke Mi || changa “ether’Siefidrs o BIO-Zhevher Z isasithet allyl] atyl] ardlieylery t h t he assay.
To use convenient |ligands, such as biotin, one prepares two_ libraries,

intact ABPs and ‘thigetder defernmios’Sadsvhege L eitheyalkeyl, anyh or AkY1aTH: r oduces t he
truncat ed ABPsu i ob : ABPS r the
el 1 wi thout 18" Spoys FRREk" SErkihiAkEitie & i BREbRh R molly GRER 1
phenot ypeformy akimgdThe Fing hexy, contaimtinee stpmp oo ricte. Theaholeeulamaycontimngee i n
surface nbrane protejns, i naPi | i t,%’}?t o~ respond to Igljrcgands for cellular

r ecept or sthaBege cyqlicppeietyh thefyciin moy é_f’Webeit © &t0e At EH0L. t he cel I's may
then e | ysed Andinkdimb Keake abésaibh Eohibin'd b ridiiraCoRBYS, tndlddlii i, - one
woul d use an inactivated |ysate, to conpare and select only those profeins
t hat wer ebestrgighjar boariched.ne 20 active |ysate and not conjugated in the

i nactivated | ysate. .The prateins. to,whi t he. ABPs are conjugated can then
be. char acter | Y08 “BHIYRIRG AL 2 BFUEBIEIT toine HECLATEY P e SRRAL § B
Experimeng gl age mofich R dFahiHEd MemBifie Feetpht! BYhich a bMtHhs ieleufedb.g.
transport of the ABP into the cell wthout nodifying the-cell to change its
response @bstateos ecoiprooptigand. is boendiandaesylisdniagbangeninithe igandapgr substrate ABPs

wil | ent r ai with ang [ C und_ 2 at vi. de er il Lty. In
thi s 2oy SheRHIER siirkloR M BE RER RGN B et orRbn B DR R s o

I'i brari escodfermgationenf\Beiange,|the prdt€ih nidycbesoine %uydeFﬁmutto phosphesgatfonldre change
in the character of the cell. These approaches allow for the_determ nation
of ABPs t fAiephospherylation orether precessings Fon thermosipartgthegetive sitpswilbbe thesitels) ¢

bi ndi ; . & g™ '
on"t hepharF B R RGE e Bndibr Bt B8E ol FRBTHE el cdfucfiy o
course, depdRgs »gamalyticheacfiohwera Bwto prot€in® forthe coplek @ g Othie dite hi whiehw,G one

or nore libraries may be used. 27 i . ] .
30 protein binds to a surface membrane receptor, two kringle structures bind, sites at which

transcription factors bind to other proteins, sites at which proteins bind to specific nucleic
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WD 01/776S4 1 1 OCT 200. PCT/ US00/ 34187 The above descri bed metthp gy eeggpial so
find appligpidiPhegyn determ ning whether the cellular envi ropﬁtr?ﬂ ﬁ?ﬁ cts
the reaction of the ABP with a protein. One can use a radioac |%/(Q 421 el
*with the truncated ABP to identify whether the protein that reacted in the
| ysat e al s@cidegquenges, ata,.hbn thelchse oflatreembrtane edoppton itee awtivesite pall be thenoc| onal

ti bodi t t . t ei n; ABP i bt ai di th t d
Them to 11 s SRl A Rembine. Bris S HiEma TRhLAE Sehsts teapsdulon SeAnedlas oo
with the truncatm@ ABR-tyByased prbes séH ‘Q’QBP’*@?)E‘ thdiavédtioRGRL SbriBH A kg t he

same protein as the analogous” ABP, one woul d establish that the specific
af finity ofare pelyfmptignadwiodesyles fer mumepomprtitive of sulistantialdy irvévessitde bialinigrioay as

observed in .the |ysate,.. . Finall 0 of skill .in.the t n identjf
Phe’bi 0P ooi R s FRRtR intibising e pshior B lasgil rotelne M b fmenk bace
or Vst ern JBsp4 reabee/SinstiorSityPdéhd 4 litsidraatiihve SX afkte fol MRe1ted ovh BY

protocol can be used to identify biological targets in a sanple.” After

i ncubat i on PEPteIEOVkrebYsthept P pill Bind to ti: target protein and substpngially wactivaitideABPs,
t he sanpl e éétf%l’ Lﬁﬁﬁl‘g h:ggn@glgF gé_r%{ifgé[%cleus%%d}%gg%g%%t e buffer and passed over

a PD-10 si excl usieon EImove ex tnreacted ABP. The
protein is coll aﬁtr@ténﬁrfgqmatﬂnﬁtycm A BMtod target pkeilWneqs corldefirl & thithe BnSDS
(final concentration_of 0.5%, and heated for 10 min at 80 C. The sanple is

t hen dilPut sttt ARB witicthp fareet prptein, sipee there ismonfi-tite vehsae e BRads

(Sigma) for,. 1~ T . S 1 ral
vol unes of cgﬁ?lé%tr 51'% P Z&n’{)ﬂ\i}g%{ﬁ%@ ) pérag? gﬁg%%%aﬁ%%%ﬁﬁa%%g%%?@%s
are 20 el utbychawingtless@Band stofchntstdend oSS PiIarded pebteis abubhpire®yo theastang at
90C for 5 mnutes, The el u{&% proteins are run on an SDS-PAGE gel and

ABP- | abel ed 1t o sluradidn et APBS apy thep messwripmihe relative AmpwntHPbihe Corjusaisti sed
fromthe gei, ea%h%?ﬁiee&BFé.t this She AHSbtAEa hAME b?ﬂze%ﬂ[ibggeﬁ?i%towégch
characterized by MALDI and/or el éctrospray nass spectronetry. e’ mass
spect r dfret rof ¢thd ABBs toertard thei targesptdim whithaforske peposehef thip invdrtidn gy B& t he

ABP- | abel ed pr.ot ei . ce. , t i.sh , . b nmbi nat ori al
et he SRS e I o REE 1A B g et o 5 BB s VBV oot cone 1 o
active protein( saxemﬁmyr;s@aﬁrtg?&s%s&m%ew&n friefud@ ef O#s?in%iﬁe&'itpﬂﬂr mor e

usually a related group of p elns. By related grou protelns Is
i nt ended premoupsoxidoneductases; bydrolases, Higases,dsdmenases, trasfavades, @ddyases anchat 30

bel ong to t.h ame, group and catal yze the sa reaction,.e drol ysis,
phos pﬁor yl é’?"ﬁ P SY Q%B@FFWI eBEyme S A% YA yﬂﬁg?sﬁﬁy Iﬁﬁ@ll%qufﬁ%e%f %/he
fol | ow0g wRBy@E6E&Iab&! bgSalcéi? afi@BRch éh%@kgiaﬁaée@fgp& gﬁgg&idev\v%pﬁ gatel he

*trefd b
same spatial_orientation of functional groups that bin ] 01r77684 11
OCT 2UQ PENTVdependgntaenzymes, skihoughn the, inkentiongpunvisioms iAdBPsswhigh repognizpany

conformati Qn...si ol ec r i L he r Sil-ar, cofactors. or
conpl exi ng%g?%?lélg'h‘é ?ﬁ@ﬁ@é’s‘f m]?'apﬁeﬁggt?ﬂg% B’q"(f)oaegﬁﬂééﬁlé zb"ipt]?émgﬁoseta%ff b to

bet ween actnuvkiducidsesuth 28 MiEdnéomatibh Fectdrs Hréighe stniohes icahtaiihrotdinsy nidaiet i ve
groups are enpl.oyed 5 A "chem cally reactive group”" is a noiety including a
reactive f @6khipHBEE Profeins-pryeln birding meeptors; pAM@hmrlgngvnr@WmSh@cgEh@r ally
avai | abke f 1.0 . e§.0S1..9- i ydr oxy, carboxy, and
t hi ol , 9Elgut Sy\;lﬂ ﬁ&er%ﬂwgﬁﬁégw £ ﬁﬁéﬁsodr?g@?tfe? r-fgj?rgser?? B?hr)\aa particul ar
conformati on on An Sactif-apamteihh oftheEnwintioa réforsto halpeotemaelgl, \caz el dh ite patmaly
will serve tif di stiﬂfgui sh bet ween ‘an a]g;i ve and an inactive protein. In

ot her si t udtifdbREe coROmahion, g2 falplvLallY 2qtive state 35 CRPISPd te Ak MAGRVEFiEn wi | |

bind to therrgpegyd ét&tef&ﬂ@%@iﬂﬁ?ﬁrb&ﬁx,% f&xﬁﬁoﬁ ﬁBﬂﬁél})PrA’ﬁ fHalhive staﬁé’*ﬁ‘?d'[yeé@’as"ﬁ th a
slowy reactive functionality or one that requires activation, the

pr edon nantresudtadtdenatunation, inkibitor bindinge eithee cevalentlyFamoaxanvpleatly, mutation,

phot oagt,i vat abl.e group may be used such as.,a,di gzoketone, aryl azide,

psor al gh a?F%ﬂ“kléﬁygﬂg,é%ﬁ‘P% %WF&QW]&E?H &% dephosphogylatipn, - cgﬁ“"é‘ioﬁgl states

non- el ect iofghoteih of &fyhids 4 HesbiBLPhEeinihy Be dRtihlerdh BRACIA dPabiithiahes b1
active site. Oefins and acetylenes to whith are attached el ectron

wi t hdr awi ndhgsamegroteinshoranzymes, IAnoavtive sile isamdvailahle wiildrtype confprosationtz4 aused
to couple to sul fhydryl groups. A detectqgle | abel is a group that is
detectable at | ow concentrations, usually'less than mcronolar, preferably

| ess than nanonolar, that can be readily distinguished from 20 ot her

anal ogous nol ecul es, due to differences in nolecular weight, redox
potential, electromagnetic properties, binding properties, and the |iKke.

The detectable | abel may be a hapten, such as biotin, or a fluorescer, or

an ol i gonucl eoti de, capable of non-coval ent binding to a conpl enentary
receptor other than the active protein; a nass tag conprising a stable

i sotope; a radioisotope; a netal chelate or other group having a heteroatom

. S o o o




7 1 UCT PCT/US00/ 34187 bind to a receptor thereby causing theq c‘05|'+1%bt4e to .
bind to t FFRERt Or - Bi nding of the conjugate to a recept g& @%%4387
detected by any standard nethod such as ellipsonetry, acou T

spectroscopy, surface plasnon resonance, evanescent wave spectroscopy, ete.
when bi ndisitg thas hasbialogival acBitypsuchyas die cataiytivsiesdf\ansneyme s ddfactds-bibfing,

SPA, 5 RIA i i.ch the receptor, nay,.carr | abel and an antibody, to the
active pr &t the E@Hm@eﬂfeﬁé |a69¢é‘@tqm%%¥ h@ydo%ﬂa 5 ENdP&:%'ierfW BrofeiR gorPicase | |
Det ect abl g} 8aglnte. "Ry et ec Yield : ' uch as
HPLC, capi ?l{ ary pge? ge QA@IS %é@?%%h%@géﬁgfﬁctﬁr g?nlgﬁ)%]rﬁgg%@%l%ﬂ%?g?iogn,

etc. | n tisedesitest Targsts bfimterestj wididteepactionldrly eraymes! dileer iprotding ancludeenrber of an

array of specific binding substances.such as_an array of antibodies 10
wher e acﬁg‘??BFPﬁ%ruaP§°r§’i‘i‘° GRSl -Rrgteins, %"tﬁietgﬁhiﬁ' active protein. One aspect

of the method qfhetsﬁﬁje:b%&ms%e biserelUBE, 8fonp Sifer BAKE aeva@ﬁégg%@ms%nho

conditions that 1nacti e proteins in the sanple. Si gni
i nf or mat i adentifying sewdires tangdth OxBRenbelipensfof tlahiubjdct invemtiomispspesmllysefuby el

f t ei i t i tJd o f th I t hat b t ted with
"hact | vat PGB BRGHoE RS Rg tugt RmBos bt rie PR SBRST Beact | ve.
Wi | d-t ype iR¥entibh isalefl fOF ShRhiSicalAESyniRs¥idgth faydeehupilial 8F fivldciies Meht PRt €1 ns

with their natural conforrmtion that" are capable of carrying out binding
and ol®er vagngreatlyin theis chegpicabstivgtiae orxdmapositiong of hatmay vhiyde nineyaspedts

tivity, il t.o.b dified, e.q. Jh h l.atJ
gg plh\(;ls p% 0 P@ I%fﬁl %‘%{m‘%& )9&3? I ,rl Cgf‘@.ogmgp'nﬁ?ﬁae?ng{%d?aﬁ ‘??}?é{ﬂoﬁm el ot e ns,
funct | ons gefithidt £ 1ESRBRBE LNy birl@aiscald RRt bMikindIbietARkAR Rl vCe

20 the protein profile in each of the active and the inactive portion are
det ect ed ishowitkemoston¢deinal promasst iFhe combingionig] likrarjes efithg presentiimventiensanypl e.

| nactivatin ondi tions.i.ncl.ude chem cal ,or physi cal .nmeans. for .

| nact | vat (T, SROPHAT PO O RBOTPTAY AL Ehpbeiits By HegRaRiselly vistdp ca
neans1$ nclnshat thantlewoaipotind bl bessedtd Blicatshe pestbace dTarsticl@aratieas sva €. 0.
SDS, chaotropic. agents, e.g. urea, guanidiniumchloride or isocyanate,

etc., andbymsaoragiimdnat uri ng agents. Physical nmeans include heat,

freezing, elec [ C s i.atl ear | i nieal di scharge
and the i i ke, - 11ESCOHRE G ARl e PHBRRL et nlPbe SBESE O

al | ost er i phainizeoRigi@llyiaogvacimpdunds,Thyluding dnslogg ltleattid sorapounds thaova Sfficky,

w t h non-coval ent bindin% being preferable. In a greferred enbodi nent

proteins ithe Bologissl stats ©f pbiglogigalsystem, usnallyiargllular systaranl ba bieloggbnt s wi | |
be pregferr fys ' . 10 i D LA ; LD i ng
't andoal Fnra kSl B4k 3¢ #41diBn SGnR Bk Wil e EBLAVEH iR, D
nmet hods ofByt plermacdogicaily activk ushaeimtdhaigi coalposadmlageffeciuhb fiaxctionlof al ysat es,
m crosornal fractions, cell fractions, .tissues, organe|les, etc., 30 91
Gor 2004 kel Bzodh aimvite trn R v s St senalimpiiciongge
cer ebr ospiceRlaf febbgstor, ififiafon, RbRAGHRbLMoGRREH oA i Bhned ﬂekﬁdﬁse,@ﬁé‘dtﬂﬁﬁmfdfu' d,
stool, or a biopsy sanple. I'f the sanple is inpure (e.g., plasm, serum
stool , e] heatt funstiogmervons systemfapctiey, ebamgspheadrgan-of ctgansydmodl or a sanpl e

nbedged | f i, it be treated prior. to.5 .enpl oyi t hod of
The' | foenthaiacp sy aryve B mamsaa fie Mt bl in B A Gagin.
i nterest. viuQCRAMIESr bihet ihf&tioh®hgd. a0 Bh&makh oﬁfcﬁil%l ﬁgiveeé&ﬁpﬂﬁh&%

bl
centrifugation, affinity sequesteri ng, etc. Were probes do ngt readily
pass t hr oumgedudate 8id effests ofendisease thatris prevergror déeraasaiihe sevetity oforwhies @ a

| ysate is desirable, the ceglls are treated w a [eagent effectjve for
| yorng ¢ ndEate D8h5s eantee e rRebiiGost, Heh Bldd WRdHS. pitasp s fsend
nmenbr anes agfl otee dseuge! s@ate@Isdrd‘e@img%pﬂﬁe&nmcdlbgcﬂra@ﬁeiwm?cbetp@'tfeﬁﬁed bgrein
and, as appropriate, partially separating the proteins from other

aggr ed@t egssiys ppweuld kesknnyahingbe pitcdepending on thesfuastioncern asbiNity tabeassagsgd.

nucl ei ¢ ag i . . t hods .f o urifyi. or..parti al I{ying
or ot o s R apdial RRiGUR e ol BT S HedfhaRthdolddiliy UortPRE L Bolns il o'
Mol ecul ar feinpilated Ifop"thbﬁgetﬁtﬁi Qlnyinl¥hatied by SRitbdSRhdWE inEielef. MRitRed hal989,
herein 15 incorporated by reference). The sanples may cone fromdifferent

sources and be used for different purpos@s. I n many instances, the ABPs
will be used to analyze a protein sanple for active enzynme. This may
include a relatively pure sanple of the enzyme to determine the activity in
relation to total protein of the sanple. The sanple may be a single cell or
a mxture of 20 cells, a neoplastic sanple or other biopsy or tissue
conprising a single cell type or a mxture of cell types, such as tissue
froman organ, e.g. heart, lung, esophagus, kidney, brain, blood, etc.,

di seased tissue or healthy tissue, etc. The cells may be prokaryotic or

T o T o o - o o o




about 20% @i §1947gd4 Protein comng froma biol ogi cal sanple g tal |y
at | east about 40% nore usually at |east about 75% and gen % or
*nmore, up to and including all of the 31 WO 0l /77684 1 1 OCT 2004

PCT/ US00/ 3degrrepededinthe hteaitneediyewhich individus onsroteers dihesnbihatogisldibeades mmy be

t ] i t .cell | ySate., a /i | fraction, | le,
bartial |y SepsdtiedRy Feaie AptelRB oals fore e deeier pragdile 0S. Pghcme
will be a i X511099 288 GU0QIFTON Thug Q@igé Inbldeatk Sudire s GRBLsiAROM 2 RQirdidafier ent

proteins, usually at |east about 50 different proteihs and Iin nost cases
| 00 5 di f f derinstapgepisainigichy dafined by arseriesf ¢father, tehdilypdaseatabte madecalesaispl ex

m Xt ur egof i for a.natural source and w|I. ually invol ve havi ng
the. pot it PEPR 4t BB RaRF bihdier Sl Trispa s R b By Trargir
proteins f evhitHé@oedBBsdibplate e Cagl GRETIIRWARPIAKARGdBEn BF M S BpRATELg- The

sanple will be representative of the target proteins of Interest.
Gener al | y, " 8¢ves ahpbiolegical seraems tha tagearstrelatsed and ayapddé dpduredhaidenttyadf] y

at least 1 t rotein,and. m ve | . . O tejn or nore,
conveni ent ?%/@‘g]? #aTégﬁ\g‘ggérrrg? 3yt Hversity }%?@@ragf 1t éﬁoo?;'ﬂica{ﬁhg{t- elckﬁﬁﬁw.us%ﬁe
sanpl e nmay tbmtadjicesthe tags ds folteatad By apvide i gh of fisktiGlieR MheAlbyORtrdasctId of |
desi reg Og@hor nore ABPs may then be added, each at "a concéntration in the
range 0f ablfiaggingowleavia doesnaieadiorundesipd dehoratipniafshe Borery ssrictyermr al | y

for atine . I tid | al t £tion,. 15 .generall
for abolut Tft&ggt?n%??" pngc%éﬁlﬁgé r%’g)%la euﬁégﬁ%ﬂpﬁégartééaggggﬁggk}ﬁ{:fr%gklg&lag%’ 1¥ftﬁ’e Y
reacti on meag ibeemomdqiviod to fHedibsaypiembivnythe ovndigordForieatbvalofthé faf &Rk nvaY'S,
dependi ng \Lsi?on the reagents to b%sed. n one aspect of the invention, the

met hod pr oPPHEY F &pack Ihiome Manars Wi dhe fesigned neglea@tiaci fi ¢ active proteins in

bi ol ogi cal fl ui i - LI 19 .Z0

appl i od 10 det erny AEel oBin EhRAES contihaBlinl GRlkucs oF M Blectf bR iine
cells &hd pedemesl ardedfersatte ayaokid alppstts,dicadyoraasind) ThbseniefrNaa iftendeintoeve

t he proteone-w de; ,qualitative_and quantitative analysis of the state of
activity offf q’é?ﬁ’% pe s’gﬁﬁo@h% gg%pgr rertiglps,sugh pe celifosaboads,pere-glpsst er i ng
speci fici t pedd! sili@PE1d ' i 3 Haele] vggg@ L hi s
i nvention cgn bse“useélé’?glmﬁlteﬁ{cg&? |vgl-f}b|;§r(§)tg§|I ns o‘?l g{/v bun g%égien,dt active

i n conpl exop@onallyigraties witiupalyethpleneiglydol and vptiendllyviahgtionalizedrwitls priind, i C
roups or ¢l asses qf prot.eins, such menbr ane, or _cel | _sur.face ot ei ns,
g rp P otein §Y%§ﬁ¥aa°f’ﬁ’e°§9mﬁ’ &t}?&%%&% BF aé‘%%i CQE}EEXE g?qdé’l Roly-peryiamugs g‘?adéf fatex

bi ochepd cabeddspditrettyBactyiaRi @Shea BT BPHIRARY bidkd-BhRst witk Nt,ﬁ%is-écﬁﬁssg é@tl@&é’ S
can be applied to analyze differences in expressed proteins i'n different

cel | st at edianying, glass ppitisles coatedrwithdydraphabic palymrer saridghe like,cag, hetedabl oyed

i n di agnost,jG L he tect i of the presence or the absence of
one or nor ielé‘glé? ?\?‘g@? Os;%éqx%%?ﬁi %%lfagg’ﬁ:@ ogﬁ%leasu@?g‘g%lg% 3?2‘?‘@ molgrifar Weighty o |
parti cul ar hyn-pross-lihksd polpstyr®lB>s may be a single ABP that usually binds to
at least 5 nore usually at |east about 10, different target proteins or

my 3z 1 1 O ByTomiegicaletans’ ryinteadedioringiude N4 profileaprotoin proileftotaBps
that bjad : : f j bind, t Lat ed
nr el oroy RRULERSE Rl Bt Mo Sl 1A ol S AN ARG o B © 0

usual |y 2 pdmulatidnfafiserfaceABEinbrank prateinhiampunt atdspatibll distribhticteofcomplétds] i city
i i i rel ated proteins.

of target proteins, epnconpassing,indivyidual or groups of ,
Usual |y, tﬁ@?'ém\ﬂr%?‘lga% RIpRED eaf?%fqdﬁx?% » 1ipidpomation, BOCESSiRg OTRIOEIS) er ent

proteins, BRhosYHHBLIING : i - Rrot-eins.:and the nunber
of proteins ma; e 2% OOEH’ %ﬁaatécﬁggzé{latﬁozxéglt“g%ﬁé%aw&?lﬁﬁ%gu@gpabI e of
bondi ng t ofasmesyktion, eibpthossdifiiefeheessthat distirgmishelitlat pepuldfiiomsABPs of t he

invent#&n may bﬁ useg to isolate,and identify nenbers of a class, fromthe
same otV di f f er eRPMESE heFOmARPPGS desrd CIASPIAIANS OF FROTE AT RERLETS o

di scri m nakgd RAY MRALIVERS th RAMHMRdrs, Qifiasg EomBIRRNS IR sthidritdc ?cfrfrt’% diynal e
speci es, where the class has at |east about 15 nenbers, nore usually at

| east aboumaybedefined, in teave af dysohué stereathemistoy, s fR)-tow (8)- orea(D)-16r {)nfoer s

or nore), one can determne the availablﬁbbinding activity in a
physi ol ogi cal sanple of the nenbers that "bind, one can isol ate new nenbers,
and one can inhibit the activity of nenbers of the class, where such
inhibition is 15 of interest. In the case of affinity |abels, one can
determ ne the available activity in a protein conposition of the target
proteins, one can differentiate the activity between the target protein and
ot her menbers of the class on the properties of the protein conposition,
e.g. cell(s) or lysate, one can obtain a protein activity profile for
tissue, cells or lysate in response to various stinuli and one can screen

o N r B Y M P~ .

3Q Usually, a proteonme will be analyzed. By a proteomne is int r:]d%& %4' east
&2@&? &

&




30 activity in a conposition, e.g. cell, as distinct fromtotalq gpzyi®.

whi ch couwgoilp,?ésgde enzyne that is not active, and how the 8?/7(}? sAgs i vity B
varies inrelation to external stimuli and/or changes in tFle status of the

cell. For reacting with the active formof the 33 WD 01177684 11 OCT 2004

PCT/ US00/ 8hifivacidsz The praseratifivsntipn dd meat td inclhwleddisuclapbssilb diaseieontsrp)|agys a
functionality that is at |east ﬁel atively specjfic for the target enzy

genus. By Yedias theis raceapeand opticaldy priedforas Qniically agtive (Rananth?)-, 95 (BH aFdIrTgs S

t han 10% cof. ;ihe ' : j will
react i i RO AHRLPy B BkastcdSsile il WA n el R B A ATt
opt i mal | y comeestidnal ¢echnizmes. Whiesthe abpotmissiesdribed Mepdin edntamhdefidib bondse
wild-type gctive site, particularly with the ipactive protein. t. hods as
those Hos oltiEthieeh of Rbarhelf pRTHAFEY, A4 atlA FeRrHir e ats fgb Rupnded i
non- act i VeneSdonfponieint e bo@B a6d ¥ eB%EQﬁHE&H&F}Lﬂ(@QFsleJ ng(a%oxﬁé}ﬁ: Rfhs ve
site. For many of the enzyne genera, functionalities are known that do not
si gni f i cantd alsaigtendeditot be ipclodeds of ot her genera, particularly
non-enzymati c proteins and .en that 1 ve di.fferent reactive, sites.
e A 5o des Mot hselbrots Chia) b papTie B Seesikc Fagtion WiPChe MBS G

target engydhs ofnieERAREt Moteia®hbdanhs tbQProtef 19 dSneriDerRTARNAEY %gmt@mg-

requiring cl eavage of "the profqln; 2) enzynes bound by endogenou
i nhi b1@ or partisilaty engones, foridetectiomnf thepatsencs anduastitation of bne enmpreaastive e

conformation.(e. e s that requjre th i ndng of anqgther protein, a
Cont or mat PIHATESS: LB PR ey e elepttogiils whese Prronmient is'changed i cach
phosphor ybattie QB P R#61ide Aaepidreiattre /AR Wi ditferinl @a?%ét%trbt@{hs.( The pr&fé"s mc or
acetic acid) for conversion to an active state; 4) denatured enzynes; 5)

nmut ant  enmayds;digiledinty fns goraraldepipns (i he funcéional gronpe(F) thatispesificallynd

exogenous _inhibjtors;: . and 7) enzyres requiktin cof actar f.or_.activity. The
enzynes ofoﬁq?”g#y_ebsopa\%\m ﬁ%_ea% t:ihn é’\PéOtgﬁ" I(%):fsgb%r?é? n‘igkﬁrﬂg?ﬂ?hr eoni ne,
cysteifie, chllétivelyReferred 8 £ ligdh@nToNsequasiBiaig Alddectial head@ijegatsofthgember
of the 20 active site involved in the catalysis of the enzyne reaction. One

or nore ofABHh#ndrthe aetivernipicin @0 Dfa linkss b, betwigen theifiandthy Liyend Apbindinget of

to erphasTibieed BE Aty ot i P RESHB T R B s Al BB8 abdof BRSNS
i nactive gimtional e/ @), A finkepioaBbnd dil_ech@ﬁﬁéeﬂgr@fp useR kel bhé'gholdip te Ubj ect
met hodol ogy, . an exogenous inactivator is added to the &r{ot ein 25 sanple and

t he ef f ecBR0ther, paryingas askiyadont beidse.yehere it paevidesot sioup Retweentyomtlasri | e of t he

sanpl gyre j 3 : _ . 0, I hyat i.n.the
anpl 3 " e BER b BeE AL of AFREYRiG 5 SAHERRHE Bl Ay bBa; 1)
and i dent singleafiorhjthat ia cgrjugate tootheireactive unctionaltgrowg exdssboiatetiivdth thlai bi t or .
Enzymes typjcally..fall wthin sjx min classesg includi oxj.dor.educt ases,
301 1 anst Ukgoes 4 sigeebainord e shain OF e iTIEr 200 oratides opiaced bipgjng Attty
particul a le&p@ A ) i

i ncl udes 'Ef %e cl gistgréggs' rljyk/(ll:ll g?}%@gﬁgt%g%%%@%ﬁ?@g%%tgtg%ﬁg%e
hydr ol aseshe ARP i combinatiers withlany ether maetids that aps otvmdseongly. tg the igamides,as34
W Ad /7768~ 1 1.0 C T, 2004 PCT/.US00/34187. chymotrypsins, .esterases, .such as
acet v ol heietanediadhe PRCQl dresaction e SUEhow BRou ith e s active

acyl pept i gesté T ABPSmay inERRIE 1chEﬁ1§d%ﬂX‘i¥dcﬁ§€ %mcﬁuﬁilitgfmt found in proteins,

| ecithin:chol esterol acyltransferase. Another sub-genUs Is cystelne

hydr ol asethat sl reagswith appesiprocaldanttipeiitys e.gamit.didls with bpromic aeitly dldedfydenses.

Another s lajul%& Egtgxlljess, ER2, &2 lnlaa%?%g %lg'lc?its)ga ities rr‘r?a'y%é usdd g(’)a{){nld)%o a ligand after

reaction with the target protein. In some embodiments described herein, the ABP may be

30 truncated and lack the ligand, but will always have a functional group, F, a linker, L. and
an R group (binding moiety), but no ligand, X (see Figure 1).
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5. netal | oproteinases {"MWs"), e.g. MvH 1-13, nenbrane type1 1 g¢cT 2004

met al | opr oy@ionag8s, am nopepti dases, and ADAMal ysins. rn adshisud3487€
phosphat ases, such as all caline phosphatases, acid phosphatases, protein

" tyrosi ne phosphat ases, and serine/threoni ne phosphatases. Further included

are the GrPases l8ndBErwikbayve anadiinigsionpn pelivesuts, whichumayhespecifisifena i ncl ude

enzynes sughy: i i . : . 10 :

Ser ) el t by EatBlat Y68 o8 of LARPAR, ohfrel by Sl furall of IMed dibreink) e atfinity.
prot ei n ki nayeestlt froml tieafsactiorsl paupethe lidkaponthe biditigsiviety r combination
oxi dor educt.ases, _such as cytochrone P450s, ap ne oxi dases, .al.cohol .
dehydr ogenm@? 5%&%3&08 wmwa%g%getersmfﬂ]ma@eﬂfm ?ormylé,e taxgetywhile

IR Tt oG L e

channel s, BreSeltednscription factors, protein inhibitors and the like. The

enzynes and/or the sjtes to i,ch t s.bind nay he identified in a

vari ety of conv ﬁ?IPBthﬁmgs\,gg%% ‘?ASE?H’LVFWQOQW@I@HNH'&YE%@%% ng an

affinit j [ § j i [ and
Yy Matyikting ARE, R@@h@,caﬁ@ehgla%gggiglb?iw Of B PRospRBAAARIEEEM E:éﬁlﬁég di9

sequenci ng t'he enzyme or protedly! ragnent i ng t e -enzyne
det er mi ni npatinelaf Fsiocludasbw srengsdimitddeto fllmoraph2phopyl; flubropbosphoy],

Pabel el antibgr DT et cAGnes R SaRyes of e keBiln bt RS GrRER R ot he
bi ndi ng i s apBh-BaISREAS niirilds, SERMaakl Mg er Byl thisRNBUbAeHBamide YA, ent | y

anmbi ent, using a buffer sof.utl on, where the buffer concentration wll
gener al | y paldimidepsulfanylchaliflesinsiastesy isoopanvtesy othiecysnantesy tateaflnoropbénydach

(i |1 Eor b N nyRE S hidh] P88 R piacsr Sy bR s B ol I
bound_enzy gkyh&y hja&ox@aites] apiashalhahymydiok smiates), d4fRIiceANEBdxi R SorQrsenates

i ncreasi ng stringency, bi/ i ncreasi ng _sa?t concentration, organic solvent,

t enper bt ur and their oxides. Gulfenylignaps avay isclydle pilfaniatey, sulfates; sfinatgs, sWfpaates on

of the sequgeng i.fferen ) f i il timze
the affini '? %”glg%flggctrtl’cae'.yrfﬁcq%ﬁitfgﬁc\%\éjg/hztﬁgmér Er?osggaé%g oﬁﬁgf)lg@#eté%%s Ozji{#%gi ty

noi eti es aawnseBpbridesinagdndade dliphatc;dralkylc eyyledliphatinant dplirot dpoxided) etic
menbers of the ABP. By having.a repertoire of affinity noieties, a specific
affinity mA%eE Wermhhgé dwatitlin, ovkish 5o e dormeatlendisasiount of
packground 1n aTRENBE e dibject favintidimiy 80 Hushldel Hy HORMT: HiH1157
environment. For exanple, one“arfinity rriorety nay be preferr dtor a
target2@nzynme in a particul ar background of other enzynes of the sanme
genus. The conjugates between ABPsnggdé_gcti ve_proteins can be detected and
anal yzed by a nunber of different hés LFoK western bl otti ng anal ysi s,
conventional conditions are 5 enpl oyed; quenching can be perforned with
conventional quenching nedia, e.g. 2X SDS PAGE | oadi ng buffer (reducing),
heated for 5 - wbaterthesy8bals arechstdedined previoushran8is: awaiskgatendgthatBsmay be

acrylamde). . A ter-transfesring .t rotein f.r.omthe gel to a
nitrocell u%’&@eggbgrorm%&?@gfa@&ﬁr@?retﬁ%c%‘lf@y'i s: 1) blocked for 15 -
60 m n25u t yhdfdimon-fat dry mlk in TBS-Tween; 2) incubated with

avi di n-enzynme conj ugate, e.g. horse 10 radi-sh peroxi dase (where biotin has
been enpl 05@@1 adigandhpreseny prigr tr fosmptden eksaidproduetor pddedtory rgaetive fragtionality

washed i t v HEL et abl Bt PR B A o SR bl

conj ugat e; némbersafisaid Nvrkfy; an appropriate enzyme substrate for production
‘of a detectable signal; and 5) detecting the site on the blot of the ABP

bound to t &rigabondpnkinking gxpupewhich igfhrrsamein pagh of the membsrseafsaid linanyme
activigpes ' ' g ' : |

Gensi t oot Ty mashellbl S0l B SRR P e e R RSt hctonal
may anal yzgrdupaebmpris¢sipe aarad esactivinfunedomabicye imdkeick of thermenibés of sad dibrag; t he
Lum - | mager éRbche). Q her anal ytical- techni ques include binding of the
conjugate #8%a surface by means 20 of the |igand: Conjugated nonocl onal
anti bodi es conjugated with a | abel and spgcific for one or group of enzynes
are added, with the antibodies binding to any target enzyne that is bound
to the surface. The presence and anount of the enzynme nay then be

determ ned by the | abel, where the |abel may be a fluorescent |abel or an
enzyne | abel, where the enzyne product provides a detectable signal, e.qg.
fluorescence. Oxher techniques include 25 rel easing the conjugate fromthe
receptor, adding fluorescent receptor and using capillary




el ectrophoresis to quantitate the enzyme. One may al so det er qi peci mpymal  or.
parti al aﬁ,goé}.,wm One can do this by conparing the biotin ﬁ’%’iﬂg‘)@/ﬂ 87
in

conmpound Ing to a receptor) signals of protein activities found iIn
crude sanples to those produced by a fully biotinylated protein standard.
For exanpl g, R 1 itk WRTS &R SadhSiRS AsmbendbaRlibiaase it to”
conpl et onﬁﬁ?%oéﬁ%gé%goprllgg%qﬁ l,lbso tﬁgit t%ere is no further enzyne
activity. {hBerintends thatR isephtiofiFedleaugme to generate a standard curve of

i gnal | bl hat _al i d 3 8
11 00T 2004 POTMOSHO) maTRrrS S ARGG R HAPe AT SRR SR rBEs) REmBER VY |

in the cru it | 11828851 ia lrﬁd&?éf{vabfbdsdog’gﬁbitibﬁtaﬁdsi ty
of , for exgﬁrp é‘&p?%%gfe“??ﬁﬁ@“g?ﬁ%néia% enzymeﬂyaoul d be consi dered tci)as

represent lenpihpEli$ y shife@mte mfd R hea pyridyl granpz ¢ distingt praeipprofiissbsesye

perform ng Kkinetics d probhe_concentration dep y 2
further deP@?‘Wﬁ‘é“@th'?tﬂ"eS%@%gg eV e&F’P‘ith? kﬁ??%}strg&ﬂgkr@?%ﬁ € 22 enuzsgljriﬁv aﬁ—zﬁgnl y
partially pqly AP | diffekng Bind filew vill betobtaisedpfo thagonen
famly pr esR(e\‘%lftle\ﬁ?Dnont E‘gg;ewg%lrrp eg&gp’e to l:rile lcl]luglilgtliﬁrtgati vel y conpared, the

fol | owi ng omt Jook farspetificitg,cuhichmayrleadon dssigomers drugppeedion the sEycderea & ot
the active_protejns,in the qQne portjon are inacti d. Protein portions of
the acti vel%lf(fOY{%’é‘aﬁg\fgrgaﬁalt@_gg%ﬁrgéeﬂ?éﬁf PILRPK: \\évg{sﬁ'i sotopi ¢ variants of
the 10;6ame ABPfi@tdtive B e Wdths tEOMefATeRtive fiydionghtyhapinggiibayingbe)
and is applied to the 1nactive portions, the_second variant gas .it;agese 5-10

hydr ogens grduptthatis varied tolprodade thei aombingteraal liprasy doreidentifymes d to the

a B t Crocee 1} : & : 0
! ent b ebanan Rk arEs e iy R TR, Milnch Pl RS LifadRig A0 1 v
(e.g., by Q@anfdfg&ra%ﬁél?ﬂic&hmga@tm apiuldgicaleaibblee dher thelibrary némpdsesanpl e,

and this m xed sanple is digested with a protease (e,g., tr in) t
create a mphtrality ofidififerpg ﬁlpstloﬁﬁhmpﬁ)ﬁbTRH@Cta‘feeW’cth én a%tr‘@aare@ﬂzﬁ‘ﬁwr%ﬂ’ f0r

AP (18, > GBRHent PURERE o bk 3 ST B fignaP YRy Relokoldidiclis 1 &
The i sol at %ﬁgﬂpgﬁ@q&t@d Byt ,ﬁnﬁ@&ﬂoﬁ)ﬁ&hweﬁm hedulay, azolé, guazble, aziridine,
chromat ogr aphy” step (e.g.” HPLC) and characterized ag SS S eg%&oggetr ..
ABP- t agged eftayaryld substitysecbarah aphpo a@@meepzeiﬁr%tgeph o %é"f’“}‘? 2% §1RBRe

found in significant]l M. 0104 , -of fer in
mass i on aBRAEEa wl ki hE bEREEIGiY in a BolofeR salpletece, MRS
mol ecul ar s pes]feracibn bh mbifiep bi sleenayare dotivity) €dmé cradakeam AP dentifiesd by
Spectronetry to provide the identity af the tive prateins.fr i t he
ABP. | o301 e senE don et desgabedranend contgim tEBPaniY pf (th A g e
deter m ne LG IR RS CRafble e ddaeRibiReR FilufS3 el dai ik infivideal ABOY esent

and active®n e sanp proteln portions of the active sanple are

t hen treat edentified fidie allibeary of sulforiatgstang iddngisy througly appingiestargched

above. The levels of active protein activiti i 11,0 I hval

co rr\}:/) ared a(ﬂné\é@est aeshows “Ié w&nﬂ#ﬁﬁ?%}\gﬁgé@% Ey?e% gélrg%% #c‘igiﬁfg\é g‘IyABP
ooy b h ' | 6EADI b

correspon ag%ﬁ%)%ngPX Yabéﬂfidéé,'s ﬂtbﬂnj% AlgLan@dedntifh thombitifion Eliaivity by

pepti des. se pept at were determned in the 30 first
proced@se tthe spqrifics ABP identified. pioofutherscharacterize thabensd keiween theisulforate 4B 1o

anal yze simultan ly nore . than two sampl es.. . '

Fol | owed. iR (G ADEL oyeXisthlorigisah ol yrcmainyg Sedlfy BfEheda g Rkissfion of
uni que i sot apiei PSS RDH Rkivithe FBE biarhply, i Fsade p] atiition bf a varieteof freethisles
each additional sanple. O particular interest as ABPs are | abhel

ed
f | uor ophos pinchudinesglustiione( G ot ghit), ditkiethreitel SPIFFBISERRRethanpl(BNIR),

t t, . d ] it hi | .o Q. : 5
(Om P  oilers G fraibe dhhe i/ ADr S Btifs AL Brohatiohas tie,
f 1 uor o,3¢Phog@{uch NSRS ABP hsd AewlydaatiflednebHdiOHhedabrid efftatods ahiily, métalss a

l'i nkin roup; .
79 ch%lators (e.g., EDTA), ATP, calcium and the like can be added to reactions between an

ABP and protein target to provide further characterization.
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car bon at ow® @peesgot nore than about 16 carbon atons, usual

t han about 12 carbon. ~a~ ~,ns, 15 usually being straight chain a ;L

“al kyl eneoxy (wherein the alkylene group; . -; ot' from2-3 carbon atons),
saturated or unkkfligandeertienspeamity capturernf thoconjigate offthe target protein and. the >x

unsat ur at i Qps. . K : Tis,alkw of froml to u |ly.1.to. 3, carbon
otoms. 20 Hee. T8 Thd A9 oF dighuibedl Homtlng el oot by 83 Rgu b g displpding
thereof , dligndgd@hich Relyi e fréb 1Q7and ek hideRiaiverdt tmﬁigabh?qrdcgy &fahghk 8ohRRE(e, gTBY
be a fluorescent conpound, e.g: fluorescein, rhodaxni né, TeXasS red, etc.
Al so of i riodeattyrsoepH) aptamnesataiseenditions or thh éinkesi haybargledndrohemicalls,

X-L- SOs R i: 1) ' ' L e ' t.agl el LY:, 30 L i
ki g or Aogtidily ety bOMMochbRiCUY P ERL RSB BN GE ot bon
at ons havidigpussiomofithe 2inkei mo@ey) balow)s, whi ch may be substituted or

unsubsti t ut ed, er su}{nst i tuents mai be 38, ' 11 OCT 200 WO 01/77684

PCT/ US00/ 34187 I}f}%@ esofligandg Gugluding lapels), X dnclude, byt atsmeot limited sepiotin,

I nst ances, - and L& I uahly 1-12 carbon
dethtibhioBAd dRRHibEA Y Rendldidfl, Sbh b ggdéhjﬁ%%)é% Heups!

atons can fiInd use. par ar interes ¢ vmgre t he Iinking

group i ncldibjedoxycyclohetmmeaett.ddigaxiganial mltesegoligutistiding, ghitathisherg4.bi ot i n
(i ncl ;‘gl ng,.der,i vative ereof) is 5 used which includes a carboxyl group

nat ur 4Pl y. SHFRbeRFRsy y rpqnatsefibiNia GsNA O pepiide of polypepfidear pistal sheldie, t he
l'engt h Wi |4 sabhatids, thB@infink O AuELsidn gﬂtraggg%ﬁt%ﬁ f‘c{)\k‘/ﬁ%ﬁ‘%tﬂﬁpgﬁa{%@ I ng of the

ligand to its respective receptor an n e su he | i gand
can be anygenérgtedd Bxhmiplesaddigands dndttbeif eaptureirédgehiséndlidedbmarohottibsitaitp) ect

(AR T AR NI S TP A T
and is synykieh bﬁ%'etlt) I}ﬂ?_r&@iﬁ@%fth@'a%id@?ﬁé afdin ﬁrngy,@ﬁi%h%aﬁ%?@%é ﬁé‘{l

such as biotin, i obi otin, deimnaobiotin, goxi n, pheny . and
der i vd®i vdB thenlorme of sttdpavidirs dgarose, atligonittieswidin-gganse, mmeomdmerivgdwidini ndi ng

tural ot t /avi.di | Ot | d_det hi o-
ot i nobi areRo®, Ty Eathel Sl i outnbite AL AR PR A me . 2o e
i nst ances dikyrokydikddes $RaidiadIBsd 6F BRLE BlkaAGS e.tgnq,zsei}\l&a&xbgﬁ{léﬂe%ﬁﬁe RaRged to

the inhibitor of this invention fromthe receptor. usefuul pair iIs
det hi obi ot ¥rancadiydios el doramic adid enberenictasid estrrssuch s/phsnyl-BIOH e subj ect

Che’hal o dERABOBREBNAL ey e fa Ry 3 BRI B iper " ©
fol | owed hyatedlpaich we Agaiaial makosefwHibllebletd xﬂak&e%h&‘xﬁﬁ%ﬁﬂgiﬁf(aﬁbg?@y% The

activated carboxy, e.g. N 20 succinimdyl ester or carbodiimde anhydride,
may be redXAESUEHTISHE ding praieip Pag or aare Bereralliptol any dizgndlligandsbingingi ng

¢ . . : 5= : b
Bondbd & o Pl ks et s BiHBfed URUbd b T ihofl Bicp it A ERYT Y, o°
am nat i on,gréup, fienayy antibbdy Whtre dhahdpten bibihiterant dntirhdpben dntibadylthat Fogibgect
conmpounds w1l haye fewe han .30 .carpon atqQ)s, usually fewer_ than 25
_ca;ngon at 5ﬁgfsﬁap’f%¥% ‘-‘ﬁ‘&g}lpﬁf‘ettha lzgpkﬁngf FLHP WH?’?dltoé‘F’ aﬁ%}‘c@nﬂ?ﬁ’éﬁq}’éﬂ&q}i %ies
i n t hgschajgand ¥hithHinde d&ﬁﬁﬂ%n%etgl?f&%klﬁﬂbfe, L@Qﬁ‘%?rht%ﬁé 1Stidine will bind to

al kyl f1 uor ol phosphoric acid group, generally neutr unctionalities, such
as am do, NiY), thetrapsitipnenetak dapbure ecegemstroay Mingsed timéhesfobjp et resimpownt i s

EERER T TR T A R R R

chelated Ni(II); glutathione which binds to glutathione-S-transferase.

R.is an aliphatic group of at |east 2 carbon atons, usually t1l st. 4
§ 35t €
yl ene or

In general, any affinity label-capture reagent commonly used for affinity
30  enrichment which meets the suitability criteria discussed above can be used in the method
of the invention. Bjotin and biotin-based affinity tags are particularly illustrated herein. Of

particular interest are structurally modified biotins, such as deiminobiotin or dethiobiotin,
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39 WD 01/77684 1 1 OCT 2004 PCT/ USO0/ 34187 where all of the have
been def typg@1pseRyi ously, except for SH which is a serine ;’g@bgonded .
at the serine group of the active site to the phosphate. Known serine

hydr ol ases include fatty acid am de hydrol ases (FAA Ti), kallikreins,

acyl pept i &@:}Mlmla@ésqmpxnhm at greppeidih (Srtvrbepdawgﬁﬂ nolr?hﬁjslmﬁﬁb@ﬁﬁﬁﬁﬁncller ,
rypsins si ns onbj n osphol i pases, signa

pe%p/!tO i das eé&"éﬁ élglog'f’ 6?1‘8?‘3?%3 %&rﬁgsﬁg Fpaly ﬁ‘?ﬂ%’ﬁh ﬁg Qt!’t“ie\g&’tdé tcgntam?%b(?mne
conver t ase9% @A ¥Ry, PRI tecﬁthaﬁ@élfnﬂ)'dblﬁﬁptaggédo&%&aﬂq%}éh%&?l? S e

usual ly being derived fromm I an sources Icu uman, may
conme frontYVemrs bg]@ﬂfrﬂh@sltpﬁdlt h prokaryotic and eukaryot i ¢, including pI ant s,

birds,sinverte tc O The ect i nhibitor be used in
a vari ety of wa%gthi&reé@ ki ayy t°8n @,Omt],rfép %@T@%W@%ﬂn%em ne
hydr ol asebowd:t Thé mme@tmab@awa%mghﬁ@ér tﬁa@éleaveﬁhfor%mbﬁ PRiehal! 00
cells, tlssue or other physiol ogical sanple of fnterest.

si t uat | onShemigRhAr é&lomb@mmaéreggtmcﬂmchoicerﬁmnkgr fon éheslebél mad yecfunttioral may

be nmonito enet eer.i ng eri ne hydrol ase proteins,

wher e theb%?l |V@:ﬁ(yr?3’ g ﬂf“ﬁféegﬁ t‘%:? qyge%cflng ﬂ’c‘él?ee%’i’thepﬁ sipegndhe of

ti ssue or hnahggroﬁp%&@édlﬁn%szb@al'ﬁmnhlﬂy%%ég ?GEQ%VJ‘?&B @al
cen r

condliﬂons usin honogeni zer, bl ender uge or ot
convel] entunrpstti Eé”luﬂﬁéalhéb@ﬂltff iendt, byt fsasible) ﬂouﬂlethemnqh@sthelpmdum;ft@e

centrifug (fzmgﬁ t ed for. protein content L.hg on
t he nat urg&g ntt?ﬁ% gan?eggh%%ﬂgﬁ#i’ SRRy St PRy P 998 Upp @@chg ng

nat ur al | ytoomoretainieddin thegproduennd Aies paifeefitathmditFor e HARRINALAN LA INRYathRLy,
further trﬁated as_appropriate, adding buffer, furtherl I"ut 1’'on

fracti onalhghPenited by Fhf‘dﬁ%}?@ﬁ ﬁhbpr@d@ot aeeosld uszat dleavager det:mihmand ual

fracti ONSy, idate co ed as

t her apeut | \(%gﬂogs@ggﬂlﬂg%%go % tl{l%@ogs @%tcp%%g‘?x "ot nRE‘RE\?‘ﬁ% ai Bfal

par t i léul ahyc;nd‘emr atidhBlict iim ghagp esdet, the @}‘ntﬁlétibt’d@ﬁtég? Wil RSk t%ﬁn@lﬂ&él/ gres, g may
one-or nore relate

noni t of ed aring a reaction mxture wt
enzyrres aﬁ’ﬁ‘ “ﬁ%}‘gﬁfg f gt ’aﬁwophlétymnbe@akenmﬁwmwgmfmchmmnhd add
one or feddifm B@Bgs'uqﬁi gto(il%g?aﬂfeﬁedx%?%the &Enf:g?'t or the

rate of |nh| blgﬂon by 1solating a quot's
enzyne ac&ltexnftllylkmg the ptcatunh@ tbamommm@nde&mﬂawum dlxhﬁréﬁ@ﬁﬁﬁe§6f | ne

hydr ol asels Ie W | l'n‘i% adj usted to have between about
0.1to 5 1}@} %EHUFWG° %%P e §pmg defaghment mgthed ondiblerans
bei ngzounrwama:hy THoRls SAHIE fia f such as
Tris, HEPES, phosglr?at es etc. aﬁlggn%ggﬁdf agwgpédngé@ltﬁ%% %04 WO
011 77684 in@tiatisn evidulight abdabldg]ydmwgls i Ty ¢holbeef 6fdirtkenrae wiith the chdiee 8f&i Red pH
may be use ABP _.for serin ase.w be a fluorophosphoric acid
conpound, & &H? 3?588?1“ ﬂ’é’%ml‘ﬁ‘é@e&?gw Pl%?%@eﬁb& yorgxamplgs alnkardes WP e pol ar
or gani ¢ sisibtib,i deSorithatin itse EJE@H&MQ@B& ¥inA8ek ahéd?i? |
conditions of the assa Et hanol rDIL\‘}g i%%é:ﬂ Lﬁ{dé @E%S&g%ﬁ%glyﬁ?G

have distinct specificities and prov1de distinct protem proﬁles (see Figure 6). Thus, one of

25  skill in the art can select the linker portion of the ABP in order to provide additional

specificity of the ABP for a particular protein or protein class.

Photocleavable groups in the linker may include the 1-(2-nitrophenyl)ethyl group.
Thermally labile linkers may include a double-stranded duplex formed from two
complementary strands of nucleic acid, a strand of a nucleic acid with a complementary
30  strand of a peptide nucleic acid, or two complementary peptide nucleic acid strands which
will dissociate upon heating. Cleavable linkers also include those that have disulfide

bonds, acid or base labile groups, including diarylmethyl or trimethylarylmethyl groups,
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5 an excess of the ABP will be enployed, generally at |east about 2 fold
excess, uswy diyr7eds | east about 5 fold excess, based on act UféT]% 290"
concentration, if known, or estimated enzynme, based on total protein, to
“ensure that substantially all of the avail able target enzyme has reacted.
The mi xt ur@lyhetherspeasbamates,oxestérs,dhinastexs, thinnoatersand alphi+fivorinated emidesual | y

not nore t bho | h. ..The r.eactj an t hen be quenched, wi th,any
conveni ent%sﬁaﬁ% uﬁgﬁi‘ﬁ‘fl?a‘ﬁ%ﬁ%{%‘?@ﬁo’é@m BSCr e glap}'x%g O The
resul ting &engbetadclaMabnsdositive bERVlatBRnkRARf NAGSs thhPire BHBRIIeS, USI Ng

capillary el ectrophoresis (mcrofluidic device), gel electrophoresis, HPLC,
mass spect¢leavableyor glygopidage cleavsbler n bl otting, ‘or the like, where the

fracti@qns may be, rved virtue gf the |igan Ei f.her the |igand

o1 ovi 065 a det oReaR BoURGRANal ek pffers e REREhrS dipRinshieer Blines

el ect r ochepalgetheratidiels minides, pelyasides, ﬂ&wmythafs§msbmdemilgyaﬁe@,ra Qrl i gand
may be re%ﬁ#ed wth a | abel ed receptor, and detected as the |igand-receptor
conpl ex. enya shnystraight ehain onbrapehed andiperioan obywhichenanbe cysliobarybs a

pur pose. 1 1FyLBF SRACHYL BoBR om b aGhRn Y ullB AR A PR bl ™ °

a- gal act osprefesed, WhdiDided Medy, will foiinallg el Rhdhaacids by§emyIe 3 cifvon atdindyany

cases commercjally avail able 20 substrates can be used for detection. As
i ndi cdled, & HL)’CMGiaFPéﬂ% rfiyd graups mlinkess capisioatain erasduereetrigatems (e.g.,
separ at ed h ' ( nni ' i f
hhepandenty PR SHGADN 2iiaks o SLARL RGN NGS iy s ofketals,

t he dif f erdiols, dndatbe like 6Sash BIR) Patant No. §,782 17/ fogadist of wefil futidtidnslitigsaind One

by uei ng dREFHBA! SERNTFR GRPGRBILY THEBoRp U8 HEGersr WBRR ALST (eha. ornyyre
menbers ofpdpat j f h R3¢ Qd kSl t he
ol et 1 ophor T s R b g B oAk, IRIP 130 B0 o, Al et Bty

| abel d3ar eCANSf ©8.dhetd. romtiditerlyt @ land 6, ahdeild gereeally lvefmmdsoutddod

B e o A SHE b RS e gt B St oy S s
chemi | um nGSGARGRN iiBeferritl 16 Ml dumtle br AOhB LS brdud, hiReRGhARE Y KiekiseS of
inhibition by candi date conpounds of the rate of “reaction of one or nore
probes with a pFlslinkerand/ot the digandpray be isvtopicadly labeled, forRamplerts684 1 1 OCT

2001 PCT/ . fam | teins, On | ect di ti ans.. whereb
2t sl ecTue i a S one2tF ke RorBY Bk Riker MU £ HAbiE fosfote, 1BF eramRomesiig, oo
that t20e aBuubktitofedGHtl BD6t € val besubdbithedivwith AOAREmafivalf B dal eussimeund

present. In this way one can obtajn the binding affinjity of thé candidate
conpound, Msatemforanothegetuch s Havith Fouse upsataration ta previdetadiffawntmash, at e 5

conpound. i t candi . term ned

concent rat it KiBFR RS, EAELACLenGRRE B Ay Ball RHRSL LRSS nger
condi t i onsdisthibutidng, fdrehapmpodes of tidoimvegtidrethépwilkbé oohsiderédlotieast thdsdnie
anount of c¢andi date cqnpound present. The conditions sel ected may be as

close to HICH! SPReFition Whese thsaimicaumbsrs ohdle apms and thest erarnigdind ini ons
may bessel : MoV : i iakl 0

enct tong. F UERus F FRLBR RIS OHRAART, ThbieRlrBn Ak afbct T ot M e
presence dhvertiengaonddetafoe labelipg ofthe lighadamtor Inkehtoofacilient quattitative aphlysis
additives,, etc., be evaluated for, their, ef.fect on the hioactjvity of
the candi o%i@aisoﬁﬁﬁr%fﬂwmﬁlﬁheawogg%’é?r%%ﬂw ”_&Fl@nf W&%Ptl?ﬁ/‘?ﬁl& SPHRBI®Scri mi nat e
bi ndi ng ofsubiRtedan difttabi c%ﬁﬁqlﬁgﬁé‘ﬁe.%h%ttﬁ@?xﬁg&tcghﬂé aweﬁééaé(ﬁa {[ilﬁ]lgj.hﬁurg{e?ttﬁé n

m xture. Conditions can be chose ere e reactivity candi dat e
conpound ilgbel oglinkeriaan bedoarnradibisetopically labgledhe gapith o fluoaiphopariarmae @spect,t o
enhan activi.ty of the candi date conpound. By determ ning the rates of
react%’ n o#le},ﬁ]i’gyﬁtp%%es&?CE?“?‘PB’PSWT“CC%EF?&Mrati ons of the candidate
conpound, the Krhd¥rob&e afidesinfladiforOtRad ih WOBHE ¥, v&tﬁkgl kapaaficatrot ei ns
can be determ ned. One can follow the reaction with tinme by taking aliquots
from t he rise@ppratedhyaetarencehersin, mapbehiedgvitinthe atlijgetoneention. fmthe no furt her
reaction occurs. Alternatively, one can gelect a specific tine at which the
entire reaction is quenched. Quenching..c¢an be by heat; reactive reagent
that reacts with the probe, separation of the protein fromthe reagents,
changi ng anot her condition that term nates the reaction, or the like.” The

amount of conjugate for each target protein is then determ ned. By using
probes that provide a




25 detectabl e signal and isolating the target proteins indivi Y F g.
usi ng anty ??er@ (%[t nonocl onal anti bodi es specific for an i nﬁbﬂrﬂl@%i“gg get
pr ot ein, D1Z¥* det er ni ne the anount of conjugate for eac ar get
proteins at-at |least two different concentrati ons of the candi date

conpound. applidation,Wnensts dryaffihitg edggedyisabitamindlyahentidallgriésiticabagient rat i ons of -
the candi date co one can_graph the variation in conjugate formation

npound, ,
for each &fesentaly i30ippjeallylabeled REODG; Wherg the canyegates pr dngasmis HEPRIAIS t he

candi dat e; ' Lde j ' . [

vari ati On“ﬁ%@gﬁpﬂﬁ%&% gﬁ?@ékﬁbfg{h ?ﬁ%@%ﬁ%‘?gﬁéﬂégﬁé d§§%§é§g&pﬁg %}% gf]ﬁey of

pr ot ei ns, ppateins etthavhiyh thel pbdled haveteacted podvidesgion tiei melatizaiqhiyntiticsofithe 1 1 O
C T 2004 WO,.01/ 77684, PCT/ US00/ 34187 this way one obtains with a few kinetic
det er n? natRHKELal BEPEISt ¢ of the inhibitory activity of a candidate conpound
agai nst a pl ur aly f } ; i Vel e of

a conpl ex prot g'ghr#ée}‘s ié’lgg?})@gzgﬁ %d ﬁg/ds%qa}f géb%%ﬁgggggpé;g?is&%{l’ ‘Sﬁﬂﬁﬂfn (r%o ilﬁ%?ﬁ?f he

i nhi bi t or pnépblyalkylEneotiegroaps) wdmtealkylampoisod frdpuf +hearbdr stwmspmethyleme and

proteins on,th i nhipito ef fect. i S . tor, each concentration of
Band! dat e PELRGEHEES, SR iie, o aud e sy whERbHn A s PSR IYr 1t ar get
prot ei ns igRnGakPERbLEERAVI fod) MRIE u,sxﬁ!’lg*l%'%@dh A0k DIY ofiBbRersWilih each of -

the antibodies Tor a target ‘protein at a predeterm ned regi on, one contacts
t he gli@encigeveraiynbaviednonriakoutrletovli0y mordmsualy p ta@dnommetet writsi Thetniomonramignt  of

conj ugat e at, each sit.e by ans of phe detectable |igand. 10 Th
i or at | S GG BF AFHIER B PR\ACTBRY PHOTTIRG e LRGP hEeREleH e Boto
whi ch the W%&h%ﬁnd%yﬂﬂh\éﬁ&_c%ﬁ&&ﬁ&ti%l BPROAOMERELAAS & under one

or nore different sets of Conditions, the effect of agents on the binding
profil e amdmbinationsthersofi Alteration ¢i fhedinker regionihas beersshovet tomalterithean all be

given to a _data, prace to.allow for anal ysis and . conmparison of the data.
Thus, t he BABTEB{CEPERER for 2 TarRpte o N QEETO RS (S8 e B ™S pr of i 6 wi t
one of5a group Siceth®b&HibRatokaEp@iacioh FfprébesdgRidnded 1o Fi0l prdbed hrificp be
anal yzed with a data processor and a data bank devel oped for conparison

wi t h™ knowtRreemselging anday prabep that prsivids information ebeuy thmertivassiie ahe prateiipounds
that haveghee Brcoza% §z§fj‘§§uag§ b%‘iﬁgcgiflgé‘ﬁog%s"‘éatb%igénhﬁirgga%?é AGlo %g g%gbe ghe resul ts

of the assays d D esi new co nmodi fyi ng
exi sting chapsblosite vetdrest titaigeiotelitantlat@édseg bortivh cTHRgprobs, wikkee fHeot e0NE
profile of cells. Dependi ng upon the inforpation desired, different_ data

banks wi | ideséifishlsregiety of sheproke Bamke rednssed e the tasgetisotgy Snep ferrobs dr ugs
i1l bacl t - f i P.profile of th
-\tMar gefb' @gr 2)&? %P%ﬁqgs t{weﬂr fogs? x?rgfgfé%?ﬂ{émr%s r%@?%%’@@&%@? ’nela F%‘élrglr? ,Qlfhf’hee

dat a bank etayaredmbiratien elidresf] thefsingte prabe anyithersbe useduwith thedame ppsisorhe on . of

25 different .coggo nds on the ABP profile Al sp incl u,deg in the data bank is
common cr JESUe 431 his stags,thepratsin tagges(sheanthen be deterpined Sy conyrmiondlavayss  ect
the bi ndi REGNEGmhiE : b Ny é"ﬁieic J elrgned can be
used in a%\g}lg%i ety Sgﬁ\%g?téf%%lgb’%?‘g&%}ﬂ%@gl gﬂfﬂ‘tg&@%"n‘%ﬁﬂtﬁ%ﬁ i’lg#'l i brary
al | ows f onffitdsi lgbeliwjlldhergproivile abiasdifomgthe desipe ofie dirugespelifei foetheftarget ar get

pr ot e'h . By . determ ning which variations in structure enhance or reduce the
bi ndi S aProLRDy y of the ABPs, one can enploy algorithms that define spatial
forms of the agyjiNehedABPHopodh@LRSCAH HetdR  dcteen skaysRuLIPRSFALRL reduce
the affinity. Introducing 4 WO 01/ 77684 11 OCT 2004 "PCT/1TS00/ 34187 this
i nf or mat i sortingtand el davn peseysemaybe widdl Wheoigdad,f Xy is detackehprier to evalfiationat i on

that fits.th t] ite.and l.so_h d to.define the.
Gt 1 but iSABROAHED St S8 Pesar e Yepas B Eo Y SR AERD AE SO Ehar ge
di stri but isRRgardes-kER pldaeoMSERcator dFictitiy b@hqyw@ef&éégn\m{et@erm@be and the

affinity determ ned. The optim zed probes can be use .
30" compounds are tested attached to or detached from, the solid supports, the tags attached to

the solid support associated with bioactivity may then be decoded to reveal the structural

or synthetic history of the active compound (see for example, Ohlmeyer et al., Proc. Natl.
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af finiti eswpwi/sbdsg active site. This information may then by a
data processor, whereby the desired structure may be further refine In
“this way drugs _may be rapidly designed for optinmum binding affinity. The
i nf or mat i d%FB%eS‘é} éﬁéd%ﬁ Q?ZEHQ%@A%@%)-{I‘#G&P@%}IﬂM spelolibramies acsmecaing be 10

el i . S idie .
el'ated er2dsiodidiblinkl it peCletBe XA el a0 Ba bRt
obt ai ns a 1996, iwie defcritecthe asdying of efcded ebmbihatonial iiaries fireé.pSs cArBoN®i Ch t he

ABPs bi nd. information is_useful in conparisons between cellul ar status

Th
and the pra&PX&ﬁsemeWm- Eype er Reneeidhe sompounds i p patvishlap pssey hes fowedis. A
i soased 1 EHue Hri@hvirtatEhibin 1dIR (Fablbitohed, BowBileooloVlach BEARE™T, '
know ng hotmemgpr-adwityénformativrer i s, what stage it is in becomng netastatic
and how the cancer wi|l .respond to different treatnents, e.g. hornone
treatment, chenBtA&F 9‘,111‘%%‘&‘& nueniinn erapleys twpdiffgreat eompesiBensomtastt ween
protein progy I : e I ve not been
shown to lﬁéﬁ Iél% fﬁgctglﬂ_’?/atigﬁvo v%gc%ﬁgh&é? Wgﬁ %i g%%@gﬂﬁéa#ﬁl\ﬁ%g%g?%t @ga rapid
det er mi natcoopingtion wll 2Mpbey ¢anhznatetialtlitsarins thittase béing s¢rbenedrfot Bioactprityl i | e.
i ¢ ndOpr GREARRE B ABTs Bttt RS dh S UEBIoP BRIt B Feintagtcell 0
ST at Us. and e S B s e PR neB R el B b
profil es, apdrceulduntarfere withtherassay. (Toaise lcamepaient Higaudsf such asibidting bnepmepares

treat nent, effectiy SS th reat nme an be eval uated and a
more certal % q%&%?eﬁ’dflfa(%‘g%? § ?ﬂ‘g &Bﬂ?ag%ﬁ‘ngﬁ ﬁ\cg%gf.‘e ﬁﬁa"lﬁfrpcl)?ﬁ/&‘ﬁ’@; iqtrducssdhe m
t he met hodngiesied ABPY vaBENVEntRTonS &laf ANGWHIRONARAtATABRY & dM&fthd 631 JitA00t
different related groups of proteins is enployed to obtain the 1nitial

resul 18 orignifiantdisruptias efithsreel mecrateranes gAny chrange in penaBRetroay bredstednzined

group of | e obtain the amunt of, each indivi | target
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st andar ds ABE intetieicd wiltmuefriodifyingfthkeomito chaege its respdnise ot aligpat lipoptikt n
and/or the relative.abundance, the _difference between two cell types, e.g.
nor mal or %ﬁ%(iﬂ A ?‘E‘?e 8‘?’?‘?‘%‘?‘)@ Arhess B ‘Aa‘%lgs Waﬁb?ﬂ?qtfaé?eéln‘ﬂﬂéﬁ’éﬂgert SFRAPE er ent
di f f epent itigd pebviddslperm&dtiltyasn firi§ Fhay SorRtdn Befhin® codditio that Wil Fé'v@'a&@St
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results in useful formfor interpretation. Eisen, et al.,
Sci . the same time determining the effect on the phenotype of modifying the activity of the

5. ndividually or in conpetitive nodes to determne their I’e|1':lt1i @r%‘

ad.

30  target protein. Of course, depending on the nature and size of the combinatorial library,

one or more libraries may be used.
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genes, suygh_as.avet.age r lon.lLevel , ti of xi mapl i ndyction, or

chronpso ?S%ecgg%t?%ﬁﬂﬁw’? ﬁPet“ﬁéﬁgr%vﬁé‘?ﬂtgﬁf?lﬁe celglar acyy Q5 8RSt pl aced
earlier idbséﬂogd{ﬂmgllys%éjeri ng. The display is represented graphically with
30 unchanged genes col ored black and increasingly positive log ratios with

reds 18f i ncr ed8hally, ione efiskitlyin thecart crovidersify ghe/biokgidal taegdt dy nioat dersil biyt h
greens of  increasing intensi 45 01/77684 11 OCT 200 PCT/ US00/ 34187
See al so,s?-ﬁ.l}agr.delﬁgt?lggﬁ ng m@%%’ﬁ?ﬁ@ﬁ o%&es&q@gtga@gﬁrs?so rAsaﬂi’d‘iuP?tEﬂﬁ‘é(F. met hods
of anal yzdxﬁﬁlﬁld?ﬂié' folowitth $reRRbE éahbedRbd o iﬁeﬁﬁ1§/ ﬁisrag%aﬂﬁf‘g%t@m sraﬁﬁ;@é.' y
for comnparisons of the

adapted to the present systens in providin | evel s
of connughit§rgncubjation @f prosein samplers.S -t2h% mlaliat 1.6meg/ml)prith thee’sBRY, thronj ugat e

f ' ' he. f. di d d h .and th
ol at1 oncR B4 BRSNS XD i B s RRb Bl e and p R TP R O S
i nvensi orexelukionrolnietaiRfwive RRebsh An@hétad ABFIETIY prolin isefofleses &ohPthehe

follow ng non-limting exanples. EXPERI MENTAL 10 EXAVPLES The fol | owi ng
exanpl es OHER He3.4 Mk pf bufferatrpated wthiIRS (finad cpraentration of 0.5%), and heated for

f I uor oph 1toRs P .wWhi chea NGl hiotin I r taq.. This "FP
bi ot 1 - AR 0° Lo THE Suble f Mefiaiye A5 Bn pRBire rithofoufl of Mgine o7

ski |l i n agh®sabéads §8igusd) foit RAGRLE Aeddin Gind OTHEBEAR afs fheh wABIRE wih descr i bed
herein. EXAMPLE 1 20 Cogound 1 is the starting material tetraethyl eneoxy

(3: 6, 9- oX&veralvplymesy rRyemevedmyperdprotein apd the HRP-lehrded proteins agar e 8.

Conpegnd d\,,ﬁﬁl h,@n : ' ' (8.0 nm)
was ? Er)|eate§1 ewi t I?B&Sﬁtﬁ%@gﬂsg%éﬁrlr% %E)Fu%&ebg'u}?e\%&g)ﬁhb(?n%zsol e (0.9
g, 13.3 mmohtes.2The ebptéd/protenns arb ewr exaan SDS-PAGEgek and ABP-labeled pfodeind 2 h at
roomtenp i on, .25 m xt ure,vvas t hen quuenched wi th saturated

r re. The rea 1
aqueous I\&iﬂ%dgﬁétwgia{l ShaydpbIgrng. excised T the gely diegsted With HyPHa: er
200 ). ' {EGhiAES ' %Q(]:?g (ggxgé centrated
l(Jnder rzagﬁgg% I‘S?‘ggg%ﬁgﬂ) Chr onat S}gi?’gglﬁgz%as% , garg cmgétgogsﬁgdﬁo gt hyl
acet at e- spscireasdiryafTherndass spedtfonietrc ifofingionhie aset inalakaba&iSeéarches o identifyl ess

gi}|:a§0H @%i,%glgdpﬁoqgmw) 8 3.8-3.5 (m 16H, CH20R), 0.88 (s, 9H, CH3

Once one has established a probe, by combinatorial or other means, generally the
probe may then be used to analyze a proteome for active protein(s). The probe may be
specific for a single protein or more usually a related group of proteins. By related group
of proteins is intended proteins that perform the same activity, as with enzymes that

30  belong to the same group and catalyze the same reaction, e.g. hydrolysis, phosphorylation,
oxidation, etc., and usually having one or more of the following characteristics: the same

functionality at the active site; the same spatial orientation of functional groups that bind
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3Q 6H, CH3Si). Conpound 3. A solution of 2 (0.6l g, 2.0 mmol,

benzene (1017768413 M was treated sequentially with PPh3 )% /34

mmol, 5 equiv), r2 (2.3 g, 9.0 46 WO O1/ 7768: 1100T2

"PCT/ US00/ 34187 mml , 4. S equi v), and inmdazole (0.7 g, 10.3 mol, S .2

equi v) ant tedigend;similer spasialstractueesandtdonfasaation; rsomhltmolpenla:twcighf' aiue 30 min,

pr oduci ng het er o eneo solut ort on of
séiné 8% élﬂl‘{\fap EGHA&5rs glgﬂ: [F ﬁten?sn an E‘H’Fﬁ

t he reactlon m Xt ure was rensy Ever al

times wit Hisdhétjon meweat sotivd bﬁ)t@lﬁmm%ﬁv%ﬁ}ﬁbte@ﬂ Wxa](‘@ﬁ%!ﬂﬁ@aﬂ’yaf ‘}&en
partitioned between eth | acetate (200 nL) and saturated aqueous Na2S203

(200 ni) . BHOMEs gregappleyddayer was washed sequentl aIIy with H20 (100 nlL) and

sat urat ed ague i e and conc nt r at nder
reducggd pr essu%:% %&on&%gaﬁr g%”“g ‘b%mgg%i BP‘ﬁ‘gﬂ ?gytlﬂ‘
acet at e- hduanes eaaf éfficttaty it thSerbral &aﬂgblteff&wﬁ@hmcgatbu sQﬁ*’
colorless ojl: %Q’H NI\/R(CDCI3 400 MHz) 8 3.85-3.60 (m1 sz CHZO 3. 4

(t, J = 53@Moppydrexy,PrEYSYE) andsthid, WWIIJ reacvwethﬁzﬁmczmnammmresemm&e {s’ 9H, |
CH3C), O. W %)Srﬁg@ .0 ,
5.4 )eqw v ar‘v\l/gl'lslaggéél to OéOF U@‘in%org%‘éfhﬁtﬂﬁg %8%%@%\%&&1882@%% 1 xt lT:g

was st i rrsatveato distB{Dishdyetviedn. aancave ead in mactiveqrotetn, Viasotharaitastions, theom

tenpe ture nd dl&gtl submj tted to flasg chronatogra hy 1 S ( Si02, Sx 1
S cm oo/0 tiog atihg eherpea frf’?ﬁta’%rww d & the sgea @5@@9%@011 % as

| orl 0P)
3. 80-9. séﬁa@gﬁh*""*%l‘i%’?“‘h%z S e Ry P ey HEEECD)
C:C-ISCHZOP) actryaaen,(thc? p@ﬂlpmfﬂdﬁﬁ)eactﬁbxﬂwg]sbe z&Hlm; &ﬁi}SIg_tlg Sorpaunle & nf sgl llj'é i (I\)/;l
conpou equi n
vas L1 oot ERPEIREA AP TPIR AL bp gsesbinches b gidsakeingn, alazide peprplpp, acylieione,
reaction H&gﬁn&h llhﬁﬁéie fc. zécof \%mﬁgaﬁrbﬁd%ﬂ s%fé%ﬁvéi?'i& {hte'tz\il\lg%g gﬁé“%ﬁﬁ}aet hyl

acetate (1 ‘wat er The organic 1ayer 2S04)
and cbhcethepselsis bnu@d torthel a@m sgtpe@hﬁne andoncetylenesgo sybiich @sma:m@ ekc&on m

3-10% CH3 ff dS 05 0. 28 th t . SO
cl ear oi I%‘%}%’%P%‘% e&&é“kil&ﬁ‘y cgtbgh)ﬂ@?@“gg(%m{epr%gﬁb?% B& gs 2
3. 80- 3. Sbai dﬂﬂlgro OR), 2.1S (m 2H, CH2P), 1.31 (t, J = Hz,

CH3CH20P) ; MALDI -FTMS mi z 337.1377 (Cl2H2707P + Na+ requires 337 1387)
Conmpound 6. A Adictactable labelds p growohy, is detegtabkmlow ¢or@entyationy, usnalbifesf 0. 28

(0. 038 g, e Y3Eohici Sra 8y T0h B ntivblir el Cc'cé‘l@f”%s?éguxsﬁec? 055"

mol .20 2. @hecatialogoud hllecaRs ] duito Aifkireiices Wmoldchlat Qdighk, 1k @ﬁmﬁf at ure for
12 h and then partitioned between CH2C12 (100 nl) and H20 The

or gani ¢ | g§erorpaenctic propartiss hindiag @F%@@Saﬂlﬁe@e%ﬂ(me qettn! h&i?bema).’ bga OCT
WO 01/ 77 d d
o essut o MR T Vol Of o M Rlgtn] B B eop B 0 SRR afboy il Rlent G
50. 035 g, biadidg3o g complansntary ireceftbvfoties t‘tmndh@mtw@iplroteﬁlt-laliﬂdgs {agldChihrisi{}0a MHz)
b 4.45 ( iH,. ?HZOC;%LQE% 4, 20-4, 5 quﬁb 20P), .3.80-3.55 (m | 2H,
CH20R) , gl ¢ (sotopgy p tepayp metahehe CILTOYP RIVINE 8 heferoatom B0k 0 He,

2?8 ?ﬁ%ﬁ?&ﬁ’ﬂy fOdNRh blolbEcdlsAmpIES; alﬂr'?&eéc@ﬁg SRR hnistesbiit rGifHprefianly

having a quantum yield greater than 0.1; an electroactive group having a lower oxidation

or reduction potential than groups commonly present in proteins; a catalyst such as a
coenzyme, organometallic catalyst, photosensitizer, or electron transfer agent; a group that
affects catalytic activity such as an enzyme activator or inhibitor or a coenzyme.
30 Detectable labels may be detected directly by mass spectroscopy, detection of
' electrbmagnetic radiation, measurement of catalytic activity, potentiometric titration,

cyclic voltametry, and the like. Alternatively labels may be detected by their ability to
29



Conpound 7. A solution of 6 (0.020 g, 0.044 nmol, 1.0 equiv 4 .
(0. 14 L, wo@AB78¢y Was cooled to OC and treated with oxal yl éhﬂ .;0 082 -
m., 2Min CH2Cl12, 0.164 nM 3.7 equiv). The reaction mxture was a 8led to

warmto room 10 tenperature arid stirred for 18 h. The reaction m xture was
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HC (2 x 500 m.), saturated aqueous NaCl (200 ni),_ dried (Na2804 and
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in their enti réwp}%%%&an ’i‘?ﬁ%éé’ry %5’ 2{‘3‘8%‘{@ g‘? ‘§{°§§°19§§a]e10 5
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partitioned between ethyl acetate (200 nL) and water (200 mL). The organic

| ayer was washed sequentially with saturated aqueous Na2S203 (100 ni) and
saturated aqueous NaCl (100 nmL), dried (Na2S04), and 49 WO 011 77684
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wi th sodi gy insépaces. ths ABPywill beesedrie analmzela rrgisin yanel for getiemenzyme.
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10- (fI uor oet hoxyphasphi nyl) bi ot i nam dopentyl)-decanam de (7). A

sol ut3don igelugdi mvnﬁlonou@%chfpmogra@hm, cegyrifugation, ﬂmzrmnqeoacmvmd cell 06 M
-78 | fl DAST,
2 a1 el %‘dﬂﬁﬁ‘%ﬁa%ﬁ%ﬁf%ﬁﬁy%%%%‘*Lﬁ‘*a%%ﬁ%'wmﬁuilf.*;e?té' WPt (5

reaction presdrus thewasvityhefitht taegdt edzyble(w), sdithante Rgdnher cfatdainieht wall BEeni R,
di met hyl for.mam de cont ai ni ngq‘ly\l]-lg% roxysucm nj m de 0.25 mmol, 10

equi v)  antnEERLQrdeverdEmygraty sed.(PagiGylagty beiew gm ap@ gther denaturing

conditions will be avoided, such as organic solvents, or high salts.
30 Usually, a proteome will be analyzed. By a proteome is intended at least about
20% of total protein coming from a biological sample source, usually at least about 40%,

more usually at least about 75%, and generally 90% or more, up to and including all of the
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m xture was then partitioned between ethyl acetate (50 ni) an t (50 .
m.), and Wg%919%&ani ¢ | ayer was washed with saturated aqueo | ? om),.
dried (Na2S04), and concentrated under reduced pressure toy(g¥ &4

10- (f 1 uor oet hoxyphosphi nyl )-N 15 (hydroxysuccinyl)-decanam de (as judged by
crude 1 HpiNen pbtaiablefromfthe sdece. plinisfthe atoteome miay be praspotincnistacttoetips ed .

wth 5-(biotjnam.do) - lam ne (Pierce, 0.0021 g, 0.062 mupl, 1.0 _equivV)
WO (W RGBS tBE sorbansT foavhl eordhied lvipts WOBEREEAS Unde!
a stream ghd gRIKEUSTHY %m%e& Wilthd SRt RFERI f P OtBink SSnBrifly WAT ?‘%%E%E't about

sequentially wth diethyl ether and ethyl acetate; solUbiliZed 1n a m ninmal

vol ume of 29 difésrensr protaing, usuallyst deasteabout>SGidiffesent prteins and &l mostredsesH®Os ol vent
evaporat e Thi,s_process was, repeated once nore to.rid.the desir.ed

bi of i n@l a??&“ 5‘8 S OF ng)}g%egas&feggéﬁwxgtegm 5 ¢ SPBBlre R Ixtugeol PEQteigs Froma 5
white fil gk : PERIVERd Gl M . 400
MEZ) 8 5. 98&%3)9%0%21% w%h?gﬁy %%&(b s"%l g ﬁlﬁ,potﬁ%oa@(gﬂggmgy dé,‘l“l;@i,ﬁru%, 4.90
(b s, 1H, D proteimsithatgre tadpet pro@ins(for the ABPsitha7arg mse el anal3CHRGRYteome22 (m

4H, 25 CH 31 1 2,92 (dd. J = 4.9.and..12.9 Hz, 1 H), 2.72
{d J =12§5&|@‘1‘3 %“}Pﬁ‘i Wil bg ﬁ?@rﬁﬁﬁ}l‘%‘@ é?)%\ﬁp%?{geﬁl?fggeﬁiash‘%z}nwﬁst-sm; P ABHRVE
(NBA-Nal) n1z 6R8erdBjAhé SEAplMANHPER: eadttib6RWL058E 0P 3teds Akbally4taLaE at i on

of Tissue Sanples for Reaction with FP-Biotin. Rat ti'ssues were
Dounck! hoARyEAmecf protem angd 1pay have (0sue efproteins origprep afrivenienfiiaBa0, with 0. 32

Usoni " S5 brtloH R SR SF Enl 0% 2 il g R il R SR adfysi ™ ™ O
super nat asppropiydto beffeccdntanttdtion )and@$l, #dedit® dOhe ol mdE: RBPL Mdy/thén g1d t hen
i ncubated for 30 mMmn at 4 oC with one-tenth volunme 51 11 2004 WO

0l / 77684 piddedi239bAba soncentration i the sange of b G mMdo domMét Afienitoybatings

avi di n- bi pdi nrof el . i / nat an ft.er a brief spin to
el et e bBh Rslehlty £F g Rt bisohriieR o 0O AR B ke CormbloBbnat ca vi
FP- bi It i ngaerallysfor abhautliel 60minRencteiperatirefh GeafigsSeiadoas20v 4dpd;heBi Ot i Nn:
Unl ess ot herw se indicated, reactions between protein sanples and FP-biotin
ver e cond{feFl HaY P aPeRded.bhe pamplg may npvhhe pssayed imdiiferentwaysd denendinga

gl ass via I apor at ed under a stream of gaseous nitrogen.
Et hanol (h.%@?i‘%&%&g@%gggﬁo the vial, followed i mediately by 192.5 p, L.
of a 1 wg/~L photnei aspedtatkhd invamtion, thefrhethod provideb dorr antitative Medsure®eras

i ncubated at 25C for 30 mn, (.anal centrgtion of FP-biagtin was 2 p.11.
The react?fgsﬂ?e i n by

#afe m@&m@m’@awﬁﬁ uigs,£qHs AptissHes. hargekddentificoter fa
Soa o ¢ Ak B 3 POLRI ORI Acivfty Blcifles AR o duBRRRP e

concent r asangmgenefal FPatbgy tambd Bdaddngd o detdeveothe pratebme wide rjublitatnd andcr eases
in the | abeli.ng. intensity of nos roteins, jndicating th the maj, orjty
of protei %anﬂgangp 8359’@18 °¥8’ec%?¥f) Pt?‘?tﬁ’ﬁty&f@_é?telﬂlﬁ W%BB‘P?@&@%B%?’% litgages of
However, ABRGi@dffeiihg spiciity 0P ResRbA lﬁith‘i’)?&eﬂa@. The FRIBIPdd esbeltdds30I N tO

show significant |evels ‘of nonspecific Iabeling (defined as the appearance
of new prdisinyeriipnantieased tridertifyaictive potdnoed lowi abubdaricepactive it ecinples

h d i f FPsBi ot R ti Pr ot gi .
SDS FAGE: GRUHeS B DY s s dieiel i PFATF Elfbir o clasets ot brfelg, such
SDS- PAGE 4shflembenp oeteil fr@ifde prasink, ariffotdthsicoansieawigtolinaldCdumaiinatdi ng
onto nitrocellul ose nenbranes, which were blocked in TBS wWith 1% Tween

(TBS- TweeH3ctigns czdziechemical drartiensduph as immipepresipiiates. 1Further, thewe roethodser ni ght
at 4C. Bl %n%e%i)ﬁe& {Be&latlfz%acfiﬁgren etsqn %Qpr%é’s'eglprrlétgl?lrs ?f&ﬁ‘ﬁe'rcsnr% cgﬁ Et%s's.d %%re (HRP)

example, the methods and reagents herein can be employed in diagnostic assays for the

30  detection of the presence or the absence of one or more active proteins indicative of a
disease state, such as cancer, particularly profiles. The ABPs may be a single ABP that

usually binds to at least 5, more usually at least about 10, different target proteins or may
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conj ugate (BioRad, 1:2000 dilution) in TBS-Tween with 1 % nonfat gglf oot | k
for 30 m nwal o1/2683. The bl ot was washed wi th TBS- Tween threpcﬁugﬁ,%f

~m nutes/wash), treated with 25 SuperSi gnal chem | um nescence reagent s
(Bi o-Rad), and exposed to filmfor 0.1 to 8 minutes prior to devel opnent.

For the cobpamiXr offABRy that bisdde thesameaumber erfewer Wmoteing @idmaybiptids, t he

i ng. o A S oyt LA B nllhls GOLATRIER Mlariar 2GR T
pr ot ei ns bysually @i-nl sdifferdnt my wheérealié grofileAbilEincludes hﬁﬂﬁﬁlibn?fof%& grotein

sanple (0.5 5nm, 0.5 - mgl m.) with the ABPs, thesarrplels di |l uted
to 2.5 nL Pli‘?teﬂl%, §n%ﬂmq9ﬁ%§$)wéﬂ\@d5€t}for &rougp af felasedprotsing: Usually.thersiwidl be the

excl usigpn || ected
From tha ety LGRS AN ARID HRNER Théing Thore W Gl ds

PCT/ LTS00/ &ffeted7 prateing el thbhbm‘BE‘Soi(;frmeais may 2t srahdreow atQefstdne ABY heat ed
for 10 mn zﬁ) 80 Tl}g s&ggle is then gﬁ;‘#ted 2.5X and i ncubated with 100
m crol i t er Yihpe GAH8E Lo pisent abagt ereRftargetipRtinss at room tenp. The
beads are then I f 0

protein and the‘g%%-glq}g\ggfﬂédﬁ géfiﬁg){oginrl\ ét;lr“(ragE (Z SOI {évaﬁ] ta hd%l(gg' g{%\{)ﬁ%&batéei%g of
st andard mnhﬁiamwmlffgrehuiﬁeeresb\jhthaateungl ABBP 9dEs ot sipnificantlyes. The

elute r ot.ei ns. a un on a el .and P—I abel ed proteins

i dent |d1f ec1‘5 135UR g e% ec&ﬁﬂ?@%ﬁ\%ﬂf&%? g{eﬂbﬁ ofdhe-slagpt @rS@Fﬁp% FRecips) Where

di gest ed Wik R1dss NSt TeasPdlibut 1S rfeBibels| hdge @s%anyrgﬂeaet éﬁ&ﬁt‘éo‘iﬁé}ﬁ?&E %h&@ Ibg

MALDI and/or el ectrospray mass spectronetry he nmass spec I nfor’mati
used in daeibgsile sebind e st leastilQenmitieys otoraBRIE zle Hetdrniife thodvailaisle EXAVPLE

3 MOLECUL CLERI ZATI O\l Ok EP- BI NE P I NS Brai sol ubl e
extracts @EPQ—IA%! U A physiolom %418%918@%{“% ’E‘ KENE cpq:a,_xé]gtegew
( Aer sham [RbabeB A dBleQa @xmlbﬂﬂfé a%hb'ftfgffﬂeﬁlbe@ o',f HRRAgss OWRde %ﬁ‘%h %b@ﬁ(fﬂ)xg rnm

NaCl . Sanples of the elution fractions (10 fractions) were el ed
wi t h AP bi ofiipisress In the seseiof etfinitydakels, and carhdstmﬁmadtemaﬂahimmtmm ing the- 75

| cDa d ed d.and d Mono-
s gp ha?(r)]s e%o#%ﬁ?ccl &% Hon cﬁéﬁ%\gf%é gvﬁélgﬁ%g S?EH i g‘ ‘T\‘/b‘ﬁ%s‘%’ Egty‘g{%paeﬂv?%otge | i hear
gradi ent  ahre2OProtil andvbiNaine aibers! dTAEC1Rds Winl thE) Cgfdbéﬁf(ek Qf'&xegﬂotﬁﬂf doﬁﬁﬁﬂdoﬂ the

two | abel ed pl‘i)tEI ns were then run on SDS-PAGE and transferred
pol yvi ny! i &f81ls) pr l)’éatied@e(qavmﬂv}almmt@n@guﬁw mptlefontissues ¢allg or Besgieans of

wer e oxci Seorh ot B QiR find U doh A Ermbbdsior bl F kIR P35 by

mat r i X20as sargetprotein,ag. @%sg)sqréermﬁg | @ shoald berundbistdol haa e e dr gﬁx?dcu&ﬁ'yr ce
decay tine- netry, (Chaurand, et al. (1999) J

f 2
Soc. Mass. ex%gr@iﬁry g?ﬁtheg%zgwg%‘%ea%té:??aés%roiﬁﬁwwme the BripeEy taEgaihlo
equi pped Whitbxfent Wh¥fifled 48 |pg,rardgénl|§fétdﬁﬁb clll,}eorg gQ‘ bl gﬂﬁ vggtb% kG4 5 ed

in M5-Fit and Ms-Tag searches the Proteln ctor ses
(htt p~// f dhdenfutudns gxmplawndldothnhmmgaﬂfthetﬁrmts) which identified the 75

kDa protein asofflg rat rth&ﬁg@&) ﬁ‘g,hilEJFanqr} ésc)?%iﬂrﬁ s%cigence KI AAQ436 and
the 85 | cDa pr 5).
Expr e9si orpréfeins@ifi 'aﬁﬁgbV&lﬁQ' &%E%shé‘anﬁ%égﬁl@%ng%ér ies) BRd #ath c%ﬁml%

cloned as follows. Prinmers were desi n tine enzyne
sequence (IRo#rissalspigningttarget ctgnpounﬂmmmgaﬁw for the target site of the target

protein.

For enzymes, because of their roles in regulation, cellular activity, response to external

stimuli, and the like, there is a particular interest in being able to determine the enzyme
30  activity in a composition, e.g. cell, as distinct from total enzyme, which could include '

enzyme that is not active, and how the enzyme activity varies in relation to external

stimuli and/or changes in the status of the cell. For reacting with the active form of the
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1 1 OCT 200 PCT/US00/34187 (1989) J. Biol. Chem 264, 8892-8899 ‘3 sed in
pol ymer asgo@iahdssr €action experinents to anplify a 1.4 kb P@'ﬁﬁlg 4329}% :
clone froma rat liver 5 Stretch Plus cDNA library (C ontech). IS
anplified cDNA was used as a probe to isolate a full Iength APH cDNA from a
liver |ilenayne orfbtherfioteih)iis\desirabltbhioredmploys 4 fixchonedity Hat & #1gakeSSi on 5 -
vector, pcDNA3, and_ transiently transfected into HEK-293 cells as described
pr evi ous [T§atively spacafic o the-faret SRAVEIBAVH IBE selafvely spesifin isantended thatdasd wit h
Hepes buf o : - ized in
Hepes bu %Irm/?l!y?ltggg% Egpg%}} lrerg’ﬁgﬁglﬁg}%rglg%gﬂ %@%&%ﬁ%&%ﬁg%gg%@?bed
pr evi ous lwill(réicamgthathel fifacaivadlity (HQRNMY ipacant Nahht thé\Gadtiobslity opfbaly does
2238-%242) and Iasg%) d WI@QDFF:) biotin as detaj] ed above. 10 Designh and

Synt hesi obfeagt, fi¢ ﬁylleﬁa EhGofiahis ShandRa ald-tupe petiste site, pasticylady with
generati Qe ﬁfact?vetsﬁs&ﬁﬁ , M%ﬁltog¥ h{ b?ea&e‘égritféfd%‘%h& qug‘i&ﬁoﬁ Grd & 1%%9& g ase

famly of enzynes, we consi dered several possib reactive Br ups and

| abel i ng distingtislyitleis nofRaetivenite latmlikg fipnGhcpivity alegenxient abglines ofthd ackbvexitet r at ed

arger oot er adr R AROEHOR BBy RE B e AaRE AV it Gorm PR ERtDs
identify L0 i, 1Bs § ' ext - :

551- 556) . G i en Eﬁ? s ofotheryHiEras |’§g%13’§/é§1‘ ?fe%}g’r%é’ﬁéte’sﬁﬁé%?ﬁﬁﬁtg%tpgtr NTE
i n t hese haxpdirffenent teactine sitdsh isis ajspalasieable thet the femtionalityaldes notsedatiwitls a
general prohe for serine E%dr ol ases. Powers 'aElSpCO' | eagues had gener.at ed

i socounar APV BTt EBREne- o hpaples 8t Baghive statesinglude: ) pr -8 ARTBIESr s
(Kam et j j D61\ 1996)
oi - 20 ey T PRIGE D el bOa iy B dons it (ther vt of 2
gr eat er mangeovaent};ed)ienayysincindsagive kamfothatiarl @ eezimenthdt mquigethien

h h M te, t i tt .t ds,. al kyl at d
Punert on didiBshansther RS Are ool RS, VAT BRaiGRaiindY,  ever of bl o
i nhi b5t cpno@mgﬁatap,l/rédh%ﬁo@/oﬁidm%ﬁ/memplaﬁemﬂ%ﬁ@ﬁ (els.:%rfbﬂﬁicfbf%&l@&#‘cﬁ £t ght

remai n insensitive to such reagents. n conttast, i nhi bitors seened to
sati sfy cRBVeIsion tO& actygistaseied dengturgil sndyanash§) mytantengymdst §) engaiingst t he

jori ' | ectiVit.y f i f.am |
gt 5 eBhad B bR AL LRSE teRRSbiE knifenRS Intiditegs: a7 s BTG it
wer e avaicbfillos feiviRite] The ¥nAmtkstoTineeht voillrusasiy Bt dasEod dfetifie,

(Patricelli, et al._ (1999) Biochem stry 38, 9804-9812), the detection of
such agefirgonpe faystsinsghisphfipes lysine.asginingyaspartatg ay glutamate ek ¢ niguahariofdel | | et

al ., sguUpr a.. ri . al 1999). Anal . Bioch 267,

206, 311} 2By SRV HREChadR oflnengyind Featliog" B B pREE Hhlhei g

sensi ti viftuyctiohalitis dfotiesp anfind adids Bey bothehmdendfabe ABT Mheshamepindwhi¢hct i on.
54 1 1 OCT 2001 WO 01/ 77684 PCT/ US00/ 34187 10-undecen-1-of (1) (nunbering
f r om SchéenpSINGLZYBR Ve Ipelyates is shpsen te empbasinsithe ddtarepcss gmbending of the

i nt er medi gﬁa% ol - e i L under refl ux
condi ti or@l:P§t§)reee t Tglvglg%(? ng%wp%o%pﬁgﬁvgt%%ﬁ Etﬁ}\ﬁht&%%%é@}%%ﬁverted to the
et hoxy hy dmplemepting tiesubjeet Mmethpdologptamxbgenduk inactimebhisl Rideg kdthe preteins

(TVMSBL). The, do e hond .6 was oxidatively cl.eaved w th_rufheniu

{11 o by SR e AT oF i e P B aes iy n AP YL profile Of Ge SeHaln 4o,
3k936- 39 ; ' ] ' el Jatila : t of 6
W th exczééu%?g{dhﬁngﬁil F'hgass%rf'd];e?rf Bﬁ?‘?éﬁ%ﬁ? edc?‘[l)%%tl'?l tg% \F@g‘&‘%ﬁg{c‘ﬁﬁ%m de
(NHS) af kopwitedge willibs gainied pb td the dorop lypaptity aidddentity ofitd tatgetedproteivgis.
reacted with S (biotinam.do) pentylam ne 10 (NH2-biotin) to generate

FP- bi ot i Wﬁ)’%eér)ﬁ‘?%{héwﬂ%ﬁ-c route also allowed fox the facile coupling of
6 to other re les BFpReHYS fall Rethidin haird bAERS GRINiSRERIBFddNBtaseshi Ch
generated a fluofescent fl uorophosphonate, FP-fluorescein [8; MALDI - FTVS

( DHB$O 1 trapgferasesy hydioksier, tyaseq sedierasenand igases. ol aatioslasymnbodimenty | ar
schenme wag LlJd,zed to synthesize hiotinylated.sulfonate,esters, for use as
Aope 15 Jhuthlsd e S BafortaBiotelyst e ek gRAT 4o lesf aspept

st er eocorfe diad i§ydﬁnléez@usm&gesmmpmn{de@&?d-gﬁlewbdch%fpr@@dseg,m.%aggﬂm,des
of type VI (see also, Sornensen, et aL, Angew. Chem Int. Ed., 1999,
38:971-974, herein incorporated by reféffence in its entirety). Conpounds of
type VI are anal ogs of the netall oprotease (Met Ap-2) inhibitor fumagillin
and are used as ABPs herein. 20 EXAMPLE 4 ,FP-BIOTIN I S AN ACTI VI TY- BASED
PROBE FOR SERI NE HYDROLASES. To initially test FP-biotin's utility as an
activity-based probe for serine hydrol ases, we reacted this agent wth the
manmal i an serine am dase, fatty acid am de hydrol ase (FAAH) (Cravatt, et

al ., (1996) Nature (London) 384k, 83-87). FP-biotin behaved as a potent 25
irreversible inhibitor of FAAH (data not shown), displaying properties

e e e M o e it gmpe— o o o 1-- JE—

Py




WO 01/ 77684 7 1 OCT 200 PCT/ US00/ 34187 identified both FAAH aqd t he S241A
mut ant, awvwé gi/9esected only FAAH in the FP-biotin reaction Tﬁg@@hﬂ&‘ati ng
0

that this inhibitor exclusively reacted with the active for?‘r‘f € enzyne.
"To further explore FP-biotin's reactivity with serine hydrol ases, we
i ncubat ed Shy@puypsinst esternsasnmich s neatylcholinestemises) thibésterhges) drhidases, €ehak St ent

wth the a n of . proteases found in this tissue (Mnsees, et al.
((1997) AdV: ’p&%ﬁﬁﬁl.l’%%‘iﬁeﬁy%ﬁéﬂ?es’%ﬁsiszE‘j‘?saﬁﬁﬂfﬁsoﬁ‘%"h aﬁwg%‘lhgacl}?&%ﬂ%an ten
testicul ar apylabssfeiase. Phesindraay lgah@dis Ryabial ' T
masses wergp%bservezle, rangi ng Tgfaom SO?%%%EE%%@MVS\A@%E@?%%éﬁﬁ%g%?éﬁﬁj%ﬁ’on of

I ?belhed plr %@Pﬂ@%hmhﬁfﬁms-mﬂbﬁr lslrgemissis hteltqllolihgdméases;}indgdiﬁ@ nmagviver s
i i ! bs Mac Do . (.1996) J.

o ol | FlamrickiPrEnals BB B LANETSTD, MRS sl Brmtinean o

prior to tamidopeplidases, andRDNMhiyeinG! DELEBE afd pho@%ﬁat&fee,}]s%ﬂ ab SRGLH9;

further supporting that this tagged inhibitor reacts with serine hydrol ases

i 3 an ?_ct idP esphefararpraci phorphatases, llKPWéI! mowmwtz$$,mﬂedmﬁﬁteddm?
Fpobi ot  n TACPLA%Y HhAhaTRANG LR BEGTRRIE TR Thal FRETES poRSet e

appar ent ckimpées] which\indlideerepmessuthia® tAdsingRidasdf e.bhacS4R| R icRr ot ei ns
reacti g& nor e %L%WI y qQver the course of several mnutes. Consi dering that
many seri nETBrorEaRERe &% ei8nMAR kingses; MARK kinagesnfoAdM &inages, prageid dgrasous

(1007) " Ay T 88 it (Afggt B Giaorddionitls Uion BPGRHTS e 850 - 2
_cogpg_r ed t hmineixidasgs, al‘coEﬁ-@th&@olgeﬂaln@;%sr, g_mehyduf delhy@mfggnefsé@, %ualilﬁk ALD%II ’
I nhi bl tor- r ses. ~ Ile -plotin reacted stron W t ree
trypsin, t%@ﬂ%%ﬁ?ﬁ%ﬁm&m@ Pt (fdhen ppteinsghatagpef iﬁtegamn?cdzdmpem,

rei ncubat | : i1zt LN : i Lbitor:. soybea
P ypor | it LiLA B8tigtS Aefmbé focBbls? 6 HORI RSPl A ip R R, o1

si gni f 1T antrinscrpiiet factozsyproteia intibitongpad the 183&. Sol ubl e fracti ons of rat
Consi st ent

testis were al sg exposed.to STl and then treated with FP-biotin, i

with the relati @B‘F V%Wé&n@ﬁéécfsifeff towhich the ABBs bind may beidentified in asearisha |

but not alg; Ltk IWVAR ' Lani i . abel i n
f o Stnhwh B2 ehdhVR 1Rl B8 %ﬁiﬁgg ?,I g\s/ {61%91@ bh %.ﬁﬁ]&l{}%/ rélsﬁﬁ [smcl 9

intensities in the STl treated sanple. t hese
hi ghl i ght ¢hesacterizing i by mass spegometry disolatmgambsqiencitgethd@niyme b onal st ate

of a seri ven in the specj al cases whegre enzyne activity
varies wt 85%6%%%@52% ' Sﬂ%ﬂgﬁ%gﬂ%%?wm%mﬁ%?@ﬁﬁéﬁpﬁéeé%%

par ti c20 arspetificichizpfe,Cectidphoree séabitiod ahg iR drimaithodiued sity of

serine protlgase_se ande’56d@§ 10 SC T 280 V\DW(,]&%%%%& F%TO}ILISC Pgéﬁg% .

i nhi bi t or splgY g lakeled antibadies ppegifist for thelanzyme. Thesconditivmspinder wikah the supr a;

Decl er ck, sitRha, : ray. Wihout an actiVvity-based probe
T ke FP bi pdite ‘ésjgéa{%‘?iﬁai?%d g@%géﬁeﬁaégﬁﬁﬁq C%’F&dﬁ%%rr‘f%veg’[eaﬁ?’é‘@(\mlﬁ e

di fficul t ybuffessobutoim,sihepe tHetriffon 6bhcetirationomll senehilly Yella ¥RS a8 8EABOLE S0 —
pr ot easesb'%dht ese sanples. Finally, the ability to nonitor rates of FP 5
biotin la HHQ qug the,censeniationof each aetive enzymenwill gensralbnbetboat 0k t e -

subtl &5 NaRERErdni) b 0% MEUniBREnG WitdrSitficient time for enzyme binding, non-

specifically bound enzyme may be washed away. One may wish to use conditions of

increasing stringency, by increasing salt concentration, organic solvent, temperature, etc.,
to determine levels of binding affinity. By comparison of the sequences at different levels
of affinity, one may readily optimize the affinity sequence. In this way one or more

30  libraries of affinity moieties are developed and can be used in conjunction with the other
members of the ABP. By having a repertoire of affinity moieties, a specific affinity

moiety can be selected that provides the least amount of background in a particular
35



Mol ecul ar Characterization of FP-Biotin Reactive Proteins. In,qr err g :
verify tRgp oiffshroteins |abeled by FP-biotin in crude tis§Hie[U§ 5'4 wer e
i ndeed serine hydrol ases; two phosphonyl ated proteins were Fsofated from
rat brain cytosol. The nost strongly | abeled 10 brain proteins ranged from
7S- 8S kDaenvireninest. afot extanipds] ohe affinity@icietyhmaypbeprefdrredfobs tavpetren2@fie anal 450 -
mVv NaCl. To_.estijmate thﬁggg ndance of .these proteins in the ~Q el utions,

t he i nt enR3Tfigulas backgroun ﬁ}eﬁﬁn@ﬁ"‘?ﬁlﬁ of 1952816 $$Mks conpared to that of a
serial dilutio : =3 i 1okl or .
Both the 75 angror DERAbAER ARFSARA GitijeDro@ITR oih b Actiblel hifSpiifkaty

i nt ensi t | @sumber dfalifferent mathods. Bor?WestgrnblGting mphlysisf coéttiqral &mdjtinms ags) ,

tti | [imt, .f th ti,tv..of th t ej t hat
ot it P nebSiRES et bt B et o R Dk B e TSiaS- ang
75 . kDa PAGIEloAGn#®ue &((%dﬂiﬁi@é}eﬂhatea fof §0.dein Rf 84€l e{h@tﬁéﬁ"hﬁfdnyelx& @éﬁi ques

as acyl pepti de hydrol ase (AP 7 (Kobayashi, et al. (1989) J. Biol. Chem
264, 8892PAGEgel (8:14% aangapiqn)i defiee trahsferringshdproteis iomntheqel tect with DI FP

or t hol og TPl et aRet i Pl ouatiie,Be DI i€ ALk 1 ) it it 3% 1 o7
DNA Res.  flon-ff dry3thilk-in THSTRREA: 79 linoubatel) Wi A4din Hag{1H8 céﬁ\ﬁgﬁk,efg%éﬂb?ste the

e
KI AA0436 protein shares .30%i deftity with the prokaryotic enz Pr ot ease
11, ai0so radisbperxidashfwherebiotin kasdeen awmployhdas thedigand wi dthePraeeptoivasdyment o,
et al. (199s e Bloghem 117 . 654-660). .The. Ser-H s- catalytic,triad
resi dues cgqnﬂgaget @5§éﬁ$?re%&%an%§%é}*%%%&n}e}f0f ﬁ%m%e%\ﬁésﬁ%émﬂr@lzyemﬁp’ 33
suppor t i ngasHedtwith TRSTRWEE tba:an@wﬁ@i-f:bacfﬁcanp oyeid f&%&@f-exﬁgrﬁef&ng]%?ie?aﬁe I
fam |y of serine proteases. Finally, -biotin also l'abeled a. 10 Da brain
protein tHeatedyib an approprigte enzpme subsiraty foppradurtiomef 2 detestable signal andd)t t o
15 finol e Tl f i t i_nhibi t or
can readi eiyet'g{engeﬂclz 315'9%%%12‘1&}5 no arh%g'%?gdr@ %’g?él %a%t'op% é%éﬁ%%oh&gr%ﬁ%%@%h( 1S
finol¥520 expressedt er@®imd n@jties aRRg INfEreatPréted sampldsdis c6aductdietyln FP- bi otin
coul d rec{gng changes in the expression |evel of serine hydrolases in crude

cel I ul ar Homesy ugiag ap Aphalmager 200044 Iphsinnosedh). AFiterantiy myo s~ WO
0l / 77684 PCT/LJ . I t t. of the
cyt osol i ¢ ahe el tg el gt el P60 o ALARIIR eet T o
strongl y @®uwehphonyl ated 85 kDa protein in the APHtransfected cells, but

not in control %e?lrls transfected with either enpty vector or the FAAH eDNA.
In contrast toOHSr analytiea it?fgﬂhh‘?% wchde hinding ofthe coniagatedo gisBEpedymeansd

pr ot &ion VgSink #88Hd. Uchshgared s Ll iftPF 1ab@ i speci

FAAH-t r ansf ec%i gﬁidcgoﬁgfg%ﬁntglé@t%ﬁﬁ \}h\é} ﬁ?ﬁ%rs gg?}gg?ag r‘{Jalghg'gc gfgl:]azngtspg%fsicg " this
seri ne hyelreodrggeumsef enzymes enr aldedpwith theentibodies bin(ifigangnytatgreavpne thas upr a,
Patricelli, et. al 1998) Biochem stry 37, .1 177-1 S 187). . Langer,
exposur esSFPuA D the sHae. plhsDTPRRRG P miow Of Fhe SHELRC MY kAP SFruied cd
HEK cel | spyatheRatie] SphdtboheSlaBElahay B4 filB¥%sdeaP 2B EeHant e Taes Wiyl of APH
inthis cell type. 10 Tn summary, the data presented denonstrate that

FP- bi ot i nenzame product peavidesi a detentahde sigealsegi fheorbscdned. dQther techmiguebanclati¢ and
tiss sarrrgl es t2€¥ de@tﬁsub@anom ar_goncentrations (%f s%ri ne h\éq ol ases,
and 3 r SCOPI AT EPURRAR TPM BB IFPoPIG Aine TieiCeR eI AR MESRIBH | evel
of these &BawPhsresisttoiqhamtita® theBfyn@)t to highlight that the identification
of FP-biotin [abel ed grégt eins using standard avi di n-HRP cheni | um nescence 1

S assays is exPremayplyegateriine minimahgr parpelactizity e can do thiy by eownaking o

i nut : ' ' m . i | | ited.f hi gh
i oughpiteer ok Bir BABERGRLUAREA Yo BRishfEe) Aoty SFomiit sbiRacntonsd B rent
of a bi otérndersdngsied t thesepproandedy afidly bictirylaedpebicih 3tadardh Tot gxagsiest in
t he subsequent hiochem cal, characterization of these enzynes. For exanple,

schr i ¥hertaksa pagfied agfivesering bydrolass and coruyate de campletion vithhan appsensiates 20

i mmobi liz el 1 . . . LlJtate the
cheni cal SRt s e BRa ot e BRIz P BT Lol B e S 1° oy
(1998) Angdnerdtheptandérd chretdF signéfy) on 4 gelibstabatailleccontdifs ErRd®ptdomest hi s
techni que allov~is for the nolecular . i%enti fication of serine hydrol ases
(as well as theirxespective catalytic nc eophiles) directly from whol e
cell and tissue sanples. 25 EXAMPLE 5 PROFI LI NG SERI | VE HYDROLASES | N RAT
TI SSUES WTH FP-BIOTIN To test FP-biotin's ability to resol ve conpl ex
patterns of serine hydrol ase expression, we conpared the profiles of
phosphonyl ated proteins from sol uble extracts of rat brain, liver, testis,
and prostate. In the | ower nolecular mass range, clear tissue-specific and
tissue 30 restricted FP-biotin reactive proteins were identified.
Interestingly, a strongly | abeled 33 kDa protein was identified exclusively

e e o e Y b1 o T .




20 the class, a sub-group of the class or individual menbers of ¢t %0355’
and a |i gage ohpressequesteri ng the reagent-conj ugat ed= enzygﬁ; /b§003 g Way
_tissue or cells can be assayed for enzyne activity of the di ]ferent gr oups
i ndi cated above, to determ ne the response to external stinuli, such as

drugs, heafoningated withihe sameyABRI A protein aetiviityrin theearpdeoteomet whosesigndHi t i on,

h in.the. f | d i ned wi.th agi
Cranst or i) Jutie e faba ey of Toh StoPasll it Sk hibiheaRt wrovmenomit o
a class ar e porsiderelitouspreent aihinkly A0 lof BECHES biszyale ihike ﬂo%ﬁ{e.%e

screening for conpounds with high affinity for a specific enzyne.
l'i gand all Bewormyng kinstias ansprabricangentration dapensienesf assiys, emzcamsfuth¢ridetdrinide t he

te h 4 £ 0_j i th . ich th t i
CpociTi s BeerBkE BarchPadfvin whils M ookl 5o SRS XIS Al T o For o
optinization. 58or mm&imasm%jmw%ﬁv%%btehm Péh AL @%%%%Zs&

COMPARI SON_OF SERI NE, HYDROLASE. PROFI LE. OF FP- Bl OTT N AND FP- PEGBI OTI N
RESULTS 5 HRRIFRaeLo by apgnirtstyehy eomnaredy the fallowing mefbad ean bowsedPA pootien of

FP-bi oti n, e RBSSH: ' gﬁ) : ' necti.ng its .- :
reactive group tgﬁg-g{%?‘!gii irgﬁg&rﬁt oca?:ggén%:teg{;nselr?gﬁ?hﬁ%ﬁ%ﬁo}gﬁmd&gc YoESntrofdB) . A
vari ant of péifiohs of tha attivendniddhadtive sagplet a tHacaemédwitaiociiaviiamsof @p! aced

| i nker was synt hesi zed. 10

b hydrophilic tetraethyl | ycol
B 1o 10t S BPRY e 8 YEOR ChewRS UG08 7aL e peots 604 Boppbsdiuia 2.

whi ch fol | gui i il [ y itk .
triethyl ph%\g%%@ﬂ?g%ﬁ/eg&g l{(glsp ﬁ%ttldesq%sggégq ?}&%@gegﬁ%s‘?@l t% %Vﬂhlqﬁl_lﬁgi{/‘l}lplgi ne,
fol | oned bgheaveprobe)undis appliddite dicsactive poriody). Ader beffiafeit reREtdH tiae, the
NHS- car bonate.GMngound 6 wa cgnverted o nonoet hgxy 15 phosphonate acid
7 by treat HBREY C YS\PW"E%P@?@ Sapple| n gepagsted Hoin theirgpspreye ABRpound

7 was trea } s i - WA ] | ed
(o5 (b o ootk W) ol ilétiont kB giaptih CHIBIEA DR Linid gl ind (T BQUP
FP- PeglBi otamplREsadigested with Serotease fe.gl, bypes) forcreate Aatiktrd of fRppidexdcTHesdhnner .
To 20 denpnst.rate that, biofinyl at .FPs coul d di sti,nqgui.sh actjve proteases
from t hei rpe[p% deg ?r\7 %%"é*}‘lgﬁg ﬁ,ﬂ;@ﬁdg)étytﬁugﬁqrgfq,@gécpﬁégg%@a PﬁPtECi?\é éa{f)PéPnﬂy
amount s of taggetdwith an ABPE. S 088din 16 e HBfikiNPRIpPort ¥ tlle ﬁ%ﬂ@ﬁ%?@fi&ﬂﬁ!‘rmﬁe

products of each reaction were then conpared by SDS-PAGE a otting with
avi di n ( Fi §oletedpeptidgsprg thenioptionallyseparaigt oyl adigiid chrouiatographysstep (@red

chynot r ypsy | bl & ittle or no,re fvity.wth their respective
25 zym)geniél.pl'f;?g]{l %@r@é&%@%ﬁ#& r%‘%s\%%?c&?mteﬂgt @%‘l\la&#‘# PeRiiles FYRIESePERE BFene
chy not20y psprotesrsnart defised dsaamsecf_e@imaﬁgxﬂﬂmﬂg g ereRBEsS Te.8f, abRhdtitMGe 4RIt he
reaction. Nonethel ess, FP pegbiotin still showed a nuch Stronger | abeling

i ntensi ty SEHMET HBaSAgRAPYNAaRGe) bendad ta thagaviiiprabeithan ioHhedightprobo gBhe

count er par gt i i al % of nprotein present in
the forner ?gﬁ??f%%%%ﬁ@ﬁ?%ﬁ@@%& #gég&ﬂéﬁ;ﬂg@ﬂ gég%?%ﬁ%gggﬁ C“?an’ to
observed iprogidetieidemityatf thepaitive grneiaafipimewkhish ¢ite ABPYlabdled P&ptidds gpposur e
panel ) may, hav tually repres ed reactiyity wwth trace anmounts of
chynot ryps‘iiqﬁwf’gt ﬁ'g’rsu’ﬁﬁ%ﬁ\;o&? fe Wﬁg‘&‘fmé‘éﬁn% ¢ megbersf agivemprotain

Pr 0ENZTe fafiifyRRRA A& HothGroRas AR cHIe ithe Yidsle! ¥ g i 200
WO 01/ 77684 PCT/ US00/ 34187 Conparing t he %e‘r%ne% R AR rigd bt th ?F]t Fofi | es
Gener at ed samphe ®R-{Biotréatechwith B hpayBand light pRobesiand piocessedas deaiibedabowst i s
{1 p.g/ul) re treated with ei.ther EP-biotin or FP peg-biotin (4 p.M for
1hatr oommelgyrﬂﬁpgﬁﬂvg HFeEImAGYICE ,Wll:ihe quantitatively cqmpgred npergsthe fwo| abel ed
seri ne hydipidsthyaitibitighemateing abttaRles e BRI | ik dbeavi di n.
5 Control rez?é?i 3?11? ing\_/\hi_cﬁ t he protaeoeﬁe \%g? heat™ gﬁgﬁfjé%%ﬁrﬂp%&e?o ,
treat ment bindpd persions pf indéiddEdpeptides. Qndothasapspticlds that diest detenmiisdd syptkei fi c
(heat -gensgt | [ nonspeci %i c eat -insensitiv rotein reactivity.
The se3r%i _rlef_i#%%(rf%?c{a :gpaa%epf??%f Nt Y%?ﬁgpeé%s ‘Eﬁli;lb%‘c"é‘&?%‘if%afg}? ‘B?’BFF'n'gP QP%WZ?:P
were stri ksimgltyneduslynddre teanatte saftiplddethe Yahb nfetifd b @ b BSIRRVRL, BCAPL | on
(Figure 17A). A pair of 50 kDa serine hydrol ase activities were 10 strohgly
| abel ed by FP-peg-biotin, but displayed very low reactivity with FP-biotin
(arrowhead). FP-proteone reactions condugted for longer times (2 hours to
overnight) increased the labeling intensity of sone serine hydrol ases, but
did not result in the detection of any new heat-sensitive protein
reactivities. Therefore, one hour FP-proteone reactions provided profiles
that were considered to represent "maxi mal coverage" of serine 15 hydrol ase
activities, and unl ess otherw se noted, subsequently described reactions
were conducted for this length of time. The Probe Concentration Dependence
of FP-Proteone Reactions. Sanples of the rat testis proteone were treated
for one hour with either FP-biotin or FP-peg-biotin over a probe

o Y ~ - ~ o~ o A e p— AR A a2




25 |l abeling at all of the FP-peg-biotin concentrati ons tested1 1Kb(ple%0f
experinme rted the forner explanation, as clear )

concent rg?lég?ﬁg@gendent | abeling for all of.these protei nsTEHUPY/3L87
observed in reactions conducted for a shorter tine (1 mn; Figure 17D,

ar r owheadadditioral abiigye isstopieamtinnte thoadivitydusébprobe wilhbe required for each
concent rat%‘g{}s ?f 4 7 8 30 p. M FP-peg-biotin, at |least 18 distinct serine
hydr ol ase®HBYPRA £78R e oul d be resol ved on a si ngl e lane of a

one- di nensi onabrSRSRASE SRt dsFISHY S tdiled Aib KR! Bldkimat i on of
FP- peg- bi ot | nﬁl? p.M produced a 61 T 1 AbrSuRp g oas

PCT/ US00/ Bakestfluprephiospldnatdsy simi|l ar serine hydrol ase activity profile to

t hat served with 4 and ~ M prob i.e.,.no_new heat-sensitive protein
react ?"l\zi ties \Ayf’re&ﬁé‘?(@&i’ the c‘?rgpﬂ'}@f’gmv‘éﬁbé%ﬂ&efé\g?‘é{% OHNWAYh | evel of
nonspecific protein reactivity. Therefore, it was concluded that S

bi oti nyl ated FPs di splayed maxi numrati os of specific to nonspecific

prot eome reacti vityXat Ledheé@a-R (DT akging from4 to 8 p. M The

pH Dependence of FP-Proteone Reactions. A single m xed buffer assay was
used to evaluate the pH dependence of FP proteone reactions over a pH range
of 6.0-9.@héetiaditions: 1 ~, g/~ L soluble testis protein, 41tM biotinyl ated
FP, 50 MM Bis-Tris 10 Propane, 50 mM CAPS, 50 nMcitrate, 1 SO nM NaCl; one
hour ¥eacti on)F, BendPhave fheisnasmapmedeipg 0f 8ner, peosphobsépwyd anong t he

FP-1 abel ed pro{el NS\ t:h Sene r] .ol ases exhibiting an optiml FP
reactivity at %)cﬁggilﬁa‘%\q:b‘af}}]gm%g,se%ﬁalﬂglgg%i’rovx/neads) and ot hers showi ng an
FP reactivity Lhﬁhliﬁﬁ!ﬁgw to increase in intensity as the pH was raised
to 9.0 (double_arrowheads). Although nultiple serine 15 hydrol ases appeared
to show "pH i nBdpanakphaticigroupefat lepst 3 earbon ptems usualueyleass 4 endbanaatewst hat
nost of tz«ﬁﬁﬁfn C i i the,t] cour se of
the reacti onst seé a oa\gggtié?ﬁ%é&g?th{eﬁgbﬂgﬁiz@h%{;ﬂng@%@%ro ﬁgc '%Eﬂ P g
pH- delendesubllybeingstrhight cliniglhikylefe vt sliglche®d (Wherdid iHeyalBdedd @op@r ayirer s of
the reactjon to slow their rates of |abeling (e.g., lowering the probe
concent r at'PBr2-3 A0SR atamps) csahgated or phwdrater gisually tglwmg notapaee thyn 2 hacker ound
FP react i yishdrdtip: €ased significantly at pH 9.0, with. ~several |abeled
proteins appearing in the preheated control |ane (single arrowheads).
Coomassi e bl uemsit flionilngnd eveal ed that these | abeled proteins were all high
abundance consf,i.t ts. of the testjs prqtegne, indicating that

heat - i nsensi ti tés ﬁggle?ﬁt?@“rléﬁﬁegﬁﬁi% 1&"%6%?%&"??‘% formof FP reactivity.
Consiggeri ng f ugg L@ Wifl [ gl?g;y hShl 25
simlar (or gr_ea{tgﬁﬁalg ﬁggtliég???dégxgp fos&qg.dgﬁye att%lg&?%'g‘ggé@#g%ﬁtg R’g
former pHrajsthiebistingmddhe detectebleflabrel tiay bewrfhicrescant conmployad,se. mffliohésseianzy me
famly in,c | ex..prote . Kinetic Analysis of FP-Proteone Reactions.

Al t hough &9 @et?%@sﬁﬁcg?fc'rreasur erents offer a sinple and rapid neans to
obtain a gener AlsoRaftelest & cbfiBofils! e PRbR MAHILNAS REmALEsent in compl ex
prot eomes, Kkinetic analyses 30 are required to deci pher nore intricate
changes in enzynme activity. For exanple, alterations in serine hydrol ase
actiwisty that take Rl_aﬁgzé'(r} -tll{]e absence of changes in enzyne abundance may
remain undetected with 622 171 O C T 2004 WO 011 77684 PCT/ US00/ 34187
biotinylated FPs unless rates of reactivity are neasured. To explore the
ki netics of FP-proteonme reactions, rat brain nmenbrane fractions were
treated WRHH otinyl ated FPs and the time course of protein |abeling

foll owed by SDS-PAGE and blotting with avidin The goal of these studies 5
was two-fold: 1) to confirmthat nenbrane-associ ated serine hydrol ases
coul d be prof i Xdslatigaid iheluding dateetbfeAsbelpnd 2) to test whether individual
seri g@ hydr ol ases showed significant differences in their respective rates
of refctivity WithlpANggRUPR and FP peg-biotin. Initially, brain menbrane

proteins were %r 1 - R 0} | | Of. to.and,af.ter

sol ubi l'i zat i Onﬁw@ﬁﬂ}%%ﬁe@%@% é%ﬁggg%&r?g‘ltohezée Oélc%tgmgfla‘é‘ggeﬁfoénellif'%n t he
FP- menbrmtreger aibrewehick agdyl tensubSitaiedar uasubstitatdy Wheteadsttkitdintdy ko of i | es
wer e observed w th nenbrane-associ at ed ?nd Triton-solubilized brain protein
sanples (Figure 19), indicating that de 8ergent sol ubi l'i zati on mai nt ai ned
nost of the nenbrane-bound serine 15 hydrolases in a catalytically active
state, Therefore, subsequent |abeling experinents were conducted with
Triton-solubilized brain nmenbrane proteins. Mst brain nenbrane serine
hydr ol ases exhibited rates of FP reactivity that could be nonitored over a
time course of 1-60 m nutes under the follow ng set of reaction conditions:
4 ~Mbiotinylated FP, 1 p,g/pL protein, 50 nM 20 Tris buffer, pH 8.0, with
0.2% Triton X-100. Interestingly, exanples were observed for each of the
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reactivity profiles: 1 )«enzymes that |abeled with FP-biotin af 1f
rat es thanwieRpeegssbi otin (Fi gure 20A, single arrowhead), 2)](,154}%%/&%[ gt
labeled with FP-peg-biotin at faster rates than FP-biotin (double
arrowheads), and 3) enzynes that |abeled with FP-biotin and FP-peg biotin
at si mi | ar halg; airo( exanp) exyathioymiadsgtc. Imsompeinstances palkyland SubsBeut&dalkgt bivi t y

was apparept | lLled .o, C letion with FP-biotin within one m nute
(Figure 20 ,On?lghaﬂgélﬁ'éqlgy%"Egt%a‘%é’ﬁé‘?%s%ﬂ”g‘drﬂ?&h slower rate with

FP- peg- bi oti n (iOfpagicanalinterbede cbMp&idds wHeRCHh 2@‘9‘ @Tl:” 60 m nut es;
30 Figure 20A, rifg)ht panélll). Ve susgect (gltgvthatg 3 %\%6 1 ?@8%%‘1 1 OCT

f2001 PCT/ gé@@rbyxmom otaliplene partécularyt whére bicﬁiﬁr(linvldndigg;ldelﬁ&ﬁeeﬂhefeeﬁ)e'ﬁt s
tt i j F in it t hat
ool avs @ S YRR B Cabdog) Brpynatity, 1B 886 e SRl asamaiy B of gleout 3

treated brai6reatibitans the RngihnsilVhd desRMIP rélhiel kdNbiah Rt fike &F tﬁ‘?@% AAH
catalytic agctivity at two tlgtr]r]e lpoi ntg 5 gari ng the reagﬁi%ﬁm{m Agrﬁ%%flz

activity c ltgaﬁé¥‘ﬁ§§ EEPEHVE ﬁeqeh@rmﬂtﬂaéﬁqnpﬁtgemlmami riples after

i ncubat | f L i: i At | L. .Signifi FAAH
bt vty vas obait HBEA ot el P Bges by e Sy e HiBtne Edhe Sl
poi nts, Wi témpéindi & thedefifle hydrolases| relativaty @ngl, thss Haa\bos 18994, 3ngu3R% FAAH

activil\gi, es&ect'velsép relative to an 10 untreated control sanple).” Thus,
FAAH i 152 t9a0 2biy S90Dal, haw#n appsepnate taceptoyahs syathetivatlyiancessiblee glistet i N,

consi stent it i : t | et i, vity., Cansj.deri t.h

several br ?aflylrﬁ1 x{r?rneﬁ rgﬁﬁ%ﬁ&ﬁ}%ﬂ%gﬁéﬁ %sbgg&ﬁe ﬁlﬁ%bdo?fiélf’@l@ﬂfflf’ 4‘53%1{1?#:6-%

bi ot i nyl at dutitFiphenyds arndnderivatiess, theveoss lavrgcdinatc. IPhddy Ii érﬁﬁ‘hiai?gst?or@'l'c]j@' e
xture of both probes;. a nore conplete serine hydrol ase

t j th.
het 5."?5 \;I)WPIHFHagélgﬁgaldsmt%oﬁu#agaﬁm{gvis?rhfon binginnd dethie-orr dleinsinpbiotingand, M
each of " FPuhitakiied retitle EéDmmgms%'ugpaH&%gs oInHEOR W e AeBRBISRT | V1 LY

profile that resenbl ed closely the Ppredicted nmerger of p es gé’nerat ed
with ebth rleasntheseduahydrolasé bended 20 . infibitseofthisdnvendos fiom the aécepehd MY

I'tiple 20 _actiyvity- d, . to a sin t “mul tipl exi ng'

Can-ehhanctrerlgetris S BRBRS G rnpobiolprubith Cubbarentared ybiosipl o, 0

can-ennance g . . | ¢ Al . f

5 farent Rar TFaOuRiert AotpEu Rl @ BE bicfrelisind dalfilb b bloulbBitbjeftent O

hydr ol asesWheredls kale dr pseutiolnlagroupssiiisplaes] with atdatkplpkosphite, faltowedby

hydr ol Lvi Ly, 0F Of i f._menb fracti 5 fr | of rat

) ssues. - cacitt bR of G2 ol Racafory or Aohalr. dhemcH AR Gboph ok Neo

sol ubiZ0z at suetinirhidyt &stdr o caibddERIHhyddidd) nﬂyiﬂe%aci‘c‘dl%P tﬂéliig}%aafo%%eéabi@as
a Cl ass

sel ected to, enrich for integral menbrane proteins, pr ot er ns
not or i ous! pbeleondedsiora linking, sropp termiatingn 6a ething grosp b4 fosmres dmide. The

I nteresti f ' HES ] ossess uni que,and, col IeX

profile opglriréeh#gkean -Ba%sbsotgglg%gde Ser| ﬁ’é%@ﬁgPﬁé‘&%&fﬁ@?f%&%ﬁ&ﬁf&d@%@n.

Not abl y, ecarsinatiad, formieg ad 8lkyhtédeminer Ofer thadl ted RemdagE iswbibbicomMuRdeRill ched

in brain r:;nbranes S nglg arrowhead). Likew se, heart-enriched and
r

(
testi s- enridAdeVEdham30 arhen ploms, wawlly fewerdhans? scabematomse Thew majobbiamd and

L1 Pl @sar 1oueapis 1 GSRGHR! e onhtitiéin thd crbistTolnifg Mo 1Rnd: 4884bte tabe o

the alkylfluorolphosphoric acid group, generally neutral ﬁinctionalities, such as amido,

oxy, thio, urea, thiourea, etc.

When the subject compound is bound to the serine hydroxyl of a serine hydrolase,
the resulting inhibited enzyme may have the following formula:
30

X -L-R—-(0),- P (O)OT)-SH

39



Eval uating the Target Selectivity of Noncovalent Serine Hydrojasger 2004 :
I nhi bi t or, Lotk nyl ated FPs not only distinguish active sggqd gg/ I'ases -
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m.), ice col d 30 10% aqueous HCl (50 ni sat urat ed aqueous NaHCQ, ~ (50 nL),
and with PR%Eated aqueous NaCl (50 m) . 'The or ganic layer was dried
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87 (t ot eonmre sanpl e preparation,
Iabel ﬁﬂ %ﬁaf ﬁ&’&ﬁ%‘ﬁm Fé)fa‘?t?@gﬁ’é*g‘%ﬂé Qﬂi’r?é%uhﬁfﬁ‘t‘?@é’ﬁle CE QT Ygduse buffer
(50 MM Trig
centri fuge%elg’gglll}glr?ﬁ]gh ?/Ptg? Ahs &@cﬁ%n%ﬁoﬁ%ﬁfr%aﬁﬁ}ms tg%g&&ﬁw%?%ﬁ%ﬁ? and
105, 000 x the gati¥e affin)ity ghoeps amiatlexmfp enovbfications that resluee fheanffinion) Introducitg ust ed
to 0.5 ng protein/nL with Tris buffer (w,thout sucrose) and kept at OC
until utilized. Unless otherw se indicatéed, reactions between protein
sanpl es and biotinyl ated reagents were conducted as follows: all
bi oti nyl ated reagents were stored as stock 10 solutions in DVMSO at 20C and
then added directly to reactions with protein extracts, keeping the DVSO
concentration constant at 1% of the total reaction volune. The reaction
m xture was i ncubated at 25C for 30 min (final concentration of the probe
was S p,M, then quenched by the addition of 1 vol, equiv. of standard 2x
SDS- PACE | oadi ng buffer (reducing). Quenched reactions were run on SDS-PAGE




1 S and transferred by electroblotting onto nitrocell ul ose nbra , Whi ch
were blocked in Tris-buffered saline (TBS) with 1% Tween (T 3@ and 3%
(wt1lvol )‘Y‘Qfﬂ 4168 ‘Hry mlls for either 1 h at 25C or overni dfﬁT/Q@OO@@ Bl ot s
were then treated with an .avidin horseradi sh peroxi dase COI’lj ugate

( Bi 0- Rad, thls Ah listb e@@% -
washed vmtth#%@%\Rﬁgyg’ﬁ%#@%?%ﬂﬁﬁgv@\gg%%hgﬁgﬁg%éﬁg th 20 Super Si gnal
chemi | um mt@@esitcendeagdm be @&ddolaaﬂl)w ttawhargzmbhtimdnﬂhasﬁﬁaceo Onemr 20 min
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met hanol BKE&“@F”@O? atl?%womrﬁréafm@r Bemetherapp ragioficsany, ¢&- gianes #comelation sed
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anal yzed %@wﬁgp gétg?se%q%gg@l g{(%? %%?S‘r’]ﬂ% tEr%gﬁ %Hft élb? ht Wgﬁﬂﬁ’%m
mass spectorhmbtelcgly lﬂ'MvdWim theatitdasepathway permitsta ﬂapui&ltterden dffike M5- Fi t
searcl). of Pr ot.ei Pro ct or .dat ahases ., ...

(fal ¢dh. mﬁ%s Akys byeo BN e additionsopp Ay folew the canst o
Prot eo ”Etﬂhb@%edﬁ&bﬁi%ﬁﬁoﬁﬂy\ﬂhaﬂ égﬁQH@%nfo'téh% pFAHIE. p'me Mifoﬁxdti'o'ﬁrdaﬁééfﬂﬁxg@lﬁe ,

which identified tthe protein 1 as cytosolic 2 class | rat al dehyde
de hy dr ogepraiée isdmtr@iuceq xntozeci@tamrn@nssorémpmgsdmbmf@Joiein prafilesnstatus end DH

. Prinmer Si based e and
arrpl ify tﬁ%&'ﬁ%@%‘g’@&%}i‘%‘?‘m@ﬂ A\glr%% %ﬁ(%ﬁt"é’ﬁ% lII"‘r%ﬁe eALDH- |
eDNA was sdthisdrivgatle chdnged hepiafilderitly tieana@XiRhesdht, ARe ¥BétRenest oTthe A,
foll owed by transformation 20 and expression in E. coli BL-21 cells.

Expr eSsi oficakment spanhecayalyatad and gvnemesertaipyevalyation of thg autcomesAchieved. PTG when

cultures grew | elle d the
super nat ant re%lo\il'gc 0% thgéﬁgetp?etpme%{ﬁadgde?ce% &?g‘bﬁg‘%g"sﬂd\r{’rﬁfﬁ@n 8?# §€m§
Tris-HO profilssrirom differfnt réREdgdvbi@hproteins ederbyloyed ff sisih thé irfitidl ety 158
(I'my/m) for 30 mn and_then sonication. The sol uble fractlon was i sol ated

by cent r i lg#a#-oRases aube seniugafionoos the AﬁP ke ralated gigyn @f prateirs. onganay
B0 i s e0taiR 2Bt ol LARUEH et BRI A Uhihall, Bl SEPARDuRTRCS 1!

Af t er30waspriotedn irt fhe rblated rowy bouldud deb tatgehpﬁ)@emtitommdgmﬂ reldvive fabﬁndamde t he
eluted protein co centr ted to 10 protein/nm. The concentrated protein

sol ution e gatsit %Bldé‘ﬂ wa agrount an) Stt?télrﬁt’é%rﬂcﬁ?%mn?%b‘é‘feose 6

col um, éﬁ% ggbﬁ | es
cont ai ni ng pufE‘F‘%“ffgfj tﬁ@ﬁ%@% ﬁ}rlllg osglgég?ﬁtc ?Saﬁété{ré c??stt%ngsvel at -78C
in Tris buffer containing 1 nM DIT (fin& cALDH | protein concentration,
1.5 ng/nL). 73 WO 01/77684 Expression of cAIDH I in eukaryotic cells. 11
OCT 2004 PCT/ US00/ 34187 The cALDH I cDNA was subcl oned into the eukaryotic
expression vector pcDNA3 and transiently transfected into COS-7 cells and
MCF-7 cells by using nethods described previously[Liu, et al. {1999) Proc.
Nat|. Acad. Sci. USA 96, 14694-99]. Transfected cells 5 were harvested by
scraping, resuspended in Tris buffer and their protein concentrations
determ ned (D protein assay kit, Bio-Rad). V\hol e cel | suspensi ons were




(30 ~, L, 3%total incubation vol) in a volunme of 950 ~.L for 1Zito 45 mn.
After prei icon of the enzynme with inhibitor, remining ¢ 4
activity V\‘/g@[b?r@zdssgred by addi ng NAD+ (500 p, M final concen%%[pgéwﬁmd

" propi onal dehyde ( 1 nmMfinal concentration) in 50 ~. L of buffer. Production
of NADH f I eiirblpRouydftialatcaibrbieinh indh Bt enRbeRd Galift TorBYinfigshl BronRASUr 1 NG
the change in absorbance at 340 nmfor.2 mn. In substrate conpetition
assays, pufhiiiafpraagienis thgropracessedis anrogrammisst dath piotesset, wWhere takata( 50 p. M

i 25 ~ and M.of 15 f i nut 5C | |
of b50 pL. DRIk peRimet wlh pMiPtmita st B e dos B bed above.
20 RESULTSmSehgembmn GHetbniloysesroprag] thet @iniihyésthe dbsohit ARt 65 @kt as.

candi dat e=ABPs A |ibrary of candi date ABPs was synthesi zed based on the
gener al > scBiotdp and/or thegelgtivyatimngeance to resuligobipingd tnipthensxpenimxBIB, where

ar oup. ( Ry “Hndeid e el TR aRbRE TRy inPudt Bt G5l ARt don e B2 Bt
was sel ect prbteis and/stitieashtive sindincePlBekif@BndeltRtwedn 10N dell t9pdst 85 AormAl or
series of biotinylated sulfonates (1-11; Figure 10) was synt hesized

accor di ng PePpiashicsdifferentipted and peorcAdterenitetadnvp diffemm differantiatecells, such as

di | f { |
o ut 1 on of CangaNd BACYR T k3 by, ABYIEL BRI A e BHE B 58 B
sul f onHl e @ild)typelted], proo CRidtaferepthe Shndalless e esulte foHES singR tektiok i zed to

30 oxidativel .clg&%e the termnal olefin, resulting in formation of the
correspon dP]HEf}i{% JRME test P thesame oz apalegens saply oxmayghg a gomppsite afhem 46,

3936- . 38] . i ' L oSl trifluoride (DAST
foll owed] bff%ﬁema%ﬁ 1 Jﬁééftwkli’@‘?gw%ﬁﬁ%%@%%; O CT 20! EC(T/ uso%)/ 34187
hydr oxysucci ni nvdsoed methddslandalgddithynd haxe/beenaisad fordnblyeigaesilidtaadmedi at e.
The | att eact i t jall i | abl

5~ (bl ot | naPRHEBENES ARS8 tHEL BTGP PRI EHscRestfinorod. MafloAgsd et

desi r egs bi piarpbesyesh, 3ubsRIMAR ecﬁkefﬁcaﬁyﬁr{gu@gg&gd B@ﬁhﬁ%ﬁ%ﬂf&%r L SBEE

reactivity of biot’inylated sul fonat es . erm ne ers of the
sul f onat e hding elugtes pedy<is wsing standardygtatisticpl dgerithmsivitit graphic alisptayeof the met hod

brotcone + oS ¥ Rbioing  Fini et e BB er i Bhenn G iR G Sei ns
of a rat tfsahps@loFngRnes, af uppdridifoRsINiR AR yaNsria isﬂ@diﬁfn!trtegg\él)%iagw

(generated by preheating the protein sanple’ for 5 mn a fter 30
m nut es at 9e8 ,edmétr@uw%mhaoetam spnidarity seoree for tallgpairs wé geneagu dihe meadrivys addi ng

i f DS; PACE |.0ad, f f 2d | yzed b
306 Pt et o entiey H BRI o rnt 88 BB i SaonEiiaedt Aunode
prot eorme raedated jolningtRseliRid geds,aad bipeseextredsRinprbaleds tsmphial r6i e hayed

heat - sensitive and heat-insensitive |abeli ng, .respectively. Al sulfonates
except t hebYRYsraging pbyeayation fprihe jaipedglements (missing vakiss aredmitted apd dhd avo
prot eonme iR:aqdeshe Idd: [ } B 1 2stinaly,
four generjfz;i5 gat t eerrﬁngaéf&éé%lggé g%pmr?'1 gfbggﬁiégﬁ{egpée C f‘ﬁ{%)y vvgrsél%g%lgtirn\l/e
anong t he supflaedweth thishewmddelrepdadngitfedwatjeindd elettieytss whd thegirecess isand
napht g}g sul foaga(ile 10 each..s ﬁ;Ci fically | abel ed one 55 | tDa protein (Figure
11A, B si KEFEedpdinesntl onfya single elimanbsmatpte Infveng implemeatation of this

met hyl sul f gpgd g%g&, ' J eat - sensitive
manner Fi guge %Illﬁc 55 %gn%‘g#ﬁ‘é‘{{g grrs %g%%@g&a?‘?‘%@?%d?@“ e Qarrovvhead),
40 kDa (tripl e @rdevingerat)hasahoh ®2ighting faiengiueh dotydragdespression 1ovedwade of
significant additipnal reagtivity wth,the preheated proteqne. The
benzenesul TFHR mélouf’é%’toé& 3ol Rasttipn witl theglement syith the loweravesssy 4 and

5, failingwkightpasdd daridri) the el Mg ! ' i i
p-nitr obenze%e?ﬂl fon%t%é 8]?{t]%1ui nol(){igar%g}siﬁl ?gﬁggg&g?s ggﬁgés?h{lég&-ﬁr%%écsaa f“(’)l%hat e 11
each r¥hctwwhepgedigenencolorediblack and mcedasingty positive log ratsosweith rals of wwreasing
addi tional. proteins. poorly, | abel.ed by the .ather reagents [Figucte | IB; 36
kDa (singl lélpeﬁlglt a%‘?l 558 éBaneé.a?‘fe P§¥%({S)VT183 FeAA ¢ ,cﬁcﬁ%néﬁt‘?’?ﬂ}?'sul fonate |
| abel ed a 55 I cDa protein and a 31 kDa protein (Figure 1 | A and B, single
arrowhead and doubl e dot, respectively), the latter protein appearing

uni quely reactive with 1 anong the sul foffates that were surveyed.

| mportantly, nost of the sulfonate probes with the exception of 2, 4, 30
and 5 showed | ow or negligible reactivity with the preheated proteone.

Al t hough several sul fonate probes showed overl appi ng patterns of specific
proteone reactivity, their relative reactivities with individual proteins
di ffered considerably. For 75 WO 01/ 7764




1 1 OCT 2004 PCT/ US00/ 34187 exarriple, a 36 kDa protein reacieldogrprzﬁm
strongly with quinolinesulfonate 9 than with pyridylsul fonate 1, i
p-ni t robé’ﬁ?@?’(@@;@ff onate 8 or thiophenesul fonate 11, whil e BCHESWEH$ ot ei n
di spl ayed the opposite probe selectivity (Figure 11B). To further exam ne

the different 9solIQONBSI PAGKIANGELA, 654, B 6,292,559, if60AdMiGHHAl metlddeaat es, the-
| abel ing pattern of 'S pyridylsulfonate 1 was conpared to that of

met hy| sul dnghing Bsulicangureperting datal Thnse teckniquessireirealily sdapteditothy present
(Figures 12A and 3B...respectively). ch syl fonate l.abel.ed..a. unj set of
br ot el ne. SRR AFVAEEIRT rtaiPidts oBE IS it entifn St Bttt ARRSSr |
or t hogonahetvari@iéhsd pkdilEs ofdonfughte@fhatidn ﬁﬁﬁ%\grdsé{b@dfféﬂncﬁéatéﬂﬂlgﬁl)rkm
proteins (Figure |I2A |eft panel, double arrowheads) and 5 nost strongly

| abel iSng atherugagegs ukthp rdatiansbip(tetyemneconpygaty profilelanddiseabe indicatjpas.

ar r onheads) . .son..of the [ LVihti f apd .
Tdent 11 ed t wolBY BR ARG PHEbok HE AR PR FEpIoRRE sk b e s F RS Blowing.
12B, | ef t n@anglitindéxalkilesand 31 kDa; doubl e arrowheads) and two proteins

t hat showed enhanced reactivity with 9 (Figure 12B, |left panel, 36 kDa and
30 kDa; single arrowheads). The greater nonspecific reactivity of S was
al so evident in these side-by-si d% gm_t as this agent | abeled 15
several proteins in a heat-insensitrve nannefr that were unreactive towards
| andt®. Notably, a Coomassie blue stained protein gel reveal ed that the
proteins |abeled by 5 in the preheated proteone represented very abundant
proteins P f BER2A, i ght panel, single arrowheads), consistent with the
notion that heat-insensitive |labeling reflects a nonspecific form of

sul fonate reactivity: In contrast, the sulfonate |library's heat-sensitive
prot eonre 20 re&h¢ following bxamgslesprosideantillastrativeaysthetidschdmetfpr ot ei ns.
Paranmeterg that ipfluence syl fonate' s_specif, pyoteone .reactivjty The
fol | ow ngaP‘Eﬁg}B‘PS@ oRpiet based él&$owg$gl%91%@eé&1@o%§b@{ Fragors CRE-bialiny YABF der
to tesd thghholyl _1&%&@2 a8 i% Eregfﬁﬁ'é%&ﬂzé@&ééf&ilﬁﬂﬁh@‘aﬁgﬁﬁ%é dtndr@t el n

| abel'ing patterns: tin€, sultonate concentration, pH "an he

pr esence/ mstheds to ddsigicatharniBPgasndsstiogihdreia. For 25 these studies, the
reactivity of pyridylsulfonate 1 with the testis proteone was exam ned. The
two testis proteins specifically targeted by 1 were |abeled at simlar
rates, with their signal intepsiAn®s.Encreasing from5-40 mnutes and then
pl at eaui ng fram 40-120 m nutes (Figure 13A). The absence of additional
reactivity from 40-120 m nutes could signify that the proteins had | abel ed

to c | etion 40 mnutes, or Less .|jkel hat _the concentration 30 of 1
in tHe reacti oﬁxmg“gné Sﬂﬁ t?‘leégﬁtflfgfnaéb‘ﬁietteﬁ:agthﬁef‘?@%'e@?%ag’g?‘a'ﬁi' B. Sul fonate
1' s speci fioRindbehnBpasdidtéd f the HoRHRrtif Fgirkigt i es were-eval uated over a
range of probe concentrations (1-50 pM. From1-10 g.M sulfonate 1 showed

. P
speci fi ¢ react Comppund?2. AjsolutpnofAoB4 g3 nrres3, 0rauyvSD DMVEE (R0 mli ) wast he

concont r st TRk PR ORI T ol s HEE b hetulebll MR B0

sul f anat eeduivly il thy fsheHen shitom wavRirfeddbr M2 hRtat iovae Rehperatere, CRRireadtion Wit h
the proteone. From 10 to 50 ~,Mof 1, the si&r;ral intensit% of , the 31 kDa
prot eédn cEWHIFsERS then guenched withspturated peueops MaEiGQ3 snd pastitionedisivertyy ot e n

remai ned J t i “ﬁ%ﬂﬁ‘ : j ,§H¢ te 1's
nonspeci flétgyﬁaclgée{ﬁ %zé’%ﬁﬁ@ﬁ@gs%%@g%‘ﬁ‘)ga Y, Egélgz%{egﬁaéwgﬁ?%e Pgﬁgr

mol ecul ar (WNe2$©4) angd eondentretctinatierabdided patnsagtarChromatogsaphy (BSOS ¥ EScale.

| mportant Ly, however, no new specgifjcal)y |abeled protein target re

i denti fi eég-é%% qthwlécefawm%ﬁg A ﬁdﬁ& 1 &r%ﬁg theare) étSP/s)taS@rFOT%xf\gé of
5-10 pM appegi RURREDE kIRl & S YlskprakfOR) iy i S
nonspeci fpig'elgjriot eorge reg’c{(ﬂn !yﬁ prhség'ﬁo“@gg%?f. c alrk?d%'spe %lﬁ’cé%ég%\eﬁgé ’
react3dOvi t 6HsCHBSHul f onate 1 showed different pHdependencies, with the
former appeari as an_inverted hell-gsha curvye, (hi gher backgr r:%g’

| abel i ng at pkﬁgwﬁan@%ﬁéﬁ{%naﬁzﬁoéi& §§“&m&>¢ Qo DRI S |

| ntensi tyohs o) Rhk fedted SoqaBikidllyAbREBPRY (2.6 @M 0 BrubP 5 | pyne 3G D).
Thus, react?%gjs 15 gonducqt%e’gnat)p‘gH 7 ané 8%g1rloduced { @um}’g%ggt %evel of
specific reactivity, while at the same t#fne resulting in the | owest degree
of nonspecific reactivity. Sulfonate 1's intrinsic reactivity with

nucl eophi | es was exam ned by conducting proteone reactions in the presence
of mllinolar concentrations of free thiols (giutathione,

a, mercaptoethanol, or dithiothreitol). If this sulfonate displayed a high
reactivity with 20 generic nucl eophiles, then the probe's effective
concentration in thiol-treated proteonme reactions should be greatly
reduced, resulting in a significant decrease in the signal intensity of
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77 1 1 O CT 200! WD 01/ 77684 PCTI US00/ 34187 bi ndi-: Ng. Such structures
twere antiywwhRghedst o often represent either |igand binding MO;O%# &

receptors or actlve sites of enzymes. As such, if a sulfonatée
"specifically with one of these sites on a receptor or an enzyne, its
reaction womhal, 46 equivg,cinddniidazalef (0t g, (106 raniol,\5.2 yquit) 4ndi the psaoti@i Mixture
Accor di ngl %’ the%d”rol ecul ar identi flr?éatj on of the 55 kDa protein 5

speci fi cal M@s Fiiged FJopp tewpetagire fr H0dnin, prodpgiag 8 yetlow-nrange hetexpgengeus

| vesti gat gghuridh, 1 SURDA riibh bPaRHAcRBR Wfixthed GUE ARk {mfefiﬁsdl@ﬁ‘:l@' ed 55

kDa protein was nost i n soluble actions of Iver, ‘and -
t herefore pMmprvmshcd\sanafal piures fwithcethyl aetatel mmnrbmedfb&tﬁﬁ akDavapliestvasre was
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with 1, anﬂﬂb“ﬁ‘h@@réﬁ% RY&t WA wiGSd héiﬁx@hﬁill}ﬂﬂnh mz@@obln%édarsaﬂﬂi}ed

fractions These fractions were conbi hed, ["abel ed M1 for 30 mn,
and the pr aqusons NeGht H0suL), died ENe2%34)s atd eomsentrafed Emcm reducedupnesamrc

beadst "1 SarapadRem (ifcs 3%Rat B UL RS Srorets By 4R B8an
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buffer and heatlngé mn). This avidin-baded affinity purification
procedlff e QH?J\QR% 5 (‘m]gdrﬁﬁ WBrCHAOTBDAS) 3231 (6, Jot 7.0z, 251, KNI 0cRSisr9H hat

was separa S either blotted with avidin (Figure 14A) or
st ai ned vm (r)rég%éﬁ )The 55 kDa protein was excised fromthe

stained gel, trcatpdund 4h TreygphdspEti(118L] 29Uhinol G PRV Ras BAIEY 3
anal yzed b{%I\/ALDI T~F mass spectro?refurj(y MS:FI'T and Pro ou)ﬁg 20 searches of

protei n dathbhsek29 gupel hoéaut\agn@mﬁrmxmrasvaéymg@aﬁ b502C(f¢>ralsb» Theaeapsiopde
dehyd 3 f 2055
ehydr 00Nl M doled Blspbm! kBl GR 4iHEH sseal@e%ﬁ bR %m'ﬂlg%g@hxenber

Da mat ched t"n S enzyne, sequence coverage,
of a slper (302 § xds dim[lf)oeyﬁethybmmt@nayffeﬁmmg,soMgtﬁe@reticbgsow)dahl on of

R AU A ) o o
ggéci ?lﬂfg ? actl Vity o?ﬁlc@AlL%@ ’S(Flﬁﬁps)gﬁﬁ ndte ‘50%.8?%?13{%}%&)%@(& he

r econbi nan®Hy CH3(Y),d58 €& 6Hy GHRSi).eukar yoti ¢ and prokaryotic systens. ' The
cALDH- | eDNA vva subcl e to t c DNA | Lan expressi ogn ve and
then transfecte §{§’°Pﬂ$g %Cﬁ’ gt'qu%poyngéqﬁya Pt r(a?ﬂ!%‘gc‘{’&ﬁ&%

and Mg 7 8 hil, *@qtsmgmgﬁ%a&q vAtPHE o8 di{eQb &/sa ftﬁrbnaio PRI 5 E@ggj YT t h

sul fonate (Flgure i I'n contrast’, this sul jat e-reactive t'ei n was
not det ect mctiupn was stinrgdaat 258C fer Qﬁensarxdﬁhemparﬁgonemmééfﬁﬁﬁﬂ ac&ta&‘(ﬁ 0(2004
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from2.5 to 15 ~,Minhibitor (Figure 15A}. Concentrations of ]15 gé er .
t han 15 i n {xi vated cALDH 1 at a rate that was too fast t?) under

the assa (9#3? fons enpl oyed. The average Ko~/[1J val ue cBFVUSHM3M8Trom -
reacti ons conducted at 2.5, 5.0, 7.5, 20 10, and 15 ttM 15 was (9.7 + 1.8)
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of 15 could be fit to psuedo-first order kinetics, extrapol ation of these
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pM of either 15, 16, or 17, and the percentagé of cALDH | -activity
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bl ock sulcPasratrated-underrgdugedipressuger (Chemmaagraphy (8102, Pastown pipetis tIOé%pﬁrthleorre.
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Ul fonat cooRAEGTE] 76,085 ) (002D hétuRial Bt el oS R TROTRINGOGRY % TG,
DI 0% <110 S0alyot & by 06 PACE Ao av i r bl Gt T ng Caray 51 en LB Lhe.
rior_to Si_s - and _ayi din otting. nsi stent w e
i B 1 SRS 2 AR RRC Bor 322008 G Red Arls 256 Pd613Hhg o
CALDH | Iyrdciipopie testis proteome (Figure 15B). Thus, the
structure-activity relationship (SAR) determ ned for sulfonate inactivation
of puri f iFPdpegAbibth (9)c ok selitioedf 8 §0.003/) OU77mGR:1,11.0 eduiTh PHM(0.1 mL, 0.07

PCT/ USO_O/ 4187 [ '(gh t he, SAR obier,ve for sulfonate |abeling of this
enzyne i I:‘B%?ﬁdﬁ?glt ibpamide)pepytanias (Pieroge-803080.01 hamalnt.Seauiv)t he

i nt ti : t4 i h th
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aryl and al kyl chain groups o n or's structure.
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-1 nhibitor% Activity Renmai.ningNonel0Q152164217100 Ml ti pl exi ABPs
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~ M FP- s b 2d the ol Aritie FapoRhto T s Phocess WalteheptRl tiicemote o B e nd t he
resul ting heat-sensitive | abeling profi4es were visualized by SDS-PAGE and
avidin blotting. As can be seen in Figure .17, applying a m xture of
sulfonate 1 and FPbiotin to the testis proteone effectively detected in a
single sanple the proteins | abeled by both probes individually. Notably, a
preheated sanple treated with the sanme probe 15 m xture displayed a very

| ow | evel of |abeling that was conparable to the nonspecific




reactivity observed when- each probe was tested al one.. These datﬁgwwrt
that by muhiyRlsesng ABPs, one can significantly increase t rage of
speci fic prot e|} n reactivities detectable in a single prot eoﬁ‘gn@ggoz .19720
"EXAMPLE 8 To generate chem cal probes for the active sites of other enzynes
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selectiyve and_activity-based reactivity with netall o-hydrol ases and

NT- depehdeR ShoPrRdinECHANHE(OD) 29246, Ursb flend Addiks 1HAs2. %A (4 Jsoi2.Ad1z,

hydr ol p - dpal d I ften | at ed
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mechani sns 5 radi ti onal genom cs/ proteom cs approaches i nappropriate
for recor dpgs am cs in netal |l ohydrol ase and/ or kinase function. The

goal s of thirg,. I Ll | 8nlk L O, 1€S] nd st_candi dat e
acti vi ty- badgioRencipRIIGTIondRERE 0, AYIMIGFUELR R LLE Gl T

NT- deplhdeaquieninypyeidine04.0 el dimgmoB 18 eqyiv) Was cooled 1070 atrl datt Witk ect ed
al.l o- hydrol ases and NT-dependent enzynes.

heni cal prabes, that t tal
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i sol at i f, i teins. 15 i | | t hesi dest - si zed
conbi nat or fisd RS04 BH EpSt st g Bisrd S sue, osompioatapty (SRS kY Ro
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reactivity wth defined cl asses of netall o-hydrol ases,

crossr eact IiINMRAGCDCIZ 2 M) 55t 1 @, h=.6.5Hu21) Adld7B2ddal = andz,RH e

activity-b of | r W | | S0 sj zed,
Founded on e B e e ErsCHRHA SRR B 2 Reirci2 R SeEd £85ta,
whose | at ezH, CHAOTs)/ 2{42 (s SSHARH D2 00 (ROSHICHRUIRTHD), 1354BV S 63014 2,
active site-hound metal ion. These. reagents include: pyridyl sulfonateés
and net al - FHELERO TG 2048w rWH)hMA@Ing TV i(RHEhmiz34d . 1657 (CYBHYRB3S &d

pr obe ha gq"}!f% ependent enzynes will consist of biotin-tagged,
react |82vde ofrqaﬁ(%n- y%rgﬁ';lléz\ga% e chem cal anal ogs of the appropriate NI. These
nol ecul es shoul d take advantage of the fact that 25 many NT-dependent
enzymes do not bind NTs in their autQinhibited states. Once each candi date
probe is generated, it will be screEfdtMBEEiZist both commerical ly avail abl e
enzynmes and whol e cell/tissue sanples. An initial assessnment of the
activity-based nature of the observed interactions will be determ ned by
conpar i ng PREPARAGHION OF FP-BIediNd ver sus unheated protein sanples. Those

net al | o- hydr ol -directed 30 reagent, at . sho el ective and .
heat - s%ns?/t'i yeafg'ﬁi)%‘?"ﬁm{ﬁpﬁlﬁdﬂﬁ g?ﬂ?jg’eé\ﬁy &*I‘E%t a\é\fﬁ){%NaI@rﬁﬁﬁ%é%or their
abi l'ity tooel26)i4894] 8999 be®iMYRS s(eﬁ&ltNMﬁﬁer% 6%1‘95,‘39&2 28079291 HdVE:

(inactive). Those reagents directed agai ns - dependent “enzynes that show

sel ecti ve ingerpgmated by refepaycedothanititéty 7 58adoPtOFindesens (3) 1 &7sdietion ckhEd.4 gy e
reactivity;all be,further studi faor their ahiljty to disfingujsh active
versus i naty’ \%m%le.1’8.?qugﬁ%ﬁ?ﬁﬂ?%ﬁ?b&%’grimsqﬁa#gw&Nigt f—’iég?ﬁpm nt to
stress a nBpequis)madihagdeaction duiknRX WS SR dlrefib Rk 91 prdtRCHESEy IR

chem cal reagent that we synthesize will be coupled to biotin,~ we have an
oppor tthi t 9range sohion. yThearaciionimixtusp ek fhen pattitioned betisen ethyil cedats (2@hpl ex
pr ot eone. i {,.ar{eagent f.ails to react, wth the proposed,target
(e.g., meta Plgn%@é{r%g ‘%dcsoerg%’?v\zg?/\ﬂgfmgtlﬂef Vigd wélﬁaﬁeél s[egu%p&ai\g ﬁ%g’?‘f@‘rﬁdi t shows
specific rapebisNa3S203 (100niEy aranaiii®ed adidoueNaCl (ldohhﬁ,%, RRATNa2380F), Whd K
proposed may not only identify classsel ective reagents for

net al | o- hydr ol ases and NT-dependent enzyifes, but simultaneously reactive
chemi cal groups that target other enzynme famlies as well. This form of
reverse | O drug discovery, in which a postulated chem cal inhibitor is

m xed with whole cell/tissue extracts and its target selectivity reveal ed
by tag recognition should prove quite powerful for the identification of
novel small nol ecul e-enzynme interactions that can in turn be exploited for
activity-based proteom cs investigations. The subject inhibitors my be
used in a variety of ways. One application is to determne 15 the serine

o o o, o —— o




fractlon%V used in the assay. Candi date conpounds t
t her apeut’l cs assom ated with indications involving serine
dysfunction, particularly for inhibiting specific or gr oups of serl ne

hydr ol as egoncaf¥atiEuEy irdRHc8d pRR¥sRé. S CRFdnio@raplBA@i0eNs f Pstdmh &1 -Meldihine or
nore 30 hydrol ases and nonitoring the effect on the rate of inhibition. One

woul d adda@ﬁaée—bpxw)eaf&m@?cbuz 3 enp B wrtheoratierla’ &ahas ajealerlessratlo UFHNMR t hen
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hydr ol ase(ts aJ?*—‘W\OH)z’ M, C @Oﬁmbﬂir@meﬂﬂm{ﬁyﬂ80|@sﬁ6®ﬂzaﬂm' yzing the
bound serine hydrol ases. Unless ot herw se def i ned, all technical and

scientifi€ ;U8dl.Befm; i2hve the same nmeaning as comonly under st ood
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her ei n camnlis, 1&mhiv+)wiswidpd &c3 (2.6 gp7.1tnabl, Ny af[uﬁl)f'tmdﬂhe&ﬁﬁmrd waestirra,
sui tabl e net hods and materials are descr_i bed bel ow, Al| ﬁubl i cations,
patent apPiiPde fosds b. phiessicess tepyRbasphiteayasremoued i Aistifasen e tdPn are

i ncor por ajd %‘P’a@i{%% cﬁfeesﬂﬁf?uqtéa Jb%blée@%}ﬂaic“ggérlp yj@nl(??%ex ‘i% cfif 25! 4084 8%% Con. 10

present speci ation, 1nc I Ng I'nit con I'n"a

t he nE}X er ac&lt&te—heﬁnhgg&m@ﬂ dluﬂmmlﬁﬁ)rdm €1. BOIguSIlr@hbumtmﬂl ﬁz%mds :mod»lorlestsended
to be I|mt|n VWhil e the invention has been_described in detail

r ef er ence®tio lHAME; (r@]%@é"ﬁ 829 MHadudraeidt@, tlﬁbl&gﬂ"cﬁg) w-03-4598 (@n\éwgfs st ood

whion s BESEIGEEATA 88 bon Y CLRTRONTS 1t (6l (R R CRR I BeEa0 e 1 1,
L o e i ot i o e 5,
(r:rg%er 01I‘D conb?r{g&@ ﬁ}‘ IP‘BSMGQ%‘%Q SA aluéogp Fempeyndy} Onﬁﬁbers
5 of {f1ie Fof FrldndR 1. ()F uwﬁn Cﬁ& d{@(!)ﬁrL 8.4 Mpawhé ?é’aﬁé’d fopeaswithi or to

formation~of sald pro ct or a to a'reactive tfunctionality to provide
said |i gatn:tneth:alsldiyllblrganﬁ (TMS B 0t INemBah28 aleof ¢ 2| equiv)udhereaction who staed of

Same | oHAGror b spenEeih S auk of Ty ke i aif ezt igoBusitons  ve a
oal Xiﬁ?\‘%&aﬁi‘gﬁ{tﬁéﬁéﬁa‘?@ O R s RO R thar
di st ri but water (90dnL},and the orgatie rlayeofwas siaghdd \brthlsaycpra];ﬁi adueons Nn@b@@@ th)at R
's a ps vl t dl%d 5\1 a%oh), a%'&%oncentrated under reduced pressure. Chromatography (SiO2, 2 x 8
cm, 12-20% CH30OH-CHCI3 with 1% aqueous NH4OH) afforded 5 (0.10g,0.28 g -
theoretical, 36.2.%; most of the remaining mass was recovered as starting material) as a
clear oil: 1TH NMR (CDCI3, 250 MHz) 6 5.95-5.75 (m, 1H, RCH=CH2), 5.03-4.90 (m, -
2H, RCH=CH2), 4.05 (m, 2H, CH3CH20P), 2.02 (m, 2H, CH2CH=CH?2), 1.80-1.20 (m,
25 20H). MALDI-FTMS (DHB) m/z 285.1589 (C13H2703P + Na+ requires 285.1596).
10-(Ethoxyhydroxyphosphinyl)-decanoic acid (6). Compound 5(0.10 g, 0.38
mmol, 1.0 equiv) in a biphasic solution composed of CCI4-CH3CN-H20 (1.0 mL-1.0 mL-
1.5 mL; total volume of 3.5 mL, 0.11 M) was treated sequentially with sodium periodate
(0.31 g, 1.56 mmol, 4.1 equiv) and ruthenium trichloride hydrate (0.002 g, 0.009 mmo},
30  0.022 equiv). The reaction mixture was stirred at 25°C for 2 h and then partitioned
between CH2CI2 (50 mL) and 1 N aqueous HCI (50 mL). The organic layer was washed

with saturated aqueous NaCl (25 mL), dried (Na2S0O4), and concentrated under reduced
50 '

25 fractionation by chromatography, etc. \Were fractionat ed, qdl Vi gggl



wherein nmenbers of said library have different on rates wit L tein
menber. 2. sition conprising at |east one coval ent %&Eg%f ;

t ar get enzv)‘/’(r?e‘i@ g conpl ex protein conposition and at Ieas!t% @? &i ty

" based probe nenber of 20 conmbinatorial chemical library conprising a

pI urality pméssmnﬂhcs:esuitinghesxﬁue wab resiSpehded in)40-ifL wiff dicthyl ethidd, filteted OCT 2004

f i i d duct dded t
eact | ve FOGERBhETTARA, B0 rarpruBr el e et DiesfRee To ST SRy O s
cheni cal ghécieicdl @3‘/(9ras a%%tbﬂéfss %%IWIT@FNWRCB@Z%E mya 455 '@I bond or

l'i nking grou which’is the sane in each of sai d rary; 5
Fis a sulcpﬁfﬁlﬁoﬁ} 8@@ (ﬂ:d&tﬂﬁ\l& H, £H2CO00W, 580-2.26f(ng 16H)gRABERMS®e; and R

enoer §” SRR NP0 CTARAE #J“%t%hatanfae%#'éﬁ@ﬁf erber oot the
hccording 1o Ol ar g ol (RS M PO IBloiRAIRen S RERABEL €D, |
of al kyl, Pewum o (0. ‘P(E’t&rﬁi}%ﬁahmoé,rﬂ;lo aquit) mr(é[ﬁ@ﬁs(ﬂx‘%tmLe@lOﬁWr—%S b@er eof .

oo S PSR B RS lh Rne SARE RR G AR S B

based prolg) équﬁBFbﬂougﬁﬁl’@%@faﬂd%ﬂﬁleH%ﬁhﬁﬁ waeaacﬁeh hikRir@ s SRARFRRNG A
plurality of menmbers of the fornula 15 R* (F - L) -Xwherein: Xis a ligand

presedf pryiByonechalizengtiangrplene 9§dmnqth>dcfg@nam1dc&qmemmg;Ndlyde@msummde

h I
struct ur o Q0¥ 2828 oL T0 SAE) PR BERGadiBRAT 1095 4258 TERRSSEE ™ 7
i nki ng gmaistmre whs then ipartitfoBied BoRy ol cffL Bockite (SR BRE Wate (SBAILY, Aﬂdtth@ry F
IS an epoxide reactive at an active site of aﬁﬁ)roteln member; and Ris a

group of [0BEARIqIAYeT waspupshed with sagirated paveons NaRl €09tmb), dried (Ne2¥4saed t he
library: tBfcentrhtdl GRES &Med%rés?m% tB3ftbrdf0- Fﬂ orroé'thoxypgosp%nyl)-N—

15 (hydroxysuccinyl)-decanamide (as judged by crude 1H NMR;). Without further
purification, this compound was treated with 5-(biotinamido)-pentylamine (Pierce, 0.0021
g, 0.062 mmol, 1.0 equiv) in MeOH (0.02 mL) and stirred for 10 min. The solvent was
evaporated under a stream of gaseous nitrogen and the remaining residue was washed
sequentially with diethyl ether and ethyl acetate, solubilized in a minimal volume of

20  chloroform, transferred to a clean glass vial, and the solvent evaporated. This process was
repeated once more to rid the desired biotinylated product of excess reagents and
byproducts, affording 7 as a white film (0.0011 g, 0.0038 g theoretical, 29%): 1H NMR
(CDCI3, 400 MHz) 6 5.98 (b s, 1H, NH), 5.83 (b s, 1H, NH), 5.60 (b s, 1H, NH), 4.90 (b s,
1H, NH), 4.51 (m, 1H), 4.32 (m, 1H), 4.27 (m, 2H, CH3CH20P), 3.22 (m, 4H,

25 CH2NHCOR), 3.15 (m, 1H), 2.92 (dd, J =4.9 and 12.9 Hz, 1H), 2.72 (d, J = 12.9 Hz, 1H),
2.20 (m, 4H, CH2CONHR), 1.85-1.24 (m, 31H)§ FABHRMS (NBA-Nal) m/z 593.3319
(C27FH50N405PS + H+ requires 593.3302).

Preparation of Tissue Samples for Reaction with FP-Biotin. Rat tissues were
Dounce-homogenized in Tris buffer (50 mM Tris-HCI buffer, pH 8.0, with 0.32 M

30  sucrose). Tissue extracts were centrifuged sequentially at 1,100 x g (5 min), 22,000 x g

(30 min), and 105,000 x g (60 min). The final supernatant (cytosolic fraction) was

adjusted to 1 mg protein/mL and then incubated for 30 min at 4 oC with one-tenth volume
51



11 OCT 2001 wherein nenbers of said library have different og 9r ¢ﬁ i th
sai d protel er. 5. A conbinatorial chemcal library c ' g
o T PERlop 0/%43137&

plurality ers of the 5 formula R(F - L) -X wherein: I gand
for binding to a reciprocal receptor; L is a bond or l|inking group, which
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_group of Supgmatapiafter albmief spine pelief thy awidipdends (2 i 101000 ee)assemoved t he
library %ﬁ&e%teﬁ%ﬂ?ﬁ{’%?otﬁia aqég%e[;e%va menbers of the library have
W sal

different on rates arget enzyne. 6. A conbinatorial chem cal
library conpr iEéang‘omolf)Pwtah iShmde‘slwﬁﬂnEB&k ! '(l)thf.- kUhl&ss]&hémimJindicE(eH, rea?ﬁonsxl
wherein: F is sulfonyl; L is an alkylene |jnking group conprising from1l -
3 am do QeHUR REPtepbiamlgrAnd flshiotindrers condugiedas folloyryy FR-bistip fhtamalbing ¢ o
forma sUeRAheadRl G a B, Vbl AidtneQblaR RhOREK under AERRPLABEGRIR!

| i brary according to a m%, erein for one nenber R sald eroaryl is
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menbdfs ciddingeonkeivotmme equivhlers of stantad ZXaSDSHAGE leading buffer (reducing) and
heating the sample at 80°C for 5 min. Reactions conducted for longer times (1 hr) or with
higher concentrations of FP-biotin (20 uM) did not produce significant increases in the
labeling intensity of most proteins, indicating that the majority of proteins had reacted to
completion under the reported conditions. However, reactions with higher concentrations
15  of FP-biotin did begin to show significant levels of nonspecific labeling (defined as the
appearance of new protein bands that reacted with FP-biotin in both preheated and
unheated samples). '
Detection of FP-Biotin Reactive Proteins by SDS-PAGE-Western Blotting,
Quenched FP-biotin reactions were run on SDS-PAGE (10 pg protein/gel lane) and
20  transferred by electroblotting onto nitrocellulose membranes, which were blocked in TBS
with 1% Tween (TBS-Tween) and 3% (w/v) nonfat dry milk for either 1 h at 25°C or
overnight at 4°C. Blots were then treated with an avidin-horseradish peroxidase (HRP)
conjugate (BioRad, 1:2000 dilution) in TBS-Tween with 1% nonfat dry milk for 30 min at,
25°C. The blot was washed with TBS-Tween three times (10 minutes/wash), treated with
25  SuperSignal chemiluminescence reagents (Bio-Rad), and exposed to film for 0.1 to 8
minutes prior to development. For the comparisoﬁ of STI-treated versus untreated
Charotein samples, the relative amounts of FP-biotin labeling were estimated by film
densitometry using an Alphalmager 2000 (Alphalnnotech).
Identification of target proteins by avidin affinity purification. After incubation of
30  protein sample (0.5 - 2.5 mL, 0.5 - 1.0 mg/mL) with the ABPs, the sample is diluted to 2.5
mL in Tris or phosphate buffer and passed over a PD-10 size exclusion column to remove

excess unreacted ABP. The protein is collected from the column in 3.5 mL of buffer,
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Brain soluble extracts were run over a Q sepharose column using an AKTA FPLC
15 (Amersham Pharmacia Biotech) and eluted with a linear gradient of 0-500 mM NaCl.
Samples of the elution fractions (10 x 2.5 mL fractions) were labeled with FP-biotin'as .

described above, and those fractions containing the 75 kDa and 85 kDa labeled proteins
were pooled and passed over a Mono-Q sepharose column. Proteins were eluted from the
Mono-Q column with a linear gradient of 200-500 mM NaCl and those elution fractions

20  enriched in the two labeled proteins were then run on SDS-PAGE and transferred to
polyvinylidine diftuoride (PVDF) membranes by electroblotting. Regions of the PVDF
membranes containing the 75 and 85 kDa FP-biotin reactive proteins were excised,
digested with trypsin, and the resulting peptides analyzed by matrix-assisted laser
desorption ionization (MALDI) and MALDI-post-source decay time-of-flight mass

25 spectrometry (Chaurand, et al. (1999) J. Am. Soc. Mass. Spectrom. 10, 91-103) on a
Kratos Kompact Seq Instrument equipped with a curved field reflectron. The MALDI
peptide data were used in MS-Fit and MS-Tag searches of the ProteinProspector databases
(http://falcon.ludwig.ucl.ac.uk/ mshome3.2.htm), which identified the 75 kDa protein as
the rat orthologue of a human protein sequence KIAA0436 and the 85 kDa protein as

30  acylpeptide hydrolase (APH). (see Figure 5).
Expression of Serine Hydrolases in HEK-293 Cells. The rat APH cDNA was cloned as

follows. Primers were designed based on the enzyme’s cDNA sequence (Kobayashi, et al.
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15 reactivity, with two of the larger proteins labeling to apparent completion within one

minute and most of the smaller proteins reacting more slowly over the course of several
minutes.

- Considering that many serine proteases exist in vivo as inactive complexes with
endogenous inhibitc_n'y proteins (Kato (1999) Hum Mutat. 13, 87-98; Declerck; et al.

20 (1997) Adv. Exp. Med. Biol. 425, 89-97; Monsees, et al., supra), we compared the ability
of FP-biotin to react with both free and inhibitor-bound proteases.- While FP-biotin reacted
strongly with free trypsin, the tagged inhibitor did not label a trypsin sample that was
preincubated with the Kunitz-type serine protease inhibitor, soybean trypsin inhibitor -
(STI), despite the presence in the latter reaction of significantly greater amounts of trypsin.

25 Soluble fractions of rat testis were also exposed.to STI and then treated with FP-biotin.
Consistent with the relatively broad specificity of this protease inhibitor, several, but not
all FP-biotin reactive proteins showed significantly lower labeling intensities in the STI-
treated sample.

Collectively, these results highlight that FP-biotin can detect differences in the

30  functional state of a serine hydrolase, even in the special cases where enzyme activity

varies without correlation to enzyme quantity. Such observations gain particular -

significance when one considers the complexity and diversity of serine proteases and
56
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+10%% §) - ﬂoh)]léﬁ%?’@‘cgﬁ _greaf%r A% {h)eiase%ﬁﬁ(gg% (gi) even quite subtle changes in serine
hydrolase activities.
Molecular Characterization of FP-Biotin Reactive Proteins. In order to verify that the
proteins labeled by FP-biotin in crude tissue extracts were indeed serine hydrolases, two
phosphonylated proteins were isolated from rat brain cytosol. The most strongly labeled

10 brain proteins ranged from 75-85 kDa in size and eluted from a Q sepharose column
between 300 and 450 mM NaCl. To estimate the abundance of these proteins in the-Q
elutions, the intensity of their labeling with FP-biotin was compared to that of a serial
dilution of a FAAH sample reacted to completion with the inhibitor, Both the 75 and 85
kDa FP-biotin reactive proteins displayed labeling intensities similar to that of a 20 ng

15 sample of FAAH (0.35 pmoles), setting a lower limit for the quantity of these proteins. that
was well within the range needed to obtain protein sequence information. The 85 and 75 .
kDa proteins were identified by standard protein chemistry techniques as acylpeptide
hydrolase (APH) (Kobayashi, et al. (1989) J. Biol. Chem. 264, 8892-8899), a serine
peptidase that has been shown to react with DIFP (Scaloni, et al. (1992) J. Biol. Chem.

20 267, 3811-3818), and the rat orthologue of a human protein sequence KIAA0436
(Ishikawa, et al. (1997) DNA Res. 4, 307-313). Interestingly, a homology search revealed
that the KTAA0436 protein shares 30% identity with the prokaryotic enzyme Protease IT, -
also an established serine hydrolase that reacts with DIFP (Y oshimoto, et al. (1995) J.
Biochem. 117, 654-660). The Ser-His-Asp catalytic triad residues of Protease II were

25  conserved in the KIAA0436 protein, supporting lthat this mammalian protein is a novel
member of the protease II family of serine proteases. Finally, FP-biotin also labeled a.100
kDa brain protein that appeared to be expressed at much lower levels (equivalent to 15
fmoles, or ~ 1 ng, of FAAH), demonstrating that this tagged inhibitor can readily detect
subnanomolar concentrations of serine hydrolases (15 fmol/20 pL per gel lane). (see |

30  Figure 5).

To test whether FP-bjotin could record changes in the expression level of serine

hydrolases in crude cellular extracts, we transfected cDNAs for both APH and FAAH into
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exposures of the cytosol blot identified in the mock and FAAH-transfected HEK cells a

weak 85 kDa signal that may represent endogenous levels of APH in this cell type.

10 In summary, the data presented demonstrate that FP-biotin can: 1) react with
numerous serine hydrolases in crude cell and tissue samples, 2) detect subnanomolar
concentrations of serine hydrolases, and 3) record differences in both the functional state
and expression level of these enzymes. It is also important to highlight that the
identification of FP-biotin labeled proteins using standard avidin-HRP chemiluminescence

15 assays is extremely rapid (requiring exposure times of only seconds to minutes), making
this chemical agent particularly well suited for high throughput proteomics investigations.
Additionally, the covalent attachment of a biotin molecule to phosphonylated setine
hydrolases should assist in the subsequent biochemical characterization of these enzymes.
For example, Schriemer and colleagues have recently developed a method that combines

20  immobilized avidin beads with MALDI mass spectrometry to facilitate the chemical
analysis of biotinylated proteins and peptides (Schreimer, et-al. (1998) Anal. Chem. 70,
1569-1575). If integrated with FP-biotin, this technique allows for the molecular
identification of serine hydrolases (as well as their respective catalytic nucleophiles)
directly from whole cell and tissue samples.

25 EXAMPLES _

PROFILING SERINE HYDROLASES IN RAT TISSUES WITH FP-BIOTIN -

To test FP-biotin’s ability to resolve complex patterns of serine hydrolase expression, we
compared the profiles of phosphonylated proteins from soluble extracts of rat brain, liver,
testis, and prostate. In the lower molecular mass range, clear tissue-specific and tissue-

30  restricted FP-biotin reactive proteins were identified. Interestingly, a strongly labeled 33
kDa protein was identified exclusively in prostate (III). While the molecular size of this

phosophonylated protein is consistent in mass with human prostate specific antigen (PSA)
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molecular (Southern blots) and cell biological (immunocytochemistry) studies (Karr, et al.
(1995) Cancer Res. 55, 2455-2462). The identification of an FP-biotin reactive protein
5 abundantly and selectively expressed in rat prostate suggests that this organism may
indeed possess functional (but not necessarily high sequence-related) homologues of
human PSA, an observation that merits further investigation considering PSA’s status as a
principal marker for prostate cancer (Polascik, et al. (1999) I. Urol. 162, 293-306). Several
other FP-biotin reactive proteins also displayed tissue-restricted patterns of expression,

10 including a testis-specific 42 kDa protein (I) and two 38 kDa proteins, one of which was
found in brain and testis, and the other in brain and liver (II). In the larger molecular mass
range, most of the FP-biotin reactive proteins appeared to display broad tissue
distributions. However, a labeled 65 kDa protein was found in bighest relative abundance
in liver, at lower levels in testis and prostate, and was not dctcétcd in brain (I). Similarly,

15 aphosphonylated 70 kDa protein was found exclusively in liver {dn.

The subject invention provides reagents that can be used for identifying enzyme activity
for a class, sub-class or individual members of the class in an enzyme sample. The

reagent(s) comprise a functionality reactive with an amino acid at the active site, a linker
that, depending on the purpose of the determination, will bind to all or most members of

20  the class, a sub-group of the class or individual members of the class, and a ligand for
sequestering the reagent-conjugated- enzyme. In this way tissue or cells can be assayed for
enzyme activity of the different groups indicated above, to determine the response to
external stimuli, such as drugs, heat, infection, surgical intervention, neoplasia, etc. In
addition, changes in the nature of a cell may be determined with aging, transformation,

25  gene therapy, etc. The reagents specific for a member of a class are prepared using
combinatorial synthesis of the linker and screening for compounds with high affinity for a
specific enzyme. The ligand allows for isolation and identification of the enzyme with
which the reagent has reacted, so as to identify the enzyme for which the reagent is
specific. Once identified, the linker may be further modified for optimization.
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RESULTS
5 Synthesis of FP-Peg-Biotin (9). A first generation FP probe, FP-biotin,
possessed a linear decamethylene chain connecting its FP reactive group to
5-(biotinamido)-pentylamine through an amide bond (15). A variant of FP-biotin in-which
the agent’s decamethylene chain was '
replaced by a more hydrophilic tetraethylene glycol linker was synthesized.

10 Briefly, tetracthyleneglycol (1) was monosilyated to provide compound 2,
which following conversion to alkyl iodide 3, was reacted with
triethylphosphite to give phosphonate 4. Desilyation of 4 with
HF-pyridine, followed by treatment with N,N-disuccinimidyl carbonate,
provided NHS-carbonate 6. Compound 6 was converted to monoethoxy

15 phosphonate acid 7 by treatment with oxalyl chloride followed by hydrolytic -
workup. Compound 7 was treated with DAST to give fluorophosphonate 8,
which was then coupled to 5-(biotinamido) pentylamine (Pierce) to provide
FP-peg-biotin (9).-

FP-Peg-Biotin Reacts with Serine Proteases in an Activity-Dependent Manner. To

20 demonstrate that biotinylated FPs could distinguish active proteases from their inactive
zymogens, FP—peg—biotin was incubated with equal amounts of trypsin, trypsinogen, -
chymotrypsin, and chymeotrypsinogen. The products of each reaction were then compared
by SDS-PAGE and blotting with avidin (Figure 16). FP-peg-biotin strongly labeled both
trypsin and chymotrypsin, but exhibited little or no reactivity with their respective -

25  zymogens. Protein staining revealed that a significant fraction of the chymotrypsin sample
had been degraded during the course of setting up tﬁe reaction. Nonetheless, FP-peg-
biotin still showed a much stronger labeling intensity with the chymotrypsin sample than
with its chymotrysinogen counterpart, despite the substantially lower quantity of protein
present in the former reaction. Indeed, the low level of FP-peg-biotin labeling observed in

30 the chymotrypsinogen sample (seen only in the 5X exposure panel) may have actually
represented reactivity with trace amounts of chymotrypsin rather than with the zymo gen

itself, as the purchased proenzyme is reported to possess up to 2% active protease.
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biotinylated FPs were also analyzed to distinguish specific (beat-sensitive) from
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nonspecific (heat-insensitive) protein reactivity. The serine hydrolase activity profiles
produced by each biotinylated FP were strikingly similar to one another with a single
notable exception (Figure 17A). A pair of 50 kDa serine hydrolase activities were

10 strongly labeled by FP-peg-biotin, but displayed very low reactivity with FP-biotin
(arrowhead). FP-proteome reactions conducted for longer times (2 hours to overnight)
increased the labeling intensity of some serine hydrolases, but did not result in the
detection of any new heat-sensitive protein reactivities. Therefore, one hour FP-proteome
reactions provided profiles that were considered to represent “maximal coverage” of serine

15  hydrolase activities, and unless otherwise noted, subsequently described reactions were
conducted for this Iength of time.
The Probe Concentration Dependence of FP-Proteome Reactions. Samples of the rat testis
proteome were treated for one hour with either FP-biotin or FP-peg-biotin over a probe
concentration range of 0.5 - 8.0 pM (Figure 17B and C). Most FP-biotin-labeled proteins

20 - displayed enhanced signal intensities with increasing amounts of probe, indicating that
their reactivities were not saturated at low micromolar FP-biotin concentrations. In
contrast, several of the FP-peg-biotin-labeled proteins showed no detectable change in
their signal intensities with increasing concentrations of probe (Figure 17C, arrowheads).
These enzymes had either reacted to completion, or were saturated in their rates of

25 labeling at all of the FP-peg-biotin concentrations tested. Kinetic experiments supported
the former explanation, as clear concentration-dependent labeling for all of these proteins
could be observed in reactions conducted for a shorter time (1 min; Figure 17D,
arrowheads).
Notably, in reactions conducted for one hour with concentrations of 4 - 8

30 uMFP-peg-biotin, at least 18 distinct serine hydrolase activities could be
resolved on a single lane of a one-dimensional SDS-PAGE gel (Figure 17C).

An even higher concentration of FP-peg-biotin (16 pM) produced a
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proteome reactivity at concentrations ranging from 4 to 8 pM.
The pH-Dependence of FP-Proteome Reactions. A single mixed buffer assay was used to
evaluate the pH-dependence of FP-proteome reactions over a pH range of 6.0-9.0
(conditions: 1 pg/pL soluble testis protein, 4 pM biotinylated FP, 50 mM Bis-Tris

10 Propane, 50 mM CAPS, 50 mM citrate, 150 mM NaCl; one
hour reaction). Several types of pH-dependence were observed among the FP-labeled
proteins, with some serine hydrolases exhibiting an optimal FP reactivity at pH 8.0 (Figure
18, triple arrowheads) and others showing an FP reactivity that continued to increase in
intensity as the pH was raised to 9.0 (double arrowheads). Although multiple serine

15 hydrolases appeared to show “pH-independent” FP reactivities, kinetic analyses indicated
that most of these enzymes had labeled to completion during the time course of the
reactions (see above). Thus, these enzymes likely react with FPs in a pH-dependent
manner that might be visualized by modifying the parameters of the reaction to slow their
rates of labeling (e.g., lowering the probe concentration and/or reducing the incubation -

20  time). Finally, background FP reactivity increased significantly at PH 9.0, with several
labeled proteins appearing in.the preheated control lane (single arrowheads).. Coomassie -
blue staining revealed that these labeled proteins were all high abundance constituents of
the testis proteome, indicating that heat-insensitive labeling represents anonspecific form
of FP reactivity. Considering further that the majority of serine hydrolases displayed

25  similar (or greater) FP reactivities .at pH 8.0 relative to pH 9.0, the former pH appears
better suited for the functional analysis of this enzyme family in complex proteomes.

Kinetic Analysis of FP-Proteome Reactions. Although single time point

measurements offer a simple and rapid means to obtain a general profile of
the active serine hydrolases present in complex proteomes, kinetic analyses

30  arerequired to decipher more intricate changes in enzYme activity, For
example, alterations in serine hydrolase activity that take place in the

absence of changes in enzyme abundance may remain undetected with
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5 wastwo-fold: 1) to confirm that membrane-associated serine hydrolases
could be profiled with biotinylated FPs, and 2) to test whether individual
serine hydrolases showed significant differences in their respective rates
of reactivity with FP-biotin and FP-peg-biotin.
Initially, brain membrane proteins were treated with FP-biotin both prior
10 to and after solubilization with Triton X-100 to examine the effects of
detergent on the FP- membrane proteome reaction. Similar serine hydrolase
activity profiles were observed with membrane-associated and
Triton-solubilized brain protein samples (Figure 19), indicating that
detergent solubilization maintained most of the membrane-bound serine
15 hydrolases in a catalytically active state. Therefore, subsequent labeling
experiments were conducted with Triton-solubilized brain membrane proteins.
Most brain membrane serine hydrolases exhibited rates of FP reactivity that
could be monitored over a time course of 1-60 minutes under the following
set of reaction conditions: 4 pM biotinylated FP, 1 pg/pL protein, 50 mM
20  Tris buffer, pH 8.0, with 0.2% Triton X-100. Interestingly, examples were
observed for each of the three potential types of serine hydrolase
reactivity profiles: 1) enzymes that labeled with FP-biotin at faster -
rates than FP-peg-biotin (Figure 20A, single arrowhead), 2) enzymes that
labeled with FP-peg-biotin at faster rates than FP-biotin (double
25  arrowheads), and 3) enzymes that labeled with FP-biotin and FP-peg-biotin
at similar rates (triple arrowheads). In particular, a 65 kDa SH activity
was apparently labeled to completion with FP-biotin wifhih one minute
(Figure 20A, left panel) , but reacted ét a much slower rate with
FP-peg-biotin (its signal intensity still increasing from 30 to 60 minutes;
30  Figure 20A, right panel). We suspected that
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contrast, significant FAAH activity was observed in the FP-peg-biotin

treated samples at both time points, with the 10 and 60 minute incubations
displaying 60% and 30% FAAH activity, respectively (relative to an -
10  untreated control sample). Thus, FAAH was inactivated at a much faster
rate by FP-biotin than FP-peg-biotin, consistent with this enzyme’s
substrate selectivity.
Considering that several brain membrane serine hydrolases reacted
preferentially with one biotinylated FP over the other, we showed that -
15 by treating a single proteome with a mixture of both probes, a more
complete serine hydrolase activity profile is obtained. Treating brain membrane proteins
with 2 pM each of FP-biotin and FP-peg-biotin provided a serine hydrolase activity profile
that resembled closely the predicted merger of profiles generated with each
FP individually (Figure 20B). Theése data indicate that adding multiple -
20  activity-based probes to a single proteome (“multiplexing’) can-enhance the -
coverage of active enzymes present in that sample. -
Comparing the Membrane-Associated Serine Hydrolase Activity Profiles from Different
Rat Tissues. Having observed the large number of serine hydrolases associated with brain’
membranes, we compared the serine hydrolase activity profiles of membrane fractions
25  from a panel of rat tissues. Each membrane fraction was first washed with 1 M NaCl prior
to solubilzation of its protein content with Triton X-100. This protocol was selected to
enrich for integral membrane proteins, a class of proteins notoriously resistant to analysis
by standard proteomics methods. Interestingly, each of the tissues examined possessed a
unique and complex profile of membrane-associated serine hydrolase activities (Figure
30 21). Notably, a set of three 48-52 kDa serine hydrolase activities were enriched in brain
membranes (single arrowhead). Likewise, heart-enriched and testis-enriched serine

hydrolase activities were also observed (double and triple arrowheads, respectively).
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other brain membrane serine hydrolases as well. Film densitometry was used to estimate
OTFMK’s potency as an inhibitor of each of its serine hydrolase targets. A pair of 50 kDa
serine hydrolases displayed approximately 40 and 80% reductions in both their FP-biotin
15  and FP-peg-biotin reactivities in the presence of 50 and 200 pM OTFMK, respectively
(bracket). In contrast, FAAH’s FP-peg-biotin reactivity was reduced by approximately 30,
90, and
95% in the presence of 5, 50, and 200 pM OTFMK, respectively (arrowhead). These data
reveal that OTFMK displays a relatively modest (approximately one order of magnitude)
20  selectivity for FAAH among other brain membrane serine hydrolases. Although both 50 -
and 200 pM concentrations of OTFMK blocked greater than 90% of FAAH’s FP-peg-
biotin reactivity, this enzyme’s FP-biotin reactivity was only weakly affected (~20%
reduction) and partially affected (~70% reduction) by 50 pM and 200 pM OTFMK,
respectively. These apparently conflicting data can be rationalized as follows. Of the
25  three observed OTFMK -sensitive serine hydrolases, exclusively FAAH reacted with FP-
biotin at a rate that was too fast to monitor under the reaction conditions employed (Figure
19A, left panel). In such a case, the binding of a reversible inhibitor will only be detected
if the inhibitor reduces its protein target’s rate of FP reactivity to the extent that the protein
no longer labels to completion during the time course of the reaction. Thus, FAAH’s
30  sensitivity to OTFMK was likely underestimated in the 30 minute FP-biotin competition
assay. On the other hand, FP-peg-biotin labeled FAAH at a rate slow enough to be

followed over a 60 minute time course (Figure 19A, right panel), and therefore reactions
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these reagents must not only serve as tools for protein detection, but also for protein
isolation and identification. In the course of attempting to affinity purify FP-biotinylated
proteins by avidin agarose chromatography, we noted that several labeled proteins failed

10 to bind the avidin matrix in their native state (Figure 23A, arrowheads). However, if
protein samples were denatured prior to treatment with avidin beads, efficient depletion of
all of the biotinylated proteins was achieved. Subsequent washing of the beads and elution
with SDS-PAGE loading buffer provided a sample greatly enriched for biotinylated:
proteins (Figure 8A, right panel). The elution sample was run on an SDS-PAGE gel and

15  the biotinylated proteins excised from the gel, digested with trypsin, and the resulting .
peptide mixtures analyzed by MALDI mass spectrometry. This one-step isolation method
identified seven of the labeled serine hydrolases present in a soluble rat testis proteome as:
acylpeptide hydrolase (82 kDa, accession #CA A33040), prolyl oligopeptidase (80 kDa,
BAA25544), carboxylesterase 1 (80 kDa, accession #JX0054), carboxylesterase 10 (60

20  kDa, accession #P16303), long chain acyl CoA hydrolase (48 kDa, accession #088267),
platelet-activating factor (PAF) acetylhydrolase al subunit (32 kDa,.accession .
#NP_032802), and PAF acetylhydrolase a2 subunit (30 kDa, accession #035264) (Figure.
8B). An additional 45 kDa serine hydrolase activity provided a MALDI tryptic peptide
map that did not match those of any proteins in the public databases. Analysis of the

25  electrospray MS fragmentation pattern of one of the tryptic peptides from this protein (M
+ H+ = 1099 Da) provided the following sequence information: GFVVAAIEHR. BLAST
database searches with this peptide sequence identified 80 and 90% identical sequences in
the buman and dog versions, respectively, of a 45 kDa serine hydrolase referred to as
plasma PAF acetylhydrolase or LDL-associated phospholipase A2 (human protein

30  accession #AAB04170.1). Thus, the isolated 45 kDa FP-biotin-reactive testis protein was

likely a novel rodent member of this family of secreted serine hydrolases.

66



10% h& ()-Y 10% h& ()-K\7a?170 10hh! FY7109%h& ()-S  510% hé& 1(),
h&' () - Fy2" W@bhindsds) - F-"10% h& ()-G p  *#10% h h&()-l+l{ld 137
310968 () -, MLOYGE ()-, 3" 10%3& ()-!{" 10%3C& ()- 10%& ()-

10hh{!! %w $dEE7O 10th $10%G8 () - ! 10968 () - $109%8: () - &rrfLO‘VG& () -
1096G& () - §$% & ' ' =(dEE70 10hh! /" 109%3& ()-- 10%3& () -

%ﬁ%??%é&%@@%ﬁ%%&ﬁ%@%ﬁ S109 () -
11 " 10968 ( MatéSdls afd Métiod@ ZPFO 103#109G& () - F! S3#109%& () - FZ1096G& () -

| SEB10%0& { ) .| SEST00-+& () -1 31 1 10%CC () - -1 .. //0dBZPFO 10!fy $10% ()-G
@ " 10vc ( PVt hand ary e estemspuycs’ () - | 1098 () - 00QR2c334a?ZPFO0

s10%6¢ 1) CHTISHLE kV\’é’@/ ‘Gt WEP{%%Y SRR L U

10G 10G310%&ridy (@Hﬂ&m drid@by @ssifp thyough actlvated alumina columns. Commercial
% 0%Y& ()-M 10‘V - F@10% & () s! 1 10% 2 YH#H10% & ()- S"10% & () -
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otherwise noted. NMR spectra were obtained on a Bruker AMX-400 instrument and

calibrated to the residual solvent peak. The multiplicities are abbreviated as follows: s =

10 singlet, d = doublet, t = triplet, = quartet, p = pentet, m = multiplet).
The synthesis of 10-((2-pyridylsulfonyl)oxo)-N-biotinamidopentyldecanamide (1) is
provided as a representative synthesis of the eleven biotinylated alkyl and aryl sulfonates

- (1-11).

((2-Pyridylsulfonyl)oxo)-10-undecene (13): A solution of a-undecylenyl alcohol

15 (12)(0.50 g, 2.91 mmol, 1.0 equivalents (equiv.)) in pyridine (4 mL) was cooled to 0°C
and treated with 2-pyridylsulfonyl chloride (1.04 g, 5.87 mmol, 2.0 equiv.), prepared.
according to the procedure of Corey and colleagues [Corey, et al. (1989). J. Org. Chem.
54, 389-93]. The reaction mixture was kept at 0°C for 6 hours, then partitioned between
ethyl acetate (50 mL) and water (25 mL). The organic layer was washed with 10%.

20  aqueous HCI (2 x 50 mL) and saturated agueous NaCl (50 mL), dried (MgSQ,), and
concentrated under reduced pressure. Column chromatography (2% EtOAc/Hex) afforded
13 as a colorless oil (98%): ‘H NMR (CDCl,, 400 MHz) 6 8.61 (m, 1H, ArH), 7.89 (m,
2H, ArH), 7.47 (m, 1H, ArH), 5.67-5.60 (m, 1H, RCH=CH,), 4.84-4.74 (m, 2H,
RCH=CH,), 4.21 (1, J = 6.4 Hz, 2H, CH,0S0.Pyr), 1.88 (m, 2H CH,CH=CH,), 1.55 (p,

25 2H,J=6.8 Hz, 2H, CH,CH,0SO,Pyr), 1.20-1.08 (m, 12H); matrix-assisted laser
desorption ionization (MALDI)-FTMS 334.1433 (C\HNO;S + Na* requires 334.1447).
10-((2-Pyridylsulfonyl)oxo)-decanoic acid (14): Compound 13 (0.90 g, 2.88 mmol, 1
equiv.) in a biphasic solution composed of CCL-CH,CN-H,O (10 mL-10 mL-15 mL) with
a total volume of 35 mL was treated sequentially with sodium periodate (2.53 g, 11.80

30 mmol, 4.1 equiv.) and ruthenium trichloride hydrate (0.005 g, 0.02 mmol, 0.03 equiv.).
The reaction was stirred at 25°C overnight then partitioned between CH,Cl, (100 mL) and

IN aqueous HCI (2 x 100 mL). The orgahic layer was washed with saturated aqueous
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o ()-__ requiregBIyBIBDy $109&' ()- "109%& ()-!1"10%& ()-10%& ()- 10 10 10!
| 1 $10%& (1b:(@pﬂc?yﬁuq%rrl%g)!{g%-!ﬁét}g:"ang{%ggé%élglécaﬁgrg?{g‘l(i}:_A solution of 14 (0.030
g, 0.09 mmol, 10 equiv.) in CH,Cl, (1.5 mL) at ~78:C was treated dropwise with
10 (diethylamino)sulfur trifluoride (0.027 mL, 0.21 mmol, 22 equiv.), brought to 25°C, and
stirred for 10 minutes. The reaction was then treated with one-half reaction volume of
-dimethylformamide containing N-hydroxysuccinimide (0.05 g, 0.04 mmol, 40 equiv.) and
stirred for an additional 15 min at 25°C. The reaction mixture was partitioned between
ethyl acetate (50 mL) and water (50 mL). The organic layer was washed with saturated
15 aqueous NaCl (200 mL), dried (Na,SO,), and concentrated under reduced pressure to
afford 10-((2-pyridylsulfonyl)oxo)-N-(hydroxysuccinyl)decanamide (as judged by crude
'H NMR; data not shown). Without further purification, the intermediate was treated with
5-(biotinamido)-pentylamine (Pierce, 0.003 g, 0.009 mmol, 1.0 equiv:) in MeOH (0.04
- mL) and stirred for 30 min.” The solvent was evaporated under a stream of nitrogen, and
20  the remaining residue was washed with ethyl acetate (2 x 2.5 mL), solubilized in a
minimal volume of chloroform, transferred to-a clean glass vial, and the solvent
evaporated. - This process was repeated to rid the desired biotinylated product of excess .
reagents and byproducts, affording 4 as a white film (0.004 g, 46%): 'H NMR (CDCL, 400
MHz) 6 8.79 (d, J= 7.0 Hz, 1H, ArH), 8.06 (m, 2H, ArH), 7.61 (t,J=7.3 Hz, 1H, ArH),
25 6.05(bs, 1H,NH), 591 (bs, 1H, NH), 5.60 (b s, 1H, NH), 4.77 (b s, 1H, NH), 4.54 (m,
1H), 4.39 (m, 1H + 2H CH,0SO.R), 3.22 (m, 4H, CENHCOR), 3.11 (m, 1H), 2.92 (dd, J
=4.0 and 129 Hz, 1H), 2.76 (d, J= 13.3 Hz, 1H), 2.18 (m, 4H, CH,CONHR), 1.67-1.28
(m, 26H); MALDI-FTMS (DHB) m/z 640.3209 (C,,H.N,O,S, + H* requires 640.3202).
10-((Benzenesulfonyl)oxo)-N-biotinamidopentyldecanamide (2): ‘H NMR (CDC,, 400
30 MHz)37.93 (d, /= 7.0 Hz, 2H, ArH), 7.67 (t,J = 7.4 Hz, 1H, ArH), 7.59 (t, J=17.3 Hz,
2H, ArH), 6.06 (b s, 1H, NH), 5.87 (b s, 1H, NH), 5.63 (b s, 1H, NH), 4.79 (b s, 1H, NH),
4.53 (m, 1H), 4.37 (m, 1H), 4.07 (t, J= 6.4 Hz, 2H, CH,0SO,R), 3.26 (m, 4H,
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f 109B&' () - SRGUONHR) 0%7R-1.50 (15.R); (MALDIRINS-(BHBY4/2(653.3381 10%E,6)0,5,10>>
10>> 1Q3>Sey aBuV7pll 100& ()-! SB109& ()-s! 10%& ()- | 10% () -3

| 109%& W s%ﬁ%&“ﬁﬁ—"-? BuV7p! ! %" 10%& ()-1$ $109%&' ()-1"10%& ()- 3

109 () - ! N'1dQpAMettd@ybavEnéodh ok s A-bidtind A pbty1det Aol z4): "H NMR
(CDCL, 400 MHz) & 7.86 (d, J = 8.8 Hz, 2H, ArH), 7.03 (d, J= 8.8 Hz, 2H, ArH), 5.96 (b
s, 1H, NH), 5.85 (b s, 1H, NH), 5.57 (b s, 1H, NH), 4.84 (b s, 1H, NH), 4.53 (m, 1H), 4.37
(m, 1H), 4.01 (t, J= 6.5 Hz, 2H, CH,OSO,R), 3.90 (s, 3H, CH,0Ar), 3.25 (m, 4H,

15 CH.NHCOR), 3.17 (m, 1H), 2.95 (dd, J=4.7 and 7.7 Hz, 1H), 2.73 (d, J= 12.9 Hz, 1H),
2.25 (m, 4H, CH,CONHR), 1.63-1.26 (m, 26H); MALDI-FTMS (DHB) m/z 669.3381
(C.H:N,O,S. + B requires 669.335).

.10-((Methylsulfonyl)oxo)-N-biotinamidopentyldecanamide (5): '"H NMR (CDCL,, 400
MHz), 8 6.00 (b s, 1H, NH), 5.85 (b s, 1H, NH), 5.60 (b s, 1H, NH), 4.81 (b s, 1H, NH),

20 4.53 (m, 1H), 4.37 (m, 1H), 4.35 (t, J= 6.2 Hz, 2H, CH,OSO.R), 3.26 (m, 4H, '
CHNHCORY), 3.18 (m, 1H), 2.93 (dd, J = 5.0 and 7.9 Hz, 1H), 2.76 (d, /= 12.9 Hz, 1H),
2.21 (m, 4H, CH.CONHR), 2.05 (s, 3H, H;CSO.R), 1.75-1.27.(m, 26H); MALDI-FTMS
m/z 577.3105 (C:HuN,O.S, + H'requires 577.3088).
10-((Butylsulfonyl)oxo)-N-biontinamidopentyldecanamide (6): 'H NMR (CDCL, 400

25 MHz)$5.93 (bs, 1H, NH), 5.84 (b s, 1H, NH), 5.53 (bs, 1H,NH), 4.82 (bs, 1H, NH),
4.54 (m, 1H), 4.37 (m, 1H), 4.21 (t, /= 6.2 Hz, 2H, CH,OSO,R), 3.26 (m, 4H,
CH.NHCOR), 3.19 (m, 1H), 3.09 (t, /= 4.1 Hz, 2H; CH,SO:R), 2.93 (dd, J= 4.6 and 7.4
Hz, 1H), 2.76 (d, /= 9.1 Hz, 1H), 2.21 (m, 4H, CH,CONHR), 2.16-1.31 (m, 30H), 0.97 (t,
J'=17.3 Hz, 3H); MALDI-FTMS (DHB) m/z 619.3530 (C,H.N.O,S, + H-* requires

30 619.3530).
10-((Octylsulfonyl)oxo)-N-biotinamidopentyldecanamide (7): 'H NMR (CDCL, 400
MHz) § 6.05 (b s, 1H, NH), 5.87 (b s, 1H, NH), 5.81 (b s, 1H, NH), 5.00 (b s, 1H, NH),
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CH,CH,SO.R), 1. 76 1. 31 (m 36H), 0.89 (t, J = 6.4 Hz, 3H); MALDI-FTMS (DHB) m/z

5 675.4173 (CsHaN.O:S; + H* requires 675.4184).
10-((4-Nitrobenzenesulfonyl)oxo)-N-biotinamidopentyldecanamide (8): '*H NMR (CDCI,,
400 MHz), 5 8.44 (d, J=9.1 Hz, 2H, ArH). 8.14 (d, J=9.1 Hz, 2H, AzH), 5.90 (b s, 1H,
NH), 5.82 (b s, 1H, NH), 5.50 (b s, 1H, NH), 4.86 (b s, 1H, NH), 4.54 (m, 1H), 4.37 (m,
1H), 4.14 (t, J = 6.5 Hz, 2H, CH;,OSO.R), 3.25 (m, 4H, CH,NHCOR), 3.18 (m, 1H), 2.96

10 (dd,J= 5.0 and 7.9 Hz, 1H), 2.76 (d, /= 15.0 Hz, 1H), 2.21 (m, 4H, CH,CONHR), 1.72-
1.26 (m, 26H); MALDI-FTMS (DHB) m/z 684.3069 (C;H,N.O;S, + H* requires
684.3095).
10-((8-Quinolinesulfonyljoxo)-N-biotinamidopentyldecanamide (9): 'H NMR (CDCI,,
400 MHz), 6 9.17 (m, 1H, ArH), 8.53 (d,J= 5.8 Hz, 1H, ArH), 8.50 (d, /= 6.4 Hz, 1H,

15 ArH), 8.16 (d, J= 6.7 Hz, 1H, ArH), 7.70 (t, J= 7.6 Hz, 1H, ArH), 7.61 (q,J= 3.9 Hz,
1H, ArH), 6.06 (b s, 1H, NH), 5.93 (b s, 1H,NH), 5.73 (bs, 1H, NH), 5.08 (b s, 1H, NH),
4.54 (m, 1H), 4.35 (m, 1H), 4.30 (t, J= 6.5 Hz, 2H, CH,OSO.R), 3.27 (m, 4H,
CH,NHCOR), 3.18 (m, 1H), 2.96 (dd, J= 5.0 and 7.9 Hz, 1H), 2.77 (d, /=15 Hz, 1H),
2.21 (m, 4H, CH,CONHR), 1.68-1.18 (m, 26H); MALDI-FTMS 712.3189 (C,;H.N,O,S, +

20 Na*requires 712.3173).
10-((2-Naphthalenesulfonyl)oxo)-N-biotinamidopentyldecanamide (10): *HNMR (CDCl,,
400 MHz) 6°8.49 (s, 1H, ArH), 7.98 (t, /= 8.2 Hz, 2H, ArH), 7.93 (d, /= 7.9 Hz, 1H,
ArH), 7.87 (d, J= 8.8 Hz, 1H, ArH), 7.65 (p, /= 7.0 Hz, 2H, AtH), 6.05 (bs, 1H, NH),
591 (bs, 1H, NH), 5.60 (b s, 1H, NH), 4.77 (b s, 1H, NH), 4.53 (m, 1H), 4.37 (m, 1H),

25 4.6 (t,J = 6.4 Hz, 2H, CHOSO.R), 3.25 (m, 4H, CH,CONHR), 3.17 (m, 1H), 2.95 (dd, J
=5.0 and 7.6 Hz, 1H), 2.77 (4, J = 14.0 Hz), 2.17 (m, 4H, CH,CONHR), 1.71-1.20 (m,
26H); MALDI-FTMS (DHB) m/z 689.3379 (C,;H..N.O,S. + H* requires 689.3401).
10-_((2-Thiophenesulfony)oxo)-N-biotinamidopentyl)decanamide (11): '"HNMR (CDCI,
400 MHz) 6 7.74 (t, J=5.0 Hz, 2H, ArH), 7.16 (t,J= 3.8 Hz, 1H, ArH), 590 (b s, 1H,

30 NH),5.84(bs, 1H,NH), 5.47 (b s, 1H, NH), 4.75 (b s, 1H, NH), 4.53 (m, 1H), 4.35 (m,
1H), 4.12 (t, J= 6.4 Hz, 2H, CH,080.R), 3.26 (m, 4H, CE.ZNHCOR), 3.19 (m, 1H), 2.95
(dd, J=5.3 and 7.6 Hz, 1H), 2.76 (d,J = 12.9 Hz, 1H), 2.17 (m, 4H, CH,CONHR), 1.67-
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ours followed by the addition of water (5 mL). The resulting mixture was extracted with
diethyl ether (3 x 50 mL), then the organic extracts were combined and washed with
aqueous NaHCO; solution (50 mL), dried (MgSO,), and concentrated under reduced
pressure. Column chromatography (2% EtOAc/Hex) afforded 15 (99%): 'H NMR
10 (CDCL, 400 MHz) § 8.68 (d, J= 7.0 Hz, 1H; AtH), 7.94 (p, /= 8.8 Hz, 2H, ArH), 7.54 (t,
J=6.4Hz, 1H, AtH), 4.26 (t, J= 6.7 Hz, 2H, CH,0SO:R), 1.61 (p, J= 7.9 Hz, 2H), 1.13
(m, 10H), 0.76 (t, J= 7.0 Hz, 3H); MALDI-FTMS 294.1130 (C,,H,,NO,S + Na* requires
294.1134). "
1-(2-Pyridylsulfonyl)oxo-ethane (16): To a solution of triethylamine (0.86 g, 8.51 mmol,
15 2.2 equiv.) in dichloromethane (3 mL) at 0-C was added ethanol (0.18 g, 3.87 mmol, 1.
equiv.) followed by the addition of 2-pyridylsulfonyl chloride (0.83 g, 4.65 mmo], 1.2
equiv.). After stirring for 4 hours at 0-C, the solution was concentrated under reduced
pressure. The concentrate was dissolved in aqueous NaHCO; solution (50 mL) and
extracted with diethyl ether (3 x 50 mL). The ether extracts were combined and washed
20 with aqueous NaCl (50 mL), dried (MgSO.), and concentrated under reduced pressure.
Column chromatography (5% EtOAc/Hex) afforded 16 (95%): 'H NMR (CDCl, 400
MHz) § 8.70 (4, J = 4.7 Hz, 1H, ArH), 7.95 (p, J = 6.4 Hz, 2H, ArH), 7.56 (t, J= 5.3 Hz,
1H, ArH), 4.37 (q, J=7.0 Hz, 2H, CH,0SO.R), 1.29 (t, J = 7.0 Hz, 3H); MALDI-FTMS
188.0000 (CH.NOS + H* requires 188.0376).
25 1-(Methanesulfonyl)oxo-octane (17): To a solution of triethylamine (0.12 g, 1.15 mmol,
1.5 equiv.) in dichloromethane (3 mL) was added octanol (0.10 g, 0.77 mmol, 1.0 equiv.)
at 0°C followed by the addition of methanesulfonyl chloride (0.10 g, 0.85 mmol, 1.1
equiv.), over a period of 5 minutes. After 30 minutes at 0°C, the reaction mixture was
diluted in dichloromethane (50 mL) and extracted with ice cold water (50 mL), ice cold
30 10% aqueous HCI (50 mL), saturated aqueous NaHCO, (50 mL), and with saturated
aqueous NaCl (50 mL). The organic layer was dried (MgSO,) and concentrated under

reduced pressure to afford 17 (97%): 'H NMR (CDCL, 400 MHz) § 4.21 (t, J = 6.5 Hz,
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utilized. Unless otherwise indicated, reactions between protein samples and biotinylated

reagents were conducted as follows: all biotinylated reagents were stored as stock

10 solutions in DMSO at 20°C and then added directly to reactions with protein extracts,

| keeping the DMSO concentration constant at 1% of the total reaction volume. The

reaction mixture was incubated at 25°C for 30 min (final concentration of the probe was 5
pM), then quenched by the addition of 1 vol. equiv. of standard 2x SDS-PAGE loading
buffer (reducing). Quenched reactions were run on SDS-PAGE (7.5 pg protein/gel lane)

15 and transferred by electroblotting onto nitrocellulose membranes, which were blocked in

- Tris-buffered saline (TBS) with 1% Tween (TBS-Tween) and 3% (wt/vol) nonfat dry milk

for either 1 h at 25°C or overnight at 4°C. Blots were then treated with an évidin—
borseradish peroxidase conjugate (Bio-Rad, 1:1,500 dilution) in TBS-Tween for 2 hr at
25°C. The blot was washed with TBS-Tween three times (5 min/wash), treated with

20 SuperSignal chemiluminescence reagents (Bio-Rad), and exposed to filmfor 0.1 to 20 min
before development. For the pH-dependence studies, the following reaction buffers were
used; pH 6-8: 50 mM Tris*HCL; pH 8-10: 50 mM Tris*HCI, 50 mM CAPS. :
Enrichment and molecular characterization of a 55 kDa sulfonate-reactive protein.
Rat liver soluble fractions were run over a Q Sepharose column by using an AKTA FPLC

25  (Amersham Pharmacia Biotech) and eluted with a linear gradient of 0-500 mM NaCl.
Aliquots of the elution fractions (10 x 2.5 mL fractions) as well as the flow through (3 x
2.5 mL fractions) were labeled with 1 as described above to identify the fractions
containing the labeled proteins. The flow-through fractions, which contained the 55 kDa
protein, were concentrated to a volume of 1 mg protein/mL vol. followed by labeling 2.5

30  mL of the sample with 1 utilizing the standard conditions. After incubating the reaction
for thirty minutes, it was applied to a PD-10 size exclusion column and eluted with 3.5 ml

of pH 8, 50 mM Tris-HCl buffer. Sodium dodecyl sulfate (SDS) (0.5% wt/vol) was added
72



"10% ()- 109%& ()- HWIEPBAp 1055Y13"10%& ()-/"10% ()-.10% ()1 dc 200

' 100& ()-* ede . ) 10%& () - \yoeFp
‘10553182’/8&“??&%8%‘-10)7Y' 10%(& ()-T9610%& ()-14: $109%& ()-2"! 105G (Y OY3HET r<oeF
p 105! 1, $1O%:c& (;) 1'S), $109/BMB& () - ! X, $109KRK& () - @

10988 () - " Podpls labeled &mﬂ&s quqmw}mmom m&t&&ﬁ&@%tﬁl)&tﬁe peOtARBE () -

SLOML ) (ﬂ'g\f ORI oiioet pecuhle bioh Gigiehh TS seiple wab then difuted 2.5 fold (0.2 %

10B9" 9109BEY)-and 3ibA BiBE5-1 6 Eﬁwﬁﬁmﬁ&%&ﬁg‘ma@r for 1 3% dt25-C. The
109%&' ()-3 . 10%& (%kan 0%&' ()- !10% - NdE~\ =p
105! 3y#109@!4ant wegthen ryme lywmb&wa)shmgmth(f; nd of 09286 SPSex@idEree washes

L e T

- | 4 h S 0
| - KAgH=p 10ll®2aPERhdating fhe s;agﬁjé’é gol%(();/?/n{l?xgé( écﬁer%ﬁﬂse—tsé P{%%é )é(fb%l)%@ r@%o%ﬁgm(l) v

1824 QLO(H): s ?)%@Fl%e(yg%fm cleantisss Ten pn 2w 8YasNoyex Tris-Glycing yellakd $taoml vt ) - | (
10% & () - I06bmHRréptnd dahFdAod & S} dé%aﬁfﬁé%gge% methanol-water solution. The

desired 55 kDa 1-reactive-protein was excised from the gel and digested with trypsin. The

10 resulting peptides were analyzed by matrix assisted laser desorption time-of-flight
(MALDI-TOF) mass spectrometry. The MALDI peptide data was utilized in both the
MS-Fit search of the Protein Prospector databases
(falcon.ludwig.ucl.ac.uk/mskome3.2.htm) and the ProFound search of the Proteometrics
databases (www.proteometrics.com/prowl-cgi/ProFound.exe), which identified the protein

15 ascytosolic 2 class I rat aldehyde dehydrogenase (CALDH-I).

Recombinant expression and purification of cALDH-I. :
Primers were designed based on cALDH-I’s cDNA sequence and used to amplify the
enzynie’s cDNA from a liver cDNA library (Clontech). The cALDH-I cDNA was
subcloned into the prokaryotic expression vector, TrcHisA, followed by transformation

20  and expression in E. coli BL-21 cells. Expression was induced with 1 mM isopropyl a-D
thiogalactoside (IPTG) when cultures grew to an ODx, of 0.6. After 4 h, the cells were
pelleted and the supernatant removed. The cell pellet was resuspended in Tris buffer (20
mM Tris-HCl buffer, pH 8.0, 100 mM NaCl), lysed by treatment with lysozyme (1mg/ml)
for 30 min and then sonication. The soluble fraction was isolated by centrifugation 39,800

25  x g (25 min). The His-tagged cALDH-I was purified from the soluble fraction by rotating
with Talon cobalt beads for 30 minutes at 4°C followed by centrifugation and removal of
the lysate. After washing, the beads were eluted with 80 mM imidazole buffer and the
eluted protein concentrated to 10 mg protein/mL. The concentrated protein solution was
subjected to gel filtration chromatography (Superose 6 column, AKTA FPLC, Amersham

30  Pharmacia Biotech). Gel filtration samples containing purified cALDH-I were combined,
concentrated, and stored at —~78-C in Tris buffer containing 1 mM DTT (final cALDH-I

protein concentration, 1.5 mg/mL).
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described above.
cALDH-I enzyme assay and inhibition studies.
CALDH-I activity was determined at 25°C in Tris buffer (20 mM Tris-HC, pH 8, 100 mM
10 NaCl). Purified cALDH-I (0.2 uM) was preincubated with 15 (2.5 M — 15 uM) in DMSO
(30 uL, 3% total incubation vol) in a volume of 950 pL for 5 to 45 min. After
preincubation of the enzyme with inhibitor, remaining catalytic activity was measured by
adding NAD~ (500 pM final concentration) and propionaldehyde (1 mM final
concentration) in 50 pL. of buffer.. Production of NADH from the oxidation of
15 propionaldehyde was monitored by measuring the change m absorbance at 340 nm for 2
min. In substrate competition assays, purified cALDH-I (0.2 M) was preincubated with
either NAD* (50 uM) or propionaldehyde (25 uM) and 10 uM of 15 for 10 minutes at 25:C

in a volume of 950 pL. Remaining catalytic activity was monitored as described above.

20 RESULTS
Selection and synthesis of biotinylated sulfonate esters as candidate: ABPs -
A library of candidate ABPs was synthesized based on the general scaffold outlined in
Figure 9. The structure of an ABP was conceptually divided into four pieces: a binding
group (BG), a reactive group (RG), a linker (L), and a tag (T).  The library’s reactive

25  group was selected as a sulfonate ester, based on the following criteria.
A series of biofiﬁylated sulfonates (1 -~ 11; Figure 10) was synthesized according to the
three step sequence outlined in Scheme 1. The corresponding aryl or alkylsulfonyl
chloride was added slowly to a solution of undecene-1-ol (12) dissolved in pyridine at 0-C
to form the sulfonate (13). The procedure of Sharpless and colleagues was utilized to

30  oxidatively cleave the terminal olefin, resulting in formation of the corresponding |
carboxylic acid (14) [Carlsen, et al (1981) J. Org. Chem. 46, 3936-38]. Treatment of 14

with diethylaminosulfur trifluoride (DAST) followed by the addition of N-
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loading buffer and analyzed by SDS-PAGE and avidin blotting. A sulfonate’s specific

and nonspecific proteome reactivity were defined as those protein targets that displayed
heat-sensitive and heat-insensitive labeling, respectively. All sulfonates except the
octylsulfonate 7 labeled at least one member of the testis proteome in a heat-sensitive
15 manner (Figure 11A, 11B). Interestingly, four general patterns of specific proteome ..
| reactivity wére observed among the sulfonates. The p-toluenesulfonate 3, butylsulfonate
6, and naphthylsulfonate 10 each specifically labeled one 55 kDa protein (Figure 11A, B;
single arrowhead). The p-methoxybenzenesulfonate 4 and methylsulfonate 5 labeled four
members of the proteome in a heat-sensitive manner [Figure 11A; 55 kDa (single
20  arrowhead), 42 kDa (double arrowhead), 40 kDa (triple arrowhead), and 32 kDa (single
dot)], but also showed significant additional reactivity with the preheated proteome. The
benzenesulfonate 2 reacted with three of the four proteins labeled by 4 and 5, failing to
specifically label only the 40 kDa protein. The p-nitrobenzenesulfonate 8,
quinolinesulfonate 9, and thiophenesulfonate 11 each reacted specifically with a 55 kDa
25  protein, as well as two additional proteins poorly labeled by the other reagents [Figure
11B; 36 kDa (single dot) and 30 kDa (triple dot)].‘ Finally, the pyridylsulfonate 1 labeled a
55 kDa protein and a 31 kDa protein (Figure 11A and B, single arrowhead and double dot,
respectively), the latter protein appearing uniquely reactive with 1 among the sulfonates
that were surveyed. Importantly, most of the sulfonate probes with the exception of 2, 4,
30  and 5 showed low or negligible reactivity with the preheated proteome.
Although several sulfonate probes showed overlapping patterns of specific proteome

reactivity, their relative reactivities with individual proteins differed considerably. For
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0999999gg% otpms e pattems of specific reactmty of 1 and 5 appeared ncarly orthogonal to
one another, with 1 most strongly labeling 55 and 31 kDa proteins (Flgure 12A, left panel,
double arrowheads) and 5 most strongly labeling 42 and 32 kDa proteins (Figure 12A, left
10 panel, single arrowheads). A comparison of the proteome reactivities of 1 and 9 identified
two proteins that showed preferred reactivity with 1 (Figure 12B, left panel, 55 kDa and
31 kDa; double arrowheads) and two proteins that showed enhanced reactivity with 9
(Figure 12B; left panel, 36 kDa and 30 kDa; single arrowheads). The greater nonspecific
reactivity of 5 was also evident in these side-by-side comparisons, as this agent labeled
15  several proteins in a heat-insensitive manner that were unreactive towards 1 and 9.
Notably, a Coomassie blue stained protein gel revealed that the proteins labeled by 5 in the
preheated proteome represented very abundant proteins (Figure 12A, right panel, single
arrowheads), consistent with the notion that heat-insensitive labeling reflects a nonspecific
form of sulfonate reactivity. In contrast, the sulfonate library’s heat-sensitive proteome
20  reactivity showed no such bias towards abundant proteins. .
Parameters that influence a sulfonate’s specific proteome reactivity
~ The following features of the sulfonate-proteome reaction were varied in order to test their
influence on the observed specific and nonspecific protein labeling pattems: time,
sulfonate concentration, pH, and the presencé/absence of scavenging nucleophiles. For
25  these studies, the reactivity of pyridylsulfonate 1 with the testis proteonie was examined.
The two testis proteins specifically targeted by 1 were labeled at similar rates, with their
signal intensities increasing from 5-40 minutes and then plateaning from 40-120 minutes
(Figure 13A). The absence of additional reactivity from 40-120 minutes could signify that
the proteins had labeled to completion by 40 minutes, or less likely, that the concentration
30  of 1in the reaction was significantly depleted by these later time.
Sulfonate 1°s specific and nonspecific proteome reactivities were evaluated over a range
of probe concentrations (1-50 pM). From 1-10 pM, sulfonate 1 showed specific reactivity
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nonspecific labeling increased dramatically, especially in the higher molecular mass range
where most of the abundant testis proteins reside. Importantly, however, no new
specifically labeled protein targets were identified over this concentration range. Thus, a
concentration range of 5-10 pM appeared optimal for maximizing sulfonate 1°s specific
versus nonspecific proteome reactivity.
The nonspecific and specific proteome reactivities of sulfonate 1 showed different pH-
dependencies, with the former appearing as an inverted bell-shape curve (higher
background labeling at pH 6 and 9 than at pH 7 and 8) and the latter increasing in intensity
from pH 6 to 8 and plateauing from pH 8 to 10 (Figure 13C, D). Thus, reactions
conducted at pH 7 and 8 produced the highest level of specific reactivity, while at the
same time resulting in the lowest degree of nonspecific reactivity. -
Sulfonate 1°s intrinsic reactivity with nucleophiles was examined by conducting proteome
reactions in the presence of millimolar concentrations of free thiols (glutathione, a-
mercaptoethanol, or dithiothreitol). If this sulfonate displayed a high reactivity with-
generic nucleophiles, then the probe’s effective concentration in thiol-treated proteome
reactions should be greatly reduced, resulting in a significant decrease in the signal
intensity of specifically labeled proteins. However, none of the tested thiols affected the
labeling intensity of the 55 kDa protein, indicating that sulfonate 1’s intrinsic reactivity
with nucleophiles is low (Figure 13D). In contrast, a moderate decrease in the labeling
intensity of the 31 kDa protein was detected in the presence of free thiols.
Molecular identification of a protein labeled by biotinylated sulfonates
The screening method described above was enacted to rapidly identify protein targets
specifically labeled by members of the sulfonate library. By defining these “specific
protein targets” as ones that displayed heat-sensitive reactivity with sulfonates the focus
was restricted to proteins whose activities would be affected by sulfonate labeling. The
assumption inherent to this strategy was that heat-sensitive labeling was reflective of an
event taking place within a structured portion of a protein suitable for small-molecule
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5  specifically labeled by several members of the sulfonate library was investigated.
A tissue blot with sulfonate 1 revealed that the labeled 55 kDa protein was most abundant
in soluble fractions of rat liver, and therefore the protein was purified from this source.
The 55 kDa protein was partially purified by Q-Sepharose anion exchange
chromatography. Aliquots of the flow-through and elution fractions of this column were
10  labeled with 1, and the 55 kDa protein was identified in the flow-through fractions. These
fractions were combined, labeled with 5 pM 1 for 30 min, and the protein separated from
excess sulfonate by size exclusion chromatography. The protein sample was then treated
with avidin agarose beads to isolate the 1-labeled 55 kDa protein. Elution of the avidin-
bound proteins was achieved by adding one volume of standard SDS-PAGE loading
15 buffer and heating (90°C, 5 min). This avidin-based affinity purification procedure
provided a highly concentrated sample of the 55 kDa protein that was separated by SDS-
PAGE and either blotted with avidin (Figure 14A) or stained with Coomassie blue. The
55 kDa protein was excised from the stained gel, treated with trypsin, and the resulting
peptide mixture analyzed by MALDI-TOF mass spectrometry. MS-FIT and Profound
20  searches of protein databases identified the protein as cytosolic 2 class I aldehyde
dehydrogenase (CALDH-]; nine tryptic peptides ranging from 1189 to 2055 Da matched
this enzyme, 50% total sequence coverage; Figure 14A), a member of a superfamily of
NAD*-dependent enzymes responsible for the oxidation of endogenous and exogenous
aldehydes to carboxylic acids [Wang, et al. (1996) J. Biol. Chem. 271, 16288-93; Yoshida,
25 etal. (1998) Eur. J. Biochem. 251, 549-57].
Recombinant expression of cALDH-I
In order to confirm the specific reactivity of cALDH-I with sulfonate 1, this protein was
recombinantly expressed in both eukaryotic and prokaryotic systems., The cALDH-I
c¢DNA was subcloned into the pcDNA3 mammalian expression vector and then transfected
30  into COS-7 and MCF-7 cells. cALDH-I-transfected COS- 7 and MCF-7 cells both
expressed a 55-kDa protein that labeled strongly with sulfonate 1 (Figure 14B). In

contrast, this sulfonate-reactive protein was not detected in mock-transfected versions of
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H-1 enzyme.
Pyridylsulfonates are time-dependent inhibitors of cALDH-I catalytic activity

cALDH-I-catalyzed oxidation of propionaldehyde to propionic acid was measured by

10 observing the reduction of NAD* to NADH at 340 nm. The observed Michealis constant
for propionaldehyde (Km = 4.2 uM) displayed by the His-tagged recombinant cALDH-I
was comparable to the reported literature value for this enzyme (Km = 6.5 puM) [Penzes, et
al. (1997) Biochim. Biophys. Acta 1342, 175-81]. To examine the effect of sulfonates on
CALDH-I’s catalytic activity, the cnzythe was treated with varying concentrations of 2-

15  pyridylsulfonyl octanoate (15), a variant of 1 lacking the probe’s biotin tag. Sulfonate 15
inhibited cALDH-I’s catalytic activity in a time-dependent manner that increased in rate
from 2.5 to 15 pM inhibitor (Figure 15A). Concentrations of 15 greater than 15 pM
inactivated cCALDH-I at a rate that was too fast to measure under the assay conditions
employed. The average K../[1] value calculated from reactions conducted at 2.5, 5.0, 7.5,

20 10,and 15 pM 15 was (9.7 + 1.8) x 10* M"min’. Although the inactivation of cALDH-I
at each concentration of 15 could be fit to psuedo-first order kinetics, extrapolation of
these reactions back to time zero did not predict 100% enzyme activity. Considering that
cALDH-1 is a homotetrameric protein, one possible explanation for this data was that
individual cALDH-I subunits exhibited different rates of reactivity with 15. In general

25  support of this notion, the kinetics of reactions conducted at lower concentrations of 15
appeared biphasic in nature, with time points preceding 50% enzyme inhibition predicting
a slightly faster rate of cALDH-I inactivation than time points at which greater than 50%
cALDH-I activity was inhibited. Finally, incubating 15 in the reaction buffer (20 mM
TriseHCI, pH 8.0, 100 mM NaCl, 1 mM DTT) for 60 min prior to the addition of cALDH-

30  Idid not affect the inhibitor’s potency, indicating that this sulfonate was stable to the assay

conditions employed (including the presence of excess freel thiols).
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NAD* completely protected the enzyme from inactivation.

Table 1.
Competition studies for 15 with propionaldehyde and NAD* in cALDH
Substrate Sulfonate 15 % Activity Remaining
— o 100
- S5uM 15
50 YM NAD* 5uM 61
25 uM Propionaldehyde 5uM ' 14

10

Features of 15 responsible for cALDH-I inactivation
Analogs of 15 were synthesized in which the agent’s octyl and pyridy] substituents were
replaced with ethyl (16) and methyl (17) grdups, respectively. cALDH-I was incubated

15 for 60 minutes with 50 pM of either 15, 16, or 17, and the percentage of cALDH-I activity
femﬁfﬁing was determined (Table 2). While 15 completely indctivated cALDH-I under
these conditions, 16 and 17 produced weak and no inhibition, respectively. A K,/[I] value
of 0.25 M*min* was calculated for 16, representing a second order inhibition rate constant
40000 times lower than that determined for 15. 15 — 17 were also tested for their ability to

20 block sulfonate 1’s reactivity with cALDH-1 in the soluble testis proteome. The testis

| proteome was preincubated for 30 min with each noni)iotinylated sulfonate at

concentrations of 5 or 50 uM. The proteome samples were then treated with 5 pM 1 and
the reaction mixtures incubated for 30 minutes prior to analysis by SDS-PAGE and avidin
blotting. Consistent with the inhibition kinetics described above, only 15 blocked the

25  labeling of cALDH-I by 1 in the testis proteome (Figure 15B). Thus, the stracture-activity

relationship (SAR) determined for sulfonate inactivation of purified cALDH-I correlated
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Multiplexing ABPs increases proteome coverage
The rat testis proteome was treated with either 2.5 pM sulfonate 1, 5 uM FP-biotin, or a
10 mixture of 2.5 pM 1 and 5 pM FP-biotin [Liu, et al. Proc. Natl. Acad. Sci USA 96, 14694-
99}, and the resulting heat-sensitive labeling profiles were visualized by SDS-PAGE and
avidin blotting. As can be seen in Figure 17, applying a mixture of sulfonate 1 and FP-
biotin to the testis proteome effectively detected in a single sample the proteins labeled by
both probes individually. Notably, a preheated sample treated with the same probe
15 mixture displayed a very low level of labeling that was comparable to the nonspecific
reactivity observed when each probe was tested alone.. These data support that by
multiplexing ABPs, one can significantly increase the coverage of specific protein

reactivities detectable in a single proteome assay.

20 EXAMPLE 8
To generate chemical probes for the active sites of other enzymes like metallo-
hydrolases and NT-dependent enzymes, we will develop chemical probes are developed
that can profile metallo-hydrolases and NT-dependent enzymes in an activity-dependent
manner. Experiments for this Specific Aim will include: i) the design and synthesis of
25  tagged active site-directed inhibitors of metallo-hydrolases and NT-dependent enzymes,
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oftoen regulate posttranslatlonally by either endogenous inhibitory proteins or cis-acting

5  autoinhibitory sequences. Collectively, these posttranslational regultory mechanisms

make traditional genomics/proteomics approaches inappropriate for recording dynamics in

metallohydrolase and/or kinase function. The goals of this specific aim are to design,

synthesize, and test candidate activity-based chemical probes that target metallo-

hydrolases and NT-dependent enzymes.

10 The design and synthesis of active site-directed chemical probes that target
metallo-hydrolases and NT-dependent enzymes. For metallo-hydrolase-directed agents,
we will create hydroxamic acid inhibitors coupled to biotin, with the hope that these
agents will bind tightly [either reversibly or irreversibly] to metallo-hydrolase active sites.
The attached biotintag will allow for the rapid detection and isolation of reactive proteins.

15 Wewill synthesize modest-sized combinatorial libraries of tagged hydroxamates -
diversified at the R1 and R2 positions and select those inhibitors that exhibit both 1) broad
spectrum reactivity with defined classes of metallo-hydrolases, and 2) low crossreactivity
with unrelated proteins. Several additional candidate activity-based probes of metallo-
hydrolases will also be synthesized, founded on the principle that these molecules should

20 possess a group whose latent reactivity is-unveiled on coordination to a Lewis acidic,
active site—bbund metal ion. These reagents include: pyridyl sulfonates and metal-induced
vinylnitrosonium and aziridinium ions. Activity-based probes that are target NT-_
dependent enzymes will consist of biotin-tagged, reactive or non-hydrolyzable chemical
analogs of the appropriate NT. These molecules should take advantage of the fact that

25  many NT-dependent enzymes do not bind NTs in their autoinhibited states.

Once each candidate probe is generated, it will be screened against both -
commerically available enzymes and whole cell/tissﬁe’ samples. An initial assessment of
the activity-based nature of the observed interactions will be determined by comparing the
reactivity of heated versus unheated protein samples. Those metallo-hydrolase-directed

30  reagents that show selective and heat-sensitive reactivity with MMPs will be further
studied for their ability to distinguish free MMPs (active) from those bound by TIMPs

(inactive). Those reagents directed against NT-dependent enzymes that show selective and
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metallo-hydrolases),we will still be able to assess whether it shows specific reactivity with
other enzyme families. In this manner, the work proposed may not only identify class-
selective reagents for metallo-hydrolases and NT-dependent enzymes, but simultaneously
reactive chemical groups that target other enzyme families as well. This form of reverse
drug discovery, in which a postulated chemical inhibitor is mixed with whole cell/tissue
extracts and its target selectivity revealed by tag recognition should prove quite powerful
for the identification of novel small molecule-enzyme interactions that can in turn be
exploited for activity-based proteomics investigations.

The subject inhibitors may be used in a variety of ways. One application is to determine
the serine hydrolase activity of a physiological sampie. The sample may be blood, cells,
tissue, or other physiological sample of interest. In some situations, samples that are-
suspected of having one or have serine hydrolases may be monitored, as in the genetic
engineering of serine hydrolase proteins, where the efficiency of synthesis would be of
interest. In the case of tissue or cells, the cells may be lysed in accordance with
conventional conditions, using a homogenizer, blender, pellets, centrifuge or other
convenient device. The resulting lysed cellular composition may be centrifuged and the
supernatant adjusted for protein content. Depending on the nature of the ligand, the
supernatant fractioﬁ may be freed of naturally occurring ligand and/or receptor. The
supernatant may be further treated, as appropriate, adding buffer, further dilution,
fractionation by chromatography, etc. Where fractionated, individual fractions will be used
in the assay.

Candidate compounds to be used as therapeutics associated with indications involving
serine hydrolase dysfunction, particularly for inhibiting specific or groups of serine
hydrolases, may be monitored by preparing a reaction mixture with one or more
hydrolases and monitoring the effect on the rate of inhibition. One would add one or more

subject compounds and a candidate compound and then monitor the rate of inhibition, by
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same meaning as commonly understood by one of ordinary skill in the art to which this
5 invention belongs. Although methods and materials similar or equivalent to those

described herein can be used in the practice or testing of the present invention, suitable
methods and materials are described below. All publications, patent applications, patents,
and other references mentioned herein are incorporated by reference in their entirety. In
case of conflict, the present specification, including definitions, will control. In addition,

10 the materials, methods, and examples are illustrative only and not intended to be limiting.

While the invention has been described in detail with reference to certain preferred

embodiments thereof; it will be understood that modifications and variations are within the

spirit and scope of that which is described and claimed.
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1. A composition comprising at least one covalent product of a target protein
member of a complex protein composition and at least one activity based probe
(“ABP”) member of combinatorial chemical library comprising a plurality of members
5  ofthe formula
R*(F-L)-X
wherein:
X is a ligand present prior to formation of said product or added to a reactive
functionality to provide said ligand, said ligand having the same chemical structure for
10 each of said members of said library;
L is a bond or linking group, which is the same in each of the members of said library;
F is an acyl group reactive at an active site of a protein member; and
R is a leaving group, of less than 1kDal, having at least one of different size,
conformation and charge distribution in different members of said library;
15  the * intends that R is a part of F or L; and
wherein members of said library have different on rates with said protein
member.
2. A composition comprising at least one covalent product of a target enzyme of a
complex protein composition and at least one activity based probe member of
20 combinatorial chemical library comprising a plurality of members of the formula
R(F-L)-X

wherein;
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L is a bond or linking group, which is the same in each of the members of said library;
5 Fis asulphonyl group reactive at an active site of a target enzyme; and
R is an organic group of less than 1kDal, that is different in each of the members of the
library and is bonded to F; and
wherein members of the library have different on rates with said target enzyme.
3. A composition according to Claim 2, where in R is selected from the group
10 consisting of alkyl, cycloalkyl, heterocycle and aryl and substituted members thereof,
4, A composition comprising at least one covalent product of a target protein
member of a complex protein composition and at least one activity based probe
(“ABP”) member of combinatorial chemical library comprising a plurality of members
of the formula
15 R*(F-L)-X
wherein:
X is a ligand present prior to formation of said product or added to a reactive
functionality to provide said ligand, said ligand having the same chemical structure for
each of said members of said library;
20 L isabond or linking group, which is the same in each of the members of said library;
F is an epoxide reactive at an active site of a protein member; and

R is a group of less than 1kDal, that is different in each of the members of the library;

the * intends that R is a part of F or L; and
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X is a ligand for binding to a reciprocal receptor;

L is a bond or linking group, which is the same in each of the members of the library;
10 F is a sulphonyl group reactive at an active site of a target enzyme; and

R is an organic group of less than 1kDal, that is different in each of the members of the

library and is bonded to F; and

wherein members of the library have different on rates with said target enzyme.

6. A combinatorial chemical library comprising a plurality of members of the
15  formula

R(F-L)-X

wherein:

F is sulfonyl;

L is an alkylene linking group comprising from 1 — 3 amido groups or polyoxyalkylene;
20 X is biotin; and

R is bonded to F to form a sulphonate ester and is aryl or heteroaryl.

7. A combinatorial library according to Claim 5, wherein for one member R, said

heteroaryl is pyridyl or thiophenyl.
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a complex mixture of proteins from a biological source, employing a combinatorial
chemical library comprising a plurality of members of the formula
R*(F-L)-X
15  wherein:

- Xis aligand present prior to formation of said product or added to a reactive
functionality to provide said ligand, said ligand having the same chemical structure for
each of said members of said library;

L is a bond or linking group, which is the same in each of the members of said library;
20 F 1s a sulphonate ester reactive at an active site of a protein member; and
R is a group of less than 1kDal, that is different in each of the members of the library;
the * intends that R is a part of F or L; and
wherein members of said library have different on rates with said protein
member;
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said functional group with active proteins to form a conjugate;
5 (2) isolating conjugates from said active and inactivated complex mixture;
and
3) comparing conjugates formed with said active and inactivated complex
mixtures;
whereby conjugates in said active complex mixture absent in said inactivated
10 complex mixture are comprised only of active proteins reactive with members of said
combinatorial library.
10. A method for screening for molecules having an affinity for an active protein in
a complex mixture of proteins from a biological source, employing a combinatorial
chemical library comprising a plurality of members of the formula
15 R*(F-L)-X
wherein:
X is a ligand present prior to formation of said product or added to a reactive
functionality to provide said ligand, said ligand having the same chemical structure for
each of said members of said library;
20 Lis abond or linking group, which is the same in each of the members of said library;
F is an epoxide reactive at an active site of a protein member; and

R is a group of less than 1kDal, that is different in each of the members of the library;

the * intends that R is a part of F or L; and
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wherein members of said library have different on rates with said protein
member;
said method comprising:

(D) combining with said complex mixture, in an active form and an
inactivated form, said combinatorial chemical library under conditions for reaction of
said functional group with active proteins to form a conjugate;

2) isolating conjugates from said active and inactivated complex mixture;
and

3) comparing conjugates formed with said active and inactivated complex
mixtures;

whereby conjugates in said active complex mixture absent in said inactivated
complex mixture are comprised only of active proteins reactive with members of said

combinatorial library.

90



