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WD 2006/ 134056 PCT/ EP2006/ 062984 -1 Process for the

identification of novel enzyne interacting conpounds
wG200ka3psesent i nvention relates to nmet hods f orPCT/EB2006/062984

characterizati on of enzymes or enzyme- conpound

conpl exes using enzyne |igands bound to solid

supports. 10 The goal of drug discovery is to devel op

effective and safe nmedicines. In order to achieve

this goal, pharmaceutical research ains at identifying

preferably small nolecule drugs directed at drug

targets that—are knowr to be causatTve for—the disease
of interest. Traditionally, the majority of small

ol ePP&&ssdfoleﬁe flcRtifichcad S’ﬂn«%ﬁé elr iffcrRE Mg wﬂﬁ&iﬂ?ﬁ
15 (ce menbrane receptors such G proteln coupl ed

rprpptnre (CPCFK\ ar nucl ear hnrnnnp rprpntnrq\ ion

channel s and enzyrres O the enzyrres of parti cul ar

|nterest are rote hodi est erases and

The PifSEEInYIREON a¥laithy e grethos ot tﬂ%o‘?@%cmﬂg@we? enzymes Or enzyme-
coip@indrcofrplexpeusipg eidyve ligahdd boumd 1@ 8alid dippbris 964) . 20

Proteases are considered as tractable drug targets as

denonstrated by the effective managenent of AIDS with
The{pvalmf dinesdiscavetyi isito degelop effeativeswd shfe medicines. In order to achieve

thi Sélok)ﬁélﬁia@é&i%@’ %SE%{EH ailﬁy ZaY q&en‘h@%% é}&Sab%p srhal? Ehtlolecule drugs

pet ensi on ncer
dirgcted a3idreg taracty thatare lsn@glat%lgq caggativiefor e discess roexﬁ ﬂléﬁli@ﬁs es

and caspases are under developnent (Docherty et a

" Pr ot eases u " Bloche cal Soc
Treg LY. che Graaray. o uyl HelopHe Cves e erad o aletscsegﬁ)pwly proteins
(cetlompmbsaneareceptotsy sulih emz(y rpreteirh @bupled a’eg@mrt H&PCRs) or nuclear

ro bl SN B RS ARCP8, LB RE S s

e.g( Motegses) phosphodiesterases einfl danasee(Ravisat: dnewsf H100e Boug discovery: a
hlsﬂﬁ‘ﬁal%é?ﬁe@t'i've "CoiERRUIRY, fIdodoeujihi bitors (e.g. cilomast

and rof Fumast) are in clinical testing as
anti-inflanmatory 30 therapeutics. A nmajor chall enge

Protdsédi :Caﬁe fcbmdidered atshﬁadiﬁdl@hgﬁg&tafgeﬁsf aPenonsikate® by the effective
eci I n_order avol
magfaggient 6t ATBY h P1TS: POwHHE Biard be teopse o meiusiyeonverting

enAy@eer nhhlhltoad tq tre@(pertérsion. dFourtbd trloatmieat bbicandee protease inhibitors

dlr%%d éc@ra'iﬁ’st ﬁfa@[ H%%l&@ i%%@é g@d fzﬁﬁ%gg E&gﬁ:ﬁ& ﬁéx?e?@ﬁnent (Docherty
et 83 38Qh Psqt@tsem dspg prgst Sest)chempab&mw@moma 70, 147-161).
nucl eosi des and other cellul ar netaboli tes and pl ay

ke oles i I ects uk otic ce
Ph%gég(gqutgév:s (P%IES) co prcl;se a ?amlfy ofa e1¥zymes that catalyse the hydrolysis of
cAMP or ¢cGMP and are implicated in various diseases. The PDES inhibitor sildenafil
(Viagra) provides an effective treatment for erectile dysfunction. Currently PDE4

inhibitors (e.g. cilomast and roflumast) are in clinical testing as anti-inflammatory
therapeutics. A major challenge in this field is the development of PDE isotype specific
inhibitors in order to avoid cross-reactivity that is responsible for side effects (Card et al.,
2004, “Structural basis for the activity of drugs that inhibit phosphodiesterases™, Structure
12, 2233-2247).

Kinases catalyse the phosphorylation of proteins, lipids, sugars, nucleosides and other
cellular metabolites and play key roles in all aspects of eukaryotic cell physiology.
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WD 2006/ 134056 PCT/ EP2006/ 062984 -2 Phosphoryl ation

of proteins is a conmmon posttranslational nodification
w@boopnatoed ns and affects protein structure anBCT/EP2006/062984

function in numerous ways. One kinase class that has

become a recent focus of drud-discovery conprises the

protein 5 kinases because they were shown to play

important roles in the initiation and Frogression of
Phesphenytatioh rafunyhteihpsis egedmmpn rposttranslaficial magifseation iofproteins and
af R stheRite bRE RMcAGN I mintGus WARCET ;  Over expr essi on

of the ErbB2/Her-2 receptor 1 n breast cancer; BCR- ABL

fusion protein in | eukem a; Review Blunme-Jensen and

OnélkiHags clagdihht héis(liks‘c@gférd feckr}tﬁaag ofsdrig discoeery cbiabtiked the protein
e Co .enen

. 411, 355-365). 10, T t of. pt i.n. Ki. .
Kinies BRERF 11 e P 4R BV O FLlst 10 iP5 progrssion
of tremdye tlro(gh dgsregulatiincof signalbeangdwuntios (hathways JEGEH siceptor in lung

fam Ll eS. reli ] Siygl ari ( i .
carf i R elep S CP DRbri AR 4R for, 8 Tl cahokr EN AL usion
profeie My Mewkem@s nBedewsBlumedenws, and Hunter343001) 1‘Quepgenic kinase
sighd1ign Walte A, 855389, only a subset of the kinome 15 is

expressed. Kinases transfer phosphate groups from ATP
to substrate nol ecul es and thereby influence the

Thé téipletreyt ofpiotein kihasdscencodit inohe Gitimiah @efiorh@kg@pises B18 family

el Py BT s Eptpre, 16 Pyt B il ageguingyto soauence
simdlafifyi Relview: Mauntdng kbog., 2002,cThe/BrogéiiPKaunasp élanplersent of the Human
G AT SALES B AR B B 248 oo

is expresyechtKinasey tppsteampesphates sipupp Hiosp ok éa subsiigtesnolecules and
theRib \ﬁhlﬂhé}ﬁ:e NHé tstdBilﬁy,ﬂ&ﬁﬁfﬁtSI%dlt fuRetidrPbf @Héihfgtafrgété cmeel AXP binding
u S0 uni gue chal |l enges (l.arge size. of. famly: .

pocket gEailsant kiAaresdr SryetRIY s and ghdiefort i pansidered difficult to
dewigrseleotivaa@PlashipetidiNdinhiitoesnt r at i on) (Revi ew. Cohen,

P., 2002, Protein kinases - the major drug targets of

the twenty-first century? Nature Reviews Drug 25
Thoikése damily vie|aumery 1larg@0enz3 ) fanrilyo {dospakédn s ethet #9zymé classes
1dvah€dstithg #lrfetd, . DnbiphddRserasds) pFbvidiRg BRtiNE bBhdRmitidiFor dru
re, tr anssf ergofrge_ g’ae%g)- p%?g‘sphateg ggﬁggps_l‘gom ﬁlgcl _g%_si dé or drus
disgqvieph bty wdduerchallgnges Shargersizeof famiy; styughualisimbagity of the ATP
binﬂiﬂ%ﬂp&ﬁ(efsb ﬁig&hﬁﬁﬂfé%lhra@%i'[ﬂi éi?céndﬁl ; kiaﬁ)sﬂ}eszféﬁ@ *@ohléfi,ﬂl:’.! %002, Protein
. menbers are known . to  be ators o € ul gr .
linFgd oy TR 00 Frels O e Mooy cenppy? Naturé' Reviews Drug
Discevwaretvoduraenl f 309315)and are invol ved in cancer,

di abet es and ot her diseases (Fruman et al., 1998.

Another kinase class of interest are lipid kinases. Lipid kinases catalyse the transfer of
gamma-phosphate groups from nucleoside triphosphates to lipid substrates.

Lipid kinases such as the phosphoinositide 3-kinase (PI3K) family members are known to
be modulators of the cellular response to growth factors, hormones and neurotransmitters
and are involved in cancer, diabetes and other diseases (Fruman et al.,, 1998.
Phosphoinositide kinases. Annual Review Biochemistry 67, 481-507; Cantley, L.C., 2002,
Science 296, 1655-1657).
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Phosphoi nosi ti de ki nases. Annual Revi ew Bi ochem stry
67, 481-507; Cantley, L.C., 2002, Science 296,

WA smsAIMSy) . 35 WD 2006/ 134056 PCT/ EP2006/ 06298dT/EPR06/062984
One prerequiste for the identification of compounds
interacting with proteins, e3g. enzynes, is the
provision of protein preparations containing as neny
proteins as possible of one class in a great purity.

OnEs}premqaistw fort e pdamtification of mmnupdsntleﬁemtm witke proteins, e.g.

3 Sis (the OVISEQIln@Fﬁi%ielﬁ ae'lpmﬂbﬁ@wnta?ihﬁ Gsnidny ﬁ‘BﬁlH{sed% possible

he scr ee % pOt ent har maceutli ca %
of ong dassdp .a@e FHEB0 FgRecal; H@tprﬁﬁlﬁvnn»é Pprefeins af one class (e.g.
kinBée8) 6§ Ampedant YSlﬂc%Oth@sﬁbha&ﬂeshtHe sdréiid bff Cpuén@al)l Iﬂ?aﬁﬁdceutlcally

feasi bl e uses, of su r ot ej eparati ons i c ud
intdr & e G TBPOUTR e oy ey B ol clran (B Go' Qitea nit
identificationat Othi) ,feasi’mdae adsd¢seofrisucht pratein fprefpasatiomis emt]lude tthe testing of

che?%cﬁ{_}géﬁmrzr%fl ormpol dg; ﬁféh& ‘(‘)éﬁﬁ(ﬁz%ﬁoxgg ‘ﬁIe &ét&&hna@ﬁn\’@’l tile Qeslectmty

of & @iyrsuermporod |(selediivitarnrofiieg)easateld e éhfe g@ré‘maore ab¢be mode of
actRhAPASTEFEntRnpoafesS this issue. One approach to enrich
ATP-bindi ng proteins such as ki nases and ot her
nucl eoti de-binding proteins fromcell extracts relies
In b0 att]¥evbrtal stzpehidTHavabedt proposedl t6 @ReRIthis idsue. on the
use of 15 a li1gand binding potentially all
ATP-Dbi ndi ng enzynes. In this case ATP is covalently

Oné apprbadh toadribly Ad®tphding prdieing suoivees kires ¢ widetigpr aupleotide-binding

prok(}glﬁ c@ll g%&rr% 1&%@5 8n iy 081\%% %VI%S%S f?f_ilxg%rea%égoge on the use of

e’mr;mg pﬁtegtldbp 2B a&“ﬁl’ -biking gpmyess. & hisgase AJP is covalently
mﬁ@b’iﬂkéd@y &b 694% % afOpidup WuRh 1HREPOUFsin (Graves
y P

ot gl W eglA a7 AT 1B DS 88 5ade). s spproach

was flrther ektemdé(b’@dctdmglmg singlkeddnpoiuadd of egrhbinatogialofompound libraries

j rapid elution due to high off-rates.
(Wﬁﬁg&?gé“) di sadvantage is that kinases are not
preferentially captured, but also other classes of

Onﬁ-clﬂ:s) ﬂ%b g RSB} M@P ﬁlatﬂ c Bffi %?ﬁi s & raffé¢ fbw leading

In the cel rmre 5 abundant
ﬁEiPWd Fw&t@ hglaaean% dopid elgden jducetn higlproffyaigs. Another

dlsgdwnta e GOMREKihdded Brediot padTereh@Al) épnRED tﬁue 6130 @tHek Bsdcl @ ATP-
SS_sSpectr n%tra){lgmal sis,of th Bﬂ tei SIE

nHﬁ]g proteins w 1¥ essed at mu 1ghe e s in the cell. The more

abundant ATP-binding proteins can cause inefficient capturing due to competition or can

lead to problems during the mass spectrometry analysis of the bound proteins if the
analytical depth is not sufficient.

Another approach described in the art is the use of ligands specific for an individual
enzyme, namely high affinity and highly selective kinase inhibitors or close derivatives
(e.g. optimized drugs). These are used to enrich kinases from cell lysates and the same
non-modified compound is used for specific elution in order to identify the cellular drug
target or targets (Godl et al., Proc. Natl. Acad. Sci. 100, 15434-15439; WO 2004/013633).
This approach is only successful if the structure-affinity-relationship (SAR) is not
destroyed through the chemical modification of the drug but fails if the SAR is impaired.
In addition, it is difficult to identify targets mediating unwanted side effects because the
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anal ytical depth is not sufficient. Another approach

described in the art is the use of ligands specific
wo evoeaswosadi vi dual 30 enzyne, nanely hi gh af f Pei/ER20861052984

hi ghly sel ective kinase inhibitors or close

derivatives (e.g. optinized4drugs). These are used to

enrich kinases fromcell |ysates and the sane

non- nodi fi ed conpound is used for specific elution in
SABy efethetcoghate dirig {argiteandgh¢ gidarefigeingreet sagbe diiferent ansk the latter
SAknggmg mdt kmovwd.0C. Natl. Acad. Sci. 100, 15434-15439;

WO 2004 013633) Thi s approach is only successful if
the structure-affinity-relationship (SAR) is not 35

Anghst §tﬁ:¥e§g@' ik HeaH itrd E@r@ﬁﬁ‘)ﬁl oFahzyroeh Jﬂa Véro¢lasdf ek NEnases. Fabian

and {olftadifs i o 2l o XD N ﬁ%tﬁﬁﬁki @z SA0I4EL G gapaaost)

desstibea d&irfase profiliag anetkod thet MS 2100 oyt 84 @8fturing the endogenous kinases
4 . gty
corftﬁgéﬁlgge%fg Qgﬁc)?tﬁcl%seﬁ lecli?gAe% %g&%d%&%ﬁ?&eﬁgﬁ%&é& TP '1%1% kinases (or
kinpset darpaingARed dn dbigassay atetfusion wroteing thahare iﬂggad dyprdes to allow
expr&RionNpirifidaBoR 3Rd §e°t§étﬁ>ﬁ Hfth@ BéM| P&ﬁldﬂfblﬁdlﬁ &Ry HedS Phage-tagged

kingéyg g’rer( nasreé aBIF el ﬁ ey sgyﬁg 1toa1l'81%%1$t g'?tgl\pgqon?ltrnrgoblIlzed test
corﬁ[&ﬁ&d%a)the H@aﬁrmggdaqkaseﬁs& quanfifiéd By raabtilePCR aking the phage

h Ki
DN aitfé A, Bpd Rt of it sl RIS 1gP@e30 g be cloned
and nnlyaz tfectioplofdhe PlageTggdd kingees arorfoldkd naghe dorredtnsitive state.
Fufﬂ?e‘?ﬂloi(rfg ﬁéﬂ (}ﬁ‘aﬁaﬁiﬁt% aﬁ'ﬁt?onfs lﬂ%’n%?re?feglt 1} Fﬁ%hé ﬁ’ﬁﬁraﬂlgla{lég ﬂlegcell

in or expressi on, purification an
detection. In the conpetition binding assay these

YePhr@iRr appioach ddds bivsate ﬁf&teﬂ%ﬂ@est@o&ﬂe(ﬂ BERRyLBag&d probes) that

Ki nasge i bi.tor, treated on| b||| d, test
@&%@ﬁﬂf&lfﬁﬁ%av%t@ra&swagﬁf@amsﬁwﬁ sPQioqRrafileithe expression of
sering hydadlases nﬁthl?ﬁ?@llyl Selﬁgl\td‘lprobdfsa@ﬁl eDNA 1899 ;PrberifdthtcadASci. 96,

S n t, t es.ne
QUSRS DIPTSR Bk U ARG oy ueine
mokd MrERisCuUS prob@edonsrstmg eofcmn-émctﬂhtacwtysbmds probe libraries of

rhoﬁb&hiﬂ%e raﬂﬁrlﬁotlﬁ' ecﬁ’ rfﬁfo‘?és@exﬁrﬁ%hét%' é%&i'i ‘Hiléi&%%tr gl‘; 'oﬁ’(ﬁdz Nature

Bl%?fbrlalagh 20s80- %Qﬁi W@ %11/?7é861 W& Pé@%?(b"aegowé\fféaﬁ rezgains unclear
whatCdthi¢tuirdl-dna e @aﬁgy@b @Fop elrfb%t tare blured By)‘ﬁﬂab@ @ﬁlféﬂa{ﬁ‘ﬁr%ﬁté&enzymes
en nme us of i . .
AnghP it s apProael T ity RcignSh fopeldl ldFacyions with
enzyneb asd fibn-speefic ateractidi @auded bgy. thé\hmhnsm%aa:tmtSmf theQfirpbes.
14694- 14699, WO 01/77668) and further expanded to

ot her enzyne famlies by u5|ggp20 more prom scuous
FingHy bié svas dnied de ienticlo prateins phpsphoadated onviyrogings dy dypsisespecific

antiboBfeR" (BSgdRh et al, 2004, Nature Biotechnology 9, 1139-1145). Blogoev and
colleagues describe a method that can be used to study the effect of compounds such as

epidermal growth factor (EGF) on phosphotyrosine-dependent signal transduction
pathways. After lysis of the EGF-stimulated cells phosphotyrosine-containing proteins are
enriched by immunoprecipitation with antibodies directed against phosphotyrosine. In the
second step these enriched proteins are analysed and identified by mass spectrometric
analysis. One major limitation of this approach is that only proteins phosphorylated on
tyrosine can be captured.
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rhodam ne- and biotin-tagged fluorescent sulfonate

esters (Adamet al., 2002, Nature Biotechnol ogy 20,
W@W6880M56 WO 01/ 77684, WD 03/ 047509). However , PCT/EP2006/062984

remai ns unclear what structural and/or catalytic

properties are shared by the8e sul fonate-targeted

enzynes. Another limtation of this approach is the

difficulty to distinguish specific interactions with

In ZEwenﬁ s gherads romeedplot fipravad enctbadsolies thea dkasactéryzatipe of those
5'0@ SI SvEfi @ﬁEd Which 44 ek ss@& @R 8 ScellFFB@hdriord, khdt€'$s a need for

ried to enrjch protelrns, osphorylated on_tyrosi nes
lmmw%fr@ ods fepthe rdetification pne¥megbeige indipg partners of a given
cod@fidhd. Nat ure Bi ot echnol ogy 9, 1139-1145). Bl ogoev and
col | eagues describe a nmethod that can be used to study
the effect of conmpounds such as 30 epidernmal growth
Thé arsent ifEsGEPn catigfies s npedss [mﬁledmpmxti efithegireggeat invention, it has
S f I §..0
S L e e
impebilis¢den aselid élmnotflﬂlﬂé ythe Hpe iselapipn of peAynydistayt of a protein

reﬁﬁtah&p qir&%ragl)f gelied a9 aA?télt thARSBNGK, yerffééﬁ&eme{}féd!; t!ﬁn be applied

st e ese enrichne ot ei ns re
elﬂrea @mt ¢ Phag QW%% OE @f%ﬂ@{’wﬂé to éhérrygff @eCéaf@ enﬁsfra? ligand or
forl thai lcahtlﬂcat@h bhlcsmnﬁd)aahhyms infeadctions.y The Oéxﬁyms is preferably

. . phesphor ated | ne can be .capt ur.
ldeg%’g%‘f P4 %@B‘f&éeﬁ%‘é‘fg % PrgreR VeB?"’} rPF%VldeS effective
methiods éori esthar the ebaracterization of entzymlwdﬂse fdentifidation of binding partners

£ tion of those enzynes of a given class
to%?%‘ﬁg%r%&élgpressed inacell. Furthernore, there is a
need for inproved nethods for the identification of

In £17Y B§Rch e HeRhivBGiddrbigesa MetlddTor BB chs@BRARNbN oF at least
The present .i nvtgntl on fsat i sfies these needs. In the

one t COURPT{SHNE thE S€B$PT i nvention, it has been

sur prisingly found that the use of at |east one broad

fect @9&1%1%%%1 ote ngpé} e(garatq%%'talﬁiég ﬁleegegl)%ﬁgé,oﬂg%{%rag)?)pgfflérvesting

Mabl
pr ot eiahleagtronp aﬁléwmannn}grﬂw enzyieyand lysingd theyweht e, After

tyi s 'c%ﬁﬂa@ﬁﬂ the ﬁ;oie@ﬁ?rér’ﬂ%rzﬂﬁhhﬁgﬁr nﬂ&l gé‘ él@g%%gl %%nditions

efther for the charac ation of

t he b%ﬁtﬁtéﬁ?é&t)%hmg SRAFE UM We an gpmp ized on a solid support

i dent |ufnd@r3<§dnﬁﬂ1dﬁ§ AeWRpUN WAEMERTIthE efRdhd B8aid bad spectrum
enzyme i s 3{1 rably identified by mass spectronetry.

Ther ef*Bf&™ resent invention provides effective
rpt hocddutingrtheeeriZgee, &dde char acteri zati on of enzynes or

f:cfg ﬁp io %ﬁ%‘a&fe}iﬁﬁé Re1Ed AW, AL Peliomdi]. @ 91 ven

In a second aspect, the present invention provides a method for the characterization of
at least one enzyme, comprising the steps of:

a) providing two aliquots comprising each at least one cell containing the enzyme,
b) incubating one aliquot with a given compound,
) harvesting the cells,

d) lysing the cells,
e) contacting the protein preparation under essentially physiological conditions
with at least one broad spectrum enzyme ligand immobilized on a solid support
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15 In a first aspect, the present invention provides a
met hod for the characterization of at |east one

we@emyeiseonpri sing the steps of a) providi ng BCPEP1086/0652984

preparati on contai ning the enzyne, preferably by
harvesting 20 at |east one-6ell containing the enzyme
and lysing the cell, b) contacting the protein
preparation under essentially physiological conditions
wi t h amndéreennditiome ablowing thecundingnof rthe grzyinieytmenid broad spectrum
| mobichiaRdiighga solid support under conditions
aIIovv|n§j the bi hdi ng of the enzyne to said broad

dhect clitingdhe srRymei g sABMessand  of uting the enzyme, and
@) chahaatiefiziaj fg dined eh rMZYIAEs By maBsspectrometry.
spectronmetry. In a second aspect, the present

i nvention provides a nethod for the characterization

Acadrdingt tol 2dkitd aspece nf yine inventiqar, i the ngventien gireyidesod mB&thad for the

B IFSF R DO SIS RER B, | 2t one

VVI th a given conmpound, c¢) harvesting the cells, d)

laySi NGréN1&ing e{v{,§ aligaoR) of ARG Einn Qréplafatﬁhoﬁ:&itﬁmng the enzyme,

pfeparat] o nder essentlall si ol oglc conditi
Wi th @ePRhY b RvETBEGt %m# g thg.grgyme and Tysing the

i mobickilzed on a solid support WO 2006/134056

BT ARG A0 E%2 digiol HAI GBI oo Beb i) n o teas
l'i gan dmeﬂ?ro_al spéatnt leezene igend rlnmdylm omrad sgfjd support under
char ac&)ﬁ&i‘ci&ﬁ@ﬁl@ni%cor ﬁ&!m@rb@fﬁgae %VSQBSbIJBX Ql?e%ﬁum enzyme

spect rometry. dihgeto a t aspect 3
i nventiga®td, t he invention provides a nmet hod for the

t@gar aGhRiabt Ix%t theotRdr Alqubeasder @ERnBARY %B'mdl@g]'@aﬂi c%h&i@lons with at

pr epaﬁ%\% @8?1% égéﬁ%d%’l?gm@wo A Ill%mo

conditions allowing the binding of the enzyme to said broad spectrum enzyme

1zed ona so‘fld support under

ligand and with a given compound,
d) eluting the enzyme or enzymes, and
e) characterizing the eluted enzyme or enzymes by mass spectrometry.

According to a fourth aspect of the present invention, a method for the characterization of
an enzyme-compound complex is provided, comprising the steps of:

a) providing a protein preparation containing the enzyme, preferably by harvesting
at least one cell containing the enzyme and lysing the cell,

b) contacting the protein preparation under essentially physiological conditions
with at least one broad spectrum enzyme ligand immobilized on a solid support
under conditions allowing the binding of the enzyme to said broad spectrum
enzyme ligand,

) contacting the bound enzymes with a compound to release at least one bound
enzyme, and

d) characterizing the released enzyme or enzymes by mass spectrometry, or
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10 preferably by harvesting at |east one cel
containing the enzyne and lysing the cell, b)
w@enwbastosclg one al i quot under essential |y physPOI/BB1006062984
conditions with at | east one broad spectrum enzyne
| i gand i nmobi | i zed on a sol td-support under
conditions allow ng the binding of the enzyne to said
broad spectrum enzynme 15 ligand, c) contacting the
o) her chitingutbe ey oremmes ftony theHigand |lapd icharacterizing the enzyme
condi iy % { Bg Hh ass rHé'hgl RhQasy ?&E@lﬁg}r iHENoRE 0f MRore binding

ligand i b| support un
condi PRBRS 8f 1 \HPH’QO'E‘We b| ndi ng of the enzyme to said
br oad spectrun1enzyne i gand and with a given

conmpound, 20 d t he. nd e :
The RGeS oS meglionke BoPetberiaPribeapeibod §FHE Byertiag ssbording to
theslﬂ‘exspefom,rhaw the f8llewimgiadgarttagea: f ourt h aspect of the

present invention, a nmethod for the characterization

of an enzyne-conpound conplex is provided, conprisin

- Nohin gitepexpession 3? epgyaNdsdis mgcesspyo but angnespeusaenzymes from cell

lysstedhRiédld the enzyne, preferably by harvesting at
| east one cell containing the enzyne and |ysing the

cell, b) contacting the protein preparation under

- Segaiiighgl it Wwashfoahe|thai rehd speuifitityoRinaseMifdndatcabfis kinases very
eﬂ.one 1br oad spectrum enzynme |igand i mobilized on a
5PHY support 30 under conditions allow ng the
blndlng of the enzynme to said broad spectrum enzyne

- Thé &%ﬁ%&fﬁ géggfg@(g‘%otlfbelnﬁ@ﬁ B¢l el‘ﬁl% ﬂﬁgéd Q‘arl]ﬁze'?y rrﬁ%e assa mcF)thOd)

conpoun ast on
characterizing the rel eased enzyne or enzynmes by nass

The PE&SHhpcPifiBh rBindlﬁg HR18G8PAsL p8Litie Rt BRZ QLR{IGRO A mte?est (non-

Iutln h zyme or enzynes fromthe |'i gand and
mogiflgﬁ ‘?fEZ?‘ﬁe enzyme or enzymes by mass

spectronetry, t hereby identifying one or nore binding

- N S B SRERRD B ) ol RRBERS B0
i nvention accordi ng to

- It is possible to characterize the in vivo effect of the compound on a signal transduction
pathway (see 2" aspect).

- The identification of direct and indirect targets is possible.

Throughout the invention, the term “enzyme” includes also every protein or peptide in the
cell being able to bind a ligand such as transporters, ion channels and proteins that interact
with enzymes such as adapter proteins containing peptide interaction domains (e.g. SH2,
SH3, and PDZ domains).

Preferably, however, the term “enzyme” is interpreted in its usual way as being a
biocatalysator in a cell.

Throughout the invention, the term “broad spectrum enzyme ligand” refers to a ligand
which is able to bind some, but not all enzymes present in a protein preparation.
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the 4th aspect, have the follow ng advantages: - No in
vitro expression of enzynes is necessary, but
weomegeeas enzynes fromcell [|ysates are useRCT/EP2006/062984
Surprisingly, it was found that broad specificity
ki nase |igands capture kinas8s very efficiently. -
The test conpounds do not need to be |linked or
i mmobi lized (I abel -free assay nmethod). 15 The
The prepesnt iinvention preférably aelatss do msthads ferdibe charactefization wf enzymes or
theCRERAAROP bt 'bﬁ‘ﬁ(ﬁﬁfgﬁrtﬁe@@@o a" @ t&H mﬂﬂn vs}h@'{"@t? ithd &EAne or the

enzyne su bst tes are necessar
binging  PRTtCES Aree eded J8saysil, lysate HOIWFV‘?fs tb‘?) é%f?tmdé pfthe present
inveMamecah@lsodRe peb@rhéd Withangptceih padpatdtion @6 ARGk ML Matedial, as long

as Pafetein[ 30eE 1o lbTfes 5&@%%%& RimgiRP et aJiabi mixture of

sevpm$ prdities, a tiallvel dglateuwhich eontains niot alh ,prdténas pmsent in the original
| 4d I y protein or peptide in the
cell @ﬁzé’ogi?? éti%% 8}? erf 3 é)%\é{%ﬁ

ng ab! 0 bin igand such as transporters,
ion channels and proteins that interact wth enzynes

PartiHC& 11§ sAc b Be dB'Eéi’ﬁéﬁ' H}SlsGBfiﬁgbéll E%aﬁ’g%g '(% ZnuCIOerlrlS. mitochondria,
: |

rib ésgtn}egrp,ggtgigélﬂtg) ﬁ%\?\é\ﬂeF e%t p;@pqrgrpfptegh ﬂ;qp@raqogs derlve(i1 5 om these
orggﬂéll%ﬁ Pietheds ifér the Ssolioal ofveil o’igaﬂéﬁbsﬂ@rea(nown in the art (Chapter 4.2
Purdh B TBbSten L Rt TR CP R itk igologly in Protein
SciengginBdit@s Johndh Gadigam| Bert M. ﬂ)lmm $hdde, LbPloeglptDatid W. Speicher,
' it el eparation. WO
Pa g e Y, G ORI B SBA ™ rhe. present
invention preferably relates to nethods for the

In 6dd@fie! Srotetmtsh@Pledfcaf NGy PRpaRll by MActicHRRbA fdfC&‘H' @ﬂrééfs thereby
blndln rtners.to a given conpound, wherej
S eale oS o Ml S9Sh ta SV PASEY ot TUBRIane, Dipteias (Chapter

4. 3I S’Mbﬂu]aﬂ@t&ﬁﬁhaﬁdnhef masksto @ltofe Cols i @€aAtnt Protocols in Protein
Science”, Editors: John.E. Coligan, Ben M. Dunn, Hidde L. Ploegh, David W. Speicher,
Paul T. Wingfield; Wiley, ISBN: 0-471-14098-8).

Furthermore protein preparations from body fluids can be used (e.g. blood, cerebrospinal
fluid, peritoneal fluid and urine).

Throughout the invention, the term “solid support” relates to every undissolved support
being able to immobilize said broad spectrum enzyme ligand on its surface.

The method of the invention according to the second aspect encompasses as initial steps a
provision of two aliquots comprising each at least one cell containing the enzyme and
incubating one aliquot with a given compound. In a preferred embodiment, the at least one
cell is part of the cell culture system which is divided into at least two aliquots. One aliquot
of cells is then incubated with the given compound. Methods for the incubation of cell
culture systems with compounds are known in the art (Giuliano et al., 2004, “High-content
screening with siRNA optimizes a cell biological approach to drug discovery: defining the
role of p53 activation in the cellular response to anticancer drugs”. Journal of Biomolecular
Screening 9(7), 557-568).
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i nvention can al so be perforned with any protein
preparation as a starting material, as long 5 as the

w@embas4fs) i s/are solubilized in the preparat PONEP2006/062984
Exanpl es include a liquid m xture of severa

proteins, a partial cell |ys8te which contains not al
proteins present in the original cell or a
conmbi nation of several cell |lysates. Partial cel

| ysates can be obtained by isolating cell organelles
Hobevéd: ith¥'6ls6 lfl?@lud@dt\,@i?ﬁiﬁ Qﬂé gl%sent 1 en}iOR BB at984sHbne cell of each

etc,) first _and then re protern preparatlons
aliqyet is\nsgt of ap An VW@SS@Ste’Br @@é@%@e sYoan 8618 lavr vergbrate system.
i sol ation of cell organel | es are known in the art

For HAAE S EITE, Dbl G S8 A aed ke stages or adult

stagisi cfmaade] ofgdnisms such) ah@. cﬂega(ﬁs Icalg be psdde bn Additom riwholé dgans such

b&,a[rtpblgs% %g@% n%?%/\{:ﬁg gfeg%rumf l)tegl dﬁéf)ﬁgﬁbfsl Q';nese organs can

alsg bm@m@sseé #nvite apd ep he tigatpy withdhe tegﬁmmmun@pr d@glof interest.
extracts thereby enriching specific types of protelns
I asmic or ne raneggrotel

ter
Aﬂsa @f qﬁt p esent iNVSpiaqn pelude atrie efzeae{ﬂ r%@qdvlgemﬁﬁe steps of

harvésting @nleaétrobt @6l bonthifingribé enAymeSmdayNigg thekcellt or s:
John. E. Coligan, Ben M Dunn, H dde L. Ploegh, David
W Speicher, 20 Paul T. Wngfield; Wley, |ISBN
In @pnéfmdmemﬁocﬁ)nent:uhet belt mopazt pf etcell eupnepsystei amdb nfethods for the

harp PG oL B b S R vt S PP PR PRORTE o
invention, the term"solid support” relates to every
Thé“&ﬂbiiéQﬁVﬂl@ @ell'lpWi’l'l tmaifl B&pedBl éh iR CIABPBIlen: §sﬁ“s1§bposed to be

d f
i 6 4 ﬁ%qr%ﬂnthgt i, s ¢ 57 G A BinsP gyt in the
celeochuics $e ordes to detbmhe sthefier a givenasellsis @rsuithble starting system for
the?%ét%’d%to‘cf 15 H%C#ti%'é\ngleﬁl%ﬁ%h?é V&}e%‘%%bl&n§Cﬁeti se(ﬁ?l%ﬁe% Qélasgdetectlon

methods) d{mdlemhinota apd %mdroenbbmtmds (‘Tﬁﬁé chips? )eta@ht bm sultable in
ordgﬂol é:'te?mﬁ?er Whéher! argelvéheéléss ot Eﬁ%{ﬁes%’ PreSht ‘M"fh% Refl S

Ivided into at least two all One al i1 quot of
cells is then incubated with the given conpound.

Thd/ehdies sf frRr cellngill 15! batinfRnedd Bekie ﬁp&gettrf&hémusmﬂ the in vivo

g € ERPO R EIEEE gﬁ“l&aﬁ%dﬁﬁewafﬁ o egigs 3 pfscifged in which

theadesired ttwrapgutialeffagtpoosarsh(etgd bkasy caticec tisse for detficancergdrugs). By

cor{‘t%gtag(?[i thd lﬁiélé:?({at Br %f %%téjl ﬁgﬁ rh%h ééfh‘gm&rﬁiuln&’%ﬂldé EFEAS R cell or

tissge mal e ragalyger) in \E@Vh Q@B@lde ¢iifece dpalysened X6 g. brain tissue for CNS side
effé:’cg})-_/ EP2006/ 062984

Furthermore, it is envisaged within the present invention that the cell containing the
enzyme may be obtained from an organism, e. g. by biopsy. Corresponding methods are
known in the art. For example, a biopsy is a diagnostic procedure used to obtain a small
amount of tissue, which can then be examined miscroscopically or with biochemical
methods. Biopsies are important to diagnose, classify and stage a disease, but also to
evaluate and monitor drug treatment. Breast cancer biopsies were previously performed as
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-9 However, it is also included within the present
invention that the at |east one cell of each aliquot

WO 300pas4050f an in vivo system e. g. a nouse SBGL/EP2006/062984
a lower vertebrate system 5 For exanple whole enbryo
| ysates derived from defi nedl®devel opnment stages or
adult stages of nodel organisns such as C. el egans
can be used. In addition, whole organs such as heart

surgicglsprotetiirds; bt triday needie theopsies aso preferragf (Qyanaeétral., 2004, Breast
Ca&!e?ﬁ’?{4§‘t33©nﬁ12%-rhese organs can also be perfused in

vitro and so be treated with the test conpound or drug

of interest. 10 All nethods of the present invention

Thé ﬂ@dcﬁﬂ&l Akthb@ast the ﬁhv%nﬁérﬁﬁlﬁfvv RROWE MBdie shidPles féBe presence
est | ne.cell containin

t
of St claigrs: fr Bxpible, INEA VIS RO ook dhe (A can be
identefi¢d (sg.ppoint afiutatians| thatc attivatee osgoperit kinaserke tlnoatkliticor, mutated

r t
s 58 P bl 4l 60 gEBL e WA g con b
elueiflatef) ée.g G wpdeptormutationd epising r@ﬁsian@ tolagt-sanger dmy}res
supposed to be analyzed, since it has to be ensured

that the class of e ne IS princi aII present
Liveppiorgy lseﬁsf? kot eXﬁlﬁp@rté éi.laanese(jféﬁ &7 %léver ahsgwetﬂat results
in @edrllarp&d hves o bbiUrMablivdr ttésn gesauﬁaemd By elevied livdr Ragim®Activities

Rt 113> 200 BB Bl 38t nodie, Nor t her bl ot 5. anc

DNA- mi croarray nethods ("DNA chi ps”) m ght be suitable
It i BncdMighSled Withlf 4 fﬂeg&t %\%ﬁlﬁﬁ tl@a.}%g\fﬁﬂhéijv@s? ?ﬁeiqat leaslt one cell,
enzymes 1s present ol ce o
the\ly$i§ isgpestormed sigy @ewébf Blpweer, pus seudlyameterred shatidhe cell is first
har&ésté&@dtﬁeﬂéeﬁ@ratél@[ﬁ@d for a given drug needs to be
identified then cells or tissues will be selected in
which 25 the desired therapeutic effect occurs (e.g.
Meltioda $or mamm of tedB e kaowmitt the am:(&arda uaé MitrBySample preparation
for t%ntegxtet‘l%gﬁo 01rsolgl 1oen eénlﬂcé&%ﬂa%g{l g(;ft 1}c1(§sar<§1%gt§r 8 in “Sample

Tnan sid
Prepaitation &eahmqueseu Analymab I@htemesteﬂ”d@Vlw 2063, Edltobmth Mitra,
pr1ﬁteI§3N D§£1182845%5 WlihE 'TSﬁ:NSOaV 13’37813‘{1)‘c ‘Eﬁrgﬁ)of (ﬁﬁrerent cell types and
Furthernmore, 1t is enwsage W th rese
tissups, e6AN ORE t dhicVEth e DY e NOMOBRRIZSRI fRySt n@ﬂeeheynsemﬁy) pailtrasonic

des@hég’:ran@si SnzPRAEE lﬁdisg&wtéirgént@ (e.§: NPy ’Dﬂ@t%ﬁ X-100, CHAPS, SDS),
3 known in th For

Co di
osmighic:Shp 0%63%8%2% and Hiinb X P eoBpimEatpbihguethgds.

obt a! n a snall amount of tissue, whi ch can then be
Fuﬁﬁ%‘?z edalg]ng&fsl&gsg QP'tﬁgl 1|n¥e19 on c&?[al%' ﬂfehg clontactn%%/ the cell

preaar@tlem algeellaly@nt@ ea@é esssutlalb{ elwsméogaeﬂ eoedltJamSeWﬁh gt least one broad

spelRit észll% L!i’gah& %ﬁﬁrmﬁzed%{a 25b1i8 30pE0rt Bh@RSIoRitHBE Gllowing the
blnﬁlrn%\/olf ct)}lljesenséymg rto salg%roag spectrum enzyme ligand.

The contacting under essentially physiological conditions has the advantage that the
interactions between the ligand, the cell preparation (i. e. the enzyme to be characterized)
and optionally the compound reflect as much as possible the natural conditions.
“Essentially physiological conditions™ are inter alia those conditions which are present in
the original, unprocessed sample material. They include the physiological protein
concentration, pH, salt concentration, buffer capacity and post-translational modifications
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WD 2006/ 134056 PCT/ EP2006/ 062984 -10 surgica
procedures, but today needl e biopsies are preferred
w@ oyanswoed al ., 2004, Breast Cancer 11(4), 33BcBHEP006/062984
The descri bed nmethods of the invention allow to
profile the tissue sanples fldr- the presence 5 of
enzyne cl asses. For exanple, nutated enzynes causative
for the disease can be identified (e.g. point
of thatpriotieims dnvahead. Ibe iterat Eessantiole physidlpgisgleconditions™ does not require
com&s' 195‘nt1cg}‘§‘.6"tﬂ%§e 1ﬁ r\tﬁé{ 'B?%n{ah Hyiry b nidh, WAk GRUHE Rhmple is

ar e responS| for_treatnent SI st ance can be
dere«edcblﬁaqswtleuy §el E@w%@gﬂscﬁr Gondisions fse e Iigpr conditions. The

perﬁ(ﬁﬁﬁléll@nﬁ&hé art At omﬁfs@fredﬁ%g:ﬁht cethdeﬁ]?tﬁ'alﬁﬂs Qjﬁd%fyarisé due to the
r S aus chr.oni

extr gl et whichap Tt StRDS Gead . R8P Bls SR  For example,

theabwreatually decessaryt distupties wift llcwale dr b,yll ehembtases wheprtaking and

progg iﬂpl%’ ﬁBfneaShw gg%gié 1Ina eqH1r§ggﬂd1t1$ﬁs ick %&61‘}01: identical

enco
to the \pbmlo glcahmndﬁgons W@mdan\ﬂ@&s@rggmsmh Suléabkr wsﬂtloaﬁ ef physiological

corfdtidns foll Prabfi@ng YRl lﬁeﬂh§ds°81f theriARGtioh WM ltb@rh%B&Féhiyto those skilled in

However |t|se preferre at t
thegr} ap %?W@g%péa@éﬁ% %ﬁﬁetﬁm%gs%%lf%ﬂyphy?@ %@H@l&gm as used
herkidl Ihheunhnigdys iDfis aelbes uﬁd@sﬂfoaavm%ﬂ thet Iﬂanar‘;asséﬂ(ﬁulwapmd)loglcal
Ltra, e Il aratio or .t he,ext ctlon .
condit” r RO Ior s PRF Posf TomthBlo gl E59diHn &1, St ig natura
cellsnbdt@anzpmﬂ ne@@sd@ily peguat it these bondities arqidentada).t i cal
Chem stry", Wley 2003, Editor: Sonenath Mtra, print

| SBN: 0471328456 online | SBN. 0471457817)
Predirablyy ‘onsentially phypisdegisa] gonditieny) ergasc@ammresea’i@h?fé/rem NgCl or KCl,

Hhemsnaaﬂssc( @nd - 0.60L1 @ rmhP @R Z@ltibn (@ld rOBoRI €at+t,); more

el o R Y i, 501 ﬁ&al" P ofe inclu

0.01 dp@ péledntf ﬂceﬁqiemglcqﬂdtetmm MBSAPIA aon-dori¢ detergent (Fween, NP-40,
Trifoﬁs)qud}Eéaﬁogﬁ n_ B prele Bth% Haﬁng at Qtl d]oP'oS of, Ct%;}}?auy 0.05-0.2%

IYon con COI’] aCtI ng .
(vopmagiwelamiepn For g@@lral gu}@at:‘e the dediovang é)nffmrllapquous conditions may

be Egéﬂfc'aﬂieogb%b rﬁﬁf‘?ﬂab’l 05‘§O "ihl(/lhTﬁg I—i(?laﬁfﬁog‘ Swith %gﬁonal addition of

spectrum enz(i; ]g I mobi ['1 zed a solid Support
divalenkqationisyan @mgeta mwtwg apg{gr nes-ieaGdpteseenthe enzynme
to said broad spectrum enzyne |igand. 30 The

PrefEb 7ty B inaiea ARSpy Therbd ST BErBa {e preferably
from J@ud7.55 drel /cerlal bubfee pancabtration(af.fraen 10 ieS@ MM perefecabbefrom 25 to
50 ?Jﬁ@[ ad 7’35} Zl%g)lcentration of monovalent salts (e.g. Na or K) of from 120 to 170
mM, preferably 150 mM. Divalent salts (e.g. Mg or Ca) may further be present at a
concentration of from 1 to 5 mM, preferably 1 to 2mM, wherein more preferably the buffer
is selected from the group consisting of Tris-HCI or HEPES.

In the context of the present invention, the term “under conditions allowing the binding of
the enzyme to said broad spectrum enzyme ligand” includes all conditions under which
such binding is possible. This includes the possibility of having the solid support on an
immobilized phase and pouring the lysate onto it. In another preferred embodiment, it is
also included that the solid support is in a particulate form and mixed with the cell lysate.
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and optionally the conpound reflect as nmuch as
possi bl e the natural conditions. "Essentially
w@bysitadosgi cal conditions” are inter alia thoSECT/EP2006/062984
conditions which are present in 35 the original,
unprocessed sanpl e material-12Fhey incl ude the
physi ol ogi cal protein concentration, pH, salt
concentration, buffer capacity and post-transl ational
In aguefeired eimbedinwbt, 2he dinding Hetween/ligend @84 662984 is alnono¢ovalent,
revER®IP 'bﬁid?ﬂgn%g R lsH18 Brid g&e hgﬁfdﬁbn 23R8 tydkdphobic interactions or a

physi ol ogi¢al~ condi tion es ‘not requi're” conditions
COIP'E!@?’HQ”C“QF“’P% those in the original |iving organi sm
wherefromthe sanple is derived, but essentially

or conditi | ose t 11 ular
Adiph e ReHfeds' SETeOivERRT ingtieR B idh bP gfifing 8 enzyme or
enzyoes $iom the digandinithalbilieet dratha sclidsippaitnt s may ari se due
to the 5 experinmental set-up which wll eventually
| ead to less cell-like conditions. For exa t he
Sugdy metheds laje perepalbr I;nQWIS iuthe o apgd depend ol esn@mrec ef the ligand

Mh&%ﬁom&ﬁh n&haﬂ of %Rcmgmg the pﬁ%’lh@ thé %Hlﬁéramre or
ani smnma re.c rons which are not

| V] n | n
mcv‘epémvm get?r@emﬁ@r ﬂyt@gfﬂ Iasﬁhe% to-gprpciateths targetgnzymes from the
nnthbﬁh@éd}ﬁgunﬂm“ h&applidstich Wnl ddticntuffel cphyissceingbidding partners by

h f th
extfiRe df T Sl oEh B8 10 ol L TRt R ol 0 M e 3),
chanpe of nomnrra@agm e thigh tselt moheemgretion abing Noaly KilpMgfiizabr KCI),
pol eﬁﬁ&fg% a%%at I ﬁ dl;e}rslnﬁnt% eS%ﬂH&bﬁ @J&lﬁnSI o$ Sdl&)&np%r ethylene

under sto et nti ogl Ca
g Y@@%dplt denpdurings pganéss (¢hgotreniei slte 95 thqsg@ltft guch as Sodium-docedyl-

sulfiRY, SSI08 O RieGRky: CUMAhARAS A.22002, SnmbRAGHFEnity dhedridtédraphy. Mol.
Bi ?ﬁll?ﬂ gﬁ; ‘ﬁozgf) not necessari | y require that t hese
iqteghaet 2 identical. 15 Preferably, "essentially
physi ol ogi cal conditions” may conprise 50-200 nM NaCl

Wlﬁlr ‘Ehege ra(theql}gogy\yg)gélﬁg (%gtﬁ #51%bsta(§e} lgpglfonjd ért())tew gnﬂ/ %l %%ﬁased and

them medl toobe Kdlalyspdiby2 ntass Bpestromatiy] @wallt@mtmbt ibyndeteetion with
antoliRR geg%lldq)i 0.01-1.0 percent non-specific protein
(e.g.” BSA). non-ioni c detergent (Tween, NP-40,
Triton-X100) can often be present, usually at about

Th%n@%dt&c&?'mgtty gihdﬁéﬂ]f hdp teﬁ &f5h re86n? ﬁw(emd;mﬁ{éﬂépinumbs the step of
or ner a ul dance,, e 0 ere e
conighting Th RS Wit Fomppind oaeBas A PRt PG Eame. This

confadting h€dferaplisal &, ocetitshundert esmhllﬁﬂliyslologlcaifcondﬂtiwas. ent

cation(s) and/or netal chel ators and/ or non-ionic
detergents. Preferably, "essentially physiol ogical

One gduantagenef usinga ecompounsl dfr ivtergst Son elution ingbeadf efr tigl yon-specific

rea%erhﬁ 888 bedaBRe s that ﬁ&cﬁlll b&ﬁld?)r&&fng &fe RASENUT JhnlyPd sWfraction,

10 to 50rf1\/l ﬁzre er ab to 50 mM and /
prefirably S RT3 9! HCTEin G PRSHE s TepisT PEOtRjns Repdgp be)identified
by ffasd §pebirdméiry fesdlfidg in faster analysis and more analytical depth (sensitivity) for

the enzyme class of interest.

The skilled person will appreciate that between the individual steps of the methods of the
invention, washing steps may be necessary. Such washing is part of the knowledge of the
person skilled in the art. The washing serves to remove non-bound components of the cell
lysate from the solid support. Nonspecific (e.g. simple ionic) binding interactions can be
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mVv] preferably 150 mM Divalent salts (e.g. My or Ca)
may further be present at a concentration of froml
W 2006/1840F6 preferably 1 to 2nmM wherei n nore predBEERDNY062984
the buffer is selected fromthe group consisting of
Tris-HCl or HEPES. 30 In thellontext of the present
i nvent i on the term "under conditions allow ng the
bi ndi n% the enzyne to said broad spectrum enzyne
mininizedd by i addingidewaldvelsonfiidetesgent uorddy wioderate edjubtments to salt
coRbMetidds irsthP9ssh Blifer. Thi s includes the possibility of
having the solid support on an inmobilized phase and
pouring the lysate onto it. In another preferred

Afteried ehiioh , or éontfctigh, & §6mé Nabddddd dondt sdpb@rt Slﬁtlslpireferably to be

serBiH Ty 4betor bRt s J8 s h P R0 E Yy ebend Sp ghe nature

of the spBd supped: mandizoeknewt jn theerb It sgppvet metenial isgandired dvithin a
colgllﬂg%gg eltlesab@d gi%%rﬁpﬁaﬁ{ @J‘Eollec%ﬁvgrc%iu%&r? {Vﬂlg@;@l If cfe the support

drogen
mategiab iSam@xedn\yltg they lyse@nmmmmpmﬁ (sher bat@l procedure) an additional

sepAfitioh isRp %u:ﬁ/as éJil@le eehiridstatieh nidye ﬁé\f@s@, dithe }é%ed Rfdterial is

tep of eutln e enzyme or t he and
colfesieglss srpesptER: Ah@m%vé& nsa@aﬁmeaéé A §01é4 aibport so that
the[behdiCdap deleYinkmyd romn thd\€angilé bpnsing e pepdetinddvie. nat ur e

of the Iigand enzynme interaction. Principally, change

of ionic strength, the pH value, the tenperature or
Acacﬁdingcmtthe ipoesend inlventaing thie plusedaererysgi eraénizymes ton adslutadl binding

.eészﬁgé Bipw) appﬁlﬁ‘%%?%eofﬁﬁé%“?%zf“f’ﬁﬁ%‘mﬁ”@% picfiRR of the fourth
aspacfe,(-‘sfd aventianrare mepferably rhpractsyizediny mapspegirotpeiry; d)lgenatively, it
is ﬂﬁ"dl%ho@tr thEQWVéHﬁonealﬁb bﬁ‘ﬂﬁé it®) PefrbkR Yhid SéHaghcfbrikatidn w1th specific

5 ChetBh a5 O TOTHAV YR IOF cRied Bingia papiper. O

polarlty reduci ng agents which dlsrupt hydr ophobi c
é n(ﬁe 1%8£t1091n8f éﬁ{tgh? %&Xﬁﬁ% Qéecﬁ%ﬁé{r? aézstisg lr(ﬁégs%l %jegtg(érﬁetry) is

ent
knqmn @dhe am(Slhﬂyehlgnko et al..f 1206, Amcaﬂ?@hﬂmwtrbe Bﬂhﬁﬁﬁ dMann et al,,
A.)%Qﬁsgs f ofRt ﬂYQ&y

200% ot echnol . 'BFH{%Q%% %diba‘%f it Bﬁ Iﬁ%:a:ﬁﬁ ?tg% her Annual Review of
Bigghemisga /0s 437 -k ipd s Wﬁé@r lélrlst&ltfr ipdbseragide sqcHenwi | |

be rel eased and 20 then need to be analysed by nass

S alter atlv ction wt
As SRR o' obs splesetdrans i, i b of mes Gincluding
cochitbd ddnquiing paftnetrhv,efanmmpﬂe ey subunits rdrhsaffolic prodkess), can be

det&ggd §§ ﬁﬁné’ Epeciﬁc antibodies directed against a protein of interest.

Furthermore, in another preferred embodiment, once the identity of the eluted enzyme or
enzymes has been established by mass spectrometry analysis, each enzyme of interest can
be detected with specific antibodies directed against this enzyme.

Suitable antibody-based assays include but are not limited to Western blots, ELISA assays,
sandwich ELISA assays and antibody arrays or a combination thereof. The establishment
of such assays is known in the art (Chapter 11, Immunology, pages 11-1 to 11-30 in: Short
Protocols in Molecular Biology. Fourth Edition, Edited by F.M. Ausubel et al., Wiley,
New York, 1999).
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contacting the bound enzynes with a conpound to

rel ease at | east one bound enzyne. This 25 contacting
w@e@bassabd y al so occurs under essential |y physPolI/BB1006062984

conditions. One advantage of using a conpound of

interest for elution insteadl4df the non-specific

reagents descri bed above is that not all bound

proteins are rel eased but only a subfraction,

preferably the enzynme class of interest. Consequently

MJItSM% ESSQ Ea%' Hbspe?ﬁ‘)ﬁﬁe(i 951I % sdvdf] %htflﬁ(ﬁﬁjesqg I})Qﬁéllgp?(ﬁ' example directed

tro méresutlng faster anal VA nor e

agaish \mpanycBemgest of e epgyme Jamily (Peleh of jgb, Kinsterks| Brotein Kinase
Mlmﬁblbﬁhﬁlﬁsﬁ CHapers§i pdgesl 991 1901h: V@éﬂceﬁméﬂeSﬂgﬂilﬁn% hB®ethods and

R A N

washi ng is part of the know edge of the 35 person

TS L8S R S b R D9SR!l OB g e o

intareipobut, A BecRalEse catiranslsppeal] oRpdficasiondi pajerns  such s
phdsph&s AFbRORS: Cimfle, WR RARBHISA0RE FPGTAERRO8A 4288 hmined by

m ni Iom1 evel s of _det er gent
W%P@Sﬁ%? gﬂ% rﬁaéu épfanI% BRid@RPPROTYEIRIS, 'tlwéosp)ﬁoserme
or #ABphdsplidthreonifé hﬁﬁbddﬂ@ lisikh®n &1 the @Rthet fon@lect ahdS@@BuUch anti-

d ef | b
phBRE BafGey [t APd: 20025 Ribare S Prolagife Ghdisimy 277, 43648
43668).hods for this depend on the nature of the solid

support and are known in the art. If the support

material is contained within a colum the rel eased nd
Aceradingitale rrafsreé epdpfisant af the mefhodraf thegnventivngrcoming to the 2

aspeéS %ytdhﬁraétéﬁﬁﬁigtthe RRyRhd, At isl GetéAmifel Whéthelt e dd&&ﬁﬁfsﬁ‘atlon of the

co nen al | ed batch procedure i tional
corGBA TSR it R sRpERT b SHEHTH T I gy Therefor,

by adraimsstiatiyn afithetcompoend: @itk thmé)qn'eﬁionldf tHd)enzyinle aadyetst ¢hanged or
S r.nat an ternati ? nt|c beads can be used

the a%ﬁ&at{&% %té Oftﬁletegzs}gl&tﬁéftgoﬁ %%%eads can be elimnated
fromthe sarrpl e by using a magnetic device. According

In % Mﬂ?ﬁixf? raeéﬁ%ﬂ e iﬂ%ﬁ%'&gﬂr@swﬁ BE ! éhtz%e‘?ﬁ‘a\%’ Preferdbl @Eﬂe?‘?ﬁean that
or coel Uted ndi ng artners_(see as we

MOFeQ @@ﬁﬁm‘ﬁm@% dithgi ﬁ%« to the method of the
fourth 15 aspect of the invention are preferably

By Qab LotV TAvoRL Grearal fised BRCOTr I Hie is more

activeiadtec hdmanddtention aifitlen campdmmlp&c]lesﬁs activanfteb dai @kninistration of the
' t . . .
corglil)d'ugﬁ ﬁ%sg%gﬁr}fiéan_llﬁgt ﬁlg t | Ca S%ﬁ%e Hr tpé) M&)Sﬂltz%d ligand is
incrageed sqﬁedcqr@ﬁm r {eee- aﬁlsﬂngeu @f (theysastispléan rSd.fﬂ’fet@fy)a ikénase gthrough
phd§ H(Ws}la'tlﬁntﬂéﬁ aﬁ‘rdgsﬁ'éﬂl?\'l&li‘cﬁgkgr %ﬁmﬁ‘ﬁg of 1RO@onMBEAY b GAl allosteric

em s 0- 858 Mann et
regulatory sufe of tge enzyme and th(ereby altermg the conformation of the ATP-binding

pocket of an ATP-binding enzyme).

According to a preferred embodiment of the method of the invention according to the 1%
aspect, the protein preparation is incubated, preferably under essentially physiological
conditions, with a compound as defined below. In consequence, only enzymes not binding
to the compound are subsequently bound to the ligand, eluted and characterized.
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2001, Analysis of proteins and proteones by nass

spectronetry, Annual Review of Biochemstry 70,
WaA3weAI®F6 and is further illustrated in the exBePER2006/062984

section. As an alternative to mass spectronetry

anal ysis, the eluted enzyme ¥r- enzynes (including 25

coel uted binding partners, for exanple enzyne subunits

or scaffold proteins), can be detected by using
Aceqrdinigfioca prefertesidermbodimentc o theamathad taceorgingt tei the G¥° aspect of the
1nvkﬁﬁ(ﬁ1r %?tstetp':é)rtthg %!11({96@15 doﬁta@féﬁt FerrQBl?flﬁ{(feF @ssentlallr%fephysmloglcal

npodi men once the jdentit el uted enz

@ﬁ%@%&? QowReuRd batord ’%‘ﬁé%cub?tl%%’éth dhscligand kot qoysequence only

enzyRRk ot Hindd@CTd MBZpipoahd afd fibB&fuehiy bodkl kethddigaleduted and
wi th.specific anti bodies directed against this enzyne.

chagagtrizhle anti body- based assays incl ude but are not
limted to V\ést ern bI ots, ELISA assays, sandw ch

In %hl‘e% e eS Ed% odacyfr tﬁé( 1 ucﬁtl&l Q&MIHQ{(L&IQ third aspect a

assa

redpegs quctlpmg pheeqnzme in theuabigrefigipcubstagesith ghqcompomd grghcates that

thel & ‘Pd'i diect Qﬁr@&to&lfﬁlé cblﬁpM’Hde T sabsus FRg Yhe ﬁ@ﬁlﬂhhf‘m step ¢) of
Edi t ed Ausubel et g

Edi

thlS«laF PB@@)IHVWQGB%FQ@H@B@ cPePpetes s0Bishe bulfor e nding of the
enzyitlel lipless a&yﬁm&aﬁaﬁ degecper iﬁlQhéTEquutﬁlliilgleﬁd aviel the compound this
me?aggs%,r%fﬁgzl?ﬁji Iﬂgaq (;cﬁea g?{ng?]%a%r%)ﬁ(qae&%l( gﬁ éhe etgforalgla !the interaction
witKithee¢nmpmie sin@is) therefois, adwect thigbttafitha¢nzamelapd ivice vetsapt er

8, pages 99-112 in: Cancer Cell Signalling. Methods

and 5 Protocols. Editor: David M Terrian. Humana
Acgyrding 1o prskerred Jgnbodigeny of Hicemsthedsefythe dryention a@ﬁoryhng to the
foubt® 43petht] mibrlﬁgthb& 1@ SPofnied Q! ﬁl@&luﬁln& KigR Mhrofiyhp¥M screening. Such

enz eres al s
assRAEengsde ﬁaaer%?aoq%fhﬂeé B BNl celo 2003, A generic high-
thrguphpph @mbmgl a!;ﬂay Forr kmaamﬂlpi’oteiﬂ‘l &irnst | Aadsi an daaipée, Ofournal of

BIO%F]OHG({]I@ r%c?e%r}l % 1? Eaﬁ)&gk\%&%ﬂé) és(tpai.ggg(?ig 5& ﬁﬂEjFIbsésed assay platform for
ultlaritlgh phaosph ceigeniog nel paotein- inasqshenérphosphatases, Assay and Drug
De@&&ﬁm&ﬁ%@ﬁ}%{g@@f‘ rg ipodies. It is known in the

art” how to sel®ect se such anti- phospho
anti bodi es (Zhang et aI , 2002. Journal of Biological

Ess@ﬁﬁéﬂt& tHeymethdds aﬂ:@&ﬂﬁrg 16 38bsekond, 5h1ﬁ13621ﬁi fOuftB abpecBof the invention is
pref.erred enbodi t he,inventi

thelBRURAN g & TR G RS BROSet O AHEEk VP b Ryt Principally,
accerdiygrn the tpréssntdiavartivnnacthvwhmnipeund ken belavery sialedulowhath is able

to ihﬂa‘t?act %}Mﬂﬁy%ﬁ% %r‘efeﬁéﬂ“y Qhéjb&fﬂlﬁﬁtﬂaghn Sﬁ@ét%ﬁsthé’éhz%ne e.ga

stirgalgdony e inhibitery effect.ne conpound ei t her the expre33| on
of the enzyne may be changed or

Preferably, said compound is selected from the group consisting of synthetic or naturally
occurring chemical compounds or organic synthetic drugs, more preferably small
molecules, organic drugs or natural small molecule compounds. Preferably, said compound
is identified starting from a library containing such compounds. Then, in the course of the
present invention, such a library is screened.
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the activation state of the enzyne may be changed. 20

In this context, a change in the expression of the
weewyneiosmy preferably either nmean that nore BPCT/EPBDG6/062984

| ess enzyne is produced in the cell. By change of the

activation state, it is prefdrably neant that either

the enzyne is nore 25 active after adm nistration of

the conpound or less active after the adm nistration
Sugdf smhkk melseesiatk prafershly aots proteing or racleidacigdhf Prefergbly, small
mofgcufeg‘ ExKib# ﬁ'}ﬁolfe&ﬂart \Q@ighfmgésl thZ£ 9000 Pa nﬂofeﬁprefeﬁ"éﬂ §&3 %’an 2000

decreased (e. e act| vat | state_of
Dak‘?‘ﬁaé@ft’ Rrederas | eﬁﬁb@pmﬂ%wamdowowr#ﬁrr less hapR9 Pase
or binding of the conpound to an aIIosterlc
Lequl gtory .side of the £nz reby a e..
A P e farise! BToRATo Flaks 0 noy Tafge? cblicetion of
(nuAiEPeus) dififergntechzynie) entiidesothdi ag prOVIdecp ire hesorted manner that enables

botﬁﬁﬁggﬁﬁi@{mﬂl C#Q@;ﬁ%é}@&g%) J‘fhtﬁe |G RBividGPE tﬁkg, gﬁ)d at the

: reparatiron 1s 1ncu
samygr e peayide @gﬂplégé@mﬁcaqlquog thy dndividgalceatities that form the library.

Ex&RMES bl @§llec’%ﬁ§‘ of tRREIRAUREA LSt g}%ftb %ﬁdsd%%bfb\g’tha{ 'Bontain chemical
bi nd]

consequ nce, zymes not
TRRAMPGE Hhata Fan ﬁwsbg@gﬂem yrepsionsy Vb 9he P gaora, defjng epotentially
mtéiﬁldmghpa:r&ﬁ:tse i a€lgigh- ‘t’l@o&@@ﬁé f@sﬁlgﬁg AXeek/ ﬁ??iﬁ&ﬁﬂﬂﬁﬁ%%f a desired
enbodi nent_ of .th

"pekiy antrgeEdh oot BeR gL B S Rnng ieah e RIPED dgentified
duccjo theelilriaryy cartstrustiono dilbratied of symheticabhd) natmug rorigins can either be

L dit th th
“@%%g@h%g‘isk%? ‘Bg%eﬁe [ rﬁtat Fgﬂ iNI Itﬁntshewi [ gande In

consequence, only enzynes not binding to the conmpound
Ex#@hfle$ %H’ SBé QSﬁchﬂétl&Q wRdibraids e | grovbed i€! fok @damPR, Breinbauer R,

char d. refe odi nt of , t.he net ho
50 AL 1ebisk 1M WAt g’at%n@ A Do Sompous ibrary
de\remjmmd Qaitr &ded dThend. 2(]0)& BB@Q(I%) RrRg- Mz whéerginohatural products are

deSCHEéJ(P ?{1 e}"’b{o@o&@aﬁlyc a’fﬁﬁééﬁ térﬁlqo% g)gfn?ﬁﬁorht% deglrgﬁ oefng&fﬁnatonal

resu
llbnanes,faadteythaac aiprowneapcaril OdifmomglcaiurslevmcholihlsfSpetcwé role of natural
pro'dEé’t@'?ﬁ 'n&'k!?hclﬁeh %h@&'i”%?r“é}ﬂ 8{%%@%1 %ol\%%;‘r Rart BE 1£ﬂegﬁ&9d fithe light of

bi ndi n enz enzy
nevy dpsaghte gbe thﬁ éioaaa1nq%rsh9{q0ﬁ€a (A tERfeiRp tgalqeﬁévy(:ssmswﬂdblology and

bioidToinati¥E AR ordred GilADINE shbétic i‘é&ﬁnféﬁﬁﬂt@ ld)ﬂ*‘fhehﬂdlv‘f(ﬁiﬁpsﬁlﬁﬂlg pocket
th .the. | hi.bitor for the |n% ctio

wit W3 ﬂgmﬁlr'i‘ afnély mye‘tfeopg:essgryd G gRipmiyse L {latgrfal pﬁgluct structure by
cheamizal mearmtidn.v S aléd-plkass achefrbstAc sosaid rtg Heoome pane tfficiend tool for this

Opi;I i g&%msesg,fanhqgceﬁ?émgce%fin ttlﬁ? ﬁglﬁvﬁgﬁiigﬁfi]glﬂ&f &rtﬂlsr}gvig\?z article.

Other related references include Edwards PJ, Morrell Al Solid-phase compound library

synthesis in drug design and development. Curr Opin Drug Discov Devel. 2002
Jul;5(4):594-605.; Merlot C, Domine D, Church DJ. Fragment analysis in small molecule
discovery. Curr Opin Drug Discov Devel. 2002 May;5(3):391-9. Review; Goodnow RA Jr.
Current practices in generation of small molecule new leads. J Cell Biochem Suppl.
2001;Suppl 37:13-21; which describes that the current drug discovery processes in many
pharmaceutical companies require large and growing collections of high quality lead
structures for use in high throughput screening assays. Collections of small molecules with
diverse structures and "drug-like" properties have, in the past, been acquired by several
means: by archive of previous internal lead optimisation efforts, by purchase from
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fourth aspect, this nmethod is perfornmed as a nedi um or

hi gh t hroughput screening. Such assays are known to
wo bmoparoson skilled in the art (Mallari et al.pPCROPRN6/H62984

generi c high- throughput screeing assay for Kkinases:

protei n kinase A as an exanpl’; Journal of

Bi onol ecul ar Screeing 8, 198-204; Rodens et al., 2002,

A FRET-based assay platformfor 20 ultra-high density
comgpoundnyangdorsf apd dyeimoRiafascparatendoljskienshalloserg company mergers.
ALRBCEIDhiLS th%ﬁdé?hﬁmﬂ;mé{&?ﬁ r@leﬁﬂétﬁ's ist dés%P Eéa as goeix%) an important

Essent | aI e nmet hods accordi second
comppanent #hher Brpcess ofspesk tleask g?l}?éat}ql?véli‘ﬁ F‘?J?Ft}oél of; jjrary designs for

syﬂﬂie@isl &idothe GubseqaemPdusipe w¥hiitsraryi ﬁleﬁibﬁﬂoﬁe@devb@vddnﬁ)ea[ a6w level of

th zyne. I nc 5 accordin
cha;gfleg% F i i %%ch.njl?ﬁ% Qgﬁgﬁalc‘%é&ﬁgé ata Scrpening Mﬁqg}e small molecule
compmmdllibmrwldiesignsi agaatist enultiple biodogicd] tavpeéth offhrs sahatymtiad opportunity
ound has an effect on the enzyne,
fo (g.g&él.g{%%%é? QF ?E or inhibitory effect. Preferably,
said conmpound is selected fromthe group consisting of

Th@ )é@f é’lﬁﬁﬂo@m@i thafdanr etk Yar &Qn?ﬁﬁébr ﬁblﬁgh@ﬁﬁﬁbﬁﬁked 11 ands (4™ aspect

nmpounds or or anlc nt hetl c nor e g)ﬁg ¥
of i mvenignl e Se tsrgdinc C%nvaatgo “RAYHP assEifallp the ollowing,
exdifip]&§ Uhssayo Rdn Ubéié‘desd?[‘t%ﬁeﬂﬁbkhn Baided aophuther characterize these

i dent.i f ed startin rar ont ai ni ng._.sugh
corfit s ndh BlehutRah 8% Brindicdof, HE Sl difpR R scope of e
presemtmvten‘om such a library is screened. WO 2006/ 134056

PCT/ EP2006/ 062984 -16 Such small nol ecul es are

preferably not proteins or nucleic acids. Preferably,

Prodgage pssayp| ecul es exhibit a nol ecul ar wei ght of |ess

than 5000 Da, nore preferred |l ess than 2000 Da, even
An{tcg(rgglp qrqg{p%{;%%g @léseaigcafg%qn- 10%? 9ut aggqter?tﬁlt@ :{) Epel{)%résreewnh a double
labpleéd sgptide rmabstt-at@ nwitle [fiioe (e fgo EEI)ANS;tdnyl mehghaér chromophores (e.g.

( S h t
DA%&YE);‘?‘{S%E? }ggeagéj g%l{dgtlfos gra?d éle% t%ﬂgethg tuﬁ 'ir%a%g £ fid ﬂuores%ence after
clebagh. a f ast functl onal anal ysis (screening) of the

different individual entities, and at the sane tine

provi de for a r(‘c}fl d identification of the individual
Th% sebsiraescaniains g fyoresgent| dJoppr pgar onexendypbthegpeptide and an acceptor

groﬁ | e the QdtBerQdndt THE Fludfes¥diict f Ghis SRR 6f QUbsEate fiqefally quenched
10 conpounds t hat

t I
thrg im0 RS PR B RSP ATEY PGY (TBKeh DIAL) Bffvgen the donor
and ateeptet Wignpae tpretessel cleavelithé-stibstxatey htheitprodisks ore. released from
qué%lf {)ﬁg é]_{ae Bﬂﬁdgp&bg‘% ﬁ@é o(imthé)fdo%o{j %%b({rﬁgs e}é&?&itt 'IYlg 1ncre%se of the
ﬂu@rawebee sigmel ds ghrmb'mrpmréldnaldq ¢he @mmmé 0|f ishbsitaie hyrgrpolysed (Taliani,

M. GPRS 1994 M@Rodsloubr §g-7gs of synthetic and natural
origins can either be

Phosphodiesterase assay

A cell lysate of human leukocytes (U937) cells may be prepared in a suitable buffer and
serves as source of the PDE enzyme. After 20 minutes of incubation at 25°C with
[3H]cAMP as substrate in incubation buffer (50 mM Tris-HC], ph 7.5, 5 mM MgCI2) the
[3H]Adenosine is quantified (Cortijo et al., 1993, British Journal of Pharmacology 108,
562-568).
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pur chased or designed by the skilled artisan. 15
Exanpl es of the construction of libraries are provided

wo mosfimrosexanpl e, Brei nbauer R, Manger M SchBCRER}006/062984
Wal dmann H. Natural product guided conpound |ibrary
devel opnment. Curr Med Chem- 802 Dec; 9(23):2129-45,
wherein natural products are described that are
biologically validated starting points for the design
of combinatorial 20 libraries, as they have a proven

In Vif6 harid addivRl ABiaGabr frblefYRRsRs This special rol e of
natural products in nedicinal chem stry and chem cal
bi ol ogy can be interpreted in the light of new

Britflg| agﬂﬁ&eﬁéﬁi-llabélhé l@ﬂ[@ JUbSEAE kr}ja@%tﬁh&ft?fedﬂﬁﬁh ﬁid’l%rrosme kinase
M5 AP Gnd 56 paegbiodRYing cnuiopfe At dhEteadign proceeds, the

phasphiorylatkdepeptidebinds) t(pthe leeti-phoshbtynoanalantibody, fresulting intan increase
in fﬁ@¥p %mgﬁ&ﬁ §1§§@yc othp! s@hﬁtem}l{h?t ﬁ&@tﬂéﬁzﬁg égsruﬁqﬁcat low polarization

ure vari a
siga# emstry is said to become an efficient tooI for this

opti m sat i on process, and recent advances in thi s

field ar hlighted ip this revi riti.cle.
Altpraptydy faé "€ bs cenligediarmed %’93‘ wémcte fqmﬂr "K' fuorescent
pthphd;pépﬁHtﬁi’seu&deQUﬂf&ef ifdar cdimpless forinagien sithnthd raug-phespshgrtyrosine

ant iy S5efmE iR ol¥chrio il Wi BB Rt Fhosohorylated
by Ercakjimaset thenpriodsétscompetasavith el SgeresefOphtispbarykted. peptide for the
ant%'dgno ﬁ%&%ﬁ%@&‘b&ﬁ&e s: théPRfeadirath Ihe ARibod nﬁs\ébﬁﬂ’on resulting

rrent practices In generatio

in & gt PT neledzation sienal |Bothighe direck prd mdiresteassagis spn be usgrbtp, identify
inhiB#HR ofSprofedt Ao snYthklﬁQseda%ﬁGft PSsetiataLobmeMetmbaLM, G118 Seethala

ond MlGioHE 1oyl ew”é?éfmz%?ﬁ%‘ééﬂ“ca'dgﬁﬁﬁaf {58, Anal

Bidcherl. 259;[2&@4262)95 for use in high throughput screening
assays. Collections of small nolecules with 35 diverse
structures and "drug-1ike" properties have, in the

Thigadluordsesmee apofatirasipnbassayy eanl be medapted bpr athehiuse with protein

| Iy ty

S e > (3 %%%%” pci%h‘%%%%f’%%%sts@‘dy pjth an anti

p Q?Bh?ﬁ@ﬂﬁ%l oy, @itphrasphethreopine aptibedydfluek st ahs W o Apal Biophem. 299,

4558) PMITD NG 7ZEABBAWSH YR JEO0D; J. B%mbpseﬁeﬂlfgm 30, PMID 10841597).
throughput/con"ol natorial cheni st ry is descri bed as
bei ng an inportant conponent in the process of new

Thé¢ eathpgemndsr adentified tihethe ehethdd ciccatlingi tar aitcy 4B emipeetsof die present

inv thﬁlﬁ \%/”lélgﬂ% ﬁehgptﬁﬁﬁg%ia ﬁgfdlé?tgﬁﬁhﬁdﬁ)] en s%’g%rgﬁeﬁedf;? fisation of

as evo a new
suchrgeamosndsels ofiea aseelentedaiccausneatfithe smctgr@ra@tiniith gelationship (SAR)
infoRthatioR| Encol®d lin MMe§EUER! generation libraries. Lead optimisation is often
facilitated due to the ready applicability of high-throughput chemistry (HTC) methods for

follow-up synthesis.

Preferably, lead optimisation is supported with a method according to the 2™, 3" and 4™
aspect of the present invention, more preferably with a method according to the 4™ aspect.
The results of these methods may provide guidance to medicinal chemists or to another
person skilled in the art how to further optimize compounds with respect to e.g. selectivity.
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conmpound | ibrary designs against nmultiple biologica

targets offers substantial opportunity to discover
woeweliz@ss st ruct ures. The test conpounds that PEIEPRi006/@52984

target enzymes fromthe i mobilized [igands (4th

aspect 10 of the inventiom19%my be tested in

conventional enzyne assays. In the follow ng,

exenpl ary assays w |l be described that can be used to
Oné¢ wse ésuchhalibuire iy finaliyhdsseribeslomp ferrekemple, Weakehing AE, Barker Al,

Dalié WeﬂrJvﬁfi‘bSt ReedPERT idAHI1iARe &fA, tW@&?otﬁﬁ‘ SRY %gbéiﬁi: lighibition of

_the scope o the presént inventron. 15 Protease assay
gpﬁyytg 9ct9§ gﬁcgggjétyagglgyk]@gq@ %4@.g}lmpg@nwhn5§/ Breast Cancer
Re§wﬂkﬁq99@gg@)qu@ease with a double | abeled peptide
substrate wth fluor (e.g. EDANS) and quencher
chronophores (e.g DABCYL) under appropriate
The emtyinid whieh amay bi@tlmrddter@;eﬂ laecarding daslee priesdnih énvention, is preferably
r ence r cle e su
solfcubP " FOR° I, EobT corsfhifp "B 0 kndedl FBRIERRe, o protesse, o
phgsehediefterased a hydepgergseor delyidsegenaseap lighte, gn Hsomesase, a Trapsferase,
an hde¥AERSE B84 BtyRise tJG?P&ééP§F61§rnx’éi=h§§tar ficfeabSarldy RdlRhdeY
quenched through intranol ecul ar fluorescence
resonance energy transfer (FRET) between the donor 25
Prefdtablgicibe Iphﬂéln iYW kihabd) ang hvire preferablg aveeteinicingse DB uaAlly §Beferred,
thethe ﬁpodz ar e rel eased from quenching and the
PIeIEINdE 2 &R 5im8 ®t he donor becones apparent. The
i ncrease of the fluorescence signal is directly

As ?#9{%82%{11@5@%5&& f8s @s’frgrg%ﬁ tcf\)féle %&‘%@ﬁ%ﬁ%&t%%'tﬂéﬁ&nd is a broad

speptwapgsar oxhieh As 8 lastg dynch varipus, byt aetealh engmesrof a given class of

enzZyfiek C’l%fe@@ol& RS ﬁkarﬁﬂhb&s 15E00 105004 Ridk Dgrefé}alﬁy $6/80 305 % of the
buffer. and erves as source of the enzyne. After

enzygeR0h g BEN §1ass ALTIREFSN at 25C vvlth [ 3H cAVP as
substrate in incubation buffer (50 MM Tris-HCl, ph

5 . . 35 nosine is quantlfled
Prefé&%brlﬁ tjhgwg{\l{gﬁljs%),l @g@‘ﬁ‘% Oér ﬁ'%ﬁour nal of Pharmacol ogy
108, 562-568). WD 2006/ 134056 PCT/ EP2006/ 062984 - 18
In Ia"‘m&et E}&f&%y&’ﬁb@(ﬁfdeﬂf tihe %ﬁ%ﬁﬂe fi0% RPMmRLChil M B8ER1 is a kinase

Bri ef | uorescei n-1 abeled peptlde substrat e nmay
mhﬂ?étorncubat ed with the tyrosine kinase 5 (e.g. Lck),
ATP and an anti - phosphotyr osi ne anti body. As the

Prefe ag:lt | Oﬁng ' ?(fn%gg St mh1b1 or is selected from the group -consisting of
Bisindolylmaleimide VIII, Purvalanol B, CZC00007324 (linkable PD173955),
CZC00008004.

Further ligands include indol ligand 91, quinazoline ligand 32 and a modified
Staurosporine (see Example 5 to 7).

The structure of indol ligand 91 (5-[5-Fluoro-2-oxo-1,2-dihydro-indol-(3Z)-
ylidenemethyl]-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (3-amino-propyl)-amide)

given in Fig. 3. This compound is a molecule structurally similar to the kinase inhibitor
Sutent (SU11248; Sun et al., 2003. J. Med. Chem. 46, 1116-1119). Indol ligand 91 can be
covalently coupled to a suitable solid support material via the primary amino group and be
used for the isolation of binding proteins. The synthesis of indol ligand 91 is described in
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phosphoryl at ed peptide binds to the

anti - phosphot yrosi ne anti body, resulting in an
WO pwraz®86 i n the polarization signal. ConmpounBST/EPBDG6/062984

inhibit the kinase result in a |ow polarization

signal. 10 Alternatively, t+@)-assay can be configured

in anodified indirect format. A fluorescent

phosphopeptide is used as a tracer for conpl ex
Exgropleal. i Accovding, to ke &nventiqrh dbelespressiars (‘indol Hgarido®liyalso includes
coﬁti Glndb %nﬁ)rﬁir% t}ﬁoi(ﬁh’u&ﬁt éd?@ lﬁit gﬂﬁfch N&%naﬁmﬁébﬁﬁ@ preferably

bstr at hosphor yl at ed ki nase,

cmmlecsid@ the N paoups ngf; being part of ealaﬁ %‘é%’é rRTUGHERSp Fﬂxrlyﬂ@g%éo the solid

su@@ﬁt T@sicdIB lidkess havetbabitbe of BE9 for UOrEHEE MhelRREIstdntatn either a
releaseg fromthe antlbody into solution

cmf)%)yu|0{ PRYO1%UYE 85°%P0ss of pol ari zation signal. Both

the direct and indirect assays can be used to identify

Aciggi; h é)loﬁsﬂ%gg'b?ekfgt{r%o%}gbggﬁﬁkgi kjr}lgaagggc;f% §z¥1{161¥ of the enzyme is

diby chawwterizing|co-aBited hindingasetners 16 the enzsgmet maleaﬂubumts or
o%ﬁﬁﬁhﬁon&?ﬁﬁdﬁ%ﬁ%ns of PhOGHSMe. 255, 257-262). 20 This

| uorescence pol arization assay can be adapted for the
use with protein serine/threonine kinases by
Th¢ badiaef this pﬂé&rﬁﬂtdnﬂhﬂhh@tt)iﬂ ﬂ&it dee anthehndof\whdehtigily physiological

con?ﬁ}tl ¥ @Jél{qsgl{]eot%% g%e%v veen il e aélgilfigzﬂqflhre?m % ant Ifg&%posmble

to re¥26d 88, nafdrakcomalitign @O O, enzymBi voinohh mCBadeeehﬁ eﬁstence of binding
partﬁﬁrsffoen RubQfifl 3P st-t%ék-gt‘iﬁt ﬂOHBHiﬁ%Qﬁodfsd SPkh fthsche'#{‘ of mass

e nethod accordin aspect pr esent
specHoBAtY éMSasaly iy pessihle npleorisitp rsdondidy @hEe%mzyme but also the co-eluted

bin@Rgi patthark] @Byme Sbumits 8P 548 pesiiiraBhiitiat alddeitalbns. sUch
corrpounds is often accel erated because of the

structure-activity relationship (SAR) information
Acaﬁdmged ai fﬁrthéTEIBefei‘re@émbedlﬁ’reﬁt othe Iprdsestrinesntiohgthd characterization

by %pas 284b 111%@ (ﬁ/%scjfé g)ﬁrf?t%r?e%' 1ih%t i%glﬁi%]c%tl%l? of Efﬁaq:%ix peptides of

thermzm@l or oﬁ;uhe biglifgyparmer ofthe ytnzsrms iThe cpn@peoﬁmoyeotypsapbptldes is
des@ﬁﬁédqnsé’étélp ﬂl {h% e%%ﬂlﬁl%r oV THR ﬁeiﬁfst HeCHRCRAEH bﬁ%ﬂﬁepor binding

aspect of present. 1 nve

3rd
parﬁwr és ﬂllg@‘ft@i’ %qhwrmems anﬁébqq@au tpg cPPH‘iKiﬁﬁ ar detganingd, by MS. As a
resals, pﬁépttd ide t%’d{ﬁeﬂ(ﬁé‘sufoﬁ' ?e@ﬁ%ésht?&ﬁi ﬁﬁ@tﬁﬁﬁssdﬁﬁdét wgg deffer by a great
ui dance i cj,nal, che ano .
et 8 Trds®  FEat nonsere: Bepicls IRt T IBEe SoRRhLR" to the

ldemﬂﬁdfatlbﬂ yfelis prateid. lpingstermed ‘prioteptypWChBid6?. ]Brb@ﬂﬁre a proteotypic

pe}*:t)ﬁg- ! aF‘?l?Q dglé t@? %ge%gnt 1n373}t199% 4n Ex %pﬁérnﬁ%@zﬁ ‘fwbl'l lgk%rr'yaé:'les Reé)tlde that

unigyely ldbavﬁessa swacifRimsoleinDs, prajeisaisofom. Cart | i dge SA,
Whodburn JR. Specific inhibition of

According to a preferred embodiment, the characterization is performed by comparing the
proteotypic peptides obtained for the enzyme or the binding partner with known
proteotypic peptides. Since, when using fragments prepared by protease digestion for the
identification of a protein in MS, usually the same proteotypic peptides are observed for a
given enzyme, it is possible to compare the proteotypic peptides obtained for a given
sample with the proteotypic peptides already known for enzymes of a given class of
enzymes and thereby identifying the enzyme being present in the sample.



10

15

20

25

30

35

epi dermal growt h factor receptor tyrosine kinase by

4- ani | i noqui nazoli nes. Breast Cancer Res Treat. 1996;
W@B(d)I3036 73. 5 The enzynme which may be char acPE@r/ERmd6/062984

according to the present invention, is preferably

sel ected fromthe group consilsting of a kinase, a

phosphat ase, a protease, a phosphodi esterase, a

hydr ogenase, a dehydrogenase, a |igase, an isonerase,
Preferablain dfeemasse spectramgtritaphlysis, is spetivamed yih o5 quanditativeamenner, for
exa?n 9' ¥YELERE 1MQC|t€&§1%1(%9d ﬁsoﬂeﬁ'hc' Ctﬁ%se fo}Orelatlve and absolute

eferably, "the proteln I
quqypé‘lﬁ%ti%| §r el bilgleavabis, a@éopee“@dad @%%ﬁ@s} éWu et 13k, 2006. J.
PradécdbeER 5. 55658 -638)i d ki nase. As al ready indicated above,
it is essential to the present invention that the
ligand is a broad 15 spectrumligand which is able to
Actordohg\tarai fotber grefiermad embbdinent, ythe solaf suppoit veseladtalfomfthe group

conesﬁ{ﬁ{g%? 'é‘%%?g"b %Oﬂp#éﬁf&%{%%e 5%9@}{} ?ebtké%gsc‘ (eté %Z g/ﬂ%leigcgsrgte@sepharose)
lateyi, gelhulaseaans ferr-con fgrnamagnptie pastieleb.y, the |igand is an

i nhibitor of the enzyme. 20 In a nore preferred

e iment, the en ki nase and t l'i gand i
The g{%&ﬁépeqtﬂm s I f%ﬂﬂéft@%ﬁ? gounled to tap ﬁa@g SYBRRFLTihgF covalently
or indnelaleitdd Nowovidint dsindipg cookided ibigligy vi?biotin affinity ligands

. Bi si.ndol vyl de VIII, Purval anol B, CZC00007324
bln?i“ﬁ&%&%?év% g]’sc%i Cz000008004. Further |igands

i nclude indol Iigand 91, quinazoline ligand 32 and a
Pregét}?lbl&,'t tﬁ? gro?p%p&gﬁp{’ %ﬁg r%%l é@%léiﬁ? WBlhSedd e Edtid sppdAe

(5-[5-Fl uoro-2-o0xo0- 1, 2-di hydro-i ndol - (32) -
Beoré SIRR\UFNHDY e Iﬁmﬁxgd cantdovtain &&tR% gk QpR saciEay NHS}’Chlfbodlmlde etc.

ac 3 am m de ven in Fi

to &afso ocqugp%g E@Fﬁé&é%ﬁ%ﬂﬁ%% itapiads fn B gouied 10 the
solidl suppert ibghditett eouplibg l(ee gl usirigUiih2dénal %tb’upetsudi as ardo3. sulthydryl-,
caré%xy(ll/-gsilg@xﬁgy agd%b%% 9{1& }(%tg gr&%i g yg ﬂlsdgr]éct & upl?gg (e.g. via
biotint tisfimbeing govahentlyrattaelred ta ﬂﬂnmngm@ufb amhuomeovai@@ tinding of biotin
to sttﬂégtakrﬁl% #hicBns Bhyrdith @bl‘ikgslgyi)%%ﬂééﬂy)me synthesis of

In ['1gand 91 1 s descri
The linkage to the solid support material may involve cleavable and non-cleavable linkers.
The cleavage may be achieved by enzymatic cleavage or treatment with suitable chemical
methods.

Preferred binding interfaces for binding the compound of interest to solid support material
are linkers with a C-atom backbone. Typically linkers have backbone of 8, 9 or 10 atoms.
The linkers contain either, depending on the compound to be coupled, a carboxy- or amino-
active group.

More complete coverage of an enzyme class can be achieved by using combinations of
broad spectrum ligands.

Preferably, 1 to 10 more preferred 1 to 6, even more preferred 1 to 4 different ligands are
used. Most preferred, 3 or 4 different ligands are used
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WD 2006/ 134056 PCT/ EP2006/ 062984 -20 Exanple 1.
According to the invention, the expression "indo

wo e@anshoSd" al so i ncl udes conpounds conpri Si NBCT/AR2006/062984
i dentical core but which have another |inker,
preferably coupled to the N2 group not being part of
the cyclic structures, for linkage to the solid
support. Typically linkers have backbone of 8, 9 or 10
atons. The |linkers contain either a 5 carboxy- or

In &R 0 fiohd i8n BhOHPand/AS EUIILAA tgnd il piElchiBly Bf EUKEH suppor.
enbodi nent, the c racteri zati the enzyne is
performed by character|2|ng co-el uted binding partners

Ho%vérhﬁ ieequa préf@ﬂéﬁ'fﬂiaﬁv&hémhbﬁe th:?_lllq oﬁg figardd 1§?§édﬁtat Ragltwo or all
. |ons of e asis o thi s
aiffFpely 538?@3 B s R ons B Eprdte 1o the tse of

essentially physiological conditions during t he
t t

In pésgqiégta PI% ek Qm% Higalﬂtl gég%ggg‘?{? e};}?ﬁg&ﬁﬁ sgé&%m? wh1ch each
mdm‘ldualh élgamgmeblm isciffereat saithgt masingym §@@1@&e @ﬂthg ﬁnmmﬁgclass can
be Adidvagr s, enzynme subunits or post-translational

nodi fications. Wth the help of mass 15 spectronetry

(M5), it is possible not only to identify the enzyne,
Prelﬁéthblglj é‘a@h Ul@@ndibmﬂé tot Hylto 30 %iginoge prefdratdy So 3@ RZ O, of the enzymes

sai d post-translational nodifications.

Of%%lé'S?ﬁllanotegzgn%rther preferred embodi ment of the
present invention, the characterization by nmass

t byt t
Ao . okt Do ARty Bl BOA] 1 e o
corapmrirﬂglzvaﬁ caBIplexs thenidentity afall qmeeversheéthe wembers of an enzyme
claﬁrlﬁttﬁ‘e?éélpﬂs Qieﬁ:ﬁﬁfdeg_ ﬁ‘ﬁhls gs (ﬂﬁ&@ rtl'l@ﬁ@t ‘dthﬁt W%a?ﬁating thd\Bgand with the
e SecCll o e ideais el ut,e
celf B eptaly Hlientines its Epablésar HiPGess B ligapd HrvisShted and
lateremutHaraegerizeqit Depeading ondht explcssicn bj;oﬂlsof i enzymes thé Jigand is
ab1B GRULAE téf ?1? 4 '%gr'ng ff {1?1Ir I?l%%éerg SR % fa%{[‘awﬁl%ﬁr %S thus be
protern i%Ter y requen‘i y

egree,
identified. e dhgpegse iod ekénasmtthe mszr.hOd&bf ;he prgsﬁnt ub'an‘rémt enablecthe skilled
peréoh fodg&Hti hﬁ@&ﬁa?ébt&fzpttﬁ% Iém@ ?*eﬁféﬂéss*éﬁ g Iv%ﬁ ZBi!
‘proteotypic peptide”. There a pro eotyplc
peptide as used in the present invention is an

Thﬁg@ﬁdﬂtﬁﬂ@hﬂbﬁ%ﬂ\ﬁi %s ﬁbfcﬁl’elti akdtahd @@Ihb?ﬁld i@&hff?ﬂéﬁ! @l the ligand,
i de ) ifi,c protein or protein isoform
althg gﬂ (iﬁ“t}é' gg’i‘f Wedy r ed enbodi ment, the

characteri zatl on is perfornmed by corrpari ng the 30

r. p s, .oht r tgﬁ .

Th% 19%&1%0}{ fu(fih@le %fa%? t *?1 ﬁieﬁﬁ)q ff(?‘e yg)lrogﬁé‘é aceutical
CO@Qﬂi@n mms;@gﬂ)g qupagf'rent S pr epared by prot ease

di gestion for the

a) identifying an enzyme compound complex according to the method of the fourth
aspect of the present invention, and
b) formulating the compound to a pharmaceutical composition.

Therefore, the invention provides a method for the preparation of pharmaceutical
compositions, which may be administered to a subject in an effective amount. In a
preferred aspect, the therapeutic is substantially purified. The subject to be treated is
preferably an animal including, but not limited to animals such as cows, pigs, horses,
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identification of a protein in M5, usually the sane
prot eotypi c peptides are observed for a given enzyne,
WO 2006434066Si bl e to conpare the proteotypic pepPCTIEBR2006/062984
obtained for a given sanple with the proteotypic
pepti des already known for €¥%ymes of a given class of
35 enzynmes and thereby identifying the enzyne being
present in the saqP WO 2006/ 134056
chigiens B Glogs) 629 34n LSzgmfer@aﬂ}e aamuymah tand meast preferably human. In a
speSRREnIIMRhEM, ARGH-Mthan hanmkiRf fOhEEGhibd, @ quantitative
manner, for ~exanple by using |TRA6 t echnol ogy
(|sobar|c tags for relative and absol ute

n Gi¢adal, ft}féabhﬁﬁ)ac@titldél %ﬁlﬂoﬁh@ﬁy&fﬂ ¢hd gRéRRL-ifRMEOn comprise a
arfi Pr ot eone

t
the%@i%@? S5k iy, lon heiapcics apch GiRamRCeiCaly acceptable
cargieh) bda spatific éthbodimient] theutppo r"pharmamltlea:ll}embcéptahl'e't heans approved

n S fi 0S£e1: .
by S U168 B, O POREECG oY SLARENO3E i in e U
Phargraespeia et ptlnlebgeler@lbdrqcegmzedop ammaqmwg tyse in animals, and more

parB@ilhl$! BShurhéhs! MheDleAAd caRRpt géftei‘s:t?zé/ O'?ﬁlgbl'ét% tﬁﬂﬁwﬁﬁ}’ eR&pient, or
| v

cqupl the oI id sy {
velidl veﬁvanﬁﬁ% thoggpe g U eamnigipToe) REe H]&Iﬁ’a%%l¥lﬁ?1n‘iﬁrﬂ?jfs can be
sterledliquiida bllibhaésf Witk ¥nd bilgnadudibg mitbse @f tp@trsleﬁmt ammiill Jwegetable or

syrRy BT LG B0 oh il RE PR SRR Sh1 R oA R, sosame oil
and lee dikepIWatgr i$ he prefemred esrrzanwhem tthe rphanmacem@i cuppEposition  is

adriiiierad &tﬁ% h S8 SAfiRedhg! g&ue%%& dextrBsé lﬁ‘ef’eﬁgdcgﬁﬂe ngvhen the

reactron w orrpounds € conmpounds can e Cou
pharmaeqyticalseqmpesyigppis radmiyisigradeistracengpsly ngalpe. sglutwslis ragd aqueous
dext#B6 ah@® %%‘ceﬂﬂ %Hﬁl‘ﬁoﬁy ﬁfé fe@éBli‘ @mp 1 |df ARYluyd carners for injectable

ar bo de- aﬁ)ﬁlon %
SOl‘étrlRPSb?;%?t?MF HB?“}I ned‘c{pé I’Qﬂl ezéf ‘H: 5bi ?P?F Sucrose,
gelinén, I’lgalC,OIlmai thml'b_ Jychalk, ﬁlitﬁdgdlpsddil@nmmel,ngﬂyee’rdl monostearate, talc,

10N- e ndil_n I t I I .
sodi s Berted i ik, vl bideyiefi Biel il bt the tike.
The kempedifien, sifi gpsirad, wan elspadontmy niinerodmeunt$ eﬁ\mmng angmulsifying

age‘ﬁ?é" -di! Vﬁﬁ#é?m? 5%%%{35 ‘Thedd! %oﬁz?@ﬁﬁ@&e R Yalke 1C RirRY 8¢ solutions,

by enz rratlcc e or treatnment with suitable
SUSPRRSIANE g MU &9% Pilts, capsitless DOWdgTsn gustﬁpedrft‘é%aé% fpgpulations

andfhe dik@gll“ﬁeh@orﬁﬁtlimﬁthr&nﬁe foﬁhﬁaeatats taGu gﬁﬁsitdrys Ok dditional binders
teria I n ~altom
e B Ty e faﬁ%wﬁéwafcag,m@ d “dagd gpgicrs such as

pharmaceutlcal grades of manmtol lactose, starch, magnesium stearate, sodium saccharine,

cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical carriers are
described in "Remington's Pharmaceutical Sciences" by E.W. Martin. Such compositions
will contain a therapeutically effective amount of the therapeutic, preferably in purified
form, together with a suitable amount of carrier so as to provide the form for proper
administration to the patient. The formulation should suit the mode of administration.

In a preferred embodiment, the composition is formulated, in accordance with routine
procedures, as a pharmaceutical composition adapted for intravenous administration to
human beings. Typically, compositions for intravenous administration are solutions in
sterile isotonic aqueous buffer. Where necessary, the composition may also include a
solubilizing agent and a local anesthetic such as lidocaine to ease pain at the site of the
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The linkers contain either, depending on the conpound

to be coupled, a carboxy- or am no- 30 active group.
woRe/1806P| et e coverage of an enzyne cl ass canP@BEEP2006/062984

achi eved by using conbi nati ons of broad spectrum

li gands. 35 Preferably, 1 t0240 nore preferred 1 to 6,

even nore preferred 1 to 4 different |igands are

used. Most preferred, 3 or 4 different ligands are
injastion. Qpepdlys m:a‘nm@iemwmpbﬁi ¢theo separately or misedstogether in unit
dosta @tfoﬂﬁ’rfé)r te&ﬁiﬁglen Qs ld E@Eglo ﬁlh%@ owﬁ@tCGr lvs}a%"ﬁee' c°0ncentrate in a

ef erab di ffer However 'S
herwugqt bys qd gqntadpert fygh am?@nar lﬂ-e R a&fchsHe m%aéwa thg quantity of

acthi@ @gentaWHegatht cbﬂ?oﬁﬁo@ id to B ddlhﬁﬁl%fbﬂtbyl @RS 1tEUaﬁ be dispensed
resept. o e ase that nore th

with 25 5 fisioR pof o it RS BhasmaPoudiE era bl of sty yere the

compositionaa administeted bgl unaglectiqngmaimparle bf stdrileswaterf dresakinet fos injection

R R S e s T

% nore preferably to 30 to 50 %of the enzynes of a
Theg' HERAPELRSS off th%nﬁwe}?ﬁon A@aﬁo'b@' %hﬂlﬂ’at@d faY ti@fral or salt forms.

referr enbod the enzy
Ceui‘ﬁa]gb Agssnieale Peeﬁarﬁt% i‘ﬁ?¥ rfE‘P% Omfl Pg‘loflps such as
thoed deﬁvai dton® thytlfoe h1oeio) @hSsphbrié nacericy Hﬁuhcpltmlcl Acilid)eetc., those

S determ ned. S |,S dye.t he .fact that by. .
forfrl iliC A ahois shctuR oo et (R jioBdpy dithe, Wiethytamine,
2-efhylamin athayola histidmeypresaiheioty, asiphbdesdevivedifiodi slitro, potassium,
am%ﬁuﬁﬁ %Qﬂﬂm?r 'fé?ilcql ﬁﬂ)x?deg et‘l; ater on characteri zed.

pendi ng on t e expression profile of the enzynes,
the ligand is able to bind to all or sone of the

Th@ﬁﬂbﬁﬁ&)f ‘ﬁ{e tﬁé‘raﬁélﬁiérfﬁ" the ﬁﬁéntldﬁr\hﬁ:i@h Al bk @ﬁ‘éctﬁ@ iR $he treatment of a

paraplggre%or éﬂ%@?@ Fd@%% Se|eqsagﬁe ogg}esdg & 3 ngCOItl(E]ltlon and
can e ndetérynivedd by haamiatd cligealt t&hﬁqﬁmﬁnea(dnﬁmad Vllfroaassays may
op n\éﬁy b%eemc%l TJHL ﬁ)gﬂéig liéﬁnﬁ}g rulg:m ptdOér)n%F r%'altlgelss’TBe %rec1sre (gose to be
employyexb iy tthe d@mulatgonu wilhelsoedepkudiod. thQErotrllanﬂ adremistrgtion, and the
serfoﬂ!iﬁe@? bf fh@ld?steﬁsce Sriébri&! BfsHonld Eé@ecﬂfeﬁ%@ﬁ&rﬂﬁl ththeaJudgment of

phar maceuti ca nmposi t1on, conprisin edo
the practitioner and each patlent's cncumstances However suitable osage ranges for

intravenous administration are generally about 20-500 micrograms of active compound per
kilogram body weight. Suitable dosage ranges for intranasal administration are generally
about 0.01 pg/kg body weight to 1 mg/kg body weight. Effective doses may be
extrapolated from dose-response curves derived from in vitro or animal model test
systems. In general, suppositories may contain active ingredient in the range of 0.5% to
10% by weight; oral formulations preferably contain 10% to 95% active ingredient.

Various delivery systems are known and can be used to administer a therapeutic of the
invention, e.g., encapsulation in liposomes, microparticles, and microcapsules: use of
recombinant cells capable of expressing the therapeutic, use of receptor-mediated
endocytosis (e.g., Wu and Wu, 1987, J. Biol. Chem. 262:4429-4432); construction of a
therapeutic nucleic acid as part of a retroviral or other vector, etc. Methods of introduction
include but are not limited to intradermal, intramuscular, intraperitoneal, intravenous,

subcutaneous, intranasal, epidural, and oral routes. The compounds may be administered
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a) identifying an enzynme conpound conplex according to
the nmethod of the fourth 30 aspect of the present
wo pwens40ed, and b) formul ati ng the conmpound t OPEI/EP2006/062984
phar maceuti cal conposition. Therefore, the invention
provi des a method for the prZparation of
phar maceuti cal conpositions, which nmay be
adm nistered to a subject in an effective amount. In a
by 3By peapiveniersdrauisy cfor examplet by rinfusioni byi koleu rjeetion; dlyl gbsorption
thr&igh'réhtﬁghalm %&H@dlt%%uE ‘ﬁnﬁfgs {&. gabﬁﬂ festaP ] ﬁﬁéﬁhﬂ rﬁﬂcosa etc.),

anl I ncl g& ut not | tO ani mal s such
and- g be pdry gnstﬁsqi t evmltlz@@@r bml%ea bertizpogrmty- @@zgelétratlon can

be s?s’ierﬁi&.l SKRAS. ﬁﬁh&dltld@gﬂi,m@t Be dedifild fo ﬁﬂl‘i‘)ﬁﬁé@ﬂieyp}ﬁnnaceutlcal

nost ef

corBaRte i the R GHI, i CHa G ErvoHl Saisbey. anysuitable route,
inclpdimey anhtrqvchm]haramdcaMatheaﬂ ogenios] tintmaventriculaheinjection may be
facﬁlr &Bﬁ/ ah WENeh &9@1{}13%? fBr e)?arﬁcglgrﬁ’%gﬁgd t%aa{ l'e\éervmr such as an
ve anmount O nerape
Onphmamamw c&llmnmc@bmamretlom gan plsp be employerh i gi by use of an
inh8RPEhdFRNYer, &{aefohﬁmmlop%hréﬁc‘a@f&m%g YgeRECept abl e”

means approved by a regul atory agency of the Federal

or a state governnment or listed in the U S

In F%hhapmiﬁo p&hbodimemt hier mge nBg adds&atrlecm;g iditéelster the pharmaceutical
armaco use

o RHERR ST 1K iPbneibhrioedy R dBt Brse e afe F irepimony. Thig may be
aclm@dlhyerfot em@p]e,aand, na@xlyy piagnif, linitatio;, \ledal afesien tduring surgery,
onll i 5 R i, A9 B Bl spor, it

y agawmfeaf caghfderoby Beansefi a WPReSitoRs $& by inegas ?fﬁlblmﬁlant said lmplant

iARIdTe] porREEhaRhBrods, oﬁ%@ﬁaﬁﬁéﬂscnﬁfehgl rlnclhﬂﬁihuﬂbﬁgraﬁ% such as
I|mtedto anut_oi |, ean oil,.mneral L
Sla@%%“aﬂ%e%‘?rﬁnesaﬁ& Zs-| oy gné \R&% ient,, aginiyigiyation qagy pe dy direct
injevkien at lie giteafordoendrisita) of o npEdighhntaumios or aceplastisterprekneoplastic
tissQ5. ally. Saline and aqueous dextrose are preferred
carriers when the 15 pharnaceutical conposition is
adm ni stered intravenously. Saline solutions and

In %H&ﬁ&“émbg(ﬁﬁfeh Sfie 35&9‘ }9&%11&'1@ e({aﬁl bS Aelidr@$n & Gesicle, in Partlcular a

i pref erablyegnja)oye h%gl carriers for in ecta
lipesemgt (Lange 0 pleBctt: hildelt33e dreag gt alpi 98P sl hdpasgmmes in the

Th@lhﬁy oh InfettiiRaBisedsd Gn@ Cancén C[Io@é@-Bere@%hﬂhﬁd] FidI® teds., Liss, New
| um st e

Yol PR S heBt e spem. (i ofb. 31300 R e 2 oo

Skl mm |k, glycerol, propylene, glycol, water, ethanol

In ?Qtd fuﬁ& erI érﬁﬁodlglgn hcﬁe QH%E;\?\%H:' & bé fdel‘fls‘?ei%({ %ﬁja' C&%n%hg‘(? release

systege rin@?le g]mbgammmt facpunpRy May @ﬁtus‘e Gimsger, 'empo%aftqno b7 &RC Crit.
Ref @fEméd) %fgo‘ingf -230! Hﬁdh%ﬁd et & U3 DS P, 88‘50‘7%‘19”§audek et al.,
tablets capsul es ers, 'sustal ned-rel ease

1989, Ny Fingl. Jowged 321:574- 5799) fn Snother embodlment polymeric materials can be
used (Medical Applications of Controlled Release, Langer and Wise, eds., CRC Press,
Boca Raton, Florida, 1974; Controlled Drug Bioavailability, Drug Product Design and
Performance, Smolen and Ball, eds., Wiley, New York, 1984; Ranger and Peppas, 1983,
Macromol. Sci. Rev. Macromol. Chem. 23:61; Levy et al., 1985, Science 228:190-192;
During et al., 1989, Ann. Neurol. 25:351-356; Howard et al., 1989, J. Neurosurg. 71:858-

863). In yet another embodiment, a controlled release system can be placed in proximity of

the therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose
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and the like. The conposition can be fornulated as a
suppository, with traditional binders and carriers
weemh/1a85¢ ri gl ycerides. Oral fornmul ati on can i PCT/BE®06/062984
standard carriers such as 25 pharmaceuti cal grades of
mannitol, |actose, starch, t@fgnesi um stearate, sodium
saccharine, «cellulose, magnesium carbonate, etc.

Exanpl es of suitable pharmaceutical carriers are
(e.gleSoodsond 1 984, TReMicdigaloApplicatiansref €antrelled Rleasacapta,byol. 2, pp.

1151Y¥). Bidr | Bntrolt refANP SRR didtubded GR ARy b¥ ILanger (1990,

ther eutically effecti've anount of the therapeu
Scignesr 2Py~ 1933 buri fied form together with a suitable
anount of carrier so as to provide the formfor proper

30 a t th t. The f | ati .
In 3ryfeed FbEimeo ik it ogRPBReS i Siohy PLapdulgging the
bindimigcafTimigy of thdlenmpnqmdstotthe) leni)&mé drhisitat bel acéamplished by methods
kntﬁﬁrgﬁ)rtﬂgg&t%l Ca]%\he(ﬁ ﬂwhe Qt?tf né %gap egﬁ al <'ﬁ?‘old@ft‘lcatlon of varlous residues

rmac conpaosi ravenou
of @Qmompgtmféand) subsequent) ﬁmiym phths. bimgipg effinity, of the compound to the
en ositions for intravenous adm nistration are

Solutions in 35 sterile isotonic aqueous buffer. Were
necessary, the conposition may also include a
Thé @hve¢Btibn Furfiger agmﬁs tantle aust afadt 1eaxe DnbeirbRl speetrumSenzyme ligand

imippfRFEL 08 8 BUENBRBR G B e RribgicH ol e one enzyme or of an

enzgaeesoatiopnd chmplengWath respiest tar thissusp off ithedingeérttioay all embodiments as
dosage form for
Ao o e e B bory ator -1 o6
concentrate in a hernetlcally seal ed contai ner such

Th@%w%ﬂtlmoﬂhhﬁetoﬂlumwb €hd ﬂﬂloﬁ?‘ﬁ ﬁguﬂeﬁl?n& Rathpley, Which are not
e CO ition.is

clive ent

coniseth & Beia Ty I e Ngrscopy oF aFp!bog copbimea by thy lgims of the

present applicatiom bottl e contai ning sterile pharmaceuti cal
grade water or saline. Were the conpositionis
adm ni stered by injection, an anpoule of sterile water
or saline for injection can be provided so that the
ingredients may be m xed prior to adm nistration. The
t herapeutics of the invention can be fornul ated as
neutral or salt forns. 10 Pharmaceutically acceptable
salts include those forned with free carboxyl groups
such as those derived from hydrochloric, phosphoric,
acetic, oxalic, tartaric acids, etc., those forned
wth free am ne groups such as those derived from
i sopropyl am ne, triethylamne, 2-ethylam no ethanol,
hi stidine, procaine, etc., and those derived from
sodi um potassium anmmonium calcium and ferric
hydr oxi des, etc.. 15 The anount of the therapeutic of
the invention which will be effective in the treatnent
of a
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particul ar disorder or condition will depend on the
nature of the disorder or condition, and can be
waledoensioned by standard clinical techniques. |PCT/EP2006/062984
addition, in vitro assays may optionally be enpl oyed
to help identify optimal dos¥ge ranges. The precise
dose to be 20 enployed in the fornmulation will also
depend on the route of administration, and the
g iy guresi sease or dlsorder and shoul d be
deC|ded accordlng to the judgnent of the practitioner
and each patient's circunstances. However, suitable
dosage ranges for__intravenous adnini stration are

Figygpdi o) | Stragiwies obbingbradligandsy Thersouwsee and synthetip paytiesnf the

per kl|ﬁ?ﬁﬁ@hﬂgﬂ%mﬂﬁﬂgﬂExmﬁyhnab|e dosage ranges for
i ntranasa dmnistration are generally 25 about 0.01

Figh@4:kg bokinobedddifantia (Bisilotgmatshnidsevight . Ef f ecti ve
doses may be extrapol ated from dose-response curves
Figdéb:i ved Kinobeadligant 2qPorvalanohB) nodel test systens.
In general, suppositories nmay contain active
Fig. hgr edi eKinobead ligand 3n(GZCH000] 2% (7o(4-Atisomyethydiphhbylamino)- 3-

"har ed et s REEpREEDSTBRMLIPRUC Rt S SRR 0
Figl 8§ be uﬁﬁl@bééﬂ Gl @z@oo@oéd@ﬂf J?f YnlifiorRéth{N® phenylamine)-5-

I nvention, e. encapsul ation i n'liposones;
n1croparﬂWEPéWﬂnHﬁ@‘hyﬂﬂ%€@6§@P@@ use of recombi nant
cell s capabl e of expressing the therapeutic, use of
receptor-nedi ated endocytosis (e.g., Wi and Wi, 1987,

.J. Biol._ Chem. 262: 44 construction of a
F‘ﬁ“ﬁ%?bpeu§‘g€§lﬂ]ﬁ?8?‘@fsése§ Xamgg‘g%?art of a retroviral or

ot her vector, etc. Methods of introduction 35 include

but are not Iinited to intradermal, intramuscul ar,
i ntraper |ntravenous bcut JAISTOITES
i nt ranas y’ls &b“éd% WS a Compagion Ofﬁ%ﬂ? é’g %’és UsgJanohrads (eft

may be adindle) as:d@pawbmﬂmmm@ﬁﬁatmmzmmmmosme
-25 by apy; b%ag%smsezﬁgmr&%te rInft&r K%@EZH géenhéﬁmi) Tlof 626

by bol us 1 njettion tion epit

or nucocmosm%wgrem'iqmﬁg@ qféhﬁe areo4) lﬂnasé%tlaﬁheand
i nt est i NEhmiksiREApitARiof (IP) expéttnéR Y 16181 é‘fd503fiir§1%ﬁfs Qfbre identified,

together w th ot her biologically active,

adm ni st FAp] Bsecaisre Igses Rivates eftiied st Bt exprgiresri,

It may b&odmson kibhses)ave listed adthe @vedte grba e cesultishavs that with

COMPOSI LN teaddMerli RUGY e itk e ERALAE (BB WONS)

system by "any sur't e route, 1 ncluding

i nt r avencemparedito the anti-phesphpyvesinei anpibody legads (12 kinases).

intraventricular injection my be facilitated by an

intraventricul ar catheter, for exanple, attached to a
anglgégf vol é G oPRinBPead TIRNR 57 8%8& Voh’ie syﬁlfé‘kt)i%‘}&%é’ofthe ligands

n1n|str ion can also b8 enpfoye y ‘use of
an |nhakmnbmﬂﬂnéhmEkmnmeSaﬁdnd@rnulatlon with an
aerosol i zi ng agent.

Fig. 3a: Structure of kinobead ligand 5 (indol ligand 91)

Fig. 3b: Structure kinobead ligand 6 (quinazoline ligand 32)
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10 In a specific enbodinent, it may be desirable to
adm ni ster the pharnmaceutical conpositions of the
WO pwens40ec | ocally to the area in need of treaP@ERP2006/062984
This may be achieved by, for exanple, and not by way
of limtation, local infusio¥during surgery, topica
application, e.g., in conjunction with a wound
dressing after surgerY by injection, 15 by neans of a
Figc3¢:het er Stripspunekinobeast ganéﬂmmmfﬁqﬁ&aurospdweheans of an
i npl ant, said inplant being of a porous, non-porous,
or gelatinous naterial, including menbranes, such as
Figur@ast i Qumﬂamq)@&emwfﬁﬁﬂ_ $ile (PAFYNe enbodi nent,
adm ni stration can be by direct injection at the site
(or fornmer site) of a malignant tunor or neoplastic or
pre-neoplastic tissue. 20 In another enbodi nent, the
Thé figuireBRONS th 198dle banpeition ﬁflﬂdeétrtoiflgggﬁd %isev 111 4hd detection of
arti one anger ence
prolt 8 57l blot BRAPHTE g PG EXbePimenf DB rmeg gs deseribed

in Etuenpld B evithpharkat célh fysai’e isaopleDremaismgdddnLafipetsin. Input lysate

(lm?gl%ej?é%eﬁ%%@' aﬂger 9S8 %? fro%llqgﬁobea&é 6%116,? I}gg’;) mfé%epﬁgted ona

SDémﬂJyamlgmxds igal, yrapsferred fpea membrane andsmba@ %thtantlbmes
therapeutic can be delivered via a controlled rel ease

Figs ¢4t Ehe Westephklogwasprokad first afltémﬁnﬁhsydyp@rq%eé&ge@afr@%mbeta

Sed’dﬂ ,deﬁefléﬁ)ﬁhtlbbﬁﬁz lableRR@ vidkh peroxitfee. wdBk a5aicfor Elt@niluminescent

det és g? aéilmg con%ag:@bl%hwaﬁmﬂbe g/?ﬂlﬁgdlr gg% %Sk %;éj%%6L 50 ug

of ]mkﬂﬂusateetane h6.0i v BisVIplp laneer RO piv tRas VHI; daneeh Ol6g 180 BisVIII;

1an€§f“"6* %? M%QWIIA&BE g%‘bb@g@ gfsggfsi%ﬁﬁg{: @9@%4‘;@59111; lane 7:

0.5 BMS (soh@nteontiohk r ol | ed Drug Bi oavail ability, Drug
Product Design and Perfornance, Snolen and Bal |

FigedB; Congentsgtiondapendsink comprgition 5 Giske3 btibinding de kinpbepsis by Bis
VII'I/ETPHeCUISK3be$&bandB%‘ﬁ thdekeADblot SHOMH in F3sRd 2 A-Réde tified and

plofi e, fig conesgaen égﬁlsg‘gﬁﬁv%ﬁad&%hyns%wftgsgl y 9%

Neur osur g. 71:858 35 863). In yet another enbodi nent,
a controlled rel ease systemcan be placed in proximty

ure SI he he tﬁﬁ?\}é gtelnaafﬁl%E%PHOtﬁﬁe for H}a?se%r al n, t hus

equirin PrYEtt em c dose WO

Th%%%ﬁftsl%‘*ﬂéﬁ}é%ﬁ%ﬁ?ip% 55 kS B g

fous kinases. Relativolntensity ( ) values are plotted against compound concentration

(Bis VIII). The RIS0 value represents the compound concentration at which the relative
intensity of the MS signal for a given kinase is 50% compared to the DMSO control.

Fig. 5A: Curve for Glycogen Synthase Kinase 3 alpha (GSKa; RI5S0 =72.7 nM)
Fig. 5A: Curve for Glycogen Synthase Kinase 3 beta (GSKb; RIS0 =95 nM)
Fig. 5C: Curve for protein kinase C alpha (PKCa; RI50 =12.2 nM)

Fig. 5D: Curve for protein kinase C beta (PKCb; RI50 =21.5 nM)
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115-138). O her controlled rel ease systens are
di scussed in the review by Langer (1990, Science
wQ@4®rA5036 1533). 5 In a preferred enbodi nent, PEEEP2006/062984
met hod further conprises the step of nodul ating the
binding affrmity of the conpoifhd to the enzynme. This
can be acconplished by nethods known to the person
skilled in the art, e. g. by a chem cal nodification
Exaiplear i ous residues of the conpound and subsequent
anal ysis of the binding affinity of the conpound to
the enzyne. 10 The invention further relates to the
use of at |east one broad spectrum enzyne |igand
i mobi lized on a solid support for the
characterizatjon of at | east one enzynme or of an
3 SWth respect to this use of
the invention, all enbodinments as described above for
t he nmet hods of the invention also apply. 15 The

i nvent her illustr f ol . awi ng..
This HRLE Dirtales T aereppitin o6 Miohgids' Wi of diffimtigands. These
kmbbealdg wieranfiater nspdfio exathple 2camdeexafpler3ot ecti on conf erred

by the clains of the present application. WO

2006/ 134056 PCT/EP2006/062984 -27- Short description
Brogd speirym ganteringHigande were evieleatly immobilized estaessqlid support through
codaueaanﬁl&a gel B§ing Qitale ADfctionat %?6dp§ (@%utaﬁﬁn@fortéaeooxﬂ or groups).

ands are described in
CO]P@P W&ga@aﬁ :ma contay; %.Sm@i? %ﬂh@ﬁﬂk ar@um Wfrry mwf&ed jiy order to
intdédonebaatt 4 iggaupd The( Ricessatya (lhvémﬁal iﬁleﬂmﬁé;are Fl}(nmilﬂeiﬁcthe )medlcmal
073 7- (4- Am nonet hyl - phenyl am no) -
cheghi ¥R firh aﬁ‘f&?f@@ol@usgfﬁéﬁw b ety 10

1, 6] napht hyridin-2-one)) Fig. Id: Kinobead Ii gand 4

é%ﬁ&ﬁ%ﬁ%‘r}ﬂm&% %311§?.§a§10”9t hyl phenyl am ne)-5- 10

uoro pyr phenyl - am ne) Fi gur

sifefinaring i faembropd spedticinp ligands (Kinghgad | {gaﬁ@ éﬁeves Bjgure 1) were
covaRiipg dospRdab Heady np b&ﬂaf&i’é\@é‘acﬁéﬂsnﬁ Hésoab&PBSloW &/id thed 2he four

typgmfbef} %g’%(}fl{%fgggy gse afJor thmillrugp puﬁﬁo&nte%ér%ggntgm th

Ex

Kinobead ligand 1: Bisindolylmaleimide VIII-Acetate (Chemical Formula: C4H2:N4O .
CH;COOH; MW 398.5; CAS number 138516-31-1; Alexis Biochemicals, AXXORA
Deutschland GmbH, Griinberg; Cat- ALX-270-056).

Kinobead ligand 2: Purvalanol B (Chemical composition: Cy)H2sCINgO3; MW 441.92;
CAS number 212844-54-7; Tocris Biochemicals Cat- 1581, BIOTREND Chemikalien
GmbH Kéln, Germany).

Kinobead ligand 3: CZC00007324; (7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-
phenyl)-1-methyl-1H-[1,6]naphthyridin-2-one).

Synthesis of kinobead ligand 1: 7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-
phenyl)-1-methyl-1H-[1,6]naphthyridin-2-one
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anti body beads (right circle). In the Kinobeads

experinment a total of 626 proteins were identified,
we@boobhe®es are 100 ki nases. In the i mmunopr eci pPCHEPIING/062984

(1 P) experinment a total of 503 proteins were

identified, 12 of these wer¥ ki nases. Kinases

identified with both experinents 20 (common ki nases)

are listed in the overlap area. The result shows that
Thenifirst sevénestkpsob thwdsynthesiniofi CAE00 7 avekd perfamedensedescribed in

Kt SfR & al( H@98 KjRARE 81 MARMRA CREmspy41€3276-3292. The remaining

ant i - phosphdot yrosi ne anti body beads (12 ki nases).
stemﬁgp@egongd(q;&egqr@ ®elowy- nobeads 1igands 5, 6 and 7.
The sythetic routes of the ligands 25 are descri bed

s 5B Ryt kB T R85

dlpyrimidisdidodd ganevaé ( quiyntesizéde | ifpand 32)chl@@-2A@ethylsulfanyl-5-

P200Q6 084 . - '

oy iR i G oMb pecle 15" AR K] 595, 41
2WudM% tative protein affinity profile (PAP). 5 The

figure shows in |lysate conpetition with test conpound

Bis VIIl apd detection of r ot wi th
Step i ysi si4 ﬁ%@% IeherRrPheR i i ﬁyfj?i-fsgo d&gﬁvﬁ@ aégnap'ilthyrldln-
7 ytiisifie] teddyl} icarbamadidié tedt-vatyhesdatr kat cel | | ysate

sanpl es containing 10 ng of protein. Input |ysate

(lane L; 50 g protein) and SDS-el uates from ki nobeads
6- (2 Bdh'ehloﬂpplhenﬂ) 2vm¢tba®el|dﬁmyl-8dncthylaSH-mbﬁidqz{dde]cpygihﬁxﬁhdeone

8 g0 S50 Bt ISR LA YTE Ml i
and hgated tanl405€i ii%é9 inse c Tl crdaireaptiomapixpae gvas dissolved in
dlcﬁﬁﬁﬁﬂaﬁaﬂé St Wadtea RmﬂﬂQNbH(i‘ﬂ 5)| abel ek wghmcnsy@mmd with

re used for ch det ect i,on.
anhy s EBASITD | Sl GBS ﬂ%oﬁ@HcWFWdan T orydpyproduct was
recmtalllbiedy’roni_me:t}iyl ablate itgaffodd {H3k@l6-Dichdre-phe@yie 1-nethyl-2-oxo-

R T B AT b, b i e 1 o

yelBWBSﬂhdl (0. Q3ége2ﬁ’/6) 0. BUEMR BPMSO-ds) 3 HhiS G, 1HE D8% 6, IDHBSU 76 (d,
IR0 n t

2H{; 97058’?11 2}12 47”4?%& 1}5 %@%gﬁﬁgﬁﬁ 'Hgbgggg&,b'mpﬁ (s, 3H);

14Q’I($=I9H)TIE§B@KB%?%AEJB|TE§ 68miR-he West ern bl ot shovvn in

Figure 2 A were quantified and plotted agai nst the
Ste ccwcent r,? t(Jl %mmometlh§’rl-1\)/}|1e:|n|ylazrindn(ii e)%-%f 6-d 1c%10r¥-si)?1enyl) 1-methyl-1H-
[1,6]naphthyridin-2-one

{4-[3-(2,6-Dichloro-phenyl)-1-methyl-2-ox0-1,2-dihydro-[ 1,6]naphthyridin-7-ylamino]

benzyl}-carbamic acid tert-butyl ester (0.026g, 0.05mmol) was dissolved in methanol
(3ml) and hydrochloric acid (4N in dioxane, 1.2ml) was added. The reaction was stirred at
room temperature for 1.5 hours when HPLC showed no remaining starting material. The
solvent was removed in vacuo. The residue was dissolved in water and the solution
basified with sodium carbonate (sat., aq.). The resulting precipitate was collected and
dried to afford 7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-1H-
[1,6]naphthyridin-2-one (0.021g -100%) as a yellow solid. "H NMR (DMSO-ds) & 10.20
(brd, 1H); 8.83 (d, 1H); 7.90 (d, 1H); 7.76 (d, 1H); 7.72 (d, 1H); 7.60 (dd, 2H); 7.47 (ddd,
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20 Figure 5: Quantitative protein affinity profile for

ki nases The results of the quantitative affinity
w@embilb@sexperi ment of exanple 8 are di spl ayedPdDEP2006/062984

four kinases. Relative Intensity (RI) values are

pl otted agai nst conpound contlentration (Bis VIII).

The R150 val ue represents the conpound concentration

at which the relative intensity of the MS signal for
1HY §B39ed, Kithash24 {d50W)c ddpakdd2ty 8166 GMVSBDcodiGMB: mghod A,

RT—thmﬁﬁ Maryegf or d ycogen Synt hase Kinase 3 al pha
I£150 =72.7 nM Fig. 5A: Curve for d ycogen

Synt hase Ki nase 3 beta (GSKb; R150 =95 nM Fig. 5C
Kikdbewa n‘gahdﬂr TZAT000B800AS 8- (P-ahipbmethy e ﬂ-fﬂuar imidin-

g o B S S TR S s o

CZEX60@19¢8. Exanpl e 1: Preparation of kinobeads 5 This
exanple ill ustrat es the preparation of kinobeads with

4 different These ki nobeads were | ater used
Synthesix aﬁﬂlﬁwﬂa 4\9er()4 angnopetd phoepiaming)cxfuord-pyrimidin-4-

yDlphdapdsmier € covalently i mobilized on a solid support
through 10 coval ent |inkage using suitable functional

groups (e.g. am no or carboxyl or groups). Conpounds
Stéphiat do IzgltDithﬁraJSElﬂLa)rS-LﬂiyhﬁﬁdhﬁefunCti onal group wer e

d h
Péphbus Syetlodie Bm) SesiaBieP 'S bt A0 28 RarhED fgpiowed by
phashkorus pentadhlarades( 28g, L’ﬁn?ﬁmthbl),sﬁlc atmﬁrdowaa)hmteﬂfand stirred at 110°C
fors,’ae hgtg\% 480 1R ﬁéf\%(r o 'cé%l ﬁgvgs:l Bf}f:%hf)ﬁla | &Ybl'ﬂgrlaé) Was slowly
d

bro speC| Icity I gands
hydrplisedlein 1) baghof icg 6 t‘émm(yur% élmb Hmgens mixture was extracted

w1tﬁ%ﬁﬂte@hérqg% l(ﬁﬁ1§ AhedRsdid RGershRde WorBthell MyBsHeB Svith saturated

(%\,Hp ‘t&gm‘%g o I(?rﬂlg ri%ﬁo mﬁ%@%‘g nqu&gﬁ gf:h orldet Pl%mq %wd with
anhyidgous dad gy bﬂﬁh@utﬁﬁ@n&lthén Atatdit Thé chleantords remoned By evaporation
o fepve A VEEORR Bl iSRS SSURHE o sl gorpound
(1.23ebH95%). UReeampaBad wasused2w 0h@s Girthekanalpeisdn fhegemtisten.
Purval anol B (Chemi cal conposition: C20H25CIN603; MW
Ste§421:' 92; (2-Chloro-5-fluoro-pyrimidin-4-yl)-phenylamine
To a solution of 2, 4-Dichloro-5-fluoro-pyrimidine (0.550g, 3.30mmol) in
dimethylformamide (13ml) was added aniline (0.301ml, 3.30mmol) and N-
ethyldiisopropylamine (0.602ml, 3.63mmol) and the mixture stirred at room temperature
for 18 hours. The mixture was quenched with ethyl acetate (20ml) and washed with
saturated ammonium chloride (20ml) and the organic layer removed. The aqueous layer
was washed with ethyl acetate (20ml) and the combined organic layers washed with water
(20ml), saturated sodium chloride (10ml) and dried with anhydrous magnesium sulfate.
The solvent was removed by evaporation and the resulting solid subjected to column
chromatography (silica, ethyl acetate (0 to 20%)/ petrol ether) to afford the title compound
(0.532g — 72%). LCMS: method A, RT=4.67min, [MH '=224].

Step 3: [4-(5-Fluoro-4-phenylamino-pyrimidin-2-ylamino)-benzyl]-carbamicacid
tert-butyl ester
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25 CAS nunber 212844-54-7; Tocris Biochem cals Cat-

1581, BI OTREND Chem kalien GrbH Kol n, Gernany).
waemweha@ss | | gand 3: CZC00007324; PCT/EP2006/062984

(7-(4- Ami nonet hyl - phenyl am no) - 3- (2, 6-di chl or o-

phenyl)-1-methyl -1 H [ 1, 6]3apht hyridin-2-one). 30

Synt hesi s of kinobead |igand 1:

7- (4- Am nonet hyl - phenyl am no) - 3- (2, 6-di chl or o-
(2-Ehlony5)fluprorpytimidin-tyl}-phaiylamipeit H9.08dg.n- @.3%mmolD and  4[N-Boc
amaBRRhAIAAR e Mé%: %@@M&)’Z%ﬁe mlx%g tazgl Ehekr A%ﬁrr&edé? Rvas added and

steps ‘of the's esi s wer e perforned

the flasy pdaced ppg qihbathagd éM‘o Ofi?:ORmnét The mlxti}%‘a’as 9eRlpchghe residue
dissflvdée e Cinaialof Qbi@mosérhmhﬁe/MaﬁﬁﬁoB 255925 T agd rieadddn lup gon a Flash

t f
oSG GigR AB P e R SABL AFTERy 20 32 RO jn Paplether o
givg rtheddr[sﬁ“e(Beordi)@mdl amacbreﬂiow sohéd (08S1 sy BEVSTHE NVIR 400 MHz, CDCl-
d@%ﬁ%#? {I@r q“%’ddsﬂhgaﬁﬁé @ 2}%3'2’7‘@ MR fi*/‘bb%{% 3H); 6.81 (s,
1H),g(gé6 (2 1H); ggms,glggp . lﬂo(dthHQ, £36 (s, 9H). LM meteg B, RT=9.20

mn{{M}&:@i@ﬁ Di chl or o- phenyl ) - 1- net hyl - 2- oxo- 1, 2- di hydro
-['1, 6] napht hyri din- 7 ylam no] benzyl}-carbamc acid

tert butyl ester 6-(2,
¢p-49 chl of2o@heamitomeZhyiphéaiasink)-SMioro-PByrimidiy 4 -yl)-phenyl-amine

8%@“ R RS B Dy RS i AT Barbamicacid
tertaputyl ester é@l.()é_@ 01134gwhaljim methamd {6mt) HGl HI0B dlo)xaneD(Zml) and the
reagﬂl P;vglggﬁenfeﬁg%tz r&ﬁ'%cttefngﬁ}egﬁé(tfdf]el ﬁ@ﬁbdf §1Y1§19 bvgsl_hremoved by
eV?@P@élﬁPcWIa‘@y Eymleas @ddediang the pHanfﬁbwqmtsowgmsqed ¢ 8 by addition
of Mlﬁrﬁtbﬁ‘carﬁddafee The requttifopre E:‘;%t@tv% filld?6d ahd'dBed@ i@ BB the title

cotp (1956 Sk SN 5L BysPog) 820 8, PS4 e, 2

7.5%,(@d,c2Hy 0L 35 (t,1218); R0 () 2H) 71107,y 1 Kyyi389] (s, 2H). LCMS: method B,

b a acid tert-butyl ester as a 20 yell ow
RTS g%é%‘l“{’bﬁg%ﬁ 5’1@5 1H NVR (DVBO-d6) 6 10.18 (s, 1H):

8.83 (s, 1H); 776(d 2H); 7.58 (d, 2H); 7.46 (dd,
AH]'IléQlcthYl %v?eré Qértrl’e?:'olﬁ} un}_ger%ﬁeﬂ Qtrngnh?aﬁreA'N%@R &gectr’)a"{)vereebb@aﬁned ona

é;sip§4007 I@M&Wﬁ& FRERGI OWheh R aftelienf - H00(ysing a zorbax SBC-18,
4. 6ﬁm§$t1<5bhﬁ[ Sﬁfébﬁﬁﬁﬂ )Coluriﬁ?lﬂhwl wids Hnl/#¥n and solvents used were water and

aceLomtn]le ?(5) T‘t/ i

210nm. Methods are described below.

Rh an 1nJect10n volume of 10ul. Wavelengths were 254 and

Table 1: Analytical methods

Method | Easy Access ChemStation Flow Solvent Run
Method Name Method Name Rate Time

A Analytical positive ANL POS7.M Iml/min | 0-2.5min 7 min
Tmn

5-95% MeCN

2.5-6min




{4-[3-(2, 6-Di chl oro-phenyl ) - 1- net hyl - 2- oxo- 1, 2- di hydro
-[ 1, 6] napht hyridin-7-ylam no] benzyl}-carbamc acid

wWo e0bAbwsey | ester (0.026g, 0.05mmmol) was di SSOPEEEP1006/062984

nmet hanol (3ml) and hydrochloric acid (4N in di oxane,
1.2ml) was added. The reacti3r was stirred at 30 room
tenperature for 1.5 hours when HPLC showed no

Nt Ay 1 A1 The anl vyaont

ot vt \ o roanrawind
|cuu|u|nu oLulLluu ptet+ai— e SoOr—~VveRtT—was—FTenbvet

in vacuo. The residug was dissolved in waf &% MgCNhe
solufion basified WMth sodi um carfbonate [sat., ag.).
The ftesulting precipitate was col llected apd dried to

al T Ulr'd
B 7. (41 Avplybisglmiegitivp he npiNgh. ROS.BL (2 Isnl@niah| @rldmiheny| )
1-mefllpd -1 H [ 1, 6] napht hyri di n-2-¢one (0. 021% -100@\I a
a yellow solid. 1H NVMR (DVMBO d6) B 10.20 pEY6inMe
H; 883 (d, I H; 7{90 (d, I H; |7.76 (d} | H); 7.72
(d, H; 7.60 (dd, RH); 7.47 (ddd, WO 20p6/ 134056
PCT/ EP2006/ 062984 -81 1H); 7.33 (d, 1H); i ié‘ﬂsd
1H): |4.07 (d, 2H): 3|66 (s. 3H). lovs: met hbd>min
RT=4{44m n, [ MH=426]. Ki nobead |ijgand 4: 04
2-(4'1-am nonet hyl phenyl ami ne) - 5- f|l uor o- py%%)&%ﬁ?\]%
4-yl ) -phenyl -am ne. Chem cal formyla CL7HL6NSF. MN
309.84. This is an apal og of CZO)0004919| Synthesi s

[92)

| 15 min

of CzZC00008004 - (2-(4'-am nonet hyl
phenyl am ne) - 5-fl uoro-pyri m di n-4- yl)-phenyl -am ne 10

Talle R b Eyaph AN R IR chela Rl O 08, 0 (g

7. 688nnn1) foll owed by phosphorus pentachl oride
(3.289g, 15.76mol), the mixture was heated and stirred

agat 110C for 5 mg Suahd then allowed to cool. The
excess phosphor dis "oxvchl oride was slowy 15 hydrolised

d in abath of iceghumeter mxture (10m ). The aqueous
mxture was extfacted with diethyl ether (3 x 10m).

DM organi c | ayeuinMRyIquieRiabned, washed with
saturated sodiym bicarbonate (10ml) foll owed by

saturated sodi um, ori de (10rr1) dried with
anhydrous magnesium sulfate and then filtered. The

Hcgol vent was remyRdrdhicRiaR@ ation at 350mrHg to

| eave a viscous|oil which slowy crystallised to

HPatf ord the titl ¢nheshyRedsnr ligtdd éliko@ﬁﬂ)gfapﬁ?% The

r'nnpmmd was uséd without further anal ysSis an t he next

LCMSp. Step 2: liquid chromatography — mass spectrometry

(?- Chloro-5-fl ugro- pyrim din-4- \/I \- nhpn\/l am ne

m multlplet

mins minute

mmol millimole

N Normal

NMR nuclear magnetic resonance
q quartet

RT retention time

s singlet
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To a solution of 2, 4-Dichloro-5-fluoro-pyrimdine
(0.550g, 3.30mmol) in dinethylformamde (13nml) was
w@odweds®amnd | i ne (0.301nl, 3.30nmol) and N- 25 PCT/EP2006/062984
et hyl di i sopropyl am ne (0.602m, 3.63mmol) and the
m xture stirred at roomtenpErature for 18 hours. The
m xture was quenched with ethyl acetate (20ml) and
_V\ﬂ'S'h'e‘d_V\ﬂ. t h Sat tH at ed e HRtum \,hl Of | dc \ZOP{{IL) and
satt he organic | y=|satr1ramﬂ/ed The aqueous | ayer was
—washet—wth—ethy—acetate
er

/s YaY="1AY el hao andas ol
I} I aLttt Al © \LUIII.L) allu LIIC L;UIIUI IICU
t or ganl c Ia

Lm o-'l-m

vatspietd W|th wat er (20mL), saturat ed
DUUI UIII bIII UI i ucT \J.UIII ) O.IIU UI | CU V

magnesi um sul fate. 30 The sol vent was renoved by
evaporation and the resulting solid subjected to
columm chromat ography (silica, ethyl acetate (0 to
20% / _petrol ether) to_ afford the title conpound

2. Iemnebli'gamgﬁ}}ga@ewt%v&amw gYOPPS. 67ni n, [ MH+=224] .
Step 3
[4-(5- FI uor o- 4- phenyl am no- pyri m di n-2-yl am no) - benzyl

NT%échta'r bagloga Y er t l}fUt y(Ar(relgltsﬁamv\giozsg?egéels?49?—8906-01) was
equilibraled ovidr En}fyklmms (DMSOI (DiohethytbuifbyidpRlaky, A6H8.H20 <= 0.005%). 1

ml 2)8 s%g%(g beagisggaé: Hed%q f’S[JJI\lll Egl%?n %iﬂe”%iﬁ;@‘@ﬁd] s"fl&'kl ﬂﬁiggl (usually

C were m xe oget her stirrer
100veM dn DAMF anBM S ewhs a@cdp(ﬁadwnwntratlom 0.262 umodml beads) as well

as flS’ ;131?‘9 tﬁbfﬁ?lam-m@ (@GN’IPU Q‘ YK, @gﬁl Eﬁek@ﬁ‘&dﬁ Qdré lfﬁ‘cubat)ed at room

olved In 3nl Di ¢chl or onet t hang]
tenmq&twrSaa?edia{}@e% oa 1 £34-0yerRRG rikekRgr BT §léﬁlier (gyie, Scientific

Indaidied Mid.f f@d161Si It pi)s) h@ﬁﬂ@y bogplaigaéﬂic(e%@y ti® d@&?ﬁnln!ea uyelﬂrP@Jc Non-
lve ir.e as el 1l OwW SO
reagigd BU1 Erouls ifre HBoiRY (RS RE W bisinnctiabf g HomGmpfrature on

the1Efd-oversnd( stehke? Hver 7111@9 (Washz&l) beads 2weret sto%d) in isopropanol or

1H); 6.66 (s, 1H); 4.67

m%e&lgtf%‘%gi@?‘%ﬂg 5"1%?§ 136 (s, 9H). LOMS: method B,

RT=9.20 mn, [ MM410]. 10 Step 4. (2-(4'-am nonet hyl

phenyl am ne) - 5-fl uoro-pyrimdin-4-yl)-phenyl-anmine To

a sol ution of

[ 4- (5- Fl uor o- 4- phenyl am no- pyri m di n- 2-yl am no) - benzyl
3. Im@8bikaHiéR6f Kgands %nﬁ'i&hii cBoryl §fdupsog, 0. 134mmmol )

i n nmet hanol (5ml) (4N"i n di oxane) (2nl) and the

reacti on was stlrred at roomtenperature for 1 hour.

The sol vent was renoved by 15 evaporation. Water (5ml)
Thav@smpoaald werd ddilpleﬁHnﬁIEr bhgic 2ohditib® o wexserdedi NHS-Sephfrose beads

ddi t. of ..s bi car bonate. The resulting
(Pyg’y‘@gf%f‘?ls%@ %R/é%‘ﬂ%“.eﬁ &1°8d and dried to afford the title

Washing of beads

Step 1: Use 1 ml (settled volume) NHS-sepharose/beads for a standard coupling reaction
(NHS-activated Sepharose 4 Fast Flow provided in isopropanol, Amersham Biosciences,
17-0906-01).

Step 2: Wash the beads 3 times with 10 ml DMSO and once with 10 ml anhydrous DMSO
(Dimethylsulfoxid, Fluka, 41648, H,0 <= 0.005%); centrifugation steps: 1 min, 1.200 rpm,
room temperature; discard supernatant into non-halogenous solvent waste.

Step 3: After last washing step resuspend beads in one volume of anhydrous DMSO.
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compound (0.035g - 84% . 1H NWMR (400 MHz, DMBO- d6) 6

7.90 (d, 1H); 7.70 (dd, 2H); 7.55 (dd, 2H); 7.35 (t,
WQ@bop/134020 (d, 2H); 7.10 (t, 1H); 3.80 (s, 2H)PCL/ERSBN6/062984

method B, RT=5.022m n, [MAE310]. 20 Al reactions

were carried out under inert3%tnosphere. NVR spectra

were obtained on a Bruker dpx400. LCMS was carried

out on an Agilent 1100 using a zorbax SBC- 18,
Reversingithe YHS beadscol uim. Colum flow was | ml/min and

sol vents used were water and acetonitrile (0.1%FA)
Thigisten indesigtied dot bmbhsladsmadiyst accpndinglfos jaay gthes beas v lumes. NHS

beaS Have’PcabhciNET 20MBHOPHE . Rh&ef8S Q0vPRJeB8] Bds JiffilEhale a
ca An%%ﬂcal t hods Met hod Easy Access Chenftation Fl ow

LK thod Name Method Nanme Rate Tine A
Anal ytical positive ANL POS7. MIm/mn 0-2.5mn 7 mn
7m 5-95% MeCN 2. 5-6m n WD 2006/ 134056

PCT{ EP2006/ 062984, - 33, 95% B lytical. positi
ANAVERER ] T A, S A minelann) gpd BHER EuinR ARkt adkf
11- T8ethtylaroimetdthEehixtal e 2: Abbrevi ati ons used in
chem stry protocols aq aqueous d doublet DMSO

di n200malietab X1 e cepagityof 1 Hdl NHdbead$)l ori ¢ aci d
1: 9.66 UL 16.56 M Aminoethanol (2-Aminoethanol, Aldrich, 11.016-7)
(total 160 umol)
2: 2.68 UL 14.92M Ethylenediamine (Fluka, 03350)
(total 40 umol).
3: 15 uL 7.2 M Triethylamine (TEA) (SIGMA, T-0886, 99% pure)

Mixture will be split in two phases, but that is OK.

Add mixture to washed/resuspended NHS beads and incubate 16 hours (over night) at
room temperature on the end-over-end shaker.

PyProB coupling. This procedure does not require a preactivation step, activation and
coupling occurs in-situ.

1. Dissolve PyBroP (Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate;
supplier: NOVABIOCHEM) in waterfree Dimethylformamide (DMF) to a final
concentration of 100 mM (46.62 mg/mL) , the solution can be used for up to one
day.

2. Dissolve 35 uL of Diisopropylethylamine (DIEA) in 1 mL waterfree DMF, final
concentration 200 mM.

3. Wash 1 mL of reversed beads 3 times with 15 mL. DMSQO. Centrifugation step: 1
minute at 1,200 rpm room temperature. Discard supernatant.

4. Wash reversed beads 3 times with 15mL water-free DMF. Centrifugation step 1
minute, 1,200 rpm room temperature. Discard supernatant.
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HPLC hi gh pressure Iiquid chromatography LCMS |Iiquid
chromat ography - mass spectronetry mnultiplet mns
woreovatiaoséemol mllinmle N Normal  NVR nucl ear POEBPBD6/062984
resonance (q quartet RT retention tine s singlet WO
2006/ 134056 PCT/ EP2006/ 062983 - - 34- sat saturated t
triplet 2. Imobilization of |igands containing am ne

groups 5 NHS-activated Sepharose 4 Fast Fl ow (Anersham
Bi. o8eipend mayersed sapdads© byadgdrs 1| ndeof waterfeseddMEi t h

@h)&qHQUé f@%liS%f@%ﬁﬂigﬁfbﬁl@{DﬁﬂAﬁom‘%ﬂ 41648, H20 <=

beads was placed in a
ﬁa| ééﬂ compeunce(d ipelaL sevsesed Sspharpssrbepds GQIFFS;POHQSOTG IIQML 100
i N BINFcom &hﬁ@mlﬁ@@ve@d&d%@l{aﬁds@ dbadsP REATIDMVEL§diidh 18 tHe required

gmol /m svveII as 15 gl of triethylamne
(S| B t%%’@% 9% pure). Beads were incubated at

r8o oMit Onttilenipemedenows suspabatohniesbtamad.an end- over - end
. I
or Crar B pBRE 1200 o ?’f’do Pl chiekfauye 4G 26 R ferbatan

by #Rl@luteni0 wle arethago tqyéha/\mréma valur der BRLC analysis.

'IWCAGétIOO 'ilLVBftP@rB%P S0EEA0The s”ﬁs éxﬁﬁiﬂﬁﬂﬁﬁi&@a Hin€ Oon
t he. end- over -e r}B shaker_ over ht. Washed beads were

st ofneybate oyergpsd 9a.ibg engrover ﬁﬁ%&i“é?félt JOqR BENREEHUIS; ndli ng

rleag:bmtﬁﬁsge 11indite aitmzob irpth aatdoﬁnteﬁfpefaluga,lnémoee PO ALBup@natant
(0] (0] e COo e asli .

C o sty Bt RAMAR o Mot e R B3 s

chem stry) as outlined bel ow. Washing of beads

Blocking of the beads

1. Block the beads by adding 100 uL. 100 mM NHS-Acetate (see below how to make
blocking reagent).

2. Incubate over-night at room temperature on the end-over-end shaker.

Blocking reagent (NHS activated acetic acid):
1. Prepare 200 mM solutions of DCCD and NHS in acetonitrile (~ 5 mL of each).
2. Mix equal volumes of the 200 mM NHS and DCCD in a 20 mL clear glass vial.

3. Per 1 mL total volume NHS/DCCD mix, add 11.4 pL 17.49 M acetic acid (2x molar
excess) (Merck, 1.00063.1000).

4. Mix thoroughly. A precipitate will form after about 2 minutes (crystals of the urea

derivative).

5. Allow the reaction to sit at room temperature at least overnight before further use.



Step 1. Use 1 ml (settled volune) NHS-sepharose/beads

for a standard coupling reaction (NHS-activated
weephasose 4 Fast Fl ow provided in isopropanol PCT/EP2006/062984

Anmer sham Bi osci ences, 25 17-0906-01). Step 2: Wash

the beads 3 tinmes with 10 M3™VSO and once with 10 m

anhydrous DVMSO (D nethyl sul foxid, Fluka, 41648, H20

<= 0.005%; centrifugation steps: 1 mn, 1.200 rpm
Wasbhing ofdhrepds at ure; di scard supernatant into

non- hal ogenous sol vent waste. St eg 3: After |ast

1. Waghtha eadsptimesswish dthanlIMEO (erg. BhEK/bI3d4/e9 o equivalent), then
witBRhy O At SiséiYBanol @@eﬁé@ OGS L0060 %@&ﬁ&%ﬁﬁ@@&%{ps: 1

mingieg OYgem %?ﬂ%@%&%ﬁ%}p& Sueitjens brdyoen Suges.
[ 1m.
2. BT s Deagn it P pPEata Ak N duly Tiorees g -20°C

or wse ithngpdiadely forbindifige reactdonk with ¢edl lysatésur e of
Am noet hanol and Et hyl enedi am ne, then add
Triethtylamne to the m xture. (200 gnol total) (10 x
capacity of 1 nL NHS beads) 1: 9.66 gL 16.56 M

Tablei 3 ddihiraviatiofQusediin geuplingprotodoldy i ch, 11.016-7) 10
(total 160 gnol) 2: 2.68 gL 14.92M Et hyl enedi am ne
(FI uka, 03350) (total 40 grml) 3: 15 gL 7.2 M

FaVaVaVWal

|| 1 Ul. ||y| alll T1e \- &Dl uV"\ |' UOoO0D, 33‘70 pul U) |V| )\l. urc
DCGHI} | be split im leqil‘?&lé%fbo@umdﬁhat is OK 15 Add

||| Xtoureto V\fd.b”t /T esu EIIUEU |\||_D Ul:‘dUb d.”u | IILUUd.l [S]
DIE& hours (over mQj?ﬂP}’OIHEet hylaminet enperature on the

ed=over - emnd bnark'ET_Pﬁ'Pl‘O'B couptTTIg. TS procedur e
DMR2s not requi r ¢ Dimgthebetioxidei on step, activation and

20 Touptimg ocCcyTs TN-Si tu. 1. DrSsot ve PyBroP

DMIBr ono-t ri s- pyr leé‘fhﬁfgoﬁ%@ﬁﬁom um

exaf tuorophospiia

NHS N-h}'fdroxysuccmnmde
PyBroP Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
TEA Triethylamine

Example 2: Signalokinome

This example illustrates the treatment of cells with compounds (see particularly the second
aspect of the invention). HeLa cells were treated with epidermal growth factor (EGF), a
cell lysate was prepared and analysed using Kinobeads (experimental protocol in section
2.1) and mass spectrometry. The preparation of Kinobeads is described in Example 1.

In parallel the cell lysate was subjected to imunoprecipitation with an anti-
phosphosphotyrosine antibody (experimental protocol in section 2.2) and analysed by mass
spectrometry.

The result (Figure 2) shows that kinobeads identify significantly more kinases (Table 8)
compared to the immunoprecipitation procedure (Table 6).
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supplier: NOVABIOCHEM in waterfree Dinethyl formam de
(DMF) to a fmal concentration of 100 mM (46.62 ng/ nlL)
WO 200ha@3464 uti on can be used for up to one 25 PEHEPRNG6/062984
Di ssolve 35 gL of Diisopropylethylamne (DIEA) in 1 nL
waterfree DMF, final concem&ation 200 M 3. Wash 1
m. of reversed beads 3 tines with 15 nL DMSO.
Centrifugation step: 1 mnute at 1,200 rpmroom
tenperature. Discard supernatant. 30 4. Wash reversed
beads 3 tinmes with 15nL water-free DMF. Centrifugation
step 1 mnute, 1,200 rpmroomtenperature. D scard
supernatant. WO 2006/ 134056 PCT/ EP2006/ 062984 -36 5.
L l&wpmnr@\rbebmog%ﬁaml%(%b@g@n 1 nL of waterfree
DMF. 6. Add 100 gL of Diisopropylethylam ne (DI EA)
solution. 7. Add conmpound (1 gnolni reversed Sepharose
beads; corresponds to 10 gL 100 nM conpound / ni
reversed sepharose beads) from DMF-solution in the

LG R e JERREnt S delS Dt ar ved” o Gontrifuge 1

m nute at 1200 rpm at room tenperature, renove 20 gL
supernat ant and dilute in 30 gL nethanol (MeOH) for

Cell Qﬁ@g fe\f$| @‘?‘m{rﬁﬁ? gbg (ﬁﬂﬁl‘é’ é. ﬁectloéq\lo &‘i %Joglel%l‘ own in

suspensit on an
MEM, m¢d1@ru t(atlréO@t/bfArgu@m anghwitheutdnGilwgmines ﬂ?@prm%bl rC-46280), 10%

dlaf}@Q(InFte?a!mv%éJ K6ruml £Gibe8ND64JoUER 11%‘ NOGE né- e@s@l@t@alra%'iho acids
r oo E#e eratu rermve 20 gg erna

(CamrrdD O 1S qeGim PHBORIE (HPod oD, PR Lrglutamine
(Gibes, %BB@oamhgmgﬂ, 12Bop 3T NgARfininE €1 I Adginiks- SignR] A6R69) (13C

Al FRBide Hilond Es‘rlog%ﬁﬂﬁsgﬂngggf@ﬁﬂ???S)’%‘i%?ﬁ%ﬁéi@

over - ni ght at roomtenperature on the end-over-end
shaker. Bl ocking reagent (NHS activated acetic acid):

Celgg)é'%%ﬁf?p?éﬁ 29&@%%@#%& Qtﬂ?]ugfl?pg%)l JEJFEC ]Pwere split 1 to

10 &gr furiler RlilsvenedpidnDitshremaovangthe @umat@t argaglia, then briefly
waéﬂiﬁ’é the cells with 15 mL PBS buffer (Gibco, 14190-094). After removal of the PBS,

the cells were detached from the plate by adding 2mL trypsin-EDTA solution (Gibco,
25300-054) per 15cm plate and incubating the plate for 10 minutes at 37°C. After
detachment of the cells, 8 mL. MEM growth medium (see above) was added per 15cm
plate. 1mL of this solution was put on fresh 15cm plates and 24 mL. MEM media (see
above) was added. Plates were again incubated at 37C 5% CO2 until the cells were
confluent (~3-4 days).

EGF treatment of cells. One day prior to treatment of the cells with Epidermal Growth
Factor (EGF), the cell growth medium was removed by aspiration and 20 mL fresh MEM
medium (see above) was added except that the medium was supplemented with 0.1% Fetal
Bovine Serum (FBS) instead of 10% FBS. The cells were incubated in this starvation
medium overnight at 37°C, 5%CO0O2. After cell starvation, 3 pL. 1 mg/mL recombinant
human EGF (Biomol, 50349-1) was added to each 15¢m plate (final EGF concentration =
150ng/mL medium). The plates were incubated at 37°C, 5%CO2 for 10minutes prior to
harvesting.
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3. Per 1 nL total volunme NHS/DCCD m x, add 11.4 L

17.49 M acetic acid (2x nolar excess) (Merck,
wa2@006654.000). 4. M x thoroughly. A precipitaper/mPi0b6/062984

formafter about 2 mnutes (crystals of the urea 25

derivative). 5. Allowthe re¥tction to sit at room

tenperature at | east overnight before further use. 30

WO 2006/ 134056 PCT/ EP2006/ 062984 -37- Washi ng of

beads 1. WAsh the beads 2 tines with 14 ml DMSO (e.g.

FLUKA, 34869 or equivalent), then with 2 x 14 nm .
Cell hasventingo (Cellssyark havesgd 8. powtng pif oofathgl EfsF-¢pntaining medium,
wadteRy bf Eatgel S%B?Rglﬁ%: (;ence Ryt GmBlicel 6618 PEYb@fer! &1 craping the plate

ove Ssu

_t enper at ure. ernat.ant bet n washes. 5 2. ,
Wlti?é’sn‘ﬁ"i’ﬁ%aok‘}?@%e‘&o%rdﬁ Fondita‘%h_t esiﬁglﬁgﬁgﬁ S\é\ﬁlst Wegaransferred into a
50180 %Baddonr thpes’ BeckRinoDRFMsan, 3520M) ad ¢eh@rifupdd dirallemymitey at 1500

bi. ndi re .ans wibhcell |vsates. Table.3:
romh i e et 5k T pomerir i S P B us the cell petlet was
res@ipeydsidoine &§ InkribeydolidnPld® bullieEAA Dets ogntufgherh phdimspisation of the
. £ i el . }
sup%f%@g%%é{}%tsl ﬁ%nqggk%%% P Wk S R0 TRE G stdyEPat -80°C.
Brono-tris-pyrrolidino-phosphoni um hexaf | uor ophosphat e
TEA Triethylam ne 10 Exanple 2: Si2nal oki none 15 This
exanple illustrates the treatnent of cells with
conmpounds (see particularly the second aspect of the

1.2iPréparation)of ctlthdats! | s were treated with epidernal

h ctor (EGR), cel] | t e was .prepar and .
iRt Sl Mseiérnts ol Fatasioht Rlstiellor 1P SRRt 35fition under
gemlecbndinon®thi) mainthimte stragrect andrfebcetion of ipeotpinepar at i on

of Kinobeads is described in Exanple 1. In parallel

the cell lysate was subjected to inmunoprecipitation
Th&%d11 s werd LaR@SRROSPhot yr osi ne anti body
(expgﬁgm%tsavlve protocol in section 2.2) and anal ysed by

o %W the tissue quickly at room temperature or 37°C, then transfer tissue to a glass
bottle containing the 1x lysis buffer (use a vial big enough to be used with Polytron PT
3100 homogenizer)

e Lyse the organ/tissue with 4x 10 sec pulses at 5000-7000 rpm at 4°C in the cold room

e Transfer the homogenate into precooled 50 ml falcon tubes

¢ Incubate homogenate on ice for 30 min

e Spin cells for 10 min at 6000 g at 4°C (6.000 rpm in Sorvall SLA600, precooled)

¢ Transfer supernatant to a UZ-polycarbonate tube (Beckmann, 355654)

e Spin supematant for 1 h at 145.000 g at 4°C (40.000 rpm in Ti50.2, precooled)

e Save supernatant (remove and discard most of the lipid layer if possible), transfer
supernatant into a glass bottle and store on ice

¢ Determine protein concentration by Bradford assay (BioRad). Typical protein
concentrations are in the range of 5-10 mg/ml.

e Prepare aliquots in 15 to 50 ml Falcon tubes

¢ Freeze aliquots in liquid nitrogen and store them at —80°C

Preparation of 100 ml 1x lysis buffer with 0.8% NP40:

Combine the following solutions or reagents and add destilled water to a final volume of
100 ml: 20 ml 5x lysis buffer (see below), 100 pl IM DTT, 5 ml 0.5 M NaF, 4 ml 20%
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spectrometry. The result (Figure 2) shows that

ki nobeads identify significantly nore kinases (Table
W@oosadtepar ed to the i nmmunopreci pitation procepCr/EP2006/062984

(Tabl e 6). WD 2006/ 134056 PCT/ EP2006/ 062984 -38 1.

Preparation of the biol ogi ced0sanple (cell lysate) 5

1.1 Cell culture and treatnment of cells Cell culture.

HeLa cells (Anerican Type Culture Collection-No CCL-2)
NPdBrdecamplese BINTArertahdets (proteaset inbibitot cosktpilnRachedpi@gnostics, 1
873%80)04d distffed w6 106 kfmocel | C-75280), 10% 10

di al'yzed Fetal Bovine Serum (G bco, 26400-044), 1%

100x non-essential am no acids (Canbrex, BE13-114E),

1mM Sodi um Pyruvate (G bco, 11360-039), 2nmM
Tabledl: Praparation 0E5RIwis Bip@a0- 032) , 40ng/L 12C or 13C

L- Argi nine (12C Arginine- Sigma, A6969) (13C

Argi ni ne- Canbri dge |sotope Laboratories Inc.,

(ﬂhﬂ??ﬁﬁ) at _37C_59% C02, 15 Cell prnpagatinn Aft er
Substhhée: had r ejacisteclcsubitiorendy Final o0& (iiinldd sAddRIr1%5 x lysis

were split 1 to 10 for furfthe Cells r
split by firjst renoving thsg g’és?snlg ngdi a, Vﬁ‘f{z‘ﬁ‘
L of | shing t cells vvlth PBS buf f
Tr%’('iigfc%ﬁ 71%\?90 094)51 fter rlenova t he BBS, e{sig)eml

s were detacheg, {romtHe plat y addilng 2
Gl’fcr%{/ﬁlﬁlm n- EDTA sol ute&oﬁ (G bdo, Sdb 054) per 1 c?rﬁnl

ate and i njcubat i the plljate f m nytes a C.
nglf‘fer 20 detjachnen %gf t he [cel | 1055,1\?'1_ I\/EI\'/I gro ﬁﬂl

di um (see jabove) s adddd per ate. |
aﬁi s sol uti on was gu on fresh fgcm pl at e< and 5@21&{

medi a (sfee s (added, tes were aggif
N?ncubated at| 37C 5% C02 unt|I the cells were 5¢

Thé(}g REWHUERA wéreIbhitha¥eom tlge?fotﬁﬁ% r%r ﬁ%?él pppt of cells. One

y prior to treatnment W 't h Epi der nal

11\/@%@1 ﬁa;CS - High£EFD663; %@%GUceﬂﬂ QWK "B h 'U4Y)@§ 2500; 1 M

fresh VEM nedi um (See

reane as atlon an
| wﬁ ﬁeijMeNe@ptslmls 3139 medi um was
B S
The ﬁgg%licgg@%te%%%ﬁgr A ErecLhrpuet a0 2 a g §e Spred in 40 mi

aliqiotyatag0°an  nedi um over ni ght at 37C, 54C02. After cell
starvation, 3 L 1 ng/nL reconbi nant 30 human EGF
(Bi omol, 50349-1) was added to each 15cm plate (final
EGF concentration = 150ng/ni mediunm). The plates were
Pré¢pacation efistack $olddionsodsen in dhis pootocnlt es prior to

Preparation of 100 mM Na3VOy stock solution:
Dissolve 9.2 g Na; VO, in 400 ml distilled water.

1) Adjust the pH to 10.0 using either 1 N NaOH or 1 N HCl. The starting pH of the sodium
orthovanadate solution may vary with batch. At pH 10.0 the solution will be yellow.

2) Boil the solution until it turns colorless (approximately 10 min).
3) Cool to room temperature.

4) Readjust the pH to 10.0 and repeat steps 2 and 3 until solution remains colorless and the
pH stabilizes at 10.0.
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harvesti ng. WO 2006/ 134056 PCT/ EP2006/ 062984 -39 Cel
harvesting. Cells were harvested by pouring off of the

wEabsadnsai ni ng nedi um  washi ng of each 15cm PCHER2006/062984
once with 1OrL ice-cold PBS buffer, and scraping the
plate with a rubber policemdnin order to detach the
cells. The cells were transferred into a 5 50nL Fal con
tubes (Becton Dickinson, 352070) and centrifuged for

5) Adjusti theivelymgtto 580 ml withrdistilled waderaeus Mul ti fuge 3 SR
The supernatant was aspirated and the cell pellet was

6) Freezesadianets @t 120°60Ahauaty eanchs) s@orﬂB@rwevqr@lrmomgs-er
centrifugation and aspiration of the supernatant cel
pellets were quickly frozen in liquid nitrogen and
then stored at -80C. 10 1.2 Preparation of cel

Preparation of 310 m} Nalisteck splution: a5 prepared by

.mechani c i Srupti ) sis_buffer solytion under
DigRlie RR OGN (S6me §730) Headfifaisiling i Eilsr Sutieh through a
0.2 ymc filt@randfstgee et 4hs. 15 The fol |l owi ng steps were

carried out: Thaw the tissue quickly at room

tenperature or 37C, then transfer tissue to a gl ass

bottle containing the Ix lysis buffer (use a vial big
Prepagaigén 002006 NBHBsolintion:Pol yt ron PT 3100 honbgeni zer)

Lyse the organ/tissue with 4x 10 sec pulses at
Weigho#0.0 g 0¥P40igiea, AgenahCAIRS0.coatatiogue dvn. 13021)TAdd distiled water up
to JHP LR plei19 alll SRR ot Fdorh Bingathidbes | ncubat e

honbgenate on ice for 30 mn Spin cells for 10 m n at

6000 g at 4C (6.000 rpmin Sorvall SLA600, precool ed)

Transfer supernatant to a UZ-pol ycarbonate tube

Pr stieon MBPIGOMIutieei N supernatant for 1 h at
45.000 g at 4C (40.000 rpmin Ti50.2, precooled) 25

Dislsawe 7S7.UngBfIﬂ‘6(B§ki)1hol( casoyee rfan.obmn oriarsd I?nﬁftﬂ_m‘dtw&ter. Ffm golution
B2 T s R D8 ey SHREOTE G Bl Bl 8 R

sevewhowmthsat i on by Bradford assay (BioRad). Typica
protein concentrations are in the range of 5-10
ng/mM. Prepare aliquots in 15 to 50 m Fal con tubes
30 Freeze aliquots in liquid nitrogen and store them
at -80C

2. Binding reactions
2.1 Contacting of the “kinobeads” (immobilized capturing ligands) with the cell lysate

The kinobeads (immobilized capturing ligands) were contacted with cell lysate prepared
from HeLa cells under conditions that allow the binding of the proteins in the lysate to the
ligands. The binding conditions were close to physiological by choosing suitable buffer
conditions preserving the function of the proteins. After removing non-captured proteins
through a gentle washing procedure the bound proteins were contacted with a test
compound which led to the elution of proteins.
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Preparation of 100 ml Ix lysis buffer with 0.8% NP40:
Conbi ne the foll owi ng solutions or reagents and add
wale®bilbdoedd water to a final volune of 100 m :PRDEPI00&5H62984
lysis buffer (see below), 100 | IMDTT, 5 n 0.5 M
NaF, 4 nml 20% WO 2006/ 134056*2PCT/ EP2006/ 062984 - 40

NP40, 4 conplete EDTA-free tablets (protease inhibitor

cocktail, Roche Diagnostics, 1 873 580), add
2.1l Beephratibn/efiRP-buffetO0 nl . Table 4: Preparation of
5x-lysis buffer 5 Substance: Stock solution Final

conc.
Tris/HCL pH

Na3vo4d 100 mM 1 mm 50 ni
obt ai ned fromthe foll ow ng suppliers:

in 1l x Add for

115 X

lysis

7.51 M50 MM 250 mM  d ycerol
Table 5: Pyenaratipn of SxFbuffes Nac 5 M 150 mv 150

1M

| ysis buffer

buf f er

87 % 5% 288

These sol uti ons were

Tris/HCL pH

Signe,

S“b%@'iﬁ 2500:

7% G
Blion; g

- 200
1 to%

ol > Ver,C
ingg alcone dn |i§ ﬁﬂwr 115 x lysis

Sigma, S-5150. The 5x concentraymbﬁﬂ@ s huf f erbuwffer
filtered through filter and stoned in 40
TrisMHal pHIS s [at -8OCMPrepar at i on5@mMt ock |sol ut250nsl
used in thisl protocol - Pr j b M Na3vol |
Glydepslk sol utifon: 18D¥ssol vgd 9.2 g5Ba3VvV04 iln 40@88iml
——d-stied—wat-er—b—Adiust—t-he—pHt0—1001usi-hg—either
MgCIN NaOH or |1 N HCIlMThe stlarti nig5 pfMof the sod7.Gmml
orthevahadate—seolutior—rayfvary—wthbateh—A—pH10-0
NaChe solution wll BMyellow 2) 1BOmMt he sol utltﬁﬁ)ml
t-H—H—turhRs—eelertess{gpprexdrately—30—mna—3)
NagdO, to roon]uterrplé)OanMre. 20 4) RewM| ust the pHSt)ml
1+0-0—and—+repeat—steps—2—anrad—3—uRrtH—Soluten—+eraths

colorless and the pH stabilizes at 10.0.

The 5x-DP buffer was filtered through 0.22 pm filter and stored in 40 ml-aliquots at -80°C.
These solutions were obtained from the following suppliers: 1.0 M Tris/HCI pH 7.5
(Sigma, T-2663), 87% Glycerol (Merck, catalogue number 04091.2500); 1.0 M MgCl,

(Sigma, M-1028); 5.0 M NaCl (Sigma, S-5150).

The following 1x DP buffers were prepared:

¢ 1x DP buffer (for bead equilibration)
¢ 1x DP buffer/0.4% NP40 (for bead equilibration and first wash step of beads)

¢ 1x DP buffer/0.2% NP40 (for second wash step of beads and for compound elution)

¢ 1x DP buffer/protease inhibitors (for first lysate dilution step); add one protease

inhibitor tablet per 25 ml lysis buffer (EDTA-free tablet, protease inhibitor cocktail,

Roche Diagnostics, 1 873 580)
¢ 1x DP buffer/0.4% NP40/protease inhibitors (for second lysate dilution step)

Example for preparation of 1x DP-buffer/0.4% NP40 (100 ml):

Combine the following solutions and reagents and add distilled water up to a final volume
of 100 ml: 20 ml 5x DP buffer, 5 ml 0.5 M NaF, 2 ml 20% NP40, 100 pl 1 M DTT, and
add distilled water up to 100 ml. All buffers contain 1 mM DTT final concentration.



10

15

20

25

30

WD 2006/ 134056 PCT/ EP2006/ 062984 -41 5) Adjust the

volume to 500 M with distilled water. 6) Freeze
w@bdogudtoss at - 20C. Al iquots can be stored for BEWEPRDG6/062984

nont hs. Preparation of 500 nmM NaF stock solution: 5

Di ssol ve 21.0 g NaF (Sigma,-47/920) in 500 m distilled

water. Filter solution through a 0.22 mfilter and

store at 4C. Preparation of 20% NP40-sol ution: Wi gh
2.120Washingrnd cqilihration g€peddsCA630, cat at ogue No.

13021). Add distilled water up 10 to 200 g. MXx ) )
The &insbeads| (Fxamgles 1 beres prepated rfgmther biadingeiepetiont biy avashing with a
suiBbRAIRE hitleqifilibkafibih khé Byl on: Di ssolve 7.7 g DIT

(Bi omol, catal ogue No. 04010) in 50 m distilled

water. Filter sol ution through 0.22 mfilter and
Thé follemengléieps wakicamtiei ouat - 20C. Al i quots can be stored

or,<l5 er al Bi.ndi ng reactions 20 2.1
en]tsz}lrg{ i%fiﬁ]‘ié/:og?uqeﬁ on'{ls‘ﬁ%%gl §e’ps i mobi | i zed capturing
2. Useg9dd Kino Bénds per wenmeyts(aeieled asl Valwmb)e ands equal amounts (25 pl)
e t : t
of échTH%Pa 't%&e &up}’éﬁ vb'i'iﬁ AR 1}0119@&%31 1 ‘é&ﬁgﬁg d‘%ﬂm 61!“1 mol/ml):

con

Biy W o FEGRKL OB naPHeyalsnol B HCAGIORTOOH HAD| 14958 o derivative
02@0@3324 Iﬁﬂr@g(j()(ﬂmg()(m ndi ng condl tions were close to

Xt e byl Rl 2 TR referRd hes Rt ot A P buffer0.4%

NPAbtlaunm@mhlwng;hrsmp inagrt wbesl 3 tines, eentrifingeo? glinteg@tntA00 rpm at

4R HERR QRFHEE SR BRI L BB Syl e B AG o
After thedast svastsmw&pmq 3406 slupgyelpaediehosdogih 1x P buffer/0.4%
NPdpl. 1 Preparation of DP-buffers Table 5. Preparation

of 5x-DP buffer Substance: Stock solution Final conc.

in 1 x Add for 115 x lysis |lysis buffer buffer

s/ HCl 1. M50 nM 250 m
2.1.3 i’reparatlon of d115uted cell lysate

-\-

The cell lysate as described under section (1.2) was prepared for the binding reaction by
dilution in a suitable buffer and clearing through a centrifugation step. The following steps
were carried out:

1. Use a volume of cell lysate corresponding to 50 mg protein per experiment.
2. Thaw the lysate quickly in a 37°C water bath, then keep the sample on ice.
3. Dilute the lysate in the following way:

1) dilute lysate with 1x DP buffer/protease inhibitors to reduce detergent
concentration from 0.8% to 0.4% NP-40.
2) dilute lysate further with 1x DP buffer/0.4% NP40/protease inhibitors to
reach a final protein concentration of 5 mg/ml.
4. Transfer diluted lysate into UZ-polycarbonate tube (Beckmann, 355654).

5. Clear diluted lysate through ultracentrifugation (20 min, 4°C, 100.000 g, TI50.2 rotor,
precooled ultracentrifuge).

6. Save supernatant and keep it on ice.
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dycerol 87 %5%288 m  MyCl2 1M 1.5mM 7.5 nl Nad 5

M 150 mM 150 M Na3vO4 100 mM1 mm 50 ml 5 The 5x-DP
whoedobas40d@s filtered through 0.22 pmfilter anPCHEP1006062984

in 40 m-aliquots at -80C. These solutions were

obtained fromthe foll owi ng4%uppliers: 1.0 M Tris/HCL

pH 7.5 (Sigma, T-2663), 87% d ycerol (Merck,

cat al ogue nunber 04091.2500); 1.0 M wCl2 (Signs,
ZIMBﬁIﬂ&)gr@ctiomndﬂaSbnggna 5-5150). 10 The foll ow ng

DP buffers were pre ed: 1 x DP buffer (for bead

Thwwhed@néteq@hbrateﬂ bea Mfs}e@m@zi%) Nrere cortesiedtyatiythe diluted cell

lys&@ fio h%@gz PB) Adérith %no%%han@g Sfbr@fenﬁ@té‘@ﬁ-)hgah&s BRn-

% NP40 (for secqn h ste eads and
SPeF’é{j’Fa H ofeins eéﬁiem‘l‘@g V)Seﬁiﬁ WE#@‘E& %"pﬂfg‘ifé% uce background
bindimigl bi tors (for first lysate dilution step); add one
protease inhibitor tablet per 25 m |ysis buffer
1. Cd&hHiAe tilated ckbtedtlysapr witke 48@ 11l offwishedKinv@Bekdsinl 1,5 mRacifemnl
Fal%ig%ﬁQSti cs, 1 873 580) |x DP buffer/0.4%
protease inhibitors (for second |ysate dilution

f f r 9
2 Iﬁ%@%‘e 1ph MR Bl ROTE! STARKE GEXIPS R T, Inc)
Ms and add distilled vvater up to a final voI ume
of 100 m_: 20 m 5x DP buffer, M NaF, 2
3. Aoy, ingibgtion eentrifuge mréwmuéﬁs&t 1&%%‘;1 m Hp@auwgrﬁl%or
eqiivalddl@t MG, All buffers contain 1 nMDIT final
concentration. WO 2006/ 134056 PCT/ EP2006/ 062984 -43-

4. Rerdow® sipsmatant crdulygwithbiirladsignthetbeddsads The ki nobeads
(Exanmpl e 1) were prepared for the binding reaction by
5. Tvasdfernthe bedds taa Mabi¢cddehb Binimsfvieh 9Gapoh fdtpn (MioBiEdc, Goettingen,

e € 5 The follow ng steps were carried out: 1.
Cat Mfié{fofzed al con tubes for all washing steps. 2. Use

6. Wakh bealfs Gﬁ’tﬁ%ﬂlﬁl 1;3?{)12)2,6?@{/0 Ao 4oehllieds RE3Y DPbYURRI 2% NP-

Omx equal anount

7. Let washing buffer run through the column completely before proceeding with next step
8. Place column in Eppendorf tube and centrifuge them for 1 minute at 800 rpm at 4°C.

Close columns with lower lid.

2.1.5 Elution of proteins

1. Add 60 pl 2x NuPAGE SDS Sample Buffer (Invitrogen, NP0007; dilute 4x buffer 1;1
with distilelled water before use).

2. Incubate samples for 30 minutes at 50°C.

3. Open lower lid of column and centrifuge MobiTec columns 1 minute at 2000 rpm to
separate eluate from beads.

4. Add 1/10 volume of 200 mg/ml iodoacetamide, incubate for 30 minutes at room
temperature, protect from light. This reaction leads to the alkylation of cysteines for mass
spectrometry analysis.
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of each bead type coupled with the following 4 |igands
(coupling density of 1 jinol/m): Bis VIII
W@ o608 056) , Purval anol B (CZC00007097), PDATBRBH06/062984
derivative 10 (CzC00007324), and CzC00008004. 3. Wash
beads two times with 3 ml |>43DP buffer and once with 3
m | x DP buffer/0.4% NP40. During each wash step
invert tubes 3-5 times, centrifuge 2 mnutes at 1200
5. Befaredpadingsamples ¢wte Hwgslcentrifugesgmplesfpe? manutes & 18090 rpm in
ordesR) kAL pRUpRLfAat ant s and di scarded. After the |ast
washi ng sPep prepare a 1:1 slurry (volune/volune) with
6. Fof prbleiitbhhtich 4ly 4PuNBMdle % NuPA GERAPEIRBiQMrif kel (Invitrogen,
ted cell |ysate The ceéll lysate as described under
ion (1.2) was prepared for the binding reaction by
dilution in a suitable buffer and clearing through a
centrifugation step. The followi ng steps 20 were
carried out:. 1. Use a volu f. cell lysate
21 b enBaiin ofstock St bl isbfosatl rone . 2.
Thaw the lysate quickly in a 37C water bath, then keep
the sanple on ice. 3. Dilute the lysate in the
Preb@aligi b 195M Kb, O Wh8k bofgid Wi th 1 x DP
pufterrprotease rrnmortors to reduce detergent 25
concentration from0.8%to 0.4% NP-40. 2) dilute
| ysate further with | x DP buffer/0.4% NP40/ pr ot ease

1) biRB1DE DT SNES/O/iR 300 i distilidd whkep! €i N concentration of
5 ng/m. 4. Transfer dil uted lysate into

2) MEuBahy pAE 20 B Rirg el BROKAGAD: 139 PRI he Rartifil BAof the sodium
ortipa ke S e e KT B 11 o BlRof 35 B Settow,
5) Bl 3 bion s st sl B LB 05260 T 2 1 4 "
4) éi rHi Q(&néfeacti n.and washing The washed and
‘Eﬂu Pi APLEE s from section (2.1.2) were contaced
. . I . . .
5 Mt U8 o R 56585 S5 UL SRkApylh shlriesand

pHstabilizepatciG0.cal | y bound proteins were renmoved by

entle washing in order to reduce background 5
6) gdﬁgﬁ theyvolume to 500 ml with distilled water.

7) Freeze aliquots at -20°C. Aliquots can be stored for several months.

Preparation of a 500 mM NaF stock solution:

Dissolve 21.0 g NaF (Sigma, S7920) in 500 ml distilled water. Filter solution through a
0.22 pm filter and store at 4°C.

Preparation of a 20% NP40-solution:

Weigh 40.0 g NP40 (Sigma, Igepal-CA630, cat.no. 13021). Add distilled water up to 200
g. Mix completely and store solution at room temperature.
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1. Conbine diluted cleared |ysate with 100 | of washed

Ki noBeads in 15 m or 50 m Falcon tube. 2. I|ncubate
wo o00623400ur s at 4C, rotate on ROTO SHAKE CGEN EPCT/EP2006/062984

(Scientific Industries, Inc.) in cold room 10 3.

After incubation centrifuge46r 3 minutes at 1200 rpm

in a Heraeus centrifuge or equivalent at 4C 4.

Renove supernatant carefully wi thout | oosing the
Preparation ofa 1 M EXIS] selutidne beads to a Mobi col -col urms wit h

90 mfilter (MBI Tec, Goettingen, Cat.no: ML0O02-90)..
Dissglve 7. AgaB olratplogee mimbex Ol BYun 5@ mlglistilled matpy. Filter
sol@¢ish thisigh 012 ki REr M &zt Q08 3 NiquotOat -20°C- Allighes RhmBe stored

buffer run through the colum conpletely before
ﬁ“ﬁ?ﬁ%@@ﬂpﬁ ‘wWith next step 8. Place colum in

Eppendorf tube and centrifuge themfor 1 mnute at 800

rpmat 4C. Cose columms with lower lid. 20 2.1.5
PrEluiiog 0 eins 1.. Add..60 2x.N'7AGE SDS Sanpl e

ONPOOO 7ttt e axcbuffer 1,1 with

o IRINN [ f or e . | S
Diyvh o fy Lo lilhe RSt I-%}?‘éA iy £t BB ol Tk ol ffon
throught ¢.23 wgefilton bdr&eezedl00mi gliquats a+2@° (G AIRIOB cap e stored for
seveBPaloalR. el uate from beads. 4. Add 1/10 vol unme of 200
nmg/ M 1 odoacet am de, incubate for 30 m nutes at room
tenperature, protect fromlight. This reaction |eads
to the al kylation of cysteines for mass spectronetry
anal ysis. WO 2006/ 134056 PCT/ EP2006/ 062984 -45 5.
Bef ore | oadi ng sanples onto the gel, centrifuge
2. 29ahesprieCipitatioh NisingandilpHdspho@rogine antibsdydssads O
renove precipitates. 6. For protein separation apply
60 | sample to NUPAGE 4-12% Bi s-Tris gel (Ilnvitrogen,
NP0335) .
2.2.1 Buffers and Antiphosphotyrosine antibody beads

ro
0aCce

All buffers used in the imunoprecipitation experiment with immobilized anti-
phosphotyrosine antibodies were identical to those used for the kinobead experiment (see
above) except that no DTT was added and 50 pl. ImM okadaic acid (Biomol, EI-181;
phosphatase inhibitor) was added so that a final concentration of 500 nM okadaic acid was
reached. Antiphosphotyrosine antibody beads (Agarose beads with covalently
coupled recombinant 4G10 anti-phosphotyrosine antibody) were obtained from Biomol
(Catalogue number 16-199).

2.2.2 Washing and equilibration of anti-phosphotyrosine beads

The anti-phosphotyrosine beads were prepared for the binding reaction by washing with a
suitable buffer and equilibration in the buffer.

1. Use 15 ml Falcon tubes for all washing steps.

2. Use 100 pl anti-phosphotyrosine beads per experiment.

3. Wash beads two times with 3 ml 1x DP buffer (-DTT) and once with 3 ml 1x DP
buffer/0.4% NP40 (-DTT). During each wash step invert tubes 3-5 times, centrifuge 2
minutes at 1200 rpm at 4°C in a Heraeus centrifuge. Supernatants are aspirated and
discarded.
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5 2.1.6 Preparation of stock solutions used in this

prot ocol Preparation of a 100 nM Na3V04 st ock
waedoatideone 10 1) Dissolve 9.2 g Na3V04 in 400 PET/EP2006/062984

distilled water. 2) Adjust the pHto 10.0 using either

1 NNaOH or 1 N HCI. The st-a#%4ing pH of the sodium

ort hovanadate solution may vary with batch. At pH 10.0

the solution will be yellow. 3) Boil the solution
Aftgnthellasttwashing stepaprepare 95l | slupy dxoluatesiojune) with 1 x DRibuffer/0.4%
Npg‘@@llnt roomtenperature. 15 5) Readjust the pHto

10.0 and repeat steps 2 and 3 until solution renains

colorless and the pH stabilizes at 10.0. 6) Adjust

the volune to 500 M with distilled water. 7) Freeze

aliquots at -20C. Aliquots can be stored for several

t hs eparati nofaSOOnMNantock
WPPE?P““U?@@R% é@t‘géﬁﬁ NaF (Sigma, s7920) in 500
ed water ol utign thr
Thg f?ﬁi IyponE g Blepica Tor EbinaRebadiin 0! BAp o 81 Burter ana
cleadingOthswigh tai contrifivigatigh s#p. 0 ¢ NP4O (Si gma, | gepal - CA630,
cat . no. 13021%. Add distilled water up to 200 g. Mx
1. Ussrpy@dumk pf gelbilysate cerresppuding to 30 mgqueteingrep experiment. WO
2006/ 134056 PCT/ EP2006/ 062984 -46- Preparation of a 1
2. Thaprthe dysaterquigkly inj &35 Cvmater tathy, themkeeithsismpleen isEogue
nunber 04010) in 50 m distilled water. Filter

3. Q%wtaﬁhwsatt%mh@ﬁplb“mw\ay. Iter and freeze 400 |

al j. uots at -20C. Ali uots e stored..for several
Firghshiluten step:ilutelysate Wﬁt x QP gB’%?fZE@%?ﬁ ighibiprspkadaic acid /

witBOUtDTD o fed(ét dvtérgértl goncEttasioh ¥on0.8%gtol (4l arreua i de
(Sigma, 1-6125) in 10 M distilled water. Filter

Secont dilution steprdilughlyht? Rarthef with dk TIhbuffertodds NIBID/protease
1@%1%0%&(%‘1 ac1d%’%thoA't bcﬁ%) Yeachd 1?na1 Blto?glg goxgc%{m'atiso%vo%xﬁ]ng/ml

(Note: The second dilution step is only required if the protein concentration of the lysate
after the first dilution step is higher than 5 mg/ml).

4. Transfer diluted lysate into UZ-polycarbonate tube (Beckmann, 355654).

5. Clear diluted lysate through ultracentrifugation (20 min, 4°C, 100.000 g, TI50.2 rotor,
precooled ultracentrifuge).

6. Save supernatant and keep it on ice.

2.2.4 Binding reaction and washing steps

The washed and equilibrated anti-phosphotyrosine beads were contaced with the diluted
cell lysate from section 2.2.3 in order to allow binding of proteins to the anti-
phosphotyrosine beads. Non-specifically bound proteins were removed by gentle washing
in order to reduce background binding.

1. Combine diluted cleared lysate with 100 pl of washed anti-phosphotyrosine beads in a
15 ml or 50 ml Falcon tube.

2. Incubate for 4 hours at 4°C, rotate on ROTO SHAKE GENIE (Scientific Industries, Inc.)
in the cold room.
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2.2 | nmunopreci pitation using anti-phosphotyrosine
anti body beads 2.2.1 Buffers and Anti phosphotyrosine
waaibhdmye beads 15 Al buffers used in the PCT/EP2006/062984
i munopreci pitation experinment with i mmobilized anti -
phosphot yr osi ne anti bodi es v identical to those
used for the kinobead experinent (see above) except
that no DIT was added and 50 L 1mM okadai c acid
3. Afgiraneibatigh cagrifuge forcsminatessie 120hipmi inog Mewagus centidfigsor
eqitntat iécnal concentration of 500 nM okadaic acid was
reached. Anti phosphotyrosi ne anti body beads (Agarose
4. BEARGR sbérRaaRV@rdiMly WitRButaossEthe bERTDI nant 4G10

anti - phosphot yrosi ne anti body)” were obtai ned from

5. BlafdTe the béetls 3 & MIGHicHIEBRIMNLRiA 98)um Bltet RIIMMITEE, Tbeitgen,
e q!h}[@r g%hon of anti-phosphotyrosi ne beads The
Ca‘rdﬂ}.l / 3

ot yrosi ne beads were prepared for the

inding re [ i ' AS) it abl ffer
6. Wt st PRI RCER SR Giled b Rofvingny ' 'l by P
buffferfe?)e NIt-40mithaasRTiRg st eps. 2. Use 100 |

ant i -ﬁ).hosphotyrosi ne beads per experinment. 3. Wash_

7. Ips acdshingdufferms thiough thereplumn completelydrefgre proceeding wothawxt step.
with 3 m |x DP buffer/0.4% NP40 (-DTT). During each
8. Rlagerrodurap in Benendorf heand centrifygedhera dor  minpieat8003pm at 4°C.

m nutes at 1200 rpmat 4C in a Heraeus centrifuge.
Closaﬁ@mﬁ%‘fthslo‘é(ﬁ’éh(gspi rated and discarded. WD

2006/ 134056 PCT/ EP2006/ 062984 -47 After the | ast

washi ng step prepare a 1:1 slurry (volune/volune) wth

I > buffer/Q.4%  NP40 (-DTT). 5 2.2.3 Preparation of
22&@@?‘@80@ opng PLOEMSThe cel | |ysate was prepared for

i ndi I I b Llytion.in a i table byffe
1. A0 bl 2 N A B So8 Samicnstir Pt B R EGR o i pfer 11
with distibe}led fwate|befdry asdt)e corresponding to 50 ng protein
per experinment. 2. Thaw the |ysate quickly in a 37C
2. Inatete saatpics fohdhmimses 4t96°Ganpl e on ice. 10 3. Dilute
the lysate in the followng way: First dilution step:
3. @pandpwet lid af eolyinn land gempefuge MehiTegr elempe] mnitpat }09/rpm to

sepaled@iiste #ohdlbdadsM t hout DTT to reduce detergent
concentration from0.8%to 0.4% NP-40.

4. Add 1/10 volume of 200 mg/ml iodoacetamide, incubate for 30 minutes at room
temperature, protect from light. This reaction leads to the alkylation of cysteines for mass
spectrometry analysis.

5. Before loading samples onto the gel, centrifuge samples for 5 minutes at 15.000 rpm in
order to remove precipitates.

6. For protein separation apply 60 pl sample to NuPAGE 4-12% Bis-Tris gel (Invitrogen,
NP0335).
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Second dilution step: dilute lysate further with I x DP
buf fer/ 0. 4% NP40/ protease i nhibitors/okadaic acid /
wowrdhastosOTT to reach a final protein concent retT/BP2006/062984
5 nmg/m. 15 (Note: The second dilution step is only
required if the protein conc¥htration of the lysate
after the first dilution step is higher than 5 ng/m).
4. Transfer diluted |lysate into UZ-pol ycarbonate tube
3. MiBscspeniramebi& amalysis 6f cl@tedaonzyinies (eeg Kigasas)e t hr ough
ultracentrifugation (20 mn, 4C, 100.000 g, T150.2
rotor, precooled ultracentrifuge). 20 6. Save
supernat ant and keep it on ice. 2.2.4 Binding
De?‘é’ﬂ!ftq“d?flﬂ'ﬁtfomﬁpfb@m&seps The washed and equili brated

“E:l(h@é%ﬁﬁﬁ) to@tay SDSLFmE%éﬁﬁat‘é@ f}ﬁ‘ot'éﬁlnfrﬁb&ﬁfé g\éntefhtéshﬁ)r each protein
nurHFr:oﬁ%N gﬁeh%pt@% %tg%?%{t%rgnm}snoallfﬁéenérﬂhymgg-cﬂemlcafpropertles These
penpides diffet yir canpeibilégowith the masp spdctronrtrybakaliandlypicalt matfierm used
o5l RS GBI BRIy ORGP G oy
elewmspramomzamn mdﬁedn@ﬂqtsm@fmsq@m&mb@rm/m&hd%s arliesallt peptide

%Qn@es Pr pDtids E@lncﬁi@ shine %oul%e prOeio&Fer Pt é}ezﬂodérg&ea&he most

C, ate on SHAKE GENIE " (Scientifitc I ndustries
freqq?gﬂy o sgyvedp esthpty “tyRigaHy” é‘&@@ tpthe ks ntlﬁcatlon of thls protein
belﬁgérﬁﬁao@%t@&?ﬁ&"r pepﬁ’&s SThu¥, tae‘fprd)iﬁmlybﬁt peptidee it 41 bxiweimentally

wefl Qhscufbid et fhat ufianel Rinti el Shec e o Rl prpfettisSform.

W t hout | oosing the beads. 5. Transfer the beads to a
' - ' mfilter (MBI Tec, CGoettingen,
Ad%?@n%f%ﬁ%%b?ﬂ? > Wsh beads with 10 M 1 x DP
buffer/0.4% NP-40/w thout DTT and 5 m 1 x DP
Thé Wisé edf! Qro%ﬁﬁ%?c Hptiidsh it p r@@fn 13ent1|ﬁ@£tld’i@§flb®9 Bpilf &1d focussed

dffost Rl A ugpiatin OPULGPIE GPORA HReEHBBRLPY B E g protein

ideffidatioh Uprocésseon fapscrderthg Uoe thé Iﬁr@&néep mfahfdiﬁatléﬁ)-rlch signature
ose colums with lower lid. 2.2.5 Elution of bound

pe rdS? ei ns

Experimental identification of proteotypic peptides

One strategy to generate a list of proteotypic peptides is to collect peptide-identification
data empirically and to search the dataset for commonly observed peptides that uniquely
identify a protein.

For each IPI database protein entry with at least 10 unequivocal identifications in the CZ
dataset (multipeptide IDs or manually verified single peptide IDs), peptide frequencies for
contributing peptides are calculated. Only specific, best peptide-to-spectrum matches
according to the database search engine Mascot™™ (Matrix Science) are considered.

For definition of proteotypic peptides for a specific protein, peptides are ordered by
descending peptide frequency and a cumulative peptide presence is calculated: This value
gives for each peptide the ratio of identifications where this peptide or any of the peptides
with a higher peptide frequency was present. Proteotypic peptides are defined using a cut-
off for cumulative presence of 95%, i.e. at least 95% of identification events for this
protein were based on at least one proteotypic peptide.
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1. Add 60 | 2x NuPACGE SDS Sanple Buffer (Invitrogen,

NPOOO7; dilute 4x buffer 1;1 wth distilelled water
whedonatsse). 15 2. I ncubate sanples for 30 m PCIL/EBR2086/062984

50C. 3. Open lower lid of colum and centrifuge

Mobi Tec colums 1 minute at-3000 rpmto separate

eluate frombeads. 4. Add 1/10 volune of 200 ng/m

i odoacet anmi de, incubate for 30 minutes at room

tenperature, protect fromlight. This reaction |eads

to the al kylation of cysteines for mass 20
3.1Hretain digestign and Fample prepamtivg priardaanasy spenipimpesrisianglysis

the gel, centrifuge sanples for 5 mnutes at 15.000
Projging Wwere sppesntratedy sepagied odcpl 2%atNuPAQE®:-Novex gelsi fnvitrogen,
CaS&4aal @i, odhdaiiahed ®&hlcollaidRl €obaddieR i delldfésBisre Tétématically

| | t , ..NP0335). 2 .2006/ 134056 ]
cutfhrost i BTS deation paEs Mitndd Sices P APRdntsrhend dpgions) and
subjdctaz] tot meped myptie digestian edsemtiadlysys dearstedi pt Shevcebénko et al., 1996,

ARSI B8: 010 ] 538100 Sk gy m S
NHoHEQsi in S®oRiHEr digestet] svithnfor 4beurs geitl tragsierat sL24 ng/ul in SmM

NHJHUG! BéptidBdwelecnabieiiwaal 190 TOMSE bbiaS trandiGRR inREPEdcHRF 96 well
differ in conpatibiljt t he nmass

y with L
platgrnd; drigdaindgr Kacuam. Dyipgptides) wege sesuspsnded 4@ 11 10p% formic acid in
waRf 8h@5 N1 e ihjebicd aiitb ale LCNIS/MS kystdia fi@qapictd idéntification.

reversed phase-Iliquid chromat ography el ectrospray

ioni zation tandem mass spectronetry (RP-LC-MS/M5). As

a result, peptide frequencies for peptides fromthe
3.2Maw spoctrometriodstamcquisftion by a great degree, the nost

10 frequently observed peptides that "typically"

contribute to the identification of this protein
Pepiisie ngpmpdesnigre' prjeatedigtpi & nape gv¢ dwstenfyapl GG Waters or Ultimate,
Didhgkpwﬁ&h?/v%s%ﬁt%ﬂ% icglsfﬂedtl Sit1Ry t&é@ﬁ&&gﬁ&tb ﬁ‘#rﬁélof-ﬂféltﬂ (QTOF2, QTOF

obseryv e.peptlde that uniquely identifies a specific
UltHP%t(éTﬁ%oMl P oMisramesscar T ARABsai 5@1@9 i loar%%pe@%illeca XP,
LTQRg MheHas-Firmighi nmitse spéctiphie 0 Pyftides paipé isdBatbdlon the LC system

.protein identification allo [, api. nd. f pcussed,.
usif & 4y S GRS 3t Hherdic SFeri® B8 P Pich E33RELime of between
15 tad 42 miprSelenhd Wwes §% cwetonigrile e 00 farmic acid and solvent B was 70%
acetonitrile in 0.1% formic acid.

3.3 Protein identification

The peptide mass and fragmentation data generated in the LC-MS/MS experiments were
used to query an in-house curated version of the International Protein Index (IPI) protein
sequence database (EBI) Proteins were identified by correlating the measured peptide mass
and fragmentation data with the same data computed from the entries in the database using
the software tool Mascot (Matrix Science; Perkins et al., 1999, Electrophoresis 20: 3551-
3567). Search criteria varied depending on which mass spectrometer was used for the
analysis.
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waxwensqvent al i dentification of proteotypic peptT/ERR06/062984
One strategy to generate a |ist of proteotypic
peptides is to collect peptide-identification data
enpirically and to search the dataset for commonly
observed peptides that uniquely 25 identify a
4. Resultei n. For each | Pl database protein entry with at
| east 10 unequi vocal identifications in the CZ
dataset (nultipeptide IDs or manually verified single
tide pepti de frequencies for, contributing
Thwpstllt%egthﬁr g%admemra@ experipng asg,ghowm ip Figrer2. This figure shows a

corgRisbl € of ODHREC ulldowiBt Gbies  katbesdl r(geﬂ Ocﬁrdl@ datakafeentional

h Vat S

lm@fs?ﬁiq%aoéﬁgﬁgﬁ b& %gwéhwéﬁ%f S POOELHI gl Tn the

Kirfobeads expediménta tptabbd £626 proteirs wers idenéifiod,defitlade lmere 100 kinases. In
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theqr it ngfegﬁétgtgcﬁ* gpf ){pegﬂlléﬁ.ﬂac ‘és()ta?/ gf 563 ﬁﬁ%hsa\&/{;r\é(?d&%ﬁ%}l B of these

welpeelgnasg@ Kinases adantified witheroth ﬁXmme@ﬁs(comaoel kingses) are listed in the

ové? tdre e Rt Showd haP RN MEkind¥ehdls & 'ﬁQQfﬁ[ RRR! kfi@ses were
present. Proteotypic pep are
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95% i.e. at least 95% of identification events for

t hj fein we based on .at t an Lot eotypiC.
o s Y RS B 2OBE e PR DS B3 1 oo wing tables
In Ellld)tmm rthelisggencanopotadypid peptidep doatheokingses are fistedws separate
ectronetric analysis Proteins were concentrated,
separated on 4-12% NuPAGE(r) Novex gels (Invitrogen,
Carl sbad, CA), and stained with coll oidal Coonassie
bl ue. I | anes were systematically 5 cut across the
Tablgt6: &n@émea@ﬁ% aﬁ%ﬂg&ﬂm&c&plmsog (1PydSInassN3ESS gFein
accofdafédRAH tKeelﬁin(iHiﬂQm@B dlom‘éﬁ&]hﬁﬁd t/&kinake.86h) AddyMhhsing et al.,

20, $Eene 0o IR BRRER by s imenaisea). ri of 1y,

gel plugs were dest ai ned over ni ght in 5MM NHAHCOB in
50%t OH, digested with for 4 hours with trypsin at
12.5 ng/l in 5mMM NH4HCO3. Peptides were extracted
wth 1% formc acid, transferred into a second 96 well

I d df under Dr y N wer e
T eggs gglnged 10 Sfoq'ﬁ 1% f oﬁ%&yg}éf d i r@ﬁ%t"%?&almd 5 gl
idemtie |INjreted | nto the LAdesifugl sysi eneteotypi ot e n
fidagi@Rt|i f i cation peptides peptide
available and
identified
1 DNAPK 606 20 X
2 TIF1b 202 6 X
3 p38a 343 11 X
4 CDK2 196 4 X
5 TYK2 77 3 X
6 LYN 67 2 X




3.2 Mass spectronetric data acquisition 15 Peptide
sanples were injected into a nano LC system (CapLC

woaioens10e¢ U ti nat e,

Di onex) which was dir ectP@I/EP2006/062984

coupl ed either to a quadrupole tinme-of-fligth (Qror2,

QTOF Utinm, QIOF Mcro,

Sci ex) or

Thaor
et 1

ion trap (LCQ Deca XP,

= =S
|9) IIIIIII Uﬂ.

MX¥¥-omass or QSTAR Pul sar

LTQ

ot et or Do
C\/l. I UIIUL T

AL

da
T C'Jl.l UCO VVCT C

Kiompar
idSfliLe d
t1me
ficatieng
acet g
i dent
gener

IKimgdson t

d or
PR vee
nitrile i
nitrile i
i fication
ated int

I} ||uoo O'J
h8cdr€ syst
pani ¢ sol v
n 20 15 an
N 0.1% f orn®
N 0.1 %fo
The pepti
he LC- M5/ M

eNumbsi nf a | Fxp
?ﬁ&@uﬁé& h a Yoteh

vent

dxparierentad f

@radlent
was H%

nipeptiges d an(ipﬁmi%nt B was 70%

rmc acid.
de nass and
B experi nent

B avaibibl fhd

e

ati on data
25 used to

gLery
Pf ot §

B e

r ot

J|S§)|2%g§)at e

d version of the
ei n 1§gquence dat

fernati onal
ase ([EBI)

Pr ot €
pepti

andqppgled

ntt)gt ICgLf elating t

measlur ed
he same

dat a
the S

dex
&t
ut ed

wer e
&
ret

(pe e

am

data with
ntr|e§
(Matri x Scifence;

In the database u

Si ng

Per ki nis et

o

K0 ¢

Ctro

I's 20 35514

1 depéendi n

%ESCOt

g on %hlch

3567).
MassS spect ronget er

Searkh

was used for t

PCT/ EP2006/ 062984

ores
he 30 ana

l'ysis.

WO 2006/ 134056
-51- 4. Results The results of the

Si gnal oki nome experinment are shown in Figure 2. This

figure shows a

Table™? @%@ge?céé & éJrotEb@ﬁ c‘i))eﬁ

I Muno

A4 160

anti -

I osli ne an

conparison of Drug pull downs using

Ei]\é ‘h&éﬂﬁhed

ti body

lmlﬁme@wagm (H’, seq Eable b} Kiingse mmswad% a@ﬁﬁ&npwpfh the human
kmh@trﬁalme%laﬁﬁr@ (W/‘/lﬁhzib‘é c¥BY) 8nd NRhinkicedl., 2002 HigsiRe WO8L£1912-1934

0. .ki,nases

as %’5‘2&‘&39 iR HP p!meetaéy n@f

of these

wer e

ki nases.

Il'glggn

opreC|p|tat|on (I
proteins were identified,

P)
12

Ki nases identified with both
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IP DNAPK HGDLPDIQIK

IP DNAPK LACDVDQVTR

IP DNAPK AALSALESFLK

IP DNAPK DQNILLGTTYR

IP DNAPK FMNAVFFLLPK

IP DNAPK VTELALTASDR
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P DNAPK TVGALQVLGTEAQSSLLK

P EGFR VLGSGAFGTVYK

P EGFR IPLENLQIIR

P EGFR GDSFTHTPPLDPQELDILK

P FAK LGDFGLSR

P FAK FLQEALTMR

P FAK FFEILSPVYR

P FAK LLNSDLGELINK

P FAK TLLATVDETIPLLPASTHR

P HER2/ErbB2 VLGSGAFGTVYK

P LYN EEPIYIITEYMAK

P p38a LTDDHVQFLIYQILR

P p38a NYIQSLTQMPK
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P TYK2 HGIPLEEVAK
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| P DNAPK FMNAVFFLLPK

2006/ 134056 PCT/ EP2006/ 062984

| P CDK2 | GEGTYGWYK
| P DNAPK HGDLPDI Q K
| P DNAPK DQNI LLGTTYR
| P DNAPK VTELALTASDR WO
-53 KI NASE | DENTI FI ED

| P DNAPK

PROTEOTYPI C EXPERI MENT NAME PEPTI DE | P DNAPK

LGASLAFNNI YR

| P DNAPK LNESTFDTQ TK

| P DNAPK

| P EDKEP2006/062984
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acchMiahé R Innlh kihdSe ROMRHCIA
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| P FAK FFEI LSPVYR
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| P FAK LLNSDLGELI NK | P FAK
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é%%\%@? plary pateRg) £ QGEALTMR

Kinase Kinase Score | Number of Experimental | Identified
identification | Name peptides identified | proteotypic also in IP

peptide (see table
available and | 1)
identified

1 DNAPK | 6592 263 X IP

2 FRAP 356 9 X

3 ATM 113 3 X

4 ATR 91 2 X

5 CDC2 309 11 X

6 YES 1747 100 X

7 CaMK2d | 1003 41 X

8 JNK1 1011 45 X

9 JNK2 317 11 X

10 CaMK2g | 811 21 X

11 p38a 1145 90 X IP

12 TNK1 81 4 X

13 GSK3B 1408 81 X

14 FYN 1845 115 X

15 SRC 1780 91 X

16 Erk2 1677 200 X

17 CaMK2b | 122 3 X
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HG PLEEVAK | P TYK2 LSDPGVGLGALSR WD 2006/ 134056
-54 Tabl-e¥%: Ki nases identified

PCT/ EP2006/ 062984

after dr ug pul | dOWI: YVLt hhki nobleads Ki nase Ina\[nss are
Kitase p: / | Ki ks copSeonn Nvimbirf ot al | Fxp@aboentabl idaniicd
agafieatihT N, 3L C7Rr | ReBSUTaTHRm TR figipic | alsoin TP

Experinental | denﬁ ified identificatipPentiite pepf (Wedable
identifigd proteotypiclalso in IP pepi‘hﬂﬁb[eszﬁﬁ] 1) ppl e
Ia:“F/\’ZIFJ gglaega;dsl)ATllvldi%I gl >e<oI 41A$QAST P! X“ équcz 3092
1018 45 JINKINke] 99 11 x 180 Camkag| 811 K1 X 1) p3sa
12193 99 A ¢kar 11 X

20 GSK3A 1390 117 X

21 AurA 198 8 X

22 RIPK2 634 19 X

23 CDK2 1172 50 X IP

24 ADCK1 88 4

25 CKla 566 21 X

26 GAK 1995 61 X

27 AAK1 123 3 X

28 CDK9 379 13 X

29 CK1d 206 7 X

30 Erkl 566 26 X

31 NEK9 1947 102 X

32 TYK2 222 6 X IP

33 AMPKal 93 3 X

34 LYN 1783 67 X IP

35 AurB 287 10 X

36 CKle 314 10 X

37 EGFR 165 3 X IP

38 EphB2 1165 43 X

39 ALK2 299 11 X




12 TNK1 81 4 X 13 GSK3B 1408 81 X 14 FYN 1845 115 X
15 SRC 1780 91 X 16 Erk2 1677 200 X 17 CaMK2b 122 3

wWO200012086/ 134056 PCT/ EP2006/ 062984
Score Nunmber of Experinental

| denti fi

ed

- 55 Ki naseCKEP96062984

i dentification Name peptidesSG-dentified proteotypic

also in IP peptide (see table available and 1)
Hept-Het—318—3NK3—599—26—%—19—CK2ap—316—311+—X26
KiBas8A 139Kindse X mmymmm (ﬂ' X 22| Rkpitimedal | ddeatified
FHEROIGRT | o7 RIS R i
29 CK1 d [206 7 X | 30 Efkl 566 26 X 3ppemtids 1947/ (sgotable
|3.;_> TYK2 222 6 X I[P 33 AI\/PKal 93 3 X PvauiblclaifiB| 6y X
identified

40 DDRI1 759 28 X

41 TBK1 2042 72 X

42 CSK 1584 102 X

43 TEC 50 2

44 ZAK 499 16

45 ALK4 472 9

46 ADCK3 309 8 X

47 MAP2KS | 795 32

48 EphB4 2237 165 X

49 ARG 2128 69 X

50 FER 2762 130 X

51 RSK2 2100 99 X

52 CK2a2 930 32 X

53 BMPRI1A | 676 19 X

54 TGFbR1 478 15 X

55 EphAS 114 4 X

56 BRK 107 3

57 FAK 1933 95 X IP

58 ILK 209 6 X

59 CDKS5 699 27 X

60 DDR2 1073 44 X

61 JAK1 1083 31




35 AurB 287 10 X 36 CKle 314 10 X 37 EGFR 165 3 X IP
38 EphB2 1165 43 X 39 ALK2 299 11 X WD 2006/ 134056

WO ON6ERPASO6/ 062984

Experi men

t al

-56 Ki nase Ki nase Score NUPGBEPING/062984
i dentification Name peptides
identified proteotypic alsoc3n IP peptide (see table

I dentified

avail able and 1) identified 40 DDR1L 759 28 X 41 TBKl1
20427242 CSK—1584-102 %43 FEC56—2 44— ZAK499
KindsX 45 |Aiiasel 72| Scoxe | Mimitipekd 309 8| Rxpermpiitab KEdénddied
aRIAG IR I NABE™) oo oo | HPUSRIBEHSRE ecbseqtSic T R IP
676 19 X | 54 TGFbRL 478 15 X 55 EphAbpeptides X 5fsegtable
107 3 57 |FAK 1933 95 X|IP available and | 1)
identified

62 MYT1 152 5

63 PKCd 53 4

64 RSK3 2227 117 X

65 Weel 550 18 X

66 ACTR2 193 5

67 MAP3K2 | 383 15

68 ACTR2B 82 2

69 WeelB 550 18

70 ABL 1133 35

71 MET 503 12

72 BRAF 361 7

73 INSR 1807 64 X

74 KHS1 393 12

75 PAK4 448 15 X

76 PKD1 58 2

77 PKD2 58 2 X

78 IGFIR 935 28 X

79 PHKg2 519 16 X

80 CaMKK2 | 199 5 X

81 MAP2K2 | 294 6 X

82 TGFbR2 49 2

83 Fused 42 2




58 ILK 209 6 X 59 CDK5 699 27 X 60 DDR2 1073 44 X 61

JAK1 1083 31 WD 2006/ 134056 PCT/ EP2006/ 062984
waKewad®1086 nase Score Nunber of Experi nment al

-57
| deeit/EP10061062984

identification Name peptides identified proteotypic
also in IP peptide (see tabi®& available and 1)
identified 62 MYT1l 152 5 63 PKCd 53 4 64 RSK3 2227

117

ALl
vieTh

C 10
J LU

fad Al ACTRD
AVAV Y s\ ) I | V-

102 L £7 MADDWKYD D209
Il J U TV J1T'\4 JOUJ

o
U

Kiise 68 ACTRDBSE? [S@Fe G50 18 X | RepciBuentsBBIdmtified
iafphifalion | Ndte L ) g PrfdesTodmigd TRRASyR L) gl jn 1P
2 X 78 I|GF1IR 935 28 X| 79 PHKg2 519 {iBeptidegp Calvidke table
199 5 X available and | 1)
identified
84 EphA2 | 2099 90 X
85 ACK 169 4 P
86 NLK 46 2
87 CDK7 623 20 X
88 CHK2 58 2 X
89 KHS2 60 4 P
90 MLK3 59 1 X
91 PKCe 53 4 X
92 PKCh 53 4 X
93 PYK2 106 3 X
94 TAO2 120 3
95 CKlgl 45 2 X
96 LIMK 1 271 6
97 MAP2K1 | 480 14
98 HRI 52 1
99 SIK 36 1
100 Erk7 67 1
101 NEK2 145 4
102 NEK7 175 5
103 BMPRIB | 179 5 X
104 MAP2K3 | 133 5
105 FGFR2 514 17




81 MAP2K2 294 6 X 82 TGFbR2 49 2 83 Fused 42 2 WO
2006/ 134056 PCT/ EP2006/ 062984 -58 Ki nase Ki nase Score

woovbas406d Experi ment al

Identified identificaPCDRPIasI®52984

peptides identified proteotypic also in I[P peptide
avai |l abl e and 1)59dentified 84 EphA2 2099
90 X 85 ACK 169 4 IP 86 NLK 46 2 87 CDK7 623 20 X 88
CHK2 58 2 X 89 KHS2 60 4 IP 90 MLK3 59 1 X 91 PKCe 53
4 X 92 PKCh 53 4 X 93 PYK2 106 3 X 94 TAQZ 120 3 95
CKlgl 45 2 X 96 LIMK1 271 6 97 MAP2K1 480 14 98 F R
Table 91 SequengexoBproteotypig peptidesstpr kinases idegtified afieridrugp 2
pulNRnslviih Riddb2aBVRR Babie®)5 X

(see table

IDENTIFIED PROTEOTYPIC
EXPERIMENT | KINASE NAME PEPTIDE
KinobeadDP AAK1 ADIWALGCLLYK
KinobeadDP ABL GQGESDPLDHEPAVSPLLPR
KinobeadDP ABL WTAPESLAYNK
KinobeadDP ABL VADFGLSR
KinobeadDP ABL NGQGWVPSNYITPVNSLEK
KinobeadDP ADCK3 DKLEYFEERPFAAASIGQVHLAR
KinobeadDP ADCK3 SFTDLYIQIIR
KinobeadDP ADCK3 VALLDFGATR
KinobeadDP ADCK3 AVLGSSPFLSEANAER
KinobeadDP ALK2 WFSDPTLTSLAK
KinobeadDP ALK4 TIVLQEIIGK
KinobeadDP ALK4 EAEIYQTVMLR
KinobeadDP AMPKal IGHYILGDTLGVGTFGK
KinobeadDP ARG AASSSSVVPYLPR
KinobeadDP ARG ESESSPGQLSISLR
KinobeadDP ARG GAQASSGSPALPR
KinobeadDP ARG VLGYNQNGEWSEVR
KinobeadDP ARG VPVLISPTLK
KinobeadDP ARG WTAPESLAYNTFSIK
KinobeadDP ARG VADFGLSR
KinobeadDP ARG NGQGWVPSNYITPVNSLEK




104 MAP2K3 133 5 105 FGFR2 514 17 WD 2006/ 134056
PCT/ EP2006/ 062984 -59 Table 9: Sequences of

w@e@badtoypi ¢ peptides for kinases identified aPCEEPIINGIQS2984
pul | downs wi th ki nobeads (see Tabl e 8) | DENTIFI ED
PROTEOTYPI C EXPERI MENT KI NA®E NAVE PEPTI DE Ki nobeadDP
AAK1 ADI WALGCLLYK Ki nobeadDP ABL GQGESDPLDHEPAVSPLLPR

Ki-rebead BDPABEWHAPESEAYNIK—IKF-rebead BP—ABEVABFGESR
Ki nobeadDP [ABL NGQGWPSNYI [TIRNSTHREIXPREBEQDY PAOCK3
E ﬁ% K i?@i ADCK3 SFTDLYIQ IR
nggea E m%%@e}ﬂ Z?no eadDP_ ADCK3
PPFLSEANAGR  Ki nobead TLTSLAK
Ki nobeadDP [ALK4 TIVLCOEI | GKH  Ki nobeadDP_ALK4
KEO6AEPVM R At nobeadDP_ AMPKAENESIUVREREKGVGTFGK
Ki nobeadDP |[ARG AASSSSWPY PR Ki nobeadDP ARG
KinobeadDPAL SI| SRA Ki nobead DH ARGPLASAPERRPAENR ASK
Ki nobeadDP |[ARG VL GY EVR " Ki nobeadDP ARG
K¥BYIBBTLK | AfiraobeadDP ARG VEAPESHYNEESIK Ki nobeadDP
ARG VADFA $R Ki nobeadDP ARG
Ki#80&{dbp4056 KRB/ EP2006/ 062(984 I EYAPR
KinobeadDP AurB SNVQPTAAPGQK
KinobeadDP BMPRI1A FNSDTNEVDVPLNTR
KinobeadDP BMPRI1A WNSDECLR
KinobeadDP BMPRI1A YEGSDFQCK
KinobeadDP BMPRI1A YMAPEVLDESLNK
KinobeadDP BMPRI1A ETEIYQTVLMR
KinobeadDP BMPRI1A HENILGFIAADIK
KinobeadDP BMPRI1A VFFTTEEASWFR
KinobeadDP BMPRI1A YGEVWMGK
KinobeadDP BMPRI1B ETEIYQTVLMR
KinobeadDP BMPRI1B HENILGFIAADIK
KinobeadDP BMPRI1B VFFTTEEASWFR
KinobeadDP BMPRI1B YGEVWMGK
KinobeadDP CaMK2b LTQYIDGQGRPR
KinobeadDP CaMK2b NLINQMLTINPAK
KinobeadDP CaMK2b AGAYDFPSPEWDTVTPEAK
KinobeadDP CaMK2b DLKPENLLLASK
KinobeadDP CaMK2d FYFENALSK
KinobeadDP CaMK2d AGAYDFPSPEWDTVTPEAK




-60-

| DENTI FI ED PROTEOTYPI C EXPERI MENT KI NASE NAME

PEPTI DE Ki nobeadDP ATM LWNLLQLSK Ki nobeadDP ATR

WORNETBEY/VNEK  Ki nobeadDP Aur A SKQPLPSAPENNPEREL/ABH06/062984

Ki nobeadDP Aur A VEFTFPDFVTEGAR Ki nobeadDP Aur B
| YLI LEYAPR Ki nobeadDP Aur B @NVOPTAAPGOK Ki nobeadDP
BMPRI A FNSDTNEVDVPLNTR Ki nobeadDP BMPRI A WNSDECLR

Ki-rebeadBPBMPRI-A—YECSBFOGKk—Kirobead DP-BMPR-A
YMAPEVLDESIUNK Ki nobeadDP [BVARNAIHFD PROAIRGTYPIC
EXPR EM%@ i nobeadDP BMPRI A

%E I i now %%'X%N\NGK Ki nobeadDP
Kﬁ%’ BpETEI Ki nobea,gggpgwgiggﬁm LGFI AADI K
Ki nobeadDP [BVPRI B VEETTEEASWR _Ki nobeadDP BMPRI B
KitGhaiigpK  Ki DP CaM<2bpyENt PSRGRPR  Ki nobeadDP
Ca b AK  Ki no eadDP CaMK2b
PEW\igY) K Ki nob M@tm@LKPENLLLASK
Ki nobeadDP [CalVK2 FYFEI\IAL i nobeadDP CaMK2d
PE\iPT, K WO 20 qugﬁ@mﬁms/ [RP2006/ 062984
-61- | DENTIFI ED EOCTYPIIC
KinobeadDP CaMK2g AGAYDFPSPEWDTVTPEAK
KinobeadDP CaMK2g DLKPENLLLASK
KinobeadDP CaMKK2 GPIEQVYQEIAILK
KinobeadDP CaMKK2 LAYNENDNTYYAMK
KinobeadDP CDC2 DLKPQNLLIDDKGTIK
KinobeadDP CDC2 NLDENGLDLLSK
KinobeadDP CDC2 SPEVLLGSAR
KinobeadDP CDC2 IGEGTYGVVYK
KinobeadDP CDK2 APEILLGCK
KinobeadDP CDK2 FMDASALTGIPLPLIK
KinobeadDP CDK2 ALFPGDSEIDQLFR
KinobeadDP CDK2 IGEGTYGVVYK
KinobeadDP CDK5 IGEGTYGTVFK
KinobeadDP CDK5 SFLFQLLK
KinobeadDP CDK7 APELLFGAR
KinobeadDP CDK7 VPFLPGDSDLDQLTR
KinobeadDP CDK9 GSQITQQSTNQSR
KinobeadDP CDK9 IGQGTFGEVFK
KinobeadDP CKla HPQLLYESK
KinobeadDP CKla LFLIDFGLAK




EXPERI MENT Kl NASE NAME PEPTI DE Ki nobeadDP CaMK2d

DLKPENLLLASK Ki nobeadDP CaMK2g FYFENLLSK Ki nobeadDP
w@220vsasposel QYl DGQGRPR  Ki nobeadDP CaMK2g NLI NQWRAT/KPAKG6/062984

Ki nobeadDP CaMK2g AGAYDFPSPEWDTVTPEAK Ki nobeadDP

CaMK2g DLKPENLLLASK Ki nobed®DP CaMKK2 GPI EQVYCEI Al LK

Ki nobeadDP CaMKK2 LAYNENDNTYYAMK Ki nobeadDP CDC2

DL WD | r\l'\l/f'"l'l V4 [V

abeae
DTN AT PINOTT 1IN TN IIUIJCU.

Ki nobeadDP CDC2 SPEVLLGSAR IDENSBIEFIDPROTROTYPIC
ot K i ELCGCK Ki nobeadDP
é m,lxlﬁ‘@‘g%% [ k%mskggk) CDK2 ALFPGDSEI DQLFR

KitbpoReRd DP | @Ky | GEGTYGWYIepsikibehaadlly CDKS
| GEGTYGTVEK _ Ki nobeadDP CDK5 SELFQ LK Ki nobeadDP_ CDKY
; DPAR |KirpeadDP CDK7| ¥REMRGASEEPAKIR  Ki nobeadDP
CDK9 GSQT TNQSR  Ki nobeladDP KO | GOGTEGEVEK

Kiki epdDP | @da 14PQLLYESK TV .npA: Kla LFLI DFGLAK
WO 2006/ 134056 PCT/ EP2006/1062984 -62- | DENTI FI ED

KBEEEEOPYP! € dRRER MENT Kl NASEDRAHYSRERR | DE  Ki nobeadDP
CK1 d EDDKRDYSYI R

KinobeadDP CKle GNLVYIIDFGLAK

KinobeadDP CKle TVLLLADQMISR

KinobeadDP CKlgl TLFTDLFEK

KinobeadDP CK2al GGPNIITLADIVKDPVSR

KinobeadDP CK2al QLYQTLTDYDIR

KinobeadDP CK2al TPALVFEHVNNTDFK

KinobeadDP CK2a2 HLVSPEALDLLDKLLR

KinobeadDP CK2a2 LIDWGLAEFYHPAQEYNVR

KinobeadDP CK2a2 QLYQILTDFDIR

KinobeadDP CK2a2 TPALVFEYINNTDFK

KinobeadDP CK2a2 VLGTEELYGYLK

KinobeadDP CSK HSNLVQLLGVIVEEK

KinobeadDP CSK LLYPPETGLFLVR

KinobeadDP CSK VMEGTVAAQDEFYR

KinobeadDP DDRI1 AQPFGQLTDEQVIENAGEFFR

KinobeadDP DDRI1 NCLVGENFTIK

KinobeadDP DDRI1 NLYAGDYYR

KinobeadDP DDRI1 QVYLSRPPACPQGLYELMLR

KinobeadDP DDRI1 WMAWECILMGK

KinobeadDP DDRI1 YLATLNFVHR




Ki nobeadDP CK1 d GNLVYI | DFGLAK Ki nobeadDP CK1 d
TVLLLADOM SR  Ki nobeadDP CKle FDDKPDYSYLR Ki nobeadDP

w@hkibe/16E0/Y] | DFGLAK  Ki nobeadDP CKle TVLLLADQWSREP2006/062984

Ki nobeadDP CK1gl TLFTDLFEK Ki nobeadDP CK2al
GGPNI | TLADI VKDPVSR  Ki nobeadi3 Ck2al QLYQTLTDYDI R
Ki nobeadDP CK2al TPALVFEYVNNFDFK Ki nobeadDP CK2a2

LI \/CDPI Al r\| I DI |

n
INCLETN

22 11N
CUINZTZ T

V\GLAEFYHPA(JEYN\/R Ki nobeagﬁﬁ?)m%ml?mmmlc

EXPR mgs Yl I\Sﬁ Ki nobeadDP CK2a2
%E I [ no% ﬁg OLLGVI VEEK

Kllﬁbﬂ&ﬁmﬂDP iRy L YPPETGLFLMipy ARG g2dDP CSK
VVEGTVAAQDEFYR Ki nobeadDH DDR1 AQPFGO TDEQVI ENAGEFER

K#bB&aewd DP | PRty NCLVGENFTI [KeniAi DDR1 NLYAGDYYR
Ki nobeadDP [DDR1 QVYLSRPPACPQE YEIM R Ki nobeadDP DDR1
MYBMESPL MK piskmobeadDP DORIEMRRSEOEYHVR WO 2006/ 134056
PCT/ EP2006/]062984 -63- | OENTI FI ED PROTEQTYPI C
; SERDVENT [KHKBRSE NAVE PEATFPERPIS DP DDR2
DVAVEEFPR |Ki nobeadDP EMATQ AS Ki nobeadDP

KinbbehdPPPNIISHSRYR NLYSGDYYR

KinobeadDP DDR2 QTYLPQPAICPDSVYK

KinobeadDP DDR2 WMSWESILLGK

KinobeadDP DDR2 YLSSLNFVHR

KinobeadDP DNAPK AALSALESFLK

KinobeadDP DNAPK DQNILLGTTYR

KinobeadDP DNAPK FMNAVFFLLPK

KinobeadDP DNAPK FVPLLPGNR

KinobeadDP DNAPK GLSSLLCNFTK

KinobeadDP DNAPK HGDLPDIQIK

KinobeadDP DNAPK INQVFHGSCITEGNELTK

KinobeadDP DNAPK IPALDLLIK

KinobeadDP DNAPK LACDVDQVTR

KinobeadDP DNAPK LAGANPAVITCDELLLGHEK

KinobeadDP DNAPK LGASLAFNNIYR

KinobeadDP DNAPK LGNPIVPLNIR

KinobeadDP DNAPK LLEEALLR

KinobeadDP DNAPK LNESTFDTQITK

KinobeadDP DNAPK LPLISGFYK

KinobeadDP DNAPK LPSNTLDR




Ki nobeadDP DDR2 | FPLRPDYQEPSR Ki nobeadDP DDR2
NLYSGDYYR Ki nobeadDP DDR2 QTYLPQPAI CPDSVYK

weoweheasddP DDR2 WWVBWESI LLGK  Ki nobeadDP DDR2 PCT/EP2006/062984
YLSSLNFVHR Ki nobeadDP DNAPK AALSALESFLK Ki nobeadDP
DNAPK DQNI LLGTTYR Ki nobead3# DNAPK FMNAVFFLLPK
Ki nobeadDP DNAPK FVPLLPGNR Ki nobeadDP DNAPK

S-SSH-ENFH——Kirebead BP—BNARPK—HEBEPBHOH—IKi-rebead BP
DNAPK | NQVRHGSCI TEGNELTK  [KIDHUNEHABD BWEOWXLHICLI K

E é%ME‘Q\/ pE eadDP DNAPK
@W %@I | nobead PK _LGASLAFNNI YR
KitbheRepd DP | INAREKL GNP VPLNI lf%E' 1 §RAGHEDP DNAPK
LLEEALLR Ki nobeadDP DNAPK [ NESTFDTQ TK Ki nobeadDP

Ki DPPL! $GNKPKKI nobead DRVIREBKAFPANNRL DR VO
2006/ 134056 PCT/ EP2006/ 062984 -64- | DENTI FI ED

KRGEEOPYP! ¢ BRRER VENT KI NAGE MWAYEHEPAKDE  Ki nobeadDP
DNAPK | QETUSAADR  Ki nobeadDP DNAPK MSTSPEAFLALR

Kb heaemd DP | BaRIKNI LEESL CELVAKIFHimgiiaedDP DNAPK
NLLIFENT DUK Ki nobeadDP ONAPK NI SSNEAI SILEFI R

KinobeadDP DNAPK NLSSNEAISLEEIR

KinobeadDP DNAPK QITQSALLAEAR

KinobeadDP DNAPK QLFSSLFSGILK

KinobeadDP DNAPK SLGPPQGEEDSVPR

KinobeadDP DNAPK SQGCSEQVLTVLK

KinobeadDP DNAPK TVGALQVLGTEAQSSLLK

KinobeadDP DNAPK TVSLLDENNVSSYLSK

KinobeadDP DNAPK VCLDIIYK

KinobeadDP DNAPK VTELALTASDR

KinobeadDP DNAPK VVQMLGSLGGQINK

KinobeadDP EGFR GDSFTHTPPLDPQELDILK

KinobeadDP EphA2 DGEFSVLQLVGMLR

KinobeadDP EphA2 FADIVSILDK

KinobeadDP EphA2 LPSTSGSEGVPFR

KinobeadDP EphA2 NILVNSNLVCK

KinobeadDP EphA2 VSDFGLSR

KinobeadDP EphAS5 WTAPEAIAFR

KinobeadDP EphAS VSDFGLSR

KinobeadDP EphB2 AGAIYVFQVR

KinobeadDP EphB2 FGQIVNTLDK




Ki nobeadDP DNAPK Q TQSALLAEAR Ki nobeadDP DNAPK

QLFSSLFSA LK  Ki nobeadDP DNAPK SLGPPQGEEDSVPR
wdeaehemsdP DNAPK SQGCSEQVLTVLK Ki nobeadDP DNACPKEP2006/062984

TVGALQVLGTEAQSSLLK  Ki nobeadDP DNAPK TVSLLDENNVSSYLSK

Ki nobeadDP DNAPK VCLDI | YK +hrobeadDP DNAPK

VTELALTASDR Ki nobeadDP DNAPK VWQWLGSLGGEQ NK

Kinahao
N TTO O T O LI

bhoadPD EOFD ONCETLITPOND DO N L 2N dDP _Enh AD
CO T\ ODoJ | W, |

Wi nahaon n
I\ INFTTuogTcaunia L'JIII_\L
DGEFSVLQLVEMLR  Ki nobeadDH HRENRPIIHAD PROTBOTYPIC
E ﬁ@ﬁﬁ@s RAIMESE nobeadDP EphA2
ﬂ)ﬁm | no%ead%?EDh GLSR Ki nobeadDP
KEBBARDITAPEALARR  Ki nobeadDrpie SR
Ki nobeadDP |EphB2 AGAI YVFQOMR Ki nobeadDP EphB2
KinGhdaiypL DK | W3 8906/ 134056 [REHTERZ BEGF] GRO>-
| DENTI FI ED|PROTEOTYPI C EXAERI MENT KI NASE NAVE PEPTI DE
KibpeRepdDP |EpaBd TFPNVWENRAW vi(sKpieadDP EphB2
V_DTI AADESESQVDL GGR K| nobead_DP EphB2
K#bb&laerd DP (EpiaEd VSDFGLSR | sppbesgDP EphB4
APSGAVI DYEVK ™ Ki nobeadDP HphB4 FPQUWSAIL DK Ki nobeadDP
KiaBh&DPNDGDERYRAL VAVLR APSGAVLDYEVK
KinobeadDP EphB4 FPQVVSALDK
KinobeadDP EphB4 LNDGQFTVIQLVGMLR
KinobeadDP EphB4 WTAPEAIAFR
KinobeadDP EphB4 NILVNSNLVCK
KinobeadDP EphB4 VSDFGLSR
KinobeadDP Erk1 NYLQSLPSK
KinobeadDP Erk1 APEIMLNSK
KinobeadDP Erk1 YIHSANVLHR
KinobeadDP Erk1 ICDFGLAR
KinobeadDP Erk2 FRHENIIGINDIIR
KinobeadDP Erk2 GQVFDVGPR
KinobeadDP Erk2 LKELIFEETAR
KinobeadDP Erk2 NYLLSLPHK
KinobeadDP Erk2 VADPDHDHTGFLTEYVATR
KinobeadDP Erk2 APEIMLNSK
KinobeadDP Erk2 YIHSANVLHR
KinobeadDP Erk2 ICDFGLAR
KinobeadDP FAK FFEILSPVYR
KinobeadDP FAK FLQEALTMR




Ki nobeadDP EphB4 WIAPEAI AFR Ki nobeadDP EphB4

NI LVNSNLVCK  Ki nobeadDP EphB4 VSDFA.SR Ki nobeadDP
wdEedob/1006E€SLPSK  Ki nobeadDP Er kl APEI MLNSK  Ki PODERZIDR062984

Er kI YI HSANVL14R Ki nobeadDP Erkl | COFGLAR Ki nobeadDP

Erk2 FRHENI | G NDI | R Ki nobeddDP Er k2 GQVFDVGPR

Ki nobeadDP Er k2 LKELI FEETAR Ki nobeadDP Er k2

ANVLL CI D1 AL [V h AP Erle2 \/APDPMMADLTCFLE TEWVW/ATR
INTLLJYLT L5\ I N\|& \'4

Ki nobeadDP [Erk2 APEI M_NSK | WOENFEEEIPPROTEQTHBACVL 14R
Ry E G
Kinc8é4app006/|G64084 - 66- | DOGNTEDE OTYPI C

EXPERI VENT |KI NASE NAVE PEFRTI DE Ki nobeadDP FAK
KinbDSIAPEL | Nk A nobeadDP RAK ITADYREPL PRARRRRLIAR

Ki nobeadDP [FAK LGDFA. SR Ki nobeadDP FER LQDWELR
Kibp&aepd DP | FAk QEDGGVYSSSAUKGDEKGIGReadDP FER

SGVWLLNPI PK  Ki nobeadDP FHR WIAPEALNYGR Ki nobeadDP
KinBheRadBBT PAIlIHERLT SI NNK - Ki nobgp$iaEL kRAP VLGLLGALDPYK
KinobeadDP FER QEDGGVYSSSGLK
KinobeadDP FER SGVVLLNPIPK
KinobeadDP FER WTAPEALNYGR
KinobeadDP FRAP GPTPAILESLISINNK
KinobeadDP FRAP VLGLLGALDPYK
KinobeadDP FYN EVLEQVER
KinobeadDP FYN WTAPEAALYGR
KinobeadDP FYN LIEDNEYTAR
KinobeadDP FYN GSLLDFLK
KinobeadDP FYN IADFGLAR
KinobeadDP GAK ALVEEEITR
KinobeadDP GAK AMLQVNPEER
KinobeadDP GAK AVVMTPVPLFSK
KinobeadDP GAK IAVMSFPAEGVESALK
KinobeadDP GAK TPEIIDLYSNFPIGEK
KinobeadDP GSK3A VIGNGSFGVVYQAR
KinobeadDP GSK3A VTTVVATLGQGPER
KinobeadDP GSK3A YFFYSSGEK
KinobeadDP GSK3B LLEYTPTAR
KinobeadDP GSK3B LYMYQLFR




Ki nobeadDP FYN EVLEQVER Ki nobeadDP FYN WIAPEAALYGR

Ki nobeadDP FYN LI EDNEYTAR Ki nobeadDP FYN GSLLDFLK
weowehemasddP FYN | ADFGLAR Ki nobeadDP GAK ALVEBRTRP2006/062984

Ki nobeadDP GAK AMLQVNPEER Ki nobeadDP GAK AVVMIPVPLFSK

Ki nobeadDP GAK | AVMSFPAEGVESALK Ki nobeadDP GAK

TPEI | DLYSNFPI GEK  Ki nobeadDP GSK3A VI GNGSFGYWYQAR

haoadPNPD OCCIK2 A \/TT\AATILCOCPER KinahaoaadNDD CCIKD A
OITN\J M

Ki e
YFFYSSGEK |Ki nobeadDP GSK3BDENVIFIFARPRQTROFNMIC

<SP PR S

Ki5hBoiepdDP VI GNGSFOWMYfGsIfE RP GSK3B
YEEYSSGEK |Ki nobeadDP | GF1R AENGPGPGVL V] R Ki nobeadDP

KinGhdaDESHAL G K Ki nobeag]ﬂ?yggﬁ k R MYFAFNPK
KinobeadDP I GE 1 R TTI NNEYINYR Ki nobeadDP | GFIR

Ki¥o6d4aPPCOLERNEIR! R Ki nobepsPRGPEPGVIRVERYETDYYR
Ki nobeadDP |1 GFIR | EFIL NEASVVK  Ki nobeadDP |GF 1 R

KincbE@PR  HirgppradDP | LK MYASHWYAREAIFRK

KinobeadDP IGFIR MYFAFNPK

KinobeadDP IGFIR TTINNEYNYR

KinobeadDP IGFIR VAGLESLGDLFPNLTVIR

KinobeadDP IGF1R DIYETDYYR

KinobeadDP IGFIR IEFLNEASVMK

KinobeadDP IGFIR IGDFGMTR

KinobeadDP ILK MYAPAWVAPEALQK

KinobeadDP INSR DLLGFMLFYK

KinobeadDP INSR ELGQGSFGMVYEGNAR

KinobeadDP INSR ESLVISGLR

KinobeadDP INSR TIDSVTSAQELR

KinobeadDP INSR TVNESASLR

KinobeadDP INSR WEPYWPPDFR

KinobeadDP INSR DIYETDYYR

KinobeadDP INSR IEFLNEASVMK

KinobeadDP INSR WMAPESLK

KinobeadDP INSR IGDFGMTR

KinobeadDP JNK1 NIIGLLNVFTPQK

KinobeadDP JNK1 APEVILGMGYK

KinobeadDP JNK1 ILDFGLAR




Ki nobeadDP | NSR DLLGFMLFYK Ki nobeadDP | NSR
ELGQGSFGWYEGNAR Ki nobeadDP | NSR ESLVI SGLR

wdeovehamsdP | NSR TlI DSVTSAQELR Ki nobeadDP | NSRPCT/EP2006/062984

TVNESASLR Ki nobeadDP | NSR VEPYWPPDFR  Ki nobeadDP | NSR
DI YETDYYR Ki nobeadDP | NSR 1@~ NEASVMK  Ki nobeadDP
I NSR WWAPESLK Ki nobeadDP | NSR | GDFGMIR  Ki nobeadDP

nl N 1MIKA1 I\nE\ /1 1 mv/r“vv

ERRERIM

/

JP'K; P“ [| f"l I M\/r—'rnm/ i nah
NV LI \(I\ N TTUNM
Ki nobeadDP

JNK1 | LDFGLAR V|

AR N e

|4} J TN 7\ TN

OTHUVEIRBADBROTEOTYPIC
BT PROTEOTYPI C

I nobeadDP_JNK2

KibbeddbBVF TRGKK X
JNKZ || DFGI

i nobeadDP
AR Ki nobeadDP_J

JM@LE‘RW'TE@@YK Ki nobeadDP
NK3 NI SLLNVETPCK

K#bb&iaepd DP [ INKS
Kl nobeadDP

APEVI LGVGY]
LYN EEPI YI I TEY

Kifbp&lagpd DP

¥ ADFGLAR K
/'VTK  Ki nobeadDH

KAPHyNOBeRAAE INK3 | LDFGLAR
MAK Ki nobeadDP LYN GSLLDFLK |

I MERAUAR VAP2K2
MAP2K2 YP] PPPDAK

Kitbb&aerd DP (MK 3AFFMLDA LSK NHSnpR{adPORVET DLI GFGLQVAK
KinobeadDP JNK3 APEVILGMGYK
KinobeadDP JNK3 ILDFGLAR

KinobeadDP LYN EEPIYIITEYMAK
KinobeadDP LYN GSLLDFLK

KinobeadDP LYN IADFGLAR

KinobeadDP MAP2K2 ISELGAGNGGVVTK
KinobeadDP MAP2K2 YPIPPPDAK
KinobeadDP MET AFFMLDGILSK
KinobeadDP MET DLIGFGLQVAK
KinobeadDP MILK3 ITVQASPGLDR
KinobeadDP NEK9 AGGGAAEQEELHYIPIR
KinobeadDP NEK9 LGINLLGGPLGGK
KinobeadDP NEK9 LQQENLQIFTQLQK
KinobeadDP NEK9 SSTVTEAPIAVVTSR
KinobeadDP NEK9 TSEVYVWGGGK
KinobeadDP p38a LTGTPPAYLINR
KinobeadDP p38a NYIQSLTQMPK
KinobeadDP p38a SLEEFNDVYLVTHLMGADLNNIVK
KinobeadDP p38a LTDDHVQFLIYQILR
KinobeadDP p38a ILDFGLAR




Ki nobeadDP MLK3 | TVQASPGLDR Ki nobeadDP NEK9
AGGGAAEQEELHYI PI R Ki nobeadDP NEK9 LG NLLGGPLGEK

wdeovehemsdP NEK9 LQOENLQ FTQLQK Ki nobeadDP NEXOI/EP2006/062984

SSTVTEAPI AWTSR Ki nhobeadDP NEK9 TSEVYVWGEGEK
Ki nobeadDP p38a LTGIPPAYLI N9 Ki nobeadDP p38a
NYl QGSLTQWPK Ki nobeadDP p3 8a SLEEFNDVYLVTHLMGADLNNI VK

Ki-rebeadbPp38a—FbBHVOHYOH-R—Ki-rebeadbP—p38a
| LDFGLAR WD 2006/ 134056 PCM@HH/E]BEBMEOE‘Q’-PIC
E%PE Egl’ & PrNIe KI NASE NAME PEPTI DE
| nug c}gg QQKIE%EP @@C% i nobeadDP PHKg2
Kind ARPHRARR  Ki nobeadEPARﬂ@JX/@b WRFLHANNI VHR
Ki nobeadDP |PHKg2 VAVWIVLAAGR ' DP_PHKg2
KinsEE@PPEVR | Pfi eadDP PYKZ Kagg FRC nobeadDP
PY EVGQ DIFFPK Ki nobeadEP PY VLANLA14PPAE
Kitbb&iaepd DP | pYife.1 COFGLSR  [Ksmobsed PPHRNNGR 1k | ELEPVLR
Ki nobeadDP [RI P S| PAP FLSR  Ki nobeadDP Rl PK2
3 K i eadDP Rl Bk AV ERMEERIVK  Ki nobeadDP)
RSK2 EASAVIFTI Ki nobeadDP RSK? | GVPQFLSPEAQSIIR |
KinobeadDP PHKg2 LSPEQLEEVR
KinobeadDP PYK2 ENTSILLSGR
KinobeadDP PYK2 EVGLDLFFPK
KinobeadDP PYK2 VLANLAHPPAE
KinobeadDP PYK2 LGDFGLSR
KinobeadDP RIPK2 CLIELEPVLR
KinobeadDP RIPK2 SLPAPQDNDFLSR
KinobeadDP RIPK2 SPSLNLLQNK
KinobeadDP RIPK2 TQNILLDNEFHVK
KinobeadDP RSK2 EASAVLFTITK
KinobeadDP RSK2 LGMPQFLSPEAQSLLR
KinobeadDP RSK?2 NQSPVLEPVGR
KinobeadDP RSK2 LYLILDFLR
KinobeadDP RSK3 APQAPLHSVVQQLHGK
KinobeadDP RSK3 EASFVLHTIGK
KinobeadDP RSK3 LGMPQFLSTEAQSLLR
KinobeadDP RSK3 LYLILDFLR
KinobeadDP SRC AANILVGENLVCK
KinobeadDP SRC WTAPEAALYGR
KinobeadDP SRC LIEDNEYTAR




Ki nobeadDP RSK2 NQSPVLEPVGR Ki nobeadDP RSK2 LYLI LDFLR
Ki nobeadDP RSK3 APQAPLHSVWQQLHCGK Ki nobeadDP RSK3

WE2®BbNE408d GK Ki nobeadDP RSK3 LGVPQFLSTEAQSLLRPCT/EP2006/062984

Ki nobeadDP RSK3 LYLI LDFLR Ki nobeadDP SRC
AANI LVGENLVCK  Ki nobeadDP SR \WAPEAALYGR Ki nobeadDP

SRC LI EDNEYTAR WD 2006/ 134056 PCT/ EP2006/ 062984

LDENTL ] I:r\
NI i

DPOSTEAT\/D] I:Vr‘

-70-

LD NN I/I l\II\CI: NANMN— DCDTI N

Ki nobeadDP

Eﬁ’%%?% e

TI\UTL T ITT O

SRC GSLLDFLK K

AT

LI\ TVLTNT TWNIVL. T LT TT D

|B)MEEEIED’BRD’EEQN‘YIRICI YEK
eadDP TBK1
| EEETTTR Ki nhobeadDP|

JGPPEENHIGR
K| nobeadDP

SR Ki nobed|

-
| DI AP

KLVl GEDGQSVYK
Nl | R Ki nobeadDP TGFbR1

KihbiAdbP X | TR0
| TGFDRI VPNE

TG-bR1 11 DSATDT]
i beadDP TGH
FEDPS| DRPE| SEGTT]

oy G K Ki nobeadDP,
LK K nobeadDP TGFbR1

Kiab6dadGPVM-R TE nobeadDP TNHiGM PiyesbikLK Ki nobeadDP
TYK2 | G AEGTSPFI K Ki nobeadDP WeelB [ PQVI SQEFTELLK |

KifbBoRepdDP |\t B | SSPQVEEGOHINGENPPEGRDP YES

KinobeadDP ) TBK1 LFAIEEETTTR

KinobeadDP TBK1 TTEENPIFVVSR

KinobeadDP TBK1 VIGEDGQSVYK

KinobeadDP TGFbR1 HDSATDTIDIAPNHR

KinobeadDP TGFbR1 TIVLQESIGK

KinobeadDP TGFbR1 TLSQLSQQEGIK

KinobeadDP TGFbR1 VPNEEDPSLDRPFISEGTTLK

KinobeadDP TGFbR1 EAEIYQTVMLR

KinobeadDP TNK1 MLPEAGSLWLLK

KinobeadDP TYK2 LGLAEGTSPFIK

KinobeadDP WeelB IPQVLSQEFTELLK

KinobeadDP WeelB ISSPQVEEGDSR

KinobeadDP YES LLLNPGNQR

KinobeadDP YES LPQLVDMAAQIADGMAYIER

KinobeadDP YES SDVWSFGILQTELVTK

KinobeadDP YES AANILVGENLVCK

KinobeadDP YES EVLEQVER

KinobeadDP YES FQIINNTEGDWWEAR

KinobeadDP YES WTAPEAALYGR

KinobeadDP YES LIEDNEYTAR
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Ki nobeadDP YES LPQLVDMAAQ ADGVAYI ER Ki nobeadDP YES

SDW\SFAQ LQTELVTK  Ki nobeadDP YES AANI LVGENLVCK
weweheasdP YES EVLEQVER Ki nobeadDP YES FQ | NNAEIZERY0BAHS2984

Ki nobeadDP YES WIAPEAALYGR Ki nobeadDP YES LI EDNEYTAR

WD 2006/ 134056 PCT/ EP2006/ 06984 -71- | DENTI Fl ED

PROTEOTYPI C EXPERI MENT KI NASE NAME PEPTI DE Ki nobeadDP

VEC oLl LW I abaadbh VI:C LAPDCCL AR K nnabaadND 7 AL
=0 OOoCCor gois <o Beatt 1 7\ o7y INC oo Ccadaonr - 27X

CEI EATLER |Ki nobeadDP ZAK (GINCNCUAIRD/IRO REQFBPIEDP
EXPERIVENP PHANASE NP [y AMDGVLK  Exanpl e 3:

Creeni ng _assay usi ng test| conpounds for protein

Kﬁby&{d@p 5 TRisg exanple ill L@@LgbpﬁKcorrpet itive elution
proteing bound to kinobeads wth non- nodified test

Kinehewpds (sges particul arl yAheGgif ARrth aspect of the
Invention).| The Kkinobeads| (as described in exanple 1)

KiBb&idppnt actﬁgkvvith nmouse |rgigsriyeat e, bound
proteins were eluted with lvarious test conpounds and

K#nbBedd®lpeased A ot ei ns wer e @NRGY. WIWVERS

spectronetry., 10 1. Preparfation of the biological
KaepRidep(ti 93! ysate) 1. (1 Fpsgepgti on of |ysates 15

A muse brgin lysate was prepared by nmechani cal

KibBéadpipi on [iZaKYsi s buf f er| X vIhADGYER per nouse

brain) under gentle conditlions that nmaintain the
structure and function of proteins. The foll ow ng
steps were perfornmed: Thaw the tissue quickly at room
tenperature or 37C, then transfer tissue to a gl ass

Example 3: Screening assay using test compounds for protein elution

This example illustrates competitive elution of proteins bound to kinobeads with non-
modified test compounds (see particularly the fourth aspect of the invention). The
kinobeads (as described in example 1) were contacted with mouse brains lysate, bound
proteins were eluted with various test compounds and the released proteins were analysed
by mass spectrometry.

1. Preparation of the biological sample (tissue lysate)

1.1 Preparation of lysates

A mouse brain lysate was prepared by mechanical disruption in lysis buffer (5 ml buffer

per mouse brain) under gentle conditions that maintain the structure and function of

proteins. The following steps were performed:

¢ Thaw the tissue quickly at room temperature or 37°C, then transfer tissue to a glass
bottle containing the 1x lysis buffer (use a vial big enough to be used with Polytron PT
3100 homogenizer)

e Lyse the organ/tissue with 4x 10 sec pulses at 5000-7000 rpm at 4°C in the cold room

¢ Transfer the homogenate into precooled 50 ml falcon tubes

¢ Incubate homogenate on ice for 30 min
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bottle containing the Ix lysis buffer (use a vial big
enough to be used with Polytron PT 20 3100
wheowgeseer) Lyse the organ/tissue with 4x 1BCHER2006/062984
pul ses at 5000- 7000 rpmat 4C in the cold room
Transfer the honogenate into/Zrecooled 50 M fal con
tubes | ncubate honbgenate on ice for 30 mn WO
2006/ 134056 PCT/ EP2006/ 062984 -72 Spin cells for 10
* rfipin eallsO0) pimat 6000 g6t %0 (6§08 1pm Bc¥aredl] SISABHD Precooled)

o PIESIS sBfdmatadi 16'&5{‘323) %Bﬂﬁéﬂiﬂe ’B@clénann 355654)

UZ- pol ycar bonat e t ub 556
* Spyesupsmafant fosl hatyl430 zg@t dc@) (ﬁ) QR0 e P47@58éwfﬁiﬂﬂ1?da

. EaSQ sEperifiat @@h@d& andaieard wmﬁf oBtha libid 1apraR sossibik), transfer
i f possible), transfer

scard nost er
SERurHIRG A Srisgtle ete B o and store on | co
o Miterminapropiota@icanicaiondytBratdfoohatsyy B3iaBad). dypisslarotein
TypiC t entrations are in the
hOdbons WPl rBle ol Y0 BRRAT 1O S Th 5 0 50
* Maenaonaliquetssin 1§rt@éQ@11éiaiQ?ud@bﬁsl n l'iquid nitrogen and
. qir&rz% aligon ﬁih?ﬁ@fﬁn obbh dndstbleqR@h at Lgyrcof |ysis buffer
and stock solutions "Preparation of 100 m Ix lysis
buffer with 0.8% NP40 15 Conbi ne the fol |l ow ng
sol utions or reagents and add destilled water to a
final volunme of 100 m: 20 ml 5x lysis buffer (see
below), 100 I 1M DTT, 5 mM 0.5 MNaF, 4 m 20% NP40,

4 conplete EDTA-free tabl ets (protease inhibitor
cktail

1 2 rSPT“ﬁt'é’B

a S 873 580), add
‘?fergﬂ’gis &(%1%% e 10: Preparation of

eparaliQn ] x ySisdwiffen wath Oc P40l uti on Fi nal conc.
in1lx Add for 115 X lysis Iy3|s buf fer buffer
Comping/thecfollowing ®lutiqus o resgents andydd dgstildesd wategtp afimdyoRge of

100%n1: 2oafiL8x LMs bubeMsée Belod), Nab ! IMYDTFO5 piYlolPL KEF, 4 ml 20%

NP40, 4 complete EDTA-free tablets (protease inhibitor cocktail, Roche Diagnostics, 1
873 580), add distilled water to 100 ml.

Table 10: Preparation of Sx-lysis buffer

Substance: Stock solution Final conc. in 1 x | Add for 11 5 x lysis
lysis buffer buffer

Tris/HCI pH 7.5 1M 50 mM 250 ml

Glycerol 87 % 5% 288 ml

MgCl, 1M 1.5 mM 7.5 ml

NaCl 5M 150 mM 150 ml

Na;VO, 100 mM 1 mM 50 ml

These solutions were obtained from the following suppliers:

IM Tris/HCI1 pH 7.5: Sigma, T-2663; 87% Glycerol: Merck, cat.no. 04091.2500; 1 M
MgCl,: Sigma, M-1028; 5 M NaCl: Sigma, S-5150.
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Na3vo4 100 mMM 1 mm 50 ml  These sol uti ons were
obtai ned fromthe followi ng suppliers: 1M Tris/HCL pH
wQ 2@6/18i0868, T-2663; 87% A ycerol : Merck, cat.POI/EP2006/062984
04091.2500; 1 M MCl2: Sigma, M 1028; 5 M Nad :
Si gma, 5-5150. WO 2006/ 134058 PCT/ EP2006/ 062984 -73
The 5x concentrated |lysis buffer was filtered through
a 0.22 mfilter and stored in 40 m aliquots at -80C
Thebe pencanirated bsisdubiek was Ifilteradithrough pl0ci2aum tfiltenars¥ stared in 40 ml
alidiMNR 33§ st ock solution: Dissolve 9,2 g Na3V04 in
O0 mM distilled water. 1) Adjust the pHto 10.0 using
either 1 N NaOH or 1 N HCI. The starting pH of the
sodi um orthovanadate solution may vary with batch. At
Prephtafifn Of §t6&k sdhtibnson wi |l be yellow. 10 2) Boil the
solutiton until 1t turns colorless (approxi mtely 10
mn). 3) Cool to roomtenperature. 4) Readjust the pH
to 10.0 and repeat steps 2 and 3 until solution
Preperngiomsf t@l M Nasv@nstotkhlutjpld: st abi | i zes at 10. 0. 5)
Adjust the volune to 500 mM with distilled water. 15
DisslveOgeg NagVN Oginct08 natdistile@.watdri quot s can be stored for
several nonths. Preparation of 500 nM NaF stock
1) AdjustithepH t0il 8 Haising edthen] B WaPH (osil Bl Cl SVIg2@9rting pHOH the sodium

ortl?dv%héda'tee& M@Jn%aey Farl Wafh Rl ik gﬂl 10 ﬁié%g u%oﬁ %vﬂl B yellow.

['ter an store at“"4C. 20 Preparation

2) ﬁ{?ﬂﬁlessﬁhﬂﬁ)h Al Mﬁirﬁé"cdi@rl&s gap?i%ﬁmﬁél}grmmld)gepal - CA630,
cat al ogue No. 13021). Add Stilled water "'up to 200

3) Qoollth ¥odh® Rk RE [k, and store solution at room

tenperature.” 25 Preparation of 1 M DTT sol ution:
4) REAHBE #R pH 16 10.0030d fePé2Rps 2 @ad 3 vagl®dn BAHAHE tolofle&stand the
Hn} bCil Sti ILOe(? water. Filter solution through 0.22 pm
PHSIR0L bzresﬁth reeze 400 | aliquots at -20C. Aliquots can

5) joust ¢ $S uIn%rto 500 ml with distilled water.

6) Freeze aliquots at -20°C. Aliquots can be stored for several months.

Preparation of 500 mM NaF stock solution:

Dissolve 21.0 g NaF (Sigma, S7920) in 500 ml distilled water. Filter solution through 0.22
um filter and store at 4°C.

Preparation of 20% NP40-solution:

Weigh 40.0 g NP40 (Sigma, [gepal-CA630, catalogue No. 13021). Add distilled water up
to 200 g. Mix completely and store solution at room temperature.

Preparation of 1 M DTT solution:

Dissolve 7.7 g DTT (Biomol, catalogue No. 04010) in 50 ml distilled water. Filter solution
through 0.22 pm filter and freeze 400 pl aliquots at -20°C. Aliquots can be stored for

several months.
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several nonths. WO 2006/ 134056 PCT/ EP2006/ 062984 -74
2. Contacting of the kinobeads with the cell lysate
w@eweabasé on of bound proteins by test conpouPdBER{NE6/062984
ki nobeads were contacted with nouse brain |ysate under
conditions that allow the </4inding of the proteins
inthe lysate to the |igands. The binding conditions
were close to physiological by choosing suitable
2. Gonitheting ofthietkinoheads withrthie eell lyisatefandoglittdon of bouns proteins by
tesPédhodisas After renoving non-captured proteins through
a gentl e washing procedure the bound proteins were
contacted with a test compound for protein elution. 10
2.1 Preparation of DP-buffers Table 11: Preparation of

Th@knBBezmsf\ﬁ/@ﬂé colaﬁlcﬁdbﬁitﬁiﬁﬁ(ﬁlse %ﬂﬁkl Seftd Uhdé?rbolﬁdiﬁﬁhs R Gllow the

bingfhedT1ipd PtFine i Beyhe T Moieings @”f tisding Candibions weweplose to

physiologityT1Ry IdWodsibgriduitatide nifufia Cbonditidnk SﬁesdwmQOthm function of the

pro?%?g%frt]e]r Q@Q’M #}@q ((5% §po%%1§%( élggugyazg% njflé %Yashmgeﬂr&gedure the

boulﬂom)tem(s NS conravéedswﬁb a rmt tempounddbsproteieelution. t he
preparation of total cell lysates.) These sol utions

were obtained fromthe follow ng suppliers: 1.0 M
Tris/HCL pH 7.5 20 (Sigma, T-2663), 87% d ycer ol
(Merck, catal ogue nunber 04091.2500); 1.0 M wCil2

(Si gra, M1028); 5.0 MNaQl (Sigra, 5 5150). VO
06/ /| EP2006/ 062984 -75- The follow ng | x
a?@ \’ﬁ‘?@r E&e‘pared 1 x DP buffer (for bead

equi I i bration)

Table 11: Preparation of 5x-DP buffer

Substance: Stock solution Final conc. in 1 x | Add for 11 5 x lysis
lysis buffer buffer

Tris/HCI pH 7.5 1M 50 mM 250 ml

Glycerol 87 % 5% 288 ml

MgCl, 1M 1.5 mM 7.5 ml

NaCl 5M 150 mM 150 ml

Na;VO, 100 mM 1 mM 50 ml

The 5x-DP buffer is filtered through 0.22 pm filter and stored in 40 ml-aliquots at -80°C.
(Note: The same buffer is also used for the preparation of total cell lysates.)

These solutions were obtained from the following suppliers: 1.0 M Tris/HCI pH 7.5
(Sigma, T-2663), 87% Glycerol (Merck, catalogue number 04091.2500); 1.0 M MgCl,
(Sigma, M-1028); 5.0 M NaCl (Sigma, S-5150).



10

15

20

25

30

| x DP buffer/0.4% NP40 (for bead equilibration and

first wash step of beads) |x DP buffer/0.2% NP40 (for
waeewenshodash step of beads and for compound el BET/BPY006/662984

| x DP buffer/protease inhibitors (for first lysate

dilution step); add one prot®ase inhibitor tablet per

25 m lysis buffer (EDTA-free tablet, protease

i nhibitor cocktail, Roche Diagnostics, 1 873 580) Ix
Thefellowfing ¥ DPAufpaa¢rapeparede i nhi bi t or (for second

| ysate dilution step 10 Exanple for preparation of 1

e Dﬁ&?fb@fe}'(foﬂb@mgﬂ(omwn}n ) Comnbi ne the foll ow ng
STe] yi mrbilffém 4ERDR0 Yﬁ)r eéua @ﬁﬁﬁﬂwﬂ dridets AR <8 rstek%f‘b@ad%)

fd ng); \f’%)q%i er/Qé’;% Négg( o] %opd I"aﬁh? %«m—of ql'%ls gé\(afpr compou115d elution)
CH stx UPGﬂlﬂbﬁ’bﬁi‘teasa irthibifodO(foi first\lykatb dilitsrsstenadd ehelproivhse

cqui PP BETS LR B8R hyd (B KR ReCRiRepss jogiog cookal

pr eRBachedDiagnosting 187384y reaction by washing with a
sljl Bo . .
S, D20 S BRULLL BRG0P LRy UG iy g

100 I Ki noBeads per experinment (settled bead vol une):

mx equal armunts (25 I ofeach bead type coupl ed
Exqipplg fonprepa; g7e ORaljensity of 1

[/ | Bi.s I l 00001056 rval.anol B
%@%@ng SOBiSIOPY 65 r%?t?t%aﬁ %ﬂf diptelzdeser aptaya finghyolume
of [B0GAD Q08RG DB bukiérs § nletafiB Nab, 2 mIIrEG%VNIMO 300l | M DAT, and
adr%}1 stllfed vg{lizc &pnféelﬁ)w r{ﬁl A%lI ‘t;nn\;f(’ee}'{ O?Fébl? 'Ilfngﬁlgﬁ?f %ﬁal cNo?léeOnh'anon

entrlfuge 2 mnutes at 1200 rpmat 25 4C|n a
Her aeus centrifuge. Supernatants are aspirated

zzswgg{lﬂ taﬁﬁteEuﬁﬂ)? ‘#'??Pﬁgﬁﬁ After the | ast washing

step p epar urry (volume/volunme) with I x DP

Th@ idopbddd: EemdRAD) W%re,3 @b%ériﬁf RNbRGIng! JebdtRm H}eleashlng with a

sate_ 30 The nouse | ysate was prepared foor th
sui % r%%‘i“iﬂéﬁ%'a%‘gp’&ltﬁ%@ﬂ%‘ﬁ in a suitable buffer and

1. UéeelﬁﬁmDQTachﬁm&b fér Aewashidgugepsi on step. 1. Use a

2 55 b S GERBRIL R R BTl 05 )
of emhdread sype, caupled wkitte thet folowingpd digamisi(cauplid@® density of 1 pmol/ml):
Bis? O0fit 1382860000562 0R186P88 (©&000007097), PD173955 derivative
(CZC00007324), and CZC00008004.
3. Wash beads two times with 3 ml 1x DP buffer and once with 3 ml 1x DP buffer/0.4%
NP40. During each wash step invert tubes 3-5 times, centrifuge 2 minutes at 1200 rpm at

4°C in a Heraeus centrifuge. Supernatants are aspirated supernatants and discarded.
After the last washing step prepare a 1:1 slurry (volume/volume) with 1x DP buffer/0.4%
NP40.

2.3 Preparation of diluted cell lysate

The mouse brain lysate was prepared for the binding reaction by dilution in a suitable
buffer and clearing through a centrifugation step.

1. Use a volume of cell lysate corresponding to 50 mg protein per experiment.

2. Thaw the lysate quickly in 37°C water bath, then keep the sample on ice.
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3. Dilute the lysate in the followng way: 3) dilute

| ysate with | x DP buffer/protease inhibitors to reduce
waledoengwnd concentration from0.8%to 0.4% NPPADEP2H)6/062984

dilute lysate further with | x DP buffer/0.4%

NP40/ prot ease inhibitors to 76 reach a final protein

concentration of 5 ng/m . (Note: The second dil ution

step is only required if the protein concentration of
3. IDilumieltl;eslasaée mathegxrllowmgf)vayst dilution step is higher

t han [ m 4. Transfer diluted |ysate into

uz- po@?ﬁu e witlbkx PBé@ﬁ%(nw,tea%g%sms 19 redyce gletergent

di l'uted bdiﬁeﬁ@dtfohrfﬁﬁﬂbs%wmwi4bugati on (20 min,

U1t r adonoete 8)@@5@11”“@6@53@%&9 Sohst /éﬁt&’oﬁjﬁg&p@ém {nhghjtors to

ice.I g feath mﬁm%)rbteaﬁ&dneéntﬁmanﬁSMgml The washed and
i brat ea tion cont ace
NGt PR T S PEY i R P BRI RRER I o tysate
aftalthofirsbdihationcstepf is hrgheethas Stnog/tibe | i gands.
Non-specifically bound proteins were renoved b
4. rensferedilpdedhlysage Into biZdeelycasbonath ivbe ﬂ%ﬂckgnaomrﬁ&bﬁ%m ng.
1. Conbine diluted cleared Iysate with 100 | of washed
5. Wewrgbkiadslysate thsough wWiracsptrifpgation| (3@ min.ube. 109-000rg; JB3Q.-2 rotor,
preb&dleult@bintrifgedC, rotate on ROTO SHAKE GENIE
(Scientific Industries, Inc.) 20 in cold room 3.
6. syvb@ﬁpdﬂmmahdﬁsepaeahﬁdefuge for 3 mnutes at 1200 rpm
in a Heraeus centrifuge or equivalent at 4C 4.
Renove supernatant carefully w thout |oosing the
beads. 5. Transfer the beads to a Mbicol-colums wth
2.4%indinfg dehetion MBwasking Goet t i ngen, 25 Cat. no:
MLO02-90). 6. Wash beads with 10 m [ x DP buffer/0.4%
Th&\wastedand eguilibrated HorRdd(sédtmm/202)206rdleertaced with thetdiluted cell lysate

(segﬁ?n V) %ﬁg?)g%efé Z% Iaf#W %ﬁﬁ?{&ﬁ&iﬁr&@ﬁs t& {}%q{%ﬁ@moﬁt ?Eéﬁﬁcalhl bound
progmfewers ﬂempmévymﬂé &ashing ugerdﬁh@rfﬁme backgrenndebipdingoo

se colums with |lo

1. %gl@lpg gd@tg@ cb@pﬂm‘gﬁ}@ 9@ phof washed KlmodBeagsomVilSD ml or 50 ml

Falcon tube.

2. Incubate for 2 hours at 4°C, rotate on ROTO SHAKE GENIE (Scientific Industries, Inc.)

in cold room.

3. After incubation centrifuge for 3 minutes at 1200 rpm in a Heraeus centrifuge or
equivalent at 4°C.

4. Remove supernatant carefully without loosing the beads.

5. Transfer the beads to a Mobicol-columns with 90 pm filter (MoBiTec, Goettingen,
Cat.no: M1002-90).

6. Wash beads with 10 ml 1x DP buffer/0.4% NP-40 and 5 ml 1x DP buffer/0.2% NP-40.
7. Let washing buffer run through the column completely before proceeding with next step
8. Place column in Eppendorf tube and centrifuge them for 1 minute at 800 rpm at 4°C.

Close columns with lower lid.
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-77 2.5 Elution of bound proteins with test conpounds
Various test conpounds (see section 2.7) were used to
wo edoeas®sbound proteins follw ng these steps:PGI/LP2006/062984
Resuspend beads with bound proteins (section 2.4) in
| x DP buffer/0.2% NP-40 as 1753 slurry
(volume/volune). 2. Transfer 20 | the 1:3 slurry into
MoBi Tech col unmms (equivalent to 5 1 of beads). 3.
Pl ace the colum into an Eppendorf tube and centrifuge
it for 15 seconds at 800 rpmat 4C d ose colums
2.5/ilution efhhbpund groteips avithigst compouadst | on buf f er
containing 1.0 mM of the_ test conpound (concentratiaon
Varigydest compopnds (5es sectiptdyf by eredised @yse boynd proieips fllwing
thestbgtet Ut i on buffer containing 2% DVMSO or 2% DM
dependent on the solvent used for dissolving the test
1. E@ﬁwﬂ BeadslvasiEbaund pidteins (fectip2.4) In Tk DB buffer0lL% KP{40ras 1:3
slus ( 1nut)ss at 4C in an Eppendorf incubator at 700 rpm
%%om&:) SUSunn (first top, then bottom), put col um
j f t
2. Bltel 24 @ Rl 1 SSARHEF MBI ERREATGR calbALATE BN bhHORS)

enson

3. ]ﬂ%evtﬁ% [:olhﬂﬁ‘l ﬁﬂo%trfpp]pﬁ&dﬁ flbk :a{gg %&%&]Tr”rgg *nel%r s&:ﬁ)_ﬁ&)soat '880"rpm at

N top cent uge at erature
4°G. (Hoseaolumpns| withelogter lide el uate is approximately 15 |.
7. Add 5 14x. NUPACGE SDS Sampl e Buffer (lnvitrogen,
4. MisbHd i) eletéon Birffar sgniaimingvp H;M ofthe testrppgund @oe@enafaa@aranges

of 0.U$é IDfIhMr art SuithbR). ASa comied) s @luﬁ@ﬁ b@l@er%ﬁt&hﬁﬁg 2% BVISO or 2%
1/10 voI cetamd

DN?F Q%Pﬁﬁil tpp thestp h“%?fl%gro%‘%%l‘(l@ Sﬁ GPEPOMDt ect from

Clo g Tths I‘eﬁ@tl on |leads to the al kyl ati on of
5§ ?élfnr?e‘g 1?8? s spectronetry. 25 10. Before

5 ﬂ%e% g, S5 TRL S, Qe ianEggéﬂdig Pl 9ESRmRLes or 5

€S a remin o renov

OAFEL g By L BB ARy o s

lepgemlsﬁuge i@bwaztomalllzmmem@rﬁm&mmmeg géﬁp harvest the eluate
centrifuge 2 minutes at 2.000 rpm in table top centrifuge at room temperature. The typical

volume of the eluate is approximately 15 pl.

7. Add 5 pl 4x NuPAGE SDS Sample Buffer (Invitrogen, NP0007) containing 100 mM
DTT (DTT has to be added just prior to use).

8. Incubate for 30 minutes at 50°C.

9. Add 1/10 volume of 200 mg/ml iodoacetamide, incubate for 30 min at room
temperature, protect from light. This reaction leads to the alkylation of cysteines for mass
spectrometry.

10. Before loading samples onto the gel, centrifuge samples for 5 minutes at 15.000 rpm in
order to remove precipitates.

11. For protein separation apply 10 pl sample to NuPAGE 4-12% Bis-Tris gel (Invitrogen,
NPO0335).
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prot ocol Preparation of a 100 nM Na3V04 st ock
wa@eloatideone 1) Di ssolve 9.2 g Na3V04 in 400 nm dpPcL/EP10061062984
water. 5 2) Adjust the pHto 10.0 using either 1 N
NaOH or 1 N HCl. The startin{pH of the sodium
ort hovanadate solution may vary with batch. At pH 10.0
the solution will be yellow 3) Boil the solution
2.6 reparationtaf steck solugions ysed inpthisgpriotecobl y 10 nmin). 4)
Cool to roomtenperature. 5) Readjust the pHto 10.0
and repeat steps 2 and 3 until solution renains
colorless and the 10 pH stabilizes at 10.0. 6) Adjust
Pfem‘@tlon\pf@réoq BMEDE: V04 giekaselution | | ed water. 7) Freeze

uo 20C. Al uot an be stored for several
l)ﬁﬁﬁﬁalﬁ%gsz %ﬁ%@"&?i“%r@ lsgﬁ’afﬁﬂ NaF stock sol ution 15
SSO 92Q), . i Om disgilled ..
2 BaRaihe Biiip apodsimeiber PRSI o Vo By fie bl gt sodium
ortlsdvansdasd so&ﬁionﬁngpwrgtwmrbamdh At pERAONPYR-selitioh iwalh b¥\@eldw.
40.0 g NP40 (Sigma, |gepal-CA630, cat.no. 13021). Add
3) Bois thel sbbiionanl it apng col@Ss (Praximely tbmpd)et el y and
store solution at roomtenperature. Preparation of a 1
4) CHOTT reawh temipsratDiessol ve 7.7 g DIT (Bionol, catal ogue
nunmber 04010) in 50 m distilled water. Filter
5) Besidinst the nbhtoolitfhaml rpegs sieps P and 3 antil joletiongemas colorless and the
pHatdbfikes 8t Af.0.- 20C. Al iquots can be stored 25 for
several nonths. Preparation of a | odoacetam de stock
6) Agiubntth@%m&fé% RO W withlidARE/ Waid056 PCT/ EP2006/ 062984
Di ssolve 2.0 g | odoacetanide (Sigm, 1-6125) in 10
7) Filee £t dligubis @€l-202CEAliqidtd Ebesstdrod f@evdrimogihs.0. 22 m
filter and freeze 4% aliquots at -20C. Aliquots can
be stored for several nonths. 5 2.7 Test conpounds

for elution
Preparation of a 500 mM NaF stock solution

Dissolve 21.0 g NaF (Sigma, S7920) in 500 ml distilled water. Filter solution through a
0.22 pm filter and store at 4°C.

Preparation of a 20% NP40-solution

Weigh 40.0 g NP40 (Sigma, Igepal-CA630, cat.no. 13021). Add distilled water up to 200
g. Mix completely and store solution at room temperature.

Preparation of a 1 M DTT solution

Dissolve 7.7 g DTT (Biomol, catalogue number 04010) in 50 ml distilled water. Filter
solution through 0.22 pm filter and freeze 400 pl aliquots at -20°C. Aliquots can be stored
for several months.

Preparation of a Iodoacetamide stock solution (200 mg/ml)
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The test conpounds |isted bel ow were used for elution
experinments after dilution as described below 10
woe@pas#sé on of test conpound stocks: Typi cal | pCEEP2006/062984
conpounds are dissolved in 100 % DVSO ( Fl uka, cat.no
41647) at a concentration of9-100 M Alternatively,
100 % DVF ( Fl uka, cat.no 40228) can be used for those
compounds whi ch cannot be dissolved in DMSO Conpounds
Disgelwe 2ilog bndloagetamids (Sigma, BA12H) iim h0 ol distidled wetepdiilter sobition
thr&lglhto @f uﬁ"iﬂﬁ:& hﬂ@ﬁ%&e 4'30%@ Qﬁ%uo’?@at”%‘% %i&u@bé 2th bl o8l for
mv stock 1:1 0% DMSO. For el ution
ssabmn%ms further d| I ut e the conpound 1. 50 with
elution buffer (= Ix DP-buffer/0,2% 20 NP40).
CzC1038: Bisindolylmaleimde 1l (Supplier: Alexis
Bi ochem cal s; catal ogue nunber 270-051- MOCS; Chem cal
For mul a- C23H20N402; MW 384.4). 25 CZC7097: Purval anol
upplier: Tocris Bi ochenm cals, catal ogue nunber
”?%‘%E?‘P‘BBW&H s hf husibmos 11 on C20H25CINGCB: MW 441. 92;
CAS nunber 212844-54-7). CZC00007324 (PD173955
deri vative; the syntheis is described in Exanple 1. 30

N0 s
SRR Wit o 0080 R s ien o
despdiredmdone/ 062984 - 80 czooooo7098: SB202190
(Suppller. TOCRI S 1264 1A/ 46297; chem cal fornula

; CzC00009280: St aurospori ne
. $4400; broad range kinase

Pre n oftest og opksty

b MN 466,
Tmz%boﬁé%ﬂ@m%%ﬁgﬁegu%ﬁqqcﬁw 2pdEEYata
contéfktib@ of 1 0KidM. Ahérmbtivedy,;1006ENIE Fluka rcm.li(ﬁ4(l228)-EH‘d2c&, used

, , ¢
o 20t U JB50 P GG AT AP B P b
20%epti des Tryptic digestion of a SDS-PAGE-separ at ed
protein m xture generates for each protein

Dilution of test compound for elution experiments:

Prepare 50 mM stock by diluting the 100 mM stock 1:1 with 100% DMSO. For elution
experiments further dilute the compound 1:50 with elution buffer (= 1x DP-buffer/0,2%
NP40).

CZ.C1038: Bisindolylmaleimide III (Supplier: Alexis Biochemicals; catalogue number
270-051-M005; Chemical Formula-Cy3;Hy0N4O2; MW 384.4).

CZC7097: Purvalanol B (Supplier: Tocris Biochemicals, catalogue number 1581;
chemical composition CyoHysCINgO3; MW 441.92; CAS number 212844-54-7).

CZ.C00007324 (PD173955 derivative; the syntheis is described in Exanple 1.

CZC00008004: This is an analog of CZC00004919 (synthesis is decribed in Example 1).
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15 nunerous distinct peptide fragnents with different

physi co-chem cal properties. These peptides differ in
w@eovpasdobé | ity with the nmass spectronet ry- baserCT/EP2006/062984

anal ytical platformused for protein identification

(1 D), here nanocapillary revsed phase-liquid

chromat ography el ectrospray ionization tandem nmass

spectronetry (RP-LC-MS/MS). As a result, peptide
CZ09G02098: 882021901 SppplitesTOCBES 12t EAME2%¥T whericpl foraila
Czo‘iji NoF; kMWa;;grﬁ;z_t degree, the nost 20 frequently

observéd peptidés that "typically" contribute to the

| dentificati on of this protein bei ng terned

"proteotypic" peptides. Thus, a "proteotypic peptide"”

czcnoewmp swmsﬁ@iﬂey Suplidr: SI*QMAV&DDRI@HDSM‘(E) bfvall range kinase

iRl P ﬂ&%%@a@aeﬁﬁeﬁ%%%g o) dos"5%. The

use of proteotypic peptides for protein identification
all ows rapid and focussed identification and

CARIIARE SPRO2STYBRE IR Mol IEL 1 RPLE IR sibitr;

cusin process on
ChmﬂdéﬂmmgaﬁmHsNh@ MW202% of i nf or matl on-rich
signature peptides. Experinental identification of
prot eotypic peptides 30 One strategy to generate a
list of proteotypic peptides is to collect
peptide-identification data enpirically and to search
t he dataset for commonly observed peptides that
Mﬁ?ﬁﬁl’@fﬁ?"‘qegéﬁ ?P?IYS‘Q%?IBF“& SRZY WS () drinases)s o
PCT/ EP2006/ 062984 -81 For each | Pl database protein
entry with at | east 10 unequivocal identifications in

nmul ti peptide IDs or manual ly verified
De%‘irﬂﬁfoé“ﬂd &8@"1 1(3)9? t“ifgpti de frequencies for
Tryptintdigdstion rod qoSDS+R¥e@Eaeparaiad quodtatneshixt@rel gensratasi for each protein

nuf3hs RERhLABe: o RES IR fifPent ARG ALl g)n)g) erties. These

ase se Cl ence

pentidas flidter etdcorgpmhtm &¥ithnihe inass @peﬁpwtrmbyﬁﬁdcarpbmcamgtfom used

forgﬂgtgglngiléﬁﬁﬁéalti%n F([]g} fQirei'éb n@ﬁigﬁlblﬁ relErséd ﬁa[s%fh de ghromatography
g u

eleﬁr%&aycle%ﬁ%‘grae PR{TERR SPRTHOTRERY RP- ERM@M - Ase ﬁesu?t peptide

freqlmﬁtzlled gort ﬂi@tldﬁ fromothe isa@B tsolnice qirmteimsm%ﬁbya at grest degree the most

freft Bl ShecVofiby e A B SRt o e i BRR R dr s protein

beldgftemed ‘ipsotectypict peptidek f Thus, ac’tproteeatypicepaptidgemcan efperimentally
well %gﬁerbafg %&?p(tltdg ;ﬁﬁa?vh\g?@e’%%e dﬁ‘i@@&'s ec?:l‘?é algrgfen{a&eﬁ}&%nf 86 form.

ased on a
proteotypi c peptide. 3.1 Protein digestion and sanple

AdRARRABERT fHOtddtypit pbptid@ss spectronetric analysis

The use of proteotypic peptides for protein identification allows rapid and focussed

identification and quantitation of multiple known target proteins by focusing the protein
identification process on a screening for the presence of information-rich signature
peptides.

Experimental identification of proteotypic peptides

One strategy to generate a list of proteotypic peptides is to collect peptide-identification
data empirically and to search the dataset for commonly observed peptides that uniquely
identify a protein.
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Proteins were concentrated, separated on 4-12%

NuPAGE(r) Novex gels (lnvitrogen, Carlsbad, CA), and
wer@snemse t h col | oi dal Coomassi e blue. Gel | aPEFEP®NE062984

systematically 15 cut across the entire separation

range into < 48 slices (banddl -and interband regions)

and subjected to in-gel tryptic digestion essentially

as described by Shevchenko et al., 1996, Anal yti cal
ForGtashilBl datalgse paBoingmgy wAth ef legst IQeuneguiug@al wangifications in the CZ
datgs‘%ﬁ gﬁhlﬁg%méqm'di%adu f@%ﬁéﬂ"ﬁ tﬁieﬁ@)éf Zygghde frequenc1es for

ste S Wt
ntHbuting-ReRtidss ape fajcudad e%e@@Yemepmyﬂ &%W@wdfeﬂ@fseﬁcmn "matches
acoafdlﬁig tot tha Bathbdse @éhrblﬂéﬁgﬁ’e SRS @Gatviﬁlslclea@e)ra!r@t:@sﬁﬁfbd

Forf fefh o pro RO B, pRaeRIBL 2 SReE Bioias BETHES Ay grdered by
descmdmng peptide- ﬂ@héﬁysapﬂtaemnﬁlﬂati\m' ptide pradenieii$ calatlated: This value

g1v§s 1?or '@&rc' 9\%)?@8 LHOMR EQde%?i'ﬁ@at?o%g W/}?eté fh?s';pseg)%dg ?)ggﬁafgf the peptides

I N ec nto a nano
wmh\m leglzﬂr @eplifde frmueecy WS pressat. Rieteotypigapendides atel defined using a cut-

oi’fCFBi’I Qhﬁﬂla@ivb r}ﬁéseﬁ& af @S%jrltéo%lt Gedst 989%0bf idenffibatloRTIefts for this
Mcro, M.cromass or QSTAR Pul sar,

progip & ey ised BhatTea Fa35 OPE PIORBBERIC peptide) T
Ther no- Fi nni gan) nass spectroneter. Peptides were
separated on the LC system using a gradient of

3.1 Rrotin digestdo and parapkgirépatationi grivrao tnygss spéctepmeétivierinalysis
time of between 30 15 and 45 min. Solvent A was 5%

Prodging oveir¢ rcioheenitmted, $épafratedrion &ei2do NdPAGE®eMNovex \gets {10%itrogen,

b e o ; .
o0 el o 011 ol MG, 20303 000 svpmaricaly
CUtW@FﬁSF d]@e ﬂ’ﬁgg seprdationaepnee inde i<ofd dhges (Bendsrand daterband Hegions) and

REDHERYeStiNe ERentih§ dast RsEHRIYby2 ShdvdhéHKeS& al., 1996,

cura VEr Si nt er na naI Prot'ei n
Anﬂl é %ﬁlmggsgé%égieéﬁya@a BIYeERYyre ﬁFﬁF‘é‘F#QVS\%‘F@t in SmM
NH/HE;1 ihi $0Y.PyOR odigedted with fohel heds uwied tigpgihi adel 20088/pd in SmM

NEGRGCh: PR i f S ot Paud S 3R 81t IR {fbpana 96 wen

platecasid dvieslowtde Maduning DBy ipepladss wWRae kesmspaldedallo M 0999 formic acid in
b P f‘% Gh M il 1At

walst B8 PR RSE R fied Tt RGBS sy RAT RS bt Bk Fieaton.
for the analysis. 10 4. Results The nethod allows to
establish a profile of the eluted kinases for any

32M¥ﬁ%tpkéﬁbm‘éﬁi®%¢cqhﬁﬁ{(ﬁby allowing to assess the
selectivity of the tést conpound. One limtation is

that only
Peptide samples were injected into a nano LC system (CapLC, Waters or Ultimate,

Dionex) which was directly coupled either to a quadrupole time-of-fligth (QTOF2, QTOF
Ultima, QTOF Micro, Micromass or QSTAR Pulsar, Sciex) or ion trap (LCQ Deca XP,
LTQ, Thermo-Finnigan) mass spectrometer. Peptides were separated on the LC system

using a gradient of aqueous and organic solvents with a typical gradient time of between
15 and 45 min. Solvent A was 5% acetonitrile in 0.1% formic acid and solvent B was 70%
acetonitrile in 0.1% formic acid.
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t he ki nases captured on the kinobeads during the first

step can be assessed, which mght 15 represent a
waeuwbnawsé on of all kinases contained wthin tPel/Eriob6/062984

| ysate. Table 12: Rel eased ki nases identified by mass

spectronetry analysis after-&pecific elution wth

test conmpounds (nunbers represent nmass spectronetry

score/ nunber of identified peptides). Kinase names
3.3retdin identidicatiome with t he human ki nase nonencl ature

20 (http://kinase.con) and Manning et al., 2002, )
Thepertisieanasygind ffppmentition gotasgrneratedein tha LisyppyMehernesiments were

ST b i STOR Aty ) o
soquée dgtgbeik (MAIL PR Wore 1 Hed ey GOrelesioy s dnessiy paptide mass
o G o A i I Ah> Q2B using
the3iNa5" oR) Rset SRk sfiéet Peadit ato 159 Hiddtobfionests 20: 3551-

35670/ Search 2066ia134RE 6depETIiEP2D0GhBE208% spe@Bom@eH wids aed for the
ana%? CZC1038 CZCr7097 CzZCr324 CZC8004 CzZC1355 CzCr098
479 CZC9280 SDS CaMK2a 911/53 978/ 27 513/11
966/ 43 288/ 9 509/ 11 1027/69 786/ 74 CaMK2h 834/52
679/ 16 499/ 14 685/30 572/19 143/5 1182/ 72 615/ 75
4. Réiggd 702/ 17 473/ 12 328/ 7 444/ 11 260/ 8 822/ 40 434/ 36
CaMK2g 550/ 18 527/27 809/25 379/42 CaWMKK2 314/ 6 465/9
101/ 3 522/12 93/2 282/ 10 338/10 CDK5 303/7 831/19
1086/ 41 462/ 11 794/ 27 856/ 28 166/ 4 504/ 11 861/ 43
ThéMthdd allGRKkGestlith Sistofite GRING cABéDKiGEIEs 482 2iA%st @ompound

theg’e%%agg\?’vlﬁn%/t% %ssesEéo tl?l'g‘ds'eléégw y307f t}}ezég’t/c%%np%ﬁ%. %)n?éel%{lﬂ’éltion is that only
the kinases captured on the kinobeads during the first step can be assessed, which might
represent a subfraction of all kinases contained within the cell lysate.

Table 12: Released kinases identified by mass spectrometry analysis after specific elution
with test compounds (numbers represent mass spectrometry score/number of identified
peptides). Kinase names are in accordance with the human kinase nomenclature
(http://kinase.com) and Manning et al., 2002, Science 298, 1912-1934 as specified in
supplementary material). The first four compounds in table 12 are the non-immobilized

versions of the kinobead ligands 1-4 .

2%

Kinase

DMSO

CZC1038

CzC7097

CZC7324

CZC8004

CZC1355

CZC7098

CZC7479

CZC9280

SDS

AAK1

130/5

562/38

1036/51

582/35

718/35

638/27

198/4

593/32

777/44

240/32

ALK2

65/2

AMPKa1

64/2

ARG

59/2

452/28

BRAFps

70/4




EphA5 330/ 14 144/3 246/9 EphA7 EphBl

366/ 10 180/ 10

EphB2 1334/ 30 1004/22 149/5 114/ 4 437/ 19 Erkl ps5
W@ 1®618403619/ 48 557/ 77 386/ 26 270/ 13 71/ 2 239/ 8PCEHERD06/062984
751/ 25 754/50 1437/ 115 1179/235 810/ 46 1036/ 82 506/ 20
641/ 24 955/50 1023/ 102 FAk 8%69/6 322/10 257/ 8 379/ 19
160/ 6 FER 237/6 322/8 388/11 100/2 818/21 275/ 11 FYN

2681627016314/ 6407 17— CAK—278/ 773346 96/3 25516

1668 GBK3Aps |166/ 6 [1232/ 60 357/ 6| 154/ 3|635/ 27 393/ 21
o S8 G AR5 0L ey SR NS T e o
o120 Bl S50 IS RS G 2Y 7 U | [
CaMKZbélzngggsu“ %%E Jeé%?:gcégg’% %ﬁ@z?%’ 11 );)4717/050%323?21 ez | oo
eS8 13 i 1 TS0 S0 LS T 100 6 v [
I 8 e Y G Y g g P
CaMKK260/ 1 80/ 2319/5/ 3 %K5 61%4/(;" P l§£ﬂ2 64 g3/2 PK(:g 107/ 2 53/ 1 282/10 338/10

PYK? 150] 4 991/|7°Ta0d) 48 1401742 1024/ 58(88/2 422110
CDK5 197 8\{0§72 3939/] 5;3 9 1086/41 462/11 794/27 856/28 166/4 504/11 861/43 604/21
CDKL5 48/1
CK1le
CRIK 90/5
CSK 492/12 809/19 307/8 365/15
EphA4 1702/37 1233/32 138/3 332/11 727/33
EphA5 330/14 144/3 246/9
EphA7
EphB1 366/10 180/10
EphB2 1334/30 1004/22 149/5 114/4 437/19
Erk1ps5 418/14 749/48 557177 386/26 270/13 71/2 239/8
Erk2 751/25 754/50 1437/115 | 1179/235 810/46 1036/82 506/20 641/24 955/50 1023/102
FAK 269/6 322/10 257/8 379/19 160/6
FER 237/6 322/8 388/11 100/2 818/21 275/11
FYN 268/6 279/6 314/6 407/17
GAK 27817 733/16 90/3 255/6 166/8
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Table 13: Released kinases identified by mass spectrometry analysis after specific elution
with test compounds (mass spectrometry score/number of identified peptides). The test
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654 24 X 9 JAK1 731 27 X 10 JNK1 548 23 X 10 CaMwKzd
641 26 X 11 CaMK2g 494 24 X 11 AurB 631 28 X 12
CaMK2d 456 21 X 12 DNAPK 610 24 X 13 AAK1l 450 17 X 13

78 23 X 14 AurB 1 4 JNK1 4
xamK?e 45 gomg’arlson 0 0-1mmf)1l?' 41ze gan s v%rsus sepgagra ely coupled ligands

The purpose of this experiment was to assess whether a mixture of beads containing one
type of ligand (separatly coupled ligands) yields similar results in terms of identified
kinases compared to co-immobilized ligands (simultaneous coupling).

The result shows that there is a wide overlap of identified kinases in both experiments
demonstrating that both approaches are feasible.

Two ligands were coupled either individually or simultaneously to Sepharose beads and
then used for pulldown experiments using HeLa cell lysates (ligand 1: BisVIII; ligand 2:
CZC00008004; details as in Example 1: Preparation of kinobeads). Coupling of the
compounds individually was performed as detailed in example 1. Simultaneous coupling
of the two ligands was also performed as in Example 1 except that the compounds were
coupled onto the same beads at a concentration of 0.5 umol/mL instead of the standard 1
umol/mL beads. Coupling success of the individually or simultaneously immobilized
compounds was controlled via HPLC analysis. The beads were washed and stored as

described in example 1.

The preparation of HeLa cell lysates, bead washing, contacting of the beads with lysate,
washing and analsyis of released proteins by mass spectrometrydrug were preformed as
described in Example 2 (Signalokinome experiment).

of the experinent with two sinmultaneously coupled
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Kinase C QPO ] Sz¢gai4xectciend szcwsg MchuasH TzColdi4 1) a2 €0489a [TERC9@B €| CzC9484 | CZC9490
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skRc material|l). Sinultanegus coupling (Bis VIl and| CZC300p4135/3
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TBK1 C;708004) I dentificatli on Kijnase Ms Nunbgr al SO
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TRKB Oof in peptldes post |peptidesypre| mx rmix 1 TBKIB153[L
63— X1 ABKT 136557 X2 GSK3B 93252 X2 NEKS 11133

TRKC X| 3 AurlA 895 (40 X 3 |PNK1 921 44 X 4 TYK2 841|129 X 4
TYRZ 91T 34 XT 5 TNKI 771 46 X5 purA 91046 X6 CBKR

YESps 741 34 X 6 GSK3A 814 (47 X (7 NEK9|736 22 X 7 Cal\/Kzg
781 38X~ 8 GSK3A 707 43— X8 GSK3B 745 33X 9 JNK2



15 JAK1 187 6 X 15 CDK2 485 19 X WD 2006/ 134056

PCT/ EP2006/ 062984 -89 Si nul t aneous coupling (Bis VIII
W@ew6/TXM08004 Beads m xed post-coupling (Bis VIPCT/BPIZNG6/062984

pre-m xed) CZC8004) |Identification Kinase M5 Number

al so ldentification Kinase "8 Nunber al so Score of in

Score of in peptides post peptides pre mx mx 16

CDK9 160 6 0 16 FER 423 17 X 17 YES 108 5 X 17 AAKI
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sim taneous coupling experinment KI NASE NAME

as %ﬂé%%ﬁ%ﬂﬂip@f%ﬁ agel\@l APEMVNLYSGK  AURKB
| YLI LEYAPR AURKB LPLAQVSAL4PWR AURKB SNVQPTAAPGOK
CAVK2D DLKPENLLLASK CAMK2D FTDEYQLFEELGK CAMK2D

GAI LTTMLATR  CAMKZD | PTGQEYAAK CAMK2G LTQYI DGQGRPR
CDK2 ALFPGDSEI DQLFR

Simultaneous coupling (Bis VIl and CZC8004 Beads mixed post-coupling (Bis Vill and
pre-mixed) CZC8004)
Identification | Kinase MS Number | also | Identification | Kinase MS Number | also
Score | of in Score | of in
peptides | post peptides | pre
mix mix
1 TBK1 1531 63 X 1 TBK1 1365 57 X
2 GSK3B 932 52 X 2 NEK9 1113 36 X
3 AurA 895 40 X 3 TNK1 921 a4 X
4 TYK2 841 29 X 4 TYK2 917 34 X
5 TNK1 771 46 X 5 AurA 910 46 X
6 CDK2 741 34 X 6 GSK3A 814 47 X
7 NEK9 736 22 X 7 CaMK2g | 781 38 X
8 GSK3A 707 43 X 8 GSK3B 745 33 X
9 JNK2 654 24 X 9 JAK1 731 27 X
10 JNK1 548 23 X 10 CaMK2d | 641 26 X
11 CaMK2g | 494 24 X 11 AurB 631 28 X
12 CaMK2d | 456 21 X 12 DNAPK 610 24 X
13 AAK1 450 17 X 13 JNK2 578 23 X
14 AurB 424 15 X 14 JNK1 499 21 X
15 JAK1 187 6 X 15 CDK2 485 19 X
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LLVLDPAQR CDK9 NPATTNQTEFER GSK3A SQEVAYTDI K GSK3A

wWO/L@bESOS/VYQAR  GSK3A VITWATLGQGPER  GSK3A YPEIYBR6R(062984
GSK3B DI KPONLLLDPDTAVLK GSK3B LYMYQLFR GSK3B
VI GNGSFGWYQAK  JAK1 LI MEFLFSGSLK WO 2006/ 134056

PCT/ EP2006/ 062984
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DI
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16 CDK9 160 6 0 16 FER 423 17 X
17 YES 108 5 X 17 AAKA1 368 17 X
18 FER 106 3 X 18 TEC 159 7 0
19 MPSK1 80 3 0 19 BIKE 124 4 0
20 DNAPK 72 4 X 20 YES 108 6 X
21 ULKS3 64 1 0 21 FRAP 59 3 0
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AURKB LPLAQVSAHPWVR

AURKB SNVQPTAAPGQK

CAMK2D DLKPENLLLASK

CAMK2D FTDEYQLFEELGK
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GSK3B LYMYQLFR
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Table 16: Kinases and sequences of proteotypic peptides identified in the mix

experiment (beads mixed post coupling)

KINASE NAME PROTEOTYPIC PEPTIDE
AAK1 ADIWALGCLLYK

AURKB HFTIDDFEIGRPLGK
AURKB IYLILEYAPR

AURKB LPLAQVSAHPWVR

AURKB SNVQPTAAPGQK

BMP2K ADIWALGCLLYK

BMP2K ITDTIGPTETSIAPR
CAMK2D AGAYDFPSPEWDTVTPEAK
CAMK2D FTDEYQLFEELGK
CAMK2D FYFENALSK

CAMK2D GAILTTMLATR

CAMK2G AGAYDFPSPEWDTVTPEAK
CAMK2G DLKPENLLLASK
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5min lon ANL Positive 30-95% MeCN E Anal ytical Hi gh
PH Anal ytical High 3m/mn O to 8nmn 10mn pH 5-95%
MeCN 8 to 9min 95% MeCN Tabl e 18: Abbrevi ati ons used

Exmﬁg %fﬁ thoSisRIrdimshd 139nd BYRRiIOP licdhlo10! €t DMBO

ic acid HPLC
hi gh pressure |iquid chromatography WD 2006/ 134056

SylﬁﬁIélE?&Qﬁﬁngﬁagﬁ4 5-[Q-CFlhﬁMSZJokﬂ-llLﬂdﬂllyﬂﬂd’fﬁidw-f(myhdenemethyl]-
2 4n;ﬁmetl§ﬁelﬂ-pyrro c- -call'\{l)oxyilc agld (B-ammo-propyl) amide

Step 1: 5-Fluoro-1,3-dihydro-indol-2-one

A solution of 5-Fluoroisatin (1g) in Hydrazine hydrate (55%, 10ml) was heated at 110°C
for 30minutes. Once the suspension has gone into solution, the reaction was heated at
110°C for 4 hours, then cooled at 0°C. The precipitate was filtered and washed with water.
The solid was suspended in water (10ml), the pH was lowered to pH2 by addition of HCI
conc, and the solution stirred at room temperature for 5 hours. The precipitate was
collected, the solid washed with water (2x15ml) and dried in the vacuum oven at 40°C
(0.26g,30%). "H NMR (400 MHz, DMSO-ds) § 10.2 (s, 1H); 6.8-7.0 (dd, 2H); 6.6 (m,
1H); 3.2 (s, 2H);. LCMS: method D, RT=1.736min, [MH=152].

Step 2: {3-[(5-Formyl-2,4-dimethyl-1H-pyrrole-3-carbonyl)-amino]-propyl}-carbamic
acid tert-butyl ester

To a solution of 5-formyl-2,4-dimethyl-1H-pyrazol-3-carboxylic acid (0.300g, 1.79mmol) ,
N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide (0.516g, 2.69mmol), 1-
Hydroxybenzotriazole hydrate (0.364g, 2.69mmol), triethylamine (0.502ml, 3.56mmol)
in dimethylformamide (3ml) was added N-Boc-1,3-diaminopropane (0.375ml, 2.15mmol).
The solution was stirred at room temperature for 15 hours. A mixture of brine (1.5ml),
water (1.5ml) and saturated aqueous sodium bicarbonate (1.5ml) was added and the pH of
the solution adjusted to 12 by addition of 10N sodium hydroxide. The solution was
extracted 3 times with a mixture of dichloromethane: Methanol (9:1). The organic layer
was dried with anhydrous magnesium sulfate. The solvent was removed and the residue
purified by flash chromatography (Hexane : Ethyl acetate(50 to100%)) to yield the desired
compound as a yellow solid (0.30g, 52%). 'H NMR (400 MHz, DMSO-dq) § 11.90 (s,
1H); 9.50 (s, 1H); 7.50 (m, 1H); 6.90 (m, 1H); 3.20 (q, 2H); 3.00 (q, 2H); 2.30 (s, 3H) );
2.20 (s, 3H) ); 1.60 (m, 2H) ); 1.40 (s, 9H). LCMS: method D, RT=2.103min,
[M+Na'=346], and [M-Boc+Na'=246].

Step 3: [3-({5-[5-Fluoro-2-oxo0-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1H-
pyrrole-3-carbonyl}-amino)-propyl]-carbamic acid tert-butyl ester
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5 e
Ste%; hy%rr g)é/ 15 Fupro2;oxo1,-dibydrocindel- 07)sylidenemethyll-2:4-dimethyl- 1H-

pyroledzarboxglic acid (3-amino-propyl)-amide

B3-(uEnaem ek b3 o S e ey U0 gRe iy T1E pyrrole-
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Th‘g 80 I(/ ﬁgé?shgﬁllgf\:zgd ﬁ% gleegf)&ﬁt (?egﬁe C(f)IIn{)(t)uenrd &I) C%Sg, Gk %)t Zli'ﬁel{?MR (400
MHz, DMSO-ds) 6 13.8 (s, 1H); 11.00 (s, 1H); 7.90-7.70 (m, 5H); 6.9 (m, 2H); 3.30 (q,
2H); 2.80 (q, 2H); 2.50 (dd, 6H) 1.80 (m, 2H). LCMS: inconclusive due to fluorescence.

All reactions were carried out under inert atmosphere. NMR spectra were obtained on a
Bruker dpx400. LCMS was carried out on an Agilent 1100 using a zorbax SBC-18,
4.6mmx150mm-5p column or a Small column: ZORBAX® SB-C18, 4.6 x 75 mm, 3.5
microns (“short column”). Column flow was 1ml/min and solvents used were water and
acetonitrile (0.1%TFA) with an injection volume of 10ul. Wavelengths were 254 and
210nm. Methods are described below.

Table 17: Analytical methods

Method | Easy Access ChemStation Flow Solvent Run
Method Name Method Name Rate Time

A Analytical positive ANL POS7.M Iml/min | 0-2.5min 7 min
7mn 5-95% MeCN
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Step 2: 7-hydroxy-4-(2-fluoro-4-bromo-phenyl)-amino-6-methoxyquinazoline
7-benzyloxy-4-(2-fluoro-4-bromo-phenyl)-amino-6-methoxyquinazoline (297mg,
0.654mmol) was dissolved in trifluoroacetic acid (5Sml) and the solution was stirred at
reflux for one hour. The reaction mixture was allowed to cool down to room temperature
and poured onto ice. The solid was filtered off and taken up in methanol. The solution
was basified using aqueous ammonia (to pH11) and reduced in vacuo. The solid was
collected by filtration, washed with cold water and ether and finally dried overnight under
vacuum at 50°C, affording the title compound. (0.165g — 69%)."H NMR (400 MHz,
CD;0D-d,) & 8.55 (s, 1H); 7.89(s, 1H); 7.52(m, 3H); 7.13(s, 1H); 4.08 (s, 3H). LCMS:
method C, [M'=364].

Step 3: 7-(4-amino-phthalimide)-butyloxy-4-(2-fluoro-4-bromo-phenyl)-amino-6-
methoxyquinazoline

The N(-4-bromobutyl)-phthalimide (0.355g, 0.1.187mmol) was added in one portion to a
mixture of 7-hydroxy-4-(2-fluoro-4-bromo-phenyl)-amino-6-methoxyquinazoline (360mg,
0.989mmol) and potassium carbonate (410mg, 2.967mmol) in dimethylformamide (7ml).
The reaction mixture was stirred at 60°C for 2 hours and then allowed to cool down to
room temperature. Water (10ml) was added and the precipitate was filtered off. The solid
was washed with cold water and methanol and finally dried overnight at 50°C under
vacuum, affording the title compound (0.317mg — 57%). "H NMR (400 MHz, CD;0D-d,)
8 9.49 (s, 1H); 8.29(s, 1H); 7.82(m, 4H); 7.71(s, 1H); 7.61(m, 1H); 7.47(t, 1H, J=8.3Hz);
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10 ACN for determnation of the relative starting
anount using a LC-MS system (AGQ LENT, Gernmany). For

wWo bwol1 83086 anal ysis 5 gl of the reaction m Xt UPET/EB2006/062984
diluted into 50 gl 100 % ACN. After thorough mxing 5
gl are applied to the |4PLE18hal ysis using an
autosanpler. Separation is carried out at a flowrate
of 450 gl/mn with 0.1 %formc acid in water as

7483y eH); A.Bidel Ot 90%(oy, AHD; 3876, i 3H)1G002HmACN)ad. 75(broad s, 4H).
LCM%i ‘fﬁé%ﬁodaBUﬁTnﬁlzé‘nﬁnﬁl\W °18 15 col umm _
Ext ended C18,  Ad LENT, Gernmany). A gradient
from 10 %Ato 95 %Bin 75 mnutes is used. W

Ste@bﬁor bamr-@4 afind) DREYIGE) -S4 2-FRbrodbrd e phlyECathiab-618S S

g)to he cgngound is determned online by a single
MeOXYBIRUPUpol MBS system (MBD, AG LENT, Germany).

A stisgensioaaf Je@- amiha-péht}ralmin@Jb&ldylmnéhﬂl-Iﬂ,uoro'Fh-ibsorhd)-Iphd_:nyl)-amino-6-
meﬁl;&#r%ﬁha;zlogﬁé Kﬁﬁ)]m%??a%({f?tgﬁélz %tB%quJ)a?m &ﬁﬂil) %ésotgeated with
hydrpginomounhysirgipalhe rgacsion m@mm mawage@, @faliopmfgnm@um over 2 days

sogl?gﬁsrg‘g&p éfrc&%'g@ L%gfl%r tsﬁgﬁ hgﬁtﬁ’cgs]{ 'glﬁﬁ toflég eéoﬁﬁ%r?ﬁtgonc QF gkéallrtmg material
[ sol yti SS | C

obsggyeg) apthihepiTaducep a&cu%éliﬁa ? yehowg Was Rerdidcl usppg the “catch

and Rhabd Ofiethbd (Is6luRsSCX @ &PPid¥e Withl dhtinfisdd realsiexg ﬂvembdﬁaffording

the il PHURE (PHRE ST nratiin tlbaeh (G- a8 gl Trapesce 1m

J—Saﬁhl)egéﬁbadlﬂbdv?é(m]'ﬂlﬁ) rbB2Abrdadrs, tHEs7.23(5,f tH); 7108(s, 1H); 4.19(m,

Lo ST A TR gl 0.

&l]“é‘ 3¥mjthe reaction was not conpl ete anot her
tenfol d excess of the diglycolic acid anhydride is
ad d and the xtur for .ano 30 m nute
All g OP%WB‘F& °“t’f‘ﬂ T “P%g Ogphexs- SPPYTRYF z’%“%‘;}m a
Bruker dfx406. DEMS whechradibmé.on.anMdikent 1 10 usamct zabax SBC-18,

| b
4.6 56&@5’ 5 g%ﬁ{uﬂﬂl@q«f §Ih§g M%@gﬁ@f@%ﬁ 18286, 75 mm, 3.5
migrpng (fshort ¢alymn”™)t Golymanitew wae ladimin andhgalverteused seasniater and

acehdhitild (0L B4 TPA) withlahdnjBBisteyodithé 8£100 Wa?él&%esﬁvg@r{g%gg and

18 s etractlon cartrid
21(@‘?54?@?‘%03}3%%@3 P%ﬂwvmth 10 ml net hanol and
equilibration with 0.1 % TFA in water. The solvents
are drawn through the cartridge with a flow rate of
Table199 AinaBitiRhlmétiods3 nl /m n by using a nmenbrane vacuum

punp. The aqueous reaction WO 2006/ 134056
PCT/ EP2006/ 062984 -105 mixture is applied to the

i

[ eanddravvn1 othtvmt t he sh flow rat
M%@m;l g\% “SPer the ?o'ﬁ” SO as E% 1 et EPYV s sed "Run

t hroli @[ﬁthhéN@met ri dge Method Nameodi|fRadel st aur ospori ne| Time
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A 5 9% AdNalyticalopoFikine ANL POS7.M Iml/min | 0-2.5min 7 min

Tmn

5-95% MeCN

2.5-6min

95% MeCN




then with 10 % ACN, and finally with 20 % ACN, all

with 0.1 % TFA in water.

The 5 nodified Staurosporine

wo soobhasel uted with 70 % ACN, 0.1 % TFA i n WaP@T/EP2006/062984

followed by 80 %ACN, 0.1 % TFA in water

The el uate
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qdissolving
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reaction product

Q m%ﬂ? unnodi fied Staurosporine after
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¢

G/ 062084
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of ACN WO
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G gram
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and 5 gl

t he expected product
w@2ensmose rel ated to the peak area of the unnedi/EPmde/062984
St aur osporine as 100

are anal ysed by LG MS. The nol ecul ar mass of

is 727.8 Da. The peak area at

% anal ysed as described. 5 The

modi fi ed staurosporine is udBd-for coupling to

NHS- acti vat ed sepharose as usua

Vi a

1 af baooadc o
E ] OT pCcaaS— S5 v

its am no group

Pof v o ool @ o~
DCT OT C— COUUpPT 1T 1Ty

Nwith 12 ml wat ej

NMRided and an eql

MNogmal DMSO and then resuspended with 1
Jmuelb@rnnagmfethr@nnﬂme of the modi f| ed

Ql. aul UD[JUI | IIC | I‘I LJIV”I: LJI | Cbl. | y al l. CI O.UUI IIQ O.IIU Vﬁl |
Q mi xi ng and shortqueﬁﬂrlfugatlon for 1 minute at 1200
I IJII[ J.U LU gl Ul lIIC DUIJCI IIG.l alll | S Lar\CII allu J gl | IS)

RTanal ysed by LC|

AﬁmvﬁmkmeG hour s under contlnuous

AT T Ul a1 Ul. dut y III ACT , l. IIU DUDPUIIDI UTI I S
S centrlfuged agalwnakﬁ 20 gI are taken to determne
lIIC rerar 1y UIIUUUIIU IIUUI | | CU Ol aul UspPul | I'ne Uy
satanal ysi s of glsﬁyﬁﬂ%t:NB as described above. Usually
16096 of tilc nmogi fTed—Staurosporine s bound.—The
T beads are mashedt%ﬂﬁ%rmards three times with 12 m
0—gi—of

ethaholanine ( MERCK, Cer many)
acti vated groups.

unr eact ed NHS-

carried out for
t he
times with 12 ni
stored as 1:1 sl

bl ocki ng reacti on,

is added to bl ock

The reaction is

16 h under continuous m xing. After
t he beads are washed three

i so- propanol e (MERCK, Cernmany) and

foll owi ng reagents were used: DW

N, N- Di net hyl f or mam de ( FLUKA, 40228);
Triethyl am ne (SI GVA- Al drich, T0886);
Acetonitrile for

Trifl uoroacetic

urry at 4 Cuntil use. 20 The
TEA:
ACN:
HPLC ( Merck, 1.00030); TFA:
acid (FLuKA, 09653); 25 PyBroP:

Brono-tris-pyrrolidino-phosphoni um hexaf | uor ophosphat e

(Novabi ochem 01- 62-0017);

(FLUKA, 66749);
41648) .
8:

WD 2006/ 134056 PCT/ EP2006/ 062984
In-lysate conpetition binding and quantitative
protein affinity profile

DCM D chl or net hane
DMSO: Di et hyl sul f oxi de ( FLUKA,
-107 Exanpl e

( PAP)
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This exanple illustrates conpetition binding in cell
| ysates (see particularly the third 5 aspect of the

WO pwens40ed) . A test conpound, Bisindolyl nal ei mPCEERI0DE/062984
(Bis VIIl, a well known kinase inhibitor; Davies et
al ., 2000. Specificity and-dBéhani sm of action of sone
comonly used protein kinase inhibitors. Bi ochem cal
Journal 35 1 (F;t 1): 95- 105) vvas_ added to a ceII

the target prote| ns |n the Iysate Then t he Iysate
was contacted with the kinobeads affinity rmtrlx to
capture 10 renmining free target proteins._
Kll}?bé@(btlg@dﬂow%ﬂ o S?H@SR?WWO‘@W%W‘?@@W& héhe following
profddal.ed wi th detergent-containing buffer, separated on
a SDS- pol yacryam de gel and anal yzed by
i mmunodet ection (Western blots) or nass spectrometry
detection. For Western bl ot analysis proteins bound to
Steplie Mébdificdtion af@taurospesnewidth dighgcdlic avidtdnbydrideaf f i ni ty
matri x and subsequentl|ly separated by
SDS- Pol yacryl am de gel el ecrophoresis and transferred
to a blotting nmenbrane. Individual kinases were
Disdelve Staudospotite Gpmicillyl ) mgntRIBdotech, {igainany) ic3kghwatheiee DMF,

adﬁgﬁl%? 22%801'td }6 CERRIM fhi @lutlo-ﬁhg \;\ﬁﬁ %%qhﬁensiﬁﬁ\tﬁlxéd@ﬁth 50 pl of

I NCU atlono the ce sat e Bi s
o5 datemningtioppige &latwt%vggepomtdtseeﬁswé@wt%ﬁ SAGILENT,
GeﬂMl tﬁeet]acims tahaykis Do enthe rémtibh ¥iktdredis daaRd 1nto 50 ul 100 %

A(ﬁ\f ,ﬂ%@ oo nner. . %% gf%r%%f)f)lg%ietglﬂpe @Eﬁ%ﬁ%@ glglﬁlggn auE)sampler
Sepairatibnrig) cal‘fledﬁlﬁaat a&'lophmteemfdﬂfm{/?ﬂhlﬁtvat}t @1 h éorkiicnadié adwater as

sol@éﬁ‘t A'fla @) @ G}d tl(! 1}51 ogF% :rAn(gtﬁ*ég E&B%ttﬁ‘@i‘% 993! 50 #ASC18

colemnc(éﬂRrBa’tX@Xt@dd@@lSoAG NE| Gemmpgy). & gradicgtifrem4B8)% A to 95

% B3 79 it {4aH. U2 hbobeoared ﬁQ)tb‘sé}VecPQt Bﬂ%'tﬁbsmglécﬂiﬁlsﬁlass of
sp ectrorretr{eHBrotel ns were eluted from tRe affinj ts)b

the camppRndyis feterrpined galing Yy 3 sipaletags pol MS system (M
AGIDENRY Geafiany) ariedecgatd &ite QﬂeQmBﬂ{edShﬁluallﬁllflﬁs’iﬁisﬁalﬁﬂ?}‘s1s serves

o B SEROETE, 5 b ST B B ok Pede PR Hobor
UV signal esseotedl 00 otas staitireeanount,chasatt orBihs piftel Staurosporlne

concentrations in the |ysate and one DVSO control)
To ther iee teld Stavdospotine sofmid adQfdd exceanaf diplycelonagidhanhydade (Merck

é‘ﬁée}@'i) DN £ aaﬁt?d[ Yhe ‘i’ea'fcﬂ?ﬁ\év\?\t/lel gﬂ%@ td- ﬁ)d\‘E/ dq?ﬁﬁlshed within 10

rometr ysSI's uant1 fication
mimiies peecky L(p by Mg SRS tha regﬂtlon gt Wil 50 AR gnd
andlysebgiIIC-MBIaNddstiBbd é’ébde”ﬂﬁﬁﬁ@tb@ﬁl@ﬂitﬁﬁﬁshﬁﬁfﬁb’rh%ag Da

ne-reacfiv, ng rea

ongefe TR0 to55y0 08 GrodifsdSranaTRI s B spgliacharecd
moldeale. Hithé maetiin wasvelt sombletd andbther ohmﬁbld rexcﬁse ofhthe déglgcolic acid
antfRHEF LRDh e M Lh RSty 30 HERER Sp SR HOBAER. The
reagfion mixdwea ig ma@dcfébS)LC MSeaSrct@Sqtbedebovﬂ ensity 50
After the reaction is completed, no unmodified Staurosporine can be detected. 5 mL water
is added to the reaction mixture, first to quench the acid anhydride, secondly to dilute for
solid phase extraction. Prepare a 500 mg C18 solid phase extraction cartridge
(Phenomenex, Germany) by activation with 10 ml methanol and equilibration with 0.1 %
TFA in water. The solvents are drawn through the cartridge with a flow rate of
approximately 2 to 3 ml/min by using a membrane vacuum pump. The aqueous reaction
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WD 2006/ 134056 PCT/ EP2006/ 062984 -108 (R150) val ues

representing the affinity of kinase-conpound pairs are
W@ e0wbl1a405¢ 0 | C50 val ues reported by ki nase enRgIEP2006/062984

assays (Davies et al., 2000. Specificity and nechani sm

of action of sonme commonl y108ed protein kinase

i nhibitors. Biochem cal Journal 3 51 (Pt 1):

95-105). 5 1. Cell culture Jurkat cells (clone E6-1
miXtpxsris AR to theartridgandsdrawnghreug)y idwrithi the ganmé flow rate as above.
ARSPIR6atioh h@ss&ﬁnélét@figgiﬁéd%% ﬁ{é%%ﬁnd%elﬁ%%ﬂé Inddf¥ied

suspensi.on 1 n nvi t

stayrogupyme dsbound ip Hednkmatgriah iths we%eﬁétr%nmﬁb% VB CBED-U e TFA,
theh WAthi 10 RYRON, @id Rnaligreith 2/0 YA LB vk eith®. 1% XFAQ@ waid. The

eobi yA05eEEb S M TR0 A LA Bt

80 $uAEdY Ol BF A iroweidr. dthe-c8Qes afe cdlsipad atd dmdoﬁ va@iuim.
| ysates Jurkat cells were honobgenized in a Potter S
honogeni zer in lysis buffer: 50 MM Tris-HCl, 15 0.8%
NP40, 5% gl ycerol, 150 mMM NaCd, 1.5 mM MyCl2, 25 nM
Stepak Coupling Q%T(hﬂ mndifiesStarosporine rﬁqx/tllg15¢11d~phasre beunddiamine using

P gm}ﬁhgs@TA-free tabl et (protease inhibitor
cocktail, ® Roche Di agnostics, 1 873 580) per 25 ni

buf fer was added. The nateri aI was dounced 10 ti nes
usi ng a mechani zed POITER S, transferred to 50 m

Diskélvé gt thodifisd Staiésspatisinfwiterfie DNPdh@ 8D pr@-@w@ﬂéh Bis-

oyl B A%%fdﬁ%ﬁle@ﬁ%}@ A ARt ol P s phase
boundahiahme ieatided ira? taiB fold erexss.i Touhe slukx)add 161w o dikapadpy]
ethgféR ;ég?’ggla(& ﬁ%&%y%@&%ﬁ?dé%x&%ﬁ%ﬁ%@%P 0918098 odified
Stagmsmrm ¢ reagion is garfedoub ipr d §dionrstay repnt teélzmrmemnder

erhﬁh@rﬁgrrllgd gﬁgr arh&ld%\%é%ga nBRAC ERLkANhE 8B ne SeY’ﬁ%aoxﬁ %rﬁglpgﬁﬁﬁ
mog%ﬁ ﬁétwoippep% i@ﬁf%m&?@s m}éffsesygwgb% degeribprigbove, This step s

teﬁvewefﬂ@r thm%@hﬁhye @buriboand frmﬂlf%lﬂwurﬁﬁfitohﬁe @¥'measured.
| rozen a

A BESBl e srilete e SPuRt hpRieRH Sl b Bl Fnde itptece
anysiord)uthk atsil washied w(ithOl mg)lmneﬂ efl wjterfiee VA @oé avedingstwith 10

ik BWBIS VIIl concentrations for one hour at 4C
V°95’ %§£ 0.074 M 0.22 M 0.67 M 2.0 gMand 30 6.0
gMfinal concentration of Bis VIIl). To this end Bis

VIl solutions were prepared in

Step 3: Cleavage reaction

The resin is then resuspended in 5 volumes DCM, cooled to 0 °C and 1 ml TFA is added.
The former light yellow resin should now turn to dark red indicating the reaction. The
cleavage is carried out for 20 minutes at 0 °C and 20 minutes at room temperature. The
solution is collected and the resin washed two times with 10 volumes of DCM. All eluates
are combined and dried using a rotary evaporator. The remaining oily film is dissolved in
0.5 ml DMF and 5 ml of water is added. The modified Staurosporine is purified by solid
phase extraction as described above and dried under vacuum. Yield is checked by HPLC
with UV absorbance at 254 nm against the original unmodified staurosporine solution as
described above, relative to the solution of the unmodified Staurosporine after dissolving
the reaction product in 1 ml DMF. From this solution 5 pl are mixed with 50 pl of ACN



10

15

20

25

100% DMSO as sol vent that corresponded to 200 fold

desired final Bis VIII concentration (Bis VIII from
WQ@L@xi13408s ochemi cal s cat. nunber ALX 270- 056) . PEI/ER2006/062984

of these solutions WO 2006/ 134056 PCT/ EP2006/ 062984

_109 were added to 1 m of -llY6ate resulting in the

i ndi cated final concentrations. For a control

experiment 5 | of DMBO without Bis VIII were used. 4.
andh gt are analsigadihyi IG-M$ .t Fheliholepidardnass of theesxphcted product is 727.8 Da.

Th@g@dkrh?é‘cﬁﬁtﬁd nhYR fi‘&lﬁteﬁ%‘ﬁle%eﬁl@ atea OF tHE UpARRIRELR Sft§tﬁ‘§spor1ne as 100

0 1) were added and ™ 1 ncubated for one hour "at

Aq@lysgﬂ,aq degcribed. i ncubation the tubes were rotated on an
end- over-end shaker (Roto Shake Genie, Scientific
Industries Inc.). Beads were collected by

{ t t d
Th e ies S iesasane e, 5 o et NEGS- it Bled ephagese ag psual via
its aminoggroup) @B eford Yolyitihg, tetl ef beads is Wadhed therde timemwithdl2 ml waterfree

Dl\)ﬁ](s IQE Hma r&uglggld%g%tﬁ J d%ff) ﬂt@%gg IS)§/IS/(‘I’) I\Rﬁ’glgsf s-[lgpeqlsﬂ)'helo ul of
TEéd@l added mﬁ@n@qulwninnmefsl woalead thetinogdiedrsmmome @dEMF

ey 412 aBAiHALARA WRR rhik#3SnA sh&d céxﬁnﬂl affdiEfo?f Liﬂi%uie%‘ €260/ rpm,
208%%;“ fugatTon. Proteifis were then Separ at ed

g FyRSERAAn i fgken anderiuhis gRaysedity & pea@g)m heygs under
COIﬁﬁmhiﬂnig’bxﬁm ﬁbtmiyemeg&thﬁnsi@nﬁé ensrifuedi Qg Az jilare

ki B Bherution 8 astipin B BbGudn G hed Ewa%osg%%ee*af” Bisisg of 5 ul by

LCsMarad destripbed elmaer Bsuadlyd Oﬂé’@ ef ﬁmeﬂodaﬁed]Stahmsch{ﬂe is bound. The
bea\ﬁé ﬂe%%hpcjl Qﬁérwtaﬁifsqﬁte@ ?ﬁﬂ m rrgilﬁﬁﬁ:&dgd Egéﬁn with 1 ml

tructions anU urer

Dhﬁ(éged atabefl eﬂmvmql@elMEﬂQé( Kermgpy) is pddagd) te blackginreacted NHS-
actRMRH e dlfpfs Wl%eﬁ'éﬁétﬁﬁ?ﬁb%ﬁfed %uttafr(])lr 'lgh:unﬁéll dohhﬂl;!)us mixing, After the
on-radi.oactive metho I e detec eci
blogking geagtion, dhe beads ?eMaSh?‘??ﬁ‘F‘?eetHP?%/WW%HﬁB%@P %Fi‘@‘h(l\%ERCK
Gehgdny) aadisieredHRR) 1 sladpe bl @uadtilageli es. The anti - G ycogen
Synt hase Ki nase 3 beta (GSK3beta) antibody was used at
a dilution of 1:1000 (rabbit polyclonal anti-GSK30,
Stressgen Bioreagents, Victoria, Canada, product
TherfotosmingWeRg@TO@e.usdhi s anti body al so recogni zes
GSK3al pha. The anti-1TK anti body 25 was al so used at a
DM INyN-Dimaghylfornpoodg (FBBLA, #8228%1 onal anti -1 TK

anti_bod}/ Upst ate Lake Placid, NY, catal og nunber
TE}¢ Togbylangne @I%ﬁlééﬁlb@i%&@ by Mass Spectrometry

ACN: Acetonitrile for HPLC (Merck, 1.00030);
TFA: Trifluoroacetic acid (FLuKA, 09653);

PyBroP: Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate (Novabiochem, 01-
62-0017);

DCM: Dichlormethane (FLUKA, 66749);
DMSO: Dimethylsulfoxide (FLUKA, 41648).
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30 6.1 Protein digestion prior to mass spectronetric

anal ysi s WD 2006/ 134056 PCT/ EP2006/ 062984 110
w@ei06a886 at ed protei ns were reduced, al kyl at eBCERP2006/062984

digested in gel essentially followng the procedure

descri bed by Shevchenko et -dP7; 1996, Anal. Chem

68: 850-858. Briefly, gel- separated proteins were

exc:| sed fromthe geI usi ng a cl ean scal peI reduced

Q@gut es) and subsequently aI kyI at ed W|th 5 55 nivi

oacetamd (in 5 nM amoni um bi carbonate) at room
tenperature in the dark for 30 m nutes. Reduced and
al kyl ated proteins were digested in gel with porcine

This fe)(ﬂﬁpllé lulidaramsﬁbemo@blﬁmﬁg Q0641 §9NESR8d Firfi@lar®f thé Ghird

oA PFTISED 1 oL SRR By A P AEEBHe VO (ol wel

knawn Binseainhibitoe Davizaet 219200 Specilis ity and tieyhanisappattion of some

cofgﬂ1 ngl l?@(g {ﬁ i(ﬁ)lr 5@0&%@% lg%o%g?m%alsﬁfma%gﬁ { (%P ‘i‘% @tS' l(\’ﬁgwas
adasdite acele b'satmt elw allowiag tie tesycpompmnd tgchnui torthentarget prateins in

theQafe. Whid e Qy .J,ate \Qaslcoﬁ’cdcc%rd%ﬁl the 'I&ob@%a@ﬁﬁbpﬁhﬁﬁd th @aptlire
wat er and poo ed wth acidified di %qgmgls)upernat ants.

Temning @@e {rEgsd papteiag The protging bepnd fat eds mapyEx were then
elutedbgith Me@éntmtmﬁﬁgguﬁfé@maﬁdaw@ SDSdlRistyaatdsgddind

anmpl.es. t reat wi th,diff t _concentrati of .t he
e G2 B RER et e BISS or RS P B PG ReRE |
and the solvent control (0.5%DVSO) were treated with
different isomers of the isobaric tagging reagent

FOI(W‘ERAQ etapelysis proteins pbend R0h«affinity anatrix wetseelut¢d Spnethe

glnlla%qlx ﬁﬁ@ﬁﬁé(@l@'ﬁﬂy %:éf)%fai d 1@ §9S-PofyactyPihide g@lee%léc-fgiﬁfgresm and

ents are a | exed, "am’'ne-sp
earfﬂ ddojadettps meatuane: Ndividyal Kinasssurse daqefted Bathsperific
antibddies agﬁnét@SK‘siﬂIﬁHaeGSKBb&th@ng g&ﬁlm& Thé Pe%bit IsR&ws that

prewﬁj??tt Bt the gell ??%t&%gf i it Y B e n e Bing s R et pppteins

GSKi3alphal atd GSK3beM\to thedkindbgadsdreatniarin b aloseidependedb mbheer. Increasing

conEcE'i‘igé@%s BFIHS KifaSe ?ﬁlﬁﬁ%f %14 Vlﬂ Q%Jg cPS gw%&@gggfga

alphmandiG8K3beta tp the ka@brsacbmanm binding 0HITK.dfor e signal

wa$ Qhattifed aNEpRHad Qfﬂns‘t thel B VARMGRhEentrhi6n Addealtd Bb cell lysate
react i on \Nas perforned at room

(Figure 4B).

For the quantitative detection of proteins by mass spectrometry proteins were eluted from
the affinity matrix and subsequently separated by SDS-Polyacrylamide gel elecrophoresis.
Suitable gel areas were cut out and subjected to in-gel proteolytic digestion with trypsin.
Four tryptic digest samples (corresponding to three different Bis VIII concentrations in the
lysate and one DM SO control) were labeled with iTRAQ reagents and the combined
samples were analyzed in a single LC-MS/MS mass spectrometry analysis followed by
peak quantification in the MS/MS spectrum (Ross et al., 2004. Multiplexed protein
quantitation in Saccharomyces cerevisiae using amine-reactive isobaric tagging reagents.
Mol. Cell. Proteomics 3(12): 1154-1169). The result shows that different levels of
individual proteins were detected and relative intensity values were calculated (Table 21).
Binding curves for individual kinases are shown (Figure 5). The relative intensity 50
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tenperature for one hour on a horizontal shaker and
stopped by adding 10 | of 10% formc acid in water.
wabmefimwse | abel ed sanpl ed were then conbi ned, BET/EP20061062984
a vacuum 30 centrifuge and resuspended in 10 | of 0.1%
formic acid in water. WO 26088134056 PCT/ EP2006/ 062984
- 111 6.4 Mass spectronetric data acquisition Pepti de
sanpl es were injected into a nano LC system (Caio
(RI§@)} eleesaepresenting the affimtnebsinaseriontpowrd daitsrase simyilar to IC50 values
rep‘aﬁékpi)fﬁmﬁ& rzrgﬁi@%éd?é) (Saviddet QQE%@ %ﬁ%%ltgaﬁlﬂ MochidiéHh of

Mcro, Mcro fon_trap

actionof ﬁ?’@ﬁﬁ?@?ﬂonb’e‘tﬁﬁi a@sgelm@s‘é &?lfa)tr% @@hsmlqaﬂ] émml 351(Pt 1):
953ysf em using a gradi ent of aqueous and organic

solvents (see below). Solvent A was 5% acetonitrile

in 0.5%formc acid and solvent B was 70% acetonitrile

in 0.5% formc acid. Table 3: Peptides eluting off
1. @dikculfirsystem were partially sequenced within the nmass

10 spectroneter. Time mn %solvent A %solvent B 0
Jurk# cBlls €la® Hi2l SronBATEC, 5OmMbSOITBO1 ) wet@g@dn30 1 lafe Snntder
flasky éﬁ@eéga B?Jséie&egtﬂﬁlbﬂglﬂ Eﬁsfp'eﬁ@)ﬁ fH‘RllﬁII TB@%% %‘nfg K}gogen,

tion erated in

#2187p é}3ﬁh@m£em@ﬁeéi witl é@"/otF@taé @@Nylef%sma (Iﬂwrtmgﬁ@)eaa a density
beti¥eé €115 xand aﬂmlzemo%enmmﬁﬁv fORdtIInACER Pellets

upd regu at th f he NCBI nr ,
wefheazeh S J0SH S bR A é@smgﬁyg@ﬁﬁé ot Eur opean
B| oinformatics Institute (EBI, for the human, nouse,
mel anogaster and C. el egans proteone dat abases).

1P.rotel ns fV\B{ﬁ | gentlfl ed by correlating 20 the
mass and fragnentation data with the

TurRBTENIRER FoBR B I PP PP 1 Dot il 1 Csle%&?etfaﬁf‘ﬁ& Tris-HC,
0.8¢eNRAGS %e glyserol, 150 M NaCl 1.5 mM MgC12 25 mM NaF, 1 mM sodium
vanadate, | mM DTT, pH 7.5. One complete EDTA-free tablet (protease inhibitor cocktail,
Roche Diagnostics, 1 873 580) per 25 ml buffer was added. The material was dounced 10
times using a mechanized POTTER S, transferred to 50 ml falcon tubes, incubated for 30
minutes on ice and spun down for 10 minutes at 20,000 g at 4°C (10,000 rpm in Sorvall
SL.A600, precooled). The supernatant was transferred to an ultracentrifuge (UZ)-
polycarbonate tube (Beckmann, 355654) and spun for 1 hour at 100.000 g at 4°C (33.500
rpm in Ti50.2, precooled). The supernatant was transferred again to a fresh 50 ml falcon

tube, the protein concentration was determined by a Bradford assay (BioRad) and samples
containing 50 mg of protein per aliquot were prepared. The samples were immediately
used for experiments or frozen in liquid nitrogen and stored frozen at -80°C.

3. Preincubation of lysate with test compound

Aliqots of Jurkat lysate (10 mg protein) were incubated with different Bis VIII
concentrations for one hour at 4°C (0.025 uM, 0.074 pM, 0.22 pM, 0.67 uM, 2.0 uM and
6.0 pM final concentration of Bis VIII). To this end Bis VIII solutions were prepared in
100% DMSQO as solvent that corresponded to 200 fold desired final Bis VIII concentration
(Bis VIII from Alexis Biochemicals cat. number ALX 270-056). Five ul of these solutions
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Probabi |l ity-based protein identification by searching
sequence dat abases using nmass WO 2006/ 134056
WOEFODLERPASO6/ 062984 -112 spectronetry data. PCT/EP2006/062984
El ectrophoresis 20, 3551-3567). Search criteria varied
dependi ng on which nmass spd@Proneter was used for the
analysis. 6.6 Protein quantitation 5 Relative protein
gquantitation was perfornmed using peak areas of i TRAQ
weregidded tor 1 nb of lysatg mesuliingsis dh indichtpd dinaliencenttatidnd ¥ oRe sentrol
expihthefiPs L EAOBRARA RaRcutalis Y1 wea@Qdd, Ml ti pl exed
protein quantitation in Saccharonyces cerevisiae u3|ng
am ne-reactive isobaric tagging reagents. Ml . Cel
Proteom cs 3(12): 1154-1169). 10 6.7 Binding curves
4. BoRif&ipfiriAonaith RinobdadR150 val ues The Rel ative
Intensity (RI') values for the identified kinases are
To &hmwfrehaum lgsﬁasmme 40 @8 bf kiaobgads (e Bknple 1) wemsadded and

incligrid B ghiheifet ¢ Ve BORRRREIE heRbot fetelSifid dapne-
ovaraemt shdker Roto §bh1m:€}ede KSanangifis Industrivis In@). Beadswere collected by
certlif) gﬁt?(gml agAIESH o f\‘/ﬁ)b&gﬁ‘ E@lﬂ%ﬁa@&Mﬁﬁfﬂ{gh @?gs% aibh v@a@ﬂed w1th 10 ml

cur orne

it
119 by et optainas D 4o DRG0 Betiracntdvligras g Brdovyies ml 1ADP buffer
witB QU 4 I*JP"f()J Morahste khe( Boudd pfoteihs, 100he 2REDSB s)éﬁ{p‘l’eebuffer was added,

re ds to.t test c s VI
the Qo B Tt SORIRCS 5190 SR\ pLiA(e et Eptsferse to e
midybfuge tubelbyf centrifugation SProteinsS0te claetpepadict by SDS-Bolyualamide

e e
eleétjl%g%g esm??ﬁ%rrlg/t&(r}];; gf%lgl%gln Ogiqiﬂe dééli%pg}gtld’nou i dlf%l‘s g\(}fb.%nbed in
examde sed at three dlfferent concentrations in the
| ysate and the resulting Rl values were nornmalized to
the DMSO control which was set to 1.0. Relative

Intensity values are |isted. The Representative refers
5. RrgtefrRetggtions WeslerBlot dalysisber of the | nternati onal

| ’ .
RG] B LB AR RSB RLIRAL 681 dycloped wih e
ECtéVesterth ‘tﬂasttmg deteeticnl sybteghacqordirig tp themsieutiens af the asmafacturer

(e iostienfsie ERPNAAE) o e B0 R ETh igstns it figm Amersharm

is ahlkggﬁ I@Irrllgthﬁgﬁgn mﬁb@ﬁfgz}?g g!é‘lte ﬂlg gét{e&id%g(ifgplgg% aﬁ:‘fg@ns directly or

indgpeslyi Witk alomrmdfewedasa (RPhiabeied laptibgtieswD
2006/ 134056 PCT/ EP2006/ 062984
The anti-Glycogen Synthase Kinase 3 beta (GSK3beta) antibody was used at a dilution of

1:1000 (rabbit polyclonal anti-GSK3p, Stressgen Bioreagents,Victoria, Canada, product

number KAP-ST002). This antibody also recognizes GSK3alpha. The anti-ITK antibody
was also used at a dilution of 1:1000 (rabbit polyclonal anti-ITK antibody, Upstate Lake

Placid, NY, catalog number 06-546).

6. Protein Detection by Mass Spectrometry

6.1 Protein digestion prior to mass spectrometric analysis
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-113- Samle | Sanple 2 Sanple 3 Sanple 4
Representative C usternane Kinase Nam DVSO 0. 074 uM
wW@®2@8/184065€0. 67uM 1P100298977. 4 AAK1 AAK1 1. 00 BCBEPDNO@52984
0.75 113100329488.4 ABL2 ARG 1.00 0.96 0.97 0.91
1P100176642. 3 AURKB AurB 1-0006.95 1.04 0.97
CzB00000043.1 AB11 Abl1l 1.00 0.81 0.90 1.03
1P100306217.1 BLK BLK 1.00 0.90 0.96 0. 83
Geltsepanuriqroteint vEa/kaDeedh Mkytited d digegtedGn gel egs@ially following

the 3&9&1@%9&1&d%&¥ﬁ3@h@@%&%11% Qm%ﬁ (;Qleﬁﬁ 6@8%‘ 858. Briefly, gel-
P1000

sepﬂﬂi@dtm@s@cme exwssddrens the gehuging o C?ae zcwweduced using 10 mM
ﬁﬁ&ﬂﬂﬁﬁ@nﬁm@'ﬁrb@ﬁﬁﬁ 542004 s mikditds) Qﬂd leg&luently alkylated with

BT R T

for BB 10idieS FdtindedCENIalIGIateK prpieifis @Creldigebted.if) gelow b porcine trypsin

CrpR st Ep0Ss St iion ot g g 3t sy tyytammonium

hydrpgeygarbonate (TEABK I igestia Avas alowed goproceed for £ bours at 37°C and the

9 0.28
e SRR 0

1P100515097. 1 LCK LCK 1.00 0.87 1.00 0. 94
1P100003479.1 MAPK1 Erk2 1.00 0.89 1.04 0.98

6.2193hip0OPKBardtidn Pt AnfIgHa bt nies sheBitoMedp 0. 93
113100024672 1 MVAP KB J NK1 1.00 0.91 1.02 0.83
Ilagower4aitactdd MABe Kath DONLIKY, forfdi dbidih WateBanll dive with 20 pl

I‘Kb%%f%? 0305 B3 A s

Sample®woregRied.i0@ a0vagduuni P100220409. 2 PRKAB1 1. 00 0. 91
0.94 0.79

6.3 iTRAQ labeling of peptide extracts

The peptide extracts of samples treated with different concentrations of the test compound
(0.074 uM, 0.22 uM and 0.67 uM Bis VIII) and the solvent control (0.5% DMSO) were
treated with different isomers of the isobaric tagging reagent i TRAQ Reagents Multiplex
Kit, part number 4352135, Applied Biosystems, Foster City, CA, USA). The iTRAQ
reagents are a set of multiplexed, amine-specific, stable isotope reagents that can label all
peptides in up to four different biological samples enabling simultaneous identification and
quantitation of peptides. The iTRAQ reagents were used according to instructions provided
by the manufacturer.

The samples were resuspended in 10 pl 50 mM TEAB solution, pH 8.5 and 10 pl ethanol
were added. The iTRAQ reagent was dissolved in 85 pl ethanol and 10 pl of reagent
solution were added to the sample. The labeling reaction was performed at room
temperature for one hour on a horizontal shaker and stopped by adding 10 pl of 10%
formic acid in water. The four labeled sampled were then combined, dried in a vacuum
centrifuge and resuspended in 10 pl of 0.1% formic acid in water.
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1P100549328. 2 PRKAGL 1.00 0.78 0.79 0.68

1P100385449. 3 PRKCA PKCa 1.00 0.25 0.19 0.18
waRbeA20S628. 1 PRKCBI PKCb 1.00 0.29 0.23 0. 17PCT/EP2006/062984

1P100029702. 1 PTK2B PYK2 1.00 0.82 0.90 0.74

1P100465291. 3 SNF1LK2 Q K 1100-0.93 1.11 0.98

1 13100479211. 2 SRC SRC 1.00 0.93 0.98 0. 94
1P100298940. 2 STK6 AurA 1.00 0.90 1.03 0.87
6.4 Va3 Gpeg®Rtric daxacqnditiom . 00 1.05 1.13 1. 14
1P100411818. 3 ULK3 ULK3 1.00 0.95 0.97 1.15 .
Peptide samplss werelinjseted inted nano d§° system (Capk C;p Wagers or Ultimate,
DiohieaPRicH i -direcdtisdoupled td aQRaduBele CAR(Fr@rF2,\¥I OF Ultima, QTOF
.200%913405 PCT/'EP2 %868%%4 P 114- cf(gurms \qT Q
Mlﬁt@t goma§s 10’:] g)nctr?é)r F P aﬁfspg&trqnéeégt P CS WEre separated
on eirRAYIrBysted® 0Fing 3 igh@lidnnef aquepas &id orparfi¢ sglvents (be@Belaw). Solvent A

w50 G BRSO U B Ry liSABNESH 35

forpiyadidl ogi cal conditions with at |east one broad
spectrum enzyne |igand i mmobilized on a solid support
under conditions allow ng the binding of the enzyne
to said broad spectrumenzynme 10 |igand, c) eluting
Tahlpd: Beptigapelutingioithehasygtearyere pytiahe sequenced vetuy the mass
spedBmeeRect rometry. 2. The nmethod of claim1, wherein
the provision of a protein preparation in step a) 15
i ncludes the steps of harvesting at |east one cell

containing the enzyne and lysing the cell 3 A
Time{mhigyl for the chayaelenti Zation of at| %eélséntdne
enzyne, conpr Lsi the st eps of 20 a) pr ovidi ng—two
0 aliquots conprisi|gs each at | east ong 5ell containing
. h) Hncubat i i t with a gi ven
5.38onpound, c) harviegxing the cells, 8
35 30 30
36 20 80
40 20 80
41 95 3
30 95 3

6.5 Protein identification

The peptide mass and fragmentation data generated in the LC-MS/MS experiments were
used to query fasta formatted protein and nucleotide sequence databases maintained and
updated regularly at the NCBI (for the NCBInr, dbEST and the human and mouse
genomes) and European Bioinformatics Institute (EBI, for the human, mouse, D.
melanogaster and C. elegans proteome databases). Proteins were identified by correlating
the measured peptide mass and fragmentation data with the same data computed from the
entries in the database using the software tool Mascot (Matrix Science; Perkins et al., 1999.
Probability-based protein identification by searching sequence databases using mass
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d) lysing the cells, e) contacting the cell |ysates

under essentially physiological conditions with at
WO e@st134026 one broad spectrum enzyne |igand i mPObEPi0a€ar2984

on a solid support under conditions allow ng the

bi ndi ng of the enzyme to saild2broad spectrum enzynme

ligand, f) eluting the enzyne or enzynes, and Q)

characterizing the eluted enzyne or enzynes by nass
spespemery datar lectrgphotesisThy 3481 3667)oBeartnémitetda vartesk dependipg on
whithhade Sdcreliitr WAS uSEPM Bl dnalySisdet er m ned . whet her

he adm ni stration of the conpound results in a

d|fferent|al expression or activation state of the

enzyne. 35 5. A nethod for the characterization of at
6.6/Ra%in tiAgy e, conprising the steps of WO

2006/ 134056 PCT/ EP2006/ 062984 -115 a) providing two
ReRtivélpotein ghanitiodtviispefospal ﬁﬂg)pbakma oNITRAQ heporter ion

s e o R B BRIy MR DR s3I e
progyie quantitationzy Secdhagemytes cerevisiae psiug omire-sattiv isabpriotagging
rea?élﬂ&ﬁ\d@oggﬂt P8RS mrcsd iﬂv"‘lf‘ﬂl iﬁf@ bi ndi ng of the enzyne

o sal roa spectr m’enzymne gand, c) contacting
t he other aliquot under essentially physiol ogica
conditions with at | east one broad spectrum enzyne

6.7 Bifding cLAEPRMd dd&shitiod STRIFQ valugport under
condi tions allow ng the binding of the enzyme to said

ThdREREVS REGHsIt gkmamforlth@ﬂeﬁhmmamgeba@ sBbWE o Table 2. The test

R e R e T R T

valagewtreonmtmalizedto HeeDNMSOh «zdntncfl Ebaksteded Winasesi the tRievalues were

ploﬁ&? Figaéiel%ntngcoﬁ‘ eg{r%&# 8}; gls\e/ g‘)i‘{IaatnidO(thr{.reln feigsn?pvg%% perf?rlmed using the
Xl’r&,tcnwa‘am (hQ Hus@ssegczlyh@wdﬁd ) ugisg adiyparbotie) equiibiium modehdigure 5).

Th&RIS®Ja10b c@ﬂ¥sﬁ3‘hd§ {RiHBtest &Enp@unMsteVHI BodnB&ifeiEn at wh1ch the
detectiaon of the_enzy the aliquot “i ncubated w

relatiyg IB@H%‘B’u%thP s simal Foryankingses el fmpared, tey fheciotvent (bms0)
cofdtivl.get of the compound.

Table 21: Proteins identified by mass spectrometry analysis

The test compound Bis VIII was used at three different concentrations in the lysate and the
resulting RI values were normalized to the DMSO control which was set to 1.0. Relative
Intensity values are listed. The Representative refers to the database accession number of
the International Protein Index (IPI, European Bioinformatics Institute), a compilation of
protein sequences derived from several high-quality sequence databases (including
GenBank, EMBL, SwissProt, RefSeq, Ensembl). Kinase names are in accordance with the
human kinase nomenclature (http://kinase.com) and Manning et al., 2002, Science 298,
1912-1934 as specified in supplementary material).
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IPI00029702.1 |PTK2B PYK2 1.00 0.82 0.90 0.74
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IPI00479211.2 |SRC SRC 1.00 0.93 0.98 0.94
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13. The nmethod of any of clains 1 to 12, wherein the
ligand binds to 10%to 50 % preferably 30%to 50% of

wo bweasoyares of a given class of enzynmes. 14. ACEEP2006/062984

a)
b)

c)
d)

2.

a)
b)
C

d)
e)

g)

met hod of any of clains 1 to 13, wherein the ligand is
an inhibitor. 20 15. The nrdit#ed of claim 14, wherein
the enzyne is a kinase and the ligand is sel ected
fromthe group consisting of Bisindolylnaleimde VIII,
Purval anol B, CZ000007324Cldimskabl e PD173955), and
CzC00008004. 25 16. The nethod of any of clains 1 to
15, wherein the characterization of the enzyne is
performed by characterizing coel uated bi ndi ng partners

. of  ARBetBod JTthe EHAZACIRIZatoHDOMNt 1SasOEnR@TYinE oS ptisingtBé steps of

nodi fications of the enzyne. 17. The nethod of any of
clains 1 to 16, wherein the characterization is
per povidiag dbprot&N ptdperatide nonthing dlid enzyme, pr ot eot ypi ¢

pep . . nar ., - .

F hoctEaing ind SRR Rin Slack B eidt) 9 BRI AP Eorfitions with a
c haleagtoag broadispectiven erzyimsrligand bymebilized P g solidygupport under

Pr ob&iRfiticHs @116% gl tRE Bind eI riRdedZ9Mme th §aif BEOAIRp&irund nzyme

blngég%'partner with known 35 proteotypic peptides.

VO # 134056 PCT/ EP2006/ 062984 -117 19. The net hod

of elnyin@thednaym® ahdt 0 18, wherein the solid support is

sel elizte fron%lt th HLou i,onsi sting of agarose,

rod PR 108 &b PREMS S S REHEM Y NHS-  act i vat ed

sepharose), latex, cellulose, and ferro- or

fere [ ty . .

ol oy PETREY of gRh 1, FhE%in the B lClFoFEbiORn BlopBlofn step o
| | gstrdessthestopa pERarvesting apleast ang celh sondgining thepryme and lysing
21. thEhen et hod of any of clains 1 to 20, wherein 1 to

10 different ligands, preferably 1 to 6, nore

preferably 1 to 4 are used. 10 22. The nethod of any

of almeéthed forttle chhracedrizatiomof afienst oner ehzyina compeisingghasteps of:
is used, each ligand is present on a different solid

support. 23. The nethod of any of clains 1 to 21,

whepwividingvemaliguots comprisingeath afdeast ore eadlaxpntainisg the enzyme,
eagoubatthgbnb hAGER it HFVES cAhfouiesent on one sol i d

I
support ..
arvesting the cells,

lysing the cells,

contacting the cell lysates under essentially physiological conditions with at least
one broad spectrum enzyme ligand immobilized on a solid support under
conditions allowing the binding of the enzyme to said broad spectrum enzyme
ligand,

eluting the enzyme or enzymes, and

characterizing the eluted enzyme or enzymes by mass spectrometry.

The method of claim 3, wherein by characterizing the enzyme it is determined
whether the administration of the compound results in a differential expression or

activation state of the enzyme.

A method for the characterization of at least one enzyme, comprising the steps of:
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24. The nethod of any of clains 1 to 23, wherein by
characterizing the enzyne or conpound-enzyne conpl ex

wo bmoitsend ity of all or parts of the menbers OPCHERP2006/062984
enzyme class in the cell is determ ned. 20 25. The
met hod of any of clainms 3 td124, wherein the conpound
is different fromthe |Iligand. 26. The nethod of any
of clains 1 to 25, wherein the binding between |igand

a) andpro¥Bliegtwmaliquetsafagroteimpaepanatiani codtainyng the enzymet hod
for the production of a pharnaceutical conposi tion,
conprising the _steps. of 30 a) .identifying an .

b) enz§eniactinEene AlAYY Hﬁqif‘é@%?ete@imhygwﬂqgl@ﬁyowlws&wmafdeast one
t 0 brbdd spe &ubl)enfzﬁhﬁﬂhb&id M bilz&sHH 61l sufp@t under conditions

35, VWO 2006/ 1 4056

h t
P T ERD5H e OF e ehis e to sbiiad Rkt covimptigand,
) f ur tchﬂactmg e 0the1ra@1quhlam$1be¢sse1ft1aﬂy physivloggak Mdmonsi mg at least

af f | b l%a(? E}) H'gm %} nlrﬁc?ol % SO%% SB‘SEI L e

Ieas one enzyne
a semditiony pﬂ@wmg e bmrlmgmf thﬂwmmpé@ sazldforqyd spectram enzyme

I eaﬁ%anqrh%d%gya{rgivgg céBpodnde characterization of at

| eas enz conpound conpl ex.
d) eluting Hle enzyme or enr;g'mes ang m
e) characterizing the eluted enzyme or enzymes by mass spectrometry.
6. The method of claim 5, wherein the provision of a protein preparation in step a)

includes the steps of harvesting at least one cell containing the enzyme and lysing
the cell.

7. The method of any of claims 5 or 6, wherein a reduced detection of the enzyme in
the aliquot incubated with the compound indicates that the enzyme is a direct target
of the compound.

8. A method for the characterization of at least one enzyme-compound complex,
comprising the steps of:

a) providing a protein preparation containg the enzyme,

b) contacting the protein preparation under essentially physiological conditions with at
least one broad spectrum enzyme ligand immobilized on a solid support under
conditions allowing the binding of the enzyme to said broad spectrum enzyme

ligand,

) contacting the bound enzymes with a compound to release at least one bound
enzyme, and

d) characterizing the released enzyme or enzymes by mass spectrometry, or

e) eluting the enzyme or enzymes from the ligand and characterizing the enzyme or
enzymes by mass spectrometry, thereby identifying one or more binding partners of
the compound.
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13.
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15.

16.

17.

18.
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The method of claim 8, wherein the provision of a protein preparation in step a)
includes the steps of harvesting at least one cell containing the enzyme and lysing
the cell.

The method of claim 9, performed as a medium or high throughput screening.

The method of any of claims 3 to 10, wherein said compound is selected from the
group consisting of synthetic compounds, or organic synthetic drugs, more
preferably small molecule organic drugs, and natural small molecule compounds.

The method any of claims 1 to 11, wherein the enzyme is selected from the group
consisting of a kinase, a phosphatase, a protease, a phophodiesterase, a
hydrogenase, a dehydrogenase, a ligase, an isomerase, a transferase, an acetylase, a
deacetylase, a GTPase, a polymerase, a nuclease, and a helicase .

The method of any of claims 1 to 12, wherein the ligand binds to 10% to 50 %,
preferably 30% to 50% of the enzymes of a given class of enzymes.

The method of any of claims 1 to 13, wherein the ligand is an inhibitor.

The method of claim 14, wherein the enzyme is a kinase and the ligand is selected
from the group consisting of Bisindolylmaleimide VIII, Purvalanol B,
CZC00007324 (linkable PD173955), and CZC00008004.

The method of any of claims 1 to 15, wherein the characterization of the enzyme is
performed by characterizing coeluated binding partners of the enzyme, enzyme
subunits or posttranslational modifications of the enzyme.

The method of any of claims 1 to 16, wherein the characterization is performed by
the identification of proteotypic peptides of the enzyme or of the binding partner of
the enzyme.

The method of claim 17, wherein the characterization is performed by comparing
the proteotypic peptides obtained for the enzyme or the binding partner with known
proteotypic peptides.
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The method of any of claims 1 to 18, wherein the solid support is selected from the
group consisting of agarose, modified agarose, sepharose beads (e.g. NHS-
activated sepharose), latex, cellulose, and ferro- or ferrimagnetic particles.

The method of any of claims 1 to 19, wherein the broad spectrum enzyme ligand is
covalently coupled to the solid support.

The method of any of claims 1 to 20, wherein 1 to 10 different ligands, preferably 1
to 6, more preferably 1 to 4 are used.

The method of any of claims 1 to 21, wherein, when more than one ligand is used,
each ligand is present on a different solid support.

The method of any of claims 1 to 21, wherein, when more than one ligand is used,
at least two different ligands are present on one solid support.

The method of any of claims 1 to 23, wherein by characterizing the enzyme or
compound-enzyme complex the identity of all or parts of the members of an

enzyme class in the cell is determined.

The method of any of claims 3 to 24, wherein the compound is different from the
ligand.

The method of any of claims 1 to 25, wherein the binding between ligand and
enzyme is a non-covalent binding.

A method for the production of a pharmaceutical composition, comprising the steps
of:

a) identifying an enzyme-compound comples according to any of claims 6 to
17, and

b) formulating the compound to a pharmaceutical composition.
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The method of claim 27, further comprising the step of modulating the binding
affinity of the compound to the enzyme.

Use of at least one broad spectrum enzyme ligand immobilized on a solid support
for the characterization of at least one enzyme or for the characterization of at least
on enzyme-compound complex.



