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WO 2006/ 134056PCT/ EP2006/ 062984 - 1 - Process for the
identification of novel enzyne interacting conpounds
5 The present invention relates to nethods for the
WQReNsa31087 i zati on of enzymes or enzyme- conpoREd/ER2606/062984
conpl exes using enzyne |igands bound to solid
supports. to The goal of drdg di scovery is to devel op
effective and safe nmedicines. In order to achieve-
this goal, pharmaceutical research ains at
~identifying preferably small nol ecul e drugs directed
at drug targets that are known to be causative for
the disease of 1Tnterest. Traditionally, the majority
~of small nol ecule drugs are directed agai nst receptor
pr ot Brovessior (heddéntifimation nEnewl eptyorednsnwitng so@pounds
proteln coupled receptors (GPCRS) or nucl ear hornone
receptors)—ton—chanmmets—and—enzynes— O the—enzynes,
of particular interest are e.g. proteases,

Th@%l‘?ﬁéﬂﬂ %Weﬁﬁ&r?fe@a’i&sto%&hgds' f&@ﬁﬁ&h@ﬁ@ﬁéﬁﬁﬂon @f%ﬁﬁfmﬁqgcénzyme-
di scover a histori ngmﬁers %ngt ive' Sci ence -

"OWg seBpleNFAINE BER; UPRSFed as
tractable drug targets as denonstrated by the

Thé %(E]a? ‘é% ?ﬁﬁ%gﬁ%ﬁ@&ﬁ%ﬁe@g ﬁleﬁé;tWetaﬁd Eafyni%ﬁﬁrfe?%ﬁ order to achieve

e use o angl ot ensi n-converti
thmewza} nharpagentiead reseptsht 31e5 2t HYGREDF R, Bredireb réfnailrfeolecule drugs
dirdctcRak BRBargéts GRANER KknPWA tEBS Caukative irtiRy disedbd b ebst.
agai nst matri x netall oprotei nases- and" caspases are
“under devel opnment (Docherty et al., 2003, "Proteases
Tradisiooallyy theamgjetity’ of @n@bhwlmchlmmﬂye@mmmr@@tor proteins
(ce}% erFx RROSR r?ﬁ% %tﬁﬁéﬁﬁ%oﬁﬂfag% FEP[ GF@RQ or nuclear

en yrres at cat al t he rolysis
hOrARPTSEPIETShROT kPP et “&53%/1’}’%8%/ eﬁ%fe@terest are

e.g. Bi@teﬁﬂ@E@wHoEﬂlﬂobieﬁt@fas@l drﬁdﬁﬁésbd (ReVieag Dagws) 2000, dBsu@discovery: a

GBS B Clod b ° Oyt Ut o

roflumast) are in cllnlcal testing as
pméaéek a8 L ATHBEAT % ﬁgctsmgr&ag Uit gl asdBBbREraG by CRYRffective

manggenentiaf AT Wit G P ST i oo of SigiGensin-converting
enzghe SShbeas tid Hekty hipesttnsicn. rRes b sredsmentf ot casatepretebecinBibitors

el ey ey fiproaghos ot Eopdoist st delElomment (Docberty
et algt3003 1 ‘Preteasgs asz(g'ggtazgq;sf B1oobﬂn1ca1 Somety Symposm 70, 147-161).
20061134056PCT/EP2006/O62984 Phosphorylatlon of

Pho h%@%'a{ééﬁ{aé D) Gomprise mﬁ‘t b at' O”a{ha{'ga‘?ad{gs{yctﬁe hdrolysis of

cAMP roztdGMP | amdmrer&mph&tuhym variins diseamsecTld BPEStihbibittsasildenafil

(Vi g,fago Bl 6 fgffemgy S[re%n&& uﬂ)r déré&ﬂé’ e@xﬁlﬁ&few 'e‘séen&xs}epnm

nases pecause were s

oo

 inhi] amr@r&emcﬂomaéts apgh rofBmps) tﬂrﬁtlfloﬂméi‘ﬂj Lo ERCS gmteym%mmatory

therhptiBiEs A b; Qﬂﬁaﬂ%‘gﬁ q8 uh@tﬂeqm isOthe Yb@ispment aNPDEGENPP: specific

athma tor cance Ver.ex
inhifyfors 5 58 Bheti ks FRRSEIbIe By SiF SREGRICER ot al,
2004, ' Stootupal d)hsas fDrlﬂne hadividy rof alrugRdirit anbiibiBphoyphofléasseasesin Btructure

t 2001, "Oncogeni c ki nase signaling", Nature
12, %%?;ﬁﬁgg 365). 10 The conpl enent of protein kinases

encoded in the human genone conprises 518 famly
Kmﬁsv@M%@sé K H@})h&ﬂ?lfﬁibﬂ&&mpﬂb&m@[ Oipide, dsugmtso nBEvsidRE and other

ubf am.| j.es agcardi,n sequ . (R

colt o eiyolES ahd. piapsy ke B ATt ook RasBhialst S mbosiolosy.
of the Human GEnone Sci ence 298, 1912-1934). In any
given cell or tissue only a subset of the kinone 15
I's expressed. Kinases transfer phosphate groups from
ATP to substrate nol ecul es and thereby influence the
stability, activity and function of their targets.
The ATP bi ndi ng pocket of different kinases is
structurally simlar and therefore it is considered
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Mot her strategy is the in vitro expression of enzynes
of a given class, e.g. ldnases. Fabian 5 and
~col | eagues (Fabi an et alL, 2005, Nature Bi ot echnol ogy

- wd3(03)1340829- 336; WO 03084981) describe a Ki n@<a/EP2006/062984

profiling method that does not rely on capturing the
- endogenous ki nases contained-in cell |ysates but uses
ki nases di spl ayed on bacterlophage T7. The | dnases
(or "kinase donmins) used in this assay are fusion
Phpapboxerlahgn ok atoteine it aggmeonrpastigesiatioalampification of protens and
B ot intdoh G n@hstoslekget i on. I n the
etition binding assay these phage-tagged 10
klnases are bound to an i mobilized kinase inhibitor,
Ont keabeciaswithst has besvnemadieht foews ¢falstg discgyegnebrapribes the protein

_ kmgés)eg %gcatugeqﬁgﬂ vJegen%%%i 18'p %ﬂ%f%ﬁt 16185 ﬂytlhé B t\}%t‘ri]dtn;%lg [g ssion

of tumhoss ﬂ’ét)lt@dd)i@gtlha@ﬂ pﬁ sigeahEarsducian gaibyaps (BGH 1eapigR dn lung
carfolY: %vé}efgﬁr@s]‘sioﬁrbfotfhe BB RERES -fea@uf dn Firdass emcer: BARIABId fusion

in the correct nativ Fur r mor
ofﬁnbtl& lﬁ’ &*&H%’n S H%ﬂﬂﬁ%:{lsﬁll f%gf %PP?’t h cogenic kinase

_ mgmﬂmgtahmﬁenu5856665h acell. Is Yet another approach

uses active-site directed probes (socalled

activity-based probes) that form coval ent Iinks. w .
The egrlement of peaieinTrnasehetnded felbe hwap aelwwstﬂv%é& family
mebBE ERiBOAE) Rhick ®ah be gaytiped lias asvend tshbfaingits wosetlieg tto sequence

i 3ok byl 15c3tp. TSP i Bl P e

Gemtrim Science,/268, 194219343, Inyany sivey colbonissee grlbmsyb@be’é’rhe kinome
R{% éé&hﬂ%r%hd%ﬁﬁhtéj lof RS %nﬁ@xtI‘PVtot MibBRE dnolecules and

arles Qf rhodam ne- and tin-tagg
thelfebn @@?@%ﬁwfhesﬁﬁ‘i‘h‘ﬂé‘ﬁ(ata%m@?t f"(*lﬂa%{]n?‘fLe ery) fargelsp Jbe ATP binding
pockéd &Y GfTEEAtieRBenisagychlly Sabil808d thaRfo®/iv lﬁﬁﬁmsld&d@i difficult to
%M§ﬁﬂ@|ns uncl ear what

PUTal a IC properties are shared by

t hese sul fonat e- targeted enzynes. Modther |imtation

ThPkinhd¥ Sr@RPLOAGRrY fard @nﬂﬁnﬁd‘ Fendlyt Eboh@afédstbl stber &fryme classes

pecific i'nteraction non f
relov i OF Et B! Sc%%sf&’c?sli‘v’\%ﬁﬁgfﬁsfﬁ) BRALTRE pRliE Gt RERes for amug
disdolvery(tiuo bies uniffae elhallngest(langessite dfdfamily; semetinh sqtmbruef oisthe ATP
bm&’ﬂg ;g&gétyllﬁ% Bﬁm‘%&lfd S&c%aﬁﬁ%)@e%ws B8R, IPC 2002, Protein

oev et 2004 ture
lﬂn@rasaremnmam;/drgg 13rpsty. 9&415) tWeniy e coRiEy? c Derae firygws Drug
DisER%8Y, vBRnR 1180da@s) hat can be used to study the .

ef f 6ct of conmpounds such as 30 epidernmal growh

factor (EGF) on phosphotyrosi ne-dependent signa
Andtharianhsetalasm op atthrwaty are 1ifid dinassss Lipid kinaggs catalyse the transfer of

=

pro %Eﬁg%ﬁﬁ%he Bga?ﬁgﬁu%%%%ﬂﬁvg??%?Fgﬂﬁﬂtth

antlbodles di rect ed agai nst phosphotyrosine. In the

Llpﬂqmés SilcBRs tHes spﬁtﬁn@ditﬁié Pkinhei (REBKYrfemay alepbets @aeknown to

be IF’I?(ﬁ.ﬁiltg]‘iSl ogﬂh%%{el{{tﬁq: %%gtgt vﬁh faﬁt%&‘ahgxﬁﬁo g %‘c?né@&t?arnsmlﬁers

andplamspimmlwdauedcmezssdtaweeuamé other bbse@qut (:Frealan et ml, 1998
Pho%ﬁho‘[ﬁcﬁiﬁdg r1]mJEaQésS AnhBT&vicy BiRB&Hisk P67 'meeéaﬁﬂ%Bth@ 2002,
aracteri zati on of those enzynes of a given

Sciguee 326, MRPTHOBe expressed in a cell. Furthernore,

there is a need for inproved nethods for the

identification of enzynes bei ng binding partners of a

gi ven conpound. 5 Summary The present disclosure

satisfies these needs. In the context of the present

di scl osure, it has been surprisingly found that the

use of at |east one broad spectrum enzyne |igand 10

i mobi i zed on a solid support enables the effective

i sol ation of enzynmes out of a protein preparation,

preferably a cell lysate. After this isolation,

effective nethods can be applied either for the
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25a) providing a protein preparation containg the

enzynme, b)contacting the protein preparation under

essential ly physiol ogical conditions with nore than

?Q&mﬁBR@@ spectrum enzyne |igands, wherein @@qmpﬂmmmnmm

Igand is imobilized on.a solid support under

conditions allow ng the bindi-ng of the enzyme to said

broad spectrum enzyne |igands, 30 c)contacting the

bound enzynmes with a conpound to rel ease at | east one
Onbopiatbgan®ey fa, thenillentifjcatibaroictempanindsy intbracting] edtheproteins, e.g.

enz?%% ks tﬁ)e{ %rggiélﬁgeo% pé‘zelﬂgﬁe} ﬁ.‘% Cotltaih 1%B‘f fHan g)otems as possible
of @mlmtle ﬂl&MngeE@ﬁ@% thﬁpreﬁwm mgpy ﬂﬁ&@ns of one class (e.g.

t‘isr %ﬂﬁt%rgaﬁ% sittne@ B YenhiSleN i YirB@igner %teﬂt?ﬂ? pliaRdhdegtically
. _partners 350 a fi

im g coMBPE (B OPRULI LS BF WOFR (Y dip, caled hi
idehtifiados) @hﬁuféaﬁh]zyunes loif gach: prateingisparatiods mhaiesﬁb itebting of
che‘?ﬂi@aqlﬁr;(;pufrrﬁ% t&?}ﬁﬁ)ﬁﬁ% act ﬁﬁ'ﬁiaﬁ@n)o{heaﬁeténﬁﬁﬁﬁofpaﬁhe selectivity

rizat | east on

|
of émﬁem@mm frglestivipy poefiling) 3 W Fﬂga%ﬁfi? n§ERTton; ¢fcthe mode of

actidh @8 8 Biveicomp&mdr € provi des a method for the
characterization of at |east one enzynethe steps of:

providing a protein preparation containing the

In theary,reeyerph shiepizh hyveheeh proposedity gssess thistsue. one cel |
contai ning the enzyme and |ysing the cell, 10
contacti ng the protein preparatl on under . essent :
?vasmhégp@mh %ﬁ&@w@@mﬁnﬁ pu %@sﬂ%’agqs agd, eﬁlﬁ% Stad blﬂdmg f

profeRRGIH we&amm rbli@andminobilzed M@Cbs&fﬁrﬂty&eégeﬂt Selmahé use of

und ondi t.i al n
a RS b bRt RiPAGRE bRl Bie bE, R0 ¥ Bovalently
imneohiljzed, bmmh@ﬂwm@casnha&g grokHp ﬂgpmaheﬁl@wzmr%yl (Graves
et dif?ééqzs M&&!@A}E}ihaﬁnacblbg? %Qt RB! 6 @3hr i 77e s, 55868220 BE€ Bproach
scl osure rOV|gﬁ t hod for. ép haq&g@erlzatdqqmnws
er pgnded 4o g0 mq"gf‘% PR
(WQ0eEp6eN. di ng two allquots conprising each at | east
one cell containing the enzyme, b) incubating one
al iquot with a given conpound harvesting the
Onedibadyantayes| of gnmgbilized é@?ll%thateﬂie@ ity dor; kigasess ffﬁbfatl%‘iv Jeading
to ReBRMA! EDArMBIET @WSQN0F abbid plavsd Qiu@QﬂoCHﬂgh off-rates. Another

ciniainty B e Y S P, B SEPSl MRS aTe-
binding giréti:ine swldth cus by exheesteil i mychohighérelewsly ymr@het cells dihg more
abﬁﬁﬁ@%@%&%ﬁ%&@ﬂ% hé\ﬁ@%ﬁﬁ&kﬂ{t %\gnﬁ &ueetﬁzdéﬁﬁjeﬂﬁon or can

enzyires, aracterizing the e
leads ty preblerny duding, the Best spRoftpIpetry aRalysis f bgund, proteips if the
dbﬁmqgmg%ﬁﬂwmﬁlsclosure t he dlsclosure provi des
a nethod for the characterization of at |east one
enzyme, conprising the steps of:
Anth@vamxrwghtdmcrdjedqudhs auff isathp ruse @if igendspspeeific far an individual

cél-ﬁh VB high®P Eﬁgéfv‘%%ﬂas@b}ﬁ!ﬁfoi‘se& !:1693 &drivatives
dst one co

talnin the enzyne an
(e £ apimizeg st i Thpsoae wef Jogan 25 488 crl Ty and the same
nonfiRydified eginp@indcionsdd foprpecifid bluabn ireasitr ondetifpéd cellular drug

X ¥
targfF b ot ERAY S gﬁ%?g@\datl}]mﬁ S8 , R8sl 15356, Aye88/0113633).
Thig @ppmiadh s cerdy spseassiunié rthy Wﬁ@%ﬁﬁﬁw fﬁ‘éi)f@gﬁhlmc(éﬁﬁg is not
desﬁé(}ﬁd Fhda ale' &@ﬂﬁcav Hﬂ:ﬁfﬁcﬁﬁ@& Bf ’th%'dn)’g POk i SR is impaired.

dit]ons st one oad specfrum e
In Jqgant ST SLtdoBY derear e R i it SHUS Deoause the
conditions allow ng the binding of the enzyne to said
broad spectrum enzyne ligand and with a given
conmpound, 20d)eluting the enzyne or enzynes, and
e)characterizing the eluted enzyne or enzynes by nmss
spectronetry. According to another enbodi nent of the
present disclosure, a nethod for the characterization
of an enzyne-conpound conplex is provided, conprising
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- 7 - eluting the enzyne or enzynes fromthe |igand

and characterizing the enzyne or enzynes by mass

spectronetry, thereby identifying one or nore binding

W@%ﬁwﬁﬁ of the conpound. 5 The approaches PET/EP2006/062984

I'oned above, especially the nmethod of the

di scl osure according to thegi.mmedi ately preceding

enbodi ment, have the foll owi ng advantages: - No .in

vitro expression of enzynes is necessary, but

SARn(qQH@ BQg{ﬁtee&ﬁg Rget| dodthe SidelcyRatiagenia hisdifferchOand the latter
E%%ﬁ n &ﬁ It was found that broad specificity
P%: 8%Pcapture ki nases very efficiently. -
The test conpounds do not need to be |inked or

An&tﬂmpr él ﬁﬁ&& eﬁﬂr@s@mﬁﬁ%ﬂzﬂﬁéﬂ%@gbveg Ridss, e. £ kinases. Fabian

[ ut
andwﬁgmm@@blan el 005, RatnaleBy e okl yAltgososn)
desbbeQEMAR phosipr m&tﬁﬁd fiaeddus mesmdy yn Camsuring thé aclogencakinases

) con]?aﬁne\Y}li 1p £ &alziyfsé%% bg% u§eF1 a?e%sﬁ%??el %dtoﬂ bﬁ&@ﬁ%&%ﬁé r$ el’l;éﬁ'ﬁnases (or

kingse alosnins) used ipathlvvassay( ave dusion p@mth)at are tygged in order to allow

exprdE0h #Jhﬁ@ﬁﬂoﬂ%nﬁfdet@bﬁtﬁctn @p gomﬁé’d‘tibﬁ %Inid%gr ?ﬁy&hﬁksé phage-tagged '

possi hr ou g IS ur.e
kinksgh 55 hewid i RO B8 1V JBP Bt e LBy ippbilined es
conigdend eid thedoug] Gkl kivasos ae quahiifipsiriy elekmaBCR using the phage

. DNEX,r %ﬂs%%ftla% SA disgﬁvaﬁfﬁﬁg E)?tﬂ%is ANeh AN b AR LiRAks h&td%%t cloned

as “adapt.er protel ns cont al ni

| -andp@m acEadtion cafabe inbAzciBagadnkivpses gre Eylded ms’fh%m're%aaﬁve state.

Furfieln 16 RENSroteisProPiraficisad! bt refioviay 8l thetnafrdl ¢tiumtion in a cell.

‘enzynme” is interpreted in its usual way as being a
bi ocatal ysator in a cell. - 8 - The present
Yetchmethbx)mpt@ch ugdseactibe-yiter ditestedprotss Gesichlipdsactivity-based probes) that

fong b RhiAH SR "Biis Rletioll %va!s dsateh bl heRxgrkssion of

|ng partners to |ve rei
seriph Bydralagss Witehighiyselest lwrp s L pteals i%%*}l&jg &ﬁtt‘axeaé‘r pel. 96,
146D¥3 269, w/ewrsssy laad rfeﬁlkwdspafdeﬂ he qtitee smayme families by using

di
morﬁl %‘égﬁ%ﬁ%%nﬁri eSZCé]? és? efr I'IO er : gﬁﬁ L&V%P)bapéao@%‘)@ hbﬁanes of

thogamoihei m(ds piotisHagaed Sﬂ!lantﬁcbmz%dfonﬁe ety (@@m &t iabn 2002, Nature
BlOééﬁ%gﬁ/SZd R65.466 Wd 60 84w UBB4PI095 E¥SFeEr, it remains unclear

i it s gbrronene e g Bl BB cayones.
AndtRerDiniiation Bf s sppurchis the difficylyad elﬂ;rmﬁaslt spatific @lt¢ractions with
en ol e iR BB e’ Shnk Gkt vy GE bhBes.

etc. ) first and then prepare proteln preparati ons

Fmﬂ@{) :1t\a’\?|9so1;:]rfeg¥@ogée?ﬁﬁﬁ ;ﬁ’étﬁﬁg lﬁilhbﬁﬁlor)}mé@ Ofl Tyrbsihest B!;Etyrosme si:;ecﬁic
e G TGO oA o e

collbfpmal¢seribéca [thahaodtha o hmnseﬂrtotswglthe gfffledPiob tesbpounds such as

eplq%?m j d é?ctwhgg%ﬁc?rr %Egg'g hgh \Et}ho%}lx Qne—ﬁ%ﬁu n_}_DHEﬁbl transduction -
pathwaysfARgrdysiswel %9 EGFswipulated pallsg g@ggh@yrosqg—cprﬁmmng proteins are
enriBSHdi By Bin %lﬁtl&@ﬁﬁﬂh%tlﬁ@die@&u@tﬁmg&m& Iﬂu)sphotyrosme In the

fractlonatlon cell extrac
scoap TR Feot FBeeg B i hatyaet A1 EiRPERL Y MRS spectromeri
anallymb@ﬂm enafiorolireitation( Ghthix epprdach iSih elnlsuprmteins phosphorylated on
of Tissue Culture Cells in "Current
anﬁn ?océﬁ%&hg rotein Sci ence", Editors: John.E
Coligan, Ben M Dunn, H dde L. Ploegh, David W
Spei cher, 20 Paul T. Wngfield; WIley, |SBN
0-471-14098-8). Furthernore protein preparations from
body fluids can be used (e.g. blood, cerebrospina
fluid, peritoneal fluid and urine). 25 Throughout the
di scl osure, the term"solid support” relates to every
undi ssol ved support being able to imobilize said
broad spectrum enzynme ligand on its surface. The
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effects). .30 Furthernore, it is envisaged within the
present disclosure that the cell containing the
enzyme nay be obtained froman organism e. g. by

bi opsy. Correspondi ng nmethodg_are known in the art.
For exanple, a biopsy is a diagnostic procedure used
to obtain a small anmpbunt of tissue, which can then be

exam ped mj scr.oscopi,.cally or with bjiochem cal L
In FAPRBAGS BhEH <P acobi et iRl el et a0 T Eftragcrizasipy of those
cngymeksstfaggven daseabeh deitxmbsod o a36ll ehalthameratitbre is a need for
. r o} S o] .
904 Bt DEPIRRYaPh S0 Sl ARSI IGES o o ivn
coppeundoday needl e bi opsies are preferred (Oyama et

al ., 2004, Breast Cancer 11(4), 339-342). The

descri bed nethods of the disclosure allow to profile

- PUIRETY | ssue sanples for the presence 5 of enzyne

cl asses. For exanple, nmutated enzynes causative for

t he di,sease can,. identified (e.qg., poi nmut at i pn .
The Reesdt SR TRRE BTG RE rerdra b SiieREbiHhe PRl Efosure, it bas
beamuswpesingnzipned thiathcanses ef ditirleasy aneelarba rspeetnan ameyme lLigand
mFREAEy Ly Sk o TR, e IRl FLSaEaN oD B out of a protcin
preparatien, areferably apell Lisatacéfenihisgisylatian effiegiéyve micdipds cansbe applied

cithés &5 thOEhaBARIRL B0l Of B RBARKELIUNE 16 BlIRo RS spebi@Rlefizyme ligand or
liver dLgease g{at resuljt's in an enl arge iver ‘or,

I
for aiiotdenitiigatign ok cemppwd;|PEy R JEELH)IB| gb%te@amp vigy preferably
ideRiiZzaaT®y aghdsVipec@Emetnp.Cc KBerefire, athe, pr2&dt , ditdlowtite Pi¢ides effective

mefiods FRGlibe o THECRA ovt<Bier Lot e Sfhpaine parners

to acgivén cobfpauné | ysis is perfornmed sinultaneously.
However, it is equally preferred that the cell is
first harvested and then separately |ysed. Methods .
In 7 fist aspect] hgegs providad|agmethed Eﬁéb@rrchafact%aﬁ@n of #AeAst enpbnzyme,
comprisisd thSapd & preparation for the extraction, 7
i'solation, and purification of Nuclei Acids; chapter
8 in "Sanple 20 Preparation Techniques in Analytica
a) Cheprosgiding's pritNcireyrep@Bon Editdining thosmemaikch M ta, print
| SBN; , 0471328456: onl i | | SBN: . 0471457817),.  Lys] f .
b) g rrarere BE O RS ikt eSS da o RN el fions witn
honpgerthaeens HreadspePumenzymabgands zehdreindach hgadiis
desiih GRS sobRaU Rl GndeY Bbrtiti IR LAL RGN fhe QEnglg of the
NP40, Triton_ X-100, PS, - SDS), osnoti ¢ shock, -
r ep@EYRE te saadmoneythan ene heorfl sectigm epzywedizgands on of

¢) theaﬁﬁﬂgwhsg@§mug§mfurthernnre, al | nethods of the
t he st of contacting the cel

di I e. t
O pr cEREETGIedRe Bufed Poue B maseioeee BT al Iy

physi ol ogi cal conditions with at | east one oroaa

spectr > ] [ i Fized . i d rt

I R B AT bl S R b R B B R oS BRG dne

enzygesminprisingdbe stopce® um enzynme |igand. 30 The
contacting under essentially physiological conditions
has t he advantage that the interactions_between the

2) | i gangdingiwo adfyoty caparsng srhat leagt onerrell epptpming the gezyme,

b) chanamathig sodlicioewahtal @val doyrlolagd,conpound refl ect as
mugh as _.possi ble the natural conditions. "Essentially

%) ph &“@3?@8Fe Bnditions" are inter alia those

d) congsibg thesel)i ch are present in 35the original,
un ' I [ . ' . .

) oy e EP o e BT OBk L Blent I RIER cbfftions with more
concentration, buffer capacity and post-translationa
nodi fications of the proteins involved. The term
"essentially physiol ogical conditions" does not
require conditions identical to those in the origina
living organism wherefromthe sanple is derived, but
essentially cell-like conditions or conditions close
to cellular conditions. The person skilled in the art
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to i-ncubation wth detergents are suitable nethods to

di ssoci ate the target enzynes fromthe i nmobilizZed

| igand. The application of an elution buffer can

di ssoci ate binding partners by extrenes of pH val ue

(high or low pH, e.g. loweritig pH by using 0.1 M

citrate, pH2-3), change of ionic strength (e.g. high

salt concentration using Nal, KT, MgCl2, or KC),
~polarity reduci ng agents which di srupt hydrophobic -

i nt 8racnk brisd (pearundémyaredi gondse hyteaneach Higandislinmobitized on a

den [ : SR I . t .
P RORA Sok AR B AR oLl ARG sid o
Subtharene hrpad spechrogpenzymeliesads i nity chr omat ogr aphy.

_'g MoL ciBiifg Beltnme Bf dzynfbd ZbH. Wth these rather

non-speci fi.c tg%gf nost or_al | gpund proteins wll
8 pe FEARSICHPGRE SBied FEMT Q8 SPGB EY P JRETOBF Has s
_ spectronetry (or alternatively by detection with
t i.bodi ee hel . e o) j [

tn G R E s R P i P B AR R ekt
enzyore, eanpmmgng the siepsintl enzynes with ‘a conpound to
" rel ease at ‘| east one bound enzyme. Thi's contacting 25

preferably al so occurs under essentially :

a) phyBiogidieg T aliayasiofpsmateinarepassipaenigiites the spagna

b) CONBRH#AEing foné WEQIE Shddr@kscaliblly Sysiolsdi@ddorafitiddRGrith more than
non-specific reagggts ﬁeééﬁ'b d above.is that_ngg g | lid
bouf¥F P FeREung <R~y Rp Bpanls: Wierogirsh deand s aehifcd on a solic
pr efuppahidérvenédimnpysralwiiag shedfinding ef s enzydoneegidandieythan one
fe roteins. | ] e identified 30by nass '
sp\g%{ofﬂgééetcr%ﬁregg%ﬁ?ih%ngh faster analysis and nore .

c) anatgntictiap tibephér afigueisindeyessentiatiy physidoginzlyoepdidbas with more
of 1ah BhEBload SRR BN ddzGHeRRESEN wikieln étEﬁg £l Bk $minldBilized on a

bet ween t he 1 ndi vi dual “steps of the. me s of the . _
i nveahidi syaporfirder fgnditinsslioagn g Risdangsd e engiypy to said broad
wasieBurh $npahé ligdnds Aed k@ @dgeccafpouhi@ 35 person ,

skilled jn the art. The washi ng serves to renove

D onc!BERNHEEBATBRENTEYBEAHE cel | |ysate fromthe

€) sol ¢loratgyizing the Nunsipazifoe©r tazygnes Siy mplse speotrbmetry.

bi ndi ng interactions can be - 13 - mnimzed i mzed
'zgé adding | ow | evel s of detergent or by noderate - :
In aigieih peest, shareisqupvidedmswthadder b shiracterizatign of at least one

' enz?fﬁfefc%ﬁlpoﬁl& %m%leﬁ, c%lnirﬂrisﬁ% tRE stepdbfact ing, in some

cases the solid support has preferably to be 5
'separated fromthe rel eased material. The individua

a) rTEt}Bt@dﬁiiIngA’gflb’fﬂizSptépmﬁ_dn oonthing tiedntay@e of the solid

.. k M _.in th t. 1f, t . t ..
b) e Gty Dt R o R srdstiy phpS1oBRE doagirions with
mat @piegharcene read glccromenizase bgindsywhdreneaclobigand i$ n

conmshARSMRRAL ol LB ® ANEGMLR it e R fine
s e pavEEE i said brpad gpectasn gervmedigaadsri f ugati on may be

¢) Neceaslifg arboule ch8easath ABsBhdAM th SclédE ol I8t besbamd
supernatant. Alternatively nmagnetic beads can be used
as €BVIE @pport so that the beads can be elininated

d) fr athatdeerishgiherdyasod eigne dragpaheshydeydsGpectdatat dbmg
to the present disclosur t.he..el uted.enz el @

9 en R F SEbm{ Bk g BB 85 EREXTG Al g gnmyme or
wel dnzgmes bemasd pastednemy, thersbuicdeur{inggpne or trivee ptinggartners
as ig@gﬁ erein-of the disclosure are preferably
chéggggé#| e Hby mass spectronetry. 15 Alternatively,
it is throughout the disclosure also possible to
performthis characterization with specific _
anti bodi es directed agai nst the respective enzyne or
coel uted binding partner. The identification of
proteins with mass spectronetric anal ysis (mass
spectronetry) i-s 20 known in the art (Shevchenko et
al ., 1996, Analytical Chemi stry 68: 850-858, (Mann et
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10 probing its phosphorylation status wth specific
~anti-phosphotyrosi ne, anti-phosphoserine or
"anti - phosphot hreoni ne anti bodies. It is known in the
art howto select and use suip anti phospho anti bodi es
(Zhang et al., 2002. Jour nal>Yof Bi ol ogi cal Chemi stry
277, 43648- 43658). 15 According to a preferred
enbodi ment of the nethod of the disclosure according
to an enbodi nent di scl osed herein, by characterizing
In hEftbnzyaee thdre isigoddedtheiuse df wivet then obérbroad spectrum enzyme llgand
t
i GIFHOLELE TRRE onct oy RN 20 kP af 208 opp eppgne or for the
cm@ﬁigﬁ@homh%ﬁé@@telmﬁynﬁdwmhr@@dammﬁthf t he conpound
ei ther the expression-of the enzyme may be changed or

the actjvation state _of the enzyne hanged
In g qupadiraeits (85 presgnt HegRarg proyiies %wﬁ%sﬁgbﬁw&hataﬁf@ﬂzaﬂon of at
lea@RdaY BRZzRY cphpfidh@ticytisbfter nean that nore or that
less enzynme is produced in.the Cell. By change of the
activation state, it is preferably nmeant that either
tahe empromaingsa rrproeeiﬁ 5 peephiatien abomainigrithe senzamieorpreferably by
the c fi.an
AURAN a?{ a &ﬁ%f(@gﬁﬁ%@% C%lﬂﬁﬂ@g‘gﬂ 9»%1?1% 'Et?e deﬁ

of the conp can a
& t h@OletﬁQthetth}‘TO'teﬁe Prapesbion uider pssgativdlyi ghysrs&%e% egnditions

o dﬁgtlﬁlaat% ﬁérilst( (ﬁlh&gom G@utlﬁgctnkﬁﬁe ﬁgﬁﬂdﬁﬁfm&{ﬂrﬁé&g&h@a &flid support
| S ups
ki nas @R oBfIERR @H ¢ dhrit 81 o et prog spectrum

reguhﬁmym@ﬁ@ﬂﬂ of the enzyme and thereby altering
e cof for tion of the ATP- bi ndi ng 30 pocket of an

-ﬂ P- b| g? andpccording to a preferred

dirbod mhamteMg the emttdtcitkyute yhmashispedtwsnatey. accor di ng

to an enbodi nent di sclosed herein, the protein

preparat|on i s incubated, preferably under

& s antherl |oybsHipaems o¢ cafesesnditcioswe, WpYifiesa % onpadd for the
%ﬁmﬁ&%ﬁﬂ%@n%@MQ@mnbﬁeéﬂﬁ§ﬁﬂu&@,ﬁmn@ﬁw%&&%o@nzynes not :
bi.nding to the conpound are subsequently ‘bound to the
ligand, eluted and characterized. - 15 - According

ap a preiding ed ﬁnimd;’ doeirisfg daok anfeadt ode adltcrntiinigg tiiee enzyme,

e dis ur aliquot is

Entaégﬁh&%l aﬁg%ﬂ‘mgh% ﬁ%ggseh?&ﬂfly physi ol ogi cal
@bndlthﬁSH@thMﬂbhe conpound before the incubation

wmth Jg é d. In consequence, only enzynes not

bi ndi ng to the conmpound are subsequentl¥ bound tq the

€} gangontatingelfic JRefel REsPaEIen e cYsputi @Yéﬂl{&acal conditions
embodiwamn 1<akt dnbersmt pestnoh ehfﬁnéjhge@lﬂ%ﬂfcﬁ)ﬂ%d on a solid support
di scl osed herein, a reduced detection of the enzyne

in the aliquot incubated with the conpound i ndi cat es

that the enzynme is a direct target of the conpound.

This results fromthe fact that in step ¢) of this 10

nmet hod of the disclosure, the conmpound conpetes wth

the ligand for the binding of the enzyne. If |ess

enzyne can be detected in the aliquot incubated wth

t he conpound, this neans preferably that the conmpound

has conpeted with the inhibitor for the interaction.

with the enzyme and is, therefore, a direct target of

the enzyne and vice versa. 15According to a preferred
~enbodi nent of the method of the disclosure herein,

this nmethod is perfornmed as a nmedi um or high

t hroughput screening. Such assays are known to the

person skilled in the art (Malian et at, 2003, A

generic nigh- throughput screeing assay for kinases:
protein kinase A as an exanple, Journal of

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

2002, A PRET-based assay platformfor 20 ultra-high
density screening of protein kinases and

phosphat ases, Assay and Drug- Devel opnent Technol ogi es

1 (1PT1), 9-19). Essential to the nethods according



interacting partners in a high-throughput f ashi on.
After the identification of a desired "positive"
interaction of both partners, the respective conpound
~can be rapidly identified due to the library
- construction. Libraries of synthetic and natura
origins can either be purtﬁased or designed by the
skilled artisan. Exanples of the construction of

l'i braries are provided in, [ «oBetrum
l\/BngemdeMcorﬁhM@SkalWﬂ\%ﬂ’ﬁﬂ% mg H$ﬁﬁg‘}f) pr og P

gui d g gﬁ{pd i brary devel opnent. Curr Med Chem

2002 23):2129-45, wheyein natural- products are

f)descﬁlilﬁwh?ﬁ%’f%fr%‘ PPyl Iy validated starting

PO Nisardc@irizinpanheelsiegRnzsmecoTABFITALSAYi BISS SEPFPBFEYi es,
as they have a proven record of biol ogical reIevance

This special role of thod
ey SN B O B el B e

the chtfetériARbn of atnewt bmsérglys, amusmgﬁbe shepeh |
architecture of proteins gained by structural biology ‘

and b|0|nforrrat|cs In order to fulfil Memt{l e.”
a] €QqUpFoR Ry $wef aliquets di & ipdeigin BFPATRHED p i Freymes

a dorrakn ﬂ‘ ag‘r eEn 108t BRCOSIS@nAiting mptenmandﬁgsmg the
nat uP% r?)rbé Uc ture by 25 chem cal variation.

Sol i celphase Chem stry is said to become an efficient
5 ool cérﬁa(ctﬁlg'oie Qi 18t memmﬁgqgg‘zmolagr@alr@@grﬁrpns with at least

advance this field AR b at filid §upporeinder
art i @P“e%f HECTEP %™ e?‘oer e ik i 2

Nor bk Soti b e respIgBR ARy g RECTEE

drug % gn and devel opment. Curt Opin Drug D scov
Deve

- 02 Juk5(4):.594- és M%lail ﬁml Egl%@ncﬁ)uons with at
cz::q 22 ?@Lﬂg Fh%x@?ﬁﬁ:ﬁiﬁ%r"?‘gglg iﬁ;ﬂ n’gﬂl Zedﬁ?ﬁ;@ﬂ%yuppm nder
5(3 evi, 4a@b ingre $nzyme
i Er )gé %ﬁqsﬁﬁogfn%%%?%oﬁiﬁlée&n ewplfd)rraads mgﬁ %Ibl
Bi ochgmdSﬂmrlmnth @gﬁ@nev.rpm . 13-21; which describes

hat G e QF Byl §ca§mery pr ocesses i n many
dghar mace%tl cé;l% | es? re &%@M@Wg
etol | eharpeiprizing thy eg‘ﬁ‘g uctures for ‘use

in high thr oughput screeni ng assays Col | ections of

smal | nolecules wth 35d| v rse UGLMbESe2Rd method for the
Accordipggtq jarather gpadimgrt re%%[ﬁ ﬁltSglst “been

charRESihtidfofm e‘a@meaﬂompeamtcomglea rsqhwéecbfcoypgwggg steps of:
internal |ead optl m sation efforts, by purchase from

VTLIAM 1 014. : b ;
ajni oﬁﬂﬁ‘ﬂdi%ﬁﬁf%ff’%‘ H%Waé@fll “Shé Qﬁﬂé’ ?ﬁg%@%:{j 9{{%"52‘?‘%’ dvesting
Mer gaf Bastdhé bEll gdnthinoplg ﬂ)dwu’@@g!@ kesingi et i al

ghem str Tﬁ%/tl | Sthtg: hél%r ér“g gjg%ﬁfao BRI WleR BsseftRolyt physiological conditions

f new lLea enear. ,
sel emhﬂm‘l lepfst 4npebbr@|a9 Zy e li 9\%}11%511 eblﬁ‘}edgﬂ 2 shii¢ support

subsegRgtondRSing Blvidg the driydine rdﬁ dhes emsleeﬁmﬁa\ﬂelﬁo% spectrum
new |l evel of 5 challenge and |rrportance The
poteﬁf‘%ﬁ’ﬂe]d@ﬁ‘é]flts of screenl ng nmul t e small bound
| eguh@cipnbetnunt iebrames WEBagFRNPYRT HsTe ff?ﬁﬁ ?“i pisg one
i ol o |cal argets of fers substanti al opportunr ty to .

d| scé AéW | ead structures. The te
‘@an ehuseterizing dhe WIAFRRIZYIG Fﬁ@meﬁmig%?y%gg | tIg'nds

10 (according to an enbodi ment of the dlsclosure) may
be tested in conventional enzyne assays. In the
follow ng, exenplary assays will be described that
can be used to further characterize these conpounds.
It is not intended that the description of these
assays limts the scope of the present disclosure.
15Pr ot ease assay An exenpl ary protease assay can be
carried out by contacting a protease with a double

| abel ed peptide substrate with fluor (e.g. EDANS) and
guencher chronophores (e.g. DABCYL) under appropriate
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35person skilled in the art how to further optimze

conpounds with respect to e.g. selectivity. - 19 -
...One.use of such a library is finally described in,

for exanple, Wakeling AE, Barker AJ, Davies DH, Brown

DS, Green LR, Cartlidge SA' Wodburn JR Specific

i nhibition of epidermal growth factor receptor

tyrosine | dnase by 4-anilinogui nazoli - ,
Lanc ehtiRe $1ETERme Lo BV 1101 71 Heat e éﬁﬁﬁgﬂ%ﬁ% G erme
may e «ERakRCcHE i@ dpatonetlyngetady tilmtifyiag &g or more binding
disclosurgé%#s greﬂgﬁably sel ected fromthe group
consPEHIFRYC IR &FMESe, a phosphat ase, a protease, a
phosphodi est erase, a hydrogenase, a dehydrogenase, a

| i gase, an isonmerase, a transferase, an acetylase, a ..
The S@acehyd asecntanel Pages, cepegisily tas @g@@d&?ﬁ%&éﬂﬁggﬂ% Agsording to

the iﬁ%{eigl"ageﬁgpgr%gdéﬁ % 8%85@1%%;, HhahenRrotiekme Mvantkgasase, and

protein kinase. Equally preferred,
the protein is | &hﬁ . £ 10338y ASut ntiadyud Rbreedsedom ceul
- NoyHoy f’?ﬁ“?§m8§%%%¥ia Sf% the§%¥bsent i scl osure that
lysatehamelusgland is a broad 15 spectrum|ligand which is
able to bind various, but not all enzynmes of a given

cl ass of enzymes, Preferabl t.he ] i @!egﬁm%qd&%esva
- SugrsisBwlwgit F doppd it ZEBP@a’f%%%l }1%;9 &{k%? the enzymes Y
efficehtid given class of enzynes. Preferably, the Iigand
is an inhibitor of the enzyne. 20 In a nore preferred
enbodi nent, the enzyne is_a. kinhase .an j '
- Thateki qraspouidddnat aeed to be Ipked g 4P ,lﬁ’f“%i dsa%%%%eg%% tithod).
inhibitor is selected fromthe group consisting of 25

Bi si ndol yl.nal.ei m de VII1I, e=YcTol 8 ﬁ%éﬁi{@@ﬁ%&&est (non-
The( WWEESIB‘P% 'WS#“?’%S%S% ?tl%EonBg%%%ﬁ Fu?){gﬁgr I'i gands
modified| nisteinirhslsilizddygand 91, qui nazoline ligand 32 and a
nodi fi ed Staurosporine (see Exanple 5 to 7). 30 35

covalently coupled to suit.abl e.sol | t
Noragsme #UsRES BRG<BTIHRAY T O g SUR AR Rav

yl i denemet hy1l- 2, 4-di met hy1- 111- pyrrol e- 3-carboxylic ‘
“H % Cﬁbgs'ﬂgig I_t<g gl]il?gg : %Ez%ptylg')lﬁ A, Wect 87 the@ombbwfet & € sighal transduction

path{vag SseB2l{aspe@). oxo- 1, 2- di hydr o-i ndol - (3Z)- used for
the isolation of binding proteins. The synthesis of
indol _ligand 91 is descrjbed. in_ qi in Fig. 3. This
- The et lisriiopof §iracH 20 i regt PERSLY %‘%”qgi mlar to the
ki nase inhibitor Sutent (SU11248; Sun et al., 2003.

J.. , 46y d1h6+aE:48) inkRded alkd gard pBkeipan pbetide in the
Thﬂwg%gﬁgﬁnﬁggnp,% 1 AccordTn%}to the disclos

re
cell baipg ebkitohind nigand| gAY TR OEPQDMPﬁﬂ?ﬁﬁggmgg%ggégggﬁnumwﬂ
withCOPeS kitG, dshGiabie phbieRb coatainilybeptidh dhtetaatien droainefe.g. SH2,
I nker referably coupled to the NH group not being
SFBpQF%PQchﬁ@Hﬁ clic structures, for linkage to the
solid support. Typically Iinkers have backbone of 8,
Pre mg]rg 10, AL B TRE, | ERkahs” CRNhakmeiel tinelts ashdawhpxy- being a
Or “dmno-active group. According to a further
biocpiabfsetor sk @bodi ment, the characterization of the
enzyne is perfornmed by characterizing co-eluted
bi ndi ng partners of the enzynme, enzynme subunits or .
Thropehout thg fisclasupm dhe tasan fhread ispednist enziane hgandg refyp to a ligand
whidihg dBRStb Bl sott, SuPi&ferdnednRIPAdEMaAL JréicinAbpAateont 0
the use of essentially physiological conditions
during the binding between the |ligand and the enzyne,
it is preferably possible to preserve the natura
condition of the enzyne which includes the existence
of binding partners, enzyne subunits or
post-transl ational nodifications. Wth the help of
mass 15spectronetry (MS), it is possible not only to
identify the enzyme, but al so the co-eluted binding
partners, enzyne subunits or said post-translationa
nodi fications. According to a further preferred
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Preferred binding interfaces for binding the conmpound
of interest to solid support material are linkers
with a C at om backbone. Typically Iinkers have
backbone of 8, 9 or 10 atons. The linkers contain
ei t her, dependi ng on the ggqpound to be coupled, a
carboxy- or amno- 30 active group. Nbre conplete
coverage of an enzyne class can be achi eved by using

The gg%% ?1%%%%% ppgfe%fiﬁqgla%gqg B dk if@anE Sharad@ization of enzymes or

22 - In _case that nore thgn on e or the
the iléngidiations o) BiadingeREMers PaREITE FFMBRdL YIS H° &iym
bmd.lﬂgf HEAL arSURBRIGE in a deV\I_?{‘s’?ﬂE Hotveves,  ¢lspuaddtlyods of the present

d .t hat whe
sl P BrbeET UMD PSR P SRR ) & i GlR e, o long

as th® B?oteﬁﬁds) Q/ﬁ@ﬁﬂ&mhzedhﬂ t}%}ﬁ drdtiin. Bxompldshaciudmelidpiid ardure of

soverah Tt AP S o "B R SLi e} SF EEl P R (8GRl

cell araxdombination ef seyerabéeltliimatesnzyne cl ass can be achi eved.
10 Preferably, each |Iigand binds to 10 to 50% nore -

pari i o Lk ot B e 51 SRRUTES 6 PPl Plgehoncrin
ribos8fRY O dIEINbLc.) st Biad abdne picpmegptolrer erepymabosr derfued 101 these
orgar;:‘eglgg &g{:]tg%cf f%)ﬁ réﬂae: ﬁ”@éneéf cﬁ#&g%ﬁ@g ik )fcin%n %ll h)e‘%frt (ChaFtler 42

Hhers ass In
Punﬁcatmietoér Organcles Thpm B@Hmfélaﬁlo CFFFe iy @Gmﬁﬁaf}mé?ﬁog i Protein

ScierlcB% I ﬁn | GoBd2E, d:bl%ﬂdB@ﬂ WO i, GBEde 1. yE8dpR, David W. Speicher,
ntl a

| ot’e al'l enz capabl e of binding to
Paul Eh@]mgf&%é%ﬁf%lﬁ;%%l I%ﬁd&ng)at er on characterized.

Dependi ng on the . expreSS|on profile of the enzynes,

In a,c{qgce | :pgatg% I%?P bl Sl Be Ei‘e@grédm}%?lﬂacﬁfnaﬁtg}ﬂQf 5] te@l&acts thereby

zyne C can th
crrichidg sbedfietipes o prEcianEhar FRRSES Of RERERRRISIep (Chapter
43 S;ug@elﬂﬂﬁsﬁﬁ&ldﬂaﬁ&i Q% Wigue Makhee LCI&HS $ik PCligeht gao®oois tio Protein
I dent | f ractelz the Ki S I
Sciengf g ity poim £, COlgRpoREh St DLHb "M b cugiegs Daid . Speicher,
Paul P! Sfigffichd) Wi’h@, IS @:—éﬁh@éﬂ&ﬁ -85 different fr om t he
I i gand, 25al though identity is not excluded. The

di sclosure further relates to a hod .for {he L
Furthgrroete @réten m@p@amm befy 84 ds&ﬁ)‘h% used; (Blg ltvloqd, cerebrospinal

fan%%ﬁgﬁhﬁqﬂﬂd&mfmﬁﬁ ps of: a) identifying an enzyne
compound conpl ex accordlng to the nmet hod of an

- 30enbodi ment of the nt di. ure,
Throqg@p%ﬂhg@;s,q@smﬁeth@& ﬁﬁ SPPRO hlée uetvglg'qf.n@ssolved support
bemg%ﬁf&t@iﬂnhio@ﬂlze-gﬂﬁr’tﬁém @Pectirime edzgnd ]wudenpﬂsgwfm a

. nmethod for the preparati-on of pharmaceutical °

conposi tions, which may be adm ni stered to, a.subject .
The rmenh(a.hofethé distionercandlestribei heripelsp@paseets REBLEEDS 4 provision

of twg alf gﬁe (iu%‘gs (%bt[ﬂlcp [t?gp P%{ I%E%t'oﬂk: ¥t BoKthihing @he hR9meuhiiect to

rea erably an ani mal 1 ncluding, but not
incubhiifg dechliqnoawithvalgives wompasnd dng, preiereeil enphwdiyeent, the atjepst one

cell is n%arpcl_wfcthg Qal CLﬁ@]}ec" sygr grgér Etl§ dividaGntb 8t IB4se HRs ﬂ ts@0ne aliquot

e oM L8 OB L gion of o

cultudeRaERk withhempasdpae ubdwtlin tenpdSitlizonst 45 2004e “High-content

screeiipg 33 t@%ﬁ@&%;&%@g@a t'él}lgb%agﬂ?éjﬂfu%%éc){very defining the

role ofp53 aetdetivh matht yeladvepmm%tocﬁé’fﬁﬁméﬁr drygs” JoupakefiBipmolecular
he term "pharnmaceutically acceptable”

Scmﬁﬁﬂgqg7éppr56@d by .a regul atory agency of the Federal

or a state government or listed in the U S

Phar macopei a or other generally recognized

phar macopei a for use in aninmals, and nore

particularly, in humans. The term "carrier" refers to

a diluent, adjuvant, excipient, or 10 vehicle with

whi ch the therapeutic is adm nistered. Such

phar maceutical carriers can be sterile liquids, such



10

15

20

25

30

35

‘The theicapéihé celh weitlemainky: jdgpendt B’é

15 The anmount of the therapeutic of the disclosure
which will be effective in the treatnent of a
particul ar disorder or condition will depend on tile
nature ot the disorder or condition, and can be
determ ned by standard clini cal technlques In
addition, in vitro assays-fay optionally be enpl oyed
to help identlfy opti mal dosage ranges. The precise
dose to be 20 enployed in the formulation will also
depend on the route of admi nistration, and the

e
SBtem P sV

aliquahig p@ﬁ@ﬁalplatvﬂ‘@'ﬁ)"s@mef’f%& surta

dosage ranges for i ntravenous admi nistration are

genera 0 00 dd 8SliopthehPBRESNE: adult
FOFE%W“W?W@%F QU|tagFﬁHé% dﬁ Y gﬁﬁ

e
 stagds Rif hrdelsabandims srmclar, 53 @t ebm&@n geHsdaln %ﬂ%ﬁ B’gfi?’ %g%‘i such

as he%g/ (h%eg cgﬁ feﬁleﬂre%?trcgﬁ gle g}txé'@:‘df& b@ﬁytgﬂrgmuoﬁﬁ f Blodsé wegans can
2lso Hopdrbieel e 4 0 sabt vl R e apSREg s G s

‘In general, suppositories nmay contain actlve

All réc?tﬂq) dolé %rgﬁqngﬁg ]rﬁﬁlét% é?cg qleyatg%a],?{ 121] 32'1191% V\%gb}ﬁnent the steps

of haedsting@ati logt el @il conBnivg thowsyeland Brsylgsﬁls tdhs are
known and can be used to adm nister a therapeutic of

the i'nventi_on, enca 0 S
In » prdeRaeosas el L POt ana T (s Bhe %’g‘ﬁ’%ﬁh‘n’gsnf‘” the
harv&ebt Scdiamebl £cdlf cubtap syseimnge khewn ethapt (iteraturg 8PTef

receptor-nmedi ated endocytosis (e.g., W and Wi, 1987,

J. Biol. Chem 262:4429-4432); construgtion of a
e gfass, OF eppaugs fbegyed to be

analy &eslinc\éq{:ﬁ&rto wat éiasu&@ttﬁkﬂdﬁe ofass off enagme fis princyBillygiresgat in the

ut -are_not

ol hupisch wurioh iR SY EREPicl b AL AADIE Sty sy o
t| the MidIRIAE SR e Cﬁm&ufeametsdﬂ@ Wespmplgh PER- W@&maﬂ%@ecwn

——" é\%ﬁh T SLShEE- m}e%a;p@aﬁatamm/&@amgasﬁ%ﬂmbw in
hB convenient route, for exanp h@f g1 on, by
ordelbﬁoldﬁtﬁrliﬂmjeé@leﬂlﬁha giygn §15859 %%Zéiﬁl%ﬁrpé‘iﬁafﬁ){’ém tCEeI ial or

nmucocut aneous I|n|ngs (e.g., oral, rectal and

e LA O it s e i

a
- targaf\ﬁ:m aniiedrditg oeeds 4n bb edegsaﬁﬁé e CBlis picisaes Wi D dalertied i which

the deglrMe{ﬁﬁeﬁﬁsé¢ : lo@cd:@ (2.1 bRAUCENER &ls@.haafoﬁan‘ed:mlberadirugs) By

ons

o B b S s VAR T s e oo

tissud Q4I BY @R1Yde6 h athidinie |snkreetfdceaaibsm<b®tg brein tlssue for CNS side
traventricular injection may be facilitated by an
eﬂaﬁﬁtraventrlcular catheter, for exanple, attached to a
reservoir, such as an Cnnaya reservoir. Pul nonary

Furth@ghdre] ati %hlv@ﬁ]geﬁl&ﬂrﬂﬁhﬁ thebpxesz@mmmuwethgt fhebgellysentaihing the

an inhaler or _nebulizer, .and for atio
enzymeroa0bs ohaEed SRR a0 PRR3 T & &Y Al ot h@“ﬂk mpthods are
knovmim 188 afteBbs @Qh@lé @ bidpsynisst drgedstc praspdrae Berd @aﬂbt&m a small
Sl tion h e féaﬂ @r &ﬁﬁﬂbioﬁhemlcal
anofig ol Gt BRERHE D %ﬁrﬂ%ghi:%%&*’*"f’ 4 e
metheds ipiopsicsanmd ingroriopt m@xa@poq;q, (R3S BWF S'Ta%% al 1?%??151?% {iso to
evahg'tg LGSt Ak trbARkAR BrafapLimat biopsiesewae pravivusly performed as
conj uncti on vw%lwra wound dressing after surgery, by
injection, 15 by nenus of a catheter, by neans of a
suppository, or by neans of an inplant, said inplant
bei ng of a porous, non-porous, or gel atinous
material, including menbranes, such as sialastic
menbranes, or fibers. In one 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,
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Fig. id:Kinobead Iigand 4 (CzZC00008004,

2-(4' -am nonet hyl phenyl am ne) - 5-

10f l uor o- pyri m di n-4-yl | -phenyl -am ne) Figure

2: Si gnal oki none (see Exanple 2). This figure shows a

conpari son of Drug pul |l downs using ki nobeads (Ileft

15circl e) and conventi onal 14 munoprecipitati ons wth

anti - phosphot yrosi ne anti body beads (right circle).

In the Kinobeads experinent a total of 626 protej ns :
surgivel grobelierds] butettdaoheetlydiensios drel pryiqmga d&yama ehak, 04, Breast
o Gispy tation (1 P) experinent a total of 503
Cwé&r.oigiﬁgg%% identified, 12 of these were kinases.

Ki nases identified with both experinments 20(conmmon
The hiB@saRetivrde of tetdadidsue taHew dy prdfipthatiesie spmples &3 jhg prosence

shows that with the Ki a Sig 0, fd tehy iSease can be
of SRS S o AP BURROR Hhde ey e ff i lifesse oan b
identifidd {eiopgiftotoytasivin thas RERRI PReRRERs Kinasoy)j iy addifion, mutated
encrfled Hhe aPisOlitie} WeRoRf ard dtohepdasible dandsathnirosiichcs can be

‘The sythetic routes of the.Ing%aintdsce%ggﬁtf_c%%glc&g%gd in
elucigniad g BOF-mogpigr mputapons cassiteg Pt e “of “f ¢l nobead

ligand 5 (indol ligand 91) Fig. 3b:Structure ki nobead

. 1igand. 6 L nazolil pesl nic liver disease that results
L“’”Z%’%Bﬁ?ﬁ’ﬁEﬁ%ﬁ%ﬁ&gé&(}l@%%eg%% Omlgio e Structure
in anidniropeldiiet bg@mnmal(lww%ﬂ%ﬁ%ﬂﬁ?do%ﬂﬂg% IVEY ipyiae activities
(Roc#ér%’t%@.tﬁ Al i Merpr@l,ebn3aff inity profile (PAP). 5 The

I.gure’ shows in |ysate conpetition with test. conmpound
Bis VIII and detection of proteins wth Western_bl ot

It is anahysissd within tha pratenirdisslgsera thathy the dagyestiod s 1east one cell,
the I&WI"@&’% A ngoﬁﬁé%ﬂ‘% %?%%g?%ﬁﬁlﬂrﬁ%%t [ysate . ®
harvéstealrrmdithen30pdraghplyesdei n) and SDS- el uates from B '
. kinobeads (lanes 1.to 7) were separated on a _ .
Mg b RS A g 1 ML R ey iion
for MBxpaaeg ifolatin, whd lpusification pbApcki Hiddse shapien A Sanf.iple
Prep%gc\%%kj) g‘te 'e ic&e%g QR %{agvtigﬁt ErLhiony aWilhoghss Bdake ISesheimith Mitra,

as re use Qr_c ' Lhescent fection,
print AS Ba:| 4383 27G 560 ARkis 15?"8#2‘{%] J’smz)rit}@& %‘% et Lol types and
tissuléméaﬂ ¢ arhiebatyby LanBogenizsts gig.gochuttdxépnﬂogWe@;l ultrasonic
~_lane 1: 6.0 JIMBIis ; : 0 ' | CHAPRN&DS), .
desiniCEigiogy HORFEIS O S Fipent % A0 iralh kb CIUEeIEDS)
osmddicGRdckg MpBited/Fietzing auskthaving, @rascombipatipn of these mefpods.

15 0. 5% DMSO (sol vent control). Fig. 4B:

Concentrati on dependent .conpetiti.o f . )
Furtisrmatngll welioAogate S5 eret v cfisbbtofihie te can
pr@&&i&ﬂkﬁfééﬁ&&@wmb%eﬁbss&hm physislogisaleiondirionsewith at 1eas;n;)ne broaa

uanti fied. and.pl o iofh ine th
specig Sprime JaasY ‘TBOPHET gl &7 p ot MR EkLA aRuing the
bindibg Qfi retentahé toesad broed prearemREYPHEEI e for ki nases '

The results of the quantitative affinity profile -

experinment of exanple.8 .are.displayed for . .fouf: :
The pentagiiigs Unges| @F?IU%HY I’Hhé{ﬂg-‘[ az Fﬁ%?(%%é% Sué%s glreeégp Fupg at_ the
interR€iBhe BétweaTReUighnd othe eell peepaatiof Ki . ¢ Ep2ymeTh de phamggerized)

val.ue .represents. Apelell 0 Jit 1 @8 Rurdhiceiitions.
and PRIO élﬁaﬁevéofnﬁ?g %%J,S]?%@é,%of t %glci%i_g@gﬁﬁél for ?%B(:%TI ven . lotn.s
“Essdoitinlip @hysiol5give bemdioad” ¥ ipiRE Y gaRditins y4iiqh; 35° present in
the %m(ffu rBrdcise® YARUENmaRhaseeyKivhsle ealphysiol¢gSiaprotein

‘ conc%twgg;7é{g%%ﬂ[20€%%&ig% ei \é%m%ﬁ%r ax% é&@%%ﬂs]%é?%igﬁ cgf.lcaﬁons

protein kinase C al pha (PKCa; 11150 =12.2 nM Fig.

5D: Curve for protein kinase C beta (PKCb; 1(150
=21.5 raM WD 20061134056PCT/ EP2006/ 062984 - 29 -
Exanpl es Exanple 1. Preparation of kinobeads S This
exanple illustrates the preparati on of kinobeads with
4 different |ligands. These ldnobeads were | ater used
in exanple 2 and exanple 3. Broad spectrum capturing
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condi%'l 7
- the a{tmng
. herei@llk) sudmafy, (is,is 9elhe updaprooddigly

d] pyri m di n-7-one was synt hesi zed from

4- chl or 0- 2- net hyl sul f any1-5- pyri m di necarboxyl at e
ethyl ester following the procedure in ./. Md. Chem
1998, 41, 3276-3292. 10 Step _

8.{413- (2, 6-D chl oro-phenyl)-1-net hyl-2-oxo-1, 2-di hyd
ro-[ 1, 6] napht hyridin- 7- Lani no] benzyl | -carbamc
acid tert-butyl ester

6- (2; 6- Di chl or opheny1) - 2- met hanesul f.ony}-8- ] _
of th a(sﬂeﬂ@ iivcdved] Bbe tqmiﬂé‘rﬁ‘e%‘ﬁﬂf_ﬂlaéb{é) 5o it c%u_éi]?ﬁ%ﬁgo@g !H%%:f;
vk ERGATE) LSS0 i g B
' ' i i itipm tions. The
deriveln butogssridialiye g@l{—}ﬂéqchﬁr&gpa? ar cgmfltg) Plell o

was di ssolved in

| persoft LB ArpeEE hkamefaooksvasiied thet EETtINCORSTaIpty gﬁay)griég dug fo the

organi c | ayer,was, dri Wl 18y dE0liBe BaglitEsE.UT example,
expersuanal set s VRl el SeaEan,

centrated., T nggﬁé d
the cV@Suallg Cieyadsarly| diswition OfcABLYVEEhY Ceélc&t%gltbgagl .o%g?l? or %8 jml
ce% 443 (25 BLE 04ife Bhanythmdy watihyd ditigowhish aerpplfdsntica
procepiingst Hapht hyr i di n-7- yl.ani nq#w{ggﬁzﬁd&mﬂ@ﬁm 6f pigistblogical
to thetpbysiblogier] eandiions ot 3n el Fow so L, (0. 031g; '%%()@skiﬂed in
ods FNVBraCc R etBodQor1Be (isclogurg yall B appae 01 a A
£ %}&E 350kt Bbemding Giddopibd londosy oo used
APIPERCZE T, 211) $- 30 G oAl Yessediy fysiological
Hold A" RT=5. S0 0. Sk ey
it TR P e
- - - I' - i A - ‘ .
cells,}{)(le,if@S th%ﬁﬁs?lfyﬂﬁ@\{?%@%‘{gﬁgthyl (HS oxo- 1, 2- di hydr o-
- [1,6] naphtlayridin-7-ylam no] benzyThcar b%gi@&h?g&g%lﬁﬂ(ﬂ
tert-butyl .ester - QPBPditIndSmaptommwiss Sth s
Prefef?i‘ﬁﬁaaﬁ%?’% géﬂ]ggﬁ droghl ori.c .aci i ' .
T o iy, et oy o
refe%%g;ﬁgﬁfeﬁl W EmheIC or KAIPpHE2 wh @8, § nd divgleggagiongnd ofien mein
p “Temal ni ng st ar'téng -@E&%éahSAIhﬁ n%ﬁliyﬁ@uemsntr@mmdNTPAO,
0.01419 peiedys NOFARESHS PR di sségl ve‘g %n Bt and tdes-0.2%
TritoSOLA00) QA lpien fheepresinthussaly Fn2CAF bR & (€atF &y ).

(volug]e?mﬁ%%éﬁl. % ALES pRidhates thoab llovingduifitdasduadp icg@h%l@ls may

. 2w .1 addition of
be appliceblen r35 oni NpRe AT AMG] s 0h RSP RIS B Sheny D)
divalertt ZBb 1&11133&111@‘5&1,&1]5]3&@#1111%11 ngRriomic dETEENS021g - 100%
as a yellow solid. 1H NVR (DVBO-d6) a. 10.20 35(brd,
111); 8.83 (d, 111); 7.90, (d,,114); 7.7 e
orofdlR cthentialhy phypicatsia gonciay T y pft i Gt 4% pref iy
e 2 GRS St oo Ry T
R : -y ey ‘ 190 10
50 nmiMIVBd fret h@gng@nﬁﬂ&hpﬁgﬁpg\?ﬁfﬁ%ﬁgg Mior() o

. bead :
| GanE: 1 SEZERRODRAMA s@iS .5 aMerdnephyey Tutier Be present at &
mM’ph%ﬁé;I éﬁ 1ne - 5- £ ugr o= pyniiii @b DEML -wifcreiphereyirefarablydhe buffer
Gon%ﬂoéaﬂ@ﬁfo&% ?‘r?]‘?g%%f%{l\l%gh 09.34. This is an

s soRoRl G m0fho@EE000s51E KR HELPE B s 00008004 -

(2-(4' -am nonet hyl phenyl am ne)-5-fl uoro-pyri rri,dihn-bd_f-d. "

y1) - phenyl - am ne ,1 «ynder conditions allowing the binding of .
In thimtﬂxt%]l*ﬂ HF‘E?“ggF%S%%?%W?ﬁ% di pe _P‘g‘?&s %ﬂor u&t. < under which
the |@rsiame?,@la?@em anymer gt nqieicy acgfl ‘@;gg, o an

7..688mMmo . s pleyibisitypenbaatly the isoled support on
such Bingeg, f)gssf@ﬁngﬁ?qﬂ?ﬁ%&&ﬁxt [ & ygmﬂf tp?é}er?éadembodjment, it is
immebilized phate apdqourige the h@ath‘mz% & F’Een aﬁZl Ovie: Sm&gthg og| Tysate

h htS st v gattomulade formand pEvgdy :
alsoﬁlglcg?%)&ﬁg%gh?ér?gmgg?h of ice / water m xture (10ml).

The aqueous m xture was extracted wth diethyl ether

(3 x 10nl). The organic |ayers were conbi ned, washed

wi th saturated sodi um bi carbonate (10nl) followed by

saturated sodiumchloride (10nl), dried wth

anhydrous nmagnesium sul fate and then filtered. The

sol vent was renoved by evaporation at 350mmi-Ig to

| eave a viscous oil which slowy crystallised to

afford the title conpound 20 (1.22g - 95% . The
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Chentt ati on Method Name Flow Rate Solvent Run Tinme A
Anal ytical positive 7mn ANL POS7.MIm/min 0-2.5nin
5-95% MeCN 2 5-6min 7 nin WO - '
2006/ 134056PCT/ EP2006/ 062984 - 33 - 95% MeCN B
Anal ytical positive lon ANAL POS. M I mJmn 0-11m n
5-95% MeCN 11- 13mi n 95% M 15 mn Table 2:

Abbrevi ations used in chem str r ot |

d doubl et HVBO di met hyl sul f oxd do ;fo ) fq aaueons
In a piyfiered kinbpdiment ithe Pingg Ipﬁtﬁfﬁenpﬂlgg%%;l 4 efi\g]alg | gla non covalent,
reverstlb %Eﬁ?%x%g 3P RYa bdHVBridgequhylirafencmmds daseppohic fpfgrgctions or a

Spec tr m nmu i - . o
combination thereof. y mt Itiplet mns mnute

Additionally, the methods of the disclosure include the step of eluting the enzyme or

enzymes from the ligand immobilized on the solid support.

Such methods are principally known in the art and depend on the nature of the ligand

enzyme interaction. Principally, change of jonic strength, the pH value, the temperature o

" incubation with detergents are suitable methods to dissociate the target enzymes from the

immobilized ligand. The application of an elution buffer can dissociate binding parmers by
extremes of pil value (high or low pH; e.g. Jowering pH by using 0.1 M citrate, pH2-3),
change of ionic strength (e.g. high salt concentration using Nal, KI, MgCl2, or KCD),
polarity reducing agents which disrupt hydrophobic interactions (e.g. dioxane or ethylene

glycol), or denaturing agents (chaotropic salts of detergents such as Sodium-docedyl-

sulfate, SDS; Review: Subramanian A., 2002, Immunoaffinity éhromatography. Mol.
Biotechnol 20(1), 41-47). '

With these rather non-specific methods most o all bound proteins will be released and
then need to be analysed by mass spectrometry (or alternatively by detection with

antibodies, see below). -

The method according to the disclosure herein further includes the step of contacting the

bound enzymes with a compound to relcase at least one bound enzyme. This contacting

preferably also oceurs under essentially physiological conditions.
One advantage of using a compound of interest for elution instead of the non-specilic
reagents described above is that not ail bound proteins are released but only a subfraction,
prefefably the enzyme class of interest. Consequently fewer proteins need to be identified
by mass spectrometry resulting in faster analysis and more analytical depth {sensitivity) for

the enzyme class of inferest.

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

persdn skilled in the art. The washing serves 0 1CmMOve non-bound components of the cell

lysate from the solid support. Nonspecific (e.g. gimple ionic) binding interactions can be
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nmmol mllinmole N Normal NVR nucl ear magnetic
resonance q quartet RT retention tinme s singlet WO
2006/ 134056PCT/ EP2006/ 062984 - 34 - satsaturated
triplet 2. Imobilization ﬂf | i gands cont ai ni ng am ne
groups 5 NHS-activated Sep drose 4 Fast Flow

(Amer sham Bi osci ences, 17-0906-01) was equili brated

R o
concantifbiont irRak eash btufBe, conpound stock solution (usually
100 MM in DVF or DMSO) was added (final concentration
0.2-2 pnol/ml beads) as well as, 15 pi of .
Aftey thee eRyiPR AT fonfactiEgvin SPIGggeses éb%%aﬁé EYPPoRe s PlRkebly to be
sepataf@UBRh ekt Rlcafcdqnndfall BiDGKAL it mcthodafdeRis Siepdarm the nature

end- over - end ,shaker (Raqto_Sh e, ientfi
of 5 AR FRel AETS MRy Har ol FEPO IR g Lfined within o
coluref: e iebnsyd ingtedalt @mrhierveliedspd B Pﬁml\ﬂﬂwtgf@%ﬁ-é@ case the support
mateSOhALASy P BR f?r'sé%@ k8 pterth ¢4 bah t focedure) an additional

am noet hanol Eat oom.jglt nperature on the ecggl- over-snd ol
separgHai 8P SV 25richHE COREERHPTHERY £° RETSSAY BRLieiTlcased materialis
colletS@RE _@Wtafg.r}ﬂitéﬂl‘lﬁmeaz_t Iiﬁhgnejﬁzéxéadsozralnbie meskichap solid support so that

reactions,. : i) 3 ¢ont ai ni ng
the bgaacﬁbcg%% F %Ir“om l?g’é ﬁoﬂ%%@m@%ﬁoﬁﬁnﬂ&g I\?@%ﬁg g%‘f) cé‘('gé)'d under

j Ltion. vars I ]S: T
Ao S RO LA DA B2 A0 s SERIh 35 PEPLRG i
partnggsg (pse beBywep a9 : wels eas 1thpd refansed leagymesd @m@.ydmg 'to the. method as
descitdd- RGBS 08/ N&AFanL Afc BreibABHAEIhEQMPLE N, HR8CKHQBometry.

M S- activated Sepharose 4 Fast Flow proyided. in o
Alter?lgtb‘ﬁlwaﬁ 611@11%}?@? Byeatisckosyee plsn E@%S,lblgMmr)é@w@gmqh?memaﬁon
with Speqfid: anibsdict igrebRadfrathst | the Seydettivel GnatmOVBQ0altkd binding
arinnce with 10 ml - anhydrous DMSO (Di net hyl sul f oxi d,

PR ka, 41648, 1120 <= 0. 005% ; centrifugation steps:

1. m.p, 1.200 rpm ropmtenperature: di r :
The SebiBrationrt PREGHSE T S GOnBUe e ap D S Raliass sayggmen) is
knowa: inAh¢ et ($lesthenks ki alg 1 8% e grnadgisshEhemisents §50-e(Mann et al,

Vv . - s ' t Hievi f
2001bg!lg%15§;1|5ﬁ§)f %%‘[&‘AE Oisfﬁl d@gi@%es by? Indss ¥<§fo§degg, AguNHReview o

] X Is’step is. gned for 1 bea adj ust
Biochgrpisty i7ﬂg43;747§5)%35 T il gemipd g thnsam, s have

a capacity of 20 gnol/mlL. Therefore, 20%reversed
As alge éjrf%%t?\?egt%lﬁqgg? %%cﬁ%@%%&%ﬁ%@%ﬁgﬁlgﬁhg%ﬁéuﬁlﬂe 05 i1va esa(inciuding
coeluich pinslire parfrierse, for reapmplderrvimest Mbyindionscalépld goteins), can be
detecdthHESns {208 ANBbodiQtdledicldadhsCARBtid of iiereke. i |,

NHS "beads) 1. 9.66 1636 M

Anmi noet hanol (2- Am noet hanol, Al drich, 11.016-7)
Furthb2(d@f al anb®i@r iprdfolrdd embodiment, once th2: id2ntB8 of Kike, clikd @BKtme or

Et hyl enedi am n I ( ] : n
ey SRR o B EE et ey b5, S gl ket
be deprgtas with snegifis aptibpdipedigstact 2agapnst s PrEses, but t hat

is OK. 15 Add m xture to washed/ resuspended NHS beads

. d i.ncubate 16 hour ver night om ,

suitaf B PG P oA EROTE S DYcrdiod Tihiad by WeSEn bipis FLASA assas.
sandwieh (LIS G. as$hissindrantiboiy sragoes fovmbrigafiginrtbergof. The establishment
of Su{ﬁ{] Esg%éuﬁ %fb&%i;z {Shg r&\l;te(@%%%it‘é%gi %ﬁ&%l@& BAU4R l1h NG:o0G G #8: Short
Protoes groMplecdlan Piglesy- dingthphe¥isRo Brile by F-M. Ausubel et al,, Wiley,
New lyex@afiloggy ophosphat e; supplier: NOVABI OCHEM in

waterfree D nethyl formam de (DWF) to a final

concentration of 100 mM (46.62 ng/nL) , the solution

can be used for up to one 25day. 2. Dissolve 35 gL of

Di i sopropyl ethylamne (DVA) in 1 nL wateitee DV,

final concentration 200 MM 3. Wash 1 nL of reversed

beads 3 tines with 15 niL DMSO. Centrifugation step: 1

mnute at 1,200 i pmroomtenperature. Discard

supernatant. 304. Wash reversed beads 3 tinmes with

15m. water-free DMF. Centrifugation step 1
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m nute, 1,200 rpmroomtenperature. Discard
supernatant. - 36 - 5. Suspend reversed sepharose
" b?&ﬂﬁaiuﬂ,l m. of waterfree DMF. 6. Add 100 tilL of
Sopr opyl et hyl ani ne (DI EA) sol uti on. 7. Add
conpound (1 gmol /L reverseds4 Sephar ose beads;
corresponds to 10 M. 100 nM conpound / nL reversed
sephar ose beads) from DMF-solution in the required
5anmount to the beads. 8. Mx until a honpgenous

Muit%g g?s%j:ﬁocgifl Ib; &g%%;?%:ﬁﬂgwgtsﬁYera antllbocH% 2%’) E%}]E}J ¥& %Empie directed
agaip ennst anthbean chidinl etzgmie fagolyt (Ftelcheqt HAm &imftgy@@l‘)’mfe@zg Kinase

Muﬁthtﬁots % sngih\ég‘{efl% 9 esl &Pk & gpakysles Cell $naifids Ahods and
to the_sus Si o
ProgggﬂsnEmi@l@awdﬁ/éM@ DHERTA| Wplg’ltp g]@h %er end

m xer at roomtenperature. 12. Centrlfuge 1 mnute at

1200 rpm at ogm.te :
Thest, BSFHBLERCOLTIY §F IKOREERRS 56 WEEhE feaded ?ﬁé‘%““iﬁno?“me of
interdve, Clontpl e vial Lamalyes pbm@séﬁeqrwsu godificgldq nBplising hach  as

Eﬁ%g)sla’glg‘n 1ForBlm%ﬁ'1§E)et Nee Q@ﬁ@?ﬁ(ﬁy s*@iédd;fng Ki0{de Man 1160 deimined by

see bél ow how t Ck'n reaﬂé}%ogphoserme

L A R, TR
or a&ﬁ%}@g aﬁge&umambdmﬂms lkirtogyor ie algemt h@wkiSseket avdhesgdbuch anti-

B AR i RIS AP HATeosh D, oo

43688).umes of the 200 m\/l NHS and DCCD in a 20 nL cl ear
glass vial. 3. Per 1 nL total volune N IS/ DCCD m X,

11.4 A9 M t d
ACC@[)%P% o alprgg‘@rgé q}@@éacgntlo% Agg %ﬂg{ff@{ca%rscgéﬁﬁé Sa}cordmg to zn
emtpydea b digdl @&scdihkdeid, (blymhaifabmnzatg)hn erzymientitie §et@)@m§a§ql g&{hgther the
af. the ur 25der i vat | @@Gﬁh&ﬁr tion state of
adngplts%r ationy @% ciRmpard 15 L8 1 in ?élffé%ﬁt%‘(veiﬁ%ssﬁ atién state o

ure east over gg Tgf 1 of the
the fenizytoiver Thes@ore, ma@@mgmgm/@m Yglhe eX@PFSSIO

enz%%%ﬁ:{&%e%haﬁ%% ’ e acdfBshot Redeads e&ﬁﬂd@ﬁy b thankéd.n

34869 or equivalent), then with 2
X 14 nL isopropanol (Merck, 1.00983.1000, pro
in this @loy&is h.chBent iniflugerstsepsof herpnutemay PIteblyFithg mean that

moxrgog%zﬁ é@gﬁéﬁrgz 1§ﬁroaﬁ PRME psdlpg nat ant  bet ween washes.

esus e bea s wth 1 nL isopropanol to
rrake a 50% slurry for storage at -20C or use

raRdi Gt cfiatioRistel, ﬁglsrleﬁaﬂmab}ysrnwnt lihag efither] the apggme is more

acn&@%erﬁwe}sgatg% &%%gmus e '&d%%%a 9O QL Q8R¥krstration of the
comfposnriopst alstylcamiine VSR ty Enzyaier Bk thempgbilized ligand is

mcr% JARt By! ée%ﬁefa% 3@'& NF@@& Ry R y&teLioni Fade oPyBr biRase through
ono-tris-p [ Tdi no-

h
phoppberf ptiesy Qﬁh%ﬁ?ﬁgleémﬂﬂﬂ OS % dﬁ}% ﬂ% the, BOIERound] to A allosteric
reguthi@RAkiakion @lﬁkﬁﬁl?ﬂiﬁae Bhil Shﬁi(iamﬂi@nng thestomfrestioh ef the ATP-binding

cells th conmpounds (see particularly
poc{(%é’?%%d&ggm%g{lw&}t he invention). HelLa cells vvere

treated with epidermal growth factor (EGF),
Acch)®dd & H@ﬁeﬂéﬁ@@aﬁﬁddﬂ’(mﬁ arfalbyseethed ioh @«ﬂﬁ@l@gg’ggcmrdmg to an

emb%g eenrtl cqg)saeld 1?6[1’691}10%1 phﬂe?t? ‘iﬁéﬁ%@aﬂon 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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2,1) and mass spectronetry. The preparation of

| G nobeads is described in Exanple 1. In parallel the
cell lysate was subjected to inmunoprecipitation with
an anti- 20 phosphosphot yrosi ne anti body
(experi-nental protocol inlﬁgction 2.2) and anal ysed
by mass spectronetry. The fesult (Figure 2) shows
that kinobeads identify significantly nore | dnases

_(rable 8) .coppared. tQ | ORY:-8%b B tHaldi@bsure herein, in
Accospramiereiraprzosrot s HiFASREERLR, Bl herch
step ©) (RBaliqudt is Romtpatedrirefrably undler $PBIBRY BRSSeHR e (cel |

i RN ii@aheREdndon @ebdggence, only

, | t 5 1.1 Cel |
condj&%? Wg qu&o&m%‘{%e@%l t{lésfirn((éAner i c%g t}-l{;égj? ﬁ%Oglet lﬁaﬁd, cluted and
I U

enzyn§ed | rloe biriding: tNOthEComRPuEHE YPEHA™ iU
V\A.Zteﬁout L- Arginine and wi thout L-Qd utamne;

onocel I C 75280), 10% 10 di al yzed Fetal Bovine
Serum (G bco,  26400-044) , 1% 100x - haleird Airéduced
In a paefierted GGhodiment olpke meihedEf ﬁ@?ﬁﬁq‘%gﬁo %rﬁ‘ﬁ%'?}%ﬁ% ate
4 é‘%)g - Q-i339) .aliguoviihcubhiet m@e(wg’ld indicates that the
etec g%s%‘igsf 40ng/ L 12C o({_ @%C}&%ﬂ@lﬁghﬂﬁla%& #26in step c) of this

char

enzyiAe i adliFrst tagged AR CASTRE Y™ o he- &in stop ¢) of this -

methb® BT BREliddRarR tiy caaspound comOEtRA vk she ]éga%% tlhg %&% of t}:@
12 ok Pr0 agagxt | Ofte dtiﬁrth&ﬁuu‘ét hagdbateaw e the compound, this

CNZYBenif 1558 5 o BEEHS ish, cells were s ilrb.itgr fOrtd?e 10 action

meank Prefthblyhthnt tyﬂmmtp_ou@bhasscq%?egds\ﬁh t ebl%}ié H L e
LDV Lnd : flet echt af the kexyoler ige gEShi ng

?%ﬁ%%t%g%z&ﬁfg%Bs buffer (G-bco, 14190-094).
After renoval of the PBS, the cells were det acheg]ﬂsmetlmd

i kAl eerbodadelitng ti2method pfhe AEDPAILS TR
Acw(%ggg%gsﬁeg%rgég OS@ZE%%@I%@SE%%%l ncubating the
is pegfbaned sy B, TSI, At er 20 tdajt %&gﬁegt oRric nign-
assay’ Rfe BEOWS to &M@Hmtw WR%% apsv Wers —
througalg;g%ﬂscgegn 1%?%},%0@ BinasksTLpRicih Hiisass oA udsi am oxaRPisuTOER

L ' AVBST f
Biomatédeldr S@eeing s %ﬁf—égﬁgj‘ﬁ%ﬂnﬁﬁE%{ggog%q‘g?R%?%%%%& 2 o

ultra 4 et s@bdringieifepti | kigames (and- ghagaljaiases. pEsEprand Drug
treat nen O{g cel l(ﬁrngg;-l\%?% prior to treatnent of the
Develogmeat fpehpolegiesdr ar 4 o Factor (EGF), the cell

grow.h nedi um was renoved by aspiration and 20 ni

.Esse{ltaégsi!ée gfl%'\%@&%y BLdci8Rg ABOME) divdsurd Herdinest €t disglaure is the -

rumwas_suppl enmented wi th, 0 1% ke Ien%g.npﬁ ipally,
provBerunf ¢RBEPopRG (valep & suppese e aé:%c@elﬁ {s@vver e HCIPh T
acco{écﬁ%zl?@kﬁed eSSty wadhi ©compolindneag\isy FHegh oM ulgghich 1s

02, Affer cell star 0N, il off h e,
e o b SSRnEL PE  pBbpE t on feom

e. o LQRRoAGRSMlIbaty offernal EGF concentration =
-7 150ng/ nL nedium . The plates were incubated at 37C,

5002 for 10m nutes, priQr t ' V‘Q . 1
Prof 8, 1 BUOTRRETIESSOETH S95S %"’E@%‘??‘Hégﬁ?g Parvest f n a%f an::lai
occuffld ThWBlcal hRimrandd dyogeaid AYRgtic @fugsgnore prelerdbly

E _ -

_ cont ai ni ng nedi Lum. washidaledonpaaiis Beferplatsed compound
o A e PBS o i

I Ce-co buffer, a r
is idgaitifled swirtidy Gomu Bevarp ITEERIRF U Ssnp it SELARE MR ddlfte of the

celqt egfeflal iesdre@rgf erred into a 5 50nL
pﬁmggﬂ%%ﬁmgﬁ%ggﬁfégg%ga Di cki nson, 352070) and
centrifuged for 10 m nutes at 1500 rpmin a Heraeus
Mul ti fuge 3SR The supematant was aspirated and the
cell pellet was resuspended in 50 nL ice-cold PBS
buffer. After centrifugation and aspiration of the
supernatant cell pellets were quickly frozen in
liquid nitrogen and then stored at -80C. 10 1.2
Preparation of cell |ysates The HeLa cell |ysate was
‘prepared by nechanical disruption in lysis buffer
sol ution under gentle conditions that nmaintain the
structure and function of proteins. 15 The foll ow ng
steps were carried out: Thaw the tissue quickly at
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Final conc. in 1 x Iy Is buffer Add for 115 x lysis
buffer Tris/HC pH 7 1 M50 nM 250 mMl dycerol 87%
5% 288nl MyCl2 1M 1. 5 rr1Y1 7.5m NaCl 5 M 150 nM
150ntl Na3v®4 100 MM 1 nmM 50 ml  These solutions were
obtai ned fromthe follow ng suppliers: 1M Tris/HCL pH
7.5: Sigma, T-2663; 87% G Mcerol: Merck, cat.no.
04091. 2500; 1-MMyd 2: Sigma, M 1028; 5 M Nad :

Si gma, 5-5150. The 5x concent rat & d lysjs. buff
Swh\l\@fﬁalf inkdleuied arhrpjgﬁgtably gotzgroéqﬁmf PT PH¢ 315'% dgt gfeg’ El'é{, small
moleg% Fs“%xh%iﬂ %Ye&ﬁﬁr %1gh§9ﬁessﬂhﬁp 800BtIA Mnoeé psfack less than 2000

I ONS use 0 of
Da, evo@motd MNalZvest less B’é’k 1%‘29 13 P%‘ﬁmoi@rﬁ%e% § %?b%
Na3VO4 in 400 m distilled water. 1) Adjust the pH

. 0, bent dcNNa6d r@fated tNaH@ibstliT erge) collection of
1@’{2‘5% accoy(ﬁ#—gg% ﬁﬁéﬁs%dl ur(h ort hovanadat e al ution

nun-mruy) tMﬂl'ei‘Enb a]hemlncalﬁ&ntlpss that grerpravides| 19 4 RO th”%nabtlss

ebk &ﬁh td)fOtlhe \BFEdrént iikdividaa &ntmes and at the

= lin B
samettenmﬁoatdqr ara mndg Fl 8 r el

n%]@@&re%o@l@&m&s Wit tubessal welloor rsp(muon SuEages rmgs@nm chemical

the t abi . th ore defined potentially
compeyady 1 ﬁi@dﬁ%/ 8’%‘598%1 SN

5). (A
interatBing nparthers 56051 Mgmqmghn@tﬁ%hl%‘a et}l )ld%‘?ljﬁﬁ‘i% (ré]fea desired

s RO SR TR ket eSregRnti teecontpormticdnole @@xﬁ@r identified
| dizstg @gﬁby@%ip]?%;gﬂcég ;?bf 200 fm%/lj}@%% P ﬁ%ﬁ%?hﬁéﬂh? Ran Rither be

purciissd brl deSidn¥ibbethe skilled ertissnl ut i on through a 0.22 pm
filter and store at 4C. Preparatlon of 20%
NP40- sol uti on: Wi gh 40.0

Exangepaf AGBSiruetinnaeh gla@ﬂ% arey “Ad*g SRRy B’aemba“ef R,

Mané@ 4Phekf i\/@ 208 dfhaniM H. d@)&ﬂ‘iﬂabtmda@pctargmc@doﬁgnpound library
| ut’i on

 develpgmgnt. d;pr? ; gﬁ;\%‘e%gi gﬁeléflﬁZ )g@@-ﬁ a&rgéa}tglgolgat& flidcts are

descRYULON e Bblogically stalilldted] staptingr pouts ferthe %?lglg gﬁombmatonal
Lo ougl%y% 362 FBJehl % d 8hiofderazRIABRegThiabpagisb tee af natural

hbran%&s uo aven or o 15 s
prod@cts Bi mdwgnaﬂ éb@prsa‘ﬁsanéc? BB, %\éq{“%{i’ﬁm b Light of

thd ORI drblﬁ&dmcelpf proiewy gmydmsgmw hiplggy and
blom%g%gxﬁag )S[Sl &:&% ch gﬁj[igt%? %gég’fu% t u elglhén'tsztggltiée?;ﬁlgfi\&%d%nggmng pocket
within a domain family it may be necessary to optlrmse al product structure by
chemical variation. Solid-phase chemistry is said to become an efficient tool for this
optimisation process, and recent advances in this field are highlighted in this review 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 Blochem Suppl.
2001:Supp! 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 screemng 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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from HeLa cells under conditions that allow the
binding of the proteins in the lysate to the |igands.
Jhe binding conditions were close to physiological by
YY URRK L4y avu -~
5005|ng sui tabl e buffer 25 conditions preserving the
function of the proteins. Afjyer renoving non-captured
proteins through a gentle washing procedure the bound
proteins were contacted with a test conpound which

cort o g}iig@&%@s Endt b %Qigx/ (@)g g&;ﬁrﬁé -colld¥Bons foliow;ntr company tmergers.
r ar atian
A]tg?u%Pn‘s’ﬂf PF‘EP maﬁ”@g&iﬁ? 6% %fdz YRR aﬁ mmportant
corSuipstianc e pSO@ssk of oleut o geinmalios dhe selertich wf Ihimrs designs for
syn@%g%%dﬁgg 8&%@%}% Aedeh B3 iHrRY h&hbels !f'§s/ Mv&"'l 513%' level of

cerol 87%5
chafiengen i p@PTEng, 159 RAFLZD BrP efgma?%@remg P lecue

cor@)o'ﬁh@ 115?@1'5%3@1&% fagdinwasultiblet BoRdich e hiRs2ibpiamtial opporiunity
n;éi ter sz§ﬁg.ed in 40 m-aliquots at -80C. These

45 ? 5Ys eV 85 ai ned fromthe fol | owing suppliers:

1.0 MTris/HCL pH 7.5 (Sigma, T-2663), 87% d ycer ol
The( %‘3{ Cc%mpﬁfrfdg %)QH €af UHQ@' ta%é&g J:nz%ﬁ%) From @he!\/lnwg'@%alzed ligands

Si g,
(acqoﬁilnb\m AR qniaocbmeﬁapf éhE'sdwéPéMﬁ} g‘&érbéotes"e‘? X E‘JP*“&?BFI‘P‘&J cnzyme
assdys Ol € %ﬂlcﬁqﬁg | dxBim@tdreaysayh >W1D%ebi¢fséxﬁie’d&hﬁ%ahl%ﬁlséaﬁ oF further
bead equilibratio d flrst a f beads
chagseichizs £a857 GORI0WEHRo 1 foPo's BLEM g f’s"%?ﬁ%‘eé% (icke assays
limi@ntie keopeod tequednedistloany. 15 | x DP buffer/protease
inhibitors (for first lysate dilution step); add one

rotease inhibitor tablet per 25 m |ysis buffer
Eﬂﬁ%ﬁﬁﬂ@@&ee tabl et, protease inhibitor cocktail, Roche
D agnostics, 1 873 580) |Ix DP buffer/0.4%

S An'e NF%EQ%/O;Q E%ﬁsee JI‘QQQ Qéﬁ g% Z:f)é_;éaatr ?l%n‘ﬁ%gfalcﬁr@& egx?#elayé g&ﬁ 2) double

labaigaly peptidyo swhsyrateoaﬁhu Heor (resf SDAEWIngnds drenchem shugmpphores (e.g.

DAB@ mﬁlaer&pgmgﬁgte @oiditbhesndadidting fhd icrdaskiofi@e M@iresdnee afer
Om 5x DP buffer, 5 mM 0.5 MNaF, 2 n

dmﬁﬁ@%NP4O 100 gil | MDTT,. and add distilled water up
to 100 m. Al buffers contain 1 mM D ET fina

TheCAREEAL B8hAR 2 fluorescent donor near one end of the peptide and an acceptor
group near the other end. The fluorescence of this type of substrate is imitially quenched
through intramolecular fluorescence resonance energy transfer (FRET) between the donor
and acceptor. When the protease cleaves the substraies the products are released from
quenching and the fluorescence of the donor becomes apparent. The increase of the
fluorescence signal is directly proportional to the amount of substrate hydrolysed (Taliani,

M. et al, 1996, Methods 240: 60-7).

Phosphodiesterase assay

A cell ysate of human leukocytes (U937} cells may be prepared in a suitable buffer and
serves as source of the PDE enzyme. After 20 minuies of incubation at 25°C with
[3H]JcAMP as substrate in incubation buffer (50 mM Tris-HCI, ph 7.5, 5 mM MgCl2) the
{3H]Adenosine is quantified (Cortijo et al., 1993, Brtish Journal of Pharmacology 108,

562-368).
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-43 - 2.1.2 Washing and equilibration of beads The:
ki nobeads (Exanple 1) were prepared for the binding
reacti on by washing with a suitable buffer and
equilibration in the buffer. 5 The follow ng steps
were carried out: |. Use 15 m Falcon tubes for all
washi ng steps. 2. Use 100 id 1GC noBeads per
experiment (settled bead volune). m x equal anmounts
(25 pl) of each bead type coupled with the follow ng
4 ligands (coupling density of 1 itmol/nl): Bis VIII

- In Vit CACHNO 6&BES pysaPlionpadtaininaks ( CZC00007097), PD173955

derivative 10 (CZCOOOO7324) and CzC00008004. 3.

-~ Wash beads two tinmes w.th a ‘
ol gt 8l it PR 5 PO R Bdbh g Cosse
EUCE]O ATV @kd ahttbﬁspth;ﬁlotyrm antibody. i Audle Rartionuprescegls, the

phosénro a&gcggepgéeeéingﬂ% fie ar% &%{f Sagl:ig? %ﬁﬁg‘ A AhSrease

in thd pdarmghmggalsflejpp@mdbﬂrﬁélf&“ bit the &jngpg {¢ Sut i a OW Pogﬂmon
gn vol une/vol une) with | x DP buffer/O. 4%15 NP40. 2.1.3.
_ reparation of diluted cell lysate The cell lysate
- as described under section (1.2) was prepared for the
Mterﬁutﬁélyngle ra@@gt ¢a@rbebyoxmgimeﬂum ra medified indirgts| forrmtf Acliuggprgent

 phosipRabua dsPd A8 IR CRR Lo O AinBford bR thel B fHRblIRNsABine

HdS |
antlbdd]%sf{tlémg erhighs poladiatign tstgnslo Whyn mn@bgl\,‘:{cﬁ m&e tg)gp gﬁlqsa]éqwlated

by th% lcn-ggka‘ﬁﬁetﬁ}gdﬁc%( zﬁﬁlﬁe@#bﬁtﬁ'tﬂe flforasca h@mmaa beptidaeir the

- antlqum 'F@,ﬁqp@essag{% peptt Oc{e]: is &wn re%easgal%r ra%F u'imglbfxx ﬁto 50 lﬂlf)h Ii]crg:.ultmg

ina 14K obpﬁl&ﬁza/npﬁ glgaals Bothnthe direayasd indireedetons st ey ypedhto identify

5 {rat d
mh1b1 Co ﬂ{t?’ﬁIS%%vl\?féa%@F&v%éo( $ fﬂ%ea? %@gm%d%DZ 61-96; SBeethala

' and Mﬁmeblltf)@i?,sAmal rBigchera 23332410 p'zrlgisé?thaéoq%’ée}f{legﬁ’&t Eﬁ)

Bmch@m”ﬂslsnbi’i denTransfer diluted lysate into
UZ-pol year bonat e t ube. (Beckmann, 355654). 5.

Clear diluted |ysate through ultracentrifugation (20
This Mudreséoce 1R0@Bbiony, 450, &nr beordapsal feredbol esg Wwith protein

ey o e e S
phospBpsetinmer antabosrlvthaeningaHibA Zhet? n"‘él”a11 idcherm. 299,
45-536Mith 1 Post €8 Waads, DOoTSBiotioh Scfedn. 15, 23-30EdIE H0R4AEET.

With the dil'uted cell Iysate fromstep (2.1.3) in
order to allow binding of proteins to the Ii
The coumpéedontbied 1 b SaTiR foeomboiven Bt dideure
may H@ﬁt@f NG IRERRARAr (fd r@ﬁﬁﬁi@aﬁhﬁ?kgﬂwmﬂb@qbemdlop’gmlsaﬂion of
Conbi ne dil ut ed clearedly wth 100 o %S?} &R
such okimpomelads often aecelgrated beraupg © Fégﬁcﬁuﬁﬁémtyzfe 3PH RER)
mfonrfa%n ZenBOIHS irftthée, ld%t@t @dneration ROTiSHAKE] @pisation is often

el L oo 1 A A s, o

foilowmp@nﬂieﬁaeus centrifuge or equival ent at 4C
Renove supernatant carefull y WI t hout | oosi ng the

_ -Prefera%‘fx ﬂe%oéiw1;gratﬁ)?18f R}é)c%%ﬁi (I?dn g%?&&ﬂcg 1§ anﬂgglﬁlents of

the prM]:ﬁlOﬁ}s@m);ure,]_ﬁl(ﬁe pvﬁgwbb/ea@tb wmﬁhqd) aﬁorﬂwgdp the 4™ aspect.

fferl/0.4% NP-40 and t. f

The refiblsgg) (hesp eRpds, TR g i pidiios 1§ ARGl B2l another
personcsbﬂ]pﬂ at b ynbmmeﬁmh@wennmmwda &ith f§5€Pé‘f§ togg. qﬂié‘é@‘@ty

columm in Eppendorf tube and centrifuge themfor 1

m nute at 800 rpmat 4C. C ose columms wth | ower

lid. 20 2.1.5 Elution of proteins 1. Add 60 pl 2x

NuPAGE M5 Sanpl e Buffer (lnyitrogen, NPO0OO7; dilute

4x buffer 1;1 with distilelled water before use). 2.

I ncubate sanples for 30 mnutes at 50C. 25 3. Qpen

| ower lid of colum and centrifuge Mbi Tec colums 1

m nute at 2000 rpmto separate eI uate from beads 4.
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10 1) Dissolve 9.2 g Na3VOQ4 in 400 m distilled
water. 2) Adjust the pHto 10.0 using either 1 N
NaOH or 1 N HCl1. The starting pH of the sodium

ort hovanadate solution may vary with batch. At pH
10.0 the solution will be yellow.™ 3) Boil the
solution uniil it turns &dforless (approxi mately 10
mn). 4) Cool to roomtenperature. 15 5) Readj ust

B i L

Davidf. Brown DB) RS, cmeﬁ%gml mgﬁd hl&;ﬁwﬁizfglbi’?“ of

disti water, : 48 iR bihazdline: ast Cancer

epldeml%ﬁ}%‘ffg‘ TedAr Fge‘g?ro%ogz%orﬂéevgral “mont hs. 20

Res TRe2 061380661732 500 mM NaF st ock sol ution: Dissolve
21.0 g NaF (Sigma, S7920) in 500 m- distilled water.

- Filter_solution.through,a 0.2 W £ : st; .rabl
The gy e hish TSRS S] RegDigRee R blenn B RS FpR ferably

'seleaéé_@- t@f_olgll Ngélogrté@ gmitSﬁ% pef acﬂiftse @amfﬁ?hzt%) 1:;; > 8
istille er up . to Xa GOIEB) it i8bie adtangferase,
PhosTORGHFBR 4 PGB LGS UTEE iy o e a
an 2c29D64, hLIGRHERET/ EOTDGE/ DEtYRgrase. aguclewp adp BYER- of 4
1 MDIT solution: Dissolve 7.7 g DIT (Bionol, _

- catal ogue nunber 04010) in 5 i Stl: NGBy preferred,
Proforibly, 6he HOI L OF R UGG B gy fpRiih s By etly 1400
the piteiRls £I4AE Kindde. - 20C. Ali quots can be stored for

several nonths. 5 Preparation of a |odoacetam de

stock sol ution (200 ma'ﬂ%@gﬁ‘)ﬂ?&&ﬁ%@ﬁ&é&mﬁ“ﬂﬂfhﬁa‘“dislabmd
- I'n istilled .

' I SBlelol §1Ad hfieusg buO n@2alyenzlyivies of aggiten class of
Wec%@’ég%%ni%mﬁsm A0S, 2Fo o280, Ald
: kMR ESabFaty 8o 50 % of the
enzywep Faeforbly, g‘é\)@?‘é‘ggwgﬂoﬁfso oy %, ?‘OI nor??}zci pitati on _
cnzyMss Otk @héd clgs of phigimesosi ne anti body beads 2.2.1 _
~Buffers and Antiphosphotyrosi ne anti body beads 15 Al l
buffers used in the imunoprecipitation experinent
Preforatlyy therigani fid ancahidies §rbs  osi ne anti bodi es were
" identical to those used for the ki nobead experi nent
(see above) except that T Wagimagdesh andlifdhdAls a kinase
In a TRAeoREFERE "‘é‘ﬁ?"gﬁ’(‘@t’o?ﬁgl Q{}%ﬁ? 181, phosphat ase
inhibitehi bi tor) was added so that a final concentration of
500 nM okadai c acid was_reached. Anti phosphotyrosine
anti body beads(Agarose beads wifh.cov nt Oconsisti of
Prefaghipl ethis eldoatsi nBRHTAGLE aﬁff%?qt% oglr&r%o?é h?o %uepz COnSE ;1 g9 55)
Bisifihygklighe e biringahol r di BCBRON0NTE allitablen Jipe9>>)
-199). 2.2.2 Washing and equilibration of
CZCPR8I8*osphot yr osi ne beads The
anti - phosphot yrosi ne beads were prepared for the dified
bi ndi ng, r 1,08 3y Bi DY WulidhzelindS ighich2e abdif 4 emodibie
Fm‘hﬁﬁdﬁ%ﬁ%ﬁ itk OThddY B B e Tl con
Stautaﬂm#(wl‘éfwﬂﬂk‘iaéfﬂﬁg steps. 2. Use 100 gl
anti - phosphot yr osi ne beads per experinent. 3. Wash

~_"beads two tines, wth_3:mgdx 61 -dxo DT )iihgdd-indo1-(3Z)-

The or oWt h % nfioPk dlﬁag%ff%lr/o(. 5?}]\%8 (2T, %%_%gide) s

ylidesbiwtishi-sitreghyriEpyrrelafeearaosylic; agd, (Fampy Rrﬂl%f e

give%ﬁlb R %n Uf @88l nkefifd P Mradledile istudurhily amikr ¢@ titerkifiagg dnhibitor

erfiatants are aspirat.e I-S CAl-C : 1 can be

smezo@@lﬂ@ﬂw‘sm@rﬁkﬂﬁsﬁg%ﬁ‘gé%%%ﬁz fﬁ??@??)f Ml Lgand 91 ¢ T
W X .DP buff.er/0. ] 5 is o 1 is described n

usedpop R ISPIATON blafi{ngtpg{c/f%lygll Ii/y?ge The celT | ysat e

was prepared for the binding reaction by dilution in

a suitable buffer and clearing through a

centrifugation step. 1. Use a volunme of cell

‘lysate corresponding to 50 ng protein per experinent.

2. Thaw the lysate quicldy in a 37C water bath, then

keep the sanple on ice. 10 3. Dilute the lysate in

the followng way: First dilution step: dilute |ysate




10

15

20

25

30

35

1. Conbine diluted cleared |ysate with 100 p.1 of

washed anti - phosphotyrosine beads in a 15 m or 50 ni
_Fal con tube. 2. Incubate for 4 hours at 4C,

rotate on ROTO SHAKE GENIE (Scientific Industries,

Inc.) 30 in the cold room 20wW0D

2006/ 134056PCT/ EP2006/ 062984 -48- 3. After

i ncubation centrifuge for. 3 mnutes at 1200 rpm

EX&IPEIF dedscudimerty thrglisdesusgy the anaessiont ‘iugtol ligand He rpéspemgludes

$_§ R4 HEm% o efidbdikachROult kaesi Rgvd Beoith@atisker, preferably
rans

he b ads bi col -.col umm W th
wupfqd| 1pehe b BIoPBCIo! BBBE R a8 el S‘%Mﬁméﬁzﬁfgﬁﬁe e solid
sup Uﬁs'quﬁk&&i(jiﬁm‘hbﬁs hat® badicbboe &P8,BUSHT Hr 410m4.9% IPink@ramiankraru tither a
buffer/0.2% NP-40/w t hout DTT. 7.
Carb(ffgt Oram’ﬁll naghB ?rfo “run through the colum conpletely
before proceeding with next step. 8. Place

Accd%&’ih&‘r% 4 "ﬁlﬁﬂ&ﬁe Qirfedt d¥BodamdntC ali chirugeitaniem dfothelenzyme is

e A o 8 o e e L B o

post- Wnﬂﬁﬁocﬁﬁmiws BlfEenzyihevi t r ogen, NPOO0O7; d| lute

4x buffer 1;1 with distilelled water before use). 15

2. Incubate samples for 30 m nutes at 50C. 3. m%gn togical
The basigest tiscoreferred embadiatat Behel fyugdhabis SdisseEi brpbHologicn
condMo¥ iEridt ARk Héﬂv@erﬁﬁxﬁ&f@h& apd teteazfmai headsrably possible

to pr?s'%s{?o a*lmg?lvm Hﬁfﬁﬁ]f 2 oomh{ic%digaﬁg%satma %gzsten%e of binding
partnbrsp rentmmtsubﬁmﬂssmr eaﬁﬂaoﬁati@@agn@@ﬁ@mnm et thei Jéﬁip oqff mass

spect%éﬂ’?é pfs %1@&%%%1 Y mhﬁfj( 1@8 %hiz’jyﬁheg but 5150 the co-eluted
968% | es o&w ce {i
bmd@aﬁamw feéisyrse i"ﬁbﬂ’?ﬂ’ct%%f St a%tﬁé’éslglj’ﬁa% THO fg

renmove precipitates. 6. For protein separati on appl y
Pe%%d‘ﬂméﬁ%f&lépf%d:rﬁ dipelosure, the characterization
ACCOEC? R h 7 @g eﬁlﬁ?p{ﬁporg%is) VIO
by Hﬁ%ﬁﬁﬁ@@@@@@ﬂﬁEW@W@ duuthe 4dentificatiopgefgproteotypic peptides of

the eRRAGd 608 hE bﬁdﬁ&%a)‘tﬁéxsoﬁfxe ehAeRd TROZyEeS: of @r@eotypic peptides is
oo R e, P A D R o

partngersedrgém #ah peatedsep pud éxenre@ﬂhugrecmss diesdeiigrmined by M. As a
resulf %%%-hgf ti%r IF)’ eg'f%r%rtﬁ@tsmﬂgﬁ%&g p?@c@ﬁ' &ﬁter by a great

ese

fer in _conpatj
degﬂw., t et ﬁ@%ﬁ@%}@p@tt%ﬁ%ﬁg y p%@@a thata| ‘;‘ﬁfﬂn‘@b’ p?"é’t’?’f‘%i‘% to the
identiR@toh of tiﬁE chﬁd:lﬁ Begl@nieinhddc girbreniypicPeptibet Eherefore, a proteotypic

nanoca reversed phase l'iquid chronmat
PPt} GaURBb At B PSR A OR A aB HE G G ToRap g ible peptide

that drRB:dLﬁdb!Sﬁﬁ/&r)a spAsife presin or, prpept isdfenfor equenci es for
peptides fromthe sane source protein differ by a
great degree, the nost to fre eml%l obs %b "

ACC%@BE tela@reipaed emppdipsnt (e SHRRTSTREY ‘Fé""‘i ﬁ‘é“e y comparing the

prote)o%@[ti igebB@dsi @Bta@fedt Rirs ther eheyme bei thg bedimgdpartner with known

t eot
prot B SR SR e PAnr, ERFOLE AL ARG PR o e
identiffiatjone of 2 prieeini ift NS, @uglﬁe@wﬁa@emr@?wwcwp%@e@ta@? ppserved for a

giverd %9;391"1&“4 Adyaniingas c@fnpﬁfeot&oﬁﬁbﬁio%/pﬁﬁp&ptﬂe§ oﬂ;ﬁm'Ehefor a given

oS PRy FoRRRL ek ROk lmes or 3 sven s o

enzymeéenid thiebdy iidmmtifyidg Qmmmt:ymabfzmg pofsennm thephwplenown
target proteins by focusing the protein
identification process on a screening for the
presence of information-rich signature peptides. 20
Experinental identification of proteotypic peptides
One strategy to generate a |ist of proteotypic
peptides is to collect peptide-identification data
enpirically and to search the dataset for comonly
observed peptides that uniquely 25identify a protein.
For each | Pl database protein entry with at |east 10
unequi vocal identifications in the CZ dataset
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33 Protein identification The peptide nmass and

fragnmentati on data generated in the LCGMS/ M5 |

experiments were 25 used to query an in-house curated
w¥ebiheRsef the International Protein I ndex- (AcRiBp2006/062984

protein sequence database (EBI) Proteins were

identified by correlating t&e-neasured peptide nass

and fragnentation data with the sane data conputed

fromthe entries in the database using the -software :
Prdfarably Megcoss( mbtrometacamhw isPgarformed en aafuaptith®® manner, for

exzﬁllxa;ﬁlg teg)‘? pﬁﬁﬁe%f ’rz\%ﬁéolﬂgﬁms a)ancs L NPT fel@ivk @and  absolute

onet er use
qupngifiontiee) F0HGIS (doavable %%r%@‘g 49/ 2850 N o 2@8?12006- J.
Protectde Resds, (Besag,lgys The results of the Si gnal oki none
experi nent are shown in Fi gure 2. This figure shows a

conparison of Drug pul |l downs using kinobeads (|eft '
Accordinge) adumther prafemed anlidigentithe splidetippert &t selsated Wiomhthe group

cortbiihs BRASPARL ¥baF08 Blel %ﬁé&o&e@éﬁa . LORTISGctivdt&) sepharose),
Pty 81 of

nobeads experi ment a, total 626 proteins

rla"%Ff‘éIuiQ‘?érﬂnFlff?fé‘dor @FW%‘?@‘C\R@F 18°400 ki nases. In the

I munopreci pitation (I P) experinent a total of 503

TR e P ol 0GB kg ooy

or mpmg@e;nﬂarr HNan-envelgni hinding glidpa pinghings viaThiotip ealfipity ligands

bindhE 6 stitaidwi hikrib&e Ki nobeads significantly nore

kinases were 10 identified (100 ki nases) conpared to
. the anti - phosphotyr03| ne anti body beads (12 ki nases).
Prefasbly,dbabrohd sbckimdipesd feovdiattly conpled torthesaid support.

approaches are listed in the following tables. In

addi tion, the sequences of proteotypic peptides for

Beforecthr countiag, the snatis san contaip peiveEsodps srcheas %@I@dﬂmde cte.
to dHaBRSIBS chEifiNgl deb@bnadiie Eommmﬂ@mmﬁo&hdﬂmn(ﬂeﬁ)oupled to the

soli os;ﬁﬂ%f g}g Hftéctar ﬁ]i)llbn%/ %(.: ﬁrggé ?lﬁ'l%}%ﬁ\ﬁatl %IQ&JE/E suclﬁr% '?mc ugcp asciﬁﬂlydryl-
carBOR, hgdiorylecaldsigdel Hbd-kegBw mumb@edfhyemdirept couphng (e.g. via

bmﬁ\lxJ %@Atﬁf‘%ﬁg&%a lf Rlﬂt%k%d torfh@&ﬁﬁpduﬁ]@ Qﬁ% for- é({%ﬁfgﬁﬂﬁndmg of biotin
to sgrapiayidinamhish 153?%3%1@81 SPHIH SURROHY fg Avai | abl b

3Qva| | abl e and
identified 1 DNAPK 606 20 X 2 TEFIb 202 6 X 3 p38a

The314 11toxthe sgiD ggpp%?t@né&eél ?na¥¥h%ve7&e&able 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, dependmg 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 prefesred 1 to 4 different ligands are
used. Most preferred, 3 or 4 different ligands are used
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X 6 LYN 67 2 X WD 2006/ 134056PCT/ EP2006/ 062984 - 52
- Ki nase identi- ficafion | C nase Nane Score Nunber

dentified peptides Experinental proteotypic
‘ﬁ@ﬁi’qﬁﬁé““é?/al lable and identified 7 EG 0 R 24684 162«Xyvarv~
8 FAK 1203 51 X 9 ACK 160 %ﬁ ICHS2 65 2 Table 7:
Sequences of proteotypic peptides for kinases
identified after inmunoprecipitation (W see Table
6). I1Cinase nanes are in accordance with the hunman
ki nase nonmencl ature (M p://kinase.com) and Manni ng et
Irggase thrO0R1e tBoi @rd@a98, used Fach Bgmd asprspediy v different support.
suppl enentary material). EXPERI MENT Kl NASE NAME
T e e ey 0 R SR PR o

different ligands are present on one solid support.

In case that more than one ligand is used, it i1s preferred that the spectrumn which each
individual ligand can bind is different so that maximum coverage of the enzyme class can

be achieved.

Preferably, each ligand binds (o 10 to 50 %, more preferably to 30 to 50 % of the enzymes

ofa given class of enzymes.

According to a further preferred embodiment, by characterizing the enzyme or the
compound enzyme complex, the identity of all or several of the members of an enzyme
class in the cell is determined. This is due to the fact that by incubating the ligand with the
cell lysate, potentially all enzymes being capable of binding to the ligand are isolated and
later on characterized. Depending on the expression profile of the enzymes, the ligand is
able to bind to all or some of the members of an enzyme class, which can thus be

identified. In the case .of kinases, the methods of the present disclosure enable the skilled

person to identify and characterize the kinome expressed in a given cell.

Throughout the disclosure, it is preferred that the compound is different from the ligand,

although 1dentity is not excluded.

The disclosure further relates to a method for the production of a pharmaceutical
composition, comprising the steps of:
a) dentifying an enzyme compound complex according to the method of an

embodiment of the present disclosure, and
b} formulating the compound to a phammaceutical composition.

Therefore, the disclosure provides a method for the preparation of pharmaceutical
compositions, which may be administerexd 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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FMDASALTG PLPLI K I P DNAPK HGDLPDIQ K | P '
LACDVDQVTR | P DNAPK AALSALESFLK | g DNAPK%:'(LLGT TYR
TP DNAPK FMNAVFFLLPK | P DNAPK VTELALTASDR - 53 -
EXPERI MENT KI NASE NAME | DENTI FI ED PROTEGTYPI C PEPTI DE
I'P DNAPK LGASLAFNNI YR LP PK LNES | |, DTQTK IP
_[I?{\/IQEE DCEJl:lE\S/g;\F(EgKLrPI BNRNA "NI LEESLCELVAK | P DNAPK
W CECAGIK P .PK TVGALQVLGTEAQSSLLK | P EGFR
chickens, cats, dogs, efc., and is preferably a mammal, and most preferably human. In a

specific embodiment, a non-human mammal is the subject.

In geheral, the pharmaceutical compositions of the present disclosure comprise a

therapeutically effective amount of a therapeutic, and a pharmaceutically acceptable

carrier. In a specific embodiment, the term "pharmaceutically acceptable” means approved
by a Iegulétory agency of the Federal or 4 state goiiemment or listed in the U.S.
Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more
particularly, in humans. The term "carrier” refers 10 a diluent, adjuvant, excipient, or
vehicle with which the therapeutic is administered. Such pharmaceutical carriers can be
sterile liquids, such as water and oils, including those of petroleum, animal, vegetable or
synthetic origin, including but not limited to peanut oil, soybean oil, mmineral oil, sesame 0il
and the like. Water is a preferred carrier when the pharmaceutical composition is
administered orally. Saline and aqueous dextrose are preferred carriers when the
phannaceutical_dompdsition is administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions are pfeferably employed as liquid cartiers for injectable
solutions. Suitable pharmaceutical excipiéaﬁts' include étarch, ghucose, lactose, sucrose,
pelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc,

sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like.

" The composition, if desired, can also contain minor amounts of weiting or emulsifying

agents, or pH buffering agents. These compositions can take the form of solutions,
suspensions, emulsions, tablets, pills, capsules, powders, sustained-release fbrmulations
and the like. The composition can be formulated as a suppository, with traditional binders -
and carriers such as triglycerides. Oral formulation can include stapdard carriets such as

pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,
cellulose, moagnesium carbonate, eftc. Examples of suitable pharmaceutical cartiers 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, togethef with a suitable amount of carrier so as 10 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 necessaty, the cornposiﬁon 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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| P EGFR | PLENLQRR | P EGFR GDSFTHTPPLDPQELDI LK
LGDFGLSR | P FAK FLQEALTMR | P FAK FFEI LSEVYR | PI IF;AEAK
LLNSDLGELI NK | P FAX TLLATVDETI PLLPASTFIR | P

HER2/ Er bB2 VLGSGAFGTVYK HI LYN EEPI VI | TEYMAK | P p3 8a
LTDDHVQFLI YQI LR TI P p3 8a,NYI GSLTQMPK | P p3 8a
LTGTPPAYLINR i f TIF I b | VAERPG NSTGPAPMAPPR | F TYK2
HG PLEEVAK | F TYK2 LSDPGVGLGALSR - 54 - Table 8:

it e o oA B 00 s
dosa Uﬁﬁr?h kﬂr;@@gl IH,JfﬁggaCH@t lyophiliZedt powdek o mrsfeq% éogﬁ%lrgr%te in a
D L e
active agent. Where the composition 15 10 be admimstered by infusion, it can be dispensed
with an infusion bottle ¢0ntaining sterile pharmaceutical grade water or saline. Where. the
compdsition is administered by r'i'njectionr,'an' ampoule of sterile water or saline for injection

can be provided so that the ingredients may be mixed prior 1o administraﬁbn.

The therapeutics of the disclosure cari be formulated as neutral or salt forms.

Pharmaceutically acceptable salts include those formed with free carboxyl groups such as
those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., those
formed with free amine groups such as those derived from isopropylamine, triethylamine,
2-ethylamino ethanol, histidive, procaine, etc., and those derived from sodium, potassium,

ammonium, calcium, and ferric hydroxides, etc..

" The amoﬁnt of the therapeutic of the disclbs’ure which will be effective in the freaunent of é '

partlclilar_dis_order or conditmﬁ will depend on the nature ot the disorder or condition, and
can be determined by standard clinical techniques. In addition, in viiro assays may
optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the formulation will also depend on the route of administraﬁdn, and the
seriousness of the disease or disorder, and should be decided according to the judgment of
the practitioner and each patient's circumstances. However, ‘suitable dosage 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-tesponse 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 wei ght§ 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, 1. Biol. Chem. 262:4429-4432); constmction of a
therapeutic nucleic acid as part of a retroviral or other vector, etc. Methods of introduction
include but are pot limited to intradermal, intramuscular, intraperitoneal, intravepous,

subcutaneous, intranasal, epidural, and oral routes. The compounds may be administered
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Kinase identification Kinase Name Score Nunmber of
peptides identified Experinmental proteotypie peptide
avai lable and identified Identified also in IF (see

W‘ﬁ@k’?“ s 1 DNAPK 6592 263 X | P 2 FRAP 356 9péTt/EB200d/082984
© ATR 91 2 X 5 CDC2 309 11 X 6 YES 1747 100

X 7 CaM C2d 1003 41 X  -25- .

by any convenient route, for example b}f infusion, by bolus injection, by abs'orpti'on
through epithe¢lial or mucocutaneous linings (e.g., oral, rectal and intestinal inucosa, etc.),
and may be administered together with other biologically active agents. Administration can
be systemic or local. In addition, it may be desirable to introduce the pharmaceutical
compositions of the invention into the central nervous system by any suitable route,
including intraventricular and intrathecal injection; intraventricular injection may be
facilitated by an intraventricular catheter, for example, attached to a reservoir, such as an
Ommaya reservoir. Pulmonary administration can also be employed, ¢.g., by use of an
inhaler or nebulizer, and formulation with an aerosolizing agent.

In a specific embodiment, it may be desirable to administer the pharmaceutical -

compositions of the invention locally to the area in need of treatmoent. This may be
achieved by, for example, and not by way of limitation, Jocal infusion during surgery,
topical application, e.g., in conjunction with a ‘wound dregsing after surgety, by injection,
by means of a catheter, by means of a suppository, or by means of an implant, said implant
being of _a'poroﬁs, non-porous, or gelatinous material, including membranes, such as
sialastic membranes, or fibers. In one embodiment, administration can be By direct
injection at the site (or former site) of a malignant tumor or neoplastic or pre-neoplastic

tissue.

In another embodiment, the therapeutic can be delivered in a vesicle, in particular a
liposonﬁe (Langer, 1990, Science 249:1527-1533; Treat et al., 1989, In: Liposomes in the
Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler, eds., Liss, New
York, pp. 353-365; Lopez-Berestein, ibid., pp. 317-327; see g(_énerally ibid.)

In yet another embodiment, the therapeutic can be delivered via a controlled release
system. In one embodiment, a pump may be used (Langer, supra; Sefton, 1987, CRC Crit.
Ref. Biomed. Eng. 14:201-240; Buchwald et al., 1980, Surgery 88:507-516; Saudek et al.,
1989, N. Engl. J. Med. 321:574-579). In another embodiment, 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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_ of the compound and subsequent analysis of the binding

8 INKL 1011 45 X 9 INK2 317 11 X

| ; . 10 CaM C2g 811

X 11 p38a 1145 90 X 1d) 12 TNKL 81 4 X 13 GSK3B ot
1408 81 X 14 FYN 1845 115 X 15 SRC 1780 91 X

-26 -

(e.g., Goodson, 1984, In: Medical Applications of Controlled Release, supra, Vol. 2, pp.

115-138). Other controlled release systems are discussed in the review by Langer (1990,

 Science 249:1527-1533).

In a 'prefeiréd embodimeﬁt, the method further comprises the step of modulating the
d to the enzyme. This can be accomplished by methods -
modification of various residues

affinity of the compound to the

binding affinity of the compoun
known to the person skilled in the att, e. g. by a chemical

enzyme.
The disclosure further relates to the use of at least one broad spectrum eniyme Hgand

immobilized on a solid support for the characterization of at least one enzyme OT of an

énzYme—compoﬁnd complex. With respect to this use of the disclosure, all embodiments

as described above for the methods of the disclosure also apply.

The disclosure is further illustrated by the foﬂowing ﬁgures and eﬁ;amples, which are not
considered as being limiting for the scope of profection conferred by the claims of the

present appiication.
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Ki nase identification Kinase Nanme Score Nunber of

peptides identified Experinental proteotypic peptide
W0a6/1Hb3% and identified Identified al so i n FE/ERER/062984

table 1) 18 INK3 590 26 X CK2al 316 11 X 20

GSK3A 1390 117 X 21 AurA 19388 X 22 RIPK2 634 19

Short description of the fioures

Figure 1:

Fig. 1a:
Fig. 1b:

Fig. lc:

Fig. 1d:

Figure 2:

Figure 3:

Fig. 3a:

Fig. 3b:

Structures of kinobead ligands. The source and synthetic routes of the
ligands are described in Example 1. '

Kinobead ligand 1 (Bisindolylmaleimide VIII)
Kinobead ligand 2 (Purvalanol B)

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

Kinobead ligand 4 (CZC00008004, 2-(4'-aminomethyl . phenylamine)-5-

fluoro-pyrimidin-4-yl)-phenyl-amine)

Signalokinome (see Example 2).

This figure shows a comparison of Drug pulldowns using kinobeads (left
circie) and conventional imunoprecipitations with anti-phosphotyrosine
antibody beads (right circle). In the Kinobeads experiment a total of 626
proteins were identified, of these are 100 kinases. In the
immunoprecipitation (IP) experiment a total of 503 proteins were identified,
12 of these were kinases. Kinases identified with both experiments
{common kinases) are listed in the overlap area. The result shows that with
the kinobeads significantly more kinases were identified (100 kinases)
compared to the anti-phosphotyrosine antibody beads (12 kinases).

Structures of kinobeads ligands 5, 6 and 7. The sythetic routes of the ligands

are described in Example 5, 6 and 7.

Structure of kinobead ligand 5 (indol ligand 91}

Structure kinobead ligand 6 (quinazoline ligand 32)
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X 23 CDK2 1172 50 X | P 24 ADCK1 88 4 25 CKl a 566
21 X 26 OAK 1995 61 X 27 AAK1 123 3 X 28 CDK9 379

13 X 29 CK1 d 206 7 X 30 Erk 1 566 26
WO 2006/134056 PCT/EP2006/062984

-28 -

Fig. 3c: Structure kinobead ligand 7 (modified Staurosporine})

Figure 4: Quantitative protein affinity profile (PAP).

The figure shows in lysate competition with test compound Bis VIII and detection of
proteins with Western blot analysis. The pulldown experiment was performed as described
in Example 8 with Jurkat cell lysate samples containing 10 mg of protein. Input lysate
(lane L; 50 pg protein) and SDS-eluates from kinobeads (lanes 1 to 7) were separated on a
SDS-polyacrylamide gel, transferred to a membrane and probed with antibodies.

Fig. 4A: The Western blot was probed first with an antibody directed against GSK3beta.
Secondary detection antibodies labeled with peroxidase were used for chemiluminescent
detection. As a loading control a blot was pi'obed with an anti-ITK antibody. Lane L: 50 pg
of Turkat lysate; lane 1: 6.0 pM BisVIIL; lane 2: 2.0 pM BisVII; lane 3: 0.67 pM BisVIIJ;
lane 4: 0.22 pM BisVIII; lane 5: 0.074 pM BisVIIL lane 6: 0.025 pM BisVIII; lane 7:
0.5% DMSO (solvent control).

Fig. 4B: Concentration dependent competition of GSK3 beta binding to kinobeads by Bis
VIII. The GSK3beta bands on the Wester blot shown in Figure 2 A were quantified and
plotted against the concentration of Bis VIII added to the lysate.

Figure 5: Quantitative protein affinity profile for kinases

The results of the quantitative affinity profile experiment of example 8 are displayed for
four kinases. Relative Intensity (RI) values are plotted against compound concentration
(Bis VIIT). The RI50 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; RI50 =72.7 nM)
Fig. 5A: Curve for Glycogen Synthase Kinase 3 beta (GSKb; RI50 =95 nM)
Fig. 5C: Curve for protein kinase C alpba (PKCa; RI50 =12.2 nM)

Fig. 5D: Curve for protein kinase C beta (PKCb; RI50 =21.5 nM)



10

15

20

25

30

X 31 NEK9 1947 102 X 32 TYK2 222 6 X | P 33 AWPKa 1
93 3 X 34 LYN 1783 67 X IP 35 AurB 287 10 X 36 CK1
e 314 10 X 37 EGFR 165 3 X I P 38 EphB2 1165 43 ’
WO 2006/134056 PCT/EP2006/062984

-9 -

Examples

Example 1: Preparation of kinobeads

This example illustrates the preparation of kinobeads with 4 different ligands. These
kinobeads were later used in example 2 and example 3.

Broad spectrum capturing ligands were covalently immobilized on a solid support through -
covalent linkage using suitable functional groups (e.g. amino or carboxyl or groups).

Compounds that do not contain a suitable functional group were modified in order to

introduce such a group. The necessary chemical methods are known in the medicinal

chemistry literature and illustrated below.

1. Selection and synthesis of ligands

The following four broad specificity ligands (Kinobead ligands 1 to 4; Figure 1) were
covalently coupled to beads in separate reactions as described below and then the four
types of beads were mixed and used for the drug pulldown experiments.

Kinobead ligand 1: Bisindolylmaleimide VIII-Acetate (Chemical Formula: CzaH2N4O; .
CH3COOH; MW 398.5; CAS number 138516-31-1; Alexis Biochemicals, AXXORA
Deutschland GmbH, Grinberg; Cat- ALX-270-056).

Kinobead ligand 2: Purvalanol B (Chemical composition: CooHasCINgCs; MW 441.92;
CAS pumber 212844-54-7: Tocris Biochemicals Cat- 1581, BIOTREND Chemikalien

GmbH KéIn, 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-dichlore-
phenyl)-1-methyl-1H-[1,6]naphthyridin-2-one
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The first seven steps of the synthesis of CZC00007324 were performed as described in
Klutchko, S.R. et al., 1998, Journal of Medicinal Chemistry 41, 3276-3292. The remaining
steps were performed as described below.

Steps 1-7: 6-(2,6~Dich10rophenyl)-2—methanesulfonyl-S-methyL8H—pyrid0[2,3-
dlpyrimidin-7-one was synthesized from 4-chloro-2-metbylsukfanyl-3-
pyrimidinecarboxylate ethyl ester following the procedure in J. Med. Chem. 1998, 41,
3276-3292.

Step 8: {4-[3-(2,6-Dichloro-phenyl)-1-methyl-2-oxo0-1,2-dihydro-[ 1,6 naphthyridin-
7 ylamino] benzyl}-carbamic acid tert-butyl ester

6-(2,6-Dichlorophenyl)-2-methanesulfonyl-8-methyl-8 H-pyrido| 2,3-d]pyrimidin-7-one
(0.100g, 0.2mmol) and 3-(N-Boc-methylamino)aniline (0.421g, 2.0mmol) were mixed as
solids and heated to 140°C for 30 mins. The crude reaction mixture was dissolved in
dichloromethane and washed with 2N HCI {aq) x 2. The organic layer was dried with
anhydrous magpesium sulfate, filtered and concentrated. The crude product was
recrystallised from hot ethyl acetate to afford {4-[3~(2,6-Dichloro-phenyl)-1-methyl-2-oxo-
1,2-dihydro-{ 1,6]naphthyridin-7-ylamino] benzyl}-carbamic acid tert-butyl ester as a
yellow solid (0.031g- 25%). "H NMR (DMSO-d¢) § 10.18 (s, 1H); 8.83 (s, 1H); 7.76 (d,
2H); 7.58 (d, 2H); 7.46 (dd, 1H); 7.32 (brt, 1H); 7.23 (d, 2H); 4.10 (d, 2H); 3.66 (s, 3H);
1.40 (s, 9H). LCMS: method A, RT=5.60min. '

Step 9: 7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)- 1 -methyl-1 H-
[1,6]naphthyridin-2-one

{4-[3-(2,6-Dichloro-phenyl)-1-methyl-2-0xo-1,2-dihydro-[ 1,6]naphthyridin-7-ylaming]

benzyl}-carbamic acid fert-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-dg) § 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,



10

15

20

25

30

35

472 9 X 46 ADCIC3 309 8 X 47 MAP2KS5 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 BMPRLA
WO 2006/134056 PCT/EP2006/8662984

-31-

1H); 7.33 (d, 1H); 7.24 (d, 1H); 4.07 (d, 2H); 3.66 (s, 3H). LCMS: method A,
RT=4.44min, [MH=426].

Kinobead ligand 4: CZC00008004. 2-(4"-aminomethy] phenylamine)-3-fluoro-pyrimidin-
4-yD)-phenyl-amine. Chemical formula C;7;HigNsF. MW 309.34. This is an analog of
CZC00004919.

Synthesis of CZC00008004 — (2-(4'-aminemethyl phenylaminc)-5-fluoro-pyrimidin-~4-
yl)-phenyl-amine

Step 1: 2,4-Dichloro-5-fluoro-pyrimidine

Phosphorus oxychloride (2ml) was added to 5-fluorouracil (1g, 7.688mmol) followed by
phosphorus pentachloride (3.28g, 15.76mmol), the mixfure was heated and stirred at 110°C
for 5 hours and then allowed to cool. The excess phosphorus oxychloride was slowly
hydrolised in a bath of ice / water mixture (10ml). The aqueous mixturc was extracted
with diethyl ether (3 x 10ml). The organic layers were combined, washed with saturated
sodium bicarbonate (10ml) followed by saturated sodium chloride (10ml), dried with
anhydrous magnesium sulfate and then filtered. The solvent was removed by evaporation
at 350mmlTg to leave a viscous oil which slowly crystallised to afford the title compound
(1.22g — 95%). The compound was used without further analysis on the next step.

Step 2: (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 (0.30lml, 3.30mmol) and N-
ethyldiisopropylamine (0.602ml, 3.63mmol) and the mixture stitred at room temperature
for 18 hours. The mixture was quenched with ethyl acetate (20ml) and washed with
saturated ammonium chloride (20m1) 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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(2-Chloro-5-fluoro-pyrimidin-4-yl)-phenylamine  (0.087g, 0.39mmol) and 4[N-Boc
aminomehtyl]aniline (0.087g, 0.39mmol) were mixed together. A stirrer bar was added and
the flask placed in a oil bath at 110°C for 20 mins. The mixture was cooled, the residue
dissolved in 3ml of Dichloromethane/Methanol (99:5 ) and loaded up on a Flash
Chromatography cariridge and purified using ethyl acetate (20 to 60%) in petrol ether to
give the desired compound as a yellow solid (0.051g — 32%). 'H NMR (400 MHz, CDCl;-
de) 8 7.85 (d, 1H); 7.50 (dd, 2H); 7.39 (d, 2H); 7.27 (t, 2H); 7.12-7.00 (m, 3H); 6.81 (s,
1H); 6.66 (s, 1H); 4.67 (s, 1H), 4.17 (d, 2H), 1.36 (s, 9H). LCMS: method B, RT=9.20
min, [MH=410]. |

Step 4: (2-(4'-aminomethyl phenylamine)-5-fluoro-pyrimidin-4-yl)-phenyl-amine
To a solution of [4-(5-Fluoro-4-phenylamino-pyrimidin-2-ylamino)-benzyl]-carbamicacid
tert-butyl ester (0.055g, 0.134mmol) in methanol (Sml) HCI (4N in dioxane) (2ml) and the
reaction was stirred at room temperature for 1 hour. The solvent was removed by
evaporation. Water {(5ml) was added and the pH of the solution was raised to 8 by addition
of sodium bicarbonate. The resulting precipitate was filtered and dried to afford the title
compound (0.035g - 84%). 'H NMR (400 MHz, DMSO-d) 8 7.90 (d, 1H); 7.70 (dd, 2H);
7.55 (dd, 2ZH); 7.35 (1, 2H); 7.20 (d, 2H); 7.10 (t, 11); 3.80 (s, 2H). LCMS: method B,
RT=5.022min, [MH'=310}.

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. Column flow was 1ml/min and solvents used were water and
acetonitrile (0.1%TFA) with an injection volumie of 10ul. Wavelengths were 254 and
210nm. Methods are described below.

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
7ron 5.95% MeCN

2.5-6min
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Ton 5-95% MeCN
11-13min
95% MeCN

Table 2: Abbreviations used in chemistry protocols

aq aqueous
d doublet
-DMSO dimethyl sulfoxide
g gram _
HCl Hydrochloric acid
HPLC high pressure liquid chromatogfaphy
LCMS liquid chromatography — mass spectrometry
m multiplet
mins minute
mmol millimole
N Normal
NMR nuclear magnetic resonance
q quartet
RT retention time

singlet
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sat saturated

t triplet

2. Immobilization of ligands containing amine groups

NHS-activated Sepharose 4 Fast Flow (Amersham Biosciences, 17-0906-01) was
equilibrated with anhydrous DMSO (Dimethylsulfoxid, Fluka, 41648, H20 <= 0.005%). 1
ml of settled beads was placed in a 15 ml Falcon tube, compbund stock solution {usually
100 mM in DMF or DMSO) was added (final concentration 0.2-2 pmo¥/ml beads) as well
as 15 pl of triethylamine (SIGMA, T-0886, 99% pure). Beads were incubated at room
temperature in darkness on an end-over-end shaker (Roto Shake Genie, Scientific
Industries Inc.) for 16 - 20 hours. Coupling efficiency is determined by HPLC. Non-
reacted NHS-groups were blocked by incubation with aminoethanol at roomtemperature on
the end-over-end shaker over night. Washed beads were stored in isopropanol or

immediately used for binding reactions.

3. Immobilization of ligands coataining carbexyl groups

The compounds were coupled under basic condition fo reversed NHS-Sepharose beads
(PyBroP chemistry) as outlined below.

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 teroperature; 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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Reversing the NHS beads

This step is designed for 1 mL beads, adjust accordingly for any other bead volumes. NHS

beads have a capacity of 20 umolV/ml.. Therefore, 20% reversed beads should have a
capacity of 4 pmol/mL. '

Make a 4:1 ratio mixture of Aminoethanol and Ethylenediamine, then add
Triethtylamine to the mixture.

{200 umol total) (10 x capacity of 1 mL NHS beads)
1: 9.66 uL 16.56 M Aminoethanol (2-Aminoethanol, Aldrich, 11.0.16-7)
(total 160 pmol)
2: 2.68 uL 14.92M Ethylenediamine (Fluka, 03350)
(total 40 pmol).
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 pL of Diisopropylethylamine (IDIEA) in 1 mL waterfree DMF, final

concentration 200 mM.

3. Wash 1 mL of reversed beads 3 times with 15 mL DMSO. Centrifugation step: 1

minufe at 1,200 ipm 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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5. Suspend reversed sepharose beads in 1 mL of waterfree DME.

6. Add 100 uL of Diisopropylethylamine (DIEA) solution.

7. Add compound (I pmolVml. reversed Sepharose beads; corresponds to 10 ul. 100
mM compound / mL reversed sepharose beads) from DMF-solution in the required
amount to the beads.

8. Mix until a homogenous suspension is obtained.

9. Centrifuge 1 minute at 1200 rpm at room temperature, remove 20 UL supernatant
and dilute in 30 uLL methanoi (MeOH) for the starting value for HPLC analysis.

10. Add 100 pL of PyBroP solution to the suspension and mix again.

11. Incubate over night on the end-over-end mixer at room temperature.

12. Centrifuge 1 minute at 1200 rpm at room temperature, remove 20 L supernatant
and dilute in 30 WL methanol {MeOH) for the coupled value for HPLC analysis.

Blocking of the beads

1. Block the beads by adding 100 pL 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 ul. 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.
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Washing of beads

1. Wash the beads 2 times with 14 ml DMSO (e.g. FLUKA, 34869 or equivalent), then
with 2 x 14 mL isopropanol (Merck, 1.06983.1000, pro analysis). Centrifoge steps: 1
minute at 1200 rpm at room temperature. Remove supernatant between washes.

2. Resuspend the beads with 1 ml. isopropanol to make a 50% slurry for storage at -20°C
or use immediately for binding reactions with cell lysates.

Table 3: Abbreviations used in coupling protocols

DCCD Dicyclohexylcarbodiimide

DIEA Disopropylethflamine

DMSO Dimethyl sulfoxide

DMF Dimethylfomianﬁde

NHS N-hydroxysuccinimide

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 (EGK), 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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EXPERI MENT

1. Preparation of the biological sample (cell lysate)

1.1 Cell culiure and treatment of cells

Cell culture. Hela cells (American Type Culture Collection-No CCL-2) were grown in
MEM medium (without L-Arginine and without L-Glutamine; Promocell C-75280), 10%
dialyzed Fetal Bovine Serum (Gibco, 26400-044), 1% 100x non-essential amino acids
(Cambrex, BE13-114E), ImM Sodium Pyruvate (Gibco, 11360-039), 2mM L-glutamine
(Gibco, 25030-032), 40mg/L 12C or 13C L-Arginine (12C Arginine- Sigma, A6969) (13C
Arginine- Cambridge Isotope Laboratories Inc., CLM-2265) at 37°C, 5% CO2 .

Cell propagation. After cells had reached confluency in a 15c¢m dish, cells were split 1 to
10 for further growth. Cells were split by first removing the supernatant media, then briefly
washing 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 15¢cm
plate. 1mL of this solution was put on fresh 15cm plates and 24 L. MEM media (see
above) was added. Plates were again incubated at 37C 5% CO2 umtil 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%CO2. After cell starvation, 3 plL 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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DKLEYFEERPFAAASI GQVI TLAR Ki nobeadDP ADCK3 SFTDLYI BR
Ki nobeadDP ADCK3 VALLDFGATRQ%' nobeadDP ADCK3
AVLGSSPFLSEANAER Ki nobeadDP AL1C2 WFSDPTLTSLAK

Ki nobeadDP ALK4 TI VLQEI | &KX Ki nobeadDP ALK4

EAEI YOQTVMLR Ki nobeadDP AWVPKal | GHYl LGDTLGVGTFXK

Ce é%%%eg%qg?éfsgw%%n %g%%%gﬁ;?%oﬁ%é] gﬁe&dgg ﬁ‘ﬁﬁcogtaining mediom,
washing of each 15cm plate once with 10mL ice-cold PBS buffer, and scraping the plate
with a rubber policeman in order to detach the cells. The cells were transferred into a
50ml, Falcon tubes (Becton Dickinson, 352070) and centrifuged for 10 minutes at 1500
rpm in a Heraeus Multifuge 3SR. The supernatant was aspirated and the cell pellet was
resuspended in 50 mL ice-cold PBS buffer. After cenirifugation and aspiration of the
supernatant cell pellets were quickly frozen in liquid nitrogen and then stored at -80°C.

1.2 Preparation of cell lysates
The HeLa cell lysate was prepared by mechanical disruption in lysis buffer solution under
gentle conditions that maintain the structure and function of proteins.

The following steps were carried out:

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

Lyse the organ/tissue with 4x 10 sec pulses at 5000-7000 rpm at 4°C in the cold room
Transfer the bomogenate into precooled 50 ml falcon tubes

Incubate homogenate on ice for 30 min

Spin cells for 10 min at 6000 g at 4°C (6.000 rpm in Sorvall SLA60Q, precooled)
Transfer supernatant to a UZ-polycarbonate tube (Beckmann, 355654)

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

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.

Prepare aliquots in 15 to 50 ml Falcon tubes

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

Preparation of 100 ml Ix Iysis 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 IMDTT, 5 ml 0.5 M NaF, 4 ml 20%
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Table 4: Preparation of 5x-lysis buffer

60 -
NAVE | DENTI FI ED PROTEOTYPI C
LVWNLLQLSK Ki nobeadDP ATR Al

EXPERI MENT K GAER2006/062984

EPTI DE 1C nobeadDP ATM
NETGEVWWNEK Ki nobeadDP
Aur A S1CQPLPSAPENNPEEELASK 1Ci nobeadDP Aur A

FPDFVTE%Q E%ad 3&8 1YL5hE%Mb aﬂ#pﬁgnos{lcs i

873KiR0% eld dDHIIBMRERET #v 100 ml.

Substance: Stock solution Final conc. in 1 x | Add for 115 x lysis
lysis buffer buffer

TrissHCl pH 7.5 1M 50 mM 250 ml

Glycerol 87 % 5% 288 ml

MgCl; IM 1.5 mM 7.5 Iﬁl

NaCl 5M 150 mM 150 ml

Na;VO, 100 mM 1 mM 50 ml

These solutions were obtained from the following suppliers:

IM Tris/HCl1 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.

The 5x concentrated lysis buffer was filtered through a 0.22 pm filter and stored in 40 ml
aliquots at -80°C. '

Preparation of stock solutions used in this protocol:

Preparation of 160 mM Na; VO, stock solution:
Dissolve 9.2 g Nag V04 in 400 mi distilled water.

1) Adjust the pH to 10.0 using either 1 N NaOH or 1 N HCL. The starting pH of the sodium
orthevanadate solution may vary with baich. At pl 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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VWNSDECLR Ki nobeadDP BMPR1A YEGSDFQCK 1C nobeadDP

BMPR1 A YMAPEVLDESLNK Ki nobeadDP BMPR1 A ETEI YQTVLMR

Ki nobeadDP BMPR1A HEN LGFI AADTK Ki nobeadDP BVPR1 A
WHBTTERASWNER Ki nobeadDP BMPRL A YGEVWGEK Ki nobeHBEb06/062984

BMPR1B ETEI YQTVLMR Ki nobead BMPR1B HEN1LGFI AADI K

Ki nobeadDP BMPR1B 1 TETI LEA R Ki nobeadDP BMPR1B

YGEVWWEK Ki nobeadDP CaMK2b LTQYI DGQGRPR Ki nobeal DP

3) ‘%&%&M@F%Eﬁ%@g@%mwgg DLKPENLLLASK
0) lg?egz%gﬁagggf at%W%]E¥E§%§§StQ£QQFQQQ§I &@%@.d

Preparation of 500 mM NaF stock solution:

Dissolve 21.0 g NaF (Sigma, $7920) in 500 ml distilled water. Filter solution through a
0.22 pm filter and store at 4°C.

Preparation of 20% NP40-solution:

Weigh 40.0 g NP40 (Sigma, Igepal-CA630, catatogue 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 um filter and freeze 400 pl aliquots at -20°C. Aliquots can be stored for

several months.

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

The kinobeads (immobilized capturing ligands) were contacted with cell lysate ];Srepared
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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EXPERI MENT Kl NASE NANME
| DENTI FI ED PROTEQTYPI C PEPTI DE Ki nobeadDP CaM C2d
DLKPENLLLASK Ki nobeadDP CaM C2g FYFENLLSK | G nobeadDP
WE@/ERH59. TQY1DGQGRPR Ki nobeadDP CaMK2g NLI NQREWERISR062954
Ki nobeadDP CaMK2g AGAYDEPSPEWDTVTPEAK Ki nobeadDP
CaMKK2 GPl EQVYCEI Al LK
Ki nobeadDP CaMKlI C2 LAYNENDNTYYAMK 1Ci nobeadDP CDC2
PONLL Ci nobeadDP CDC2 NLDENGLDLLSK
Z-I%’ﬁgﬁ\l‘é‘?zﬂgg}f{%cg“'l%%vuesm | Gi nobeadDP CDC2
| GEGTYGWYK Ki nobeadDP CDI C2 APEI LLGCK | Ci nobeadDP
CDK2 FMDASALTGPLPLIK -

Table 5: Preparation ef 5x-DP buifer

Substance: Stock solution Final conc. in 1 x | Add for 11 5 x lysis
lysis buffer buffer

Tris/fHCl pH 7.5 1M 50 mM 250 ml

Glycerel 87 % 5% 288 ml

MgCl, 1M 1.5 mM 7.5 ml

NaCl 5M 150 mM 150 ml

Na;VOy 100 mM 1 mM 50 m}

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/HCl 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)

s 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)
s 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/6.4% NP40 (100 ml):

Combine the following solutions and reagents and add distilled water up fo a final volume
of 100 ml: 20 ml 5x DP buffer, 5 ml 0.5 M NaF, 2 mi 20% NP40, 100 ul 1 M DTT, and
add distilled water up to 100 ml. All buffers contain 1 mM DTT final concentration,
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Ki nobeadDP CDK2 ALFPGDSEI DQLFR Ki nobeadDP CDK2

| GEGTYGVWWYK | C nobeadDP CDK5 | GEGTYGTVEK | C nobeadDP

CDK5 SFLFQLLK Ki nobeadDP CDK7 APELLFGAR Ki nobeadDP
WG 1395 PGDSDLDQLTR | G nobeadDP CDK9 GSQ TR&STRR38fe/062984

| G nobeadDP CDI C9 | GG | fK Ki nobeadDP CK1 a

Il F QLLYESK Ki nobeadDP CK1™ a  LFLI DEGLAK - 62 -

EXPERI MENT KI NASE NAME | DENTI FI ED PROTEOTYPI C PEPTI DE

i eadDP, CK1...d EDDKPDYSYLR Ki nobeadDP CK1 d
24@@8’%&%&@1‘%@% BFHIOPAIPCRRY. § TVLLLADOM SR Ki nobeadDP

The%oﬁeawmg I‘l'ie Wil %&ﬁﬁﬁp for the binding reaction by washing with a

suitable buffer and equilibration in the buffer.

The following steps were carried out:

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

2. Use 100 pl KinoBeads per experiment (settled bead volume): mix equal amounts (25 pl)
of each bead type coupled with the following 4 ligands (coupling density of 1 pmol/ml):
Bis VII (CZC00001056), Purvalanol B (CZC00007097), PD173955 derivative

(CZC00007324), and CZC0O0008004.
3. Wash beads two times with 3 ml 1x DP buffer and once with 3 ml ix 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 centi‘ifuge. Supematants are aspirated supernatants and discarded.

After the last washing step prepare a 1:1 shurry (volume/volume) with 1x DP buffer/0.4%
NP40.

2.1.3 Preparation of diluted cefl 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,
precocled ultracentrifuge).

6. Save supernatant and keep it on ice.
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CK 1 e GNLVY!I | DFGLAK Ki nobeadDP CK 1 e TVLLLADQM SR
Ki nobeadDP CK1gl TLFTDLFEK Ki nobeadDP CK2al :
GGPNI | TLADI VKDPVSR Ki nobeadDP Ck2al QLYQTLTDYDI R
WEPRGBHEYDP CKk2al TPALVFEHVNNTDFK Ki nobeadDP B§&ED2006/062984
HL' VSPEALDLLDKLLR Ki nobeadDP, CK2a2
LI DWGLAEFY! | PAQEYNVR Ki nobed&DP ck2a2 QLYQ LTDFDI R
Kbi obeadDP CK2a2 TPALVFEYI NNTDFK Ki nobeadDP CK2a2
Vi ELYGYLK Ki npbeadDP CSK HSNLVQLLGVI VEEK
214 ’Hgﬁ‘@ar&ﬁig" rhf‘if GLFLVR Ki nobeadDP CSK
eV Aol g6y PR Bk ot ()  EOReSR M HARE ffuted cell

3 NFTI K 1" G nobeadDP )
lysate from step (2.1.3) in order to allow binding of proteins to the ligands. 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 KinoBeads in 15 ml or 50 mi
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-colurmns with 90 pm filier (MoBiTec, Goettingen,
Cat.no: M1002-90).

6. Wash beads with 10 ml 1x DP buffer/0.4% NP-40 and the 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.

2.1.5 Elution of proteins
1. Add 60 ul 2x NuPAGE SDS Sample Buffer (Invitrogen, NPGO07; dilute 4x buffer 1;1
with distilelled water before use).

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

3. Open lower ld of column and centrifuge MobiTec columns 1 minute at 2000 spm to
separate cluate 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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‘DDR1 NLYAGDYYR Ki nobeadDP DDR1

QVYLSRPPACPQGLYELMLR Ki nobeadDP DDR1 WVAWECI LM&K

Ki nobeadDP DDR1 YLATLNFVII R - 63 - EXPERI MENT KLNASE
WORNEI4BINT| FI ED PROTEOTYPI C PEPTI DE Ki nobeadb$P/ER396/062984

DVAVEEFPR Ki nobeadDP DDR2 FMATQ ASGWK Ki nobeadDP DDR2

HEPPNSSSSDVR Ki nobeadDP " | P PLRPDYQEPSR

Ki nobeadDP DDR2 NLYSGAEYYR | C nobeadDP DDR2

o AR S R R B B 15000

order to remove precipitates.

6. For protein separation apply 60 pl sample to NuPAGE 4-12% Bis-Tris gel (Invitrogen,
NP0335).

2.1.6 Preparation of stock solutions used in this proetocol

Preparation of a 100 mM NasVO, stock solution:

1) Dissolve 9.2 g Na;VOy4in 400 ml distilled water.

2) Adjust the pH to 10.0 using either I 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.

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

5) Readjust the pH to 10.0 and repeat steps 2 and 3 until solution remains colorless and the
pH stabilizes at 10.0.

6) Adjust the volume 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, $7920) 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 femperature.
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AALSALESFLK Ki nobeadDP DNAPK DQNI LLGTTYR Ki nobeadDP
DNAPK FI VI NAVFELLPK Ki nobeadDP DNAPK FVPLLPGNR
Ki nobeadDP DNAPK GLSSLLCNFTK Ki nobeadDP DNAPK
WO PPTOHC Ki nobeadDP DNAPK | NQVFHGSCI TEGNELRGA/EP2006/062984
Ki nobeadDP DNAPK | PALDLLI K Kj nobeadDP DNAPK
LACDVDQVTR Ki nobeadDP DNAPK4¢_AGANPAVI TCDELLLGHEK
Ki nobeadDP DNAPK LGASLAFNNI YR Ki nobeadDP DNAPK
?dDP DNAPK LLEEALLR Ki nobeadDP
KeKi-nobeadDP DNAPK LPLI SGFYK

stﬁ%lxﬂeo??%% P@%ﬁfél&%’hﬁ@u@&mﬁa@ﬁom) 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):

Dissolve 2.0 g Todoacetamide (Sigma, I-6125) in 10 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.

2.2 Immunoprecipitation using anti-phosphotyrosine antibody beads

2.2.1 Buffers and Antiphosphotyrosine antibody beads

All buffers used in the imunoprecipitation experiment with immobilized anti-
phosphotyrosine antibodies were identical to those uséd for the kinobead experiment (see
above) except that no DTT was added and 50 pL. I mM 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-phosphetyrosine 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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EXPERI MENT | KI NASE NANE | DENTI FI ED PROTECTYPI C
PEPTI DE Ki nobeadDP DNAPK LQETLSAADR Ki nobeadDP DNAPK
MSTSPEAFLALR Ki nobeadDP DNAPK NI LEESLCELVAK

WQ W0HEHE¥IDP DNAPK NLLI FENLI DLK | G nobeadDP DCR§ApRE2006/0629854
NLSSNEAI SLEEI R Ki nobeadDP PK Q TQSALLAEAR
Ki nobeadDP DNAPK QLFSSLFSA T1 C | G nobeadDP DNAPK
SLGPPQGEEDSVPR Ki nobeadDP DNAPK SQGCSEQVLTVLK

A B RRE R Rl B (Y Rl YRl e P AR TP butterro 4%
NP4G BBdas| DP DNAPK VTELALTASDR Ki nobeadDP DNAPK
VWQWLGSLGGEQ NK Ki nobeadDP EGFR GDSFTHTPPLDPQELDI LK

2.2.3 Preparation of diluted cell lysate

The cell Iysate 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 a 37°C water bath, then keep the sample on ice.
3. Dilute the lysate in the following way:

First dilution step: dilute lysate with 1x DP buffer/protease inhibitors/ okadaic acid /
without DTT to reduce detergent concentration from 0.8% to 0.4% NP-40.

Second dilution step: dilute lysate further with 1x DP buffer/0.4% NP40/protease
inhibitors/okadaic acid / without DTT to reach a final protein concentration of 5 mg/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 Bindiag reaction and washing steps

The washed and equilibrated anti-phosphotyrosine beads were contaced with the diluted
cell lysate ﬁ‘om 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 mi 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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Ki nobeadDP EphA2 DCGEFSVLQ.VGWLR Ki nobeadDP EphA2

FADI VSI LDK Ki nobeadDP EphA2 LPSTSGSEGVPFR Ki nobeadDP

EphA2 NI LVNSNLVCK Ki nobeadDP EphA2 VSDFGA.SR
WEKRHOBHATDP EphAS WIAPEAI AFR Ki nobeadDP EphASP&RERIGPER2984

Ki nobeadDP EphB2 AGAI YVFQVR, Ki nobeadDP EphB2

FGQ VNTLDK - 65 - EXPERI " KI NASE NAME | DENTI FI ED

PROTEOTYPI C PEPTI DE | C nobeadDP EphB2 '1 | fPNWENPWK

3. AR R His b B Eer B3 OB Sk R R &

equifpivd4 a¥PSGAVLDYEVK Ki nobeadDP

4. Remove supernatant carefully without loosing the beads.

5. Transfer the beads to a Mobicol-column with 90 um filter (MoBiTec, Goettingen,
Cat.no: M1002-90).

6. Wash beads with 10 ml 1x DP buffer/0.4% NP-40/without DTT and 5 ml 1x DP
buffer/0.2% NP-40/without DTT.

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 cotumns with lower lid.

2.2.5 Elution of bound 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.

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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EphB4 FPQVVSALDK Ki nobeadDP EphB4 LNDGQFTVI QLVGVLR

Ki nobeadDP EphB4 WIAPEAI AFR | C nobeadDP EphB4

NI LVNSNLVCK Ki nobeadDP EphB4 VSDFGAL.SR Ki nobeadDP Er k|
WRHAEHEHPHK Ki nobeadDP Erkl APEI MLNSK | Gi nobeatfpBERIR/062984

YI HSANVLI | R Ki nobeadDP Er ki ,}, CDFGLAR Ki nobeadDP Erk2

FRHENI | G NDI | R Ki nobeadDP Erk2 GQ VFDVGPR | C nobeadDP

Er k2 LKELI FEETAR Ki nobeadDP Er k2 NYLLSLPHK Ki nobeadDP

bR R T

Description of proteotypic peptides

Tryptic digestion of a SDS-PAGE-separated protein mixture generates for each protein
numerous distinct peptide fragments with different physico-chemical properties. These
peptides differ in compatibility with the mass spectrometry-based analytical platform used
for protein identification (ID), here nanocapillary reversed phase-liquid chromatography
electrospray ionization tandem mass spectrometry (RP-LC-MS/MS). As a result, peptide
frequencies for peptides from the same source protein differ by a greaf degree, the most
frequently observed peptides that “typically” contribute to the identification of this protein
being termed “proteotypic” peptides. Thus, a “proteotypic peptide” is an experimentally
well observable peptide that uniquely identifies a specific protein or protein isoform.

Advantages of proteotypic peptides

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.

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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Er k2 | COFGLAR Ki nobeadDP FAK FFEI LSPVYR Ki nobeadDP

FAX FLQEALTMR - 66 - EXPERI MENT KI NASE NANVE

| DENTI FI ED PROTEOTYPI C PEPTI DE Ki nobeadDP FAX

WG IREHH0¥9 | NK Ki nobeadDP FAX TLLATVDETI PLLPASY¢ T/ fP2006/062984

Ki nobeadDP FAK LGDFGLSR Ki ngheadDP FER LQDVWELR

Ki nobeadDP FER QEDGGVYSSSG.K' I G nobeadDP FER
SGWLLNPI PK | Ci nobeadDP PER WIAPEALNYGR Ki nobeadDP

FRAP GPTPAI LESLI SI NNK Ki nobeadDP FRAP VLGLLGALDPYK

Ki nobeadDP FYN EVLEQVER Ki nobeadDP FYN WIAPEAALYGR

3.1 Iﬁr%ﬂ?@ﬁ@%oﬁgﬂd sample preparation prior to mass spectrometric analysis

Proteins were concentrated, separated on 4-12% NuPAGE® Novex gels (Invitrogen,
Carlsbad, CA), and stained with colloidal Coomassie blue. Gel lanes were systematically
cut across the entire separation range into < 48 slices (bands and interband regions) and
subjected to in-gel tryptic digestion essentially as described by Shevchenko et al., 1996,
Analytical Chemistry 68: 850-858. Briefly, gel plugs were destained overnight in 5mM
NH HCO; in 50%EtOH, digested with for 4 hours with trypsin at 12.5 ng/pl in 5SmM
NH HCQO;. Peptides were extracted with 1% formic acid, transferred into a second 96 well
plate and dried under vacuum. Dry peptides were resuspended 10 pl 0.1% formic acid in
water and 5 pl were injected into the LC-MS/MS system for protein identification.

3.2 Mass spectrometric data acquisition

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.

3.3 Proiecin 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 databage (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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LI EDNEYTAR Ki nobeadDP FYN GSLLDFLK Ki nobeadDP FYN
| ADFGLAR Ki nobeadDP OAK ALVEEEI TR Ki nobeadDP OAK
AM_LQVNPEER Ki nobeadDP QAK AVWWMIPVPLFSK Ki nobeadDP OAK

wQ PXEGVESALK Ki nobeadDP OAK TPEI | DL YSNFPF¢HfP2006/062984
Ki nobeadDP GSK3A VI GNGSF R Ki nobeadDP GSK3A
VTTWATLGQGPER Ki nobeadDP 3A YFFYSSGEK | G nobeadDP
GSK3B LLEYTPTAR | G nobeadDP GSK3B LYMYQLFR - 67 -

4 IE%PEEI MENT KI NASE NAME | DENTI FI ED PROTEOTYPI C PEPTI DE

" K*HobeadDP GSK3B VI GNGSFGWYQAK Ki nobeadDP GSK3B
YFFYSSGEK

The results of the Signalokinome experiment are shown in Figure 2. This figure shows a
comparison of Drug pulldowns using kinobeads (left circle} and conventional
imunoprecipitations with anti-phosphotyrosine antibody beads (right circle). In the
Kinobeads experiment a total of 626 proteins were identified, of these were 100 kinases. In
the immunoprecipitation {IP) experiment a total of 503 proteins were identified, 12 of these
were kinases. Kinases identified with both experiments (common kinases) are listed in the
overlap area. The result shows that with the kinobeads significantly more kinases were
identified (100 kinases) compared to the anti-phosphotyrosine antibody beads (12 kinases).

The identified kinases for both experimental approaches are listed in the following tables.
In addition, the sequences of proteotypic peptides for the kinases are listed in separate
tables.

Table 6: Kinases identified after immunoprecipitation (IP). 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).

Kinase | Kinase Score Number of Experimental
identi- | Name identified proteotypic
fication 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




Ki nobeadDP | G 1R AENGPGPGVLVLR Ki nobeadDP | GF 1R
HSHALVSLSFLK Ki nobeadDP | GF 1R MYFAFNPK Ki nobeadDP
| G 1R TTI NNEYNYR Ki nobeadDP | GF 1R
WOAH/BIPEDOLFPNLTVI R Ki nobeadDP | GF1R DI YETDYYRCT/EP2906/062984
Ki nobeadDP | GF | R | EFLNEASV Ki nobeadDP | GF1R
| GDFGWTR Ki nobeadDP | LK MYAPAWAPEALQK Ki nobeadDP
| NSR DLLGFMLFYK Ki nobeadDP | NSR ELGQGSFGWYEGNAR
RinoheadDP T NIR, ESLVI SE[R _Ki,nobeadDP, | NSR
Kipapes | Fdngye R k.il:‘%faﬁ‘éadDP ﬁﬁé’#&"’f ESASRERIE 2 dpp
ideMBR | WBRA/\PPDHR Ki nobead BRokiiSR DI YProewpic

Fication peptides peptide
available and
identified

7 EGFR 2463 162 X
8 FAK 1203 51 X
9 ACK 160 6
10 KHS2 65 2

Table 7: Sequences of proteotypic peptides for kinases identified afier
immunoprecipitation (IP, see Table 6). 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).

KINASE IDENTIFIED PROTEOTYPIC
EXPERIMENT | NAME PEPTIDE
11 S CDK2 | ALFPGDSEIDQLFR
P CDK2 IGEGTYGVVYK
IP CDK2 FMDASALTGIPLPLIK
1P DNAPK. HGDLPDIQIK
1P DNAPK LACDVDQVTR
P DNAPK AALSALESFLK
P DNAPK DQNILLGTTYR
P DNAPK FMNAVFFLLPK
P DNAPK VTELALTASDR




Ki nobeadDP | NSR | EFLNEASVMK Ki nobeadDP | NSR V\MAPESLK
Ki nobeadDP | NSR | GDEGMII' R Ki nobeadDP JNK1
Nl | GLLNVETPQK Ki nobeadDP JNI C1 APEVI LGMGYK Ki nob

WO R HTFGLAR
| DENTI FI ED PROTEOTYPI C PEPT
NI I SLLNVFTPQK Ki nobeadDP JN

68 -

EXPERI MENT | Cl NASE NA|
E Ki nobeadDP JNK2
APEVI LGVGYK Ki nobeadDP

JNK2 LLDFGLAR Ki nobeadDP JNK3 NI | SLLNYFTPQK

eadDP
MECT/EP2006/062984

LYN

| LoraLAR | HINASKDp L v Ry RO o
EXBERDMERN K| NadMEdDP PEPTIDE
IP DNAPK LGASLAFNNIYR
P DNAPK LNESTFDTQITK
P DNAPK QLFSSLFSGILK
P DNAPK NILEESLCELVAK
P DNAPK TVSLLDENNVSSYLSK
P DNAPK TVGALQVLGTEAQSSLLK
P EGFR VLGSGAFGTVYK
IP EGFR | IPLENLOQIIR
P EGFR GDSFTHTPPLDPQELDILK
P FAK LGDFGLSR
IP FAK FLQEALTMR
IP FAK FFEILSPVYR
IP FAK LLNSDLGELINK.
IP FAK TLLATVDETIPLLPASTHR
P HER2/ErbB2 VLGSGAFGTVYK
P LYN EEPIYITEYMAK
P p38a LTDDHVQFLIYQILR
IP p38a NYIQSLTQMPK
i p38a LTGTPPAYLINR
P TIF1b IVAERPGTNSTGPAPMAPPR
P TYK2 HGIPLEEVAK
P TYK2 LSDPGVGLGALSR




LYN | ADFGLAR Ki nobeadDP MAP2K2 | SELGAGNGGVVTK
Ki nobeadDP MAP2I C2 YP1PPPDAK Ki nobeadDP MET
AFFMLDA LSK Ki nobeadDP MET DLI GFGLQVAK Ki nobeadDP
WK 1HIYQASPGLDR Ki nobeadDP NEK9 AGGGAAEQEELRfA/ERA06/062984
Ki nobeadDP NEK9 LGLNLLGGPL Ki nobeadDP
LQRENLQ FTQLQK NEK9 Ki nobeadDP NEK9 SSTVTEAPI AWTSR
Ki nobeadDP NEK9 TSEVYW\GGEEK | G nobeadDP p38a
LTGTPPAYLI NR | Ci nobeadDP p38a NYI QGSLTQWPK Ki nobeadDP
p38a SLEEFNDVYLVTHLMGADLNNI VK Ki nobeadDP p38a

TaiﬂI Mn%ésl ixgtfﬁgd *éhQPJ}ﬁQ gaﬁ)down with kinobeads. Kinase names are in
accordance with the human kinase nomenclature (http:/kinase.com) and Manning ef al.,
2002, Science 298, 1912-1934 as specified in supplementary material).

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 INK2 317 11 X
10 CaMK2g | 811 | 21 X
11 p38a 1145 90 X P
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




p38a | LDFGLAR

AALQLWDPGDPR Ki nobeadDP LTAEQALQHPFFER P
W%‘)H%

BYEYDP PI | Kg2 SLLEAVSFLHANNI VI I R Ki n

69 -

EXPERI MENT KI NASE NAME
| DENTEFEED PROTEOTYPI C PEPTI DE Ki nobeadDP PAK4

PHKg2 VAVWVLAAGR Ki nobead

Ki nobeadDP PYK2 EHTSI LLSGR

Pl TKg2 LSPEQLEEVR

| G nobeadDP PYI C2 VLANLAHPPAE Ki nobeadDP PYK2

HKg 2
6/062984

nobeadDP PYK2 EVGL.DLFFPK

BT S T U 0 G P R e
identification | Name peptides identified | proteotypic also in IP

peptide (see table
available and | 1)
identified

18 INK3 590 26 X

19 CK2al 316 1t X

20 GSK3A 1350 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 P

33 AMPKal | 93 3 X

34 | LYN 1783 67 X P

35 AuwB 287 10 X

36 CKle 314 10 X

37 EGFR 165 3 X P

38 EphB2 1165 43 X

39 ALK2 299 11 X




SPSLNLLONK Ki nobeadDP RI PK2 TQNI LLDNEFHVK Ki nobeadDP
RS1K2 EASA' VLFTI TK Ki nobeadDP RSI C2 LG\/PQFLSPEAQSLLR
| G nobeadDP RSI C NQSPVLEPVGR Ki nobeadDP RSI C2
WQ PR Ki nobeadDP RSK3 APQAPLLI SWQQL 1FI GRET/ER2006/062984
Ki nobeadDP RSK3 EASFVLHTI GK5 i nobeadDP RSK3
LGVPQFLSTEAQSLLR Ki nobeadDP”RSK3 LYLI LDFLR Ki nobeadDP

SRC AANI LVGENLVCK KI nobeadDP SRC WIAPEAALYGR

Kiﬁlﬂ%gbsggﬁi%%& gw% EerPégT;EDEEXDJ lr'm%’é’lﬂg E‘%ﬁﬁﬁeﬂ
idagificatipr NamﬂoeadDP THKeptidenidedifiad-Kproteotypic | also in IP

peptide (sce table
available and | 1)
identified

40 DDR1 759 28 X

41 TBK1 2042 72 X

42 CSK 1584 102 X

43 TEC 50 2

44 ZAK 499 16 X

45 ALK4 472 9 ' X

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 BMPRIA | 676 19 X

54 TGFbR1 | 478 15 X

55 | EphAS 114 4 X

56 BRK 107 3

57 FAK 1933 95 X IP

58 LK 209 6 X

59 CDKS5 699 27 X

60 DDR2 1073 44 X

61 JAK1 1083 31




Ki nobeadDP TBK1 FGSLTMDGAE R Ki nobeadDP TBK1
| 1 SSNQELI YEGR Ki nobeadDP TBK1
Ki nobeadDP TBK1 TTEENP1FWWSR Ki nobeadDP TBK1 _
K 1 G nobeadDP TGEbRL | | DSATDTEDI APRREP2006/062984

Wt

Ki nobeadDP TGEbR1 TI VLQESI

TLSQLSQQXEG K Ki nobeadDP TGE

LEMEEETTI R

| Ci nobeadDP TGEbR1L

Ki nobeadDP TGEbR1 EAElI YQTVMLR Ki nobeadDP | NK!

1 VPNEEDPSLDRPFI SEGTTLK

KRS 1 | BOSSEFTSOOR [OWBBELIop veo| Teb i lal ERliifed
idegtifisation DNavRS ||| L NPGNQRptides identified | proteotypic also in IP

peptide (see table
 available and | 1)
identified

62 MYTI1 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 X

70 ABL 1133 35 X

71 MET 503 12 X

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 IGF1R 935 28 X

79 PHK g2 519 16 X

30 CaMKK2 | 199 5 X

81 MAP2K2 | 294 6 X

82 TGFbR2 49 2

&3 Fused 42 2




Ki nobeadDP YES LPQLVDVAAQ ADGVAYI ER Ki nobeadDP YES

SD VABEGQ LQTELVTK Ki nobeadDP YES AANI LVGENLVCK

Ki nobeadDP YES EVLEQVER Ki nobeadDP YES
WEIHANTIBGDWAEAR Ki nobeadDP YES WIAPEAALYGR PCT/EP2006/062984

| G nobeadDP YES LI EDNEYTAR g{‘D

20061134056PCT/ EP2006/ 062984% 271 - EXPERI MENT KI NASE

NAVE | DEN | VI ED PROTEOTYPI C PEPTI DE Ki nobeadDP YES

KBBPEATL ER 5D 04 HER AR EPREYIoy AV | BRP R REREL igsntified
idgRifidafioR$BERR Ki nobeaditpfiliés MdentifiexD Ppitdeotypic | also in IP

peptide (see table
availabie and | 1)
identified

84 EphA2 2099 90 X

85 ACK 169 4 P

86 NLK 46 2

87 CDK7 623 20 X

38 CHK2 58 2 X

89 KHS2 60 4 1P

90 MILK3 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 LIMK1 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




Exanpl e 3: Screening assay using test conpounds for
protein elution 5 This exanple illustrates
conpetitive elution of proteins bound to kinobead
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W%ﬁ%@%‘gﬁ nase 2% DMSO CzZC1038 CzCr097 CZC732§1C%§28098€62984
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_ IDENTIFIED PROTEOTYPIC
EXPERIMENT | KINASE NAME PEPTIDE
KinobeadDP EphB2 TFPNWMENPWVK
KinobeadDP EphB2 VDTIAADESFSQVDLGGR
KinobeadDP EphB2 NILVNSNLVCK
KinobeadDP EphB2 VSDFGLSR
KinobeadDP EphB4 APSGAVLDYEVK
KinobeadDP EphB4 FPQVVSALDK
KinobeadDP EphB4 LNDGQFTVIQLVGMLR
KinobeadDP EphB4 WTAPEAfAFR
KinobeadDP EphB4 NILVNSNLVCK |
KinobeadbP EphB4 VSDFGLSR
KinobeadDP Erki NYLQSLPSK
KinobeadDP Erk1 APEIMLNSK
KinobeadDP | Erkl YIHSANVLHR
KinobeadDP Erkl1 ICDFGLAR
KinobeadDP Erk2 FRHENIGINDIIR
KinobeadDP Erk2 GQVFDVGPR
KinobeadDP Erk2 LKELIFEETAR
KinobeadDP | Brk2 NYLLSLPHK
KinobeadDP Erk2 VADPDHDHTGFLTEYVATR
KinobeadDP Erk2 APEIMLNSK
KinobeadDP Erk2 YIHSANVLHR
KinobeadDP Erk2 ICDFGLAR
KinobeadDP FAK FFEILSPVYR
KinobeadDP FAK FLQEALTMR




C2C7098 CzCr7479 CzC9280 SDS CaM Ca 911/53 978127
513111 966/ 43 288/9 509/11 1027/69 786/ 74 CaMK2b

34/ 52 679/ 16 499/ 14 685/30 572/19 143/5 11
W‘Si‘%’)ﬁ%“’ﬁ‘am cd 702/ 17 473/ 12 328/ 7 444/ 11 26

%&@EEZOOG/OGZE’&I

822/ 40 434/ 36 CaMK2g 550/ 1§, . 527/ 27 809/ 25
379/ 42
IDENTIFIED PROTEQTYPIC

EXPERIMENT | KINASE NAME | PEPTIDE
KinobeadDP | FAK LLNSDLGELINK
KinobeadDP | FAK TLLATVDETIPLLPASTHR
KinobeadDP | FAK LGDFGLSR |
KinobeadDP FER LQDWELR
KinobeadDP | FER QEDGGVYSSSGLK
KinobecadDP 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 TPEIDLYSNFPIGEK
KinobeadDP | GSK3A VIGNGSFGVVYQAR
KinobeadDP GSK3A VTTVVATLGQGPER
KinobeadDP GSK3A YFFYSSGEK.
KinobeadDP GSK3B LLEYTPTAR
KinobeadDP GSK3B LYMYQLFR




CaMKK2 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

W(ggg%%}:}@%é/ 43 604/21 CDKL5 . 48/ 1 CKlFCT/EP2006/062984
- 67 -
IDENTIFIED PROTECTYPIC
EXPERIMENT | KINASE NAME | PEPTIDE
KinobeadDP | GSK3B VIGNGSFGVVYQAK
KinobeadDP | GSK3B YFFYSSGEK
KinobeadDP | IGFIR AENGPGPGVLVLR
KinobeadDP | IGFIR HSHALVSLSFLK
KinobeadDP | IGFIR MYFAFNPK
KinobeadDP | IGFIR TTINNEYNYR
KinobeadDP | IGFIR VAGLESLGDLFPNLTVIR
KinobeadDP | IGFIR DIYETDYYR
KinobeadDP IGFIR IEFLNEASVMK
KinobeadDP | IGFIR IGDFGMTR
KinobeadDP | ILK MYAPAWVAPEALQK
KinobeadDP | INSR DLLGFMLFYK
KinobeadDP | INSR ELGQGSFGMVYEGNAR
KinobeadDP | INSR " [BsLviscir
KinobeadDP | INSR TIDSVTSAQELR
KinobeadDP | INSR TVNESASLR
KinobeadDP | INSR WEPYWPPDFR
KinobeadDP | INSR DIYETDYYR
KinobeadDP INSR IEFLNEASVMEK
KinobeadDP | INSR WMAPESLK
KinobeadDP | INSR IGDFGMTR
KinobeadDP | INK1 NIGLLNVFTPQK
KinobeadDP | INK1 APEVILGMGYK
KinobeadDP JNK1 IL.DFGLAR




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
W(? gﬂ%éi’%ﬁlgggl AT PCT/EP2806/062984
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IDENTIFIED PROTECTYPIC
EXPERIMENT | KINASE NAME PEPTIDE
KinobeadD?P JNK2 NIOSLLNVETPQXK
KinobeadDP INK2 APEVILGMGYK
KinobeadDP INK2 ILDFGLAR
KinobeadDP JNK3 NISLLNVEFTPQK
KinobeadDP JNK3 APEVILGMGYK
KinobeadDP INK3 ILDFGLAR
KinobeadDP LYN EEPIYIITEYMAK
KinobeadDP LYN GSLLDFLK
KinobeadDP LYN IADFGLAR
KinobeadDDP MAP2K2 ISELGAGNGGVVTK
KinobeadDP MAP2K2 YPIPPPDAK
KinobeadDP MET AFFMLDGILSK
KinobeadDDP MET DLIGFGLQVAK
KinobeadDP MIK3 ITVQASPGLDR
KinobeadDP | NEK9 AGGGAAEQEELHYIPIR
KinobeadDP NEK9 LGINLLGGPLGGK
KinobeadDP NEKS LQQENLQIFTQLQK
KinobeadDP NEK9 SSTVIEAPIAVVTSR
KinobeadDP NEK9 TSEVYVWGGGK
KinobeadDP p38a LTGTPPAYLINR
K:inobeadDi’ p38a NYIQSLTQMPK
KinobeadDP p38a SLEEFNDVYLVTHLMGADLNNIVK
KinobeadDP p38a LTDDHVQFLIYQILR
KinobeadDP p38a ILDFGLAR




Eph131 366/ 10 180/ 10 EphB2 1334/ 30 1004/ 22
149/ 5 114/ 4 437/ 19 End ps5 418/ 14 749/ 48 557/ 77
386/ 26 270/ 13 71/2 239/8 Ed<2 751/ 25 754/ 50

WO BG13¢49% 1179/ 235 810/ 46 1036/ 82 506/ 20 641/%%”5%@%%6””4
1023/ 102 FAK

-69 -

IDENTIFIED PROTEOTYPIC
EXPERIMENT | KINASE NAME | PEPTIDE
KinobeadDP | PAK4 AALQLVVDPGDPR
KinobeadDP | PHKg?2 LTAEQALQIPFFER
KinobeadDP | PHKg2 | SLLEAVSFLHANNIVHR
KinobeadDP | PHKg2 VAVWTVLAAGR
KinobcadDP | PHKg2 I.SPEQLEEVR
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 | RSK2 NQSPVLEPVGR
KinobeadDP | RSK2 LYLILDFLR
KinobeadDP | RSK3 APQAPLHSVVQQLHGK
KinobeadDP | RSK3 EASFVLHTIGK
KinobeadDP | RSK3 LGMPQFLSTEAQSLLR
KinobeadDDP RSK3 LYLILDFLR
KinobeadDP | SRC AANILVGENLVCK
KinobeadDP | SRC WTAPEAALYGR
KinobeadDP | SRC LIEDNEYTAR




269/ 6 322/ 10 257/8
388/ 11 100/ 2

- 314/6 407/17 OAK

WEHKRSA856166/ 6 1232/ 60 357/ 6 154/ 3

379/ 19 160/6 PER 237/6 322/8
818/ 21 275/ 11 FYN 268/ 6 279/6
278/ 7 733/ 16
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IDENTIFIED PROTEOTYFIC
EXPERIMENT | KINASE NAME PEPTIDE
KinobeadDP SRC GSLLDFLK
KinobeadDP TBK1 EPLNTIGLIYEK
KinobeadDP TBK1 FGSLTMDGGLR
anobeadDP TBK1 IISSNQELIYEGR
KinobeadDP TBK1 LEAIEEETTTR
KinobeadDP TBK1 TTEENPIFWSR
KinobeadDP TBK1 VIGEDGQSVYK
KinobeadDP. TGFbR1 HDSATDTIDIAPNHR
KinobeadDP TGFbR1 TIVLQESIGK
KinobeadDP .TGFle TLSQLSQQEGIK
KinobeadDi’ TGFbR1 VPNEEDPSLDRPFISEGTTLK
KinobeadDP TGFbR1 EAEIYQTVMLR
KinobeadDP TNK1 MILPEAGSLWLLK
KinobeadDP TYK2 LGLAEGTSPF[KI
KinobeadDP WeelB IPQVLSQEFTELLK
KinobeadDP WeelB ISSPQVEEGDSR
KinobeadDP YES LLLNPGNQR
KinobeadD?P YES LPQLVDMAAQIADGMAYIER
KinobeadDP YES SDVWSFGILQTELVTK
KinobeadDP YES AANILVGENLVCK
KinobeadDP YES EVLEQVER
KinobeadDP YES FQUNNTEGDWWEAR
| KinobeadDP YES WTAPEAALYGR
KinobeadDP | YES LIEDNEYTAR

90/ 3 255/6 166/8
PCT/EP2006/062984
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635/ 27 393/21 406/ 8 132/ 4 868/ 47 585/ 77 GSK3B

1176/ 54 1037/30 789/ 19 881/26 536/ 14 743/ 34 345/8

824/59 763/72 JNK1 311/ 10 448/17 590/ 48 559/ 18
WeXWAHON78/ 28 457/ 16 389/ 47 WO PCT/EP2006/062984

2006/ 134056PCT/ EP2006/ 06298 84 - Kinase 2% DVBO

CzC1038 CZCr097 CzCr324 CZ 604 CzC1355 CZCr098
CZCr479 CzC9280 SDS JNIQ 287/11 277/7 702/21 662/18

IDENTIFIED PROTEOTYPIC
EXPERIMENT | KINASE NAME PEPTIDE
KinobeadDP YES GSLLDFLK
KinobeadDP YES IADFGLAR
KinobeadDP ZAK CEIEATLER
KinobeadDP ZAK GLEGLQVAWLVVEK
KinobeadDP ZAK LTIPSSCPR
KinobeadDP ZAK NVVIAADGVLK

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:

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

s 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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PCT/EP2006/062984

72 -

Spin cells for 10 min at 6000 g at 4°C (6.000 1pm in Sorvall SL.A600, precooled)
Transfer supernatant to a UZ-polycarbonate tube (Beckmann, 355654)

Spin supernatant for 1 h at 145.000 g at 4°C (40.000 rpm in Ti50.2, precooled)
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/mi.
®  Prepare aliquots in 15 to 50 ml Falcon tubes
» TFreeze aliquots in liquid nitrogen and store them at ~80°C

1.2 Preparation of lysis buffer and stock selutions
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 ul IMDTT, 5 ml 0.5 M NaF, 4 m1 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 5x-lysis buffer

Substance: Stock solution Final conc. im 1 x | Add for 11 5 x lysis
lysis buffer buifer
Tris/HCI pH 7.5 1M 50 mM 250 ml
Glycerol 87 % 5% 288 ml
MgCl, iM 1.5 mM 7.5 ml
' NaCl 5M 150 mM 150 ml
Na;VO;, 100 mM 1mM 50ml

These solutions were obtained from the following suppliers: -

IM Tris/HCl pH 7.5: Sigma, T-2663; 87% Glycerol: Merck, cat.no. 04091.2500; 1 M
MgCl: Sigma, M-1028; 5 M NaCk: Sigma, S-5150.
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The 5x concentrated lysis buffer was filtered through a 0.22 pm filter and stored in 40 ml
aliquots at -80°C.

Preparation of stock sohations

Preparation of 100 mM Na; VO, stock solution:
Dissolve 9,2 g Na3VO, 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 fetnperature.

4) Readjust the pH to 10.0 and repeat steps 2 and 3 until solution remains colorless and the
pH stabilizes at 10.0.

5) Adjust the volume to 500 ml with distilled waier.

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, $7920) in 500 m! distilled water. Filter solution through 0.22

pm filter and store at 4°C.

Preparation of 20% NP40-solution:

Weigh 40.0 g NP40 (Sigma, Igepal-CA630, catalogue No. 13021). Add distilled water up
to 200 g. Mix completely and store solution at roomn 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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2. Contacting of the kinobeads with the cell lysate and elution of bound preteins by

test compounds

The kinobeads were contacted with mouse brain lysate 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 for protein elution.

2.1 Preparation of DP-buffers

Table 11: Preparation of 5x-DP buffer

Substance: Steck solution Final conc.in 1 x | Add for 11 5 x lysis
tysis buffer buffer

Tris/fHCl pH 7.5 1M 50 mM 250 mi

Glycerol 87 % 3% 288 ml

MgCl, IM 1.5mM 7.5 ml

NaCl 5M 150 mM 150 mi

NazVO, 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 foliowing 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).
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The following 1x DP buffers were prepared

¢ 1x DP buffer (for bead equilibration)

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

e Ix DP buffer/0.2% P40 (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 mi 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.

2.2 Washing and equilibration of Beads

The kinobeads (Example 1) 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 KinoBeads per experiment (settled bead volume): mix equal amouﬁts (25 pb)
of each bead type coupled with the following 4 ligands (coupling density of 1 pmol/ml):
Bis VIO (CZC00001056), Purvalanol B (CZC00007097), PD173955 derivative

(CZCO00007324), and CZC00008004. _

3. Wash beads two times with 3 mi 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 supermatants 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.



10

15

20

25

30

TRKB 207/ 4 165/4 TRKC YESps 304/ 7

110/ 3 480/ 12 236/ 13 Table 13: Rel eased | dnases

identified by mass spectronetry anal ysis after
WQHEHIHPIS el ution with test conpounds (mass FCT/EP2006/062984

spectrometry score/ nunber og identified peptides) The

test WD 2006/ 134056PCT/ EP2808/ 062984 - 85 -

conmpounds are selected froma library of organic

3. @gﬁ%&hegga%gﬂlﬂ%sfo%‘%;g%?&_scaffoI d conmpounds). Kinase

€ i n accor e"with the human | dnase

nomen %gadif&'i:eelggzg% gﬂhgg %If]?%geé{&)?masé hitYRRA M8 Rk defergent

2002, "Sci ence 2 4 ,as specified in
suppl enesongeniration Epmd)-§% 16 0 NCA0c7 0413 CzCo414
CZCO4%9 (kP ede RABRARRN 1x DP buffer/0.4% NP40/protease inhibitors to

reach a final protein concentration of 5 mg/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 supemnatant and keep it on ice.

2.4 Binding reaction and washing

The washed and equilibrated beads (section 2.2) were contaced with the diluted cell lysate
(section 2.3) in order to allow binding of proteins to the ligands. 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 KinoBeads in 15 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 Joosing 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/(.2% NP-40.
7. Let washing buffer run through the column completely before proceeding with next step
8. Place columm in Eppendorf tube and centrifuge them for 1 minute at 800 rpm at 4°C.

Close columns with lower lid.
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2.5 Elution of bound proteins with test compounds

Various test compounds (see section 2.7) were used to release bound proteins follwing

these steps:

1. Resuspend beads with bound proteins (section 2.4) in 1x DP buffer/0.2% NP-40 as 1:3
shurry (velume/volume).

2. Transfer 20 yl the 1:3 shurry into MoBiTech columns (equivalent to 5 pl of beads).

3. Place the column into an Eppendorf tube and centrifuge it for 15 seconds at 800 rpm at

 4°C. Close columns with lower lid.

4. Add 10 pl elution buffer containing 1.0 mM of the test compound (concentration ranges
of 0.1 to 1.0 mM are suitable). As a control use elution buffer containing 2% DMSO or 2%
DMF dependent on the solvent used for dissolving the test compound.

Close column with upper lid.
5. Incubate for 30 minutes at 4°C in an Eppendorf incubator at 700 rpm.

6. Open column (first top, then bottom), put column back into siliconized tube (SafeSeal
Microcentrifuge Tubes, cat.no 11270, Sorenson BioScience, Inc.). To 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/m] 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,
NP0335).
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2.6 Preparation of steck solutions used in this protoecol

Preparation of a 100 mM Na; VO, stock solution

1) Dissolve 9.2 g Na;VO4 in 400 ml distilled water.

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

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

5) Readjust the pH to 10.0 and repest steps 2 and 3 until solution remains colorless and the
pH stabilizes at 10.0.

6) Adjust the volume 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, $7920) 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 [odoacetamide stock solution {200 mg/mi
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Dissolve 2.0 g Todoacetamide (Sigma, I-6125) in 10 ml distilled water. Filter solution
through 0.22 um filter and freeze 400 pl aliquots at -20°C. Aliquots can be stored for

several months.

2.7 Test compounds for clution

The test compounds listed below were used for elution experiments after dilution as
described below.

Preparation of test compound stocks:

Typically all compounds are dissolved in 100 % DMSO (Fluka, cat.no 41647) at a
congceniration of 100 mM. Alternatively, 100 % DMF (Fluka, cat.no 40228) can be used
for those compounds which cannot be dissolved in DMSO. Compounds are stored at -
20°C.

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 elation buffer (= 1x DP-buffer/0,2%
NPA40).

CZ1038: Bisindolylmaleimide III (Supplier: Alexis Biochemicals; catalogue number
270-051-M005; Chemical Formula-Cy3HagN4O2; MW 384.4).

CZC7097: Purvalanel B (Supplier: Tocris Biochemicals, catalogue number 1581;
chemical composition CaoHzsCINgO3; MW 441.92; CAS number 212844-54-7).

CZ.C00007324 (PD173955 derivative; the syntheis is described in Exanple 1.

CZC000808004: This is an analog of CZC00004919 (synthesis is decribed in Example 1).
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CZC00007098: SB202190 (Supplier: TOCRIS 1264 1A/46297; chemical formula
C29H14N30F; MW 33134)

CZC00009280: Stﬁurosporine (Supplier: SIGMA-ALDRICH: S4400; broad range kinase
inhibitor; chemical formula CogH6N4O3; MW 466.53).

CZ.C00007449: SP600125 (Supplier: Merck Biosciences #420119, INK1/2 inhibitor;
chemical formula C;4HsN2O; MW 220.2).

3. Mass spectrometric analysis of eluted enzymes (e.g. kinases)

Description of proteotypic peptides

Tryptic digestion of a SDS-PAGE-separated protein mixture generates for each protein
numerous distinct peptide fragments with different physico-chemical properties. These
peptides differ in compatibility with the mass spectrometry-based analytical platiorm used
for protein identification (ID), here nanocapillary reversed phase-liquid chrdmatography
electrospray ionization tandem mass spectrometry (RP-LC-MS/MS). As a result, peptide
frequencies for peptides from the same source protein differ by a great degree, the most
frequently observed peptides that “typically” contribute to the identification of this protein
being termed “proteotypic™ peptides. Thus, a “proteotypic peptide” is an experimentally
well observable peptide that uniquely identifies a specific protein or protein isoform.

Advantages of proteotypic peptides

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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For each IPI database protein entry with at least 10 unequivocal identifications in the CZ
dataset (muitipeptide IDs or manually verified single peptide 1Ds), peptide frequencies for
contributing peptides are calculated. Only specific, best peptide-to-spectrum matches
according to the database search engine Mascot™ (Matrix Science) ate 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.

3.1 Protein digestion and sample preparation prior to mass spectrometric analysis

Proteins were concentrated, separated on 4-12% NuPAGE® Novex gels (Invitrogen,
Carlsbad, CA), and stained with colloidal Coomassie blue. Gel lanes were systematically
cut across the entire separation range into < 48 slices (bands and interband regions) and
subjected to in-gel tryptic digestion essentially as described by Shevchenko et al., 1996,
Analytical Chemistry 68: 850-858. Briefly, gel plugs were destained overnight in 5mM
NHHCO; in 50%EtOH, digested with for 4 hours with trypsin at 12.5 ng/pl in 5mM
NH,HCO;. Peptides were extracted with 1% formic acid, transferred into a second 96 well
plate and dried under vacuum. Dry peptides were resuspended 10 pl 0.1% formic acid in
water and 5 pl were injected into the LC-MS/MS system for protein identification.

3.2 Mass spectrometric data acquisition

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,
1.TQ, 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%

acetonittile in 0.1% formic acid.
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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.

4. Resulis
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The method allows to establish a profile of the eluted kinases for any given test compound
thereby allowing to assess the selectivity of the test compound. One limitation 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 .

Kinase

2%
DMSO

CZC1038

CZCT097

C7ZC7324

CZC8004

CZC1355

CZCT098

CZC7473

CZC9280

3DS

AAK1

130/5

562/38

1036/51

582/35

718/35

638727

198/4

593/32

77744

240132

ALK2

65/2

AMPKa1

64/2

ARG

85/2

452128

BRAFps

70/4
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Kinase DMSO CZC1038 | CZC7097 | CZCT7324 | CZCBOD4 | CZC1355 | CZC7098 | CZC7479 | CZC9280 | SDS
CaMiK2a 911/53 978/27 51311 966/43 288/9 509!1;1 ‘ 1027/689 786/74
CaMK2b 834152 679/18 499/14 685/30 572119 143/5 1182172 615/75
CaMi2d 702/17 47312 328/7 444111 260/8 822/40 434/36
CaMK2g 550/18 527127 809/25 379/42
Cal\;1KK2 314/6 465/9 101/3 522/12 93/2 1 282710 338M0
CDK5 30317 83119 1086/41 462111 79427 856728 166/4 504/11 7 861/43 604/21
CDKLS 4811
CKle
CRIK 90/5
CSK 492112 80918 307/8 365/15
EphAd4 1762/37 1233/32 138/3 332111 727133
EphAS5 330/14 144/3 246/9
EphA7
EphB1 366/10 180710
EphB2 1334/30 1004/22 14915 114/4 437118
Erk1pss 418114 749/48 887177 386/26 27013 772 239/8
Erk2 . 751725 | 754/50 1437/115 | 1179/235 | 810/46 1036/82 506/20 641/24 955/50 1023102
FAK 269/6 32210 25718 37919 16076
FER 23716 32218 . 388/11 100/2 818/21 27511
FYN 268/6 279/6 314/6 40717
GAK 27817 | 733/16 90/3 255/6 166/8
GSK3Aps 166/6 1232/60 357/6 15413 635/27 39321 406/8 132/4 868/47 585177
GBK3B 1176/54 1037/3¢ 789/19 831/26 536114 . 743/34 345/8 824/59 763/72
JNK1 31110 448117 590/48 559/18 540/19 6878/28 457/16 389/47
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Kinase DMSO | CzC1038 | CZC7097 | CZC7324 | CZCBOD4 | CZC1356 | CZC7098 | CZC7479 | CZC9280 | SDS
INK2 28711 | 27777 702/21 662/18 405012 | 1705 429/30 369/20
JNK3 28417 782/49 642/23 620/37 | 542730 | 57839 | 36310 | 44727
LIMK1ps 186/4
LYN 13416
MAP2K1 208/6 78/2 7412 4972 90/4
MARK2 491
NEK9 6172
p38a 127/6 295/10 104/7
p38b 601 80/2 95/3
PAKS 641
PKCa 64/1
PKCg 107/2 53/1
PYK2 1594 | 20177 1909/48 | 1401/42 | 1228/58 | 882 422/10 | 1978/82 | 809/39
sk 1537
RSK1 29277 177/32 | 626719 312/9 435/11 1634/47 | 825/45
RSK3 40111 | 312112 72121 | 10718
SRC 544/13 | 351/9 546/13 | 419/25
TBK1 481
TRKB 207/4 165/4
TRKC
YESps 30417 110/3 48012 | 236013

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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compounds are selected from a library of organic small molecules (kinase scaffold
compounds). 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).

Kinase C7Ce413 | GZCo414 | Czo9459 | CzCoas2 | CZC9493 | CZCO494 | CZC9489 | CZC9488 | GzCo484 | ©ZCw4ag0
AAK1 1110/54 | 1138/69 | 1288/68 | 1459/75 | 823/35 777/44 | 989748 1032/57 | 663/36 | 352/16
ALK2 85/2 80/2 100/2 4911 106/3

AMPKa1

ARG

BRAFps 96/4 ' 7812

CaMK2a | 909/33 | 357/8 1204/57 | a17/25 | 1023148 | 100232 | 1430/69 | 1307778 | 1187/83 | 712
CaMK2b | 112871 | 15155 1215/09 | 626118 | 1077/77 | go&/21 939/67 125172 | 969/65
CaMK2d | 738721 760/42 414110 | 752724 376/9 712/39 720/35 716/24
CaMK2g | 970/25 812/32 709/27 741117 929/26 620/26
CaMKK2 | 24278 178/4 287110 | 2257 14074 187/6 237/6

CDK5 677/33 | 513112 | 525014 773120 | o0e/44 580/13 | 838/38 907/24 951/30 | 204/5
CDKLS

CK1le | 80/2

CRIK 501

CSK. 7312 66/2 12172 7312

EphAd 123/4

EphAS

EphA7 88/2

EphB1
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Kinase CZC9413 | CZC9414 | CZCO459 | CZC9482 | CZC9493 | CZC9494 | CZ2C9489 CZCQ4$8 CZC9484 | CZC2490
FphB2 742 24717
Erk1pss 121/4 144/5 282/8 469/15 176/5 33310 89/3 5977119 513/14
Erk2 913/36 852137 837/51 876/40 837/44 822124 896730 9§4151 759128
FAK 302/8 81/2 193/6 153/6
FER T18/3 154/6 344/9 149/4
FYN 531
GAK 234/6 863/20 388/10 63M1 187/5 732/21 161/4 530/14 201/6
GSK3Aps | 586/18 891 123 3357 230/5 201/5 630/14 745/15 1030/55 7872
GSK3B 663/32 471/23 29414 143/5 28218 25717 34318 567/29 908/60
JNIK1 595/36 55317 964/34 703/23
JNK2 394/23 469115 8473 52317 562/30 494/33
JNK3 37110 555/33 610/30 662/44 346/10 164/5 635/37 968/45 | 789/47
LiIMK1ps 461
LYN
MAP2IK1 | 95/4 253/8 83/3 23418 152/5 105/4 481! 12 338M10 48/
MARK2
NEK9 12213 48M1
p38a
p38b
PAKS
PKCa
PKCy é! 0/6 14574 [ 167/5
PYK2 133/3 29217 430112 833121 219/G 471 1712/42 1769/51 703117 811
QSK
RSK1 44511 100/3 193/4 20774 511/12 466/14 1471/38 634117




51/1

QSK

RSK1 445/11 100/3 193/ 4 207/4
511/ 12 466/ 14 1471/ 38 634/ 17 WO

2006/ 134056PCT/ EP2006/ 062984 - 87 - Ki nase CZC9413
WEABYIHIS6C7C0459 CZC9482 CZC9493 CZC9494 CzCoUglgtrz006/062984
CZC9488 CZ09484 CZC9490 RSK3,272/8 94/2 211/5
354/ 11 437114 301/ 10 ’
Kinase CZC9413 | $ZC9414 | CZC9459 CZC9482 | CZCe493 CZ7Co494 | CZC0489 C794388 CZC9484 | CZG9490
RSK3 27218 94/2 211/ 3b4/11 437114 301/10
SRC . 13543
TBK1
TRKB 139/4 111/3
TRKC 9713
YESps
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Example 4: Comparison of co-immobilized ligands versus separately 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 simultancously immobilized
compounds was conirolled via HPLC analysis. The beads were washed and stored as
described in exampie 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).



SRC

135/3 TBK1

111/ 3 TRKC

WO 2006/134056

97/ 3

-~ 88 -

TRKB

YESps

139/ 4

PCT/EP2006/062984

Table 14: Kinases identified by mass spectrometry analysis. Comparison of the

experiment with two simultaneously coupled ligands (left part) versus individually coupled
compounds (mixed beads; right part). 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).

Simultanecus coupling (Bis Vil and CZC8004

Beads mixed post-coupling {Bis VIil and

pre-mixed) CZC8004)
Identification | Kinase Ms Number | also | Ideniification | 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 5 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 JNKZ 654 24 X 9 JAKT 73i 27 X
10 INK1 548 | 23 X 10 CaMk2d | 641 | 26 | X
il CaMK2g | 494 24 X 11 AurB 631 28 X
12 CaMK2d | 4s6 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 CDKZ2 485 19 X
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2006/ 134056PCT/ EP2006/ 062984 - 88 - Table 14: Kinases
identified by mass spectronetry anal ysis. Conpari son
of the experinment with two sinultaneously coupl ed
ligands (left part) versus individually coupled
conmpounds (m xed beads; right part). Kinase nanes are
i n accordance with the human kthase nonencl ature
(http://1cinase.con) and Manning et al., 2002,

Sci ence 298, 1912-1934 5 as specified in

suppl enentary material). Sinultaneous coupling (Bis
VIl and CZC8004 pre-m xed) Beads m xed post-coupling
(Bis VIIl and CzZC8004) ldentification Kinase M5 Score
Nurmber of peptides also in post mx ldentification

Ki nase M5 Score Nunber of peptides also in pre mx 1
TBK1 1531 63 X 1 TBK1l 1365 57 X 2




GSK3B 932 52 X 2 NEK9 1113 36 X 3 AurA 895 40 X 3
TNK1 921 44 X 4 TYK2 841 29 X 4 TYK2 917 34 X 5 TNK1

771 46 X 5 Aur A 910 46

W T006/134056

-90 -

X 6 CDK2 741 34 X 6 GSK3A 814

PCT/EP2066/062984

Table 15: Kinases and sequences of proteotypic peptides identified in the

simultaneous coupling experiment

KINASENAME | PROTEOTYPIC PEPTIDE
AAKL APEMVNLYSGK
AURKB IYLILEYAPR

AURKB LPLAQVSAHPWVR
AURKB SNVQPTAAPGQK
CAMK2D DLKPENLLLASK
CAMK2D FTDEYQLFEELGK
CAMK2D GAILTTMLATR
CAMK2D IPTGQEYAAK
CAMK2G ' LTQYIDGQGRPR
CDK2 ALFPGDSEIDQLFR
CDK2 FMDASALTGIPLPLIK
CDK9 IGQGTFGEVFK
CDK9 LLVLDPAQR

CDK9 NPATTNQTEFER
GSK3A SQEVAYTDIK
GSK3A VIGNGSFGVVYQAR
GSK3A VITVVATLGQGPER
GSK3A YFFYSSGEK

GSK3B DIKPQNLLLDPDTAVLK
GSK3B LYMYQLFR

GSK3B VIGNGSFGVVYQAK.
JAKI LIMEFLPSGSLK




X 7 NEK9 736 22 X 7 CaM @ 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 CaM Qd 641 26

WO\ 0134056

- 01 -
KINASE NAME | PROTEOTYPIC PEPTIDE
JAK1 LSDPGIPITVLSR
MAPKS APEVILGMGYK
MAPK9 ILDFGLAR
MAPKS9 NTISLLNVFTPQK
MAPK9 VIEQLGTPSAEFMK
NEK9  LGINLLGGPLGGK
NEK9 LNPAVTCAGK
NEK9 LQQENLQIFTQLQK.
NEK9 SSTVTEAPIAVVTSR
NEK9 VLACGLNEFNK
PRKDC INQVFHGSCITEGNELTK.
PRKDC NELEIPGQYDGR
PRKDC QLFSSLFSGILK
PRKDC YPEETLSLMTK
STK16 APELFSVQSHCVIDER
STK16 GTLWNEIER
STK6 SKQPIPSAPENNPEEELASK
STKS6 VEFTFPDFVTEGAR
TBK1 IASTLLLYQELMR
TBK1 LFAIEEETTTR
TBK1 TTEENPIFVVSR
TBK1 VIGEDGQSVYK
TNK1 AAALSGGLLSDPELQR
TNK1 VADFGLVRPLGGAR
TYK2 LGLAEGTSPFIK

11 CaMK2g 494 24 X 11

PCT/EP2006/062984



631 28 X 12 CamMK2d 456 21 X 12 DNAPK 610 24 13 AAKlL

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
WOHHE1H8H056PCT/ EP2006/ 062984 - 89 -
VIl and CZC§9 4 pre-m xed) Beads m xed

coupling (Bis
post - coupl i ng

(Bis VIl and’€zC8004)

KINASENAME | PROTEOTYPIC PEPTIDE
TYK2 LSDPGVGLGALSR

TYK2 MVVAQQLASALSYLENK
TYK2 SLQLVMEYVPLGSLR
TYK2 SQAPDGMQSLR

ULK3 ASVENLLTEIEILK

YES1 AANILVGENLVCK

YES1

EVLEQVER

WO
Si mul t anBeEP2006/062984

Table 16: Kinases and sequences of proteotypic peptides identified in the mix
experiment (beads mixed post coupling) '

PROTEOTYPIC PEPTIDE

KINASE NAME
AAK] 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




Identification Kinase M5 Score Nunber of peptides

also in post mx ldentification Kinase M5 Score

Nunber of peptides also in pre mx 16 CDK9 160 6 0 16
WORRRE/I85617 X 17 YES 108 5 X 17 AAKL 368 17 XUKER2#§6/062984

106 3 X 18 TEC 159 7 0 19 N5>3SK1 80 3 0 19

KINASE NAME PROTEOTYPIC PEPTIDE
CAMK2G FTDDYQLFEELGK
CAMK2G LTQYIDGQGRPR
CAMK2G NLINQMLTINPAK
CDK2 ALFPGDSEIDQLFR
CDK2 FMDASALTGIPLPLIK
FER HSIAGIIR

FER THAEDLNSGPLHR
FRAPI GPTPAILESLISINNK
GSK3A SQEVAYTDIK
GSK3A VIGNGSFGVVYQAR
GSK3A VTTVVATLGQGPER
GSK3A YFFYSSGEK

GSK3B DIKPQNLLLDPDTAVLK
GSK3B | LLEYTPTAR

GSK3B LYMYQLFR

GSK3B VIGNGSFGVVYQAK
GSK3B YFFYSSGEK

JAK1 LIMEFLPSGSLK
JAK1 LSDPGIPITVLSR
MAPKS APEVILGMGYK
MAPKS NIGLINVFTPQK
MAPK9 APEVILGMGYK.
MAPK9 ILDFGLAR

MAPK9 NISLLNVFIPQK
MAPK9 VIEQLGTPSAEFMK




BIKE 124 4 0 20 DNAPK 72 4 X 20 YES 108 6 X 21 ULK3

64 1 0 21 FRAP 59 3 0 - 90 - Table 15: Kinases and

sequences of proteotypic peptides identified in the
WQRGI1$48%eous coupl i ng experi ment Kl NASE NAVEPCT/EP2006/062984

PROTEOTYPI C PEPTI DE AAK1 APEMVNLYSGK AURKB | YLI LEYAPR

AURKB LPLAQVSAHPW/R AURKB SRVOPTAAPGQK CAMK2D

DLKPENLLLASK CAMK2D FTDEYQLFEELGK CAMK2D GAI LTTMLATR

KIGASE RARECE TPROTEB Y PIC PEPTDE T 1 K2
NEK9 AGGGAAEQEELHYIPIR
NEK9 LNPAVTCAGK

NEK9 L.QQENLQIFTQLQK
NEK9 SSTVTEAPIAVVTSR
NEK9 VLACGLNEFNK
PRKDC AALSALESFLK

PRKDC DFGLLVEVR

PRKDC | DILPCLDGYLK

PRKDC DLLLNTMSQEEK
PRKDC DQNILLGTTYR

PRKDC FMNAVFFLLPK

PRKDC FVPLLPGNR

PRKDC | GLSSLLCNFTK

PRKDC HSSLITPLQAVAQR
PRKDC INQVFHGSCITEGNELTK
PRKDC | LAGANPAVITCDELLLGHEK
PRKDC LATTILQHWK

PRKDC LSDFNDITNMLLLK
PRKDC LYSLALHPNAFK
PRKDC NELEIPGQYDGR

' PRKDC QCLPSLDLSCK

PRKDC SDPGLLTNTMDVEFVK
PRKDC SIGEYDVLR

PRKDC SLGPPQGEEDSVPR
PRKDC VTELALTASDR




ALFPGDSEI DQLFR CDK2 FMDASALTGEPLPLI K CDK9 | GQGTFGEVEK

CDK9 LLVLDPAQR CDK9 NPATTNQTEFER GSK3A SQEVAYTDI K

GSK3A VI GNGSFGWYQAR GSK3A VTTWATLGQGPER GSK3A
WOHIY/SREIK GSK3B DI KPQNLLLDPDTAVLK GSK3B LYMYREHFF2006/062984

GSK3B VI GNGSFGWYQAK JAK1 L
NAVE PROTEOTYPI C PEPTI DE JA

FLPSGSLK
"LSDPA PI TVLSR MAPKS

-91 - | G NASE

APEVI LGVGYK MAPK9 | LDFGLAR MAPK9 NI | SLI NVETPQK MAPK9

KO (4

K_t@@l = I:I—IVK

& e 2R ﬁ?ﬁéﬁw

9 LNPAVTCAXK
TSR NEK9

STK6 QWALEDFEIGRPLGK
STK6 SKQPLPSAPENNPEEELASK
STK6 VEFTFPDFVTEGAR
TBK1 TASTLLLYQELMR
TBK1 LFAIEEETTTR

TBK1 TTEENPIFVVSR

TBK1 VIGEDGQSVYK

TEC ELGSGLFGVVR

TEC GQEYLILEK

TEC HAFGSIPENEYHK
TNK1 AAALSGGLLSDPELQR
TNK1 ANLWDAPPAR

TNK1 MLPEAGSLWLLK
TNKI VADFGLVRPLGGAR
TYK2 AAALSFVSLVDGYFR
TYK?2 HGIPLEEVAK

TYK2 LGLAEGTSPFIK.

TYK? LSDPGVGLGALSR
TYK2 MVVAQQLASALSYLENK
TYK2 SLQLVMEYVPLGSLR
TYK2 SQAPDGMQSLR

YES1 EVLEQVER




10

15

20

25

30

35

VLACGLNEFNK PRKDC | NQVFHGSCI 1 EGNELTK PRI CDC

NELEI PGQYDGR PRKDC QLFSSLFSG LK PRKDC YPEETLSLMIK

STK16 APELFSVQSHCVI DER STK16 GTLWNEI ER STK6
WEKOPLEGPENNPEEELASK STK6 VEFTFPDFVTEGAR TBKECT/EPZ006/062984

| ASTLLLYQELMR TBK1  LFAI EEEJ FI R TBK1 TTEENPI FWSR

TBK1 VI GEDGQSI VYK TNK1 AAAL LSDPELQR TNK1

VADFGLVRPLGGAR TYK2 LGLAEGTSPFIK - 92 - KI NASE NAVE

PROTEOTYPI C PEPTI DE TYK2 LSDPGVGLGALSR TYK2

M/VAQQ_ASALSYLENK TYK2 SLQ_VI\/EYVPLGSLR TYK2

Synthesis indoi ligand 91 : 5-[5-Fluoro-2-o0x0-1,2-dihydro-indol-(3Z)-ylidenemethyl]-
2,4-dimethyl-1H-pyrrole-3-carboxylic acid (3-amino-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 HC]
conc, and the solution stitred at room terperature for 5 hours. The precipitate was
collected, the solid washed with water (2x15ml) and dried in the vacuum oven at 40°C
(0.262,30%). 'H NMR. (400 MHz, DMSO-dg) § 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'-cthylcarbodiimide (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 regidue
purified by flash chromatography (Hexane : Ethyl acetate(50 t0100%)) to yield the desired
compound as a yellow solid (0.30g, 52%). 'H NMR (400 MHz, DMSO-ds) § 11.90 (s,
110); 9.50 (s, 1H); 7.50 (m, 1H); 6.90 (m, 1H); 3.20 (g, 2H); 3.00 (q, 2H); 2.30 (s, 3H) );
2.20 (s, 3H) ); 1.60 (m, 2H) ); 140 (s, 9H). LCMS: method D, RT=2.103min,
[M+Na'=346], and [M-Boc+Na'=246].

Step 3: [3-({5-[5-Fluoro-2-ox0-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1H-
pyrrole-3-carbonyl } -amino}-propyl]-carbamic acid tert-butyl ester
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AANI LVGENLVCK YES 1 EVLEQVER Table 16: |1Ci nases and
sequences of proteotypic peptides identified inthe
m x experinment (beads m xed post coupling) KI NASE

WO LIRROTECTYPI C PEPTI DE AAK1 ADI WALGCLLYK ARSRICEP2006/062984
14F 11DDFEI GRPLGK AURKB | YL| L EYAPR AURKB
LPLAQVSALI F' W/R AURKB SNVQPTAAPGQK BMP2K ADI WALGCLLYK
BMP2K | TDTI GPTETSI APR CAMK2D AGAYDFPSPEVWDTVTPEAK

A Gl AR SRR BS s U FBER TP eminol propy-

carRinPENd teAStyl- es@3 (0.2R0ABE2uaMY BRRGFEDTYR]E-diprR-pEol-2-one
(O.ﬁ‘@g‘mg%%@%& %L&%P%PW& 78°C for 3

hours. The reaction was cooled to 0 (I? an %LeDr%stﬂting precipitate filtered, washed with
cold ethanol. The product was suspended in ethanol (4ml) and stirred at 72°C for
30minutes. The reaction was filtered, the precipitate dried in a vacuum oven at 40°C to
yield the desired compound as a solid (0.265g, 94%). '"H NMR (400 MHz, DMSO-d;) 8
13.8 (s, 1H); 11.00 (s, 1H); 7.80 (m, 2H); 7.70 (m, 1H); 7.0 (m, 1H); 6.9 (m, 2H); 3.30 (q,
2H); 3.10 (q, 2H); 2.50 (dd, 6H) 1.60 (m, 2H) ); 1.40 (s, 9H). LCMS::method D,
RT=2.86min, [M+Na'=479], and [M-Boc+Na'=379].

Step 4: 5-[5-Fluoro-2-oxo-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1H-
pyrrole-3-carboxylic acid (3-amino-propyl)-amide ‘
[3-({5-[5-Fluoro-2-oxo-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1H-pyrrole-
3-carbonyl}-amino)-propyl]-carbamic acid tert-butyl ester was suspended in methanol. 2ml
of HC] (4N) in dioxane was added and the reaction stirred at room temperature overnight.
The solvent was removed to yield the desired compound (0.098g, 91 %). "H NMR (400
Mz, DMSO-ds)  13.8 (s, 1H); 11.00 (s, 1H); 7.90-7.70 (m, SH); 6.9 (m, 210); 3.30 (q,
210); 2.80 (g, 2H); 2.50 (dd, 6H) 1.80 (m, 2H). LCMS: inconclusive due to fluorescence.

All reactions were cartied 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-5u 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 watet 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 1lml/min | 0-2.5min 7 min

7mn 5.95% MeCN




FMDASALTG PLPLI K FER HSI AG LR FER THAEDLNSGPLHR FRAP1
GPTPAI LESLI SI NNK GSI C3A SQEVAYTDI K GSK3A
VI GNGSFGVWYQAR GSK3A VTTWATLGQGPER GSK3A YFFYSSGEK
WEBKEBHBIKPQONLLLDPDTAVLK GSK3B LLEYTPTAR GSI CBBI/EP2006/062984

LYMYQLFR GSI C3B VI GNGSFGWY
LI Nl EFLPSGSLK JAK1 LSDPA PT
MAPK8 NI | GLLNVFTPQK MAPK9 APEVI LGMGYK MAPK9 | LDFGLAR

K GSI C3B YFFYSSGEK JAK1
LSR NI APK8 APEVI LGMGYK

VAPKE NI TSCCNVFT PR TVAPKY ™ VI EQLGIIPSAEFVK] - 94-
| Cl NASE NAME PROTEOIYPI C PEPTI DE |NEK9
AGGCGAAEQEELHYI PI R NEK9 2.5-6min
95% MeCN
B Analytical positive | ANAL_POSM | lml/min | 0-11roin 15 min
lon | 5-95% MeCN
11-13min
95% MeCN
C Loop injection, Iml/min | 95% MeCN Imin
Positive
D Analytical positive Short column Imlmn | 0-4.5min 5min
Ton ANL Positive 30-95% MeCN
E Analytical High pH | Analytical High | 3mi/min | 0 to 8min 10min
| pH 5-95% MeCN
8 to 9min
95% MeCN

Table 18: Abbreviations used in chemistry protocols

‘aq aqueous

D doublet

DMSO dimethyl sulfoxide

G gram

HCl1 Hydrochloric acid

HPLC high pressure liquid chromatography




LNPAVTCAGK NEK9 LQQENLQ FTQLQK NEK9 SSTVTEAPI A' WTSR

NEK9 VLACGLNEFNK PRKDC AALSALESFLK PRI CDC DEGLL' VEVR

PRKDC DI LPCLDGYLK PRKDC DLLLNTMSQEEK PRI CDC
WORIPLHETTYR PRI CDC FMNAVFFLLPK PRI CDC FVPL L PRREEP2006/062984

PRI CDC GLSSLLCNFTK PRKDC | |

LI TPLQAVAQR PRKDC -

| NQVFHGSCI TEGNELTK PRKDC LAGANPAVI TCDELLLGHEK PRKDC
LATTI LQ 1 WK PRI CDC LSDFNDI TNMLLLK PRI CDC LYSLALI NNAFK

RRKDC NELEI PGQY

LC¥Bpa | TNTVDVEVK]

‘ Kgfcné%%%{ %ﬁﬁ%ﬁ&%@svm

PRKDC VTELALTAS

M ultiplet
mins minute
mmol ' millimole
N Normal
NMR nuclear magnetic resonance
Q quartet
RT retention time
S singlet
sat saturated
T triplet
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- 95 - | ONASE NAME PROTEOTYPI C PEPTI DE STK6

QWALEDFEI GRPLGK STK6 SKQPLPSAPENNPEEELASK STK6

' VEF11, PDFVTEGAR TBK1 | ASTLLLYQELMR TBK1  LFAI EEET 1
WQ HO0G13I6 TTEENPI FVWWSR TBK1 VI GEDGQSVYK TEC FCT/EP2006/062984

ELGSGLFGWR TEC GQEYLI LEK Eﬁ HAFGSI PEHEYHK TNK1

AAALSGGLLSDPELQR TNKL ANLVIDAPBAR TNK1 MPEAGSLW LK

TNKL VADFGLVRPLGGAR TYI C2_AAALSFVSLVDGYFR TYK2

SQAPDG\/QSLR YESl
Synthesis of = quinazoline ligand 32: 7- (4-ammo)-hutyloxy-4—(2-ﬂuoro—4 bromo-
phenyl)-amino-6-methoxyquinazoline

Step 1: 7-benzyloxy-4-(2-fluoro-4-bromo-phenyl)-amino-6-methoxyquinazoline
To a solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline (0.250g, 0.83mmol) and 4-
bromo-2-fluoroaniline (190mg, 1mmol) in i_sopropaﬁo] (10ml) was added hydrochloric
acid (4M in dioxane, 0.230ml, 0.92mmol). The mixture was stirred at 90°C for 2 hours.
The reaction mixture was allowed to cool down to room temperature. The solid was
filtered off, washed with cold isopropanol and ether and finally dried overnight at 50°C,
affording the title compound (0.297g — 79%).'H NMR. (400 MHz, CD;0D-d,) 8 8.65 (s,
1H); 7.96(s, 1H); 7.55(m, SH); 7.40(t, 3H); 7.30 (s, 1H); 5.37 (s, 2H); 4.89 (s, 1H); 4.08 (s,
1H), LCMS: method C, [M'=454].

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 stitred 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:OD-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-flucro-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%). 1 NMR (400 MHz, CD;0D-d,)
5 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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WEG2MGIREDIor 0- 2- 0x0- 1, 2- di hydr o-i ndol - ( 32) - yI i HeHErALPGp2984
15 2,4-di met hyl- 1FprrroIe i carboxylic acid
(3-am no- propyl) - anm de Step10
5- Fl uoro- 1, 3-di hydro-i ndol-2-one A solution of

o {7 2T liho st i PRSIt Bk 228 lgéﬁﬂ”%%s ",

LChﬁBm@mndBrﬁTF%Qﬂmmjﬁﬂ&ﬁ%ﬂ@]reactlon was heated at 10
110C for 4 hours, then cooled at 0C. The preC|p|tate

was filtered and washed w th mater The sol i Q?s
Stepds pe nddd(draming)- Brtyloxprn(z- fTores 4 phrpmgzplcn EXAEP’@B
and the sol ution
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micotehi (f'short coimmﬁm Galuing fowywasobinide gl pcoaga avater and

WRE aﬂ\fiﬂj&n@n %mtﬂérd: 10{11 W@’eieﬁ SRERDIS and
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111). 7.50 (m 111); 6.90 (m_111); 3.20 (g, 211);
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2 5-6mn 95% MeCN B Anal yti cal
POS.MImM/mn 0-11m n 5-95% MeCN 11-13m n 95% MeCN 15
mn C Loop injection,

WA 146 cal

Positive

mn

positive

| on. ANAL

ImM/mn 95% MeCN | m

Anal yti cal

H gh pH

positive lon Short colum ANL F%%T’FI’W%G’“Z”“
ImM/m 0-4.5m n 30-95% Me

Anal ytical H gh pH 3m/mn 0“to 8m n 5-95% MeCN 8 to
9m n 95% MeCN 10min Table 18: Abbreviations used in
B o Ry Bt & AT ST (B8R s 5
Dol Tmessure 1Ly doehomatoaraihy Y0 o5 e
11-13min
95% MeCN
C Loop injection, 1ml/min | 95% MeCN 1min
Positive
D Analytical positive Short column Iml/mn | 0-4.5min | 5min
Ion ANL Positive 30-95% MeCN
E Analytical High pH | Analytical High | 3ml/min | 0 to 8muin. 10min
' pH 5-95% MeCN
8 to 9min
95% MeCN
Table 20: Abbreviations used in chemistry protocols
aq aqueous
D doublet
DMSO dimethyl sulfoxide
G gram
HC1 Hydrochloric acid
HPLC high pressure liquid chromatography
LCMS liquid chromatography — mass spectrometry
M Iﬁultiplet
mins minute
mmol millimole




- 99 - LCMS liquid chromat ography - nass spectronetry
Mmultiplet mns mnute nmmol mllinole Nornmal NI\/R
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WO RWE1803 ngl et sat saturated T triplet WD PCT/EP2006/06298
2006/134056PC’I'/EP2006/06298]3}3 100 - Exanple 6:
Synt hesi s of ki nobead |igand~6 (quinazoline |igand
32) Synthesis of quinazoline |ligand 32:

/-(4-an1n0)-butngXﬁg4-(2-Tluoro-4-bronDphenyf|-anlno

N'-6-m=.~thoxyquina 5 Step

, 7-benzyToxy- 4 4&ﬂ%ﬁ%§g§tér@&8&? phenyfi - am no- 6- net

Xyqui nazol i ne 1 on” o

Q 7-benzyl oxy-4-c &%&@ 6- met hoxyqui nazol i ne (0 250g,
0. 83mml ) and 4} ono-2-fluoroaniline (190ngy, | mmol)

RTI N |sopropanol (Lkhn Wes added hydrochloric acid (4M
in di oxane, 0.2B0ml, 0. 92nn0|§ The m xture was

stirred at 90C g1 hours. 10 The reaction mixture
was aIIovx&si_.t_o_c_o_o%_dmm to roomtenperature. The

satSoOlid was filterggrefli, washed with col d i sopropanol
and ether and finally dried overnight at .50C

T affording the tlﬁ@ﬁﬁconpound (0. 297g - 799 . 1H NMVR
(400 NHz, r‘n’mndm 8 8 65 (s—41i)i—F96{s—111)

Ty

7. 55(m 511) 7. 40(t, 31-1); 7.30 (s 111) 5.37 (s,
211); 4.89 (s, 1H); 4.08 (s, 111). LCMS: nethod C

[ ML=-454]. 15 Step

2: 7- hydr oxy-4- (2-fl uor o- 4- br ono- phenyl ) - am no- 6- net ho
Xyqui nazol i ne

7- benzyl oxy- 4- (2-f|uoro-4-bronn-pheny|)-an1no-6-netho
xyqui nazol i ne(297ng, 0 654mmo1l) was dissolved in
trifiuoroacetic acid (5m) and the solution was
stirred at reflux for one hour. The reaction m xture
was allowed to cool down to roomtenperature 20 and
poured onto ice. The solid was filtered off and taken
up in nmethanol. The solution was basified using
aqueous ammonia (to 0-111) and reduced in vacuo. The
solid was collected by filtration, washed with cold
water and ether and finally dried overni ght under
vacuum at 50C, affording the title conpound. (0.165g
- 69%.11-1 NWR (400 MHz, CD30D-d4) 3 8.55 (s, 111);
7.89(s, 1H); 7.52(m 3H); 7.13(s, 111); 4.08 (s,

311). LCMB: 25 nethod C, [ M=3641.

St ep3: 7- (4- am no- pht hal i m de) - but yl oxy-4-(2-fl uor o- 4-
br ono- phenyl) - am no- 6- et hoxyqui nazo |ine The

N( - 4- br onobut yfi - pht hal i m de (0.355g, 0.1.187mmuol)
was added in one portion to a 30 m xture of

7- hydr oxy-4- (2-fl uor o- 4- br ono- pheny1l) - am no- 6- net hoxy
gui nazol i ne (360ngy, 0.989mmvpl ) and potassi um
carbonate (410ny, 2.967mmo1l) in dinethylformam de
(7mLl). The reaction mxture was stirred at 60C for 2
hours and then all owed to cool down to room
tenperature. Water (10ml) was added and the
precipitate was filtered off. The solid
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was washed with cold water and nethanol and finally
dried overnight at 50C under 35 vacuum affording t he
title conpound (0 317nmg - 57% . 111 NWR (400

WEmo4E®) o 9.49 (s, 11-1); 8.29(s, 111); 7. %@(@%’2006/062984
411); 7.71(s, 111); 7.61(m,111); 7.47(t, 111,
J=8.311z); WD 2006/ 13405 I"EP2006/ 062984 - 101 -
7. 413(n1 113); 7.11(s, 11); 4.09(m 211); 3.87(s,

1 7

2 Qf pad (f’lﬁe(f'éfla)urodﬁ%_)_ met hod

! o ALY AA- ... P
4 7-(4- am no) butyl oxy 4- (2 fl uor o- 4- br ono- phenyl ) -am
i no- 6- 5 met hoxyqui nazol i ne A suspension of
Kméﬁ 89 R stﬁﬁxgg%nﬁywﬁ Minedizbd aé&oft@ﬁgaro%@foqmmg
enyTI)-am no- 6- methoxyqui nazoline (15
propeob5nmol ) i n di net hyl for mam de (5nl) vvas treat ed

wi th hydrazi ne nonohydrate. The reaction m xture was
stirred at roomtenperature over 2 days

stcpdt MR EER o SRS Al Sente PO gIaLT 00"
then reduced in vacuo. The thick yell ow oi | was
purified using the "catch and rel ease" nethod

DiskdI$€ bﬁbfosﬁfﬁ}?)ﬁeg é}'ld&ﬁg \musuBimch NG &afny)al1aabvagriree DMF,
T

w5k SN Gy oo o

ACHERr ﬂétéﬂl)matim&ﬁ’@lm relhmg staflin@3rauntusiig a ZCME sysseml (8GILENT,

111]%% Foré;% - 1\%81%%1 ysts: Solgl(m%ﬂeé%n@‘}nﬁifﬁ;s cﬁlﬁﬂe)i:(llan:o 50 ul 100 %
ACNl ﬁﬁer fho, rn@wgé 11121%131’ tcthe TGRS ISYsIng ?“@éamplef
epatdtion A darfi@PGilt aPNHoWeHte o€ 450 [Bekirwith 0ndéforntie adid in water as
solm%ﬁ?{wé“ SEEED YOO it Bl 9k
colama ¢Z.ORBASBExEB8dedC BGIEEE, Sisrmen) uhﬁr@tenhfrgwdﬂ % K095
% B B ’ﬂ%]r%t] rﬁv%s&%gnce‘is Bbsérvéa af?B4 ﬁnﬁh@ﬁlo[ﬁcﬁlapﬁﬁss of

col'um™) , | 'ym w was |

the §emp@1mdsls determined @50 tbé(ra ¢ sfags f@ﬁﬁ%ﬂ IQIS(S@“
AGLLENT@GeMMn@): tTihe fecoadedmiatandre bkacked Mamellpifin ﬁrs&vemzéyms serves

5 1 £ h
L R
W@ngm@tsaﬂ forl 086 RpsfamiagampuBlbisgt &0 G5 RHEH PLRRERSPOrIRe A

Anal yti cal positive 7nuf OS7. M_L.j nl | 5mn
To Qlegsg/sm éﬁu%ssowrﬁ sluion, %&T&W% Off}ETY"Om’ Beid ath tydride (Merck
AR ﬁ%@ﬁ&?@&dﬁ%@@faﬁ&ﬁﬁ&sﬂ elodd 100 Bo piehl iy finished within 10
S| t IV L PCB XN

o, e LT A M B e SRR o
anallysk byil /C-MSasMe@tibddrbove The molecular mass shifts from 467.5 Da
(unmodified Staurosporine) to 545.6 Da (modified Staurosporine) for the singly charged
molecule. If the reaction was not complete another tenfold excess of the diglycolic acid
anhydride is added and the mixture kept for another 30 minutes at room temperature. The

reaction mixture is analysed by LC-MS as described above. .

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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Anal ytical positive lon Short columm ANL Positive

InVnan 0-4.5m n 30-95% MeCN 5min E Anal ytical Hi gh pH

Anal ytical Hgh PH 3nml/min O to 8m n 5-95% MeCN 8
WOHOH1H83, MeCN 10ni n Tabl e 20: Abbrevi ati ons %5@09%062984

chem stry protocols aq aquaggs D doubl et DVSO
di met hyl sul foxi de G gram Hydrochl oric acid HPLC
hi gh pressure liquid chromatography LCVS |iquid

i HRRGA AP cartfBR 3nd BEGH RFTRER 1t WG bdofl Rbw FaiBSs above.
Afig0be aqlau@smswmmmﬂ prsebibsmeh theertridge npgt tha modified
stalﬁHﬁJoﬁﬁé Is%gﬁ&td e (28 9RAGRE Qs SahddtirsRTiiK SYEATNM1 % TFA,
ther with 18 9% AT Shd finally with 20 % ACN, all with 0.1 % TFA in watcr. The
modified Staurosporine is then eluted with 70 % ACN, 0.1 % TFA in water, followed by
80 % ACN, 0.1 % TFA in water. The eluates are combined and dried in vacuum.

Step 2: Coupling of the modified Staurosporine to the solid-phase bound diamine using
PyBroP-chemistry

Dissolve the modified Staurosporine in waterfree DMF and add to pre-swollen Bis-
(aminoethyl)ethylene glycol-trityl resin in DMF (IRIS Biotech, Germany). The solid phase
bound diamine is added in 2 to 3 fold excess. To the slurry add 10 pl of diisopropyl
ethylamine (DIEA, FLUKA, Germany) and a five fold excess of PyBroP over the modified
Staurosporine. The reaction is carried out for 16 bours at room temperature under
permanent mixing over an end-over-end mixer. Check the supernatant for unbound
modified Staurosporine by ITPLC using the LC-MS system as described above, This step is
not quantitative, only the disappearance of unbound modiﬁed_Staurosporine is measured.
After the reaction is completed (no unbound modified Staurosporine can be detetced
anymore) the resin washed with 10 volumes of waterfree DMF and two times with 10
volumes of DCM.

Step 3: Cleavage reaction

The resin is then resuspended in 5 volumes DCM, cooled to 6 °C and 1 ml TFA is added.
The former light yellow resin should now tur 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 HPL.C
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 m1 DMF. From this solution 5 pl are mixed with 50 pl of ACN
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WG H83or i ne) Ki nobead igand 7 based on  FCT/EP2006/062984
St aur ospori ne was synt hesi z according to the
following protocol. 5 Step 1 Mdification of
St aurosporine with diglycolic acid anhydride Di ssol ve

r ri i | ' .

end33 FHER3RRY0 Sy LRI Tht ol uiPmai et b ooty 7.8 De.
The peal a®a aF2&mmhs elated igtthopeaksugg) of shecunmpdafedayiauraspesige as 100
% alyBed dakcrbbd10 ACN for determination of the

relfative starting anmount using a LC-Ms5 system

(AGQ LENT, Germany). For the LC-MS analysis 5 pl of

the reaction mxture is diluted into 50 pi 100 % ACN.
Thbdified banonghineiixised far uplugsioddiib-aetivated seplerdse Bl Gsual via

' o . ot . Ao inaiutip
ts QO LRS. WEARAPLA ARl s SEBRE Py 91 i
DM§E} end themupsespendedswith b ml watgrpedXMS9, T thi suspasieni2Q wl of
TEAGDWBEM @ En s@RvVASRT 0Bl WiiokoBthe medifidd BraucdsBorife @ADMEN

Dirp e P el PR RO AT B 72 dginf oF 1200 mn,
20 phsfdhdsupematast is hakenaed 5 ad is284lysed byt He-MB.| Aler 1@rboresgmder
conBhudd3 %ﬁﬁﬁgrbﬁlﬁ%ﬂ%nﬁlfér,%@.b EhsRIH ik B&thbhoBd SdMIME 20 pl are

r upol nggl

takephfg SeleEBiAaAE WHPIIAS WROHBL %ﬁﬁ%@gﬁﬁé@%@f 5 ulby

LCan8 by 8éssritgl abese.dSsubite 160 Brudahdmbdified Bawoaperidedt bamd. The

f_the viel f ' .
e 3G B AR SN SCBFSbiy 1 m
DMt et Bhhdfethone lemire MR EE Gerananybis ppided to dlosk|ugreacted NHS-
activhiBd ERBPL Mhe featBbilld QAR okP f?| 14 Haures SonBhudstis@hixg! After the

¢i d"anhydri de ( Merck rymany) in, i.Ss added.
vloghgag RGP UEe W G oA e PTG s BRaRals (MFRCK.
Gerhthny) andtstsred ahd lsluogy dtRI°C uptil wéexi ng 5 pl of the
reaction mxture with 50 pl ACN and anal yse by LC M5
as desci bed above. The nol ecul ar nass shifts from
467.5 Da 25 (unnodified Staurosporine) to 545.6 Da
The(fpdevingeepespnrse pedi ne) for the singly charged

nol ecule. |If the react] ot conpl ete anot her
DWeNﬁhWé@gnﬂplqeﬁgi%%%ﬁt acid anhydride is
dded, and. t ] Xt . )r anot her 30 m nutes at
TE&D W@@W&SM’%@%&@* n mixture is anal ysed by
ChC— e ' Y ter the reaction is
A coﬁpmgﬁ%aeﬁ%%gm%giﬂg?ﬁ)hospori ne can be
TRASERRIRaceRc Aid \PLAEA 3e59);added to the reaction
m xture, F??st \t@_t“quench the acid anhydride, secondly
Pyﬁr@PQBfoH{@trfsgiyn%ﬁhinG-ﬁhhﬁﬂﬁnﬁﬁi K@i RBphdspieRaMo@bidebkm, 01-
Cl18 solid’phase extraction cartridge (Phenonenex,
62- 7r)f'any) by activation with 10 nl nethanol and
L.li.bration w 0..1,%TFA in water. The sol vents
Dcﬁ!gﬁlﬁb‘mﬁﬁwﬁgm&%?ﬁ)t ridge wwth a flow rate of
MRRRA [ : et y using a nenbrane vacuum
D puﬁp::.: fﬁ'&isggfxﬁ}éléﬁiﬁfeac %%89'm
2006/ 134056PCT/ EP2006/ 062984 - 105 - mi xture is
applied to the cartridge and drawn through it with
the same flow rate as above. After the solution has
conpl etely passed through the cartridge and the
nodi fied staurosporine is bound to the C18 materi al,
it 1s washed first wwth 5 ACN 0.1 % TEA, then with
10% ACN, and finally with 20 % ACN, all with 0.1 %
TFA in water. The 5 nodified Staurosporine is then
eluted with 70 % ACN, 0.1 % TEA in water, followed by
80 %ACN, 0.1 % TFA in water. The eluates are
conbi ned and dried in vacuum Step 2: Coupling of the
nodi fied Staurosporine to the solid-phase bound
di e}_rri' ne .uii. ng PyBroP-chem st ry }O Di §§g| ve t hg o
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25 PyBroP: Bronmp-tris-pyrrolidino-phosphoni um

hexaf | uor ophosphat e (Novabi ochem 01- 62-0017); DCM

Di chl or met hane (FLULCA, 66749); DVBO ,
WERRe i ul f oxi de (FLUKA, 41648). WO PCT/EP2006/062984

2006/ 134056PCT/ EP2006/ 06298@ 107 - Exanpl e 8:

I n-lysate conpetition bindi g and quantitative

protein affinity proffie (PAP) This exanple

%Won i t%ln qlnﬂ uL\ i 'VL lr%ﬁﬁta%n

(PARSt conpound, Bisindolylmaleimde VIII (Bis VIII a
wel | known ki nase inhibitor; Davies et al., 2000.
Specificity and mschanl sm of action of some conmonly

ThigSrmie SjsSirdjes Gopajeriiat biadins 9! B oot Gl PR iy
aspadtlofderigventien)t Ast’est@ompoumtl Bisindolyichialeonith & IH4BFVIIL, a well
m%olﬁg%sﬁ %311 ‘3}:}0‘3{@ a\bc\fsS&%af 1 20-666 Hﬁltk%ﬁ@%aﬂﬁ%ﬂ@ﬂcﬁﬁﬁ %FI some

to captu

comeemly HidprPieBdkinase gmbmt%mmpm douspal 081 (b 15 951951 was

addell € KENPREASheBY ralléiwi&@ftﬁe ieb!%nﬁabuﬁm Bivd 12 the target proteins in
ar at

the S50, BRLF B s St i B RIRG eRR matcie o comtpre
renfaitdng Breatatgetprojeiny Thepsteipeund ﬂmths Jirpbeasls mpagix Wﬁmthen
elu%éé %ﬁﬂ{éte? éi?ﬁ o?!ﬁ@ilngﬂfb%ﬂ%f %E}%Iﬁ‘c@d 5oy B@Stﬁbﬂfd&%/aﬁ{léé gui bivd

trix we romt I ni mat’ri x- and
analbiggd @qu@mqnyd@%w tegyb gﬁéﬂﬁaﬁvﬁ?ﬁ%ﬁm delgeion.
el ecrophoresis and transferred to a blotting
menbrane. | ndividual kinases were detected with
ForsWestérhibbot analyztmplrownsalgmnd $¢ theSKBualyphalrix @8Kadeted framthe
[
affihj Jﬁnﬁe 04 ﬁs%)sluenﬁ}%e]?ﬁét% by SPRWSoI R Iarhide ggpélgﬁ&ﬁ&?esw and

B s” VLI revent ed _bi.ndi n f

trangfraroq g ghlottmgdp@ph@n Hidpplkinases weiRglerigd pdthyspecific
antiﬁb@l@@@g’tﬁl%t Gsmsalpha,rt}ﬁ(ﬂmxﬂamgm 4 Me result shows that

st 0 o FRRESHY AP OB o e
GSKﬁdpl@et@tﬁsmhe@a tortbe kmnb@éa dwirisuin ardvse ddong H@ﬂnwdncreasmg

conbHiraiisSPthiih & i3hiBhey BM@Q]I%@(HE&JI R_fdd lBﬁIﬂEﬂgQﬂ' GSK3
agal nst _the Bis VI Iazéog‘ge Jon \Fggl{j@? gtﬁ |
alpha andi GSK hetn fp dhekinob qr {2dps fjgna
wadduaptifédcindployedmamsste B&gmcwmmmamba addedve the el dysat:
(Flf [9 he affinity matrix and subsequently separated
%uﬁ - Pol yacryl am de gel el ecrophoresis. Suitable

gel areas were cut out and subjected to in-gel
proteol ytic digestion with irypsin. Four tryptic

For&/ir@ §&ntiB G F&éct{o%fo rp?&@itﬁﬂ diy:'iﬁasE @pdch:bﬁ@trfj pfoiﬁﬁsﬁﬁére Biged from
. concgcen | ONS LN e
the @ %Pa)mwisq% SEmeRly SereR %Z%?ﬁi Z’a’g E’Hﬁﬁ%ﬁ?‘ fgcropboresis.

Suitbhdgieh adaSters anpbwsndsulgeciedhioyin-edl protealysic digestion with trypsin.

Fodl‘%a%@é pﬁcgggl fip 1%95&}{1 g@g&%@aﬁgmmﬁ; istcoﬂ&Trﬁ%ﬁgns in the

ectrum (Ross et a
lysaﬂgenﬂ ong PVISE) eopiral prese kabpled wath iTRAQ wagsnts and the combined

2 og\ger%é %%Igﬁa n?@&ﬁl‘gl&%@g?dswmiﬂla@mp&ﬂrdiwtaln&l@sm followed by
Peﬂ% g b s/ PRIGS: B Boss sl 0o MR FEprptein

qudnﬁtaﬁbfs iro$ackinolomiy cksaerayisiieaising awenereddivedasabario tagging reagents.

t I
Mo El P ERT A R, TR e R direlaplfesor
indiviguglipreteins, werp defeaied and eelative anighsity valyes vigse caletlated (Table 21).
BindGuh4 958 RGTdeRRERGEH SR IBdwn (Higlte 5).(The 18Rjivevialeusity 50
representing the affinity of kinase-conpound pairs-
are simlar to 1 C50 values reported by |cinase enzyne
assays (Davies et alL, 2000. Specificity and mechani sm
of action of sonme commonly used protein kinase
i nhibitors. Biochem cal Journal 351 (Pt 1): 95-105).
5 1. Cell culture Jurkat cells (clone E6-1 from
ATCC, nunber TIB-152) were grown in 1 litre Spinner
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WD 2006/ 134056PCT/ EP2006/ 062984 - 110- Cel - separ at ed

proteins were reduced, allcylated and di gested |n gel

essentially followi ng the procedure descri bed
WEHBGEHBko et al ., 1996, Anal. Chem 68: 850- %% P2006/062954

Briefly, gel-separated prot%l ns were excised from the

gel using a clean scal pel, 1%8duced usi ng 10 tril S4

DTT (in 5mM anmoni um bi carbonate, 54C, 45 m nutes)

B BHRSRAMER Y SL RN O LB B MM 8090561 0 vaues

repottat wekikask onzy30e mm@@m%mhc"é@()a ﬁnﬁcﬂiqxtw agd spchanism of
actgﬁ QF %ﬂégdﬁﬁ@ﬂ? eesiredin 0ingk8linMibitdis. ABbEHeRRcal TOLRAAI B51(Pt 1):

ronmega) at a’protease concentration of 10 ng/gl in

% Tri et hyl anmoni um hydr ogencar bonat e ( TEAB) .
Di gestion was allowed to proceed for 4 hours at 37C
and the reaction was subsequently stopped using 5 gl
10 6.2 Sanple preparation prior to

f c aci d.
—(%nﬁ-;q—;u,msgs by mass spectrometry Gel plugs were
Jurﬁii‘céﬁs\%% e'Ew 1@%&%@%&5@%@& 52\t mwattmsmr

once 1%{ormc ac:|d 8toﬁ1tthntro
askﬁ(mmasfaenﬁ%l#é%% 7 SspasonaiRl vitrogen,
#2 mapr)_rsmpdu@preﬁmmsa nﬁlhelS)%\Eeml_ Bmvm@Semma(hmmc@nm mdexlﬁty
be@&%%é& ng‘;gglzll %elﬁ taéﬂ Et@@fé# @en}:—ljiﬁgﬁﬁﬁt EE@pellets
wemd"mzemmlalmfbmﬁogfﬂn andesub%eﬁtlelébfnﬁs@%at §@°(b74 gM 0. 22
p.Mand 0.67 pMBis VIIl) and the solvent control
(0.5% DVBO were treated with different isoners of

the isobarigc ta Sgi ng reagent (i TRAQ Reagents
ZMM part number 4352135, Appli ed

Iurgzi} %R St S0 gwggﬁ%eerd rﬂl 2 'ph er%hmg(?égmzep- H]Telyélg- RaR ?@QM‘ fis-HCl,

xed,” ‘am ne
0. 8%551?@ 6% glagvenlt $50 tM Negh 1. 558 1\@(112 é’ép@Md%@, il paipodiym
vark@4E, Oinh BTENbIIE l@ﬁ'c@ﬁﬁ)le‘i@BD*l‘ﬁsﬁm& (PEbtease inhibitor cocktail,

R e e e R

nmbmdimgjs iechinmizpd POTHHR &ytra:nbfermdt tuFGund faﬂcmn tulgs, impbated for 30

mix:nsuil SU({D 1§e ps%u% ﬁé&ﬁ 9%'1?)3&1 n:uﬂ:s %ﬁz@b %e ad oy Fi\Boo rpm 1%} Sorvall

SLAﬁmmcealg@hﬂ‘hmemaé@ém&amfe tgran liressriiogs (U
pol ém%nafeetas@mecﬁﬁhﬁﬁ Issslase%ﬁd asieherer 1 Bodrfaelemmﬂ ©at 4P0E33.500

oo By Tishe sty Thargprosparearsred A RODERR S8 con
tubadtle ptei) c@icemi“attbﬁ%ds aleteimoingd byl aiBradfarderssay Ragi) pnd samples
cmﬁ%gfﬁgng rn?ﬁﬁgde cin 1'1'13? Ryt OpiRbaed . Th‘érsbxﬁ?le‘s Werd iMisediHRly

spende n,10 ormc
useddpEeApRrmERtE T fro%D 1D @GW?B‘E@@GF”@‘?FEFS’E‘O%@FB 67§§zf£ 111-
6.4 Mass spectronehic data acquisition Peptide
sanples were injected into a nano LC system (CapLC,

WAt ers .or ti mat. onex whi ch was directly
JE@%M—F@&—%‘EX@&%@%—#@—“—@(QTOFZ QTOF U tim, QITOF

ARG R LOTIE k0Bl DR
COIE%w%wna@r 9ge hmgraé&l @ M-0BY uMqQ@Efa #Va AF2dMNsdhe THM, 2.0 pM and

S ¥R8E Dt &RaLSE bﬂé@s VId 9! P& ihis hdris VI salagbmidre prepared in
Cl an

or.m ¢ | v
10% éﬁ%ﬁﬁﬁtaﬁ Spigert i rppop i 20D g Med i pis VI concentration
(BiPafillifetas Addxid Bioghanhibalt bat. inGabeyr Al Te086)pEive whof these solutions
sequenced within the nmass 10spectroneter. Tinme (m n)
% sol vent A % sol vent B 0 95 5 5.33 92 8 35 50
50 36 20 80 40 20 -
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80 41 95 550 95 5 6.5 Protein identification 15
The peptide mass and fragnmentati on data generated in
the LC-MS/ MS experinents were used to query fasta

WO 0640 protein and nucl eotide sequence dat@lEEEes/ 062984
mai nt ai ned and updat ed regﬁlgrly at the NCBI (for the
NCBI nr, dbEST and the human “and nouse genones) and
European Bi oi nformatics Institute. (EBI, for the

ol 3T Sy Ry ELFRE0S i 0, p SSSARL PHEp e

expROmehieS ped VSO without Bes %Is\seramaefk ragment ati on data
with the sane data conputed fromthe entries in the
database using the software tool Mascot (Matrix
En., 1999. Probability-based

: by searchi ng sequence

4. Brotst turing obes

o D A DR LR
inc@Ebet- 1356/ houSetd°€h During dhei incubatipwthe didise MW@W anrrncnd-
ovel B s]:?‘a@c@lcfg oBhARE MR, HeieftifiOindldiGeARa) Yifdads w@re@ollected by

s R e BB o
1xXI5P Bifidrsofaion 6.494 NP@Sdeﬂiﬁgm‘U fot ohvixd/byRo sastewidh 5 m! 1xDP buffer
witfrfl2 812 23S 16 BRRSmE bofld prorefidh o b LS :1@519%& Ifhs added,

uant’ a ion revil si ae us

the a@mwgé@aﬁed éorl Hapiapics at 54 awg theelgatn s trmﬁferfeééP B.
mlc%fakeeﬁf% & c&ftﬁﬂl)gatl&il Photdihé Qere théh Zra&dwl STI5-Boly Y@ $lamide

and, deter val ue

cleqlippboicys {pR At o cireost a3 arrore ato ki feceis dgpegibed i
exagdpbsdh in Table 21. The test conpound Bis VIII was
used at three different concentrations in the cel
| ysate and the RI values were nornalized to the DVSO
control. For selected kinases the R values were

5. mﬂwﬂmﬂeﬁ@MEﬁ&Mtu on of Bis VIII and

WeStEMofs! 'v&etr Dﬂ&fdﬁﬁr@d Q&ro@&lﬁ%’?gsns of thERAR aﬁﬁéﬁeloped with the

program ( Busi ess Sol u ) _using
EChyWexstdro Iblctttnmﬂ,ﬁtetqtlbn syswemracordipgtajibe elss)lctlom ef thezanufacturer

val.ue orres on t :
(At B R0k ik By, SRTRAUShE Fuclh kb Asmersham
is aVMighs bgRfhg A radiokttbastethad féﬁ%eodﬂtqnabm df dpecifih en‘s@nv eimlectly or

(DVBO). control ., 20 TaIe i.dentified by
indireatly veith P?S@i?élsw’%’ﬂ&%“s 8%%und B| s VAR

was used at three dlfferent concentrat| ons in

Thd gntiGlycagen SinchaseKinase A§erIGIKSDe) S AT efe%jdl%%m of
R GRS SR 8 ih o, FELR U produc

nurtitsdr & /P- SEfOﬁ:l)eThiahthiasig alocesginoes 68KBalpba The leti-TTK antibody

I nternatio te I.n
waflo g ke aneion atde | (g BPSH poisElop i PRTR bpyivady, Upsiate Lake
P]aElH,ONY' gatﬁggugﬁggsogjﬂg)ved fromseveral high-quality
sequence dat abases (i ncluding GenBank, EMBL,
Swi ssProt, RefSeq, Ensenbl). Kinase nanes are in
accordance with the human | ci nase nomencl ature
Manning et al., 2002, Science
Y1l L/eigc) AR EEEITPYEY in suppl enentary
rrater|al) 30 - 113 - Sarrple 1 Sample 2 Sanple 3
Sanple 4 Reitatei nOvei C1 AAK1 11, 111Stieilig AAKL

6.1 ?ﬁ&%%%%égtl&n ﬁﬁor*t% MS% 8936;%% 7 8%1%%1@%15 0.90 0.75
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ABL2 ARG 1.00 0.96 0.97 0.91 1P100176642.3 AURKB AurB
1.00 0.95 1.04 0.97 CZB00000043.1 ABI1 Abl1 1. oo 0. 81
0.90 1.03 11100306217.1 BLK BLK 1.00 0.90 0.96 0.83

WO PPgUH8®291. 1 CAM K2D CaMK2d 1.00 0.91 0.99 tF@Q?ﬂm@mn%ﬂ
11100169392. 3 CAM K2G Ca 1.00 0.83 0.98 0.88
| P100031681. 1 CDK2 CDK2 1.700%.89 0.85 0. 65

Gel-separated proteins were reduced, alkylated and digested in gel essentially following
the procedure described by Shevchenko et al., 1996, Anal. Chem. 68:850-858. Briefly, gel-
separated proteins were excised from the gel using a clean scalpel, reduced using 10 mM
DTT (in 5mM ammonium bicarbonate, 54°C, 45 minutes) and subsequently alkylated with
55 mM iodoacetamid (in 5 mM ammonium bicarbonate) at room temperature in the dark
for 30 minutes. Reduced and alkylated proteins were digested in gel with porcine trypsin
(Promega) at a protease concentration of 10 ng/ul in SmM Triethylammonium
hydrogencarbonate (TEAB). Digestion was allowed to proceed for 4 hours at 37°C and the
reaction was subsequently stopped using 5 pl 5% formic acid.

6.2 Sample preparation prior to analysis by mass spectromeiry

Gel plugs were extracted twice with 20 ul 1% formic acid in water and once with 20 pl
0.1% formic acid, 60% acetonitrile in water and pooled with acidified digest supernatants.

Samples were dried in a a vaccuum.

6.3 iTRAQ labeling of peptide extracts

The peptide extracts of samples treated with different concentrations of the test compound
(0.074 pM, 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 (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 8.5and 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 pi 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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| P100023530. 4 CDK5 CDK5 1.00 0.92 1.02 0.95
1P100000685. 1 CDK7 CDK7 1.00 1.03 1.04 0.89
1P100013212.1 CSK CSK 1.00 0.84 0.94 0.89

WO IOFE8H100. 8 CSNK1IAL CKla 1.00 0.97 1.04 1.FPoI/EP2006/062584
11100465058. 1 CSNK1GL CKlgl,1. 00 1.01 1.05 0.96
1P100219012. 2 FYN FYN 1.00 0.91 1.04 0.93
1P100298949. 1 OAK QAK 1.00 0.92 1.01

6.4 Mass spectrometric data acquisition

Peptide samples were injected into a nano LC system (CapLC, Waters or Ultimate,
Dionex) which was directly coupled to a quadrupole TOF (QTOF2, QTOF Ultima, QTOF
Micro, Micromass) or ion trap (LTQ Deca XP) mass spectrometer. Peptides were separated
on the L.C system using a gradient of aqueous and organic solvents (see below). Solvent A
was 5% acetonitrile in 0.5% formic acid and solvent B was 70% acetonitrile in 0.5%

formic acid.

Table 3: Peptides eluting off the L.C system were partially sequenced within the mass

spectrometer.

Time (min % solvent A % solvent B
0 95 p]

5.33 92 8

35 30 50

36 20 80

40 20 80

4l 95 3

30 95 5

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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0. 97 1P100292228.1 GSK3A GSK3A 1.00 0.50 0.29 0.20

1P100216190. 1 GSK3B GSK3B 1.00 0.54 0.39 0. 28
1P100004566.1 I TK I TK 1.00 0.80 0.94 0.91

WO HPedeH007. 1 LCK LCK 1.00 0.87 1.00 0.94  FPCT/EP2006/062984
1P100003479. 1 MAPK1 Erk2 1.0g 0.89 1.04 0.98
11100002857. 1 MAPK14 p38a 1.G0 0.82 0.95 0.93
11100024672. 1 MAPKS JNK1 1.00 0.91

spectrometry data. Electrophoresis 20, 3551-3567). Search criteria varied depending on

which mass spectrometer was used for the analysis.

6.6 Protein quantitation

Relative protein quantitation was performed using peak areas of iTRAQ reporter ion
signals essentially as described by Ross and colleagues (Ross et al., 2004. Multiplexed
protein quantitation in Saccharomyces cerevisiae using amine-reactive isobaric tagging
reagents. Mol. Cell. Proteomics 3(12): 1154-1169). '

6.7 Binding curves and determination of RI50 values

The Relative Intensity (RI) values for the identified kinases are shown in Table 21. The test
cbmpound Bis VIII was used at three different concentrations in the cell lysate and the RI
values were normalized to the DMSO control. For selected kinases the RI values were
plotted against the concentration of Bis VIII and curve fitting was performed using the
XIfit program (ID Busiess Solutions Ltd.) using a hyperbolic equilibrium model (Figure 5).
The RI50 value corresponds to the test compound (Bis VIII} concéntration at which the
relative intensity of the MS signal for a kinase is 50% compared to the solvent (DMSO)

control.

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 (IPL, 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). '



1.02 0.83 11100024673.1 MAPK9 JNK2 1.00 0.97 1.08
1.04 | P100012069.1 NQ01 1.00 0.84 0.99 0.87
| P100219129.7 NOO2 1.00 0.87 0.95 0.78 1P100410287.1
WPRRAH0VPKa 1 1.00 0.88 1.00 0.91 1P1002204RfGL/BP2006/062984
PRKABL 1.00 0.91 0.94 0.79 |LP100549328.2 PRKAGL
1.00 0.78 0.79 0.68 1P100389449. 3 PRKCA PKCa 1. 00

TAAKT 100 | 082 0.90 0.75

IPI00298977 .

iPI003204884 |ABL2 ARG 1.00 0.96 0.97 0.91
IPI00176642.3 |AURKB AUrB 1.00 0.95 1.04 0.97
CZB00000043.1|ABIM AbH 1.00 081 | 090 1.03
IPi00306217.1 |BLK BLK 1.00 0.90 0.96 0.83
1P100430291.1 |CAMK2D  [CaMK2d 1.00 | 001 0.99 0.88
IFI00169392.3 |CAMK2G __|CaMK2g 1.00 0.83 0.98 0.88
IPI00031681.1 |CDK2 CDK2 1.00 0.89 0.65 0.65
iPI000235304 |CDK5 "|CDK5 1.00 0.92 1.02 0.95
TPI00000685.1 |CDK7 CDK7 1.00 1.03 1.04 0.89
TPI00013212.1 |CSK CSK 1.00 0.34 0.94 0.89
IPI00183400.8 _|CSNKIAT __|CKia 1.00 0.97 1.04 1.02
IPI00465058.1 |CONK1G1  |CKigi 1.00 1.01 1.05 0.96
IPI00219012.2 |FYN FYN 1.00 0.91 1.04 0.93
1PI00298949.1 JGAK GAK ~1.00 0.92 1.01 0.97
IPI00292228.1 |GSK3A GSK3A 1.00 0.50 0.29 0.20
[IP100216190.1 |GSK3B GSK3B ~ 1.00 0.54 0.39 0.28
1PI00004566.1 |ITK K 1.00 0.80 0.94 0.91
IPi00515097.1 |LCK [CK _ 1.00 0.87 1.00 0.94
IP100003470.1 |MAPK1 Erk2 1.00 0.80 1.04 0.98
IPI00002857.1 |MAPK14 p38a 1.00 0.82 0.95 0.93
1PI00024672.1  |MAPKS JNK1 1.00 0.91 1.02 0.83
IP100024673.1 |MAPKO JNK2 100 | 097 1.08 1.04
TPI00012069.1  |NQOT 1.00 0.84 0.99 0.87
1PI00219129.7 [NQO?2 1.00 0.87 0.95 0.78
[iPi00410287.1 {PRKAAT AMPKa1 1.00 0.88 1.00 0.91
IP100220409.2 |PRKAB1 . 1.00 0.91 0.94 0.79
IPI00549328.2  |PRKAGH } 1.00 0.78 0.79 0.68
1P100385449.3 |PRKCA PKCa 1.00 0.25 | 0.19 ~0.18
iP100219628.1 |PRKCE1 PKCDb 1.00 0.29 0.23 0.17
1PI00029702.1 |PTKZ2B PYK2 1.00 0.82 0.90 0.74
IPI00465201.3 |SNF1LK2 _[QIK 1.00 0.93 111 0.98
IPI00479211.2 |SRC SRC 1.00 0.93 0.98 0.84
1PIG0298940.2 |STK6 AurA 1.00 0.90 1.03 0.87
1P100293613.1 |TBK1 ~ [TBK1 1.00 1.05 113 114
IPI00411818.3 |ULK3 ULK3 1.00 0.95 0.97 1145
1P100025630.1 |WEE1 Wee1 100 | 1.21 1.15 1.44
PI00477734.1 |YEST YES 1.00 0.82 0.92 0.87
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0.25 0.19 0.18 1P100219628.1 PRKCB1 PKCb 1.00 0.29

'0.23 0.17 1P100029702.1 PTK2B PYK2 1.00 0.82 0.90

d)

g)

0.74 1P100465291. 3 SNF1LK2 qlglﬁ 1.00 0.93 1.11 0.98

1P100479211.2 SRC SRC 1.00 0. 93 0.98 0.94
1P100298940. 2 STK6 AurA 1.00 0.90 1.03 017
1P100293613.1 TBK1 TBK1 1.00.1.05 1.13 1. 4
1P100411818. 3 ULK3 ULK3 aims

A method for the characterization of at least one enzyme, comprising the steps of

providing a proteln preparation containing the enzyme,

contacting the protein preparation under essentially physiological conditions with
more than one broad spectrum enzyme ligands, wherein each li gand 1s
immobilized on a solid support under conditions allowing the binding of the
enzyme to said more than one broad spectrum enzyme ligands,

eluting the enzyme, and |

characterizing the eluted enzyme by mass spectrometry

The method of clairn 1 ‘wherein the provision of a protein preparation in step a)
includes the steps of harvestmg at least one cell containing the enzyme and lysing
the cell. |

A method for the characterization of at least one enzyme, comprising the steps of:

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

' lysing the cells, ‘
contacting the cell Iysates under essentlally physmloglcal conditions with more
than one broad spectrum enzyme ligands, wherein each hgand is immobilized on a
solid support under conditions allowing the binding of the enzyme to said more
than one broad spectrum enzyme ligands,
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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0.87- -114 - dains 1. A netpgd for the
characterization of at |east one enzyme, conprising
t he steps of 5 a) provrding a protein preparation
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of BURPOTCWASRGARitonS allepipg e Bi AndiRe ohive Bpodne m%than one
enzysmRd kp fﬁ:ﬁlﬁﬁﬁe eei dshg the enzyme, and d)
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forwﬁh@meamﬁn@éngbﬁmdﬁwﬂﬁa%n@nQﬁﬁﬂﬂué enzyne,

U

COMA{fisd ﬁ@e gb@ 48 a)providing two aliquots
conpri sing ast one cell containing the
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conmpound, c) harvesting the cells, d IyS|ng the

)
cel [ t he eII s u
o5 Uit mithod Sp 3oy SHPER BE B ToRe B PsPial Raiep o
onanbmﬁaﬂmspeptbﬂhmﬁaxm@mihagamds¢ﬁummmunmgﬂaaahynwandhmu@
I nd s immbilized on a solid support under
condr ttons al l owi ng the binding of the enzynme to said
more than one broad spectrum enzyme |igands, Oel uting

t hergna il OF aﬁaﬁsf‘gﬁl s PHk, %ﬁﬁf&ea%duéwaet&aﬁn%m{ ein

enz e _or enz mass s ectr netr&@ gp ‘The
¢ aligyes incxipated v < eorapaRncang: stEythet eéﬁ@%%‘S atdn'ect target

_|s &ﬁﬁ@é&hﬁﬁﬁ@whether the adm nistration of the

conpound results in a differential expression or
activation state of the enzyne. -115 --a) providing

t WoA ahdtlqpibios tief chargqetcization qff 2 pastinc@nzpoeicanpbungl dongplex,

enz . ng one aliquot under essentially
phf%g]'bgﬁgﬁgg£§géftlons with nore than one broad

spectrum enzyme |igands, wherein each ligand is
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con 1 U1 W re o CLI
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iven co
enzyme, and
characterizing the released enzyme or enzymes by mass spectrometry, or
eluting the enzyme or enzymes from the ligands and characterizing the enzyme or

enzymes by mass spectrometry, thereby identifying one or more binding partners of

the compound.
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10 d)eluting the enzyne or enzynes, and
e)characterizing the eluted enzyne or enzynes by mass
spectronmetry. 6. The nmethod of claimb5, wherein the

Wb Sl of a protein preparation in step @CT/EP2006/062984

I ncl udes the steps of harvesting at |east one cel
contai ning the enzynme and 4ii¢i-ng 15t he cell. 7, The
met hod of any of claims 5 or 6, whefein a reduced
detection of the enzyme in the. aliquot incubated with

9. t heThoimphud of élaith 8 atlescin Hetprotigor aba pretainpraparpticadn step a)
tar fRp tﬁel'éilzymeandl sin,
chal®™ @F%‘P%%?%WS@’%%‘Q%%@S?@%%% compound yEne
compeesl]l. conprising the steps of: a)providing a
protein preparation containg the enzynme, 25

b)c [ t.he prot 16
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one broad spectrun1enzyne | i gands, wherein each
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bound 30enzyme, and d) characterizing the released

enzyme or enzynes by nmss spectronetry, e
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ch a&ﬁl@fsﬁﬁé é a{‘ﬁn&!@ea H@s}ﬁﬁﬁﬂ:@r a PidEaAse; & phophivdivsterase, a
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2008éata9ang Rmﬁamﬁﬁé&%m nucl@se and @ hgliraseret hod of
claim8, wherein the provision of a protein

preparation in step a) includes t ste f o
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andy,loys iyig 369%0 56% of the é&ziﬁbﬁomgahﬁﬂhlﬁ% of bigymes,
per‘?e ﬂggas a medi um i gh throughput screening.

11. The method of any 0.3 to 10, wherein said conpound
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conmpounds, or organic synthetic drugs, nore

preferably small nol ecul e organlc drugs, a at ura
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dehydrogenase a ligase, an isonerase, a transferase

an | o)
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a nuc 1 H The hod of
SR N RN SR N T T
50 YbuBitebesattansigidnal moﬂﬂi}faocﬁnstdﬂ cheamzymes of a given
cl ass of enzynes. 14. The nethod of any of clains Ito
13, wherein the ligand is an inhibitor. 20 15. The

17.met ibemefhodlofiamy 2claimsel ioi 1, Wherein ths sharacterigation s gerformed by
a”d @ftﬂé%nﬂﬁﬁ&k& STenshisdihgigartner of

g{ EI&?’] Lﬁlggt@%a(?@r?n@gtzﬁ\c/ ﬁdegur val anol agart

CZCﬁEO@lEE% (l'inkabl e PD 173955), and CZCOOOO8004 25
16. The nethod of any of clains 1 to 15, wherein the

cha cte a

5 hat B bbiod sl P IA kit Betdyta by comparing

enz m@roenwn@epuwmbt@ledrf%@§ Pﬂmfé]@q jpding partner with known
&?hﬂ the enzyne. 17. The nethod of any of

cIaPIdt £'0 BngQMhEYEIn the characterization is

performed by 30the identification of proteotypic

pepti des of the enzyne or of the binding partner of

the enzyne. -117- 19. The nmethod of any of clains

Ito 18, wherein the solid support is selected from

the group consisting of agarose, nodified agarose,

sephar ose beads (e.g. NHS-activated sepharose),

| atex, cellulose, and ferro- or ferrinmagnetic

particles. 20. The nethod of any of clains 1 to 19,
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20 25. The method of any of clains 3 to 24, wherein

the conpound is different fromthe |igands. 26. The

met hod of any of claims 1 toi25, wherein the binding
bet ween |i gands and 25enzyne is a non-coval ent -

bi nding. 30 -118- 27. Use of nore than one broad

198 pe%h Z&f%ﬁ bi Gais 1 mbwh%ﬁ%e Bojdd %bbﬂ iSRRI from the

for racterlzat|ono at | east one% nme or
f or SFH@ ceﬁ%wtwg@@g%raﬁqa Bwdgted ggarosg,sephggose beads (e.g. NHS-

eNZY,pRvafArgephHnek ey, 94¥%, @¥Hulose, and ferro- or ferrimagnetic particles.

20.  The method of any of claims 1 to 19, wherein the broad spectrum enzyme ligands
- are covalently coupled to the solid support.

- 21. The method of any of claims 1 to 20, wherein 2 to 10 different ligands, preferably 2

to 6, more preferably 2 to 4 are used.

22.  The method of any of claims 1 to 21, wherein each ligand is present on a différent

solid support.

23.  The method of any of claims 1 to 21,« whérein at least two different ligands are

present on one solid support.

24.  The method of any of claims 1 1o 23, wherein by c]iaracteﬁzing the énzyme or
compound—énzyme Co_mpléx the identity of all or parts of the members of an

enzyme class in the cell is determined.

25.  The method of any of claims 3 to 24, wherein the compound is different from the
ligands. '

26. The method of any of claims 1 to 25, ‘wherein the binding between hgands and

enzyme 1s a non-covalent bmdmg
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27. Use of more than 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.



